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An ima l s  w i t h  t he  h ighes t  b lood pressure  were ma ted ,  as 
well  as those  w i t h  t he  lowest  levels,  to  o b t a i n  t he  f i r s t  
gene ra t ion  ($1). Beg inn ing  f rom S 1 and  t h r o u g h o u t  t he  
5 s u b s e q u e n t  genera t ions ,  select ive inb reed ing  was 
c o n t i n u e d  us ing  b ro the r - s i s t e r  ma t ing .  S t a t i s t i ca l  ana lys is  
was m a d e  b y  S t u d e n t ' s / - t e s t .  

Results and conclusions. The  sys tol ic  b lood pressure  of 
82 ra t s  be long ing  to $6 is shown  in Tab le  I I .  The  f i rs t  set  
of m e a s u r e m e n t s  ob t a ined  in i n t a c t  animals ,  before 
t r e a t m e n t ,  were s ign i f i can t ly  h ighe r  in  t he  h y p e r t e n s i v e  
(H) t h a n  in t he  n o r m o t e n s i v e  (N) rats .  F u r t h e r  compar i -  
son of males  w i t h  females  w i t h i n  each  s t r a in  showed t he  
B.P.  of males  to  be  s ign i f i can t ly  h ighe r  t h a n  in females.  
S imi la r  sex- re la ted  differences in  b lood pressure  were 
p rev ious ly  r epo r t ed  in r a t s  w i t h  i nhe r i t ed  h y p e r t e n s i o n  ~, ~. 
The  second set  of m e a s u r e m e n t s  were o b t a i n e d  in uni-  
neph r ec tomized  rats ,  4 weeks a f t e r  t he  in i t ia l  d e t e r m i n a -  
t i on  and  2 days  a f te r  t he  las t  in jec t ion  of Doca.  I t  is 
ev iden t  t h a t  a m a r k e d  degree of h y p e r t e n s i o n  h a d  
deve loped  in t he  H s t r a in  whi le  t he  N r a t s  r e m a i n e d  
no rmotens ive .  I n  49 rats ,  changes  in  B.P.  were recorded  
a t  weekly  in te rva ls .  As i l l u s t r a t ed  in t he  Figure,  the  H 
r a t s  showed an  impress ive  rise in  B.P.  a t  t he  end  of the  
2rid week  a n d  a f u r t h e r  i n c r e m e n t  in  the  3rd week. A 
m o d e r a t e  e l eva t ion  in B.P.  was also no t ed  in t h e  N s t ra in ,  
t he  f ina l  r ead ing  did  not ,  however ,  exceed n o r m a l  values.  

The  resul t s  are in comple te  a g r e e m e n t  w i t h  t he  work  of 
DA~L 2, t h o u g h  our  b reed ing  s tock  and  t h e  i n d u c t i o n  of 
hy l )e r t ens ion  were different .  Whi l e  an  inher i t e  d suscep- 
t i b i l i t y  to  h y p e r t e n s i o n  was d e m o n s t r a t e d  b y  several  
workers  in r a t s  ~-3 a n d  rabbitsT,  i m m u n i t y  to  h y p e r t e n -  
sion as obse rved  in t he  N colony was p rev ious ly  r epo r t ed  
on ly  b y  DAHL. I n h e r i t e d  res i s tance  to  the  effects of Doca-  
sal t  m a y  exp la in  t h e  fai lure  of some ra t s  to  become  
h y p e r t e n s i v e  w h e n  t r e a t e d  w i t h  Doca, i r respec t ive  of 
t he i r  sa l t  c o n s u m p t i o n  s. I t  m a y  also give a clue to  one or 
more  genet ic  cont ro l led  m e c h a n i s m s  caus ing  h y p e r t e n -  

sion. R e c e n t  s tud ies  suggest  a genet ic  d i f ference in 
ad rena l  b i o s y n t h e t i c  p a t h w a y s  be tween  h y p e r t e n s i v e  
p rone  (S) and  r e s i s t an t  (R) r a t s  9. The  a v a i l a b i l i t y  of N 
a n d  H ra t s  offers new o p p o r t u n i t i e s  for co r re l a t ing  gene 
cont ro l led  differences  w i t h  suscep t ib i l i t y  or res i s tance  to 
h y p e r t e n s i o n  ~0, ~. 

