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VICTORY OVER THE DANGEROUS DISEASES OF MAN AND ANIMALS

[This is a translation of an article written by
Prof. G, S, Pervomayskiy and Prof., V. Ya, Podo-
lyan in Priroda (Nature), No 2, Moscow, 1960,
pages 33-38,/

Military Medical Acedemy imeni 8, M. Kirov (Leningrad)

The teaching of natural nidi of diseases of man ie one
of the most outstanding achievements of Soviet biology and
medicine, This teaching was first e=mposed by Academician Ye,
Ns Pavliovskiy in 1938, Subsequently it has been continuous-
ly enriched by new data and has received wide recognition
not only in the Soviet Union but also abroad,

Geography éf "Mysterious" Diseases

The idea of the existence in various regions of our
country of natural nidi of transmissive and parasitary, i,e.,
carried by parasites, diseases was not born at once: its
emergence was preceded by years of palnstaking study of the
geographlc dlstribution eof bloodsucking arthropoda =-- car-
riers of the causative agents of infections and invasions
-~ studlies of the blology and ecology of the alimentary
(food) connections of the carriers, clarification of the
probable ways of thelr infection and thelr transmission of
the infectious source, °

The "mysterious" diseases among the population of
various territories in the form of isolated cases or exten=
slve outbreaks have been known for a long time, but long
remained unrecognized. An illustration is the orilental
sore /Aden ulcer/ 'which afflicted everyone who came for the
first time to its endemic nidi., Mass epidemics of the so-
called "summer Grippe" on the southern Crimean sea coast
which had been observed toward the end of the 19th and the
beginning of the 20th centuries deprived people of their
work eapacity from 15 to 20 days. In the steppe reglons of
the Far East and Siberia diseases were observed resembling
mild forms of typhus fever which now belongs to history.
Their origin was connected with the visitation of places
abundant with Ixodes ticks., This grave disease of the central
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nervous system had a high mortallty rate and often led ’
to non~reversgible paralysie. It was observed 1n the tayga
vone of the Far Essht and, later, alego in other forest
reglons, A1l these diseases were dlstingulighed by tere
ritorial peculiariiy. seszsconsl charceterisiles, and the
sbeence of contagiousness (infection upon conbact), '

Not infrequently they afflicted people who worked far

from populated placeg, even ln places where human belngs
had vever been before, The study of the elinle,

etiology, epidemiology, and preventicn of these "mys-
tericus" diseaszes requlres the concentration of efforts
of medical vorkers, zoologlsts, parasitcloglsts, bota-
nlsbes, and repyesgentatives of many other speclalities,

Selentific Feat

The greabt snd unlvérsally recognized merit of the
Acedenmlician Ye, N, Pavlovskly was the crganlzation of
over 200 expeditiona which embraced in thelr activity
the republics of Central Asls, Transcaucasla, Far
Baet, Zsbaykalye, Siberia, central and northwest re=
glone of the RSP3F, Orimea and Zekarpat'ye.

Rulng of adobe bulldings whleh serve as
retreat for tlcks -- carriers of tick
relapeing fever.

Many expeditions were of a complex character; thelr
participants were assoclates of the Milltary Medical
Academy imeni 8. M. KiroV, Academy of Medleal Sclences
US8R, Zoologleal Institute of the Academy of Sclences
UBER, and workers of local medical institutions. During
the works of the expedition the attention of Ye, N,
Pavlovskly and his students was invariably attracted to
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the study of natural nidl and the prevention of most dan-
gerous and wldespread diseases,

What is a natural nidus?

