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The basic requirement for the successful pathogenic study of human infectio~s diseases is the experimental 
reproduction of the given disease in animals. E.V. Abram~a (1938) first demonstrated that the course of hac- 
ilia D, dysentery was similar in monkeys and man. An experrimental model of bacillary dysentery was recently 
perfected on monkeys at the Sukhurmk Medical-Biological Station of the Academy of Medical Sciences USSR, 
under the direction of V. L. Troitsky. During research on this problem, however, it was found that monkeys in 
captivity often incur the so-caUed =spontaneous" Flexner's dysentery, causing attempts to experimentally in- 
fect them with the Flexner's type of dysentery pathogens to faR. 

We conducted experiments reproducing an experimental model of Flexner's dysentery on kittens. Our 
choice of this type of animal was based on the research of Grigoryev, who, as early as 1891, demonstrated the 
pos~bility of infecting kittens with bacillary dysentery pa~ogens, and also on the work of Abramova and Bur- 
ova (t)epartment of Parasitology, VIEM), which established that kittens in captivity incur bloody mucous dysen- 
teD-. and, therefore,that pathogens of biological properties timilar to the Gtigoryev-Shiga, Flexner's and Sonnel 
strains can be obtained from them. By the time the work was completed, we had become acquainted with the 
data of E. A. Sergeevich (from the Molotov Institute of V~ccines and Sera), which, based on experiments con- 
ducted, indicated that the domestic cat could be used as an experimental-biological model for the reproduction 
of bacillary dysentery. 

EXPERIMENTAL METHODS 

The experiments were done oo 16 kittens ranging in age from 2 to 5 months. The animals weighed from 
510 to i,280 grams. The kittens were previously quarantined and twice examined. 

Bacteria of a local strain of F1exner', No. 6Y16, isolated from a dysentery patient on October 15, 1053, 
with typical morphological, cultural, biochemical and se:ological properties and an aboveaverage virulence, 
were used to infect the kittens. The Lnfection was produced by a suspension of microbes in a physiological.so- 
latices, obtained by washing from a ~4-hour agar culture. 1-2-4-8 billion microbic bodies dense, in I ml 
according to the visual standard. The microbe suspenst~ was given to the animals in warm milk after txe- 
liminary 24-hour starvation (1 ml of the microbe suspension to 2 ml of milk). The subsequent food ration of the 
infected kittens consisted of milk, cereal, bread, meat argl water. They were fed three times a day. 

EXPERIMENTAL RESULTS 

During the beginning of the disease, we observed an increased temperature, the appearance of watery 
stool with pathologic foreign matter, and decline of general condition. In response to the infection, after the 
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incubatiou peri,x} all  16 kir tem presented a cl inical  picture similar to the c l in i ca l  picture of dysentery in humans. 
To co~ffirm the diagnosis of dysentery, we used cl inical  ob*ervafion, laboratory examinations, and we studied 
the path~ogico-a.~atomical picture of the disease and the histo-morphological changes in the organs. In order 
to observe the ~e~,elop,'nent of the disease, the infected animals were sacrificed and autopsted at intervals rang- 
ing from the 6~ to the 38th day after infection. The average incubation period was 3-6 days; the maximal  
period was 9 days, the minimal ,  2 days.  

All the ex?etimental animals were divided into three groups according to the severity of the c l in ical  
course of the disease: 1) t h e e  with a serious form of dysentery, 2) tho~e with dysentery of average seriousness, 
3) those with a light form of the disease. 

There were 3 kittem in the first group (No. 1, 8 and 14). one of which (No. 1) died on ~ e  14th day after 
infection. The clinical  pict~are of the disease in these animals was characterized by a violent beginning (marked 
increase in tem?erature, watery, bloody mucous stool, increased frequency of defecation, and marked decline tn 
the animals '  general condi t ion- loss  of appetite, sluggishness, intoxicated appearance-umtead  7 gait  ). T w o  
days before ~ e  death of kit ten No. 1. vomiting,  convulsions and a condition of complete  prostration were ob-  
served. In all of me kittens, tenesmus, anal distention and weakening of the sphincter were also noted. Bloody 
mucous material L~sued comtanily from the anal orifice. In this group of animals,  we traced the c o m e  of the 
illness up to a~topsy (4-6-8  days). For the whole observation period, the kittens retained the increased t em-  
perature and pathologic stool, as well as the poor general condition. 

