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H :Together with atom:.c and hydrogen bomba and chemical und
baote"‘u.ologlcal"weapons, military radioactive.substances :(ERV)
are 13. amse cons:.dezed‘as & sweapon’ of mass

’I'here have been puhliahed in tha forsigx lz.tex'ature
number of works dealing with problems of the production, ei‘fectivr.-
ness and met}‘xods of uti.'l.j.zing militay; radn.oactive Bubstannes.

2 e

Effscf. of*Atom Wéapons" S Cohen, £
Donaldson, B Galﬁllen;and other au‘b ey regorhft aﬁ BRV Loan; ba
obtained by two n-ethods.
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The first methodlis -obtaining radioactive:substancés in -
nucléariredctors: (boilers)-as-by-products:inrthe-processof pro
ducing’ plutonium :foriatomic bombs,: Theseuby-preductsrare a'co::\-

by the UNITED STATES JOINT PUELICATIONS RESEARCH k E plex radiocactive mixture of various chemical}substances:

n o s
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This publication wns prepared under contract

SERVICE, & federal govermment organization

...egtablished to sarvice. the translat:.on and

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9

~&7Te! second methed - obtaining radicactive isotopes by prr
diating certain chemical substances-with neutrons,, Such radio- -
active Bubstanices include strontiwm, yttrium, zirconium, niobium,
rubidium, praseodymium, cerium, etc. The half-life of these
substances is measured in tens of days, and their radiation has
groat penetrating capacitys

A characteristicifeature of-BRV.ig that they have no
specific odor, colorj-taste or other-outward-characteristics.
The presence of BRV is determined by special instruments; fermed
dosimeters, ERV are desighed to contaminate localities, water,
food and air with the purpose of destroying:people and, animals, .

“? - .

Foreign specialiste, as is evident
Jack de Merit published in the journal "Militd
April 1952), divide BRV into two groups:  Pifst ghoup,i-sul
nces which act through radiocactive radizbioch, and setond group
substances acting not orly through radioactive radiation, it
aleo by toxic action of the chemical substances themselves. Tne
author includes among such substances ordinary chemicel poisons
to which radicagtivity,is imparted artificially or which are
mixed with BRV,—In~additiorr -BRV-Gan-te-used-in incendiery bombs
as a smoke or £og,. in high-explogive splinter bombs, ‘torpedoes,
mortar shells, 12nd and 'sea mines, toT

The foreign press states that BRV can be used in the form
ofradioactive Msand'l,"which'would be some substance carrying
BRV/within itvor upon-dit,.. Such "sand" can be given-adhesive or
magnetic propériles; which will enable it to be-retained on
clothing, motor wzehicles, various objects, etc., and to affect

f[inérican authors include among hé”disadvenbtages of BRV

as a wespon of mass destruction, the relatively rapid reduction
in*destruction act{on  (radi diation) and the consequent
éxtréne diffteulty’of’ st atile ves: of-BRV-in *
peace-time, Lo

¢ BRV:aretunquestionably a:dangerous. type'of weapon, bub
neverthelessotheyiarecnot 80 dangerousias forelgn-authors-attempt
.horrepresenti themu-Therecéxistsquite-reliable’means. of:defense’
against thisytyperofiwedpon, v: -+ - in 1rv - ot W
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S e Torieatofy of MITFEary dPotgontus sSubstances
STOVEL § Jubriusm el ra,

iy and G. A. Belonozhko
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121 tarynPoisonous .Subs
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it 9nde Al s o S warthrh
Miditary poisonous, substhtcdsn[or chemloal warians
are chemical compounds yhich Ebe ‘e’dxw,i,t‘hu&he -aim. of, d¢
pleting enemy personnel; and findeY fccerbain ccondivions ca

s Ll
putra considerable rs\‘{mb‘er» o% persons out of action at the

epl Eime;u exerting.:a |
gasgs)e. [

re-14quid, S01id. or. EABEoUS.”

Siganism in’ droplet, fog or
ates. © Even the diregg cgnﬁagt'
of these.poisons 1 Livin 'ﬁissqes=-can‘:1ead to the devel-
-gpment :iofI.J,';\;njur-yZ Penetration of "the substance into the
opgariiam ocours thiough ‘the ‘skin, .wound surfaces, mucous .
membranes of -thé eyes, respiratory, ‘gastro-intestinal. tract,
genltourinary passagg‘s 'a_n_d othgrs:

)

smioke , or-.VapQ]

P A ¢ TN B . e . . .
o - After they enter, the organism, the’ toxic. substances pene-
trate into vﬁribu‘s, rgans’ an ,tfissue's.and:produce,patho:.lo%;l-
al changes 4in fhem, ,ﬁA,fj:_e;*vfardé,’-theyvusually~, undergo, various
transformations in the orgdnism, ‘in-consequence of which .
they are partially detoxified and lose their soxic properties.

CRIIAINYe 6

! deyéTopmentioft the toxic: process de-
‘ntal ‘Gonditicns: and:the s ond;igi‘ ns,, of
e -

.CWAlsithe. concent
- spgutestof;enbran
2 theilorgan: he.
~g£a1§:égs§§ Y the:GWA are’ noi less:imporpant.
S Phusyo foryexample s, in g with pronounced physical
mental overstrain, imintstied reactivityi-of, the; organi
various diseases the toxic process ocecurs:in ‘a,mo;
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form than in_completely healthy pgople. In its tugn, injury
by CWA can render manifest & latent disease.. D

It should be noted that quite frequently reports are
encountered in the literature concerning a distinction be-
tween the local .and_general effects of the CWA. However,
from the point of view of I. P. Pavlov's teaching Qﬂ"thi'
integrity of the organism §h6h‘a'division:1h not correct,
because even in the case of a slight "local involvement
phenomena of general charaéter can be observed on the part
of the nervous system, cardio-vascular dystem, etc. as 2
result of nerve-reflex reactions:

in the general characterization of the CWA the speed of
their action on the organism is of definite importance.
whole series of chemical compounds exerts a toxic effect
quickly, and sometimes only a brief contact w@th air con-
taining the CWA 1is enough %o cause a, pathological process to
develop. These are so-called rapid-acting agents. At - the
same” time, there are CWA which act slowly, which 6o not show
their toxic effects immediately. The pathological process
develops gradually thereby. Such chemical compounds are
spoken of as CWA having a definite latent period of action.
The duration of the latter is quite variable and depends on
many conditions. It would be incorrect to think that during
the period of latency of the CWA no definite cha?ges are
occurring in the organism. Even during this period a series
of disturbances of physiological equilibrium can bg detected,
but the pathological changes are expressed only slightly, .
and a determination of them through objective examination is
difficult. Nevertheless, the diagnosis of injury during the
latent period of the CWA (early diagnosis) is exceptionally
important, because the glving of timely first-aid measures
and, therefore, the course and outcome of the toxlec process,
depends on this.

The excretion or elimination of CWA from the organism
occurs by various routes: through the skin, resp%ratory
organs, kidneys, intestine, etc. The rate of elimination
of chemical agents from the organism deoends on their phy-
sico~chemical characteristics as well as on the functional
state of the organs of excretion., It should be taken into
consideration that ¢ ~tailn CWA are capable of accumulating.
This accumulation can be chemical (accumulation in the organ-
ism) or functional, when each successive entrance of the
chemical agent into the organism leaves a definite trace in
the rform of a partial disturbance of the functional capacity
of individual organs. T v - s

The Use of CWA. - CWA can-be used by -various methods.. The
simplest is the spraying of the CWA by special devices from
an altitude, and -also by apparatuses on the ground. The use
of chemidal bomhs, mines, ‘shells .containing various CWA and
also smoke pots 'is possible.-- - O .

Modern technics of using chemical-weapons-provide, the
possibility of simultaneous utilization of large quantities
of CWA and in various mixtures, for example, yprite and
lewisite, diphosgene Witli yprite[mustard-gas, so-called
because it was first used at Vprés]. This éssentially com-
plicates the nature of the.injury, the diagnosis and the
treatment of 1t. In its-turn, the use ofCWA in various
mixtures cotifronts physicians. with new 'problems in the matter
of ‘diagnosing the injury and in the treatment of . the patient.

"In'addition, at 'the present time the possibility.arises of

the-simultaneous use of atomic.and-chemical weapons by an .
enemy. The possibility of:‘such combined:forms places a .
serious responsibility on the shoulders of medical workers. .
--the solution of new problems in the:matter of prophylaxis,
diagnosis, evacuation and therapy of injuries produced by
radiation and chemical factors.

Classification of CWA. There have been many diverse
attempts at dividing the CWA in accordance with their phy=-
sico-chemical properties, physiological effects and other
characteristics. However, to date none of the proposed
classifications is perfect or fulfills all the requirements.

Below, the most convenient and accepted classification
of CWA is presented, the basis of which is constituted by
certain general symptoms occurring as the result of the ellect
of the individual CWA. According to this classification, the
CWA are divisible into the following groups:

1. General-toxic: hydrocyanic acid, carbon monoxide,
arsine, tabun |see below for description], and others.

2. Vesicant: mustard gas, lewisite, trichlortriethyl-
amine and others.

3. Asphyxiant: phosgene, diphosgene, chiorpicrin, chlor-
ine, phosgenoxime, etc. )

4, -Irritant:

ay 1achrymatory:4chloraceéophenone,hbrombenzylcyanide,
chloracetone, and others. ™ .

b) sternutatory: diphenylchlorarsine, diphenyléyan-

50-Yr 2014/04/07 1043R00380005000;



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9

arsine, phenarsazine hydrochloride, etc.

: y . j the
the present chapter,-in'additicn to a -description of
CWAlgistedpabove, the clinic, pathology and therapyiarfh%gggn
of intoxications by certain technical fluids (methy 'g*vhos-,
antifreeze, tetraethyl 1ead) and also of inauriesbgrom P!
phorus, which may be encountered in peace and war me.

WA of General-Toxic Bffect

p bin ) : al-toxic effects
Among the CWA possesbing pnonoupced genera o o ore

re hydrocyanio acid, carbon monoxide, arsine and also B
;anicyphosghorus ‘compounds (tabun).‘ The charagterisglcxggz_
Lure of all-the CWA 1isted above is their capacity of € o
ing a btoxic effect only when they penetrate into tbe‘organ .
Direct contact of them with the skin and mucous xmambt-%nds{n‘co
that is, with the routes through which they are a?sgr et i by
the blood, do not 1lead to the development of significan o
reactions in the majority.of cases.

The CWA of eneral-toxic effect injure.the vital organs
and systems (b%ood, cardio-vascular, nervous system and.
others). As a rasult of -this, the ogiqabive processes 1in
the tissues are disturbed (hydrocyanic acid), the transpor-
tation of oxygen by the blood is blocked, (carbon monox;ded,
marked changes develop in the nervous system characterize
by a convulsive-paralytic syndrome (tabun and others).
fact deserves attention that timely, early therapeutic measi
ures can prevent the further development of the patholog}cat
process and, by the same token, save the 1ife of the patlent.
Therefore, the pathological phenomena produqed by the effec
of these CWA are, for the most part, reversible.

Hydrocyanic acid. Hydrocyanic acid (HCN) is a trans-
pareh Tiuid which has a gpecific almond o@or. At a temper-
ature of 109 its specific gravity is 9.7; its boiling point
is 269, and freezing point is 150, It dissolves rapidly and
completely in chloroform, ether and other organic sglvents,
mixes readily with water. The vapors of HCN also dissolve
readily in water.

Hydrocyanic acid and its compounds,(cyanogen'chlor§de
and Zyanoﬁen promide) are very toxic substances. During
the First World War they were given special attgnhiop. How-
ever, in view of the low stabllity of. hydrocyanic acid it
did not become prevalent as a war gas. An attempt was made
to use hydrocyanic acid with weighting compounds (stannic

6

chloride, arsenic teétrachloridé ‘and dthers), bub no particu~.

gn ‘probably be-used as & CWA
: T v ;

. lar results were achieved. In any case, hydrocyanic acid,

being a very toxic compound, ¢
under certain ‘conditions.

Hydroéyaﬁiﬁ*ﬁnid,in:oxications ‘are possible also 1n
peacetime, particularly, in_children, through’ the excessive
consumption of pits of aprigots, cherries, plums, peaches, -

which -contain hydrocyanic. acid in the form of glucosides: .

In view of the.quite extensive use of hydrocyanic acid in
a number of industries (galvanoplastics, dyeing) and also in
view of-the utilization of cyanide-containing compounds in
agriculture (rat-elimination) the oceurrence of accidental
intoxications Is possible. : L

Hydrocyanic acid and its compounds can penetrate into
the organism by various routes?.through the lungs on-inhala-
tion of air containing this CUA, the gastro-intestinal tract
and also through the intact skin in cases of the effect of
high HCN concentrations. The penetration of the hydrocyanilo
acid through the mucous membranes of the respiratory passages
is of .the greatest impgrtance. :

Mechanism of Action of Hydrocyanic Acid. Hydrocyanic
acid is readily absorbed and penetrates very rapidly into

the blood, and, thanks to its great solubility in 1lipoids;
it enters the tissues, disturbing the normal ‘course of the
oxidative processes. As a result of this, the tissues lose.
the capacity of assimilating oxygen, in consequence of which
anoxia develops, even though a considerable quantity of
oxygen is contained in the blood. :

Up to the present time, the essence-of the effect of
hydrocyanic acid has, not been completely elucidated. The
opinion exists that HCN exerts an influence on the system of
hemin-containing enzymes, and reacts with the oxidized form
of the enzyme cytochromoxidase, forming complex compounds
with it, whereby cytochromoxidase is deprived of its catalytic
function in the reaction between oxygen and the reduced form
of cytochrome C. In consequence of this, the course of the
main mechanism of cellular oxidation ds disturbed.: Hydro-
cyanic acid exerts a blocking effect on other enzymes also.

As a result of such an inhibitory effect of hydrocyanic
acid on the oxidative processes in the tissues anoxia devel-

ops (tissue anoxia). The ‘céntral nervous system, as the most
sensitive, suffers primarily. This pertains, mainlyy ‘to-such

1043R003800050002-9
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centers as ithe, reapiratory, vasonotor, and vagus nerves. .y
Thg‘disturbance ofpactivity of the vitally important centers
is expressed in a certain excibation of them, and then by
depression and paralysis of them. Also, changes cccur 1n‘
the blood. The arterial and vencus blood are almest equally
saturated with blood, in consequence of which the arterio-
venous difference is slight. With the developmen§ of the
toxic process .the carbon dioxidercontent'in,the biood 18 re-
duoed. . As the result .of.the anoxia,, the metabolic processes

are also disturbed, and the acid;pasé gquilibrium 1s changeds

Hydrocyanic acld in the organism’is subdectgd to a partial
detoxification because-of the fact that it combines with
sulfup-containing substances (cystine, cysteine, glutathione
and others), thereby forming slightly toxic sulfgcyanide con-
pounds (HCNS) which are excreted through the kidneys.

Clinical Picture'of Hydrocyanic Acid Injury. The degree
of development of the toxic process in inhalation intoxica=-
tion with vapors of hydrocyanic acid is qgtermined by the
concentration of the CWA in the environméht, the duration
of contact and the.individual characteristics of the organ-
ism.
of hydrocyanic acid vapors
grams per liter, a severe

In those cases where a person is exposed to the effect

in & concentration of 0.3 milli-
degree of anoxia develops, which
in the majority of cases 'leads to a fatal outcome in the
course of the next few minutes. Death occurs as the result
of failure of respiration and the cessation of cardiac
activity.

The effect of lower concentrations of hydrocyanic acid
vapors leads to the development of a characteristic clinical
picture in which several successive perlods may be arbl-
trarily distinguished.

The initial period (prodromal)'is characterized by sudden
malaise, headache, general weakness, taste of almondsin the
mouth, salivation, decreased sensitivity of the‘oral mucosa,
nausea, retching, shortness of breath and palpitation.

Eiimination .of the contact of the patient with the vapors
of hydrocyanic acid Aduring this period of intoxication leads
to-anm elimination of the pathological phénqmend'and to com-
plete recovery of the organism in short order.

-If the effect of this sdbstanpe continues, more pro-
nounced ~signs develop charactéristic of the given intoxica-
tion :(dyspneic period). In this stage of intoxication con-

50-Yr 2014/04/0 IA-RDP81-01043R003800050002-9

siderable respiratory disturbances .are. added to the signs
listed. At the beginning,'the'respiration is frequent, deep;
afterwards, ‘it is 'slow, assuming a superficial, irregular
character. Consciousness is ‘also gradually lost. The mucous
membranes, and the skin are bright because of the saturation
of thé blood with -oxygen. : .

. With theldqvelopment of intoxication convulsions of

¢lonic and tonic character (convulsive period) appear; the
patient loses consciousness. -Soon, paralytic signs developt
usually,  the intoxicated person is completely prostrate and
unconscious; the respiration and cardiac activity are severely
impaired; involuntary urination and defection are noted.
During this pericd, a fatal outcome usually occurs. First,

a failure of respiration is noted with subsequent stoppage

of ‘the ¢ardiac activity. .

_The death of the patient may occur during the hour follow=
ing intoxication, and’'in gomé cases even much later.

Pathological Changes From Hydrocyanic. Acid Intoxication--
On external examination of the 'cadaver a scarlet coloration
of the cadaveric mottling, of the mucous membranes and of
the skin is found. 'On dissecting the cadaver, no particular
changes are found in the individual organs and systems, just
as in the case of carbon monoxide intoxication, The tissues
are bright red, the blood is scarlet, and an odor of bitter
almonds is perceived. Solitary hemorrhages are observed. in
various organs: in the pleura, endocardium, kidneys, liver,
spleen. Somewhat greater changes are noted in the central
nervous system. This is expressed in edema of the meninges
as well as in solitary punctate hemorrhages. In addition,
individual areas of degeneration may be seen in the brain.

Diagnosis of Hydrocyanic Acid Intoxication. The diagnosis
of Intoxication by nydrocyanic acid vapors usually presents
no difficulties. However, sometimes such an intoxication has
to be differentiated from the intoxication produced by carbon
monoxide, tabun and arsine. However, considering the data of
interrogation of the patients, "reconnaissance"” findings, and
the characteristics of the clinical picture of the intoxica-
tion the diagnosis may be made with confidence. In doubtful
cases, thé decisive factor in excluding carbon monoxide in-
toxication 1s’ the ‘examination of the blood for’carboxyhemo-
globin. It is not hard to exclude ‘tabun and arsine intoxi-
cations, which are accompanied by other characteristic signs.

Pirst-Aid and Treatmént in Hydrocyanic_Acid Intoxication

9
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--The outcome of hydrocyanic acid intoxication depends on
timely and proper rendering of first gid. In cases of even
more severe intoxication, properly orgaqizéd therapeutic -~
measures can save the patient's life. First .of all, the |
patient should be removed from the contaminated area, after
first putting on a gas mask. In cases where respiration has
stopped, artificial respiration is indicated. Without losing
time, a wad containing amyl nitrite (0.5 cubic centimeter)
is put under the gas mask for the purposg of forming methemo-
globib rapidly in the blood; this combines with the poison: -
Care should be taken that the wad or tampon placed under the
mask does not slip down into the respirépory passages. In
parallel with the inhalation of amyl nitrite, an intravenous
injection of one percent methylene blue and 25 pericent glucose
solution (50 cubic centimeters) are given with the. aim of .~
forming methemoglobin and binding the toxic substance. Here,
the injected glucose also reacts with the hydrocyanic acid,
as a result of which almost non-toxic compounds are formed
(cyanhydrins)'which are rapidly eliminated by the organism.
Sodium hyposulfite (50 cubic centimeters) in the form of the
30 percent_.aqueous solution is also used. Harmless sulfo-
cyanide compounds are formed through the hyposulfite injec-
tion; they are eliminated in, the urine, -whereby the organism

is detoxified. Therefore,; the therapeutic agents listed may
be regarded as antidotes. A L . .

Giving of this treatment does not exclude the use of
agents wnich stimulate the respiratory center, cardiac
agents, oxygen, etc. Afterwards, in case. of. need, yarious'
symptomatic measures are used. : o

Carbon monoxide (CO)-—A gaseous substance without an odor,
taste or color. 1ts specific gravity is 0.97. .CO burns
with a bluish flame. Carbon monoxide may be formed in con-
sequence of the partial combustion of carbon-containing sub-
stances in the presence of a "limited- supply -of oxygen.- ‘A
gas mask without special acaptations does not keep out the
carbon monoxide. . - o

Carbon monoxide was not used as a war gas in- consequence
of its physico-chemical characteristics. .However, during.
war carbon monoxide intoxications are possible, especially
during mass firing from semi-enclosed positions (blindages,
tanks, bilges), during artillery fire, etc.. Carbon monoxide
intoxications are possible also in peacetime, for example, as
.the result of lack of observance.of the rules of utilization
of gas apparatus, premature clostre of flues and also in in-
Sustry from improper ventilaticn systems.

10

Declassified in Part - Sanitized Cop

T Y

Mechanism of Action of Carbon Honoxide~~Carbon monoxide
intoxification develops only when it enters the..organism
through the respiratory organs ;) whereby the patient, may be
exposed to the effect of carbon monoxide gas, without being
aware of it. After penetrating through the pulmonary mem-
brane into the blood stream, the carbon monoxide readily comb-
bines with the hemoglobin, which -leads to the formation of.
carboxyhemoglobin: In connection with this,. the blood loses
the capacity of carrying oxygen from the lungs into the
tissues in the quantity needed by the organism; an anoxic
syndrome develops with its consequences. It .should be enm-
phasized that the formation of carboxyhemoglobin occurs very
actively by virtue of the great activity of carbon monoxide.
However, even after breathing air with the usual oxygen con-
tent the carbon monoxide guite readily. separates from the,
hemoglobin, which leads to the recovery of the normal blood
functions. Therefore, carboxyhemoglobin-is not a-stable‘ .
compound and dissociabes readily. Carbon monoxide is excre-~
ted through the respiratory passages. The quantity of car-
boxyhemoglobin formed in the blood determines the intensity
of the anoxic syndrome. If the content of carboxyhemoglobin.
in the blood does not exceed 25-30 percent, the signs of ’
intoxication are not pronouncec: With increase in the car-
boxyhemoglobin content the severity of the pathological signs
increases. The formation of 60-70 percent carboxyhemoglobin
can lead to the development of a severe toxic process with
pronounced changes on the part of the central nervous sxstem.
In such cases the blood usually contains a much reduced
oxygen content; the level of carbon dioxide is also reduced,
which has an unfavorable influence on the activity of the
respiratory and vasomotor centers. A disorder of the meta-
bolic processes occurs; with the development of pathological
changes in the blood various insulficiently oxidized products
accumulate, and the acid-base eguilibrium is disturbed.

Clinical Picture of Carbon Honoxide Intoxication. The
character of development of the clinical picture of carbon
monoxide intoxication is determined by its concentration in
the surrounding -air, by the intensity of formation of car-
boxyhemoglobin in-the blood and. by the state of the organism.
Such a concentration of the gas as 0.15-0.2 milligrams per
liter does not cause the development of any special patho-
logical symptoms. The increase in the-conceniration of CO
to four: to five milligrams per liter and more leads to. the
development of serious toxic reactions. .

The acute form of carbon monoxide -intoxication 1s'charac;
terized by the appearance of a whole series of symptoms
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attestihg to -the developing anoxia. These symptoms are the
following: dizziness, headache, ringing in the ears, sensa-
tiom of. pulsation of the nd cervical vessels, in-
crease in frequency of the pulse and respiration, general

wealmess, sometlimes nausea and vomiting.
prought -out of the area into the fresh air(,j thig éi, 1ft§he  ¢h ” )
contact with the carbon monoxide is removed, & e patho- . . N . o R - . : PR
logical signs gradually decrease and disappear without leav- ; - on g%%%%%g%%%%l6%E%E%EEL%23%%L%2EE%%E%E&%%B%E%%%%S%%E%EEl

ing any sequelae. cadaveric spobs afid of:thé skin is seen.as the result of
intoxication by térbon®monoxide. . on-autopsy of the cadaver,
only solitary hemorrhageslaré»found in-the pleura; endo-
cardium, géstro-intestiﬁal‘tract,tcongestion.or the brain
and spinal cord. Thé-blood is usually bright in color. LI
the patient's death. occurs ‘at later:periods, degenerative
changes are possible in the internal organs and in the cen-
tral nervous system. T o <

In mild cases of darBon»Nonoxide-intoxication the -prog-
nosis is usually favorable. ~'In Lhe more:severe cases com=
plications may be observed: hemipareses, paralyses,‘psychic

c . disturbances in the form of hallucinations, depression,
I the patient is maniacal state as well &s changes in other-organs.:

In those cases where the person is exposed-bq the con-
tinuing effect of carbon monoxide, the pathological signs
progress. - . - .

The patients show sleepiness, adynamia develops with
marked muscular weakness, chiefly in the legs. Afterwards,
consciousness is impaired up to %the gevelopment of & iqma; .
222255t2§3'thgﬂgegégggtggiszzgec;idgzgugiiizggg Z?zrgogsid— Diagnosis of Carbon Monbx;ae Intoxication. -The diagno;%g
erably impaired (Cheyne-Syokes respiration develops). The of carbon monoxide Trtoxication does not present any signiii-
pulse is usually of poor quality and hardly perceptible. cant d}f?1gu1ty, part}cularly in_those cases where there is

a possibility of examining the blood for the presence. of
carboxyhemoglobin. * . . Lo

E PR N

As a result of sphincter paralysis spontaneous defection
and urination are often seen. In some of the patients clonic
and tonic convulsions occur. The patients may remain in
such a condition for several hours, and at times two or three
days. Death of the patients usually occurs as the result of
failure of respiration and cessation of cardiac activity.
However, even in a serious condition the patient's life not
uncommonly can be saved through proper organization of aid
and treatment.

There are several methods of determining the presence of
carboxyhemoglobin. The simplest of them is the qgualitative
method: formalin is added to blood taken from the patient;
if carboxyhemoglobin is present, a raspberry-red color
develops; in the control sample {(blood of a healbthy person)
the addition of formelin gives a brown color.

Carboxyhemoglobin may be determined by means of the addi-
tion of a mixture consisting of two percent tannin and pyro-
gallic acid solution which, after interacting with the blood
containing carbon monoxide, contributes to the formation of
a bright red color; control blood taken from 2 healthy per-
son and diluted with the mixture indicated takes on a
grayish-brown color.

Recovery, particularly after severe intoxication, occurs
gradually. The convalescents suffer from headache, general
weakness, palpitation and an unsteady gait for a relatively
long time.

The course of carbon monoxide intoxication is not always

of ‘the character described above. Atypical cases are pos-
sible where the development of the toxic process is accom-
panied by a sharp drop in blood pressure, rapid onset of a
syncopal state, pallor of the visible skin and mucous mem-
branes, ang pronounced respiratory disorders. Here, the
clinical picture of intoxication is reminiscent of the state
of gray anoxia which develops in the severe forms of intoxi-
cation with the asphyxiant CWA. There are also other atypical
cases of inboxication (euphoric form).

A better method for depermining-carboxyhemoglobin;is
the spectroscopic method : carboxyhemoglobin, like oxyhemo-
globin, gives two absorption bands in ‘the spectrum. However,
when added to blood containing oxyhemoglobin and . ammonium
-polysulfide, the two absdérption’ bands fuse into one; this
does not occur in the patiient’s blood.

First Aid and Treatment in Garbon Monoxide Intoxications.
First of all, concact of the patient with the contaminated
atmosphere should be eliminated. In the mild cases of in-
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volvgment this measure leads to the quite rapid recovery of
the impaired functions. With the more severe forms it is
necessary to prescribe oxygen, best with an admixture of
five percent carbon monoxide (carbogen). The carbon dioxide
contributes to the stimulation of the respiratory center and
to thg improvement of respiration, which leads to ‘a more
rapid elimination402~QQe carbon-monoxide from the opganism
(Fig 80). The patient should de-given rest. In very
severe cases of intoxication, when a marked.depression of
the respiratory center occurs, artificial.respiration should
be used according to-the Sylvester, Schaeffer or Howard
mebthods. Artificial respiration sometimes neéeds to be car-
ried out for several hours: For the-purpose of stimulation
of the- respiratory center intrayenous injections- of lobeline
solution or of eytitone in the usual doses are recommended.
When there are disturbances of the heart the.use of cardiac
agents is indicated (caffeine, corasole [pentylenetetrazole].
In cases where the patients are in a state of coma for a
long time, bleeding (150-300 tubic centimeters) may be recom-
mended with the subsequent administration of blood-substitute
gizigzéi Triatmentiog thg complications or sequelae of in-
on 1s carrie 1
traranyy out according to general rules of

Fig 80. Dissociation of Carbox

yhemoglobin of Blood of
Animals Exposed to CO Where Oxygen Thera 1
ing to A. I, Cherkes). 8 Py is Used (accord-

Arsine (AsH3)--gaseous compound with indisti
sH inet garl
odor; gombus»; le, much heavier than air. Its boii%ng ;gint
is -55©. Arsine dissolves slightly in water and alcohol;
Eg;;egénéptgats.thThis mgy be obtained readily under labéra-
itions rough the interaction of hyd
compounds containing arsenic. yarogen with

Arsine, being a very toxic substance, has f
or a long t

been attracting the attention of milita;y chemists. ngeézi
arsine has not been used under military circumstances in ’
igngggﬁe?ci.ofi%ts igadequate stability and of the difficuity ---

efying . the same time, arsine is of i ° )
as an industrial poison, because it’is encountered Tgogzigce
branches of industry (chemical, metal working and others).,

Essence of he Effect of Arsine. In its toxi id ties
E t E t _ oxic proper
AsH3 belongs  to the group of toxins which D e -

g ossess a hemo
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Arsine penetrates inte the organism through the respira-
tory-organs,; without producing any. kind of signs of irrita-
tion. Arsine, readily. absorbed by.the respiratory mucosa
enters the blood stream, is adsorbed by erythrocytes and
leads o a hemolysis_of thiem after a certain-time (latent
period: 6f action). “%s-a result.of tH{s, thHe Gxyden capasity
of the 'bldéod is reduced and.an-oxygen.deficilency develops in
the organism (anoxia)...The possibility has not been excluded
of a toxic effect of the arsenic itself on-the organism; the
argenic is formed as a presult of the decomposition of.arsine.

Clinieal Picture.of intoxication. -Arsine even in insigni-
ficant concentrations oan .lead to the development of a severe
toxic ‘process., Thus, the inhalation of arsine.in a concen-.
tratidoh of 0105 milligrams.per-liter for 30 minutes leads to
the” cccurbence of.a severe form.of intoxicabion. It shpuld
be kept in‘mindl that arsine possesses a definite latent:
peribd- of ‘action, which can last from several hours to days
or more. Only at-the .end of the latent. period does a more

- or -less intense intoxication develop.

In the initial period of that intoxication the patients
offer complaints of dizziness, headache, sluggishness,
nausea, retching, epigastric paind, eté. ~With the develop-
ment of the toxic process; blood appears in the urine,, the
patients develop an jcteric color of the skin, a rapid weak
pulse, dyspnea, cyanosis, persistant vomiting with an ad
mixture of bile, and sometimes also of blood.

Changes in the peripheral blood (Fig 81), which are ex-
pressed in the development of anemia with a reduction in the
number of erythrocytes to 1,C00,000 per cubic millimeter or
less as well as neutrophilic leucocytosis, acceleration of
the sedimentabtion rate, and the occurrence of biochemical
changes in the blood (increase in bilirubin, sugar, NPN and
others) are characteristic of all the forms of araine intoxi-

cation. With a favorable course of the toxic process the
symptoms of iuntoxication slowly and gradually disappear, and
recovery of -the patient -occurs. In the severe caseg of in-
toxication serious complications may develop on. the part of
the kidneys (oliguria, anuria, uremia), of the nervous system
7_(disturbance of consciousness, delirium, comatose state), of
the 1iver—and-otber organs. .

Fig 81. Content of Erythrocyteé:and Hemoglobin at Various
Periods of Intoxication of Animals by Arsine.
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~Fatal outcomes in arsine intoxication are observed .
chiefly during the first two to four days, but death of the
patient is possible even at later periods. . ..

Pathological ‘Changes in Arsine Intoxication. .On autopsy
of The cadaver The icteric coloration of the vissues,-the .
hemolyzed ‘'blood, hemorrhages -under the pleura, solitary
wemorrhages in the heart:muscle attract.attention: The
liver is enlarged and ilcteric. The:gall bladder contains a
considerable quantity of thick.brown biles The .spleen 13 ;
enlarged, edematous, soft to the touch. Changes in the kid-
neys are quite marked, and.they appear:Somewhat enlarged, of
daek-brown color, with differentthues,” ThHe capsule’ls -
readily rémovéd.  On section, the surface of the, kidneys. is
of dark brown color, and the markings are somewhat indis-
tincti The stroma of the kidneys is swollen: Hemorrhages
into the mucoul membrane of the kidneys and:bladder.are pos-
sible: Solitary hemorrhages are. found in the mucosa of the
gastro-intestinal tract. In the central nervous: system,
edema is noted in the meninges-and solitary hemorrhages in
various parts of the brain substance.

First Aid and Treatment of Arsine Intoxications. The
patient shou e remove Tom the contaminated area_imme-
diately. With the aim of the quickest possible elimination
of arsine from the body, early bleeding (200-400 cubic centi-
meters) is recommended with the subsequent administration
of physiological solution, glucose, and also of other blood-
substitute fluids. In the presence of the appropriate indi-
cations cardiac agents (campnor, caffeine and others) are
used; for combatting developing anoxia oxygen is used, and
freguent drinking and diuretic agents are used for acceler-
atiag the elimimationr of arsente~—-Afterwards, symptomatic
treatment is given directed at restoratiocn of the kidney
function and stimulation of hematopoiesis. With this aim
in view, the patient should be given intravenous glucose (up
to 50 cubic ocentimeters), liver preparations, iron and other
agents. In cases of uremia, bleedings are indicated with
simultaneous administration of blood-substitutes. Also the
use of ‘general~tonic measures, vitamin and diet-therapy are
récommended, and in the absence of the signs of hemolysis,
blood transfusions.

Tabun--Congiderable attention has been given in the post-
war years to the study of organic phosphorus compounds which
are highly toxic substances. A whole series of -compounds
have found application as active insecticides (parathion,
tetraethylpyrophosphate and others), and certain substances

16

of this group (fabun and others) are potential CWA--
Sartory. Holmstedt and others. - R

In its chemicai-strucﬁpre tabun is the ethyl ether ofl
dimethylamidcyanphosphoric acid * - N Lo

0 N(CHg)p .. 0 &
. \._/‘ 32 . : .

N
NG 0C,Hg:

Tabun dissolves readlly in a number of organic solvents
(acétone, benzol and others). ' In-water 1ts solubility is
slight. The reaqtion~of hydrolysis proceeds slowly.

Tabun 1s an exceptionally toxic Substance-with & consid-
erable absorptive -éffect. It sHould be noted that such dom-
pounds as tabun; parathione-and others do 'not cause any pro-
nounded inflammatory redc¢tions: after direct contact with the
skin or mucosae and, ‘after beifg absorbed, lead to the. devel-~
opment of severe general ‘Symptoms.- The effect of tabun in
considerable concentrations and-doses can lead to the death
of the organism in the course of a few minutes.

Problems of patholdgy, clinic and therapy of the intoxi-
cations and also the ‘mechanism of action of the organlc. phos-
phorus compounds have been presented in quite some detail in
the foreign literature--Grob, Holmstedt, Rohwer and Heller,
Koelle and Gilman, Krop and co-authors, and many others.

The intensity of the development of the toxic process in
intoxication by organic phosphorus compounds depends on the
dose or concentration of the CWA, the exposure time and also
the individual characteristics of the organism.

In the mild form of intoxication with organic phosphorus
compounds (tabun, parathione) the following are observed:
dizziness, headache, restlessness, nausea, vomiting. How-
ever, the characteristic feature of the intoxication is the
pupillary constriction (miosis)., In addition, a disturbance
of respiration is possible in connection with developing
bronchospasm. In the casé of ‘a mild degree of intoxication
the prognosis is favorable, and the pathological sligns may
disappear without trace in the course of' the next few days.

In the more severe form of intoxication), agide from the
pathological signs and symptoms”listed aboVve; which may be

1043R003800050002-9
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expressed -to a much greater degree, the involvement of the
gentral nervous system is most important.. This 1s manifested
n excitation, restlessness, disturbance in coordination,
?gtable changes in the state of consciousness, -up to loss of
whiz; ::11 as the occurrence of solitary muscular twitchings
which m Y pass 19to a convulsive state: ~In such patients,

a gcks of dyspnea.are intensified, the cardiac and
gastro-intestinal disturbances develop progressively, and
glandular secretion increases (salivation, etc.). ngever,
i:zgiég g?efiiggrgigaseg gf intoxication, with timely organ-
abte ontoima as possig?é. reatment of the patients a favor-

As ‘has alreaaﬁ'beén mentioned ries of ‘Flgnt
G s a series .of 'Sighs 1s ob-

gﬁgxeg iq the clinical picture of 1ntoxicatioﬁ'b$norganic

o tﬁ orus compounds which give evidence of the involvement
confie cent?al nervous._system . in the toxic process. This is
ceaewggfdagyegggada;atpf pathological .examinations. In the

adavers- an | of the meninges, congestion of the cerebr
Z:gggigégggagggogigagqi'Sri found. In addition,ncongestional

g > - oted in many-.organs. Spasm of the

musculature of the bronchi, intestine, and pgpillary.conimOOCh

striction 1s constantly noted.

Certain Problems in the Mechanism of | .

of Action--The probl
fﬁ The mechanism of .action of organic phosphorus comgoﬁnd:ms
3t ve‘notibeen completely studied to date.

Many research workers adhére & }
o the view that th
gggzp?gruihgog§;¥ndsfpgﬁse:s an anticholinesterase ngggg?ic
B 5 o e toxic effect of th b

dicated is their ca i esterase (on ™

» pacity of blocking cholinest
enzyme which destroys acetylcholi by
this, the acetylcholine ¢ Teenelinely, In consequence of

] e ontent in the organism is i 3
g?igﬁetgoiigogi%gggab%etgegree detefmineséggg gharaéggiizgig;
0 o e substances indicated
ism. The fact that the appl Shosyey STEAN

: pplication of such choli
preparations as atropine eliminate i of Poerihe
s the.sign -

;g:zz andégther symptoms associated with tgesdgﬁtggggggg f
pa ympathetic innervation of a number of. organs may b .
timerOftOf the correctness of this, position. At thg Se_usgd
into}i?gtiall the-aspects.of the toxié process developismei
;imol a on -by organic -phosphorus compounds can be 8 ine,
8imply by .their anticholinesterase effect. ) explained

.Pronhvlaxis And-freatm;ﬂtnl o
in Tabun Int i
ig;oxication can be prévented by the use ggigigig:s. iTa?un
ual (gas mask, special suits and others) ang grggp noi-
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(shelter) means of protection.

In cases where tabun gets on the clothes or skin, imme-
diate processing of the area with alkaline solutions (10-15
percent ammonia solution), the 1liguid of the gas casualty
first aid kit, organic solvents (dichlorethane, acetone,
benzol and others) should be used.

An active therapeutic measure for tabun intoxication is
atropine--an acetylicholine antegonist. The use of -atropine
(one to two milligrams or more) in the early period of the
intoxication reduces the bronchospasm and the miosis. The
therapeutic activity of atropine also effects an improvement
in the general condition of those intoxicated. Therefore,
atropine may be, regarded as a specific measure to & certain
degree. Atropine should be used along with symptomatic
measures (in the case of considerable depression of respira-
tion--lobeline or cytitone; -with dtspnea--oxygen, cardiac
agents; in the case of convulsions--barbiturates, magnesium
salts, etc.). In cases of need, artificial respiration is
indicated. Rest and proper diet are important in therapy.

VESICANT CWA

The group of chemical compounds of so-called vesicant
nature is comprised by dichlordiethylsulfide (mustard gas),
trichlortriethylamine (nitrogen mustard) ang chlorvinyldi-
chlorarsine (lewisite). Despite the fact that the substances
named are called vesicants, their effects are not limited to
the skin. Therefore, "local” signs which are noted during
the effect of the CWA of this group should not be regarded
as isolated from the considerable general-absorptive effects
occurring as the result of their absorption by the organism.

CHoCHLCL
Mustard gas—hdichlordiethylsulfide s has not
N CH,CH 01 .
lost its military significance up to the present time be-
cause of certain properties and military-tactical charac?grr

istics.

As is well known, under battle conditions technical mustard
gas was used, ‘which represents a-dark £1uid possessing. the
odor of garlic, mustard or onions. " Purified mustard gas ia

an olly, almost transparent fluid with a slight odor. The
specific gravity of mustard gas is 1.3; ‘its boiling point, ’
2199. Vapors of mustard gas are much heavier than air. Must-
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tard gas dissolves slightly in water, but gradually under-
goes hydrolysis. On heating the water and adding a small
quantity of- alkali,. hydrolysis of the mustard gas proceeds
more rapidly, as & result of which hydrochloric acid and
thiodiglycol are formed; the latter has no toxic properties
and dissolves readily in water.

CH,CH,C1 ' CH,CH,0H

CHp

; ee Vaaa
4 - 2Hp0—2HC1 - + 8

\ N
“CHpCHAC1 : : " :CHpCH,OH

‘Mustard gas .dissolves readily in orgahic solvents (alco-
hol, gasoline, kerosine, carbon tetrachloride, etc.); the
good solubility of mustard gas in fats and lipoids assures
it a free penetration into the organism through the skin and
particularly through the mucosae.

Mustard gas enters actively into a reaction with oxidants,
like potassium permanganate, nitric acid, hydrogen peroxide,
thereby forming compounds (dichlordiethylsulfoxide and others
which are less toxic. After reacting with chlorine and
chlorine-containing substances (chloramine, hypochlorites).
mustard gas loses its toxic properties. ’

Mustard gas possesses a high degree of toxicity and can
act on the organism in droplet, vapor or fog states. Thus,
inhalation of its vapors in a concentration not exceeding
0.05-0.07 milligrams per liter leads to the development of a
severe toxic process in 30-40 minutes which terminates in a
fatal outcome. However, the intensity of the toxic process
depends not only on the concentration of mustard gas enter-
ing the body and the exposure time but also on the individual
characteristics of the body (condition of the nervous system
individual sensitivity to mustard gas, ete.). In its effect,
on the organism mustard gas has a number of characteristic
features whereby it is distinguished from other CWA of this
§§g:gé Amgpg,sggh chagacteristics are a quite prolonged

period, e gradual development
and a prolonged cou%se of i%. prient of ‘the toxic process

_Clinical Picture of Mustard Gas Intoxication. Depending
;gsirgugyer ofdcoggiti§ns (sensitivity, concentration, ex-

u btime and others . various forms of must i -
cation are observed, ° ' mustard gas intoxi

In mild cases of intoxication with vapors of mustard gas
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the duration of the latent ‘pericd reaches two Lo elght hours,
during the course of which the patient does not offer any
particular'complaints. Only at the end of this period of
time do general weakness, headache, nausea, sometimes vomit-
ing develop as well as a number of other pathological .signa
on the part of the eyes, respiratory passages .and skin. This
is expressed in a slight lachrymation, photophobia and .
blepharospasm, the occurrence of a tickling sensation in the
throat, a non-productive cough, hoarsenéss of the voice, and
the excretion of mucus from the nose. S -

Aftérwards, signs of skin involvement develop: hyperemia
of the.face, particularly of the neck, "inthe axillary and
inguinal areas, that is, in places which are exceptionally
sensitive to this substancé. A

Mild degrees of intoxication usially end favorably in the
course of the next seven to 15 days without leaving any &
sequelae except for a skin pigmentation which gradually
disappears. - o 1

After the action of higher concentrations of mustard gas.
a severe form of toxic process is observed. . In such cases
the latent period is not so prolonged. ALl the pathological
gigns are r.ore pronounced. Thus, in the eyes there are ob~
served not only considerable degrees of conjunctivitis but
also an involvement of the other membranes of the eye. In
the lungs there is noted an inflammatory-necrotic process,
bronchitis, broncho-pneumonia, and pulmonary edema is pos-
sible. The body temperature is elevated. Considerable skin
arflictions -Gevelop: erybthema and blisters (Fig 82) [Page
201 of Source]. The general-absorptive effect of mustard gas
is expressed in pronounced fashion and is manifested in an
involvement of the central nervous system, in blood changes,
metabolic changes, etc. (see below).

.

Fig 82. Mustard-Cas Blisters Formed on the Skin After the
Effect of High Concentrations of the CWA.

In severe cases of intoxication with mustard gas vapors
death may occur at the end of the first or beginning of "the
second week against the background of pronounced general-
toxic signs an¢ a number of pulmonary complications.

In the event of death during the acute period of intoxi-
cation the greatest pathological changes of inflammatory- .
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necrotic character are found in & N ir
The lungs are somewhat enlarged,'ggt%izglaitgggegﬁzsggegé-
cause of the presence of emphysema, atelectasis and pneu-
ﬂggizt ébscesses and pulmonary edema are possible. The
serSedmungie if flabby. Degeneration of muscle fibers is ob~
ser sh' he parenchy@atous organs are congested with blood
an ow changes of stasis; -hemorrhages are found in some of
em. Changes in the central nervous system are also pro-~
nounced (congestion of cerebral vessels, hemorrhages into the
brain matter and other organic changes).

Involvement of: the Skin by Mustard Gas. -Mustard gas
grteg Talling -on the skin in the droplet state, 1ead§-t6 the
evelopment of erythema, blisters and ulcers after a latent

pgr;od the average duration of which is equal to two to

ghg t_gours. The formation of erythema may not be limited to
eh ;s} e o£ localization of.the mustard gas, and, become con-
;tu;nu,dmay spread along the periphery accompanied by an
hoﬁrsa:rta‘prickly_feeling in the skin. Fifteen to twenty
hours al eé mustard-gas intoxication small blisters develop
conr%u ﬁ orders of the erythema. Afterwards, they become
[illedegitﬁng :Zidﬁgnzegtgg into a massive blister at first
[Alleg with 2.5e mhsta?ﬁ gaz? with an opalescent fluid which

In the milder cases of involveme

In & ement of the skin the bl r

gluld %s usually resorbed, and the blister shrivels up %2§;§
grus which later falls off, leaving only a pigmenteé spot

The effect of large
quantities of mustard gas on the ski
%iig:SZOaghghgezgiggseng og_ahpgogounced inflammatory—necré?ic
: of whic ndolent ulcers are T
Fig 83 [Page 202 of Source]). I S ooy
a 0 . h cases, se ] in-
fection 1s readily superim 2o this 15 3 2000 Boil
posed, and this is in d
for its development, which com 13 s
- plicates the course of t
injury. As a resulé of marked thobi t1 et ®
the healing is extremel 1oh e ared monthe) e
vy sluggish (one to th:
terminates in the formation Toginonthe) and
° .
e I ontaoaaat f a gquite vulnerable scar sur-

Fig 83. Mushard-Gas Ulcer.

The effect of mﬁstard gas in th
e vapor state al
Eg z&ihdizzingent of derTatitis; however, the latzgtlgzgiod
o s more prolonged, and th in i
volvement are expressed to a leéser deége:?gns of skin in-
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After the mustard gas falls on the wound surface it is
rapidly absorbed into the blood and.leads to the development
of general intoxication (combined injury). The healing times
of such wounds are considerably proloriged.

In G12gnosing. tard-gas skin inyolvements it should
be Kept in mind that obher -members of the persistent chemical
agent group (lewisite and trichlortriethylamine) give very ~
similar skin changes. Mustard-gas injuries of the skin
sometimes have to be differentiated from certain conditions,
like burns, frost-bites, erysipelas and others.

Involvement of the Resgiratorv prgans:’ . The inhalatioh of
mustard-gas vapors leads to quite.consi erable involvement
of the respiratory organs, particularly the upper sections of
the respiratory passages. !

Clinically, this is manifested (after a 1atent period of
two to six hours or mpre) by the appearance, of a frequent
cough, scratching in the throat, the excretion of mucus from
the nose, hoarseness of the voice, and then by the develop-
ment of aphonia. The involvement 1is not limited to signs of
laryngitis and pharyngitts;'the’pulmqnary—parenchyma is also
involved in the proceas. .Pathological changes extend
throughout the entire respiratory apparabus. _Afterwards,
the involvement acquires an inflammatory-necrotic character
with the development of .pseudocroup and the exfoliation of
necrotic membranes. The possibility exists of the develop-
mens of bronchopneumonia, abscesses. and even of toxic pul-
monary edema. Mustard-gas involvement of the respiratory
organs 1is almost always accompanied by pronounced sympboms
of general intoxication.

Mustard-Gas Involvement of the Eyes--may occur in various
The mild forms are usually observed after the effect
of mustard gas in the vapor state and are most often limited
to the signs of conjunctivitis, which disappear without trace
in the next few days. Congiderable mustard-gas concentra-
tions can lead to serious afflictions of other eye tissues.
A particularly severe eye condition is observed in the case
of contact with = 2 - “the. torm of drops. Here, the
direct contact st PRV Ann i R
not produce any unpleasanﬁ_yubj;;tjve sensaviviis. S E
logical signs develop only after two-Lhree hours. ' Not only
the conjunctiva but also the corned, iris” and ciliary body
are involved in the process. Superimposed infection often
aggravates the condition. In extremely severe cases the de-
velopment of panophthalmia 18 possible, which terminates in
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perforation of the cornea. Mustard gas is recadily absorbed .
into the blood from the ocular mucosa and leads to the oc- disturbance in the cardiac rhythm and‘murfling of the. heart

currence of general toxic signs. sound. .
Mustard-Gas Involvement of the Gastro-Intestinal Tract. S The kidneys are also involved in the process; albumen and

The Ingéstion of f0od products or water containing mustard blood appear in the urine with casts and other.pathological

gas causes involvement of the digestive apparatus. The de- . elements; diuresis is markedly reduced. . .

velopment of a toxi¢ process is also possible as the result . . . - P

of -swallowing saliva containing a mustard-gas admixture. As .. Metabolism is significantly impaired, chiefly protein

in the preceding cases, a latent period is observed, but here metabolism. There 1s-an increéased ammonia, total nitrogen,

it is not so long (15-120 minutes). Afterwards, gastritis, phosphorus, creatinine, etc. content'in the urine.: The body

salivation, nausea and vomiting develop.  Sometimes, signs of weight drops, and a chthectic condition.develops.

enteritis and colitis are added.. However, most often the ' C '

process is limited to the esophagus and stomach. In the Insufficiently oxidiged products accumulate in the blood,

severe forms of intoxication the inflammatory process assumes : and acidosis develops.

a suppurative-necrotic character; sometimes, the development L i '

of ulcers and even perforation of them. Death of the patients These involvements are usually associated with pronounced

has been noted in the next two or three days, and sometimes disturbances in heat-regulation. .

later as the fesult of a developing general intoxication of e
the organism. - . Certain Problems in the Mechanism of Action of Musbtard

. Gas. The mechanism of action of mustard-gas camnot be con-
General-Toxic Effect of Mustard Gas. Mustard gas possesses sidered completely clear at the present time. Several
an absorptive efrect. Hereby, a series of pathological theories exist, according to which'the toxic effect of the
changes 1s found in the blood, cardio-vascular and nervous mustard gas is associated with the effect of the entire
systems, of metabolism, of the kidneys, liver and other molecule of it, or else primary significance is given to the
organs. The signs on the part of the nervous system are hydrochloric acid formed in the body as the result of hy-
expressed as headaches, marked depression, indifference to drolysis in explaining the toxic effect.  However, these
events occurring in the immediate area, and, in severe cases theories, like many others, cannot be completely accepted,
of intoxication, considerable excitation, impairment of because they do not reflect the many and various changes in
memory, of sleep, and the development of hallucatinations the body which are observed under the influence of mustard
and convulsions are possible. . gas. Certain authors ascribe importance in the mechanism ol
action of mustard gas to 1ts reaction with sulfhydryl groups
Blood changes are observed chiefly in the more severe of proteins, because of which the functional capacity of the
forms of intoxication and are expressed in a certain concen- latter is impaired. Works indicating the specilic reactions
tration of it with the subsequent development of anemia of mustard gas with nucleoproteins occupy a definite place.
which remains for a long time after recovery. A neutroﬁhilia Also, a similarity is noted between the biological effect of
is almost noted with simultaneous eosinopenia. With the mustard gas and that of radiant energy, which 1indicates cer-
development of the toxic process the leucocyte count falls tain common features in the mechanism of action of both
leucopenia develops with the presence of toxic granulation, factors.
in the leucocytes and degenerative changes in their nuclei. i
A sign which indicates a favorable turn in the course is the Prophylaxis, First Aid and Treatment of Mustard Gas In-
-occurrence of eosinophiles, etc. in the peripheral blood - toxications. Modern medicine has at its disposal a number
Severe mustard-gas intoxication usually is accompanied b§ a of reliable agents for individual and group protection which
considerablé drop in the blood pressure, up to the develope can prevent the occurrence of large-scale intoxication under
ment. of collapse. N = N conditions of a chemical attack. Among them are gas masks,
A N . . gnt%-musgard—gastsuits, capes, impregnated underwear, rubber
In the milder cases of intoxication the . oots, gloves, stockings, and also the organization of
symptoms are limited to a certain drop in biggglngZZEgi?ra special shelters.
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The accomplishment of emergency measures should be.begun
with the evacuation of those affected from the contamlgated
area, after first putting gas masks on the patients. 10w-uite
ever, here ‘it should be kept in mind that mustard gas 13 gﬁ
rapidly absorbed by the body. Therefore, the CWA shou e
removed from the surface of the skin or from the mucous mem
branes as soon as possible. If circumstances permit, thgl
surface on which.the CWA has fallen shoul@ be treated whlde
still in the area of inboxication.with agents capable of de-
toxifying the mustard gas,; at least partially. As sogﬁ as
possible, after carrying out the emergency measures, ti
patients should be treated in a medical processing statlon,
and his clothes-should be changed.

First aid consists basically of the neutralization agd
removal of the mustard.gas which has fallen cnbo thfhskln
and mucosae of the visual organs, organs of respiration,
gastro-intestinal tract, etc.

In‘those cases where the mustard-gas in the form of drop-
lets or vapors has fallen simultaneously onto.the mucous
membrane of the eye and the surface of the gkln,'the eyes
should be treated first by means of irrigating with a 0.5
percent aqueous solution of chloramine, with a weak (0.05
percent) solution of potassium permanganate, boric acid or
sodium carbonate (twa percent solution) and also water. Then,
the skin is tre3ted. Detoxification of the skin and removal
of the mustard gas from its surface are accomplished in the
following manner: i1f there are visible drops of mustarq gas
present, they should be removed mechanically (by pinchlng
movements from the periphery toward the center) without rub-
bing them in or smearing them. Then, the contaminated surface
of the skin is treated with solutions of neutralizers (con-
tents of the gas casualty first aid kit, chloramine, calcium
hypochlorite, chloride of lime, potassium permanganate or
with a mixture of neutralizer and solvent--chloramine with
carbon tetrachloride and others) for five to ten or more
minutes. In the absence of neutralizers the affected skin is
treated with solvents (kerosene, gasoline, alcohol, etc.)
with subsequent careful washing around it with warm water and
soap. Timely decontamination of the skin can prevent the de-
velopment of a serious toxic process.

In cases where the mustard gas falls onto the mucous mem-
branes of respiratory organs or enters. the gastro-intestinal
tract, the accomplishment of prompt measures is also neces-
sary; these consist of the treatment of the oral cavity and
pharynx with a weak aqueous chloramine solution. Careful
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gargling with neutralizers and also irfigation of the .nasal
cavities with them at least partly prevents-the absorption of
mustard gas. Penetration of the CWA into the 'stomach.requires
an immediate washing of the stomdch with.a solution of sodium
bicarbonate and potassium permanganate and also the use of
adsorbents--<carbolene (activated charcoal).

Through the timely use of prophylactic measures the de-
velopment of local and general signs occurring from the effect
of mustard gas may be prevented. Inadequately organized and
conducted prophylactic measures and first ald as well as the
use of the latter in later periods lead to the development
of a toxic process. " ' .

