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E f f e c t  o f  6 - H y d r o x y d o p a m i n e  o n  t h e  D u r a t i o n  o f  

The  a im of th i s  s t u d y  was to  i nves t i ga t e  t he  d u r a t i o n  
of h e x o b a r b i t a l  sleep in r a t s  a f te r  chemica l  s y m p a t h e c -  
t o m y  of t he  cen t ra l  ne r vous  s y s t e m  (CNS). 

Methods. E x p e r i m e n t s  were car r ied  ou t  on  33 ma le  
W i s t a r  rats ,  we igh ing  a p p r o x i m a t e l y  200-230 g and  
d iv ided  in to  3 groups.  Chemica l  s y m p a t h e c t o m y  of CNS 
was induced  in 13 ra ts .  250 ~xg oi 6 - h y d r o x y d o p a m i n e  - 
HC1 (6-OHDA) (Ki s tne r  Lab .  G6teborg)  in 20 ~xl of t h e  
ar t i f ic ial  ce rebrosp ina l  f luid 1 w i t h  0 .1% ascorbic  acid was 
in jec ted  u n d e r  t h e  a e t h e r  anes thes i a  in to  t he  b o t h  l a te ra l  
b r a i n  ventr ic les ,  accord ing  to  HERMAN ~, twice  ill 2 days  
in te rva l .  6 - O H D A  was  dissolved i m m e d i a t e l y  before  
in ject ions .  Sepa ra t e  samples  were p r e p a r e d  for each  
in ject ion.  The  con t ro l  an ima l s  (11 ra ts)  were in jec ted  
w i t h  t he  equa l  q u a n t i t y  of t h e  so lven t  in  t h e  same 
m a n n e r .  9 i n t a c t  an imals ,  as t h e  s epa ra t e  con t ro l  group,  
were in jec ted  ne i t he r  6 - O H D A  no r  so lvent .  

Af te r  28-30 days  fol lowing t h e  second in jec t ion  of 
6 -OHDA,  t he  h e x o b a r b i t a l - N a  in t he  dose of 60 m g / k g  
was a d m i n i s t e r e d  in to  t h e  cauda l  ve in  of r a t s  a n d  t he  
d u r a t i o n  of t he  t i m e  of sleep was m e a s u r e d  accord ing  to  
COURVOISIER e t  al.~. 

Results. The  m a r k e d  p r o l o n g a t i o n  of t he  t i m e  of 
h e x o b a r b i t a l  sleep a f t e r  an  i.v. a d m i n i s t r a t i o n  of 6 - O H D A  
was es t ab l i shed  in compar i son  to  b o t h  con t ro l  g roups  
(see Table) .  No differences  was  n o t e d  in t h e  t i m e  of sleep 
be tween  t i le  2 con t ro l  groups.  

Discussion. The  a d m i n i s t r a t i o n  of 6 - O H D A  causes  in  
an ima l s  t he  ev iden t  dep le t ion  of ca t echo lamines  (CA) a n d  
degene ra t i on  of adrenerg ic  t e r m i n a l s  def ined as a chemica l  
s y m p a t h e c t o m y  ~. App l i ca t ion  of 6 - O H D A  in to  t h e  l a t e ra l  
b r a i n  ven t r ic les  causes a long- las t ing  r e d u c t i o n  of CA 
level  in  CNS a n d  degene r a t i on  of adrenerg ic  neu r ons  5,6. 
I n  our  l a b o r a t o r y  we h a v e  conf i rmed  these  obse rva t ions  
p rev ious ly  7. Therefore,  in  t h e  p r e s en t  e x p e r i m e n t s  we 
h a v e  no t  d e t e r m i n e d  CA level  in t he  bra in ,  a s suming  t h a t  
t he  mode  of app l i ca t i on  of 6 - O H D A  a n d  t h e  dose appl ied  
are suff ic ient  to  induce  chemica l  s y m p a t h e c t o m y  of CNS. 

