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TI-& INFLUENCE OF ARTERIAL PH CONTROL ON THE CARDIOTOXICITY OF 
ISOPRENALINE I N  HYPOXIC DOGS 

R. Deehan and J.C. Swanton, Department of Pharmacy, The queen 's  I J n i v e r s i t y  of 
B e l f a s t ,  B e l f a s t ,  RT9 7BL, N. Iye land .  

\,hen repea ted  doses of i s o p r e n a l i n e  ( 2 . 5  pg/kg) were adminis tered t o  hypoxic dogs 
(Pan2 = 30-40 mllg)  a l e t h a l  res?onse was obtained i n  7 . 6  doses .  Tr. a l l  f i v e  
dogs ,  a comon p a t t e r n  of chan,Tes i n  p a 0 2 ,  PaC02, nH and B . E .  (base excess)  values 
errerged, namely a f a 1 1  i n  Pa02, pH and B.E .  which became s i g n i G i c a n t  (P433.05) 
a f t e r  t h e  second d o s q a n d  a r ise  i n  PaCO? which. became s i g n i f i c a n t  a f t e r  t h e  f i f t h  
dose.  The nar1:ed f a l l  i n  nH and B.E. < p i t i a l l y  accompanied by l i t t l e  change i n  
PaC02 ,  i n d i c a t e d  t h e  c r e a t i o n  of a s e t a b o l i c  a c i d o s i s ,  a t t r i b u t a b l e  t o  t h e  
combined a c i d o t i c  e f f e c t s  of hypoxia and i s o g r e n a l i n e  (Mc Cutcheon 1967 ;  'Iaver e t  
a1 1 9 6 1 ) .  It was decid.ed t o  r e p e a t  t h e s e  exneriments while  main ta in in?  a r t e r i a l  
pH r e l . a t i v e l y  cons tan t  i-n an at tempt  t o  eva lua te  the e f f e c t s  of a c i d o s i s  on the  
card iovascular  resnonse of hypoxic dogs t o  i s o n r e n a l i n e .  
Using a modif ied Royle's appara tus ,  PRO.) va lues  of 33-40 ml!g v e r e  nroduced i n  
each a r t i f i c i a l l y  r e s p i r e d  a n a e s t h e t i z e a  greyhound. 
analysed f o r  Pan? ,  ?a"c?, DH and R . E .  
on a Devices 
0.3 "1 TIM?! (Trihydroxyncthylaminomethane) (n.3 ml/kg/min). Doses of i s o p r e n a l i n e  
(? .5  ~ g / k g )  were adminis tered accordiny: t o  a pre-arranged time schedule .  Four 
o,rouns of e:tneri.ments were performed d i f f e r i n g  i n  e i t h e r  the  agent  used t o  main- 
t a i n  pIf o r  t h e  l e n a t h  o f  i n f u s i o n  t i m e  p r i o r  t o  i s o p r e n a l i n e  dosage ( see  Table 1). 
Table 1. 

A r t e r i a l  blood s a n l e s  lqere 

Slood nressure  and h e a r t  r a t e  w r e  recorded 
Animals were infused with "! PJaHCn? (0.1 ml/l:s/nin) o r  14  r e c o r d e d  

- 
Treatment Infus ion  time 'rean i n c r e a s e s  ?fean number of P a t t e r n  

(min) n r i o r  t o  i n  h e a r t  r a t e  doses survived of death 
i s o n r e n a l i n e  1 6 t h  each dose by each grou? 
a d m i n i s t r a t i o n  (beats /min)  

P:anco3 60 26 6 . 3  VF 
MaHC03 6 ? 4  6 . 6  CD 
TIUM hn ? 5  13 .o CT, 
TINY 6 ? 5  7.n CT? 
IJnbuff e r e d  0 4 2 7.6 CD 

Pan2 decreased with 
I n f u s i o n  of NaMCO? and. THAM prevented t h e  f a l l  i n  plI and 9 . E .  nornnl lv  assoc ia ted  
wi th  t h e  i . v .  i n j e c t i o n  06 i s o p r e n a l i n e  during hvnoxia. 
i n c r e a s i n g  number of doses and WRS acconpanied by R cont inuous marked r ise  i n  
PaCO? i n  those d o ~ s  infused wi th  !IaHC03 f o r  one hour u r i o r  t o  dosing with 
i s o n r e n a l i n e .  The mean Pa02 va lue  inmediately before  t h e  f a t a l  dose i n  those  dogs 
p r e t r e a t e d  f o r  one horir w i t h  THAI? i.ms s i g n i f i c a n t l y  lover  than siF.ilar lrean values  
€ o r  t h e  o t h e r  groups, a l thoush  t h e  nem PaO? va lues  f o r  each g roup  a f t e r  dose 
seven ( s e e  Tnhle 1) were s i m i l a r .  Rlood n r e s s u r e  decreases  with each cl.ose m r e  of 
a s i m i l a r  magnitude in all pH-controlled groups and a l so  i n  t h e  q o u n  i n  which pH 
was not  c o n t r o l l e d .  Yean h e a r t  r a t e  i n c r e a s e s  and t h e  p a t t e r n  nf dea th ,  c a r d i a c  
depress ion  (CD) o r  v e n t r i c u l a r  f i b r i l l a t i o n  (T), f o r  each group a r e  show- i n  
Table 1 .  Oorming e t  '7.1 (1.966) have s h x m  t h a t  reduced r y o c a r d i a l  c o n t r a c t i o n  may 
r e s u l t  from t h e  conhined e f f e c t s  of a c i d o s i s  .and hypoxia. I!ovever, from. the  pres- 
e n t  experiments ,  i .t  would apnear t h 2 t  sinply n a i n t a i n i n g  ?I7 cons tan t  dur inc  admin- 
i s t r a t i o n  of i s o p r e n a l i n e ,  (when an a c i d o s i s  would be expected t o  develon). does 
not  i n c r e a s e  t h e  number of  doses  of i s o n r e n a l i n e  which hypoxic d o ~ s  can survive.  
The enhanced survi.va1 noted i n  those  dogs m e t r e a t e d  w i t h  THA'T f o r  fin min m a y  
nerhaus be a t t r i b u t e d  t o  t h e  l a t t e r  effectin.: m. i n t r a c e l l u l a r  a? wel l  as an 
e x t r a c e l l u l a r  a lka los i  s ,  s i n c e  TFLV p e n e t r a t e s  the  c e l l  ner.hrane (Holndahl e t  a1 
1967) .  
"IcCutchcon, Q..S. (1362) J .  Phamacol.. exp. Ther. 1'36: ?nQ-?l?  
"I.?ver, S . ,  'loran, N . C . ,  Fa in ,  J .  (1061)  J .  Pharmacol. exp. Ther. 1 ? 4 :  18-27 
Downing, S.E., Talner ,  K.S., Cardner, T.H. (1966) A n .  J .  Physiol. 
Holmdahl, Y.H., Nahns, C.C. (1962) Ax?,. . T .  Phys io l .  202:  l n l l - l n 1 4  

211:12n7-1208 


