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Wounds 1 cm long,  down to the cutaneous musc l e ,  were  inflicted oa r a t s  aged 11 days,  2 mouths ,  
and 2.5 months  in the subscapu la r  region.  Nocicept ive s t imulat ion was applied to the an ima l s  
by m e a n s  of an e lec t r i c  c u r r e n t  48 h a f t e r  the operation~ Mitotic act ivi ty was de te rmined  
in ce l l s  of the s t r a tum basa l e  of  the skin epithel ium adjacent  to the wound. Nociceptive s t i m -  
ulation was found to reduce  the mi to t ic  index of the cutaneous epithelial  ce l l s  of the an ima l s  
of  al l  age groups  studied by a cons iderab le  degree  (by s eve ra l  t imes) .  An i nc r ea se  in the 
mi to t ic  index was obse rved  f rom the ea r ly  to the l a te r  s tages  of postnata l  ontogeny. 
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Nocicept ive s t imula t ion ,  which frequent ly  accompanies  wound heal ing,  is known to be a fac tor  that  inhibits 
cel l  p ro l i f e ra t ion  in var ious  epithel ial  t i s sues  [4-7, 11]. It has a lso  been shown that nocieept ive  s t imulat ion d e -  
p r e s s e s  mi to t ic  ac t iv i ty  in the cutaneous epi thel ium,  not f rom the v e r y  beginning of postnata l  l ife but only a f t e r  a 
ce r t a in  s tage has  been reached .  However ,  the age a spec t s  of the dynamics  of mi to t ic  ac t iv i ty  in the ep ide rmi s  
of  the skin dur ing nocicept ive  s t imulat ion has been inadequately studied. Only a few invest igat ions have been 
publ ished [9, 12, 13] in which the au thors  se t  out ma in ly  to de t e rmine  the effect  of  nocicept ive  s t imula t ion  on 
mi to t ic  act iv i ty  of  the cutaneous epithelium in the ea r ly  s tages  of postnatal  development  in an ima l s  of  d i f ferent  
spec ies .  

It was decided to continue these  invest igat ions with the aim of studying the effect  of b r i e f  nocicept ive s t i m -  
ulation on mi to t ic  act iv i ty  of the epithel ium of the skin adjacent  to a wound defect ,  at  d i f ferent  age per iods .  Be-  
fore  the age of 10 days ,  s h o r t - t e r m  nocicept ive  s t imulat ion is known not to cause  any changes in the dynamics  
of  cell  divis ion of the injured cutaneous epithel ium [9]. 

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

Exper imen t s  were  c a r r i e d  out on 36 noninbred m a l e  albino ra t s  of three  age groups  : 11 days  (group 1), 
2 months  (group 2), and 2.5 months  (group 3). Twelve an imals  we re  used at  each t ime (six contro l  and six ex -  
pe r imenta l ) .  

Fu l l - th ickness  (down to the cutaneous muscle)  incised wounds 1 cm long were  inflicted with a safe ty  r a -  
zor  blade in the region below the r ight  scapula .  The opera t ions  were  p e r f o r m e d  under e ther  anes thes ia .  Al -  
lowing for  the diurnal  rhythm of mi to t ic  act iv i ty  [3, 8], the exper imen t s  we re  c a r r i e d  out f rom 8 to 9 a .m . ,  
when mi to t ic  ac t iv i ty  is m a x i m a l .  The wounded an ima l s  of each age group were  divided into two equal and ex-  
pe r imen ta l  control  groups .  The expe r imen ta l  an ima l s ,  in a specia l  cage ,  were  s t imula ted  with an e lec t r ic  c u r -  
rent  of 30 V for  5 rain,  48 h a f t e r  wounding, when the number  of  m i t o s e s  in the skin adjacent  to the wound would 
have reached  a m a x i m u m  [10]. The control  an ima l s  were  kept under cor responding  conditions except  that  n o -  
c icept ive  s t imula t ion  was not applied.  