Rdsumd. La r6ponse au  r6gime Doca-sel  (D.S.) a 6t6 
uti l is6e c o m m e  cr i t6re  de s61ection pou r  s@arer ,  p a r  
c ro i s emen t  consanguin ,  deux  colonies de r a t s  m a n i f e s t a n t  
une  suscept ib i l i t6  b ien  d i f f6rente  ~ l ' h y p e r t e n s i o n  ar t6-  
rielle. Les r6su l t a t s  o b t e n u s  dans  la 66me g6n6ra t ion  de 
nos  colonies n o r m o t e n s i v e  et  h y p e r t e n s i v e  fon t  l ' ob j e t  de 
ce r apor t .  Le r61e des fac teurs  h6r6di ta i res  darts la sus- 
cep t ib i l i t6  ou la r6s is tance  ~ l ' h y p e r t e n s i o n  du  t y p e  D.S. 
est  d6montr6e .  
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Changes in Activity and Hormonal Sensitivity of Brain Adenyl Cyclase Following Chronic Ethanol 
Administration 

Adenos ine  3', 5 ' - m o n o p h o s p h a t e  (cyclic AMP) has  been  
es t ab l i shed  as an  in t r ace l lu la r  m e d i a t o r  of t he  ac t ion  of 
a n u m b e r  of amines  and  p o l y p e p t i d e  h o r m o n e s  ~,2 and  
m a y  well  p l ay  an  i m p o r t a n t  role in t he  func t ion  of t he  
cen t r a l  ne rvous  s y s t e m  a. P rev ious  s tud ies  in our  labora-  
t o ry  h a v e  ind ica ted  t h a t  b iochemica l  changes  obse rved  in 
the  bra in ,  fol lowing chronic  e t hano l  admin i s t r a t i on ,  m a y  
invo lve  in a l t e r a t i o n  of the  func t ion  of endocr ine  s y s t e m  4, ~. 
In  th i s  s tudy ,  we h a v e  e x a m i n e d  the  effect  of acu te  and  
chronic  e t h a n o l  a d m i n i s t r a t i o n  on  the  cyclic A M P  forma-  
t ion  in mouse  cerebra l  cortex.  

Methods. Swiss a lb ino  female  mice weighing  25-28 g 
were t r e a t e d  chron ica l ly  wiLh e t hano l  b y  p r o v i d i n g  on ly  
a l iquid  d ie t  for 2 weeks as p rev ious ly  descr ibed ~-6. The  
average  da i ly  dose of e t hano l  was 26-33 mg/g  b o d y  
weight .  Acu te ly  t r e a t e d  mice  received 4 g /kg body  we igh t  
of e t h a n o l  i n t r a p e r i t o n e a l l y  as a 20% (w/v) so lu t ion  in 
saline. Cont ro l  mice were in jec ted  w i t h  an  equ iva l en t  
a m o u n t  of isocaloric sucrose-sal ine solut ion.  

Adeny l  cyclase ac t i v i t y  in a h o m o g e n a t e  of cerebra l  
cor tex  p r e p a r e d  in 0.32 M sucrose was measu red  b y  t h e  
c h r o m a t o g r a p h i c  s epa ra t i on  of cyclic 3H-AMP fo rmed  
f rom 3H-ATP as descr ibed b y  KRISHNA e~ al.L I n  pre-  
l i m i n a r y  exper iments ,  t h e  m e a s u r e m e n t  of U V - a b s o r p t i o n  
a t  260 n m  fol lowing t he  c h r o m a t o g r a p h i c  s epa ra t i on  of 

