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Target Organs of ~3~I-Chorionic Gonadotrophine 

B y  m e a n s  o f  b io log i ca l  m e t h o d s  i t  h a s  b e e n  a s c e r t a i n e d  
t h a t  t a r g e t  o r g a n s  of  c h o r i o n i c  g o n a d o t r o p h i n e  (HCG)  
a r e  o v a r i e s ,  p i t u i t a r y  a n d  s u p r a r e n a l s  (for  r e v i e w  see  
LAURITZEN1). L i m i t a t i o n s  of b i o l og i ca l  e x p e r i m e n t s  d id  
n o t  a l l ow  u s  to  s o l v e  t h e  p r o b l e m  w h e t h e r  s o m e  o t h e r  
t a r g e t  o r g a n s  e x i s t  to  w h i c h  t h e  H C G  h a s  a spec i f i c  
r e l a t i o n s h i p  in  a d d i t i o n  t o  t h o s e  a l r e a d y  k n o w n .  E x p e r i -  
m e n t s  u s i n g  r a d i o a c t i v e l y  l a b e l e d  h o r m o n e s  a p p e a r  to  
be  a n  e x t r a o r d i n a r i l y  s u i t a b l e  too l  for  t h i s  p u r p o s e .  W e  
w e r e  p r i n c i p a l l y  i n t e r e s t e d  in  t h e  q u e s t i o n  of  l o c a l i z a t i o n  
of  t h e  spec i f i c  b i n d i n g  s i t e s  o f  t h e  H C G .  W e  u s e d  c o m -  
p a r a t i v e l y  s m a l l  doses ,  w i t h  a n  a c t i o n  j u s t  o n  t h e  b o r d e r  
of  b i o l o g i c a l  e f f e c t i v e n e s s ,  as  we  a r e  of  t h e  o p i n i o n  t h a t  
u n d e r  t h e s e  c o n d i t i o n s  a n  e v e n t u a l  d i f f e r e n c e  in  t h e  
b i n d i n g  of  H C G  on  t h e  i n d i v i d u a l  o r g a n s  m a y  m a n i f e s t  
i t se l f  b e t t e r  t h a n  w i t h  a p p l i c a t i o n  of  h i g h  doses ,  w h i c h  
o v e r f l o a d  t h e  o r g a n i s m  w i t h  r a d i o a c t i v e  m a t e r i a l  a n d  
m a k e  a f i ne r  d i f f e r e n t i a t i o n  a c c o r d i n g  t o  i n d i v i d u a l  
o r g a n s  e i t h e r  d i f f i c u l t  o r  i m p o s s i b l e  (SEI~I 2). 

T h e  e x p e r i m e n t  w a s  p e r f o r m e d  o n  a t o t a l  of  33 i n f a n t i l e  
W i s t a r  f e m a l e  r a t s  48.5 g o f  w e i g h t  in  a v e r a g e .  H C G  
( O r g a n o n )  w i t h  a b i o l og i ca l  a c t i v i t y  of  2500 I U  p e r  m g  
w a s  u s e d .  T h e  i o d a t i o n  o f  t h e  h o r m o n e  w a s  m a d e  a c c o r d -  
i n g  to  GREXNWOOD e t  a12. R e s u l t i n g  a v e r a g e  s p e c i f i c  
a c t i v i t y  w a s  150 txCi/~g p r o t e i n .  T h e  b i o l og i ca l  a c t i v i t y  
of  t h e  h o r m o n e  in  p r o t e i n  f r a c t i o n  w a s  d e t e r m i n e d  b y  
i m m u n o l o g i c a l  m e t h o d  of  t-IORSK'~ e t  al. ~. A f t e r  t h e  
d e t e r m i n a t i o n  o f  t h e  a m o u n t  of  I U  H C G  p e r  1 m l  of  
t h e  s o l u t i o n ,  t h e  a c t i v e  p a r t  of  t h e  f r a c t i o n s  w a s  d i l u t e d  
t o  c o n t a i n  i I U  p e r  0.5 m l .  T h i s  a m o u n t  w a s  i n j e c t e d  i .v .  
o n c e  to  e a c h  e x p e r i m e n t a l  a n i m a l .  T h e  a n i m a l s  w e r e  

