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KARAVAYEVO SOVKHOZ

Professor Aehs Kudryavtsev

A.V. Kuz'michev

To take facts from life, to make generalizabions fron them
and on the basis of these generalizations to actively influence na-~
ture, to channel it in the necessary direction -- such is the method
of work of Soviet biologists following the pabh shown them by the
great Russian scholar, Ivan Vladimirovich Michurin. fulfilling the
legacy of this highly gifted transiormer of nature, senior zootech-
nician at the Karavayevo Sovkhoz in Kostrom Oblast, Stenislav Tvanovich
Shteyman, Hero of Socialist Labor, Stalin Prize winner, made outstand~

ing achievements.

One fall evening in 1931 a shepherd at Karayevo Sovkhoz told
7ootechnician S.I. Shteyman that a pregnant cow had left the milk
herd when they were out to pagture. She was found in a spruce thicket

after eight days. A healthy, strong calf was running about beside her.

S.T. Shteyman gave his attention to the unusual occurrence of
the calving of a cow in the cold. Previously, the sovkhoz cows had
calved only in warm buildings. And still, despite careful nursing, the

cows had frequently been sick and many newly born calves had died.

Afber this occurrence S.I. Shbeyman decided that the methods

adopted in the sovkhoz for handling calving cows were unsatisfactory:

My an i VS

o
they make the~e%yi soft, they cause them to be short-lived, to be

flabby and predisposed to sickness. To harden the organism of the
e vars e
cattle he proposed that they*gixembinth~%e~%he calves in unheated
A
buildings and that they be given no assisbance in birth except in
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cases of obvious necessity.

The widespread practice in West Turope of making cattle soft
led to the high incidence of digease among them. In connection with
this, bourgeolis ngcholars" hod worked out a stupid theory on the una-
voidability of such diseases as tuberculosis and brucellosls in highly
productive nerds., To geb rid of these discases it was proposed that
the productivity of the herd be reduced. The soviet zootechnician
S.I. Shteyman vigorously opposed such mtheoriest. The cattle st be
nardened to the cold, their viability must be increased -- such was

his new rule.

Newborn cattle, emerging from the plus 38 to 39 degree tempera-
fure within the body of the mother into a low temperature (to minus 10
degrees), were forced to work out a corresponding reaction in response

to this temperature change. The thresholds of reaction by the bodies

- . w o
A LR ) sy $° 8w Vs g

of these cattle were-higher fhan those in cattle Bexn at outside tempera-
tures of 15 to 20 degrees. And. the higher the reaction of the body, the
greater the viability of the animal. Interplaying with the various ex-
ternal factors, it became stronger, more adapted. In addition, as
practice showed, giving birth to calves in unheated buildings exerted

a positive effect on their offspring, too.

/

A1l of these facts were new proof of the proposition that the

1ife of the organism and its development are inseparably bound with
environment and that the traits acquired by the organism in its life-

time are passed on to its offspring.

Life confirmed that in the calf born in the cold all the organs
work more perfectly, the mebabolism in the organism goes on better and,

consequently, fodder is used more economically. Trom this, sbtill
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another important deduction was made: that the food value of the
fodder changes depending on the circumstances of its use Ly the

living organism. The same ration produced varying results: feeding

in heated buildings led to the death of meny calves, while feeding

in unheated buildings caused great viability in the calves and led to
an increase in their weight, to better development of all their organs

and to the highest productivity of the animals.

Previously, calves at Karavayevo Sovkhoz had been fed 560 and
more kilograms of whole milk and more than 1,000 kilograms of skimmed
milk. Despite this, there was a considerable loss of calves. This
happened because the calves were kept in heated buildings where the
temperature, as a rule, fluctuated and the air was moist and contami-
nated with ammonia fumes. Such conditions did nol increase but reduced
the viability of the organism. After this, when they began to calve
the cows in unhea‘rl/ed buildings the results changed sharply. They put
the calves in separate stalls with plenty of straw bedding. Thanks to
this, the temperature of the air in the stalls in winter was usually
considerably higher than it was out of doors. The milk ration norm
for calves who had been born in unheated buildings was reduced con-
sidersbly. TFor the winter the calves received an average of L0o
kilograms of whole and 1,500 to 1,800 kilograms of skimmed milk. As
a result, cases of death of calves were wiped out completely on the
farm and their growth and development improved. Along with this the
sovkhoz got the chance to economize anmually on a large amount of

fodder and fuel. Less workers were needed to care for the calves.

The herd at Karavayevo Sovkhoz is being improved in many WaySe

These improvements include the following: plentiful and rich feeding

of the animals, painstaking care of them, hardening the organism of
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the calves, proper use of the animals corresponding e their period of
productivity, and, finally, selective breeding in order to obtain de-

girable offsprings

Candidete of Agricultural gciences, Welle Rostovtsev, worked out
indexes of productivity for 100 animals in the Karavayevo herd which
were born at the same time of year. It turned out that the animals
born in the winter months grew better ghan those born in the summer.
Cows which had been born in the winter weighed at the time of their
fipst calving 32 kilograms more than those which had. been born in

summers Cows born in the winter gave 265 kilograms more wilk at their

first lactation than those born in the summel. while the productivity
of cows born in the summer amounted to 3,951 kilograms for three lac-
tations and fat conbent of the milk amounted o 3.76 to 3.81 percent,
the average productivity of winbter cows Was 6,500 kilograms and the

fat content of the millk 3.7 bto 3,85 percents

Making an subopsy of several fatlings, W.P, Rostovbsev estab-
1ished that animals born in the winter welghed 12 percent more, the hide
weighed 19.3 percent more, the liver 8.3 percent more, the heart Ll.L
percent more, the lungs 37 percent more and. the kidneys 38 percent more

than those of summer COWSe

The physiological 1laboratory ab the All-Union Tnstitute of Ex-
perimental Veberinary Medicine, doing research on the indexes of ‘the
work of the heart, lungs, and digestive system, esbablished that ‘the

indexes for animals from the Karavayevo herd far excelled the same

indexes of other herds which gave less wilke

Karavayevo govkhoz has, for many years in succession, been

achieving the highest indexes for the milk productivity of ibs herd.

Sl -
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Formerly, cows which gave 3,000 kilegrams of milk per year for
glght to ten years were considerad very fine., In all, they gave 2l to 30
Lhousand kilograms of milk, The yield of milk at Karavayevo has been
inereascd four to five times. Every year tﬁera is an increase in the
nuber of cows at the sovkhoz, from which the farm receives 110,000

Kkilograms and mere of milke

Karavayevo has established many records for the productivity of
its cattlc., TFor example, Poslushnitsa the Second has gilven in one year

over 16,000 kilograms of milk with a fat content of 3.92 percent. The

higher. daily milkings of individual cows exceed 60 kilograms. It is

remarkable that the record cows give high yields not only in one lactation

but over a period of 18 to 20 years.

Kara?ayevo managed to solve many problems on which foreign
scholars had worked without success. The cows of the Karavayevo herd
give record quantities of milk with a high fat content, a thing which
had been considered imcossible. For example, the widespread ostfrizskaya
(All-Union Standard riesian) breed of big-horn cattle is reknowned for
its high yields of milk but the fat content of the milk from these cows
is only 3 to 3.4 percent. Cows of the Kostrom breed, whose milk pro-
ductivity far exceeds that of the ostfrizekiye, have an average fat
content of 3.7 percent in their milk. The fat content of the milk
of indivudual cows at Karavayevo amounts to L.67 percent with yilelds

of over 10,000 kilograms for 300 days of lactation.

In the not-too-distant past it was thought, too, that high milk
productivity and fine qudity meat mist not be combined. Experiments
in perfecting cattle of the Kostrom breed refute this conviction as
well. Usually the yield of meat from the slaughter of cows of special

rmeat breeds was considered good if it amounted to Sl to 56 percent; but
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in Karavayevo cows which have been rejected from the milk herd the
yield of meal amounted to more than 60 percent. Their meat is dis~
tinguished by belng highly tasty, tender, and of a high caloric oon=

tents

/' With every passing year there is an increase at Karavayevo in

the number of cows which glve large quantities of milk distinguished
by its high fat content, and their productivity and the period of time
they can be used by the farm increases steadily. At present individual
cows at Karavayevo and ifs herd as a whole hold first place in the
world for yield of milk and fat content. Such arg the results of using
the progressive methods of caring for animals, methods wovked out in

the sovkhoz on the basis of Michurin's teaching.

The principal activity of the workers of the sovikhoz at present
is the breeding and perfection of pedigreed cattlec. Ivery year hun-
dreds of calves of the new Kostrom&’t;reed are exported to the sovkhozes
and kolkhozes o the country. Much valuable experience has been amassed
in the work of the sovkhoz workers and is being mastered by the catble
raisers of our country. This experience helps them to fight to over=-

f£u1fill the Three-Year Plan for the development of public cattle-raising.
/

P

"

The Party and the Government have praised the achievements of
the workers and specialists at Karavayevo highly. More than 30 workers
at the sovkhoz have received the important title of Hero of Socialist
Tabor for outstanding achievements in the field of cattle-raising.
Inspired by the high praise of what they have accomplished, the workers
of the sovkhoz continue their successful labors Lo perfecf the best

milk herd in the world.
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/ SCIENCE IN THE KOLKHOZ FIELDS

Photo: No Pashina

Pe Ls Azhirkov, Hero of Socialist Labo:c‘,
Chairman of Borets Kolkhoz, Bronnlbsh:( Rayon
Moscow Oblast’

Much could be written about how the Borets Kolkhoz became
a progressive socialist farm, how we are getting high, stable
harvests, how the productivity of public cattle-raising is stea-

dily increasing. The history of our kolkhoz clearly reflects the
AR

successes of all vfﬁjcl‘ipeasants.