There  are  d a t a  showing  t h a t  CA t a k e  p a r t  in  t h e  
m e c h a n i s m s  of phys io logica l  sleep ~, g. T he  r educ t i on  of t he  

Duration of hexobarbital sleep after central chemical sympatheetomy 
in rats 

Time of sleep (sec) hexobarbital - Na 60 mg/kg i.v. 

Control I Control II 6-OHDA 
intact rats 2 • artificial 2 • 250 ~g 

cerebro-spinal 
fluid 

667 ~: 28 675 :h 14 845/2 25 
= 9 n = 11 n = 13 

p < 0.001 

~Compared to both control groups. 

H e x o b a r b i t a l  S l e e p  i n  R a t s  

level  of CA in CSN b y  in jec t ion  of 6 - O H D A  pro longs  t h e  
d u r a t i o n  of pa r adox i ca l  sleep in r a t s  ~0. The  role of CA in 
t h e  m e c h a n i s m  of b a r b i t a l  sleep is no t  def ined unequ i -  
vocMly. B a r b i t u r a t e s  induce  t h e  changes  of t he  CA 
d i s t r i b u t i o n  of in  CNS a n d  inf luence  t he  t u r n - o v e r  of 
n o r a d r e n a l i n e  in  a n i m a l  b r a i n  as well  t he  d o p a m i n e  
syn thes i s  n,12 On t h e  o the r  hand ,  i t  was  shown  t h a t  
b a r b i t u r a t e s  does no t  change  t h e  CA level  in  a n i m a l  
b r a i n  ~. B a r b i t a l  anes thes i a  weakens  t h e  effect  of 6 - O H D A  
on n o r a d r e n a l i n e  level  in  t h e  r a t  b r a i n  ~4. A n  increase  of 
n o r a d r e n a l i n e  level  in  t he  CNS b y  exogenous  a d m i n i -  
s t r a t i o n  p ro longs  t h e  d u r a t i o n  of h e x o b a r b i t a l  sleep 15-17. 
On  t h e  con t ra ry ,  our  resu l t s  show t h a t  t h e  r educ t i on  of 
CA level  in t he  CNS b y  m e a n s  of 6 - O H D A  in jec t ions  
p ro longs  t he  d u r a t i o n  of h e x o b a r b i t a l  sleep. 

These  resul t s  conf i rm t h e  role of CA in h y p n o t i c  ac t ion  
of h e x o b a r b i t a l .  B u t  t h e i r  role in  th i s  m e c h a n i s m  is 
complex  a n d  i t  is d i f f icul t  to  exp la in  in t h e  l igh t  of t he  
p r e sen t  expe r imen t s .  

Zusammen/assung. Nachweis  e iner  Ver l~nge rung  des 
H e x o b a r b i t a l s c h l a f e s  bei  R a t t e n  d u t c h  zen t ra le  Anwen-  
dung  yon  6 - H y d r o x y d o p a m i n ,  was  auf  die B e d e u t u n g  
der  K a t e c h o l a m i n e  bei  der  H e x o b a r b i t a l w i r k u n g  hinweis t .  

R. BRUS, Z. S. HERMAN, A. SOKOLA and  Z. JAMROZlK 18 

Department o/Pharmacology, Institute ol Biology and 
Physiology, Silesian School o/Medicine, 
PL-dl-808 Zabrze (Poland), 71 May 1973. 

D. PALAI~, J. H. PAGE and P, A. KHAIRALLAH, J. Neurochem. ld, 
63 (1967). 

2 Z. S, HERMAN, Psychopharmacologia 16, 369 (1970). 
8 S. COIJRVOISIER, J. FOURNAL, g. DUCROT, ~V[. I~ASKY and P. KOET- 
SCHET, Arehs int, Pharmacodyn. Th4r. 92, 305 (1952). 

4 H. THOENEN and I. P. TRANZER, Naunyn-Sehmiedebergs Arch. 
Pharmak. 261,271 (1968). 
G. R. BREESE and T. D. TRAYLOR, J. Pharmac. exp. Ther. ?7Z, 413 
(1970). 

e N. Y, URETSKY and L. L, IVERSNE, J. Neurochem. 77, 269 (1970). 
7 Z. S. HERMAN', K. KMIEClAK-KoLADA and R. BRIJs, Psychopharma- 

cologia 2d, 407 (1972). 
8 M. JOUET, Res. Publs Ass. Res. herr. merit. Dis. d5, 86 (1967). 
9 M. Jouv~T, Science 163, 32 (1969). 

