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D I V I S I O N  O F  S T E L L A T E  I ~ E T I C U L O C Y T E S  IN 

L I V E R  A F T E R  V A G O T O M Y  

A.  M. A s t a k h o v a  a n d  /3. T .  A n u f r i e v  

T H E  R A T  
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Diurnal  f luctuations in mi toses  in s te l la te  re t iculoendothel iocytes  of the in t ra lobular  cap i l l a r ies  
of the ra t  l iver  trader n o r m a l  conditions and af ter  b i la te ra l  subdiaphragmat ie  vagotomy were  in- 
vest igated.  The l a rges t  number  of mi to ses  was found in all the animals  during the morning,  be- 
tween 3 and 7 a .m. The number  of mi to ses  in the vagotomized and laparo tomized  animals  fell  
gradual ly  until 10 p .m.  After  vagotomy the number  of m i to se s  in the s te l la te  re t iculoendothel io-  
cytes ,  just  as in the hepatocytes  also,  was m o r e  than twice as high as in the control;  the c h a r a c -  
t e r  of the curve  ref lec t ing  the diurnal  rhythm of mi tos i s  in the denervated  l iver  was the s ame  as 
in the control .  
KEY WORDS: ret ieuloendothel iocyte;  mitot ic  index; hepatocyte.  

Many surgeons  who use  the opera t ion of se lec t ive  subdiaphragmat ic  vagotomy for  the su rg ica l  t r ea tmen t  
of  s eve re  fo rms  of peptic u lcer  have recen t ly  become in teres ted  in the consequences of this operat ion and, 
in par t i cu la r ,  its effect  on the morphologica l  and physiological  s ta te  of the abdominal organs .  Consider ing 
the p rac t i ca l  impor tance  of this p roblem,  Eletskii  and his col leagues [7-9] have studied the c h a r a c t e r  of the 
morphologica l  and physiological  changes in the digest ive glands of the subdiaphragmat ie  region af ter  b i la te ra l  
subdiaphragmat ie  vagotomy and, in par t i cu la r ,  p r o c e s s e s  of compensat ion and pro l i fe ra t ion  a r i s ing  in the de-  
ne rva ted  organs  under these conditions. It has been shown, for  instance [12], that vago tomyin  ra ts  does not lead 
to increased  mitot ic  act ivi ty in the ac inar  cel ls  of the exocr ine  port ion of the pancreas .  However ,  the worker  
concerned did not study the diurnal  rhy thm of mi tos i s  in the denervated  pancreas .  The p resen t  wr i t e r s  showed 
p rev ious ly  that b i la te ra l  subdiaphragmat ic  vagotomy in r a t s  leads to increased  mitot ic  activity in the hepato-  
cytes  (low mitot ic  activity) and en te rocy tes  (high mitot ic  activity) by roughly two to th ree  t imes  the control  
value.  The c h a r a c t e r  of  the curve ref lec t ing  mitot ic  act ivi ty in the course  of the 24-h period in these  organs  
was unchanged af ter  vagotomy (Fig. 1). A s im i l a r  pa t te rn  of change in mitot ic  activity also was found la te r  in 
the glandular  cei ls  of the exocr ine  port ion of the panc reas  [7]. 

Analysis  of data in the l i t e ra tu re  and our  own observa t ions  shows that the dynamics  of diurnal  rhy thms  
of mi tos i s  in the var ious  organs  and t i s sues  has not only its s imi l a r i t i e s ,  but also cons iderable  d i f ferences  
[1-3, 6]. According to cer ta in  observa t ions  [11], rhy thms  of mi tos i s  in different  t i s sues  of the thyroid gland 
(the s t r o m a  and glandular  cells)  of adult ra ts ,  and also in the hepatocytes  and Kupffer ce l l s ,exhib i t  t i s s u e -  
specif ic  f ea tu res  and differ  f rom one another.  
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Fig .  2. Changes  in n u m b e r  of  m i t o s e s  in 
s t e l l a t e  r e t i c u l o e n d o t h e l i o c y t e s  o f  n o r m a l  
and d e n e r v a t e d  r a t  l i v e r .  Legend  as in F ig .  
1. 

T A B L E  1. N u m b e r  of  M i t o s e s  in S t e l l a t e  
R e t i c u l o e n d o t h e l i o c y t e s  o f  N o r m a l  and D e -  
n e r v a t e d  Ra t  L i v e r  

Time of sacri- 
fice of animals 

2:15-2:50 a.m. 

7:15-7:45 a.m. 
10-10.'.40 a.m. 
3-3:40 p.m. 

6:15-6:50 p.m. 
10-10:35 p.m. 

Control 

0,21 0,2 

0,21 0,2 
0,17 0,15 
0,]7 0,16 

0,16 0,16 
0,13 0,12 

Laparotomy 

r 

1,15 

t ,24 
0,76 
0,65 

0,51 
0,45 

1,07 I 2,73 

1,18 I 1,89 
O,7 1,49 
0,53 1.29 

t 
0,5 0,80 
0,42 0,62 

Vagotomy 

8 

2,6 

1,82 
1,30 
1,18 

0,79 
0,6 

The  o b j e c t  of  t h i s  i n v e s t i g a t i o n  was  to s tudy  d i u r n a l  f l uc tua t i ons  in m i t o s i s  in the  s t e l l a t e  r e t i c u l o e n d o -  
t h e l i o c y t e s  o f  the  i n t r a l o b u l a r  c a p i l l a r i e s  of  the  r a t  l i v e r .  

