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The development  of pa thomorphologica l  and h is tochemica l  changes in the l iver ,  kidneys,  
hear t ,  and spleen in acute exper imenta l  b i l i a ry  s t a s i s  and cholecyst i t i s  in rabbi t s  is descr ibed.  
Acute b i l i a ry  s t a s i s  was found to cause  the development  of b i l i a ry  c i r r h o s i s  of the l i ve r  as 
e a r l y  as at the beginning of the 3rd week of the exper iment .  Degenerat ive  Changes developed 
in the kidneys and hear t ,  and hype rp l a s i a  in the spleen. In the an imals  with cholecyst i t i s ,  
changes p redominant ly  of cloudy swelling developed in the l iver ,  kidneys, and hear t ,  while 
p ro l i f e ra t ion  of lymphoid t i s sue  took place  in the spleen.  

Invest igat ions by other worke r s  [1-4, 7, 8], together  with histological  and h is tochemical  s tudies  of 
p i eces  of l i v e r  taken a f t e r  opera t ions  on 76 pat ients  with surg ica l  d i s ea se s  of the ex t rahepa t ic  b i l i a ry  t r ac t ,  
have shown [5, 6] that obstruct ion and inf lammat ion  of the bile ducts a re  f requent ly  accompanied  by  s e v e r e  
degenera t ive  changes in the l iver .  Subsequent p ro l i fe ra t ion  of the connective t i s sue  m a y  lead to the develop-  
ment  of c i r r h o s i s  [9]. Despite  the impor tance  of these pathological  changes,  the morphologica l  and h is to-  
chemica l  d i s tu rbances  in the l ive r  and other  organs  under these c i r cums tances  have so fa r  been inadequately 
studied. 

It was t he re fo re  decided to conduct an exper imenta l  invest igat ion to a sce r t a in  the dynamics  of the 
morpholog ica l  and s o m e  h is tochemica l  changes in the l iver ,  kidneys,  hear t ,  and spleen in obs t ruc t ive  jaun- 
dice and calculous cholecys t i t i s .  

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

Exper imen t s  we re  c a r r i e d  out on 42 chinchil la rabbi t s  divided into th ree  groups.  Obstruct ive  jaundice 
was produced in the an imals  (17) of group 1 by isolated l igat ion of the common bi le  duct with a s i lk  l igature .  
In the an imals  (15) of group 2 the development  of acute calculous cho lecys t i t i swas  induced. For  this purpose ,  
pu lver ized  concret ions  removed  f r o m  pat ients  with cholel i thias is  were  introduced into the gall b ladder .  The 
defect  in the  ga l l -b ladder  wall  was sutured with thin Kapron l iga tures  and per i ton ized  by  st icking the p e r i -  
toneum to it with BF-2  glue. All opera t ions  were  p e r f o r m e d  under e t h e r - o x y g e n  anes thes ia .  During the 
opera t ions  and in the pos topera t ive  pe r iod  no drugs  (including antibiotics) were  given. The animals  (ten 
rabbi ts)  of group 3 acted as the control .  Observat ions  were  made  on the rabbi t s  to a s s e s s  the clinical man i -  
fes ta t ions  of the d i sease  and to de te rmine  the blood bflirubin.  The an imals  were  sac r i f i ced  at var ious  t imes  
a f t e r  the beginning of the exper iment .  P i eces  of l iver ,  kidneys,  hear t ,  and spleen were  fixed in 10% neutra l  
fo rmal in  and Carnoy ' s  fluid. His tological  sect ions  were  stained with h e m a t o x y l i n - e o s i n  and by Van Gieson 's  
method,  for  fat  with Sudan III, for  glycogen by B e s t ' s  method,  for  DNA by the Feulgen react ion,  and for  RNA 
by  B r a c h e t ' s  method.  Succinate dehydrogenase  (SDH) was a lso  detected in f rozen sec t ions  by  Nacb la s ' s  
method with n i t ro -BT.  
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EXPERIMENTAL RESULTS 

Of the 17 animals of group 1 three died during the ist day. The rabbits which survived the ist day 
were  le thargic ,  the i r  appet i te  was poor,  and they developed d ia r rhea .  The blood b i l i rubin  concent ra t ion  
rose ,  and the urine b e c a m e  reddish  in color .  