We live and work under Stalin's Statute for Agricultural
Artels; we use our manpower skillfully; we use the newest achievements
of agronomic science and technology in our tfields.

Achieving high yields, the Borets Kolkhoz settles with the
government completely mﬁtigm’; time; it sets up all the public
funds provided for by the Statute; it pays the kolkhoz workers a

high daily wage; it invests additional funds in the public economy.

The enlarging of our kolkhoz last year opened up new pos sibilities
for increasing the productivity of labor and obtaining high yields.
The enlarging of the kolkhoz is enabling us to use the newest technics

and the latest achievements of Michurinist science in our fields.
e

/

Borets has been a steady participant in All-Union Agricultural
Exhibitions. Brigade Leader N, A. Kostrichkin, squad members A.Ne
Sitnova, Ke Me Frolova and I, received the important title of Hero

of Socialist Labor in 1947 and 1948 for the outstanding successes
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of our agricultural artel. More than 250 male and female kolkhoz

workers have received government prizes =~ medals-and orderse

Photograph of author of article
Pe I Azhirkov

In 1950 we obtained high yields on all the lands of the
Kolkhoz and not on individual record areas. Kor exémple, in the
area of the third field brigade led by Comrade Mukhin we gathered
from each hectare of plowed land 27.3L centners of rye, 30,90
centners of winter wheat, 2645l centners of spring wheat, and
28428 centners of oatse It is characteristic that a good yield
was obtained simultaneously in four crops grown in qifferent fields
under crop rotation with varying preceding crops. The yield gathered
by this brigade is not a record one. Another brigade headed by
Comrade Zavalov received 31.73 centners of spring wheat from each

hectare.

Why has the yield at our kolkhoz increased? Most of all
because of the elaborate care given the mowings and the introduction
of progressive science and technics into the practice of socialist

agriculture.

The source of kolkhoz?aalth, the basis of its prosperity is

the lande The development of all branches of agricultural production
depends on the proper use of the land. We‘place great importance

on the methods of using the lands and the system of working them overe
A1) of our lands are plowed under in the fall to a depth of 20 to

22 centimeters by plows with coulters. In many areas, after the harvest-

ing, we plow the stubble under with disc plows for shallowbplowing.
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In the spring, safter the sowlng, we cultlvate.

Pictures on pege 10 of text

House of agricultural culture at Borets Kolkhos
Reading room in the kolkhoz library
Plowing under winter-crop fields
The introduction of the field grass Crop rotation system has

played an importent role in improving the use of kolkhoz lands Since
1938 we have mastered the proper crop rotation by sowing with perennial
grasses. The sowing of mixtures of leguminous and cereal grasses in
the fields undergoing crop rotation and the proper rotation of all
crops is the basis for creating a very rich soile Each field in our
crop rotation goes through a fallow period and a period in which it

is sown with perennial. grasses. During the fallow period of the field

the soil is cleaned of weeds. The sowing of perennial grasses is

the best method for making the structure of the soil nodulare. This

as is known, is an important factor for very rich soile.

Experience has shown ‘the advantage of many sowings of grasses.
No less care is required for perennial than for other crops. Manure
must be put on the £ield and nourishment supplied in the form of super=
phosphates and caleium chloride. Progressive agrotechnics helped
the kolkhoz to achieve marked increases in the yield of perennial
grasses. The 1949 sowing of an area of 35 hectares resulted in an

average yield of 75 centners of hay per hectare for two harvestse

We are giving much attention to the creation of a firm and

gtable fodder base for cattle-raisinge On the basis of Michurinist
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agrobiology the kolkhoz 1is increasing the varieties of fodder cropse
Tn 1950 we conducted experiments in cultivating 21 crops of 36
varieties under Lloc &l condi.tionse. Tor the most part these camne

fyom the southd sorghum, Sudan grass, Japanese millet, corm, dagussa
[Eleusine indica), and others. ngeveryane" [northern crops], such a8
annual rye grass and horse beans were also testeds The last two
crops plus amaranth seemed especially good prospects. They gave &
good harvest and in taste were better fodders for the cattles The
yield of green forage from amaranth and horse beans amounted 0

more than LO tons PET hectaree

Along with the introduction of rield grass crop rotation we
are increasing the use of fertilizerse Fertilizer is the real
source of a rich harveste Manure is the pest kind of fertillzers
We take the bulk of the manure out to the rield in the winter time
and pile it in large 50-ton heaps, composting it with phosphate
fertilizers Along with the organic fertilizers the kolkhoz uses

a large quantiby of mineral fertilizers on its fieldse

An important place 1is given to seed cultivation among the
many agrotechnioal measures adopted in our Kolkhoze As you SOW,
go shall you reap, says our proverb, and justly so. A1l the fields
of ‘the kolkhoz are sown with the best regionally distributed varietiese
We sort the seeds well, clean them, and carefully try to observe

the sowing normse

Every year new varieties of agricul’oural‘ crops introduced

by Soviet scientists and progressive agronomists are tested in our
fields. The fields of our kolkhoz were turned into an unusual labo-

ratory of Michurinis®t science and advanced experi.menta‘oion.
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Withowt a doubt, the proper crop rotation, varieties of seeds,

gkilLful working over of the scil are the chief factors in getbing
nigh yields. But this is not enoughe TO be completely successiul
in our business, We must give care to ‘the plants, fight against
diseases and pests which do harm ‘to the crops ,‘ and finally, we must
perform all operations on tme and especially not be late in gather-

ing the harveste

The use of these agrotechnical measures becamne possible only

on the basis of wide-scale mechanization of socialist agriculture.

Tpactors, combines, sowers, harvesters, au'bémobiles, the use of
glectricity have made the work of 4 he kolkhoz workers easier. With
the help of the MTS we mastered new lands, provided for the deepen=-
ing of the arable layer, etce We have organized strict control

of the work of the tractor driverse We are getting such work from
the MIS as meets the needs of advanced agrotechnicse No small number
of new machines has been designed recently by Soviet engineers and
designers for the mechmnizabion of various kinds of agricultural
operationse The use of these machines is & great help to us in

increasing the richness of the soil and the yielde

Our kolkhoz obtained high snd stable yields from almost all
cropse Tlake spring wheat, for example o Many kolkhozes in our district

consider spring wheat a poor CTOP and avoid planting ite There wWas

a time when the harvests of spring wheat at our kolkhoz amounted o
3 to 6 centnerss But later we 1earned how to grow it and began to

get up to 30 centners per hectaree

How did we achieve such results? It is usually recommended

that spi"ing wheat be sown after perennial grassese Qur results with
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this were poor. But when we tried it after vegetables, the yield

of spring wheat was considerably higher,

Spring wheat was sown after potatoes, which were fertilized
well and gave a high yields The area, as well as the whole field,
was plowed in the fall to a depth of 22 to 23 centimeters, In the
spring as soon as there was a chance to go into the field, we cul-

tivated it and then sowed ite

For the spring wheat we used only minepal fertilizers: a half

centner of ammonia nitrate and a centner each of superphosphates and
caleium chloride for each hectares We did not use manure because
we had fertilized the field with it sufficiently in 1949 when sowing

the Preceding crop.

Spring wheat is seriously harmed by the Swedish fly, which
appears in the 20's of Maye But the fly harms the plants only when
they are young, Fron this we drew the conclusion that we must sow
the spring wheat earlier so that at the time the fly appears the

wheat will have managed to grow and gain strength,

Besides this, chemistry can be of great help in combatting
the Swedish fly, Last year experiments were conducted at the kolkhoz
to dust the spring wheat with hexachloran, after which the yield
increased almost two and a half times, Now dus.ting will be compul-
sory for protecting the sowing of spring wheat against injury by

the Swedish flye

The spring wheat is being sown with a narrow seed drill, The
distance between the shares is 9 centimeters, less than in other

drillse As experience has shown, narrow seed drilling has greater
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advanteges because the seeds are distributed in the soil evenly,
a factor which is especiglly important in the case of spring

wheats

- At present we are sowing one variety of spring wheat =-

"Mogkovka! =~ which is at this time the onl& reliable variety of

spring wheat, adapted to the conditions of. our districte. Bub we

are sure that in the near future our sehe&i:;zzsqwislg rf.‘mcl new valuable

varieties of spring wheat through hybridization, varieties which

can resist diseases and insect‘ pests and w;vhich possess good flour~-

making and breadbaking qualities. The kolkhoz workers are awaiting

with great mt,eresb the results of the work of Soviet scholaexg;%o 3s
Gan Fhhe bveattonn ¢4 4 Lohmpeta

pmelu.c.c.—an\gcm"‘ﬁher‘new wheat, a perennial, the yield of which

after one sowing can be gathered for 2 to 3 yearse. Thus, combining

the achievements of Michurinist agrobiology and the advanced experi-

mentation of the kolkhoz workers, the nature of plants can be per-

fected without limit and the yield increasede

Nor does the public stock-raising of our kolkhoz lag behind
plant cultivation in its many-sidedness and productivity. As in
plant cultivation, so here too we have built on strictly sclentific

principless

Our farms have model buildings. The stockyards are equipped
with water supply systems, automatic watering equipment, electric
lighting. Manure is carried by trucks which travel on rails

