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t h a t  of h y p o t h y r o i d  t i ssue  (p < 0.05). W i t h  1000 n g / m l  
T R H  the  m e a n  increase  in T S H  was less t h a n  w i t h  100 ng/  
ml  ; however ,  t he  dif ference was no t  s t a t i s t i ca l ly  s ignif icant .  
These  resul t s  are  shown  ill t h e  Figure.  

Discussion. The  resu l t s  descr ibed  above  d e m o n s t r a t e  
t h a t  inc reas ing  doses of T R H  elici t  inc reas ing  release of 
T S H  f rom p i t u i t a r y  t i ssue  o b t a i n e d  f rom e u t h y r o i d  a n d  
21 -day - thy ro idec tomized  r a t s  ill v i t ro .  The  0.1 ng /mI  
c o n c e n t r a t i o n  of T R H  was more  effect ive in caus ing  T S H  
release f rom e u t h y r o i d  p i t u i t a r i e s  t h a n  f rom hypo-  
t h y r o i d  p i tu i ta r ies ,  t he  r a t e  of release of b o t h  a p p r o a c h i n g  
m a x i m u m  w i t h i n  30 mill.  

Severa l  a l t e rna t i ve s  m i g h t  exp la in  t h i s  f ind ing  of 
re la t ive  un respons iveness  of h y p o t h y r o i d  p i t u i t a r y  t i ssue  
to 0.1 n g / m l  T R H .  Firs t ,  if i t  is t r u e  t h a t  t he  h y p o t h a l a m i c  
secre t ion of T R H  increases  in  h y p o t h y r o i d i s m ,  as ha s  
been  suggested~, t h e n  r epea t ed  exposure  of t he  p i t u i t a r y  
to  increased  c o n c e n t r a t i o n  of T R H  m i g h t  resu l t  in a s t a t e  
of re la t ive  re f rac tor iness  to  T R H .  Progress ive  un respon-  
s iveness  to  T R H  fol lowing r epea t ed  infus ions  of T R H  has  
been  shown to occur  b y  o t he r s L  Secondly,  i t  is possible  
t h a t  t he  p i t u i t a r y  g land  requi res  a m i n i m a l  a m o u n t  of 
t h y r o i d  h o r m o n e  for i ts  r ou t i ne  m e t a b o l i c  processes 
inc lud ing  t h e  syn thes i s  of T S H .  I f  th i s  is t rue ,  t h e n  t he  
d imin i shed  respons iveness  of t he  h y p o t h y r o i d  p i t u i t a r y  
t i ssue  to 0.1 n g / m l  T R H  m i g h t  s imply  ref lect  a d imin i shed  
m e t a b o l i c  a c t i v i t y  t h a t  is ove rcome  b y  larger  concen t r a -  

t ions  of T R H .  Las t ly ,  i t  is possible  t h a t  t he re  are 2 'pools '  
of T S H ,  a ' l ab i le '  one r e spond ing  to  low doses of T R H  
p r e s e n t  p r i m a r i l y  in  e u t h y r o i d  p i t u i t a r y  t i ssue  a n d  a 
second fo rm p re sen t  in  b o t h  e u t h y r o i d  and  h y p o t h y r o i d  
p i t u i t a r y  t issue.  

