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Some aspects of epidemiology and control
Dionyz BlaZkovid

Institute of Virology, Czechoslovak icademy of Sciences, Bratislava

Tick;borne encephalitis is a virus infection of man and ani-
mals usually affecting their central nervous system. The disease
develops following a tick bite or after drinking infected goat’s
and probably also cow’s8 or sheep’s milk. The domestic animals be-
come infected by ticks harboring the encephalitis virus.

Various infections such as Russian spring- summeg/?ziggghalitis
(zilber, 1939), bi-phasic meningoencephalitis (Smorodintsev et al.,
195}),.Central European encephalitis (Gallia et al., 1949) and
louping-ill are classed under the term of tick-borne encephalitis.

Louping-ill is predominantly a disease of sheep. No special at-
tention has been paid to naturally occurring human infections, the
clinical course of which has been studied mostly on laboratory in-
fections., Other encephalitides have a different clinicai course,
varying from mild benign forms (the majority of Central Buropean
encephalitides and bi-phasic meningoencephalitides of Bielorussia
and Ukraine) to the very severe ones ending in paralyses of dif-
ferent muscle groups, destruction of nerve centres and sometimes
in death, as is the case with Russian spring-summer encephalitis,
This occurs in the eastern parts of European Russia (Ural) and
prevails in Siberia and the Far East.

Ticks of the Ixodidae family act as both vectors and reser-
voirs of the virus.,

Russian spring-summer encephalitis is transmitted by Ixodes

persulcatus ticks. Haemaphysalis concinna and Dermacentor silvarum

ticks (Ryghov and Sﬂ?ynnik 1441 ; Skrynnik and Ryshov 1940 ).Q'.
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are of minor 1mportanoe. Ixodcf.rioinus acts as veotor tnd if**
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encephalitis as well as of louping-il] viruses,

milar, The viruses under consideration belong to the B group of
arbor viruses (Casals ang Brown, 1954). The louping-111, bi-phasic

of man and animalsg occurring in natural foci of infection 1s as
follows: northern parts of Great Britain (louping-illQ; the Buro-
bean part of the Soviet Union (Both Russian spring-summer encepha-
litis and bi-phasic meningoencephalitis); and Austria, Bulgaria,
Czechoslovakia, Finnland, German Democratic Republic, Hungary,
Poland, Rumania, Sweden ang Yugoslavig (Central European encepha-
11tis}. (Blaskovic” 1a5¢ a, &),

Fig. 1.

Viruses with a similar antigenic structure were discovered in

the Eastern Hemisphere txmzitttmlhxtlmilzn;lxni outside Europe in

P
Mc Lean and Donohue 1994, Casals 960, Thomas etal.i 60).
litis wimm group was discovered in Eanada&a?oxvaasan vfrus,. The
1 feehone (
used u’}§h°'° viruses are of world wide importance.
al

1. Beology of the tick-borne encephalitis viruges

Tick-borne encephalitis belongs to diseases ocourring in na-

tural foei of infection, Paviovsky (1939, 1956) 4.11..._,-.~g§,.1
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focus of an infectious disease "as a tract of country of a defi-

nite geographical type containing habitatsi> in which certain

%) Geographically well-defined area characterized by the pre-

sence of a particular flora and fauna.

given interspecific relationships have evolved between the patho-
gen (the microorganism) and the vector or vectors., The latter
transmit the infective agent from animal donor to animal recipient
under conditions of the external environment conducive to, or pre-
venting circulation of the microorganism among the participants

of such biocenoses".

This definition is very useful for understanding the natural
history not only of tick-borne encephalitis but alse of other in-
fections such as tularemia, leptospirosis, babesiosis, yellowsx
fever etc., which are czlled transmissible diseases in the Russian
and arthropod-borne infections in the Americ%?English literature.

Man actually does not play a role in the circulation of tick-
—-borne encephalitis virus in nature, he being the dead 1link in
the chain of infection.

Virus circulation in nature is effectuated by different in-
stars of Ixodes persulcatus, Dermacentor silvarum and Haemaphy-
salis concinna ticks in the tayga and forests of the Asian part
of the U.5.5.R. and in woods of the Ural, and by E}qggg ricinus
ticks in Western Russia and the rest of Europe. We will deal with
the ecology of the virus in respect to Ixodes ricinus. The geogra-
phical distribution of the main vectors and reservoirs of virus
is evident from Figure 2.