‘ The immense material accumulated through the work of
many years by expeditions on specles-composition, distribu-
tion, blologlcal and ecologlc characteristics, and symbio-
tic bonds of the bloodsucking insects and parasitic ticks
with their hosts =~ the wild mammalia and birds -~ parallel
with the studies of natural infectiousness of carrlers
served as a strong basis for teaching the natural nldl of
transmissive and parasitic diseases, BSuch a natural nidus
represents a territorial segment of a definlte geographlc
landscape (desert, semidesert, steppes, taygaes) on which,
under the influence of favorable environmental factors,
unique interrelations were formed in the evolutlonary
process between the causative agent of the dlsease, the
animal-donors, the reciplents (hosts) of the causatlve
agent, and the carriers,

The carriers, feeding on the blood of the infected
wild animals, receive from them the causative agent and
transmit it in the process of subsequent bloodsucking to
new recipients, Thus, a circulation of the causative agent
takes place between the carriers and their hosts, In some
cases the causative agent present in the animal organism
leads to a disease ==~ in others -- to a symptomless carrying.

The natural-nidi diseases are zoonoses, i.e.,, infec=-
tions affecting animals as well as humans, Their conti-
nuous existence and relationship to a definite territory is
explained by meny factors., Thus, of great significance is
the ability of the causative agent to be preserved in the
carrier's organism, to multiply, and to reach the state in
which he can infect animals and humans., The causative agent
may be secreted from the carrier's body with saliva, fecal
masses, or cavity fluid during a mechanical injury to the
carrier himself. In many instances, the carrier apparently
does not suffer from the presence of the causatlve agent.
Moreover, the causative agent seems to be able to penetrate
into the ovarian cells of the female carrier which leads to
infection of the ovaries and emergence of an infected proge-
ny., Such a transmlssion of the causative agent may spread
not only to the daughter-progeny but also to other descend-
ing generations of the carrier. The territorial limitation
of natural nidi is connected with the area (region) of dis-
tribution of glwen carriers and animal donors of the causa-
tive agent, EKnowing this, one can suspect beforehand the




unsanitary state of certain localities on the basis of some
natural-nidus disease and undertake in time the necessary
preventive measures,

When an individual happens to be in such a locality,
he can be subjected to the disease only upon combination of
the following conditions: there must be present in the loca-
lity hungrg cerriers enfected with the causative agent and
capable of attacking humans; the individuals which enter
the natural nidi of the disease must not be immune (not
susceptible) to the causative agent or the disease itself,
The infection of people becomes possible upon the introduc-
tion of causative agents by the carriers in a virulent
(active) state and in a dose sufficient for the development
of the discasec,

In the nidi of transmissive diseascs the popula-
tion, which lives there constantly, apparently acquires
immunity as & result of frequent contact with the carriers
and the introduction of a mildly virulent virus or of small
doses of the virus, On the other hand, individuals enter=-
ing the territory of natural nidus for the first time are
particularly susceptible, _

The teaching of Acad., Ye. N, Pavlovskiy on natural
nidi is thoroughly substantiated factually as well as
methodologically; it is fully applicable to the scientific
and practlical problems of public health., Its significance
is well illustrated by the following examples,

In many regions of Central Asla and the Transcausasus
physicilans observed isolated cases of the so-called quinine-
resistant forms of malaria which proceed in protracted,
rclapsing, recurrent attacks, The true nature of these
cases was revealed by Ye, N, Pavlovskiy and his assoclates
who relegated 1t to a form of dlsease, new in our country =-
tick relaping fever., The carriers of the causative agents
of this disease ~~ spirochetes =~ turned out to be the
tlcks of ornithodorus species, Upon sucking the infected
blood of wild mammalia by ticks, the splrochetes enters the
organism of tlcks, penctrate via the intestlinal canal into
the body cavities, and go through definite phases of devel-
opment, They arc accumulated in the salivary and genital
glands and in other organs of ticks, The infected ticks
retain the spirochectes during their entire life, which may
last from 20 to 25 years, Nymphs (pupae) of higher age and
adult ticks are capable of starving for from 5 to 13 years,
but the spilrochetes in this case do not lose their patho-
genicity, The spirochetes are transmitted from the infected
female tlcks to thelr daughter and granddaughter gencrations
via father,