P ieces  of  t i s sue  m e a s u r i n g  1 cm 2 in a r e a ,  including the wound and adjacent  pa r t  of the skin,  were  excised 
f rom the an ima l s  of  al l  th ree  age groups  30 rain a f t e r  infliction of nocicept ive  s t imulat ion (during this t ime  the 
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ce l l s  subjected to nocicept ive  s t imulat ion would have completed the i r  division and dividing ce l l s  which have 
not yet  r eac ted  to it would have s t a r t ed  to appear)~ The biopsy m a t e r i a l  was fixed in Zenke r ' s  fluid and e m -  
bedded in paraf f in  wax; sec t ions  were  cut pe rpend icu la r ly  to the wound, 5 p in th ickness ,  and stained with 
C a r r a z z i ' s  hematoxyl in .  

The number  of dividing ce l l s  was counted in 5000 ce l l s  of  the s t r a tum ge rmina t ivum of the ep ide rmis .  
The counting began 2-3 fields of  vision away f rom the wound edge. The mi to t ic  index (MI) was e x p r e s s e d  in 
p romi l l eo  The  r e su l t s  of  all  the s e r i e s  of expe r imen t s  we re  subjected to s ta t i s t ica l  ana lys i s  by the F i s h e r -  
Student method.  

E X P E I ~ I M E N T A  L B E S U L T S  

The following r e su l t s  we re  obtained. In r a t s  aged 11 days  the level  of  mi to t ic  ac t iv i ty  in the skin ad j a -  
cent to the wound defect  was 4~ • 0.2~ whe rea s  a f t e r  noeieept ive s t imulat ion it was s ignif icant ly  reduced,  to 
1.3 ~0.09~ (P< 0.001), In the an ima l s  aged 2 months  MI in the control  was  7.3 *0.45~ aeter  noc icep -  
t ive  s t imulat ion it was 3.26 �9 0.3%o (P < 0.001). In the r a t s  aged 2.5 months ,  nocicept ive  s t imulat ion led to a 
d e c r e a s e  in MI f rom 8.9 =~ 0.4o/00 in the contro l  to 3.0 • 0.50/00 in the exper iment  (P < 0.001). 

Following nocicept ive  s t imulat ion sharp  inhibition of cell  divis ion was thus obse rved ,  in a g r e e m e n t  with 
the obse rva t ions  of  o ther  w o r k e r s  who studied the effect  of nocicept ive  s t imulat ion under  r a t he r  d i f ferent  condi-  
t ions [2, 14]. Nocicept ive s t imulat ion reduced MI in the an imals  of group 1 by two th i rds ,  in the an imals  of 
group 2 by m o r e  than half ,  and in the an imals  of group 3 by a lmos t  two th i rds ,  i .e . ,  the c h a r a c t e r  of the r e a c -  
tion of the cutaneous epithel ium to nocicept ive  s t imulat ion was the s a m e  in the an imals  of all  t h ree  age groups .  

With age ,  MI of  the cutaneous epithel ial  ce l l s  changes  and a genera l  tendency was obse rved  for  it to r i s e  
both in the control  and in the exper imenta l  s e r i e s ,  but the c h a r a c t e r  of the changes differed.  As a l ready  s ta ted ,  
in the control  groups  MI for  an ima l s  aged 11 days  was 4.2 =~ 0.20/oo, f o r a u l m a l s  aged2  months 7.3 ~0.45~ and 
for  an imals  aged 2.5 months  8.9 ~: 0.40/00. The d i f fe rences  between al l  th ree  of these  values  a r e  s ta t i s t i ca l ly  
significant.  In the exper imenta l  g roups ,  however ,  MI for the an imals  of  these  th ree  age groups  was 1.3 * 0.09, 
3.26 �9 0.3, and 3~ �9 0.50/oo, r e s pec t i ve l y .  The d i f fe reneebe tween  the value of MI in groups  1 and 2 and in groups 
1 and 3 is s ignif icant .  

Consequently,  according  to these  r e su l t s  the mi to t ic  ac t iv i ty  of  ce l l s  of the injured cutaneous epithelium 
is higher  in the per iod of sexual  ma tu ra t ion  than at the age when these  ce l l s  f i r s t  begin to respond to noc icep-  
t ive s t imulat ion.  