in Immature  Female Rat 

ki l led  b y  d e c a p i t a t i o n  in  e t h e r  n a r c o s i s  20, 60, 120 m i n  
a f t e r  t h e  h o r m o n e  a p p l i c a t i o n .  O v a r i e s ,  1 c o r n e r  of  t h e  
u t e r u s ,  s u p r a r e n a l ,  a p i ece  of  m u s c u l u s  g a s t r o c n a e m i u s ,  
c e r e b r a l  co r t ex ,  w h o l e  h y p o t h a l a m u s ,  m e d i a n  e m i n e n c e ,  
p i t u i t a r y  a n d  t h y r e o i d e a  w e r e  d i s s e c t e d  a n d  w e i g h e d .  
T h e  r a d i o a c t i v i t y  w a s  m e a s u r e d  b y  m e a n s  of  T e s l a  
N Z G  319 a p p a r a t u s  w i t h  s p e c t r o m e t r i c  s o n d e .  T h e  sen -  
s i t i v i t y  of  t h e  a p p a r a t u s  w a s  s e t  so  t h a t  a s  t h e  r e l a t i v e  
f r e q u e n c y  of  i m p u l s e s  p e r  m i n  w a s  a l w a y s  o f  a v a l u e  of  
1 0 , 0 0 0 c p m .  T h e  a v e r a g e  v a l u e  of  c p m  of  t h e  t o t a l  
a m o u n t  a p p l i e d  w a s  2222.412.  T h e  u p t a k e  of  t h e  lalI-  
H C G  w a s  e x p r e s s e d  as  a) t h e  t o t a l  a p p l i e d  r a d i o a c t i v i t y  
t a k e n  u p  b y  100 m g  of  t h e  t i s s u e ,  b) t h e  r a t i o  b e t w e e n  
t h i s  p e r c e n t u a l  v a l u e  in  t h e  i n v e s t i g a t e d  a n d  r e f e r e n c e  
t i s s u e  ( ske l e t a l  m u s c l e  or  c e r e b r a l  co r t ex )  a n d  c) t h e  r a t i o  
of  c p m  p e r  100 m g  of  i n v e s t i g a t e d  t i s s u e  to  e p n l  p e r  100 m g  
of  r e f e r e n c e  t i s s u e .  

T h e  r e s u l t s  of  u p t a k e  of  I~ I I -HCG b y  t h e  o r g a n s  
e x a m i n e d  a r e  s u m m a r i z e d  in  t h e  T a b l e s  I a n d  I I .  T h e  
i n t e r v a l  of  120 r a in  b e t w e e n  t h e  h o r m o n e  i n j e c t i o n  a n d  
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Table I. Radioactivity in tissues of immature  female rats 120 min after i.v. injection of 1 IU ~alI-HCG 

Radioactivity of the total dose 
applied/100 mg tissue (%) 
(mean • S.E.) 

Radioactivity of the total dose 
applied/100 mg tissue (%) 
Radioactivity of the total dose 
applied/100 mg striated muscle (%) 
(mean • S.E.) 

cpm/100 mg 
measured organ 
cpm/100 mg 
striated muscle 
(mean -1- S.E.) 

Ovaries 1.23 • 0.7 5.22 ~: 1.50~ 7.58 :~ 2.85 �9 
Pitui tary 0.42 -4- 0.18 2.92 -E 1.15 3.38 J: 1.19 
Suprarenal 0.32 :t= 0.14 1.95 ~ 0.37~ 3.54 ~: 1.37 
Uterus 0.33 i 0.11 3.36 =L 0.98 a 3.21 :J= 0.98 �9 
Striated muscle 0.14 ~ 0.04 1.00 1.00 
Thyreoidea 67.42 i 19.08 2743.30 ~ 493.09 �9 1525.29 J: 405.52 �9 

a The tissue/muscle ratio is different from 1.00 at p 0.05. The hypothesis was evaluated by the t-test that  tissue/muscle ratio has an average 
value of 1. This hypothesis was rejected if the 95% confidence limits for the ratio's mean value did not involve the value of 1. 

