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A cons iderab le  i nc rea se  in the incidence of acute pancrea t i t i s  (A P) has been r eco rded  eve rywhe re  in 
r e cen t  yea r s ,  and the mor t a l i t y  in this d i sease  still  r e m a i n s  high [4, 5]. Methods of conse rva t ive  and o p e r a -  
t ive t r e a t m e n t  of  AP have not been finally set t led.  In the pathogenesis  of AP a basic  ro le  is p layed by ac t i -  
vation of pancrea t i c  enzymes ,  followed by injury to the organ by act ivated p ro te inases  [1, 2]. 

The  ma in  s t ruc tu ra l  fea ture  dist inguishing the exocr ine  cell  of  the panc reas  is the w e l l - m a r k e d  develop-  
men t  of its endoplasmic  re t i cu lum and the high density of its r i bosome  populations [10], e ssen t ia l  for  enzyme 
product ion and sec re t ion .  This  is r e spons ib l e  for  the  high r a t e  of  pro te in  synthes is  in the ac inar  cel ls  of the 
panc reas ,  d i rec t ly  propor t iona l  to the r a t e  of  RNA synthes is  [13]. 

It was accordingly  decided to study the effect  of  5 - f luorourac i l  (5-FU) on the act ivi ty  of some pancrea t i c  
enzymes  in r a t s  with AP .  The m o l e c u l a r  m e c h a n i s m  of the act ion of 5-FU is based on the fact  that ,  f i r s t ,  it 
inhibits DNA synthes is  by depress ing  act ivi ty  of  thymidyla te  synthetase ,  an enzyme which me thy la t e s  deoxy-  
ur idyl ic  acid into deoxythymidylie  acid,  and second, that  it blocks prote in  synthes is  by incorpora t ing  a m e t a b o -  
lit~ of  u rac i l  ins tead of normal  urac i l  into the newly synthes ized RNA. 

It  has been shown [9] that  t r e a t m e n t  of  an imals  with acute exper imenta l  pancrea t i t i s  by 5-FU inhibits 
enzyme sec re t ion  by the pancrea t i c  a c i na r  ce l l s  and that in sma l l  doses  5-FU preven t s  digest ion of pancrea t i c  
t i s sue  by ac t iva ted  pancrea t i c  p ro t e inases .  The authors  ci ted [9] t e s t ed  the effect  of 5-FU on the course  of 
AP only as re f l ec ted  in the change in the s e r u m  a - a m y l a s e  level  and they did not m e a s u r e  the act ivi ty  of 
o ther  s e c r e t o r y ,  as well as nonsec re to ry ,  in t r ace l lu la r  pancrea t ic  enzymes .  

To obtain a deeper  insight into the m e c h a n i s m  of action of 5-FU on the cour se  of AP, i ts  effect  on the 
act ivi ty of s eve ra l  s e r u m  and pancrea t ic  enzymes  was studied, including an enzyme specif ic  fo r  the panc reas ,  
namely  t r ansa rn inase  (TA). 
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TABLE I. Effect of 5-FU on Activity of Pancreatic and Serum Enzymes of Rats with AP (M • 

m) 
Experimental Serum Serum Trypsin 
conditions TA in tissue Serum TA a-amylase trypsin inhibitor 

Control 
Pancreatitis 
Pancreatitis + 5-F U 

1,904-0,02 
1,07+_0,06 

0,440• 

0 
0,066• 
0,0144-0,008 

2165-4-132 
68194-468 
39734-t-370 

2,49+_0,22 
9,18__+0,61 
4,16-1--0,38 

409,8+__31,9 
370,9• 
520,2___59,7 

Legendz A s t e r i s k  indicates ca se s  in which AP was induced by the f i r s t  method (see E x p e r i -  
menta l  Method).  Se rmn  TA act ivi ty  was e x p r e s s e d  in m i c r o m o l e s  argfnine p e r  hour of incu-  
bation at 37~ per  mi l l i l i t e r  of s e r u m .  
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Fig.  1. Ef fec t  of  5-FU on act ivi ty of pancrea t i c  and s e rum enzymes  of r a t s  with 
AP.  A) TA in t i ssue ;  B) s e r u m  TA; C) s e r u m  s - a m y l a s e ;  D) s e rmn  t ryps in .  
1) Without 5-EU; 2) with 5-FU.  Each  point on graph  co r r e sponds  to d e t e r m i n a -  
t ion of enzyme act ivi ty in s i x t o  10 an imals .  Absc i ssa :  t ime  (in h), ordinate:  
act ivi ty  of enzymes  (in units).  

Fig .  2. Effec t  of  ac t inomycin  D, an inhibi tor  of RNA synthes is ,  and of cyc lo-  
heximide,  an inhibi tor  of prote in  synthes is ,  on pancrea t ic  TA act ivi ty .  A) N o r -  
real;  B) normal  + 5-FU (4.5 r a g / 1 0 0  g); C) normal  +ac t inomycin  D (100 ~ g / 1 0 0  
g); D) no rma l  +ac t inomycin  D + 5 - F U ;  E) normal  +cycloheximide  (75 ~ g / 1 0 0  g); 
F) normal  +cycloheximide  + 5-FU.  Number  of de terminat ions  in pa ren theses .  