ATP,  ADP,  cyclic AMP,  aden ine  a n d  5 ' -AMP on Dowex 
50 ion-exchange  co lumns  7 was emp loyed  a n d  c o n f i r m e d  
t h a t  t he  cyclic A M P  f rac t ion  t a k e n  in t h i s  e x p e r i m e n t a l  
p rocedure  con ta ins  on ly  cyclic AMP.  The  bas ic  i n c u b a t i o n  
m e d i u m  c o n t a i n e d  tris-HC1 (pI-I 7.3): 40 mM, MgSO~: 
3.3 raM,  t h e o p h y l l i n e :  10 raM, tris A T P :  2 m M  (includ- 
ing 0.125 m M  of 3H-ATP (S.A.; 7.93 C/mmole)  and  1-2 
m g  p ro t e in  of e n z y m e  p repa ra t i on .  I n c u b a t i o n s  were car .  
r ied ou t  for 7 ra in  a t  30 ~ and  t e r m i n a t e d ,  a f t e r  t he  ad-  
d i t i on  of 10 amoles  of car r ie r  cyclic AMP, b y  i m m e r s i o n  
in a boi l ing b a t h  for 2 rain.  I n  each  e x p e r i m e n t  t h e  re-  
covery  of t he  car r ier  cyclic A M P  was d e t e r m i n e d  spect ro-  
p h o t o m e t r i c a l l y  and  used to correc t  t he  e x p e r i m e n t a l  va lue  
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Table I. Effect of ethanol administration on cyclic AMP formation 
in mouse cerebral cortex 

Table II. Effect of ill vitro addition of various drugs on cyclic AMP 
formation in mouse cerebral cortex of control and 2 weeks ethanol- 
treated mice 

A) Homogenate Adenyl cyclase activity 
(pmole cyclic AMP/mg protein/min 4- S.D 

Chronic ~ Acute ~ 

Control 176 4- 20 (5) 170 4- 32 (4) 
EtOH treated 253 4- 22 ~ (5) 183 4- 21 (4) 

B) Slice Cyclic AMP formation 
(% Conversion) 4- S.D. 

Chronic * Acute b 

Control 0.34 -t- 0.06 {5) 0.29 4- 0.04 (5) 

EtOH treated 0.62 4- 0.04~ (5) 0.31 4- 0.05 (5) 

Ethanol-treated mice received a liquid diet containing 6% ethanol 
for 2 weeks, b Ethanol-treated mice were sacrificed 3 h following i.p. 
injection of 4 g/kg ethanol. ~ p<0.01, compared with respective 
controls. Numbers in parentheses indicate the number of experi- 
ments. 

A) Homogenate Adenyl eyelase activity (pmole 
cyclic AMP/rag protein/rain) 4- S.D. 

Sucrose diet EtOH diet 

Control 180 • 19 (6) 246 ~ 20 (5) 
+ NaF (10 mM) 387 • 68 ~ (5) 405 ~ 59 ~ (5) 

B) Slice Cyclic AMP formation 
(% Conversion) 4- S.D. 

Sucrose diet EtOH diet 

Control 0.35 4- 0.08 (5) 0.60 4- 0.02 (5) 
+ DL-Norepinephrine (0.1raM) 0.68 4- 0.04~ (5) 0.65 4- 0.19 (5) 
+ Histamine (0.froM) 0.56 4- 0.05 ~ (5) 0.78 4- 0.07 ~ (5) 

p < 0.01, compared with respective controls. Numbers in parenthesis 
indicate the number of experiments. 

for cyclic an -AM P .  For  t he  m e a s u r e m e n t  of radioact iv i ty ,  
all a l iquot  of sample  was added  to  10 ml  of a count ing  
fluid con ta in ing  20% (v/v) Bio-Solv  solubilizer, Formula  
BB S- 3. 

The fo rma t ion  of cyclic A M P  in slices of t he  cerebral  
cor tex  was measured  by  a modi f ica t ion  of the  m e t h o d  of 
SmMIZU et  al. s. Fol lowing the  pulse labell ing of A T P  in 
slices of cerebral  cor tex  by  incuba t ion  for 40 min  in a 
m e d i u m  of Krebs -R inge r -b i ca rbona t e  solut ion conta in-  
ing 2.5 ~xC/ml of (8-14C)-adenine (S.A.: 5.45 mC/mM),  t he  
slices f rom b o t h  e thanol  t r ea t ed  and  control  animals  were 
i ncuba ted  ill med ia  conta in ing  var ious  drugs. Fol lowing 
4 rain incuba t ion  the  reac t ion  was s topped  by  the  ad- 
d i t ion of 10 [zmoles cyclic AMP,  followed immed ia t e ly  by  
boil ing for  3 mill  and  homogeniza t ion .  This  homogena t e  
was b rough t  to  near  d ryness  by  a cool air blower and  the  
res idue was  suspended  and centr i fuged.  Tota l  radioact i -  
v i t y  was de t e rmined  and  cyclic 14C-AMP was sepa ra ted  
chromatographically f rom o ther  labelled nucleot ides  in an 
a l iquot  of t he  supe rna t an t ,  as descr ibed by  KRISHNA 
et al. 7. The resul ts  were expressed as the  percen tage  of 
to ta l  14C presen t  as cyclic 14C-AMP (% conversion).  

