
1 1 9 8  Specialia EXPERIENTIA 31/10 

Effect of D ipyr idamole  on the Glycogen  M e t a b o l i s m  in the N o r m a l  and I s chemic  
Canine M y o c a r d i u m  

I n  t h e  p reced ing  p a p e r  1, we r epo r t ed  t h a t  p r e t r e a t m e n t  
of t h e  dog w i t h  n i t rog lycer in  i n h i b i t e d  t he  r a t e  of acceler-  
a t ion  of u t i l i za t ion  of m y o c a r d i a l  g lycogen induced  b y  
l iga t ion  of t he  c o r o n a r y  a r te ry .  I n  t he  p r e s en t  s tudy ,  t he  
effect  of d ipy r idamole  on  t he  m y o c a r d i a l  u t i l i za t ion  of 
g lycogen a n d  levels  of h i gh - ene r gy  p h o s p h a t e  c o m p o u n d s  
were inves t iga ted .  D i py r i dam o l e  was chosen  because  i t  is 
r e l a t ive ly  ineffec t ive  aga i n s t  ang ina l  a t t ack ,  inspi re  of 
h a v i n g  a powerfu l  co rona ry  d i l a t ing  act ion~,  a. Since 
n i t rog lycer in  is t he  m o s t  effect ive a n t i a n g i n a l  agent ,  in- 
spi te  of h a v i n g  on ly  a m o d e r a t e  c o r o n a r y  d i l a t ing  
ac t ion  ~,~, we expec ted  t h a t  t he  effect  of d i p y r i d a m o l e  on 
t he  m y o c a r d i a l  m e t a b o l i s m  dur ing  c o r o n a r y  l iga t ion  would  
p r o b a b l y  be  d i f fe ren t  f rom t h a t  of n i t rog lycer in .  

The  m e t h o d s  employed  in t he  p r e s en t  s t u d y  are t h e  
same  as descr ibed  in our  p reced ing  r e p o r t  ~. Mongre l  dogs 
anes the t i z ed  w i t h  p e n t o b a r b i t a l  were used. I n  e x p e r i m e n t s  
w i t h  i schemic  hea r t s ,  one  of t he  smal l  b r a n c h e s  of t he  
lef t  co rona ry  a r t e r y  was l iga ted  5 m i n  a f te r  i.v. i n j ec t ion  
of sal ine or d ipy r i dam o l e  (250 ~xg/kg). The  h e a r t s  were 
r e m o v e d  1.5, 3, 7, or 30 m i n  a f te r  t he  co rona ry  l igat ion,  and  
i m m e d i a t e l y  f rozen w i t h  f reezing c lamps.  The  endo-  and  
ep icard ia l  po r t i ons  of t h e  left  v e n t r i c u l a r  wall, wh ich  h a d  
been  per fused  b y  t he  l iga ted  c o r o n a r y  a r te ry ,  were 
carefu l ly  t a k e n  for d e t e r m i n a t i o n  of glycogen,  glucose-6- 
p h o s p h a t e  (G6P), lac ta te ,  adenos ine  t r i p h o s p h a t e  (ATP) 
a n d  p h o s p h o c r e a t i n e  (PCr), a n d  ac t iv i t i es  of phospho -  
ry lase  a a n d  a + b. I n  e x p e r i m e n t s  w i t h  non- i schemic  
hear t s ,  t h e  h e a r t s  were r e m o v e d  5 m i n  a f t e r  t h e  in jec t ion  
w i t h o u t  l iga t ion  of t he  c o r o n a r y  a r t e ry .  

Results. Resu l t s  are s h o w n  in t he  F igure  and  t he  
Table .  Since t h e  resul t s  conce rn ing  t he  con t ro l  (saline- 
in jec ted)  dogs were essent ia l ly  t he  same  as those  o b t a i n e d  
in our  p reced ing  s tudy ,  t h e  d a t a  on  con t ro l  dogs shown 
in t h e  F igure  a n d  t he  Tab le  are c i ted f rom our  p reced ing  
e x p e r i m e n t s  ~. 

Experiments with non-ischemic hearts. P r e t r e a t m e n t  
w i t h  d ipy r idamole  in f luenced  n e i t h e r  levels of glycogen,  
G6P,  lac ta te ,  A T P  a n d  PCr,  no r  ac t iv i t i es  of phospho -  
ry lase  a and  a + b, in  each  of t he  endo-  a n d  epicard ia l  
layers  of t he  lef t  vent r ic le .  