(doeenebitend running down he middle of the stockyard. Water is

\,p\h“ Ve & C;\ /vv\<t&f\n3

gobﬂ'benrby an electric motore. Silos and buildings for storing fodder
rment e

have been built ag-adjun€teof the stockyar /Fhe stock are fed
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rations prescribed by the kolkhoz zootechniclene

The kolkhoz began to improve its breeds of stock at the
very outset, and today all of ours are pedigreeds Using advanced

scientific methods of stock-raising improving the preparation of

feeds, from year to year we have increased the output of our animal

husbandry. Last year the amount of milk for each fodder cow amounted
to 3,436 kilograms, pig littering was 16 per sow, the amount of wool

shorn was 3,300 grams per sheepPe

Broad possibilities in the development of productive stock~-
raising are being opened up by the innovators of kolkhoz productione
Txcellent results have been obtained at our kolkhoz by milkmaid
A. Ae Kashkina, She has peen working on our farm for § yearse Through
her, 8 cows have been strengthened. One of them, "Lin'kal, gave
7,786 kilograms of milk last years On separate days the yield from

this cow amounted to 60 literse

Picture on page 1L of text

The laboratory cottage is of great help to the kolkhoz workers
in their fight for high yieldse Lab worker L. Fe Petrova is checking
the germination of seeds (at left), determining their purity (center),

and controlling the condition of the winter wheat sowings (ab right)

Pictures on page 12 of text

Agronomist Sl Skornyakov (left) and granaryman G.Fe Gusev

check the condition of the seeds at the granarye

At the House of Agricultural Culture samples of plants grown

o s Banr Gaming R R R A i R i S
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in the fields of ‘the kolkhoz in 1950 are exhibited.

Speaking recently to young milkmaids, Ae Ae Kashkina told
how she used scientific data and the experience of progressive
stock~raising in her worke Firs‘t: of sll, she set up a gtrict dieb
for high milk-producing cows and good and sbundant feedinge The

ration of feed for each cow includes up to 50 kilograms of plants

with edible rootsy 25 kilograms of silage, 10 kilograms of concen=~

trates, and 6 kilograms of hay. Chalk and bone meal are added to
the concentrates. A salt 1ick and automatic water supply are seb

up in the cow's troughe

0f course, such an amount of coarse and succulent feeds must
not be given to the cows at onces The ration was increased gradually

by training the organism over a period of three yearse

The achievements of innovators of production and advance
Michurinist science are proof of the fact that the possibilities of

increasing the productivity of stock-raising are inexhaustiblee

The enlarging of the kolkhozes set up conditions for the further
improvement of socialist agriculitures In conjunction with this enlar-
gement and new progress by kolkhoz production, the Party and the Gov=-
errment presented us with many responsible tasks. A vitally important

task is to strengthen the bond between science and practice to study

the contemporary achievements of Soviet agronomic scilence and the

experience of advance workers and introduce them into productione

Our kolkhoz is maintaining close ties with the seientific

pesearch institutes and institutions in Moscow and the oblaste
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We often have scholars at the kolkhozj they give lectures to the
workers and help solve many problemse Professor Pisarev, who
discovered "Moskovka! wheat, gave & lecture at the kolkhoz club
on'"The Agrotechnics of Spring Grain Crops". Professor Karpinskiy
gave one on soils and fertilizerso Candidates of Agricultural
Sclences Tyulin, Rodionov, and Belyaev gave lectures to the active
of the kolkhoz on the system of fert%lizers, the yield of peremnial
grasses, the fight against weeds through chemical methods etcs

We profited greatly from these lectures.

The center of propaganda on agricultural knowledge and
wide-scale experimental research work at Borets Kolkhoz is the
House of Agricultural Culture. Here there are microscopes, books
on various problems of agriculture and cattle-raising, and filmos-

copese

Yu
Since 1950, in both ou@ kolkhoz and others, three-year agro-

zootechnical courses which are not separated from practice have begun

to operates The kolkhoz workers show much interest in these studiese

They try to put their learning into practices

With every passing day the kqlkhoz workers grow more convire ed

that only on the basis of the use of the achievements of Soviet science

and advanced experimentation can new successes be made in the fight

for a still greater improvemendt in socialist agricultures
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The Development of Lo Ne Pavliovt s ldeas
THE INFLUENCE OF ENVIRONMENT ON NERVE ACTTIVITY

D. A, Biryukov, Corresponding Member

ab the Academy of Medical Seiences USSR

Drawings by N Smol'yaninova

The basic features of Soviet physiology are nervism and
evolution. They characterize the original and singular course of
the physiology of the fatherland, the founders of which were the
great Russian scholars, I. M. Sechenov and L. Pe Paviove They
were the first to throw scientific light upon and work out problems
on the influence of envirorment on the organism and on the estab-

lishment of higher nerve activitye

As is known, Darwin abt first did not place greabt importance
on the direct influence of environment on the evolution of organ-
isms. And only afterwards, in 1867, in one of his letters did he
acknowledge it: "My greatest mistake was the fact that I underes-
timated the direc‘b influence of envirorment on the organism, that
its, the influence of climate, food, etce, independently of the

influence of natursl selection.”

Long before Darwin, the outstanding Russian evolubionist,

A. Kaverznev, learned to give £911 value to the role of the effect

of environment on the evolution of the organisme Bub an especlally
important discovery along this line was made by I. M. Sechenov. He
introduced into the "scientific determination® of the organism the
influence of the environment, the unbreakable‘bond between the

development of the organism and external factors. With this he
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opened wide sclentifile horizons for resesrch onthe evolution of
functions in general and the evoiu“c:l,on. of higher nervous activity
in particuler. The fundamental propositions for thils problem,
which is still as important in our. day were formulated in an

amazingly clear and profound manner by I. M. Sechenov in 1878.

"Comparative study of animals", he wrote, "showseoesethat

the proé:‘ess of material organization and life does not go in

\
straight lines but brenches, going off on sidetracks in pb&ces.

Here, on these sidetracks, the influence of the environment in

which the organism lives on that organism, or, to be more precise,

the conditions of its existence, tells on the organism with
particular forcee...External influences are not only necessary for
life but are st the same time factors capable of altering the
material organization and the nature of life coursessoosLvery=-
where and slways life consis’ts of the cooperation of tw factors
-= determined but changing organization and the effects of environ-
mentess.d further factor in the successive evolution of the animal
organism is, as is known, heredity -- the ability to transfer to
one's offspring the changes acquired in the course of an individual

lifeo"

Tlus I, M. Sechenov through his teachings on the oneness of
environment and the organism added considerably to and developed

Darwin's teachings on adaptztions

[Picture on page 19 of texb:]

I. M. Sechenov
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T. Po Pavlov, even in the very beginnings of the studies
which he developed, pointed to their broad evolutionary~biological
basls and more than once emphasized the tie between his studles and
Darwinism. Expressing his opinlons on the evolubion of higher nerve
activity, Lo Po Pavlov proved that the physiological mechanism with
the help of which the animél adapts ‘himself to his enviromment is

the conditioned reflex.

Acknovledging together with I, M. Sechenov the fact that
certain acquired conditioned reflexes are reinforced by heredity,

T. P. Paviov maede the mechanisms of the adapbation and evolution

of the animal organism concrete and through this, on his part, added

to and developed Daxrwinisme

Academician K. M. Bykov, in a report at the joint session of
the Academy of Sciences USSR and the scademy of Medical Sciences
USSR devoted to problems of the physiological teachings of
I. P. Pavlov, noted the following in the section called "Ihe Teach-
ings of Pavlov on Higher Nerve Activity and the Problems of Ecolog-
ical Physiology": "The teachings of I. P. Pavlov radically affec-
ted even the geheral biological problems of the evolution of
physiological functions. For a long time our outstanding biologists

have given his teachings attention and have used his ideas and pro=

jects{}'m their works."

In recent years the study of ecological problems began to

acquire a systematic character in conjunction with the research in

the laboratories of K. M. Bykov on the problems of metabolism, heat

regulation, feeding , etc., and with the comparative physiological

SR

study of higher nerve activity being done by many of the associates

s

B

working with meo

Ty
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Our laboratory, which has sbarted research on the comparative
physiology of condibioned reflexes, is carefully studying the role
of enviromment in the establishment of higher nerve activity. A
useful. step in the study was parallel research on animals which are
the same in organization [special]' but have different environments.
Thus, we experiment on such pairs as heres and rabbits, wild and
domesticated ducks, hens and partridges, r sccoon~dogs and domestica-
ted dogs. Expanding on the types of animals studied, we select
those whose natural surroundings and conditions of living are es-
pecially typical in thelr influence on the organism., For this

reason we study birds of prey, river beavers, etce

The ecology of conditioned reflexes proved a difficult sub=~
ject of research. Bul even the first results we obtained show how

important this field of science is for comparabive physiologye

[Pictures on page 20 of text:]
I. Po Pavlov
[right] The stimulus (ammonia) has different effects

the respiratory movements of the kestrel and the partridge.