Medical practice does not as yet have any agents which
can heutralize mustard gas absorbed by the body; however, a
series of therapeutic measures is taken the timely accom-
plishment of which can considerably reduce the toxic effect
of the CWA and prevent the developmént of complications.
Among such measures are: bleeding with the subsequent admin-
istration of blood-substitute solutions, the use of 30-40
percent glucose solution, 10 percent potassium chloride, 30
percent sodium hyposulfite solution and alse cardiac agents.
In the presence of symptoms indicating the development of a
process of central nervous system stimulation, agents such
as veronal, medinal and luminal should be prescribed in the
usual doses. Oxygen therapy i< of more than a little im-
portance in the treatment of mustard gas intoxications. In
cases where the activity of the respiratory center is im-
paired {marked depression), oxygen is used in a mixture with
five percent carbon dioxide. With considerable depression
of the respiratory center, lobeline or ‘cytitone is recom-
mended. For the prevention of the development of infectious
complications the early use of sulfonamides and antibiofhics
(penicillin, streptomycin) is recommended. c

i

During the recovery period efforts should be directed at
incrcasing the immunobiological Torces of the organism by
means of’ the use of blood transfusions +in ‘small portions,
protein therapy, autohemotherapy and general-tonic measures.
Properly organized dietary and vitamin therapy contribute to
the enhancement of the recovery process.’ -

Treatment ‘of various types of intoxication is carried out
in the following way: in the initial stage of the development
of the process on the -skin (ePythema) antiseptic dolutions
(chloramine, potassium ‘permanganate, etc.) should be used; for
1tching, a two to five percent alcohol 'solution of menthol;
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for various large blisters following the preliminary anti-
septic treatment their contents are absorbed with a sterile
syringe, after which an antibiotic dressing is applied (peni-
¢illin, gramicidin) or antiseptic solutions.

In the case of diffuse involvement the open method of
treatment is indicated. In order to avoid secondary infec-
tion 1t is recommended that the affected surface be irrigated
with antiseptic solutions and that antibiotics and sulfona-
mides be widely used. ) . :

For superficial bullous forms and the presence of ero-
sions the creation of a coagulation film is indicated by
means of treatment of the affected area with three to five
percent tannin solution, 0.5 percent silver nitrate solution
or three to five percent potassium permanganate solution.

In the case of indolent ulcers and also in the stage.of
epithelialization thermoparaffin therapy gives good results.

During the period of healing, ointments consisting of.
vitamins and also physiotherapeutic measures, protein- and
autohemotherapy and other measures stimulating the defensive

reactions of the body should be used.

Pathological changes of the eye occurring as the result
of the effect of mustard gas require special treatment.
During the initial period treatment of the eyes with a weak
aqueous solution of chloramine or with two to three percent
§odium carbonate solution is recommended. If the patient
is troubled by the pain, eye drops consisting of 0.5 percent
dicaine solution or novocaine solution (two percent) witn
adrenalin is used. -If\ the cornea is involved in the patho-
logic process, atropine treatment is necessary (one percent
solution, one to two drops twice a day). In the event of
photophobia, protective glasses should be used. The presence
of a secondary infection requires the use of albucide [sulfa-
cetamide) and penicillin.. Afterwards, the patients need
specialized treatment. -

) In case of. involvement of the respiratory organs, as in
diseases of the respiratory apparatus of other etiologies,
symptomatic measures are used. In the case of ‘signs of laryn-
gopharyngitis, sodium carbonate or menthol inhalations are
indicated, or gargling with emollient solutions. In cases
where a diffuse tracheitis, bronchitis, bronchopneumonia or
pulmonary_abscess develops, streptomycin, penicillin and
other antibiotics need to. be prescribed, and in the presence
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of the appropriate indications--oxygen, cardiac agents,
mustard plasters, compresses, etc.

In the stage of resolution of the process, agents are
recommended which contribute to the excretion of phlegm.
With the aid of producing a better separation of the false
membranes of the respiratory passages, such agents as men-
thol or guaiacol in oil should be introduced into the trachea.
Further treatment of the patients is conducted according to
the general rules of symptomatic therapy.

Treatment of gastro-intestinal involvements is also
accomplished according to.the rules,of symptomatic therapy.
Here, the observance of a diet is of great importance. Medi-
cinal agents used are alkhlis, bismuth and kaolin. To avoid
the development of infections preparations of the sulfona-
mide, syntomycin and the penicillin.group may be recommended.

Trichlortriethylamine--nitrogen mustard (N(CHECH201)3)
is a representative of the group of persistent CWA. Chemi-
cally pure trichlortriethylamine is an oily, liquid, almost
transparent substance with a yellowish hue and a very slight
odor. 1Its specific gravity is 1.23. It dissolves readily
in alcohol, acetone, benzol, and slightly in water; on re-
action with the latter, trichlortriethylamine gradually
undergoes partial hydrolysis.

According to the data in the literature--A. 1. Cherkes,
Sartory, Anslow and Karnofsky, Friledenwald and co-authors,
Gilman and Philips, Leder and others--trichlortriethylamine
is a great deal similar to mustard gas in its toxic effect
but has a whole series of distinguishing characteristics
which will be brought out below.

Trichlortriethylamine possesses a toxic effect in different
states of aggregation: liguid and vapor. Just like the other
representatives of the persistent CWA group, trichlortri-
ethylamine can penetrate into the organism through the skin,
mucous membranes of the visual, respiratory, digestive and
other organs. 1In case of "direct contact with living tissues
trichlortriethylamine produces more or less pronounced patho-
logical reactions similar to those of mustard gas and lewis-
ite, and absorption of it into ‘the blood leads to.the devel-
opment of signs of general intoxication. It shc 1d be noted
that trichlortriethylamine compared with mustard gas pro-
duces somewhat less pronounced changes in the skin and in
other organs. However, the general-toxic phenomena are
greater in the case of trichlortriethylamine intoxication.
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i 4 toxi rocess. in.
The intensity of the development of the toxic D ;
case gflth; effect of trichlortriethylamine is determ;g:d
by a number of conditions (dose, concentration, expos
time, condition of the body, ete.).

: : t a certain
The appearance of signs of intoxication & . _
1aténﬁ'i£€erval after contact with the CWA rather than %mgg
diately is characteristic of trichlortriethylamine, Jus
it is of mustard gas.

Clinical P;gtgggiy;jgjchlqggg;pghylamine Intoxicatbion

involvement. In the event trichlortrie?hylamlne .
ral%%lgﬁlthe Skin in-the form of drops, hyperemia occurg iﬁger
two or three or sometimes more hburs,,and_then{.edemafo‘m ne
skin. Also, unpleasant subjective sensations in thethort o
burning and itching appear. Further developmgnt of fellgn
process depends on the quantity of the CWA which hai a en
onto the skin’ and' the reactivity of the_orgagigm. “Q zis s
of mild involvements the process is limited to the erythem
stage. :

the case of more severe forms, solitary ve31c}es may
devigop. In favorable cases the contents of the bl:stegs .
are resorbed, their membrane degenerates, and at_the intio
a week a crust is formed; after this falls off pigmenta I‘on
remains. 1In the presence of infection the devglopment ot an
ulcero-necrotic process is possible; however, it does no o
reach the intensity of that occurring from mustard gas. e
intoxication occurring after entrance of trichlortriethyl-
amine into a wound is much more severe. Here, the phenomena
occurring as the result of absorpt19n of th@ CWA are pafticu
larly pronounced. The effect of trichlortriethylamine in
the form of vapors usually does not lead to ?he deyelopment
of any considerable reaction on the part of the skin.

Involvement of the eyes. Trichlortriethylamine, after
falling on the mucosa of the eye, produces an involvement of
it and leads.to the development of a general toxlc process.
The latent .period of the effect theredby equgls an average Of
two to three hours. At the end of this period ?he signs of
conjunctivitis develop; lachrymation, photophobia and ble-
pharospasm. Afterwards, keratitis occurs. In ?hg more
aserious cases, particularly with the superimposition of a
secondary infection, the other eye_membranes are involved
in the-pathological process.- The 1nvolvement_oqcurs gcco;d—
ing to the type of suppurative-necrotic keratlzgs, which in
a number of cases can terminate in-atrophy of %the eyeball.
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Involvement of the Respiratory Organs. :In-its action on
the respira’ ory -organs, trichlortriethylamine, just like.
mustard gas, produces a series Jf pathological changes alter
a certaln-latent period. Afterwards;-signs of rhinitis,
larngit;s and‘tracheitis develop.- In the more_severe forms
of intoxiéation the-process spreads. to the bronchi and the
pulmonary parenchyma. The posslbiiity exists .of sthe devel-
opment of bronchopneumonia and other complications. The-
gerieral toxic symptoms resulting.from-the absorption of the
CWA into the organism aié quite pronounced. !

Involvement of the Gastro-Intestinal Tract. Trichlortri-
ethylamine involvements o e gastro-intestinal tract are in
principle 1little different from the 'changes which are observed
afﬁey the effect of mustard gas. Usually, after a latent
per;od signs of gastroenteritis are observed: nausea, sali-
vation, loss of appetite, vomiting, intestinal disorders.
When thg;CWA:enters‘in;a larger quantity the occurrence of an
ulcerative  process is possible not only in the oral cdvity
but also on the mucosae of other sections of the gastro-
1ptestina1 tract. All these signs are accompanied by con-
siderable general intoxication and by marked emaciation.

General-Toxic Effect of Trichlortriethylamine. Regardless
of how trichlortriethylamine enters Ghe organism, it can
lead to the development of pronounced symptoms of general
intoxication greater than after the action of mustard gas.
Signs of general intoxication are characterized by involve-
ment of the central nervous system, namely: the development
of clonic and tonic convulsions and a disturbance in con-
sgiousness. In severe cases a comatose state develops. The
circulation ané respiration suffer consliderably. Changes in
the composition of the peripheral blood are characteristic:
the occurrence of neutrophilic leucocytosis which is replaced
by a marked reduction in the white blood corpuscles up to
the development of aleukia with qualitative changes in the
cytoplasm and nuclei of the cells. These changes resemble
changes in the peripheral blood which are observed after the
effect of ionizing radiation. In trichlortriethylamine in-
toxicat;on, very frequently other organs and systems (heart,
kidneyg, liver) are involved in the 'pathologic process, and
cachexia and marked general weakness develop. A fatal out-
come occurs ggainst the background of pronounced signs of a
disturbance in the nervous system, hematopoiesis, circulation
and respiration:

. Mechaﬁigm of Action of Trichlortriethylamine. The mechan-
ism of action of trichlortriethylamine is very complex and is
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i The viewpoint
lear at the present.t{me. D e
b :u££§c§§2§1%o:teaécépﬁéd'1s*that trieglozi;;igggocleic
wh{c ts the nucleoproteins, particularly' es e hucleus.
e s'hich is manifested by a disintegratiggidri i
acgdéigturbances in the process of cellidiﬁ%iculérly Sl
22 mitotic activitys These changes ?r;igitic W ey, par-
el cells
gggzi:glintgzlizr;ed elements oittggebéggg,tigifni% o knawn
bone mMarrow.: e . L 2 road
and cg;iihggrzggethylamina is an enzyme gglsgg :iity o i-
ggi;e Zf action, which is manigisteg ;zrieg ofpvitally o
ine of inagtivating & € vital Y ose
Chlortiietgyézmsystems (cholinesterase, etc% Tn ;:tabogism is
gggg:“thzg %he disturbance,init?i nggieggrgfgéhlortriethyl-
matic influe 110
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. . cons
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ggnuged gor the prevention gg ggi:?lgzgréigﬁ% ;gotection

. the measures of individu R
?Egéoazsk, protective clothing, shel?ers, etec.)

' - uent
The methods of giving emergency aid andtghzfsgg:egrgans
tment of skin involvements, involvemen ther B o on-
ggeiezpiration, vision, egc..whizgedzgiiggrato E e hion
ith trichlortriethylamine )
:iztu:za in case of mustard gas involvement

7 i t the

‘oncerning the measures directed at the f}ggg i%ii:zhyl-
oo enevai intoxication produced by tync gwA lewny
S Ofrgshould be kept in mind that the given s
amlneéillally toxic compound which affects many grgthat nd
excip onand therefore therapy shoulq be comb}ni ,ical A
She eﬁsé at the recovery of the impaired ghys1ofog C ple
bty eﬂi of the organism as a whole. lhgs, ord sedaﬁiae
e umced convulsiong the use of so?orlfic ag 1 et; e
pyed Erovou?ecommended (barbiturates——lum1nal, amyhauid b;,used
agen o, here necessary cardio-vascular agents sho o
hurther,mw affeine, corasole [penbylenetetrazole%f epl thods’
;agggg?g;é,cas well’as glucose and othgrtizmgggg?r;%igﬁ’ o0
kening o

°§ tr::tgggﬁ;d'ig.;?:Zirggegeihich gtimulate the respiratory
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Y erves special
attention. Wi th this dim in view, blcod transfusions and
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other meth

085-0f stimulative therapy should be.used,-

Proper attention should be given to hygienic conditions,
properly arranged diet, provision of the affected organism
with'an adequatf quantity of vitamins, e

- O : - ,

Levisite. .Lewisite, chlorvinyldichlorarsine (ClCH=CHAsClp)
is transparent 1liquid with a yellowish: hue (chemicallg pure)
Its ‘specific gravity -is 1.9; its boiling point-is 190°, . .
Lewisite possedses a charactebistic. geranilin cdor. The sol-
ubllity of lewislte in water is slight; 1t dissolves much .
better in alcohol,- benzine, benzol and wtheér organic solvents;
dissolves readily -in fats and lipolds,' As a result of! the -
reaction with water, it hydrolyses with the formation of
chlorvinylarsinoxide, which like lewlsite itself, is a very
toxic compound: C1CH=CHASClp + HpO —-» (C1CH=CH)ASO + 2HC1,

Under the influence of such oxidants as potassium perman-
gate, nitric acid and hydrogen peroxide, the arsenic atom is
changed from & trivalent to a pentavalent condition; the
compound formed isleds toxic. Lewisite reacts actively
with substances containing chlorine and-also with strong bases,
in conseguence of which-its:toxicity 'is reduced,

In past wars. lewisite was not used as a CWA; however, it
is an exceptionally toxic compound, and in its toxlcity it
considerably exceeds the majority of the CVWA previously used

(with the exception of tabun and other CWA of similar type
of action),

Lewislte is toxic for the organism in any state of aggre-
gation: droplet, vapor, fog, Lewisite can penetrate into

the body through the skin, gastro-inlestinal tract, organs

of respiration and others, An important characteristic of

the effect of lewisite 'in contrast to other representatives

of the group of persistent war gases is the particularly rapid
aosorption of it into the organism and the development of a
general-toxic process, which under certain conditions can
quite rapidly lead to a fatal outcome. 1t should be empha-
sized particularly that in the process of occurrence and de-
velopment. of toxic signs produced by lewislte the pathologi-
cal changes occurring dat the site of direct contact with the
CWA (skin, mucosa of ‘the resplratory tract, gastro-intestinal
tract, eye) and the ‘general-absorptive reactions of many -or-
gans and systems are interwoven, '

The Effect of Absorption of Lewisite.

An important char-
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or the -prevention of trichlortr !
zgtggingthe meagures of inqiv1dual and grogp grotectlon
(gas mask, protective clothing, shelters, etc.).

%
The methods of giving emergency aid- and thefsggzegg;g;s
treatment of skin involvementsgiigvgézzyzgtzfger D e

ation, vision,; etc. whic i
ggczeigig tricﬁlort;ie%hylamine are similar to those which
are used in case of mustard gas involvement.

Concerning the measures directed at the f@ght éga;nzﬁ g?e
signs of geneval intoxication pgo%ﬁc:dtgy ;gizglgaAriz aX
it should be kept in min a e
:iiggéiénaily toxic compound which agficts mgpyegrggg:tagg
d therefore therapy shoul_ e combined, )
Sgizgﬁié 22 ¢he recovery of the impaired ggys:o%oiiziimple
o i a whole. us, fo 3
equilibrium.of the organism as L i S e
the use of soporific an
for pronounced convulsions P o ey
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agents is recommended ( u ! L amy A e ased
I where necessary cardio-vascular ag
{9§Z:;§6r caffeine, corasole [pen’cylenetetrazole]f ephigrén,
adrenaliné as well as glucose and other symptomatlc'me te] i
of treatmeét. In cases of weakening of the respiratlon,tsu -
stances should be prescribed which stimulate the respiratory
center (carbogen [CO2-02 mixture}, cytitone).

g i deserves special
atment. of hematopoetic system changes v d
attgizion. With this aim in view, blood transfusions and
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R b ST s e e r ey

othep methods -of- stimulative therapy should be-used,
- i R . S N Lo .

Proper attention should be given to hygienlc conditions,
properly arranged diet, provision of the affecied organism
withjaq‘adequats quantity'of vitamins, ' v
.~ Lewisite. :Léwisite,’chlorvinyldichlorarsine (ClCH=CHAsCig)
is transparent liquid with a yellowish: hue (chemicallg pure).

Its ‘specific gravity is 1.9} its boiling point-is 190

Lewisite posseéses a charatteristic:geranilim odor. -The sol-
ubility of lewisite in water is slight; it dissolves much
better-in alcohol, benzine, benzol and other organic solvents;
dissolves readlly in fats and 1lipoilds.’ As a result of! the -
reaction with water, it hydrolyses with the formation of
chlorvinylarsinoxide, which like lewlsite itself, 1s a very
toxic compound: C1CH=CHASClp + HpO w-—» (C1CH=CH)ASO + 2HC1,

Under the influence of such oxidants as potassium perman-
gate, nitric acid and hydrogen peroxide, the arsenic atom is
changed from & trivalent to a pentavalent condition; the:
compound formed is less toxic, Lewisite reacts actively
with substances containling chlorine and-also with strong bases,
in conseguence of which-its. toxicity is reduced.

In past wars lewisite was not used as a CWA; however, it
is an exceptionally toxic compound, and in its' toxlelty it
considerably exceeds the majority of the CWA previously used
(with the exception of tabun and other CWA of similar type
of action).

Lewislte 1s toxic for the organism in any state of aggre-
gation: droplet, vapor, fog. Lewisite can penetrate into
the body through the skin, gastro-intestinal tract, organs
of respiration and others, An important characteristic of
the effect of lewisite 'In contrast to other representatives
of the group of persistent war gases is the particularly rapid
absorption of it into the organism and the development of a
general-toxic process, which under certain conditions can
quite rapidly lead to a fatal outcome. It should be empha-
sized particularly that in the process of occurrence and de-
velopment. of toxic signs produced by lewislte the pathologi-
cal changes occurring dt the site of direct contact with the
CWiA (skin, mucosa of the respiratory’ tract, gastro-intestinal
tract, eye) and the ‘general-absorptive reactlons of mary -or-
gans and systems are interwoven,

The Effect of Absorption of Lewisite. An important char-
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1 rapidly
acteristic. of lewisite is its capacity of penetrat

from the site of application (skin, mucous membranes into
the blood and of exerting a general-toxic effect, N

Ly ensity and rapidity of development of &the general-
toxigesiggs depénd on & number of conditions (quantitg of
; the CVA absorbed,. the condition of the organism, etc.), - a
Pathological changes of-the central nervous system expresse
in brief excltation with subsequent depression usgally de- ¢
velop soon affer the dewisite intoxication. The 1nvolvgmend
of tho cardiowvascular- system wlth the gradua}.drop in ioo
pressure and the development of a pronounced,state.of col-
"lapse (Fig. 8i) [Page 218 of Source] are characteristic,

3 ! e . . g : .
F1§:_84: Blopd Pressure in a Dog Exposed to the Bffect ‘of
Arsenic, : .

'he pespiratory disorders are also considerable: - at first{
%:e résﬁiratori‘xate is increased, and respiration remains -
quite deep for a certain time; afterwards, it assumes an ir-
regular superfilcial character, In 1ewisipe intoxication
there are regular changes in the blood which are expressed

in an increase in the number of erythrocytes and the quantity
of hemoglobin (thickening of the blood), in leucocytosis which
is replaced by leucopenia (Fig. 85) [Page 213 of Source].
Also, biochemical changes in the blood are observed, an in-
crease in the content of lactic and pyruvic 3cids and of
sugar; the excretion of considerable quantities of to?al ni-
trogen and urea nitrogen attests to the disturbances in the
metabolic processes.

Fig. 85. Certain Indices of the Blood Composition in Lewisite
. Intoxication,

In the case of lewisite involvement a number of mqrphologi—
cal changes occur in the internal organs: a dilatabtion of
the cerebral vessels, marked congestion, hemorrhages .particu-
larly under the endocardium and in different parts of. the
cardiac muscle;  degenerative changes are noted in phe~liv¢rw
kidneys and other organs, The- picture of the general-§0x1c
effect of lewislte is very similar to that of arsenic intoxi-
cation,

Lewisite Involvement of the Skin, Lewisite in the drop-
let form very rapidly produces a sensation of pain and burn-
ing when acting on the skin, After this, hyperemia appears
(first stage of involvement), which is not confined to the .
site of contact with the CWA, Then, edema of the subcutan-
eous tilssue develops, the pain increases, and itching occurs.
With small gquantities of lewisite the signs of inflammation
are not pronounced arnd gradually disappear., With more severe
skin involvements blisters develop (second stage of involve-
ment), First, the blisters are solitary and small; after-
wards (after 10-15 hours) they become confluent, and their
serous contents adquirg an opalescent chatacter., At the ehd
of approximately two ddys the edema begihs to decrease, the
contents of the blister are resorbed, crusts form; after these
drop off there is no plgmentation., In cases where infection
is superimposed the inflammatory process acquires an exten-
sive ulcerative-necrotic character (third stage of involvement)
with a considerable number of hemorrhages. The process of
regeneration proceeds gquite slowly and terminates in the for-
mation of a scar,

The vapors of lewisite produce similar involvements on
the skin; however, the intensity cf their development is not
so great, The latent period is also more prolonged (two to
six hours). Penetration of the CWA into a wound surface
markedly aggravates the course of the main process.

The skin changes described above which arc ubserved after
the effcect of lewisite are similar to the involvements from
mustard gas but have distinguishing features, specifically,
a more vigorous development and a more rapid course of the
reparative processes in the absence of infection,

Lewisite Involvement of the Respiratory Organs. With
the penetration of lewisite into thé respiratory passages the
development of the pathological process considerably resembles
the course of the similar process which occurs after the ef-
fect of lewisite and partly that following asphyxiant CVA.
Lewisite vapors produce an irritation of the mucosa of the
upper respiratory passages, which is accompanied by a number
of symptoms (salivation, raspiness in the throat, cough, et .),
which appear as early as the period of inhalation of the CWA
vapors in air,

Soon the toxic process spreads to other parts of the res-
piratory organs, After the inhalation of lewisite in high
concentrations, and also in consequence of its absorption
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from the surface of the skin, more or less pronounced pulmon-
ary edema may develop, During the late periods of intoxica-
tion' the development of bronchopneumonia, pulmonary abscess,
etc. is possible as the result of the superimposition of
infection,

Lewlsite Involvement of the Eyes. The direct contact
of lewisite in vapor or liquid states with the sensory nerve
endings of the ocular mucosa produces considerablé pain.
Then, inflammation develops, which wlth low concentrations
may be limited to the signs of conjunctivitis, When large
doses of. lewisite enter into the pathological process; all
the eye uembranes are involved, and panophthalmga develops.,

With inVinemént of the eyes by lewisite in a vapor
form, the pathological signs are ustially limited %o cbngunc—
tivitis (lachrymation, photophobia, blepharospasm, ete,
Under thesc conditions, keratitis rarely develops.

Contact wlth a considerable quantity of lewisite in
droplet form leads to the development of conjunctivitis,
keratitis, iridocyclitis, and other tissues of the eye suffer
as well. The development of a severe toxic process compli-
cated by infection can lead to ccmplete loss of vision,

Lewisite Involvement of the Gastro-Intestinal Trackt.
Lewisice can penetrate into the stomach in contaminated
water, food products, or by weans of the swallowing of saliva
and phlegm containing the CWA. Here, the signs of gastritis
usually develop promptly. Afterwards, enterocolitis is added.
The intensity of the gevelopment of the pathological signs
will depend on the quantity of lewisite entering the stomach,

Intoxlcation with large doses of lewisite is accompanied
not only by changes on the part of the gastro-intestinal
tract bub also by the development of general-toxic signs
{disorder of circulation, hemoconcentration, disturbance of
metabolic processes),

Mechanism of Action of Lewisite. Regardless of how
lewisite enters the organism, it is absorbed rapidly into
the general circulation and spreads throughout the organs
and tissues, On coming into contact with the tissue fluids,
lewrsite undergoes hydrolysis with the formation of hydro-
chloric acid and chlorvinylarsinoxide (CLCH-CHAsO), which is
a very toxic substance, The toxic properties of lewisite and
of its conversion products (arsinoxide) are produced by the
effect of the trivalent arsenic in their structure.

oved for Release

According to modern concepts, the basis of the toxic
effect of arsenic is its blocking effect on the sulihydryl
groups (SH) of a number of enzymes which carry out the most
important physiological functions of the organisu,

There are reports that arsenic compounds act selectively
on the sulfhydryl groups of the protein component of the
pyruvate-oxidase system which carries out the oxidation of
pyruvic acid in the blood and tissues of animals, The latter
leags to deep-seated disorders of carbohydrate metabollsm as
a whole, :

The reaction of trivalent arsenic with the thiol groups
of enzymes can occur in the following direction:

HS S.

R-As=0 + Ry -—~=——> R-As{ 'R, + H,0
(arsenic- HS~ s’
containing (protein) (protein-~

CWA) arsenic

complex)

Such a concept of the mechanisw of action of arsenic-
containing compounds was the Lheuretical basis for the search
for active antidote-therapeutic agents containing sulfhydryl
groups, the therapeutlc effect of which was based on coupeti-
tive rolations with the toxin, The dithiols (BAL, unithiol),
compounds containing active sulfhydryl groups proved to be
such substances,

Prophylaxis, First Aid and Treatment of Lewisite Intoxica-
tions. FEwergency therapy and also measures ot cheaicul
protéction used for chlorvinyldichlorarsine (lewisite) into-
xication are similar to those which are recommended for mus-
tard zas and niltrogen mustard.

After lewisite falls on the skin, the skln should be
treated with a solution of the gas casualty first aid kit.
Tincture of iodine (five percent solution) and a number >f
oxidizing agents (potassium permanganate), hydrogen peroxide
and others others) also possess gas-deconlaminating proper-
ties, Urea peroxide (hydroperite) is one of the agents which
detoxify lewisite, Usually, a 40 percent agueous solution
of this preparation is used; the skin is treated with it no
less than five minutes.

Timely treatment (five to 15 minutes affer the contact
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vith 1ewisite) with the substances named can completely pre-
vent the absorption of the CVWA,

Particularly prompt intervention is required for the en-
trance of lewisite into the respiratory organs, mucosa of
the eye, etc. In such cases, the CWA should be removed as
quickly as possible by irrigation of the eye or upper res-
piratory passages with aqueous solutions of soda and boric
acid (two percent), potazssium permanganate (0.05 percent)j
chloramine (0.5 percent) or simply with waber.

{i

penetration of lewisibte into the digestive tract requires
the use of adsorbents, emetics, irrigation and also antidoti
arsenici in a‘dose of one tablespoon repeatedly every 10-20
minutes,

Subsequent therapy of the involved skin, eyes, respiratory
organs and gastro-intestinal tract is very little different
from the therapeutic measures used for mustard gas intoxica-
tions.

In combatting the general-toxic signs resulting from lewi-
site intoxication, the antidotes of arsenic and of heavy
metals may be recommended--preparatlions contalning active
sulfhydryl groups. The detoxification of arsenic and the
most rapid climination of it from the body are achieved by
these substances,

The antidotes used do not exclude the use of other meas-
ures of pathogenetic and symptomatic therapy. Among them
are sunstaaces which stimulate the function of the cardio-
vascular system {(mesaton [meta-oxyphenyl methylaminoethanol
hydrochloride: sympathominetic], ephedrin, adrenaline with
blucose, corasol2, etc.). In the event of developing hemo-
concentrations, bleeding with the administration of a hyper-
tonic svlutilon of glucose is recommended. Magnesium prepa-
rations exert a favorable effect on the central nervous sys-
tem,

The creation of good hygienic conditions, rest, appropri-
ate diet and the administration of oxyger also contribute to
recovery. !

ASPHYXIANT CWA

Asphyxiant CWA (phosgene, diphosgene, chlorine, chlorpic-

rin, nitrous oxide and cthers)} are characterized by the cap-
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acity of producing patnological changes in the respiratery
organs, as a result of which toxic pulmonary edema may de-
velop., Certain of these substances (chlorine, chlorpicrin
and others) produce considerable irritative phenomena on
direct contact with the wucosa of the upper respiratory pas-
sages and of the eye. Chlorine and chlorpicrin lead to the
development of a pronounced toxic process quite rapidly
after contact with them;. phosgene and diphosgene do not pro-
duce the whole complex of pathological signs characteristic
of asphyxiant CWA immediately but rather have a definite la-
tent period of action; Phosgene and diphosgene are of the
greatest toxicological interest.

. -
Phosgene and Diphosgene. Physico-Chemical Properties and
Toxicity

Phosgene (carbon chloruxide, carbonyl chlorade--COCl,) is
a colorless, volatile liquid.. Its -specific gravity is % i
its boiling point 1is 8,2°. With ircrease in the temperature,
phosgene is converted into a gaseous substance which is more
thap 3.5 times as heavy as air, Phosgene possesses an odor
of rotten hay or of moldy leaves. 1%, dissolves slightly in
water, but gradually hydrolyses on contact with 1t, as a re-
sult of which hydrogen chloride and carbon dioxide are jiven
off. Phosgene dissolves readily in certain organic solvents,
reaces actively with alkalis, thereby losing its ‘toxicity.

Diphospene (trichlormethyl ether of chlorocarbonic acid)——
ocCl

CO( in chemically pure form is a colorless liquid. Its
Cl
specific gravity ls 1,05. Diphosgene boils at a temperature
«f 1289, and its tewperature of fusion is —570.‘ In compar-
ison with phosgene diphosgene is a more persistent substance,
and its vapors are almost seven times heavier than air. On
reacting with water disphcsgene undergoes hydrolysis, but the
reaction proceeds wmoure sluggishly than with phosgene., Diphos-
gene is readily soluble 1n certain organic solvents, and like
phosgene 1t reacts actively with bases and thercby loses 1ts
toxic properties,

Phosgzene and diphosgene are very toxic substances. Inhal-
ation of air containing 0.2-0.3 milligrams per liter of phos-
gene or diphosgene for a period of half an hour and in cer-
tain cases even for 15-20 minutes can produce a severe toxic
process with a fatal outcome, The intensity of the involve-
ment is, determined not only by the concentration =f CWA and
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by the exposure time but also by the condition of the body,
Mild, moderate and severe clinical forms of intoxication are
distinguished, :

Clinical Picture of Intoxication, The effect of slight
concentrations of phosgene and diphosgene can be unnoticed
or can be detected in the form of slight and very transitory
51%25 gf irritation (dyspnea, mild lachrymation, slight sali-
vation).

After the effect of higher concentrations the symptoms
indicated appear in much more. marked form; in addition, the
development of malaise, general weakness, the occurrence of
pain in the chest, sometimes headache, nausea, irritation
of the mucous membrane of the eye are possible, Taking the
patients out of the contaminated area leads to the dlsappear-
ance of the signs of intoxication, For a certain time the
patients usually do not offer any complaints--the latent
perlod of action of the CVWA occurs, However, the apparent
state of well-being is only relative, because changes de-
velop in the organism which are dilagnosed with difficulty.

On objective examinatlion a certain increase in frequency of
respiration and slowing of the pulse is observed. Many au-
thors ascribe important diagnostic significance to this symp~
tom, In a number of patients a slight reduction in artezial
pressure, in temperature, and a hemodilution are noted. The
duration of the latent period equals approximately four to
feven hours; however, it can be much shorter, or, conversely,
longer.

At the end of the latent period of the CWA suddenly, as
though right during a state of complete. well-being, the con-
dition of these intoxlcated by phosgene (diphosgene) deteri-
orates considerably; the respiration increéases in frequency,
becomes superficial, the dyspnea becomes progressively more
intense, and cyanosis of the lips, nose and ears appears;
marked general weakness, cough, at first dry and then with
the expectoration of a frothy fiuid (pulmonary edema) develop.
With the development of the toxic pulmonary edema the guan-
tity of sputum in individual patients reaches two liters a
day. On examination of the lungs, zonsiderable changes are
found. On percussion, the lower borders of the lungs are
found in a lower position with a considerable impairment of
mobility, and a pronounced amphoric or tympanitic sound is
noted which attests to the occurrence of emphysema and atel-
ectasis of the lungs. On auscultation, a considerable number
of moist rales of the most diverse calibers are noted, The
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heart .sounds are muffled; however, there are no.data as yet
indicating the considerable disturbance of function of the
cardio-vascular system. On the part of the blood there is
noted a. neutrophilic' leucocytosis with a simultaneous lympho-
penia-and eosinopenia, :In consequence of the hemoconcentra-
tion the red blood coupt reaches seven to eight million,
and the hemoglobin content, 100 percent or more, At the same
time, -the viscocity and coagulabllity of the blood are in-
creased, In certain patients a- state of depression, distur-
bance of consciousness, signs of enteritis, oliguria, etc.
are observed,

The picture of phosgene (or diphosgene) intoxication pre-
sented above is characteristic of the cyanotic form of anox-
emia, that is, of the condition in which severe-dyspnea,
cyanosis of- the mucous membranes and skin predominate, but
in which pronounced cardlo-vaséular disorders are absent,
This condition mdy change into an even more threatening one
(gray form of anoxémia) which is characterized not only by
marked dyspnea but also by 'a considerdble disorder of activ-
ity of the cardio-vascular system (drop in blood pressure,
thready, arrhythmic pulse, etc.)., The oxygen content drops
markedly both in’'the arterial and in the venous blood. Here,
the patients usually lose consciousness, and ‘the color of
the face and skin acquire an ocherous hue.- This form of
anoxemla 1s very dangerous and requires emergency measures,

The development of toxic pulmonary edema reaches a maximum
after approximately 15-20 hours, If the patient does not die
at the climax of the pulmonary edema with considerable signs
of anoxia and a disorder of the cardio-vascular activity,
then the process of-resolution (recovery stage) occurs begin-
ning with the third or fourth day, The pulmonary edema grad-
ually decreases, the imparied gas exchange returns to normal,
the cardiac activity improves as do also the functions of the
other organs. At the same time, in cértain patients an ag-
gravation of the process may occur as a result of the super-
imposition of infection (development of bronchopneumonia,
pleurisy and other complications). At later periods after
the occurrence of the intoxication remote sequelae are pos-
sible in the form of bronchiectasis, bronchial stenosis, dand
pulmonary fibrosis which can lead to a loss of the abillty
to work, ’ !

Certain Problems in the Pathogenesis of :-Intoxication by
Phosgene _and Diphosgene
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+ In the zeneral complex of pathological phenomena occur-
ring in phosgene or diphosgene intoxication chief importance
is aseribed to the development of toxic pulmonary edema with
all its sequelae (disturbance of gas exchange, hemoconcentra-
tion, cardio-vascular disorders, ete.). The mechanisms of
deveiopment of these phenomena have not been finally clari-
fied at the present time, The majority of research.workers
regard the toxic pulmonary edema as the result of a change
in the regulation of the water balance between the blood and
the tissues, of a disturbance in the permeebility of the pul-
monary capillaries as a result of which the liquid part of
the blood exudes and fills the pulmonary alveoli,

With the development of the toxic pulmonary edema the
normal gas-exchange condltions between the blood and the al-
veolar air are disturbed. With the filling of the alveoli
with edema filuid the diffusion of alveolar oxygen becomes
progressively more difficult, which leads to anoxemia. This
is expressed in a progressive reduction in the oxygen satura-
tion of the arterial. and venous blood, Thus, the oxygen con-
tent in the arterial blood can reach 10 volumes percent or
less compared with the normal of 17-20 volumes percent, while
in venous blood it can go down still further, Because of
this, the.arterio-venous difference 1is increased, Signs of
anoxemia can be increased in connection with the disorders
of the cardio~vascular system which occur, stasis phenomena,
etc.). With the progression of the process the content of
carbon dioxide in the blood can increase, while in the term-
inal period it can decrease notably (Fig. 85 [Page 220 of
Source]). ' . X

Fig. 86. Gas Content of Blood of Dog in Diphosgene Intoxi-
cation (according to A. I. Cherkes).

.. Certain Characteristics of the Effect of Chlorine and
Chlorplcrin, - The clinical picture which 1s observed from
the eggect of other asphyxiant CWA on the body, particularly
of chlorine and chlorpicrin, .to a great extent resembles the
picture of the intoxication produced by phosgene (diphosgene).
However, there-are also a number of distinguishing features.
TFirst of all, chlorine and chlorpicrin possess more pronoun-
ced irritant effects on the sensory nerve endings of the res-
piratory passages. In.addition, chlorpicrin produces a marked
1rr%§ation of the eyes and can lead to the ‘development of ker-
atitis, -

b2
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Chlorine and chlorpicrin intoxicatlon very rapidly lead
to the development of toXic pulmonary edema, but the intensity
of it is less than after phosgene or- diphosgene intoxication
(Fig. 87 [Page 221 of Source]). It should be emphasized that
the process here usually rocecds without any stage of false
well being (ldtent period). ‘Just as in the case of phosgene
and diphosgene intoxication, chlorine and chlorpicrin produce
acute anoxia and other ‘pathological signs characteristic of
the effect of this group of substances.

Fig. 87. Pulmonary Edema and Cardiac, Dilatation in a Dog,
- Exposed to the Effect of Chlorpicrin, (According
to N. A, Soshestvenskiy).

pathological Picture of Intoxication with Asphyxiant CWA.
The most characteristic pathological changes alter intoxica-
tion with asphyxiant CWA  are-observed in cases of death
occurring during the -course of the first two days. These
changes are localized chiefly to the respiratory tract; in
cases of phosgene.(or'diphosgene) intoxication they are
chiefly in the lower -sections of the respiratory tract
(pulmonary edema -- Fig. 88 [Page 222 of Source)). Here,
the. lungs are usually three to five times larger than their
normal volume, Their surfaces are mottled as a result of
the presence of edema, atelectasis, emphysema and hemorrhages.
On section, a large guantity of blocdy-foamy fluid exudes from
the parenchyma. No other changea are found in the upper and
middle sections of the respiratory tract aside from hyperemia
of the mucosa and solitary punctate hemorrhages.,

Fig. 88, Toxic Pulmonary Edema in Diphosgene Intoxication.
(Azcording to M, I. Nemenov).

Significant inflammatory as well as necrotic changes in
the trachea and bronchi are characteristic of chlorine and
chlorpicrin, 1In cases of rapid death from chlorine intoxica-
tion, no- pulmonary edema is found,- but signs are observed
which indicate a chemical burn of fthe lungs. The mucosa of
the respiratory tract is usually necrotic, and the lung tis-
sue is dry and friable.

In intoxication by asphyxiant CWA changes are observed in
the heart (dilatation, particularly on the right), in the
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cardiac muscle (solitary hemorrnages), in the iver, kidney
and spleen (congestion)., On dissecting the sxull, edema of -
the meninges is noted and a marked congestion of the cerebral
vessels and possible hemorrhages,

On autopsy of cadavers of Eersons who died in the later
periods of intoxication (10-1 days), pneumonia, pleurlsy
and other complications are found in the lungs.

Prophylaxis, First Aid and Treatment of Those Affected by
Asphyxiant CWA, An important prophylactic measure which can
prevent the entrance of GWA into the body is the use of a gas
mask or refuge in a shelter, The rendering of first aid in
cases involved by as»hyxiant CWA amounts tQ the following:
the patient should be removed (on a litter!) from the con-
tauinated area, after first putting a gas mask on him; the
patient should be glyen complete rest, because even 8light
physical strain contributes to.an insrcase in the consumption
of oxygen, a deficlt of which already exists in the body in
the initial stage of intoxication, Those intoxicated should
be kept warm with hot water bottles, covered warmly, and
given a hot drink at the first opportunity, The CWA can
settle on the patient's clothing; therefore, it should be
changed as quickly as possible, Rinsing with soda solution
is rgcommended for reducing the signs of irritation of the
respiratory passages and the ocular mucosa; in case ‘of pro-
nounced signs of irritation of the eyes, novocaine with
adrenalin and other sedatives are indlcated. The administra-
tion of oxygen by means of various apparatus -- oxygen inhaler
(Fig. 89 [Page 223 of Source]) and others -- is indicated even
in early periods of intoxication,

Fig. 89. Oxygen Inhaler (KN-3): 1--tank with compressed
oxygen; 2--shut-off valve; 3--reducing valve con-
nected to tank by means of a stem with a slip~over
mut (4); 5--finimeter [?]; 6--injector screwed into
the body of the reducer; 7--regulating disc; 8--
breathing bag; 9--cross pilece connected with the
injector of the reducer by means of a rubber tube
(10); 1l--two corrugated hoses connected to the
limbs (12) of the cross piece; 13--two masks
connected with the free ends of the hoses,

After_first.aid is given, the patients should be sent to
the hospital for further treatment, :
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_Medical practice has at its-disposal a numbher of measures
for pathogenetic’therapy wnich are effective, to & certain
degree, im. combatting toxic pulmonary edema, circulatory.dis~
turbances and other pathological changes.@eveloping in cases
of asphyxiant CWA involvement, The patient should be given
maximum rest, he should be Kkept warm and supplied with oxy-
gen in order to combat the developing anoxia. Usually, in-
halagions of pure dxygen or air oxygen wixtures (40 to GO
percent)‘are used) : and in:cases of pronounced signs of the
gray form of - anoxia the oxygen should be given with five to
seven percent carbon dloxide (carbogen . . ‘Phe duration of
the use of oxygen depefids on the condition of the patient,
Properly organized oxygen therapy contributes to the restor-
ation of respiretion to normal and to &n improvement in car-
diac activity, and a1s0.eliminates a number of disturbances
caused by the CWA asphyxiant effect.

In parallel with the measures directed at the elimination
of signs of anoxia agents are used for preventing and combat-
ting developing toxic edema of the lungs. Ten percent cal-
cium chloride and 10 percent calcium gluconate solution are
such agents. Intravenous injections of these solutions dur-
ing- the pre-edema period contribute to a condensation of the
tissue colloids and reduce the permeabilicy of the pulmonary
vessels.

Among the weasures directed at preventing and combatting
toxic pulmonary edema mention may be made of bleeding with
the subsequent administration of a hypertonic solution of
glucose (25 percent, 50-100 cubic centimeters). In the inl-
tial stage of the ntoxication the bleeding (up to 500 cubic
centimeters depending on the condition) may readily be per-
formed by means of venipuncture, With the development of
pulmonary edema the removal of blood is usually accomplished
by means of venesection, During the bleedinp process the
condition of the cardio-vascular system should be watched,
and where needed one cubic centimeter of 20 percent camphor
solution, caffeine Or one cubic. centimeter of 10 percent
corasole solution should be injected subcutaneously., With
considerable deterioration in the function-of the heart ac-
tive agents are prescribed which tonicize the cardiac activ-
ity. . Bleeding performed in time usually gives a good thera-
peutic effect, because 1t..contributes to bringing tissue
f£1uid back into .the circulation in conseguence of which the
quantity of cireulating blood 1s increased, and its viscocity
is reduced, Also, toxic products formed in the body are el-
iminated in the blood which is removed. Bleeding can not be
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used in aill the periocds of .development of intoxication, Thus,
in the stage of gray anoxemia, when, in addition %o the toxic
pulmonary edema,. there are pronounced signs of cardio-vascu-
1ar insufficiency (zhock),:bleeding cannot be performed. In
such cases the intravenous administration of strophanthin °
needs to be used in addition to the cardiac agents mentioned
above. ’ .

Glucose, which, by increasing the osmotic -pressure of the
blood, contributes £o. the return of fluld from the tissues
to the blood stréam,. occupies a special place in the treat-
ment of those affected by asphyxiant CWA, Glucose also im-
proves*metabolism, increases the blood pressure-and diuresis.

In the: event of the development of complications (broncho-
pneumonia, pleurisy), the use of antibiotics, sulfonamides,
mustard plasters, and cardiac agents is recommended, During
the- period of resolution of the process, expectorant - agents
dre prescribed. Preatment of other complications of the
lungs as vell as of. the pathological signs of the nervous
system and gastrointestinal tract is carried out according
to the general rules of therapy. Properly organized hygienic
conditions, general routine and diet are of importance in
the success of treatment.

ggosmenoxime. In looking for new CHWA, foreign military
speciallsts have directed their attention to the oximes,
which possess a certain toxic effect on the body. The ad-
dition of one of the halides (chlorine) to the oximes in-
creases their toxic properties considerably.

Phosgenoxime (Clp=C=N=0H) is a white crystalline compound
with quite an unpleasant, irritating odor; its boiling point
is 129°, It dissolves in water without any particularly dif-
ficulty.

Phosgenoxime possesses a many-sided effect, uniting cer-
tain qualities of the asphyxiants, vesicants and general-
toxic CWA; however, its .toxic effect on the body is less pro-
nounced than the effect of the CHWA previously described.

- Clinical Picture of Phosgenoxime Intoxication. Phosgenox-
ime exerts a toxic effect in the droplet and vapor states,
After entering the body through the skin and mucosae, phos-
genoxime produces a number of pathologlcal changes in various
organs and systems,
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Direct contact of phosgenoxime drops with the skin leads
to the development of an erythematous and sometimes also to
a bullous form of dermatitis. The development, of superficlal
necrosis is possible, The regeneration of the affected tis-
sues proceeds sluggishly. Phosgenoxime does not possess any
latent period of action: direct contact of it with the skin
produces first pain and then itching, The development of a
superficial necrosis is possible,

The effect of phosgenoxime in the vapor state does not
usually lead to any significant skin changes. Even after a
prolonged exposure the process, as a rule, is of a superfi-
cial nature; less often, a more deep-sedted inflammation de-
velops, In such cases, healing proceeds much more actively
than after involvement with the liquid form of phosgenoxime.
At the same time, the inhalation of phosgenoxime vapors
markedly irritates the mucosa and can lead to the develop-
wment of inflammatory signs not only in the upper parts of
the respiratory passages but also in the lower parts, Not
uncommonly, toxic pulmonary edewa can develop. The eye is
very sensitive to phosgenoxime. -

The penetration of phosgenoxime into the gastro-intesbinal
tract is possible, In such cases gastroenteritis develops.
In the very severe forms of involvement an ulcerative-necro-
tic process occurs.

Phosgenoxime 1s readily and rapidly absorbed into the
hody from the surface of the skin and mucosae and leads to
the development of general-toxic signs: involvement of the
nepvous and cardio-vascular systems, kidneys and other organs.

ggoghylaxis, First Aid and Treatment. pProphylaxis of phos-
genoxime intoxications consists of the use of a gas mask and
other known measures of protection.

Contact of phosgenoxime with the mucosa of the eye, res-
piratory organs or entrance into the gastro-intestinal tract,
just as in the case of the other CWA, requlres prompt inte-
Vention (see mustard gas).

In the case of developing pulmonary edema, bleeding is in-
dicated with the subsequent administration of hypertonic
glucose solution (25-40 percent, 50-100 ‘cubic centimeters),
rest, oxygen, actlve cardiac agents and other measures suc-
cessfully used for intoxication by asphyxiant CVA.
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In the event of contact of phosgenoxime in the form of
drops with the skin the prompt treatment of the skin surface
is recessary, For this purpose, ehloramine and the contents
of the gas casualty first -ald kit may be used. Ammonta (10
percent solution) is an active gas-decontaminating dgent.
When the treatment is not timely and not sufficiently accu-
rate skin involvements may develop which should be given
sreatment like that used for intoxication by other persistent
CWA. Various symptomatic agents are used for combatting the
signs of general intoxication,

TRATTANT CWA

The toxic effect of the irritant CWA consists principally
of their influence on the sensory nerve endings of the ocular
and respiratory tract mucosae, After being absorbed into
the body, the drritants are capable of producing .signs of
general intoxication under certain conditions.

Usually, the irritant CWA in low concentrations which are,
nevertheless, adequate to put an enemy out of commission,
do not lead to any considerable changes in the body, and the
process is llmited to a reflex effect without pronounced
organic disturbances. Nevertheless, the chemical compounds
belonging in this group have not lost thelr significance as
CWA in view of thelr capacity of rendering a considerable
number of personnel unfit for duty. Most often, the irri-
tant CWA are used in smoke or fog states.

Irritant CWA are customarily divided into two groups:
chemical compounds which affect the nerve endings of %the
oscular--lachrymators--and substances which affect the nerve
endings of the upper respiratory mucosa--the irritant arsines
(sternutetors).

Lacrimators

Among the CWA with a lacrimatory effect are chloraceto-

pherone, brombenzylcyanide, bromacetone, chloracetone, benzyl
bromide and benzyl chloride, etc. In their chemical struc-
ture they belong to the groups of the halide-substituted ali-
phatic hydrocarbons and of the halide-substituted aromatic
hydrocarbons, The compounds named are solid or liquid.
Their slight solubility in organic solvents and poor solu-
bility in water are common to them, Brombenzylcyanide and
ihloricetophenone chiefly are of considerable practical in-
erest.
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RBoth substances lead to irpitative signs in negligible
concentrations (0.003 milligrams per liter).

Brombenzyleyanide (CgH cHBrCN) in the pure form is a .
coloriess crystalline sub tance. It has a special almond
odor, 1Its specific gravity is 1.52. Brombenzylcyanide 1is
a stable compound which can maintain its capacity of produc-
ing an irritating effect for many days. .

(CeH5COCHACY) in 168 purified form is

d which posseBses the odor of violets,
Its boiling point is higher than that of brombenzylcyanide
and is equal to 2450,  Just as the other representatives of
the group of lacrimators, brombenzylcyanide and chloraceto-
phenone specifically dissolve poorly in water, and slightly
in wany organic solvents,.

Clinical Picture of Intoxication. The lacrimators do nat
have any latent period, After entering the eye they lead to
considerable signs of irritation of the nerve endings (Fig.
90) located in the conjunctival and corneal membranes, which
is expressed in marked pain and tearing, blepharospasm and
other signs. When the effect of the lacrimators 1is brief and
in low concentrations the pathological signs disappear alter
removal of the patients from the area of contamination; in
the case of the more severe intoxications the signs of con-
Junctivitis may persist for several days, after which they
gradually become quiescent. In particularly serious cases
considerable changes are observed in the other ocular mem-
branes also--the development of keratitis, ete,, whlch can
iead te a reduction in vision and invalidism of those affec-
ted. 1In the presence of high concentrations of the CWA in
the air a number of pathological changes of the resplratory
organs, skin and nervous system are added to the eye involve-
ments, In individual cases, the development of pulmonary
cdema can be observed.

Fig. 90. Diagram of VWinking Reflexes of 1ids and of Lacrim-
ation in Invoivement by Lacrimators (according to
Eder and Easton):

- - - -sensory pathways;
motor pathways.

Pirst Aid and Treatment of Those Affected. Patieﬁts who

49




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9

have, been exposed to the effect of lacrimators should be rec-
moved rapidly from the contaminated area, after first put?ﬁmg
a gas mask on them, Emergency care consists of the immediate
repeated treatment of the eyes with two percent aqueous soda
solution, boric acld or pure water.

In order to reduce the unpleasant subjective sensations
(photophobia, lacrimation, pain) the patients should use.
protective glasses and also should use various symptomatic
agents: drops of atropine (one pereent solution), dionine,
dicaine (one ‘percent solution) and others, - In-cases -where
there is a superimposed infection antibiotics, -albucid [su}—
facetamide], and systematic treatment of the gyes'with anti-
septic solutions are recommended, Further’ tréatment is given
by the oculist, . .

Irritant CWA {Sternutators)

This group of CWA includes a number of chemical compounds
which contain chiefly trivalent arsenic., Depending on the
chemical structure, the CWA of this group usually are di-
vided into arsine derivatives of the aromatic series (diphenyl-
chlorarsine, diphenylcyanarsine, phenarsazinehydrochloride)
and of the aliphatic series {ethyldichlorarsine, methyldich-
lorarsine).

After falling on the mucosa of the upper respiratory tract
in the form of vapors or smoke, the compounds mentioned pro-
duce a series of reflex changes (pain in the chest, cough,
obstinate sneezing, etc.)., In addition, these CWA, like
other arsenic-containing substances, are capable of exerting
a general absorptive effect., The arsines of the aromatic
series possess the greatest irritant effects.

Diphen lchlorarsine--(CGH5)2A501 consists of white cry-
stals; its specific gravity is 1.4; its boiling point is
over 320°, Like the other CWA of irritant effect it dissolves
to an insignificant extent in water; on reacting with it,
it gradually undergoes hydrolysis, Diphenylchlorarsine is
soluble in many organic solvents,

Dighenylcxanarsine~—(CGH5)ASCN——a crystalline compound
posSessing an almond odor. ~“Its specific gravity is 1.45;
1ts boiling point, 340°, The solubility of diphenylcyanar-
sine in water is negligible, It undergoes hydrolysis very
slowly. The reaction of diphenylcyanarsine with active oxi-
dizing agents leads to a considerable reduction in its toxic

50

Declassified in Part

properties.

Phenarsazinehydrochloride--NH(C Hh) AsCl--adamsite, con-
s1s%5 of yellow crystals; its speclfic gravity is 1.65; its
boiling point is over 400°, In water it is practically in-
soluble, and dissolves poorly even in organic selvents, In
its effect on the living .organism it . resembles diphenyl-
chlorarsine but -possesses a more pronounced.irritant effect.

Clinical Pictube of Intoxication-~The intensity of bhe’ de-
velopment of the toxic:proccss from the effect of irritaht
arsines on the body; like that of the other CWA, depénds on
the concentration of the substahce, the time of its action
and the condition of the body. Arsines, after coming into
contact with the respiratory organs in the form of a smoke
or fog, very rapidly lead to oppressive signs of irritation.
This is expressed in raspiness in the -throat, sneezing, the
excretion of mucus from the nose, dry cough, headache and
also in painful sensations in the retrosternal area, in the
Jaws and teeth, Therefore, both secretory and motor reflexes
occur, These signs may be intensified even a certain time
(half-hour) after removal of the patients from the contamin-
ated atmosphere, Reflex respiratory changes in the form of
slowing of respiration as well as disturbances of the cardio-
vascular system (Fig, 91 [Page 229 of Source]) are observed
from the irritation of nerve endings of the upper respiratory
tract and, particularly, of the trigeminal nerve, Afterwards,
All the signs wentioned decrease, without leaving any after-
effects. In the severe forms of intoxication the signs of
stimulation are more pronounced, and the process may also ex-
tend to the lower sections of the respiratory tract, leading
t0 severe complications up to the development of pulmonary
edema., Also, changes are observed in the central nervous
system which are expressed in disorders of the psyche and of
consciousness, in a disturbance of coordination of movement,
development of anesthesia and others. The manifestations of
intoxication enumerated above are of a reversible character
in the majority of cases, It should be kept in mind that the
arsines possess the capacity of exerting a toxic effect not
only after coming into contact with the respiratory organs
but also -through their effect on the skin, eye and gastro-
intestinal tract. However, most often the pathological signs
of the organs mentioned are limited to hyperemia, edema and
skin -itching, lacrimation as well as dyspeptic symptoms,

Fig, 91: Sensory-Motor Reflexes Af'ter Entrance of CWA into
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Respiratory Pascages (according to Eder and Easton):

- - - -gsensory pathways;
_motor pathways

Pirst Aid and Treatment of Patients. In the case of in-
toxication by sternutators rirst aid amounts primarily to
an evacuation of the patient from the contaminated area, For
the purpose of redueing the symptoms of irritation of the up-
per sections of the respiratory tract repeated gargling with
soda or water solutions is required. With thig aim in view,
the inhalation 6f the Bnti-smoke mixture of thé:following
composition is recommended: ' -

* Rx Chloreformii 5
Spiritvi vini rectificati aa 40,0
Aetheris aethylici 20.0
Liq. Ammoniii caustici gtt V

The anti-smoke mixture should be inhaled fop two tg four
minutes; if needed the inhalation of it may be repeated.

in halations of menthol, eucalyptus, etc. are not uncom-
monly used for pronounced signs of irritation. Irritation
of the respiratory tract is often accompanied by quite severe
headaches, unpleasant sensations in the chest, etc, These
signs can be eliminated by analgesic agents--pyramidon, anti-
pyrine, phenacetin and analgine [1-phenyl-2,3-dimethyl-5-
pyrazolone-l4-methylaminoethylene sodium sulfate]., Pathologi-
cal signs produced by the absorptive effect of the CWA re-
quire special treatment, which is not much different from the
zherapy of intoxications with the arsenicals of the lewisite
ype.