The r e su l t s  a re  evidence that  during development  the abi l i ty of  ce l l s  of  the cutaneous epithel ium to divide 
v a r i e s .  This phenomenon m a y  probably  be  connected with the inc reased  act ion of  sex hormones .  We know, for  
example ,  that  e s t rogens  s t imula te  cell  division in the o rgans  d i rec t ly  connected with them ( m a m m a r y  gland, 
epithelium of the u te rus ,  p i tu i ta ry  gland, etc.) [1]. It is not yet  c l ea r  whether  sex  ho rmones  affect  the intensi ty 
of  cell  divis ion in other  t i s sues  and,  in p a r t i c u l a r ,  under the conditions of nocicept ive  s t imulat ion.  

Analysis  of these  r e su l t s  sugges ts  that sex  ho rmones  act  on the mitot ic  act iv i ty  of cel l  of the cutaneous 
epithelium during regenera t ion ,  s t imulat ing this p r o c e s s  both under no rma l  conditions and during nocicept ive 
s t imulat ion.  They evidently pa r t i c ipa te  a lso  in the m e c h a n i s m  of format ion  of the nocicept ive  r e sponse  i tself .  
Fur ther  expe r imen t s  m u s t  e i ther  conf i rm o r  d i sprove  these  hypotheses .  
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QUANTITATIVE HISTOENZYMIC ANALYSIS OF THE 

ADENOHYPOPHYSIS AND ADRENAL CORTEX 

IN THE EARLY STAGES OF INVOLUTION 

B. A. Prochukhanov and T. I~ Eostovtseva UDC 612.674o33.015.1 + 612.674.53.015.1 

To assess  the changes in the neuroendocrine system during involution a method of quantitative 
histoenzymic analysis was used. Activity of NAD- and NADP-oxidoreductases, acid and alka- 
line phosphatases, glucose-6-phosphate dehydrogenase, and 3fl-OH-steroid and 11/3-OH- 
steroid dehydrogenases. Differences were found in the structural  and metabolic basis for 
physiological adjustments of the neuroendoerine system during the course of the estrous cycle 
in the early stages of involution. An initial reduction in t ransport  from cells to vessels  was 
demonstrated in the aging animals,  although functional activity of the intracellular organoids 
was preserved.  
KEY WORDS: cytospectrophotometry; histoenzymic analysis; adenohypophysis; adrenal 
cortex; age involution. 

Modern views on age changes in the neuroendocrine system {NES) are  based principally on the results of 
physiological and biochemical investigations [1, 4, 7]. Only a few morphofunctional studies using quantitative 
cytochemical analysis have been undertaken [6, 8]. In previous investigations the wri ters  showed that disturb- 
ances of hormonal homeostasis appear in rats  at the age of 12 �9 2 months, in the form of lengthening of the 
estrous cycle on account of diestrus and desynchronization of the cyclic function of the ovaries ,  adrenal cortex, 
and thyroid gland [310 

In this investigation an attempt was made to analyze the morphofunctional state of the adenohypophysis 
and adrenal cortex in the early stages of involution in order  to determine objective structural-functional cr i ter ia  
that could bring about the age disintegration of the NES discovered previously. 

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

Experiments were car r ied  out on 48 female albino rats aged 12 • 2 months (24 animals) and 4-5 months 
(24 animals) using 6 rats  for each phase of the cycle. The activity of the following enzymes was determined in 
cryostat  sections (10 p thick) through the pituitary and adrenal glands: NAD- and NADP-oxidoreductases (NADO~ 
NADPO) and acid (AcP) and alkaline (AlP}phosphatases; in addition, activity of glucose-6-phosphate dehydro- 
genase (G6PD) and 3fl-OH-steroid and l i f t -OH-s tero id  dehydrogenases (3fl-OH-SD, llfl-OH-SD) was de te r -  
mined in the adrenal. The intensity of the histoenzymic reactions was assessed quantitatively with the MUF-5 
microspectrophotometer  by scanning in visible monochromatic light. The numerical results  were analyzed by 
special program on the EC-1020 computer [5]. Besides estimation of the mean value and dispersion, mathe-  
matical analysis of the results  of cytospectrophotometry included comparison of histograms, giving the minimal 
percentage of cells in which enzyme activity changed during the transition from one phase of the estrous cycle 
to another [2]. 
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