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Mean juxtaglomerular indices of kidneys from various experimental and control groups 

]~XPERIENTIA 29/6 

No. No. 
of animals of kidneys evaluated Sex Treatment Mean JGI -4- S.E.M. 

5 9 c~ Castrated 1.60 =t= 0.09 
5 10 ~ Untreated 1.61 ~ 0.07 ~ 
6 12 ~ 2 mg Progesterone daily 1.72 ~= 0.08 
5 10 ~ 0.2 mg Testosterone daily 1.34 ~: 0.03 
4 8 ~ Untreated 1.64 ~= 0.09 b, ~ 
8 15 ~ 0.05 ml sesame oil daily 1.74 ~= 0.10 ~, ~ 

~Compared to testosterone treated females p < 0.01. b Compared to testosterone treated females p < 0.025. ~Compared to progesterone treated 
femMes p >_ 0.05. 

all of the  o the r  groups. The zona glomerulosa was unre-  
markab le  in all groups. Submaxi l l a ry  sal ivary glands of 
un t r ea t ed  males and  tes tos te rone  t r ea t ed  female animals  
had  convolu ted  tubu la r  epi thel ial  cells filled wi th  in- 
tense ly  eosinophilic granules character is t ic  of mate  
morphology.  All of the  o ther  groups  had  pr imar i ly  female 
morphologies  wi th  inconspicuous tubu la r  epi thel ia  and a 
spars i ty  of in t r acy top lasmic  granules. 

Discussion. Eva lua t ion  of the  JGI  in female mice 
t r ea t ed  wi th  t es tos te rone  has revealed a s ta t i s t ica l ly  
s ignif icant  reduc t ion  as compared  to  var ious  control  
groups. Several  possible mechan i sms  exis t  by  which  the  
JGI  could be reduced including a di rect  response  to the  
androgen.  One exp lana t ion  would be compe t i t ion  of 
t es tos te rone  wi th  a ldos terone  resul t ing in decreased salt  
r e ten t ion  and exhaus t ion  (degranulat ion) of the  jux ta -  
glomerular  cells. This  explanat ion ,  however,  seems 
unlikely since our mice showed no adrenal  cort ical  hyper -  
plasia, a condi t ion  which  i s  known to paral lel  increased 
a ldos terone  ac t iv i ty  13,1~. Tes tos te rone  itself causes minor  
salt  r e ten t ion  1~ which could account  for the  decrease in 
JGI.  The failure of adrena l  pa r t i c ipa t ion  is difficult  to  
assess since it has been shown t h a t  JGI  changes  can be 
med ia t ed  by  a l tera t ions  in cat ion in take  in adrenal-  
ec tomized  animals  15. In  addi t ion,  a ldos terone  is not  
direct ly responsible  for renin  secret ion 16. Ano the r  explana-  
t ion of t he  decrease in JGI  is t h a t  the  increased b lood  
flow to t he  k idney  as a resul t  of t e s tos te rone  admin is t ra -  
t ion 17 increases g lomerular  f i l t ra t ion  ra te  and pressure,  
t he r eby  lowering the  JGI  4, 7. A final possibi l i ty  could be 
increased e ry th ropo ie t in  p roduc t ion  s t imula ted  by  
tes tos te rone  Is resul t ing in decreased JGI .  

The inabi l i ty  of proges te rone  to al ter  the  JGI  is difficult  
to explaint% Proges te rone  adminis t ra t ion ,  unlike tes to-  
s terone will enhance  a ldos terone  secret ion ~0 and, therefore  
should have  resul ted in a marked  decrease in JGI .  

In  conclusion,  the  resul ts  of th is  s t u d y  have  suggested 
t h a t  the  JGI  in Swiss mice is unaf fec ted  by  sex or orchi- 
d ec t o my  and  t h a t  the  JGI  is lowered s ignif icant ly  by  the  
chronic  admin i s t r a t i on  of h igh doses of t e s tos te rone  to 
female mice 2o. 