TECHNICAL FLUIDS

Among the technical fluids are chemical compounds {methyl-
alcohol, ethylene glycol, petraethyl lead and others), which
are used very extensively both in war and peace time in var-
ious branches of industry and for various purposes, The
technical fluids which are utilized in the capacity of agents
possessing the capacity of lowering the temperature of the
rregzing of refrigerant mixtures in airplane radiators, tank
radiators, etc,, deserves special attention as does also the
application of some of them as antiknock compounds, In view
of the fact that alcohol is included in the composition of a
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.number of technical fluids {antifreczes and others), people

have tried to use them instead of alcohol for drinking. As

a result.of this a more or less pronounced intoxication may

develop which frequently bterminates in a fatal outcome or in
invalidism of the patient. -

Methylalcohol (Alcohol methylicus)--CHsOH (wood alecohol,
methanol, carpinol). In pure.form is.a t?ansparenb colorless
slightly volatile liquad with the specific odor of alcohol,
Unpurified methylaleohol 1s distinguished by an unpleasant
odor, which is produged by its content of by-products, Mgthyl—
aleohol is inflammable and burns., Its boiling point is +64.,7°;
7% solidifses at a temperature of -97.8°%. Methylalconhol can
be mixed readily with water, ethylalcohol, acetone angd other
organic solvents, It serves as a golvent for oils resins,
rubber and dyes,

Methylalcohol has attained extensive application in various
branches of indestry. It is utilized as a solvent in the pro-
duction of lacs, organic dyes, gum mastic, drying oils and
is often used also. to keep water frow freezing in the radi-
ators of internal combustion motors, because it is included
in a nvaber of antifreezes, Pure wethylalcohol 1s of no less
imp.rtance in the preparation of certain chemical-pharmaceviti-
cal preparations.

Tae toxicity >f wethylalcchol extends over a bruad range
and to a cunsiderable degree depends on the i1ndividual sensi-
givety of the body. In certain peuple the consimption of
even several williliters (less than 10 wl,) of netnylalconol
can lead to Gevelonment of intoxication. The minimum quauntity
of wethylalcohol which can produce death of a person is ¢t n-
sidered to be 1u0 milliliters. However, the use of an even
zreater portiun of methylalcohol (400 to 500 ml,) in indivi-
dual cases can be tolerated without serious toxic signs.

Methylalcohol can enter the body through the various routes:
through the gastro-intestinal tract, respiratory organs and
skin., Most frequently methylalcohol intoxications are obser-
ved when 1t is used in the capacity of an alcoholic beverage.

Clinical Picture of Acute Intoxication. Very shortly af-
ter the consumption of even a small portion of the poison
nausea and vomiting can appear as’well as signs characteris-
tic of alcoholic intoxXication. 1In the majority of cases the
clinical signs of intoxication are found after a certain per-
iod of time (period of the latent effect; on the average, 10-
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16 hours). During the period of the latent effect of methyl-
alcohol the patient feels relatively good, but on objective
examination a dilatation of the pupils, increase in fregquency
of the heart, etc,, are noted. At the end of the latent per-
iod the patients' complaint usually amount to headache, diz-
ziness, (jeneral weakness, sleepyness, nausea, vomiting, etc.
Changes referable to the eye are particularly pharacteristic
of methylalcohol intoxication, 1In mild cases of intoxication
the eye involvement amounts to the sensation that everything
around is seen through a fog or screen. Objectively only a
certain dilatation of the pupils is found, The mild form

of 1intoxication with methylalechol usually ends favorably.

In the more serious cases of intoxication the same clini-
cal £igns are seen but manifested tc a greater degree, Eye
changes are particularly significant. Therefore, certain
authors call this form of intoxication ophthalmic, Patho-
logical signs of the eyes develop either gradually or in a
stormy fashion; however, in voth cases a marked decrease in
yisual acuity or a complete loss of it is observed as a re-
sult of atropny of the optic nerve (Figs. 92, 93 [Page 233
of Eourcel).

Fiz., 92. Inflammation of the Optic Nerve in Methylalcohol
Intoxication,

Atropny of the Optic Nerve in Methylalconol Intoxi-
cation,

In cases of severe intoxication with methylalcohol the in-
itial clinical signs are similar to those described above,
Then, sigzns of visual disturbance as well as data indicating
the involvement of various organs and systems in the toxic
process are superimposed, This pertains primarily to the in-
volvement of the central nervous system, which is manifested
as excitation and subsequent depression. Most often, the in-
toxication is accompanied by sleepyness, an uncenselous stat e,
a disorder of the respiratory function and of that of the
cardio-vascular system, Gastro-intestinal symptows are also
possible (diarrhea or éonstipation, distention and unpleasant
sensations in the abdomen); renal signs are also possible
Ealbumen, erythrocytes, hyaline casts), as are also blood signs

neutrophilia, 1ymphopenia). In a prognostic sense the first
three days are the most threatening. In subsequent days the
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number of fatal results decrease consideradbly.

Pathological Changes. On external examination a pink cdlor
of tThe cadaveric spot and dilatation of the pupils are noted;
at autopsy, congestion and edema of the meninges and brain
matter as well as solitary hemorrhages in the pons, wedulla,
and other parts are foted in the central nervous system, At
the same time there can be degenerative changes in various
parts of the braini Congestion and small punctate hemorrhages
are oobserved in the lungs, heart, stomack and other organs.

Tn all cases pathologlcal changes are found in the eye: edema
of the vascular layer of the retina, degenerative changes in
the neural fioers of the optic nerve, hemorrhages, ete.

‘Mechanism of Action, Regardless of the routes of entrance
of methylalcohol into the body, it is slowly oxidized, and
forms toxic products (formaldehyde and formic acid) which are
also considered to have decisive importance in the develop-~
ment of the pathology. It is believed that the toxic effect
of formic acid is brought about by its very pronounced reduc-
ing properties, as a result of which the normal course of oxi-
dative-reductive processes in the body are disturbed. It has
also been established that under the influence of formaldehyde
the course of enzymatic processes is disturved, as a result
of which Tormic acid cannot be oxidized to its end products
(1. I. Kazas). Considering that methylalcohol circulates -in
the body for a certain time in a practically unchanged or wm-
changed condition while its toxic effect is obvious, certain
authors have attempted to explain the mechanism of action of
methylalcohol by the effect of 1ts entire wolecule.

The works of V, M, Rozhkov and A, T. Suprunov, which have
expanded the existing concepts of the mechanism of action of
methylalcohol, deserves special attention, They have shown
that under conditions of oxidation of methylalcohol there
is a disturbance in the metabolism of those vitamins which
play an important part in the course of the toxldative pro-
cesses (development of anoxia). Acidotic changes and a dis-
turbance in the course of the oxidative processes in a di-
rection of a decreass in their intensity are also found
(Rozhkov) .

Prophylaxis, First Aid and Treatment of the Intoxication.
An essential condition for preventing the development of in-
toxication is the strict observance of rules and instructions
concerning the keeping and the utilization of methylalcohol,
The elimination of methylalcohol from a number of industries
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and the replacement of it by other,~1ess toxic compounds also
is of important prophylactic significance.

i dering first ald is
of the important measuras 1in ren . B
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i use i res for preventing
??gezzazho?riiquid in the refrigeration syst?onf internal
combustion motors. In their chemical composition gntifgeegis
are different, They are usually mixtures of ethyllgihg {i_
with glycerine or without it, or of methylalcohollwh gly
cerine., Because of its properties ethyline glyco as an
advantage over antifreezes of other compositions.

- is a colorless, somewhat
Ethyline Glycol {CHpOH-CH OH)
viscous liquid withoutzany odor but which possesses a sweet
taste, 1t dissolves readily in water, glygerine, a}cohol, o
put poorly in ether, benzol and fats; specific grav1ty—-}113
(at 0°); temperature of fusion, ~15,6°, It undergoes oXi-
dation readily.
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Acute intoxication is possible as a result of the inges-
tion of ethyline glycole; inhilation of its vapors usually
present no danger.. The majority of authors (S. Ya, Arbuzov,
A, 'P. Astakhov and ‘others) believe that 100-200 milliliters
of ethyline. glycol is the dose which can produce fatal in-
toxication. However, the development of serious intoxlcalion
is also posgible after the ingestion of smaller quantities
of ethyline glycol. . . :

Clinical Picture of Intoxication. A briéf euphoria is -
served immediately after the ingestion of ethyline glycol.
in the majority of cases. the initial symptoms of intoxication
develop after a certain asymptomatic period {2 to 13 or more
hours) during the course of which the patients sometimes con-
tinue to engage in their usual, occupations. Afterwards, de~-
pending on the degree of intoxication, the intoxicatlon can
be limited to an anesthetic effect of the toxic substance or
else signs develop which attest to the involvement of the

central nervous system, kidneys and other organs in the toxic
process,

In mild cases of intoxication headache, dizziness, general
weakness, nausea, repeated vomiting, as well as an exclted
state .are observed, This form of intoxication usually ends
in complete recovery of the patient.

In the more serious cases of intoxication a symptom-complex
develops which is characteristic of central nervous system
intoxication, Therefore, certain authors call this state of
intoxication the stage cerebral signs, It is characterized
oy considerable headache, dizziness, sleepyness or excitation,
by a decrease in auditory perception, dilatation of the pu-
pils and a sluggish reaction of them to light, and shakiness
of the gait., In favorable cases the signs noted pass in the
course of several days without leaving any after effects,

In the severe forms of intoxication a more pronounced dis-
order of the nervous system is added to the signs described
above, The memory suffers, poor orientation to the environ-
ment is noted, and from time to time consciousness is clouded.
A considerable excitation or depression is observed.

In extremely severe intoxication the patients are uncon-
scious, the pupils are dilated, pathological reflexes appear,
spontaneous urination and suffocation and sometimes convul-
sions are possible. In addition to the characteristic signs
of %the nervous system, changes are also observed in the
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cardio-vascular system in respiration, in the gastro-intes-
tinal tract, and others, In this form of intoxication the
patients die during the first 24-48 nhoure,. The outcome of
fhe intoxication depends a great deal on the intensity. of.
kidney- involvement (stage of renal involvement), The dis-
orders of the renal fuhction are observed even in the stage
of cerebral signs. Afterwards, oliguria develops, the urine
acquires the color of gravyi In the very severe cases uremia
is possible. During this period enpephalopathy, bradycardia
and other pathological signs in various organs are also ob-
served, Death of the patients during this stage of intoxi-
cation occurs in the gecond to third week against the back-
ground of progressive signs of uremia and coma, In the pro-
cess of recovery of the intoxicated patients the return to
normal of the markedly impaired physiological equilibrium .of
the body occubrs exceptionally slowly,

Pathological Changes. The following changes are charac-
teristic of the central nervous system: considerable edema
and congestion of the tia mater and dura mater and of the
brain matter and punctate hemorrhages. Histological examin-
ation shows signs of stasis, considerable number of hemor-
rhages, destruction of the vascular walls, and also of. the
brain matter. In other organs, in the event of an early_
death, only hemorrhages in the serous membranes, congestion
and a certain degeneration of the parenchymatous organs,
catarrhal gastroenteris, pulmonary emphysema, and a serous
myocarditous in the heart are found.

In the case of death occurring in later periods (10-15
days) pronounced changes are usually found in the kidneys:
hydropic degeneration of the epithelium of the tubules with
subsequent necrosis, the deposition of lime in them, etc,
During this period changes in the liver--degeneration and
necrosis--are quite characteristic.

Certain Problems in the Mechanism of Action of Ethyline
Glycol, The mechanism of actlon of ethyline glycol has not
as yet been cowpletely studied. Considering that ethyline
glycol is oxidized in the body with the formation of such
atoxic substance as oxalic acid, the majority of research
worikers ascribe first-rate importance to it in the develop-
ment of the pathological process, However, the entire

- symptom-complex characteristic of ethyline glycol intoxica-
tion cannot be explained merely by the toxic influence of
the oxalic acid formed in the body. B, .5. Fridlib disting-~
uishes two pnases in the toxic effect of ethyline glycol.

58

8 Declassified in Part - Sanitized Coj roved for Release

During the first phase changes are observed in the gaseous
content of the blood, which leads to the development of anoxia
and, therefore, also to a whole series of disorders associ-
ated with the anoxic syndrome. Serious disturbances of
metabolism have.also been established, .The author explains
the occurrence of the phenowena mentioned as an effect of
the undissociated ethyline glycol molecule. In the second
phase, organic changes are expressed in a number of organs
and systeuws, primarily, in the central nervous system and
kidneys, These disturbances are brought about, according to
the Gata of B, S: Fridlib, through the effect of conversion
products of ethyline glycol. N, V. Lazarev notes a definite
effect of ethyline glycol as a vascular and protoplasmic
poison, as a result of which edema, cloudy swelling and
necrosis of the vessels develops. A. B. Reznikov and other
authors, noting the disturbances in kidney function, attempt
to explain these changes by the specific effect of the anti-
freeze on the vascular aplaratus of the kidneys, thereby as-
cribing definite significance to the toxic effect of oxalic
acid. :

Prophylaxis, First Aid and Treatment of Intoxication., In
order to eliminate ethyiine glycol intoxication extensive
educational work should be carried on with persons who deal
Wwith antifreezes. V. M. Rozhkov recommends adding substances
to the antifreezes which possess unpleasant odors and tastes,
making them unsuitable for internal use, Of the first aid
measures for ethyline glycol intoxication early irrigation
of the stomach, emetics, bleeding with subsequent adminis-
tration of glucose or preserved blood may be recommended.

Based on the fact that great importance is ascribed to
oxalic acid in the toxic effect of ethyline glycol, a number
of authors recommend using calcium salts, which are almost
always used in cases of oxalic acid intoxication, for thera-
peutic purposes, B. G, Motylyev recommends using calcium
chloride, accompanying this treatment with the use of alka-
lies. AS a measure capable of accelerating the detoxifica-
tion of ethyline glycol in the body, certain authors use
the intravenous administration of sodium sulfate in the form
of 15-30 percent solution, in a dose of 50-60 milliliters,
Lumbar puncture, the administration of glucose (30-40 per-
cent, 30-30 williliters), the use of cardiac agents and sub-
stances stiwulating respiration are indicated in addition to
bleeding for a developing comatose state and uremia. In the
treatment of ethyline glycol intoxications oxygen therapy
(oxygen, carbogen) deserves special attention. Diet (no salt
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and no-protein diet) and vitamin therapy are of great impor-
tance in the treatment of ethyline glycol intoxications.

Tetraethyl Lead. (TEL), Pb(CoHs)y is an organic lead com-
pound, veing a colorless oily liqu?d which possesses an odor
which is not very characteristic and a sweetish taste., At a
temperature of 20° its specific gravity is equal to 1.65;

its boiling -point is 200,

Tetraethyl lead is very volatile, can evaporate at a temp-
erature below O° is resistant to alkalis, insoluble in water,
but readily soluble in ether, chloroform, and fats; it
readily combines with halides and concentrated acids. As a
result of this reactlion tetraethyl lead is decomposed in air
and in the light it changes to lead oxide and triethyl lead.
The latter compound is very toxic and is a dangerous induss
trial poison,

Tetraethyl lead has been well known for a long :time; how-~
ever, 1t began to be used extensively in industry only in
connection with the discovery of its antiknock properties.

It was established that the addition of tetraethyl lead to
gasoline, even in very small gquantities, contributes to a
marked reduction in detonation in internal combustion motors.
In addition, the addition of tetraethyl lead to gasoline
creates conditions for the more prolonged operation of the
motor and reduces the quantity of fuel used, Usually, tetra-
ethyl lead is introduced into the fuel in the form of an
“ethyl" fluid {TEL, ethylene bromide and chloride] of which
it forms a part. Through the use of this "ethyl" fluid a
lead gasoline is prepared, which is also used in internal com-
bustion motors,

Tetracthyl lead intoxication is possible in all cases
where there is direct contact with it (under conditions of
tetraethyl lead production, in the preparation of the 'ethyl"
fluid and of lead gasoline, etc.). The use of food products
contaminated with tetraethyl lead and also the ingestion of
it as an alcoholic beverage can produce a severe toxicosis,
The data which have been presented by far do not exhaust the
number of conditions in which the developument of tetraethyl
lead inbtoxication is possible,

Tetraethyl lead, "ethyl" fluid and lead gasoline can pene-
trate into the body through the unbroken skin, through the
respiratory organs (vapors) and also by means of ingestion
of them as a drink. Being an exceptionally strong poison,
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tetraethyl lead produces a severe toxic process in the body

. which often.terminates in‘a fatal outcome.

linical Picture of the Acute and Chronic Intoxication.

Clinical tiCture o- . -
- The effect of tetraethyl lead on the human body 18 charac-

terized primarily by its specific effect on the cenbral .
nervous system, .regardless of the physical conditicn of the
substance (liquid, vapor) or of the route of its penetration
into)the pbody (respibatory organs, gastro-intestinal tract,
skin).- ! . N . . - . .

According to the nature of its course, the intoxication.
can be acute,.under the conditions of large doses of sub-
stances. containing tetraethyl lead, or chronic, from the
prolonged effect of insignificant concentrations (cumula-
tive effect), Some authors {B. I. Martsinkovsidy, M. F.
Bogdanova and others) also distinguish.a subacute form of
intoxication.

The clinical signs of acute intoxication with_ tetraethyl
lead usually develop. a certain time after its entrance in-
to the body. Theliexistence of a latent period ‘is charac-
teristic of.all cases of‘.acute intoxication. The duwration
of this period is.from several hours to ten or more days,
Under conditions of penetration of tetraethyl lead per os
the intoxication develops more:rapidly. .Forerunners of the
state of intoxication are the following: nausea and vomit-
ing, general weakness, rapid fatigability, loss of appetite,
sleep disturbance, dizziness, weakening of the_sexual cap-
acity, ete, ' . -

Of the early signs of intoxication with tetraethyl lead.
note should be made of the -vegetative disorders which are
expressed in the.occurrence.of an increased tendency to
perspiration, salivation, hypotension, hypothermia; bradi-
cardia, and dermographia. H o :

. R . . . .
Quite often the patients feel as though there 1s a:for-
eign body in the wmouth and attempt to remove it by a movement

of the tongue or by.means of the hands. Data. indicating
psychopathological phenomena are particularly dangerous: the
oceurrence of anxiety, bad.mood and fitful sleep with nite-
mares, and psychomotor excitation, .

In the very severe forms of intoxication vith tetraethyl
ledd the signs of intoxication assume a.very pronounced
character, which indicates organic involvement of the central
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nervous system: speech disgorders, an unsteady gait, euphoria,
an uncritical attitude .tovard one's own behavior, dysarthria,
ete. are observed,

The toxic process which develops as 2 result of the action
of tetraethyl lead can pe limited merely to the initial stage
of the intoxication, In the majority of cases of acute in-
toxication the process progresses rapidly assuming the char-
acter ofra mallgnant course, Here, persistent central ner-
yous system changes are particularly pronounced,‘leading to
the development of an exogenous psychosis; The malignant
forms: of tetraethyl lead psychoses usually lead to.the pa-
tients death in the course of the first few .days, Intoxica-
tions with:overt psychoses sometimes assume & prolonged
course.and in a certain percentage of cases can end in re-.
covery.but with.residual signs of .a more or 1less. consider--
able psychic incompetency. ' .

Chronic tetraethyl 1ead intoxication usually occurring as
a result of the repeated effect of the poison or .mixtures
of it, develops slowly, the pathological signs increase
gradually, the toxic process lasts for a long time ( several
months), The symptomatology of .chronic intoxication 1s not
much different from the signs Which are observed in acute
intoxication. In the chronic form of intoxication the most
frequent complaints are general weakness, rapid fatigability,
1oss of appetite; salivation, tendency o perspiration,; sleep
disorder, veakening of sexual capacity. Objective examina-
tion shows a hypotension (90 over 60), hypothermia (35 to 36°),
bradicardia {U45-50 per minute), loss of weight, pallor of the
skin, a slight inemia, slight leucopenia, lympho- and mono-
cytosis are found in the blood (R, N, Vol!fovskaya).. In some
of the intoxicated patients psychosensory disturbances are
opserved and sometimes also hallucinations. Afterwards,
slight euphoria, dysarthia; disorders of sleep, memory and
even of the intellect may be added, .In contrast to the acute
intoxication the signs indicated shovw no tendency to pro-
gression and remain unchanged for a long time.

" Ll . - . .

Pathological Picture of Intoxlcation, The most significant
pathological changes are ohserved in the cenfral nervous sys-
tem. Usually, edema of the brain, hyperemia of the meninges
and punctate hemorrhages are found. On. microscopic examina-
tion small hemorrhages are found in the brain around the
dilated blood vessels, and hemorrhages also exist in the cor-
tex and white matter., Quite often, leucocytic stases are
found in the blood vessels with perivascular hemorrhages in
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the workers should take a shower, and the clothes should be
given in for decontamination,. An important condition for
assuring the prevention of chronic intoxication is the giv~-
ing of periodic medical examinations. sanitary-education
work is of great importance in the system of prophylactic
measures,

Definite success of therapeutic measures in tetraethyl
1ead intoxication and intoxication by its mixthres depends
on the early diagnosis of the intoxication and timely render-
ing of first aid, In these cased contact of the patient
with tetraethyl lead should be eliminated first of all.

Yhen tetraethyl lead or its mixtures fall on the skin
it should be treated with kerosene, gasoline or alcohol im-
mediately. .

After such treatment an alcoholic soap solution contain-
ing cupric acetate 1s applied to the affected area (0. I.
Glazova) or the contaminated site is washed with hot water
and soap. Tetraethyl lead decontaminators consist of sub-
stances which contain chlorine in their molecules: chlorine
water, chloride of lime, chloramines and the liquid from the
gas caswalty first aild kit. After the ingestion of tetraethyl
Jead vomiting should be induced, the stomach should be washed
out with soda solution or by weans of the administration of
copious quantities of warm water, Bleeding 1s also indica-
ted (N, V. Lazarev) with the aim of binding the lead in the
bedy the intravenous administration of sodium hyposulfite
together with glucose 1s recommended, 1t is believed that
as a result of the reaction of sodium hyposulfite with in-
organic lead circulating thée body insoluble lead sulfide is
formed. In addition, the capacity of sodium hyposulfite of
increasing the antitoxic function of the liver and of favor-
ably influencing the oxidative and metabollic processes is
taken into account (V. M., Chernov).

In the cases where sympathetic nexnvous system symptoms
are manifested to a considerable degree, stimulants are used
(corasole, caffeine, phenamine {amphetamine sulfate)). Vita-
min therapy is also indicated (ascorbic acid and vitamin B1).
In all stages of this condition the restoration of regular
sleep (protective inhibition) is of special importance. Wit h
this aim in view, various members of the barbiturate group
affecting chiefly the subcortical area (luminal, medinal
[sodium barbitall}, nembutal, hexobarbital and sodium amytal)
can be used, Magnesium sulfate {intravenously in a dose of
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eca of the third venbrical and basal ganglia. ADe-

z%iuiiive changes of necrobiotic character are possxbleéf_
perivascular hemorrhages are observed also in the area of 4
the cercbral peduncles and pons. Similar changes are ? ted_
in the cerebellum and medulla. Considerable changeslo e
gructive nature lead to a disturbance of the cortica ieﬂ
nections vith various parts of the central nervous zys t&:-
which is responsible for the unusual nature of the symptom
atology. (A. A. Kevork'yan).

In addition, morphological changes are noted in the myo-
cardium, kidneys and other organs.

i 6 4. The fate of
echanigm of Action of Tetraethyl Lead.

tet?aebhyl Tead in the body Temains unclear at the present
time.,

well knoun. that tetraethyl lead circulates in the
boditizsan unchanged condition for a Very long time, a?d_
then can undergo & transformation with the formabiondo_ in-
organic lead, The greatest quantity of lead is fgzn xgulla
various parts of the central nervous system: 1in the me :
thalamus, red nucleus, cerebellum, etc.

Such a specificity in the distribution of tetraethyl lead
is probably induced by its lipotrophic nature.

. G. Ravkin notes that tetraethyl lead penetrates regolly
bhrgugh the hematoencephalic varrier and involv?s primarl%y
the cells of the brain. Somatic disturbances observed after
the intoxication are considered by the author to be secon-
dary and he associates them with a rupctional d%sgrder of
the central regulatory mechanisms. Disturbances 1n the
cerebral cortical functions in various stages of the toélg
process produced by tetraethyl lead have also been foun y
L. S. Gorshyelyeda.

D! is, i s jlactic meas-
ophylaxis, Fist Ax@ and Treatment. P?ophy
ureirandvproperly organized working conditions are.og gregt
1mportance in the prevention of tetraethyl, lead intoxication.
With this aim in view defects in the operation of apparatus
used.in the production of tetraethyl lead should not be per-
mitted, the air conditioning system of the working rooms
should be operated continuously, and all workers should be
supplied with overalls and special clothing (gas mask, rubber
gloves,.bpots, etc,) and with solvent§ (gasoline, alcahol,
kerosene, and others) for washing their hands. After work
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2 to 10 ml in the form of the 10-25 percent solution) exerts
a favorable effect in the sense of reducing the excitabllity
of the central nervous system. The use of glucose in com-
bination with magnesium sulfate 1s desirable, Treatment of
patients who are ina state of pronounced psychomotor exci-
tation requires special attention, because ‘they frequently
refuse medicine and food. It is recommended that such
patients be given hexoparbitcl intramuscularly .10 percent,
10 wmilliliters, which produces sleep, during which the
patients should be given magnesium sulfate, glucose, ascor-
bic acid and other symptomatic agents intravenously, When
the patient awakens he should be fed; if he will not take
food .he should receive sodium chloride intravenously (10
percent, 10 milliliters) which increases the appetite and
the thirst. With the aim of increasing the appetite and
also of reducing the excitation insulin (5-10 units) may

be given' subcutaneously with the subsequent administration
of glucose., A properly organized routine and diet are of
great importance :in: the treatment of the patient,

PHOSPHORUS INTOXICATION: .

In military-chemical practice phosphorus is used as a
smoke-forming and incendiary agent rather than as a CWA,
Two varieties of phosphorus exist in nature, yellow and red.
The yellow (whiteg phosphorus is of practical importance.
Red phosphorus is sometimes simply added to the yellow phos-

phorus for the purpose of a more prolonged and uniform comn-
bustion,

Yellow Phosphorus, is a waxy substance of yellowish color,
a specific gravity of 1,83, a boiling point of 280°, and a
temperature of fusion of L4 50, It is practically insoluble
in water, but readily dissolves in carbon disulfide; 1t
dissolves somewhat lesser extent in fats and lipoids and
also in gasoline,

In air phosphorus reacts with oxygen, as a result of
which it ignites, forming a yellowish-white snoke on burn-
ing (phosphorus pentoxide-~PpOc). Later, the phosphorus
pentoxide (phosphoric anhydride) is converted to phosphoric
acid (H3P04§ through its combination with the moist atmos-
phere, “Since it possesses the capacity of absorbing mois-
ture, phosphoric acid gradually dissolves, as a result of
which a fog is formed which consists of droplets of the
acid in water (Yu. V. Drugov), Thip smoke does not exert
any toxic effect on the body; only high concentrations of
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1t can produce irritation of the respiratory tract.

In the vapor form.phosphorus can exert a certain toxic
effect on the body. However, the chief danger of the toxic
effect of phosphorus is the possipility of its contact with
open surfaces of the body or with the clothes in the form
of hot particles, which leads to the development of thermal
burns and for a general toxic effecti -

When it comes into contact with the skin i the molten
form or. in a state of combustion. phosphorus leads to char-
ring of the siin, The effected area continues to smoke for
a certain period of time (the oxidation of the still not
entirely burned phosphorus). Afterwards, separation of the
eschar occurs with the exposure of an ulcer which does not
form a scar for a long time. Penetration of phosphorus in-
to a wound surface complicates the course of the process and
lehgthens the healing periods of the wound. A fatal outcome
can occur .soon after inpvolvement as a result of a burn of a
considerable surface of the body and as a result of develop-
ing signs of general. intoxication.. The possibility of death
exists even at a later time as a result of involvement of
the liver, kidneys: and other organs.

In the mild forms’ of ' involvement,' the toxic effect of
phosphorus is manifested. in the occurrence of headache, diz-
ziness, malalse and other disturbances. The symptoms men-
tioned disappear shortly.

In the severe cases of involvement, general intoxication
is expressed Lo a much greater degree: pathological symp-
toms develop in the central nervous system (unconsciousness),
in the cardio-vascular system (@ilatation of ti” cardiac
borders, wuffled heart sounds, arrhythmia, drop in blood pres-
sure).
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General Information cn_ the Biological Weapon and
Principles of Anti-Epidemic Defence of the

Fopulation

I N. Morgunov

Basic Information on_ the Biological Weapon_and
Methods of Using It

The problem of Fhe possibility of using a new measure for
mass attack against the population--the biological -weapon--
is being developed on progressively greater scales in the
milatary plans of aggressive circles of certain foreign
governments,

The term "biological weapon' 15 not new. Hitherto re-
ference was wade to the bacterialogpical weapon, assuming
that only oathogenic bacteria--the causal agents of infec~
tious diseases of wen and animals--vwould be used. With the
developmeat of the techniques of culturing various viruses
and rackettsiae in massive quantities the wore or less real
possinility of utilizing these biological agents as instru-
ments of attack has also arisen, Apart from man and ani-
wals, crops have been included among objects to be attacked
with the aim of inflicting economic dawage to the country
under attack, In 1ts turn this has involved the extension
of attack measures to include the use of insect tests, (for
exauple, the Colorado Beetle) fungi, etc. Naturally, the old
terms--haciericlogical weapon and bacteriological warfare--
are no loinper suitable and have been replaced by broader
conceprs: Hiologlcal warfare and bilological vieapon,

The 1dea of artificial spread of infectious diseases
among troups and population of an enewy for the purpose of
actainin, aalitary results arose long ago, in the pre-bacter-
10logical period, when nothing was known of the existence
of causal a.ents of diseases out when the main property of
the infectious diseases themselves was well known: that of
spreading, extensively and rapidly among the population.
Thus, fron the history of wars it is known thatin 1346 dur-
ing the siege of Kaffa oy the Tagars the latter through
the Cadevers of plague patients into the besieged city with
the aim of causing a plague epidemic in the fortress and
thereby breating the resistance of its defenders. Plague
which vesan in the city actually forced the besieged fortress
to lay down 1ts arwus,
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similar ezample may be presented from the_history of
colgnlzation of tge territory which -is now Mexico and Bollv;g.
Tn the year 1520 the Governor of Cuba, Diego Velksquez outfit-
ted twelve ships with troops under the command of Panflio
Norveza. There were cases of smallpox among the troops. The
troops hung the infected clothes out in the woods which were
stolen by the Indians and thereby ah outbreak of Smallpox R
was provoked. According to the data of contemporaries about
three million persons died from Smallpox. The data concern-
ing the numoer of those who died can ha?dly be con51de?eq
reliable. However, from the point of view og the‘p0§51b11—
ity of provocation of an epidemic this‘$act is undoubtedly
interesting.

The discovery of the causal agents of infgctious diseases
did not prevent attewpt to spread epidemic dlieasgs aTOTg
eneny troops. Thus, during the Boer Var the English uguops
during their retreat through the bodies 9r those who died
from Cholera into wells dug along the main travel routes and
which frequently were the only sources of water, with the
aim of contaminating the water.

Durinyg the First World War the use of chewical warfare
azents was tested for wllitary purposes. Along w;th tbe use
of gasses attempts were wade also to use & bagterlo}oglcal
weapon ainly for diversionary purposes (the }nfectlon of )
forces of the Rumanian Cavalry and the infection of chocolate
with botulism toxsin).

In 1915, the German spy Gragersen imported a cultu;g of
plague vacillus from the United States into Rgssla. This
culture was brought from Arkhangel'sk to Saratov, wherg it
was to nultiply and then be used in Petrograd. This diver-
sionary act was not completed, because the Gerwan Spy Bler
who had been put in charge of this operation was simultan-
eously working for Russian Intelligence.

In general, the use of the bacteriological weapon during
the years of the First liorld War did not give any percept-
able results because "the bacteriological experiments ex- .
isting at that timé were undertaken with insufficient means’,
as the Gorman military theoretician, Klotz, appraised these
attempts,

AS a result of these unsuccessful attempts it became

obvious that the utilization of biological agents as weapons
requires the development of methods of "using them and of
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establishing the conditions under which this type of
weapon 15 most effective. At-the same time it was neces-
sary to find new methods for the wass preparation {culti-
vation) of various species of pathogenic microbes.

During the period between the two 'orld Wars many reports
appeared in the foreign press concerning the study of
various problems in the application of bacteria in the bac-
terial weapon., It was reported that microbes survive on
the surface of a bullet when it is fired and in a shell after
it explodes,

f

German intelligence workers established the possibiilty
of spreading microbes by spraying them in the air of the
Paris subway, etc, The fact attradted attention that
there were no reports concerning works in‘this directlon
in the Japanese press. However, as the Khabarovsk trial
of Japanese war crimes showed, the various aspects of waging
bacteriological warfare were oeing studied most exbtensively
in the Quangtung Army during these years. Two detachments
were created in this army--number 731 (medical) and number
100 (veterinary). There were about 3,000 servicemen in
detachment number 731 in addition to the various production
rooms it had a special range for the purpose of testing
var.ous types of weapons, etc, As the investigation showed
this detachment tried out the possibility of producing a
plague epidewic in China among the population by dropping in-
fected animals and fleas from airoplanes, An outbreak of
plague confirmed the possibility of the mass artificial in-
fection f people as a result of "the research work" of these
detachments many technical problems were worked oub: accel-
erated sethods were proposed for the mass cultivation of
microbes, multiplication of insects (particularly fleas)
various rodents, and the most suitable types of bacteriolog-
ical bombs, etc., were proposed. The rapid onslaught of tie
Soviet Army prevented the use of pathogenic microbes during
the Second World War and saved mankind from the terrors of
biological warfare,

Reports of the American Press attest to the exception-
ally extensave scale which has been assumed for-preparation
for biological warfare in the United States. Thus, apart
from a special larse bacteriological institution in C mp
Dietrich, structures have been built which require the con-
struction and production of special equipment, namely:

1) a nursery and research station in the State of Maryland
(April, 1943); 2) a field research station in the State of
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Mississippi (summer 1943); 3) experimental seats for prac-
t.cal research in the field of mass production in the

State »f Indianna (beginning of 1944) and 4) a field research
station in tne State of Utah (summer 1Q44). Therefore,

at least five special institutions were organized design-

ed for the development of new measures of wmass attack
against the population.

The application of bilological weapons in Korea and in
the northeastern regions of China are evidence of the extent
of the vork of these institutions. In a report of the
International Scientific Commission on the Investigation of
the Facts of Bacteriological Warfare in ‘Korea and China
published in 1952, information is contained to the effect
that causal agents of plague, anthrax, cholera, typhoid and
dysentery were attested in these regions., Many inhabited
places were subjected to attack: attacks investigated by
the Commission were described in which the plague microbe
was used in seven. inhabited places of Korea and four inhab-
ited places in China; onjects infected where the causal
agent of anthrax were dropped on three inhabited places,

In addit:on vention is made of the dropping of fleas and
infected articles in the vicinity of willitary positions,

The causal agents of intestinal infections were used for
contaminabing water supply sources; in Dai-dong Molluscs
infected with the cholera bibrio were used for infecting the
water; these were thrown into the river at the water-intake
area of the waterworks. The water-purification structures
(but not the waterworks) were destroyed by preliminary
sowbarduent w.th demolition oombs at this time.

Material concerning the use of bacteriological weapons
in Korea and China show that the most effective methods
of attacl were not used in a single case. Conversely, the
bacteriological weapons were used under unfavorable condi-
tions, by means of infecting unusual objects, etc. This
gave us the basis for the belief that the bacteriological
weapon 1n Korea and China was used in the form of "an
experiment" which was wasked by the unusual methods of
application. Such an appraisal of the events in Korea
and China is confirmed by the reports of Prisoner-of-War
Colonel Schwebl, who was in charge of problems of bacterio-
logical warfare in the American Army Staff. In his report
he wrote: "The fundamental aim at that time (October 1951,
the beginning of bacteriological warfare-—i;mJ consisted
1n trying oub various elements of bacteriological warfare
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under military oonditions and then gradually expanding

these mil.cary tests so that they might become a part of

the regular military operations depending on the results
obtained aad on the situation in Korea". Such an appraisal
of events in Korea ip alsz confirmed by a comparison with

a research program in the -field of bacteriological war-

fare given in a large special article by Roseverry, forme?
director of the Bacteriological Institution in Cump Dietrich.
The problems whidh -were unclear to him were solved in
practice in forea. .

The movement of various peoples for peace has not stopped
the preparation for biolopical warfare, but has only con-
cealed it further, Thus 1t is mentioned in a United Press
report of November 1955: "A considerable part of the activity
of the Chemical Corps (in charge of the developmen@ in’
problems of chemical and bacteriological warfare--i.m,) is
considered hormble in 1ts character and therefore does not
f£ind any support... Military circles have usually avoided
discussing the question of chemical and bacteriological
weapons in every possible way, partly for fear of interna-~
tional and internal psychological reaction', Nevertheless,
according to a report of the Associated Press Agency, the
Secretary of War of the United States, Bracker, ordered

the Chemical Corps to carry on worlk in the field of creat-
ing "new types of bacteriological and chemical weapons which
only the human mind can devise".

Zvidently the moral evaluation of the idea of biological
warfarc expressed by the peoples of the worid has not yet
exerted a reliavle effect on certain aggressive circles
which want to make use of the characteristics and advan-
tages of biological agents of warfare.

Characteristics and Advantages of the Blological Weapon

The biological and, particularly, the bacteriological
weapon possesses the following characteristics which, at
the same time, constitute its advantages.

1. The epidemic nature and the capacity of spread from
a person directly affected to persons unalifected at the
Time of the attack. This characreristic is associated with
The infectivity of microbes ana tne property of belng trans-
mitted from sick persons to healthy persons in the presence
of conditions corresponding to the natural mechanisms of
the transmission of the infection. Here, it 1s necessary
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to distinguish the time or infection during the attack, the
time of arti:ficial provocation of the epidemic outbreak from
the further spread of the infection and the development of
the epideiic itself. Artificial infection can be accomplish-
ed through routes not characteristlc of the given cause of
organism under natural conditions. Thus a number of viruses
and rictettsiae can produce disease by entering the body
through the lungs, although under natural conditions they

are transmitted by blood-sucking insects. The development

of the epidemic as such after a biological attack can be
accomplished only in the presence of conditions correspond-
ing to tue mechanism of transmission of the given' infection.
Thus, in intestinal infection conditions are necessary which
would contribute to the entrance of the infective material
into the mouth (water, food, etc., factors); in the case

of blood-borne infections, blood sucking insects--the natural
vectors, etc.--should be present.

As an example of the fact that 1t is necessary to dis-
tinguish involvement at the time of the atfack to further
spread of the infection, one of the cases in North Korea may
be related which was presented in the report of Interna-
tional Scientific Commission: One inhabited place with
about 600 inhabitants was attacked at night. Animals in-

fected with pla%ue, on which fleas had fed which usually

parasitize man (pulex irritants), were dropped., The

nature of the attack was surmissed and prompt measures were
taken in full volume. Only persons infected directly after
the attack (50 persons) fell ill, As the result of the
measures taken there was no further extension of plague.
Therefora, there was an immediate infection but no further
spread of the plague,

In a similar case in the Province of Han'man (Northeast
China) the nature of the attack was guessed almost immediate -
1y and at midday the populati.n had annilated all the field
mice scattered over a territory of five by fifteen kilometers
and also the dogs and cats which had caught the infected
field mice, The attack was carried out in the winter and

the animals dropped were either dead or half dead. Thils inter-

fered with the rapid migration both of animals and insects,
Under these conditions the measures taken rendered the attack
unsuccessful, In both these cases the mechanisms of natural
transmission of bubonic plague could not be realized, and

the artificially provoled plague outbreak in one case did nct
spread, and in the other even the infection did not occur.

It should be noted that in both cases a complex mechanism
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of transmission of the infection was used for the bio-
logical attack., It is natural that the effectiveness of
such methods of attack depend to a large extent on the
alertness and the operational efficiency of the sanitary-
epidemiological institutiuns, the medical community and. .
the population which lives on the territory under attack.

It may be supposed that other methods of attack (which
will be dealt with in detail below) particularly the use
of infection through the respiratory track, will oe able
to proluce a great direct effect: the number of those
infected at the time o6f the attack would be considerable.
However, further spread requires the participation of
natural wechanisms of transmission for the majority of in-
fections. The tremendous experience of laboratory worlc with
various infections (viruses, rickettsia and others) shows
that the infection of animals through the lungs leads to
the infection of a specific pneumonia, By analogy, this
may be also expected in man., In this case the artificially
produced infection in man would proceed in a distorted manner:
Involvement of the lungs would be added to the usual course
of the infection. Apart from the difficulties in clinical
diagnosis, the super imposition of the air-droplet the route
of transwission may be expected, which is nut inherent to this
infection under natural conditions. .

The epidemic nature of the biological weapon has Leen
appraised by foreign authors as an indisputable advantage of
it. Other forms uf veapons are designed for their direct
effect on man. All types of fircarms have no effect im-
mediately after the attainwment of their goal. The biolog-
ical weapon esseatially just begins its effect after the
primary infecting act: Further spread of the 1nfection in
the form of an epidemic may be added to the direct effect,
which in itself can be considerable.

2. The Opportunity of Rapidly Obtaining Large Nuwbers of
Microbes.

This feature is associated with the property of microbes
of the rapid multiplication, The capacity for rapld multi-
plication is expressed in the bacteria. It is believed
that division of the microbial cell occugs every thirty min-
utes. Therefore, theoretically, 4 - 1014, Individuals may
be obtained from one.microbial cell in the course .f fwenty
four hours. In practice, far fewer are obtained, which is
associated with the particular rules and regulations of
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multiplication of microbes, Multipiication of mic?obes

in a test tube proceeds irregularly. During the first few
hours multiplication proceeds slowly (lag phase) and then

a period of vigorous multiplication (logarthmic phase) occurs.
After several hours of rapid increase in the nuuwber of cglls
a period occurs in which the number of microbial bodies in
the nutritive medium ‘remains at the same level (stationary
phase), and then may even decrease somewhat, It has been
shown that the relative eguilibrium in the stationary phase
cecurs because of- the dying-off of cells, by-vartue of. con-
ditions unfavorable for microbes which are created in the
culture fluid, Under ordinary cultural conditions accepted
in laboratories (culture in test-tubes, flasks), migrobe54
of the typhoid-parabyphoid and dysentery groups produce the
suspengions containing nsoncentrations of about two billion
microbial bodies per milliliter of the nutritive medium.
However, by changing the cultural conditions of the microbes
1t is pussible to increase considerably the number of mi-
crobial bodies per milliliter of. the medium (the so-called
microbial mass yleld). Thus, for example, by blowing air
through the nutritive medium during multiplication of micrc es
in it, it 1is possible to shorten the time of the lag phase,
and to lengthen the phase of logarithmic multiplication,
and, by the same token, to establish the level of the st@tiﬁn—
ary phase at a much higher point (30,000,000,000 5 6v,000,
000,000 microbial bodies per milliliter of medium). Here
the total duration of the growth period vf the bacteria may
pe short. It is not hard to imagine what figures may be
obtained for the microbial mass, In very short periods of
time under mass production conditions, it is known from

the war crimes trial of the Quangtung Army that the produc-
tive capaclty of detachment 731 made it possible to culture
30,UO0,0U0,00U,OOU,OOO plague of microbes in one cycle, and
these microbes grow more slowly then microbes of the colln
group. In practice, it.may pe considered that an unlimited
number of wicrobes can be obtained in the course of a day
or two. .

The situation is somewhat different with regard to virus-
es and rickettsiae By virtue of their purely parasitic nature
they can be grown only in living cells, which 18 attained by
infecting animals or chick emoryos, This To a certain degree
has limited the possibilaty of obtaining viruses on en masse.
However, recently the technique of growing viruses and rick-
ettsiae has been simplified considerably. Methods of grow-
ing them in tissue cultures in rotating vessels have been
developed. This improves the growth conditions of the
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tissues, as a result of which the multiplication of viruses
proceeds much more rapidly (two to four days), and there is
no difficulty in obtaining thew in large numbers. As an
example of this we may cite the practice of mass preparation
of the vacine against poliomyelitis, the virus of which

is one of those requiring the greatest exactions and which
are most difficult to culture, In relatively short periods
of time such numbers of 1t were obtained that the vacine
prepared sufficed for the immunization of hundreds of
thousanas of children. Here it should de taken into con-
sideration that the quantihy of virus used for a prepara-
tion .f the vacine for a single person exceeds by many
times the known infective dose of 1t. In other words, far
fewer virus bodles would be needed for infecting a person
then for immunization,

Therefore, it is technically easy to obtain guickly the
infectious material of viruses rickettsiae and particulaerly
bacteria. This is not only a characteristic but is also
an advantage of the biological weapon. Thus, as has been
mentioned above, during one production cycle (maximum of
three to four days) detachment 731 obtained 30,000,000,000,
000,000 plague microbes, Theoratically this quantity can
suffice for infecting a population of 15,000 planets like
ours, if we assume that the infective dose is 1,000 plague
paccilli, (actually,to be sure, a smaller number is re-
quired)

3. Cheapness of the Biological Weapon

This characteristic, although of economic nature, is
still associated with the biological property of the causal
organisms of multiplying on comparatively simple and cheap
nutritive media, The cost of the dearest nutritive media
(meat media) amounts in practice to the cost of meat, be-
cause the remaining expenditures are exceedingly small.
At the same time, 1t is possible that the nutritive media
made be made even cheaper by the application of plant pro-
teins, etc., Thus, for example, the cost of a single produc-
tive cycle of detachment 731 obviously did not exceed
100,000 rubles.

The cost of viruses can hardly be much more, particularly
if the prowth is accomplished in tissue cultures, Thus,
a total of about 2,000 eggs is required for obtaining
one million doses of smallpox vacine from a chick embryos.
Cultivation in tissue culture still further reduces the cost
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of such a guantity of vaccine virus.

The cheapness of the biological weapon from the point
of view of certain foreign military workers is an excep-
tionally important advantage of it. Thus, the American
newspaper "Stars and Stripes" (dated 27 January 1952) 1in an
article with a characteristic tiftle, UBacteria and Gas--the
Cheapest Wgapon" reported that the Chief of the Research
Tavision of the Chemical Corps of the Army of the United
States, General Crissy had astated that this weapon, which
can be created, makes it possible to achieve the greater
effect with less expense then any otherof its forms.

4., Difficulties of Immediate Detection uf the Type of
Biological Weapon

Modern wethods of laboratory diagnosis of infectious
diseases are quite sufficiently developed so as to determine
the type .f causal organism of almost all diseases. However,
they possess very essential short comings: First, compara-
tively considerable time is required to make 2 laboratory
analysis, even an orientative one, and, secondly, the major-
ity of wethods provides for the examination >f material
taken from a patient and are unsuited to determining bac-
terial contamination of énvironmental objects (air, water,
various articles, etc.). It is sufficlent to point out
only these two shortcomings in the modern wethods of labor-
atory diagnosis in order to render obvious the difficul-
ties in timely determination of the type of causal agent
which has been used by an enemy. If we take into consider-
ation the variety of species of causal agents of disease
and differences in the methods of determining them, it becomes
clear that the problem of the laboratory worker is a compli-
cated one, This fundamentally distinguishes the biolog-
ical weapon from the chemical and radiological weapons, the
nature of which can be determined in a few minutes, The
quickest methods uf diagnosis of causal agents of disease
require several hours, that is, a time more then sufficient
for the purpose of infecting a person with certain methods
of application of the causal agent as a weapon, (For example,
in the form of an aercsol). Even in the case of a diver-
sionary infection of water of a time required for the in-
fection would be less then that required for making a
bacteriological analysis,

This characteristic of the biological weapon is consid-
ered a great advantage.
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not very strong and, .in addition, is brief. There are no
vacines against these infections. Therefore, the causal
agents of two types of infections maybe used as a weapon:
1§'those against:which specific prophylactic agents exist
and may be obtained, and 2) those against which it is impos-
sible to- immunize people beforehand. ' As an example of the
first type mention way be wmade of practically a whole group
of particularly dangerous infectlons (tularemia, brucellosis,
plague, that is, aside from the pulmonary form, etc.)s A8
an example of- the: second type of infection Roseberry men-
tions the virus of dengue fever and others. '

It is important to consider this property of the blologi-
cal weapon from the- point of view that it expands the pos-
gibilities for'using it by an enemy who knows what type of
causal agent is going' to be used and can therefore immunize
the troops beforehand which are- designed for occupation of
the infected area. -On the other hand, through the use of
the biological weapon in the far rear or during a retreat,
the enemy can utilize such- infections for which it is im-
possible to create an inoculdtion immunity, which consider-
ably complicates the matter of combatting them. The pos-
sibilities of regulating the species of causal agents used
constitute an -Lmportant advantage of the biological weapon,

7. The Possibility oft Combined Application of Various Causal
Agents

Existing classifications of pathogenic microbes group
them according to definite biological features (morphologi-
cal, cultural, biochemical and others) which are common O
various numbers of the different species. Zpidemiological
classifications of infectious diseases at the same time group
the causal agent in accordance with features {wportant in an
epidemiological comnection, Thus, L. V. Gromashevskiy has
made the mechanism of transmission of infection the basis for
the most generally accepted epldemiological classificatlon;
this feature is closely associated with the localization of
the infection, Here, in the same group there may be causal
agents which are biologlcally completely unrelated to one
another (for example, the diphtheria bacilus and the measles
virus), but which are transmitted from person to person in
the same way by the air-droplet route. The classification
of wicrobes is extremely important and is necessary for prac-
tical work. It facilitates the identification of microbes
or the determination of the nature of the anti-epidemic mea-
sures of general character (in connection with all the causal
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5, The Presence of an Incubation Period

Diseases on a large scale and gvpn'individual,casesqdo not
appear immediately after .the application ef fthe weapon but
rather a certain time interval later, which is equal to the
average incubation period and lower limifs of the incubation
period characteristic of the causal agent used., This also
applies to characteristics, of the biological weapon. . De-
pending on the problems pursued by the enemy, causal agents
of. diseases can be used Which have various incubation per-
iods. This characteristic of the bio;qgical~weapon,is>the
basis of two importdnt facts: 1) in certain infectious dis-
eases man, is contagious even in the incubation period and
can contribute to the spread of the infection if no isola-.
ting measures are taken and 2) during. the incubation period,
parficularly with a long (several days)., latent period, con-
siderable movement and "mixing" of. individual,persons and
even of proups from thé area of contamination may occur
with the healthy population which had not been exposed to
the attack, and this may be included in the enemies plans,

In other words, the presence of an incubation, period can
contribute to the manifestation of a fundamental characteris-
tic of the biological weapon--its property of spreading among
the population, its epidemic nature. In this sense, the pre-
sence of an incubation period is an advantage of the biologi-
cal veapon, This fact should ve kept in mind in determining
the anti-epidemic measures to be talken in inhabited places
where an attack has occurred.

It should not be overlooked that in many infectioms, the
causal agents of which .may de used, the incubation period
may be shorter during infection en masse than it is when
the disease occurs naturally, This possibility is particu-
larly probable with the use of biological agents in the form
of an aerosol thereby the causal agent will enter the body,
missing the most powerful defensive barrier adaptations,

6. Possibility of Creation of Artificial Immunity

As the result of having had many. infectious diseases a
resistance (immunity) to a givén causal agent occurs in the
body., This protects against having the disease a second
time, Immunity of greater or lesser duration can be created
artificially by means.of immunizing people with vacines or
toxoids. A number of infections, including those the causal
agents of which can be.applied in biological . warfare, either
do. not leave any immunity after: them or else the latter is

7

Declassified in Part - Sanitized Cop

£ be utillzed
Even .though far from all of the causal agents can 1

for the p&rpose of an attack, the advantage of the biological
weapon is obvious in this connection.

' 8, As One of the Characteristics of the Biclogical Weapon
associafed with biological properties of the causal agent
mention is made of retroactivity, that is, the capacxty.of
spreading to involve the troops of the side wh;gh used the
biological weapon. It was believed that this 11@1& applici-
tion of the weapon, What has been said abpve,is sufficien

to make clear how little this characteristic can influence
the decision to use biological agents aB weaporns.

Possibility of preliminary immunization of troops, the
existence.df powerful disinfection technique, and the adop-
tion of general preventive measures for the protectxon_of
troops in accordance with the. type of caysal agent which,
to be sure, is well known to the side which used 1t considir—
ably decreased the significance of this characteristic of the
biological weapon.

9. M%Ww_ww )
Sensitive o 1t, without involving those who are resistant
and wichout inflicting any damage on structures, industrial
enterprises, routes of communications or on the means of
communication, which can be utilized immediately oy an enemy.
This characteristic to a certain degree 1is inberent in
poison pases and radioactive agents also if the use of the
latter is not connected with the application of e;plosive_
bombs (atom, hydrogen). Great importance is ascribed to the
absence of damage to the weans of production in the agressive
plans of certain circles, Thus, according to a repQrt ﬂf
the United Press Agency mentioned above, General Cylsy ex-
plained" that weapons containing pathogenlc bacteria, poison
gases or radioactive agents would make it possible to Qes—
troy enemy without destroying his economy. In a report of
the Associated Press Agency it is mentioned that United
States Seoretary of War Bracker called for emphasis on the
invegtigation Yof the .problem of how to suppress an enemy
without destroying -equipment which the victor might wish to
keep".

10, The Powerful Psycholoﬁical-Effecwaxertedlon %he
Population by an Attack using Biological Weapons 18 a 80
HighlyrEvaluatedﬁ TAccording tO an enemy's calculations,
Tear of infectious diseases leads to panic, to mass flight,
which. not .only complicates the task of eliminating the after
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agents of various groups): However, various groupings of
diseases do not mean that the individual species of microbes
do not have their own specific characteristics which require
special measures to be directed against them specifically.
If -we -exclude the most‘generdlumeASufes”diréctedcagainst
some group of microbes in the ‘epidemiological classification,
it follows that a person panwessentiall§‘be affected by
_any representative of, this group even in the- event protective
measures are btaken against one of them, For example such a
general measure for 'atr-droplet infections is the nrotection
of "the respiratory organs~from entrance -of the -infective
nidus into them (masks, Zas masks, shelters). However, in
the absence of this measure a person is guaranteed against
only those diseases to which he has an immunity, In some
cases, there are'var;eties (serologic types) within the
limits of the ‘same: species’ of microbe, ‘and immunity has to
be created to each of these in order 'to prevent fthe disease
completely., This characteristic of biological aliens brings
about an extensive possibility of changing their sequence
and combining them, substituting one specles by another, one
microbial association by another. Only the method of ap-
plication can serve as a factor limiting the frequency of
replacements and combinations of agents, Thus, there are
certain causal agents with which it 1s impossible under any
conditions to produce disease when used by mouth (for example,
typhus). EBvidently, the infection of food products or water
with these causal agents would have no sense. We must con-
sider that infection through the respiratory passages is
not possisle with all microbes either, In this case, spray-
ing, them into the air does not always achieve its purpose
either, Thercfore, each route of infection and every method
of application will have its own group of causal agents
within the limits of which changes in sequence and combin-
ations can be accomplished. Such a grouping of causal
agents cannot coincide with the usual épidemiological group-
ing in the form which has bean adopted, for example, in L.
V. Gromashevskiy's classification. Organisms which can pro-
duce infection after entering the body through various
routes (for example, the organisms of tularemla, anthrax)
constitute exceptions, and therefore, they can be used in
combination with microbes of several groups. .

-In order-to imagine what possibilities may be.obtained
from this charactgriétic of . the .biological: weapon.it is..
enough to say that in his expanded-grouping L, V. Gromashev-
skiy lists more than 100 infections; and V. M. Zhdanov has
Tisted 1,340 infectious diseases 'as' nosologic entities,

9
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The morbidity rate from the direct infection will be more
or less depending on which of the objects mentioned is in-
fected, Thus, when water-supply-line water'is infected cases
of disease will be found in larger numbers on territory
which is supplied by water from water mains from the site of
infection to the terminal water network,

A number of factors would limit the scale of involvement
of %the population when water is infected, Thus, the exis-
tence of residual ¢hlorine in the water would ta a certain
degree disinfect' the water, and. in the event- of infection of
open water sources ‘the normal operation of :water-purifica-
tion equipment would apparently completely: prevent the en-
grance of infected water into the water-distributing net-
work., Infection of the water in the large main lines (water
conduits) with a small number of microbes would hardly give
any significant effect py virtue of the great dilution of
the. infective -material. N R

The infection of food products can also lead to a con-
siderable morbidity rate, particularly in a gystem of com-
munity nutrition.when mass consumption.products are infec-
ted. However, the outbreaks from food infection are usually
smaller (compared with those from water) for a number of
reasons: @ifficulties in infecting a very large quantity
of food products, death of the microbes in acid products,
after thermal processing etc.

Maturally an enemy would take into consideration the con-
ditions which would reduce the effectiveness of the attack.
Particularly, utilizing the property of variability and
ready adaptability of wicrobes, those microbes can be used
in which an increased resistance %o chlorine or to food
product preservatives, etc,, has been elaborated, Therefore,
1t is very iumportant that under exceptional circumstances
the population resort as much as possible to thermal proces-
sing of all food products and water used.

