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In compari t ive  experiments,  we succeeded in establishing essential differences in the degree of resistance to 
plague within pallasiomys meridianus inhabit ing the left and right banks of the Volga, and also, related differences 
in the pathogenesis of the infection [2,8]. Using the subcutaneous method of inoculation~ the LDs0 for the le f t -bank  
animMs exceeded the LDs0 for the r ight-bank animals by several tens or hundreds of thousands of t imes. There can 
be no doubt as to the geographical  isolation of the r ight-bank and le f t -bank  pallasiomys meridianus. 

In this work, we studied the effect of genetic factors on the formation of resistance to plague in the le f t -bank  
pallagiomys meridianus. 

E X P E R I M E N T A L  M E T H O D  

First, the conditions of reproduction of the animals in capt ivi ty  were e luc ida ted  [4]. The wild animals re -  
produced well in concrete vol 'e ry .  For nourishment of the animals we used a special  nutri t ive ration. Under strict 
control conditions, we carried out cross breeding of ~he animals  in two lines. In the first t ine,  we crossed le f t -bank 
females and r ight-bank mates, while in the second l i n e -  le f t -bank  males and r ight-bank females.  The crossing was 
successful, and the obtained progeny were fert i le ,  In the first and second generations the progeny of each l ine were 
mated with males and females within the l ine.  The work was carried out from the middle of 1960 untiI May of 1962. 

A total  of 3 experiments were set up for inoculat ion of the animals with a virulent strain of the plague bacteria 
(strain No. 1230 of the pallasiomys variety),  studied earl ier  in deta i l  [8]. In the first exper iment ,  the parent genera-  
tion underwent inoculation, in the second experiment  - the progeny of the first generation,  and in the third exper i -  
m e n t -  the progeny of the second generation. Along with inoculat ion of the progeny of both lines, the same doses 
were in jected simultaneously into r ight-bank and le f t -bank animals caught in the steppes, le f t -bank animals reared 
in captivi ty,  and white mice ,  At the same t ime,  we carried out seedings of the inoculate  doses on nutrient agar. 
Doses for the inoculat ion were the following: 0.1, 1, 10, 100, 1000, 10,000, 100,000, 1000,000, 10,000,000 and 

100,000,000 microbia l  bodies; each dose was iNec ted  subcutaneously into both males and females of each group of 
animals,  weighing approximately  the same amount (8 animals per dose). 

When animals died they were autopsied, and seedings were made to nutrient agar and bouil lon using mate r i a l  
taken from the site of inject ion,  from regional  lymph nodes, the spleen, l iver,  lungs and blood. In half  the animals,  
from the moment  of inoculat ion up to the 10th day, every 8 hours we studied the quanti ta t ive concentrat ion of plague 
bacter ia  in the peripheral  blood, drawn from an incision in the tai l ,  by seeding it onto hard nutrient media .  Al l  the 
surviving animals were sacrificed 21 days after the inoculat ion for bac ter io logica l  investigation,  and the serum was 

investigated in the react ion of passive hemagglut inat ion with formal inized sheep erythrocytes,  sensitized to fraction 

1, for demonstration of antibodies to the plague microbe.  Details  of the exper imenta l  method were presented in a 

report by M. !. Levi [6]. 

AlOng with the experiments  for determining the resistance to plague in the progeny of these animels,  we carried 

out biometr ic  measurements of tlleir bodies and heads. 
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TABLE 1. Resistance of the Generat ion Obtained from Crossing Right-Bank and Left- 
Bank Pallasiomys Meridianus (LD~ in Microbe Bodies) 

Character iza t ion of the 
animals 

White mice  

Right-bank pallasiomys 
meridianus 

Left-bank pallasiomys 
meridianus 

First generation of the first 
l ine 

Second generation of the first 
l ine 

First generation of the second 
l ine 

Second generation of the 
second l ine 
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Fig. I .  Bacteremia in animals from the second 
generation of the first line (F2-1). Experiment 
No. 3. + plague bacteria  isolated from the de -  
ceased rodent; + 12 days on which the rodent 
died; 1) plague bacteria not isolated; 2) from 1 
to 10 colonies isolated; 3) from 11 to 50 colonies; 
4) from 51 to 100 colonies; 5) more than a hundred 
colonies.  

E X P E R I M E N T A L  R E S U L T S  

The results of al l  the experiments with inoculat ion of 

the pallasiomys meridianus of both lines were shown to be 
monotypic (Table 1). While the dose that caused death of 
50% of the animals was ten or a hundred microbes for the 
white mice ,  one, ten or a hundred microbes for the r ight-  
bank pallasiomys meridianus, and one or ten mi l l ion  m i -  
crobes for the le f t -bank  pallasiomys meridianus (both for 
wild animals,  trapped on the steppes, and those reared in 
the laboratory),  for the progeny of both lines, in the two 
generations, it  ranged within the l imits  of one, ten and a 
hundred thousand microbe bodies. Thus, the LDs0 in the 
progeny was approximately  the mean figure between the 
LDs0 for the r ight-bank animals and the LDs0 for the le f t -  
bank animals.  Calcula t ion of the LDm, s shown in Table  1 
was done from observations on wild animals in which we did 
not perform the ta i l  incisions for studies of the bacteremias .  

