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of reference 6 f l -hydroxy-¢-andros tene-3 ,17-d ione .  Per -  
centage  fo rma t ion  of s teroids  f rom 4-CX4-testosterone b y  
p lacen ta l  t issue is summar i zed  in Table  II .  

Discussion. F r o m  these  resu l t s  i t  is a p p a r e n t  t h a t  the  
only  p a t h w a y  for the  m e t a b o l i s m  of t e s tos t e rone  by  t h e  
mouse  p l a c e n t a  is v ia  r educ t ion  to  5 e - and ros t ane  deri- 
va t ives ,  n a m e l y  to  : 3 x -hydroxy-  5 a - andros t an -  3, 17-dione, 
3f l -hydroxy-5 ~-androstan-3,1  7-dione and  5 ~-andros tane-  
3,17-dione.  The  fai lure of mouse  p lacen ta l  t issue to  

Table II. Distribution of radioactivity in metabolites isolated fol- 
lowing incubation of mouse placental tissue with 4-C14-testosterone 

Metabolite identified Conversion 
(%) 

Testosterone 1.65 * 
I 12.32 b 
4-Androstene-3,17-dione 2.27 
3~-Hydroxy-5~-androstan-3,17-dione 43.58 
3fl-Hydroxy-5 ~-androstan-3,17-dione 8.78 
5~-Androstane-3,17-dione 12.41 

The results are, expressed as percentage conversion of incubated 
substrate following recrystaUization of the isolated metabolite to 
constant specific activity. • Percentage of substrate remaining fol- 
lowing ineuhation, b Percentage conversion was calculated by eluting 
radioactive peak present on chromatograms. 

a romat i ze  4-Cl~-testosterone suggests  t h a t  the  p lacen ta  
of mouse  is p r o b a b l y  no t  a source of estrogens.  These  
resul ts  are  in ag reemen t  w i th  our  previous  obse rva t ions  
t h a t  4-androstene-3,  17-dione fo rmed  by  mouse  p lacen tae  
f rom proges te rone  and  prcgnenolone  was no t  conve r t ed  

t o  es t rogens  1. However ,  VINSON and  JoNEs ~ r epo r t ed  
t h a t  phenol ic  c o m p o u n d s  appea red  w h e n  feta l  t issue was 
i ncuba t ed  wi th  proges terone .  These  obse rva t ions  p rov ide  
suggest ive  evidence  t h a t  t he  fe tus  m a y  conve r t  p lacen ta l  
androgens  to  estrogens.  This  p rob lem is unde r  s t u d y  in 
our  labora tory .  

Z~*sammen]assung. 4-C14-Testosteron wurde  du rch  
MAuseplazenta  in v i t ro  zu S te ro iden  u m g e s e t z t :  3fl- 
Hydroxy-5  a-androstan-3,  17-dion, 3 ~ -Hydroxy-5  ~-andro-  
stan-3,  17-dion, 4 -Andros ten-3 ,17-d ion  und  5~-Andro-  
s tan-3 ,17-d ion .  E ine  U m s e t z u n g  yon  Tes tos t e ron  zu 
Os t rogenen  wurde  n ich t  nachgewiesen.  
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Varying Degrees  of Ventromedia l  Hypotha lamic  
P l a s m a  Triglyceride  and Cholesterol  Levels  1 

R e c e n t  s tudies  2 have  shown t h a t  b i la te ra l  lesions in 
the  area  of t he  v e n t r o m e d i a l  h y p o t h a l a m i c  nucleus  
(VMN) in weanl ing  ra t s  resul ted  in hype r t r i g lyce r idemia  
and  hypercho les t e ro lemia  despi te  normophag ia .  The re- 
suits  of these  s tudies  sugges ted  t h a t  t he  h y p o t h a l a m i c  
area involved  in t he  regula t ion  of p la sma  t r ig lycer ide  
levels is more  c i rcumscr ibed  t h a n  t h a t  invo lved  in t he  
regula t ion  of cholesterol ,  They  also ra ised the  ques t ion  
of w h e t h e r  or no t  a grea te r  response  to  des t ruc t ion  re- 
quired i n v o l v e m e n t  of areas  outs ide  the  VMN. To examine  
th is  ques t ion ,  two  e x p e r i m e n t s  were per formed,  each wi th  
th ree  groups  of animals .  In  one group,  a smal l  lesion, 
p roduced  by  a single e lect rolyt ic  focus, was p laced  bi la t -  
eral ly  in t he  VMN. In  a second group,  an an te ropos te r io r  

Destruct ion  in the Weanl ing Rat and its Effect on 

series of c losely-spaced lesions, each of a size comparab l e  
to  t h a t  of t he  single foci in the  prev ious  group,  were 
p laced  b i la te ra l ly  in order  to  des t roy  a grea te r  longi tu-  
d inal  e x t e n t  of the  VMN while avoid ing  des t ruc t ion  
media l  and  la tera l  to  these  nuclei.  A th i rd  group of 
an imals  served  as s h a m - o p e r a t e d  controls .  