Rdsumd. La tes tos t6rone,  adminis t r6e  de fa~on chroni-  
que ~ des souris femelles p rovoque  une d iminu t ion  
s t a t i s t i q u emen t  signif icat ive de l ' index  j uxtaglom6rulaire .  
Les femelles trai t6es par  la progest6rone ou les souris 
males  et  femelles des groupes contr616s ne pr6sen ten t  
aucune var ia t ion.  Ces cons ta t a t ions  sont  discut6es en 
re la t ion avec l 'effet  de la tes tos t6rone  sur le f lux sanguin 
r6nal, la press ion de perfus ion glom6rulaire et  la secr6tion 
d 'a ldost6rone,  de r6nine et  d '6ry thropoi6t ine .  
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I m m u n o s p e c i f i c i t y  and L o c a l i z a t i o n  of Rad io labe l ed  H u m a n  G r o w t h  H o r m o n e  in the  M o u s e  

H u m a n  growth  ho rmone  (HGH) has  recent ly  been  uti- 
lized in the  clinic for the  long t e r m  t r e a t m e n t  of chi ldren 
wi th  h y p o p i t u i t a r y  dwar f i sm 1. Ant ibodies  to  HGH,  which  
are known to c o n t r i b u t e  to  g rowth  inhibi t ion,  have  been 
de tec ted  in these  children2. The increased usnage in the  
clinic and  the  l abora to ry  synthes is  of this  p ro te in  t roph ic  
ho rmone  has p r o m p t e d  inves t iga t ion  into the  d i s t r ibu t ion  
of radiolabeled H G H  in in tac t  expe r imen ta l  animals.  In  
recent  studies,  the  seminal  vesicle of the  mouse  was 
repor ted  as a t a rge t  organ for I~5I-HGH 3. The p resen t  
inves t iga t ion  was unde r t aken  to  fu r ther  clarify the  immu-  
nospecif ic i ty  and localization of H G H  in the  mouse.  In  

addi t ion,  s tudies  were unde r t aken  to de te rmine  w h e t h e r  
H G H  rad io -up take  occurs in the  rat .  

Materials and methods HGH,  p repared  by  the  RABEN 
m e t h o d  ~, was suppl ied and radiolabeled t h ro u g h  the  
cour tesy  of the  A b b o t t  Rad iopha rmaceu t i ca l  Laborator ies ,  

1 R. ILLIG, J. din. Endoer. Metal. 31,679 (1970). 
-~ W. K. WALDHAUSL and F. RATH, Acta endoer. Copenh. 68, 345 

{1971). 
a G. J. MIZEJEWSKI, Proe. Soe. exp. Biol. Med., in press (1973). 
4 M. S. RABEN and V. W. WESTERMAYOR, Proe. Soe, exp. Biol. Med. 
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N o r t h  Chicago, I l l inois.  Af te r  f i l t r a t ion  t h r o u g h  S e p h a d e x  
G-100, t h e  r ad io labe led  h o r m o n e  c o n t a i n e d  a specific 
a c t i v i t y  of 86.64 fxCi/[xg and  a p ro t e in  c o n c e n t r a t i o n  of 
1.94 ~zg/ml. Rad io l abe l ed  h u m a n  chor ionic  g o n a d o t r o p h i n  
(125I-HCG) was used as a t r o p h i c  h o r m o n e  con t ro l  an d  
has  been  p rev ious ly  character ized~,% The  ~2~I-HGH was 
t e s t ed  for biologic a c t i v i t y  b y  t he  10-day b o d y  we igh t  
t e s t  of EVANS et  al. 7. Goa t  a n t i - H G H  was o b t a i n e d  f rom 
Miles Labora to r i e s ,  K a n k a k e e ,  I l l inois  for use in a n t i b o d y -  
h o r m o n e  i n h i b i t i o n  s tud ies  in  vivo.  

A d u l t  ma le  mice  of t h e  A7(C57 •  s t ra in ,  or ig ina l ly  
o b t a i n e d  f rom Dr. W. U. GARDNXR, Dept .  of A n a t o m y ,  
Yale  Unive r s i ty ,  were employed  for  t he  rad io i so top ic  
t i ssue  d i s t r i b u t i o n  s tudies .  E a c h  of t he  mice, weighing  
25-35 g, received i.v. 30 to  40 vCi (0.5-1.0 ~zg pro te in)  of 
~ S I - H G H  or I~SI-HCG. At  3 h pos t in jec t ion ,  t he  an i lna l s  
were au tops i ed  a n d  12 t issues  were removed ,  weighed,  an d  