The sectm.d gronp conristed of 5 kittens (No. 9. 10. 11, 13 and 16). These animals had a typical  dysenteric 
affection, and ~,eLr general condition was considerably disturbed. In all  of the kittens, we observed a violent 
beginning period with a sharp increase in  temperature, the appearance of frequent watery stool with pathologic 
foreign matter; in 3 kittens, blood and mucous were observed in the stool. The development of the disease was 
attended by te~,~mus, anal distention, and weakening of the sphincter with involuntary defecation.  These symp- 
toms developed on a backgro,and of significant disturbance to the animal ' s  general  condition. The kittens lost 
their appetite a.~d became sluggish as early as 1-2 days before becoming i l l .  On the Sill day of the  disease, 
kitten No. 13 zaaxLfested an umteady gait  and convulsions. 

The acute period of the illness lasted 3-6 days, and the high temperature continued for approximately the 
same period. In ~ e  kittens with a longer observation period (No. 11 and 16), the temperature fel l  below normal 
on the 6th-Tth da',~s of the disease and remained so until the end of observation. The watery stool remained 
during the entire observation period; blood was recorded in the stool during the Ist~ day,,  mucous during the 

2nd-9th days of ~ e  illness. 

There were 8 kittem in the third group (those with a light form of dysentery). They all had a typical 

dysenteric affection without the symptoms of intoxication and with a relatively satisfactory general condition. 
As a rule, the majority of them increased in weight during the observal:ion period. 

In this group, the disease began with a slight or even normal tetnperature. In three of the kittens, the 
temperature onl)" rc~e on the 5th-Tth day of the disease. Frequent, waltery stool appeared on  the first day of 
sickness. Mute-as was discovered in the stool of 5 kittens (see table).  The ki t tem of this group were observed 
for a comparatively long period (up to 38 days), and i t  could be established that formed stools appeared on the 
12th-16th dayspf  the disease, although watery stools occurred periodical ly.  The increased temperature was r e -  
tained for 3-16 days, after ~.:nich days of normal temperature  alternated with slight exacerbations. One can 
also note that the longest incubation periods were most frequently recorded in the kittens of this group. 

The clinical picture of the disease in all these three groups of animals indicated,  first, that the disease 
appeared after an incubation period, second, that i t  was characterized by symptoms typical  of dysenteric disease 
in man (especiaLly in children), and third, that a definite pattern could be established in the development of 
the irffection (acute period, followed by the gradual disappearance of flag disease). 

The development of c l in ica l  forms of the disease which varied ,~ to gravity demonstrates the individual 
reactivity of the animals to the introduction of disease pathogens into the body. 

We anaI)'zed the pos~ib~.lity that the severity of the disease depends on the number of microbes which the 
an imah received, or on the weight of *.he animal.  We found that, in a given case, there was no relation between 
these factors. "Faus, kitten No. 1, which had received 1 bi l l ion m[crobic bodies in 1 ml,  had the serious fccrn 
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of the disease, ending In death,  while kit ten No. 4, which had received 8 bil l ions of microbes per 1 rra. was 
sick from a l ight form of dysentery. Both animals weighed approximately  the same (kit ten No. 1 - -510  g, 
kitten No. 4 - 640 g). 

To confirm the c l in ica l  diagnosis of dysentery in the kitter~, we conducted laboratory bacteriotogieml 
examinations ozl the feces of the sick animals .  The analyses were done daily from the 2nd day after infection 
until the end of observation. Bacteriological  confirmation was received in all  16 kittens. Positive bac te r io log i -  
cal  cultures were recorded during the first ' / d ays  of ;ickness. According to the frequency with which dysenteric 
bac i l l i  were discovered, positive cultures were recorded 21/z t i m e ,  more often in the first two groups (8 kittens) 
than in the last group (also 8 kittens), in spite of the fact  that the observation period was longer in the  las t  
group. Tile more frequent cultures obtained of dysentery bac i l l i  in the first two groups depended direc*fly on the 
character  of the stool, since the watery stools with blood and mucous gave 88% positive cultures, the watery 
stools with mucous, a l i t t le  more than 50%, the watery stool without foreign matter,  26%, and the formed stool, 
a total of 2.r positive cultures. 

Bacteriological  examinations were done on the internal organs of 15 of. the animals after a u t ~ .  For 
the examinat ion,  we used: blood from the heart ,  urine, bi le ,  sections of the l iver,  spleen, mesenter ic  lymph 
nodes, kidneys and bone marrow, and also the coments and scrapings from the mucosa of the large and sma l l ,  
intestines. The mater ia l  was immedia te ly  cultured on favorable media .  The dysenteric bac i l l i  were l.~olated 
by the usual method. 

