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GAINS IN USSR LEPTOSPIIOSIS STUDIES IN THE 50 TEARS
OF SOVIET HDLE

'V. S. Kiktenko*

The Great October Socialist Revolution opened a now era in man's
history and laid down highly pronising conditions for a new advanced
society. It is not remarkable therefore that our hmeland ha in a abortItine been transformed frcm an econamcally backward to a highly developed
nation of advanced science airA technolog. Large advances have been made
In years past in the count 7'a pulic health. An attempt is mde in this
survey to briefly highlight the results of leptopirosis studies in the

Leptopirosis began to be studied systematioally in the Soviet

Union onl by 1928, when S. I. Taraaov and G. V. Epshteyn, V. A. Bashenin,
V. I. Torskih and others in Moscow Oblast described a "now" epidemic
disease (water fever) that proved to be nonjaundice leptospirosis. An Im-
portant role in widening scientific research and in training cadres needed
by the country was played by leptosproais laboratories set up to study
this Infection (in the Central I~titute of Epidemiology and Microbiology
and in the Mor vw Institute of Vaccines and Sera imnil Machnikov).

At first, prime attention was paid to discovering natural foci of
leptospirosis in different parts of the country, studying clinial as-
pects, epidemiology, and prevention of nonjaundice leptoepirosi. Based
on thoee studies, the broad extent of leptospirosal foci in several rural
areas, especially in the Northern Camusm, In the central part of the
country, and in the Far hst wag established. As a result of sweeping
studies of natural leptospirosal foci, geographic and terrain confines,
infection reservoirs in foci, episootic nmmics, and so on were also
established. The problem of sources of loptospirosal Infection in
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natural foci was also ciarified (S. I. Tirasov, I. I. Nikolayev, V. V.
nanin, K. N. Tokarevich, Ye. V. Karascva, 1. A. Vzrfolomeyuva, etc.).

In infection foci, different animals belonging to the oruers of h.ai
Ineectia, Girnivora, and Cirontera are found to be affected with lopto-
spircsis.

Ani-1s of the fazzily ul M~ia and Crji¢¢ t,, as inUictoz,
play the largest role: root vole (,Ucrottus o,'connmus), common vole (Mticro-
Wa arvalis), field vole (,Aicrotusi "ire-Lqtii), _Ut;i u (AVicujjt terres-
tris). brush v.'oi, (Microtus majiori). narr ..-skullod vole (icrotus steno-
crNanus), redbucke vole(.~t~ionmy~ o rwitrp i ulu-mousu

itvodus agraris), comon fiuld-mouzu (,AWoL. 'ms silvaticus), house
mouse (Mus mu.sculua), harvest mouse (Micro asm.nutus), co.2trn h. ctor
(_rcet s cricet , great gerbil (Rhomboas opimau), tamarisk gorbil
(eriones lamariscinus), little sualik (CitelJus pyawtous), forest dor-
mouse (Diroj s nitedula), etc. Along with ro!ents, leptospirosal infe--
tion i-n foci is discovered in the ccmon shrw u), hedge-
hogs (Lrja ), European polecat (!ator D or.ug), ..ator shr e
(iNen..f odien), Altai mole (Tales altaica), axis ieur (7 rvu horhulorum),
and so on. Serologically, leptospiral antigens have been fouicL in the
wolf (x -Vilni--), f~j, Siberian weasel K o o jib-

ermi )e,- krat (ndwtra zibethicx), t'suri
tiger (, Ussuri raccon-dog Cctorontes proionoides

,squrels, Horfeld a (Tetudo hrtr lgu), etc.

Leptospirosal infection of these animal species and consequently
their part in maintaining foci are dissimilar. In the view of V. ;.
Anan'in, voles play the paramount role in foring most of the leptospiros,.'
fci investigated. It has been found that in different foci leptospirosis
of a number of serological types and the same kind can affect several ro-
dent species. Etiological structure of natural foci of loptosp-rosis is
determined by numerous factors -- fauna of small mamils, climatic condi-
tions, and so on.

Detailed study of the ecology of these animals in The foci, record-
ing of their population levels, course of the opizootic processes, and
avenues of the circulation of causative agents have meant the accumulation
of important material characterizing the conditions of existence of natural
leptoopirosal foci.