Experiments with ischemic hearts. P r e t r e a t m e n t  w i t h  
d ipy r idamo le  modi f ied  t h e  p a t t e r n  of acce le ra t ion  of 
glycogenolysis  and  glycolysis  i nduced  b y  t he  c o r o n a r y  
l iga t ion  as descr ibed  below. Af te r  t h e  c o r o n a r y  l igat ion,  
glycogen decreased  t e m p o r a r i l y  fol lowed b y  a s econda ry  
slow decrease  in t he  con t ro l  dogs, b u t  in  t h e  d ipy r idamole -  
in jec ted  dogs i t  decreased  on ly  slowly. D u r a t i o n  of 
increase  in G 6 P  a f t e r  t he  c o r o n a r y  l iga t ion  was r e l a t ive ly  
s h o r t  in  t he  d ipy r idamole - in j ec t ed  dogs. The  anae rob ic  
l a c t a t e  p r o d u c t i o n  due  to  t he  c o r o n a r y  l iga t ion  was 
m a r k e d l y  a u g m e n t e d  b y  t h e  p r e t r e a t m e n t  w i t h  d ipyr i -  
damole  in t he  endo-  a n d  epicard ia l  layers,  especia l ly  in 
t he  former.  D u r i n g  t h e  c o r o n a r y  l igat ion,  A T P  changed  
l i t t le  in t h e  con t ro l  dogs, b u t  in  t h e  presence  of d ipyr i -  
damole  i t  s l igh t ly  decreased.  B o t h  t he  endo-  a n d  ep icard ia l  
PCr  levels decreased  s lowly a f te r  t h e  c o r o n a r y  l igat ion,  
followed b y  a g r adua l  increase  in t h e  con t ro l  dogs;  b u t  in  
t he  presence  of d ipyr idamole ,  these  levels decreased  
r ap id ly  a f t e r  t he  c o r o n a r y  l iga t ion  w i t h o u t  a fol lowing 
increase.  A c t i v i t y  of l Jhosphorylase  a in  t he  endo-  a n d  
ep icard ia l  layers  increased  m a r k e d l y  a f te r  t he  c o r o n a r y  
l iga t ion  in t he  con t ro l  dogs, b u t  in  t h e  presence  of d ipyr i -  
damole  i t  d id  n o t  increase  marked ly .  

1 I{. ICHIHARA and Y. ABIKO, Experientia 31, 477 (1975). 
AMA Drug Evaluations, 2nd edn. (Am. med. Ass. Department of 
Drugs; Publishing Sciences Group, Inc., Acton, Mass. 1973), p. 21. 

3 1V[. M. WI~BURY, B. B. HOWE and ~. A. HEFNER, J. Pharmac. 
exp. Ther. 768, 70 (1968). 

CONTROL m S  

-!'4 ~-. 
. ~ 6>_..4.._9\ z , ; 4 - - = ' - - , . , ~ , , +  

i . . . . . .  4, 

 loo 7"r ... . . . . . . .  
,---4" ,,~---7 .. . . . . . . . . . . . . .  

0.3 <$___t. ~ . . . . . . . . . . . . .  ~> 
I 

:I I 

,'+----' .......... - 

i ib,  - - ~  . . . . . . . .  - . . . . . . . . . . .  
" i - - - - f ,  ~ - "  - - . . . . . . . . . . . . . .  222 . . . .  i 0- - - -~ '  . . . . .  9 

;[ [ :::::::::::::::::::::: . . . . . . . . . . . . . . . . . . . .  
i 

i ~ i i i 
& , <  ~ ,6 3 7 30 ,,, 

Liption 

. . . . . . . . . . . . . . . . . .  =__=====6 

i 
gg , \  

0, 

i :[ 'T  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..s 
l b--.. i . . . . . . . . . . . . . . . . . . . . . .  ? 
;,~, --o . . . . . . . . . .  

i ~-~:_____ . . . . . . . . . . . . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

' ?'--t, 

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  4 
i~..  0 L5 :l $ 30 rain 
('~tr'~ic~) ~iillion ( l ~ : c  H . , , )  

The effect of ligation of one of the 
small branches of the anterior 
descending coronary artery on the 
endoeardiai (solid circle) and 
epicardial (open circle) levels of 
glycogen, G6P, lactate, ATP and 
PCr in control (saline-injected) 
and dipyridamole-treated dogs. 
The small branch was ligated 5 
rain after the injection. The dose 
of dipyridamole injected i.v. is 250 
lzg/kg. Each point with a bar 
represents mean ~ SEM of 6 to 8 
hearts. The data on controi dogs 
are cited from our preceding 
report z. 
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The activities of phosphorylase lB. the normal and ischemie hearts and the effect of dipyridamole on these activities (txmoles Pi released/g- 
wet tissue/min) 

Phosphorylase a (without AMP) Phosphorylase a + b (with AMP) 

Endocardial Epicardial Endocaridal Epicardial 
layers layers layers layers 

Control dogs a 
Time after ligation 

Before (8) 5.0 • 0.5 3.2 4- 0.4 16.6 4- 0.5 12.6 4- 0.3 (Non-ischemic) 

1.5 rain (7) 8.3 4- 1.4 7.9 :~ 1.3 16.8 4- 1.7 12.7 ~ 1.4 
3 (8) 9.3 i 1.0 7.1 4- 1.2 15.8 + 1.4 12.9 4- 1.4 (Ischemie) 
7 (7) 6.0 4- 0.4 3.9 • 0.3 16.4 =c 0.7 11.9 ~- 0.8 

30 (6) 4.7 i 0.3 2.8 ::~ 0.6 14.9 4- 1.1 11.3 4- 1.2 

Dipyridamole-treated dogs 
Time after ligation 

Before (8) 3.6 4- 0.8 2.6 4- 0.4 15.7 i 0.6 13.2 4- 0.4 (Norl-ischemic) 

1.5 min (6) 6.4 ~ 0.8 3.6 4- 0.8 13,4 ~ 1.3 12.3 4- 0.4 
3 (6) 5.0 -c 0.4 3.1 =~= 0.7 16,2 -L 1.0 13.3 4- 1.1 (Isehemic} 
7 (6) 4.5 J2 0.4 3.2 4- 0.5 14,6 • 0.9 12.8 -L 0.9 

30 (6) 3.9 ~ 0.5 3.6 • 0.4 16,2 4- 1.1 12.6 J2 0.4 

Values are mean ~ SEM. Number of animals iu parenthesis. ~The data on control dogs are cited from our preceding report t. 