The percent dose uptake per gram of tissue (%/g) is demonstrated 
for various tissues of radiohormone injected male mice 

Tissues studied 
Radiohormone 
employed Seminal Kidney Liver Testis 

vesicle 

I~SI-HGH ~ 2.240 1.048 0.405 0.420 
(7) SE 0.704 0.387 0.118 0.138 

I~I-HGH ~ ~ 0.556 0.575 0.551 0.113 
(5) SE 0.071 0.258 0.116 0.020 
12~I-HCG ~ 0.309 0.591 0.249 0.175 
(4) SE 0.075 0.104 0.035 0.025 

Indicates antibody inhibition study (anti-HGH). HGH, human 
growth hormone; HCG, human ehorionie gonadotrophin. The figures 
represent the mean (~) and standard error (SE) of the mean for the 
animal studies indicated in the parentheses. 

a ssayed  for r a d i o a c t i v i t y  in a g a m m a  wel lcounter .  The  
resul t s  were expressed  as t h e  pe rcen t  dose u p t a k e  of 
i sotope per  g r a m  of t i ssue  (%/g).  

Rad io i so top ic  t echn iques  s were appl ied  to f ixed t i ssue  
sect ions  of l iver  an d  semina l  vesicle f rom t h e  x25I-HGH 
a n d  I~5I-HCG t r e a t e d  animals .  I n t a c t - a n d  h y p o p h y s -  
ec tomized  male  Sprague -Dawley  ra t s  were also employed  
to t e s t  t h e  species specif ic i ty  of r ad io labe led  H G H .  

Results  and discussion. The  r ad io i so top ic  t i ssue  d i s t r ibu-  
t ion  s tud ies  were f i rs t  pe r fo rmed  on adu l t  male  mice 
us ing  b o t h  r a d i o h o r m o n e  p r e p a r a t i o n s ;  t h e n  on  mice 
p rev ious ly  a d m i n i s t e r e d  goa t  a n t i - H G H  an t i se rum.  The  
u p t a k e  levels of ~ s I - H G H  were s ign i f i can t ly  h ighe r  in  t h e  
semina l  vesicle t h a n  in a n y  o t h e r  t i ssue  s tud ied  w i t h  t h e  
excep t ion  of t h e  t h y r o i d  (Table).  The  % / g  of 125I-HGH 
was 7.1 t imes  h igher  in  t h e  semina l  vesicles t h a n  in compar -  
able  t i ssue  of con t ro l  mice in jec ted  w i t h  ~25I-HCG. T h e  
m e a n  (5) u p t a k e  levels of r ad io labe led  H G H  was some- 
w h a t  g rea te r  in  t h e  k i d n e y  t h a n  in c o m p a r a b l e  H CG 
levels;  however ,  t h i s  di f ference was n o t  s ignif icant .  The  
k i d n e y  u p t a k e  level  is p r e s u m a b l y  re la ted  to  excre t ion  of 
t h e  r ad iohormones .  C o n c o m m i t t a n t l y ,  r ad io i so tope  levels 
in the  o the r  o rgans  an d  t issues  (i.e., l iver  a n d  test is)  were 
ins igni f icant .  

H G t t  r a d i o - u p t a k e  levels in t h e  u n t r e a t e d  mice (see 
above)  were t h e n  compared  to mice p rev ious ly  t r e a t e d  
w i th  a n t i - H G H  a n t i s e r u m  5.0 ra in  pr ior  to  r a d i o - h o r m o n e  
inject ion.  The  d a t a  in  t h e  Tab le  d e m o n s t r a t e  a 4-fold 
r educ t i on  of semina l  vesicle (SV) r a d i o - u p t a k e  re su l t ing  
in a % / g  level  of 0.556 w h e n  specific a n t i b o d y  was 
employed.  The  use of nonspeci f ic  goa t  se rum h a d  no  
effect  w h e n  s imi la r ly  admin i s t e red .  T h e  % / g  levels in  t he  
l iver  were s l igh t ly  e levated,  a l t h o u g h  n o t  s igni f icant ly ,  
f rom cont ro l  r a d i o - u p t a k e  levels. O t h e r  o rgans  an d  t i ssue  
levels were e i the r  decreased  or no t  a l tered.  These  resul t s  
impl ied  t h a t  H G H  r a d i o - u p t a k e  was i n h i b i t e d  in t h e  SV 
due  to t h e  f o r m a t i o n  of a n t i g e n - a n t i b o d y  ( H G H :  an t i -  
H G H )  aggregates :  These  i m m u n e  complexes  m a y  h a v e  
been  p h ag o cy t i z ed  a n d / o r  mechan ica l l y  e n t r a p p e d  b y  t he  
l iver  as i nd ica t ed  b y  t h e  s l igh t  rise in  r a d i o a c t i v i t y  for 
t h i s  organ.  