As an example ,  we present the results of studying 
bacteremias  in one group of the animals (Fig. 1). Correspond- 
ing with the principles specified earlier,  bac teremia  arose 
in the r ight-bank animals after inoculat ion with min imal  
doses, and was agonistic in character;  a huge amount of 
bacteria  was observed in the blood, In the le f t -bank  animals,  
bac te remia  appeared as a result of large doses; along with 
agonistic bac teremia ,  we encountered an infectious type, 
where only a few bacteria were found in a cubic mi l l ime te r  
of blood. In the progeny of the crossed lines the bac teremia  
possessed properties characteris t ic  for the bac teremia  of both 
the r ight-bank and le f t -bank  rodents (Fig. 2 and 3). The 
bac teremia  indices, which were computed according to the 
method recommended by M. I. Levi [6], are represented by 
mean figures for each group of animals.  
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TABLE 2. A Comparat ive Morphological Character izat ion of Two Populations of 
Pallasiomys Meridianus and Progeny (Age of the Animals %10 Months) 

Group of pallasiomys 

i 

weight 

(in 

grams) 

Mean indices 
length of lengt--~-ff~ ~ . - t  " total  length 
the ta i l  lthe I nmgn m} from theend 
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�9 ioo~ wl~u end hairs t out clawtsl I to the en-d of  the 

ta i l  without hairs 
in mm 

Left-bank animals,  caught 
in nature . . 

T h e  same . . . . . . . .  

Left-bank animals,  reared 
in a nursery 

Right-bank animals, 
caught in nature 

The same . . . . . . . . .  

First generation of the 
first l ine 

First generation of the 
second l ine 

Second generation of the 
second l ine . . . . . . .  
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Fig. 2. Curve of the bac teremia  
indices.  Experiment No. 2. 1) 

Right-bank pallasiomys meridianus; 
2) progeny FI-2;  3) le f t -bank  
pal lasiomys meridianus.  
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Fig.  3, Curve of the bac te remia  

indices.  Experiment No. 3. 1) 

Right-bank pal lasiomys meridianus; 
2) l e f t -bank  pal lasiomys meridianus; 
3) progeny F~-I;  4) progeny F2-2. 

In the serum of the r ight-bank animals that survived the inoculat ion,  antibodies against the plague microbe 
appeared rarely and in low titer, while they were de tec ted  in a number of cases in the l e f t -bank  animals and the pro- 

geny of the crossed lines, in titers from 1 : 40 to 1 : 5120. We also noted that the highest antibody titers were recorded 

not so much in the animals in which we observed bacteria in the blood (but that  survived), as in the animals  in which 
an abscess formed at  the site of inject ion,  containing l iving bacteria  3 weeks after the inoculat ion.  
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Biometric measurements established that the features characteristic for the offspring of the crossed lines may be 
qualified as intermediate for left-bank and right-bank pallasiomys meridianus (Table 2). 

On the basis of the fact that differences in the resistance of the right-bank and left-bank pallasiomys meridianus 
were established only as pertains to the plague pathogen, but not for other pathogenic microorganisms, and also be- 
cause of the leading role played by the left-bank pallasiomys meridianus in supporting the existence of the plague 
microbe in nature (the right-bank animals have essentially no significance for the existence of the natural pool), it 
was postulated [5] that resistance of the left-bank animals to plague is a result of an unusual implication of these 
animals in an epizootic process. E. S. Biryukova [1] maintains a similar point of view. A similar possibility is re- 
cognized by L. A. Zirber,  who believes that, in this manner, natural species immunity can arise [3]. At the same 
time, Yu. M. Elkin regards this hypothesis as incompetent. We note, here, that similar facts were observed from study- 
ing the resistance to plague in Persian pallasiomys. Baltazar (1988) found thatPersian pallasiomys, inhabiting the 
mountainous region of the Iranian Kurdistan, where they play a leading role in supporting the natural pool of plague, 
are quite resistant to experimental inoculation with plague, However, U. A. Mamed-zade, working with Persian 
pallasiomys living in the borders of the Azerbaidzhan SSR, a total of 100 km mote to the north, where these animals 
do not have any significance for supporting the existence of the plague microbe, showed that they do not possess re- 
sistance to plague [7]. 

SUMMARY 

Pallasiomys meridianus, a habitant of the left bank of the Volga river is highly resistant to plague, whereas the 
same animals living on the right bank of the river are highly sensitive to experimental plague infection. The right- 
bank and the left-bank animals were interbred in strictly controlled conditions. The parents, the progeny of the first 
generation and the progeny of the second generation were experimentally infected. Along with plague resistance a 
study was made of bacteremia and blood antibody content of survived animals along with biometric measurements. 
As proved by direct experiments, plague resistance was inherited by Pallasiomys meridianus; crossing of genetic 
material of both populations led to the appearance in the progeny of properties characteristic of both the left-and the 
right-bank animals. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of thi,s per/- 

od ica l  l i t era ture  may  wel l  be  a v a i l a b l e  in Engl i sh  translat ion.  A c o m p l e t e  l i s t  o f  the  c o v e r -  to. 

cover English translations appears at the back of this issue. 
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