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Plasma Adenosine 3' ,5'-Monophosphate in Anti insul in-Treated Rats 

Adenosine 3', 5 ' -monophospha te  (cAMP) an intracel lular  
med ia to r  of the  act ions  of a n u m b e r  of hormones  ~ m a y  
escape f rom its cells of origin into the  extracel lular  fluids, 
including p lasma  2, 3, urine 2 and  cerebrospinal  fluid 1. 

Since cyclic AMP in p lasma is in a dynamic  equi l ibr ium 
wi th  intracel lular  pools of the  nucleot ides  s, cyclic nucleo- 
t ide  efflux f rom the  cells m a y  provide  a measure  of 
cyclic nucleot ide  metabol i sm.  As p lasma  levels of cyclic 
AMP and  cyclic guanosine  3', 5 ' -monophospha te  (eGMP) 
do no t  change in fas t ing 4 and  the  p lasma  glucose and free 
f a t t y  acid concen t ra t ion  are affected in d iabetes  and fast-  
ing, we became in te res ted  in possible changes  in cyclic 
AMP in p lasma  af ter  ant i insul in  t r ea tmen t .  

Materials and methods. Male ra ts  (260-300 g) of Sprague-  
Dawley  s t ra in  were used. Cyclic 3', 5 'AMP was purchased  
f rom Boehr inger  Co., U .K.  Adenosine-8-3H-3' ,5'mono - 
p h o s p h a t e  was ob ta ined  f rom Amersham,  Bucks.,  U.K.  

Equa l  am oun t s  of ant i insul in  serum and  normal  serum 
were in jec ted  into the  femoral  vein  of e ther  anaes the t i zed  
rats.  Samples  of blood were collected f rom tail  vein a t  
d i f ferent  t ime  intervals .  The blood was t r ea ted  wi th  equal  
volume of 025 M ZnSO 4 and 0.25 M Ba(OH)2 immed ia t e ly  
to p rec ip i ta te  the  pro te in  and t h e n  centr i fuged.  Super-  
n a t a n t  was used for cyclic AMP and blood glucose 
de te rmina t ions .  Ant i insul in  serum was p repared  as 
descr ibed by  BARLING and BELOFF-CHAIN 5. Blood glucose 
was e s t ima ted  by  the  m e t h o d  of MARKS and LLOX/D 6. 

An a l iquot  of t he  above s u p e r n a t a n t  was evapora ted  to  
dryness  and redissolved in 50 m2VI Tris-HC1 buffer,  p H  
7.4 (containing 8 m M  theophyl l ine  and 6 m2VI 2-mercapto-  
ethanol) .  Cyclic AMP was t h e n  assayed by  the  me t h o d  
descr ibed by  DASV at  two di lut ions and accompanied  by  
s t anda rd  controh I t  was observed in th is  s tudy  t h a t  the  
technique  of BROWN et al. 8 of absorb ing  unreac ted  radio- 
act ive AMP wi th  charcoal  could be convenien t ly  modif ied 
to the  f i l t ra t ion  me thod  for separat ion.  The sample  was 
then  added  to  a react ion mix tu re  conta in ing  radioact ive  
cyclic AMP, b ind ing  pro te in  and Tris buffer  and incuba ted  
for I h 30 min at  4~ After  incubat ion  i ml  of 20 m M  
KH2PO 4 buffer,  conta in ing  6 m M  2-mercap toe thano l  was 
added  and the  solut ion immed ia t e ly  passed th rough  a 
Millipore fi l ter  (0.45 ~,m, 25 m m  diameter) .  The tube  and 
paper  were carefully washed free of radioact ive  cyclic AMP 
wi th  KH=PO 4 buffer  conta in ing  2-mercaptoethanoI .  
Addi t ion  of me rcap toe thano l  to  t he  washing  buffer  
s tabi l ized the  pro te in  complex  and yielded a ve ry  cons is tent  
and repea tab le  result  compared  to  the  charcoal  absorp-  
t ion  method .  In  th is  s tudy  cyclic AMP was assayed by  
bo th  m e thods  and the  results  were found  to  be very  simi- 
lar. 

Effect of antiinsulin serum OH cyclic AMP levels in rat plasma 

Time after antiinsulin 
injection Blood glucose Blood cyclic AMP 
(min) (mg/100 ml 4- S.E.) (pmole/ml 4- S.E.) 

0 95 ~- 4.5 19 • 0.9 
15 150 4- 7.8 20 -- 1.1 
30 250 4- 20.4 22 4- 2.5 
45 260 4- 15.9 18 4- 1.8 
60 310 4- 25.7 22 4- 3.0 
90 280 ~: 10.8 21 4- 0.8 

120 200 -[- 8.2 20 -b 1.0 

Results are. for 6 rats. 

Results and discussion. I t  has  been shown t h a t  glucagon 
subs tan t i a l ly  increased the  cyclic AMP levels e, 9,10, while 
insulin lowered the  release of cyclic AMP in perfused ra t  
livers. The release of cyclic nucleot ides  f rom hear t  or 
adipose t issue in response  to glucagon or insulin s t imula-  
t ion was no t  sys temat ica l ly  s tudied.  The levels of insulin 
and glucagon in h u m a n  p lasma  is t h o u g h t  to be respon- 
sible for the  adap t a t i on  of the  body  to the  metabol ic  
changes n.  Ant i insul in  in ject ion mus t  severely displace 
the  insul in/glucagon ratio,  so t h a t  p la sma  glucagon levels 
are increased, a l though  reliable da ta  on p lasma  glucagon 
concen t ra t ions  are no t  ye t  available.  

The above results  (Table) show t h a t  when  there  is a 
s t eady  increase in blood glucose levels p robab ly  due to a 
decrease in insul in/glucagon ratio,  there  is no s ignif icant  
change in blood cyclic AMP concentra t ions .  These f indings 
are in agreement with those of TURINSKY 4 who demonstrat- 
ed the  absence of the  effect  of fas t ing on p lasma  cyclic 
AMP levels and concluded t h a t  th is  was a result  of a 
rapid balance be tween  efflux and  up take  of cyclic AMP 
in d i f ferent  t issues. P l a sma  adenosine  32 5 ' -monophos-  
pha t e  was assayed at  d i f fe rent  t ime  in tervals  af ter  an i.v. 
inject ion of ant i insul in  serum. No s ignif icant  change in 
adenosine  3 ' , 5 ' - m o n o p h o s p h a t e  level was observed 
wi th in  2 h af ter  injection.  A rapid  dynamic  equi l ibr ium 
of influx and efflux be tween  di f ferent  t issue and p lasma 
adenosine3 ' ,  5 ' -monophospha t e  is pos tu la ted .  

Rdsumd. On a dos6 le 3', 5 ' -monophospha te  d 'ad6nosine  
du plasma,  5~ diff6rents  intervalles,  aprgs une inject ion i.v. 
de s6rum ant insul ine.  On n ' enreg i s t ra  aucun changemen t  
i m p o r t a n t  du t a u x  de 3 ' , 5 ' - m o n o p h o s p h a t e  d 'ad6nosine  
p e n d a n t  les 2 h suivantes .  On en d6duit  q u ' u n  6quilibre 
d y n a m i q u e  rapide  de l ' inf lux et  de l 'eff lux du 3 ' -5 ' -mono- 
p h o s p h a t e  d 'ad~nosine  s%tabl i t  entre  les diff6rents  t issus 
et  le plasma.  
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