B o t h  r a d i o h o r m o n e  p r e p a r a t i o n s  were also in jec ted  
in to  6 adu l t  i n t a c t  a n d  6 h y p o p h y s e c t o m i z e d  male  Spra-  
gue-Dawley  ra ts .  None  of t h e  o rgans  a n d  t issues  s tud ied  
in a n y  of these  r a t s  were respons ive  to  t h e  r ad iohormones .  
All t h e  Organ a n d  t i ssue  r a d i o - u p t a k e  levels were equ iva-  
l en t  to  t h a t  of the  mouse  l iver  an d  tes t i s  (Table).  ~ S I - H G H  
u p t a k e  in t h e  r o d e n t  semina l  vesicle is a p p a r e n t l y  a 
cha rac t e r i s t i c  on ly  of t h e  mouse.  

A u t o r a d i o g r a p h i c  ana lys i s  revea led  t h e  presence  of 
isotopic  foci in t h e  t u n i c a  mucosa  of the  semina l  vesicle. 
R a d i o a c t i v i t y  in t h e  mucosaI  layer  was  associa ted  w i t h  
the  c o l u m n a r  ep i the l ia l  cells, o f ten  in t h e  pe r inuc lea r  re- 
gion of t h e  cells (Figure).  However ,  some  isotopic  a c t i v i t y  
was also p r e s en t  in  t h e  connec t ive  t i ssue  s t r o m a  u n d e r l y i n g  
t h e  ep i the l ium.  Cor responding  t i ssue  sect ions  f rom c o n -  
t ro l  an ima l s  an d  f rom t h e  l iver  of e x p e r i m e n t a l  an i ma l s  
were u n r e m a r k a b l e .  

P r e s en t  s tud ies  h a v e  d e m o n s t r a t e d  t h a t  t h e  adu l t  male  
mouse  co n cen t r a t e s  ~ 5 I - H G H  in t h e  semina l  vesicle a t  
3 h pos t in jec t ion .  Secondly,  t h e  use of goa t  a n t i - H G H  
se rum s ign i f i can t ly  depressed t h e  u p t a k e  of 12~I-HGH in 
t h e  mouse  semina l  vesicle. Thi rd ly ,  i sotopic  local iza t ion  

Tissue autoradiogram displaying isotopic granule distribution 
overlying columnar epithelial cells in the mouse seminal vesicle. 
Isotopic foci were also observed to a lesser extent, in the connective 
tissue stroma. Note the granule localization in the perinuclear 
region of the cells (arrow), oil • 400. 
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was obse rved  in t he  secre tory  ep i the l i um and,  to  a lesser 
ex ten t ,  in t he  connec t ive  t i ssue  s t r o m a  of t he  gland.  
Las t ly ,  12~I-HGH did no t  localize in  a n y  of t he  organs  of 
the  i n t a c t  a n d / o r  h y p o p h y s e c t o m i z e d  male  ra t .  

H G H  is k n o w n  to ac t  as a synerg i s t  w i t h  o the r  hor-  
mones  and  to p l ay  a s u p p o r t a t i v e  role in  m a n y  biologic 
p h e n o m e n a %  The  p r e s e n t  i nves t i ga t i on  (au to rad iograph)  
suggests  t h a t  g rowth  h o r m o n e  m a y  be  a n  ac t ive  par t ic i -  
p a n t  in  t he  func t i on ing  and  m a i n t e n a n c e  of t he  mouse  SV 
secre tory  ep i the l ium.  P rev ious  s tudies  h a v e  impl i ca t ed  an-  
d rogen  ( tes tosterone)  as a p r i m e  suspec t  for t he  synergis t ic  
ac t ion  of H G H  in t he  mouse  a. Cur ren t ly ,  i t  is u n c e r t a i n  
w h e t h e r  t he  obse rved  H G H  s t i m u l a t i o n  of t he  SV could 
be  a t t r i b u t e d  to t he  p ro l ac t i n  or t he  g rowth  s t i m u l a t i n g  
ac t i v i t y  of t he  h o r m o n e  p repa ra t i on .  