Fig. 2.

The circulation of the virus in nature is illustrated schema-

tically in Figure 3.1 .
. Fig. 3.

Ixodes ricinus ticks are suckine the hlnnd ne lawwral 4mgtars
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nmainly on small rodents arl™ Tniectivorous a animals, birds and
reptiles., Occasionally they feed on bigger and big beasts of
chase (deer, roebuck, fox, hare), domestic animals (cow, sheep,
goat)Aand man, The nymphal instars are feeding on all the animal
species mentioned and man, but especially on domestic animals
graging in areas infested by ticks. Adult ticks are found almost
exclusively on big wild and grazing domestic animals and man.

Both wild and domestic animals do not succumb afteriéﬁieetéon
%i)a bite by a virus carrying tick. There are neither deaths nor
nhhm signs of disease, except of a slight temperature increase, in
domestic animals inoculated subcutaneously with large amounts of
virus (0.04 ml. per kg. body-weight of a 10% suspension containing
8 mouse LDSO per 0.03 ml.) {(Gredikovi, 1957 ;?gfggfoNonimmune

domestic animals {goats, shee grazing for one season in a natu-
g ’ o &

10

ral focus of tick-borne encephalitis produce only specific antibo-
dies without a clinical manifestation of disease {3koda and Blal-
kovi® 1958), Specific complement-fixing, haemagglutination inhibit-
ing as well as virus neutralizing antibodies develop quite regular-
ly in animals infected naturally with the virus. The demonstration
of antibodies serves as a basis for conclusions about the presence
of virus in nature.

The infectious process caused by virus transmitted to a host
animal depends on the state of susceptibility or immunity of the
animal (Benda 1958).

In animals which k= acquired immunity following a previous in-
fection, feeding of infectious ticks will not cause vi;é?mia, whe~
reas viremia mhibihmidmmeim of varying duration will develop in non-
immune animals. The viremic phase lasts 4-~6 days in roes and hares,
on the average 5 days in laboratory mice (ILibikovd and Albrecht
1958), and 6, 5 and 4 days respectively in goats, sheep and cows
(GreZikova, 1957 ;?gfgﬁizThe affected animals in the viremio stage

serve as source of infection for noninfectioys.tjocks. Because vi-~
Sanitized Copy Approved for Release 2010/12/03 : CIA-RDP80T00246A011900140001-4
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rus remains infective ih &kéyfged “ticks forl keverdl consecutive
instars and may even be transmitted transovarially, the persis-
tence of the virus in a natural focus of infectionx is secured
provided that there is a sufficient supply of hosts. Virus spread
is secured into the next surroundings by the ticks themselves and
host animals including

into distant areas by means othigrating birds. The duration of
viremia and the level of virus content in the blood are of deci-
sive importance for the preservation of virus in nature (Go£3on
Smith 1954).

Following the viremic stage, during which the virus can be
isolated from wild animals in nature (Przesmycki et al., 1960),
the virus becomes fixed in tissues, predominantly in the brain,
where it can be easily demonstrated. Following experimental sub-
cutaneous infection with 100-1,000 mouse LD50 of virus of Micro-
mys minutus mice caught in the field it was possible to demonstrate
the virus in them after 31 days (Mornsteinovi and Albrecht, 1957).
It is not known whether animals preserving the virus in brain tis-
Sue can serve as source of infection for ticks by developing secon-
dary viremia. The presence of circulating antibodies seems to of-
fer evidence against such a possibility. Alimentary infection of
predators after cons@%tion of such animals cennot be excluded, how-
ever. So far, no satisfactory evidence of this has been offered.

