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The reac t ion  of the endocrine pa r t  of the panc reas  to pa rab ios i s  and i ts  r egenera t ion  a f t e r  
r e sec t ion  of the gland during pa rab ios i s  were  investigated.  Nonsyngeneic pa rab ios i s  was 
found to have a m a r k e d  effect on this pa r t  of the gland, mani fes ted  by a cons iderable  in- 
c r e a s e  in mitot ic  act ivi ty and in the quantity of i s le t  t i ssue of the gland compared  with 
ac ina r  t i ssue .  Syngeneic pa rab ios i s  had a l ess  marked  action on the endocrine pa r t  of the 
gland. After  a ce r t a in  t ime evidence of destruct ion began to appear  in this pa r t  of the 
gland also,  but it was weaker  than in the exocrine par t .  

Prev ious  pape r s  contained data on r e p a r a t i v e  p r o c e s s e s  in the exocrine pa r t  of the panc reas  during 
pa rab ios i s .  Regenera t ion  was shown to exhibit cer ta in  special  fea tures  which depended on the conditions 
of pa rab ios i s .  

The p re sen t  pape r  gives the resu l t s  of a study of regenera t ion  of the endocrine pa r t  of the panc reas  
a f t e r  resec t ion  during pa rab ios i s .  

If  it is r e m e m b e r e d  that during nonsyngenei~c:parabiosis an immunologic reac t ion  develops in the 
p a r t n e r s ,  the study of the s tate  of the endocrine p a r t  mus t  be pa r t i cu la r ly  in te res t ing  because  m o s t  endo- 
cr ine  glands a r e  known to par t ic ipa te  in the immunologic react ion  [3, 5]. However,  no data on the s tate  of 
the endocrine p a r t  of the panc reas  during immunogenes is  could be found in the l i t e r a tu re .  No r e fe rence  
to the study of  regenera t ion  of the i s le ts  of Langerhans  during pa rab ios i s  l ikewise could be found in the 
l i t e r a tu re .  

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

Three  s e r i e s  of exper imen t s  involving ce lomic  pa rab ios i s  were  ca r r i ed  out on ma le  mice .  At the 
t ime of union, the splenic pa r t  of the panc reas  (about 40% of the total  t issue)  was r e sec t ed  f r o m  one pa r tne r .  
At each t ime  of observat ion  five to eight pa i r s  of mice  were  used inthe exper imenta l  and control  s e r i e s .  
Ser ies  A was concerned with pa rab ios i s  of syngeneic CBA mice  and resec t ion  of the gland in one pa r tne r .  
Ser ies  B was concerned with pa rab ios i s  in CBA mice  with (CBA x C57B1/6y)Fj hybrids  and resec t ion  of the 
gland in the CBA pa r tne r .  Ser ies  C was concerned with the same type of pa rab ios i s  but resec t ion  of the 
gland f rom the hybrid pa r t ne r .  The following controls  were  se t  up: 1) single mice  with resec t ion  of the 
gland; 2) parabio t ic  p a r t n e r s  without resec t ion  of the gland; 3) single mice  of the s ame  age without r esec t ion  
of the gland. Sections 7 # in thickness  were  stained with hema toxy l in - eos in ,  with a ldehyde - fu shc in  and 
eounters ta ined  by Halmi ' s  method, and impregnated  with s i l ve r  by Gomor i ' s  method.  Brache t ' s  and Feul-  
gen ' s  reac t ions  were  ca r r i ed  out. The degree  of regenera t ion  of the is le ts  was de te rmined  f r o m  thei r  
morphology,  the i r  s ize,  and the ra t io  between their  a r e a  and that of the exocrine pa r t  of the gland (the 
Richardson-Young index), mi tot ic  activity,  and the dimensions of the cel ls  and nuclei.  
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Fig. i. Ratio between endocrine and exocrine parts of the pan- 
creas in parabiotic mice after its resection: A) syngeneic para- 
biosis; B) nonsyngeneic parabiosis, resection of gland in CBA 
partner; C) nonsyngeneic parabiosis, resection of the gland in F I 
hybrid partner. 1) Resected gland of partner; I a) intact gland of 
partner after resection; 2) resected gland of single mouse; 3) in- 
tact gland of single mouse; 4) intact gland of CBA partner; 4 a) in- 
tact gland of F i hybrid partner. Abscissa, days after operation; 
ordinate, ratio between endocine and exocrine parts of gland. 
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Fig. 2. Area of is lets  of Langerhans of pancreas  in parabiot ic  
mice af ter  its resec t ion  (in conventional units). Ordinate, a rea  
of is lets .  Remainder  of legend as in Fig. 1. 
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Fig. 3. Area of islet  cells of pancreas  of mouse par tners  af ter  
its resect ion during parabiosis .  Ordinate, a rea  of cells (in ~2). 
Remainder  of legend as in Fig. 1. 

