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The t rea tment  of acute pancreat i t is  still  r emains  an important  problem in abdominal surgery .  Even the 
use of proteinase inhibitors has not proved sufficiently effective. The morta l i ty  in destruct ive forms of pan- 
creat i t i s  reaches  51% [1, 2]. 

In the t rea tment  of acute pancreat i t is  some workers  have suggested the use of 5-f luorouraci l ,  an inhibi- 
t o r  of RNA synthesis  and which, in the opinion of Mart in et al. [7], depresses  protein synthesis by the exocrine 
cells  of the pancreas .  Fukatani et al. and Tanimura  et al. [8] showed that a deficiency of the principal fatty 
acids reduces  the stability of cell  membranes  of pancreat ic  exocrine cells and used lipid emulsions with suc- 
cess  in the t rea tment  of acute pancreat i t is .  

The object of the present  investigation was a morphological  study of the dynamics of acute experimental  
pancreat i t is  during combined t rea tment  with 5-f luorouraci l  and intralipid. 

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

Exper iments  were ca r r i ed  out on 44 male ra t s  weighing 180-230 g. Al together  four se r ies  of exper i -  
ments were  ca r r i ed  out (8-10 ra t s  in each ser ies) .  Pancreat i t i s  was produced in all se r i e s  by A r a i ' s  method 
[3]. Series  I was the control .  In se r ies  II at the end of the operat ion 5-f luorouraci l  was injected in t raper i -  
toneally in a dose of 4.5 mg/100 g body weight. In se r ies  III intralipid was injected, and in se r ies  IV a combi-  
nation of 5- f luorourac i l  and intralipid. 

The animals were killed 3, 6, 12, and 24 h af ter  the operation. Pancreat ic  t issue was fixed in 10% neu- 
t r a l  formal in  and embedded in celloidin. Sections were stained with hematoxylin and eosin. 

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

In se r ies  I (control) 3-6 h after  the operat ion marked congestion of the blood vesse ls  and capil lar ies  of 
the pancreas ,  edema, focal hemorrhages ,  and infiltration of the interlobular  and interacinar  spaces with leuko- 
cytes ,  dilatation of the lumen of the efferent ducts,  and many glands filled with secre t ion  were observed.  
Destruct ion and necros is  of exocrine cells  were  seen in some lobules of the gland. Af ter  12 h edema and leuko- 
cytic infiltration of the interst i t ial  t i s sue  of the gland were  increased and necrotic glands in the acinar t i ssue  
were  more  numerous.  Foci  of necros is  and suppuration were found in the surrounding adipose t issue.  After  
24 h signs of s tasis  and mic ro th rombos i s  were seen in the vesse ls .  Diffuse inf lammatory edema and leuko- 
eytic infiltration of the interlobular and in terac inar  spaces,  multiple foci of degenerat ion and necrosis  of the 
tubular  glands were observed.  The remaining glands were sharply dilated and the cytoplasm of their  cells 
contained much eosinophilic secret ion.  Signs of suppurative infiltration were observed in the surrounding 
cel lular  t i ssue (Fig. 1). 

In the experiments  of se r i e s  II 3-6 h af ter  the operat ion and injection of 5-f luorouraci l  moderate  edema 
of the inter lobutar  t i s sues  and congestion of the blood vesse ls  of the gland were  observed.  The efferent ducts 
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Fig.  1. Expe r imen t s  of s e r i e s  I (control),  6 h a f te r  ope r -  
ation: edema and leukocytic inf i l t ra t ion of in te r lobular  t i s -  
sues;  degenera t ion  and nec ros i s  of g landular  cel ls  of pa r t s  
of pancrea t ic  acini .  Here  and in F igs .  2 and 3: hematoxyl in-  
eosin,  260•  

Fig .  2. Changes in panc reas  a f t e r  s epa ra t e  injection of 5 - f luorourac i l  (a) and of 
intral ipid (b). a) Expe r imen t s  of s e r i e s  II, 6 h a f t e r  opera t ion  and injection of 5- 
f luorouraci l :  mode ra t e  degree  of p e r i v a s c u l a r  edema;  glandular  s t r u c t u r e s  wel l  
p rese rved ;  des t ruc t ion  vis ible  only in single acini (arrow).  b) Exper imen t s  of 
s e r i e s  HI, 6 h a f t e r  opera t ion  and injection of intralipid: var ia t ion  in d i a m e t e r  of 
acini as a r e su l t  of di latat ion of some of them; degenera t ive  changes and necros i s  
of glandular  ce l l s  in individual groups of acini.  