The state of immunity of host animals, both wild and domestic,
can be one of the regulators of the amount of virus present in
ticks and of the total amount of virus present in a natural focus
of infection. We mentioned already that immune animals do not de-
velop viremia even if infested with infectious ticks. On the con-
trary, the virus doses from the ticks act as revaccination doses
leading to increased titres of antibodies,

On the other hand, antibodies affect the virus present in ticks.
Extensive experiments (Benda 19580 showed that blood from an immune
animal oan msmmhm show no #ffect on the virus titer in infectious

Sanitized Copy Approved for Release 2010/12/03 : CIA-RDP80T00246A011900140001-4
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ticks folliowing enporgemen¥ or can cause a d%crease in the titer

There is a decrease in the tiHer of virus transmitted to the next
instar of such ticks as compared with the controls. When nymphs

are sucking blood from an immune animal, further transstadial trans-
mission of virus is irregular or does not take place. Sucking of
immune blood does not free the tick from virus, 1t causes a decrease
in the titer of virus or an irregular transmission of virus to

the subsequent instars.

The tick-borne encephalitis virus is transmitted transstadially
in ticks. This fact has been known since the first investigations
on tick-borne encephalitis and has been demonstrated su%%ssfully
by most investigators in different species of ticks: Ixodes per-
svleatus Chumakov, 1944), Dermacentor silvarum {Ryzhov and Skryn-
nix, 1929), Ixodes ricinus (Benda, l95£§ and Ixodes hexagonus
Otreissle, 1960). On the other hand, van Tongeren {qutfoed after
Verlinde, 1056) d4id not demostrate the virus in ticks 6 days af-
ter engorgement. He concluded that the tick remains infective on-
ly so lonz it contains rests of the blood.

Transovarial transmission of the virus has not been demonstrat-
ed by all investigators with an equal regularity, or it was not
confirmed.

In Ixodes persulcatuig the transovarial transmission of virus
was regularly demonstrated by repeated experiments (Sl:&#aka!:saﬁd

Chumakov
= == , 1944). More recent investigations
" (Dumina, 1958; Benda, 1958) seem to indicate that the transmission
is irregular, its rate amounting to about 6% in both Ixodes per-
sulocatus and I. ricinus ticks.

The.problem of transstadial and transovarial transmission of
virus in ticks has been the subject of #m often discussions. It
hae been concluded that the results can be compared only if tioks,
viruses and hoste from ?he same locality are used. The faot that

Vil

differences exist in the amount of virus ciréulating in different
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el of inrection, 1in ﬁ%g VSQnQr&! geaB inus, l. versulcatus,

Haemaphysalis concinna or Der&ééeﬁ%or si?%arum) as well as in

the host animals, can itself lead to a different behavior of the
virus used to the tick examined. The positive isolation rate of
virus from tick pools variles from 2-25%4 in different localities

in the U.S5.5.R. (Smorodintsev, 1958). In Czechoslovakia, the virus
isolation rate from ticks occurting in natural foci was higher in
western than eastern parts of the country, but it never reached
values commonly obtained in natural foci occurring in the Siberian
tayga or habitats not changed by human action.

Feces from infectious ticks contain fully virulent virus, whose
infectivity persists for considerable periods even at room tempe-
rature. The feces represent basically undigested blood from the
host and the virus contained in them comes either directly from
the animal host or from the tick’s intestinal tract, where maxi-
mum amounts of virus are present. The virus namely multiplies in
the intestinal tract of ticks and later it spreads from there to
different organs, especially to the salivary glands (Pavlovsky
and Solovyov, 1940, 1941).

The role of gamasoid mites in the circulation of tick-borne
encephalitis virus is limited to virus maintenance in a microfo-
cus, i.e, in nests of rodents and birds. Tagiltsev (1958) studied
27 species of these small ectoparasites living from their hosts’
blood. Virus could be transmitted by these mites from one species
of birds or small rodents to another species only within the 1i-
mits of ecological relationships of the animals mentioned. In a
natural focus of tick-borne encephalitis it was possible to isolate
the virus from Dermanyssus hindinis. The role of mites in the eco-
logy of tick-borne encephalitis virus has not yet been fully elu-
cidated.

