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Var ious  fo rms  of diffuse per i toni t is  in dogs are  accompanied by the development of a 
secondary  i n f l ammato ry -des t ruc t i ve  p roce s s  in the pa renchyma  of the panc reas  with the 
typica l  v a s c u l a r  and enzyme d is turbances ,  and inf lammatory ,  necrobiot ic ,  and local de-  
s t ruc t ive  changes of acute pancrea t i t i s .  These  changes in the panc reas  a re  evidently an 
impor tant  fac tor  in the mor ta l i ty  f rom per i toni t i s .  
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Clinical  and l abora to ry  invest igat ions have shown considerable  d is turbances  of the ex te rna l  and in- 
t e rna l  sec re t ion  of the panc reas  in per i toni t i s .  However,  the morphologica l  changes in the pancreas  in this 
condition have rece ived  little attention in the l i t e ra tu re .  Only a few papers  have dealt  with the s u b m i c r o -  
scopic changes in the panc reas  in genera l  [6-8]. 

The object of this invest igat ion was to make a detailed morphologica l  study of the pancrea t ic  t i s sue  
in per i toni t i s ,  for  les ions of this organ play an important  role in the de terminat ion  of the mor ta l i ty  f rom 
per i toni t i s .  

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

Twenty mongre l  dogs weighing 10-15 kg were  used. Peri toni t is  was induced by the in t raper i tonea l  
injection of a fecal  suspension or  a culture of the intest inal  f lora.  In 12 dogs a high obstruct ion of the smal l  
intestine was produced by ligation. The animals  were  killed 3-16 days a f t e r  the development  of per i toni t i s .  
Ten dogs acted as the control* Pieces  of var ious  pa r t s  of the pancreas  were fixed and then stained with 
hematoxyl in-eos in ,  p icrofuchsin ,  fuchselin,  tIeidenhain'  s azan, and tes ted  by the  PAS react ion,  by the  method of 
Brache t  and Feulgen, fo r  acid and alkaline phospha tases .  Serotonin was invest igated by Falck '  s method, and 
m a t e r i a l  for  e l e c t r o n - m i c r o s c o p i c  invest igat ion (with the KEM-7A instrument)  was p r epa red  by the usual  
method.  

EXPERIMENTAL RESULTS 

In all  cases  the pancreas  of the animals  with per i toni t is  showed marked  vasodi la ta t ion and evidence 
of s t a s i s .  The lumen of the in ter lobular  veins,  the cap i l l a r ies  of the acini, and the sinusoids of the is le ts  
of the panc reas  were  g r o s s l y  dilated and congested with blood. The e las t ic  m e m b r a n e s  of the a r t e r i e s  were  
smoothed and the endothelium flattened. The v e s s e l  walls gave an intense PAS react ion and the endothelium 
showed alkaline phosphatase act ivi ty.  The Changes descr ibed  were accompanied by the development of p l a s -  
m o r r h a g i a  and local  diapedetic h e m o r r h a g e s .  In s e r o - h e m o r r h a g i c  per i toni t is  extensive focal h e m o r r h a g e s  

* The expe r imen t s  were c a r r i e d  out jointly with B. V. Antipov. 
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Fig. 1. Pancreas  of dogs with experimental  peritonitis:  ~) in- 
c rease  in concentrat ion and intensity of f luorescence of serotonin 
in parenehyma of pancreas  (FalckYs luminescence-f luorescence  
method 250 x); b) increased acid phosphatase activity in ac inar  
cells (Gomori 's  method 250 x); c) numerous specific s ec re to ry  
granules in cytoplasm of ac inar  cells (12, 000 • d) marked lyso-  
somal  activity against the background of in t racel lular  r eo rgan iza -  
tion (12, 000 • SG - s ec re to ry  granules;  L - tysosomes .  