The first thing we established is the different effect of
stimuli on different animals or of different kinds of stimuli on the
same animal. For example, ammonia affected the respiratory move-
ments of the partridge and the kestrel in a completely different waye
In the kestrel it invariably evoked an obvious depression of res-
piratory movements. At the same time the curve for the respirabory

movements of the partridge remained absolutely unchanged. This can

be explained from an ecological point of view. The partridge, a
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grai.n—eabar , relles much upon ius gight. But the kestrel, a bird

of prey which eabs carrion, uses it olfactory Organs Lo a greab

gxtent; hence, in him, these organs were qulbe sensitive to the

ammond.ae

d Interesting results were obtained in a study of unconditioned

-
reflexes of the nearts of wild aquatic birds. The following sound
stimull, different in form but of‘the same Lype, were used: cracke

ol A Workaw gy P
°3 andimwery, the splash of Webers @ faint whistle, 2

1ing (breaking
bell. Experiments on teal ducks showed that there was no heart re-
action to bhe crackle and the bells The normal heart pulsations of
176 per minute changed o 142 at the sound of the crackling and 171
at the sound of the bells When the waber splashed the number of

pulsabions rose bo 290 per minute, and at the sound of the whistle it

reached 250

The quickening of the heart-beab ig explained, evidentlys
by the fact that the splash of waber and the whistle, like the noise
of the wings of a swooping bird of prey, are sounds which approximate
the stimuli which the animal is constantly coming up against in his

1ife, Similar results were obbained recently in experiments on haresy”

Only after many experiments was it possible to find a stimu-

1lus which steadily changed the curve of [produced a steady change in?]

the respiratory movements of the froge. This stimulus was Uhe pouring
of waber on the head of the froge The connection between such a re-
flex and naturdlly holding the breath when diving is obvious. The
reflex of the retarding of the heart vate acted the same way in
other diving animals (ducks, beavers) when their headg were put in

waters AU the same time, in animals for whom the same stimulus was
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8o Hs, the raccoon, the response was & quickening of the heart rate.

From these ocbservabions we drew the following principles.
In comparative physiological research the proper electlon of stim-
uli for the establishment of the conditioned veflex is of great im-
portance. The physical or chemlcal propertiesof the stimuli do not

\
in if:,hemselvms determine the nature of theheaction to ite The latter

depends entirely on the physiological significance of the stimulus.

The proper selection of the stimulus is determined by the relations

between the given animal and its environment.

Depending on the ecological peculiarities of the enviromment,
the animal for the most part uses different forms of receptivity in
adaptative functions. This is confirmed, for example, by the lack of

under olfactory stimuli
difi‘erentiatiog/be’oween the partridge and the hen and the very in-

tense reaction to them by the kestrel. Hence, different animals,

depending on their habitat, for the most part use certsin Sense or-

gans and only secondarily use others. In different animals these

principal sense organs are different: in some, sight, in others,

olfactory and auditory etc. //Egor example, for the hare the chiefl
e by 30 v k A la g (,\,'mt\\\/:; oy
sense.organs-were the auditory, with sight and olfactory ,ioming
e

seconde

[Pictures on page 21 of text:]
[left] In studying the unconditioned reflexes of the
heart of the teal it was established that stimuli which differ in

form but are the sane in type evoke a different number of heart con=-

tractionse

[right] The reflex which retards the heart rate comes in-

to play when water is poured over the frog's head.
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Important facts were obbalned recently in observations of
wild ducks. Our object was to find the sbimuli which would affect
their olfactory organs, recording their reactions precisely by

means of a curve of their respiratery reactions. Many sbimuli were

tried: turpentine, pitch, ether, ammonia, a.nd\L»thers. However, no

reaction was observed and we were all ready to conclude that wild
ducks lacked olfactory sensitivity. How surprised we were when the
use of rosemary evoked a distinct change in the respiratory move-
mentst It turned out, as a zoologist who studied birds explained

to us, that dwring migration these ducks feed on grass which has

rosemary in it/”

Here we have touched upon just a few of the problems which

arose in comnecbion with the ecological line of our researche

Many of them are of broad, principle significance which is outside
the realm of comparative physiological research and helps us in
many cases to properly organize observations of higher nerve ac-

tivity in mane

I will cite two instances. We had a patient in whom we
could not, because of severe weakening of cortex activity, ewke a
conditioned reflex at the sound of a metronome and the flashing of
a light bulb. Then we used the odor of perfume as a conditioned
stimuluse In}\using this idea we became acquainted with the kind of
life, tastes, and other hgbits of the pabtient before his il]meéso
The conditioned reflex under these circumst;mces was set up very

rapidly.

The second instance is a case in which the contrary was true:

the esbablishment of the conditioned reflex in the sick man was
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alnost immediately. The stimulus was the fleshing of a red lighte
Tt turned out that the patient had been a chauffeur before getiing

sicke

From this we can draw the conclusion that in observablons

of higher nerve activity in man we must teke lnto consideration

the ecological (for animals) and the social (for humans) correspon=

dence of the condibioned stimuli and the conditioned resctions. In
this sense, a word, which can be used as a conditioned stimulus or
a conditioned reflex, acquires altogether special meaning for a

persone

Thus, the ecological line of study in physiology, stemming
from the core of the teachings of Is Pe Pavlov, will be of greal

importbance for practical nedicine, booe
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NENS_OF SCIENCE AND TEGHNOLOGY

NEW MEDICINALS
M. A, Zhukovsky

Until recently, plants furnished thé principal source
of medicinal substances. Now, because of the development of
science generally and especially of chemistry, the medical pro-
fession has a neﬁ source of drugs; these drugs do not differ at
all from the vegetable ones, and some are even better. These

drugs are prepared synthetically.

During the period of existence of the Soviet chemical and
pharmaceutical industry, hundreds of new medicinal substances
have been synthesized. Even the drugs that were once extracted

from plants indigenous only to hot regions, such as tropical areas,

have been synthesized by our chemists., For instance, quinine, an

expensive preparation extracted from cinchona park and imported
from abroad, has now been replaced by acridine, a new chemical
product which possesses excellent medical properties, is less
toxic, and is cheaper. Tn the same way, hundreds of various medi-
cinal substances that were once imported from abroad have now
been synthesized. Especially great success has recently been a-

chieved by our scientists in this respect.
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SHOSTAKOVSKY 'S BALSAM

The so-called Peruvian balsam extracted from the bark of
trees growing in the mountains of Central and South America is

one of the most widely used balsams in modern medical practice,

The Peruvian balsam is well known as an excellent remedy suc-
cessfully used in surgery, dermatology, and therapeutics. It
is also used in the manufacture of cosmetics and in some indus-

trial products.

During the Great Patherland War, when the demand for
Peruvian Balsam was considerably increased, our chemists were
confronted with the problem of finding a full-value substitute
for that medicinal substance, The task was successfully per-
formed by the laboratory of the Institute of Organic Chemistry
of the USSR Academy of Sciences under the leadership of Stalin

prize-winner Professor M. F. Shostakovsky.

In the course of his research work involving vinyl ethers,
M. F. Shostakovsky synthesized a new chemical compound. A de-

tailed analysis of the properties of this preparation confirmed

its high degree of resemblance to the Peruvian balsam.

A long series of tests carried out in clinies proved that

the balsam synthesized by Professor Shostakovsky did not differ,
so far as its medicinal properties were concerned, from the na-
tural Peruvian balsam, and it even had several advantages over

the latter, For example, it does not produce any secondary ef-
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fects, it does not dry upon exposure to the alr, and it possesses

better bactericidal properties than the Peruvian balsam,

Shostakovsky's balsam has been widely used in medical

practlce.

\PI

ALBONTCINE

f

S

An original antiblotic, "albodﬁgine,"»has been recently
discovered and thoroughly studied by Professor G. F. Gauze, Sta-
lin prize winner, together with his senior sclentific colleabora-

tors, M. G. Brazhninkove, V. A, Shorine, and S. D. Yudintseff,

in the entibiotics laboratory of the USSR Medical Academy.

Despite the fact that the effective treatment of pneu-
monia and dysentery of young children has been sharply improved
by the introduction into medical practice of sulfa preparations
(sulfadiezene, sulfanilimide, sulfathiazole, etc), as well as
of penicillin, these drugs still do not always produce the de-
sired results., It is also known that several cases of the so-
called "sulfa-resistant" forms of dysentery and paeumonia have
recently been observed. All this required a persistent search
for still more effective medicinal preparabions. Albomicine

proved to be one such preparation.,

The new Soviet antibiotic is a powder of whitish color.
Tt dissolves perfectly in water and does nol produce any toxic
effects when introduced in great quantities into the organism.

An important feature of Albomicine which makes it superior to
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other antiblotics is its tendency to remain within the organism

longer, for instance, than penleillin. A study of its concen-

tration in the blood after a single adminlstration proved that

Albomicine 1s retained in the body up to 2 or 3 days, The tests
on animals demonstrated the complete harmlessness and the remar-
kable curative propertiles of this antibiétic, especlally in cases
of illness provoked by penicillin-resistant types of infection.
In addition to this, Albomicine increases the protective proper-

ties of the organism,

This new preparation has been tested in the Pediatric In-
stitute of the USSR Medical Academy, awarded the Order of the
Red Banner of Labor, and has received high praise from the cli-
nics that are headed by Professor G. N. Speransky, Active Mem-
ber of the USSR Medical Academy, and Professor A. I. Dobrokho-

tova, Honored Scientist,

Albomicine is particularly effective for treating pneu-
monia in children during the first year of their lives, and for
various complications of dysentery. The Pharmocological Commit-—
tee of the Seientific Council of the Ministry of Public Health

has recently approved the widespread use of Albomicine,

THE BLOOD SUBSTITUTE

M. Popovsky

S
The effective therapeutic method of blood transfu¥ion has
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been wildely applied in Soviet medical practlce., Several insti-
tutes, hundreds of health stations, thousands of consulting rooms
throughout the whole country are preparing and conserving blood
for the purpose of transfusing it into wounded and sick men, In

the public health system of our country there is a special "blood

service" with many thousands of doctors serving it, as well as an

army of donors who give their blood for this purpose. More than
250,000 transfusions are being administered in the Soviet Union,

which is many times more than in any'other country in the world.