This  s t u d y  has  d e m o n s t r a t e d  r a d i o - u p t a k e  i nh ib i t i on  
in t he  SV w h e n  specific a n t i s e r u m  was a d m i n i s t e r e d  
pr ior  to  t h e  r a d i o h o r m o n e  in ject ion.  This  u p t a k e  inh ib i -  
t i on  m a y  h a v e  resu l ted  e i the r  in  s ter ic  b lockage  a t  t he  H G H  
cell r ecep tor  si te  or i nab i l i t y  of t he  i m m u n e  complex  
( H G H  : a n t i - H G H )  to p e n e t r a t e  t he  t a r g e t  cell m e m b r a n e .  
W h a t e v e r  t he  cause, t he  i m m u n e  aggregates  do no t  ac- 
c u m u l a t e  in t he  SV and  are p r o b a b l y  e l imina ted  b y  t he  
r e t i cu loendo the l i a l  t issues,  i.e., t h e  liver.  I t  becomes  
obvious  w h y  an t ibod ie s  to  H G H  de tec ted  d u r i n g  l o n g t e r m  
t r e a t m e n t  for h y p o p i t u i t a r y  dwar f i sm c o n t r i b u t e s  to  
g r o w t h  i n h i b i t i o n  in chi ldren.  

Final ly ,  i t  is of endocr inologic  and  sys t ema t i c  in t e res t  
t h a t  cell r ecep to r  si tes for H G H  are p r e sen t  in  t he  mouse  
b u t  h a v e  no t  been  de tec ted  in t h e  ra t .  I f  indeed  t he  
s t i m u l a t i o n  could be  a t t r i b u t e d  to a p ro lac t in  effect  of the  
r ad iohormone ,  t h e n  a d i f fe ren t  m e c h a n i s m  or s y s t e m  of 
cell recep tors  for H G H  m u s t  be  p r e sen t  in  the  r a t  as 
c o m p a r e d  to t he  mouse.  Th i s  is no t  u n e x p e c t e d  as m a n y  
differences  in  r ep roduc t i ve  phys io logy  a p p e a r  to  exis t  
be tween  these  2 roden t s~~  

Zusammen/assung. Bet  m&nnl ichen  M&usen wurde  die 
B i n d u n g  yon  I~5I-HGH u n t e r s u c h t .  I m  Vergle ich  zur  
B i n d u n g  an  ande re  Gewebe derse lben  Tiere k o n n t e  eine 
zellspezifisehe B i n d u n g  im Bere ich  der  S a m e n b l a s e n  
f e s tge s t e l l t  werden.  Die Be funde  werden  in H i n b l i c k  auf  
eine Steroid-erg&nzende Tg t igke i t  des H G H  diskut ie r t .  

G. J. MIZBJEWSKI 

Department o/ Biology, University o/South Carolina, 
Columbia (South Corolina 29208, USA), 
28 December 1972, 

9 C. HUGGINg, F. M. PARSONS a n d  E. V. J~tcSEN, Endocrinology 57, 
25 (1955). 

13 F. W. R. BRAMBELC, Physiology o] Reproduction 3rd edn. (Ed. A. S. 
PARKES ; Longmans, Green, and Co., New York 1956), vol. 1, p. 397. 