10 E. HARTMAN and R. CHUNG, Nature, Loud. 233, 425 (1971). 
11 H. CORRODI, K. FUXE and T. H6KFELT, J. Pharmac. Pharm. 18, 

556 (1966). 
12 S. M. SCHANBERG, J. J.  SCHILDKRAUT and I. J. KoPIN, J. Pharmae. 

exp. Ther. 157, 311 (1967). 
13 D. H. EI~RON and G. L. GESSA, Archs int. Pharmaeodyn. ThOr. 14/2, 

111 (1963). 
1~, B. R. JACKS, J. DE CHAMPLAIN and J. P. CORDEAU, ]~ur. J. Pharlnac. 

18, 353 (1973). 
is R. L. GROD~N, Int. J. Neuropharmae. 8, 573 (1969). 
16 H. MATHIES and J. SCHMIDT, Naunyn-Schmiedebergs Arch. Phar- 

mak. 2d/, 508 (1961). 
1T j .  SCHMIDT and S. DREWS, Aeta biol. reed. germ. 18, 607 (1967). 
is Acknowledgments: The author is grateful to Kistner Labtjans 

A. B. G6teborg, for supplying 6-hydroxydopamine. 

C y c l i c  N u c l e o t i d e s  a n d  B r a i n  G l y c o g e n  

A fair  a m o u n t  of ev idence  now  exis ts  i nd i ca t i ng  t h a t  
n e u r o t r a n s m i t t e r  agen t s  exer t  t he i r  biological  ac t ions  b y  
a l t e r ing  t he  a m o u n t  of adenos ine  3% 5" -monophospha te  
(CAMP) in  t a r g e t  cellsl ,  ~. R e c e n t l y  i t  was  s h o w n  t h a t  

b iogenic  amines ,  such  as noradrena l ine ,  dopamine ,  
h i s t a m i n e  a n d  serotonin ,  wh ich  increased  t h e  CAMP 
levels in  cerebra l  cor t ica l  slices 8, 4, showed g lycogenolyt ic  
effects in rat brain slices a-7. In view of published data, 
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Table I. The effect of cyclic nucleotides (10 -3 [xM/ml) on glycogen Table II.  In vitro influence of atropine (0.5 bt/ml) on glycogenolytie 
concentration in rat  brain slices effect of cyclic nucleotides (10 -a [zM/ml) 

Treatment of the Brain slices Treatment of the Brain slices 
tissue animals 

Cortex Caudate Cortex Cortex Caudate Cortex 
cerebri cerebelli cerebri cerebelli 

Controls 28.4 4" 1.3 45.7 4. 1.4 63.5 -4- 1.8 Atropine (controls) 31.4 4- 1.6 47.6 -4- 1.3 67.8 4. 1.4 
CAMP 19.4 4" 1.4 ~ 31.3 4" 1.3 b 40.1 4" 1.4b CAMP + Atropine 22.4 4" 1.2 ~ 30.6 -4- 1.4b 43.4 4" 1.3 b 
db-CAlV[P 12.4 ~ 1.7 b 20.1 4" 1.0 b 28.9 4" 1.5 b db-CAMP + Atropine 10.4 4- 1.4 b 23.4 4" 1.4 b 30.1 4" 1.4b 
CGMP 11.5 4" 1-5 b 18.5 -4- 1.6 b 25.6 • 1.3 b CGMP + Atropine 30.4 4" 1.2 44.5 + 1.3 23.4 4" 1.3 b 

p < 0.05 in comparison with the controls, b p < 0.01 in comparison 
with the controls. The amount of glycogen is expressed in mg/100 mi 
of tissue. The numbers indicate the mean value (M) 4" S.E.M.; 
5 experiments in each group. 

