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Splenectomy was p e r f o r m e d  on CBA mice  and the diurnal rhy thm of mitot ic  act ivi ty  in the 
cornea l  epi thel ium studied 5 days  l a te r ,  a f t e r  p r e l i m i n a r y  injection of co lcemid into the an i -  
m a l s 3  h before  sac r i f i ce .  In that  p a r t  of the 24-h per iod that is c h a r a c t e r i z e d  by a high m i -  
totic index ( f rom 3 a .m.  to 3 p.m.)  the index of c - m i t o s e s  in the exper imenta l  mice  was signifi-  
cantly lower  than in the control  and the peak of mitot ic  act ivi ty was postponed. The duration 
of the phase  of  an i nc rea se  in the number  of cel l  d ivis ions was shortened.  The total  number  of 
c - m i t o s e s  in the  control  an imals  in the c o u r s e  of the 24-h per iod was 72.3% of the control  
number .  The r a t e  of physiological  r egene ra t ion  of the cornea l  epi thel ium was  reduced  in the 
sp lenec tomized  mice .  I t  is suggested that  the lymphoid sys t em af fec t s  the entry  of ce l l s  into 
mi tos i s  in epithel ial  t i s sue  and the fo rmat ion  of the wave of mi to s i s  during the per iod  of in-  
c r e a s e d  mitot ic  ac t iv i ty .  
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The  ro l e  of the lymphoid s y s t e m  in the regula t ion of r egenera t ion  [1, 2] and of o the r  morphogenet ic  
p r o c e s s e s  [9] has  r ecen t ly  been convincingly demons t r a t ed .  However ,  t he re  is no evidence in the l i t e r a tu r e  
of a ro l e  of  the  immune  s y s t e m  ia the regula t ion  of physiological  r egene ra t ion .  

In the invest igat ion desc r ibed  below an a t tempt  was made  to study the diurnal  rhy thm of cel l  p ro l i fe ra t ion  
and the t i m e  of cel l  renewal  in the cornea l  epi thel ium of m i c e  a f t e r  sp lenectomy.  This  exper imenta l  scheme 
was  chosen because  all known populations of  lymphoid ce l l s  a r e  r e p r e s e n t e d  in the spleen,  where,  m o r e o v e r ,  
the  ce l l s  cons i s t  main ly  of  T lymphocytes ,  functioning in coopera t ion  with B ce l l s  [6]. 

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

The exper iment  was c a r r i e d  out on 72 ma le  CBA mice  in August, 1977. The spleen was r emoved  f r o m  
some of the mice  under  e ther  anes thes ia .  A mock  opera t ion  was p e r f o r m e d  on the control  an imals .  The  
control  and exper imenta l  m ice  were  kil led 5 days  af ter  the opera t ion  so that  the t ime  of the opera t ion  coin-  
cided approx ima te ly  with the t i m e  of sac r i f i ce .  The an imals  of  both groups  r ece ived  an in t raper i tonea l  in-  
ject ion of co lcemid in a dose  of 5 m g / k g  body weight at  noon, 3, 6, and 9 p.m.,  midnight,  and 3, 6, and 9 a .m. ,  
and they were  sac r i f i ce  3 h l a te r .  In total  p r epa ra t ions  of each re t ina  20,000 ce l l s  were  examined.  T h e  
co lcemid  mitot ic  index (Mice 1) was calcula ted in p romi l l e .  