All m e t h o d s  (operat ional  procedures ,  m a i n t e n a n c e  of 
animals ,  d u r a t i o n  of expe r imen t ,  and  l ipid de t e rmina -  
t ions)  have  been  descr ibed  prev ious ly  2. The lesions were  
p roduced  in e x p e r i m e n t  I w i t h  a cu r ren t  of 1.0 m A m p  
f lowing for 3 sec (3 m-Coulombs) ,  and  in e x p e r i m e n t  2 
w i th  a cu r ren t  of 1.0 m A m p  flowing for 4 see (4mC).  
The lesion analysis  has  been  descr ibed  prev ious ly  ~ and  
visual izes the  des t royed  area  c o m m o n  to  all ra t s  of each 

Experimental data on rats with pairs of single electrolytic lesions ( (Group 2) and triple lesions (Group 3) in the ventromedial hypothalamic 
nuclei compared with their sham-operated controls (Group l) 

Group Change in Change in Food intake Lee index b Plasma Plasma 
(N) body wt. body length {g/day) triglyceride cholesterol 

(g) (m m) (mg/lOO ml) (mg/lOO ml) 

1 (16) a Control 74.0 ± 3.6" 60.2 4- 2.7 19.7 -4- 0.5 309.4 4- 1.6 49.4 4- 3.4 87.8 4- 2.7 
2 (15) Single lesion 57.8 q- 4.4 52.7 4. 3.0 14.0 -4- 0.6 313.7 4- 1.2 60.3 4. 5.1 89.0 + 2.8 
3 (30) Triple lesion 79.0 4- 4.5 53.5 -4- 2.6 21.8 4. 0.7 318.9 4. 1.9 76.9 4. 5.6 98.1 4- 2.4 

Statistical significance 
1 vs 2 0.01 o 0.05 
1 vs 3 0.01 0.01 0.02 
2 vs 3 0.01 0.02 0.05 

Mean q- S.E.M. b Lee index, cube root of body weight (g)]naso-anal length (mm) × 10,000. ~ p < ; no notation when value is not significant. 
a 0, refers to the number of animals per group. 
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respec t ive  group.  Since t he  size a n d  t h e  e x t e n t  of t h e  
lesions were i n d i s t i n g u i s h a b l e  for  t h e  two  e x p e r i m e n t s ,  
t h e  f ind ings  in  b o t h  e x p e r i m e n t s  were  pooled,  as  p r e s e n t e d  
in  t h e  Table .  

T h e  d a t a  show t h a t  sma l l  b i l a te ra l ,  s ingle-focus les ions 
(Group 2) p r o d u c e d  no  e l e v a t i o n  in t h e  p l a s m a  level  of 
e i t he r  t r ig lycer ide  or  cholesterol .  Tr ip le- focus  lesions 
(Group 3) p r o d u c e d  e l eva t ions  of b o t h  t r ig lycer ides  
(36% increase,  p < 0.01) a n d  choles te ro l  (13% increase ,  
p < 0.02). I t  is n o t e w o r t h y  t h a t  t h e  l ipid e l e v a t i o n s  in 
t h e  t w o  g roups  of  r a t s  w i t h  h y p o t h a t a m i c  les ions were  
n o t  a s soc ia t ed  w i t h  inc reased  food i n t ake .  I n  fact ,  t h e  
p l a s m a  choles te ro l  levels  in  G r o u p  3 showed  a n e g a t i v e  
co r re l a t ion  w i t h  food i n t a k e  (r = --  0.44, p < 0.05). B o d y  
weight ,  l e n g t h  a n d  obes i t y  i n d e x  h a v e  been  inc luded  for 
compar i son  w i t h  p r ev ious  f ind ings  4-e. 

The  d a t a  i nd i ca t e  t h a t  lesions, en t i r e ly  w i t h i n  t he  
VMN,  p r o d u c e d  e l eva t ions  in  t r ig lycer ide  a n d  choles te ro l  
levels  a n d  ex t ens ion  ou t s ide  t h e  V M N  was n o t  necessa ry  
to  o b t a i n  a n  effect.  However ,  as s h o w n  in  our  or ig ina l  
s t u d y  ~, t h e  ' cho les te ro l  a rea '  a p p e a r s  to  e x t e n d  b e y o n d  
t he  V M N  in to  t h e  dorsa l  a n d  la te ra l  areas.  

