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Seven days  a f t e r  b i l a t e r a l  subd iaphragmat ic  vagotomy in r a t s  the mean diurnal  number  of 
m i to se s  in the jejunal  epi thel ium is i nc rea sed  by 1.5 t imes .  The  c h a r a c t e r  of  the diurnal  
rhythm of  mi tos i s  is unchanged but f luctuat ions in the curve  of mitot ic  act iv i ty  a r e  reduced.  
Vagotomy does not d is turb  the ra t io  between the vo lumes  of cell  populat ions of  the vi l l i  and 
c ryp t s ,  which indicates  that the s teady s ta te  of renewal  of the cell  composi t ion of  the c r y p t -  
vi l lus s y s t e m  is  maintained under  these  condit ions.  
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T .  A. G r i g o r ' e v a  and her  co l l abo ra to r s  demons t r a t ed  exper imenta l ly  that bes ides  v a s c u l a r  and in-  
f l a m m a t o r y  changes in o rgans  with a d is turbed innervat ion p ro l i f e r a t i ve  changes also a r e  found, lmmely,  
an i n c r e a s e  in the  number  of mi tot ica l ly  dividing cel ls .  Recent ly  publ ished invest igat ions devoted to the 
quanti tat ive ana lys i s  of  this phenomenon have shownan  i nc r ea se  in the absolute number  of mitot ical ly  di-  
viding ce l l s  in slowly renewed o rgans  ( l iver ,  pancreas )  a f te r  a d i s tu rbance  of the i r  innervat ion,  but the 
c h a r a c t e r  of the diurnal  rhythm of mitot ic  act iv i ty  of the t i s sue  r ema ins  substant ia l ly  unchanged [2, 5]. 

Rapidly renewed organs ,  e spec ia l ly  the je junum, a r e  of the g r e a t e s t  i n t e re s t  f r o m  this point  of v iew 
because ,  consider ing the i r  high reac t iv i ty ,  influences of  the in tegra t ive  s y s t e m s  of the body on the renewal  
of the i r  cell  composi t ion  can be analyzed m o r e  c l ea r ly  (as r ega rd s  both the intensi ty of the r e sponse  to a 
p a r t i c u l a r  s t imulus  and the t ime  of i t s  appearance) .  However ,  they have been inadequately studied f r o m  
this aspect  and only a few p a p e r s  on the p r o b l e m  can be found in the l i t e r a tu re  [2, 8, 10, 11]. In some of 
them mitot ic  act ivi ty of  the t i s sue  was studied at one fixed t ime  of day,  whe reas  in o thers  only cer ta in  pa-  
r a m e t e r s  of  renewal  of the cell  population of the t i ssue were  invest igated,  so that a comple te  p ic tu re  of  this 
p r o c e s s  cannot be  painted.  

The object  of this invest igat ion was to study p ro l i fe ra t ion  of the jejunal  epi thel ium af te r  b i l a t e ra l  
subd iaphragmat ic  vagotomy.  The jejunum was chosen as  the t e s t  object  because  of the morphology of i t s  
mucous m e m b r a n e ,  as a r e su l t  of which the  reproduct ive  and functional d ivis ions  of the epi thel ium a re  
c l ea r ly  dis t inguishable ,  and the p r o c e s s  of renewal  of the i r  ce l lu lar  composi t ion can there fore  be studied 
sepa ra t e ly  [1, 6, 9, 12]. Th i s  is an impor tan t  fac tor  when defining the kinet ics  of physiological  r egenera t ion  
of the cell  population of the t i ssue .  When studying the p ro l i f e ra t ion  of the jejunal  epithel ium the diurnal  
rhy thm was taken into account,  an absolute necess i ty  if sufficiently complete  informat ion  about them is  to be 
obtained [3, 4, 7]. 

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

Expe r imen t s  were  c a r r i e d  out on 74 ma le  albino ra t s  weighing 140-160 g. B i l a t e r a l  subdiaphragmat ic  
vagotomy was p e r f o r m e d  on 35 of the r a t s  and the other  39 fo rmed  the control .  The  tes t s  we re  ca r r i ed  out 
7 days  a f t e r  the operat ion and 24 h a f t e r  the las t  meal .  The  control  and expe r imen ta l  an imals  were  given 
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an in t r ape r i tonea l  inject ion of  co leemid in a dose of 4 #g/100 g body weight 4 h be fo r e  sac r i f i ce .  The  ani-  
m a l s  we re  kil led with e ther  vapo r  eve ry  4 h dur ing the 24-h pe r iod ,  s ta r t ing  at 2 a .m.  Ser ia l  h is tological  
sec t ions ,  7 p in th ickness ,  w e r e  s ta ined with E h r l i c h ' s  hematoxyl in ,  a f t e r  which mi to se s  were  counted in 
50 c ryp t s  and the total  n u m b e r  of ce l l s  w e r e  counted in 25 vi l l i  and 25 c ryp t s .  Only those vi l l i  and c ryp t s  
w e r e  r e g a r d e d  as  sui table  for  counting i f  they were  cut along the i r  long ax is .  The  mi to t ic  coeff icient  was 
ca lcula ted  by the usual  f o rm u l a  and e x p r e s s e d  in p r o m i l l e ,  and the vo lume of the populat ions of  vi l l i  and 
c ryp t s  w e r e  e x p r e s s e d  as  absolute  n u m b e r s  of ce l l s  in them.  All the quanti tat ive r e su l t s  w e r e  subjected 
to s ta t i s t i ca l  ana lys is  by the F i s h e r - S t u d e n t  method.  

