
270 Specialia EXPERIENTIA 34/2 

and/ lac ta t ion  on  t h e ! s e r u m ~ s e l e n i u m ~ o n t e n t  of  r a t s  Effects  o f ] p r e g n a n c y  ~_~ r 

D. B e h n e ,  R .  y o n  B e r s w o r d t - W a l l r a b e ,  W E l g e r ,  G. H u b e  a n d  W .  W o l t e r s  

Hahn-Meitner-Institut /~r Kern/orschung Berlin, Glienicker Strasse 100, D-IO00 Berlin 39, and Schering AG, MiHler- 
strasse 170, D-IO00 Berlin 65, 8 June 1977 

Summary. T h e  s e r u m  s e l e n i u m  c o n t e n t  of  r a t s  w a s  m e a s u r e d  b y  m e a n s  of  n e u t r o n  a c t i v a t i o n  a n a l y s i s .  I t  w a s  f o u n d  to  
d r o p  b e t w e e n  t h e  1 2 t h  d a y  of  p r e g n a n c y  a n d  t e r m  a n d  t o  r e t u r n  to  i t s  o r i g i n a l  l eve l  w i t h i n  2 d a y s  a f t e r  d e l i v e r y .  
H y s t e r e c t o m y  on  t h e  1 0 t h  d a y  of  g e s t a t i o n  p r e v e n t e d  t h i s  d e c r e a s e .  N u r s i n g  h a d  n o  i n f l u e n c e  on  t h e  e l e m e n t  level .  
T h e  f i n d i n g s  s u g g e s t  t h a t  p l a c e n t a l  s e c r e t i o n s  m i g h t  be  i n v o l v e d  in t h e  c o n t r o l  o f  t h e  s e r u m  s e l e n i u m  c o n t e n t  of  r a t s  
d u r i n g  p r e g n a n c y .  

T h e  i n v e s t i g a t i o n  of  t h e  d y n a m i c s  of  s e l e n i u m  in  b l o o d  
in  r e l a t i o n  t o  g e s t a t i o n a l  p r o c e s s e s  m i g h t  h e l p  to  e l u c i d a t e  
t h e  p h y s i o l o g i c a l  ro le  of  t h i s  e s s e n t i a l  t r a c e  e l e m e n t .  I t  
h a s  b e e n  o b s e r v e d  t h a t  t h e  s e r u m  s e l e n i u m  c o n t e n t  in  
r a t s  d e c r e a s e s  s i g n i f i c a n t l y  b e t w e e n  t h e  1 0 t h  a n d  15 th  
d a y  of  g e s t a t i o n  a n d  r e m a i n s  a t  t h e  r e d u c e d  level  u n t i l  
t e r m  1. I t  w a s  a s s u m e d  t h a t  t h i s  c h a n g e  c o u l d  be  r e l a t e d  
to  t h e  t r a n s f e r e n c e  of  t h e  l u t e o t r o p i c  f u n c t i o n  of t h e  
p i t u i t a r y  t o  t h e  p l a c e n t a  o n  t h e  1 2 t h  d a y  of  g e s t a t i o n  2. 
I n  o r d e r  t o  f i n d  e v i d e n c e  to  s u p p o r t  t h i s  a s s u m p t i o n  
a n d  to  o b t a i n  m o r e  i n f o r m a t i o n  a b o u t  t h e  s e l e n i u m  
m e t a b o l i s m ,  t h e  serum s e l e n i u m  content of  r a t s  w a s  
d e t e r m i n e d  d u r i n g  p r e g n a n c y  a n d  l a c t a t i o n ,  a n d  a f t e r  
t e r m i n a t i o n  of  p r e g n a n c y  b y  h y s t e r e c t o m y .  

Table 1. Serum selenium content in nonpregnant,  p r e g n a n t  and 
hysterectomized rats 

Experimental groups Serum dry weight 
(n = 8) Serum wet weight 

(%) 

Selenium content 
(10 8 g/g dried serum) 

Nonpregnant controls 9.2 • 0.3 4.6 4- 0.3 
Day 20 
Hysterectonfizcd 8.3 i 0.4 4.8 4- 0.5 
on day 10 
Pregnant 9.3 4- 1.0 3.4 4- 0.3 

Data are given as mean 4- SD. 