The possibility of infecting the air as a diversion
method has been proved experimentally: German intelligence
agents used the Bacillus prodigiosus for infecting the air
of the Paris subway, through the currents of which the
microbe was carried to neighboring subway stations. However,
the impossibility of using large-volume apparatus, the danger
of immediate detection, the comparatively small concentra-
tion of people in public buildings, where the alr infection
may be anticipated, 1imit the number of primery cases of
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effects of the attack and.not only renders difficult the
glving of aid to ‘patients (administration of sera, antibi-
otics, etc,) but.would also rcontribute to- the spread of in<
iection on-the territory which'had not been exposed.to ats’
ack, . A :

From the point of view of the proponents of biologicai
warfare, the exceptional variety of means of using biological
vweapons; practically without the aid of explosive agents,.
and the possibility of spreading them among the population
long after the at Adck determine the, advantage of this method
not only over the usudal forms of weapons but.also put if in
first place compared with other forms of mass-attack weapons,

This is the evaluation of biological weapons given by ag-
gressive circles of certain countries. i . ’
Methods of Attack and Methods of Applicatidn of the Bio-

logical Weapon, Of the characteristics of the biological
weapon mentioned we are particularly interested in those pro-
perties which should be taken into consideration in the or-
ganization of defense of* the population against_aﬁtack.

Since these measures are of different character, depending
on the methods of use of blological weapons a ‘description of
the latter needs to be given 1f only in its general features.

Up to this point it has been useful to throw light on the
probable methods of infecting a locality, that is, the methods
of attack., These two concepis are not 1dentical -although they
are often used as equivalent.

As methods of attack should be understood those technical
measures and methods which an enemy can utilize for effect-
ing a locality or individual objects on the territory of the
side being expoused to attack.

The probable methods of attack may be judged on the basis
of the history of vacteriological warfare, taking into con-
sideration the sparse information which has penetrated into
the general press concerning the “pesearch" work in this field.

During the First World War the only method of bacteriolcg-
ical attack was diversionary, Evidently the application of
this method will exist in the future. The diversion maybe
accomplished by infecting elther the water or the food pro-
ducts and fodder, or the air,
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infection., Taking into consideration that.for. the. purpose -
of the subsequent spread the air-droplet mechanism of in-
fection is the most favorable one, the fact that only a swall
number of persons are initially infected does not exclude

the possibility of application of this method of diversion,

During the period between the First and Second World Wars
it was shown experimentally that even microbes that do not
form resistant spotes readily tolerate ‘the conditions which
are created from the use of firearms, Microbes have.survived
in an artillery shell, particularly of Sthe shrapnel type,
and even on the surface of a bullet., This has given us. the
basis for the expectation that biological agents can-also
be carried by artillery shells, At a comparatively short
distance the ejection of mitrobes is possible by means of
mortars. Recently long-range rockets have also been designed
for this purpose. .

It should be considered that only local and focal“areas
of infection can be created by this method, To be sure,. with

planned firing the number of:.these areas.can be great and can
extend over a comparatively large distance. .

The use of special artillery shells, etc., very much com-
plicates the rapid recognition of the fact of an attack,
because these shells can constitute only. a.certain small
portion of- the shells ordinarily used which would mask the
use of the biological weapon, However, wlth adequate alert-
ness on the part of the observation service these shells can
be detected rapidly by the character. of thelr explosions,
etc. The application of artillery weapons can be combined
with such species of microbes: the independent use of swhich
would be senseless, Among thesc microbes are the entire
group of causal agents of the wound infections. .The infec-
tion of fragments formed from the explosion of shells con-
taining the causal organisms of gas gangrene makes the lat-
ter suitable for application as a weapomn. At least, such a
combination has been considered in Japanese military circles
©o be completely acceptable, as was shown during the trials
of the former Japanese soldlers (khabarovskiy trial).

Because of their large volume and other features, long-
range rockets can be utilized for the carriage.of any specie s
of causal organism, '

The use of artillery shells makes it. possible also to
compine chemical warfare agents-with various causal organ-
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isms of -disease, ineluding those which have been designed for other purposes,
) ’ has been appraised.as one of "the advantages gﬁ'biologiqaxq
weapons in the foreign press. Thus, for example, containers
used for carrying propaganda leaflets have proved .to be quite
suitable, Therefore, biological warfare in Korgéa has been
designated by the germ:"super propaganda", A list issued

As the events in Korea and North China have shoun, the
most common method of attack would obviously pe from air-
craft. The use of airplanes as means of attack has many
advantages. First, the airplane can reach inhabitid places

hioh ase iocated in the far rear. Secondly the alvpiane S e b to the data of.the International Seientiffc Commis-
g - 3 ) T
O yine capacity kind of causal agente. St bo trans- : sin on the investigation of the facts of bacterlolofieey -
port- the infectious material in a quantity sufficient for in- g?rgiﬁgslgngogiét ?g 321"3Fg§§e§h“5d226§§ei.gﬁ ogeevafiitg
fecting large areas, Fourthly, various methods of applica- o from pr n ad‘g 1d . g ¢ tg 1r csygr Can-
tion of biological waapons can be reallzed by: the use of nesses from preserved svidence and from the eporh 2 P
srplan which will be considered below . tive fliers informatioh is avallable concerning the follow:

an airp €, ¢ ing types of bombs and containersi s -

In principle, any bomping plane can be adapted for trans- e ' N
porting biologlcal weapons, However, by virtue of the char- a léﬂ t%EgTE%zEEﬁ%%%%E2%%ﬁlgég%gﬁgig%ggféﬁglggﬁ%%%géerﬁt has
acteristics of design, certain types of airplanes can be The sﬁell casin> Py e s B d e

. g is made of steel, three millimeters in
more convenient, and they would be used more often for these thickness; the volume is 72 liters, Therefore, 1ts aimen-
purposes; According to the Amerlcan prisoner of war, Colonel P ’ tely th M h 7 tﬁn Sc0-kilogram
Sohwebel, during the war in Korea various types of airplanes sions are approximately the same ag those o e 250-kilogra
were teséed (vMr-513, B-26, AD; F4US, FTF, F9F, Panther, ete.) ?omb, but its weight 1goequaéoto,75 kilograms On explosion
with the aim of .determining those most . suited to biologlcal it covers an area of 200 x 100. meters. .- .
attack, Therefore, taking into consideration the types of
enemy airplanes during an attack may very quickly reveal
which of them are being used chiefly for purposes of bio-
logical warfare, Afterwards, these data may prove to be
very useful as one of the features of application of bio-
logilcal warfare. .

2., Aip-burst_bomb for 1eaflets supplied with a propeller.
After a definite number of Tevolutions of the latfer an ex-
plosion occurs. This type of bomb was described by the cap-
“tive fliers. co . -

3, Glazed-porcelain bombs 50-80 centimeters in lén%ﬁh.
This type of bomb was developed in detachpent No 731 o the
Japanese army. They were designed for £1lling with microbe
cultures.

Airplanes may Dde ubilized either for the direct spraying
of infectious material from reservoirs, or for dropping var-
ious types of bombs and containers.

4. The bomb known by the name of "egg shell' is_a _varieby
of the preceding type. It has very Thin walls which after
an explosion or even simply from the shock of hitting the
ground swmash into very small pieces which leave practically
no trace at the site of hitting the ground,

The possibilities of spraying an infectious mass from air-
planes can be evaluated only by analogy with the practice of
using toxic chemicals for combatting agricultural pests and
the use of mineral fertilizers in agriculture, It is well
known that this method .has been widely used for combatting
wmalarial mosquitoes where their breeding areas (marshes
were large. Up to one ton of infectious material can be
sprayed during a single airplane £light,

5. Boumb (container) for leaflets which has 1ittle doors
and a propelier. The latter actuates a mechanism which opens
The doors, 1t was used for dropping insects, When supplied
with a parachute it is suitable for dropping rodents.

- It is hard to say which types of bombs and containers
would be used. Undoubtedly there would be several of them
depending on the nature. of the infectious material, Inci-
dentally, the possibility of application of biological
weapons: by means of the most diverse bombs and containers,

6, Bomb (container) for leaflets which opens from the
shock of hitting: tne ground, Tt is supplied with a para-
chute. Suitable for dropping insects and rodents.
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T ”Noﬁiexglosiverarticles and paper containers of cylin-
drical shape Jength 2 centimeters, diameter ‘1 cenbimeters)
or in the Form of packages (10.x 10 x 3 centimeters) for pack-
ing‘ins?qts.“' R
8., pPapér or cardboard cglinder'with a parachute. In its
éxternallappearancg it 18 81 tc an illuminating flare.
Its' Yength is 36 céntimebers, ) 13 centimeters.
piameter of the parachute 18 70 céntims A container
of-this type has been used. for dropping insgects which cannot
golerate a strong -impact (mosquitoes, etc.)

Paper corbainer with paper paracﬁute. 1t has ballast

9.
and a fuze which burns The container at The proper moment.

10, Other types of containers: Cylindrical containers

made of wire Thetting, wooden boxes, etc. supplied with para-
chutes, Designed for dropping rodents.

It may be considered that this list does not exhaust the
types of containers. * However, it does give us an idea of X
their great variety, which should be taken into consideration
in intelligence work.,

Eyvidently, balloons can be used for carrying out an air
attack; the movement of them is not regulated put their lo-
cation is established DY means of radio. The carrying cap-
acity of the balloons is quite great {up to 600 kilograms),
and they can Dpe d for the gransportation of bombs,
containers, etc. Tt is not hard technically to 4rop these
bombs on inhabited places over which the balloon is travel-
ing. This method of attack is essentially no different
from the use of airplanes, except for its lesser degree of
accuracy in dropping the bombs.

The methods of application of the biological weapon can
be various, They are determined by which route of infection
1s being used for attacking the population: the respiratory
organs, gastro—intestinal tract or skin.

Infection through the respiratory organs is possible only
by infecting the- airi’ Infection of the air can be accom-
plished by spraying infectious material., In practice this
can be achieved by the use of aerosols of a microblal mass.
The spraying of a bacterial culture in large droplets, like
rain, cannot produce any great effect, because these drop-
lets rapidly settle, The characteristic feature of aerosols
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is their comparatively long The stabillty
of aerosols depen p The
maximum size of the aerosol particles does not exceed ten
microns (one-hundredth of a millimeter). Larger particles
rapidly settle, particles smaller. than ten microns stay in
the air the smaller they are. The size of the pathogenic
microbes of various species ranges from 0.3 to 3 microns.
viruses constitute dn exception; their maximum size is equal
to 0.2 %o’ 0,25 microns; the majority of viruses are much
smaller. . ’ :

Therefore, if aprosol particles consist of solitary
microbes they will remain in the air for a long time.
Particles containing virus are practically of the same size,
pecause their mass includes tissues on which the virus has
been grown, .

Many other factors exert an influence on the length of

stay of the aerosol in the air. Thus, movement of the air
(wind) retards the settling of the aerosols, Air currents
from heated ground also prevent sedimentation of the aercsols;
if the air currents are great, for example, on a warm day,the
particles of the aerosol can be carried upward. With a marked
drop in the temperature, water vapor can condense on the
aerosol particles on account of which an increase occurs in
the size of the particles with a rapid sedimentation of them,
In the absence of the effect of high temperature, movement

of the air or condensation of moisture, the aerosol particles
settle at a speed of several meters per second, depending on
their size and the density of the mass, that is, on their
weight, -

A concentrated suspension of microbes and liqulds (1iquid
nutritive media, puffer solutions, ) or desiccated microb-
1al masses can be used for spray material.
In the former case, the aerosols of a
fog; in the latter case, of a smoke. - Each of these materials
has its own shortcomings and advantages. Thus, in the liquid
culture the number of viable microbes 18 greater than in the
desiccated material; however, the period of viability of 1t
is limited., On the other Hand, the:desigcated microblal mass

ed for a_compafatively long time and does not

. i : conditions as does the liguid
culture, vbecauyse in the ted state-the microbes are much
more resistant to the harmful effect of external factors
(temperature, light, etc.) which is important also for the
preservation of them in the environment after the attack., The
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fact that infection is more readily accomplished by droplets
then by dust particles is one of the advantages of the
1iguid culture aerosols. Thisg is very important. H wever,
this advantage can be smoothed over by fine grinding of the
dry mass; because the seroccl particles yhich are equal in
size to microbes practically.reach the alveoli with the
inhaled air, and there infection occurs. The fact mentioned
above can be of importance for larger particles (five to’'ten
micrones or more) which settle in the bronchi and upper
;espiratory passages: Large particles of the dry mass would
irritate the tissues, producing a cough, sneezing or would
be expelled by the ciliated epithelium. .

The desicated microbial mass, however, which can readily
be converted into a powder has still another advantage: In
this form the biological weapon can be used in all three
methods, of attack, whereas the use of an artillery weapon
is obviously impossible for a liquid culture.

ihe use of the biological weapon in the form of aerosol
would perhaps be most prevalent for a whole series of reasons.

First, infection through pulminary tissue is accomplished
much_more readily not only by causal agents which affect the
respiratory organs naturally but also by the causal organisms
of other infections. Thus, under experimental conditions mice
are readily infected with a Rickettsia prowazeki through this
rogte. Roseberry and Cabot, on the basis of an analysis of
thlr?y—four laboratory cases of yellow fever infection (fatal
in five cases) came to the conclusion that infection was
accomplished most probably through the inhalation of desi-
cated and pulverized virus. Mosquitoes could have partici-
pated. in no more then a few cases.

Secondly through the use of aerosol it is possible simul-
taneously to infect the maximum number of persons who are in
’the area of infection. Practically everybody who doesn't use
-‘one of the various methods of protection who has breathed
infected air can be infected.

. Thirdly, infection through respiratory organs in certain
anections is accomplished also in those.cases where there

is a considerable degree of immunity manifested to the

other routes of infection. Thus, innoculations against plague
protect against its -bubonic form, are inaffective for an in-
fection through the respiratory organs.

88

Fourthly not only the direct infection of people bub also
of everything which surrounds people is achieved by the
use of aerosols. Thus, even if through the use of a mask a
person has avoided direct i{nfection, he is still ﬁhreateﬂed
by infection from ¢lothes on which aeroscl particles has
settled while he was in the contaminated area, and which
were not disinfected in time; he is threatened by infection
from objects in his apartment if the latter ‘was mob sealed
off and if disinfective.measures were not talken in it; and
from food products and watér which were not protected against
the entrance, of infectious. material .into, them and which were’
not destroyed afterwards,. etc. Lo

Fifthly, not only people .but also animals sensitive to
the causal -agent. used -can.be affected by. the aergsols and
these latter can be, additional sources of infection. In,
the cases of certain infections (pléague; tularemia) such

animals may be rodents (ratss mice, etc.) which are reservoirs
of the infection under natural conditions.. If measures are
not taken on time for their annihilation (complete deratiza-
tion) the population of the involved locality will constant-
1y be under a threat of.occurrence of disease .as the result
of the previous attack. . - T

Therefore, the use of the biological weapon in the form
of an aerosol can activate additional sources of infectionof
people which are characteristic of other methods of applica-
tion of this form of weapon.

Infection through the gastonal‘intéstinalxtractAmay be
accomplished first of all through the use’ of 'food products
and water contaminated by pathogenic microbes for food or
for drink. Other situations are possible: Swallowing °
sprayed infectlous material with the saliva, that is, mater-
ial which has settled on the nose and in the throat. Swallow-
ing microbes which are on toys, fingers, etc., and which have
been taken into the.mouth. However, the latter cases would
either be of exceptional rarity or else would be characteristic
of special categories of the population, with respect to whicn
an enemy would hardly, orientate himself.  For example, in
order that infection occur by means of ‘swallowing particles
which. have settled on the upper respiratory passages a causal
agent would have to be used of one of the.intestinal infections
in the form of an aerosol with very large particles. Other-
wise an infection would not oceur by this route. The use of
such aerosols is not expedient (rapid settling, poor penetra-
tion into quarters, etc. ' )
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In contrast to what has been mentioned for the respir- .
atory organs, infection may be accomplished through the diges- : vide methods of application of the biological weapon in the
oy only in the event causal agents 70 u5§gIWh%°h case of infecting people through the skin. At least, the -~
naturally affect men by ihis route. It is impossible tO . . information which has broken into the press concerning methods
produce a disease through the enteral route by other causa ' : of waging biological warfare whigh are being developed give
agents. ) . . i evidence of this specifically. Thus, it may be seen from
B . N ) - R _ the material of the Khabarobesk Prial .that in Detachments
A1l these considerations permit us 20 engft ghigazgin : % No 731 and No 190,_metpods were being gctively developed for
use of the biological weapon for infecting the DOP aptificial multiplication of fleas and ‘Anfection -of them
with.intestinal infections ssible only by means of b . under laboratory conditionsi "After that, an outbréak of
contami g water and foo ct with Pathggegiclmazzoozs' : plague in China was provoked by scavtering infected fleas.
fvidently thi : pplication of'the biolog cg b p In Detachment No 731 experiments™ were carried out in which
18 most readily co?btned W1t2hth§ dive§sionarylge;?2ht0be people were infected through tie -combined use ofmgragmﬁntatic
attaclk. The use of them in the orm of aeroso bombs and various causal organisms of disease. These: 'expers
expected in Phe case of certain infections, 1i¥?£ f;§ eﬁamgée, iments" confirmed, so to speak, the possibility of combining
tulargmiai antgrax, %ﬁfevei’tthat 1§’£2333§sw?§°th2 1§%er2 artificial infection with mechanical injury of the:skin.
by several routes. e exils ence O era- X K R ) ..
ture of the possibil 1 f aerosols for infec- According to the data of the Internationational Scilentific
ting food progucts and w ber | tOf t::.gg;ggi§g°“p Commission on Investigation of Facts of Bacteriological War-
causes us to take this mevho o o consi fave on the territory of the Korean People's Democracy, a
also with the aim of infection through, the digestive tract. number of inhabited places were exposed to biological attack
) . ) 3 co. with the use of infected fleas or infected rats, and in
AR e oy honen These (Pgr ieiege) 0T
water, provisions & wi he aim of excelerating a transfer o - -
bub aisg against possible contamination of them by aerosol S¥tes £o their natural biologi%al host;, man. P
particles of infectious material (sealing of sto;ehouses, food o K
enterprises, means of transportation, etc.). This pertains The possibility also exists of mass infection of the soil
particularly to £0od products which are not subjected to thermo- with spore-forming microbes and primarily with anthrax spores.
gfoceiiing athhome gbreag;fS§Sﬁ§Aagog;ii§g?OllévggZigiseiéeetc' . Heriby, a dgublg a%m mayfbe pm]’:sugd:1 Inggctionfof animalg in
ve skin is the most po u . E 1 pastures and infection of people uring the performance o
nothods of applicatilon of the biological weapon described various agriculbural duties associated with a large number of
above would be inadequate for producing infection by this 21l traumete (thorn bricks, abrasions, etc.) which as a
route. rule remain unnoticed. .

Tnfection through the skin oceurs in two groups of infec- Therefore, it may be supoosed that both mechanisms of
tions (according to the L. V. Gromashevskiy classification): transmission of infection have been taken into considera-
in blood infectlons and infections of the skin. In the former tion in the Jevelopment of methods of application of the
case if the integrity of the skin is violated by blood sucking p1ological weapon. They would obviously be combined in a
insects which are vectors of the infection, and the infective certain way with the methods of attack. Thus, the use of
nidus enters the blood or lymph. In the latter case, the inte- causal agents of infecti © skin capable of producing di-
grity of the skin is violated either mechanically (wounds) or sease after entering injured tissues (tetanus, gas gangrene,
as a result of animal bites, because of which the causal organ- etc.) is readily conceived of only in.combination with artil-~
isms miss the barrier and the further course of tha infection lary fire. It would be senseless in an airplanc attack.. on
can be most varied (1s enough %o compare the ceurse of rabies, the other hand, the use of infected insects»is'conceivable
sodoku arid, gas gangarene). ‘ . only from airplanes and then in special containers, but 1s
- R L. impossible through artillary fire. The infection of large
The mechanisms of jnfection indicated above obviously pro- areas of earth in which the grass on it and the crops are

to be preserved also determines the method of attack. Obser-
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vance of these conditions is possible only through the use
of airplanes.

In analyzing the quesftion of the methods of applica-
tion of the biological weapon the fact should not be over-
looked that the use of combined methods of attack may be ex-
pected. The biological weapon permits the most varied combina-
tions. First of all, combinations of various.biological ggens
are possible, and thease in combihation can produce infections
with a more severe course and w.ith a greater mortality rate.
In addition, the use of causal agents of infections using
various mechanisms of transmission is.pqssible,;which makes
the success of the attack more probable. Finally, :the com-
bined use of causal agents can be carried oub for the purpose
of deceiving the country being attacked, which leads to an
incompletneas of the measures taken on account of the complex-
_.ities of diagnosis, etc. The effectiveness of the attack,
therefore, can pe sharply increased thereby.

© The combined application of various species of micro
organisms should apparently be kept in mind always.

This by far does not ‘exhaust the possibilities for the
combined use of the piological weapon, however. Combinations
of biological agents with various chemical warfare agents
and radioactive subsbances are possible, that is, the com-~
bination of two or three various mass-attack agents.

A combination with chemical warfare agents can pursue
the purpose of facilitating the penetration of microbes
into the organism through The tissues entered thereby. To
be sure, the course of infection would be complexified, there-
by, which always occurs in a more severe form in persons
who suffer from some other disease. Naturally, the combina-
tion of various microbes with chemical warfare agents is pos-
sible only under conditions where the latter do not destroy
the microbes themselves. :

The combination of biological agents with radioactive sub-
stances is no less probable. Radioactive emination, as inves-
tigations of recent years have shown, 3oes not affect the
growth, multiplication, or pathogenic properties of causal
organisms of various infections. Microbes grow just as
readily on media containing radioactive substances as on
ordinary nutritive media. It has been shown that radiocac-
tive isotopes of chemical element are assimilated by the micro-
bial cell andare included in the composition of the substance
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of which the microbial body is constructed without stop-
ping or altering its activity. At the same time, the radio-
active emination has an essential influence on the bodies of
animals and of man. Regardless of the manner in which the
body is-exposed to the affective radioactive substaunces,
through external irradiation or through 'the entrance of these
substances intd the-bddy, a marked decrease in the activity
of the natural defence mechanisms is noted in both cases and

‘pbviously to the greatest extent with respect to their barrier

functions. It has been'noted that the most threatening com-
plication of radiation oidkness is the development of infec-
tion. As the result of involvement of barrier and appar-
ently of the phagocytic mechanisms the disease -can be pro-
duced even by ordinary microflora of the intestine which are
not pathogenic to the adult person. When the pathogenic
microbes are present in the surrounding medium, it may be
expected that the infection would occur more rapidly. It

is possible that a comparatively slight degree of involvement
of the body by radiation is surficient for maling penetra-
tion of ‘pathogenic microbes into the body easier.

In additio Jbo the fact that radiation sickness is accom-
panied by involvement of the natural® barrier mechanisms preé-
venting the penetration of microbes into the internal milieu
of the body, it almost completely paralyzes the immunological
reactivity, as a result of which the body is deprived of the
ability to elaborate-an immunity. It has been shown experimen-
£ally that introducticn of vaccines into animals affected by
radiation sickness does not cause them to produce antibodies
in full measure or to create a state of immunity. The pos-
sibility of disease in man through the penetration of sapro-
phytic flora and a more severe cause of infection by a patho-
genic microbe come about specifically for these reasons.

Such an effect of radioactive emanation on the body
obviously excludes activé immunization (vaccination) as a
prophylactic measure in a focus which has been affected by
the combined action of biological and radioactive weapons.

Therefore, the combined application of pathogenic microbes

and of radioactive agents increases the affectiveness of

both types of mass-attack agents. Radioactive emanation
facilitates the infection of people, aggravates the course

of the disease and eliminates the practicality of soecific
prophylaxis against the infections. The pathogenic biolog-~
ical agent complicates the course of the radiation sickness
ané thereby increases the affectiveness of the radioactive
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Biological Warfare Agents
T

By biological warfare agents we mean the cagsal organisms,
of those infectious disease by which a _population can be inten-
tionally infected with-.the aim of mass-attack against it.

At the present time, we can speak only conjuctually about

the species of causal organisms which can beAused by an.enemy.
In the description of infectious diseases yhich can be spread
intentionally by mass artificial infection we ‘have to orient
ourselves first by the foreign literature, pecause the most
probable warfare agents are named in it, and "secondly, by

the data concerning the properties of microbea,_routes_of
spread of infection, etc., in comparison with the conditions
under which the causal agent may enter the body when used

by various methods. .

The infections presented pelow do not exhaust the list of
causal agents, which are regarded as the most probable bio-
logical warfare agents. Thus, such organisms as the influenza
virus, the virus of Riff Valley Fever, the mumps virus, the
vengue faver virus, the leptospiras, ebc., have not been
mentioned, the possibility of using which has been assumed by
foreign workers. The description of these ;nfgctlons has been
omitted, because the grounds for the possibllity.of using them
are either inadequately convincing or else are §1mply_doubtfu1.
However, to be sure, in the future the list of infections may
be changed.

2

In the description of causal agents and correspondipg di-
seases we have not attempted to give complete information .
about them. Therefore, this chapter does not in any way claim
to substitute for special textbooks on microbiology,.epidgm—
iology for infectious diseases in which the reader will find
much more defailed information on the problems concerned. In
this chapter they are being presented only in order to‘by1ng
to mind certain properties of the causal organ, the clinic
and epidemiology of diseases fundamentally for the purpose
of laying a foundation under the ideas of methods of appli-
cation of the given causal organism and also for the purpose
of grounding certain measures of general and special nature in
the focus of infection. Undoubtedly, a deeper study o§ the
ediology, clinic, diagnosis and epidemiology of infecﬁlons
will require studying them according to the special liter-
ature. .

The order of presentation of various infections is not

bLl
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connected with any classification of infectious diseases.

A grouping of them according to the method of artificial
infection of the population (through the air, through water
and food products, by means-of insects, of vectors of infec-
tions, ete. (would be most correct, because definite measures
would correspond to each group. However, such a grouping 1is
as yet impossible, because the most frequent and effective
methods of application for various infections would be demon-
strated only in practical work with the bislogical weapon.

At our present level of xnowledge of this problem we may
assume the possibility of application of several methods for
the same species of causal organism, which complicates &ny
xind of rational grouping which would be convenient for pre-
sentation and suitable for practical needs.

Based on this, we are describing first the bacterial
infections and then the rickettsial Jdiseases followed by virws
infections and conéluding with a solitary representative of'
the group of bacterial exoboxins. .

Plague is an acute infectious disease occurring most often
in Two forms: The bubonic and the pulmonic. The great 4in-
fectivity and the high mortality rate among the patients has
aaused us to refer plague to the group of the particularly
dangerous infections.

The causal organism of plague B. pestis, is seen micro-
scopically as a small bacillus with pointed ends having an
oval shape (coccobacterium). The same morpnology is preserved
in bouillon, but the formation of short chains is observed.

In smears taken from agricultures of the bacillus-like shape
of the microbe is more pronounced.

The plague bacillus is readily stained by all aniline dyes
and is gram-negative. The ends of the bacillus are-intensely
stained; the central portion is practically not stained (bi-
polar staining), which is characteristic of the entire Pasteur-
ella group to which the plague organism belongs.

The microbe of plague grows well on ordinary nutritive
media.

Growth is improved by the addition of godium sulfite to
the blood media, which permits the detection of the plague
bacillus when there is only a small number of them in the
material under examination. In bouillon it grows in the form
of a film, producing a {locculent sediment at the bottom of
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the test-tube leaving the bouillon clear..  On agar. it grows
after twenty-four hours in the form of.éelicate coloni€s which
are greyish-white with an azure hue. In the presence of a
sparse growth of colonles they are of considerable size, round
in shape, rough with a prominent center and a flat lacelike-

area along the periphery.

The consistency of the colonies is viscous when cultured
at 37° centigrade and dry when cultured in -an auto-clave at
a low temperature (28 to 30 c).

Under environmental conditions the plague microbe possebses
a considerable resistance compared with other vegetative
forms. It is no different from others in its resistance
to the effect of high temperature or to disinfectants.

On environmental objects the resistance of the plague
bacillus fluctuates devending on the tenperature, humidity,
light, etc. The following data give an idea as to its re-
sistance. In sputum the plague microbe can be preserved
ten to thirty days; in Jdarkness, up to 165 days; in dried
sputum, 4 to 7 days. In puss from buboes it is preserved
20 to 30 days. In the desicated state on a towel the pla%ue

7

microbe remains viable abt a temperature of 12 to 18° for

days. In human and animal cadavers, the plague microbe can

5o .icgserved at a very long time at temperatures below

0% C.: From several months to a year. At higher temperatures
the plague bacillus dies more quickly. In decaying cadavers
the microbe disappears in 4 to 5 days, being preserved for
this period of time only in the bone marrow. The microbe

is preserved up to three weeks at room temperature in the

skin of rodents which died from plague.

In food products the plague bacillus is preserved for a
long time: In black bread, for four days; in salted butter,
130 days; in-fruits and vegetables, 6 to 11 days; in grain,
12 to 54 days. The possibility of infection from food pro-
ducts is confirmed by the fact that plague outbreaks have
been observed among persons cutting up the meat of camela
afflicted with plague. Therefore, we are dealing here with
a peroral infection but rather with a mechanism similar to the
natural one (through the skin). By analogy, infection may be
expected through the respiratory tract in the reprocessing of
grain.

The plague bacillus lives in water for 75 days, It is
well preserved in the soil at low temperature (one month),

96

and at high temperature itNGLEE QUi§§ qu}ckly.
R 5 £ LA P
A gealed culture of plague bacillus @t a temperature
of 10° C preserves its viability and virulenze for nine
years, which permits it to accumulate for a long time. |
Various“specie§ of 'Todentsg ar pesebvoirs 'of plague in-"
fection. Rats, susliks,: sané-eels, and’ tarabagans play the
greatest part in the epldemiology of plague, - However, the
number of species of ‘animels susceptible 'to’ plague is
very great. More then!150 spéties of Todents are knowr which
are sensitive to thé plague infegtioti _Of, the dbmestic
animals, cats and camels are susceptible. TIt 18 possible’
to give pigs, goats, sheep a.d dogs plague only by artificial
infection with large doses of the culture. Horses and long-
horned cattle are not susceptible to plague. . Carnivora
(except for. skunks and weasels)'-ard birds ‘are hot susceptible
to the infection. Insects and arachnibes are slightly °
susceptible but can preserve the ‘microbes in thelr bodies
for a long time: Bedbugs, 147 days; ticKs, <10 or 11 days
(Tumanskiy). ’ )

© A characteristic feature of the ‘epidemiology of plague
is the fact that the development of epizootics among rodents
precedes the outbreak of cases among neople, -and from this
the infection is transferred to people. Therefore, plague is
a typical zoonotic infection. The transmission of the in-
fection to man is accomplished, as a rule, by cctoparasites
of the rodents. Cases are possible from contact with infected
animals {hunting tarabagans, stripping the cadavers of camels,
etc.) The bubonic form of plague always develops with this
kind of mechanism of transmission. Further development of an
epidemic can assumé a more threatening course. A specific
pneumonia can develop in a patient with the bubonic form of
plague. The sputum excreted thereby contains a large number
of plague microbes. Transmission of the plague infection
in this case is accomplished by the droplet route, which in
view of the absolute susceptibility of man leads to an ex-
ceptionally rapid spread of its most severe form. The pulmi-
nary form of plague oetermines the great epidemic tendency
of the plague -causal organism-as ‘an agent of biologicdl attack.

This fact determined the most probable application of the
plague bacillus in the form of'’a bvacterial aerosol. How-
ever, this does not exclude thé use of-infected insects,
because each patient with the bubonic-form of plague is a
potential puliminary form patient (secendéry pneumonia},
which, when it begins in one person, spreads rapidly bto those

ST
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around if approbriate measures have not been take; bef;rehand
(separate.hospitalizatiop,Lpbseyvance of the routine of care The introduction of specific serum therapy: into practice
of plague patients by, fhe hédical- personnel; ete. ) X has markedly rediced-the mortality rate from the bubonic form
RS NI N : - . of plague, having practically no effect on the pulmonary form
LT omet o Ehe e e, Legs. e tn ) Lo n o : Wich asuslly ends in the death of the patient. :Trestnent
marked rise in ﬁémperaﬁhieqlS‘cﬁfil, heada¢éhe and other signs . w;zh antipiotics QSt?9pE°mY°1" and others) in comblnatlon
of:gehefalr'htoxlcaffdnr ‘The patleénts are restiess, excited : . 2152 serum has reducéd the mortality rate in pulmonary plague
and Gelirium with Halucinations 18 possible. ,Tpe‘phase'is N . .
nyperemic; fhe cppagncbivae{are‘1njected. Later, 'cyanosis s The disease 1s followed by a strong :immunity., A strong
noted, and the fa°1f} £i:§$§e$;are*stzizzged' ngehg:izesiﬁgds immunity also occurs after inoculations, Therefore, inocu-~
creased :in rate, 15 arrhyihmse and. thready.. . : lations of live plague Vacc¢ine have .become previlent as &
are muffled. : R - prophylactic measure, Vaccination 1s carried out in the focus

Lo . : . : : N . ; of involvement even in the event cases of the disease have al-

e is the 4 !

st oner e e et i of B 10,

1ymph glahdé with the super imposition of a periadenitis cal- effectiveness of treatment. C .
. b 5 s fi 1 ains ) . .

lidtiebiﬁié b?“3e52§2§m2§%“§f?§h§“§3tﬁiﬁmbiiopla%ﬁi %iis% tubo . 1Lab°fag°?{idiasngsis is gadi ?V izltuiins S%Spected miter-
a . 3 & : ial on nutritive.media and‘by infec ng laboratory animals
Lo Iy admeietad mepionay 10, S P e T S (B ey B e el Sho o conndonone

B e with the spread of the plague bacillus in the body. foreign flora (from the bodies of rodents).guinea pigs are
;ha guboes ca bepof different sizes, most often are the size *infected by rubbing an emulsion of the material under examin-
fea hen's e o " Buboes are freguently observed in the ingui- ation into the skin (Austrian method). The animals are in-
gal argas aggédlated with infection through the lower ex- fected thereby and die from the more pathogenic.plague bacil-

,

t : lus, h : h i
tremitics, and then most frequently in the axillery cervical u The results -of the b1°}°$}cal test are controlled by

and other areas. The latter are progﬁostically more danger- cultures on media.

?gt?%EEZ§ g??@ﬁ dzge :%tzix The collection and delivery of material for examination is
s 3 X PG -
which resolution of the infection occurs if phenumonia has iIPZiggngib%ermatter. The 0011€Ct10n o{ maueilal 1gbaccom
t been superimposed (which occurs in 5-10 percent of the Pt y forceps oF in an ex reme case, using rubLE
no pl oo D o tis (pave) or non s ceific gloves which should be disinfected immediately after finish-
cases) or un ess plague meg ngitis P ing the operation, The waterial is placed in a bipartite ves-
complications have occurrec. sel, between the walls of which there is a thick layer of
‘ N gauze moistened with five percent lysol, . The bipartite ves-
t :
marﬁgdt2§c5§igggi§y giggnig péi%?iiuguzitgghgiiﬁz1;§:§2is°2ﬁ3 ’ sgl 1s.also wrapped around with some kind of material moistencd
3 it 3 ; .
marked excitation (violence5 are soon superimposed on t?e ﬁézgldzzizgigzingrszlzizﬁgiy Egs?éda%ix?hlg11:iggi—ég§geiio~
g::iﬁ 02332. kagiﬁélgﬁoggﬁiﬁﬁgﬁiisizbzzzlggiiﬁzdp§§§§ugg logical data are_given.in an attached statement, and the pre-
osculiabion»and on precussion, A lack of correlation of‘ob- supptive dL?gDOElS 1s indieated.
g?cgtiﬁog§§3sp§2ggge sizeﬁiigtoghzhipﬁiﬁﬁsiai?o::3r2§ge§1§gic . The principle of general anti-epidemic measures amounts,
(51808 § % then it becomes blood-tinged hd even consists first, to completg individual 1so}atlon of all patients and
% urg ﬁiobd S erosoopieally, it TSy to find large . persons who have in any way been in contact with them or with
[} g 3 1. i bacillg in'it’ The éotag Guration of the . infected objects; secondly to combatting the source of in-
gum ers g giig ga B fection and vectors of it (deratization and disinfection);
isease is five yS.. . . . and, thirdly, to the decontamination of .the patient's surroun-
_dipgs.(disipfeption). In the event of the existence of large
foci of infection, when the possibility of..infections on &
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large scale has not been excluded, the measures indicated ordinary disinfectants. In .the usually accepted dosages they
above are supplemented by the imposition of a quarantine on kill it very quickly-=within several minutes.
- the entire affected area. In cases where plague bac¢illus . .
has-been used for the attack the quarantine is imposed immed- . : Like plague, ‘tularemia belongs to.the group of zoonoses.
jately after the establishment of the species of organism, The chief reservoir and source of infection are rodents. 1In
regardiess of the number of cases or of the form of plague. various-countries differént “species oft rodents.are sources
- A of fhe infection (ground squirrels, heres, /beavers,.lemmings,
A1) kinds of work in the focus of plague and having to do ' etc.),  In the Soviet Uniomn. mouse-like rodents; water rats
with communication with patient, regardless of thelr duration, and hares play the wain part in the infectiony® The infection
should be carried out in a special protective suite which as- of cats is possible but undér ‘ordinary conditions they are
sures protection of the body surface, nespiratory organs (mask) not of epidemiological significance.
and eyes (goggles). . g ERE ; te

A characteristic of tularemia is the variety.of routes.of

Tularemia is an acute infectious disease which has several infection of men, Infection-occurs through direct contact
forms of clinical course (bubonic, generalized and pulmonary) With infected material (the stripping of pelts, cutting of
and which is transmitted by all the possible routes. meat, etc,); through the consumption of infected water for

. X . drinking and domestic needs-(washing,«bathing) and the.con-

‘The ‘causal agent of tularemia, B, tularense, belongs to the | sumption of contaminated food products:as food” (bread, bis-
Pasteurella -group, like the causal organism of plague, al- ; cuits, ete.); through the bite of ectoparasites and certain
though in its antigenic structure it is similar to the brucel- f flying blood-sucking insects (horseflys,  mosquitoes, etes);
lae. 'The microbe of tularemia is a very small size (0.2-0.7 _ of rodents, by rubbing dust into the ocular mucosa or by in-
-micron) often has.the'appearance of a coccus or coccobacterium, . haling dust in which the causal organi'sms-of tularemia are
and is non-wotile; 1t does not form spores, stains well with . present. The latter method of natural- infection’is doubted
analine dyes; ls gram-negative; is exclusiye with respect to H by some authors. However, in principle, no one disputes the
mutritive media and grows only on MacConnely's coagulated egg- . possibility of tularemia infection through the respiratory
yollk medium on blood agar containing cystine. Growth appears B passages.
on the second to seventh day in the form of a delicate shagreen- H - 2 :
1ike £ilm or of delicate individual colonies. . In contrast to plague no tyansfer of the.infection is ob-
served in tularemia from ome person £o another., Therefore,
. Although the tularemic microbe does not form spores, still the- tularemic microbe as an agent of biological attack does
it possesses great resistance under environmental conditions. not possess great epidemic qualities. However, this means
Direct sunlight kills it in 30 minutes; diffuse sunlight kills that it is also without retroactivity, which in certain .
it in three days. It is not sensitive to low temperatures. cases can be a very important fact. The great infectivity
Alternate freezing and thawing have 1ittle effect on its via- of it for man and variety of the methods of infection com-
bility, It is preserved in frozen meat for 93 days; in salted pensate for its lack of an epidemic nature. Incidently, if
meat, for a month; in cadavers undergoing incipient decay 1t a biologlcal attack leads to the infection of rodents tula-
dies in four to five days. remia ‘can also assume this property.

The microve of tularemia is resistant to desiecation. In In accordance with the methods of infection (localization
pelts taken from infected rodents it is preserved for 45 days. . of the portals of entry of the infection) various kinds of
In rapidly desiccated pieces of tissue from sick animals the : clinical forms of tularemia develop. The incubation period
microbe can be preserved for a year. In the dry excrement of lasts from several hours to three weeks; .on the average 1%
insects it is preserved for 20-25 days. In grain the tularemic . equals three to seven days. The onset of the disease is
microbe is preserved for- 133 days; in baked bread, about . acute, with a chill, high temperature, headache, muscular
“three weeks; in water, three months, pains, etc. The' temperature curve 1is most ‘of ten remittent

. . . o . . | or irregularly intermittent and sometimes undulant (two or

The tularemic microbe is very sensitive to the effect of more waves), The duration of the fever, on the average, 1s
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.equal.to 2-3 weeks (5~30,days). The fall in temperature is
lytic with a long.period of 1ow-grade fever,

1inical forms of -tularemia (according to Rudnev): 1) bu-
bongc (ulceratlve—bubonic, pure bubonic, bubonic angina .
ophthalmic~bubonic and abdominal with mesenteric buboesgi
2) generalized (synonyertyphoid, pseudotyphoid, septic);
3) pulmonary (bronchitic and phneumonic). The morta;igy
rate .in tularemia is, low,: Recovery proceeds slowly with

1088 of the ability to work for a long time.

Antibiotics (streptbmycin) have recently been used success-
fully for treatment. “In addition, serum is being“used for
therapeutic-.purposes. Therrest of the tpgatment is symptom-
atic. . . °° . . g

i : fhe biologi-
Laboratory diagnosis, is made on the basis of b
~cal test (painly for. envibonmental objects, roden?s and
others), the agglutination tests with the patient's serum
and the:allerglc test with tularin. X

The*céllecti&n of,the infectious material and the del-
ivery of it to the laboratory and the examination 1?self
are carried on with observance of the same_rules which ap-
ply to plague.: . ' '

The cowparatively high resistance of the causal organism
and the variety of routes of infection of man makes its use
possible by, any means. However, not all the methgds of at-
tack can be equally effective, because the infection of a
small number of persons does not lead to the gccurpence 9f
any great epidemlc outbreak {absence of an epidemic quality).
Apparently of all the methods of applicatiop of the organ-
{sm of tularemia the one may be selected which leads elther
to. a direct infectlion of a large number of persons or to
the infection of rodents with the aim of creating an enzo-~
otic focus and an epidemic threat associated w;th it.
second method (infection of rodents) can constitute a hazard
in a definite locality for a long time, but it can hardly
lead .to a single large-scale outbreak of the_disease; this
malkes it possible to use sufficiently effective preventive
‘measures in time. .

. Therefore, the application of those methods which lead .
to the large scale infectilon of the population would be most
probable, This can be attained either by spraying cultures
or by infecting the principle water mains of the water supply
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system (pipelines and reservoirs), Through the use of the
aerosol not only the infection of the population but also
that of susceptible animals can be achleved (rodents).

A definite impediment to the use of the organism of tula-
remia as a biological weapon is the comparatively great:
selectiveness.of the microbe with regard to nutritive media
and the sparsity of its growth, However, these technical
difficulties can hardly be insurmountable, .They can be.over-
come through the, expanded production of vhe microblal mass
and by the accumilatioh of it in the desiccated state, be-
cause in this form the viability of the microbe is well
preserved.

Tularemia leaves a strong immunity after i%. Post-vaccinal
immunity is also of adequate strength and therefore, vacdine-
prophylaxis has an important part in the system of anti-epi-
demic measures, 2

General anti-epidemic measures are very similar, to-imeas-
ures used in plague. They amount to hospitalization of pa-
tients with terminal disinfection of articles and. of the
room, of the observation of persons.in the, environment and
of measures for the annihilation of rodents and vectors
(deratization and insect elimination). R -

When there is suspicion .that the causal agent of tula-
remia has been uséd in the form of an aerosol it 1s essen-
tial to resort to measures of indlvidual protection (masks,
goggles and clothes which cover the surface of the skin as
much as possible),

Anthrax. The causal agent of anthrax, B, anthracis, is
a large pacillus (five to seven microns), non-motile, forms
a capsule and spopes,(pseudoanthrax bacilli are motile and
do not form a capsule). In size the spores are much smaller
than the vegetative forms., The ends.of the bacilli, which
have the appearance of being squared off, represent a mor-
phological characteristic of the anthrax microbe.

The existence of snores for this microbe accounts for its
very high degree of resistance to the effect of environmental
conditions, In water, and in the earth the spores may re-
main viable for scores.of years, Direct sunlight kills the
spores in no less than four hours, Dry heat at a. temperature
of 120° kills them in two hours, Boiling kills the spores
in 10-15 minutes, Solutions of chloride of lime (20 percent),
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formaldehyde (two percent), wercuric chloride (one percent)
k111l the spores in one to two hours. salting, drying, tan-
ning leather, ete, do not contribute to the death of the
spores.

The vegetative forms of the microbe ape much less resis-
tant to the effects of physical and ghem;cal factors.

The causal organism of anthrax does not possess any epidemic
gualities in the 11téral sense of the word, - Anthrax is a
threat to personnel taking care of patients orily when they do
not observe the’rule the precautionary measures ih giving med-
ical aid.

The group- cases of anthrax which are observed are usually
associated with-a common source of infection (for exam le, the
cutting and consumption of ‘meat of a sick animal, etc.).
Sporatic cases are often assoclated with occupationalvfactors
{infection of veterinary workers, shephards, workers in
slaughter houses, persons engaged in the procegsing qf lea~
ther, of bristles, ete.) and less often, with 1nfect}on qf
the soil and transfer of the infection by blood sucking 1in-
sects {horseflies and gadflies).

The lack of an epidemic quality in the case of the anthrax
organism is completely compensated for by its unusual}y
great resistance under natural conditions. In the oplniop
of Roseberry, herein lies its importance as an agent of bio-
logical attack. A localiby once infected can continue to
present a danger for a long time if account is taken of.the
difficulties of disinfecting the soil and the preat resistance
of anthrax spores.

The portals of entry of the anthrax infection can be the
skin, intestine and organs of respiration. Therefore, mgthods
of using the causal Orga an be different. The possibil-
ity of using the spores the form of
an aeroscl (on account of their size the spores furnish stable
aerosols) as a method which attains several purposes at once
(direct infection of people, of the locality, of food pro-
ducts, etc.) and also as a diversionary infection of certain
-food products. ' ‘ e
The clinical form‘of anthrax is determined by the portals

of entry of the infection, Cutaneous, pulmonary, intestinal
and septic ;forms are distinguished, The incubation period,
t on the average, is equal to two to three days with a range of
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one'to seven days. In the case of ‘the cutaneous form, a
reddish spot first appears at the slte of the portal of
entry of the infection which changes into a papule and then
into a,vesicle containing a serous and then.a dark bloody

content: Burning and itching at the site of the vesicle

and of the-pustuléd 1ead to scratcéhing of them by. the patient.
.’N black eschar appears, it is surrounded by secondary vesicles

which undergo the same development, On account of the secon-
dary pustules'growhh‘of the black eschar occurs. Phe hard
eschar is surrounded by &n elevated blood-red infiltrate; the
surrounding tissues are often edematous, particularly in
places with '@ loose subcutangous £1ssue and’ particularly in
the area of the face, The sites involved are not painful in
contrast to the cutaneous involvement in plague and tularemia.
The following genéral features are noted: malalse, headache,
fever (temperature of 39 to0'39.5 degrees and highér). The
drop in the temperature coincides with improvement of the
16cal process,’ The cutaneous form can be complicated. by a
septic process with the appearance of Bsecondary metastatic
foci in the lungs, intestine and on the skin,-

The intestinal form of anthrax begins with a chill and with
sharp, cuttihg pains in the abdomen, Then, nausea and vomiting
are added with the throwing up of bile and blood and also
bloody diarrhea. The paresis of the intestine which sometimes
develops produces & plcture of acute obstruction, Intoxica-
tion is accompanied by a high fever, weakness of cardiac
activity and progressive edema of the lungs.

The primary pulmonary form of anthrax is characterized by
a short incubation period, pains in the chest, cough and the
excretion of a foamy, llquid, bloody sputum in which many
characteristic bacilli are found microscoplcally.

Aspirates of a'pustule or ulcer, the contents of a car-
buncle, vomitus, stool, urine, and sputum are subjected to
laboratory examination. Pleces of the spleen are taken for
autopsy. A fihal diagnosis is made on the basis of the bio-
logical test. Recourse ‘is had to the thermoprecipitation
test according to the Ascoli method for the examination of
infgcted tissues, whether, etc.

,~Specific prophylaxis is accomplished by me&ns of a vaccine.
In- the presence’ of a known infection, the prophylactlc admini-
stration of anthrax therapeutic antiserum is possible,

General anti-epldemic measures should provide for the
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realization of measures of

i i jents and the
igolation of patie e ement.

disinfection in the focus of

The observance of rules of burying of ca&zvez; ﬁ? gg‘iess
jmportance, Cadavers should be buried at a'hepld.Be.poured
than- two meters and disinfectant solutions sdog e e ort .
over them copiously. The burial sites shoul e

An infected locality should be carefully disinfected and
plowed under (depending on thelr condlhipns}.

4 lve ¢ infec-
es may involve not only the

szgat ofycattle. This fact shouldlge

taken into consideration,; andvanti-epidemic mgasugzz sgggorm_

be supplemenbed by,anbi-etiozootic meagures, 1zrd ]

s;ce of which the veterinary service is recruited. .

The use of anthrax
gion .of people put also

: s di i lving.éblid-ungﬁlate

rs is an infectious disease 1nvo Y ¢

anigéi:d?particularly norses) which are the sources of infec
tion for man. .

The causal 8gent of glanders, B. mallei,,is)a bg;i;ﬁzilzx
comparatively large size (one to five micr0§s ’é?e oiymorphic.
and non-spore~-forming. Certal lgs ar b%e Y om
It stains well with aniline dyes, P LG y by the
of phenol or alkali to the 1atcer;f%§ 1?Sd;2%;;§1i2 bl&e

thod, On staining with Loe: er 3
g?::qution is‘demonstrated in the body of the bacterial cell.
i tatoes, agar, and
bacillus of glanders grows well on pob B
bou?gion to which one o five peicﬁnphiticigigiiziswgiina
added, On agar it produces greyils ~W poes
; 8 Growth on potatoe
mother-of -pearl sheen, slimy and viscous, P
G tic: on the third day, a slimy
is par&icularly characteris Yy ned
- bling a copper film 18
£ilm of amber-brown color resem D is ned

i i 3 th to eighth day e am

which is dull or shiny; on the sixth e °

11lon containing fwo to
color assumes a preddish hue. In bou ntainiog e oduc-
; cent glycerine, the bacillus of glanders g prod
i:grfgi:t a uii%orm tuébidity, and theu a slimy greyish white
sediment. i

The causal agent of glanders possesses slight proteolytic

i th to eighth day, With
ties, coagulates wilk on the sixt

ggogiid reéction, gives off hydrogen<su1f1de and ammonia,
ferments glucose and lactose without the formation of gas,

and possesses reducing and catalasic properties.

Thévresistance of the glanders‘bacill§s is comparatively
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slight, like that of other. vegetative forms of microbes,
but is sufficient for infecting healthy animals from
infected troughs, water, etc, Thus, the:glanders organism
is preserved 12 to 15 days in dung; it dies on the Tth to
15th day in the suppurative. exudate of ulcers.and in nasal
mucus;- it tolerates low temperature well. 'Direct sunlight
ki11s the microbes in 24 hours, The causal agent rof
glanders has a high" sensitivity to -disinfectants.

A man.is susceptible to glanders, Infection occurs under
ordinary conditions during the care of sick-animals and as a
result of contact with objects contaminated by sick animals
(straw, hay, harness, horse blanket, etc.); therefore, the
cases show & pronbunced-occupational nature,. -Infzction of
man. oceurs through injured skin and mucosae. Certain
research workers believe that cases of:infection are possible
through the respiratory passages.. ‘

The course 6f glanders 'in man can be acute or chronic.:
In acute glanders the incubation period last for two to- five
days, The onset of the disease is acute, with a chill, heat,
headache and’ muscular aches; later, pains in the joints and
swelling of them are superimposed. An ulcer develops gradually
at the site of penetration of infection with undermined edges
and a greasy base, -In the process the' regional lymphatic
vessels are involved (lymphangitisi’and sometimes the lymph
glands (lymphadenitis). After five to seven days, the fever
shows an exacerbation, The appearance of secondary nodes is
observed which change into ulcers in the muscles, in the
nose and in the lungs, The ulcers are associated with
greenish purulent exudates, Later, a suppurative involvement
of the joints is added. The person dies with signs of pro-
gressive cardiac weakness, In the acute form death is
practically inevitable.

In the chronic form, the inflammatory processes develop
slowly and at times increase and at times slacken, In this
form multiple ulcers and abscesses (like cold abscesses) are
characteristic; these localize in the skin, in the muscles,
in the lungs, and in the nose,  The Tourse bl

Al mmm o
TEeE

is prolonged, up to several years. About 50 percent of
those afflicted die.

The laboratory diagnosis of glanders amounts to the.per-
formance of a biological test, because:.cultures from the
pus are rarely successful, The biological test is performed
on male guinea pigs. After three to five days atypical
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orchitis (Strauss reaction) develops in intraperitoneally-in-
fected animals, The glanders pacillus can be isolated very
easily from.the inflamed testicle,

.. For the purpose of:making the diagnosis in chronic glan-
ders in animals the- complement fixation and the cutaneous
tests (the eye test in animals), the latter being an aller-
glc test with mallein are being used very successfully,

There are no.agents for the. specific therapy and prophy-
laxis of glanders, .. . .

f

The causal agenf of glanders was one of ‘the Tirst microbes
used.as a bacteriological .weapon for the infection of horses,
For these purposes the feed of the horses was infected in
cavelry. units. No great damage was inflicted on the fighting
capacity of these military. units,  Evidently, such diversions
are completely senseless under modern conditions where the
army is mechanized and the cavelry has lost its former signi-
ficance. - . .

The great severity of ‘the infection (regardless of the form)
and the high mortality rate in glanders, however, are attrac-
ting the attention-of certain "pheoretichians" of blologlcal
warfare. In connectidn with this the problem is being dis-
cussed of the methods of producing a glanders infection,
Since infection with this disease is.possible only through
damaged skin or mucosa, there is no particular sense in using
the glanders bacillus, because it is impossible to carry out
such a method of mass involvement of the population, and the
disease itself does not possess any great epidemic quality.
Roseberry, in discussing this problem, expresses doubt as to
whether glanders can be transmitted by the air-droplet route
under natural conditions. At the same time, he allows such
a possibility in the case of artificial infection under con-
ditions of biological warfare, Moreover, he believes that
primary infection of the respiratory passages can give this
infection an epidemic quality.

s cteas e ; .
Thisgt the—b for expeeting—the—v £ th

ganism of glanders in Eﬂe form of aerosols,

For animals glanders is essentially an intestinal infec-
tion. The infection of people through the skin is used not
because the alimentary method of introducing the causal agent
cannot infect man but .rather because this mechanism of trans-
mission of glanders -corresponds to the form of contact which
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man has, with the sick animal (L. V. Gromasbevskiy). There-

fore, with dny rethod of application of the,g}gnders va'scil-
lus as a bacteriologiceal Weapon all measures srnould be taken

‘Tor the protection of food<products,and‘watér because under

certain cohnditions they can play a part of a ‘rfactor trans-

mitting the 'infection.. - | . .
What has been said is sufficient to determine the sys-

£eli of measures o be used for 'the protection of the popu-

1ation against this irfection in its general outlipes..'These

measures Should provide for the utilization of, individual

and group measures for the Qrotgcbion of respiratory organs

' and mucosae, of the eyes {masks ‘with protective goggles,

shelters), . In the event of use of aerosols of the causal
agents of glanders, ‘the protection of provisions and fodder
from their cortamination by particles of aerosol and rrqm’

_the dilversionary 1nfeqtion of. them.

", Disinfe.tion measures should be taken in the zone of in-
fection. In the event of the presence of horses veterinary
gupervision should be eéstablished. The measures with respect
to sick horses are regulaged by‘veteripa:y 1egislaﬁion.

With the occurrence of cases’ among, people, hospitaliza-
tion, and the establishment of medical supérvision of the popu-
lation of the affected area must be established for a two-
week period. . .

Melioicosis, or pseudoglanders 1s ap acute infectious
diseasc of animals from which man can be infected, Therefore,
melioidosis is a zoonosis,’ In its clinical plecture it re-
sembles glanders, Melioidosis is found in the Malayan archi-
pelaeo in the southern part of Indo-China, in Burma and in
southeastern India. -

The causal agent of melioidosis, B. whitmori, is motilg,
1arge (2-6 microns) bacillus with rounded ends, It 1is ar-
rarged—n—pate formation on smears; 1t forms capsules; it

roved for Release

is aerobic.

