
In experimental paraquat poisoning a definite parallel is thus observed between the biochemical and 
morphological changes in the tissues. It can be tentatively suggested that depression of SOD activity and the 
increase in the concentration of free radicals found in th is  condition are  among the causes of development of 
proliferative processes manifested as a combination of characterist ic  pathological and morphological changes. 
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In previous investigations we showed that recovery of the mass of the l iver  after  partial resection [3, 4] 
and injury and repai r  of the l iver  structure after administration of a single dose of a hepatotropic poison [2] 
depend on the functional state of the hepatic stroma and, in particular,  of the Kupffer cells. Pre l iminary 
sthnulation of the system of mononuclear phagocytes by the bacterial polysaccharide prodigtosan [1] was found 
to promote the more  rapid regeneration of hepatocytes after partial resection of the liver, and the resistance 
of the hepatocytes to CC14 was increased. Conversely, preitminary loading of the Kupffer celIs with colloidal 
iron carbonyl, with a str ict ly determined granule size, retarded repair  of the l iver  after  partial hepatectomy 
by inhibiting the rate of DNA synthesis in the hepatocytes and their  mitotic division, 

The object of this investigation was to study the course of acute toxic hepatitis in rats after blockade of 
the Kupffer ceils.  

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

Wistar rats  weighing 200-250 g were used. The animals in the experiment received an intravenous in- 
jection of I ml of 10% colloidal iron carbonyl-phosphate, grade R-100F, with a particle size of 0.8-1.5 ~, 
suspended in 5% starch in 0.85% NaC1 solution. The control rats received 1 ml of starch solution. The ani- 
mals of the experimental and control groups were given a subcutaneous injection of 0.2 ml of a 40% solution 
of CC14 in vegetable oil per 100 g body weight 2 h after the intravenous injection. Rats of the experimental and 
control groups were decapitated in batches of 4-6 at a time, 16, 24, 48, and 72 h later .  The l iver was fixed 
in Carnoy's mixture and embedded in paraffin wax. Sections were stained with hematoxylin-eosin and examined 
under the light microscope.  
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Fig. I Fig. 2 

Fig. i. Section through rat liver. Typical variant of injury to hepatocytes 16 h after injection of 
CC14. a) Control: centrilobular necrosis of hepatocytes; b) experiment: necrosis of hepatocytes 
along course of portal tract. In both cases, staining with hematoxyiin-eosin, 400 • 

Fig. 2. Section through rat liver 48 h after injection of CCI 4. a) Control: intensive repair processes 
(160• b) experiment: persistence of injury to hepatocytes (400x). 

EXPERIMENTAL RESULTS 

Clear ly  defined changes ,  namely  des t ruct ion and lys i s  of  the l i ve r  cel ls ,  with acidophilic and balloon 
degenerat ion,  developed in the l i ve r  of  the control  r a t s  16 and 24 h a f t e r  injection of CC14 (Fig. la ) .  The s ize  
of  the les ion was usual ly  confined to the cen t ra l  zones of the hepatic lobnle (zone IT[ according to Rapoport) .  
During the same  per iods ,  degenera t ive  necrot ic  Changes in the hepatocytes  of s i m i l a r  c h a r a c t e r  we re  obse rved  
in the exper imenta l  an imals .  However ,  unlike in the control ,  they were  not confined to the eent r i lobnlar  reg ions  
but par t ly  affected the per ipor ta l  a r e a s  also (Rapopor t ' s  zone I) (Fig, lb) .  On the whole, a f t e r  blockade of the 
Kupffer  cel ls  a tendency toward genera l iza t ion  of damage  to the hepatocytes  was noted. 