E u t h y r o i d  a n d  h y p o t h y r o i d  p i t u i t a r i e s  d id  no t  r e spond  
d i f fe ren t ly  to  t he  h igher  c o n c e n t r a t i o n s  of T R H  (1.0, 10.0, 
100.0, 1000.0 ng /ml )  and  b o t h  e u t h y r o i d  and  h y p o t h y r o i d  
p i tu i t a r i e s  c o n t i n u e d  to  release s ign i f ican t  a m o u n t s  of 
T S H  a t  60 min.  I f  t h e  p i t u i t a r y  c o n c e n t r a t i o n  of biolog- 
icaIly a n d  immuno log ica l ly  ac t ive  T S H  is decreased  in 
h y p o t h y r o i d i s m ,  as ha s  beeI1 shown  b y  severa l  in- 
ves t iga torsS  ~, a n d  a t  t he  h igher  c o n c e n t r a t i o n s  of T R H  
(1.0, 10.0, 100.0 and  1000.0 ng /ml )  h y p o t h y r o i d  p i t u i t a r y  
t i ssue  is as capab le  of re leas ing  T S H / m g  p i t u i t a r y  as is 
e u t h y r o i d  p i t u i t a r y  t issue,  t h e n  i t  is poss ible  t h a t  t he  
p i t u i t a r y  g land  of h y p o t h y r o i d i s m  possesses an  e n h a n c e d  
p o t e n t i a l  to  release T S H ,  a p o t e n t i a l  wh ich  becomes  
man i f e s t  a t  h ighe r  c o n c e n t r a t i o n s  of T R H .  

Zusammen/assung. Die Kapazi t~i t  yon  R a t t e n h y p o -  
physen ,  auf  eine T R H - S t i m u l a t i o n  in v i t ro  T S H  aus- 
zuschi i t ten ,  zeigt  bet  h o h e n  T R H - K o n z e n t r a t i o n e n  keine 
Differenz zwischen eu- u n d  h y p o t h y r e o t e n  Tieren,  w~h- 
r end  eine niedr ige T R H - K o n z e n t r a t i o n  eine h6h re r e  T S H -  
A u s s c h i i t t u n g  bet  H y p o p h y s e n  e u t h y r e o t e r  Tiere  ve ru r -  
sacht. 
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Response ol rat  p i tu i tary  tissue to increasing concentrations of 
TRH after 60 mill incubation in vitro. The results are expressed as 
mean increase of TSH in the experimental incubation medium minus 
the eor~trol medium per mg of pituitary tissue =~ standard error of 
the mean. 
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Loss of Sexual Activity in Rabbits Actively Immunized with Testosterone 

Act ive  i m m u n i z a t i o n  w i t h  t e s to s t e rone  or es t rogens  
leads  to  hype rp l a s i a  a n d  h y p e r f u n c t i o n  of t h e  i n t e r s t i t i a l  
t e s t i cu la r  t issue1, ~. A decrease  in t h e  a m o u n t  of free 
s tero id  ava i l ab le  to  hypo t ha l am o- p i t u i t ~ / r y  recep tors  
caused  b y  a n t i b o d y  b i n d i n g  and  a s u b s e q u e n t  increase  in 
g o n a d o t r o p h i n  secret ion,  desp i te  h igh  c o n c e n t r a t i o n s  of 
t o t a l  c i rcu la t ing  t e s to s t e rone  or es t rogen  respec t ive ly  2, 
under l ies  t h e s e  a l t e ra t ions .  I n  general ,  i t  is a s sumed  t h a t  
s teroids  which  h a v e  lost  t h e i r  ab i l i t y  to  ac t  on  hypo-  
t h a l a m o - p i t u i t a r y  recep tors  h a v e  also lost  t h e i r  b iological  
ac t iv i ty .  I t  was, however ,  r ecen t ly  obse rved  t h a t  t he re  is 
no  ob l iga to ry  cor re la t ion  be tween  pe r iphe ra l  androgen ic  
effects  of a g iven  s te ro id  a n d  i ts  ab i l i ty  t o  i n h i b i t  p i t u i t a r y  
L H  secre t ion  8. A possible  corol lary  to  t h i s  ev idence  is t h a t  
b i n d i n g  of t e s to s t e rone  to  c i rcu la t ing  an t ibod ie s  m i g h t  

h a v e  d i f fe rent  effects on  and rogen- sens i t i ve  recep tors  in  
d i f fe ren t  o rgan  sys tems.  T h u s  we were p r o m p t e d  to  
i nves t i ga t e  t he  biological  effects of t e s t o s t e rone  in r a b b i t s  
i m m u n i z e d  aga ins t  t h i s  androgen .  Sexual  ac t iv i ty ,  one of 
t h e  m o s t  cha rac t e r i s t i c  biological  effects  of t e s tos te rone ,  
was  chosen  as a p a r a m e t e r  for t h i s  s tudy .  
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Weight (g) Antiserum Testosterone in Binding (%) of Sexuai 
titer serum (ng/100 ml) testosterone and estradiol activity 