Spirochete Carricrs and Transmittcrs

The spontancous spirochctewcarrying by wild animals
~s lamella-dental rat, gerbil, porcupine, bats, steppe-tor-
toisc, and many others -- lcads to infection of the Ornitho=-
dorus specles of ticks which feed on them. The tick
spirochete~carricrs, in turn, serve as & source of spiro-
chotosis infection of animal hosts and as a stable roser-
voir of viruses under natural conditions, The circulation
of spirochetes betweon the ticks and wild animals cnsurcs
tho continuous cxlstence of nidi of tick relaping fever in
the descrt and semidescrt territories of dry subtropical
regions, even in the absence of humans and domestic animals,
The reslstance of ticks to prolonged starvation, the trans-
mission of spirochetes through the father, and their
transition from one phase of tick development to anothor
contributes to the maintenance of nidi of tick spiroche-
tosis,

Ticks of the Ornithodorus species arc active also 1n
their attack on humans which are very susceptible to tick
spirochetosis, Ticks attach themselves by suctlon to humans
and transfer, via saliva, the spirochetes into their blood.

Certain specics of Ornithodorus ticks oxist exclu-
sively in wild naturce; other species transported into the
adobe farm buildings of humans find therc the needed con-
ditions for lifc and proliferation in feeding themsclves on
the blood of domestic animals. This circumstance leads to
the formation of farming or anthropurgic nidi of tick ro=-
laping fover which exist parallel with the natural ones,
Such nidi, contalning a considerable concentration of cars
ricr ticks, may assume a morc important epidemic signifi-
cance than the natural nidi of this dlsease, The knowledge
of laws of maintenance of these as well as other nidi of
tick spirochctosis made possible the development of cffecc-
tive preventive measures for the protection of humans from
infections,

Tick Fevers of the Typhus Exanthematous Type

Ye. N, Pavlovskiy expressed an idea of the possibi-
1ity of the existence of tick fevers of the typhus cxanthe=~
matous type on the territory of the USSR, 1In a little less
than two years therc were dilscovered in Sevastopol' authon-
tic cascs of Marseilles cxanthemetous fever diseases and the
importance of canine tick in the transmission of rickettsiac
-- the causative agents of this discase == was proven, Lator,
similar isolatcd instances of the discasc took place on the



Academician Ye, N, Pavievekiv (left) and
Pref, V, De¢ Solov'yev (right) in the
Expedition Virologlecal Laboratony

A hand with multiple affections of the
Oriental sore

Black Sea’ Jaucasian shore and in Azerbaydzhan, Further
investigations led to the discovery of natural nidi of
tick exanthemaous-like feverg in Siberia, Zabaykal'ye,
1n the Far Fagt and in Kazakhstan, The nidi of these
fevers are located predominantly in the steppe terrie
torles where the Izodes (pasture) ticks of the derma~
ceptor and hemaphysalls gpecles are prevalent, The
sablve agents of tlck exanthematous=like fevers
dlekettelae =~ remeln for long pewiods of time in
re body of tleke, prolifercte in the cells of their
ernal organg, enter the salivary glands of the
ltes, and are transmitted by the infected females
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rough thelr ovaries to four or five descending
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generations of ticks, The Ixodes ticks are lnfected by
rickettsiae from wild rodents and contaminate fresh
animals by sucking their blood,

The infection of humans by tick exanthematous-~like
fevers is connected with the invasion of carrier~ticks
which introduce rickettsiae into the blood with their
saliva, The separation of these diseases into an inde=-
pendent form enabled us to work out special means of their
prevention and treatment., There is no doubt that natural
nidl are also characteristic of Q-~fever the causative agent
of which may be transmitted not only through carriers but
in some other ways as well,