The bacillus of melioidosis stains well with all analine
dyes; 1% is gram-negative. In,impressiong taken from organs
it stains well by the Romanowsky-Glemsa method, Staining 18
pipolar (the ends of the bacilli take the stain more inten-
sely than the body of the microbe)., The bipolar staining and
the motility can be lost when it 1s cultivated on nutritive
media.
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The bacillus of melioidosis not selective with regard to
nutritive media,. It grows well on ordinary nutritive media
at a temperature of 37 degrees Centlgrade. The optimum pH=7,
although the bacillus 18 not very sensitive to the reaction
of the medium,” The growth on.five percent glycerine agar is
most characteristic; on this, after 48 hours, it produces
cream-colored rough colonies with a pinkish hue which "somewhat
resemble the colonies of the tubercle bacillus; On this
medium the causal agent of melioidosis grows more rapldly
than the glanders bgcillusi Rough'colonies of the microbe
corréspond to the more virulent form cf the causal "agent of
pseudoglanders,, On simple plate agar the colonies are round,
slightly raised, .opaque, cream-colored with irregular edges.
The melioidosis bacillus c¢an grow, forming slimy colonies
.which are larger than the typical ones. They are transparent
or opalescent, have irregular contours and are surrounded by
a slimy border. In cultures of sputum, the slimy colonies
predominate (60 to 90 pércént) over the typical ones, Blo-
chemically, these colonies are no different from the typical
ones. In bouillon they produce a uniform turbidity,and then
a film .can appear, On potatothe melioidosis bacillus grows
well producing a cream colored film, It possesses proteoly-
tic enzymes: it decomposes gelatine moderately; and de-
composes coagulated blood serum slowly. . The melioldosis
bacillus does not form indole. It ‘ferments glucose, lactose,
maltose, sucrose, mannitol and dulcite without the formation
of ‘gas, Cultures of the pseudoglanders bacillus have a dis-
tinctive odor, .

The resistance of the pseudoglanders bacillus compared
with other microbes which do not form spores 1s very great,
A culture grown on glycerine agatr preserves its pathogenicity
for guinea pilgs for eight years, It tolerates desiccation
well even under conditions which as much as possible approach
natural conditions., Thus, a freshly-isolated culture of
pseudoglanders bacillusomixed with earth can put in a drier
(at a temperaturé of 27° centigrade for 27 days) can infect
guinea pigs by means of intranasal administration In water

the causal agent of melioidosis is preserved for 44 days;
in stool for 27 days; urine, for 17 days; in a decaying cad-
aver, 8 days.

. The pseudoglanders bacillus is relatively resistant to dis-
infectaqt: one percent phenol, 0.1 percent formalin kill 1t
in less than. 24 hours, .

The causal agent of melioidosis is not sensitive to the
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effect of penicillin, strept.mycin or bacitracin even in

the presence of high -concentrations of them in the neutra-
tive medium. Aureomycin, terramycin, neomycin and chlormy-
cetine check the growth of the microbe, particularly the last-
mentioned- antibiotie, A combination of antibiotics does not
inereage their effect on the mellioidosis microbes, There-
fore, although tiiere’are as .yet no reports as to the testing
of lantibiotics on patients with melioidosis. The ' treatment
of thew is very-promising. T

The pseudoglandeﬂsi bacillus produces the disease in guinea
pigs, rabbits, rats, mice, cats, dogs, sheep, goats and mon-
keys, Guinea pigs, rabbilts, and puppies are most susceptable
to mellioidosis, Guinea pigs may be nfected by any route
by any wethod. The most-reliable methed 18 the subcutaneous
injection.of the. material, ' However, the disease occurs also
from intranasal infection; threugh moistening.the oral cavity
with a culture;-application of the material on to the scari-
fied skin, etc,”'In’ the event of subcutaneous infection death
occurs on the-second to fourteenth day, At autopsy, solidary
abscesses with regional lymphadenitis, splenolmegaly, hepati-
zation of the lungs and the enlargement of the suprarendls
ape found. In rats' melioidosis has a prolonged coursey’
slowly.léading to death, Horses are wore ‘reslstant to mel-
1lioidosis: 'than-to glandens;'”Coldsbloodedranimal§ and birds
are mot-at 'all susceptable to melioldosis, A S

Under natural conditions melioidosis afflict rats and
mice. Epizootics have been observed among guinea plgs and
rabbits in vivaria, Dogs and-cats are infected through eat-
ing the cadavers of rats and horses. Hogs can be infected
the same way, becoming chronic carriers.

The environment is infected by excretions of sick animals:
mucopurulent excretions from the nose, purulent excretlons
from the skin, urine and feces. Human sputum may be added
to this.

There are as yet no reliable data concerning the mechan-
ism of transmission of melioidosis and the routes of spread
of it. A peroral route of infection has been supposed, but
Roseberry does not exclude the possibly of mellioidosis in-
fection through the respiratory organs. - Probably, the trans-
mission of melioidosis is possible through blood sucking
insects, In this connection, the findings of spontaneously
infected rat fleas.and mosquitoes (Aedes Aegxgti) are inter-
esting in this respect. The duration of the incubation per-
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iod in meliocidosis has not been established, The duration
suggested is three or fourteen days, The desease occurs in
three forms: acute,. subacute and chronic,

The acute form of . melioidosis is characterized by sud-
den onset, high temperature, severe headaches, shortness of
breath, vomiting and diarrhea and muscle pains., In this
form melioidosis has a:.course resembling sepsis or septicemia.
This similarity is enhanced by the appearance of abscesses
in the muscles and (parenchymatous organs, abscesses in the
skin, etc.), A leucocytosis (15,000 leucocytes, per cubic
millimeter) are noted in the blood, - The -blood formula shows
a neutrophilia with a considerable shift to the left (young
forms), In the majority of cases the disease in the acute
form leads to a fatal outcome in 5-10 days. In certain cases
it begins with severe diarrhea resembling cholera, The dis-
ease occurs also in a lightening-like form, terminating in
death of the patient within a day, Differential diagnosis
should be made from pulmonary and,septic plague, acute glan-
ders, typhoid fever and the .comatose form of malaria,

in the case of a subacute course of meliocidoisis multiple
pundent foci are observed in the form of pulmonary abscesses,
purnukent orchitides, myositides, osteomyelitides, etc. The
meninges can be involved (according to the tuberculous menin-
gitis type), The course is prolonged (three to four weeks)
?nd, if the patient does not die, it passes into the chronic
orm,

Chronic melioidosis is characterized by the existance of
multiple cutaneous ulcers and abscesses with fistulae par-
ticularly in the area of the buttocks. The course is very
prolonged and tex inates frequently in death from cachexia,
This form can resemble tertary syphilis, cutaneous tubercu-
10315, chronic glanders, brucellosis, mycoses of the skin
and bones,

There is a high mortality rate in melioldosls,

Autopsy reveals cascous nodes surrounded by an area of
acute inflammation which are characteristic of this disease
in all organs, In the early periods these nodules are very
small, The liver is enlarged and also contains numerous cas-
eous nodules of irregular shape. The nodules can become con-
fluent and are of considerable size. The spleen is also en-
larged, .and on its surface numberous yellowish-white caseous
nodules of various sizes are seen, On section the same nod-
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ules are found as well as abscesses, The presence of the
caseous nodules:and. abscesses is noted also-in the kidneys,
bladder, gall bladder and lungs, in the subcutaneous tissue,
muscles and bones, .

Histological examination shows that the nodule represents
a granuloma with polynuclear and mononuclear cells with
necrotic centers., Small cellular element are arranged along
the periphery of the granuloma: In the granuloma epithelloid
cells are sometime$ observed, Giant cells are not- found in

- the granuloma. ° . P .

The laboratory diagnosis is made by infecting guinea pigs
with infected material and also by blood cultures and cul-
tures of pus from abscesses of the patients and from pleces
of' organs and tissues of the spleen, .1liver,.lungs, lymph
glands and blood taken at the time of autopsy. A culture
of the bacillus of pseudoglanders is most .easily isolated
from fresh pus taken from the dissection of abscesses,

The culture isolated, is used, in addition to studying
its cultural characteristics, for infecting guinea pigs.,
As has been mentioned.above the infection may bde accomplished
by any route., The application of the culture tq the mucous
membranes -(eyes, nose, vagina) produces a suppurdtive pro-
cess with the formation of ulcers and a high temperature.
The regional lywph glands are involved in the process also.
Death of the guinea pigs occurs approximately after a week,
Subcutaneous injection of the culture produces first a dense
infiltrate, which becomes necrotic on the second to third
day and which changes into an indolent ulcer with undermined
edges. The regional -lymph ‘'nodes are enlarged and suppurate.
Purulent foci are formed in various organs. -The animals die
at the end of the second to 'third week. Characteristic
changes occur through'the infectlion of guinea pigs (males)
intraperitoneally. .In addition to peritonitis with the.
formation of nodules.n the omentum and internal .organs,
the.male guinea pigs develop orchitis after two days (Strauss
phenomenon) . The bacillus of pseudoglanders can be isolated
from the testicular .exudate.

The melioidosis bacillus is agglutinated by the serum
of animals which have been imunized against glanders and,
vice veraa, whlch speaks for thelr great serological simi-
larity.‘ :

With'patients' sera an agglutination test may be performed.
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A dilution of 1:100 is considered a. dlagnostic titer, The
complement-fixation test is more sensitive and may be posi-
tive while the agglutination test is negative. . Fresh anti-
gens possess great specificity. -

In. patients with melioidosis the cutaneous allerglc test
with mallein can be positive. -~ .

Since the routes of spread of, melioidosis are:not known
it is hard to speak of .the most probable methods of using
the pseudoglanders bacillus as agents of bacteriological at-
tack., French authors, discussing problems of "pacteriologi-
cal warfare, believe the pseudoglanders bacilius to be a
very probable agent for attack, because melioidosis is ac-
companied by a high mortality rate, and also ‘because the
physicians of European governments are not acquainted with
this disease .(and its causal organism). Roseberry (United
States of America) shares this opinion,

The lack of information concerning the natural mechanisms
of transmission of melioidosis cause us to suppose that the
pseudoglanders bacillus, at least at first, would be used by
all possible methods until the most effective of them is
elucidated, Foreign research workers, discussing this prob-
lem, actively emphasize the ability of the causal organism
to produce the disease by any route of penetration into the
organisms of animals, Roseberry adds that the lack of proof
of the droplet method of transmission should not be taken
into consideration, because even the pulmonary form of plague
18 not encountered in localities with a hot climate, The
same thing can occur with me lioidosis, Objections may be
raised to this research workers' interpretation of the patho-
genesis of the pulmonary form of plague, However, undoubtedly,
this speaks for a possible application of the causal organism
of me.lioidosis in the form of an aerosol as the most univer-
sal method (inhalation of the causal organism, swallowing o
microbes which have settled in the oral cavity, settling of

the microbes on the mucous membranes of the nose and eyes).

Although the Soviet Sanitary Epidemiological Service has
no experience in combatting melioidosis, nevertheless from
what _has been said above the general, principles of prophylaxis
of and combatting this disease can be marked out,  -Apparently,
general measures for the protection of water, and. food pro-
ducts against bacterial contamination as well as measures
for individual and group protection from aerosols (regardless
of the species of .causal organisms) should be extended to
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melioldosis, Taking into consideration- the role of, rats
and mice as possible sources of the: infection general mea-
sures should -be :supplemented by the accomplishment, of, de-
ratization and the.protection of food products-and water
against the access of these 'rodents to them, .With the ap.
pearance of cases -the patients should of necess;ty,ha‘hoa—
pitalized, and their clothe's and household objects should
be disinfected. AN

) . . 2

Brucelloslis is a Wide~spread zoonosis which involves
shoTt- and- long- horned cabttle and hogs which are the sources
of the infection. Brucellosis is one of the intestinal in-
fections according to the mechanism of. 1ts .transmission.

The properties of the causal agent of brucellosis, ac-
cording tosthe prevalent opinion, are distinguished depend-
ing on which speciles of animal it adapts itself to, - There-
fore, at the present time it is customary Yo distinguish
three species of brucellae: 1) ‘Brucella melitensis, which
produces -a disease of sheep, goats, etc., 2) Brucella -abortus
bovis, which produces infectious abortion in Tong-horned
cattle, and 3) Brucella abortus suis, which produces abor-
tion in hogs, All species oF brucella.are very similar in
their biological and serological characteristics., The dif-
ferentiation of them presents considerable difficulities,

This has given certain research workers the grounds for the
belief that there is a single causal organism which changes
certain of its propertles when it passes from one species of
animal to another, From this point of view, the greater in-
fectivity of B, melitensis should be explained by the readier
transmission of the infection rather than the properties of
the causal organism,

Bpucellae are small cocco oacteria which stain readily with
analine dyes, and are gram-negative; non-motile and do not
form spores or a capsule; they do not possess proteolytic or
saccharolytic properties; they do not form indole. Hydrogen-
sulfide is given off during growth:on bouillon.

Brucellae are readily grown on ordinary.neutrative media,
grow well on liver pbouillon, Colonles of brucellae on Petri
dishes containing agar are colorless,. convex, rounded, and
with regular contours. ~In bouillon they produce a uniform
turbidity.. !

Brucellae possess great resistance to the effect of
various environmental factors, although they do not form
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spores. They are resistant to desication, to t 3
gighti to low nemperatures, and are prese;ved fg; Efiﬁﬁg of
s me in water and soil (2-2-1/2 months), In urine, the
rucellae are preserved for six days. - In food proéucts they
;ge preservgd for a much longer period of time: in milk
£ rbseveral days, in butter and. fresh cheese, for 15-45 aays
h? hrynze (cheese mgde from ewe's milk) in the presence of ’
high acidity (at 50 according to Turner), 72.days; with
rrgzer)ag;dities, they die more quickly. In meat (salted or
H gn eobrucellaE<are preserved for 15-30 -days Heating
0. 58 or 60° kills the microbes in 30.minutes. They &Ere
izggigizgngotgegﬁrally used disinfectants jin ordinar& con-
i SO e same degree as other microbes which do

The fact thét:the cuiture of .brucell; o !
: : . ae in sealed in-
ers preserves its viability for several months is 1m;ggg:;2

Brucellae are pathogenic for many speci 2 nim
2 path < y .species of anim
ﬁggégzpr§§3n§§t§ges of the short- and long-horned catziz: hﬁéi
» els,:.dogB, and cats can be infected by .t H =
%gn;s, including all laboratory animals, are susgéptzgiérgo
ofetﬁe nggzt;gieistﬁﬁtrgie of various animals as a reservoir
1 e same, The part of rodent -
iigsé mouse-like, and others) as sources of the in?gc:iéius
nder natural conditions is doubted by many research workers

All species (variants) of brucell
ae are patho i ot
éggag;iggaﬁfrgigeundgﬁ nitural conditions ig acc§$:1§s£§§ b;n‘
. e 1lncubation period lasts
age from 12-20 days (from 7-30 d 60 bongna "
ge { - ays). The disease begi
g;;?ogigrig:?isiése %n geTperature. Fever is prolonggén:ith
ns (undulating fever), which i
with a trenching sweat Deviati 0 yoioa farm
o from this typical for
of fever are often observed alo10ns i ot rar
ng vith it: oprief t
ture rises, typhoid-like fevers w e sstona.
; ith very long remi
:%ﬁgelgg-gf?deagever. Sometimes, there is nogrisg f:lzgséer-
11, Ly-2—pesitive-aggliutinavion r
Sygighzgfgggiﬁg al%er%ig cutaneous reaction atteszaggigge me
. n febrile patients enl a B
(polyadenitis), an enlar s e pbpnodes
g ged spleen and liver are fou
Eﬁi:? isng é?ggsagggsgiequincg (regardless of the tggﬁerg?e
. re is lowered. Leuco i
cytosls are noted. Involvem . B o uans Jono-
. ent of the nervous (
neuritis, polyneuritis), synovial bnt Sybtensls
(haraitsaenomyn tendova’ ynovia and bone-joint systems
nd t ginitives, arthritid i
are characteristic of brucellosié. ‘Orchitiggé 222 ggfé;ég?S)
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nitides are observed, Not uncommonly, secondary involvements
of the respiratory organs (bronchitides, relapsing bronchopneu-
monias, etc,) are encountered, The complications of brucel-
losis are very diverse. - R

7 In brucellosis (not considering the ambulatory forms) the
mortality rate'is equal to approximately eight percent, A
vaccine is used-as a specific therapeutlic measures. Recently,
the use of chloromycetin, blomycin (aureomYcin) and .strepto-
mycin Have been recommerided., - - :

‘As has beén-mentioned above man is infected by the peroral
route, ' Therefore; it is very easy to imagine that the bru-
cellae can be-used for diversionary infection of food pro-
ducts and possibly also of water. A% least, the length of
survival of the brucellae in them allows of such a possi-
bility. The question of the possibility of producing a bru-
cellosis infection through the respiratory organs under
artificial conditions remains discussionable, -Based on the
great infectivity and on reports of cases of laboratory in-
fection (particularly by B:'abortus bovis sispended in air),
Roseberry asserts that infection through the respiratory
organs is quite provable, 1In this case it may be expected
that the brucellae can be used in the form of aerosols,

It is very difficult to form an opinion concerning the epi-
demic quality of brucellae as agents of biological attack,
because there are no reliable data concerning the infection
of man by wan, However, the morbidity rate for brucellosis
is generally low compared with other intestinal infections,
Therefore, this phenomenon may be explained by the relatively
small number of patients as sources of infection., The pos-
sibility exists that mass artificial infections of people
durinz a biological attack can bring about an increased con-
tamination of environmental elements by the brucellae (for
example, as a result of the excretion of brucellae in the
urine) with the subsequent spread of brucellosis from wan tc
man, that is, an epidemic proper.

In addition to this, the use of brucellae can lead to in-
fection not only of man but also of animals which play a
great part as sources of infection (sheep, goats, cows, hogs).
Infection en masse of these animals undoubtedly would be ac-
companied by an increase in morbidity among pecple, but
through routes characteristic of brucellosis (consumption of
milk and milk products, contact with sick animals).
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Laboratory methods of determining brucellae permit iso-
lation of them not only, from objects in,which a few brucel-
lae exist gblood, amniotlc fluid, pieces of organs are taken
at autopsy) but also in the event these objects contain many
other microbes, as, for example, in urine, feces, etc, This
makes it possible to examine various environmental objects
(washings of various articles, food products, etc.). Such
an examination is based on the fadt that gentian violet solu-
tions (1:200,000) inhibit the growth .of the other microflora
withpqt involving the brucellae, In cases where a small num-
ber of microbes may be expected in the fluid, concentration
of them is carried-out (serum agglutination, qéntrifugation,
filtration through membrane filters, etec.}. Milk is centri-
fuggd or is left.in the-cold and a culture is made from the
cream which separates out,

The laboratory diagnosis of brucellosis in man and animals
1s based on a bacteriological examination (of blood; urine,
gtool, spinal fluid, pus, amniotic fluig, etc.), on serologi-
cal analysis (Wright reaction) and on, the. intracutaneous
allergic test (Burnet reaction), - .

A very reliable method of detection of the céusai«égent

of brucellosis is the performance of the biological test,

In the event the material being examined is contaminated with
saprophytic_flora or where the concentration of brucellae is
small the infection of highly-susceptible laboratory animals
(guinea pigs, white mice) should be accomplished along, with
the bacteriological method of examination, '

A shortcoming of the methods of examination for bruc -
sis is the length of time needed for them, because bruc:%i:e
grow very slowly when separated from the body, The first
generatlgn of brucellae in a culture, for example, of blocd
is sometimes obtained after several weeks of kéeping it in
a thermostat, 1In subsequent generations the growth of the
brucellae excelerates considerably, Under these conditions
serological and allergic reactions assume particularly great
1mporpance for making the dlagnosis of the disease, However
they have no significance for the determination of the speciés
of causal organism at the time of the attack. It may be con-
sidered that bacteriological examination under conditions of
an attack would not require a prolonged cultivation of bac-
teria, because strains would be used inevitably which have

ﬁégiidy been grown for a long time on artificial neutrative
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Specific prophylaxis of brucellosis can be carried out
with a live brucellosis vaccine, In the event of.an. attack
by means of aerosols consisting of brucellae the population
should use such individual and group measures of -protection
as masks and shelters, - .o

General measures for the safeguarding and protection of
water and food products prevent.infection of them by any, patho-
genic microbes, including brucellae, I

For the purpose of protecting the population against this
infection measures should be provided directed against the
infection of cattle; The: veterinary service of the MPVO -,
[Local artiaircraft defense). should carpry.out a systematic
observation for the existence of brucellosis.infection in
domestic animals. In the presence of any kind of report to
the effect that an attack has been made an-increase, in the
number of cattle affected by brucellosis (according to sero-
logic and allergic tests) requires the adoption of special
measures (intensification of the sanitary-veterinary routine
on farms, transfer of cattle to stalls; etc,). In the event
brucellae ‘have been used in the form of aerosols the general
system of sanitary-veterinary measures should be extended to
include privately owned cattle.on the territory which has been
exposed to attack (in the area of inspection).

Naturally, disinfection measures, should be carried out in
the area of infection with consideration of the stability of
brucellae in the environment. There are reports that in a
large scale infection by brucellae the requirements made on
disinfection conditions should be extended, If the cattle
pastures have been exposed to infection they should be
fenced off, and cattle should not be permitted to graze on
them for three to four months. If conditions permit, such
fields should be plowed under., After the period of time in-
dicated it may be considered that the fields are free of
brucellae as the result of their natural extinction,

In connection with people who have become sick ordinary
anti-epidemic measures are used (hospitalization, disinfection
of the focus, ete,). With the suspicion of -a mass infection
of people antiblotics way be used prophylactically.

Cholera., The causal agehc of cholera 1is théAvibrlo cholerae
aslaticae which has the shape of a comma, 1s a curved bacil-
lus, possesses great motility, does not-form spores., The cau-
sal agent of cholera is a strict aerobe, stains well with all
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analine dyes, is gram-negative, is readilly cultured on
ordinary nutritive media, Culture of it on one percent
peptone -water, which 15 the first step in the bacteriologi-
cal examination, is based-on its consistent relationship to
nutritive media and its pronounced aerobiosis.

The resistance of the' cholera vibrio to the effect of
physical and chemical factors is not great, On bolling,it
dies in a woment; at a temperature of 80° centigrade it
dies in five minutes, and at 56°, in a half-hour. The
cholera vibrio is resistant to' low temperaturés, On objects
contaminated with fece’s it survives for several days; in food
products it is readily preserved if they are not acid; in
milk- (before souring) it can even multiply; in water it is
preserved for a long time; "It 1s very sensitive to acids:

a solution of ‘hydrochloric acid 1:10,000 kills it in several
seconds, Chlorinating tpe water guarantees its safety.

Only. man is a source of infection (patient or vibrio car-
rier). Infection of man is possible only by the oral route,
that 18, cholera is a typlcal intestinal infection, As in
the case of the other intestinal infections the routes of
spread are numerous, - Water and food products can play an
important epidemlological part. .

Large outbreaks can be produced by the consumption of
contaiminated water, particularly when there is a central-
ized water supply.

The infection of local water sources leads to the predom-
inance of the disease in regions in which these water sources
are utilized. Infected rivers can lead to the infection of
1nha01?ed places along them, particularly of rural locali-
ties, in which water 1s often utilized directly from the
rivers, Further spread of cholera is effected by the same
variety of routes as in the other intestinal infections. The
role gf,the fly factor is important in the seasonal rise of
the disease incidents. The Zreat epidemic tendency of
cholera is determined by this,

The use of the cholera vibrio as an agent of biolo
attack is determined by what has been stgted above, gigfl
dently, an attack can be effective only through the infection
9: the water supply. The system of purification.and dis-
infection of water.at community water supply centers com-
pletely. eliminates the cholera vibrio from it. On this basis
Roseberry, in general, doubts the possibility of application ’
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of it, "However, in Korea (in Dai-dung) the water-purifica-
tion equipment was destroyed by bombing prior to infection
of the water source but the waterworks itself was not touched
[the term "waterworks" is used here in the sense of water-
distributing’ element in contrast to - the water-purification
element]. <Under such conditions the infection of the water
can lead to the occurrence of an outbreak if 1t is not re-
cognized in time. . R

Infection of the water in the water. supply system (auxil-
iary reservoirs, etc.) is possible if there 1s an. insuffi-
cient quantity of résidual chlorine in it, 'To be sure,
this can be accomplished most readily by a diversionary
method. The site of infection can be established by epi-
demiological examination with adequate accuracy: the great
majority of cases will be in the area supplied by the in-
fected water,

The clinical picture of cholera is characterized by diar-
rhea, vomiting, convulsions, hypothermia and in severe cases,
by. cynosis. The incubation perlod lasts from several hours
to slx. days (on the average, one to. three days) .

In contrast to other diarrheal diseases the cholera diar-
rhea is not accompanied by tenesmus, the excretions are very
copious, odorless and colorless, and are of a liquid con-
sistency. Because of the desqumating cpithelium of the in-
testine. these stools resemble rice water, There are many
vibrios in the excretiors which are readily detectable on
microscopy.

The excretion of a large quantity of fluid with the vomi-
ting and in the diarrhea leads to marked dehydration of the
body and demineralization of it. The occurrence of other
clinical features are associated with this: marked sharpen-
ing of the facial features and cynosis of the face (facies
cholerica), loss of the voice, intensification of convul-
sions, 1oss of skin turgor, etc.

There is no specific treatment, The: use of antibioticse
(streptomycin, terramycin and others) 1s possible,

Laboratory confirmation of the diagnosis of cholera is
obligatory. A preliminary analysis 1s made on the basis of
the microcopy of the excretion, At the same time, a culture
is made on peptone water with subsequent plating out on
alkaline agar, by the isolation of a pure culture and the
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performance of the agglutination pest. An important differ-
ential feature is shown by culturing on blood agar.

of the material for examination is carried out
usiigiggéngame precautions as for other partigularlz gangif—
ous infections. Specific prophylaxis is carried ou yara-
oculations of a cholera monovaccine or by combined prepent
tions in which the cholera vaccine constitytes a cmgponwmle
part. Extensive phage prophylaxis, which 1gcludes ?e u- 1e
population without exception, is carried out in the focus
infection. . o . B

e general anti-epidemic measures are the same as for ~
the?gthgr igtestinal infections. The high degree o€ epigzm
icity of cholera makes it essential that these measnriiz e
conducted more care Hospitaliza
tion of suspected pa 1d be carried ogt using .
jation technique pbefore clarification of the diagnosis; ow
ever, knovn cholera patients can be placed in~genera% wiih .
Persons (clinically healthy) who bave been in conta; w B se
patients are 1solated in special institutions for.t 3 Eur

of constant observation. They are gargfully examine ac~ :
teriologically in order to detect vibrio carriers. The Eer_
gons under observation are given bacteriophage (after mater
ial is taken for laboratory examination).

i 1y, clean-

Regquirements for the condition of the water supply, ean

linesg of cities and the sanltary routine a? food industries

are wmade stricter. Constant special_bacterlological examin-
ations of water for the cholera vibrio are made.

The fight against flies should be carried out most vigor-
ously.

The observance of the rules of.pgrsonal hygiene by the
population plays a gremendous part-in the prophylaxls of
cholera. Therefore, sanitary propaganda among the population
should be markedly increased.

pyphoid and paraty hoid fevers. The causal agents o@
typho?dufgver and paratypnoid fevers A and B are biolgglcally
related microorganisms which produce unitypicale cl?mca}ly1
indistinguishable diseases which have common epidemiological
rules and regulations.

Typhoid énd paratyphoid féver microbes are bacilli of
average size (1-3 microns), They do not form spores, are
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motile; they stain well with all ahaline dyes, are gram-nega-
tive; grow well on ordinary media, producing a uniform: tur-
bidity on liquid media, while on plate'agar (in Petri di§hes)
their colonies are clear, round, slightly conveéx,-with Smooth
borders and two to‘three millimetersiin diafieter. IThey are
biochemically activé:  they decompose glucodé, -maltdse, - man-
nitol, and certadin other carbohydrates (except for lactose
and sucrose) forming-acid (the typhdid fever microbe), or acid
and gas (the paratyphoid fever~microbes): ' ‘These properties
of the typhoid-paratyphoid microbes are constant and can be
used as a differentiating characteristic!

. Microbes of the typhoid-paratyphoid group are quite resis-
tant in the environment, They survive up to four days in
tap water; in stagnant water, for about two weeks; 1in pewage
and in soil of irrigation fields they are preserved for two
vieeks; in cadavers, up to a month. In pasteurized milk they
live for four months; and in other food products, depending
on the acidity, preservatives ‘and other conditions, from
several days to several months. Desicecation on various ob-
jects does not kill the microbes immediately: they survive
for several days., When desiccated from the frozen state the
microbes not only survive but also are well preserved,

Under natural conditions, a disease corresponding to the
clinical picture of typhoid fever (which is produced by all
three species of microbes) exists only in man. Such a dis-
ease cannot be produced in any species of animals even using
experimental infection, although the administration of large
enough doses of microbes causes the death of the animal from
intoxication. Therefore, the only source of infection is
man,

The infection occurs by the oral route. The incubation
period in typhoid lasts for one to three weeks; in the para-
typhoid fevers, from two to three to-fourteeh days. The
clinical picture of typhoid fever 15 characterized by a very
severe headache and depression during the first few days of
the disease, by a slow increase in temperature (stadum incre-
menti), by prolonged fever (acme), by a general serious con-
dition (typhoidal state), by a roseolar rash on the abdomen
and chest, by 'a slow decrease in the temperature (stadium
decrementi) and by a gradual improvement in' the condition
the patient, Deviations from the typical clinical picture

.are possible in the direction of a milder course, particu-

larly in those who have been inoculated, The idea that all
cases of the disease with a mild course are paratyphoid fever
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is unconditionally erropeous: the severity of the course

of the disease depends less on the specles of causal organ-
_ism than.is customarily thought. Accurate diagnosis can be
.established; only by laboratory means. In recent years, levo-
mycetinf(cbloromycetin) and biomyein (aureomycin) have been
used successfully for the treatment of typhoid fever,

. As has been mentioped above, the only source of infection
can be'man, a patient or a bacterial carrier., Becauge the
infection occurs through the oral route, the transmission |
factors can be eihper,foqd products or water {including non-
alcoholic beverages), which can be infected by the most
varied means (flies, dirty hands, the access of contaminated
sewage to reservolrs, etc,)i The consumption of infected
food products and .drinks leads to the occurrence of new cases
of the disease. The epidemic quality of typhoid.fever, which
under appropriate conditions can always become an epldemic
outbreak, is determined by this factor, It exists when there
is infection of water in watermains, of milk in dairy farms
and creameries, of any dishes in large public dining rooms
or factory kitchens, etc., that is, in those cases where in-
fection of the water and food products occurs which are used
on a large scale and which come from a single source, This
determins the method of application of typhoid-paratyphoid
microbes as agents of attack, Evidently a diversilonary in-
fection of the water and food products would be most probable,

Infection of water in reservoirs would hardly be effective
in view of the existing system of purification and disinfec-
tion (chlorination) of it at the main structures of the pub-
1lic water supply. The penetration of a sufficient number of
typhoid-paratyphoid microbes into the water supply network
is possible only in the event the established sanitary-hygi-
enic norms, which can be guaranteed only by strict observance
of wenerally accepted methods of water purification, are vio-
lated, Naturally, under conditions of a possible attack the
requirements for the observance of a routine of operation of
the water supply systems should be made more rigid,

One of thevviqlabions of the sanitary-hygienic standards
which can devaluate all the efforts of workers in public water
supply systems is.the combination of a water supply network
used for drinking with an industrial water supply. When
water is taken from an .open reservolr it is not subjected to
purification, because it is designed for technical purposes.
In certain cases, when for various reasons there is not enaugh
water, the indusiridl water supply network is combined with
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the public water supply. As a result of an asynchronous
change in the water pressure in the two water supply net-
works, the entrance of unpurified (so-called "erude") water
is possible into the network of the public water supply sys-
tem., Naturally, in such a case infection of the water in
the reservoir can be effective, Some industrial adminls-
trators have been attempting to diverge.from the require-
ments of the health agencies that the public water supply.
be kept unconditionally separate from the industrial water
supply on the grounds that chlorination of the water is car-
ried out in the latter, .Such digressions should be stop-
ped most decisively, because chlorination of unpurified
vater is not very effective because of the ldrge amount of
organic substance which combines with the active chlorine.
Increasing the quantity of chlorine added cannot be unlimi-~
ted, because it would have a marked effect on the quality of
the water, which acquires the taste of phenol. In practice,

- this leads to the fact that chlorination is carried out with

ordinary doses of chlorine, which does not assure the disin-
fection of the water, The considerations presented above
permit us to belleve that strict observance of sanitary-hy-
gienic standards developed .under ordinary conditions guaran-
Tees the disinfection of the water even under conditions of
piological warfare, This is not a chance coincident. Sani-
tary-hygienic standards have not been worked out through
speculation, but rather through the process of assuring dis-
infection of water from open reservoirs contaminated by sew-
age.

Therefore, a diversionary infection of open waler sources
cannot be effective if it 18 not combined with a destruction
of the purification equipment.

The infection of water can be accomplished, however, in
the water condults and in the water distributing system. De-
pending on how the water distributing system branches off
from the site of infection to its terminal points, the focus
of involvement by the infection may be greater or smaller.
The presumptive site of infection can be indicated with more
or less accuracy by an epidemiological examination of the
focus of infection, Factors contributing to the infection
are marked variations in the water pressure in the distribu-
ting system. A fall in pressure in the system, up to a-
vacuum, renders infection of the water technically easy to
accomplish. Poor maintenance of water towers, accees of in-
spection pits tor the water distributing network, and the ab-
sence of protection for auxiliary water reservoirs etc. also

125

043R00380005000:



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9

can contribute to this,

A diversionary infection of food products with typhoid-
paratyphoid microbes can be expected first of all at indus-
tries the products of which are not afterwards subjected to
thermal processing (hread, ice cream, certain confectioneries,
hors &'oeuvres, etc.) or where thermal processing is not
obligatory (milk). To a certain degree this also pertains
to the large mercantile establishments,-which extends the
assortment of food products which can be .exposed to infec-
tion (sausages and similar meat products, fruits, certain
vegetables, ete.).

The question of the possibility of application of an aero-
s0l of typhoid-paratyphoid microbes is being discussed in the
press.” It should be noted that there are no data in existence
concerning the possibility of artificial infection by typhoid-
paratyphoid microbes through the respiratory passages. How-
ever, it may be assumed tha® the existence of microbes in the
air will lead to a settling of them in the oral cavity and
in the nasopharynx, and they will be swallowed together with
the saliva. The disease occuring. thereby would be assocla-
ted with the natural mechanism of infection rather than with
any portals of entry which are not characteristic of the
typhoid-paratyphoid wicrobes, in addition, the application
of aerosols can lead to contamination of environmental ob-
jects (even aside from food products and water) with which
wan comes into contact, and then the microbes carried into
the mouth by contaminated hands can be swallowed along with
the food, etc, In other words, regardless of whether infec-
tion can occur through the respiratory passages or not, the
use of typhoid-paratyphoid microbes in the form of aerosols
cannot be eliminated as a possibility, although a priori., It
would be difficult to determine the effectiveness of this
method of application. These considerations pertain to a
certain degree also to the cholera vibrio.

Everything stated above determins the system of preven-

tive measures which need to be adopted before an attack oc-
curs, Among them are a proper arrangement of the water sup-
ply system of inhabited places (observance of the technology

of water purification, proper maintenance of the waterworks,

a continuous operation of the pumping stations,. ete.) and an
appropriate routine for enterprises of the fcod industry and
mercantile system (protection of food products from external
contamination at all stages: from preparation to consumption) .
Diversionary acts can be prevented only through ineffective
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protection of various objects, These measures should be
supplemented by constant bacteriological -control of the
water: by determination of bacterial contamination with
pathogeqic microbes, .

In the case of the use of aerosols protective individual
and group measures should -be used (masks and shelters) for
the prevention of direct infection of man and also all the
numerous measures for the protection of food products and
water not only-at the factories and mercantile points (seal-
ing of storehousges, covering food productg,‘etc.) but also
of the food products and water existing among the population,
Food products which have not been covered,“and therefore
which are possibly contaminated, should either be destroyed
or subjected to thermal processing. ALl the measures for
the protection of water and food products should preceed the
advent of the aerosol cloud, that is, practically they should
he carried out continuously, because it 1s impossible to de-
termine the moment of attack beforehand, After the attack,
access to food products can be permitted -only after disin-
fection of all surrounding objects and rooms, etc. hag been
carried out, The food products should be unwrapped in such
a way that they are not contaminated from the outside of the
container or from the means of covering them before dirinfec-
tion is carried out.

Prophylactic measures can be supplemented by immunization
of the population with a vaccine prepared from a combination
of all three causal organisms (triple vaceine)

After the occurrence of cases of the disease the measures
taken are no different from the measures for combatting ty-
phoid fever which have proved themselves, In connection with
the fact that careful systcmatic medical observation should
be carried out in the area of infection constantly, the
early detection of febrile patients will be facilitated,
Early hospitalization of patients and careful disinfectilon
along with other measures (the cleaning of rubbish in the
yards, -the fight against- flies, inoculations, etc.)’ when ac-
complished punctiliously and promptly can prevent the spread
of. infection among the population.’ '

Bacterial dysentery. Dysentery is a general infectious
disease with predominant involvement of the large intestine,
which is manifestéd in frequent stool, usually with micosan-
guineous excretions, '
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Dysentery is caused by several species of microbes: by
the Grigor'yev-Shiga, by the Stutzer-Schmiez bacillus, and
by microbes of the Flexner group, by the Sonne-Cruzi bacil-
lis, ete, The causal organisms of dysentery are non-motile,
do not form spores, are gram-negative, The Grigor'yev-Shiga
and Stutzer-Schmiez microves form a toxin, They grow well
on ordinary nutritive media, The species listed are differ-
ent in their biochemical and serological characteristics,

_ Under environmental conditions, the resistance of the
causal agents of dysentery is less than that of microbes of
the typhoid-paratyphqid group. In the stool of patients
dysentery bacilli die in several hours. In impure water
they die in two to four days, and in sunlight, in two and a
half to three nours. The causal agents of dysentery sur-
vive for two months in ice, In food products they survive
for several days, -

Bacterial dysentery is a human disease, Spontaneous
cases of dysentery are also observed in monkey houses, The
disease can be produced in cats under laboratory conditions.
When mice and rabbits are injected with dysentery microbes
they die from intoxication by endotoxins., Therefore, the
only source of dysentery is man.

The clinical course of dysentery has been discussed exten-
sively in the special literature, and there is hardly any
need to describe the entire well-known picture of dysentery.
In this section mention should be made only of the great
variability of the course of dysentery (from a severe toxi-
cosis to the so-called "irritablezbowl") which complicates
its clinical diagnosis, In addition, the great frequency
of the stool, which is associated wlth the excretion of a
large quantity of infected material into the environment is
important in an epidémiological connection, and to a certain

degree this compensates for the low resistance of the mi-
crobe,

The routes of spread of dysentery are the same as for
typhoid fever, However, the low resistance of the dysentery
microbes limits the importance of such a factor as water,
This, to be sure, does not mean that water-borne outbreaks
of dysentery do not occur at all, When the causal organisms
enter the drinking water large outbreaks develop, However,
water-borne epidemic outbreaks in dysentery are much less
common, obviously because massive infection of water sources
is relatively rare on account of the low resistance of the
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microbes and as the result of the rapid extinction of the
microbes, The coincidence of a massive infection of "the
water with errors in the opération of: the water sgpply sys-
tem: (inadegquate purification- and chlorinaciop)-are«necessary
for the-occurrence of an outbreak, However, the effect of
other épidemiological factors (flies, dirty hands, etc.) is
so active that spread-of dysentery proceeds very vigorous}y
and generally involves more of the population than does' ty-
phoid fever, = ; s B -

Taking into cohsideration the characteristics of dysen-
tery microbes and the epidemiology of dysentery it may be
assumed that causal agents of this type of disease can be
used as an agent of attack only by the diversionary method.
Here the water supply network or rapidly-spoiling‘food pro-
ducts which are not subjected to thermal processing can be
exposed to infection, Roseberry considers that dysentery -
causal organisms can be used for the infection of water res-
ervolrs, food, milk, etc, during @ retreat, which also to ap-
plies to the category oft diversionary acts. -

Therefore, the prophylaxis of infections amounts to the
observance of the sanitary standards in the water supply
gystem and possibly to an increase in the chlorine content
in the water, and also %o a protection of foed products
against infection. Sanitary propaganda among the population
should play an important part (as in other gases): the con-
sumption of boiled water and thermally processed (boiling,
washing fruits and vegetables wlth hot water, etc,) of food

products is a guarantee against infection by dysentery bacillil.

With the occurrence of cases of the disease the same mea-
sures are used which are taken in the fight against dysentery
under ordinary conditions, These measures have been quite
well worked out and are generally known,

Typhus. The causal organism of typhus, is the Rickettsia
prowazeki. In smears the Rickettsia prowazeki has the ap-
pearance of cocci, bacilli, and sometimes of filaments which
are often arranged in pairs and rarely in chains, Study by
means of the electron microscope has shown that they possess
a mewbrane and many inclusions in the cytoplasm, A bipolar
structure is ‘shown by means of the phase contrast microscope.
After staining by the Romanowsky method brightly staining
chromatin granules, which are arranged differently depending
on the morphology of the cells (p. F. Zvrodovskiyg, are found
in the bodies of the fhickettsiae,
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The Rickettsia prowazekl is a microorganism wich }1tt1e ; dal state, restlessness, delirium, hallucinations, etic.)
resistance, like the major arasites. and in the heart (dégeherative changed of the muscle, in-
However, this does not mean S ; : volvement of the vessels). o .
coming olit.into the environment. ditions, -

4 for quite a 1o ime, Thus, in the stools of
1 : y conditions the
Ricketts r 1 iable for several months. Under
artificially created conditions (desiccation in the frozen
state) the rickettsiaé can be preserved for several yearsi
This speaks for the possibility of prolonged preservation [ed
the rickettsiae in the capacity of an agent of biological at -
tack, .

The briefly described signs of typhus infection can be
preceded- by prodromal signs consilsting of headaches and
muscle, aches, poor'sleep, rapid fatigability, etc, ' The
presence of such signs in cases of -possible infection
{in' a’ focus of infectibn) should-attract attention and
should be considered to be 1nq1pient typhus, and the entire

‘complex of anti-epidemid measures (hospitalization, insect
elimination) should Be taken with respect to the patient in

the focus.
lModern methods of mass production of typhus rickettsiae

have been.quite well developed,. They can be grown in lice,
in the yolk sacs of chick embryos and in the lungs of rodents,
maintaining their pathogenicity for man.

There is no reliable information as to how rapidly after
an infection through the respiratory organs the. signs of
the disease appear; Lt is possible that the incubation

. . eriod s of the usual duration oh the average, 14-15 days).
Man is absolutely susceptible o typhus. The epidemiology p . ( ge, 5 days)

of typhus is quite well ¥nown, The only vector 9f the in?ec-
Gion is the louse, In the complete absence of i28 B patient would not poesess any pidemic tendency if participation of
O mot constitute a danger to those around. ~HOWSTS, this the only vector of- the infectlon--the louse--iseliminated.
does not mean that a.person cannot be infacted artif101glly Therefore,- anti-epidemic measures in the area of infection
by another route. Cases of 1aboratory 1nfection with typhus should primarily provide the careful accomplishment of in-
during the preparat109 gf‘typhus vaceine in mice SPeék on sect elimination, When a locality with a large number of
behalf of such a possxb}llty. The intranasa} infection of inhabitants 1s affected, the citizens themselves may be
mice produces sneezing in tpem, even though 1t 18 carried out brought into the work of insect elimination, providing them
unde? light anesthesig. Thls’1? 1“? turn, groduces a dissem- with insecticidal soap. Correctly and carefully performed
ination of the igfecblous material 1n'the air, Labo?abory measures can completely prevent the spread of typhus, limi-
workers who are in the same and sometimes in the next room ting the number of cases to those directly infected

are infected by breathing the air contaminated with the ric- .
kettsiae. Therefore, the portals of entry for the typhus
jnfection way be the respiratory organs. By comparing this
with the possibility described apove of keeplng the Ricket-
tsia prowazekl in a desiccated condition for a long tiue,

the conclusion may be reached that the possibility exists of
using the causal organism of typhus in the form of an aerosol
as an agent of biblogical attack. :

The Rickettsiae prowazeki when used as an agent of attack

Specific prophylaxis (vaccination) is possible but has
not been adequately worked out as yet.

Q" Fever §Qneumorickettsiosis}. A particular species of
rickettsiae, the Rickettsia burncti, 1s the causal organism
of an unusual rickettsial disease which occurs in people in
the form of an acute febrile disease, usually with the pre-
sence of pneumonia-but in the absence of a rash, and which
has been givén the-name ugh fever. Rickettsiae represent
small coccoid bodies; they can have the appearance of small
or of large bacilli, and sometines form filaments. The for-

The clipical'picburé of typhus is characterized by an aalte
onset, by a rapid temperature rise (for two to three days),
by a typhoidal state, disorder of activity of the cardiovas-
cular system and by petechial rash which appears on the 2 2ti et b1 PR iy
fourth or fifth day. The fever remains about two weeks, : ! . mation o trable forms is a characteristic feature of them.
after which the temperature, falls by crisis or by an ab- ' Th Kettsi : oy -
breviated‘lysis. Ao the climax of the fever definite signs e rickettsiae are readily cultured in laboratory ani

mals. However, in mice the infection occurs asymptomatic-

of inboxication dévelop 'in the central nervous system (typhoi- ally, but a fatal infection develops when they are infected
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yith a large dose. Guinea pigs are more_sgsqeptible,and,
therefore, more, suitable for isolation and culture of the
rickettsias. Rabbits are not suited to these purposes.

The causal ‘agent. of "Q" fever is very resistant both in
moist and in dry, substrates. In butter made from the milk
of infected cows-it remains very active for 41 days., It
tolerates desiccation very well: it maintains its infectiv-
ity in the feces of ticks for 566 days., Dried urine and blood
of infected animals preserves its infectivity for several
weeks. Pasteurization of milk reduces the number of ricket-
tsias but does not lead to complete disinfection.

On prolonged maintenance under laboratory conditions the
causal agent of this disease preserves its infectivity for
a long time, Thus, in blood of infected guinea pilgs kept
under a mixture of oil and vaseline the rickettsias preserve
their infectivity for more than nine months,

The causal agent of "Q" fever is pathogenic for many
species of animals: rodents (mouse-like, susliks), wild
artiodactyls (Persian gazelles), domestic animals (short-
and long-horned cattle, horses, asses, dogs, etc.). Its
pathogenicity for birds (for example, field sparrows) nes
been established.

Man is also highly susceptible to the infection.

The incubation period in Q" fever lasts from 19-20
days (14-26 days), on the average. The onset of the disease
is acute, out is not severc. The fever begins with a chill,
rapidly reaches a high jevel and lasts for four to 15 days.
It is accompanied by headaches and muscle aches, and by gen-
eral weakness, There 1s no rash, which distinguishes it
from che majority of other rickettsial diseases, Pneumonia
is very characteristic of "Q" fever, while it is comparativ-
ely rere in the other rickettsial diseases, Most often,
the lower lobes of the lungs are affected, The pneumonia
is accompanied by a dry cough, which is found on the fifth
to sixth day of the disease, and by pains in the chest cor-
responding to the affected part of the lungs. The pneumonia
itscif has an atypical course: it is not demonstrable by
auscultation or by percussion; 1t is mainly diagnosed ro-
entgenographically. In individual cases, it shows the course
of a severe bronchopneumonia with the excretion of sputum,
or proceeds subacutely, resembling tuberculosis. There is
a tendency to bradycardia noted in the heart. The course of
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the Gisease 1s benign, but the perxod of convalescence 1s
protracted (several weeks).

In addition to this typical.form, "Q" fever can occur
with the most varied clinical picture. In accordance with
this, grippe-like, septic, pseudobrucellosis, nervous, low-
grade febrile, latent and other forms of this disease are
distinguished, .

The :disease leaves a strong immunity in its wake.

[

Successful treatment is given with aureomycin (biomycin)
and levomycetin [chloromycetihl.

The epidemiology.of Q" fever has not been adequately
clarified,-: However, the main data concerning it are avail-
able, Rodents and ticks are the natural reservoirs of the
infection; in ticks the infection is transmitted transovar-
ially. Evidently, domestic animals are infected by the ticks
(goats, sheep, cows), ‘and these are frequently sources of the
infection for man. .Therefore; "Q" fever is a typical zoono-
sis., It is believed.that man can be infected by the oral
route by consuming milk.and milk products from sick anjmals,
through the skin, as a result of tick bites, through cci-
tact with infected articles, through the nucous membranes of
the eyes, etc. and respiratory passages (inhalation of air
containing infected particlesg. Particularly great signi-
ficance is ascribed to the air-berne route of spread of the
infection, particularly to the inhalation of dust (the cau-
sal agent of "Q" fever is found in the dust of farms which
have sick aniwals),

There is no agreement on the question of whether or not
the infection is &ransmitted from man to man, The majority
of research workers deny this possibility, It should be nmen-
tioned that such an idea renders completely incomprehensible
the assertion that the main route of infection of people 1s
through the respiratory passages, on which wany research
workers insist. In all known infectlons the infection of
man through the'respiratory passages leads to the involvement
of the latter and to the spread of the infection by the air-
droplet mechanism, It is difficult to believe that “Q" fever
ig the only exception.. Therefore, either we must accept the
infectivity of man.for those around, with the participation
of the air-droplet mechanism of transmission, or deny the
chief "importance of the' respiratory passages in the infection
of man and regard the pneumonia which frequently develops as
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secondary. : . d:
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jonally important for understan in|
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y a ent of this disease
reificially. created

This problem 18 exc
the natural spgeadfofs
sible methods of usi : '
ggg the sﬁnead of the infection.in an a

f roous of infeckion).
idemic focus {focus of infect
igould be discussed in some detall,

rodents and ticks as natural re-
i1t follows that: the 1nfectt22nogf
eople can occur elther as the resultAof the %ggiugiion oo
gnfgcted food products (with the possible pard 1ogi-horned
additional epidemiological 1ink--short- anl ( i%h e s
8 tle), or .as the result of the bite of ticks (¥ the pos
gigleepértiéipation of them in t?e 12£§gazgntg§ iigigs o
th cases, infection . .

anim?iglionlgangcluded,'1f we overlool, .in geneﬁa:\.‘,1 Ehiust
resp; ite cases of the infection, for example, t ri_% auss
?ﬁgﬁ ;acking straw which had been sent into a 1;2;0;t§ un
there were no other sources of the infectlon.tion oT L O ther
the dust method of infection in foci of infec O T o
mezhods of infection are possible have, at least, >

proved.

Therefore, this problem

From.the recognltion of
servoirs of the infection

G i f people should
the chief method of infection o .
be considered to be elther transmissivg or oraiétggpagitng
n the source of the infection, This 18 assoc gy ey
2he absence of infectivity of the 519k Eiizogzéepzhere Lar ¥
o are hospitalized, because in here e,
ggoggng?tions which would contribute to the transmission

the infection to those around.,

Therefore,

There are other relationships in the 1nf§ct}zn gﬁegagnia
ghrough the respiratory passages. The devehgp; %s D onsiy
is accompanied by the excretion of sputum whic 8 lously
se ded with rickettsias. Under these condiftions e‘p1 4
San ig i;fectlve for those around, although the cond;gigate
aiger which hospitalized persons are kept dge?%:n023thors
to the expression of this property. ’I‘hus,f S e among
have described an intrahospital outbreak o fever Ao
patients and medical personnel, A laboratory wo

source of it; he had been infected in, the process of work-

ing with the causal organism of uQ¥ fever, In the course

t i he hospital, evi-
he infected 38 persons in t
ggnzgg 33“22: air-droplet route, because r10k§§tfiiz zgz:in-
found in the sputum. Then, despite the fact at
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e s e -

ued to' eXerete the causal ofgarisms ih the sputum for
:hree months, ‘the cases '0f the disease sﬁoppga.- Uﬁdougggg?;r
his was precgded by a change in the measures taken for the ’
patienﬁ,_ It is ;nﬁgresting to note that the source of the
outbreak wds a*man “Who had’ beén 4infected ' in'the laboratory
thaqus, not ‘by’ the' natural ‘route. It i's -believed that in’
suchcases the infection is brought about through the res-
%;rafopy Dassages, Here, there is a primary involvement of
e lungs, Wpicy‘ms acodimpanied by the-excretion of a large
number Of rickettsids, From this exaiiple it is' seen that
under certain conditions a sick person is highly contagious.

The conditions presénted above

A 1 ) ) permit-us to supposé t
under certain conditions (for example, ‘in' the evegg of p?if
mary involvement of the lungs, or in the-acute bronchopneu-

monic form of the disease) a person ca itug
ic for n co i-
demiological danger., " ¢ ® ki an eet

. The most probable method of using t
. g € > g the causal or

Q fever, in the'form of ‘an-aerocsol, ‘is determinegag;sghgf
poss1b1}r§y qﬂ'infectfod'thrdugh the fespiratory passages
by bhg great resistance of'the dausal agent, by the great’
propapili?y-of'an inerease in the epidemlcity of this fo-m
of biodlomical weapon in primary involvement of the lung:

and also by the fact that massivendss of infections can
readily be producéd by this route, The use of infected ticks
cannot oe very effective both becaus

e of their biologica
characteristics (number of blood-suckings, poor mobi%igyl
season of activity, etc,) and because of "the lengthiness"

of the outbreak produced artificiall,

¢ . Yy by them, which pen
the tlmgly application of the entire system oé measurgs ?3;5
protection against attack, Food products (milk, etec ) can
ve infected for diversionary purposes, ’ ’

The establishment of the use of rickettsias
a@cry wethod can be based on the examinations o?yvggfoé:bgﬁ-
vironmental objects and on material from patients In the
fp?mer case, waghings should be ta%en from articlés onto
wplch particles of the aerosol, suspected food products, anu
tlcks’may settle (if there are any indications that the& have
oeen cdropped), etc, The examination proper should ve car-
?1ed ogt in the‘form of a biological test by the subcutaneous
infection of guinea prigs in the area of the thigh. Disease
gg Es: ;iggigs§egima o; thg subcutaneous tissue and gangrene

curs on the third to t H

many r?cket?sias in the affected tissues?ntghgigfoggergeizf
oculations into fresh animals should be made at the éeight
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of the fever in the infected guinea pigs. The rickettsias
can be reinoculated’ into the yolk -sa¢s of chick embryos
also.:

Guinea pigs can be infected with material {rom patients
by the method mentioned above or intrdtesticu arly; the
maximum accumulation of rigkettsias is found in the tissues
of the testicles (in the cytoplasm of the histiocytes) on
the seventh or eighth day in the form of coccoid or diploc-
cal forms, Chick embryos can be infected direc¢tly with this
material,

Making the diagnosis in patients can be based on serolog-
ical examinations (agglubinagion reaction of rickettsias and
complement-fixation reactioh) also. [

The prophylactic measures are determined by the method of
application of the rickettsias a&s a weapon, Such group mea-
sures of protection as shelters protect against rickettsias
used in the form of an aerosol, Individual measures of pro-
tection of the type of masks, respirators; etc, can be supple-
mented by vaccination in this case. The vaccine which has
been developed at the resent time does not constitute a
complete safeguard against the disease during ‘an infection
en masse. However, in immunized persons the course of the
fever is incomparably milder, without complications, etc.
Naturally, the immunization is effective also for other
routes of infection,

After an attack has been made, & careful supervision {no
less than 21 days) is established of the inhabitants of the
affected area. As a result of the high degree of resistance
of the rickettsias, d;sinfection, insect elimination and
deratization operations should be carried out extensively
and very carefully, If it is established objectively that
the rickettsias were used in the form of an aerosol, measures
in the focus should be extended to include animals ( sheep,
goats, cows) in the form provided for by the veterinary-
sanitary legilslation for zoonotic infections. Milk of these
animals should, of necessity, be boiled, because pasteuri-
zation is inadequate,

With the occurrence of cases of the disease, the same mea-
sures should be taken as for other infections (hospitaliza-
tion, terminal disinfection), The prophylactic use of anti-
biotics is possible,
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In the hospitals the medical personnel should wear at
least masks. -

{When the rickettsias are used by other. methods, appropri-
ate' measures are baken with respect to food.products when
there is a diversionary infection of them)ior ticks (insect
elimination)s ) T : .