Normal rabbits, (n = 5) 3310 ~= 240 -- 408 z~ i72 90.4 ~_ 1.5 81.6 :t_ 2.5 + 

Testosterone-immunized rabbits 

Nr. 1 3100 1/ 8000 3662 99.3 89.1 -- 
2 3680 1/32000 8388 99.4 94.7 -- 
3 3050 1/ 6400 9706 99.3 91.4 -- 
4 3850 1112000 10820 99.6 92.7 -- 
5 3420 11 7000 8254 99.3 -- -- 
6 3650 1] 6000 11186 99.1 89.9 -- 

Mean =tx S.D. 3460 i 330 -- 8669 J_ 2733 99.3 • 0.2 91.6 =~ 2.2 

Estrogen-immunized rabbits 

Nr. 1 3050 1116000 293 93.7 98.9 + 
2 3450 1114000 342 94.4 98.7 + 
3 4050 1/ 1200 144 89.5 98.8 + 
4 3500 1115000 559 91.7 98.7 + 
5 3100 1/ 7000 770 88.2 98.9 + 
6 3340 1/ 7000 595 93.9 98.9 + 
7 3680 1[ 4000 405 89.7 99.0 + 

Mean • S.D. 3450 • 340 -- 444 i_ 211 91.6 ~ 2.5 98.8 ~ 0.1 

Mean values • S.D. 

Methods. Two g roups  of 12-week-old ma le  wh i t e  
New Zea l an d  r a b b i t s  were i m m u n i z e d  w i t h  t e s t o s t e rone -  
3 - a l b u m i n  or e s t r o n e - 1 7 - a l b u m i n  c o n j u g a t e s  b y  in t r a -  
d e r m a l  inj ec t ions  ~. No  boos te r  in jec t ions  were a d m i n i s t e r -  
ed. Af t e r  16 weeks  t h e y  were exposed  to r ecep t ive  female  
r a b b i t s  for 15 rain  a n d  t h e  s exua l  a c t i v i t y  (chasing,  
n u m b e r  of m o u n t i n g s  a n d  e jacu la t ion)  d u r i n g  t h i s  per iod  
was  recorded.  T h e r e a f t e r  b lood was  d r a w n  f rom a n  ear  
ve in  on t h e  s a m e  d a y  and  t he  a n t i s e r u m  t i t e r  (i.e. t h e  
d i lu t ion  a t  w h i c h  50% of 20,000 d p m  t r i t i a t e d  t e s t o s t e rone  
or es t rad io l  are bound) ,  t h e  c o n c e n t r a t i o n  of t o t a l  circu- 
l a t i ng  t e s t o s t e r o n e  s a n d  t h e  p e r c e n t a g e  of b i n d i n g  of 
t e s t o s t e r o n e  and  es t rad io l  6 were d e t e r m i n e d  in t he  s e r u m  
samples .  5 r a b b i t s  of t h e  s a m e  sex  and  age se rved  as  a 
con t ro l  group.  

