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f i rs t  blood meal. The inhibi t ion of feeding in the  t r ea t ed  
larvae suggests  tha t ,  r a the r  t h a n  the  a m o u n t  of nu t r i en t s  
inges ted  by  the  bug, the  level of ho rmona l ly  in i t ia ted  
biochemical  act ivi t ies  which  are usually associated wi th  
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Effect of eedysterone (2 ~zg/insect) on the feeding act iv i ty  of the 
3-week-old diapausing 5th instar larvae (circles) and male adults 
(square) of R. prolixus, at various times after the treatment. A) Per- 
cent inhibition of feeding (~ SE) in the treated individuals. B) The 
amount of blood ingested (ill g ~_ SE) by those individuals which 
showed feeding activity. 

pos t -d iapause  deve lopmen t  and apolysis  regulate  the  
feeding ac t iv i ty  in R. prolixus. In  nature ,  of course, the  
ra te  of p roduc t ion  of hormone  and  the  ini t ia t ion of de- 
ve lopmen t  processes are synchronized  wi th  the  ingest ion 
of sufficient  a m o u n t  of blood meal  and s t r e tch ing  of ab- 
domina l  receptors .  

The precise role of ecdys te rone  in causing mor ta l i ty  
and  inhibi t ion of feeding ac t iv i ty  canno t  be expla ined 
sat isfactor i ly  by  the  p resen t  data .  The ap p a ren t  l e thargy  
and exhaus t ion  in the  t r ea t ed  larvae indica ted  the  in- 
abi l i ty  of the  d iapaus ing  individuals  wi th  l imited nu t r i en t  
reserves to sus ta in  various endergonie  b iosyn the t ic  ac- 
t ivi t ies  which  are usual ly in i t ia ted  by  ecdysone.  For  in- 
s tance,  ecdysone s t imula tes  R N A  and pro te in  synthes is  
in the  fat  body  and  epidermal  cells, leading to moul t ing  
in the  bugs ". Indeed ,  the  19-week-old larvae, which were 
in a s ta te  of s t a rva t ion  and conta ined  only minute  re- 
serves of glycogen, lipids and pro te in  ],2 succumbed to  
ho rmona l  t r e a t m e n t  much  earlier t h a n  the  3-week larvae. 
The mor ta l i ty  in the  larvae m a y  thus  be a t t r i bu t ed  to the  
probable  physiological  d e r a n g e m e n t  c rea ted  by  the  
hormone .  

The adul t  mor t a l i t y  was p ro b ab l y  due to the  opposing 
act ions of exogenous ecdysone and endogenous  juvenile  
hormone ;  s imul taneous  admin i s t r a t ion  of the  two hor-  
mones  was fa ta l  to  Tenebrio molitorL Juveni le  hormone  
regulates  ovar ian deve lopmen t  in the  female R. prolixus s; 
presumab ly  the  males  also conta in  the  hormone.  

7 R. SOCHA and F. SEIINAL, J. Insect Physiol. 19, 1449 (1973). 
s j .  p. VANOERBERG, Biol. Bull. 725, 576 (1973). 
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C. GOMEZ-SANCHEZ, O. B. HOLLAND, C. E. }{ALL and S. AYACHI 

Department o/Internal  Medicine, University o/ Texas Health Science Center at Dallas, Dallas (Texas 75235, USA)," and 
Department o/ Physiology and Biophysics, University o~ Texas Medical Branch, Galveston (Texas 77550, USA),  
9 February 1976. 

Summary. Dosages of e i ther  1 or 2 mg dai ly of 16f l -hydroxy-dehydroepiandros te rone ,  given to mononephrec tomized ,  
sal t - loaded female rats,  had  no de tec tab le  effect  upon saline consumpt ion ,  blood pressure,  kall ikrein excre t ion  or hea r t  
and k idney  weight .  I t s  alleged minera locor t icoid  proper t ies ,  as judged by  these  criteria,  were no t  demonst rab le .  