These resul ts  indicate  t h a t  t he  effect  of d ipyr idamole  is 
d i f ferent  f rom t h a t  of ni t roglycerin.  I t  should also be 
no ted  t h a t  the  degree of reduc t ion  in myocard ia l  A T P  
and PCr levels induced by  myocard ia l  i schemia  was 
augmen ted  by  the  p r e t r e a t m e n t  w i th  d ipyr idamole ,  
a l though  the re  are reports4,  ~ indica t ing  t h a t  d ipyr i -  
damole  cons iderably  increases myocard ia l  A T P  level 
which has been reduced by  anoxia.  

Summary. P r e t r e a t m e n t  of t he  dog wi th  d ipyr idamole  
t ended  to increase the  ra te  of accelerat ion of anaerobic  

me tabo l i sm in t he  m y o c a r d i u m  induced by  l igat ion of a 
small  b ranch  of the  co ronary  ar tery .  
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Modification of the Contractile Responses of Rabbit Mammary Strips to Oxytocin by 
Prostaglandin E~ 

The deve lopmen t  and  the  physiological  funct ions  of the  
m a m m a r y  gland are d e p e n d e n t  upon the  sequent ia l  ac t ion 
of several  hormones .  To date,  possible effects  of pros ta-  
glandins  on this  organ have  been  inves t iga ted  only to  a 
very  l imi ted  ex ten t .  I t  has  been  noted  t h a t  p ros tag land in  
E 1 (PGE 0 inhibi ts  the  milk e jec t ion response  to  oxytoc in  
in l ac ta t ing  r abb i t  m a m m a r y  glands 1, and t h a t  p ros ta -  
glandins  possess milk-e ject ing ac t iv i ty  2 in the  guinea-pig,  
PGFI~ and PGF2~ being cons iderably  more  p o t e n t  t h a n  
P G E  v In  our l abora to ry  i t  was es tabl ished t h a t  pros ta -  
glandins  effect ively s t imula te  adeny la te  cyclase ac t iv i ty  
f rom rabb i t  m a m m a r y  t issue 3. We p resen t  here  some 
init ial  observa t ions  on the  in te rac t ion  of PGE1 and  oxy-  
tocin in isolated s t r ips  f rom m a m m a r y  gland of p r e g n a n t  
and lac ta t ing  rabbi ts .  

Materials and methods. P r e g n a n t  Whi t e  New Zealand 
rabb i t s  were sacrificed 3 days  before expec ted  t e r m  or 11 
days  pos t  pa r tum.  Since oxy toc in  respons iveness  begins  
several  days  before pa r tu r i t i on  and reaches  a m a x i m u m  
be tween  the  9th and 44th day  af ter  pa r tu r i t i on  4, we hoped  
our t iming  would ref lect  b o t h  min imal  and op t imal  glan- 
dular  responsiveness .  

Pr ior  to surgery,  animals  were s t unned  and  sub jec ted  
to cervical  dislocation.  Glandular  t issue was exposed  by  

dissect ing and re t r ac t ing  the  covering skin, l igat ing ar te-  
rial and  venous vessels supply ing  the  glands  and dissect-  
ing the  ent i re  g landular  mass. The procedure  las ted a b o u t  
10 min.  After  removal ,  t he  glands  were r insed wi th  cold 
Krebs  b ica rbona te  solut ion (pH 7.4) to  r emove  blood and 
milk. Str ips  (about  100 • 10 • 4 mm) were cut  using, how-  
ever, a d i f ferent  cu t t i ng  or ien ta t ion  t h a n  o the r  workers .  
Radia l  s t r ips  ~ and  s t r ips  cut  along the  plain  of the  abdo-  
men  4, ex t end ing  f rom one t e a t  to ano the r  across t he  
midline,  have  been used by  others .  YVe cut  s t r ips  in a 
c i rcumferent ia l ly  disposed fashion wi th  respec t  to t he  t ea t .  
Str ips were placed into cold Tyrode ' s  solut ion (pH 7.2) 
ae ra ted  wi th  95% O J 5 %  CO 2 and  s tored  a t  4~ unt i l  
used 48 h later. Pr ior  to mo u n t i n g  in an organ ba th ,  s t r ips  
were t r i m m e d  wi th  razor  b lades  to  final  d imens ion  of 
abou t  60 • 2-3 •  3 mm.  Care was t aken  to r emove  ex- 
cess connect ive  t issue.  
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