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

Regeneration of the endocrine par t  of the pancreas  af ter  its resec t ion  during parabios is  differed ap- 
preciably f rom its regenerat ion in single mice.  In the resec ted  gland of single animals regenerat ion of the 
islet  t issue took place by the end of the 2rid week (Fig. 1), while subsequently the rat io between the endo- 
cr ine and exocrine par ts  was a little higher than in the control intact animals of the same age. In the case 
of syngeneic parabios is  (series A) res tora t ion  of the quantity of islet t issue was observed on the 10th day, 
i .e. ,  sooner  than in the resec ted  gland of single mice.  

Under the conditions of nonsyngeneic parabiosis  (series B and C) regenerat ion of the endocrine par t  
took place much more  actively, especial ly in the resec ted  gland of the hybrid (series C). The Richardson-  
Young index re turned to normal  much ea r l i e r  in nonsyngeneic parabiosis  than in syngeneic and in the r e -  
sected organ of the single mice.  Later  there was a gradual increase  in the amount of endocrine t issue of 
the gland, most  marked in the gland of the hybrid (Fig. 1, ser ies  C). Intensive growth of the endocrine ele-  
ments led to a disturbance of their  quantitative rat io with the exocrine par t  toward the end of the per iod of 
observation.  The ratio between the i s le t -ce i l  and ac inar  port ions of the gland in nonsyngeneic parabios is  
was significantly higher than in the resec ted  organ of syngeneic par tners  and of the single animals (P< 0.01). 
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In the intact  pa r t ne r  during nonsyngeneic pa rab ios i s  the Richardson-Young index was significantly 
higher than in the control ,  as  was seen mos t  c l ea r ly  in s e r i e s  B, where the intact mouse  was the hybrid 
(P< 0.01). In syngeneic  pa rab ios i s  the quantity of is le t  t i s sue  was not inc reased  in the intact pa r t ne r  com-  
pa red  with the control  (P= 0.2). 

The r e su l t s  a r e  in ag reemen t  with a change in mitot ic  act ivi ty in the  is let  cel ls  of  these  a n i m a l s  [6]. 
The mitot ic  index was higher  in nonsyngeneic pa rab ios i s  both in the r e see t ed  gland and in the intact  organ 
of the pa r t ne r .  The pro l i fe ra t ion  of the endocrine cel ls  and the m a r k e d  inc rease  in the quantity of is le t  
t i s sue  were  m o r e  conspicuous not only a f t e r  resec t ion  of the gland during pa rab ios i s ,  but a l so  in the con- 
t rol ,  in intact  nonsyngeneic p a r t n e r s  without injury to the gland, when the p a r a m e t e r s  studied were  higher 
than in the r e s ec t ed  gland of the single animal .  

The dimensions  of the i s le t s  in the r e s ec t ed  gland during pa rab ios i s  were  inc reased  much m o r e  than 
in the control  a f t e r  r e sec t ion  of the gland in the single animal .  However,  in syngeneic pa rab ios i s  the mean 
a r e a  of the is le t  was s m a l l e r  than in the nonsyngeneic pa r t ne r s  (Fig. 2; P< 0.05 and < 0.01). In s e r i e s  A 
and the control  the i s le t s  reached  the i r  l a r g e s t  s ize by the 14th day, while during nonsyngeneic pa rab ios i s  
the highest value of the mean  a r e a  of the is le ts  occur red  sooner  (before the 10th day; see Fig, 2, s e r i e s  B 
and C}. In l a t e r  per iods ,  a slight dec rease  in the mean  a r e a  of the i s le t s  took place in the r e sec t ed  gland 
of the paren t  ( ser ies  B), whereas  in s e r i e s  C, in which the gland of the hybrid was resec ted ,  the re  was no 
v is ib le  dec rea se .  In all s e r i e s  of expe r imen t s  an inc rease  in the mean  size of the is le ts  was obse rved  in 
the intact p a r t n e r  Compared with the intact  s ingle animal,  but in syngeneic pa rab ios i s  the d i f ferences  were  
not significant.  