p < 0.05 in comparison with the controls, b p < 0.01 in comparison 
with the controls. The amount of glycogen is expressed in mg/100 ml 
of tissue. The numbers indicate the mean value (M) 4- S.E.N[.; 
5 experiments in each group. 

g u a n o s i n e  3",5'-monophosphate (CGMP)  m a y  p o s s i b l y  
p l a y  a s i g n i f i c a n t  ro l e  a n d  f u n c t i o n  i n  a n i m a l  t i s sue .  
F i r s t  f o u n d  i n  u r i n e  s , i t  is  s t i l l ,  b e s i d e  C A M P ,  o n l y  t h e  

o t h e r  3 ' , 5 ' - c y c l i c  n u c l e o t i d e  k n o w n  t o  o c c u r  i n  n a t u r e .  

Table I I I .  The influence of propranolol and atropine on glycogeno- 
lyric effect of cyclic nucleotides (10 -3 [xM/ml) in rat  brain slices 

Treatment of the Brain slices 
tissue 

Cortex Caudate Cortex 
cerebri cerebelli 

A) Treated with propranolol (10 mg/kg) 

Controls 30.2 4- 1.3 45.4 -t- 1.3 65.2 4- 1.4 
CAMP 17.5 • 1.4 ~ 30.8 • 1.2 ~ 42.5 • 2.1 
db-CAMP 7.4 4- 1.3 ~ 22.44-1.4 ~ 31.8=t=2.0 ~ 
CGMP 28.5 4. 1.8 47.5 • 1.8 62.4 • 1.5 

B) Treated with atropine (0.5 mg/kg) 

Controls 29.5 4- 1.3 46.5 4- 1.2 62.4 4- 1.8 
CAMP 18.0 4- 1.2~ 31.5 -t- 1.4 ~ 40.5 4- 1.2" 
db-CAMP 7.8 ~_ 1.3~ 24.5 -4- 1.4 ~ 32.5 4- 2.0~ 
CGMP 28.0 -4- 1.1 49.4 • 1.8 29.5 -4- 1.5 

p < 0.01 in comparison with the controls. The amount of glycogen is 
expressed in rag/100 ml of tissue. The numbers indicate the mean 
value (M) 4- S.E.M.; 5 experiments in each group. 

Table IV. The influence of reserpine (2 mg/kg) on glycogenolytic 
effects of cyclic nucleotides (10 3 [• in ra t  brain slices 

Treatment of the Brain slices 
tissue 

Cortex Caudate Cortex 
cerebri cerebetli 

Controls 38.4 4- 1.3 58.4 4- 1.2 79.5 4- 1.5 
CAMP 25.4 • 1.3 ~ 33.5 • 1.4 ~ 52.4 -b 1.4 
db-CAMP 18.5 ~_ 1.2 �9 2 8 . 5 + 1 . 2  �9 40.5 4- 1.3 ~ 
CGMP 35.4 -4- 1.4 59.4 -4- 1.8 81.5 4- 1.3 

p % 0.01 in comparison with the controls. The amount of glycogen is 
expressed in rag/100 ml of tissue. The numbers indicate the mean 
value (M) • S.E.M.; 5 experiments in each group. 

C G M P  h a s  b e e n  f o u n d  in  t i s s u e s  a n d  f l u i d s  of s e v e r a l  
s p e c i e s  9-11 a n d  t h e  e n z y m e s  h a v e  b e e n  f o u n d  t h a t  
c a t a l y z e  t h e  s y n t h e s i s  12 a n d  b r e a k d o w n  1. of C G M P .  
N e v e r t h e l e s s ,  l i t t l e  is  k n o w n  a b o u t  t h e  f a c t o r s  t h a t  
r e g u l a t e  t h e  c o n c e n t r a t i o n  of C G M P  in  t i s s u e  or  a b o u t  
t h e  n a t u r e  of t h e  b i o l o g i c a l  e t f e c t s  t h a t  m a y  be  r e g u l a t e d  
b y  C G M P .  A c c o r d i n g  t o  t h e  s o m e  s u g g e s t i o n s ,  C G M P  
m a y  b e h a v e ,  l i k e  C A M P ,  as  a ' s e c o n d  m e s s e n g e r '  i n  
m e t a b o l i c  r e g u l a t i o n  ~t a n d  m a y  in  s o m e  w a y  be  i n v o l v e d  
in  t h e  e x p r e s s i o n  of s o m e  c h o l i n e r g i c  e f f ec t s  15,15. Also ,  