Virus Enceghal%tgdes. Cerebral afflictions are caused by
geveral:species ol V ruse;i~3HOWevgk, not all thg viral en-
cephalitides have bvéen sufficiently studied. The epidemiol-
ogy and etiology of sofe of them are not known to date.

Among these are Economd's encephalitis [enceﬁhalitia lethar-
gica) and Australian encephalitis (X-disease). Among those
which have beén adequately studied are tick-borne spring-
summer encephalitis, Japanese, or summer-autumn encephalitis,
St. Louls encephalitis, and equine encephalomyelitis.

Tick-Borne Spring-Summer Encephalitis. The etiology’ of
this disease and thg epidemiology'of have been studied by
soviet scientists, The causal agent is a virus which is .
pathogenic not only for man but also’ for-cher species of ani-
mals and birds, which are infected under natural conditions.
The vector of the infection and chronici carriers of the -virus
are ticks of the. genera Iibdes;-Dermacenﬁor and Haemaphysalis.
The virus concentrates chiefly in the salivary glands of the
tioks and enters the bodigs ‘of man and-animals with the sal-
iva of the tick during a bite. SEvidently,tthg virus enters
the genital organs of the tick also, because it is - transmit-
ted to the tick progeny transovarially.

The virus is cultured in susceptible animals (mice) and
on chick embryos (on the chorioallantoic membrane). VWhen
dried from the frozen state the virus-is resistant, The virus
can be preserved for 25 days in a suspension of brain in
physiological solution. The possibility of laboratory in-
fections without the participationcf vectors permits us to
suspect infection by other routes, for example, by the air-
borne route, Therefore, thé possibility exists of applica-
tion of the virus as 2 biological weapon, at least in the
form of aerosols.

Phe events in Korea have shown the attempts at using the
biological weapon are possible by means of scatteringlinsgct
vectors. However, the dropping-of ‘tlcks can create locali~
zed foci’of infection. We must consider also that ticks can
be used during definite seasons of the year--during the per-
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iod of their greatest activity.

The season of the greatest activity of ticks is found
from April to June, After a certain delay (incubation per-
1od) the activity curve of the tick factor is repeated by
the tick-borne spring-summer ehcephalitis morbidity rate.
In the western regions' of the USSR the maximum number of
cases are observed in June-July;

The incubation periog. lasts two weeks; on’ the average
(eight to 23 days)i The disease begins acutély, with a rapid
temperature rise (to U40P), very severe héadache; nausea,
vomiting and general hyperesthesia. The psyche is impaired.
The disease affects the gray matter of the spinal cord, most
often of the superior cervical segments, as a result of which
flaccld, atrophic paralyses of the muscles of the neck and
shoulder girdle develop. The paralyses are observed in more
than 20 percent of cases., The recovery period is prolonged.
A strong immunity remains after the disease. Therapeutic
serum and convalescent ‘serum can be used for treatment,

The vaccine which has been proposed for purposes of spe-
cific prophylaxis represents a suspension of the brains of
infected mice, in which the virus has been killed by the
prolonged effect of small doses of formalin.

Anti-epidemic measures should be directed against the
vectors of the infection (insect elimination). The indi-
vidual measures of protection are appropriate clothes and
insect repellents. Patients should be hospitalized immedi-
ately, not so much because of their epidemiological threat
as 1in the interests of the patient himself.

Japanese, Summer-Autumn Encephalitis [Japanese "B" En-
cephalitis]. Cases of this infection are observed in Japan,
Korea, in the Philippines, in the western regions of China,
in Manchurila, and in the southern regions of the Primorskiy
Kray. The regions affected by encephalitis are strictly ousr
lined, and cases have been observed in them for many years
(natural focalization according to Pavlovskiy), '

The causal agent of Japanese encephalitis is a filtrable
virus, to which, in addition to man, monkeys, certain species
of rodents, sheep and goats are susceptible, Because the en-
cephallitis has been observed for many years in poorly inhabi-
ted localities it must be considered that certain species of
animals (possibly also birds) are the reservoirs of the in-
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ick - , phalitis,
fection,-as in the case of tick spring:summer encep
becominé sick from it unden_naturalﬁcquxt;ons; ‘mherefore,
Japanese, encephalitis should be regarded;as 8 ZoONosis.

bsquit > the " Japan cephalitis
' squitoes are the vectors of the Japanese encep
virﬂz:gculex ipiens, Culex tritaeniorhynchus, Aedes. to ?i,
Aedes albopticus and Aedes Jaggnigug.?bgnggégﬁztienioﬁé.Vi_
hynchus and Aeges togoi are infected sponta Y.
rus reaches 1ts maximum goncensration in the bodies of the
mosquitoes 15-20 days after the infection. . .- b

h_
its remaining properties the virug of Japanese encep
alii?s‘is similar to-the‘yirus of spring-summer encephalltis.

he methods of using the virus of Japariese encephalltis
as En agent of attack can evidently bguanalogqus:,otzhosihac
deseribed above. It should be taken into considera bog
mosquitoes are more active as vectors but they canno ite15
bred in many localitles. Therefore, in many reglons Lo he
impossible to~cneate,1ong-smplden1ng.foci or,Japan:ae ene 9]
alitis, the possibility of which, would: compensate to sop
degree for the lack of epidemicity. i

inical picture of Japanese encephalitis is charac-
terzzzdc%;nzg ac3Ce onset, The incubation period 1ast;h10—
12 days, and the prodromal signs are usually absent. Tgnic
temperature rapidly reaches 39-41°, Vomiting‘occuii. il
and clonic convulsions develop which go into an epilep A
attack. The muscle tone is increased (fixed positlonaio vhe
patients). Recovery is slow, with a prolonged mental mp:re
ment (weakening of mewory, discrimination, etg.). T:eiitv
no pareses, paralyses or similar phenomena. The, morta Lty
rate is high (U40-50 percent). .

treatment and prophylactic measures are the same as .
forT2i0k~borne encephglitis. Anti-mosguito nets shouldlge,
added to the measures of individual protection, Natura 1§’l
in the focus of infection-insect elimination should be ¥ tﬁ ¥
used, (when insects are dropped) as well as;processing of the
population (in the event aerosols.are, used).: R

. Louis Encephalitis (American Encephalitis). Cases
havitbegn Sbserved 1n the United states (in 5%, Louls and ¢
its environs and. in the state of Illinois). The causaliagen
of encephalitis ig a filtrable virus, which is similar T: .
its prbpeftieé to the. virus of, Japanese encephalitis. i
virus is pathogenic_for monkeys and.mice, is not pathogenic
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for gheep.and othér animals, The vectors are Several species
of mosquitoes of the genera-Culex, Aedes and Theobaldla.
Culex- torsalls mosquitoes have been found to-be spontaneously
infected, The morbidipy is observed in August-September,

A L : . B

The clinical picture df Americdan encephalitis is.the same
as that of .Japanese encephalitis, but it is milder.,

Treatment and prophylactic meadureés are the same as for -
Japanese encephalitis’ N

: - .t s
Equine Encephalomyélitis;- Cases have béen observed in
- America, Germany, and France. In the United States, two '
variants of .the-virus are known--western and eastern equine
encephalomyelitis, which are capable of producing cases of
the disease in persons, Equine encephalomyéelitis observed
in the USSR .1is obviously not transmitted to people, because
no cases have been observed among people.

Many ispecies of rodents, calves, goats, cértaln birds’
{with experimental infection)-are susceptible to the viruses
of eastern and western encephalomyelitis. Under natural con-
ditions, mules, horses and man become sick with it. The
cages of eastern encephalomyelitis are more severe.

The disease in people is characterized by a sudden onset
(in the western variant prodromal signs are observed--head-
ache, sleepinegs, intestinal disorders). Fever with a temper-
ature of 40-41° is accompanied by neurological symptoms:
very severe headache, pronouriced pain in the back muscles,
sleepiness, confusion, speech disturbance, ataxia, nystagmus,
convulsions. In eastern encephalomyelitis general rigidity
of the muscles or opisthotonus, paralyses, pedal and facial
edema and cyanosis are observed. In tle eastern variant the
disease passes through two phases: -the initial general signs,
of* the prodromal type, pass’ without- trace, and then; after
a short period of apparent recovery, the complete, severe
plcture of the disease unfolds, -Paralyses are observed in
15-20 percent of the tases. The mortality rate is high:
about 15 percent.in western and up to 74 percent in the eas-

tern form of encephalomyelitis, Chiefly children are af-
fected. o0 . . .

- "The virus of eqcebhaldmyelitis is readily cultured by
all the methods known in virology:' in tissue culture, on
chick embryos;.on animals, Large numbers of’ the virus are
readlily obtained by the infection of chick embryos., This
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f mice, is

. ‘well as passage through the brain o s R
ﬁig?g:éda?or the purpose of obtaining virus during prepag:
tion ofthe vaccine: Vaccination creates a strong .immunity
to the disease. . v RS .

res “is Gnknown. Eviden-
» nature the reservolr of .the virus is unl n
tlylpngither horses nor man play the important pa?t §n°§r§
ser%ing'thé'virus<1n-nature£i ng queigégneggh:§cno§:~is ben
fection has not been nally solved. .
g?Zvigligat two bloodeiucgigg arg?iggodihgaggig%gigg,13hich
the transmission.of. epdephalomyel- 4 .z : 3
i d. .maintaining it under
transmits the .virus from bird to bird, .m n Do o intoo-
ditions, and mosquitoes,  which tran:

-gigzr?%ogogirds to’vermebrateﬁ,gincluding horses and man.

: ‘ siof equine & lomyelitis in the USSR
: e of cases:of equihe encephalomye
ca;rgz 2§§§§§nea either b¥htheblackeogfs:gp:g;ig;iiggeosegggr'
al virus or to.the.absenc o
;ge:2§oigc the use of the virus of American equine i?oepggg
om; elitisfcould im only of directly infec 1ng o
pogulation, which can be accompl%s?egeggeg i:g%ir:oiai only
by means . of. aerosols.  The'use- o nf . 18 08N ne are
i .of cases of the disease
Lotodnan e o ecto hich are secondarily infected.
no appropriate local vectors wl are BN oy ion oan
In the event of the presence of vecto : o laria.
judge by the analogy
assume broader dimensions if we Ju e e e 10ded
osed that the second possibi v
%g gﬁz %gs§$pgecause the presence oghapgropilﬁzﬁizchgfs
have led to an adaptation, of e loca
gz;iglomyelitis virus to the human body, a8 occurred in
the United States. -

These considerations, in accorgince zit?ezgimgggtigggsiﬁle
t s ermit us L
metnod o ive (aergzgl(gésﬁa and gogles for the'protection
th iratory organs) and
o ce:s?ng of ¥ le with the aim oftelimlna—
gggg aerosol particles which have settled in Chgiezenthgre
an attack. If the attack is n02~€§go%?;§egazgs 0? éhe oL sase
’ 3 for these measures a
iicﬂg pgzcause by this time the virus would have gisg oub.
This évidently applies to all viruses described above.

3 disease produced by
ittacosis is an infectious febrile
a fgiérable virus and in the majority of cases it occurs
with inflamation of the.lqngg. .
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representatives of
a group of Vv 4o’ ‘8 r which cause
diseases of birds . ined under the group -
of ornithoses. In their propertigs the virus of 1ymphodranu=
loma (a human of venereal disease and viruses of various
animal diseases &re similar to the viruses of ornithoses:

The virus of sittacosis 1s one of -the :large (280 .to
380 millimicronsg yirbses-but it paeses through a seivz
Tilter, through the Bérkefeld'filtersrand through large-
pored‘Chamberlane cahales«in»impresaions:orvin«séctionsxfrom
organsg of the elementdry bodies of the pirus can be found- -
by staining in tHe Romanowsky or lorozoV methods. ° They
are found in célls, of ‘the pebiculo-endothelial system or intra-
cellularly after . rupbure of the cells. I, the event of
an intracergbral infection the sections-(smear-impreésions)
are made from the brain; in- the avent of an intraperitoneal
~infection, from the spleen and liver. : ‘ . L.

The virus of psittacosis 1s quite resistant.. Heating to
a temperature of 569 for thirty. minutes does not _inactivate
it completely; 1 in ten minutes only abt 60°. At low
temperatures (minus it r is vi - year and
even for two years. Vhen freed of tissue particles of the

ded in a buffered physiological solution, is

p?eserved for no less then three weeks: In sputum and in
pieces of lungs placed in glycerine the virus is rapidly inac-
tivated, which should be taken into consideration when
collecting material for laboratory examinations.

The virus 1is pathogenic for mice and they are utilized

for the isolation of it. Mice may be infected by any parenter-
al route. The virus can be isolated and cultured also by
infecting chick embryos (in the Allantoic fluid or in the

yolk sac).

Under natural conditions the virus of psittacosis and
other ornithoses effects about thirty species of parrobs,
domestic pigeons, ducks, chickens, turkeys, egrets, etc.
Guinea pigs and r bbits are susceptible to certain strains of
the virus and are utilized for the igolation of it. Birds
also may be utilized for the 1s0lation of the virus if it
can be ascertained that they were taken from healthy aviaries.

Man is infected with psittacosis and other ornithoses

from parrots and other birds. .The incubation period in man
lasts from seven to fourteen days {on the average ten days).
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‘The clinical course of -the disease 18 gifferent. - In some

cases, the onseb 4 "sudden, with a ohill, fever, loss of
appetite, pain "in the throat, malaises photophobia and &
sevepe“héadache. In other cases the disease hegins gradually
and unnoticeably. The ;temperature at first 18 somewhat less
then 38 to 39° C»» and then increases.. in severe cases, :

A ture of consbant type persists for about two -

i drops.on‘the.seventh to eighth day.

The temperature decreases gradually. Nasal hemmorhage 18
noted in 25‘bégéenﬁ~or the oases. A slight ory cough develops
in the patients for daveral days. The, sputum 1is neyer
abundant ;- 8t first- 1t 1s _mucous and then mucopurulent. The
physjcal changes’ are poorly expressed: Sections
of bullness to percussion are found at the bases of both
lungs; rales can be heard, vegihning with the fifth day. The
degree of development of pneumonia is established by X-ray
examination: Recovery proceeds slowly and vhere are often
relapses. Regidual signs in the form of 'a network" of inter-
stitial thickening with individual small foci are detected: by
roentsenologicbl examination when' it is impossible to detect
any changes by drdinary'examination. . L

The mortality rate in psittacosis 18 equal to nine to
eleven percent, but in individual cases it can be higher.

The mortality rate is reduced considerably by the use. of anti
piotics (penicillin, piomycin, etc.). Blood 18 taken .from
the patient for laboratory examination during the first few
days of i Blood. taken during
the first fe d e virus

and for perfor! - 5 . The, compli-
ment-fixation mens of syrum
taken during and after -two weeks in order
to ascertain the occurrence e in the antibody project.

Befibrinated plood is used for isolatlon of the virus taking
into consideration the fact that it is found in the blood
guraing the first week of the d1seasc. .The virus may be
isolated from the sputum at later periods: After two to

three weeks, and in certain cases, even later. Therefore,
thig material can also be taken for examination. IT the
patient does not excreet any spubum, & washing 18 made from
the bharynX with sterile physiological solution.

On autopsy of ulminary tissues should
pbe taken from areas showin| and also piecés of spleen,
and exudate from the plural ca .. Each type of material

is put individually into test tubes which are covered with
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rubber stopper's. The test tubes are.put into metal cases and
during transportation 'the material is refrigerated {dry 1cé,
by putting thé cases into ice, ete.) A similar procedure 1s
carried ‘out with material taken from the bodies of birds.

iIf the bodies of birds are being shipped they should be wrap-
ped up in many-layered- gauze, moistened with five percent
lysol or phensl and placed in a canvas bag. Refrigeration
of the material is obligatory.' - .° .-

The main source of psittdcosis and ornitho@és in general,
as seen from thé name,.are birds, and particularly parrots.
However, man to man infection ds .possibile. ﬂe¢enﬁl ,.more .
then twenty cases of .infection of medical personnel (thirty
persons) have been described where contact with birds had been
completely excluded. L Lo

Tnfection obviously occurs: through the, respiratory |
passages:- Intrahospital and intralaboratory infections
attest to this. ‘The ‘latter .cases also speak for the great
susceptibility of man because infection is contracted very
readily. The infection of Jaboratory animals by inhalation
of the virus also indicates the fundamental impor-tance of’
the air-droplet mechanism in the spread of the .infection.

These' data speak for the fact bthe use of the virus of
psittacosis is possible only in the form of .aerosols.’ True,
reports of the possibility of infection from articles ‘con-
taminated from virus (feathers of birds which have died,
excreta, nasal excretions, etc., permit us to assume_ the
possibility that infected articles can be dropped. However,
in the best case such a method can produce only solitary
cases of the disease. The application of aerosols makes it
poasible to infect not only people but also birds, creating,
thereby. a powerful focus of infection with a long-lasting
reservoir of infection in & given locality.

Apart from the usual measures of‘protection to which
recourse is had in places where the use of aerosols 1s
suspected. ,

Protective masks and goggles, gas masks, shelters) the
prophylactic use of antibiotics 18 possible if it has been
established that the virus of psittacosis was chosen as the
agent for the attack. Vaccines made of psittacosis virus
have been obtained and have been tried out. on volunteers;
however; their epidemiological effectiveness has not, been
established. C ¢ .
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When cases:of the disease.occur among people measures
should be ‘taken in.the area of infection taking into con- .
sideration also the possible infection of birds.

Continuous medical supenMisionJis.estab}ished of the popu-
lation in“the area of infection for two weoks during which

- temperatures -are.taken. ¢ At the first: signs, of the disease *

the patient is hospitalized and disinfection is carried out
of his' personal -articles. R , e

B s P R o ! L.

Observation of persons who have-been in contadt with
patients is dohtlnueq:rormtwoAweeksxbQpér hosp;talization of
the patient. A careful examination of birds 18 carried out
by the veterinary service in the area of infection with the
aim of :stablishing-the. presence.ofcases of -disease among
them: - On: large 'farms sick.birds and-those suspected of being
sick.are -killed and evisgerated on the spgﬁ,-.The meat ‘can
be used.as food: after_thermalprocessing the down and feathers

.ape carefully collected and burnsc. “In.individual farms in

which :cases..of .the; disease .are found the, ¢linically healthy
birds ere killed with consumption of the méat as food. e
feathers and down are burned. Sick birds” sre destroyed (burn-
ed). Careful disinfection (with a clarified solution of
chloride of lime) is carried out in the aviariés. Thé eggs
may-be utilized as food dn the cooked (hard-boiled) form.

The sale of birds ang eggs from ihLe grea of inféction is
prohibited. The quaranbine; is removed from férmg six months
after the last case of disease amoug the .birds.

The medical and vetgrinary. personnel carrying out the
work on the elimination of the after-elfects of the attack
should ‘use measupes .of individual protection (ordinary overalls,
cotton-gauze masks,_protective glasses). - Bedical supervision
is established of them- also. .

Yellow Fever is an acube infectious digéase of tropical
and sub-tropical countries, of viral etiology, which is trans-
mitted. by mosquitoe bites. .

The causal organism of &ellow fever belongs to the group
of small.viruses (twelve to ninetéen millimicrons); it
readily passes through all the bacterial filters. Depending
on the tissues that it accumulates in chiefly (affecting
them) two types, of virus strains are considered:.. Naurotropic
and Viscerotropic. However, different tropisms of the virus
can be associated.with, the method of culturing it. The ori-
ginally .straing are evidently »nantrobic.

5
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The virus is readily cultured on animals {(usually on
mice), in tissue cultures and on chick embryos,  that:is,
by all the methods known to-virology:. : . «. i

The virus is sehsitive to heat and. antiseptics. It is
well preserved in’ 50 pérceht glycerine ‘solution, which is |
utilized for shipp@hg‘tﬁe~materialéforWexamination;. The fro-
zen infectious material’ presedves its activisy.for a long
time, The virus desldcated in the .frdzen state When kept
in the cold can remain viable for several years, The blood
ofopatientg looses;lqg infectivity at a temperature of - 2U-

32 centigrade in approximately’ two days; at 55°, in.ten min-
utes,, R - R .,

The virus_qf_yelidw~feveﬁ is pathogenic .for.mlce, guinea
pigs, hedgezhogs, certaid species-of :edentates (anteaters and
others), certain species of rodents-and all marsupials, Mon-
keys are readily infected-by the virus -of yellow fever, . Rab-
bits and ratb of ‘the’laboratory animals; carnivéra; the maj-
ority of rodéents, cold bldoded ‘animals and birds are resis-
tant to"the virus. ' : O

“a

Man 18 very susceptible to the: yellow .fever virus, .

The course of the‘diséase in man is variable: f{rom very
mild to very severe, ‘terminatifig in death in several days.
The incubation period is :equal to two to- seven days, some-
times being drawn out to'12 days, -The febrile period begins
suddenly without any prodromal signs, The high temperature
is accompanied by headache; pains in'the back, and in the
feet. A lack of correlation between the pulse and the tem-
perature is characteristic of yellow fever, A remission is
possible after which the temperature rises.again,-and jaun-
dice develops. Hemorrhages are observed in the skin and
mucous membranes. Nausea and vomiting (ot changed blood)
increases, In favorable cases, the temperature: drops 1yti-
cally. The mortality rate is considered to be various
ranglng from 5-25 to 30 percent if 1t 1§ not taken into
congideration that during the severe outbreaks it reaches
70-75 or -even 94 percent. Possibly the ldtter figures: per-
tain only to the most severe cases.:' There is no:specific

- treatment. R T . v

At thé ‘'very beginning of the preféent century-it was shown
by experiments on volunteers that yellow ‘fever ‘I's transmit-
ted only by blood-sucking mosquitoes. Attempts to infeet
people with underwear taken from patlents or with underwear
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contaminated with.blood and vomitus of patierts.did not.give
any-positive: resulys, . Thus, the .opinion,was confirmed.that’
the only rou e “of “transmission of the Infection is by the
mosquito in the..body .of :which the- virus is: capable of ‘multi-
plying and reaching a-high_concentration-on.the twelfth day.:
after infection.

From .this point:of ;yiew, -the use -0f sthe yellow fever vimus
as an agent of biological atback is.possible only by “dropplng
infected-mosquitoes; +This, to be ,sure, -can.limit the-.effeéc-
tivereas .of the attack; because the: inclusion of.the natural
mechanism ofytranémtssgon“of;1nfection requireas the presence
of , the ,Aedes aegypti-mosquito in. the givenzlocality; and. 1t
is found only in & small section of the .southern coast:of -
the Caucasus (Batumi Poti, and Suahumi) where they were
brought~by ships, In other places of the Black -Séa rcoast
the mosquito of this specles did not take route.because.of
the unfavorable climatic conditions, since there is no basis
for_ the-belief that 1t was not imported into these frequently
vigited ports.(Odessa’ and others). Therefore, on-almost' the
entire territory. of the .Soviet Union the use.of «the: yellow.
fever virus by dropping .infected mosquitoes can ‘be' considered
only from the point.of view of the activity of thewinsects:
dropped. However, .even in this case.an adequately high .- -
night temperature is an.obligatory condition: . no less 'than:
17-209, at which the mosguitoes still attack.man: . . ©

In connection with the discussion of the problem of the
possibility of using the yellow fever virus as an agent of
biological warfare the opinion has been expressed that.arti-
ficial infection by this causal organism can be carried out
by the air-borne route. Roseberry adheres to this view,
baging, his conclusion on. an-analysis of intralaboratory in-
fections. Of. 34 cases .described (five cases fatal) only
several of them were assoclated with mosquito..infection,
and in fthe tremendous,.majority of cases the work was being:
carried out without_dinsects, and therefore, the infection
was not accomplished by this method. Specifically, cases
have been described .where the. patients had been .assisting .
two laboratory. workers in thelr work With desiccated and "’
pulverized yellow fever virus. The work lasted autotali of
several minutes, . The. possibllity exists that: the wirus *
was sprayed. Two other, laboratory workers also -became. Blok.
Roseberry believes inhalation of the sprayed virus.to be .
the most probable method .of infection. in .the given' case.
Therein the. yellow fever virus is distinguished .from -the -
epidemiologically similan dengue fever 'virus,. which does not

147

1043R003800050002-9



Declassifie in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9

infect  people when.it enters’the respiratory passages, be-=-:
1ngutpansmit§ed only bynbites .of . Aedes aegigtiﬂmosgd;th
-ifﬂeﬁcé i ?foliows that;the.yellSwaféverivirus may be'ex-
pected: to. be used:in the form-of‘an aercsol,.:i-% ¢ i 7

s

The laboratory diagnosis is based on the isolation of tre
hvdtusAandqonufhe:deﬁgnmination:6f~ant1b5dieslin thé patients!
.8era . :Theé dabva oththeﬁhiatopscﬁiOgiéqiﬁeiam;nétidn-may“ﬁe
ubilized, ! Such:exaii atiohsﬂcﬂn bé'darriéd*éﬁtfinfspedial_

(virological) .laboratories, - Blodd 'should bé. taken-from the '
patients for isolatlon:ofithe virus ‘during‘the first few :
daysiof the:diseése;vbecause‘éfterfthe'fit}hﬁdd&ftheJVLrps
disappears. from.theblood, . . O T g

Théésysté f -measures fon‘comb;ttinglyellow fever is: de-
od.;of appl;cation'of’thé infectivg~nidus.

termined-by:the meth

. REREY

: 1. Phophylactiic methods in .the use of aerosols, as in many
other.cases, amounts-.to:a protection. of *the reéspiratopy "
organs -(masks shelters). iIh the given cdse, individual
measures»ofapnotecbion;can‘be-eupplemented by vacination,
which.creates an lmmunity of adequate strength. In cornec-
tion with the ‘brief.incubation period:of yellow fever the
immunizationof :persons known -to ‘be infected ‘does not have
any sense, because immunity.cannot be developed. Nor does
the disinfection of objects on to which particles of the

aerogol have.fallen or of* patients' excretions have any par-
ticular sence, because during brief pericds of time the virus
is neutralized as- the re

Sult of natural extinction, The fact
that in the desiccated state it possesses a high resistance
is very important for the accumulation and preservation of
1t, but does not-make it necessary "to carry out disinfection,
because desiccated and.pulverizedibiological preparations
are very hygroscopic, and in the .preseénce of moisture and
warm weather conditions the virus is rapildly ‘inactivated.

If there :should-be any..danger that ‘the’particles of 'aerofol
which have -settled will bé ‘carried upward fnto the air again,
and if conditions have not contributed to -the'ir inactivation,
pouring: water:-over thetsoil .and over’ the .outside walls 'of °©
buildings-.and Wamp..cleaning “in the house, ete

In practice, .disinfection’ will be used. intal
taqk:bxqaenosolsT:becauseuall.the-prbtéctiv Measures should
be taken in..short order: during thoss .perfods 'of 'tims.ih which
1dent1r&catiornpf:the'biological'agéntfis imposgible given:
the present.'state.of .science-. ‘Therefore;: in practice,” dis-:-
infection will be;carried. out when' an’ erietiy ‘uses the 'yellow
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e e e rtne.patients themselyes ‘Tatier than beea oz
Bhie Infereat of e B nrcat of ;the ‘paltienty <3 here there
ggr ahs:éi?:or makes ﬁﬁé'p&ﬁ#ént}.l?a:EK b}_?;iga ic measure - V-
is a.vect0r~ﬁoépitaliz§ti°n;ii‘i? AmEETRIE Coh e
. T e ot Lt e'gélloﬁﬁfqvir;:%rqs

3 £ of measires -With respect to'the-

5 the'aceomplishment’ of meéasiifes - i Gf meAsures -
Tedtor. (inseot elinination) and the applioation of measures.
§§°p3§té¢txon againatAsttédkzrbV ;gegég:%9§cgdg “ehe same

i Es, ‘repellents, - : L .
antizmosquito nets, ‘repel jquitoes -ae™tn-thé case of
measufes.are takefi agalndt mosquitoes ab Tn we o7

The use of ‘Hosquitées infected wibh th

: A :
s ; ‘ o i agen ot bt 1.‘£lA1 ;arfare
y ; . the - “of bidldgical war
. .* Bhtulihus.ToXini - Among theé -agentsiof rtcal w o
, %ggxéé?gg‘gﬁﬁ%?oreign literature (Rqs%bgfr¥ and Cabo?)
zggin of the.bacillus of: botulism ts‘lys ? . . .
. . : RS - . lius
The causal organism of VYotullsm 1s an anagrgﬁiggbiiéhiy B
heis quite large (four to six microns), Oiline e
“hiistant spores, 1t is stained by all chﬁli&res e Jyes. e
zein cultures gre gram-positive; in old ciﬁal 2 oo of
any ran-negative individuals, A supterm e which
?22geg(greater than the width of bhg cetiini:aracket, 1o
ce of a
ves the bacillus the appearan °
Eéagacteristic of the botulinus bacillus

' and
The bacillus of botulism possesses greattprg;eiéiitting
STy S ot ot hzwezezédtgznggngg zsed in the iden-
hydrates is not constan
%igsgaiion of the microbe or of its types.

‘ar 1shed
robe of botulism are_distiggu
e tyge:1?£a€23 g;cthe letters of the‘alphibzgx§gé B,
ghi%h %ge gne§ all:.form antigenicaélx i;ﬂg;rigs boxina,
hat is, A§ neutralized only 0
b is,fi;Ch ;ﬁizhggo;értynhas"been made~§hefpgggslzgmthe
O osieal differentiation.of the bacillus o potuted, o
sero_og‘ci. s toxln is one of the most active. JLbs woxietsy
15 bOtatinﬁaIly~great; Thug, there are 22070032 0 mntmn
I exceg SZB for white ‘mide iper -milligram of‘pt Iog-ﬁ&bexb'”
lethal-lg type' A: botulism -toxin, “Thg‘pqgici yt; ety
zzy:;;%oxgzately’ché‘éame:* 1t 1é'2a§deg°;g€g§ied~§n oty
', .because’ it has not be
2§y§¥§§1§620§ﬁ3$;bﬁowever, f1ltrates of cultures of type E
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bacilli are less toxic than
ey of bype A filtrates of type B and-particu-
- _elbéidligﬁ ﬁéx{nfbégsgsgeshé; o
1t,fromother exokoxins:-; it 18 ,nég
,—(rgedium.q.ﬂ-drhe\.atomaqhuan B ot - 8D ¥
ymes,-and. 1s:readily absorbed-from the,di ve- b
r Ly, absorbed from the,di retract.: .
Tg:refore, in contrast to other, toxins it San ctuse a disease
rgitir;gntering the.body ;in the-food (entepal.route). . In ad-
it on, it.1s heat-hesldtant.compared ﬁiti'ptheﬂ goxins:  -com-
piegg»dggtrucpioh ib achieyed by heat-at 80° for. about.30:
‘“gh::ag:é% ggetazazxdicy gﬂ:tgg goiin 1ssdetermined by the
ractes, of the, medium in:which the toxin is. -A high carbo-
Zzgragg gontent,inqreasgs therresistance :ofi. the toxiﬁ %o ghg
ef :ﬁ of high temperature, In liguid medium (desolved-toxin)
botulgna:?ggiig Sg iir, and gnder the effect of light the
ful i n weakens rapidly.. It is inactivat v s
¥ap%dly when there 18 an alkaline reac&iqﬁiéﬁ“thésgégzzg:~
tgr he desiccgted state in sealed amnoules'or in an exéiéca-
mOiszxiz)caiglgﬁncgloride, sulfuric acid (protection agaiﬁst
. » 3 e preserved f
slgnificant changes in,toxicity.or several yearg wiEnout any

Man is very sensitive to t
ype A, B and E toxins., The

gagakog authors who have observed outbreaks of botulism
hgva b or the high dggree of susceptlbility of man. Cases
foog piggugzsgﬁébeditnizhic: the patients merely tasted the

spl out wlthout swallowing it -
Eﬁiiessf this did not prevent the disease: negligiblgegﬁgn-
riciz:tugotggutoxin remaining in the mouth proved to be suf-

se a sever

fiolent to caus mucosag.e disease, The toxln may be absorbed

The first signs of the disease ar
e thirst, dryne
222;20322112 tgguggroa:,ivisual disorders (d%stuibaizeigffhe
, e vision, ptosis, etc.) which )
gi:iig:i:gog ;hefoculomgtor muscles: Theg, disorsggg £§om
nd of speech are added, the voi b N
and. there can be complete a ia. Th S e iaraes
& K . aphonia. The picture of b
is also supplemented by a vk
150, £ persistent constipati
result of a :disturbance of motor f 3 o oests
cesult ol a :ais ); ) tion of the intesti
angd, meteorism, .Consciousness is os i the e
1€ Sm, n . preserved until d
gﬁgb?giﬁglip¥£?atpsigihigg g§t£15 different in difgzggﬁt
tbreaks, - T .believed that on-_the average it i
to, 66 -percent wever e of o oot
0. .00 perce owever, at_the time of a large o
in the United es ;in 1936 it reached .82 pe%ceng?break

v
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A specific:anticoi;c’sgrum L& uséé»foi'treht@en;i

. The content -of -toxin-in foodiprbductsfandliﬁ»mayerlal .
taken.at the. time-of autopsy” (blood from-the heart; pieces
of.:liver, spleen,:uﬁiné;véOntents-og various sections-of:
theiintestine;:bakeﬁ:pephfﬁbely<in'Jars)fib'detgrmined_py"'
a biological test.on animals:’¢W1th“th1ﬁfa{m-in!Vigu, ex-’’
tracts from.organa;?féod;-etc are pouredhout into five )
test-tubes. 'Antitoxig'serum-{A;lB,‘E),‘eaéb“bybé‘}n arc
singlé test-tube, id:added. to three 'testitubed, A fourth
tube-is heated.at-a temperature of 11000 .¢--for Five to téd’.
minutes. Teststubes' containing a: mixture of* the méterigl*,
with serum are placed in a termostat for 20-30 mihutes.® c
Then, mice are 1njeched with 0.5 milliliters of the liquid
from.all the test-tubes. An extract which was not subjected
either to neating or to serum neutralization gnd?whgch‘is
in -the fifth.test-tube 18 injected into one’mousé, The re-’
sults of.the' test are correct if twolmice "dte which have
received the material under examination in d mﬁxturg_with
serum, and. the mouse which: received antiserum and- another
which received the heated extract remain alive. The type"
of botulism corresponds to the type of antltoxin which
protects the mouse from:death. _To be sure,.the sourse!of
the disease in the animals should be characteristic of bot-
ulism (flaccid) paralysis). However, frequently the death
of the animals occurs in the morning and the-research worker,
doesn't have any opportunity: to watch the development of"
botulism, o ) " RO 3 -

The .properties of the botulinus toxin which have been '
briefly described and, primarily its exceptionally great
toxiclty have made 1% possible for foreign authors to 1ist
it among ‘the agents of attack, D

When botulinus toxin 18 used as a biologlcal weapon only
the direct involvement of the population can be taken into
consideration, because for readily understandable reasons the
toxin 1s completely devoid of epidemicity. American.guthora
(Roseberry and Cabot) believe that the 4o¥in- can be used’ for
poisoning water, food products and in the form of an aerosdl.

This determins the prophylaxis of cases’ of potulism,
Water and food products designed for individual usage should
be subjected to thermal processing. Food® product's which .are
not subjected %o thermal. processing should b destfoyéq‘yf

they are known.to be contaminated by thé goxin,
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When the toxin is-used:.in.the.form:of:.an.aerosol the pro-
tection of organs of respiration and of the eyes (masks, gas
masks, ;protective -glasges) -and-shelters.areadequate for: the
protection,of- the .people against the disease. .The clothes
of people who are in-the aerosol.cloud :should.be moistened:-
with water and alkal . The-use of-disinfectants:has no. sense,
because we-arg,dealing here with .a -toxici.substance andinot
with a. living.organism,--Most practical 1i's.the_use-of sub-
stances which.destroy the toxih, . As.far.as.the soil is con-
cerned possibly 1t ;is sufficient.to pour ordinary.water cop-
iigglybovegviﬁ.‘,Thi:éby_the solution: of the toxin occurs..
destriégggg??ov qf 1t by bhg fpil,énd‘agcelerabfon o? ?tsn_

.., Mith the ocourrence. of cases of disease antiboxic sefum-’
should, be; injected, -which:can be..used alsd prophylactically
in the event of.a probable entrance-of the-botulinus toxin
into the body. Recently,,a botulinus.toxoid-has- been ob-:
tained.with which peoble can be immunized. However, .1ts ef-
giggizigggsrppdaﬂ.epidqmic circumstances: has not'asfyet’been

Joo iy . S e . R L.
-the. Individual and Group Anti-Bacterial
Protection of the Population: . i

. . = — - e i
. 'The Tight against,infectious diseases and ar gal
ttosq_wbiphb.ave become prevalent and which hgﬁlmgzéiyaiggizft
? ed wWith a high mortality rate (plague, cholera, small ‘pox

eprosy, etc.) has been carried on for a long time, and the’
Eistoqy of i? is ,as old as;the history of mankindq Naturally

e lack of information concerning the cause of the diseéases '
in previous centuries lead to the fact that -many of the mea-
sures taken were naive from a modern .point of view. (fumigation
with letter incense during outbreaks of the plague ete,)
However, certain of-:the, measures in a modified. form ha&e.been
preserved up, to, the, present time, The practicality of them
:28 determined- by..the. fact that they were directed agéinst
ingemggt important properties, of. infectious diseases, viz.,
Su,hq vity and g rapid diffusion among the population. ‘Thus
2 ch .measures haye; been preserved up:to the present time as !
t:zﬁi&gltzﬁ%éog gnd iiolation of patients, quarantine, pro-

‘e sults.and masks, etc.; The idea of
healthy people, with, the aim of prbtecting.tézzugégiﬁggnaOf
severe. disease, has;also been-used for several centuries.. The
E:ggggtégpbggpgggéggs“prgpygliﬁtic measures and agents ﬁro‘
development. of; the-sclence of -4i -

ses (bacteriology, immunology, virology, epiéggiggéggf gt:f?
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andlon,ghe‘pgﬁiﬁ,or;the>prant1cal testing of them in anti-
epidemic practice.. ... . . ° -

According to their character, prophylactic agents and
measures can be directed against. any definlte infection,. such,
for example, as immunization against it, or in the case of
a group of infections by acting on the routes of spread which
are common to them;-.:In:conpection with the fact that in
the former case:bach riologgcal preparations are mostroften
used (vaccines, uer$§ which possess a great degree of spe-
eificity (in the imimupiplogical sense), the entire system.of
inoculations for-prophylactic or; therapeutic purposes hHas
obtained the name-of -specific prophylaxis or therapy. In con-
trast to this, measures taken against .the routes, of spread,
etc., are called measures of non-specific prophylaxis, al-
though this is not altogether accurate in the epidemiological
sense.. L . o . .

In,addition to such a division of the various measures
and agents of prophylaxls they are -sometimes grouped 1in ac-
cordance with whether they are of an individual or group
character. - This division %o -a certain degree is arbitrary,
because, for example, -inoculations, which are easentially
measures,of individual prophylaxis, when used extensively
1éad to a reduction in the morbidity rate among the popula-
tion (group) not only because of those who have been, inocu-
lated but also among the persons who have not been inocula-'
ted, Thus, smallpox was eliminated on the territory of the
USSR before all of the population had been inoculated.

In a description of measures taken agalnst the spread
of infectious diseases among the population under conditlons
of application of a biological weapon a second grouping of
them is accepted. That is, a-differential consideration of
individual and group measures of protection.

Among the individual measures of protection are the use
of specific prophylaxis by means of vaceines and sera, the
prophylactic use of antibiotics and various chemotherapeutic
preparations,- the utilization of protective clothing, gas
masks or respirators, protectlive glasses, anti-mosquito nets,
agents which,repel insects, - observance of the rules of per-
sonal hygiene, etc, .

Among -the: group measures .of protection are shelters and
other structures, which may. be ubtilized simultaneously by "'
groups, of, the. population of -.different slzes. Various measures
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directed at decontamination.of water, food products and soil
or of the protection of them from contamination are also -
used for the protection of the group. )

In our subsequéntApresentation each of these agentpgand-
measures will be examined individually. L -

Specific Prophylaxis. Specific prophylaxis is carried out
by means of vacclnes, toxoilds and immune sera.

The vaccines are blological préparatiohstin which the
antigen, that 1s, the 'substance which produces-the elabor-
ation of immunity, 1s represented either by -the entire mi-
crobe cell (bacteria, rickettsias, vlruses{‘or by a substance
extracted chemlcally from -the whole microbial cell,

Vaccines may ve living or killed. The liver vacclnes are
prepared from causal organisms of the corresponding diseases
and attenuated by various methods. A live vaccéinal strain
1s obtdined ds a result of various influences on ‘causal or-
ganfsms, which almost completely lose their virulence, pre-
serving their immunogenic properties.: The loss of:the cap-
acity of producing a general disease is.preserved permanently

by the vaccine strains, which assures their'compléte safety.

Plague, tulerimia, brucellosis, anthrax; tuberculosis
(BCG vatelnes); etc. may serve-as examples of bacterial vac-
cines. Of the live virus vaccines, smallpox, rabtes, influ-
enzal vaccines and vaccines against yellow fever, poliomyel-
itis, etc, may be mentioned.

The killed vaccines are represented elther by suspension
of microbial bodies (bacteria, rickettsias, viruses) which
have been killed by heat, formalin or phenol, etc., or are
colloidal solutions of a glucide-protein-lipoild complex,
the so-called complete antigen, extracted from bacterial
cells by chemical means. Therefore, such vaccines are some-
times called chemical. : R R

Of the killed vaccines mension may be made of cholera,
typhoid, paratyphold and dysentery vaccines. Complete anti-
gens may be extracted from:these microbes for! the purpose '
of preparation of a chemical vaccine. An example- of ‘the
latter is the NIISI [Scientific Research Institute of Vac-
cines and Sera] in which compléte antigens of all-the ‘mi-
crobes listed above and tetanus toxo1id are represented, ° -

. Vaceines against typhus, Q¥ fever, spring-summer encephalitis
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and othérshare examples of- chilled vaccines made of ricket-
tsias and virusesl' .o 1o e .
N . o . A

PR o - .. s
+ 8o called-toxoids,)which’may berobtained from bacterial

. toxins throughithe .action of formalin onithem (0:3:0.5 per-

cent) at a témperature” of 1 40° Cj 'are widely used gs:igenys
of spécific’ prophylaxis, ~These preparations, therefore, are
prepared frbmrthebaotivitylpfoductslof microbes~-toxinsg )
which on.entering the body prodice disease,- that is,- which'
are .the basic pathogenetic:factorbi-'Betause they possess
not ohly a- toxisreffectibut also: immunogenic properties,
immuhization withf théh is 3 protection. against’ the-disease,
However, immunization with the toxins themselves is impo6s-
sible on account of their high degree of toxicity. As a
rosUlts Of the. processing off the: toxir:with formalin (at a
temperature’ of140%:C) 1t completély lodes- its toxicity, pre-
serving its 4mmufogenic’ properties’ The- practice’of rcom-
battings diphtherid and tetanus attest-to' the godd prophy-
ie” qualities of toxoids.: ’ e T ~o

' s e Lieowoy - T s i v s

:Diphtheria, tetanus, stdpHylocaccus and bgtu}inus—toxoids
may.be named as:examples oft prophylactic agénts of this:group.

L. ot ., . Do I .

-~ Not all- the causal ‘organisms of "infeétions which have
been mentioned in connection of preparations of vaccines
against them will be used directly in the capacity of blo-
logical weapons, Howeverj undér conditions of application
of radioactivewwéapbhs»thedsignificance'of all causal organ-
isms!of -infection.can be’énhanced, and therefore, active im-
munization of -the ‘population should provide for the use of
all the'known:specific prophylactic agents.

The giving of iroculatiens under ‘ordinary conditions is
limited by'established contraindications, among which are
acutée infectious.diseases, kidney diseases, afflictions of
the cardio-vascular system, diabetes,ﬁpreghancy-in-the'second
half,*etc, When inoculations are given during-a threatening
period and particularly in the area of infection, the number
of contraindications should be reduced as much as possible,
giving .the inoculation in:all cases Where injection of the
vacelne is notia“threat to:the Tife of the person being in-
oculated. - e T : ot :

Active immunization of-the- population- should be parried
out chiefly before ‘an -attaék by the enemy for ﬁwo reasons,

Fi;ét, quibe a long time is required for the development
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of:an immunity after inoculation.of -the_vaccine,. which;- as-~
a rule, exceeds the duration of the incubation period, . If.
we take into consideration the fact that the use of vaccines
after an_attackxhas:bgenvaccompliphedg(innthenarea of infec-~
tion) is pogsibie only after.the establishment-of the species
of: microbe used, then: the- impossibility:of: creating. an im-
munity in.directly infected persons becomes.obviou
use of vaccines in,theiarea of infection-caniprovii
limitation of- the spread of the.infectibn by a- natura:
route and a certain-réduc;;on,ip,thé mortality raxéwamongA
those infected, 5 0nly ia -preliminapy. immunization; can reduce
loses from direct infection significantly at. the.time:of -
the attack, -~ . R P L
Secondly, preliminary- immunization. (before. the, tthdk), -
of . the population 1is more effective éven;inutheJevbﬂﬁ~a con-
bindtion, of radicactive and.biological agents: of attack are
used. ;Reports appearing in the,press to the effect. that
active "immunity elaborated before the,developméntgof radi- |
ation sickness is not weakened or is only slightly weakened
by 1rradiatignvmake;;t‘necgssarmito.encpmpags the. population
as extensiyely ag possible. with active immunization-before
the attacle., Active immunization of persons who have been

exposed to the effect of radiological
be of 11te1e rreme 2ai0 ,g y wea?pns would. obviously

The need‘for preliminary immunization of the populaEion,
therefore, is obvious, _However, there are a number of dif-
ficulties of objective and technical order, Ahong‘the lat-
ter are difficulties assoclated with the need for large
quantities of vaccines, ete., inoculating instruments, large
staffs of vaccinators, etec, Among the objective difficul-
tles are the brevity of the immunity which can be created by
certain types. of vaccines, the inadequate scientific develop-
ment of the preparation of effective combined vaccines for
zgseégz§;izagio?iagiinst a large number of infections simul-

an na i i
tane 1nfectioﬁs. ¥, the absence of vacc}nes ggainst4c§r-

Therefore, along with thegp§eparation7foruoveréomin
difficulties mentioned;(bylincgeasing,thelproductive cgﬁggity
of institutions which manufacture vaccines, by the organiza-
tion and training of inoculation detachments, by scientific
research. in. the field of manufacture:of vaccinesy.ete,), it
1s,necessary,§o take into.consideration the use of,othe; bio-
logical preparations in the system of specific prophylaxis,
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3 i D d_above, can be
‘. .Specific prophylaxis: as . has'been.mentioned N
carrgzdvout.gy theuuee,éf:immune sera.:;. The latter can ge
obtainediﬂrom'animals.which.haveVbeen,immunizedveitgisity‘A
microbial cellsf(anbimicrobialzeera)-orgby<the;r_ag h yls
productSr(antitpxic:sera).: Blood:-sera;of immunize »iq>2a
contain:readyuimmuneibodies.against the,causa};oigipdizs he
with:whichithe-immunization was carried outy An hto oS A -
troduced. into a'nonfimmune.Qrganism,assist the li‘wer r
coming»the&pathogenic-effect of * the causal organisms.
" In cor p “eaceinek the injection’d tisera crea-

In contrast to vaccine& . the injection of an
tes an immunity rapidly, o&er the course of several houﬁz,
but the duration of it does:not exceed two or three gee  pum
that.is," the time necessary~for/eliminating'the foreign se
from' the body, ... . i o .
"¥ab-an example we:.should 1 ko n. the. serum against
As-an example we:should like to mention: .
tetanus, diphtheriaj. botulism (types A B and E)» agthratér
plague,” spring-summen encephalitis, gas gangrene, dysen y
(Grigor'yev-Shiga), etc.

e major : : 4 for

e majority of antisera in ordinar practice is use
theggpeutic puiposep (specific cherapyg. Tetanus znti:eax$éh
the use of which gives practically no effect in teTanu e
has already developed, constitutes an exception, ?frgi
ing sera also can be used- for prophylactic purposes o -
passive immunization of the population in the area o aors
tion. To be sure, even in this case serum may be uie :ny
after the establishment of the species of the causa ir% n
ism used. The use of polyvalent sera (against severi tn
fections) or of a mixture of several monovalent (aga gsbhis
a single infection) sera is possible only in the even shis
is dictated by objective necessity (the established or
pected use of several causal organisms by an enemy) .

Bacteriophage can also be used for prophylactic purposes.
Bacteriophagesgane\viruses which affect bacterla 12 thitl Ltes
bodies of which the bacteriophage is a parasite and mu tig- .
Bacteriophages affect..various species of, microbes seiec .
ely. Thus, cholera, dysentery, typhoid,staphylococe g,tgis
teus and other bacterial phages are known. Because ot
they may: be.categorize§_a§_ppe&it;p_pgogbylapt;q_agentqin
However, in contrast .to vdccines dnd sera they ‘are nod in
any sense connected With the antigenic stimulation an s
mune: reaction . of -the .body.: Their specificity 18 broug Y eh
about . by, .the fact they destroy -only those microbes to W g -
they have been adapted.. Bacteriophagy is essentially a vir
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disease of microbés. Therefore, -for the effect of the bacter-
iophage its encounter.with the microbe is.obligatory, into-
which 1% 'penetrates and which it destroys, ~Naturally such
an "encounter! in the case of the prophyladtic oral use of
bacteriophage can exist -onky in the case of those, infections
the causal organisms of which are' localized in the intestine.
Therefore, the prophylactic use of-.cholera and dysentery
bacteriophage 1s the most likely. . The'prophylactic use of.
bacteriophage parenterally. is completely:excluded, because.
1t possesses antigenic properties, and antibodies which des-
troy the bacteriophage are.elaborated against it.

o N . o .

Still another type of biological preparation may be used
as an agent of individual protection in the area of infec-
tion--antiblotics (penicillin, streptomycin, levomycetin
[chloromycetin], biomycin [aureomycin], etc.). The estab-
lishment of the species of causal organlsm is also essential
for their use, In addition,.the sensitivity of.the latter
to various antibilotics should be established and depending
on the results of testing various preparations should be
prescribed. The need for the determinations indicated is
dictated, on the one hand, by properties of antibiotics of
acting on definite species of microbes (bactericidal or baec-

.teriostatic action spectrum of antibiotics), and on the other
hand, by the property of the microbes of increasing thelr re-
sistance to the effect of antibiotics. The use of the lat-
ter in cases of infection by a microbe resistant to anti-
biotics can give no effect which can be anticipated.

The dosage of antibiotics which may be used in the focus
of infection should be the same as when they are used thera-
peutically, The dosage of these preparations should not be
reduced arbitrarely, because this may lead to the acquisi-
tion of resistance by the causal organisms,

In a completely similar way (to the antibiotics), chemo-
therapeutic preparations may be used also, Their use should
also be correlated with the species of causal organism.
Thelr dosage and systems of application have been guife well
worked out. ' .

Individual Measures of Protection Against the Entrance of
Causal Organisms of Infectlon into the Body., Individual mea-
sures of -protection which protect against the entrance of
causal organisms of--varlous infectlous diseases into -the body
do not possess any specificity,- Their character .is deter-
‘mined by ‘which of the possible routes of: penetration of the
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irfection they protect, It.is well known that infectious
disease agents penetrate into the body through the skin,
mucous membranes of the .pespiratory tract, mucous membranes
of- the intestinal Yratt, mucous membranes of the-eye and
mudous membranés of the genitourinary organs. In accordance
with this various.méasures: of individual protection are
used. 2 C -

Protection of-the skin, respiratory organs-and mucous mem-
branes of the eye:is accomplished by means of special cloth-
ing, gas masks {or its substitiites) and goggles,. These pro-
tective measures agiinst the acute' infectious diseases have
been used for a long time. As an example mention may be
made of the anti-plague suit with a hood, worn. over the usual
clothing, and the triangular-bahdage-nightcaps, The sult
is supplemented by rubber boots and gloves. A wedical gown
of ‘'special style 'is worn over this suit. The respiracory
organs are protetted by gas mask or'by a respirator or by
cotton-gauze bahdage., The mucous membranes of the eye are
protected by goggles,

Such a suilt protects against infection even upon entering
a bacterial aerosol cloud.

Anti-chemical suilts which protect against the effect of
chemical warfare vesicands also completely protect the skin
against infection by causal organisms of the particularly
dangerous infections which are used in the form of an aerosol,

Other types of anti-chemical protective suits in combina-
tion with a gas mask or respirator and protective glasses make
it possible to carry on different kinds of work in the focus
of infection: reconnaissance, disinfection, insect elimina-
tion, neulselization of bombs and contalners, the taking of
samples for laboratory examination, etc.

Gas masks of the modern type protect the respiratory or-
gans against infection completely.

The newly activatéd MPVO [Local Antiaircraft Defence] units,
which are t0 be in’the focus of infection for a long time,
conducting -its decontamination, should be equipped with
spécial forms of .protéctive clothing. The population, on
the other hand, cannot always take advantage of the protec-
tive clothing and the gas.masks, Therefore,.1t is impor-
tant -to know whdt can substitute for them if they are not
at hand,” ’ ’ . - :
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A gas mask can be Buccessfully replaced by a respirator
or even by a cotton-gauze bandage: The . latter can be pre-
pared by the general population., For thls purpose gauze
measuring 100 x 50 centimeters is used, and absorbent cotfon
measuring 25 x.15 centimeters and a thickness_of two to three
centimeters is placed in the middle.of it,. I} is recommended
that a layer of gray cotton, which retains dust particles more
effectively be placed on the layer of absorbent cotton which
effectively checks droplets (N; N.AZhukov;Verezhnikov). In
folding, the gauze.the cotton is covered with two layers of-it,
above and below. A long strip of cotton and gauze in three
layers is obtained, The ends of gauze free of fthe.cotton are
cut down to the cotton 1n order to- obtdin:two'strips of gauze
on each size for the purpose of tying,. . This dressing (of-a
fundiform type) is applied to the mouth and-nose,. The. lower
ends of the cut gauze are tied over the. top ofithe head,and
the other ones, at the occiput. .. The space between the alae
of the nose and the dressing is covered with pleces of cotton,
The eyes are protected-by protective glasses. T

If a cotton-gauze dressing. is not at hand any uninfected
tissue may be utilized (coat tails, towel, .shirt, kerchief,
etc.). Such tissues should be folded .in six to eight layers.
Gauze (without cotton) should be folded in 10-12 layers.

In the absence of any special suit, any thick or sufficiently
nappy fabric, sheets, coat, etc,, -may be. used for. the protec-
tion of the skin. The trouser legs should be tucked into the
boots., If no boots are available the trouser legs should be
tled around and a second pair of- socks should be worn above
them, Sleeves, gloves, etc,, are put on the hands,

-All articles which have been,used in an area.of infection
by aerosol or sprayed microbes after the explosion of a shell
should, of necessity, be disinfected. Of course, these mea-
sures are not required if no air infection occurred during
the attack. The use of .clothes without respirators or gog-
gles, ete., is required only when insects are dropped.

Protection against insects and ticks is accomplished by
clothing made of dense fabric, without any openings into which
the insects or ticks might crawl. The clothes should be im-
pregnated with insecticldal preparations (DDT, hexachlorane).

In addition, anti-mosquito nets should bé used égainst fly-
ing insects, which cover parts of the face and neck. Protec-
tive nets devised by the Academician Paviovskiy can be made
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from silk mesh, a fishing net of the drag net.type, etc.
The neét is dipped in repellents: 1) ten parts of pltch and
90 parts of five percent potassium hydroxide;. 2) 15 parts of
lysol, eight parts of turpentine, 77 parts of water; 3) 20
parts of naphthalysol, 10 parts of turpentine, 70 parts, of
waper;‘k) 30 parts of lysol, 10 parts of turpentine, 5 parts
of  odorless vegetable oil and 55 parts of water. The nets;
are wetted with bthese solutions for tyWo or three hours, and
then are wrung out and dried: The repellent effect of these
substances 1s maintained for 10-12 days..  'The nets are put
on over the head geah. bo that the ends of the net hang down
freely.. It is, fixed in. place by two ribbons sewn to. it which
are tled under the chin, R

Dimethylphthhlate, with which clothing, netting, etec. are
impregnated, 1s also used as a repellent., It is used elther
in the pure form or in .the form of a 15 percent solution in
glycerine, vaseline and others,. Dimethylphthalate can be .ap-
plied directly onto the skin, which it does not irritate.
However, contact of it with the mucous membranes of the eye
should. be avoided, because it produces severe pain. The re-
pellent effect of dimethylphthalate 1s preserved for three to
five nours, Dibutylphthalate (a, similar preparation) preser-
ves its effect for four to five hours. . .

