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Orotic acid, calcium pangamate, and lipamide are used in clinical pract ice for the treatment-0f inflam- 
matery  diseases of the l iver and, in part icular ,  of acute and chronic forms of hepatitis [1-5, 8]. 

The wri ter  showed previously that administration of orotic acid, in combination with calcium pangamate, 
and also with lipamide, in cases of acute l iver dystrophy leads to the more  rapid and complete recovery  of 
the intensity of bile secretion,  of the synthesis of eholates and their  secret ion with the bile, the formation and 
secretion of bilirubin, and cholesterol  excretion [6, 7]. 

The object of the present  investigation was to study the effect of orotic acid and calcium paugamate when 
given separately and in combination, and also the effect of lipamide on the degree of ul t ras t ructural  reorgani-  
zation of the hepatoeytes in toxic hepatitis caused by carbon te t rachlor ide .  

EXPERIMENTAL METHOD 

Experiments  were car r ied  out on 50 male albino rats  weighing 140-170 g. Acute toxic hepatitis was 
induced in all animals by subcutaneous injection of a 50% oily solution of CC14 in a dose of 0.4 ml /100  g body 
weight daily for  4 days. Ten ra ts  (series t) were untreated. The animals of ser ies  II, III, IV, and V (10 rats  
in each series)  received orotic acid (4 rag/100 g body weight) alone, calcium pangamate (7 rag/100 g body 
weight) alone, orotic acid and calcium pangamate (in the same doses), or  liparnide (0.5 rag/100 g body weight) 
respectively,  internally, daily for  7-14 days. Treatment  began after  the f i rs t  day of poisoning, and the sub- 
stances were administered through a tube. The submicroscopic investigation of l iver  t issue from all the ani- 
mals was car r ied  out in the usual way on the EVM-100 LM electron microscope on the 7th and 14th days after 
the beginning of poisoning. 

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

Acute toxic hepatitis induced by CCI 4 is character ized by considerable translucency of the matr ix  of the 
m itochondria, complete reduction of the cristae,  loosening and unwinding of the membranes of these organelles, 
a reduction in the content of granular mater ia l  in the cell cytoplasm, and the appearance of lysosome-like 
bodies. Local widening of the perinuclear  space and a decrease in size of the nuclear pores are observed in 
the hepatocyte nuclei. Osmiophilie lipid droplets, sometimes occupying a considerable part  of the cytoplasm 
of the hepatocytes, are  frequently found (Fig. 1). Single suhmierovilli  can be seen in the dilated lumen of the 
bile capil laries,  but the desmosomes are not  c lear ly  distinguishable. The disturbances described were more  
marked on the 7th day of the experiment.  

In animals receiving erot ic  acid, just as in the untreated ra ts ,  hepatecytes in which many mitechondria 
had reduced cr is tae  and a t ranslucent  mat r ix  appeared in various zones of the hepatic lobule. Tubules of the 
rough endoplasmic reticulum were dilated and in close contact with functionally changed mitechondria. Osmio- 
philic liposomes of different shapes and sizes were seen in the cytoplasm. Meanwhile hepatoeytes with dark 
cytoplasm and organelles with destructive changes could be seen. 
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Fig. 1 Fig. 2 

Fig. I. Hcpatocyte ultrastructure on 14th day of experiment with acute toxic hepatitis: osmio- 
philic liposornes are present in the cytoplasm, me~nbrane components of the mitochondria show 
destruction, and changes are present in the rough endoplasmic reticulum. N) Nucleus; M) mito- 
chondria; LP) liposome. 18,000 x. 

Fig. 2. Hepatocyte ultrastrueture on 14th day of experiment in animals treated with calcium 
pangamatez electron-dense matrix of many mitoehondria, moderately developed rough endo- 
plasmic retieulum, many submicrovilli in lumen of bile capillary. M) Miteehondria; LBC) lumen 
of bile capillary; RER) rough endoplasmic retieulum. 25,000 • 

The u l t r a s t ruc~ra l  picture in ra ts  t reated with calcium pangamate was polymorphic. Together with 
pathologically changed cells there  were many cells with well-defined structural  components of the cytoplasm. 
Most mitochondria were character ized by a very electron-dense matr ix  and c lear  outlines of the membrane.  
Many long submicrovilli  could be seen in the lumen of the small bile capil laries (Fig. 2). 

Combined administration of orotie acid and calcium pangamate, and also of lipamide, had a more  marked 
beneficial effect on hepatocyte uRras t ructure ,  t typerplastic processes  were found much more  frequently in 
the l iver  parenchyma, and were reflected in the appearance of binuelear cells,  containing one, two, o r  some- 
times three  large osmtophilic nucleoli. Much granular  mater ia l  was visible in the cytoplasm, the membranes 
and cr is tae  of many mitoehondria were better  preserved,  and their  mat r ix  was moderately dense. Tubules 
of the rough endoplasmic reticulum were found uniformly in different zones of the hepatocyte cytoplasm. 
The number of liposomes was reduced and the plasma and nuclear membranes were more  clearly distin- 
guished (Fig. 3). 

Orottc acid and calcium pangamate, like lipamide, in tome hepatitis thus do not prevent the sequence 
of development of the principal pathological processes  in the parenehymatous cells,  but they reduce the in- 
tensity and depth of manifestation of these processes  and facilitate normalization of the cytoplasmic cell 
components. Combined administration of orotic acid and calcium pangamate reduces the degree of s tructural  
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Fig. 3. Ultrastructure of binuclear hepato- 
cyte on 14th day of experiment in animals 
treated with orotic acid and calcium panga- 
mate: hyperplasia of nuclear substance, 
many ribosomes and polysomes in the cyto- 
plasm, membranes of mitochondria well pre- 
served, tubules of rough endoplasmic retieu- 
lure moderately dilated. NO)Nueleolus. Re- 
mainder of legend as in Figs. 1 and 2. 
18,000 • 

reorganization of the hepatocytes to a greater extent than separate administration of these substances and 
promotes the more intensive manifestation of intraceUular reparative regeneration. 
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