C G M P ,  as  w e l l  as  C A M P ,  s h o w e d  t h e  a b i l i t y  t o  p r o d u c e  a 
d e c r e a s e  of g l y c o g e n  c o n c e n t r a t i o n  i n  l i v e r  17,1s a n d  
d i a p h r a g m  is. 

T a k i n g  i n t o  a c c o u n t  t h e  p o s s i b i l i t y  t h a t  t h e  m e c h a n i s m s  
of a c t i o n s  of C A M P  a n d  C G M P  a r e  d i f f e r e n t  a n d  t h a t  t h e  

g l y c o g e n o l y t i c  e f f ec t  of C G M P  w a s  s i m i l a r  t o  t h e  e f f ec t  
of p h y s o s t i g m i n e  in  d i a p h r a g m  a n d  l i v e r  is, i t  w a s  of  
i n t e r e s t  t o  c o m p a r e  t h e  e f f ec t  of c y c l i c  n u c l e o t i d e s  on. 
g l y c o g e n  c o n c e n t r a t i o n  i n  r a t  b r a i n  s l ices .  O n  t h e  o t h e r  
h a n d ,  i n  o r d e r  t o  c o n f i r m  t h e  h y p o t h e s i s  t h a t  C A M P  a n d  
C G M P  h a v e  i n d e p e n d e n t  f u n c t i o n a l  ro l e s  i n  t h e  C N S ,  w e  
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i n v e s t i g a t e d  t he  inf luence  of these  two cyclic nuc leo t ides  
on  glycogen s tores  in  b r a i n  slices of r a t s  t r e a t e d  w i t h  
propranolo l ,  a t rop ine ,  reserp ine  a n d  ch lo rpromaz ine .  

Materials and methods. The  e x p e r i m e n t s  were car r ied  
ou t  on  a d u l t  male  W i s t a r  rats .  B r a i n  slices were p r e p a r e d  
accord ing  to t he  m e t h o d  a l r eady  descr ibed  19 a n d  were 
al lowed 10 m i n  in sal ine is a t  37~ CAMP (10 -s ~M/ml), 
d i b u t y r y l - C A M P  (10 -3 [~M/ml) or CGMP (10 -s ~M/ml )  
a lone  a n d  in c o m b i n a t i o n  w i t h  a t rop ine  (0.5 tz/ml) were 
added  a t  t h e  b e g i n n i n g  of t he  i ncuba t ion .  P r op rano lo l  
(10 mg/kg)  or a t rop ine  (0.5 mg/kg)  were in jec ted  i.p. 
30 m i n  before  t he  an ima l s  were sacrified. Rese rp ine  
(2 mg/kg)  was twice  a d m i n i s t e r e d  i.p. ; t h e  second a d m i n -  
i s t r a t i on  was m a d e  24 h a f te r  t he  f i rs t  one a n d  12 h 
before  t he  r a t s  were saerified. Ch lo rp romaz ine  (2.5 mg/kg)  
was a d m i n i s t r a t e d  3 h before  t h e  an ima l s  were sacrified. 
B r a i n  slices of r a t s  t r e a t e d  before  w i t h  propranolo l ,  
a t ropine ,  reserp ine  or ch lo rp romaz ine  were i n c u b a t e d  
in t h e  presence  of CAMP, d b - C A M P  or CGMP. I n  all 
cases, a f te r  10 m i n  of i ncuba t ion ,  f rom t he  b r a i n  t issue, 
g lycogen was e x t r a c t e d  20 a n d  e s t i m a t e d  ~i. 