Zusammenfassung. E s  w u r d e n  t i n -  u n d  d re ipaa r ige  
e l ek t ro ly t i sche  L/~sionen in den  v e n t r o m e d i a l e n  K e r n e n  
yon  R a t t e n  gesetz t ,  wobe i  es zu e iner  E r h 6 h u n g  yon  

Tr ig lyce r iden  u n d  Choles te r in  kam.  Dieses H y p o t h a l a -  
m u s - G e b i e t  enth~it t  R e g u l a t i o n s z e n t r e n  des  Se ruml ip id -  
spiegels.  

L. L. BERNARDIS a n d  J .  D. SCtiNATZ ~ 

Departments o/Pathology and Medicine, 
State University o /New York at BuJ]alo, 
Bu/[alo (N.Y.  74215, USA), 13 April 1971. 

1 This investigation was supported in part by Grants from the 
United States Public Health Service No. HD03331, from'the 

American Heart Association and the Mid-Hudson Heart Asso- 
ciation. 
L. L. BERNARDtS and J. D. SCHNATZ, J. Neurovisc. Relat. 32, 
90 (1971). 

s L. L; BERNARmS and L. A. FROIIMAN, J. comp. Neurol. ldl,  107 
(1971). 

* P. W. HA~', C. H. LIN, J. Y. CHv, J. Y. Mu and A. C. Liu, Am. 
J. Physiol. 209, 627 (1965). 

n L. A. FROHMAN and L. L. BER~A~tmS, Endocrinology 82, 1125 
(1968). 

6 L. A. FROHMAN, L. L. BERNARDIS, J. D. SCHNATZ and L. BUREK, 
Am. J. Physiol. 216, 1496 (1969). 
Acknowledgments. The authors express their gratitude to Mrs. 
B. STONE, Miss D. HojNIcI¢I and Mr. P. STANLEY for their 
excellent technical assistance. 

The Threshold Osmotic Reactivity of the Hypothalamo-Hypophyseal Antidturetic System and of 
the Thirst Mechanism 

T h e r e  is ev idence  t h a t  t h e  h y p o t h a l a m o - h y p o p h y s e a l  
a n t i d i u r e t i c  s y s t e m  a n d  t h e  t h i r s t  m e c h a n i s m  are  b o t h  
a c t i v a t e d  b y  a n  increase  of ex t r ace l l u l a r  f lu id  osmo-  
l a l i ty  1-~. I n  our  p r ev ious  s t u d y  5, we found  t h a t  a mod-  
e r a t e  inc rease  of b lood  A D H  level  decreases  t h e  t h i r s t  
t h r e s h o l d  for  osmot ic  s t imu l i  a n d  t h u s  fac i l i t a tes  w a t e r  
i n t ake ,  The  ques t i on  arose w h i c h  of these  two  s y s t em s  
r e g u l a t i n g  w a t e r  ba l ance  in t h e  b o d y  is f i r s t  a c t i v a t e d  
d u e  to  inc reas ing  ce l lu lar  d e h y d r a t i o n .  T h i s  p r o b l e m  h a s  
n o t  y e t  b e e n  e x a m i n e d  t h o r o u g h l y .  \VOLF*, e sugges ted  
t h a t  osmot ic  r e a c t i v i t y  of t h e  t h i r s t  m e c h a n i s m  a n d  of 
t h e  a n t i d i u r e t i c  s y s t e m  is m u c h  t h e  same.  T he  pu r pos e  
of t h e  p r e s e n t  s t u d y  was  to  f ind  ou t  w h e t h e r  t he  h y p o -  
t h a l a m o - h y p o p h y s e a l  a n t i d i u r e t i c  s y s t e m  a n d  t h e  t h i r s t  
m e c h a n i s m  are  a c t i v a t e d  b y  t he  s a m e  degree  of ce l lu lar  
d e h y d r a t i o n .  