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

The  r e s u l t s  a r e  given in Tab l e  1 and Fig.  1. The  o rd inary  rhy thm of mi tos i s  with high values  of Mice 1 
in the morn ing  and af ternoon and low values  in the evening was found in the cornea l  epi thel ium of the control  
m i c e .  Mlcol r e ach ed  a m a x i m u m  between 6 and 8 a .m.  and a min imum between 6 and 9 p .m .  (P = 0.0001). The 
c h a r a c t e r  of the cu rve  of mitot ic  ac t iv i ty  throughout the 24-h per iod coincided with the diurnal  cu rve  of e -  
m i t o s e s  in the cornea l  epi thel ium obtained in expe r imen t s  on noninbred albino m i c e  [5] and C57BL m i c e  [4]. 
However ,  the total  number  of  ce l l s  commencing  mi tos i s  during the 24-h per iod was g r e a t e r  (27.8%) in CBA 
m i c e  than in noninbred (18.0%) o r  C57BL m i c e  (20.3%). Consequently,  the intensity of cel l  mul t ip l icat ion in 
CBA mice  was h igher  than in mice  of the o ther  l ines  studied. Regenera t ion  of the l iver ,  it should be noted, 
a lso  follows a m o r e  rapid  cou r s e  in CBA m i c e  than in an ima l s  of  the  C57BL line, which have low reac t iv i ty  
[3]. CBA mice ,  with a high level  of  immunologic reac t iv i ty ,  mus t  a lso  p o s s e s s  a higher  level  of mitot ic  act iv i ty  
in the i r  epithelial  t i s sue .  
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TABLE 1. Diurnal  Changes  in Mlco 1 in Cornea l  Epi thel ium a f t e r  Splenec-  
tomy 

Time of 
day 

Noon-3 p.m. 
3-6 p.m. 
6-9 p.m. 
9 p.m. -mid night 
midnight- 3 - 

3--6 a.m. 
6--9 a.m 

9 a.m. -noon 

Control (mock operation) 

Mlco 1 • m, %0 

46,1_2,9 
23,0___2,4 
11,7__.2.7 
12,5_1.2 
24,0• 
47.5_+3,5 
58,6+_1,1 
54,7__.3,1 

PI 

0,001 
0,021 

0,184 

0,027 

Toral number of e-mitoses during 24 h 
petlod: 278.1 0/0o �9 

Mtco 1, in o/o ~ 
6 0  
55 
60 
45 
40 
8~ 

Splenectomy 

Mleo 1:~ m, %o 

23, 2-+-2, 7 
25,7___4,2 
13,8__+3,6 
14,5___3,0 
I0,8_I,6 
18.9• 
42,5___4,0 
51,8_.+5,0 

PJ  P l - - 2  

0,01 
0,074 

0,172 0.115 
0,002 

0,008 0 , 0 0 8  
0,177 

Total number of c-mitoses during 24 h 
period: 201.2~, 
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Fig .  1. Diurnal  changes  in index of c -  
m i t o s e s  in cornea l  epi thel ium of  m i c e  
a f t e r  sp lenec tomy.  1) MIco 1 in con-  
t ro l ,  2) MIco 1 in exper iment .  A b s c i s -  
sa, t i m e  of day; ordinate ,  index of c -  
m i t o s e s  in p romi l l e .  

Splenectomy led to cons iderab le  d i s tu rbances  of  m i to s i s  in the cornea l  epi thel ium (Table 1). During 
that  p a r t  of  the  24-h pe r iod  that  is c h a r a c t e r i z e d  by an ac t ive  phase  of  the rhy thm of cell  p ro l i f e ra t ion  in 
contro l  an imals ,  MIco 1 in the co rnea  of the sp lenec tomized  an ima l s  was cons iderab ly  lower  than in the con-  
t ro l  at  nea r ly  all t i m e s  of  invest igat ion.  Whereas  in an ima l s  undergoing the mock  opera t ion  the  inc rease  in 
the  number  of m i t o s e s  o c c u r r e d  on the  boundary  between the da rk  and l ight pe r iods  of  the  day, in the e x p e r i -  
menta l  an ima l s  it  was much l a t e r .  The  peak  of  the  mitot ic  index in the sp lenec tomized  m i c e  also was  pos t -  
polled until l a t e r .  Rhythmic changes  in the morphologica l  and functional p a r a m e t e r s  of  biological  s y s t e m s  
a r e  known to d e t e r m i n e  t he i r  s tabi l i ty  [8]. Any f ac to r  which e n s u r e s  r egu la r i t y  of  an osc i l l a to ry  p r o c e s s  
m u s t  t h e r e f o r e  be  r e g a r d e d  a s  an impor tan t  m e m b e r  of the s y s t e m  of r eac t ions  which const i tute  the t e m p o r a l  
organiza t ion  of the ce l l .  The  data on changes  in the rhy thm of cel l  p ro l i f e ra t ion  a f t e r  sp lenec tomy obtained 
in these  expe r imen t s  indicate that  the lymphoid s y s t e m  and, in pa r t i cu l a r ,  p r o c e s s e s  of  in terac t ion  between 
ce l l s  taking p lace  in the spleen,  somehow influence the entry  of c e l l s  into mi tos i s  in epithelial  t i s sue  and the 
fo rma t ion  of the nwave of m i t o s i s  n during the  per iod  of inc reased  mitot ic  act ivi ty .  