Results and discussion. T he  resul t s  o b t a i n e d  show t h a t  
CAMP, db-CAMP,  as well  as CGMP in  cerebra l  cor tex,  
c a u d a t e  a n d  eerebel lar  cortex,  decreased  glycogen 
c o n c e n t r a t i o n  (Table  I). T he  glycogenolyt ic  effect  of 
CGMP is s imi la r  to  t he  inf luence  of db-CAMP.  On t h e  
o the r  hand ,  a t rop ine  in v i t ro  p r e v e n t e d  g lycogenoly t ic  
effect  of CGMP in ce rebra l  cor tex  and  cauda te ,  b u t  no t  
t he  effects of CAMP, d b - C A M P  as well as t h e  effect  
of CGMP in  cerebel lar  co r t ex  (Table  II) .  P r o p r a n o l o l  
p r e v e n t e d  t he  g lycogenolyt ic  inf luence  of CGMP in  
cerebra l  cortex,  e a u d a t e  a n d  cerebel lar  cortex,  b u t  no t  
t h a t  of CAMP or d b - C A M P  (Table  I I I ) .  At ropine ,  on  t h e  
o the r  hand ,  p r e v e n t e d  glycogenolyt ic  effect  of CGMP in 

Table V. The influence of ehlorpromazine (2.5 mg]kg) on glyco- 
genolytic effects of cyclic nueleotides (10 -~ [xM/ml) in rat brain slices 

cerebra l  cor tex  a n d  cauda te ,  b u t  no t  in  cerebel lar  cor tex,  
as well  as t h e  effects of CAMP a n d  d b - C A M P  (Table  I I I ) .  
Rese rp ine  (Table  IV), wh ich  des t roys  n o r a d r e n a l i n e  
s tores  in  ne rve  cells, and  ch lo rp romaz ine  (Table  V), wh ich  
is k n o w n  to  b lock  adrenerg ic  r e t e p t o r  sites, also p r e v e n t e d  
the  g lycogenolyt ic  effect  of CGMP in r a t  cerebra l  cortex,  
c a u d a t e  and  cerebel lar  cortex,  b u t  n o t  t h a t  of a d e n i n  
cyclic nucleot ides .  

Phys io log ica l  role of CGMP is st i l l  u n d e r  cons idera t ion .  
A d issoc ia t ion  b e t w e e n  CAMP a n d  CGMP level  was  
obse rved  in t h e  mouse  b r a i n  fol lowing d e c a p i t a t i o n ;  
CAMP level  was  e l eva ted  a t  t h e  t i m e  w h e n  CGMP level  
was u n a l t e r e d  or s l ight ly  decreased ~2; a f t e r  t r e a t m e n t  w i t h  
oxo t remor ine ,  CGMP c o n t e n t  increased  ( this  effect  could 
be  b locked  b y  a t rop ine)  whi le  CAMP level  decreased  in 
mouse  b r a i n  23. O x o t r e m o r i n e  also decreased  glycogen 
c o n c e n t r a t i o n  in r a t  b r a in  e4; t h e  effect  could be  b locked  
b y  a t rop ine  or p rop rano lo l  2~ 

The  resu l t s  o b t a i n e d  show t h a t  b o t h  CAMP and  CGMP 
p roduced  glycogenolys is  in  r a t  ce rebra l  cor tex,  c a u d a t e  
and  cerebel lar  co r t ex ;  d rugs  wh ich  are  k n o w n  to  i n t e r a c t  
w i t h  adrenerg ic  recep tors  could p r e v e n t  the  g lycogenolyt ic  
effect  of CGMP, b u t  n o t  t h a t  of adenos ine  cyclic nucleot ide .  
The  pers i s tence  of g lycogenolyt ic  inf luence  of CAMP and  
db-CAMP,  a f t e r  t r e a t m e n t  of an ima l s  w i t h  p ropranolo l ,  
reserp ine  or ch lo rpromaz ine ,  ind ica tes  t he  p o s t s y n a p t i c  
s i te  of ac t ion  of t h i s  cyclic nuc leo t ide ;  a t  leas t  our  resul t s  
suggest  t h a t  t he  m e c h a n i s m s  of ac t ion  of CAMP and  CGMP 
in r a t  b r a i n  are dif ferent .  