Material and methods. E x p e r i m e n t s  were ca r r i ed  o u t  
on  56 u n a n a e s t h e t i z e d  m o n g r e l  dogs. As osmot i c  reac t i -  
v i t y  of t h e  t h i r s t  m e c h a n i s m  was d i f f e ren t  in  i n d i v i d u a l  
dogs, 2 sets  of e x p e r i m e n t s  were pe r fo rmed .  I n  t he  i s t  
se t  (10 dogs), t he  o smot i c  r e a c t i v i t y  of t h e  t h i r s t  m e c h a -  
n i s m  a n d  t h a t  of t h e  a n t i d i u r e t i c  s y s t e m  were c o m p a r e d  
in t h e  s ame  e x p e r i m e n t s  ca r r i ed  o u t  on t h e  s ame  an imals .  
I n  t h e  2nd  set,  t h e  o smo t i c  r e a c t i v i t y  of the  t h i r s t  m e c h a -  
n i s m  was  s t ud i ed  in  25 dogs a n d  t h e  o smot i c  r e a c t i v i t y  of 
t h e  h y p o t h a l a m o - h y p o p h y s e a l  a n t i d i u r e t i c  s y s t e m  in  
a n o t h e r  g roup  of 21 dogs. T h e  dogs  were  f a s t ed  for  18 h 
b u t  t h e y  h a d  free access  to  w a t e r  also d u r i n g  the  exper i -  
m e n t .  T h e  con t ro l  b lood  s a m p l e  was  t a k e n  a n d  a 5% 
so lu t ion  of sa l ine  was infused  a t  a r a t e  of 7.5 m l / m i n  
in to  t h e  s a p h e n o u s  ve in  of a dog. B lood  s am p l e s  were  
t a k e n  e v e r y  4 m i n  in  t h e  course  of t he  infus ion.  I n  t he  
1st g r o u p  of  e x p e r i m e n t s ,  t h e  b lood  s am p l e s  were  d r a w n  
f rom a n  e x t e r n a l  j u g u l a r  a n d  in t h e  2nd one  f rom a 
s a p h e n o u s  ve in .  "When t h e  dog  b e g a n  to  d r ink ,  t he  infu-  
s ion was s t opped  a n d  a s ample  of b lood  was t a k e n  

i n s t a n t a n e o u s l y .  I f  t h e  o smo t i c  r e a c t i v i t y  of t h e  an t i -  
d iu re t i c  s y s t e m  was  e x a m i n e d  alone,  t h e  in fus ion  was  
s t o p p e d  a f t e r  20 rain.  T h e  osmot i c  r e a c t i v i t y  was ex- 
p ressed  as a t h r e s h o l d  va lue  of o smot i c  s t imulus  4. Fo r  
the  a n t i d i u r e t i c  s y s t e m  i t  was  a m i n i m a l  cel lular  d e h y d r a -  
t i o n  caus ing  p r o n o u n c e d  increase  of p l a s m a  A D H  con-  
c e n t r a t i o n ;  a n d  for t h e  t h i r s t  m e c h a n i s m ,  i t  was a m i n i m a l  
ce l lu lar  d e h y d r a t i o n  necessa ry  to i nduce  t he  d r i n k i n g  
response .  I n  each  dog t h e  ex t r ace l l u l a r  w a t e r  was  mea- .  
su red  b y  us ing  s o d i u m  t h i o c y a n a t e .  To ta l  b o d y  w a t e r  
was  m e a s u r e d  b y  us ing  t r i t i u m  w a t e r  in  t he  1st se t  of 
e x p e r i m e n t s  a n d  ca l cu la t ed  as t he  pe r cen t  of b o d y  
w e i g h t  in  t h e  2nd  one. T h e  p l a s m a  Na  c o n c e n t r a t i o n  
was  also m e a s u r e d  a n d  t h e  t o t a l  a m o u n t  of e x t r a c e l l u l a r  
sod ium ca lcu la ted .  As t h e  a m o u n t  of N a  a n d  w a t e r  in  
the  in fus ion  a n d  in t h e  u r ine  p roduced  d u r i n g  t he  in fu-  
s ion was  measu red ,  hence  t he  sh i f t  of w a t e r  caused  b y  
h y p e r t o n i c  in fus ion  and  cel lular  d e h y d r a t i o n  could  b e  
ca l cu l a t ed  on  t h e  basis  of t h e  m e a s u r e m e n t s  m e n t i o n e d  
above .  Degree  of ce l lu lar  d e h y d r a t i o n  was  expressed  as 
a p e r c e n t  of in i t i a l  (control)  v a l u e  of t h e  i n t r ace l lu l a r  
wa te r .  P l a s m a  a n t i d i u r e t i c  a c t i v i t y  was  m e a s u r e d  us ing  
a modi f ied  m e t h o d  of CZACZKES e t  al.L A D H  was  iden- 

1 E. B. VERNEY, Proc. R. $oe. B 135, 25 (1947). 
W. J. O'ConnOR, Q. J!. exp. Physiol. 36, 21 (1950). 

a T.T.  FITZlMONS, Am. J. Physiol. 209, 287 (1965). 
4 A. V. WOLF, Am. J. Physiol. 161, 75 (1950). 
5 S. KozLowsm, E. SZCZEeA~ZSKA and K. DRZ~WIECK~, Regional 

Congress of the International Union of Physiological Sciences. 
Brasov (Rumania) 1970, Abstract No. 491. 

0 A. V. WOLF, Thirst. Physiology oJ the Urge to Drink and Problems 
of Water Lack (Ch. C. Thomas, Publisher, Springfield 1958), p. 77. 

r j .  W, CZACZKES, C. R. KI.eEMAN and M. KOENIG, J. elin. Invest. 
43, 1625 (1964). 