However, the use of donors' blood presents a series of sub-
stantial drawbacks. The donors' blood is expensive and compara-
tively unstable, and its transportation to distant places in-
volves considerable difficulty. But the most important diffi-
culty consists in the existence of four different groupings of
human blood., Transfusion to a patient of blood of a different
type may cause complications. Besides, it is very difficult and
sometimes even impossible, to determine a wounded man's blood

gouping under battle conditions., Therefore, the idea of devi-

sing a substitute for human blood arose long ago. For many years,
however, all attempts of that sort proved to be unsuccessful.
Various saline solutions, devised by the scientists, could not be

substituted for blood. We know that blood is more than a ligquid

containing a certain quantity of salts. It feeds the tidsues of
the body and must, therefore, contain such nutritious substances
as sugar and albumin, But the principal defect of all projected

substitutes in Europe and- America consisted in the fact that they
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SRR

did not stimulate the formation of the patient's own blood,

S RGBS

wherees in many casea the possibllity of foreing the sick organ-

ism to generate blood corpuscles would have ensured his recovery.

Then, in 1942, N, G, Belenky, Doctor of Biology and Pro-
fessor of the D. I. Mendeleyeff Tnstitute of Chemistry and Tech-
nology of Moscow, began his presearch for the purpose of develop~
ing a blood substitute., Shortly before that time the scientist
and his collesgues had been engaged in the pursuit of a purely

practical problem: they had been seeking a means of increasing

the quantity of blood obtainedzuring the sleaughter of cattle.

Once, 24 hours before the slaughter, they pumped out about half
of the whole blood from a cOW. Upon slaughtering the cow, they
found that the quantity of this cow's blood had been entirely re-
plenished. N. G. Belenky was deeply interested in the process

of rapid restoration of such large quantities of blood by ani-
mals. Evidently, he assumed, bthere occur in the bodies of tes-
fed animals which had lost much blood, some substances which stim-
ulate the functions of blood-forming organs. These substances,
the scientist named them "hemoactines," i.e., activators (inten-
sifiers) of blood formation, == must be secreted by organs of
animals that have been partially deprived of their blood. Would
the hemoactines talken from one organism increase the activity of
blood-forming organs in another? The answer could be found only

by test.

A servant brought some rabbits into the laboratory; from
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these, part of the blood had been previously removed. Some of

the rabbits were injected with a smell quantity of "hemoactlvated"

cow's blood, or, more precisely, they received its liquld por-

tion == blood serum, Other animals received no injections. Re~-
sults confirmed the scientist's assumption,” The animels that
had been given the serum restored their original quantity of
blood twice as quickly as those that had not been submitted to
that procedure. Every time these tests have been repeated, they
have invariably given the same results: the serum increased the
activity of blood-forming organs and considerably improved the

state of animal's health.

Professor Belenky perfected his discovery during the
third year of the Great Fatherland War. Thousands of wounded
soldiers needed blood tranfusions., The blood was conveyed to
the fighting front from the distant rear, transported by specilal
cars and airplanes. But the donors' blood merely replaced the
blood lost by the sick and wounded men without stimulating the
blood-generating processes within their bodies. Meanwhile,
many of these men were suffering from the sluggish activity of

their blood-forming organs.

N. G. Belenky had a miraculous remedy in his hands, Some
grams of his serum inecreased the blood-forming activity of rab-
bits and dogs. How good it would be to utilize this remedy for
the help of men! However, animal blood cannot be transfused into
man; as a rule it produces a devastating action in his organism.

Why is human blood incompatible with animal blood?
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Tt had already been established long ago that the plasma,
composing the principal mass of blood, was different for each
kind of animal, These differences ars even observed among rep-
resentatives of the same speciles. The plasma of one animal be~
comes poisonous when injected in a glven quantity into another
animael., But this is only one reason against the use of animal
blood for transfusions., The other reason consists of the fact
that while mixing different groups of blood, the blood corpus-

cles agglutinate, sink, and being no more able to serve the or-

ganism, prevent the tissues from receiving oxygen. How could we

eliminate the results of plasma heterogeneity when injecting ani-

mal blood into man? The scientist was deeply concerned with this
question, He was firmly convinced of the possibility of discov-
ering a miraculous substance that would substitute for human
blood snd at the same time would serve as an intensifier of the

blood-forming process.

The Soviet scientists faced an extremely difficult pro-

blem: it was necessary to develop the serum in such a way that,

while being removed of all properties dangerous to man, it should
not at the same time be deprived of its capacity of increasing
blood-forming activity in a sick man's body. All this demanded a

great deal of effort, energy, and devotion. Only after innumer-

able tests did the indefatigable researcher and his assistants

finally achieve the desired result.

The day came when a routine control test with dogs showed
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that no harmful cONgeqUences were observed on the animals dur=
ing the injection of especially prepared cow's eerum. Further
pumerous control tests confirmed the fact that the obtained se-
run was harmless to any kind of animal. Now it was necessary to
test its action on man. N. G, Belenky decided to conduct this
test on himself. In the presence of'his colleagues he injected
venously 400 cuble centimeters of the prepared serum into him-

self, The same quantity of raw cow's blood injected into a man

would have inevitably killed him, The new preparation produced

no harmful effect upon the scientist.

Tn order to put this aiscovery fully into the hands of
Soviet doctors, it wes necessary first to determine the curative
properties it would demonstrate when administered to & patient.
Professor D. A. Arapoff, Chief of the Surglcal Clinic of Sklifo-
soveky's Institute took upon himself the task of carrying out
this serious test. His tests were no less daring than those con-
ducted by the discoverer nimsféf. D. A, Arepoff gained fﬁll con~
fidence in this preparation and trensfused it to men of widely-
varying blood groupings. In cases of necessity the serwn was
transfused in huge quantities —- UP to 3 or even 4 liters at

once.

The most beneficial action of the serum was demonstrated
with burn cases. Once an electrician was brought to the clinic;
almost half his skin surface had peen burned. Doctors were seri-

ously concerned gbout this patient's life. Fifst of all it was

oA
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necessary to prevent trauma, &s well as the coagulation of blood
which slways tekes place after a burn. Formerly, a saline solu-
tion, or the so-called physiological solution, was usually applied
in such cases. But this solution does not contaln any albumln,
which is so necessary for an organism struggling for his life.
Belenky's serun contains it however, and Professor Arapof, ‘there-
fore, courageously applied it, The patient received 4 liters of
the new preparation. The state of shock ended, the blood received
it normal thickness. Tt was then possible to begin treatment.
After the first strips of skin had been transplanted to the burnt
surface, the patient received another injection of Belenky's pre-
paration. The strips began quickly to heal and to assimilate.

In 3 months the patient 1eft the clinic an absolutely healthy

man. A great deal of such masterly and daring tests with the

serum have been conducted by Professor Apvapoff and his colleagues.

Besides Sklifoso#ky's Institute, this serum of non-specific group-

ing has been tested in the Central Tragumatological and Orthopedic
Institute, in the C. P, Botkine Hospital, and in many other medi-
cal institutions of Leningrad, Briansk, and Minsk. More than 10,000
transfusions of the animal serum have been administered by doc-

tors to patients suffering from various disturbances. The ability
of the serum to raise blood pressure in the vessels and to in-
crease the activity of blood-forming organs made it an indispen-
sable medication at the bedside of every wounded man in need of
blood. Belenky's preparation quickly healed such serious ill-

nesses as dyspepsia. Also, to the men who could not take any
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food because of esophagus affection, 1t completely replaced an
albumin diet during a few weeks, In short, the serum of non-
specific grouping discovered by Professor N, G, Belenky proved

to be a perfect substitute for the liquid part of the blood, a
medical preparation to which the surgery of all countries in

the world have been looking forward. Cheap, and at the same time
possessing extremely valuable qualities, this preparation is now
receiving an ever-growing application in the therapeutic prac-
tice of our medical institutions, It is going to be a mass me-

dicinal remedy.

The discovery of non-specific serum is a remarkable vic-
9
tory of the Soviet bilology which folf;s the way carved by I. V,

Mitchurin and I, P, Pavlov., For the discovery and clinical tests

of this serum, the scientisbinnovators have been honored with the

Stalin prize.
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A SUBSTITUTE FOR BLOOD

M. Popovskiy

The transfusion of blood =~ this an effective healing method

widely used by Soviel medicine, several institutes, hundreds of
stations, thousands of special offices throughout the country pre-
pare, preserve, and give transfusions of blood to the wounded and

sicke There is a special "blood corps" in the public health system

of the country with tens of thousands of doctors and an army of

volunteers who are giving their blood for transfusions. More than

250,000 blood transfusions are performed each year in the Soviet

Union, many times more than in any other country in the world,.

However, the use of blood from donors has many basic short-
comingse Blood from donors is expensive, it spoils comparatively
quickly, there are considerable difficulties involved in sending
it long distances. The main difficulbty lies in the fact there are
four different human blood groupse Transfusion of blood to a sick
person from a group unlike his can lead to complications. In
addition, it is very hard and sometimgg impossible under condibions

in the field, to determine the blood group of a wounded person.