Blood  e thanol  l e v e P  and p ro te in  con t en t  10 were 
d e t e r m i n e d  by  using previous ly  descr ibed procedures .  

Results and discussion. Fol lowing cont inuous  e thanol  
admin i s t r a t i on  for 2 weeks, cyclic AMP fo rmat ion  ill- 
creased in b o t h  h o m o g e n a t e  and  slice p repa ra t ions  of 
cerebral  cor tex  (Table I). A similar  increase cyclic A1KP 
in fo rma t ion  was  observed  1 and  3 weeks a f te r  e thanol  
admin i s t ra t ion .  No a l te ra t ion  in cyclic AMP fo rmat ion  
was de t ec t ed  following the  acute  admin i s t r a t i on  of e tha-  
nol (Table I). 

I t  is well known  t h a t  the  cyclic A M P  fo rmat ion  in 
cerebral  t issue is r e m a r k a b l y  s t imu la t ed  b y  the  in vi t ro  
add i t ion  of var ious  amines  and  f luoride n.  Therefore  we 
examined  the  effect  of in v i t ro  add i t ion  of norep inephr ine  
and  h i s t amine  on cyclic A M P  fo rmat ion  in a slice p repara -  
t ion  and  those  of f luoride were examined  in a homogena t e  
p r e p a r a t i o n  by  using the  cerebral  cor tex  f rom chronical ly  
e thano l t r ea t ed  animals  (Table II).  A l though  adenyl  cy- 
clase ac t iv i ty  in bra in  homogena t e  p repara t ions  was s t i -  
mu la t ed  by  fluoride in b o t h  contro l  and e thano l - t r ea t ed  
groups,  t he  addi t ion  of norep inephr ine  to slices of t he  
cerebral  cor tex  s t imu la t ed  cyclic AMP format ion  in con- 
trol  groups bu t  no t  in e thano l - t r ea t ed  groups.  On the  o the r  

hand,  the  s t imula to ry  effect  of h i s t a m i n e  on t h e  fo rma t ion  
of cyclic AMP in slices of the  cerebral  cor tex was demon-  
s t r a t ed  in bo th  control  and e thano l - t r ea t ed  groups.  Al- 
t h o u g h  norep inephr ine  con ten t  in the  bra in  does no t  chan-  
ge fol lowing chronic e thanol  ingest ion 12, our p resen t  s t u d y  
clearly d e m o n s t r a t e s  t h a t  long- te rm admin i s t r a t i on  of 
e thanol  induces an increase of adenyl  cyclase ac t iv i ty  and  
a loss of the  responsiveness  of adenyl  cyclase to norepine-  
phr ine  in the  cerebral  cortex.  Such a change in bra in  ade-  
nyl  cyclase sens i t iv i ty  m a y  be an i m p o r t a n t  factor  in 
a l ter ing I leurohormonal  ac t ion in the  bra in  dur ing per iods  
of chronic e thanol  ingest ion.  

Zusammen/assung. Nachweis ,  dass du tch  l angdauernde  
&thanol -Zufuhr  die Adeny l -Zyk lase -Akt iv i tg t  in der  Gross- 
h i rnr inde  yon  M~iusen v e r m e h r t  wird, wghrend  die fer- 
m e n t a t i v e  Ak t iv i tg t  bet  der aku ten  Zufuhr  sich n ich t  ver-  
gndert .  Die Empf ind l i chke i t  der  Adenyl -Zyklase-Akt i -  
v i tg t  auf Norep inephr in  im Mgusegehirn  ist  nach  dieser 
~ t h a n o l - Z u f u h r  deut l ich  herabgese tz t .  
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