A recent  article synopsiz ing evidence t h a t  low renin 
essent ial  hyper t ens ion  is caused by  a minera locor t icoid  
(mc) hormone ,  r epor ted  and ident i f ied a possible culpri t  2. 
The C]9 steroid,  16/3-hydroxy-dehydroepiandros terone  
(16fl-OH-DHEA),  p rov ided  the  p r e p o n d e r a n t  biologic 
mc ac t iv i ty  in urine of pa t i en t s  wi th  the  disorder,  in 
marked  con t r a s t  to the  urine of normotens ives ,  or normal  
renin  essent ial  hyper tens ives ,  where  the  biologic mc 
po t ency  was due to the  aggregate  act ivi t ies  of a ldosterone,  
DOC, cort isol  and cor t icosterone.  16/%OH-DHEA was  
found to have  1/40th the  sod ium-re ta in ing  p o t e n c y  of 
a ldos terone  in adrena lec tomized  rats.  W i t h  an mc ac- 
t i v i t y  of t h a t  order,  the  quant i t i es  of 16f l -OH-DHEA 
presen t  in urine migh t  well account  for hyper t ens ive  
disease. 

All of the  C21 mc 's  capable of causing hyper tens ion  in 
man  do so in mononephrec tomized ,  sa l t - loaded r a t s - - i n -  
c luding a ldos terone  3, 4, deoxyeor t i cos te rone  ~, 8, 18-hydro- 
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x y c o r t i c o s t e r o n e 7  a n d  c o r t i c o s t e r o n e S .  O t h e r  s t u d i e s  
h a v e  s h o w n  t h a t  u r i n a r y  k a l l i k r e i n  e x c r e t i o n  in  b o t h  
r a tg ,  *~ a n d  m a n  n,*2 is g r e a t l y  i n c r e a s e d  b y  m c ' s ,  in -  
c l u d i n g  a l d o s t e r o n e  *~, d e o x y c o r t i c o s t e r o n e  ~~ a n d  f l u d r o -  
c o r t i s o n e  11, s u g g e s t i n g  t h a t  ' k a l l i k r e i n  e x c r e t i o n  a p p e a r s  
to  be  d i r e c t l y  r e l a t e d  t o  t h e  e f f e c t i v e  leve l  of  c i r c u l a t i n g  
s o d i u m - r e t a i n i n g  s t e r o i d  ' n .  E x c e s s i v e  m c ' s  a l so  d e p r e s s  
p l a s m a  r e n i n  a c t i v i t y  ( P R A )  ~a, ~ .  T h e  p r e s e n t  s t u d y  w a s  
u n d e r t a k e n  to  d e t e r m i n e  h o w  b l o o d  p r e s s u r e ,  k a l l i k r e i n  
e x c r e t i o n  a n d  P R A  of  r a t s  we re  a f f e c t e d  b y  16f i -OH-  
D H E A  t r e a t m e n t .  

Table I. Growth, fluid consumption, blood pressure and organ 
weights in steroid-treated and control rats 

Controls 16/J-OH-DHEA 

i nag/day 2 ing/day 

N 10 10 10 
Bodywt .  Initial 84 ~ 2 ~ 86 ~ 2 84 ~- 2 

Final 161 • 4 173 ~ 2 b 169 • 4 

Fluid volume (ml) 
Week l 48 • 2 57 Jz 2 b 52 ~ 2 

2 47 J:- 2 63 +- 4 b 52 z}- 3 
3 57 • 2 65 ~_ 3 b 66 ~_ 4 

Blood pressure (nmi Hg) 
Week0  94 ~_ 4 98 ~_ 4 90 ~_ 3 

1 121 -L 3 128 zt- 7 128 • 4 
2 123 -L 3 130 ~- 6 130 ~_ 5 
3 147 • 7 149 ~ 5 162 ~-10 

N. Hypertensive 5 6 6 

Organ wt. (rag/100 g body wt.) 
Pituitary 4.4 ~_ 0.2 3.8 • 0.2 b 3.5 J_ 0.2 b 
Adrenals 29.7 ~ 1.3 24.9 • 0.9 b 25.1 -~ 1.0 b 
Preputials 41.6 -~ 3.4 48.5 -j_ 4.0 45.1 • 0.5 
Thymus  173 ~_ 28 163 • 8 175 ~= 9 
Heart  324 ~ 4 323 ~- 7 329 • 8 
Kidneys 710 ~ 16 685 • 19 677 ~_ 12 

~Mean ~ SEM. bSignificantly different from control value (p < 
0.05). 