Similarly, not much is known about the role of fleas and mos-
quitoes as natural vectors of the virus. Experimental results

Ladle e’ Crre sy
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(3lonim and Kramir, 1955)“dYferkd sugiéstiVe 'évidence against a
in

role of mosquitoes in virus transmission, becauseACulex pipiens,

C. molestus, Aedes vexans and Anophele$ messae mosquitoes which
sucked on a 10% mouse brain suspension containing 105 - 106 mouse
LD50 of virus per 0.03 ml. the virus did not multiply and after

2 days it could no longer be recovered from their bodies. In con-
trast to this are the findings of Polish authors (Przesmycki et
al., 1960) who repeatedly obtained positive isolations of tick-
-borne encephalitis virus from Anopheles and Aedes mosquitoexms as
well as from fleas caught on animals in a natural focus of tick-
-borne encephalitis in the Bialowies forest national park. This
seems to offer suggestive evidence of virus transmission between
small rodents and birds (Rosicky, 1959).

The data mentioned above on the transovarial and transstadial
transmission of tick-borne encephalitis virus in ticks indicate
that the maintenance of virus in a natural focus is sufficiently
guaranteed. Nevertheless investigations have been carried out on
the possibility of virus hibernation in vertebrate hosts, in whose
blood or organs the virus would persist during their winter sleep,
at a time when the ticks are inactive.

It was found that the virus persisted in the blood from hedge-
hogs in an experiment in which the animals were kept in a refri-
gerator at +4° ¢ (von Tongeren, 1957).

Bats were inoculated subcutaneously with 200,000 mouse LD50
of virus in 0.1 ml. and placed in a cave, where these insectivo-~
rous animals are normally hibernating. The virus persisted in the
blood from the 7th to the 23rd day of hibernation, and viremia
could be demonstrated for a further 7 days after hibernation was
interrupted. In the liver and spleen the virus was found 11 days
and in the brains 14 days after the hibernation was interrupted
(Nosek et al., 1960). fﬁf el f‘fﬂji

Similarly arranged eibériments have‘tb Bé based on the experi-
Sanitized Copy Approved for Release 2010/12/03 : CIA-RDP80T00246A011900140001-4
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in the circulation of .the g&?hégahﬁ tﬁat“it‘reéXesents a link

open on both sides, i.e. that it ecan not only accept the virus

and maintain it in the blood, but also ¥ pass it on to ectopa-

; rasites sucking the blood on different vertebrate species and
thus to transmit the virus to the latter.

Mention has been made of birds, which can affect the mainte-
nance, circulation and spread of virus in nature. Evidence of
this are specific antibodies against tick-borne encephalitis vi-
rus in birds and the fact that many bird species are infested by
ticks. Tick-borne encephalitis virus could be isolated in western
Siberia from Ixodes plumbeus Leach. ticks parasitizing on birds
(sand-martin) [Fedorov and Tyushnakova, 1958). Virus isolations
from birds ‘brains are also not infrequent. If such isolations are
made from migrating birds, it can be speculated about the role
of these birds in spreading foci of tick-borne encephalitis (Ernek,
1958; Blaskovi&, 1958%).

We have summarized the knowledge concerning the ecology of
tick-borne encephalitis virus. There are some peculiarities in
respect to the characteristics of the natural foci of infection
themselves. Many steps occur from natural foci hitherto untouched
by man to those which underwent the biggest changes following the

and lasvlthin's
activity of man. Rosicky (1959) applies Pavlovék?‘!‘(lQQB) scheme
to the conditions prevailing in Europe. The division is based on
that of whether the activity of man caused changes in the land-

gcape character and modified it for breeding game or domestic ani-

mals,
Pig. 4.
Natural focl of tick-borne encephalitis
4 1
anthfopopugic primary
§ t
theriodio bosquématio theriodic catarclale mouglain
-bosquematic type
(Prom Rosicky, 1959) & 7 o ey
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suitable for breeding game."Dggééﬁié-azzgéig‘zo not graze in such
areas, maximally they pass through them when moving to péstures.
The incidence of ticks per 100 square m. area is considerable,

in central Bohemia it being possible to collect on such an ares
about 150 adults and 3,600 nymphs within a year. Such foci are
characterized by deciduous woods (the most characteristic trees
being the horn beam, Carpinus betulus, and the lime, Tilia cor-
data), Transmission of the infection to man is effected exclusive-
ly by tick bite when collecting fruit ete. or during camping or
recreation. Examples of such foci can be found in Bohemia, south
Slovakia, in the Steiermark ftustria), in Hungary and most pro-
bably in the Bialowiesukorest (Poland), which belongs to the most
ancient forests in Europe.