Therefore, long ago the idea of creating a substitute for
human blood arose. For many years all such attemps ended in failure,
The various salb solutions developed by the scientists could not re-
place blood. But then b;ood is not simply a liquid with a certain
amount of salts in it. It feeds the tissues of the body and should,
therefore, conbain nutritive substance: sugar and proteins. But

the chief shortcoming of all substitutes proposed in Europe and
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and America was the faet that they dld not cause the building of

the sick person's own bloode In many cases the chenge of making

the sick body bﬁild blood cells would have guaranbeed 1ts recoverys

Tn 1942 Ne G Belen'kly, doctor of biological sclences and
professor at the Moscow Chemical=lechnological Institube imend
D. I. Mendelsyev, joined the gearch for a substitute for bleoda Not
long before this the sclentist and his associlates had been busy with
a purely practical problem: ‘they were looking for the possibility
of incressing the amount of blood obtained during the slavghter of
big horn cattle. Once, twenty~four hours before the slaughter of a
cow, they pumped about half of all her blood oute In twenty-four

hours the amount of blood in the body had been completely replaced.

The rapidity with which animals replace such large quantities
of blood deeply interested Ne G. Belentkiy. Evidently, he proposed,
in the body of animals which are being experimented upon and have
lost a great deal of blood, some kind of agents which increase the
activity of the blood-making organs appears These agents == the
scientist called them "hemoactins®, which means activators (intensi=
fiers) of blood-making'-- should be secreted by the organisms of
animals which have had part of their blood removed. Will hemoactins
taken from oneb organism increase the blood~making activity in the

organs of another? Only experimentation could tell.

The assistant brought to the laboratory seiréral rabbits from
whom a portion of the blood had been removed. Some of them were in-
jected with a few "hemoactine" from the blood of cows, or, to be
more exact, the liéluid part of the blood -~ the serum., Others were

not injected. The results confirmed the scientist's hypothesis. In
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animals which had been injected with the serum the former amount
of blood was replaced twice as fast as it wes in those which had
not been injected. No matter how many times the experiment was
repeated, the results were invariably the same: the serum speeded
up ‘the activity of the blood-producing organv‘svand considerably

improved the state of health of the animalse

The Great Fatherland War was in its third year when Professor
Belentkiy made his discovery. Thousands of wounded soldlers needed
blood transfusions. Blood was brought from the rear, special raile
road cars and airplanes were making the deliveries. But the don-
ors' blood, transfused into the blood vessels of the sick and wound-
ed who had lost blood, did not cause their blood to be re-made. In
addition, many people were suffering from insufficient activity on

the part of the blood-making organse

N, G, Belen'kiy had a wonder~working agent in his hands.
Several grans of his serum increased blood-making activity in rab-
bits and dogs. How wonderful it would be to use this agent to help
peoplel However, the blood of an animal cannot be transfused to a

humen being: as a rule, it produces a destructive reaction in his

body e

Why can't the blood of animal and a person mix?

It had long ago been established that protein, which com=
prises the basic mass of the blood, is different for each species
of animal. This difference is observed even within the same species.
The protein of some animals, injected in a known gquantity into the
organism o‘f others, proves toxic, Bﬁ‘b this is only olne regson hinder-

ing the use of animal blood in transfusion. Another cause is the
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fect that when aifferent plood groups are nixed the Hlood cor-
pugcles aggl‘ut:&.no:be, pz}ecﬂ.p:l.ta‘w, and, incapeble of serving the

organism any longer, leave the Llssues without oxygene

How could the consequences of the differences in the type
of the albumen be qliminated in transfusing the blood of animals

to human beings? This idea agitated the seientish deeply. He

£irmly believed in the possibili'\:y of creabting a wonderful agent

which would al the sane ‘bime substitute for human plood and serve

to speed Up blood-makinge

The Soviet scienbist was faced with a complicabed probleme
Tt was necessary to develop a serum which would. 1lose all the proper-
ties harmful to human beings put at the same retain the ability of
raising the plood-making sctivity of the sick organisme Much labor,
energy?strength was needed for thise Only after many experi.ments
did the tireless scientist and his assistants achieve the desired

resulbs

There ceame a day when the customary check on dogs showed thab
when a specially developed plood serum Was injected no harmful re=
sults were observed., Numerous checks confirmed the fact that the

serun obtained was ipnocuous for any animale

The next thing 4o do was to check its action on a human beinge
N. G, Belen'kiy decided to do this dangerous experiment on himselfe
In the presénce of hig associabes he injectéd nimself with 1,00 cuble
centimebers of the serum which he had developed. The sameé amount of
non~procassed blood injected into a human being inﬁariably led to his
death. The new preparation had no harmful effect -on the organism of

the scientiste
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Tn order to hand his dlscovery over o Soviet dvctors com=
pletely, he had to explain its salutery properties in the fight
for the life of a sick person. The director of the surgleal olinic
at the Insbvitute imenl Sklifosovskiy, Professor D, A. Arapov, under-
took the task of conducting this serious experimén’u. His experiments
were no less daring then those performed by the discoverer of the
serum. Do A, Arapov believed in the preparabion and gave btrang-
fusions of it to people with different blood groups. When necessary
the serum was given 1o patients in very large doses == UP to three-

£ifths of a liter at one transfusione

The serum had its most beneficial effect in cases of burnse
Once, an electrician with burns covering almost half of his skin
was brought to the clinice The doctors feared greatly for his life.
Above all, they had to combat shock and coagulebion of blood, which
always occurs after burns. Previously a salt or so-called physio=-
logical solution had been used for this. But such a solution did

not contsin protein, which is so necessary to the organism fighting for

its life. Belen'kiy's serum contains protein and Professor Arapov

used it unstintingly. The patient was given four liters of the new
preparation. The condition of shock charged. The blood tock on

its normal thickness. They could now get on W:Lth. the healing.

When the first skin grafts were made onto the burned area the patient
was again gilven Belen'kiy' s preparation. The grafts soon began to
grow. In three months the patient left the ¢clinic completely re-
covered. No small number of these daring ar;d expert experiments in

the use of Lhe serum were nmade by Professor Arapov and his associates.

Tn addition to the Institute imeni Sklifosovskiy, the Central

Institute of "fraumatolagy and Orthopedics, the hospital imeni
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Se P. Botkin, meny hospitels in Leningrad, Bryansk, and Minsk tested

this sexrunm which 1s not limited in its use to a single specles.

Ddctors gave more than 10,000 trensufsions of animal serum to
patients suffering from verious disorders. The ability of the
transfused serum to raise the blood pressure and to incresse the
actbivity of the blood-making organs made it an indispensable agent
at the bedside of the patient who had lost blood. Belen'kiy's prep-
aration rapidly cured such serious children's diseases as dyspepsiae

Infpeople who could not take nourishment because of some injury to

the esophagus it completely replaced protein feeding in the course

of a few weeks. In brief, Professor N. G. Belenkiy's serum, non-
specific to species, turned out to be a full value substitute for
the liquid pert of the blood, a preparation which surgeons all over

the world had dreamed ofs

Inexpensive and at the same time extremely valuable for its
properties; the preparation is now being introduced more and more
widely in practice by medical institutions. It has to become a

mass~scale medical preparatione

The discovery of a serum which 1s non-specific as to species

is a wonderful victory on the part of Soviet biological science,

following the trail blazed by I. V. Michurin and I. P. Pavlove

For the discovery and c¢linical testing of the non-specific-
to-specles serum, scientist-innovators N. G. Belen'kiy and

D. A. Arapov wereawarded the Stalin Prize.
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NEW VITAMINS FROM FLANTS

/// The wild forest shrub, the oblepikha [creeper], has been
studied at the All-Union Scientific Research Institute for Vita=-
mins. Researchers show that its fruit is very rich in vitamins.
One hundred grams of the raw mass of berries contains up to 180

L
\ \'O\/“"‘W"—rj

P
milligrems of Vitamin C and 10 milligrams of Vitamin-A (cavotene).

The oblepikha is widespread in Siberia and the Altay. At
present it has been acclimatized in the central zone of the Soviet
Union., The berries of the oblepikha, left on the shrub till the
first auwtumn frosts, acquire a pleasant flavor with a faint odor
of pineapple. The valuable new vitamin plant is being grown on a
large scale in Moscow and Lenin oblasts,

Tn addition to the oblepikha, the institute has done research
on the vitamin content of 'v:;'ietiweé o{:@) /pumpkin produced in Rostov
Oblast at the Biryuchikutsk Experimental Station. One hundred grams
of the raw mass of this pumpkin contains up to 20 milligrams of ca-

rotene. The Krasnodar Vitamin Combine has mastered the preparation

of carotene from the pumpkiy"v
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- THE WAYS OF MICHURIN

P. Ae Yesaulov, Candidate
In Agricultural Sciences

Drawings by V. Poznanskiy

~ Productive stock-raising is one of the basic branches of agrim
AoV e s A Y
-eultire, satisfying the needs of the people for important food prod-
S
ucts and supplying the enterprises of food and light industry with

raw material.

The prewar level of head of productive public stock was
achieved in our cowntry in the first years of the postwar Stalin
Five~Year Plan, For 1948 alone the head of big horn cattle in the
kolkhozes increased 23 percent, the head of swine 75 percent, sheep
and goats 16 percent. In April 1949 the Council of Ministers'USSR,
and the TsK VKP (b) adopted the Three-Year Flan for the development
of public kolkhoz and sovkhoz productive stock-raising for 1949~
1951. ‘In.this plan the objective of all kinds of development of
.soci;icskéét-raising was established as the central objective of the

Party and State in the development of agriculture.