1 6 / ~ - O H - D H E A  w a s  s y n t h e s i z e d  a c c o r d i n g  t o  t h e  
m e t h o d  of  AOKI e t  a1.15. T h e  s t e ro id ,  o b t a i n e d  as  t h e  
d i a c e t a t e ,  p r o v e d  b y  m u l t i p l e  s y s t e m  s ing l e  l a y e r  c h r o m a -  
t o g r a p h y  to  h a v e  p h y s i c a l  p r o p e r t i e s  i d e n t i c a l  to  a n  
a u t h e n t i c  s a m p l e  o b t a i n e d  f r o m  s t e r a l o i d s ,  a n d  t o  y i e ld  
on  h y d r o l y s i s  a c o m p o u n d  i n d i s t i n g u i s h a b l e  f r o m  a 
s a m p l e  of  1 6 f i - O H - D H E A  p r o v i d e d  b y  Dr .  KIRK f r o m  
t h e  S t e r o i d  R e f e r e n c e  Co l l e c t i on  ( L o n d o n ) .  

E i t h e r  1 or  2 m g / d a y  (in s e s a m e  oil) of  1 6 / % O H - D H E A  
d i a c e t a t e  w a s  i n j e c t e d  s.c.  i n t o  y o u n g  m o n o n e p h r e c t o -  
m i z e d  f e m a l e  S P D  r a t s .  C o n t r o l s  r e c e i v e d  t h e  s a m e  v o l u m e  
of  oil. A 1 %  NaC1 s o l u t i o n  w a s  g i v e n  to  d r i nk .  D a i l y  f lu id  
i n t a k e  of  e a c h  r a t  w a s  m e a s u r e d  o n  3 c o n s e c u t i v e  d a y s  
e a c h  week ,  t h e  a v e r a g e  b e i n g  t a k e n  as  r e p r e s e n t a t i v e  for  
t h e  week .  S y s t o l i c  b l o o d  p r e s s u r e  of  u n a n e s t h e t i z e d  
a n i m a l s  w a s  m e a s u r e d  p e r i o d i c a l l y  a n d  i n d i r e c t l y  (tail) 
w i t h  a P h y s i o g r a p h  ( N a r c o  B i o s y s t e m s ,  H o u s t o n ,  T e x a s ) .  
V a l u e s  a b o v e  150 m m  H g  were  r e g a r d e d  as  h y p e r t e n s i v e .  
2 4 - h o u r  u r i n e  s a m p l e s  we re  co l l e c t ed  in  t h e  2nd  a n d  3rd  
w e e k s  u n d e r  t o luo l ,  a n d  k e p t  in  s t o p p e r e d  v i a l s  a t  4~  
u n t i l  k a l l i k r e i n  c o n t e n t  w a s  m e a s u r e d  b y  a m o d i f i c a t i o n  n 
of  BEAVAN'S 16 m e t h o d ,  u s i n g  a B a y e r  s t a n d a r d  t e s t i n g  
1060 k a l l i k r e i n  e s t e r a s e  u n i t s  p e r  m g .  O n  t h e  s e c o n d  
o c c a s i o n  p r o t e i n  c o n c e n t r a t i o n  ( P r o t e i n  m e t e r :  A m e r i c a n  
O p t i c a l  Co.) a n d  o s m o l a l i t y  (Mode l  5100 V a p o u r  P r e s -  
s u r e  O s m o m e t e r :  W e s c o r ,  Inc . )  w e r e  m e a s u r e d .  T h e  
a n i m a l s  we re  k i l l ed  b y  d e c a p i t a t i o n  on  t h e  21s t  d a y ,  
a n d  t r u n k  b l o o d  w a s  co l l e c t ed  w i t h i n  5 sec  i n t o  chi l led ,  
h e p a r i n i z e d  f l a sks ,  t r a n s f e r r e d  to  s t o p p e r e d  v ia l s ,  a n d  
f r o z e n  a t  - 2 0  ~ u n t i l  P R A  w a s  m e a s u r e d * L  O r g a n s  w e r e  
p l a c e d  in  n e u t r a l  1 0 %  f o r m a l i n  for  s u b s e q u e n t  w e i g h t .  