were found, somet imes  mainly in the subcapsular  zone of the gland. Meanwhile, marked interst i t ial  edema 
of the organ was observed.  The interlobular,  intralobular,  periductal,  and per ivaseular  connective tissue 
was swollen, its fibers were loosely a r ranged  and gave a s t rongly positive PAS reaction, res is tant  to the 
action of amylase but maintaining or thochromas ia  on staining with toluidine blue. In many cases  massive 
suppurative infiltration of the interst i t ial  t issue was observed,  especial ly in the superficial  a reas  of the 
gland. Clusters  of cocci and bacilli of the microbial  flora were found in the zones of diffuse leukocytic 
infiltrations of the parenohyma of the organ and the surrounding cel lular  t issue.  In individual cases  the 
leukocytic infiltration extended to the insular  sys tem of the organ. The lumen of the te rminal  and intra-  
!obular ducts of the glands was considerably dilated and packed with PAS-positive and pyroninophilic ma-  
ter ia l .  The interlobular  efferent ducts had thei r  usual appearance,  but in some parts  they showed dilatation 
or  dystonia with invagination of the walls. In some ducts the epithelium was severe ly  swollen, with evidence 
of vacuolation and focal desquamation. The efferent ducts were packed with homogeneous masses  mixed 
with leukocyles. Marked signs of focal disintegration of the acini, with loss of their  complex s t ructure ,  and 
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degenera t ive  and necrobiot ic  changes in the i r  cel ls .  These zones contained many cel ls  with evidence of 
hya l ine-drople t  and vacuo la r  degenerat ion and with increased  hydrophi l ic i ty  of the cytoplasm.  In cer ta in  
cases  the development  of fine focal nec ros i s  was obse rved  in the acini, e spec ia l ly  in the subcapsu la r  zones 
of the gland, with the appearance  of ka ryo r rhex i s ,  marked  vacuolation of the cytoplasm,  and cytolys is .  In-  
f i l t ra t ion with tiny drople ts  of fat and the accumulat ion of PAS-posi t ive ma te r i a l ,  accompanied by a ma rk ed  
dec rease  in the pyroninophil ia  of the cel ls ,  were observed  in the foci of necrobios i s  and degenerat ion.  

The content and localizat ion of r ibonucleoproteins  in the cel ls  were modified considerably .  He te ro -  
geneity in the distr ibution of the pyroninophilic ma t e r i a l  was obse rved  in the cy toplasm of many of the ce l l s .  
In some cel ls ,  while the RNA re ta ined its g ranu la r  appearance ,  it was local ized in a nar row r i m  around 
the nucleus or  nea r  the basemen t  m e m b r a n e ,  whereas  in o thers  it appeared  as a eompac thomogeneous  m a s s .  
In e v e r y  case of diffuse per i toni t i s  a m a r k e d  decrease  in the cystine content and a sharp  inc rease  in the 
concentrat ion and intensity of luminescence of serotonin were observed  in the cy toplasm of the exocr ine  
cel ls  (Fi% la) .  A m arked  increase  in the act ivi ty of acid and alkaline phosphatases  also was observed  in 
these cel ls  (Fig.  lb) .  

On e l e c t r o n - m i c r o s c o p i c  invest igat ion the  smooth e rgas top la smic  re t iculum in most  of the cel ls  had 
s t rongly  dilated and empt ied  c i s te rns ,  indicating dis turbance of t he i r  dra inage  function. This  was conf i rmed 
also by a la rge  increase  in the number  of specif ic  s e c r e t o r y  granules  in the cytoplasm of the cel ls  (Fig. lc ) .  
In many cells l y sosomes  were  numerous  against  the background of a marked  in t race l lu la r  reorganiza t ion  
(Fig.  ld).  

Different  fo rms  of diffuse per i toni t is  are  thus accompanied by the development  of a secondary  inf lam-  
ma to ry -degene ra t i ve  p roce s s  in the pa renchyma  of the pancreas ,  with d is turbances  of va scu l a r  tone and 
enzyme activi ty and in f lammatory ,  necrobiot ic ,  and local changes in the organ typical  of acute pancrea t i t i s .  
S t ructura l  and functional changes of  this type in the panc reas  are  evidently an important  fac tor  in the m o r -  
ta l i ty  f rom peri toni t is  [1]. The toxic action of breakdown products  of the gland t issue on the myocard ium 
and parenchymatous  organ must  be taken into considerat ion f rom this standpoint [2-5]. 
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