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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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The  s t r ips  were  m o u n t e d  in o rgan  b a t h s  ~ c o n t a i n i n g  
T y r o d e ' s  so lu t ion  (37~ p H  7.2) a e r a t e d  w i t h  95% 
O2/5 % CO v Con t rac t i l e  a c t i v i t y  was m o n i t o r e d  b y  Grass  
fo rce -d i sp l acemen t  t r a n s d u c e r s  (FT O3C) a n d  ~ecorded b y  
a B e c k m a n n  D y n o g r a p h .  S t r ips  were al lowed to  equil i -  
b r a t e  a t  a r e s t ing  t ens ion  of 0.5 g wh ich  was r e a d j u s t e d  
f r e q u e n t l y  u n t i l  h o l d i ng  c o n s t a n t .  A t  th i s  t ens ion ,  re- 
sponses  shou ld  be  s u b m a x i m a l  4, a n d  t h u s  we hoped  to  
de t ec t  response  e n h a n c e m e n t  m o s t  easily.  A d d i t i o n  of 
h o r m o n e  so lu t ions  was done  in smal l  quan t i t i e s ,  n o t  caus-  
ing a n y  effects  b a s e d  on  v o l u m e  alone.  B e t w e e n  d rug  
addi t ions ,  t he  b a t h  f luid (19.75 ml) was  changed  3 t imes  
and,  a f te r  a pe r iod  of 15 minn rest ,  changed  2 more  t imes .  
F u r t h e r  d rugs  were  a d d e d  a f t e r  a n o t h e r  10 mil l  of rest .  

PGE~ was k i n d l y  suppl ied  b y  Dr. J.  PIKE (Upjohnn Co.) 
and  k e p t  as a s tock  so lu t ion  of 2.85 • 10-6 M.  S y n t h e t i c  
oxytocinn (475 IU/mg)  was k i n d l y  suppl ied  b y  Dr. R.  WAL- 
TER, Mr. S ina i  School  of Medicine,  New Vork.  

Results and discussion. M a m m a r y  s t r ips  f rom b o t h  
p r e g n a n t  a n d  l a c t a t i n g  r a b b i t s  r e sponded  to  oxy toc in .  
The  fo rmer  were  a b o u t  100 t imes  less respons ive  t h a n  t he  
l a t t e r .  I n  s t r ips  f rom p r e g n a n t  r abb i t s ,  PGE1 a d m i n i s t r a -  
t i on  pr ior  to  oxy toc in  e n h a n c e d  t h e  con t rac t i l e  effect  of 
t h e  l a t t e r  h o r m o n e  (Figure  1}. Th i s  increased  response  
occur red  w h e n  PGE1 was a d d e d  e i the r  1 or 15 ra in  p r io r  
to  oxytocin .  H i g h e r  doses of P G E ~  caused  ilno f u r t h e r  en-  
h a n c e m e n t .  T h e  t h r e s h o l d  dose of o x y t o c i n  was  n o t  a l t -  
e red  b y  t h e  p resence  of P G E  1. 

I n  con t ras t ,  w h e n  s t r ips  f rom l a c t a t i n g  r a b b i t s  were 
tes ted ,  PGE~ a d m i n i s t r a t i o n  caused  a reduced  oxy toc in  
s ens i t i v i t y  (Figure  2). Th i s  effect  was  e v i d e n t  on ly  a f t e r  
l ong - t e rm  exposure  (15 min)  to  P G E  v W e  also obse rved  
some degree of t a c h y p h y l a x i s  to  oxy toc in  in s t r ips  f rom 
l a c t a t i n g  an imals .  Th i s  a l lowed only  2 d e t e r m i n a t i o n s  pe r  
s t r ip .  

Ig 

Ox, 2x 113mmU/rnl 
Ox,2xlO mU/m + PGEf 

I0 rain 12 rain 

Fig. 1. Potentiation of the oxytocin response in a mammary strip 
from pregnant rabbit by PGE 1 (15 x 10 -s M). 

0~, 2x ld~mU / ml PGE t Ox, 2x  I O'~m U/ ro t  

q J ~ 12 rain 
12 min 27 min 

Fig. 2. Inhibition of the oxytoein response in a mammary strip from 
a lactating rabbit by PGE~ (1.5 • 10 .8 M). 

Th re sho ld  doses for  oxy toc in  were a b o u t  1.5 a n d  
0.02 tzU/ml in s t r ips  f rom p r e g n a n t  a n d  l a c t a t i n g  an imals ,  
r e spec t ive ly ;  these  va lues  c h a n g e d  to  0.6 a n d  0.4 ~zU/ml 
a f t e r  p r io r  exposu re  of s t r ips  to  a b o u t  1.5 X 10 -~ M P G E  1. 