Methods. 40 m a t u r e  f e m a l e  ' W i s t a r '  r a t s  w i t h  b o d y  
w e i g h t s  of  2 2 0 - 2 6 0  g we re  u s e d  for  t h e  e x p e r i m e n t s .  
T h e y  we re  k e p t  u n d e r  s t a n d a r d i z e d  l a b o r a t o r y  con d i -  
t i o n s  in  a n  a i r - c o n d i t i o n e d  a n i m a l  r o o m  w i t h  t h e  l i g h t s  
o n  b e t w e e n  06.00 a n d  21.00 h a n d  fed  c o m m e r c i a l  A l t r o -  
m i n  e r a t  p e l l e t s  c o n t a i n i n g  0.3 p p m  Se a n d  t a p  w a t e r  
a t  l i b i t u m .  P r o e s t r u s  r a t s  w e r e  m a t e d .  W h e n  s p e r m s  
we re  s e e n  t h e  n e x t  m o r n i n g  in  v a g i n a l  s m e a r s ,  t h i s  d a y ( d )  
w a s  c o n s i d e r e d  a s  d a y  1 of  t h e  e x p e r i m e n t .  T h e  r a t s  were  
d i v i d e d  i n t o  5 g r o u p s  of  8 a n i m a l s  e a c h :  1. n u l l i p a r o u s  
i n t a c t ;  2. p r e g n a n t ;  3. p r e g n a n t  a n d  h y s t e r e c t o m i z e d  
on  d 10 ,  4. o v a r i e c t o m i z e d  on  t h e  d a y  b e f o r e  t h e  b e g i n -  
n i n g  of  t h e  e x p e r i m e n t  (d 0); 5. p r e g n a n t  a n d  l a c t a t i n g .  
I n  t h e  l a t t e r  g r o u p ,  l i t t e r s  w e r e  r e d u c e d  to  5 y o u n g  o n  
d 22. N u r s i n g  w a s  l i m i t e d  on  d 24 [d 2 p o s t  p a r t u m  (p.p.)]  
a n d  o n  d 36 (d 14 p .p . )  to  60 m i n  a f t e r  t h e  s u c k l i n g s  h a d  
b e e n  s e p a r a t e d  f r o m  t h e i r  m o t h e r s  for  2 h .  
S a m p l e s  of  1 m l  of  b l o o d  w e r e  t a k e n  f r o m  t h e  o r b i t a l  
v e n o u s  p l e x u s .  B l o o d  s a m p l i n g ,  o v a r i e c t o m y  a n d  h y s -  
t e r e c t o m y  were  p e r f o r m e d  u n d e r  a p p r o p r i a t e  e t h e r  
a n e s t h e s i a .  
1s t  e x p e r i m e n t :  B l o o d  s a m p l e s  were  t a k e n  f r o m  t h e  
g r o u p s  1, 2 a n d  3 o n  d 20 ( t ab l e  1). 
2 n d  e x p e r i m e n t  : B l o o d  s a m p l e s  we re  d r a w n  f r o m  g r o u p  5 
o n  d 0 s h o r t l y  b e f o r e  m a t i n g ,  t h e n  o n  d 10, 11, 12, 13, 14, 
21, o n  d 24 10 m i n  a n d  4 h a f t e r  n u r s i n g  a n d  on  d 36 
b e f o r e  a n d  10 m i n  a n d  4 h a f t e r  n u r s i n g .  F r o m  g r o u p  4 
b l o o d  s a m p l e s  w e r e  t a k e n  o n  d 0 s h o r t l y  b e f o r e  t h e  
o v a r i e c t o m y  a n d  t h e n  o n  t h e  s a m e  d a y s  as  a b o v e  ( f igure ,  
t a b l e  2). 
T h e  s e r u m  w a s  s e p a r a t e d  f r o m  t h e  o t h e r  b l o o d  c o m p o n e n t s  
b y  c e n t r i f u g a t i o n  a n d  s t o r e d  a t  a t e m p e r a t u r e  of  - 2 0  ~ 
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Selenium content in the blood serum of 8 pregnant and lactating rats 
(0-0)  and 8 ovariectomized controls (O-O). The data  are expressed 
as mean -t- SD. For each animal the values are calculated as a 
percentage of the serum selenium content on the day before the 
beginning of the experiment. 