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

J u s t  a s  in the  p r e v i o u s  i n v e s t i g a t i o n  [4] n o n i n b r e d  a lb ino  r a t s  we igh ing  150-180 g w e r e  u sed .  A l l  the  
a n i m a l s  (135) w e r e  d i v i d e d  into t h r e e  g r o u p s :  the  c o n t r o l  g r o u p  of  r a t s  (no o p e r a t i o n ) ,  r a t s  u n d e r g o i n g  l a p a r o t -  
omy ,  and r a t s  s u b j e c t e d  to b i l a t e r a l  s u b d i a p h r a g m a t i c  v a g o t o m y .  The a n i m a l s  of  a l l  t h r e e  g r o u p s  w e r e  kep t  
u n d e r  o r d i n a r y  a n i m a l  house  cond i t i ons  with n a t u r a l  l i gh t ing  and f r e e  a c c e s s  to n a t u r a l  food and w a t e r .  The  
r a t s  w e r e  k i l l e d  1 w e e k  a f t e r  the  o p e r a t i o n .  M a t e r i a l  fo r  i n v e s t i g a t i o n  was  t a k e n  e v e r y  4 h d u r i n g  the  24 -h  
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period:  at 3, 7, and 11 a.m. and 3, 6, and 10 p.m. At each of these  t imes  seven or  eight r a t s  f rom each group 
were  used. Mitoses  in the s te l la te  re t iculoendothel iocytes  were  counted in 3000 cells  in each animal.  To de 
t e r m i n e  the p r e c i s e  number  of mi toses  the colcemid method was used, for  eolcemid is known to block mi tos i s  
in metaphase .  Colcemid was injected into all r a t s  4 h before sacr i f ice ,  in a dose of 3 ~g/100 g body weight. 
The number  of mi to ses  was counted under  the i m m e r s i o n  object ive  (objective 90, ocular  10). The numer ica l  
r e su l t s  were  subjected to s ta t i s t i ca l  analys is  by the F i s h e r - S t u d e n t  method. 

EXPERIMENTAL RESULTS 

The largest number of mitoses in the stellate reticuloendotheliocytes was found (as also for hepatocytes) 
in all the animals in the morning, between 3 and 7 a.m. (Figs. 1 and 2). The number of mitoses in the stellate 
reticuloendotheliocytes of the vagotomized and laparotomized animals fell gradually until 10 p.m. As Fi~. 2 
shows, after laparotomy the number of mitoses in the stellate reticuloendotheliocytes rose only a litile and was 
highest in the morning. The largest number of mitoses in the stellate reticuloendotheliocy~es was observed in 
the animals after vagotomy. It must be emphasized in this case that the character of the curve (monomodal) 
remained the same as in the control, intact rats. 

There is evidence in the literature [II] that the mitotic index in the stellate reticuloendotheliocytes of 
the liver may correlate with the number of hepatocytes examined in the field of vision. To obtain more reli- 
able results, the mitoses were first counted in the stellate cells relative to the mean number of hepatocytcs 
(1000 hepatocytes)(Table I, count I), after which the mitotic index was counted (this is given in Table 1 in pro- 
mille) per mean number of stellate reticuloendotheliocytes (3000 ceils) (Table 1, count 2), After comparing 
the two methods of counting it was concluded that the relative data on the character of the diurnal rhythm of 
mitot ic  act ivi ty in the s te l la te  re t iculoendothel iocytes  was the s ame  in both cases .  Such a compar i son  is u s e -  
fill, having r ega rd  to the diff icult ies which a r i s e  when counting re t iculoendothel iocytes .  The r e su l t s  thus show 
that curves  ref lec t ing diurnal  f luctuations in the number  of mi to ses  in the var ious  t i s sues  of the l iver  in r a t s  
differ  somewhat  both in ampli tude and in cha rac t e r .  After vagotomy the number  of m i to se s  in the s te l la te  
re t iculoendothel iocytes ,  just  as in the hepatocytes ,  was m o r e  than doubled; the c h a r a c t e r  of the curve  r e f l ec t -  
ing the diurnal  rhy thm of mi tos i s  in the denervated  l iver ,  m o r e o v e r ,  was unchanged compared  with the control .  