Bosquematic (pasture-imin type) foci developed by degradation
of previously woody habitats. Domestic grazing animals are the
main source of food for Ixodes ricinus ticks. Natural foci of the
pasture type can cover large areas, in which the animals 8razing
for the whole vegetation period are very intensively infested by
ticks, e.g. in Albania, south Slovakia, south Bulgaria and Slove-
nia to the north of Ljubl Jana., Infection of man is possible either
by tick-bite or by drinking row milk, eventually by consuming
dairy products. In such natural foci familiar microepidemi@s or
even explosive epidemi@s can oocur, if milk is not treated in a
presoribed way (Ra¥ka et al., 1954).

Mixed theriodic-bosquematic (game-pasture) natural fooi com-
bine the properties of both previously mentioned foel and are cha-
racterized by alternating woody, bushy and grassy vegetation. In

in Slovakia
a focus of this typexit was found by epidemiologic analysis that
60.2% of human infections resulted after a tick-bite and 23.1%
after drinking unboiled goat’s milk. In 16.7% of cases the source

of infection could not be demonstrated (Bérdok et al., 1954).
Sanitized Copy Approved for Release 2010/12/03 : CIA-RDP80T00246A011900140001-4 .
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Exzmples of such mixed 'HEYuHAL. Podi el ¥aldlso found in

the Kdmnidkg Alps (Yugoslavia), in the Steiermark [Aus-
tria) and in north-eastern Albania (Rosicky, 1959).

Mountalin~-type natural foci are characterized by a very low in-
cidence of ticks, and by a high altitude (above 1,000 m. above
the sea level). It is assumed that virus circulation is secured
here by mites and fleas and that it is of a microfocal character.
The action of man does not affect these areas and cases of human
infection are extremely rare, if possible at all. The existence of
natural focl of this type can only be revealed by a serological
survey, eventually by virus isolation (Bdrdo¥ et al., 1954). This
type of natural foci is included among primary foci and it presu-
mably represents a marginal relic of an originally widespread
focus, which has been interrupted by the action of man.

Primary natural foci not affected by the activity of man do
no more exist in Central and Southern Europe. They are approached
by the Bialowies forest national park in Poland.

Categories., Natural foci of tick-borne encephalitis as classi-
fied above form a part of larger areas shewing in a different de-
gree signs of human activity (Rosicky and Hejny, 1959). These re-—
glons can be divided into 5 groups: (1) the natural region, (2)
the slightly cultivated region, (3) the moderately cultivated re-—
‘gion, (4) the highly cultivated region, and (5) the completely
cultivated region. This grouping is only of a formal importance,
but it explains the existence of natural foci of infection in the
individual landscape types, the validity of a focus depending on
the landscape character, and the possibility of a spread of a fo-
cus from regions with a higher type of cultivation into regions

with a lower type of cultivation.

i

oo o ' :
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2. Epidemiology of tick-borne encephalitle

™wo ways have been mentioned by which man becomes 1lnfeoted:

a tick-bite or drinking row milk. They both were confirmed epide-
miologically and experimentally on several occasions. Experimen-
tal data and epidemiological experience offer, however, suggestive
evidence of additional possibilities. Bardo¥ et al. (1954) found
in examining the patients in a natural focus of tick-borne ence-
phalitis of a theriodic-bosquematic type that 60.2% of the infec-
tions resulted after a tick-bite, 23.1% by drinking row-goat’s
milk and in the remaining 16.7% the source of infection could not
be determined. There was no evidence of a transmission from man

to man.

The tick-borne encephalitis virus is rather resistant to the
effect of external factors (pH, temperature), especially if it is
protected by proteins or lipids. It remains infective during aci-
dification of milk, preparation of cheese from unboiled milk, or
in butter prepared from infectious milk, This applies to artifi-
cially infected starting product (milk), which contains large
amounts of virus (106-—107 LD50 per ml. of milk), whereas the milk
from infected cows rarely contains more than 103 mouse LDSO of vi- .
rus per ml., of milk. When kept in a refrigerator at 4° C, infect-
ed butter and cheese remain infective for 2 months and 2 weeks, res-
pectively,/‘“"t'kou' 1958 a, 6)_

Experimental pasteurigzation (GreXikovad et al,, 1960) at dif-
ferent temperatures for varying periods of time, these factors
being carefully cohtrolled, showed that the virus is safely inac-
tivated in the milk at 72° C for 10 seconds.