Fairly complete information has been assembled also on the epidemi-
olog of outbreaks of water fever encountered in the southern parts of
the country and associated with persons swi=ing in waters used by farm
ani Mas.

In the course of investigating leptospirosal foci, Soviet scientists
have discovered several serological types and subtypes of leptospLra new
not just in the Soviet Union, but also unknown abroad. These must be
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mentioned: rionotyphoga (S. I. Tarasov, 1928), L (S. I.
Tarasov et al, 1940), L; kschstanica I and II (T. A. Krepkogorskaya,
1940, 1951), L. ussuri (N. N. Kraminskaya, 1954), L (N. N. Kramin-
skaya and V. A. Eskin, 1966), L. Romona mozdok (L. P. Semenova, 1965),
etc. Territorial distribution of leptospirosis of these and other sero-
logical types across the face of the country was found to differ, but it
goes without question that the etiological structure of buman diseases
corresponds to the etiological structure of local natural foci of lepto-
spirosis. Lively discussion was stirred and is even continuing to be
stirred in domestic and foreign literature on the question of the sys-
tematics of L. kasAchstrinica. Those leptospiroses, isolated from sick
persons, domestic and wild animals in the Kazakh SSR,naturally are viewed
dAa pathogenic. At the same time, careful study of these leptospiroses
has shown that in resistance (stability to copper salts), lipasic activity,
oxidasic reactimnqith pherlenediamine, and the absence of pathogenicity
for guinea pigs, these scrological types stands closely related to sapro-
pbytic loptospira (A. A. Varfolomeyeva et al, 1965). Such character-
istics of pathogenic strains evidently more properly show inadequacies
in prevailing methods of differentiating them from saprophytic lepto-
spira. The opinion put forth by a number of researchers on the possi-
bility of the conversion of saprophytic leptospira into pathogenic and
vice versa must be ojected to. The position on a well enough defined
delimit:,tion of pathogenic microorganisms and saprophytic microorganisms
(basud on their ecologica l a.nd biological characteristics), confirmed in
domestic microbiology and opidemiology, is also fully extended to lepto-
spira.

Problems of classifying loptospira and leptospirosis have attracted
no less attention. Classifications published by several Soviet lopto-
spirologists (V. V. Torskikh, Kiktonko, V. V. Anan'in, A. A. Varfolo-
meyeva, K. N. Tokarevich, and so on) based on systematics of domestic
strains of leptospira doubtless have proven useful in conducting prac-
tical studies on leptospirosis. iRecently, however, the needhas arisen
to lay down, in addition to national, standardized international class-
ifications of leptospira, which is being done with participation of Soviet
representatives. The main difficulties coming up in systematizing are
related to a lack of knowledge on the nature of leptospira, which does
not allow a scientifically valid determination of the species of this
order of spirocheta. The volume of research done in this area (A. S.
Samedov, Yu. G. Chernukha, G. I. Stopanchenok-udnyak, Z. Kh. Karimova,
S. V. Rostou~an, etc.) is clearly inadequate.

A great effort has been put forth in studying mechanisms of the
transmission of infection among rodents (and among other animis) in
natural foci. The fascinating idea that leptospiroses are amomg the
class of transmissible infections with natural focality has not found
confirmation (I. Z. Soloshenko, 1958-1959; M. A. Messiev, 1959, etc.).
The hypothesis that chronic forms of leptospirosal infection with long-
term and massive leptospirouroa exist among rodents has proven to be
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better substantiated. It is assed that infection of wild animals pro-
coeds both orally (upon eating infected flesh) as well as sexually. What
method predominates is not known.

It must be pointed out that investigators have contributed greatly
to the study of natural foci of leptospirosis. This has been much advanced
by the theory of Ye. N. Pavlovskiy on the natural locality of transmissible
disease. Nonetheless, several biological phenomena accounting for the
existence of a natural focus have not yet been studied enough. Further
research in this area must be conducted systematically over a period of
marW years and with participation by specialists in neighboring disciplines.