T a b l e  I s h o w s  t h a t  a d o s e - r e l a t e d  e f f ec t  of  s t e r o i d  
t r e a t m e n t  w a s  n o t  o b t a i n e d  o n  b o d y  w e i g h t  o r  f lu id  c o n -  
s u m p t i o n .  O n l y  a n i m a l s  o n  t h e  l ower  dose  g r e w  s l i g h t l y  
b e t t e r  a n d  d r a n k  s l i g h t l y  m o r e  t h a n  con t ro l s ,  b u t  t h e  
d i f f e r e n c e  w a s  s l i gh t .  Sa l t  h y p e r t e n s i o n  d e v e l o p e d  a t  a 
c o m p a r a b l e  r a t e  a n d  i n t e n s i t y  in  al l  g r o u p s  (Tab le  I). 
T h e r e  we re  no  d i f f e r e n c e s  b e t w e e n  w e i g h t s  of  t h e  h e a r t s  
o r  k i d n e y s ,  p r o m i n e n t l y  e n l a r g e d  d u r i n g  s t e r o i d - i n d u c e d  
h y p e r t e n s i o n .  S t e r o i d  t r e a t m e n t  c a u s e d  a s l i g h t  h y p o -  
t r o p h y  of  t h e  p i t u i t a r y  a n d  a d r e n a l  g l a n d s  (Tab l e  I). 

A l t h o u g h  s t e r o i d  t r e a t m e n t  c a u s e d  a d o s e - r e l a t e d  in -  
c r e a s e  in  u r i n e  v o l u m e  a n d  a d e c r e a s e  in  p r o t e i n  c o n -  
c e n t r a t i o n  a n d  o s m o l a l i t y ,  s u c h  d i f f e r e n c e s  w e r e  u s u a l l y  
n o t  s i g n i f i c a n t  s t a t i s t i c a l l y  (Tab l e  I I ) .  

Table II. Effect of 16/~-OH-DHEA treatnient on urinary volume 
and composition and on plasma renin activity 

Controls 16fl-OH-DHEA 

1 rag/day 2 mg/day 

"Week 3 Vol. (ml) 7.0 ~- 1.0 
Kallikrein 139 ~_ 15 
(E.g./24 h) 

Week4  Vol. (nil) 12.2 ~2 2.8 
Kallikrein 414 • 58 
(E.U./24 h) 
mOsm/L 970 @ 76 
Protein 3.8 ~2 0.5 
(g/100 ml) 

Urine values 
9.1 -~- 1.1 15.9 ~ 3.1 b 

166 • 20 141 • 36 

12.9 i 0.9 16.9 • 3.0 
447 -L 51 491 =[: 87 

845 ~ 39 784 i 73 
2.7 ~_ 0.2 2.4 i 0.5 

Plasma renin activity (ng/ml/h) 
0.05 ~ 0.0 0.16:12 0.1 0.18 i 0.1 

~Mean =~ SEM. bSignificantly different from control values (p < 
0.05). 
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9 H. S. MARGOLIUS, R. GELLER, W. DE JONG, J. J. PISANO and A. 

SJOERDSMA, Circulation Res. 30, 358 (1972). 
10 R. G. GELLER, JTI. S. MARGOLIUS, J. J. PISANO and H. R. KEISER, 

Circulation Res. 31, 857 (1972). 
11 H. S. ~V[ARGOLIUS, R. G. GELLER, R. W. ALEXANDER, J. R. GILL 
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Kal l ik re in  excre t ion  (Table  II)  was  h igher  in  all  g roups  
in the  3rd week  t h a n  i t  h a d  been  in t he  2nd, b u t  in b o t h  
instances the quantities voided did not differ among the 
groups.  

P R A  was g rea t ly  depressed  in all  3 groups,  doub t less  
because  of t he  sa l t  excess to  wh ich  t h e y  were exposed.  
All of the  con t ro l  va lues  fell below 0.1 n g / m l / h  (Table  II) ,  
b u t  b o t h  s t e ro id - t r ea t ed  groups  ave raged  s l ight ly  h igher  
because  severa l  i nd iv idua l  va lues  r anged  0.1-1.2 n g / m l / h  
(Table  II) .  