Rdsumd. Le p roprano lo l  e t  l ' a t r o p i n e  e m p g c h e n t  l ' e f fe t  
g lycog6noly t ique  du  G M P  in vi t ro ,  b i en  qu ' i l s  n ' a i e n t  pas  
d ' in f luence  sur  les ac t ions  du  3 ' , 5 ' - A M P  cycl ique et  son 
d@riv6 d ibu t i r ique .  La  r6zerpine  e t  la ch lo rp romaz ine  
emp@chent  l ' e i fe t  g lycog6noly t ique  du  G M P  cyclique.  
Les r6su l t a t s  sugg~rent  une  loca l i sa t ion  pr@synapt ique de 
Fac t ion  du  G M P  cyclique.  

B. B. MRSULJA 

Treatment of the Brain slices 
tissue 

Cortex Caudate Cortex 
cerebri cerebelli 

Laboratory for Neurochemistry, Institute o/Biochemistry, 
Faculty o] Medicine, YU-11000 Belgrade 
(Yugoslavia), 25 July  7973. 

Controls 33.5 i 1.4 49.5 4- 1.3 69.5 4- 1.2 

CAMP 26.7 -4- 1.3~ 35.4=[-1.5 ~ 55.4=}=1.3 a 

db-CAMP 15.4 • 1.9~ 23.0 4- 1.3 ~ 45.0 4- 1.3, 

CGMP 30.4 • 1.2 46.4 4- 1.7 71.5 4- 1.4 

p < 0.01 in comparison with the Controls. The amount of glycogen 
is expressed in mg/100 ml of tissue. The numbers indicate the mean 
value (M) 4- S.E.M.; 5 experiments in each group. 
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Effect  of  d l - T e t r a h y d r o c a n n a b i n o l  1 o n  K + I n f l u x  

A 1 - T e t r a h y d r o c a n n a b i n o l  (THC), t he  m a j o r  psycho-  
ac t ive  c o m p o n e n t  of HASHISH 2, p ro t ec t s  b o t h  r a t  a n d  
h u m a n  e r y t h r o x y t e s  aga ins t  h y p o t o n i c  hemolys i s  in  
vi t ro3,  4, a t  a c o n c e n t r a t i o n  wh ich  m a y  cor respond  to  
those  leading to p s y c h o m i m e t i c  r eac t ion  in h a s h i s h  
smokersK Th i s  p r o t e c t i o n  is more  p r o m i n e n t  a t  p H  6 
t h a n  a t  e i the r  p H  7 or 8, a n d  a t  room t e m p e r a t u r e ,  20~ 
more  t h a n  a t  37~ a. I t  has  r ecen t ly  been  r epo r t ed  6 t h a t  
T H C  decreases  A T P a s e  a t  t he  T H C  c o n c e n t r a t i o n  which  
causes  m a x i m u m  p r o t e c t i o n  (0.02-0.1 m M ) .  I n  v iew of 

in  Rat  E r y t h r o c y t e s  

these  f ind ings  we decided to  s t u d y  t he  effect  of T H C  on 
ca t ion  t r a n s p o r t  in  r ed  blood cells. 

Materials and methods. T H C  was o b t a i n e d  f rom Dr. 
M~CI~OULAM of t he  H e b r e w  Unive r s i ty ,  J e rusa lem,  a n d  
was used  a f t e r  so lu t ion  in e thanol .  P a c k e d  r a t  e r y t h r o c y t e s  
f rom freshly  d r a w n  b lood  in hepar in ,  were w a s h e d  twice  
a n d  r e suspended  to  5 % h e m a t o c r i t  in  a so lu t ion  cons i s t ing  
of: 10 m M  sod ium p h o s p h a t e  buffer  of e i the r  p H  6 or 7, 4 
m M  Kcl, 4 m M  MgCI~ and  154 m M  NaC1. Al iquo t s  of 
1 ml  were t r an s f e r r ed  in to  13 m m  d i a m e t e r  t u b e s  and  