Table II. Radioactivity in brain and pituitary of immature  femaIe rats 120 min after i.v. injection of 1 IU 181I-HCG 

Radioactivity of the total dose 
applied/100 mg tissue (%) 
(mean :k S.E.) 

Radioactivity of the total dose 
applied/100 mg tissue (%) 
Radioactivity of the total dose 
applied/100 mg cerebral cortex (%) 
(mean :t: S.E.) 

cpm/100 mg 
measured organ 
cpm/100 mg 
cerebral cortex 
(mean J: S.E.) 

Pitui tary 0.42 :~ 0.18 7.67 -t: 1.48 ~ 3.38 :t= 1.19 ~ 
Hypothalamus 0.02 i 0.0097 1.31 :t= 0.35 0.67 -4- 0.13 
Median eminence 0.06 i 0.03 1.65 :[: 0.37 1.50 ~ 0.37 
Cerebral cortex 0.04 ~: 0.01 1.00 

The tissue/cerebral cortex ratio is different from 1.00 at p 0.05. The hypothesis was evaluated by the t-test that  tissue/cerebral cortex ratio 
has an average value of 1. This hypothesis was rejected if the 95% confidence limits for the ratio's mean value did not involve vahle of 1. 
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killing of the  exper imenta l  animals  showed mos t  signifi- 
cant  results.  The control  group of 6 infant i le  female ra ts  
of the  same weight  was in jec ted  i.v. wi th  ~3~I-bovine 
se rum a lbumin  (2 ~,g in 0.5 ml  of p h o s p h a t e  buffer).  
Ioda t ion  was done in t he  same way  as in t he  case of 
HCG. The value of epm of the  tota l  a m o u n t  appl ied was 
6,000,000. The exper imen ta l  design was the  same as in 
t he  exper imenta l  group. No preferent ia l  incorpora t ion  
was found in compar i son  wi th  reference tissue, s imilar ly 
to w h a t  has been shown by  DE KRETSER et al. ~. In  our 
expe r imen t  wi th  ~31I-HCG it  was possible to es tabl ish a 
s ta t is t ica l ly  s ignif icant  up take  of rad ioac t iv i ty  by  the  
ovary,  u terus  and p i tu i ta ry ,  bu t  no t  by  the  suprarenal .  
I t  m a y  be of in teres t  in th is  connec t ion  t h a t  while LAU- 
RITZEN et al# found a high concen t ra t ion  of HCG in the  
hypophys i s  of the  h u m a n  embryo  by  biological methods ,  
t h e y  were unable  to show its presence  in the  ovaries, 
jus t  as TsuMujI  v some years  ago did no t  f ind any  pref-  
erent ial  accumula t ion  of ~ I - H C G  in the  ovaries of the  
rabbi t .  

We believe, however,  t h a t  a mos t  in teres t ing  resul t  is 
demons t ra t ed ,  name ly  a h igh accumula t ion  of ~3~I-HCG 
in the  uterus.  A direct  effect  of HCG on the  uterus  was 

only supposed by  some authors  up to now (for review 
see LAURITZEN1). This effect  should be fu r the rmore  
in tens ively  s tudied.  