Observance of the rules of personal hygiene at home and
at work is of great importance during the period of the threat.
The biological weapon is insidious; the use of it may not be
accompanied by any visible signs; 1t is difficult.to recognize
the use of it at the time it is applied; it may makes its ap-
pearance at any moment and infect a large number of persons.
However, it is completely ineffective if its road into the
internal milieu of the body is blocked,

Protection of the skin and mucous membranes of the res-
piratory organs and eyes has been spoken of above. Infection
by the oral route can be effected either by water or by food
producis. Observance of personal hygiene, thermal processing
of food products and water, careful covering of them (which
will be dealt with below), protection against flies, etec.,
are the measurés which completely protect against intestinal
infections in the presence of any method of application of
the causal agents of them, -The rules of personal hygiene
should .supplement all the measures of individual. and group
protection. -

Shelters as Measures of Gfoup Protection. The construction
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of shelters for the protection of the population against the
efféct of chemical warfare agen%s was based on the idea, like
1 ndividual measures.of protection, of protecting man against
an cattack against hls skin. respiratory organs, etc., by
measures of chemical attac..' Because the shelter 1s baded:won
the principle of complete isolation of a person from a con-
taminated medium it can be utilized completely also for the
protection of the population against a biolggical weapon, -

The shelters represent complete guarantees againgt infec-
tion only in- the event -they are properly ptLI;zed., The rules
of utllization of shelters are presentéd in & spegial section.
in general, they amount to the following directives (wlth
respect to the biologlcal weapon) ¢ 1) untll special instruc-
tions are received from the chief of the shelter service con-
cerning their utilization no one should be permitted to enter
the shelter (with the aim of preventing a possiblé diversion-
ary attack); 2) persons who have entered the ‘shelter after
being in a cohbaminated atmosphere are kept in isolation from
persons who took advantage of' the shelter pefore the contam-
ination occurred. Articles of various fabrics which were
utillzed as substltutes for protective clothing (8heets, ker-
chiefs, ete.) should be handed in for disinfection upon en-
tering the shélter. Shoes’ should be wiped on mats moistened
with disinfectant solutlon in sections (or in special shel-
ters). Where persons are quartered who have been in a contam-
inated atmosphere, the utilization of gas masks, respirators,
ete. 1s obligatory; 3) in the event of a disturbance in the
operation of the shelter's ailrconditioning-filtering system
(nearby bomb explosions, etc,) the order is given immediately
that individual ‘measures of protection be used; 4) shelters
or sections where persons are quartered who have been in a
contaminated atmosphere should be carefully disinfected after
the people leave; 5) exit from the shelter may be allowed
only by special permission, Leaving the shelter is accomp-
lished along special walks covered with disinfectant solu-
tions and with observance of the orders established by per-
sons directing the operation of disinfection and decontamin-
ation of the area of infection (chief of the medical service
of the MPVO [Local Antiaricraft Defense], his deputy in the
sanitary epidemiological service, by the chief epidemiologist,
or by the chief of the mobile anti-epidemlc detachment) .

Chemical agents 'possess a greater penetrating power than
do microbes. If it were completely possible to guarantee
the impermeabllity of cracks in windows and doors-to bacter-
ial aerosols, it might be possible to use any room as a
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shelter, because .filtration of the air through the wall-
(natural ventilation) . would eliminate the infection of +it.
However,.it 1s-hard to guarantee such:an isolations There= .
fore, any room other: than a shelter.type cannot ;be considered
suitable . for complete protection,. . - . N N
Loond e . . . .7 ~ . . N
Nevertheless, if for any.reason ‘it.is impossible to util-
ize the shelters, the population may be quartered in any-
room : or guarters which are isolated as much as possible,
Thereby, the protection of people against the effect of or-
dinary types of weapong [fragmentation«bombs, artillery.
fire, etc,) is achieved as well as against the effect.of
radioactive emanations. Undoubtedly, with sufficiently care-
ful preparation of such rooms the pernetration of bacterial
aerosols ‘into them would be insignificarty; that is, the con-
centration of microbes would be considerably less than in.
the outside air. .This makes .the protective effect which may
be achieved by individual measures ‘(respirators, cotton-gauze,
bandages, etc.) more probable; these measures would have to
be utilized in such quarters. Taking shelter in. trenches,..
and_in blindages of the .simplest type protects people only
against ordinary weapons and external.radioactive emanation.
It does not protect against.biological wedpons,. Conversely;
in some cases aerosol particles of microbes may be retained
in them longer than in the .surrounding.open area. .
Protection of- Provisions from Fodder and Water Against
Contamination by Pathogenic Microbes, The significance of
Water and food products in epidemiology is well known, It
has been mentioned repeatedly above that the causal agents
of intestinal infections can infect man, entering through
the mouth either with the food or with the water. The role
of water and of food is not the same in different intestinal
infections., Thus, in cholera water plays a more important
part; but in dysentery, food products are more important.

The greater part played by one factor or another, first
of all, does not eliminate the participation of other fac-
tors (for example, of water in dysentery) and, secondly,
is associated not only with the biology of the causal organ-
ism but also with the characteristics of transmission of tie
infection from its source to a susceptible person.

Other relations can be observed under conditions.of bilo-
logical warfare, where water or different kinds of food pro-
ducts are infected artificially. In this case, the part
played by them will be determined not by ordinary routes of
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infection, which have already been quite well studied, but R
rather by the availability and expediency of infecting them,
taking into the -consideration the biology of the causal or-
ganism (resistance in the .environment) and the character of
the raw material, food products, etc., Thus, for example,
there would hardly be any sense in infecting groats or pota-
toes with-a typhold bacillus, because-undér these.conditions
there would hardly:be any massive 'infection of the popula-
tion produced; A%t.the!same time, the infection of. sugar, -
bread and other products with anthrax spores couid evidently
bring about the.lnfection of people, 'although such a method
of transmisdion of inféction 1s not encountered under ordin-
ary conditions,- : Lo C

I * .

Under modern conditions, when there are no reliable data
conderning the ‘methods and measures of blological attack which
would be utilized by ‘an enemy, we must take the position that
the measures to be elaborated for the protection of water,
provisions and fodder should be as extensive and generally
applicable as possible. .In other words, they should be ex-
tended to all types of provisions without exception, and in
thelr character they should not depend on the .indlvidual pe-
culiarities of various objects in.which the food product is
being . manufactured or stored (food enterprise, store, etc.).
This does not eliminate.the need for developing individual-
ized measures not only with respect to various branches of
the food industry but also -with respect.to various types of
enterpriges in one and the same branch_of industry. However,
the presentation of individual measures to be taken is not
part of the problem of the present text, in which only the
most general measures of protection of -water and provisions
are to be described.

Measures for the protection of provisions should be based
on the fact that the main - msthod of infectlon may be diver-
sionary, whereby the culture is introduced directly into the
food product, Infection of the latter can also occur indir-
ectly--through aerosols of pathogenic microbes penetrating
into .the processing site (site of manufacture) of the food
raw materials, site of storage of the prepared products, etc.

The proéection of provisioﬂs against diversionary attack
should provide for the protection of food enterprices, store-
houses, gtc. . . . . A

One of\the‘measureS'fof protecting<f06d'products against
infection in the.food enterprises 1s the use of special cloth-

164

IA-RDP81-01043R003800050002-9

ing as a replacement for the usuzl, clothing,

-Meagures for preventing contact of _microbes &
-the air with.food products are more complex, - Se§§§§§?c%?t°
of .rooms with the. simultaneous- use .of ventilation, which
Acreqﬁes an -increased pressure in:the rooms; is the most
:general-measure; . It goes without:.saying,.that such ventila-
tion is permissible only in the. event -the filtration systems
g{izéde gtgompiete ggimination of microbes from the air sup-
-ed, . Otherwise,. the ventilat
the airshafrt herméthélly{seaieé?? shqu%d beﬁturned.off, and

-1t is very difficult-to achieve an adefuate. sealing of ¢t
room, Mqreover,_it can-be impaired readily by bomb egplo— he
sions in the vacinity of the buildings-in question, There-
fore, sealing of-the rooms.should be. supplemented by cover-
ingkfogd<products and apparatus with covers, mantles, thick
paper in.two.layers, and canvas, The.food products and ap-
paratuis can be uncovered ‘and work can be started again only
after careful disinfection of the rooms, * -

T be suré,.the best mebhod -of sprotection of foo
against aerosol infection (and‘alsg including by?thg gisggfts
sionary metpeq)‘at the food enterprises 1s the mechanization
andiaptomqtlzat;on of. all elements of food processing. The
entire technological process, of processing food should be
carried out in such _a.way that not (only.ds.the food untouched
by.humanAhandq but.also that there is.-no access to 1t., How-
ever, this measure, which is most expedlent in every respect
would have to ?e accomplished gradually, with the perfection,
of the production processes at the food enterprises.

Special attention needs to be given to the rese
of_prepared food progducts and particularly. to Ehoser;:;ézgts
which afterwards will not be subjected to thermal processing
Prodgpts such as bread and sugar, prepared foods (particulariy
Jilll§s, sausage-meat products, etc,.) maybe mentioned as
exampies. Even vhough sugar when used, as a rule, is dis-
solved.in hot.water the resistance of microbes to -the effect
of the increased temperature in the sugar 'solutions is mar-
ked}y increased.: Such:food products should. be protected by
special preservation conditions, that 1s, in a container
ggsgizdb2§:; Siggsi bins, gtc.) or .on r?frigerator shelves

ed . mpermea .
paver, comeng) ER permeable material {cellophane, th;ck

.Food products which the population has on hand is protected
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from infection in a similar way. = - = " =

Considerable:attention should begiveh to the protection
of food products.against irfection:duringithe process’ of trans-
portation, The- transportation:of-bread, bakéry and confec--
tionary products should be accom 8hed tn spéefally adapted,
carefully sealed trucks.:-THe cdb®doofs should*be covered with
canvas in ghe form of a‘canopyi - - ™ T L

Milk whieh 1s in a -room ©of which-the domplete Bealing is
doubtful is best boiled beforeideélivery, ' ' S e :

. Water.may ‘serve 'as a ‘source of inféction-of fdod products
1f pathogenic microbes have'éntered:if-by "any means. There=-
fore, it i1s best for food enterprises; particularly those
which manufacture non-alcoholic beverages or which use a
comparatively 'small .quantity of water; eithér-to {ise boiled
water or water which has been additiohql}{“bh}orinated.

Certain problems in "the protection of water against in-
fection by pathogenic microbes have been mentioned above.
Measures for the protection of water are determined by the
possible methods of infection, The latter amount to an in-
fection of open water sources by the dropping of-bacterial
bombs (1t should be considered that they would be dropped
simultaneously with fragmentation bombs for the destruction
of purification equipment) and by diversionary infections
of pure water reservoirs and of the -waterworks, The possi-
bility also exists of infection through the penetration of
bacterial aerosols into the pure water (particularly in re-
servoirs),

Measures for the protection of water against infection by
the diversionary method in the area at the waterworks in
which there is.adherence to a strict routine are the same as
for food enterprises.. However, they 'should be supplemented
by mobile security of water condites andTwateryorks.

The sealing of purification -equiphent and ‘rooms for pure
water reservolrs (1f they are.open) should-be carried out
with exceptional care,'- Particularly the' ventilation tubes
over the auxiliary. water Treservoirs should be covered over,
At the tiwme of an attack with bacterial -aerosols, the water
level in the reservoirs ‘should not be permitted to drop,
because thereby air is sucked in. .

Chlorination is the chief measures for the protection of
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water,; After an attack, hyperchlorination; is permissable, .
Naturally under exceptional conditions.a-deviation. from,the
GOST [All-Union State Standards] is .justified.. » ... . =
L R r . N = RN § SRR G PR
-, Despite the fact that disinfection of the mater. can..be:
insured.by these measures .the idea. of obligatory boiling .of
water by the population during .a period:of .threat. needs o :
be -propagandized- extensively, and:mot onlyr of water .which .is
used for,drinkgng (this should be carried out constantly) but
also of water whicH is uged for other purposes (for washing,
cleaning the hands, ete,). Such a strict routi.'s should
last for as much time as needed for guaranteeing: the de-
contamlnation of water in water conduits or in wells,
_Among the measures for the protection of. water there is
also the .constant bacteriological control of its .quality.
Here, it should be taken .into consideration: that .artificiasl
infection would not% be:accompanied in. any changes in the'
B, coli titer. Therefore, in the.examination of the water
one would have to be oriented by a direct determination of*
th: presence of* pathogenic microbes and-their. toxins in the
water, . - . .- '

The problem of fodder is somewhat distinct. The infec-
tion of fodder may lead to the infectilon of persons in con-
tact with it according to their working conditions and,
mainly, to the infection of animals, which, in their turn,
can serve as sources of infection for man, The protection
of fodder should be carried out according to the same rules
that apply to the protection of food preducts.

Finally various rodents (rats, mice), which can infect
water (for example with the tularémia microbe) or food pro-
ducts the consumption of which can lead to human infection,
should have no access to water, food provisions, or fodder.
Naturally, all food enterprises should be in rat-proof rooms,
In additlon, various deratization measures should be.car-
ried out-with particular persistence. B

. Fundamental Priﬁciples of Orzanizacion;of:Anti—Epidemic
. B Protection of the Population . - .

The same measures which are carried out-in the.event of
the natural occurrence of epidemic outbréaks will underlie
Fhe anti-epidemic work in artificially produced foci’ of -acuse
infectious diseases. Certain differences will be determined
by the massiveness of the number.of primary cases and by the
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unusual route of spread of infection -at the time of the at-
tack, or, more accurately, by the routes of primary infection,
However, even in ‘this case the differences will be part of -
a definite nosologic form rather than of principles of com-
batting infectious diseases generally.. Thus, if the air-drop-
let mechanism is not ‘iriherent in a given nosologic form, and
if 1%t specifically has been uséd in the attack, the usual
measures taken for' this infection will be supplemerited by
; others usually used for infections of. the  respiratory passa-

ges, .- . L

. S e . .

The absence of" differences in principles’ of' combatting -
infections evidently leads to the fadt.that no ‘changes are
required in the principles of organization of anti-epidemic
protection‘ot the: population, which can be based 6n the ex-
isting network of sanitary epidemiological and therapeutic
wnstitutions with-active participation of the population it-
self. .This has no bearing on the fact that under conditions
of. blologlcal attack:the work of anti-epidemic. defense in all
of its branches should. be carried. out.in a more organized,
more complete fashion and in a shorier period of time, Spe-
cifically these factors determine the characteristics of
work in protecting the population against a biological weapon,
and, therefore, the preparation of medical institutions and
of their personnel for work under conditions of an attack
ghould be planned and executed beforehand,

In the establishment of the duties of the chief special-
ists in corresponding public health organs it has been pro-
vided that the planning and organization of measures for in~
creasing the quality of work of the existing network of med-
ical institutions should be carried out by these specialists
on the basls of an analysis of the results of their opera-
tive activity, Therefore, the planning and organization of
anti-epidemic defense of the population, by analogy, should
be put in charge of the chief epidemiologist, The work of
the chief epidemiologist is distinguished from the work of
the chief specialists in other speclalties to the same de~
gree to which the sanitary-anti-epidemic work is disting~
ulshed from therapeutic work, Its characteristics are de-
termined primarily by its more pronounced prophylactic trend,

For :understandable reasons, the work of the chief -epidemi-
ologist will'be different under peacetime conditions; during
a period of threat, and at the moment of attack, :

Under peacetime conditions the chféf épidemidlogist plang
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the measures: for improving the work of the sanitary epidemi-
ological institutions (improvement .in labaratory diagnosis,
improving the quality of sanitary and anti-epidemic -work,
increasing the .speclal qualification of sanitary epidemio-
logical stations, etc.,), and for .improving the water supply
and food products systems. .

Naturally the. sanitary requirements made on public admin-
istrative organs. and food enterprises should. be made stricter
and .should previde for the elinmination of possibilities of.
infection of water and food products by pathogenic microbes
when utilized as a bidlogical weapon by an eremy,

Concretization of these requirements is possible on the
basis of data obtained through an analysis of the infeetious
disease morbidity and. through a.study of individual epidemic
outbreaks, which makes 1t possible to elucidate the routes
of spread of various:infections under conditions of a speci-
fic locality.. At the same time, the epidemiologist also
should study the: potential .epidemiological factors which can
play a part of the spread of an infection, absent at the
present time but which can be brought about .by an attack.

. Rats, certain specles of ticks, mosquitoes, for example, may

be.such factors, Comparison of the cartograms of spread of
possible vectors of infection on the.territory of various
localities makes it possible’.to evaluate the epidemiological
situation quickly after an attack and during peacetime to
initlate planned measures for the elimination and reduction
of the possible effect of such factors, TFor exrample, through
deratization measures taken in an inhabited place [rom year
to year it Is possible to reduce to a' minimum the importance
of rodents in the spread of plague in the event the plague
bacillus is used as a biological weapon.

Under conditions. of a biological attack the precise co-
ordination of actions of all branches of the medical service
of the affected population is of first -importance. The at-
tainment of perfect agreement in the matter of service to
the population in the area of infection is possible only
after a profound study of policies and medical tactics in the
area ol :rJlectlon: The chief epidemiologist should partici-
pate in the planning and checking of the quality of prepa-
ration- of medical vorkers for..carrying out their duties un-
der conditions where an enemy uses a biological weapon.

The particularly great .mportance assumed by the active

, use of measures of .individual protection by the population,
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including punctilious observance of the rules of personal
hygiene,gugder conditions of a biological attack has been
mentioned above, Therefore,. the chlef epidemiologist should
participate in the organization ‘of training the population .
in the rules of behavior in the area of an attack. This
training should be carried out by all medical workers,

Specifically, the population should be informed -of the
methods of prophylaxis of infectious diseases: (for each type
of infection) and trained in the methods of group (rules of
utilization of sheltemB) and individual- (utilization of gas
masks, respirator, preparation of cotton-gauze bandages,
elements of disinfection, etc), protection.,

‘During a peiriod of danger, the chief epidemiologist.' .
should check on the degree of preparation of medical insti-
tutions for the accomplishment of tasks with which they
would be encharged in the event of an attack., With the aid
of other sanitary epidemiologlcal workers the degree of pre-
paration of food enterprises, food .storehouses, and fodder
warehouses, stores, etc,, and also of water supply systems
should be determined with regard to the protection of.food
products and water from contamination by pathogenic microbes.

At the same time, the working order of technical protec-
tive measures (disinfection technic, etq.) should be checkgd.

After an attack, the chief epidemiologist, who 1s a con-
sultant or deputy to.the chief of the medical service of the
MPVO [Local Antiaircraft Defensel, participates in the organ-
izatlon of measures for the elimination of the consequences
of the attack., These measures will be discussed in the
next section, .

In accordance with the functions entrusted to the chief
epidemiologist he is given the right to check institutions
and organizations directly engaged in carrying out measures
planned for anti-epidemic defense.

To the same degree to which the chief epldemiologist is
the one who fundamentally plans the preparation of the popu-
lation for anti-epidemic defense, the sanitary epidemiologi-
cal stations are the main centers directing the accomplish-
ment of the planned measures, '

A number of the most important measures ar taken by the

members of the sanitary epidemiological station (SES) 1tself.
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Thus,; 1t provides the laboratory diagnosis and detection of
the causal organisms of infectious diseases, Anti-epidemic
detachments and groups are created from its staff which are
entrusted with the resporsible tasks in the accomplishment
of ;ani%ary-epidemiological reconnaissance, in determing the
limits of* the area of infection and in the direct leadership
and acconplishment of measures for elimihation of the conse-
quences of the attacki The potential epidemiological factors,
which may be of tremendous importance in the event of an at-
tack {speciés comiposition of rodents, ticks, etc.), are stu-
died by the members’ of the rickettsial-virological labora-
tories and departments of particularly dangerous infections,
and laboratory diagnosis of the corresponding diseases is
carried out., The disinfection departments of the -SES organ-
ize and control the systematic performance of disinfection,
insect elimination and deratization measures on the spot.
The dGepartments of public and food hygiene of. the SES check
on measures talken- for the protection of water, provisions
and- fodder, ' .

The role of the sanitary-epidemiological stations becomes
even more important. during a period of danger and under con-
ditions where biological attack has been made.

-From the: time of ‘inltiation "of 'the threatening situation”
the epidemiological department of the SES organizea the giv-
ing of inoculations on &' large scale with the help-of inocu-
lation 'detachments created from the personnel of medical
groups, First, the so-called organized population is covered
by inoculations, that is, laborers, white colldr workers,
students, children in kindergartens and nurseries (small pox).
This makes it possible to include the major portion of the
population in the minimum period of time. Under such condi-
tions, a vaccinator can inoculate 200 persons during a work
day. Then, inoculations are given to the non-working popu-
lation, With good organization of the inoculation system and
with active aid of the members of sanitary organs the vaccin-
ation of the population can be carried out at the same rate.

Good organization of the giving of inoculatlions should pro-
vide for the equipping vaccinators with an adequate number
of syringes and needles, of population groups at a single
point, which reduces the loss of time in traveling, sterili-
zation of material and instruments, etc. ‘Selection of a
person from the active members of a sanitary organ who 1is
sufficiently literate- for the purpose of recording inocula-
tions increases the productivity of the vaccinator's work.
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, the number.of those .lnoculated in this case in
gg;§¥§§é rarely exceeds 100 persons per vaccinator. Theider—
success in carrying out this, measure will .depend to 002:
able degree on the educational work carried out among 1le
_pophlation. ,The inoculation should be recorded cargfu}_{,l
becauge. only in this way is it possible to avold errors in
the future, vhen vaccination with other types of vaccines
will be given., S - .

it .

Y nfection department organizes the provision of
thefgiﬁiiiii’ﬁn with dig'ip_fectants and directs theutrainiggd
of the population in their utilization,; During this Egrig_,
the fight against rodents and insects should be sharply in
tensified. ‘Disinfection technics are put in a stite of
battle readiness, - - .

L anitar, roups of the SES, each in its own fields,
cheEE: ghe stazegoﬁ greparedness of , various objects for de-
fense against biological attack: the existence of measures
of concealment, sealing-off of rooms, reserve supplies of
disinfectants, etc., and also the statg of readiness of san-
itary units and posts of particulariy 1mportanp 1nstallatigns.
Under the conditions of the threatening situation, the~san1—
tary condition of cities should be markedly improvgd with
the aim of eliminating the germination sites of flies, the
mechanical vectors of infections. The cleaning up of cities
also contributes to the fight against pouse-like rodents,

The qualitative preparation of an inhabited place for a bio-
loglcal attack and the systematic sanitary epidemiological )
supervision with the aim of timely detection of the fact that
an enemy has used a blological weapon determine to a con-

siderable degree the success of anti-eplidemic defense of the
population and ellmination of the consequences of the attack.

In the area of the attack, that is, during the pgriod af—
ter the attack, the members of the SES and institutions at-
tached to it should carry out measures directed at the dis-
infection of the focus and for preventing the spread of in-
fection (these measures will be listed in the next section).

Anti-epidemic defense of the population is accomplished
not only by the members of the sanltary—epidemiologicgl ser-
vice, General medical care of the population, which is pro-
vided by the medical system, is an important element in it.

During the peri&dtfollowing the beginning of "the threat-
ening situation", additional infectious disease beds are set
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up in the existing hospitals at the order of. the chief.of

the medical service of the MPVO, Medical personnel brought
in for care of persons in the additional infectious disease
.beds are carefully instructgd as: to thg rules of care of -in-
fectious disease patients (primarily, of patlents with par-
ticularly dangerous infections),- concerning the routine in
the infectious disease department, and they, are. provided with
measures of individual protection. . The department should be
provided with a sufficient quantity ofi.disinfectants and
vessels for disinfecting linen, feces, etc.

The polyclinic departments of medical institutions sel-
ect a group of workers for inoculation.detachments and train
them in the rules and technic .of inoculations.in case of need
and also supply them with material needed:for inoculations
(syringes, needles, cotton, alcohol, sterilizers, etc.). The
district physicians and the secondary school medical person-
nel attached to them should carry out the recording and ob-
servation of all febrile patients on the territory of the
medical district, which would be very important if the dis-
trict should be in an area of infection,

Medical institutions should train“detachments of medical
workers and Red Cross and Red Crescent workers for contin-
uous medical observation of the population in an area of in-
fection in the event an observation or guaranteen.routine
1s established. The personnel of these detachments should
be trained in the methods of indlvidual protection and in
the simplest methods of processing and disinfection in the
focus of detection of the patient,

Recruiting of the pogulation (primarily of the Red Cross

and Red Crescent groups) for observation and assistance in
the elimination of consequences of the biological attack re-
quires the obligatory creation of sanitary units in inhabited
places, of sanitary posts at various industrial enterprises,
in institutions and homes {or house committees) before their
direct participation is needed, These elements of the popu-~
lation should be carefully trained in methods of individual
and group protection for various methods in which the bio-
logical weapon may be used, in the simplest methods of sani-
tary processing and disinfection, The training of the per-
sonnel of these groups should not be limited merely to.an
acquaintance with the technic of carrying out the measures
Indicated. Sessions with them should include a populat pre-
sentation of all the information concerning properties of
the causal agents and their Species; concerning the routes
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oflspread,or'infectlon, methods of infection, etc. It should
be' kept in mind that only sufficiently trained persons, who
are well acqudinted with the rules of behavior in an area’of
1q§ectioh, can be enlisted for work in a focus of infection.

The manitary-anti-epidemic unit (SPED) created from the
populatiion in inhdbited places of rural type and in cities,
and ‘rayon centers are put .in charge of the sanitary-epldemio-
logical stations at which they are organized. By means of
them all the measures are carried-out in an area of infec-
tion for elimination of the consequences of an attack, super-
vision of ‘the .observance of .the restablished. routine, dis-
infection, insect eldimination and deratization operations,
ete, The sanitary-anti-epidémic team carries out 1ts work
in the area.of infection under the direct supervision of the
mobile anti-peldemic detachment or of the group.(PPEO'.[mo-
bile anti-epideric detachment] or PPEG [mobile anti-epidemic
groupl), .carrying out in the technical division the same
tugctions'as these groups [PPEO and PPEG] in anti-epidemic
defense, ' : :

Measures for the Elimination of Consequences of the
' R Biological Attack

Announcement of a Biological Attack to the Population.
In preceding sections a basis has been repeatedly made for
the statement that timely application of individual and group
measures of protection prevents the penetration of the causal
agents of diseases into the human body. It has been mentioned
that in contrast to specific prophylactic measures these very
simple methods .protect against infection by any causal agents
and because of their very slmplicity they can be used on a
very massive scale. In other words, the effectiveness of
these measures of defense 1s assured by the timellness of
their application. The timely and at the same time massive
application of individual measures of protection 1s possible
only when the populatfon is informed in time of a biological
attack, This responsible function is carrled out by a
special service of the MPEO [Local Anti-alrcraft Defense].

Warning of the population of the threat of an attack from
the air is accomplished by.giving the "air alarm" signal, at
vhich the population should be prepared for the use of one
or of several mass attack agents simultaneously by an enemy,
including the biological one. .

At the "air alarm" signal the population should take cover
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in the shelters, having measures ofiind1v1Qua1Aprotect10n
with them, Persons who have not succeedéd in ‘taking cover
in the shelters for various reasons should také cover in

speclally adapted rooms which protect them ‘primarily against
the effects of powerful explosions (airwave, frégments of
bulidings, iight and radiocactive emandtion, ete.). Sealing
of such rooms as much as possible reduces the concentration
of organisms_in the air but .doed not exclude the penetration
of aerosols into the room, Theréfore, persons taking cover
in such rooms ‘should be prepared to use individual measures
of protection immediately (gas mask, respirators, ete.).

The population should be informed of the use of a blologi-
cal weapon by the enemy through the "chemical attacl" signal.
A common signal has been introduced for chemical and biologl-
cal attack because the indirect (visible) signs of a biologi-
cal‘and 6f a chemical attack as well as the nonspecific mea-

., sures of protection and rules of behavior of the population

in’them are the same to a considerable degree. Among the
signs suspiclous of the use of bacteriological oxr chemical
weapons are thé following: the appearance of a cloud in the
form of a fog or smoke coming from one of the airplanes or
from a bomb which has been dropped, the faint sound of an
explosion, the occurrence of the wet ground or pulverized
substances at the site where the bomb has fallen, the pre-
sence Of large bomb fragments from the weak explosion or
parts ‘of a container fragmented from impact, etc. In addi-
tion, the appearance of a large number of insects, ticks or
rodents ,or of containers which cannot be used for other
types of weapons constitute evidence of a blological attack.

At the "chemical attack" signal the alrconditioning-fil-
ter apparatus in the shelters is switched over to a "Kb N
(chemical attack)" or 'tomplete isolation" routine. Exit
from the shélter is forbidden until specifically indicated.
Persons who are outside the shelter should immediately use
measures of individual protection (gas mask, respirators,
cotton gauae4bandages). In the absence of specilally pre-
pared respirators, handy measures are used.

Epidemfological Reconnaissance, At the "chemical attack'
signal the chief of the medical service of theé MPVO at the
instructions of the chief of the MPVO.of the city sends the
mobile anti-epidemic detachment (PPEO) or group -( PPEG) to,
the presumptive site of infection,

The epidemiological branch of the PPEO (or PPEG) makes a
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careful examination of the locality with the Aim of detec-
tion of signs of biological weapons {bomb or container res-
idues, an unusual collection of insects, ticks or rodents; -
unusual drops or the unusual chara¢tér of the dust on en-
vironmental objects, scattered food products and articles,
etc.), " Data of the examination are compared With ‘reports of
eye-witnesses of groups‘df‘the observation service of the
MPVO and of the population, All suspicious material ‘1§ col-
lected in the form of samples for ‘prompt laboratory examin-
ation in order to establibh theé species of causal organism
used for the attack, The collection of samples and the per-
formance of the bacteriological examination are .accomplished
by the laboratory branch of the PPEO, - - o
If the reports of eye-witnesses and other signs (spraying
of aerosol ‘from an alrplane, residuals of bombs with a spray-
ing-device, etc.) attest to the use of a microblial aerosol,
the detachment establishes the dlrection of the wind; and its
speed, the humidity, air temperature and temperature of the
upper layers of the soil, nature of the locality (height of
the buildings and density of construction, presence of vege-
tation, ete.), conditions of ‘the movement of the aerosol
cloud in the given locality (for example, whether the direc-
tion of the wind coincides with the direction of the streets,
whether the formation of air eddies is possible) etec, In ad-
dition, the detachment establishes the population census,
the character and duration of measures of defense used, length
of time the population has been in the aerosol cloud, and it
collects other information which makes it possible to estab-
lish the limits of the area of infection, the possibility of
massiveness of involvement of the population under specific
condltions of the focus of infection. Simultaneously, ac-
cording to the data of public health organs and veterinary
service organs they clarify which infectious diseases have
been observed recently in the given locality among people and
animals and their territorial distribution. :

On the basis of the epidemioclogical reconnaissance infor-
mation obtained the ‘limits of the area of infection are de-
termineq, and appropriate signs and protection pusts are set
up, 1In certain cases {for example, when dropped.rodents ard
fleas are ‘found) the focus is immediately surrounded (armed
guard). The armed guard of the boundaries of the area of
infection is put uwader the orders of the chief of the MPVO
of the city. .

The disinfection branch of thé PPEO determimes the character
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and volume of disinfection operations in the focus, the con-
ditions under which: they are performed, the types of dis-
infection technic needed for work in the given focus, the
quantity of.-disinfection agents.which are needed for disin-
fecting the focus,  Also, the existence of baths, sanitary
inspection stations, etc, which may be of use for sanitary
processing of -the population is clarified, .

A specilalist. on infectious. diseases of the anti-epidemic
detachment checks the condition;of the system of hospitals
within.the limlt of the focus of infection and plang the set-
ting up.of temporary infectious diseage. beds for the hospi-
talization of patients and the isolation of persons suspected
of disease. .

On the basis of all the reconnaissance data. the chief of
the PPEO or senior officials coming into the area (head phy-
sician of the SES, chief epidemiologist) construct a speci-
fic plan for the elimination of the consequences of the bio-
logical attack, This plan should provide for the following:
1) the establishment of infectious disease beds; 2) census
of medical personnel for the purpose of accomplishing a con-
tinuous medical observation of the population;-3) the order
and sequence of accomplishing disinfection operations; 4) the
taking or the census of MPVO groups for,the performance of
disinfection operations; 5) the accounting of technical mobile
and hospital agencies and the location of thew; 6) estimation
of necessary therapeutic, inoculation and disinfection agents;
7) measures for the protection of the focus in accordance
with the OPB. [?] service. . :

In the plan to be constructed the fundamental measure be-
fore the occurrence of cases of the disease should be con-
sidered to be the performance of .disinfection work., The lo-
cation of temporary washing-disinfection stations at the lim-
its of the focus of infection should be- particularly well
planned so as not to permit the spread of the infection be-
yond its limits, and the order and sequence of performing the
disinfection operations should be particularly carefully
thought out.. - Evidently, the routes along which persons would
be evacuated from shelters, that is, those known to be healthy,
should be disinfected first. Then, the areas and routes which
would be used in the process of supplying the population with
food products and water in the event of a disturbance in the
operation of the water supply system should be disinfected.
Well shafts, which can be utilized for water supply existing
on the territory of the focus of infection should also be

77

1043R003800050002-9



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9

disinfected and appropriately outfitted. Also, place8 where
repair work of the water supply system and of the sewer sys-
tem would be carried out should be disinfected. The rooms
and yards adjacent to hospitals and buildings in wh;ch ther
are tempcrary infectious disease beds and other medical-in-
stitutions should be carefully disinfected. The places X
where the bomb, containers, etc. fell and nearby areas should
be disinfected immediately. In other words, places and the
routes to them which provide for a normal way of. life in the
focus of infection and which assure the performance of anti-
epidemic measures should be disinfected first.  After this,
disinfection operations are carried out’on a broad scale
(comgleté—area disinfedtion, insect elimination or deratiza-
tion).

The need for assuring the normal way of 1ife of the popu-
lation 1& dictated by the fact that an observatlon or
quarantine routine may be imposed on the area of infection
as a whole, - . .

By "observation" is understood the system of measures
which provide intensified médical observation of the popula-
tion in the foéus of infection with the performance of thera-
peutic- prophylactic and isolation-restriction measures for
preventing the occurrence and spread of infectious diseases.

Medical observation in the area under observation. should
have as its problem the detection of afflicted persons,-
early detection and hospitalization of patients, isolation
of persons who have been incontact. with patients and obser-
vation of them, the giving of inoculations and the use of
anti-biotics (after establishing the specles and the drug
resistance of the causal organism used in the attack), the
increase in health propaganda, particularly concerning the
rules of behavior and personal hyglene in the specific given
focus. Ingress,-egress and travel through the area of the
focus of infection should. be restricted.

By "quarantine" is understood the system of .anti-epidemic
routine measures which provide for the complete isolation
of the focus of infection from the surrounding .population.
including people and animals which are on its territory and
also the measures directed at limiting the size of an epi-
demic outbreak and eliminating the cases of disease in the
focus itself, . :

The imposition of a quarantine provides 2 prohibition of
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ingress, egress, and travel through the, territory of the
focus of infection, With the exception.of the transporta-
tion of . special services (bringing in provisions, ete.)
which, nevertheless, observe the rules made (disinfection. of
the means of .transportation; .sanitary processing of persons
associated with it, ete.), An armed guard (surrounding) of
the focus of infection is established for -the purpose. of
assuring the execution of this measure. R

- Incthe focus of infedtlon thHe population is divided into
as small groups as possible (in houses; apartments) in.order
to restrict. the contact of people with. one another, In the
event of an air-droplet mechaiism of transmission-of the in-
fection the population in the focus is provided with an ade-
quate number of respirators, protective.glasses, etc.. A
special service for the observation of order in the focus..
is organized for the purpose of insuring the execution of
this measure, and extensive educational work is also con-
ducted among the population.

Anti-epidemic measures .are the same-during quarantiney-but
should be more complete, extensive.and more rapidly carried
out, In certain cases (for example; in plague).individual
hospitalization of patients and isolation  of persons suspec-
ted of disease should be provided. As has been mentioned ‘.
above, in certain infections anti-epidemic. measures should
be supplemented by anti-epizootic measures, For example,.
in the event of use of the psittacosis . virus or some other.
virus of an ornithosis it should-be forseen that not only"
people but also birds will be affected.

Because determination of the nature of restrictive mea-
sures in the focus of infection (observation, guarantine)
is possible only after establishing the species of causal
organism by the laboratory method, which requires quite a-
long time, strict restrictive measures (prohibition of egress,
or of free movement of the population within the limits of
the focus, etc,) should be provided for in the plan to be
constructed before the accomplishment of.complete-area 'dis-
infection (if it is required by the circumstances). After
disinfection of the eavironment, contaminated clothes, etec.,
observation is established temporarily, and this may be
prolonged or replaced by quarantine depending on the results
of the laboratory analysis or of the clinical picture of
diseases which occur.

Regardless of which routine will be ‘established in the
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focus of infection afterwards, the plan of eliminating the .
tting diseases which occur
e performance of anti-epi-
%egiga; nature, which are

£ a shment o; h

of causal organism, _For the aécomplishment gftaflsgggies

necessary. operations in the focus, in addition to workers

of medical 1nstitutions<(including~scientiric research in-

st;tutes) and students in medical colleges, all other groups

of ‘the MPVO, public opgans and admintstrative organizations

shguld be enlisted also, which ‘should find 1ts- reflection

in the operative plan‘construéted‘for.thé‘elimination of the

—consequeqces of the.biological attack.

The opérative
infection and

Epidemiological reconnaissance and
, e planning of meast
gor Fhe;elimination of the consequences of a %1ologiia;?zz—
ack, which have been presented in their general outlines
respect ' to the us ;

Naturally, the nature of the reconnaissanc

of the.anti-epidemic measures being planneg 3gglgh§ec;2§§?ts
iied 1gvthe case.of other methods of attack, For example

tn a2 diversionary -attack of the water-supply-system water,
he fundamental reconnaissance information ma

on the basis of data of continuous

the water and an a

its level and terr

dance with the pam

It should be consi

gfseatablished on the basis of the occurrence of cases of

foreiges fn masse., In tyis case, anti-epidemic measures

tor orglgaiglgggéon gr gng focus would be no different from
. ertain characteristics of a - i

gea:ures in_the focus of infection can be condic;gi Pitome

¥y the massiveness of a water outbreak, with whic
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Digsinfection Measures in the F
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the occurrence of cases of disease produced.by the use of
the .biological weapon the fundamental prophylactic measure
1s the disinfection of the focus of infection, that is, dis-
infection in the broad sense of the word;

By disinfection is meant different. kinds of measures -
directed at the elimination of pathogenic microorganisms
in man's environment, [{sually, when we spéak of disinfec-
tlon measures in the focus we understand by them not only
the disinfection proper but also insect elimination (elimin—
ation.of insects.and ticks, the vectors of infections) and
deratization (the extermination of 'rodents, the sources of
infection). .

The disinfection may be -accomplished by the use of-mech-
anical, physical and chemical agents, In accordance with
this mechanical, physical and chemical methods of disinfec-
tion are distinguished. In an artificially created focus,
of all.the methods of disinfection those which assure the
reliability of disinfection with the simplest possible
methods in the shortest periods of time are of practical
application when there is a large volume of work ‘to be car-
ried out, . - ’ - ' o

Filtration of the air in shelters, through the canister
of the gas mask, through.the filtration device of the res-
pirator, etc. are examples of mechanical methods of disin-
fection, Drinking water maybe reliably disinfected by fil-
tration through bacterial filters, but the no less reliable
disinfection of the water by boiling (physical method of
disinfection) would be used more often becauses of its greater
simplicity.

Of the physical methods of disinfection methods based on
the application of nigh temperature are the most prevalent:
boiling in water, processing by steam or by dry hot air (in
the latter case for the purpose of insect removal from per-
sonal effects). If, for example, in an area of infection
brucellae fall pasture grounds, then, after fencing off this
area, We may count on the disinfection of the soil as a re-
sult of the effect of physical factors such as sunlight and
desiccation. However, in this case no less than two to two
and 2 half months are required for eliminating the brucellae
from the pasture grounds, To be sure, this method is not ap-
plicable to the inhabited portion of an era 6f infection.

Chemical methods are applicable for the disinfection of
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underwear, linen, utensils and tablewear, furniture, rooms,
outside walls, soll, etc. The application of various chemi-
cal agents 1s determined by the species of causal organism
and by the character of the object to be disinfected, Chem-
ical means are utilized extensively also for insect elimin-
atlon and deratization, i

The main disinfectants which have been recommended as
highly effective are the following groups of :agents!

oo . . X i

_.I. /Chlorine-containing preparatlions (chloride of-lime,
chloramine, sodium and potassium hypochlorite, louseum
nypochlorite, neopantocide, etec,).

1. Chloramine'is a white or yellowish crystaline powder
with a chloriné odor, It should contain no less than 25 per-
cent of active chlorine, When kept properly (in a dry room,
in a dark well stoppered container) cloramine is quite
staple, Chloramine solutions can be kept up to 15 days in
a closed, dark vessel, Disinfection of contaminaged articles
requires a high concentration of chloramine and a long ex-
posure time, Chloramine is very sultable for disinfection
of lineén (one to three percent solution), tablewear .(one to
three percent solution). By means of a 0.5 to 1 percent
solution of chloramine it is possible to disinfect also ex-
posed parts of the body (face, neck, hands). It is also
useg fyr the disinfection of excretions (urine, feces, pus,
sputum) ,

2. Chloride of lime (bleaching powder, calcium hypochlor-
ite) .is a white powder with a yellowish hue with the odor
of chlorine. When it has less than 15 percent active chlor-
ine chloride of lime is not suitable for disinfection., Chlor-
ide of lime, particularly clarified solutions of it, can be
used for the same purposes as chloramine. However, 1t can
also be used for the disinfection of soil (10-20 percent solu-
tion) and in vertical plains (thiock suspension of chloride
of lime)., If the objects to be disinfected contain a suffi-
clent guantity of water chloride of lime is used in the dry
form, Metal articles should not be disinfected with chloride
of lime because of it corrosive effect, o

Chloramine and chloride of lime can be used in the form
gf activgbed solutions. Amonium chloride, sulfate or nitrate
1n‘qya§t1ties equal to half of that of chloramine can be used
as activators. First, the chlorine-containing substances
are dissolved, and then the activator is added. Activated
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solutions act more vigorously, but they are unstable and
should be used immediately after preparation,

II. Group of phendl and cresols (phenol, cresol, lysol,
creolin, ete.].

1., Phenol (crystalline carbolic acid) in the pure form
consists of large prismatic -crystals with a characteristic
odor. On adding 10 pircent water to the crystals liquid
phenol is obtained which is convenient to use in pradticeA
Because there is already water in liquid phehol a little less
of it should be taken 4h preparing solutions, .For example,
in the preparation of fhe five percent solution 550 grams of
11quid phenol are. used per bucket of water (10 1iters) in-
stead of 500 grams of the crystalline form, Usually 3-5 per-
cent solutions are used for disinfectlon and these rapidly
kill the non-spore forming species of microbes., Phenal is
not suitable for disinfection of obJects contaminated with
spore forms. Phenolated soap solutions are used for disin-
fecting rooms (walls, windows, doors, etc.) and linen,

Linen is moistened with the 1-2 percent solution and is kept
in it for two hours. The odor of phenol is readily adsorbed
by food progucts; therefore, it is recommended that it should
not be used to dlsinfect a room in which food products are
kept.

2, Lysol is a solution of cresols in a potassium soap .
prepared in the factory. Lysol possesses greater bgctericl—
dal properties than phenol, For the purpose of disinfecting
rooms and furniture in the case of intestinal and droplet in-
fections, 3-5 percent of solutions of lysol (900 milliliters
per square meter). Other cresol preparations (sulfuric-cresol
in mixtures, creolin, etc.) are used for rough disinfectlon
(toilets, rooms for animals, etc.).

III. Alkalis {sodium hydroxide, potassium hydroxide,
unslaked lime, etc.). i

1. Sodium hydroxide is a white crystalline substance
which is readily soluble in water., For disinfection, 2-4
percent solutions of commercial sodium hydroxide (caustic
soda) are used., For anthrax disinfection 10 percent hot
07503 solutions of sodium hydroxide are used. Sodium hydrox-
ide is used for the processing of rooms of food enterprises,
rooms for animals, storehouses of animal raw material, etc.

2. Unslaked lime is utilized in the form of 10-20 percent
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% i -eated-
solutions for the purpose of disenfecting walls are trea
three times with paint uslng paint~brushgs for the purpose
of disinfecting soil, a 20 percent golution gf unslake
lime (5-10 leaders per square metex) .1s used. - .

For purposes of insect elimination chemical agents with
different mechanisms of aotion can be used (nerve poisons,
intestinal poisons, etc.) as well as substgnces of plant
origin. M.st widely used at the present time are DDT- prepara-
tions and hexachlorcyclohexanei N

DDT (4 M—dichlordiphehyltrichlormethylmethane) is a
white c£r§staline powder. Its good qqalittes are determlngd
by its-great proxisity for very many species of.insects an
its lack of proxisity for men {coming into contact With the
dry preparation of ), itd prolonged retention of a9t1v1tyi
(Stability to oxidation and slight evaporatlon)i its lac .
of an odor or of & soiling tendency. Ip_connec»1onxw1th the
latter, 1% can be used for the lmpregnation of fabrics. In
praectical work DDT is utilized in the fopm of dusts (10 per-
cent DDT andé 90 mercent filler-tale kaolin, etc.), of emul-
gions (20 to 30 percent DDT) aqueous Suspensions {the prepara-
tion is insoluble in water) and aerosols. DDT aerosols are
particularly suitable for the insect eli@inat1onAof latge
areas, and inadequate density are highly 1nsect1c1d§1 with
respect to all blood sucking insects {mosguitoes, fleas, ticls ,
etec.).

Hexuchlocyclonexane (hexachlorane, HXCH) 1s a chrystaline,
white or whitish brown-colored powder which is oily to the
touch. It dissolves well 1 organic solvents (acetore, gaso-

line, Kkerosene, etc.) and does not dissolve in water. Hexachlor-

ane is several times more toxic to insects then DDT, possesses
an unpleasant odor, is used in the same way as DDT (dust,
emulsions, aerosols). Hexachlorane, 1ike DDT, can be added

t5 soap. Laundering linen with hexachlorane soap can protect
it for a long time against the settling of insects in i%,
(resicuel effect of nexachlorane).

Gas disinfection of rooms is carried out with chlorpierin
or sulphur dioxide obtained from burning sulfur.

For the purpgose of exterminating rodents the mechanical
trapping of them, infection of baits with pazyogenic microbes
(biological methods) an¢ various chemical foxic substances
acting through the digestive tract (raticide [C11 Hip N% s1)s
barium carbonate; zinc phosphite, or by means qf asphyxiazion
(chlorpicrain, hydrogen sulphide, hydrogen cyanide), ete.) are
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used in connection with the fact that very toxic substances
are used for the extermination of rodents this work is
carried out by specially trained personnel.

Physical methocs of disinfection with the use of high
temperature and steam provide the most reliable form of
disinfection.’. Linen, clothing, bedclothes, etc., are dis-
infected by these methods. The »hysical method of disin-
fection is usually combined with sanitary proces ing of
the..population, because in both cases a special washing-
disinfection techniec is required.

For the purpose of disinfection of the articles mentioned
abave various systems of mobile and stationary steam and
steam-formalin~chambers are used. Therefore, this method
of disinfection is frequjntly called the chamber method.
Stationary chambers are set up in sanitery inspection sta-
tions, bath houses, stationary washing points (SOP) and
washing-disinfection depertments {0DO) in medicel first-
aid cetachments (OPM). Disinfection,of underwear and bed
linén can be carried out also in public laundries in bucking
appnaratus, .

Incidentally, the disinfection of linen by bolling it
in a solubion of washing powder can be cariied out by the
copulation itself. This reduces the load on disinfection
chambers, by the same token shorteriing the periods requared
for processing the focus, for efample, steam-formalin chembers
mounted on a chassis (£PK), shower-disinfection truck (DDA),
etc. Weshing-disinfection mobile technic of this type makes
1t possible to carry out the processing of the population
in any place where it 1s necessary.

There ace special trucks and trailer arrungements for
spraying disinfectent aslutions, spgraying d6ry disanfectents
and insecticides, and also aerosol trucks available for the
performance of chemical disinfection and insect elimination.
Large-scale technic (irregation trucks,) can be successfully
used for these purposes. The usc of the technic for disin-
fection by the chemical metliod makes 1t possible to process
large areas in the zone of infection an very short veriods
of time.

By meens of the disinfection measures and technic listed
above, various groups of the MPVO set about the plan that
sanitary processing of affected persons and the cisinfection
of infected rooms and erticles used by the population and
also of environmental objects (soil, outside walls of buildings,
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etc.) immediately after they carry out the primary disin-
fection operations which were mentioned above (disinfec-—

tion of the roots of egress of persons ¥nown to be uninfec-
ted of the supply routes of the population in the aces, etc.)
1In the event of an enemy attack from the air (aerosol use

of the biological weapon) these measures are conducted on a
large scale in the area through which the aerosol cloud passes.
A1l persons in the focus are subjected to sanitary processing
regardless of whether op not they use individual methods of
protection. Neturally, other methods of attack do not require
the total processing of the whole population. Thus, after -
the scattering of insects by an enemy, the population in

the vicinity of the contsainers dropped 1s subjected to process-
ing (local processing of the popdlation). -When flying in*
sects are dropped the sanitary processing of the population

is not conducted at all, and insect elimination in rooms be-
comes most 1mportant (houses, sheds, outside toilets, etc.

Even if 1t is detected in time a diversionary infection
of the water and food products requires, first of all, a
disinfection of the infected object ond places of storage of
them. Infected food products belonging to the population
should be destroyed. Only persons who have been in contact
with infected products are subjected ‘to sanitary processing.

When cases of disease occur ir the area of infection,
processing of posel should be ‘carried out according to the
type of terminal d1sinfection ‘throughout the entire worlk .in
the focus the personnel of the working groups should undergo
sanitary processing systenatically (at the end of a shift,
during an interval period in the work, before taking food, etc.)

Eg%ggmgplogical Observation of the Focus of Infection
lte

Simuitaneously with the performance of preventlve disinfec-
tion measures, a systematic epedimiological observation is
established in the zone of infection as a fundamental measure
for the antl epidemic defense of the population before the
sccurrence of cases of the disease produced through the use of
a biological weapon.

Before the occurrence of cases of the disease and before
the laboratory establishes the species of the causal agent
used, epidemiological observation should be performed with
the aim of clarifying the data of the epidemiological recon-
naissance with respect to the infectious disease morbidity
rate prior to the attack. The original figures for epidemio-
logical reconnaissance based on official reports of patients
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with infectious diseases in whom the diagnosis wa é .
€d will -always be. less because ofxpersong‘in whomsmhgyab}iSh
diagnosis hés not been established.;at “the time of attack.
The true number of patients (febrile)' is established by . .
house-to-house rounds. ratients detected are .subjected to >
cgreful clinical examination by a specialist in infectious
g;iizgggi and’?hii'examinatioﬁ.is,cbmbined‘with an epidem-
examination; in ' '
ired ionedinsaiy 5 Fecgss%ry cgsfs thgy gre'honitali
Epidemiologists shbuld“oarefuliy plothgées:of the ‘disea
detected :on a.mép of "the locality ~(plan<of the oiby),.hh?chses
afterwqrds facilitates an evaluation of the sources of: the -
igfectlon for new patients .and ‘also serves for the deter- ..
mination of @he:terrrtbrial~distribut:on of new cases of
disease, iw certaincases.(for example,. in.watef infection)
study of the territorial distribution.of .the icases of di- '
sgase is & clue to the determination -of the'chardcter .of
the épidemiological outbreak ‘and"the"sites of infection.

. Thg map of the inféctious disease morbldity rate in .
inhabited places constructed by the:epidemiclogists in‘the::
process of their usual work may be of invaludble benefit. .
It 'should be then made mdre precise through the addition of-
newly detected patients. It gives an idea as to the infec-
tious disease -morbidity rate through a.long period of time,

which is very important in certain infections.

House-to-house rounds, which are to be made by the
medical workers enlisted, are continued with the aim of the
earliest possible detection of infectious disease patients.
Each new patient with an 'infectious disease is examined
by an infgctious disease specialist, subjected to labora-
tory egam1nation and to an epidemiological analysis not
only with the aim of the rapid establishment of the diagnosis
and the source of infection but also for the purpose of )
early Qeteetion of new diseases which are either not charac-
teristic of ?he given locality or which have not been observed
for arlong time. The detection of the first cases of any
unugual diseases, not only facilitates the fight against
the.furyher spread of infection but can serve as the earliest
indication of the species of causal orgonism used, which
Egzzitzsanﬂegteﬁiiﬁd'and narticularizetion of anti-epidemic

res, -and which makes i d

P T i t possible to direct them against

An important epidemiojogical measure, which should be
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carried out before the occurrence of cases of the diseases,
18 cleaning up of the affected locality. Cleaning up of
the focus of infection is carried out by members of the
public administrative organs. In the focus of infection
the militia should make their requirements stricter with
respect to public administrative organs.

The order of cleaning the inhabited place, however, can
be changed, and in each specific cdse should be determined
by the sanitary organization: The problem will be solng
most readily when rubbish-burning and biotherimal apparatus are
presently in the affected area, which makes it possible to
avoid carrying the rubbish out of the focus of "infection if
the latter has been caugsed by thé application of causal
organisms which are particularly dangerous infections. Ap-
parently, in certain cases the preliminary disinfettion is.
nedessary of dirt which.is to be carried out and transpor-
tation which 1is to be used. The possibility exists’ that
recourse will be -needed to burning the rubbish in the boiler-
rooms of enterprises on the territory of the focus of infec-
tion when there is a need for destroying dry rubbish (feed-
ing places .of rodents). Only the need for preventing an
accumulation of rubbish is indisputable, sights of the
germination, habltation and feeding of insects and rodents
which play an exceptionally important pert in the spread of
infection. ‘Examinations of all enterprises and institutions
having stores of provisions and fodder should be included in
the system of measures of .sanitary epidemiological observa-
tion of the focus of infection. During the examination it
is essential to determine the timeliness and adequacy of
measures taken at the time of the atback for the safeguarding
of .provisions. In addition to this, a laboratory evaluation
should be made of food products for contamination by patho-
genic microflora. The order of carrying out the laboratory
examinations is established by the sanitary service in cooper-
ation with interested organizations.

The sale of food products which are in the area of in-
fection at the time of the attack is forbidden until the
permission of the sanitary service for this 1s obtained, and
the latter can determine the nature of the preliminary pro-
cessing of these food products. This group of measures shoul
completely eliminate the participation of the food factor
in the ‘infection and subsequent spread of the infection, the
causal organism of which was used during the attack.

The species of causal organism can be established most
accurately by laboratory examination. However, the occurrence
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of diseases on a large seale and particularly those which

are unusual for the given lgeality gives us an adequate
basis for .an idea as to the species of the causal ggent used
and for the adoption of appropriate antizépidemic'measures.
In those cases where it is pogsible to isolate the causal
organs, bacteriological analysis should be supplemented by

a determination of the sensitivity of causal organisms to
various antibiotics. ' This 18 accomplished by the application
of circles of Tilter paper dipped in varlous antibiotics to

a continuous ihoculum of the microbe in Petri dishes. Infor-
mation as to the sensitivity of the microbe to the 'antibiotics
1s needed for the purpobe of including-the latter in the
group of prophylactic agents, Lo o

After obtaining information concerning the species of
causal organism and certain of its properties vaccination
is organized of the entire personnel of the MFVO groups and
of the entire population in the Tfocus of infection. : The
occurrencé of cases of disease 'is not a contra indication
%0 the accomplishment of active immunization of clinicdlly
healthy pérsons. In cases of need (short -incubation period,
contact with patients with, for example, the pulminary form
of plague; etc.) specific serum can be used prophylactically
for the purpose of passive immunization. If the use of the
collarvibrio hasbeen established, anti-cholera bacteriophase
should be uged along with immunization of the population. .

The giving of innoculations can be entrusted only to persons
with a medical education. The prophylactic application of
anti-biotics can'be carried out by distributing powders to
the population for the purpose of internal consumption.

With the occurrence of cases of the disease produced by
artificial inTection, anti-epidemic measures are directed
at eliminating the source of infection from the group (hos-
pitalization of the patient) and the performance of this
infection in the focus of the disease. Persons who have been
in contact with patients are either subjected to quarantine
o are put under an intensified observation at home.