Table 2. Effect of nursing on the serum selenium content  of rats 

Experimental groups Serum dry weight Selenium content 
(n = 8) Serum wet weight (10 -e g/g dried serum) 

(%) 

Ovariectomized controls on day 
2 p.p. 8.7 4- 0.5 4.7 4- 0.4 

14 p.p. 9.1 -[- 0.4 5.0 -r 0.4 
Lactating rats on day 2 p.p. 
Before nursing No data No data 
After nursing 
10 min 9.0 • 0.2 4.3 4- 0.4 
4 h 8.7 -[- 0.2 4.4 -[- 0.4 

Lactating rats on day 14 p.p. 
Before nursing 8.1 -r 0.5 4.9 4- 0.6 
After nursing 
10 min 7.6 4- 0.4 4.8 4- 0.5 
4 h 7.6 -4- 0.4 4.8 4- 0.5 

Data are given as mean 4- SD. 
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Dur ing  the  sampl ing  and  the  sample  p repara t ion ,  it  only 
came into  con t ac t  wi th  p las t ic  surfaces which  h a d  been 
c leaned wi th  ni t r ic  acid and  bidis t i l led water .  
The de t e rmina t i on  of selenium was carr ied out  by  means  

o f  i n s t rumen ta l  neu t ron  ac t iva t ion  analysis.  The a n a -  
ly t ical  p rocedure  has  been  descr ibed in deta i l  elsewhere a. 
I t  included the  i r rad ia t ion  of 25 mg Of dr ied se rum,  
sealed in h ighly  pure  silica ampoules ,  wi th  t he rma l  reac tor  
neu t rons  and  the  m e a s u r e m e n t  of t he  g a m m a  rays  of 75Se 
by  means  of a Ge(Li) de tec tor .  The selenium con t en t  
was ca lcula ted  for the  d ry  weigh t  of the  se rum sample.  
Results. The serum selenium con t en t  was s ignif icant ly  
lower (p < 0.001) in p r e g n a n t  ra t s  on d 20, whereas  for 
the  animals,  which  had  been  hys t e rec tomized  on d 10, no 
difference f rom the  nul l iparous contro l  group was found 
(table 1). 
F r o m  the  resul ts  of the  2nd expe r imen t  in the  figure, it  
can be seen t h a t  the  se rum selenium con t en t  in p r e g n a n t  
an imals  did no t  devia te  f rom t h a t  of the  ovar iec tomized  
contro l  group up to d 12, bu t  t h e n  con t inuous ly  de- 
creased, a n d  shor t ly  before te rm,  a t  70% of the  con t en t  
before p regnancy ,  reached i ts  lowest  point .  On d 24 
(d 2 p.p.) i t  had  risen again  to  t he  level of t he  ovar iec to-  
mized contro l  group, and  no difference be tween  the  
lac ta t ing  and  the  ovar iectolnized contro l  animals  was 
found on d 36 (d 14 p.p.) ei ther .  Nurs ing  did no t  influence 
the  serum selenium con t en t  (table 2). 