Epiphyseal-Hypothalamic  Interaction. An in vitro 

E v a l u a t i o n  of t he  h y p o p h y s i o t r o p i c  a c t i v i t y  was 
car r ied  ou t  us ing  our  usual  t e s t  (MoszKowsKA et  al. 1). I n  
t h i s  test ,  t h e  secre t ion  of p i t u i t a r y  gonado t rop in s  f rom 
p i tu i t a r i e s  i n c u b a t e d  in v i t ro  in  t he  presence  of a cor t ical  
e x t r a c t  (controls) is c o m p a r e d  w i t h  t he  secre t ion of 
gonado t rop in s  f rom p i tu i t a r i e s  i n c u b a t e d  in t h e  presence  
of a h y p o t h a l a m i c  ex t rac t .  Us ing  t h i s  t e s t  we were able  to  
eva lua t e  the  ac t ion  of va r ious  p inea l  f rac t ions  on t he  
h y p o t h a l a m i c - h y p o p h y s i o t r o p i c  ac t i v i t y  b y  c o m p a r i n g  
t he  g o n a d o t r o p i n  re leas ing fac tor  c o n t e n t  of h y p o t h a l a m i  
i n c u b a t e d  alone a n d  i n t h e  presence  of t he  p inea l  f ract ions.  

I n  p rev ious  s tudies  on t he  h y p o t h a l a m i c - h y p o p h y s i o -  
t rop ic  ac t i v i t y  in the  ra t ,  we h a v e  ver i f ied  t h a t  t he  p inea l  
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Fig. 1. Weights of the uterus of mice after injection of the incubation 
liquid (left) and extract (right) of mice hypothalamus incubated 
with and without a sheep pineal fraction UM-2R. D 260, D 261, D 263, 
D 264, D 265 are the codes of 5 different Sephadex G 25 columns from 
which UM-2R fractions are prepared. H, hypothaIamus. 

Study with Some Sheep Pineal Fractions 

S p h a d e x  G-25 f rac t ion  F3 is capab le  of i n h i b i t i n g  th i s  
a c t i v i t y  (MOSZKOWSKA et  al. 1 a). New i n f o r m a t i o n  on  t he  
effect  of t he  S p h a d e x  G-25 f rac t ion  F3 was ob t a ined  f rom 
in v i t r o  e x p e r i m e n t s  us ing  t he  mouse  h y p o t h a l m u s .  

In  c o n t i n u a t i o n  of these  results ,  we carr ied  ou t  in v i t ro  
e x p e r i m e n t s  w i t h  p inea l  f rac t ions  o b t a i n e d  b y  S e p h a d e x  
G-25 f i l t r a t ion  of a n  aqueous  p inea l  e x t r a c t  followed b y  
u l t r a f i l t r a t i on  of t he  low molecu la r  we igh t  Sephadex  G-25 
f ract ions ,  on  t he  A m i c o n  m e m b r a n e s  UM-2 and  UM-05 
(EBzLS and  BENSON4). 

Methods o/ extraction and separation o[ UM-2R and 
UM-O5R. The  frozen sheep p inea l  g lands  were homo-  
genized in dis t i l led water ,  f i l tered on a S p h a d e x  G-25 
column,  equ i l ib ra t ed  and  e lua ted  w i t h  dis t i l led water .  
The  e x t r a c t i o n  a n d  sepa ra t i on  was car r ied  ou t  in da rkness  
a n d  a t  2~ The  low molecu la r  f r ac t ion  t h u s  ob t a ined  
u n d e r w e n t  a double  u l t r a f i l t r a t i on  t h r o u g h  2 Amicon  
d i a f lomembranes .  The  f i rs t  ' f i l t ra t ion  on  t he  m e m b r a n e  
UM-2 gave  a res idue U M - 2 R  a n d  a f i l t ra te .  This  f i l t ra te ,  
a f te r  a f u r t h e r  f i l t r a t i on  on UM-05, gave a second 
res idue  U M - 0 5 R  a n d  aga in  a f i l t ra te .  The  two res idues  
were s tud ied  in vi t ro ,  and  will  be  referred to in t he  follow- 
ing sect ions  as f rac t ions  U M - 2 R  a n d  UM-05R.  

F r o m  i n f o r m a t i o n  o b t a i n e d  f rom the  Arnicon cata logue,  
the  subs t ance  of t he  res idues  o b t a i n e d  f rom U M - 2 R  h a v e  
molecu la r  we igh ts  g rea te r  t h a n  1000, whi le  those  o b t a i n e d  
f rom UM-05 h a v e  molecu la r  we igh ts  be tween  500 and  
1000. Fo r  de ta i l s  see EBELS and  BENSON 4. 

Bioassay. For  t he  s t u d y  of each  p inea l  f r ac t ion  6 male  
mice  h y p o t h a l a m i  were i n c u b a t e d  for 1/2 h in a Krebs  
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