Tick Encephalltis

.The works of Ye, N, Pavlovskly and his assoclates
which deserve special attentlon are the ones on the natural
nidl of tick (spring=-summer) encephalitis which had been
isolated as a separate disease in 1935 but remalned unex-
plored concerning its etlology, epldemiology, clinlcal
manifestations, and prophylaxls until special expeditions
were organized to theé nidi of the disease in the Far East.
The first expedition in 1937 headed by Prof. L. A, Zil'ber
wag very fruitful and laid down the foundation for exten-
sive studies of the problem of tick encephalitlis as a whole,
In heading the second eomplex expedition of the Narkomzdrav
USSR in 1938 and the parasitological works in subsequent
years, , Ye. I, Pavlovskly introduced into thls work a great
deal of his personal effort and initiative which ensured the
high scientific level of studies, The isolation from
Ixodes ticks of the tayma fauna of a filtrable neurotropic
(selectively affecting the nervous system) virus, identical
in properties to the virus stains isolated from the brain
of people who had died pf encephalitis, left no doubt that
ticks are precisely the basic source of the natural spread
of the infection, Extensive studies were initiated to
clarify the susceptibility of wild animals~feeders of Ixodes
tlcks to experimental infection with encephalitis virus and
the clicitation of thelr spontaneous virus~sarrying capacity.
Simultanceously studies were carried out on the natural infec-
tibility of Ixodes ticks wlth the virus at various phases
of development,

The isolation of many virus stalns from wild rodents,
insectivorous and Ixodes ticks, and the data of epldemiol-
oglcal observations led Ye, N, Pavlovskly to the conviction
of the natural nldi character of tick encephalitis, Spe=-
clal explorations were organized by him in the uninhablited
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Ussurina tayga wherc he invariably succeeded in isolating
virus stains from wild mammalia, ticks, and, later, from
blrds, It became clear that the nidi of tick oncephalitis
had been initially formed in natural environments by
cilrculation of the virus betwecen ticks and wild animals,
Other factors which contributed to the formation and main-
tenance of such nidl wore the prolonged preservation and
proliferation of the virus in the body of the carriers,
transmission of the virus via ovarics of the infected tick
femalces to their progeny, and the prescrvation of the virus
in the process of metamorphosis and during the winter hiber-
nation of ticks,

The accumulation of the virus in the carrier's sali-
vary glands cnsurcs 1ts entry into the body of the animal
hosts during the bloodsucking by ticks., The virus is intro-
duced in a similar manner into the human organism by the
ticksy

The ascertaining of natural nidi of tick encepha-
litis in the tayga zone of the Far East, the detailcd
description of their fauna, flora, and symbiosis served as
a stimulus to the study of the geographic distribution of
this discasc in our country, It is known now that the nidi
of tick encephalitis arc scattered over the entire territory
of thc tayga=-forcst gone of the USSR, which extends from the
shores of the Paclfi¢’Ocean to the Baltic sea and further
west, Frequently these nidi arce found even in the vicinity
of large populated points, provided there are arcas of nearly
virginal forest with carrier-ticks, and animal donors and
recipicnts of the virus,

Another important cvent was the isolation of a second
clinical variant of the disecase which proceeds along the
type of a two-wave meningo-enccphalitis, and the proof of
infectlon of people as’d result of consuming fresh goat's
milk containing the virus, It turned out that man can be-
come 1infccted not only’ through bites of Ixodes ticks but
also by way of food. O the basis of the teaching of natural
nidl of tick oncephalitis, effective mcans were developed
of combatting ticks; these mcasures ensurc, parallel with
seroprophylaxis and vaccination, & reliable antiepidemic
effoct,