The achievements in the fulfillment of the first postwar Five-

-

et ev \mitp
Year Plan in the field of stock-raising will jein the history of so=

cialist agriculture as an important victory of the Soviet people. In
1949 and 1950 the head of social stock in the kolkhozes increased at
rates which had hitherto been unknown even in our country. The pre-
war level of ?ig,hnrn cattle was exceeded by LO percent, of sheep and

e

goats 63 percent, of swine L9 percent.d///

Especially great successes in the improvement of stock-raising

were made by the kolkhoz peasants of the Ukrainia and Belorussian
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SSR's, and Kursk, Moscow and Orlov oblastss The kolkhozes of Omsk
end Kemerov oblasts in Siberia, Penzen and Tanbov oblasts, and the

Transcau%asian and Middle Asian republics markedly increased the

prewar level of the heads of all kinds of stocke

One of the most important achievements in the development of
social productive stock~raising in the kolkhozes and sovkhozes is the

improvement of pedigree. Tn the postwar year much work has been done

in j.mproving'"bhe quality of the herd, For 19):L9-1950 alone the kolkhozes

have been sold over half a million high-quality, pedigreed stud ani=
mals -~ bulls, rams, hogs, the most widespread highly productive

preeds in the USSRe

Progressive Michurinist biological science has played an enor=
mous role in the transformation of our stock-raising. AS is known,
Darwin's teachings on the evolution of organic forms in nature do not
indicate the methods in the change of animal and plant organisms
along a line necessary to mal. Adding to and 1ifting Darwinism to
a qualitatively new and higher'plane, Michurinist science is reveal~
ing the cause for the changes in heredity, is equipping the workers
in stock-raising with methods for improving and creating new, highly.

productive breeds of agricultural mimalse.

[ picture on page 8 of texts]

Kazakh whit shead

[ pictures on page 9 of texbe]
Lebedin cow [Second column, top]

Syche bull [Second column, center]
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Liven swine [Second column, bottom)

Breytov swine [Third colum, top]

Sal'sk fine-fleeced sheep(Third column, bottom]

[Pictures on page 10 of text:]
Askaniysk merino sheep [First column]

Kazakh fine-fleece sheep [Third column]

Through the efforts of scientists and agricultural workers
over 30 new highly productive breeds of big horn catile, sheep,
swine, and horses have been developed in our country during the
years of the Soviet power. Especially great successes have been
made by stock-raisers in recent years with the completion of the
work of developing the Sychev, iebedin, Kazakh whitehead and other
breeds of big horn cattle, the Breytov and Liven breeds of swine,
the Stavropol!, Sal'sk, Dagestan Mountain and other fine-fleece and

semi-fine~fleece breeds of sheep.

The improvement of feeding, maintenance, and care of the cat-
tle, the enlarging of stock-raising farms led, in many kolkhozes,
to an enormous increase in the productivity of social stock-raising.
From year to year there is an increase in the group of outstanding
experts in social stock-raising, who obtain more than 6,000 kilograms
of milk from the cattle in their charge. The(gﬁmes of their Heroes
of Socialist Labor are widely known among us: Ye. V. Fomnaya from
Karavayevo Sovkhoz, whosobtained 7,385 kilograms of milk from each
of 8§ cows, M. Kh. Savchenko, Ye, D. Nartova, and many other;f’who

obtained more than 6,000 kilograms from one cow.
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The basis of these guccesses 1s the theory and practice of
mllking cows worked out in the USSR on the basis of Michurinist

sclencee

Experience confiimed the fact that the principal factor in
obtaining hi:h productivity 15 abundant and rull valve feeding of

the cattle in winter and suimer and high gleill in milking.

The Karavayevo pedipree Sovkhoz has been engaged in milking
cows for over twenty years, On the average 6,000-6,200 kilograns
per cow are obtained here anmually. Every new generation of animals
produced in this sovhoz is distinguished by & sLill higher milk pro-
ductivity. Many new calves give up to 30 lkilograms of milk per day
and after their first lacbation 6,000-‘9,000 kilograms., The sovkhoz
has 30 cows from which 75 to 100 and more than 1,000 kilograms of

milk have been obtained.

Tn order to give 1;0-50 kilograms of milk per day, & COW mst
eat more then 100 kilograms of various feeds. Only strong, healthy
cows can eab such an amourtt of feed. The whole system of care and
feeding of aimals al Karavayevo is aimed at raising such animal se

(For details see No 2 of Nauka_iﬁ_?illj;@'ﬂ 1951, Tditor)s

The change in the nature of the organism by means of abundant
feeding and good care makes for umusual. successes in increasing the
produc‘oivity of stock-raising. However, this process requires con-
siderable time. The crossing of animals of different breeds is, as

Academician T. D. Lysenko points out, a more wpadical and faster

method of changing the breed =-- the offspring of the given animalsts

Hybrids have an unstable heredity and yileld more to the effect of

new conditions of life, of environmente
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Tn the central oblasts of Kezakhatan, vhich have houndless

desert and semi-desert pasture lands, a‘kind of cattle adapted to the
harsh Llocal vonditions has been propagabed, When the meat was of
fine grade, the live weight of these cows did not exceed 300~350
kilograms, while the average milking of selected herds did not ex=-
ceed 1,000 kilograms per year DEr COW. Highly productive cows
brought from other places acclimatized themselves poorly under the
harsh conditions of Central Kazakhstan. Their productivity fell.

To improve the breed of Kazakh cattle Soviet scientists adopted

the method of crossiny them with studs of the Hereford breed.

The work of many yesrs in proper selection and breeding of
the hybrids obtained and in improved care, maintenance and feeding
of the cattle was crowned with success. A new breed of cattle was

developed in Kazakhstan -- Kazakh whitehead. Cows of this breed

attain a weight of 500-600 and sometimes even 800 kilograms. 0On

the avera.e bhey ,ive more than 2,000 kilogrems of milk. There are
already hundreds of thousands of Kazakh whitehead cattle in kazakhstan,

Chkalov, and Stalingrad oblasts. The productions of a new breed led

to a solution of the problem of qualitative improvement of sbock=
raising in the arid steppes of the Transvolga and ‘the ‘cenbral regilons
of Kazakhstan which have tens of millions of hectares of pasture-

landse

The work in the kolkhozes of Smolensk Oblast in developing the
sychev breed of big horn milk-meab cattle went on for more than 25
years. During this time the kolkhozes of the country received more

than 100,000 pedigreed bulls from Smolensk Oblaste

Following Michurin's teachings, Soviet stock-raisers achieved
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umsual successes nob only in the figld of milk md meat stock-
raising, Scilentific workers, in close colleboration with pro=
gressivist—inncvators of socialist sheep-ralsing, produced 12 new
fine-fleece and seml-fine~{leece vreeds of sheep. Awong them, oub=
standing for the quality of gheir wool, are the Askaniysk, Kavkaz and
Albay breeds. The Krasavchik ram, of Askaniysk breed, has a live
weight of 174.5 kilograms and the record shearing for this breed is
22,3 kilograms. Mltay sheep, vhich are also distinguished by large
shearings and live weight, are well adapted to prolonged winter sub-

gistence under the conditions of the harsh Siberian climates

A new, excellent preed of Sal'sk fine-fleéce gheep has been
bred by the scientists and experts in stock-raising at the Horse
Farm imeni S. M. Budennyy, Rostov Oblaste. The average shearing of
rine~fleece sheep of the new breed. amounted in 1946 to 5.9 kilograms
and in 1950 to Tele The Sal'sk, and also the Stavropol! brgeds of
sheep, whose breeding was completed in recent years, are & highly
productive breed of wool sheep. Ram No L1l of gtavropol! breed has
a live weight of 125 kilograms and gives a shearing of fine-fleece

amounting o 25,3 kilograms per yeals This is a world records.

The development of new breeds of sheep on the basis of
Michurinist scilence has permitted.regions with harsh or specific
conditions, where sheep with fine or semi-fine fleece could not be

bred, bo become sheep-raising regions. In southeast Kazalhsban such

breeds are the Kazakh fine—fleecé breed, which is excellently adapted

to the steppe and semi-steppe pasture lands of this region, and. in

the mountain regions such breeds are Kagakh arkhromerino.

The development of new breeds of farm animals, ‘the increase
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in the productivity of big horn cattle, sheep and swine point to the
inexhanstible possibilities of our Fatherland stock-raising. In the
decree by the Party and the Government on the Three-Year Plan for
the development of stock-breeding in 19491951, Soviet scientists
and workers in agriculture are presented with responsible tasks.
These Lasks have this objective: using al). the means of modern zoo=
technical science, based on the achievements of Michurinist biclogy,
Lo produce an abundance of products of shock-raising in our country.
The wide use of Michurinisl methods in practice will allow us to
successfully fulfill the plan quali'bati.vé yransformation and improve-
ment of productive sbock-raising, to attaln new succesues and achieve=

ments in this work.

D i wits
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FROM THE HISTORY OF CHINESE MEDICT

e e s ———

Professor D. M. Roselysky
Honored Seientist

The great Chinese people have enrlched world culture with

many important discoveries and remarkable,achievements in the

fields of literature, art, and science.

Great importence can be attached to the works of Chinese
scientists in the sphere of medicine, which had its inception
in China several thousand years before Christ and is one of the
oldest medical sciences in the world. The discovery of blood
circulation, of the constant relationshiﬁ between the human or-
ganism and its environmént, the use of narcotics during surgical

operations, the introduction into medical practice of the prin-

ciples of preventive treatment, origination of meny methods of

nedical treatment, discovery of many valuable pharmacological

and therapeutic medicinals, and a series of other achievements
of Chinese medicine represent not only a vast nistorical interest,

put also vital discoveries of importance $o contemporary science.