During pa rab ios i s  the is le ts  in the r e s e c t ed  gland and in the intact  organ of the p a r t n e r  appeared  
heterogeneous .  Some of them contained degranulated pale cells and a hardly dist inguishable capi l la ry  net-  
work, while o thers  were  intensely stained; they contained la rge  DNA-rich nuclei,  and the i r  cap i l la ry  ne t -  
work  was dilated. 

Changes in the s ize of the cel ls  and nuclei differed under the different exper imenta l  and control  con- 
dit ions.  In single mice  the highest value of the mean  a r e a  of the cel ls  and the i r  nuclei was found by the 16th- 
20th  days.  During pa rab io s i s  the l a r g e s t  cel ls  were  obse rved  in s e r i e s  B (Fig. 3) in the intact  F 1 hybrid 
p a r t n e r  on the 6th day of the exper iment .  

These exper imen t s  demons t ra ted  the marked  act ivat ing effect  of pa rab ios i s  on regenera t ion  of the 
endocrine pa r t  of the panc reas .  Evidence in support  of this conclusion is given by the m a r k e d  p r o l i f e r a -  
tion of the endocr ine  cel ls  and an i nc rea se  in the quantity of is let  t i ssue.  

Consider ing that  in both s e r i e s  (B and C) with nonsyngeneic pa rab ios i s  the mos t  ma rked  inc rease  in 
the endocrine t i ssue  was obse rved  in the gland of the hybrid, this sugges ts  that the  immunologic react ion  
to the endocrine p a r t o f  the hybr id ' s  gland has a definite effect.  Indi rec t  conf i rmat ion of these r e su l t s  is 
given by the observa t ions  of L a m b e r t  and Frank  [13] who descr ibed  higher p ro l i fe ra t ive  act ivi ty  in a l lo-  
g ra f t s  than in au tograf t s .  

Invest igat ions  have shown [1, 9-11, 14, 15] that antibodies and antigens,  in a ce r ta in  concentrat ion,  
can induce cell  division. The s t imulant  action of immunizat ion has been shown by Isfan [12]. Meanwhile 
the p resen t  exper imen t s  indirect ly conf i rm data in the l i t e ra tu re  that only low concentra t ions  of antibodies 
have a g rowth-s t imula t ing  effect,  for  during the per iod of intensive immunogenes i s  the indices of r e g e n e r a -  
tion were  s tabi l ized or  lowered.  

The marke d  pathomorphological  reac t ion  of the endocrine pa r t  of the panc reas  of paren t  mice  on the i r  
pa r ab io s i s  with hybrids  is in teres t ing.  By cont ras t  with the ac ina r  par t ,  no m a r k e d  changes of a des t ruc t ive  
c h a r a c t e r  were  observed,  but frequently by the 10th-13th day degranulated and vacuolated cel ls  were  ob- 
s e rved  in some i s le t s .  Data on changes in the organs  of paren ts  during the i r  pa rab ios i s  with hybrids have 
been published [5, 7, 8]. Lymphocytes  of the hybrids,  rece ived  by the paren ts  in the ea r ly  s tages  of p a r a -  
b ios is ,  probably  acted as inducers  of p ro l i fe ra t ion  of the gland cells ,  in ag reemen t  with the g rowth - s t imu la t -  
ing action of lymphocytes  sens i t ized  by operat ion by Babaeva et al .  [2]. At a l a t e r  per iod  of pa rab ios i s  thei r  
effect  was harmful  to the parent  o rgan i sm.  
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