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Hi s toau to rad iog raph ic  study of ce l l s  of the exocr ine  epi the l ium of the r a t  p a n c r e a s  us ing 
meth ionine-S  35 shewed that  syn thes i s  of sul fur-conta ining pro te ins  took place  more  in tens ive-  
ly in the  ce l l s  of the acini  su r rounding  the i s l e t s  of Langerhans .  

The study of the in tens i ty  of p ro te in  m e t a b o l i s m  in the ep i the l i a l  s t r u c t u r e s  of the panc reas  in no rma l  
an ima l s  is helpful  to the unders tanding  of changes a r i s i n g  in these  s t r u c t u r e s  under e x p e r i m e n t a l  condit ions.  

Using meth ion ine-S  a5 as  an indica tor  of p r o t e i n m e t a b o l i s m ,  i t  was shown [1] that  the in tens i  W of in- 
c o r p o r a t i o n  of the isotope into the exocr ine  pa r e nc hym a  of the p a n c r e a s  is  d i r e c t l y  dependent  on the content 
of zymogen in the panc reas .  Hansson [9] o b s e r v e d  a zonal d i s t r ibu t ion  of the isotope in the ac ina r  pa r en -  
chyma of the r a t  panc reas  dur ing the f i r s t  6 h a f t e r  in ject ion of methionine-S 35. The h ighes t  concen t ra t ion  
of the isotope was obse rved  in the ce l l s  of the exocr ine  epi the l ium around the i s l e t s  of Langerhans .  

However ,  th is  zonal d i s t r ibu t ion  of the isotope in the exocr ine  epi the l ium of the panc reas  has  not 
h i ther to  been de t e rmined  quant i ta t ively .  The p r e s e n t  inves t iga t ion  was c a r r i e d  out for  this purpose .  

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

The t e s t  m a t e r i a l  cons i s t ed  of p ieces  of the splenic  por t ion  of the p a n c r e a s  from four male  W i s t a r  
r a t s  weighing 140 g. The an ima l s  were  kept  on an o r d i n a r y  diet  but were  s t a r ve d  for 17-20 h before  s a c r i -  

f ice and r e c e i v e d  only wa te r .  The r a t s  were  decap i ta ted  at  
TABLE 1. Incorpora t ion  of Methionine-  
S a~ into Exoer ine  P a r e n e h y m a  of the Pan -  
c r e a s  of In tac t  Ra ts  (M * or) 

,Rat no. 

301 
310 
3ll 
319 

Mean 

Around is lets  
error of 

value : method 
(in %) 

8,2~l,7 2,3 
8,8~1,7 8,7 
7,9~2,3 5,1 
6,1-+1,2 3,1 

7,8 4,8 

Away from islets 
error of  

value method 
fin %) 

7,0-- + 1,9 3,3 
6,6~ 1,7 7,5 
5,0----- 1,4 3,4 
5,4--+0,9 2,2 

p<500,005 4,1 

Note. Absolute  va lues  obtained for  each 
an ima l  and the i r  s t andard  e r r o r s  a r e  
given in the column "value".  

1t  a .m. ,  2 h a f te r  r e ce iv ing  an i n t r a pe r i t one a l  in jec t ion  of 
meth ion ine-S  35 in a dose of 0.5 # C i / g  body weight.  The m a -  
t e r i a l w a s  fixed in C a r o n y ' s  mix ture  and FMA (formal in ,  
m e r c u r i c  ch lor ide ,  ace t i c  acid) [3]. Au to rad iography  was 
c a r r i e d  out by Zhinkin ' s  method [2]. T r a c k s  were  counted by 
means  of an ocu la r  g r id  with the following magnif ica t ion:  im-  
m e r s i o n  object ive  90• b inocu la r  a t t achment  2.5• ocu la r  10• 
The in tens i ty  of i nco rpora t ion  of the isotope was e x p r e s s e d  
as  the number  of g ra ins  of s i l v e r  to one square  of the gr id.  
The e r r o r  of the method was ca lcu la ted  f rom dupl icate  de-  
t e rmina t ions  accord ing  to the fo rmula :  

where  d is  the d i f ference  between the dupl ica tes  and n the 
number  of dupl ica tes  [6]. Not l e s s  than 10 acini  ad jacent  to 
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Fig. 1 Fig. 2 

Fig. 1. Total proteins in exocrine epithelium of the ra t  pancreas .  Mercur ic  chloride 
and bromphenol blue, objective 20• Homal 3x. 

Fig. 2. Absence of "zymogen zone" around islet  of Langerhans.  Stained with ch rome-  
hematoxylin and Gomori ' s  t r i chrome mixture,  objective 20x, Homal 5• 

the islets and not less than 10 acini some distance from them were studied in each animal. In all the counts, 
to reduce the systemat ic  e r r o r  and to keep it as constant as possible, Hel lman 's  proposit ions [10] were ob- 
served.  The sampling coefficient of cor re la t ion  was calculated by Snedocor 's  method [12]. The significance 
of the differences was verif ied by the t -c r i te r ion .  In addition, "total prote ins"  were demonst ra ted  his to-  
chemical ly  by staining with mercur i c  chloride and bromphenol blue and also by Daniell i 's  method [4]. 

EXPERIMENTAL RESULTS 

"Total proteins" in the acinar epithelium of the pancreas gave a similar picture when stained histo- 
chemically with mercuric chloride and bromphenol blue, and by Danielli's method: in the basal portions of 
the acinar cells the reaction for protein was stronger than in the apical portions. A particularly marked 
reaction for protein was given by the acinar cells surrounding the islets of Langerhans (Fig. I). 

The values obtained for the intensity of incorporation of methionine-S 35 into the acinar parenchyma of 
the pancreas are shown in Table I. The cells of the acini surrounding the islets incorporated the isotope 
significantly more strongly than cells of the acini away from the islets of Langerhans (P < 0.005). Positive 
correlation was found between the incorporation of methionine-S s5 into cells of the acini near the islets and 
into cells of the acini away from the islets, i.e., the more active incorporation of the isotope into the peri- 
insular zone correlated with more active incorporation of the isotope also into the zone distant from the 
islets (r = 0.992, P < 0.01). 

The resul ts  indicate that the intensity of synthesis of sulfur-containing proteins in the cells  of the 
acini surrounding the islets of Langerhans is significantly higher than in  the cells of acini at a distance 
from the islets.  

These features of the per i - insu la r  zones of the exocrine pancreas  in ra ts  accord  with the observed 
heterogenei ty  of the acinar  parenchyma of the pancreas  in intact animals [7, 9, 11] and in animals subjected 
to various experimental  procedures  [5, 7, 8]. 

The per i - insu la r  regions  of the exocrine par t  of the pancreas  cannot be d i smissed  simply as "zymo-  
gen zones" [7] and the intensity of incorporat ion of methionine-S 35 is unambiguously determined by the zy- 
mogen content in the cells  of the acini [1, 9], for concentrat ions of zymogen may be absent around the is-  
lets of Langerhans (Fig. 2). Meanwhile,histochemical ly detectable differences in the react ion of the exo- 
crine par t  of the pancreas  for total proteins were constant. 

This var ia t ion in the pattern of synthesis  of sulfur-containing proteins in the cells  of the exocrine 
epithelium of the pancreas  surrounding the islets can be explained, in the w r i t e r ' s  opinion, by the effect  of 
hormones  l iberated by the islets of Langerhans,  but not by insulin exclusively [7]. 

This pat tern of protein synthesis in the exocrine parenchyma of the pancreas  of intact animals  mus t  
be allowed for during the analysis  of p rocesses  taking place in the pancreas  under experimental  conditions, 
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