Bacil l i  of Flexnet 's  dysentery, type ~q=, were cultured from 15 kittens. Complete (100~) posit ive cu l -  
tures were obtained from the contents of the rectum and from the mesentertc lymph nodes. In 13 (trot of 15) 
kittens, pathogens were cultured from the spleen, in 11, from the contents and scrapings from the mucosa of the 
small  intestine, in 7. from the contents and mucosa scraping~ of ~he transverse colon, and in 5. from sr.rapipgs 
of the mucosa and the contents of the ascending colon. Dysente O, bac i l l i  were cultured from bone marrow in 
three kittens, and from the kidneys, in two. 

To determine the immunobiological  response of the body to the infection, we set up a react ion with the 
blood serum of the sick animals to obtain the leve l  of agglutinin antibodies in the Mood, and also specif ic  and 
nonspecific phagocytic reactions to evaluate  the change in ce l l  react iv i ty .  

The observations were made on 10 kittens. The production rate  of agglutinin a n t i b o d i ~  was determined 
in dynamics.  The reac t ion  was set up 3 to 6 t imes.  Thir ty-nine  reactions in al l  were conducted.  Each r e a c -  
tion was done with a l ive 18-hour culture of Flexner 's  type "W" No. 61"/6 in a dilution of I / s ~  (see table) .  

The Dynamics of Agglutinin Production in the Blood Serum of the Infected Animals 
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Explanation of symbols used: - ; negative reaction; - ; reaction1 not set up. 

In analyzing the results obtained, one can note that a p ~ i t i v e  reaction appeared on the 6th day  afte~ in-  
fectic~L i .e . ,  on the Ist-4th day of the sickness.. On the 9th to 13th days after infection, the antibody t i ter  
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cow,tinned to increase (kitte~ls No. 9. 10 and 11). Ill kitten No. 12. c~ the 15th day of sickness (the 21st day after 
infection) ~o decrease in the antiL~,dy t i ter  could as yet be observed. The dynamics of the reactions in our e z -  
perimcnt certainly reco~lfirm the developmemt of a specific infection process in the animals. As for the com-  
paratively slight elevation of the antib~xty titer (fx~itive reaction in a dilution of 1/400). analogous features have 
been noticed, as we know. in the results of the Widal test for dysentery in humans. 

To further characterize the immunobiologica! rcsptalse in the bodies of the infected animals, we conducted 
specific and nonspecific phagocytic reactions. To set up the reaction in the kittens; we took blood from the 
auricular vein ill the morning on an empty stomach and mixed it with a 2.~]o solution of sodium citrate in the 
following proportion: one part of citrate to one part of blood. To the blood citrate, we added one volume of 
an emulsion of a ~aae-day culture of microbes, which i~ad 1 bill ion microbes according to the visual standard. 
The ~ixture  w~s p~tt in an inc~bator for 30 minutes, after which thin smears were prepared. For the specific 
reaction, we used a strain of Flexnet 's  "W" No. 6176 as the test microbes, and for the nonspecffie,  a culture 
of inte.~tinal baci l l i .  As the activity index of the phagocytic reaction,, a quantity of phagocytiztng neutrophtls, 
expressed in i~erce~:tages was used. The intensity of phagocytosis was computed from the amount of baci l l i  
in one microphage (ari thmetic mean humidor). Observation was done on 10 kittens. We set up a series of re-  
actions (on the 5th, 10ttl. 15th and 18th days after infection, and also before infection) in order to evaluate the 
phagocytic reaction in dynamics at different stages in the development of the infection. Even before in fec t ion ,  
the indices of leukocyte activity were considerably lower in the specific reaction than in the nonspeeifie , which 
indicates the more active phagocytosis of the common pathogenic flora (the intestinal bac i l l i  In particular).  

When the dynamics of the phagocytic reaction was compared with the severity of the c l in ica l  picture of 
the disease in the first and second groups of animals (those with the more serious form of the disease), the in-  
dices of the activity and intensity of the leukocytes generally tended to decline sharply during the whole ob- 
servation period both in the specific and in the nonspeetfie phagocytic reactions, which indicates the inhibi-  
tion of both the specific and general reactivity of the body in the animals affected by dysentery. 

The restoratio~a of body reactivity proceeded more rapidly in the third group with the light form of dysen- 
tery. according to the indices of activity and intensity of the leukocytes to phagocyt~is ,  and the index of pha- 
gocytosis intensity after the 10th post-infection day (4th-6th day of sickness) exceeded the original indices be-  

fore infection (1.8-2.4). 