Congestion of the cent ra l  veins and in t ra lobular  cap i l l a r i es ,  smal l  foci of nec ros i s ,  and degenera t ive  
changes were  obse rved  in the l i ve r  of the an imals  sac r i f i ced  af ter  b i l i a ry  s t a s i s  l a s t ing  3-5 days .  F r e -  
quently l a r g e r  foci  of n e c r o s i s  were  found, occupying s eve ra l  lobules and located chiefly along the cour se  
of the por ta l  t r ac t s .  The necrot ic  foci were  sur rounded by  pseudoeosinophils ,  mac rophages ,  and Kupffer  
ce l l s  with numerous  l a rge  and sma l l  f o rmaz in  granules  in their  cytoplasm.  The m a c r o p h a g e s  contained 
l a rge  quanti t ies  of glycogen, DNA, and RNA. The pe r ipor t a i  spaces  were  abundantly inf i l t ra ted by  round 
cel ls .  These  cel ls  pene t ra ted  inside the lobules along the course  of the s inusoidal  cap i l l a r i es .  The bi le  
cap i l l a r ies  were  di lated and congested with bi le.  Bile p igment  accumulated as t iny granules  at the apical  
poles  of the hepatocytes ,  and it was a lso  found in the necrot ic  loci. The f ibers  of the m y o c a r d i u m  were  i r -  
r e g u l a r l y  s ta ined and some  a r e a s  were  basophi l ic  with inc reased  SDH activity.  Congestion of the g l o m e r u l a r  
v e s s e l s  was marked  in the kidneys.  In the spleen hype rp l a s i a  of the lymphoid t i s sue  was observed.  

After the 5th day r egene ra t ive  p r o c e s s e s  began to p redomina te  in the l ive r  of these  an imals  and con-  
nect ive t i ssue p ro l i fe ra ted .  Meanwhile f r e sh  loci  of nec ros i s  surrounded by  a leukocyte b a r r i e r  appeared.  
In the hepatocytes  which r ema ined  intact  cloudy swell ing and fat ty degenera t ion  were  f requent ly  seen, the 
SDH act ivi ty  fell sharply ,  and the nucleic acid and glycogen content was reduced.  

The m o s t  m a r k e d  succinate  dehydrogenase  act ivi ty  was found in the hepa tocytes  of the p e r i p h e r a l  
zones  of the lobules .  Together  with numerous  t iny fo rmazan  granules ,  l a rge  granules ,  s o m e t i m e s  e x t r e m e l y  
swollen, were  found. Many pa renchymatous  cel ls  contained two nuclei,  and f requent ly  the nuclei we re  l a rge  
but  poor  in chromat in .  The s t r o m a  was inf i l t ra ted with lymphocyte - l ike  cel ls .  In the kidneys the epi thel ia l  
ce l ls  of the convoluted and collect ing tubules were  swollen and the cy toplasm was filled with tiny granules .  
The nuclei of many  epi thel ial  ce l ls  had b roken  up and d isappeared ,  and the s t r o m a  was inf i l t ra ted  with smal l  
cel ls .  Hyperp la s i a  of the lymphoid t i s sue  and re t icu lo-endothel ia l  ce l ls  was observed  in the spleen.  

Toward the end of the 2nd-3rd  week of b i l i a ry  s t a s i s  the pe r ipo r t a l  connect ive t i s sue  in the  l ive r  showed 
m a r k e d  p ro l i fe ra t ion  and sur rounded the hepat ic  t r a c t s  by wide, dense r ings .  The connect ive t i s sue  p ro l i f -  
e ra t ing  at the s i te  of the loci  of  nec ros i s  and along the cour se  of the sinusoidal  cap i l l a r i e s  pene t r a t ed  into 
the depth of the hepat ic  lobules to fo rm pseudolobules .  Often local ized a r e a s  of the hepat ic  t rabecu l i  showed 
loss  of t he i r  no rma l  complex s t r u c t u r e  and many  of the cells were  necrot ic .  The cy top lasm of m a n y  hepa -  
tocytes  contained l a r g e  oxyphilic granules .  The total  content  of glycogen, nucleic acid, and SDH was reduced .  
The n u m b e r  of Kupffer  cel ls  was inc reased .  Meanwhile many  b inuc lea r  ce l l s  with basophi l ic  cy top la sm and 
cha rac t e r i zed  by a high content of glycogen, RNA, and DNA, and a lso  by  high SDH activity,  were  observed.  
In the kidneys and m y o c a r d i u m  at this t ime  a va r i ed  degree  of g ranu la r  degenera t ion  was p re sen t ,  while in 
the spleen the re  was h y p e r p l a s i a  of the lymphoid t i s sue  and re t icu lo-endothe l ia l  ce l l s .  In all t hese  organs  
b i le  p igments  were  detected.  