The beginning of Chinese nedicine is lost in the immemo-
rial tiﬁes of antiquity. A Chinese herbal nShen-nun-ben-tsao",
dating from the twentieth century BC, contained detailed des-
criptions of many medicinal plants. The most ancient Chinese

book, in which the medical knowledge of the Chinese people was

collected and systemized, is "Neydzin" (Book on Internal Things),

Declassified i - iti; g ‘ ’ : :
in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82. 00039R060206106 ;
- 035-1 -



D S . -
eclassified in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82-00039R000200100035-1

written between the eighth end seventh centuries, BCj it has

gerved as a handbock for many generations of Chinese physiclans.

The ancient Chinese medicine reckoned about 500 different
humen diseases. They were gubdivided into infections of the large
and small organs, into catarrhal, feverish, cutaneous, and ocular
diseases, and into infections of the oral cavity, teeth, neck,

bones, and others.

Chinese physicians correctly believed that it wes easier

to prevent an illness than to treat it, and that it was also eas-

jer to preserve the health than to restore it when it was dis-

turbed. In treating a patient, the principal attention was con-
centrated upon the causes of the illness. Chinese medicine had
always attached the greatest importance to prophylactic methods

of treatment. Chinese doctors, long before Europeans, had dis-

covered and put into practice the method of preventive treat-

ment of smallpox by means of prophylactic inoculation.

The doctors of Ancient China considered as an outstanding

method for diagnosis the exemination of the patient, his auscul-
tation, questioning and examination of his pulse and urine, to
the modifications of which they attached gread diagnostic impor-
tance., Owing to their superficial knowledge of human anatomy,
the doctors seldom used the surgical methods of treatment. This
poor knowledge of enatomy was due to the religious prohibition

against performance of autopsies.

In the ancient Chinese book "Neydzin® we find hygienic
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advice, some anatomlcal and physiclogical information, descrip-
tiong of symptoms of diseases and methods of treatment. We find
there also descriptions of massages, of acupuncture (needle prick-

ing), and mox (cauterization), therapeutic methods that were very

much used in China for treatment of variBus diseases.

The ancient doctrine of acupunctdfe is based upon the
theory of Chinese physicians that each internal human organ has
two corresponding passeges symmetrically arranged and shaped in
the form of tubes. Blood and pneuma flow through these tubes,and

EQ;E?%heir passage are located the so—caliéd tyital points." By
inserting needles into these nyital points," the Chinese physi~-
cians tried to influence the course of disease of the affected
internal organs, giving the disease the availability of an out-
let. Chinese medicine reckons more than 380 "points! of appli-
cation for needles, and these "points'" are sometimes located ra-
ther far from the affected organ. According to Chinese physi-
cians' observations, the curative effect produced by introducing
the needles depends upon the duration and the depth of the prieck.
Needles for acupuncture are made from gold; silver, or steel.
There are usually about 40 types of such needles in a set; their
sizes vary from 1 to 28 centimeters. In some "&ital points" the
needles are inserted perpendicularly to the muscles (for example,
the calf of the leg, the shoulder, ete); in other locations, where
the muscles are smaller (hands, forearms), shorter needles are
used and sre inserted parallel to the muscles. Chinese litera-

ture describes many cases of successful use of needle insertion
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during various diseases, especilally diseases of functicnal charac~
ter. The therapeutic offect obtained by this method of treatment
is explained by the action of these needles upon the nervous sys-
tem, which has an outstanding influence on all processes of the

body's activity.

The treatment by means of mox" (cauterization) of "wital
points" is also very much used in Chinsse medical practice. This
method of treatment cen be considered as a particulary method of
protein therapy and as an application of biogen stimulators, which
are developed in the tissues after ceuterization, and which stimue

late the physiological and regenerative activity of the organism.

As an external treatment, Chinese medicine has used massege
since most remote times. Massage is administered either manually
or with the aid of special apparatus. The manual method consists
of rubbing, kneading, and slapping with the hands, palms, OT
fists, and even of pinching., The massage instruments consist of
small wooden hammers of various sizes, with which the therapist
strikes the muscles of the affected parts of the body. Forthe
massage of chest, back, and limbs a kind of spade-shaped appara-
tus -— usually made of guaiacum or logwood —— is used. The skin
of the body is rubbed vigorously with the wider end of the spade

which has been sozked in a mixture of water, oil, and salt., This

is continued unbil the skin becomes completely red. Abdominal

massage is performed by means of a device composed of two rolls

rotating on one axis. Tn order to obtain elasticity of the hands,
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amooth stone balls or small rolls are used.

Chinese medical science has always peid special attention
to the use of medicinal plants. Chinese physicians averred that
yhere was no plant that could not be employed as & medicinal sub-~
gtance." They also proved that different parts of the same plant --
buds, leaves, bloom, and roots -~ possess different medicinal
properties, and that for medical purposes they must be gathered

in specific seasons of the year.

Numerous Chinese herbals and pharmacopeias that were com-
piled long ago contain detailed descriptions of medicinal plants.
As early as the year 2037 BG, a special herbal, apparently the
oldest one in the world, was compiled in China; it contained ap-
proximately 100 descriptions of plants possessing medicinal pro-
perties., The great majority of almost two thousand medicinal re-
medies mentioned in "Ben-tsao-gan-mu' -- a 52 yolume Chinese phar-
macopeia of the sixteenth century -- belong to the vegetable

world,

The following medicinal plants are used in Chinese medi~
cal practice: aloe, aconite, belladonna, hawthorn, valerian,
pomegranate, camphor, Indian hemp, lemon, poppy, almond, myrrh,
nutmeg, juniper, mint, fern, pepper, wormwood, rhubarb, camomile,
fennel, garlic, saffron and many others., Drugs prepared from gin-

seng and Chinese lemon tree were widely used.

Ginseng ("man root") has been known in China as a medi-

cinal remedy for approximately three thousand years. Chinese

medical science calls ginseng "man root" and "world's miracle" be-
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cause 1t makes the old young agein and restores debilitated men
to good nealth, The root of ginseng le especlally velued, Teats
of gingeng preparations carried out by Soviet sclentists proved
their indisputable effectiveness in & series of diseases, includ~

ing diabetes.

In the famous pharmacopeia 1Ben~tsao-gan-m'" the Chinese
lemon tree is put in the first category of drugs which are recom-
mended to be administered for restoring energy in cases of over-
fatigue, for regulating respiration, for improving spirits and
sexual functions. The Chinese call it noo-way-tei" which means
neruit with f£ive testae." Immediately after taking one dose of
this drug, according to this pharmacopeia, " a_man‘s vitality in-

creases.”

Tn sccordence with the task assigned by the Biological De-
partment of the USSR Academy of Science, the Special A11-Union
Committee for Vegetable Resources has conducted numerous experi-
mentel and clinical tegts of the Chinese lemon-tree preparations
and stated that thls drug increased intellectual end physical ef-
ficiency and considerably improved the keenness of vision. The
Chinese lemon tree preparation is & valuable stimulant in the

case of long absence of rest and sleep.

We have also carried out various tests of a series of

other medicinal plants used in Chinese medical practice. Among
others, we tested the preparations of hewthorn, which are now

successfully administered in the cases of heart disease, prepara=
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tions of magnolia that produce & ¢learly-pronounced therapeutic
offect in casss of hypertonle disesse, &8 well as other remedies

prepared from medicinal plants.

Chinese pharmaceutical therapy algo uses preparatilons from
tissues and organs of animsls. Young, not veot ossifled, horns of
siberien speckled deer have been used by the Chinese people since
long &ago. Actually the npantocrine” prepared from these hart-

shorns is very well known &8 an excellent remedial tonic.

Among medicinal remedies of mineral origin, preparations

from gold, silver, copper, mercury, arsenic, sulfur, and lime

have been utilized in China since very remote times.

Tpn the first half of the medieval period, Chinese medi-
cal science was under the influence of various religious and mys-
tical doctrines and therefore experienced a period of stagnation
end decline, Only in the second half of the Middle Ages did it
gradually liberate itself from religious and nystical ideas and
begin its progressive development, At the beginning of the 19th
century, Chinese medicine was put on & seientific basis and began
to develop more rapidly. But only after the victory of the Great
People's Revolution and after the formation in 1949 of the Chinese

People's Republic, has the course of medical science attained the

highest level of its development. In that same year the Ministry

of Public Health was established in China. The Chief Anti-Epi-

demic Administration, with branches in every region of the coun-

try, wes organized in the People's Republic; the State Sanitary
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Administration was created, and sanitery epidemiological and new
bacteriologlcal institutions, hospitels, and polyclinics were

opened. Widespread work has developed i the field of communal

hygf%e. In 1950, for the first time in the history of China, the

law establishing compulsory, free anti-smallpox vaccination was
enacted. This year, an all-Chinese Conference debated the prob-
lems of organization of prophylactic and anti-epidemic measures.
Condérning this Conference, Mr. Li-De-Chan, the Minister of Pub-
1ic Health of the Chinese Pecple's Republic, gave a report on the
results of the anti-epidemic work accomplished in 1950 and on the

tasks anticipated for the future.

The Communist Party, the Government of the Chinese People's
Republic, the local authorities, and the trade unions are exerting
their utmost in the administration and development of the public
health program. Medical science is successfully progressing in
the country, and the research work in the area of prophylaxis and

treatment of diseases is developing rapidly.
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