Changes  in the  p ro t e in /wa te r  ratio in s e r u m  were observed  
dur ing  p r e g n a n c y  and lac ta t ion.  Compared  wi th  t h e  
values  of the  ovar iec t0mized controls ,  t h e  a m o u n t  of d r y  
m a t t e r  in t h e  se rum was s ignif icant ly  lower on d 12 
(p < 0.01) and  on d 36 (p <~ 0.001). 
Discussion. As nea r ly  all of the  selenium in se rum is 
b o u n d  to  prote ins ,  changes  in the  wa te r  co n t en t  m a y  
s imula te  changes  in the  serum selenium level when  
calcula ted  for t h e  we t  weigh t  or for t h e  vo lume of t h e  
sample*. I t  was therefore  necessary here  to  re la te  the  
selenium c o n t e n t  to the  d ry  weight  of t he  se rum sample .  
In  accordance  wi th  the  earl ier  s t u d y  1, t he  se rum sele- 
n ium co n t en t  of p r e g n a n t  ra ts  was found in these  2 
d i f ferent  expe r imen t s  to  be reduced subs tan t i a l ly  a t  t e rm.  
Since it began  to decrease the  day  when  the  h o r m o n a l  
cont ro l  of t he  corpora  lu tea  was t r ans fe r r ed  f rom the  
p i t u i t a r y  to the  p lacen ta  s and r e t u rn ed  to  the  original  
level wi th in  2 days  af ter  del ivery,  and  since h y s t e r e c t o m y  
on d 10 p r e v e n t e d  th is  drop,  p lacen ta l  secret ions  could 
have  been involved in these  changes.  
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Summary. The effect  of soma tos t a t i n  and of thyro l iber in  on the  mi to t ic  incidence in the  organ-cu l tured  an te r ior  
p i tu i t a ry  lobe of the  ra t  was inves t iga ted ,  using the  colchicine me t ap h as e - a r r e s t  technique .  I t  was found  t h a t  somato-  
s ta t in  added  to the  cul ture  medium,  toge the r  wi th  thyrol iber in ,  b locked the  mi togenic  effect  of the  la t ter .  

I t  was previous ly  shown in our l abora to ry  t h a t  thyro l iber in  
( thyro t rop in  releasing hormone ,  TRH) ,  s t imula ted  the  
ra t  adenohypophys i a l  cell prol i fera t ion in vi t ro  z-4 as 
well as in vivo ~. I t  was therefore  of in te res t  to see wh e t h e r  
soma tos t a t i n  (SRIF) ,  the  first  h y p o t h a l a m i c  inhibi t ing 
ho rm one  available in a syn the t i c  form, influences the  
adenohypophys i a l  cell prol i ferat ion.  The p resen t  repor t  
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The mitotic incidence in the organ-cultured adenohypophysial ex- 
plants: the control, and exposed to TRH, SRIF and to TRH plus 
SRIF. The bars indicate mean values • SEN. n = number of in- 
vestigated explants in each group. 

deals w i th  the  effects  of soma tos t a t i n  alone, and  soma- 
to s t a t i n  t oge the r  wi th  T R H ,  on the  mi to t ic  incidence in 
the  o rgan-cu l tu red  anter ior  p i t u i t a ry  of the  rat .  
Male Sprague-Dawley  rats ,  weighing abou t  160 g each, 
were used as donors  of the  pi tui tar ies .  The  anter ior  lobes, 
each d iv ided into 4 par ts ,  were cu l tu red  in a med i um 
composed  of TC 199 (95%) and calf se rum (5%) a t  37~ 
in the  a tmosphe re  of 95% of oxygen  and  5% of ca rbon  
dioxide.  Addi t ional ly ,  some of the  media  con ta ined  T R H  
(Calbiochem) and S R I F  (Calbiochem), or the  2 l a t t e r  
c o m p o u n d s  together .  T R H  was added  at  the  beg inn ing  
of the  incuba t ion  in a concen t ra t ion  of 3 • 10 -s M. S R I F  
was added  twice:  a t  the  beginning  and  on the  6 th  h of 
incubat ion ,  in a concen t ra t ion  of 10 -7 M. To all the  media,  
colchicin (Fluka AG) was added  in a dose of 0.05 ffg/ml, 
twice,  on the  4th and  9th  h of incuba t ion .  Af te r  14 h of 
incubat ion ,  t he  exp lan t s  were  f ixed on formol-subl imate .  

1 This work was supported by Polish Academy of Sciences, 
program No 10.4. 

2 J. Kunert-Radek, Endokr. pol. 25, 21 (1974). 
B M. Pawlikowski and J. Kunert-Radek, Eudocr. exp. 9, 135 

(1975). 
4 M. Pawlikowski, H. St~piefi and J. Kunert-Radek, Neuro- 

endocrinology 18, 277 (1975). 
5 J. Kunert-Radek and M. Pawlikowski, Neuroendoerinology 17, 

92 {1975). 