Laboratory infections are for the most part aerogenous and
repeatedly occur in workers who are preparing virus suspensions in
a warring blendor. Thus this way of human infections has also to be

taken into account. However, laboratory conditions are not charac-

r;;, TR e W
Sanitized Copy Approved for Release 2010/12/03 : CIA-RDP80T00246A011900140001-4



Sanitized Copy Approved for Release 2010/12/03 : CIA__RDP8QT00246AO1 1900140001-4 8
from laboratory work offer f&&“the eﬁidemiu?oéistia basis for
taking the following additional ways of infection into account

in the epidemiological analysis: inhalation of a virus containing
aerosol during milking or of an aerosol containing infective tick
feces which contaminate the skin of domestic animals, This possi-
bilities presume a closed space and a considerable concentration
of virus {(Bla3kovi&, 1960). Another possibility is the inhalation
of infective tick feces when working up wool and furs from domes-
tic animals from a natural focus of infection (B4rdo¥, personal
communication).

Infections resulting from a tick-bite or from drinking milk
show a characteristic seasonal incidence, which depends on the cli-
matic conditions and on the activity of ticks. Upidemics from milk
are either familiar microepidemics or they are of an explosive
character .Ra%ka et al., 1954). An example is the large epidemic
caused by drinking unpasteurized infectious milk in Ro¥nava in
1951, when more than 600 peaple became infected, but there were no
fatal cases (Blafkovi&, 1954). The incubation period of an alimen-
tary infection is 4-14 days and that after a tick-bite 8-20 days.

Fig. 8.

The disease incidence in Czechoslovakia 1is not the same in e-
very year. A higher incidence of tick-borne encephalitis was re-
gistered in 1948 and 1953. The varying incidence depends on many
factors which affect quantitative differences in the circulation
of virus in a given natural focus of infection. The amount of c¢cir-
culating virus depends on vertebrate hosts and vectors (tickse), as
shown schematically in Figs 9 and 10.

Fig. 9
Fig. 10
This scheme has to be supplemented by the properties of the

virus itself which circulates in nature: the relations to the vec-

e g 3 R ey
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tors, hosts, the resistance of the strains against physical and
chemical factors, their genetic properties etec.

From the problems of human epidemiology we are returning in
this discussion to the problem of the ecology of the virus in na-
ture, the knowledge of which offers a most solid basis for the
search for effective control measures in the prevention of tick-
-borne encephalitis. For the application of methods current in
epldemiological practice we consider it necessary to obtain a pic-
ture as true as possible on the relationship of the virus to the
vectors, hosts or reservoirs in a given natural focus. The stra-
tegy of the prevention of human infectioms would then be based
on these findings (BlaSkovi¥, 1960). This will apply not only
to natural foci already existing, but also to those which could
arise when natural conditions are changed by human activity (e.g.
in the case of dams, when the water reservoirs could serve as
a base for migrating aquatic birds which can be carriers of both
virus and infected ectoparasites).

In Europe, the infection is usually benign. Mortality is about
1% or less, thlis being in contrast to the high mortality following
tiék-borne encephalitis in the Siberian tayga. Among hospitalized
cases from the epidemic in Austria in 1954 the mortality was re-
ported to attain 2 -~ 4.5%. (Grinschgl, 1955).

The differences in the incidence of infection according to
age groups, sex and profession depend on the specificity of the
natural focus and on the way of infection.

Infections by milk prevail in children and women. Men are not
accustomed to drink goat’s milk., Infections by a tick-bite are
frequent in elder children and in adults (collecting of small
fruit in woods, camping in woods or their vicinity) and in adult

men (wood-cutters).
FOD [ gy

HIY
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Je Cantrol of tick—borne encephalitis

FOR Oeon L2 oty

Protection of man agninst infection with the tick~-borne

encephalitis virus can be both specific and non specific.

Individual protection of wan who enters a natural focus of
tick-borne encephalitis consists in wearing suiteble clothes, in
using repellents and meinly in careful picking up of unengorged
ticks from the body.