The Mystery of "Pondinka" /Oriental Sorg/

For many ycars the cpidemiology of Borovskiy discasc
(pendine uleer) with which, almost without exception, the
cntirc population of the Central Asia oases is afflicted,
remained a mystory, Only during Soviet time did the
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associates of Academician Ye, N, Pavliovskiy conduct speclal’
studies in the deserts of Turkmenia which elisited the
basio epidemiologloal characteristics of this skin diseasey
It turned out that the predominant localitles of the
habitat of mosqultoes == carriers of leishmaniasie, the
causatbtive agents of thls disease =- are in hot dezerts
in the burrows of wild rodents, genblil and gophers which
live in eolonies, They make their burrows at & 1,5 to 2
meter depth, where subiroplcal climate eonditlons prevall
«during the entire year and are favorable for a é&ontinuous ,
proliferation of mosquitees, Winged mosquitoes feed on
the blood of the gerbil, become infected with lelshmaniae
which multiply in their stomach, When such moaquitoces
suck bloed, the infection of healthy animals with
leishmaniasis takes place, Thus, the gerbil burrow
proves to be the elementary nidus vwhere the peculiar
exchange of leishmaniae between thelr steady hosts and
the mosquitoes takes place, An analogous phenomenon
takes place also in gophers' burrows, Only with the
discovery of the natural nidi of the Bobrovskly dlsease
the eontrol of it was placed on & scientific bhasls,
Hemorrhaglie fevers, lJe.,, dlseases sccompanled by
internal hemorrhages, the study of whieh has made notable
progress during the past decade, also represent naturale
nidl diseages in the majority of instances, Hamazld ticks,
fleas, and other bloodsucking arthropoda =- sctoparasltes
of warmblooded animale =~ apparently particlpate in the
;irua circulation of other local forms of hemorrhagle
evers,




Diseases Caused by Bacteria

In addition to dlseases caused by ultra=viruses and
rickettsiae, the teaching of natural nidl retains its value
in regard to a number of infections of bacterial nature:
plague; tularemla, and listerellosis., The principal car-
riers of the plague causative agents are the desert and
steppe specles of rodents; they infect the common parasites
of rodents == fleasg == in the stomach of which the lague
microbes live from three to four months and longer. By
multiplying intensively they form a Jelly-llke plug which
seals the digestive tract of the insect., Such "blocked"
fleas are distingulshed by thelr speclal need for blood-~
sucking, but the fresh portions of blood entering the front
part of the intestines wash away the plug partially and, by
the force of a reverse thrust carry off the mlcroorganlsms
into the wound at the seat of the insect's puncture, Such
is the basic mechanism of plague infection through fleas,
The plague microorganisms are also excreted into the exter-
nael medium with the flea's feces, In addition to fleas ==
lice of rodents, Ixodes, and hamazid ticks are included in
the infcetion 1link,

The natural nidl of plague are of very ancient
origing they are maintained on definite territories of
somiwild and wlild nature whieh serve as natural areas of
wild rodents, carriers of plague microorganisms, and fleas
which also are infectlon carriers,

The Sovliet researchers also deserve the credit for
the thorough study of natural nidl of tularcmia, a disease
which spreads by infected water, food products, lnfected
rodents, alr, and carriers, The bloodsucking arthropoda,
during the scason of their activity, play an important role
in the tularemic nidi by spreading the infection among animals
and by transmitting the discase~-causing agent to humans,
Mosquitoes, bloodsucking flics, and horseflies arc dlstine-
gulshed by their property of limited mechanical transmlssion
of the tularemia causative agent by means of thelir oral
organs; others, Ixodes ticks, for example, preserve the
microorganisms in the intestines for long perlods of time,

Listerellosis 1s also distinguished by its natural
nidi, The exchange of listerellac in the natural nidi is
effected between the rodents and Ixodes ticks, There are
known listercllosls nidi where domestic animals serve as car-
riers of the causative agents and the basic saurcce of infec-
tion of humans, Apparcntly, the formation of such nldl 1s a
secondary phenomenon,

In pregard to helminthes invasions on the territory
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of the UBS8R, the natural nidli arc characteristics of tri-
chinellosis, echinococcosis, and diphyllobothriosis,

Human or domcstic animal participation in the prescrvation
of the causative agents in all these discases is not es-
sential,

* 3* W

The above-cited examples do not by any means ex-
haust the 1ist of diseases with natural nidi. With the
mastoring of new territories and analysis of various forms
of discases, sclence undoubtedly will be enriched with new
data which will illustrate the vital value of the teaching
of Lcademician Ye, N, Pavliovskiy,