I f  16 f i -OH-DHEA has  1 /40th  a n d  DOCA 1/25th  ( the 
genera l ly  accep ted  figure) the  p o t e n c y  of a ldos terone ,  
t h e n  2 m g  of 16 f l -OH-DHEA shou ld  be  e q u i v a l e n t  to  
1.25 m g  of DOCA, which  is 6 7 to  101~ t imes  t he  q u a n t i t y  
needed  to  cause  h y p e r t e n s i o n  in the  ra t .  The  fai lure  of 
t h a t  dosage of 16 f l -OH-DHEA to h a v e  an  effect  on sal ine 
in take ,  p r o m i n e n t l y  e n h a n c e d  b y  DOCA u n d e r  s imi lar  
c i r cums tances  is, b lood pressure,  h e a r t  a n d  k i d n e y  weight ,  
or ka l l ikre in  excre t ion ,  cas ts  serious d o u b t  upon  i ts  
minera locor t i co id  s ta tus .  

In  t h a t  c o n t e x t  FUNDER et  al. 19 f ind t h a t  n e i t h e r  rena l  
mc (aldosterone)  receptors ,  no r  those  respons ive  to  
es t rogen  a seconda ry  rena l  sodiumTret r ieval  s y s t e m  
d i sp lay  s ign i f ican t  b i nd i ng  a f f in i ty  for 16~ - O H - D HEA.  
Such  b ind ing  is cons idered  to  be a n  ob l iga to ry  p re requ i -  
s i te  for mc act ion,  cor re la t ing  exceed ing ly  well  w i t h  mc 
h o r m o n e  ac t iv i ty .  F u r t h e r m o r e ,  ne i t he r  EDELMAN ef al. 

(personal  c o m m u n i c a t i o n )  us ing  c o n c e n t r a t i o n s  as h igh  
as 5 •  -6 M,  nor  HmC~INS (personal  c o m m u n i c a t i o n )  
w i th  c o n c e n t r a t i o n s  u p  to 7 • 10 -~ M, h a v e  de tec ted  a n y  
effect  of 1 6 ~ - O H - D H E A  on sod ium t r a n s p o r t  of i so la ted  
t o a d  b ladders ,  a genera l ly  accep ted  mc b ioassay  in wh ich  
a ldos te rone  exer t s  m a x i m a l  s t i m u l a t i o n  a t  4 • 10 -8 /l/I. 

F ina l ly ,  one of our  l abora to r ies  (at  Dallas) has  been  
unab le  to  d e m o n s t r a t e  an  effect  of 16 f i -OH-DHEA on 
the  u r i n a r y  N a / K  ra t io  of ad rena l ec tomized  r a t s  a t  
dosages as h igh  as 30 p.g, whereas  10 ng  of a ldos terone ,  
and  p r o p o r t i o n a t e l y  la rger  q u a n t i t i e s  of the  weaker  mc ' s  
are read i ly  de t ec t ed  in para l le l  exper imen t s .  

These  f ind ings  do no t  s u p p o r t  the  c a n d i d a c y  of 16/3- 
O H - D H E A  e i the r  as a mc or as a s tero id  capab le  of 
caus ing  hype r t ens ion .  The  s ignif icance of i ts  a b u n d a n c e  
in ur ine  of p a t i e n t s  w i t h  low ren in  essent ia l  h y p e r t e n s i o n  
is t h u s  obscure ,  and  of d o u b t f u l  et iologic impor t ance .  
I t  could  be  a m e t a b o l i t e  of a more  ac t ive  s tero id  causa t ive  
of hype r t ens ion ,  or, a l t e rna t ive ly ,  o the r  as ye t  un iden t i -  
fied s teroids  m a y  be responsible .  

18 C. }2~. HALL, S. AYACtU and O. HALL, Tex. Rep. Biol. Med. 30, 143 
(1972). 

19 j .  W. IfUNDBR, J. A. ROBINSON, D. FELDMAN and K. N. WYNNE, 
Proc. 57th AmL Meet. Eudocrine Soc. New York (1975), Abstract 
No. 8. 