Nore importent are measures leading to the eradicsation or
very substantisl lowering of the tick population in nature.

Ticks infest neglected pastures, fields and boundary stripas.
Grazing cattle provide themw with sufficient food. They do nct ap-
pear in well tended pastiures. kemoval of shrubs from pasiures,
agrotechnical care of weadows, fields and their surroundings, tie
improvement of footpaths, a ban on pasturing cattle in tie woods,
are all weasures which will help to reduce the nulber of ticks
and consequently also the source of infection., This sizple method
of controlling ticks is very effective and heas prebably led to
their eradication, or, at least to =a consideravie decrease in
their numbers, with consequent interruption of the circulation
of the encephalitis virus - in some West European countries (Den-
mark, Holland) where t3ck-borne encephalitis does not occur.

kesults obtained from the U.S.S.k. indicete that dusting
the ground with insecticides frow the air cen also be an important
control measure against ticks in natural environments. The most
satisfactory substance is 10% DDI', which is more stable than HCH
/Gorchakovskaya et al., 1958/, When acaricides were applied over
two experinental plots measuring 6.6 and & ha every four years,
and aver an area weasuring 482 ha every three years, Ixodes per-

sulcatus ticks were practically exterminated. The amount of aca-
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ricides used was 30-50 k%?ha. %e think that this methiod cannot

be applied on pastures used by dowmestic eniwals without endanger-
ing their health and the quality of their wilk. The acaricides
could be applied in lzrge forests before the workers will enter
them /large constructions, wood cutting/. They can also be used
for individuel protectiun of domestic aniwels sgsinst ticks /Ma-
Eidka, 1956/.
Human health can be protected by the following specific

methods:

a/ by active immunization with a vaccine and

b/ by using hyperimmune seruw or gamua-globulin for short-
-teru prevention or for the treatuent of infected patients,

a/ Active immunization. In the UsSeS.ke, a foruwoiized vaceine

prepared from mouse brains is videly used; it has been cliiinistered
since shortly after the discovery of the virus /Smorocdintsev et al.,
1940/. It consists basically of s one percent emulsion frou in-
fectious mouse brains inactivated by formol /1:2000/ in a fluid or
lyophilized state /Drobyshevskaya, 1956/. The prophylactic value
of this vaccine has received favorable eveluation /Panov, 1956/.

The vaccine does not protect everybody from infection, but
vaccinated persons do not contract the severe, peralytic or fatal
form of the disease.

Vaccination is carried out in persons working in forests
known to be a natural focus of infection and in new settlers in
the district.

Under the conditions of Czechoslovakisa we are embarrassed
who actually should be vaccinsted in addition to the laboratory
personnel. Qur country is densely populated. In lasat years the
holiday stays and camping extraordinally increased in places ad-

Jacent to the woods. Many people are corning to these places every
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yesr during the spring and summer from towns, where they do not
have any contact with tick-borne encephalitis virus. Considering
the present mode of vaccine preparation /mouse brain suspension/
we do not recommend vaccinstion of people living in the surround-
ings of a natural focus of tick-borne encephalitis. There are
difficulties with the control of people coming to woods for holi-
days and camping purposes and rewaining there temporarily. The
health propaganda informing inhabitsnts on the ways of infection
and on the wodes liow to prevent it, is of a partial help.

It was shown that the .ouse brain veaceine apainst tick-
-borne encephalitis, sicilarly to other brain veccines, is not
an ideal substrate for perenteral aduinistration to man, because
of its allergizing properties and because of the possinility that
it cen induce demyelizing processes. Although it has been recom-
rended to use infectious brain suspensions from suckling animals
/wice, rats - Svet Noldavsky and Svet Koldavskaya, 1955/ which do
not possess the properties mentioned above, further attempts have
been made to obtain a viral material, which would be well immuno-
genic and free from impurities. An egg veccine was not yet intro-
duced, although in the UeS.S.he it was shown to be satisfactory
/Shubladze et al., 1958/.