A spur to the broader study of leptospirosis not Just in the Soviet

Union but ulso abroad is represented by the research done by Soviot workers
aimed at elucidating a special disease of cattle - icterohomoglobinuria.
This disease, initially held to be an infection of viral otiology, was fur-
thor determined to be one of the forms of anJnra loptospirosis (;.. Avro-
roy, V. I. Terskikh, M. V. Zemakov, etc.) that soon found confirmation in
other countrios (Israol, the United States, Australia). Ictorohomoglobin-
uria has proven to be a widespread infection rocorod in Jifforont :ireas
of the country and its investigation opened up a new chapter in the field
of infectious diseases of animals. A 20-30 percent mortality rate for
ailing cattle and oven higher, a reduction or cessation o,' lutation in
cows, loss of weight, etc. inflict heavy economic losses. In addition
to cattle, appreciable leptospirosal attacks were subsequently determined
to take place among hogs (V. I. Terskkh, A. A. Varfolomeyova, and V. I.
Degtyarev), horses (S. Ya. Lyubasheano and L. S. Novikova), sheep (K. M.
Safarov), buffalo (M. A. Musayev), dogs (N. I. Amosonkova and Ye. M.
Popova, I. K. Chilovskiy, and I. S. Bezdenezhzqkh), and other animals.
In the Soviet Union, leptospirosis is most widespread among hogs an' cattle.
Of fur animals raised in captivity, leptospirosis has been established in
silver-black foxes, polar foxes, and nutria (S. Ya. Lyubashenko, I. I.
Nikolayev, L. S. Novikova, T. A. Krepkogorskaya, etc.). On farms where
epizootia break out, usually massive disease among wild an~imils with hIgh
mortality is observed.

Particular interest was raised by studies establishing loptoapirosal
diseases in birds. It was possible to discover the diseases by serological
research (B. V. VysotskLy, 1949; S. Ta. Lyubashenko, 1951, etc.). In addi-
tion, a leptospirosal culture was obtained (F. K. Naaibulina et al, 1965;
T. A. Tagi-Zade and F. P. Alekperov, 1967). Numerous serological types of
leptospira, as to be expected, correspond to leptospira isolated from man.

Infection of persons by leptospirosal-attacked animals, as in
natural foci, occurs mainly in water contaminated with excrementa of Aili
farm animals. Due to the very high spread of leptospLrosis among domestic
animals and the weighty economic loss inflicted on the national econog by
this infection, it is necessazy in the very near future to pay greater



to this disease class in scientific research as well as in organizing
practical measures.

Soe Soviet scientists have advanced the view that farm a. imals
can be an independent source of leptospirosal infection existing inde-
pendently of the natural foci, that is, of rodent leptospirosis (P. F.
Khorunzhenko, V. I. Terslikh, Ye. F. Taiss, B. V. Vysotakiy, A. V. Dezhu-
rova,, etc.). Tis probably is suggested by the fact that leptospirosis-
carrier status has been observed for several animl species. From the
data of a number of investigators, animals surviving leptcspirosis can
ov'r a long period (up to year and longer) can remain leptospirosal car-
riers. Among sheep, carriers amount to 1-2 percent, among cattle - 2-5
percent, among dogs - 20 percent, and among hogs - up to 70 percent
(S. Ta. Lyubashenko, 1966). There are also indications that leptospirosis-
carrier atLua also exists among healtby cattle (Ye. N. Gorshanova).

Other researchers assume that only rodents are the main reservoirs
of leptospirosal infection in nature. Farm animals beccming infected
by them are an additional, secondary reservoir of infection (V. V. Anan'in,
A. A. Varfolcmnyeva, S. Ya. Lyubashenko, V. S. Gazar'yan, etc.). An answer
to this question is fundamental to organizing antiepidemic and anti-epizo-
otic measures for leptospirosis. However, data gathered thus far do not
afford an unreserved support for this point of view. Practicalny speaking,
we must deal with the existence of natural leptospirosal foci with lepto-
spirosia-carrying rodents and with anthropourgic foci with leptospirosis
carriers - farm and domestic animals.

Major successes have been gained by Soviet researchers in battling
leptospirosis and in its elimination. We must mention here first of all
the system of detecting the "elementary focus" and its elimination developed
by Ye. V. Karaseva, V. V. Arin' in, Ye. V. Narskaya, etc. Successful elimin-
ation of rodents in several localities of the Soviet Union that has been
based on this method affords grounds to view it as bearing great promise.
We must also note experience 4. treating natural foci of leptospirosis
(with the aim of deratization) using poison bait scattered from aircraft.