Af t e r  48 h zones of nec ros i s  of hepatocytes  were  vi r tual ly  no longer  detectable  in the control ,  but loci  
of  infi l t rat ion consis t ing of mononue lea r  cel ls  with an admix ture  of polynuclear  cei ls  were  local ized in the 
cen te r  of the lobules (Fig. 2a). As a rule  fatty infi l t rat ion of the hepatocytes  was c l ea r ly  vis ible .  At the s ame  
t ime ,  l a rge  foci of nec ro s i s  of hepatocytes  continued to appear  in the exper imenta l  r a t s .  In some ca se s  necrot ic  
a r e a s  were  inf i l t ra ted with mononuc lea r  cel ls ,  in o thers  the loci  of nec ro s i s  were  unaccompanied by any r e -  
action of the m e s e n e h y m e  (Fig. 2b). 

Af te r  72 h the s t ruc tu re  of the l i ve r  in the control  s e r i e s  was fully r e s t o r e d ,  and only smal l  loci  of con-  
centra t ion of mononue lea r  ce i l s  along the course  of the v e s s e l s  r ema ined  as evidence of the prev ious  injury.  
Meanwhile zones of nec ros i s  and degenerat ion of hepatoeytes ,  inf i l t ra ted with m e s e n c h y m a l  ceUs,  continued 
to be d i scovered  in the exper imenta l  s e r i e s  (Fig. 3). 

The effects  of CC14 a re  thus significantly modif ied if it is injected 2 h a f t e r  loading of the hepatic r e t i e -  
uloendotheliaI sy s t em with an iner t  colloid. By the t ime  of poisoning, iron granules  were  found in 2 / 3  to 
4 / 5  of the total  population of hepatic m a c r o p h a g e s ,  but they were  not found in the endothelial  ce l l s  or ,  stil l  
l e s s ,  in the hepa tecytes .  Af ter  48 h and, in pa r t i cu la r ,  a f te r  72 h, numerous  concentra t ions  of cel ls  loaded 
with iron were  detected (Fig. 3), whereas  along the cour se  of the s inusoids were  located Kupffer cel ls  not con-  
taining iron granules .  Consequently,  blockade of the Kupffer ce l l s  pe r s i s t ed  only during the f i r s t  few hours  
a f t e r  the i r  loading with colloidal  pa r t i c l e s ,  and l a t e r ,  on the ave rage  a f t e r  2 days, depress ion  was r ep laced  by 
reac t iva t ion  of the hepatic m a c r o p h a g e  sys t em.  Other  inves t iga tors  r eached  the s ame  conclusion [8, 9]. This  
fact m u s t  be taken into account when r e su l t s  ref lec t ing different  fimctional shif ts  a f t e r  loading of the re t i cu lo -  
endothelial  sys t em with iner t  colloids a re  analyzed.  

During Kupffer  cel l  blockade in the p r e sen t  expe r imen t  the hepatotropic  poison induced m o r e  genera l ized  
injury to the hepatocytes  against  the background of slowing of r e p a i r  p r o c e s s e s  in the l ive r .  By cont ras t ,  during 
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Fig. 3. Section through rat liver, 72 h after 
injection of CC14, experiment: extensive zones 
of destruction and infiltration; concentration of 
cells loaded with iron particles can be seen 
(160• 

activation of the Kupffer ceils regeneration of the hepatocytes and restoration of the structure of the patho- 
logically changed liver were accelerated [2, 4]. These results are in agreement with data showing the active 
participation of macrophages in regenerative processes and, in particular, in the healing of skin wounds [5, 7]~ 

It can be concluded from our results that Kupffer cells play an important role in the pathogenesis of acute 
hepatitis. However, special investigations are needed to elucidate the mechanisms of the role of Kupffer cells 
in the development of liver diseases. The following suggestions appear most realistic at the present time. 
First, an activated liver macrophage may secrete a complex of factors potentiating regeneration of hepato- 
cytes into the surrounding medium. In this connection it is interesting to note that repair processes in the 
liver in our experiments were appreciably activated during its repopulation by recent forms of macrophages. 
Second, the level of endotoxinemia depends on the functional state of the Kupffer cells, and endotexins of the 
intestinal microflora potentiate the action of hepatotropic poisons [6]. 
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