Main attention is called to the Possibility of introduting
a8 vaccine from virus propagated in tissue cultures /Dane3 and
Benda, 1960a, b, ¢, d; Levkovich and Zasukhina, 1960a, b/. In ad-
dition to a formolized vaccine a search for a living apathogenic
virus strain is made. Several approaches are recommended: to look
for an avirulent strain fromu nature or to induce a stsble mutant
by laboratory procedures /Slonim, 1656; Gresfkovd et al., 1960/.

b/ The use of nyperimmune serun. Hyperimmune serum is ad-

ministered by the intramuscular and by the intralumbar routes

,.,, K . - nm,y
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in the esrly stages of the' Wilsdlide, befdre- tHbildims due to dis-
turbance of the ganglion cells of the central nervous system
have developed. The administration of human convalescent serun
in the same way can also be recommended /used since 1939 by
Shapaval et al./, the seme as of gamma—globulin prepared frow
such serum, which was tested experimentally by Bérdo3 /1956/
and Bardod and Bimkovd /1958/.

We also have experience on the effect of human convales-
cent serum and imnune gamms-globulin in the treatment of labo-
retory infections. In some cases, larse doses of these prepsra-
tions were given at the onset of the first phase of the dicesase.
This ¢id not prevent ihe development of the second stage, but
peralysis did not occur in any of the five cases observed. On
the other hand, it :hould be borne in wind thet whenever & mem-
ber of the stuff of a neuroinfecticn lsboratory Jevelops & py-
rexial concdition, we insist on nis remaining in bed evern atter
the fever has subsided /i.e. for the time of the "msymptomatic
interval"/. |

Let call our attention once more to the ecological problems
of tick-borne encephalitis and to the possibility of controlling
the infection by sowme intervention in the psthogenesis of the
infection and in the circulation of the virus in nature.

We suggested to protect man against infection by milk by
means of vaccinating domestic animals with different kinds of
vaccine with a simultaneous testing of their izmunogenicity. Our
gssunption that immune domestic animals grazing in greet numbers
will unfevoursbly affect the virus ecirculstion in nature as hosts
of ticks in two ways was also based on the experiences concerning
the effect of immune serum on the tick-borne encephalitis virus

in ticks /Benda, 1958a, b/. First, no viremia will ensue in the
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aninals following a bite by infectious ticks and thus the ani-
mals will not become a source of virus for sterving not infectious
ticks. Second, the emount of virus in infectious ticks sucking
blood frow iumune domestic snimals will be effected by antibodies,
eventually all virus will be neutreligzes.

We vaccinated therefore in 1959 several nundred doumestic
ani:unls /sheen, cows and gosts/ which were arazing in a natural
focus. This work is still being continued nut prelininary results
presented =t the Sywuposium on the biology o viruses of the tick-
-borne encephalitis complex show that scue Jrouising effect conlA
be obtained especially when live virus vaccine was used /Gsladko-
vi¢ et 2i., 1960/,

such a biologicasl intervention into virus éirculation in
nature is substanti: ‘ted, however, only if domestic aniumsls are
driven out to graze in a natural focus of infection. However,
even 1n such regions a single forwm of intervention will be in—
sufflglently effective in disturbing the virus circulation, if
not comlned with other zeans.

It is difficult to evaluate the efficacy of such control
Leasures, becsuse a long-term progrer is involved. The eriteria
of evaluation will be based not only on the incidence of the
given infection, but elso on quantitative and qualitative esti-
mations of the presence of virus in the given area,

This review is in want of an exact epidemiological asnalysis
of the incidence of proved tick-borne encephslitis cases in the
individuel Eurapean countries. No relisble stutistical data are
available. However the analysis of csses from some years, as e.g.
1948 and 1953, when the disease occurred more frequently in Cze-
choslovskia, shows that it is necessary to pey attention to the

clinics, epidemiclogy anc control of the isease. It is not an
§, ¥,

Sanitized Copy Approved for Release 2010/12/03 : CIA- RDP80T00246A011900140001 -4



Sanitized Copy Approved for Release 2010/12/03 : CIA-RDP80T00246A011900140001-4
N it I
POt G750 USE ONLY
4.

easy problem because the methods of research and control of an
infection of this kind are complicated. The solution of these
problems needs a team work of different specialists and the col-
laboration of different working groups in the world. I believe

thet a success in a good protection of humwan health will be achiev-
ed by men’s activity in various places with & final goal to cut
virus circulstion in nature. For this reason I tried to present

some aspects and observations.
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