Results. Th e  r e su l t s  are s h o w n  in t h e  Table .  Tes to -  
s t e rone  in  t h e  r a b b i t s  i m m u n i z e d  w i th  th i s  s te ro id  exceeded  
n o r m a l  v a l u e s  u p  to 30-fold. T h e  p e r c e n t a g e  of b i n d i n g  of 
t e s t o s t e r o n e  to  p l a s m a  p ro t e in s  or c i r cu la t ing  an t ibod ie s  
r e spec t ive ly  was  inc reased  f rom 90.4 4- 1.5% (me a n  
va l u e  • S.D.).  in  t h e  con t ro l s  to  a l m o s t  100%. N one  of 
t hese  a n i m a l s  d i sp l ayed  a n y  s igns  of s exua l  a c t i v i t y  
t o w a r d s  females .  T h e  a n i m a l s  i m m u n i z e d  w i t h  es t rone ,  
however ,  showed  n o r m a l  s exua l  a c t i v i t y  by  c h a s i n g  t he  
females ,  m o u n t i n g  t h e m  5 to  15 t i m e s  a n d  e jacu la t ing .  
T h e  t e s t o s t e r o n e  levels  a n d  t he  p e r c e n t a g e  of b i n d i n g  of 
t e s t o s t e r o n e  in t h e se  a n i m a l s  was  no rma l .  

Discussion. C o m p l e m e n t a r y  to t he se  f i nd ings  we h a v e  
observed  in a l im i t ed  n u m b e r  of r a b b i t s  t h a t  t he  acces- 
sory  r e p r o d u c t i v e  g l ands  (prosta te ,  p a r a p r o s t a t e  a n d  
semina l  vesicles) are  a t roph ic  in t e s t o s t e r o n e - i m m u n i z e d ,  
b u t  n o t  d i f fe ren t  f r om n o r m a l  in e s t r o g e n - i m m u n i z e d  

a n i m a l s  ~. All t hese  f i nd ings  sugge s t  t h a t  t he  b i n d i n g  of 
t e s t o s t e r o n e  to an t ibod ie s  r enders  t he  h o r m o n e  no t  on ly  
u n o b t a i n a b l e  to h y p o t h a l a m o - p i t u i t a r y  b u t  also to  o the r  
receptors .  I t  a p p e a r s  un l ike ly  t h a t  t he re  are g raded  effects  
on recep to rs  in d i f fe ren t  o rgan  s y s t e m s .  Hence ,  ac t ive  
i m m u n i z a t i o n  w i t h  t e s t o s t e r o n e  resu l t s  in n e u t r a l i z a t i o n  
of t h e  s t e ro id ' s  biological  a c t i v i t y  a n d  induces  a cond i t ion  
iden t ica l  to  c a s t r a t i o n  in biological  effect,  desp i te  
inc reased  n u m b e r  a n d  a c t i v i t y  of Le yd ig  cells. Cons ider ing  
t he  f u n d a m e n t a l  f u n c t i o n  of t he  i m m u n e  s y s t e m  in 
p r o v i d i n g  defense  a nd  p ro t ec t i on  for t h e  o rgan i sm,  t h e  
effects  of ac t ive  i m m u n i z a t i o n  w i t h  t e s t o s t e r o n e  give a 
s t r i k ing  e x a m p l e  of t h e  f a s c ina t i ng  p h e n o m e n o n  t h a t  t h e  
i m m u n e  s y s t e m  can  be i n v e r t e d  b y  ac t ive  i m m u n i z a t i o n  
w i th  h o r m o n e s  to  i n c a p a c i t a t e  t he  v e r y  o r g a n i s m  w h ich  
i t  is s u p p o s e d  to p ro tec t .  

Zusammen/assung. Die a k t i ve  I m m u n i s i e r u n g  m i t  
T e s t o s t e r o n  f t ihr t  t ro t z  bis  zu 30fach e rhChten  peri-  
p h e r e n  T e s t o s t e r o n - K o n z e n t r a t i o n e n  u n d  Leydig-Zel l -  
H y p e r p l a s i e  zu e i n e m  V e r lu s t  der sexue l l en  A k t i v i t ~ t  
m~Lnnlicher I~aninchen ,  Als  U r s a c h e  wird  die Neu t r a l i s a -  
t i on  der  b io logischen  A k t i v i t ~ t  des T e s t o s t e r o n s  d u r c h  
B i n d u n g  an  An t ikCrpe r  angesehen .  
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