In sp lenec tomized  m i c e  the  to ta l  m unbe r  of  m i t o s e s  blocked during the 24-h per iod by co lcemid  was 
20.1%, o r  72.3% of the control  va lue .  The  renewal  t i m e  of the cornea l  epi thel ium of the mice  was c o r r e s p o n d -  
ingly lengthened as  a r e s u l t  of sp lenec tomy - f r o m  3.6 days  in the  contro l  to 5 days  in the  exper iment .  The  
r a t e  of physiological  r egene ra t ion  was thus slowed. These  findings c o r r e l a t e  with r e s u l t s  [7] showing a de -  
c r e a s e  in the mitot ic  ac t iv i ty  of  hepa tocytes  in the  r egene ra t i ng  mouse  l i v e r  when the spleen was  r emo v ed  
48 h be fo re  par t ia l  hepa tec tomy.  

The  au thors  a r e  grateful  to T .  V. Savchenko and L.  P .  Senkevich for  help with the expe r imen t s .  
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I M M U N O H I S T O C H E M I C A L  S T U D Y  O F  D I F F E R E N T I A T I O N  

O F  T H E  C E P H A L I C  L O B E  O F  T H E  C H I C K  E M B R Y O N I C  

A D E N O H Y P O P H Y S I S  

V.  M.  B a r a b a n o v  a n d  D.  B.  N i k o l o v a - K i t o v a  UDC 591.481.2: 616-097 

It was shown by the method of indirect immunofluorescence that ACTH appears in the cephalic 
lobe of the adenohypophysis of chick embryos after the 8th day of development. A new t issue-  
specific antigen (A 3) was found in the adenohypophysis: It is located in the cephalic lobe and 
appears on the 7th day of embryonic development. It is concluded from the resul ts  of quanti- 
tative analysis of the distribution of ACTH and antigen A3 in cel ls  of the adenohypophysis of 
l l - d a y  chick embryos that antigen A3 is present  in the corticotropic cells .  

KEY WORDS: chick embryonic adenohypophysis; ACTH; t issue-specif ic  antigen; immuno- 
fluorescence. 

It has bee~ shown by immunologic methods that ACTH in birds is contained in the cephalic lobe of the 
adenohypophysis [6, 7, 9]. The period of specific differentiation of the adenohypophysis in chick embryos 
begins with the 6th day of development. ACTH is fvund immunohistochemicaily after the 9th day [8] although, 
as  the resul ts  of biological tes ts  have shown, corticotropic activity appears on the 8th day [10, 12] and melano- 
cyte-stimulating activity, also characterist ic  of ACTH, appears on the 5th day [5, 11] or  at 6-6.5 days of 
development [4]. To discover the principles governing differentiation of the embryonic adenohypephysis it is 
interesting to study the dya~mics of appearance not only of hormones, but also of t issue-specif ic  antigens 
[1, 2]. The object of the present  investigation was to make a comparative study of the appearance of  ACTH 
and the t issue-specif ic  adenohypophyseal antigen A3 and their  localization in the adenohypophysis of chick 
embryos~ 

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

Adenohypophyses of chick embryos (from Russian White hens) at  6-11, 13, 15, and18 days of develop- 
ment and 6-day-old chicks were investigated, In some experiments the hypophyses of 8-day quail embryos, 
rabbits, a 20-week human fetus, and 11-, 15- ,  and 18-day CBWA mouse embryos also were used. Tissues  
were fixed in Bouin's mixture and embedded in paraffin wax; serial  sections were cut to a thickness of 5/~ 
and treated by the indirect immunofluoresoence method [3]. 
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