According to the indices of accumulation in the blood of agglutinins and of change in cel l  reactivity.  
the immunob io l~ i ca l  response of the body confirmed the development of a specific infection tn the animals.  

"The dysentery diagnosis was also confirmed by the pathologieo-anatomical  picture of the disease. During 
the acute period of the disease, autopsy determined the following in t he l a rge  intestine: hyperemta and edema 
of the mucosa, mueo-putulent 'mater ial ,  and punctate hemorrhages; i,..the_small intestine: hypetemia,  edema 
of the mucosa, and a small amount of muco-purulent material .  During the second period of the disease (9th-  
18th days of sickness), the mucosa of the large and small intestines was pale. atrophic and its contour frequently 
blurred (especially in the small  intestine). In the other internal organs, the following were observed during the 
acute period of the disease: the mesemeric lymph nodes were enlarged and dense; the l iver was plethoric and 
bloody fluid oozed from a cut section; the spleen was more frequently enlarged and purplish-blue in color, with 
an uneven, granuiar surface. During the second half of the disease, areas of a c lay- l ike  color were observed in 
the liver, and the hepatic tissue was f laccid.  The spleen remained enlarged and edematous and a sanious fluid 
oozed from a cut section: the kidney pattern was mole frequently blurred. 

The microscopic picture of the changes in the internal organs was studied in 12 kittens. 

In the large intestine during the acute period of thedisease  were observed: desquamation of the surface 
epithelium, destruction of the connective tissue with the formation of micrc~cqpie ulcers, edema of the sub- 
mucosa, changes in the vascular walls {especially in the submucosa) a~ad the formation of a f i lm on the mueosa 
with varying degrees of contact  with the underlying tissue. 

Along with degenerative processes, in the large intestine, by the l l t h -12 th  day after infection, one could 
observe the regeneration of the mucou~ membrane, which was expressed in the growth of connective tissue re-  
placing thedestroyed mueosa. W e  did not observe the regeneration plocess to be completed even by the 9.Sth 

day after infection.  
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The main microscopic observatio,1 in the.mucosa of the smal l  intestine was the destruction of tt~ v i l l i -  
considerable destruction to the actual  membrane of the vi l l i  was observed as well as to their  ep i the l ium.  This 
process began as early as the 6th day after infection, and reached its highest intensity by the 12th day.  Other 
observations were: the infil tration of the mucous membrane,  edema of the submucosa, d i la ta t ion of the mu-  
ct~al vessels and deposits on the mucosal surface which were smal ler  than in the large intestine.  Regeneration 
processes were observed in the small  intestine as ear ly  as the 7th day after infection, although the regenerat ioa 
of the mucous membrane had stil l  not been completed by the 25th day after infection.  

Microscopic observations in the l iver were: di latat ion of the portal vein capi l lar ies  and vacuol izat ion 
of the hepat ic  ceils,  which was greater on the periphery of the lobule than in its center.  In the red pulp of tile 
spleen, an afflux of blood and a dark brown pigment were observed.  In the same organ, the centers of mul t ip -  
l ica t ion of the white pulp were obscured, which could also be observed in ~ e  lymph nodes, h-I the cardiac  
musc!e (especial ly  during the second half  of the disease), we found small  loci  of inf lammation and the disin-  
tegration of the muscle fibers. In the kidneys, di la ta t ion of tile ve-~els could be seen. par t icular ly  on the 
boundary between the cort ical  and medul lary substances. Some vacuolizat ion of the tubular cel ls  was also 
noted. 

To conclude, one must remark that  the profundity and character  of the morphological  changes do not de -  
pend on the severity of the disease; the t ime at  which the animaB were autopsied after the infection ~ the 
important  thing here.  

From the c l in ica l  and laboratory observations we made on the  infected animals,  we consider it  po~ib le  
to conclude that, in the conditions of the experiment ,  kittens manifest a t y p i c a i  dysemery and may serve as an 
experimentM model  for studying various problems of pathogenesi~ and immunity in dysentery. 

SUMMARY 

Experiments were carried out a imed  to reproduce the exper imenta l  model  of Flexner 's  dysentery in Idt tem.  

Al l  the ldttens infected with the typica l  Flexner 's  strain showed after the incubation period (5 to 6 days) 
c l in ica l  symptom, s imilar  to that of the dysentery in man.  

Cl in ica l  and laboratory observations on the infected animals  make i t  possible to assume that  fl~e k i t t em 
may serve as a model  for studying problems ef pathogenesB and immuni ty  in baci l la ry  dysentery.  

205 