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

The  curve  ref lec t ing  d iurnal  f luctuations in mi to t ic  act iv i ty  of the in tes t inal  epi thel ium of the control  
an imals  was unimodal  in c h a r a c t e r  with a m a x i m u m  at 10 p .m.  (252.40/00) and a min imum at 6-10 a .m.  {84.9 
and 98.3~ respec t ive ly ) .  The  mean  diurnal  mi to t ic  coefficient  in the control  was 159.6~ - In an imals  
undergoing b i l a t e r a l  subd iaphragmat ie  vagotomy the curve  of the diurnal  rhythm of mi tos i s  was s i m i l a r  in 
p r inc ip le  to that for  the control  an imals :  The n u m b e r  of  mi to t ica l ly  dividing cel ls  reached  a m a x i m u m  at 
10 p .m.  (294.50/00) and a m i n i m u m  at  10 a .m . - 2  p .m .  (216.5 and 1w176 respec t ive ly ) .  However ,  the ampl i -  
tude of the diurnal  f luctuat ions of mi to t ic  act ivi ty in the expe r imen ta l  an imals  was much l e s s  than in the 
control .  The  mean  diurnal  mi to t ic  coeff icient  for  the vagotomized  r a t s  was 252.1~ . Compara t ive  ana lys i s  
of the dynamics  of the changes in populat ions  of  the c ryp ts  and vil l i  showed no significant  d i f fe rence  between 
the  exper imen ta l  and control  s e r i e s :  In both groups  the diurnal  f luctuations of these  p a r a m e t e r s  were  with- 
in the l imi t s  of  s ta t i s t i ca l ly  allowable e r r o r .  The  mean diurnal  vo lumes  of the cell  populat ions of the vi l lus  
and c ryp t  w e r e  140.03 and 59 .3 , respec t ive ly  fo r  the control  r a t s  and 144.3 and 50.1 fo r  the vagotomized 
r a t s .  

The  r e su l t s  o f  these e x p e r i m e n t s  can be  summed  up in the s t a tement  that  vagotomy leads to an abso -  
lute i nc r ea se  in mi to t ic  act ivi ty of the in tes t inal  epi thel ium (by 1.5 t imes  based  on mean diurnal  values) and 
to a d e c r e a s e  in the f luctuations of the cu rve  of d iurnal  changes in the number  of m i t o s e s  (without any 
change in i t s  t empora l  s t ruc tu re ) ,  but the s teady s ta te  of  cell  p ro l i f e ra t ion  is  undis turbed.  

The  r e su l t s  of this invest igat ion ag ree ,  on the one hand, with those of o thers  in which mitot ic  act ivi ty 
of the in tes t inal  epi thel ium was studied in an ima l s  (dogs, ra ts )  undergoing py lo rop las ty  combined with vagot -  
omy [10, 11], but  on the o the r  hand they d i s a g r e e  with r e su l t s  of  inves t igat ions  in which this s a m e  p a r a m e -  
t e r  was  de te rmined  in human subjec ts  undergoing opera t ions  for  ga s t r i c  u l ce r  (subdiaphragmat ic  total  vagot -  
omy,  thorac ic  vago tomy,  vago tomy and py loroplas ty  [8]). In the las t  invest igat ion cited no significant 
changes  in mi to t ic  act iv i ty  of the jejunal  epi thel ium were  obse rved .  Th i s  d i s c repancy  can be explained by 
the s p e c i e s - s p e c i f i c  c h a r a c t e r  of r e s p o n s e  of the organ  to denerva t ion ,  by the influence (nervous or  humoral)  
of the pathological ly  changed s tomach  on the sma l l  in tes t ine ,  and by d i f fe rences  in the t imes  of taking the 
m a t e r i a l ,  and so on. It  is p a r t i c u l a r l y  in te res t ing  to compare  the r e su l t s  of the p r e s e n t  invest igat ion with 
those of s tudies  of mitot ic  divis ion in the l ive r  and p a n c r e a s  under analogous exper imenta l  conditions. 
Compara t ive  analys is  of these  data r evea led  ce r t a in  genera l  p r inc ip le s  governing the cou r se  of cell  divis ion 
of the t i s sue  a f t e r  vagotomy:  The  mi to t ic  activity of the t i s sue  i n c r e a s e s  but the c h a r a c t e r  of i ts  d iurnal  
rhy thm r e m a i n s  substant ia l ly  unchanged.  Since d i s turbance  of the innervat ion of an organ  leads to the de- 
ve lopment  of degenera t ive  changes in it  (including death of some of the ce l l s ) ,  i nc r ea sed  mitot ic  act ivi ty in 
i t  mus t  evidently be  r e g a r d e d  as  a compensa to ry  reac t ion  a imed at maintaining the ba lance  of i ts  cell  pop -  

ulat ion.  
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