
EXPERIMENTAL CIRRHOSIS OF THE 

PRODUCED BY DYSENTERY T O X I N  

M. N. K h a n i n ,  L .  A.  A l i m o v a ,  
a n d  M. K.  I r g a s h e v  

L I V E P  

UDC 616.36-092.9-02:576.851.49.097.29 

Chronic poisoning of albino rats  by intravenous injection of dysentery  toxin for 2-4 months 
led to the development of c i r rhos i s  of the l iver .  Development of c i r rhos i s  was par t icular ly  
intensive if injection of the dysentery  toxin was accompanied by very  small doses of hello- 
Grope, containing hepatotoxic alkaloids. The heliotrope was added to the an imals '  diet and 
given once every  7 days.  The resul ts  are  regarded as evidence of the etiological role of 
chronic intestinal toxico-infections in the development of c i r rhos i s  of the l iver .  

Ci r rhos is  of the l iver can develop as a resul t  of the effects of toxico-infections.  Epidemic hepatitis 
[2, 6, 9] and alcohol [4, 13-15] are  regarded as important factors  in the development of the disease.  In 
about 30% of patients the cause of development of the c i r rhos is  cannot be established [3, 10]. Clinical ob- 
servations suggest that chronic intestinal toxico-infeetions (enterocolitis,  chronic dysentery,  enzymic and 
putrefactive dyspepsias,  nonspecific ulcerative colitis, etc~ play an important role in the etiology of 
c i r rhos i s  of the l iver .  However, there is no accura te  clinical observation or  experimental  evidence in 
support of this hypothesis~ 

The wr i te rs  have ca r r i ed  out experimental  investigations involving chronic poisoning of animals with 
dysentery  toxin, consist ing of a chilled, dried culture of Shigella shigae. P re l iminary  experiments  were 
ca r r i ed  out to establish the experimental  conditions. Tests  were car r ied  out on animals  of different species 
(rabbits, dogs, rats) using various doses of toxin. Bats were found to be suitable for  the chronic exper i -  
ments.  

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

Experiments  were performed on 27 female albino rats  weighing 180-220 g, divided into three groups 
with nine animals in each group; The rats  of group 1 received dysentery  toxin (DT) in a dose of 0.0005 g 
per  animal.  The required dose of DT was carefully ground beforehand in an agate mor t a r  with a few drops 
of physiological saline to obtain a homogeneous mass ,  and the mixture was then diluted with the same solu-  
tion. This dose of toxin was injected intravenously in a volume of i ml once every  10 days for 2 months. 
The dose of DT was then reduced by half, to 0o 00025 g, and this dose wag injected every  15 days for a fur -  
ther  2 months. The total duration of DT administrat ion was 4 months~ The animals of group 2 received 
heliotrope seeds with their  diet, a procedure which has been shown to cause the development of c i r rhos i s  
of the l iver  [11, 12]. The heliotroPe was mixed with the food in a concentration of 3% by weight and given 
once every  7 days for 4 months. The animals of group 3 received DT together with heliotrope seeds.  ]?he 
doses of DT and heliotrope corresponded to those in the previous groups. On the 65th-70th day of the ex-  
per iment  l iver biopsy was per formed on all the animals~ The pieces of l iver  t issue were examined under 
the microscope~ Administrat ion of heliotrope and DT was terminated on the 120th day because of death of 
some of the animals (62nd-125th days of the experiment).  L iver  biopsy was repeated on the remaining rats  
on the 208th day; on the 225th day all the animals were sacrificed~ The blood and organs were investigated 
by biochemical  and morphological tests .  
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Fig~ 1 Fig. 2 

Fig. 1. Hypertrophy of hepatocytes and marked cel lular  inf i l t ra-  
tion. Photomicrograph,  hematoxylin-eosin,  400 t imes.  

Fig~ 2. Ci r rhos is  of the l iver  with the formation of pseudolobules. 
Photomicrograph,  s i lver  impregnation by Donskii 's  modification 
of the Bielsehowsky-Gros method, 56 t imes.  

TABLE 1. Summarized Results  of Investigations 

Toxic agent 

DT 
Heliotrope 
DT plus heliotrope 

to 

No. of animals 

dying 
surviving 

and 
sacr i f iced 

with 
c i r rhos i s  

of the l iver 

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

In the animals of group 1 severe  damage to the l iver t issue under the influence of DT administrat ion 
was observed on the 65th day~ Against the background of marked disturbances of the circulation, some of 
the animals showed loci of necros i s  of the hepatic lobules, usually around the central  veins, with marked 
round-cel l  infiltration, degeneration of the cytoplasm of the hepatocytes,  and pycnosis or hypert rophy of 
their nuclei (Fig. 1). La ter  these animals exhibited typical c i r rhot ic  changes with disturbance of the 
lobular s t ructure ,  the presence  of nodules of regenerat ion,  intralobular prol iferat ion of connective t issue, 
and detachment of a group of hypertrophied hepatoeytes or of sol i tary cells of this type (Fig~ 2). Other 
animals showed mere ly  a wel l -marked  degeneration of the cytoplasm with no accompanying regenerat ive or 
inf lammatory changes. 

Changes of a s imi lar  type in the l iver  were observed in the animals of group 2 which received small 
doses of heliotrope. However, the seve res t  damage to the l iver was observed in the animals of group 3, 
exposed to the simultaneous action of DT and heliotrope. Ci r rhos is  of the l iver was found in near ly  all the 
animals of this group (Table 1). 

The simultaneous action of DT and heliotrope ref lects  a situation s imi lar  to the combined assaul t  on 
the human organism when an infectious disease of the intestine is superposed on exist ing toxic damage to 
the liver (hepatitis, fatty degenerat ion of the liver, etc.)~ The experiments  thus showed that severe  
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degenera t ive  and in f l ammatory  changes a r i s e  in the l ive r  of an imals  exposed to chronic poisoning with 
dysen te ry  toxin, and some of the an imals  develop the typical p ic ture  of c i r r h o s i s  of the l iver .  

When giving dysen te ry  toxin, it was not intended to give the animal  "dysen te ry" .  Any such a t tempts  
have so fa r  proved unsuccessful  [1, 5, 7, 8]. Poisoning with dysen te ry  toxin was regarded  as a pathologi-  
cal s ta te  in which the actual  agent of the d i sease  i tself  is not essen t ia l .  Dysen te ry  in man is a d isease  with 
this type of p ic ture .  Bes ides  the extensive Shigella group, dysen te ry  can a lso  be caused by paras i t i c  
bacil l i ,  Bacil lus pyocyaneus,  Pro teus ,  hemolyt ic  s t reptococci ,  s taphylococci ,  and so on. Dysen te ry  is 
thus a type of response  of the o rgan i sm to a wide va r i e ty  of microbiologica l  fac tors  [16]. 

It is the "var ious  microbiologica l  f a c to r s "  of this type which a r e  cha rac t e r i s t i c  of the chronic les ions 
of the intestine whose course  is accompanied  by absorpt ion of bac te r i a l  exotoxins and endotoxins as well as 
the products  of putrefact ive  and enzyme dyspepsias~ If this type of poisoning is sufficiently intensive and 
prolonged,  it is accompanied  by damage to the l iver ,  which may range f rom s t ruc tu ra l  and functional 
d i s turbances  of the organ to the development  of c i r r h o s i s .  

The r e su l t s  of these invest igat ions provide convincing exper imenta l  proof  of the role  of chronic toxico-  
infectious les ions  of the intestine in the etiology of c i r r h o s i s  of the l iver .  No r e f e r ence  could be found in 
the l i t e ra tu re  to invest igat ions of this type.  
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