Valuable research has been done on the stud and sanitation of
natural leptospirosal foci (K. N. Tokarevich, M. Ya. Lavorva, I. L. Kokovin,
I. Z. Soloshenko, Ya. G. Cerkha, A. P. Krasil'nikov, B. V. Vyaotskiy,
A. V. Dezhurova, V. V. Mefod'yev, Ye. N. Gorshanova, V. I. Seredina, etc.).

The question arises as to whether at the present time we knw enough
enough to formulate a theory for the elimination of this infection based
on epidemiology and epizootology of leptospirosis. Analysis of the re-
sults of long years of theoretical and practical work by Soviet scientists
on leptospirosis allows us to consider this as timely, though as to anthro-
urgic foci in particular. During the tins elapsing since isolation of
leptospirosis in the USSR, clinical aspects of jaundice and nonjaundice
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form of this disease have been studied in general quite closely. Lose
attention has been paid to pathogenioity and especially its nonjaundice
for. Profoud examination of problm of the course of leptospLrosis
with the aid of antileptospirosal sore is still underway (V. I. Terokikh,
K. N. Tokarevich, and To. S. alitskaqa), of leptospirosal gaua-globulin
(A. A. Varfolmoyeva, !o. S. Stuiulvakiy and A. F. GoncharyuAk, A. L.
Lesnikv and To. M. Popowa), and antibiotics (A. A. Abramovich and P. K.
Podgorbunskly, and Ta. S. fpokyiob-Daxau)).

Investigations ane undorvq to upgrade laboratory methods of diag-
oeing l.tospirosis, (N. V. Tarasevi o and V. G. MI4trofanov, A. M. Krupni-
kova and I, Te. Trop, L. S. Uovikova, Yu. 0. Cbernukha, etc.).

Soviet scientists have proposed a boated vaccine incorporating
T.- L ,p C a(A. A. Varfolo-

eva and 0. 1. Nova'Idy, 1954) for prevention of epidemic outbreaks
of water fever. A test of the effioac of this vaccine on several tons
of thousands of perlobas shown that it reduoes disease incidence by
sight to ten times. V. D. Dukhovets (1950) developed live attenuated di-
vaccine, using nonuniinate strains L. arooty a and g for thin
purpose.

Specific prevention of leptospirosis in fam ain.'- is underway
in our ocuntr7 on a broad scale. Of the several vaccine variants, the
most videly used is the polyvalent phenolic vaccine of S. Ya Lyubahenko,
anmml used to inoculate up to five -illion animals of different specie
(ottle, hos, sheep, horses, goate, fur-bear:ig animals, etc.). Ilper-

e _ ivin good reselts in the early stage of the disease in
widely used for preventive purposes on fam unfavorable as to leptompirosis.

Material accmlated b7 Soviet resarchers has enjoyed quite sweeping
diesmtnatin both in periodical medioal and veterinary publications, as weal
as n a er of songrapb. on leptospirois. Of these, we must cite above
all the studq by V. V. Amn' in and Te. V. Karaev& Mriroi hovout'

ImUNM :qatual Focelity of Lepto"pLro:s / (1961), the on.1rly o-
graph in world literature dealo n vholly with this problem.

To enlist wide groups of practical workers in solving the problem
of leptoepirosis and for dscussion cm urgent theoretical and practical
problem, the USSR Ministry of Pub ic Health jointly with leading scienti-
fic research institutes bas held four al1l-union conferences on leptoepir-
cosi (1946, 1954, 19(0, and 1965). The Acientific research base on lepto-
pirosis is also being consolidated, represented in 1964-1965 by work done

at 48 scientific research and cientLifio-practical medical and veterinaryinstitutions.
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International exchange of sciuntific information of our scientists
on leptospirosis is also bocoming wier, and the laboratory on lepto-
spirosis of the Inst.:4 -to of Epidemiology anu Microbiology imeni Galoleyn

of the USSli AcadooW of Mctlicl Sciences has begun to fulfill the function
of the referonco laboratory of tho Wor.ld Health Ozanization (laboratory
head V. V. An;,n'in).

Far-ranging plans not only for redcuing but niso wholly eliminating

a number of infections in the Soviet Union compel us not to rest content

on what :o h.±vc ro:.chod, but to even further stop up efforts in balanced

study of loptospiroois, owncing thu most widespreadu of infections with
nnturaL foc lity in thu UJ.
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