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

E x p e r i m e n t s  were  c a r r i e d  out on 120 r a t s  of both sexes  weighing f rom 180 to 250 g. AP was produced 
in two ways:  1) Under pentobarbi ta l  anes thes ia  the common bile duct was c o m p r e s s e d  immedia te ly  above the 
point where  it  empt ies  into the duodenum (pilocarpine in a dose of 0.01 g /kg  body weight was injected i n t r a -  
m u s c u l a r l y  at  the s ame  t ime);  2) i ml  of a 0.2% solution of human bile was injected into the common bile duct, 
which was then l igated in its distal  par t  [6]. 5-FU was injected in t raper i t enea l ly  immedia te ly  af ter  l igat ion 
of the common bile duct in a dose of 4.5 r ag / 100  g body weight. The r a t s  were  decapi tated 3, 6, 12, 24, and 
48 h a f t e r  the opera t ion and the i r  s e r u m  a - a m y l a s e  [7], t r yps in  and t ryps in  inhibitor [8], and TA [3] activity 
was de termined.  

~ - A m y l a s e  act ivi ty was e x p r e s s e d  in m i l l i g r a m s  of glucose fo rmed  pe r  hour of incubation at 37~ per  
m i l l i l i t e r  blood s e rum ,  Se rum t ryps i n  act ivi ty  was e x p r e s s e d  in m i c r o m o l e s  p-ni t roani l ine  fo rmed  as a r e su l t  
of hydrolysis of the substrate (BAPNA) by trypsin, per milliliter blood serum during incubation for I min at 
37~ Trypsin inhibitor activity was expressed in milliunits of trypsin inhibited per milliliter blood serum 
during incubation for 1 rain at 37~ 

TA activity in the pancreatic tissue was determined as in [12]. The reaction product, arginine, was 
measured by the Sakaguchi reaction in the modification in [9]. TA activity was expressed in micromoles 
arginine formed from canavanine and ornithine during incubation for 1 h at 37~C per gram wet weight of pan- 
creatic tissue. 
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E X P E R I M E N T A L  R E S U L T S  

The level  of TA act ivi ty  in the panc rea s  was reduced  6 h a f t e r  induction of AP and reached  a m in imu m 
af te r  12 h (Fig. 1A). The degree  of the dec rea se  in TA act ivi ty in the panc reas  of r a t s  t r ea ted  with 5-FU was 
much g r e a t e r ,  Af t e r  12 h the TA act ivi ty  in the p a n c r e a s  of r a t s  with AP, t r ea t ed  with 5-FU, was only 21% 
of the level  of its act ivi ty in the panc reas  of  an imals  not t r ea t ed  with 5-FU. Cor responding  to this fall in TA 
act ivi ty in the panc reas  of  the ra t s ,  TA appeared  in the blood s e rum of an imals  t r ea t ed  with 5-FU only a f te r  
12 h, and la te r ,  a f t e r  24-48 h, the curve  of TA act ivi ty  followed a much lower  cour se  than that  of s e rum TA 
act ivi ty  of r a t s  with AP not t r ea t ed  with 5-FU (Fig. 1B). The p r e s e n c e  of m ic rodes t ruc t i on  in the pan c rea s  
was conf i rmed  his tological ly .  

Under the influence of 5 -FU a sha rp  drop was obse rved  in the level  of s e rum a - a m y l a s e  act ivi ty and, 
what is pa r t i cu la r ly  important ,  in s e r u m  t ryps in  act ivi ty  (Fig. 1, C and D). 5-FU caused a dec rea se  in the 
act ivi ty  of these  enzymes  in the blood s e rum as  ea r ly  as 3 h a f t e r  the beginning of AP, to r each  a m in imu m 
a f t e r  24 h. The r e s u l t s  of invest igat ion of the effect  of 5-FU on the act ivi ty of these  enzymes  in the p a n c r e a s  
of r a t s  with AP 12 h a f t e r  the beginning of the d i sease  a r e  given in Table  1. F o r  instance,  s e r u m  s - a m y l a s e  
and t ryps in  ro se  in AP to 6819 • 468 and 9.18 ~ 0.61 units r e spec t ive ly  compa red  with 2165.4 • 132 and 2.49 • 
0.22 units in the control .  Af te r  t r e a t m e n t  of the r a t s  with AP with 5-FU, the s e r u m  a - a m y l a s e  act ivi ty  was 
3937 • 370 units ,  and the s e r u m  t ryps i n  act ivi ty 4.16 • 0.38 units .  

To p rove  that  5-FU h ~ i b i t s  the synthesis  of pancrea t i c  enzymes ,  a compara t ive  study was made  of the 
effect  o f  5-FU and a known inhibi tor  o f  DNA-dependent  RNA synthes is ,  namely  act inomycin D, and also of an 
inhibi tor  of  prote in  syn thes i s ,  cycloheximide ,  on pancrea t i c  TA act ivi ty.  The r e su l t s  of this invest igat ion a r e  
given in Fig. 2. 

It can thus be concluded that 5-FU, injected into rats with AP, inhibits DNA and RNA synthesis and thus 
probably blocks the synthesis and, consequently, the liberation into the blood stream of several specific pan- 
creatic secretory and nonsecretory intraeellular enzymes. 
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