Effect of Proges terone  on the in v ivo Binding  of: Es trogens  by Uterine Cells ~ 

A. TCHERNITCHIN 

Laboratory o/ Molecular E~,zdocrinology, Department o~ Experimental Morphology, University o/ Chile Medical School, 
Casilla 21704, Correo 21, Santiago (Chile), 9 February 1976. 

6~ummary. Proges t e rone  se lect ively  inh ib i t s  es t rad io l  u p t a k e  b y  the  nucle i  of t he  l u m i n a l  ep i the l ia l  cells b u t  n o t  b y  
o the r  u te r ine  cells. Th i s  inh ib i t ion  in es t rogen  b i n d i n g  paral le ls  the  i nh ib i t i on  b y  p roges te rone  of some est rogenic  
responses  in t he  l um i na l  epi the l ia l  cells only. 

Two i m p o r t a n t  es t rogen recep to r  sys tems  h a v e  been  
found  to exis t  in t he  r a t  and  h u m a n  u t e rus :  the  cytosol-  
nuc lea r  and  t he  eos inophi l  r ecep to r  sys tems  2-6. E a c h  
recep to r  s y s t e m  seems to be invo lved  i n d e p e n d e n t l y  in 
t he  m e c h a n i s m s  of es t rogen  ac t ion  2,7,s. Therefore ,  i t  is 
possible  to  p roduce  or se lect ively  b lock  t he  effects med ia t -  
ed b y  one of t he  r ecep to r  sys t ems  w i t h o u t  in te r fe r ing  
w i t h  the  es t rogenic  response  m e d i a t e d  b y  the  o the r  re- 
cep to r  s y s t e m  9, ~o. 

The  cy toso l -nuc lea r  recep tor  s y s t e m  exis ts  in t he  
l u m i n a l  epi thel ial ,  g l a n d u l a r  epi thel ia l ,  s t r om a l  and  
m u s c u l a r  cells of t he  u te rus  a. I t  does no t  necessar i ly  
follow t h a t  t he  b ind i ng  of es t rogens  to  t he  cy toso l -nuc lea r  
r ecep to r  s y s t e m  m u s t  b e h a v e  in t he  same m a n n e r  in all 
u t e r i ne  cell t ypes  u n d e r  d i f fe rent  physiological  condi t ions .  
I f  each  ce l l - type  p lays  a d i f fe rent  role in u t e r ine  phys io-  
logy, and  if i t  is possible se lect ively  to  b lock  (or s t imula te )  
es t rogen  b ind ing  in one cell type ,  t h e n  i t  would  be pos-  
sible to  mod i fy  selected p a r a m e t e r s  of es t rogen s t imula -  
t ion.  The  p r e sen t  r e p o r t  d e m o n s t r a t e s  t h a t  p roges te rone  
se lec t ive ly  b locks  es t rogen  b i nd i ng  in l um i na l  ep i the l ia l  
cells, and  cor re la tes  th i s  f ind ing  w i t h  a select ive b lockage  
of some p a r a m e t e r s  of es t rogen  s t i m u l a t i o n  in th i s  cell 
type .  

Material and methods. Female  r a t s  in proes t rus ,  es t rus  
a n d  in t he  1st a n d  2nd days  of d ies t rus  were used, as well  
as r a t s  in t he  2nd d a y  of d ies t rus  p r e t r e a t e d  i.p. w i t h  

e i the r  5 mg  of proges terone ,  0.3 ~zg of estradiol ,  or b o t h  
t o g e t h e r  24 h before  t he  in jec t ion  of the  isotope.  T r i t i a t e d  
es t rad io l  (500 aCi, co r re spond ing  to 1.4 p,g) was in jec ted  
in to  t he  j ugu l a r  vein,  and  the  an ima l s  were sacrif iced 
10 min  or 1 h a f te r  receiving t he  in jec t ion  of ~H-estradiol .  
The  u te r i  were  excised and  processed b y  a d ry  radio-  
a u t o g r a p h i c  t e c h n i q u e  for soluble c o m p o u n d s  n,  modi f ied  
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