Acute b i l i a ry  s t a s i s  in rabbi t s  thus led to focal nec ro s i s  in the l ive r ,  in the origin of which the cyto-  
lyt ic  action of the bi le  played a m a j o r  role,  and to the development  of b i l i a ry  c i r r h o s i s ,  which b e c a m e  p a r -  
t i cu la r ly  w e l l - m a r k e d  in the 3rd week of the exper iment .  The d i s tu rbance  of the no rma l  s t r u c t u r e  and func- 
t ion of the l i ve r  also affected other  organs :  degenera t ive  changes appeared  in the kidneys  and m y o c a r d i u m  
and h y p e r p l a s i a  in the spleen.  

F o r  the f i r s t  2-3 days af ter  the opera t ion  the an imals  of group 2 were  le thargic ,  the i r  appet i te  was 
poor ,  and the i r  blood b i l i rub in  concentra t ion was sl ightly ra i sed .  On the 5th day of the e x p e r i m e n t  the 
changes observed  in the l i ve r  included congest ion and focal  g ranu la r  degenera t ion  of the hepatocytes ,  widen-  
ing of the D e s s e ' s  spaces ,  h y p e r p l a s i a  of the Kupffer  cel ls ,  and inf i l t ra t ion of the pe r ipo r t a l  spaces  by round 
cel ls .  

On the 10th day  of the exper iment  the congest ion of the l ive r  had d i sappeared ,  local ized a r ea s  of the 
t r abecu l i  showed loss  of the no rm a l  s t ruc tu re ,  and degenera t ive  changes and d is in tegra t ion  of the p a r e n c h y -  
matous  ce l l s  appeared .  At the s a m e  t ime  l a rge  and b inuc lea r  hepa tocytes  could be  seen.  The SDH act ivi ty  
in the hepatocytes  was reduced,  and glycogen was found main ly  in the ce l l s  of the p e r i p h e r a l  p a r t  of the 
lobules.  
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On the 15th day of the exper iment  the signs of loss of the normal  s t ruc tu re  of the l iver  t rabeculae ,  
the cloudy swelling and fat ty degenerat ion of the hepatocytes ,  were more  s eve re  and small  fcci  of nec ros i s  
appeared.  

After 1 month the in te r io r  of the gall b ladder  was occupied by  a large,  dense calculus.  In some places  
in the l ive r  cloudy swelling of the parenchymatons  cel ls ,  round-cel l  infi l trat ion of the per ipor ta l  spaces,  and 
c i r rhos i s  of the walls of the bile ducts were  observed.  The content of glycogen, DNA, and RNA and the SDH 
activity were reduced in the degenerat ing cel ls .  

Throughout  the exper iment  mainly  evidence of granular  degenerat ion was observed in the myocard ium 
and kidneys and p ro l i fe ra t ion  of lymphoid t i ssue  in the spleen of the rabbits  with calculous choleeyst i t is .  

In exper imental  calculous cholecyst i t is  in rabbits  changes thus took place in the l iver ,  hear t ,  and kid- 
neys  which are  cha rac t e r i zed  chiefly by evidence of granular  degeneration~ 

The model of acute exper imenta l  b i l i a ry  s tasis  and calculous cholecyst i t is  can be used to study the 
pathological changes in these d iseases  in the l iver  and other  organs over  a per iod of t ime, and the resul ts  
of the investigations d e s c r i e d  above show that patients with calculous cholecyst i t is  and b i l i a ry  s tas is  should 
r ece ive  operat ive t r ea tmen t  as ea r ly  as possible.  
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