contained litt le secre t ion .  Many c e l l s -  po lymorphs ,  m a c r o p h a g e s ,  mononuc lear  c e l l s -  could be seen  in the 
exudate fi l l ing the in te r lobula r  spaces .  Af t e r  12-24 h, s igns of mode ra t e  va scu l a r  and cap i l l a ry  congest ion 
were  s t i l I  p resen t  in the gland, but the intensi ty of the in te r s t i t i a l  i n f l ammatory  edema  was reduced.  The 
archi tec tonics  of the acini was normal;  the cy top lasm of the exocr ine  cel ls  was weakly eosinophil ic  and it con- 
tained dis t inct ly  fewer  zymogen granules .  No foci of des t ruc t ion  were  presen t  in the gland t i s sue .  Many round 
cel ls  could be seen  in the in te r lobular  spaces  (Fig. 2a). 
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Fig.  3. Expe r imen t  of s e r i e s  IV, 6 h a f te r  
opera t ion and inject ion of 5 - f luorourac i l  and 
intralipid:  absence  of edema,  leukocytic in- 
f i l t ra t ion  of in te r lobular  and in te rac ina r  t i s -  
sues;  absence  of degenera t ive  and necrobiot ic  
changes in exocr ine  cel ls  of pancreas .  

In the expe r imen t s  of s e r i e s  III, 3-6 h af ter  the opera t ion  and injection of intral ipid,  modera t e  va scu l a r  
congest ion and in f l ammato ry  edema with a focal ,  and predominant ly  pe r ivaseu la r ,  accumulat ion of polymorphs 
and lymphocytes ,  was obse rved  in the in te r lobular  t i s sues .  The cy top lasm of mos t  exocr ine  cel ls  was eosino-  
philic and contained l a rge  quanti t ies  of zymogen.  Individual cel ls  were  deeply eosinophil ic  and the i r  nuclei 
were  pycnomorphic ,  Af te r  12-24 h, modera t e ly  s e v e r e  in te rs t i t i a l  edema and focal  infi l t rat ion of the in ter lobu-  
l a r  spaces  with polymorphs  and lymphocytes  we re  obse rved .  C i rcu la to ry  d i s tu rbances  and infi l t rat ion of the 
adipose t i s sue  surrounding the gland with polymorphs  were  m o r e  marked .  The tubular  glands were  somewhat  
di lated,  main ly  at the pe r iphery  of the lobules.  The cy top lasm of the exocr ine  cel ls  was s t rongly eosinophilic 
and contained a la rge  quantity of zymogen,  vacuolated in p laces .  Only a few cel ls  were  in a s tate  of neerobios is ,  
with pycnotic nuclei (Fig. 2b). 

In the expe r imen t s  of s e r i e s  IV 3-6 h a f t e r  the opera t ion and injection of 5 - f luorourae i l  toge ther  with 
in t ra l ip id ,  mode ra t e  in te rs t i t i a l  i n f l ammato ry  edema  was observed ,  wi th  weak focal  inf i l t rat ion of in te r lobular  
and p e r i v a s c u l a r  t i s sue ,  predominant ly  by lymphocytes .  The acini were  uniform in d i a m e t e r  and the cy toplasm 
of the exoer ine  cel ls  was  weakly eosinophil ic ,  evidence of a cons iderable  reduct ion in t he i r  zymogen content. 
Af t e r  12-24 h, in te rs t i t i a l  i n f l ammatory  edema  was absent .  Modera te  congest ion of the veins in the adipose 
t i s sue  surrounding the gland was s t i l l  p resen t .  The acini of the gland were  c losely  packed toge ther .  They were  
main ly  equal in d i a m e t e r .  The cy top lasm of the exocr ine  cel ls  was weakly eosinophil ic and the number  of 
zymogen granules  in them was sharp ly  reduced.  The ef ferent  ducts  were  col lapsed and contained no secre t ion .  
No foei  of necros i s  were  presen t  in the t i s sue  of the gland (Fig. 3). 

The r e su l t s  of th is  invest igat ion show that  combined admin i s t r a t ion  of 5 - f luorourac i l  and intral ipid in the 
expe r imen ta l  model  used prevented  the development  of acute pyonecrot ie  pancrea t i t i s .  The compound 5- f luoro-  
uraci l ,  a powerful  inhibitor of RNA and DNA synthes is  which, at the same  t ime,  blocks the l ibera t ion of s e c r e -  
tion, inhibited auto lys is  of the gland. Intral ipid,  which i tself  has no such action, acted l a rge ly  as a s t ab i l i ze r  
of the lipid component  of the cel l  m e m b r a n e s  of the exocr ine  cel ls ,  so prevent ing enzyme diffusion and cell  
des t ruc t ion .  With the i r  c o m p l e m e n t a r y  action, 5 - f luorourac i l  and intral ipid toge ther  give a w e l l - m a r k e d  t h e r a -  
peutic effect .  
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