Zusammenfassung. Die Ein lagerung  yon lalI-HCG und 
l* l I -Serulna lbumin in einige Organe unreifer R a t t e n -  
weibchen wurde  g a m m a r a d i o m e t r i s c h  gemessen. Eine  
s ignif ikant  e rh6hte  Akkumula t ion  der  Rad ioak t iv i t~ t  
nach  la l I -HCG-Verabre ichung wurde  im Ovarium, dem 
Uterus,  der  H y p o p h y s e  und  der  Schilddrtise festgestell t .  
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Identif ication of Acrocentr ic  C h r o m o s o m e s  Involved in the Format ion  of 'Fus ion' -Metacentr ics  
in Mice.  Proposa l  for N o m e n c l a t u r e  of M. poschiavinus Metacentrics  

Cytogenet ic  me thods  have  res t r ic ted  value in the  field 
of mouse genet ics  unless means  are avai lable to  make  the  
ident i f ica t ion of individual  chromosomes  possible. There-  
fore, s t ruc tu ra l  var ia t ions  due to centr ic  fusion of acro- 
centr ic  chromosomes  are of considerable  in te res t  because 
' fus ion ' -chromosomes  such as the  T 163 H- 1, t he  T 1Ald- 2, 3, 
and the  T 1Wh-4 metacen t r i c s  are recognizable cy togene t ic  
markers  of t he  respect ive  mouse  strains.  Compared  to 
these  s t ra ins  wi th  a single pa i r  of me tacen t r i c  chromosomes  
each, the  ka ryo type  of t he  tobacco mouse,  M. poschia- 
vinus, is character ized  by  the  presence  of 7 pairs  of 
Rober t son ian  ' Ius ion ' -metacen t r ics  5, 6. 

Any  fur ther  s tep  con t r ibu t ing  to the  ident i f ica t ion and  
indiv idual iza t ion  of the  acrocentr ics  involved in t rans-  
locat ion-fusions should be helpful  in genet ic  s tudies  in 
mice. Therefore,  a t t e m p t s  were unde r t aken  to iden t i fy  
the  acrocentr ic  cons t i tuen t s  (chromosome arms) of the  
' fus ion ' -metacen t r i c  of the  T iAld - t r ans loca t ion  by  cross- 
ing female A K R - m i c e  homozygous  for the  T i A l d - c h r o m o -  
some ( 2 n =  38; N.F.  = 4 0 )  wi th  the  wild t y p e  tobacco 
mouse  (M. poschiavinus) carry ing  7 pairs  of me tacen t r i c s  
(2n = 26; N,F.  = 40). I t  can be assumed t h a t  the  chromo-  
somes of the  A K R - s t r a i n  as well as the  acrocentr ics  of 
the  l abora to ry  mouse s t ra ins  in general  are homologous  
to the  acrocentr ics  or to the  a rms of the  metacen t r i c s  of 
the  tobacco mouse.  W h e t h e r  or no t  the  T I A l d - m e t a c e n t r i c  
is among  the  7 metacen t r i c s  of the  tobacco mouse  should 
be revealed by  meiot ic  s tudies  in F 1 offsprings of such 
crosses. However ,  o ther  combina t ions  could have  been  
es tabl ished by  the  fusions of the  acrocentr ics  in bo th  
strains.  F l -an imals  can be expec ted  to be he te rozygous  
for 7 metacen t r i c s  of the  tobacco  mouse  and Ior one 
TIAld -me tacen t r i c .  Yet,  in t he  f i rs t  case ment ioned ,  
p r imary  spe rma tocy te s  of Flc~ examined  in diakinesis  
and first  m e t a p h a s e  stages would show 6 t r iva len ts  and  
6 b iva lents  including the  b iva len t  bui l t  up by  a homo-  
logous pair  of metacent r ics ,  and the  X Y - b i v a l e n t .  In  the  
o ther  case more compl ica ted  figures would result�9 

In  fact,  a diploid chromosomal  set  (spermatogonia ,  
bone marrow) of 2n = 32 (N.F. = 40) wi th  8 metacen t r i c s  
was found in the  3 F 1 males (Figure 1) and  the  2 F 1 
females f rom di f ferent  l i t ters  so far s tudied.  Rough  
measu remen t s  indicate  t h a t  the  T i A l d - c h r o m o s o m e  

Fig. 1. IKaryotype (bone marrow metaphase) of a (M. poschiavinus 
~' x AKR/TIAld-T1Ald ~) F I c~. 2n ~ 32; N.F. -- 40. 
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