When the resu l t s  of these  exper imen t s  are analyzed it mus t  be r e m e m b e r e d  that in fhe course  of develop-  
ment  of denervat ion changes in the organs  a f t e r  b i la te ra l  subdiaphragmat ic  vagotomy two per iods  can be d is -  
t inguished: the f i r s t ,  cover ing the f i r s t  4-5 days af ter  the operat ion,  in which s t r e s s  is the predominant  phe-  
nomenon, and thesecond ,  s ta r t ing  af ter  1 week, when p r o c e s s e s  induced by vagotomy itself,  i.e., by dene rva -  
tion of the organ,  begin to appear  [9]. In this per iod the u l t rametabo l ic  shifts in the denervated l iver  exceed 
the n o r m a l  l imi ts  and des t ruc t ive  p r o c e s s e s  begin to predominate .  These  observa t ions  show that  at this  p e r -  
iod the para l l e l  development  of compensa to ry  and p ro l i fe ra t ive  p r o c e s s e s  also is observed  in the denerva~ed 
l iver ,  and as was stated above, they are  exp res sed  as an inc rease  in mitot ic  act ivi ty in the var ious  t i s sues  of 
the pa r enchyma  of the organ.  The diurnal  rhythm of pro l i fe ra t ion  in the t i s sues  of the denervated l iver  was, 
however ,  unchanged. Charac te r i s t i ca l ly ,  1 week af ter  vagotomy, the ability of the l iver  [5] and panc reas  [9] 
to respond to the i r  specif ic  food s t imulus  is unchanged, although the intensity of physiological  p r o c e s s e s  in 
the denervated  organ is sharp ly  reduced,  for many reasons  (disturbance of the c i rcula t ion within the organ,  
des t ruc t ive  p r o c e s s e s ,  and so on). In other  words ,  1 week af ter  vagotomy the denervated  organ t r i e s  to com-  
pensate  for the ca tas t rophic  denervat ion si tuation in which it finds i tself ,  by manifes t ing  its ability to function 
and to p ro l i f e ra te .  
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E F F E C T  O F  S I G E T I N  ON A N O V U L A T I O N  IN R A T S  

]~. P .  B e k h t e r e v a  UDC 615.256.51.015.4 : 612.622.3 

The effect  of sigetin on anovulation was investigated in exper iments  on sexually mature  female 
ra t s .  Anovulation was induced exper imenta l ly  by s t r e s s  (keeping the ra ts  under overcrowded 
conditions) and by uni la tera l  ovar iec tomy (hemicastrat ion) .  Trea tment  with sigetin in a dose of 
10 mg/kg  for  4-5 days r e s to r ed  normal  ovulation. I f  large doses of sigetin (up to 30 mg/kg) 
were  given for  longer periods (2-3 weeks) no such effect  was observed.  The resu l t s  of these 
exper iments  suggest  that sigetin, in smal l  doses,  s t imulates  the secre t ion  of luteinizing hormone.  
KEY WORDS: hemicas t ra t ion;  s t r e s s ;  anovulation; sigetin. 

Resea rch  is in p r o g r e s s  in the Depar tment  of Pharmacology,  Institute of Exper imenta l  Medicine, Acad- 
emy of  Medical Sciences of the USSR, to obtain therapeut ic  prepara t ions  with a se lect ive  type of action on the 
hypotha lamo-hypophyseo-ovar ian  sys t em.  Oae such compound is sigetin, the dipotassium salt  of d isul fomeso-  
3, 4-diphenylhexane,  which is s imi la r  to d ihydros t i lbes t ro l  but d i f fers  f rom it in chemical  s t ruc ture  by r e -  
p lacement  of two hydroxyl  radica ls  by potassium sulfonate radica ls .  As a resu l t  sigetin has lost some of its 
p rope r t i e s  as an es t rogen (the pe r iphe ra l  p ro l i fe ra t ive  action on t i ssues  and organs) but has retained its abil-  
ity to give a cen t ra l  inhibitory action on gonadotropic function [3, 5] and also some of its pharmacological  
p roper t i e s  as an es t rogen,  as a resu l t  of which sigetin can be used with success  in obs t re t r i c s  to improve the 
uter ine  and placental  c i rculat ion and for  the r e l i e f  of in t rauter ine  fetal asphyxia [2]. 

Nowadays, following investigations by Hungarian r e s e a r c h  obste t r ic ians  and gynecologists [4] and also 
exper imenta l  studies in the p resen t  w r i t e r ' s  depar tment ,  fu r ther  information has been obtained of the mechan-  
ism of action of sigetin. In par t icu la r ,  it has been shown that by binding with specif ic  es t rogen-sens i t ive  r e -  
ceptors ,  sigetin can prevent  the action of es t rogens  on them [1, 4]. This p roper ty  enables sigetin to be used 
in cl inical  obs te t r i cs  for  the t r ea tmen t  of anovulation and s te r i l i ty  in patients with hyperes t rogenemia  [1]. 

The object  of the p resen t  investigation was to study the action of sigetin on ovulation in ra ts  when de- 
layed by hypoluteinemia and a deficiency of ovarian hormones  in the blood. 

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

Sexually mature  female  ra ts  with exper imenta l ly  induced anovulation were  used. Anovulation was in- 
duced by s t r e s s  (by keeping the ra ts  in overcrowded cages).  Various types of exper imenta l  s t r e s s  are  known 
to be effect ive and to cause inhibition of secre t ion  of gonadotropins,  especia l ly  luteinizing hormones,  and to 
block ovulation. This inhibition of gonadotropic function is explained by activation of secre t ion  of ACTH. 
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