Hospitalization of patients 1s carried on only by a specilal
ambulance. It is categorically forbidden to use just any
chance, trucks. The patients are afcompanied only by persons
specially selected for this purpose from the groups or insti-
tutions of the medical service of the MPVO (local anti-air-
craft defence)

1043R003800050002-9
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As a rule, hospitalization of patients should be carried
out in rooms which are on the territory of the focus of | This period is.réckored” from the time_of hospitalization
infection, particularly in cases where a quarantine has been of the last patient. SRS TRIELTR e et

imposed. This eliminates the spread of the infection beyond

the limits of the infected area.

In certain casges (for example) in the event of "preceding
use of atomic weapons ), when it is impossible to organize
a hosp}talizaﬁion of patients in the infected area, the
transportation of the patients out of this area becomes
inevitable. Classificqtion of patients in this case 1is
carried out on the tercitory of the focus of infection. Trucks
leaving the focus of infection should be subjected to disin-
fection on a special platform located at the border of the
area of infection. After delivering of the patients, they
are again subjected to disinfections

The use of atomic and thermonuclear weapon undoubtedly
congiderably complicates conditions for carrying out anti-
epidemic measures, without changing them in principle.
Therefore, there 1s no particular need for a gpecial
description of them. However, it should not be overlooked
that in a focus affected by atomic weapons there will evi-
dently be all the conditions needed for the development
of an epidemic outbreak even without the use of biological
weapons (destruction of houses, water-supply systems, sewer-
age systems, etc.). Therefore, a focus affected by atomic
weapons should be regarded as a potential epidemic focus
of any infection inherent to the given locality and it
should be considercd that this infection will obtain more
favorable conditions for its spread. Enti-epidemic plans
should be constructed in accordance with this.

If infected animals or birds are the sources of infec-
tion,measures should be taken with respect to them which
are provided by the veterinary-sanitary legislation.

Measures directed at cutting the routes of spread of
the infection are exeeptionally numerous. The most general
»f them have already been partially presented. Special
measures apply to each infectious disease presented in de-
tail in a course of specific epidemiology.

Epidemiologibal obseryation of the focus (quarantine;,
obsgrvation) is stopped when no new cases have been observed
in it for the period of time which in the majority of cases
is equal to the incubation veriod for the given infection.
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The Orgenization of the MPVO Medical Service and Its Basic Tasks

A, Ye. Minenko (Chapter 11)

The contimuous armament race in capitalist countries is
creating a constant threat of the outbreak of wars: The peace=
lovine countries together with the USSR aré stubbernly striving
to safeguard peace throughout the worlds The Soviet Union is
actively coming forward and persistently striving for prohibition
of weapons of mass apnihilation, for disarriement in conventional
types of armament, and for peaceful coexistence of different
gtates regardless of their social systemi

Yot the imperialistidally minded circles in capitalist
e’.catee maintain their former positions of a "cold war", of con-
tinubnee of the armament race, and for the use of atomic weapons.

. Cortain goverrment officials-in capitalist countries con~
tinue to preach the use of atomic, bacterioclogical and chemical
weapons and are training their-armies for the use of these types
of weapon., Thus, for instance, according to a report in the )
newspaper Pravda (9 November 1955), the United States Secretary
of Aviation, Donald Quarles, in his speech on 6 November 1955
claimed that the United States possesses atomic might "capable
of annihilating communist Russia". According to a report of the
Associated Press, the United States Secretary of the irmy Brucker
ordered the Chemical Corps to conduct work in the field of crea-
ting "new types of bactericlogical and chemical weapons, such
as only the humen mind could devise", On 6 November 1955 the
United States Secretary of the Army approved the report of the
so-called "Civil"Advisory Committee, where it is noted that
chemical and bacteriological methods of warfare are allotted an
"a?propriate place" in American military plans, It is also re-
portedd that "in the past year (i.e. 195h) information has leaked
out that the JAmerican &rmy is engaged in work on a fatal nerve

gi: :’g“, by means of which a person can be killed within a few
minutes.

. Such speeches of government officials, the race in -
atomic and other forms of armament in capitalist countries, and
press reports, blurting out information concerning preparations
in these countries for use of methods of mass destruction, gives
reason to assume the possibility of use by an aggressor of

192

oved for Release

mothods of mass destriction.

. In the event that enomies of the Soviet Union gjhfapk the
peaceul cities and villages of our Homeland with atbmic, bactorio-
logical or chemical weapgns,, there ill be extonsive centers of
destruotion with fuch devastabion of Tesidantisl districts, facto-
ries, plants,, railway junctions and other targets.; AlL this will
produce meny victims among the eivilian population} especially in
the event of sudden aztomic abtack, o !

he MPVO mediesl bexvicd, Which s o divigien-of -tho local
Anti-piveraft Defense, must be ready at any mement to give medicel
aid to citizens injured by atomic, bacterialogical or chemical
weapons, In the event of use by the enemy of bacteriological wea=
pons; the medical service is obligated to promptly determine what
_agent of infectious disease has been employed, to tako urgent pro~
ventivo measures against spread of the infection, and to provide

*.medical aid to the sick. .

Tn order to properly understand the problems of organization
and tactics of the MPVO medical servica, one mst have a concept
of possible casualties in the event of use by the onemy of mothods
of mass atback, It must be assumed that of all known methods of
‘mass attack, atom’e weapons with explosive action will cause maxi~
mal casualties emong the population of the cities subjected to air
attack, World experience in military use of atomic bombs is limi-
* ted to the atomic atrack by the United States on the Japancse citics
Hiroshima and Nagasaki, This affords an opportunity to make use of!
the statistical information on numbor of victims in “theso clties.
Lecording to data of the American pressl, based on material of the
yeconnaissance service of the smorican Bombing Cormand, on'6 and
9 fugust 1945 in the citics of Hiroshima and Nagasakl, 216,000 out:
of a total population in the two cities of 500,000 were victims
of the atomic attack. It follows from these figures that 43.2
percent of ths population in the two citics were victims of the
explosion of two atomic bombs o

The casualties in each city separately were as follows:

lT. Sears. The Role of the Physician in Anti-Atomic Defense
The Physician in Atomic Dei‘ensg7 , Foreign Literatuxe Press,
Foscow, 1955.
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. B
Hiroshima Nagasaki ; However, recalling the complete unexpectedness of the use of
. an atomic bomb, the unpreparedness of the population for an aix
Total population (according o data . attack, the absence of organized rescue work and medical- aid, one
of To S8arB)ssisiecssosseyes ; . '300,000 - 200,000 . t . mighttassume that the figure 50260 percent casualties in Hiroshima
Lol 9 : - P . somewhat approximateb the truths’- * » i E
_Population detisity per Ju, Leasensels 13,566 ° o
. . - ot 2 N . i . According to the same Rritish and American statistical daba,
Aree in yhoh destruction occlirrod (kn®)iis 12427 . ) of the total munber of .oasualties in Hiroshima 70,000 « 90,000 were
’ o killed, which is 1A=l7 percents . - i o

Nou killod and misoingaestiisssdfisseasesd 705000

. 1f this figure is resl and there actually was such a morta~
10,000 1ity percentage, it wab 'a result of the complete unexpeotedness of
Co use of so poverful a weapon as the atomic bombi Tm.‘.exploeian

e - . L created panic and confusion amqni; the population and organs, of
. T o . - authority in Hiroshimai Rescue work in the city was not begun
. | Total’ casualiies in Hiroshima were 46,6 rcent and in until 30 hours ai‘ber't}.xe atomic bomb explosion, and medical aid
Nagaseld 38 ‘percent) when both citics werevbombzg’ with atomic bombs waslbeq_;uw by nio physicians and aboutm]g n\é:;ses, tuninju}x;ed by the
ot the oome caliber, equivalent o 20,000 tons of. TNT -(Lepp) /Lapp/. explosion, only after much five fdllowing the catastropno.

eassdiibeinpibies ,.-70,000 i

Lo

0f course under these circumstances a considerable number -of
severely wounded perished as a result of-the lack.of pxjcmpt medical
situated in e hilly locality = the hills sheltered parts of the zi:’b:?gdg::g “ﬁg“gzdigf,:.lid~ ﬁﬁﬂﬁgﬂt a::zﬁﬁi:ggﬁ:dﬁdogagﬁn_ ’

3 5 . al T i ] .

23::: g‘orgrzze"ifﬁf?‘:“ oth;iizzc;};r;:‘\]w?s ::iuiiizrzit}i:toiitnzii medical aeisistance and properly set up rescue work could have saved
and the ares of destruction was 12,2 lm®, Hence the considerablé :g: 11‘:2:111',0;0:1;(;?1‘:;2?zi;dm}‘g:rb::ni::zz:gnzz gf Sz;::‘f;i;
‘difference in number of viecbiss, despite the fact that in Tagasaki. 30_32 percent, and hospital casualties in thie ewntpsould‘havey
the population density per k¢ s almost twice that in Hiroshima. been 65=70 pe;'cent.
This provides s besis for the colizteral conclusion, that cities
on plains suffer considerable destruction from atomic attack, less
in hilly regions.

The relatively low casualties in Nagasakd (almost one=half
those in Hiroshima) is explained by the fact that the city was

Such are the conclusions) highly tentative, that can be
dravm from the statistital data published by the Americen, T,
According to data of an estimate by a British comssion, Sears, on the number of victims in Hiroshiya and Nagasalcl.
total casualties in Hiroshima were 170,000 - 190,000, i.ee about
60-63 percent of the total population. Tt should be noted that in the event of preparedness in
anti-atomic defense, prompt notification of the population of the
A1l statisticel data, published in the foreign press, on possibility of an atomic attack, and the people!s knowledge of a
number of victims of the atomic explosions in the Japanese cities behavior standard under attack, it may be assumed that casualties
are distigguiahed by great inexactness and can serve only as very in Hiroshima could have been reduced to one~half or one~third, i.e.
tortative indexes of the effect of an atomic bomb in military practises. would nob have exceeded 20-30 percents

Those injured from weapons of mass destruction are notahle
for a diversity of injuries. In an atomic destruction center one:
can anticipate the most varied wounds of every degree of severity,
burns of all degrees up to charring, injury by ionizing radietion
and radioactive substances, A chemical attack necessitates assi-
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stance to the injured against the chemical poisons: skin-blistering,
guffocating, generally toxic and other effects, Use by thelene?;

of bactericlogical weapons requires preparedness forustn;g%hz;e

all probability, with especially dangerous infections an

causing severe illnesses and capable’ of rapid spreading.

i an f weapons of
The presence in the hands of an_aggressor ©.
mass destruction -and an opportunity of using them will entiﬂ :t}x;
appesrance of mixed centers and will: compligate stﬂl_mrb gr
protlems of organizing and giving medical aid to the injuredi

& tion may res.
se by the enemy of weapons of mass destfuctio
sulb ix‘ix‘h ioﬁtamir{ation of a Yocality and the buildingsy .y:;j.;e?:gources y
food (in stores, warehouses, depots; ete)) situated.thergin, in con-

temination of clothing and footwearj which in turn can be an addi-
tional agent of human injuryl

Possibilities of casualties'so enormous among ?he c%v:\llan
population of cities and villeges, the diversity ‘of :m;junesél a:d :
all the after-effects resulting from use of weapons of mass esiru
ction, confront the MPVO medical service with serious problems in
organizing,and giving medical aid to the :\nju{ed.

ormer MPVO medicpl service was designed chiefly for .
medicall.h:ig to the injured in centers of* destruction caused ‘?y h1gh;
explosive, splinter and incendiary bombs, and for giving med:.calizi
to the injured in chemical attack centers, This dgmanded a sg;;
network of MPVO medical service hospital install}at:;:.ons (Dgli Y,Je
SPM, city MPVO hospitels, SKhL, etc.) and a relatively sm: t‘ nurbn _r_
of field units (sanitation posts, senitation teams, sanitation brig
ades, OFM, reinforcement brigades), The appearance of ne:i talypes
of weapohs of mass dostruction has confronted the MPVO.me c
service, in the event of air attack by an aggressor using weapox:xsn
of mass destruction with different problems that consist essentially
of the fallowing:

Rapid premedical first aid %o injured directly‘in the
atg,ackpcenter, their removal to a safe platfe wu.th_subss-
quent evacuation to MPYO medical service field \.mlts or
installations giving medical aids maximally rapid emergency
nedicel aid in the immediate vicinity of the attack center;

casualty cloariung at all points and, rapid evacuation of
injured to their destina:bion;
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hospitalization of injured, and skilled, specializedv :
medical aid in MPVO medical service hospital installations;

determination of persons contaminated with radiosct:!:va
substances among injured erriving at medical stations and
hospital installationsy

organizing and carrying out sanitary treatment for arri-
vals in MPVO medicel sérvice installations, and special
treatment for those injured by poisohous or radicactive
substances (OV or RV);

organizing and cartying out inspection of water and food
for bacteriological conbamination and contamination with -
OV and RV, and determination of fitness of water and
food provisions for the population;

carrying out sanitary and antiwspidemic control over the
condition of collection stations for injured and of other
population distribution points;

ca{'rying out necessary éanitary and anti-epidemic measurcs
to prevent mass spreading of infectious disecases;

sanitary and anti—épidemic s'ui:ervision of tho condition
of the resources of cdllective defense;

sanitary supervision of burial of bodies,

This combinetion of measures represents essentially the
tasks that the medical service must perform in the event of enemy
attack upon our peaceful cities and villages.,

In order for the medical scrvice to perform theso tasks,
it was necessary to considerably reinforce existing field units
and to create new ones for work in the attack center, The new
units must quickly reach the center, give premedical first aid
to the injured and remove them from the attack center within a
short time. The necessity of hospitalizing a considerable
number of injured required, in addition to existing stationery
installations, the formation of large-scale clearing and eva-
cuation bases, in suburban and rural arees, able to accept
and give skilled and spoecialized medical aid to the injured,

Considorations werc presented above concerning the like-

lihood of occurrence of mixed attack centers and the possibility
of mixed injuries, The occurrence of an atomic attack center mey

o
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be accompanied by additional’ bacteriological attack, which will
appreciohly complicate the situation, Afomic weapons with ex-
plosive action produce 2 considerable number of combined in-
juries (trauma and burnsy trauma and radiaticn sickness; burns
and radiation sickness; traums, ‘purns and radiation sickness).

T, Sears reports the following concerning casualties in Hiroshima
and Nogasaki: "On the basis of interpolated data obtained on
relatively small groups 6f injuredj it has been estimated that
70 percent- of the injured received mechenical injuries, 75 per-
cent burns, and 30 percent radiation injuries; this gives a total
of 175 percent and indicates that the majority of, injured re-
ceived similtanoougly injuries of various :types:! Without going
into a criticism of the methods and correctness-of thé data

cited by T. Sears, it ‘can be concluded that mixed injurics in
Hiroshima and Nagasaki occupied a considerable.placei

Tn order to effactively provide medical aid to' vicbims

of various” types of weapons and 'in centers of combined attacks,
the new organization of forces and resources of the MPVO medical
service envisages .combined measures to eid the injureds

Also altered is the tacticel solution of problems in
liguidating the attack centor, The massiveness of population
dostruction in atomic ‘attack (50-60 percent in Hiroshima acco-
rding to preliminary conclusions) demands considerable numbers
of medical personnel to give prompt medical aid to the injured,

Under these conditions not a single city will be able -
to provide the required medicdl personnel by its own efforts,
mch less 8o since some field units and installations may be
destroyed. Hence the'mnow organization envisages mituel assi=
stance between cities, oblasts, regions, and republics with en-
listment of their forces and resources to givé medical aid to g
center of large-scale attacke

Medical aid to the injured during liquidation of the de-~
struction center will be carried out by the entire public health
network, on whose base is organized a considerahle number of
the MPVO medical service field units and instellations.

. The health agencies ere conducting this work jointly
with the volunteer Red Cross and Red Crescent Society, which is
forming a number of units from among its members.

Declassified in Part oved for Release

The health agencies are organizing the medical service by
utilizing the wide network of hospitel, medical, anti-epidemic and
other medical institutions of our eountry, irrespoctive of their
institutional affiliation, With'these as a base, medical sorvice
field units and installations arc created, which are staffed with
physicians, secondary and junior medical personnel recruited from
the base institutions. .

In order to eduip field units and installations with stock
nedical and sanitation-sdministrative equipment, the medical service
can utilize in full or in part the equipment of the base institution,
The enormous and camplex tasks confronting ‘tho MPVO medical sorvice
have required the enlistment of a large number of physicians, seco-
ndary and junior personnel from the public heelth network. But even
under circumstances the medical service will not be able to porfarm
the tasks confronting it without the assistance of broad masses of
the population, Hence the health agencies are plamning theoir work
on giving medical aid to the injurod jointly with the valunteexr
socicty, Red Cross and Red Crescent, The latter is performing much
work among the populetion in self~help and mutusl assistance, and
is forming from the ranks of its members sanitation posts and teams,
sanitation brigades, etc.

By enlisting these units into the MFVO medical service staff,
the Red Oross and Red Crescent Society is creating an enormous force
capable of performing the most difficult tasks in giving first aid
£o the injured in an attack center, in removing them from the attack
center, of care for the wounded, etc. The health agencies through
the Red Cross and Red Crescent Society will be ablo whon neccssary
to enlist this nationel forco in order to liquidate possible sorious
after-effects of an attack upon our cities and villages by an agres=-
sor using weapons of mass destruction. Hence the Red Cross and Red
Crescent field units occupy an important place in the MPVO medical
service and are an integral -part of it.

The medical service, with the health agencies and network es 2
base, is drawn up on tho succession principle. The Minister of Health
USSR is the chief of the country!s MPVO medical servico,ministers- of
Union republics are chiefs of the republics' MFVO medical services,
directors of region, oblast, city, and rayon health departments ore
the respoctive chiefs of the MPVO medical services,

In region, oblast, end eity health departments there aro ’
formed, for operational leadership of the MPVO modical service, region,
oblast, and city MPVO medical service staffs, headed by a chiof of
staff having advanced medical training. In health departments without
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rogular posts of chief of staff, their duties arc laid, by order
of the health department diroctor, upon a physician in the appa=-
ratus for hdlding multiple posts, Chiefs of region and oblast
modical scrvices appoint consultants from among head specialists
in the health department. The prineipal consultants appointed
are: head surgeon, hoad thorapeutist (toxicologist), head radio-
lopist, and head epidemiologist, In region and oblast health dew
partments without a givon staff specialist, his duties are laid
upon a specialist in 2 region or oblast hospital,

The chiof of a rogion or oblast MPVO medical ‘sorvice appoints
as staff membors: ol

- 1. The deputy dircctor of the region or éh'las‘t health
department on mediczl problems - as deputy chief of the
MPVO medical service on medical problems, '

2i Assistants to the chief of the region or oblast
MPVO modical service; - [

2) tho head physician of a region or oblast sani=
tation-cpidemioldgical station - 28 assistant on
sanitation-opidemiological problems H

b) the chairman of an ohlast Red Cross and Red
Croscent committee - as assistant on mass field
units;

¢) tho manager of ‘an oblast pharmaceutical board -
as assistont on medical supplies;

d) the chief of region or ohlast sanitation-admini-
strative supplies - as assistant on sanitation-
administrative supplies,

The MPVO medical service has a doukle subordination,
The region, oblast, city, or rayon MPVO medical service chief
on special protloms is subordinate to the higher ranking
MPVO medical service chief, frem when he redoives necessary
instructions and to whom he reports on work completed, On
the othor hand, he is operationally subordinate to tho
corresponding chief of the Local Anti-Aircraft Defonse
[ITPV%)]}: On this basis 21l city and rayon medical sorvice
chiefs on special problems are subordinate to the region
and oblast MPVO medical service chief, To him also are
‘fully subordinated the,Offices of clearing-evacuation bases -
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Placed on territory of the region or oblaste

2l servico are
e forces and resources of the MPVO medic

mede up’ltf Tield units ond installations formed by the Red Cross
and Red Crescent Society and tho hoalth agencies.

The units formed by the Red Cross end Red Croscent Socioty
include: .

sanitation posts (tea.ms;

sanitation and sanitation-anti-epidemic brigades;

detachments for soarching and carrying out wounded

(ORVP);

searching-clearing groups (PSG).

includc:

The units formed by the hgal’r.h agencies include:
detachments of modical first aid (OPM) wi?h_dlvm::gong fcgr
washing and decontamination (degassing, dlsm?cc :.gn ’hos .
receiving and clearing, for surgery and dressing, for jo}
tal evacuation, and a mobile laboratory (PL);

detachments and groups of speciglized medical aid
(OSHO and GSMP);

mobile anti-opidemic detachments and groups (PPEO
and PPEG);

mobile rediclogical laboratorios (FRL);
medical groups to accompany transport of wounded.

i i ios form
addition to ficld units, the health agenci .
fg.]lowing MPVO medical service stationary instellations:

premedical stations for first aid (DPM) ;
stations for medical first aid (PPM);
hospital stations for medical aid (SPM); .
i i ising the
clearing-evacuation bases (SEB‘Z, compris:
clearinZ-ZvaEuaticn base office (USEIB), cleariny~evacuation

i 1 hospitels, and
ital (SEG), MPVO medical service rura 18 s
Z(ﬂzcuog sta%ions for the lightly wounded (PSLP), The
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lattor are formed by city exocutive committees;
radiological stations;

city, inter-rayon and reserve laboratories of the MPVO
medical -service,

On instruction of MPVO city steffs, on the base of .
public baths, bath pavilions, sanitary inspection stationsy etc.,
hospital washing stations (SOP) are organized, SOP formation
is laid upon departmonts and ministries to whom the base in-~
stitutions are subordinatod. ’

The mobile forces or, in other words, the MPVO medical
service field units arve designed to give medical aid to wounded
in the attack center or its immediate vicinity. Despite a
considerable number of such units, they nevertheless cannot
perform the tasks confronting them without assistance from
other MPVO services, working in the attack center,

The HMPVO medical service units therefore work in close
contact with other MPVO services, especially the disaster-equip-
ment and fire-prevention services, These services give access
to wounded in collapsed shelters or under debris of buildings
and romove people from fire centers, whether senitetion field
teams and medical personnel cannot penetrate without assista~
nce; othor services provide information on limits of contami-
nation with OV, RV, and BRV and on amount of radiation after
an atomic explosion, report data on degassed or docontaminated
prssage-ways in tho destruction center, ete, Vithout good con=
tact with the inits of other MPVO services, the medical service
cannot rapidly end effoctively organize its work in the destru-
ction conter, and consequently cannot give prompt 2id to the
wounded, ALl MPVO units working in the destruction center should
give every possitle assistance to the medical service in its
work of promptly aiding the wounded, and take measures to pre-
serve life and health of the population suffering from woapons
of mass destruction.

Assuming that the target of a possible air attack
using weapons of mass destruction will be primerily large indu-
striol cities and important administrative centers, we will
examine the structure of the MFVO medical service of e city
with a rayon division,

oved for Release
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The chief of a city MPVO medical service has a service staff,
headed by a chief of staff - the physician who is first doputy
girector of the city health dcp;xjtmant for MPVO medical sorvice.

The chief of staff courdinates the work of assistants T,o.‘the
MPVO medical service chief and of medical sorvir_:e chiefs of;oity
rayons, directs ¢ompilation of staff dccumuntatmgn, and during liqui-
dation of the destruction center:conducts operational dirf.acjbion of
tho service on instruction of the MPVO medical sorv.ce chief.

t .

The MPVO medical service chief appoints c.ons:i-.ta.nts on
special medical protlemss: Thore should be igitbo}xt fail among the con-
cultants: head epidemiclbgists) head surgeons ‘Ieoad radiclogist; and
head therapeutist~ toxicologist, These porsons a»re.eppoi:‘.tad from
among head spenialists in tho city health dapart;gcm.- In casos where
there are no head staff spocialists, the MPVO medicul sorvice chief
appoints head specialists from among qual@fied city hospitel physi~
cians having MPVO traininge . . . 7

A city MPVO medical servico staff camprises:

1. Tho head physician of the city aanitnti:n-sepidcmiul:o-
gical station (SES) ~ as assistant to the MPVO medlcal service
chief on senitation-epidemiclogical problemss .

To him are subordinated the following installations and
units of the MPVO medical service:

¥PVO medical service city laboratorys;
mobile antiwepidemic groups (PPEG);
mobile anti-epidemic detachments (PPEO);
gisinfection (dcgassing) stations;
nobile radiclogical laboratory (PRL);

MPVO medical servico inter-rayon laboratorics

In addition to the units and installations in@icai:,ed, the
assistant to the MPVO medical gervice chief on gamtnt:.?n and
anti~epidemic problems has wnder him ell city SES divisions,

2. The deputy givector of the city health dopartmont
- as deputy chief of the city MPVO medical sorvice in medi.cal
work, To him are subordinated the following unite and installa-

tionss !

203

r 2014/04/07 : CIA-RDP81-01043R00380005000:



D ey " _ o -
eclassified in Part - Sanitized Cop roved for Release @ 50-Yr 2014/04/07 : CIA-RDP81-01043R003800050002-9

dotachments and groups of specialized medical aid (OSHE epidemiological problems, he appoints the _head physician of 2 rayon

and GSHP); ’ - SES, ps assistent on mess $iold units = the chrirman og dz\;e KK and .
. " . KP /Red Cross and Red Crescent/ rayon committee, In & ion an oub~

blood=transfusion stations (sFK)3 ) . sid5 ohief of staff is appointeds

city radiological stationg . N
. : . Such is the organizational scheme of the MPVO servi(_:o of-a
detachments of medical first aid (omM); - . city with a rayon division, If the city has no rayon division, then
¢ the MPVO medical service ipstallations wnd univs, .indicaf,ed in the
MPVO meddcal service oity hospitalsi . : ; scheme, ere transferred to the Jurisdicticn of thé respective oF doputy
! of the city MPVO medical service chiof, .

3, The cheirman of the clty contitteé of the Red Cross . : or of uhits and installations of the MPVO modical

agd Red Groscent Sockety 1 a staff member aslassistanf:_. tg serﬁcget}xzrizsggg:;.blo tasks confronting them, and tho nocossity

the city MPTO0 medical service dhief on nase field units, an of being prepared at any moment to eid the woundsd, now roquiro of

is in cherge of the latter. - L R e el servico tho training of instellations ang units for
L. The heed physician of the city first aid station is - work under condi?ions of possible use by an aggressor of tho woapons

o staff member - as assistant to the clty MPVO medical sorvice of mass destruction. .

chief on evacuation of wounded. The motor transport of the city

first aid station and institutional transportation are at his

disposalse

5, The menager of 2 large city pharmacy is a staff member
- as assistant to the MPVO medical service chief on medical and
administrative supplies, under whom 18 the pharmaceutical supply
‘base, and administrative supply base when guch exists in the city
health department.

The staff persomnel is appointed to posts and released
from them by order of the city medical service chief,

The MPVO medical service chief of a city rayon has: 1) a
deputy in medical works 2) an assistent on mass field units;
3) an assistant on sanitation=epidemic problemS. To the first
are subordinated pre~medical stations of (first aid (DPM), medi~
cal first aid stations (PPM), detschments of medicael first aid
(OPM), hospital stations of medical aid (SPM), and rayon hospi-
tals, To the second are subordinated sanitetion brigades, seni-
tation posts, and sanitation teams, To the third are subordina-
ted hospital washing stations and rayon MPVO modicel service
laboratories, if the. latter exist in the rayon,

As deputy chief" of the MPVO medical service of a city
rayon in medical wark, +he deputy dirsctor of the rayon health
department is appointed, If this post does not exist, +the rayon
MPVO medical service chief may appoint to this post the head
physicien of a rayon hospital. As his assistant en sanitstdon-

20k
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Mobile Formations of the MPVO Medical Service

A. Ye. Minenko (Chap 12)

rapid evacuation of wounded from the pattle field to points
, where medical aid was available, and medical aid was brought
The new types of weapons of mass destruction, primarily * maximally close to the wounded in battle.
atomic weapons with explosive action, have sharply changed . 4 .
the dimensions of attack centers and the extent of devaste- . i These two concepts are fully applicable to the conditions
tion in them. Populatlon'casualties have also risen = of giving medical afd to wounded in an atomic attack center.
immeasurably, Humén injury in atomic attack is of great R On the basis of the principle of giving rapid premedical
severity. A feature of the injury in an atomic_attack . first ald, of brinding medical aid close to the wounded, and
center is the fact that a considerabl e number of victims also of giving_ﬁhem meximally rapid skllleg and specia!ized
simultaneously incur fnjuries of different typqs,”suéh as medical aid, MPVO medical service field units and installa-
burn and, trauma, purri and radiation sickness, trauma and tions were formed of types sble to perform these tasks.
radiation sickness, and possibly burn, trauma, and -radia- Mor eover, the possibility of use by an aggressot of bacter-
tion sickness: The likelihood of occurrence of combined iological and chemical} weapons required the MPVQ medicsl
attack centers givés reason to suppose that victims may service to pldn for units which could give the people the
also be injured by poisons or be subjected to bacterial necessary medical aid; in the event of use of any of the
infection. three types of weapons of mass destruction or combination
of them.
Upon explosion of an atomic bomb %f medium caliber, 3
destruction center of up to 30-35 kmé in area is possible The necessity of organizing mutual aid among cities,
in which victims will have injuries from light to extre- regions, oblasts, and republics demanded in turn the forma-
ordinarily severe, Devastation and fires in the destruction tion of mobile units, whose movement could give prompt aid
center will greatly hamper search for wounded and evacuation to some other city. )

outside the center. §
The new structure of the MPVO medical service provides

Data on destruction of buildings in an atomic attack for units which fulfill the requirements for work under con-
center give reason to suppose that in the area of great ditions of attack by an enemy using modern methods of mass
destruction the city hospital institutions will be des~ destruction.

troyed, and in the area of {ntermediate destruction if not

destroyed, will scarcely be able to operate. .
Units Formed by the Red Cross and Red Crescent Society

An enormous area of devastation with tens of thousands .

of injured caught in collapsed and demolished structures Sanitation posts (sP) are mass units formed

Ohd in fire areas, loss of many medical personnel and hos- by the Red Cross and Red Crescent Society at enterprises, in

pital institutions, as well as difficulties in evacuating institutions and educational institutions, on railroad and

wounded from the devastated part of the city, are the water transport, in residential buildings, etc.

conditions that the MPVO medical service will obviously

have to face if an enemy makes an atomic attack upon any In places vhere self-defence groups or unitary squads are

city of our country. formed, the sanitation posts belong to them as the medical

teams or groups. If for any reason these groups or squads

Our medical experience in the Second World War, 194l- are not formed, sanitation posts remain independent units

1945, showed that the majority of wounded required early . working under the direction of the local organizations of

surgical treatment, and that surgical treatment given the Red Cross and Red Crescent Scciety.

within a few hours after injury gave the best results.

Hence conclusions were made on the necessity of maximally A sanitation post.staff consists of four persons, one of

whom is appointed‘chief and three are team members. For
staffing of sanitation posis GSO and BGSO badge-holders

206 1655 years of age are selected, Persons &are enlisted, in
sanitation posts who live in residential buildings, if they
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do not belong to MPVO units for local service,_students, sSsanitation brigades (SD) are the basic
employees, kolkhoz workers, and auxiliary labor workers ; and permanent unit of the Red-Cross and Red‘Crescent ‘Society.
and employees in factories, . T They are formed to assist the health agencies in carrying
- . . out prophylactic and -sanitation improvement measures among
As stock supplies of the sanitation post the following . the people and to function in the MPVO medical service,
equipment has been planneds: hespital siretcher - 1, k;t for . Sanitation brigades are formed by local. organizations of the
sanitation post chief - 1, stretcher straps = 2, individual i . Red Cross and Red Crescent Society in plants, factories,
antischemical packets - 4, This equipment is acquired from : i special secondary and higher educational institutions (sec-
resources of the institutions on:wuhose pase the sanitatlon, - toral SD); on rai;road and water transportation {transport
post is formed. . , . SD); in kolkhozesj MTS, and sovkhozes (rural SD); in second-
Lo - . ary schools and educational institutions for labor reserves
Training of personnel is conducted by:the’Red,Cross and (school SD)., In addition to the sanitation brigades enumer-
Red Crescent Society with assistance of its medical groups ated, city and rayon sanitation brigades are formed. These
For guidance of their daily work and perticipation in pro-~ brigades are recruited ‘essentially from persons not working
phylactic and sanitation-educational work of the healt? in factories or institutions (housewives). Rayon sanitation
agencies, the sanitation posts are attached to hospital brigades may also enroll institutional employees working and
institutions by order of the respective'd!rector of the 1iving in the same rayon where the unit is formed.
medical institution. 1In ordeér to learn methods of work
under conditions in mass attack centers, sanitation post In the sectoral, transport, and rural sanitation brigades
personnel is enlisted in training courses of the MPVO medi-~ are enrolled women aged 16-45 years, chiefly from among per-
cal service, with release from work for five days per year. sons in auxiliary labor, Boys and girls in special secondary
During participation in the training courses, average wages and higher educational institutlions, in educational institu-
at their place of work afe maintained for persons working tions for labor reserves, and in schools (classes 8, 9, and
in factories, institutions, etc. Students are released from 10), are enrolled in sanitation brigades. ’
studies for the same period. Sanitation posts in peace-time,
in order to assist medical personnel, inspect sanitary con- A sanitation brigade staff consists of 23 persons, of
ditions in industrial enterprise workshops, kolkhoz field which there are: brigade commander - one, brigade poiitical
camps, public dining rooms, residential buildings, institutes, instructor - one, communications-supplies agent - one, team
schools, etc. Sanitation posts conduct prophylactic work on commanders - five, and brigade workers - fifteen, ’
reducing illness ard injury among workers and kolkhoz farmers,
give first aid in accidents, participate in organizing ; To replace losses inm-personnel,.a reserve is formed of
sanitation-educational work, inspect sanitary conditions of two persons per team, a total of ten per sanitation brigade.
outside premises of plants, factories, residential buildings, A sanitation brigade consists of five teams, Each team con-
educational institutions, etc. . sists of four persons, including the team commander.

Sanitation posts are a great social force contributing 1 The task of a sanitation brigade in the MPVO medical ser-
to public health care in the matter of further improving ¢ vice comprises searching, giving first ald, and carrying
sanitary conditions in our cities, villages, industrial wounded Trom the destruction center, as well as participa-
enterprises, kolkhozes, and sovkhozes. . . tion in carrying out sanitation and anti-epidemic measures
. B 4 under direction of the sanitation-epidemic station.

sanjtation posts in the MPVO medical service during
1iquidation of attack centers are charged with the duties s . Sanitation brigades in peacetime participate under direc-
of searching for wounded, glving them first aid, and carry- tion of medical vworkers in sanitation improvement and anti-
ing them to the nearest medical station. In addition, they . epidemic work, organize sanitation education, and give first
are charged with sanitary supervision of -refuges and shel- : ajd in accidents.
ters wit hin the territory of activity of the sanitation i
post. ) Y instruction of personnel in a special program is carried
i out by the Red Cross and Red Crescent Society with enlistment
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purpose of training ORVP at different times of year and day,
of medical institution workers. For every-day guidance of hot less than twice a year the detachment attends study
.the vork.of sanitation brigades, the latter are attached to assemblies, with release from lessons. Duration of these
hospital and medical institutions, which is formallzed by assemblies’shouldAnOt exceed five days per year.
order of the respective health department. :
¢ ' : in order to provide medical guidance the detachment is
The stock equipment of 2 sanitation brigade provides for: . attached to a medical jnstitution located nearby. The stt-
medical assistantls sanitation kit - 1, team commanders! kits : aohment is formalized by order of the respective health
-5, sub-kits - 17, hospital stretchers - 5 stretcher straps - department after approval by the Red Cross and Red Crescent
- 10, gasmasks -.23, ‘rubber boots - O pairs, rubber gloves - Socicty. oy
9 pairs, protection suits (evacuation clothing) - 23, anti- . o
chemical covers ~ 23, flash<lights - 7, individual ‘anti- Detachments for searching and carrying wounded are
chemical packets « 23, water canteens.- 7, berets.-. 23, and equipped according to an approved list. For teaching pur-
sleeve-bands « 23: . : - . poses a special 1ist provides for the following: medical
-san » . Desistants' kits - 3, sanitation team commanders! kits - 5,
sanitation brigades are equipped from resources -of insti- sanitation sub-kits - 17 hospitel stretchers - 5, stretcher
tutions on whose base the brigades are formed. Exceptions streps - 10, gas masks _’25’ rubber boots - 25 pairs, rubber
are city and rayon sanitation brigades, which are equipped gloves - 25’paif5 protection suits - 25, individual anti-
by the Red Cross and Red Crescent Society. chemical packets L 25, water cantcens -~ 7, berets - 25,
sleeve-bands - 25.

in addition to the sanitation brigades described above,
there ate formed on special instruction s an il t a tiomn-
anti-epidemic briga d e = (SED)., These
prigades are formed by the Red Cross and Red Crescent Society
at sanltation-epidemlological stations in a number of cities
and rural rayon centers.

The entire complex'of ORVP teaching equipment is acquired
from resources of the educational institutions on whose base
ORVP is formed.

Searching-clear ing groups (PSG)
i are formed by the Red Cross and Red Crescent Society Jointly
Sanitation-anti-epidemic brigade: are formed by rayon and Zith hospital insti.uuion directors. PSG are staffed by
city committees of the Red Cross and Red Crescent from the nurses in conformity with an approved staff, sroviding for
rayon center or city poputation and are instructed at the posts of PSG chief {preferably a medical assistant) and 1l
base sanitation-epidemiological stations, They are designed nurses.
to aid sanitation-epidamiological stations in carrying out

prophylactic measures and in liquidating epidemic centers. Each nurse is equipped with a sanitation kit and contents,

individual anti-chemical packets, gas mask, prctection
clothing, lamp, canteen, PSG stock equipment 1is supplied
by the Red Cross and Red Crescent Society.

A sanitation-anti-epidemic brigade staff consists of 23
persons, of which there are: hrigade commander ~ one, poli-
tical instructor - one, commun. a.ions-supplies agent - one,
team commanders - four, prigade members -~ sixteen, The
brigade has the four following teams: 1) reconnaisance,

2) disinfection, 3) quarantine, and 4) sanitation.

PSG personnel goes through special training and is sys-~
tematically trained under various conditions, in order to
1earn methods of searching for victims and giving them pre-

p medical first aid. The Red Cross and Red Crescent Society
Each team consists of five persons, including the team . organiz h rsew and conducts them together with the
commander . director of the medical institution on whose base the
searching-clearing group is formed. i?iaddétion,

nd study-training assem es twice a year

as a rule; be appointed as senitation-anti-epidemic brigade 3f§§°?2fla§2t?rom wori ot morg A ive days per zear:
commender, e’ appointment s approved by the sanitation- Average wages are maintained for persons enlisted for study
epidemialogicel stetion's head physician. Brigade members assemblies for duration of the assembly,
are enlisted from society members having at least seven }

1t must be emphasized that a medical assistant should,
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years of education.

Sanitation-anti-epidemic brigades are equipped within
1imits of the approved 1list by the Red Cross and Red Crescent
Society and partially by the sanitation-epidemiological sta-
tion at which the brigade is formed.

Detachments for searching and
cavrying wounded (ORVP) are MPVO mecical ser-
vice field units, They are formed from students in the first
three classes of all higher educational institutions, stud-
ents in technical schools, and classes 8, 9 and 10 in
secondary schools,

Detachments for searching and carrying wounded are formed
by the Red Cross and Red Crescent Society jointly with direc-
tors of theeductional institutions, who approve by order the
detachment personnel.

Detachments for searching and carrying wounded are
designed for work in an attack center. The basic tasks of
ORVP in work in centers of atomic and chemical destruction
comprise searching for wounded, giving them first aid, and
removing them to temporary collection stations for wounded
or directly to OPM.

When necessary, ORVP can be employed in loading and
unloading of wounded being evacuated by air, railroad,
water, and motor transport,

In peacetime, the detachment personnel is enlisted to
carry out mass sanitation improvement measures within the
school establishment.

Detachments for searching ard carrying wounded are incor-
porated into the makeup of five senitation brigades, with
total personnel of 125. The ORVP staff is pianned to have:
ORVP chief - one, ORVP deputy chief for the political sec-
tion - one, ORVP supplies agent - one, communications work-
ers - two, sanitation brigade commenders - five, sanitation
brigade political instructors - five, sanitation team com~
manders - 25, sanitation brigade supplies-communications
agents - five, team members - 75, reserve team members -
five, .

Theoretical and practical training of ORVP personnel is

organized by the Red Cross and Red Crescent Society jointly
with the directors of the school establishment. With the
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Searching-clearing groups are formed as independent units
of the MPVO medical service and are attached to.detachmen?s
of medical first aid, in which they are @ structural subdi-
vision designed for work directly in the~attac3 center.

Daring liquidation of a mass Qestructlon center, the
folluiring tasks are 1aid upon the searching-clearing group:

2! search for victims in the destruction center, Joint
participation with disaster-rescue and fire brigades in
rescuing persons from collapsed structufes, purning buildings,
etc., and giving premedical first aid to the wounded;

b) carrying out on the spot of initial medical clearing
of wounded according to severity of injuries, and determin-
ing order of hriority in removal and means of evacuation
(on foot, independently or with escort, carrying on stretcher,
by auxiliary means, etc.)s .

c) direction of work in the attack center of sanitation
posts, sanitation teams, sanitation brigades, detachments
for searching and carrying wounded, and stretcher teams com-
posed of inhabitants of the surviving part of the city and
environs.

Searching-clearing groups upon completing their work in
the attack center may be employed in city or rural MPVO
medical service hospitals.

Searching-clearing groups work in the attack center in
close contact with other MPVO service units, primarily with
disaster—equipment, fire-prevention, anti-chemical, and
other services. -

1n addition to units formed directly by the Red Cross
and Red Crescent Society, there exist local MPVO units cor=
taining mediccl teams and groups. These MPVO units include
self-defense groups and unitary squads.

A self-defense group contains a medical team that is
formed, as is the self-defense group, in a city residgntial
sector, in workers' settlements, educational institutions,
kolkhozes, and sovkhozes on instruction of the respective
MPVO headquarters.

The medical team consists of eight persons, one of whom
is appointed team commander, and seven regulars.
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To equip the medical team, the self-defense group list
provides for: sanitation kits and contents - 2, individual .
bandage packets - 55 (12 are reserves), hospital stretchers
- 2, sanitation sub-kits - 2, individual anti-chemical
packets -~ 55 (1R are reserves), sleeve-bands with red cross
- 8, canteens - 8, lamps - 2, water-hose » 1, disinfection
sprayer for powder - 1, pails - 2, lysol - 5 kg, nexachlotane
emulsion - 4 liters, and "DDT" dust - 10 kgs In addition,
all medical team personnel should have means of individual
anti-chemical protection. .

Unitary -squads contain a medical group, which is formed
together with the squad at industrial enterprises on order
of the respective MPVO headquarters and in accordance with
special specifications. The medical group consists of two
medical teams, with total personnel of 17. Stock equipment
of the medical group is almost the same as medical team equip-
ment, but increased correspondingly.

Stock equipment of medical teams and groups is acquired
through the enterprise, residential building, kolkhoz, sov-
khoz, educational institution, etc., on whose base the self-
defense group or unitary squad is formed.

in the event that there are sanitation posts in an enter-
prise, establishment, kolkhoz, residential building, etc.,
and self-defense groups or unitary squads are formed, the
sanitation posts are incorporated into the medical team or
group as a sanitation team.

Instruction of medical teams and groups is carried out
by the Red Cross and Red Crescent Society with enlistment
of its medical group in this work.

The medical teams and groups have the same purpose and
functions as the sanitation posts.  However, upon occurrence
of a mass destruction center, these surviving units are not
automatically included in the work of eliminating after-
effects of en air attack beyond territorial limits of the
industrial enterprise, The medical groups and teams may be
enlisted in the work of liquidating large destruction centers
upon special instruction of the respective MPVO headquarters
or the city MPVO medical service chief.

MPVO Medical Service Units Formed by the Health Agencies

Detachments of medical first aid (OPM) are formed by the
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. - ae
1th agencies on the pase of medical 1ns§itutions regar:
?:25 of %heir institutional affiliation, with the exception

of Ministry of Defense medical institutions.

A detachment of medical first ald consists of.the follow=
ing divisions and subdivisions:

recelving clearing division;
surgicaly .
t vacuation;
:gzgingidggassing (decontamination, disinfection) division
(oD0}; N : .
mobile 1aboratory (PL);
searching-clearing groups (PSG);
sanitation brigades (SD).

ingle formation
All these subdivisions combined into 3 S
under direction of the OPﬁ chief, is a migpty mobile struc-
tural unit of the MPVO medical service available for work
in a destruction center or its immediate‘vlclnlty.

i f a

The first t hree divisions o
medical firs t aid detachmen t ar;
formed on the base of medical institutions of the healt .
network (hospitals, their polyclinic dtviiloni, gisa?ﬁzaihzs,

ternity homes children's clinics, etc./. n formi
ggMedivizions i%dicated, ~*tempts should be made to sta&ﬁ
them completely through a single medical institution. en
this is impossible, then by virtue of necessity the basic )
OPM divisions may be formed on the base of a s}ngle medic;
institution, and the remaining personnel recruited throug
other institutions.

i i ital evacuation
The receiving-clearing surgica%, and hospi

divisions when deployed fgrm a medical station fulfilling
the basic function of OPM.

i igned to receive
e OPM receiving-clearing division is des
andelear the wounded arriving from an attack center, and to
regulate the 1oad of other divisions.

jcal and dressing division is designed to handle
tongioi;;? a) lightly wounded, b} seriously and {p:irmigz_
jately wounded, In order to provide both groups w1d dsi
able surgical aid, 28 dressing room fo? 1ightly woundf . i
formed and a separate one for seriously and intermediate {
wounded., In the surgical and dressing division one operat-

ing room with several operating tables is organized. In
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this division an anti-shock ward is set up,

The hospital evacuation division is set up to handle
three groups: a) lightly wounded; b) seriously and inter
mediately wounded, and ¢) {11 (injured by radloactive radia-
tion and RV), who are determined by the receiving-clearing
division, as well as to deal with the group of non-trans-
portable wounded,

The OPM medical station is supplied in accordance with
an approved list through central equipment ‘and partially
through equipment available for use in the base institutions.
The OPM medical station equipment consists of specific out-
fits of dressing materials, medicines, and assortments of
medical instruments for operating and dressing rooms. These
outfits are packed in standard boxes convenient to transport
and carry, which keep the equipment in strict order.

The outfiis are designed for first aid and emergency medi-
cal aid to those injured by atomic and chemical weapons and
in combined attack, In connection with the relatively wide
range of OPM surgical aid, the equipment of the surgery and
dressing division permits minor to highly complex surgical
operations,

Washing-degassing (decontamina-
tion disinfection) division (ODO)is
formed‘on the bases of city hospital and sanitation-prophy-
lactic 'institutions and is designed to service wounded arriv-
ing at OPM.

However, ODO may also be employed as an independent unit
in the event of occurrence of epidemic centers, The basic
tasks laid upon ODO are:

sanitation treatment of wounded contaminated with radio-
active substances, decontamination of their clothing and
foot-wear;

sanitation-chemical treatment of wounded injured by stable
toxic substances and dégassing of their clothing;

in the event of use of bacteriological weapons, ODO gives
the population sanitation treatment and disinfects clothing,

The wgshing-degassing division is supplied centrally
with equipment according to a planned list. The stock
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tion treatment of _
t provides for thorough sanita
ggﬁiggggntg arriving at ODO,fi?gl¥din? Sgiggtaméggtign,
i eir clo .

degassing, or disinfection o clothing, Cotion

i 7ith a disinfection-shower ba
ggﬁiggegy“motor. ‘ODO staff consists of secondary and
Junior medical personnel, 18 in all,

. A formed as :
raboratoriesare
1nd&p2nge;tlmgvo medigal serYin :nétiéd1g:§€§r£€€t£€§2;2?
ile laboratories ape hospita O i

2zggidless of their ipstitutional affiliation,

i f five persons,

te laboratory staff ccn§1sts ° )
inc?u??gé- 1aboratory chief (medical ass?s?ant N gz:séiggia
tory workér, and three radiometrictgechn1Cé2;;£eted St

3 ited from the base institutions.

i:hgzgzﬁiies are assigned to OPM, one to each, anghirem:y
structural subdivision of it, but when necessary y
independently perform allotted tasks.

Mobile laboratories are Charg:dog&thi)agngi;;T:;rLiood
tion of wounded arriving a H
z?sggﬁnded arriving at OFM, subjected to highdd?zgz ggmples
radioactive radiation; c) collecting W?tzgri?ce 0y ang
. i them to
:Z;égai;gz;;?%ry to analyze qu?lésat1geizd?EQCE?ggtlﬁgit:§izs;
i i ica an
for contamination with chem g radioa e in the
ing water and food samples to n
&gvgoiégizglgservice city or rayon laboratory for bacterial

contamination.

re equipped through the base insti-~
tutions and in part centrally.

Mobile laboratories @

s {PSG)
hin ~-clearing group
Sde : 2 i ita % jon brigades, anorpoéated at
f 2 OPM, are essigned to it from Red Cross and Red .r?sce
t:iis fo;med in a city and are OPM structural subdivisions.

These.PSG and sanitatlon prigades are equipped by the Red
Cross and Red Crescent Society.
The searchiﬁg-clzaring groups incorporated into OPM ful-

£i11 their immediate functions in the.attack center, and
sanitation brigades work in OPM divisions,

Total OPM staff is 104 persons, of whom 33 are at the
medical station.
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A ight are 215-
Nine trucks are assigned to OFM, of which eigh

150 type¥ adapted to transport wounded, and one is for work
in ODO, This motor transport serves to transport OPM per-
sonnel and equipment during deployment, disengagement, or
transfer.

A professorial-teaching group in various specialties (sur-
geons, therapeutists, stomatologists, etc.) is enlisted for
this purpose.

N e———

Detachments of specialized medical aid are designed
primarily for work in MPVO medical service stationary

Detachments of medical first aid, mighty MPVO medicel installations.

service units, play @ fundamental and decisive part in

1iquidating an attack center. They fulfill the following OSMP in its structure and principle of use has consider-

able resemblance to the detached medical reinforcement

- St b il T ekl

basic tasks:

tving firsg‘ald and emergency medic;l aid to wounded; « companies (ORMU), which played a large part in the matter
g . X r . 4

k of giving specialized medical aid in medical-senitation
as L . PR battalions and first 1ine field hospitals. However, the
medical clearing of wounded; : . ’ resemblance of ORMU and OSMP is a relative one, for the
. y <k, hemor- * - latter heve considerably greater group specialization than
temporar, hospitalization of urgent cases (shock, ORMU., OSMP is made up of three groups, each group of 14
rhage, etc.); . . prigades, An OSMP brigade is staffed by physicians, second-
R - 3 ary and junior medical personnel. Total number of OSMP
i tion and sanitation treatment of wounded R b
dostme?rii ;“i?i; radioactive material or sanitation- personnel is 259. A group of specialized medical ald is
if contaminate Tl o d by stable toxic substances; made up of the following brigades (according to specialties):
chemical treatment if injured BY neurosurgical, face and jaw, thorax and abdomen, traumatic,
. N : ' otorhino-laryngeal, ophthalmological general surgery, burn
partial ?B°°“t3mgna§ég?ogitfﬁzt;gﬁiﬁi??d zigtgzggsging roentggnologicalz toxi@ology a?d Fhe;apeutics, radiolagicalz
wounded if injure {h' it injured by stable toxic sub=- and brigades of infection specialists, blood transfusion,
of foot-wear and clothing and clearing.
stances;

. : Groups of specia 11zed medicel
i wounded to MFVO medical service stationary s s -
. evacuation of :zd o4 Loty on raral areas (SEB); a i a (GSMP) are formed not only in the make up_of OSMP,
nstallations loca Y ’ but also independently on the bases of medical institutes
. and institutes for advanced training of physicians (which
direction ogDa1épmeg;%B;n:"iazsgoggz?gnzg igeo?&t?ggo, do ot form OSMP), and on bases of large kray, oblast, and
;Entgg (gggg, s s city hospitals.
’ s 3

iving aid to special units (PPEO, PPEG) when carrying thoggeigr8§§PSt:§it:re and brigade tyses are identical to
outgantl—epidemic_measures uypon occurrence of epidemic groups.
ottack centers and when liquidating them; Number of GSMP staff personnel is defined by staff order
compilation of initial medical documentation on wounded and consists of 86 persons.
passing through the detachment of medical first aid. Detachments and groups of specialized medical aid are
F . A equipped in conformity with listed standards through resources
Ddeitcaaclh 2 ? 3 %ogmpg gresfgrﬁgﬁ iyat;eihéaith agen- k when present, of the institutions on whose base OSMP and GSMP
m-e % e for .
cies on the base of certain medical.igstxtutes and insti- ) El are formed
tutes for advanced.training of physicians. i When the bases are medical institutes and institutes for
. ists. . advanced training of physicians not having clinics, OSMP
staff is recruited from skilled institute specialists and GSMP are equipped by those %ospltals and divisions have
) ing one or another of the departments, whence also the
218
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specialized brigade,

The maneuverability and tactical use of OSMP and GSMP
require portable packing of suppliesi Hence 211 surgical
instruments and nacessary equipment must be put in special
packing boxes which keep in definite order the packed sur-
gical Instruments, sterile bandage material, medicines, and
administrative inventory {sheets, towels, etci)a

The necessity-of transporting, sometimes of carrying,
equipment by group or brigade personnel requires that pack-
ing boxes be convenient for carrying and the weight of. each
not exceed 16«20 k(. . - . .

OSMP and GSMP brigades should have in packing boxes an .
amount of medicines and bandage sufficient for aiding 100-150
wounded . Upon. exhaustion of medicinal and bandage sppplies,
they are replenished from pharmaceutical stores on request

of directors of the jnstallations where brigades or groups

of specialized medical aid are working. OSMP and GSMP mob-
i1ity and presence of highly skilled specialists allow ready
movement of these units and rapid organization of specialized
medical aid at various evacuation points.

Detachments and groups of speciallzed medical afd are
employed not only in MPVO medical service stationary instal-
lations, but in specific cases may also work in OPM, depend-
ing on requirements of the situation.

Mobile ant j-epidemic detacha=
ments (PPEO) and mo bile anti~epide-
mic groups (PPEG) are formed Dby the health agencles:
the former on bases of oblast sanitation-epidemiological
stations md institutes of epidemiology and microbiology,
and the latter on bases of city sanitat{on-epidemiological
stations (SES).

Mobile anti-epidemic detachments and groups are mobile
MPVO medical service forces which carry out anti-epidemic
measures in the event of a flmenacing situation." At this
time their activity consists of jncreased sanitation-
epidemiological supervision, prophylactic inoculations of
the population, sanitary inspection of refuges and shelters.
In case of an air attack by an enemy using bacteriological
weapons and occurrence of an attack center, PPEO and PPEG
carry out anti-epidemic measures for liquidating the center, -
enlisting in this work all mobile forces and resources of
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the MPVO medical service, In case of atomic attack these
units take sanitation and anti-epidemic measures to prevent
possible epidemics resuiting from the great dislocation of
population and its accumulation upon roads and in certain
parts of the attacked city.

In the event of occurrence of @ chemical attack center,
PPE? and PPEG take the same measures as in an atomic attack
center.,

PPEO staff has three divisions - epidemiology, laboratory,
and disinfection. Tatal PPEO personnel is 14, Specialists
in epidemiology, taboratory, and disinfection are specified
for the staff.

Th25§ units are recruited from medical personnel of
sanitation-epidemiological stations, in accordance with the
approved staffs.

PPEO and PPEG are equipped through the institutions on
whose base they are formed. Trucks are assigned to these
units from the sanitation-epidemiological stations, in
accordance with staff order., In cases where city or oblast
sanitation-epidemiological stations have no motor transport
machines are assigned PPEO and PPEG from other medical
gnstitutions. Assignment of institutional motor transport
is carried out by order of city or oblast health department
directors.

Groups to accompany wWo unded are
formed by the health agencies from medical personnel of
hospital institutions of ministries of health and ways of
communication.

These groups are designed for medical service along the
line of movement of }ransports of wounded being evacuated
grom attacked cities to the oblast interior or beyond its

imits.

To each hospital train or motor column is assigned an
escort group of physician, nurse, and nurse's aide. The
group may be enlarged, depending on number of escorted
wounded and severity of their condition, from MPVO medical
service units and installations.

a 1 laborator-
ities on specinl instruc-

Mobile radiologic
{ es (PRL) are formed in certain ¢
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tion. The base for their formation are city sanitation-
epidemiolog{cal stations, from which the personnel is selected.
They are designed for analyzing water and food contaminated
with RV or BRV in cases where the situation requires urgent
decision of the question on the spot, or if for any reason

the MPVO medical service 1aboratories cannot fulfill this
task.

PRL are equipped centrally with all necessa'ry equipment.,
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