The  p r e s e n t  s t u d y  p rov ides  in  v i t ro  c o n f i r m a t i o n  of t he  
in  v ivo  obse rva t i ons  of a n  i n h i b i t o r y  effect  of P G E  x on  
o x y t o c i n  respons iveness  of t h e  l a c t a t i n g  r a b b i t  m a m m a r y  
g land  x. Since t h i s  effect  c an  be  d e m o n s t r a t e d  on  t h e  level  
of i so la ted  s t r ips ,  i t  a p p e a r s  t h a t  P G E I  ac ts  d i r ec t ly  on  
t he  m y o e p i t h e l i u m  a n d  does n o t  invo lve  some p reced ing  
sys temic  even t .  

Since P G E  1 ac t ion  is f unc t i ona l l y  oppos i te  in  s t r ips  
f rom p r e g n a n t  r a b b i t s  c o m p a r e d  to  s t r ips  f rom l a c t a t i n g  
animals ,  t h i s  suggests  t he  ex is tence  of two d i f fe rent  mech-  
an i sms  of ac t ion  of p ros t ag l and ins ,  one or  b o t h  of w h i c h  
m a y  be  d i f fe ren t ia l ly  expressed  d u r i n g  per iods  of g l a n d u l a r  
d e v e l o p m e n t .  Conce ivab ly  such  d e v e l o p m e n t a l  changes  
m a y  occur  e i t he r  on  t h e  level  of PGE1 ac t ion  (receptors)  
or PGE1 me tabo l i sm.  B o t h  i n h i b i t i o n  a n d  e n h a n c e m e n t  
or p o t e n t i a t i o n  b y  p r o s t a g l a n d i n s  of s m o o t h  muscle  con-  
t r a c t i n g  a g e n t s  has  been  descr ibed  in t he  l i t e r a tu re  6. 
However ,  to  our  knowledge,  oppos ing  ac t ions  inn t h e  same  
o rgan  as a func t ion  of i ts  d e v e l o p m e n t a l  or endoc r ine  
s t a t e  h a v e  n o t  b e e n  obse rved  to  date .  

The  fac t  t h a t  p r o s t a g l a n d i n s  s t i m u l a t e  a d e n y l a t e  cy- 
clase f rom m a m m a r y  g l a n d  m a y  be  of r e l evance  to  t h e  
p r e s e n t  obse rva t ions .  However ,  t h i s  h o r m o n e - s e n s i t i v e  
e n z y m e  was t h o u g h t  to  b e  p r e s e n t  in  sec re to ry  cells 3, a n d  
i t  has  n o t  y e t  been  e s t ab l i shed  w h e t h e r  or no t  m y o e p i t h e -  
lial cells also con t a in  a p r o s t a g l a n d i n  sens i t ive  eyclase 
sys tem.  Consider ing  t h e  d iverse  roles of p r o s t a g l a n d i n s  in 
r ep roduc t i ve  phys io logy  as well  as t he  f ac t  t h a t  t h i s  class 
of c o m p o u n d s  is now in use for  t h e r a p e u t i c  purposes ,  i t  
seems of i n t e r e s t  to  c lar i fy  f u r t h e r  t he  possible  physio log-  
ical and  pha rmaco log ica l  effects of these  agen ts  on  t h e  
m a m m a r y  gland.  

Summary. P G E  1 a d m i n i s t r a t i o n  to i so la ted  s t r ips  f rom 
p r e g n a n t  a n d  l a c t a t i n g  r a b b i t  m a m m a r y  g land  resu l t ed  
in d i f fe ren t  effects  on  oxytocinn-induced con t rac t ions .  I l l  
s t r ips  f rom p r e g n a n t  an imals ,  oxytocinn ac t ion  was  en- 
h a n c e d ;  in  t hose  f rom l a c t a t i n g  animals ,  i t  was  r educed  
and  t h r e s h o l d  doses for  oxytociI1 were m a r k e d l y  h igher .  
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Antagonistic Effects of Pemoline to Colchicine and Caffeine 

Afte r  fo rmer  s tud ies  on  t he  med ic ina l  effects  of 
pemol ine  (5-phenyl -2- imino-4-oxo-oxazole id ine ,  P IO) ,  
t h e  m a i n  c o n s t i t u e n t  of T r a d o n  1 some side-effects  of t h e  
s u b s t a n c e  on  b o t h  an i m a l s  2 and  p l a n t s  3 were noted .  
BRABEC a n d  R6PER ~ a n d  R6PER 5 obse rved  inf luences  of 
pemolinne on  mi to t i c  i ndex  and  m i t o t i c  cycle. Whi l e  
s t u d y i n g  t h e  effects  of pemol ine ,  i ts  in f luence  on  t h e  
ac t ion  of colchicine a n d  caffe ine was inves t iga ted .  

Materials and methods. Vicia /aba seeds were g e r m i n a t e d  
in m o i s t  sand ,  a n d  a f t e r  5 -6  days  t h e  m a i n  roo t  was  c u t  
off u p  to  3 cm. The  f u r t h e r  cu l tu re  was donne in a e r a t e d  
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