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I N V E S T I G A T I O N  OF P R O L I F E R A T I O N  

I N T E S T I N A L  E P I T H E L I U M  

T a s h k h o d z h a e v ,  

After  g a s t r e c t o m y  by the Bil lroth I method compensa to ry  and adaptive changes take p lace  in 
the intes t inal  mucosa ,  r e f l ec ted  morphologica l ly  as hyperp las ia  of the epithel ial  ce l ls  ac -  
companied  by an inc rease  in the i r  ra te  of renewal .  The c h a r a c t e r  of these  changes is  iden-  
t ica l  in all  pa r t s  of the intes t ine.  

In the p r o c e s s  of compensat ion  and adaptat ion a f t e r  g a s t r e c t o m y  an impor tan t  role  is  p layed by the 
intest ine,  the specif ic  digest ive and absorp t ive  functions of which are  enhanced in pa r t i a l  r e p l a c e m e n t  of 
the d is turbed g a s t r i c  function [5, 6, 3]. 

Enhancement  of the speci f ic  function of the intest ine,  due to an inc rease  in the quantity of food to be 
digested [7] o r  to r e sec t ion  [8, 2, 4], is accompanied  by an i nc rea se  in the ra te  of cell  p ro l i f e ra t ion  (hyper-  
plasta)  and in the r a t e  of renewal  of the epi thel ium.  Meanwhile the morphologica l  subs t r a t e  of c o m p e n s a -  
to ry  adaptation of theintest inal  epi thel ium af ter  g a s t r e c t o m y  has so fa r  r e ce ived  l i t t le  s tudy [1]. In p a r -  
t i cu la r ,  no invest igations of the p ro l i fe ra t ion  and migra t ion  of en te rocytes  af ter  g a s t r e c t o m y  a re  desc r ibed  
in the l i t e ra tu re .  

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

To study the effect  of g a s t r e c t o m y  on p ro l i fe ra t ion  and migra t ion  of the intest inal  epi thel ium an auto-  
rad iographic  study was made of the mucous m e m b r a n e  of the duodenum, jejunum, i leum, and la rge  intest ine 
of r a t s  a f t e r  g a s t r e c t o m y .  A Bil l roth I type of g a s t r e c t o m y  was p e r f o r m e d  on r a t s  weighing 100-120 g. 
The animals  were  subdivided into th ree  groups,  with eight r a t s  in each  group:  the r a t s  of group 1 w e r e  
sac r i f i ced  1 month and those of group 2 were  sac r i f i ced  3 months a f te r  g a s t r e c t o m y ,  while group  3 (intact 
ra ts )  was the control .  The r a t s  were  decapi ta ted  1-72 h a f t e r  receiving an injection of thymid ine-H 3 in a 
dose of 0.5 t~Ci/g body weight.  The spec imens  were  p r e p a r e d  and the index of labeled nuclei  (ILN) was 
calculated by the method desc r ibed  p rev ious ly  [4]. The number  of c rypt  cel ls  was counted by the method 
of Wimber  and Lamer ton  [9]. 

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

ILN for  the epi thel ium of the duodenal c rypts  1 month af ter  g a s t r e e t o m y  showeda significant i nc rease ,  
ref lect ing an inc rease  in the p ro l i f e ra t ive  act ivi ty  of the intes t inal  epi thel ium.  A cons iderab le  p ropor t ion  
of the cel ls  of the vi l l i  was labeled 24 h a f t e r  injection of thymidine-H 3. 

One month a f t e r  ga s t r ec tomy ,  an inc rease  in ILN was  thus observed  in the c rypt  ce l l s  of the r a t s .  
Counting the number  of c rypt  cel ls  showed an inc rease  of 18% re la t ive  to the control  in ehe cell  population. 
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Three months after  resect ion and in the ear ly  period after  injection of thymidine-H 3 the value of ILN 
was only slightly different f rom the control.  However, considering that the cell population of the crypt  
increased  by 47.4% during this t ime, it follows that the absolute number of prol iferat ing cells was increased.  
It thus follows that many more  cells were sloughed off into the lumen than in the control .  

In the jejunum i month af ter  gas t rec tomy there was a small  decrease  in the value of ILN, but since 
it was accompanied by an increase  in the cell population of the crypts ,  in this situation there was probably 
no decrease  in the absolute number of prol iferat ing cells.  

Three months af ter  gas t rec tomy a smal l  increase  in the value of ILN for the crypts  in the jejunum of 
the rats  was observed,  accompanied by an increase of 17.3% in the cell population. Hence it can be con- 
cluded that the prol i ferat ive power of the epithelium was considerably increased.  

ILN of the crypts  in the ileum also was increased 1 month after gas t rec tomy.  This increase  was ac-  
companied by an increase  in the cell population of the crypts  and in the rate of migrat ion of the cells of the 
villi. F o r  instance, 72 h after  injection of thymidine-H 3 ILN of the villi of the control  animals was over 
25%, but for the gas t rec tomized  rate 1 month after  the operation it was only 5%. The decrease  in ILN in 
the cells of the villi took place fas ter  in the gas t rec tomized  rats ,  indicating a fas ter  rate of their  renewal.  

Three months after  gas t rec tomy ILN of the crypts  was lower than 1 month after  the operation, but it 
was still higher than in the control animals .  

The population of crypt  cells in the rats  3 months af ter  gas t rec tomy was 37.3% higher than in the 
control .  The rate  of migrat ion of the cells was the same as 1 month after gas t rec tomy.  

The changes in prol i fera t ion and migrat ion of the epithelium of the c rypts  was s imi lar  in charac te r  
in the large intestine to that in the ileum. A marked increase  in ILN of the crypt  ceils was observed 1 
month af ter  the operation and was accompanied by a tendency for the number of these cells to fall. Mean- 
while, rapid migrat ion of the cells f rom the crypts  to the surface was observed.  For  example, af ter  24 h 
in the control  animals sol i tary  cells were  observed in the surface epithelium, whereas  ILN in the gas t rec to -  
mized ra ts  was above 20%. ILN of the surface epithelium of the control  animals 72 h after  injection of 
thymidine-H 3 was increased  to about 20%, white in the gas t rec tomized  ra ts  it was only a little above 10%. 
In other words,  many of the cells in these animals had already left the epithelial layer .  

Three months af ter  gas t rec tomy the number  of cells was increased by 24%. However, the relat ive 
number of prol i ferat ing ceils was somewhat reduced, as shown by the decrease  in ILN of the crypts .  The 
rate of migrat ion of the cells to the surface and their desquamation into the lumen also were slightly r e -  
duced, but were still much higher than in the control animals.  Autoradiographic study of the prol iferat ion 
and migrat ion of the intestinal epithelium of the ra t s  af ter  Billroth I gas t rec tomy showed that the charac te r  
of the changes taking place was the same in all par ts  of the intestinal mucosa .  

One month af ter  gas t rec tomy ILN was considerably increased  in the crypts  of the duodenum, ileum, 
and large intestine. This increase  was accompanied by an increase  in the cell population of the crypts .  

Three months af ter  gas t rec tomy there was a fur ther  increase  in the cell population of the crypts ,  
but the increase  itself was much smal le r .  ILN for the crypt  cells at this period was reduced but was still 
above the control level everywhere .  

The time of complete renewal of the intestinal epithelial cells af ter  gas t rec tomy was shor te r  than in 
the control.  

It can thus be concluded that one of the morphological manifestations of compensatory adaptation in 
the intestine is hyperplasia  of the epithelial ceils, accompanied by an increase  in their  ra te  of renewal.  
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