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pile and pHi at 4~ of red cells in ACD medium 

Specialia EXP~RIENTIA 28/12 

Days of storage Hematocrit value Total water content (%) DMO in suspension/ pHe pH i 
DMO in suspernatant 

1 46.4 80.0 0.85 7.50 7.61 
2 46.3 79.6 0.85 7.46 7.55 
4 46.4 80.0 0.83 7.42 7.47 
6 45.6 80.0 0.85 7.35 7.44 
8 46.3 79.8 0.85 7.34 7.39 

10 45.8 80.0 0.86 7.30 7.40 
12 45.8 80.0 0.86 7.28 7.39 
14 46.1 80.0 0.88 7.19 7.33 
17 46.7 79.9 0.90 7.12 7.28 
19 46.5 79.9 0.91 6.99 7.18 
22 46.0 79.9 0.92 6.98 7.20 
25 45.5 79.9 0.91 6.80 7.06 
28 45.0 79.7 0.94 6.84 7.12 

buffered  saline. However ,  as shown in the  p resen t  s tudy,  
the  p h i  was h igher  t h a n  the  p i l e  in ACD blood, which  
was fu r ther  conf i rmed by  freezing and  t hawing  of ACD- 
s tored  packed  red cells covered wi th  l iquid paraff in .  The 
p H  at  4~ of the  red ceils increased f rom 7.29 to  7.39 by  
hemolysis .  The obse rva t ion  t h a t  t he  p i l i  of ACD blood 
is h igher  t h a n  the  p i l e  can be expla ined  by  Gibbs-Don-  
nan  equi l ibr ium based on the  impe rmeab i l i t y  of c i t ra te  
ion to  the  cell m e m b r a n e  5. The increase of the  difference 
be tween  the  p h i  and  the  p i l e  observed dur ing  the  s torage  
can be expla ined  by  the  acidif icat ion of the  suspension 
and is no t  due to the  aging of the  cells. The similar  increase 
was observed when  fresh ACD blood was acidif ied wi th  
lactic acid. 

The character is t ics  of the  glycolyt ic  reac t ion  in ACD 
blood are de t e rmined  by  at  least  2 factors :  p i l i  and  low 
t empera tu re .  Al though  d a t a  are avai lable  abou t  the  
effect  of t he  p i l e  on the  glycolysis a t  37~ 6, no da t a  are 
avai lable abou t  the  effect  of t he  pHi .  On the  o the r  hand ,  
as t he  p h i  is ex t r eme ly  suscept ible  to t e m p e r a t u r e  
change, t he  da t a  ob ta ined  at  d i f ferent  t e m p e r a t u r e  T, s 
need to  be recons idered  in re la t ion  to  t he  shif t  of the  p h i  
dur ing  the  t e m p e r a t u r e  change.  I m p r o v e m e n t  of blood 

prese rva t ion  m e t h o d  m a y  be a t t a ined  by  examina t ion  
of the  p h i  of red cells in d i f fe rent  s torage m e d i u m  and  
the  effect  of t he  p H i  on the  glycolysis. 

Zusammen/assung. Nachweis ,  dass in ACD-Blu t  das 
intrazellul~re p i l  h6her  is t  als das  extrazellul~tre p H  
und  das es w~hrend  der  Lagerung  bei  4~ langsamer  
sinkt.  
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E f f e c t  o f  N o n - N a r c o t i c  A n a l g e s i c s  o n  A n t i c o a g u l a n t - I n d u c e d  H y p o p r o t h r o m b i n e m i a  i n  R a t s  

I t  has  been suggested by  several  wr i ters  1, 2 t h a t  salicy- 
lates po t en t i a t e  t he  act ion of oral ant icoagulants .  High  
doses of acetylsal icyl ic  acid (ASA) have  been  shown to  
augmen t  h y p o p r o t h r o m b i n e m i a  in h u m a n s  a. Similar  
e f f ec t s  have  here tofor  no t  been  d e m o n s t r a t e d  in o ther  
species. An earlier r epor t  ~ f rom our l abora to ry  showed 
t h a t  a single oral dose of 100 mg/kg  of ASA decreased the  
h y p o p r o t h r o m b i n e m i a  induced  in male  ra t s  by  bishy- 
droxycoumar in  (BHC). The resul ts  of fu r the r  s tudies  on 
the  pharmacologic  in te rac t ion  of analgesics and oral 
an t icoagulan ts  in ra t s  are descr ibed in t he  p resen t  
communica t ion .  

Fol lowing the  procedures  descr ibed earlier *, the  effect  
of oral admin i s t r a t ion  of ASA, 100 mg/kg,  dai ly  for 
various per iods  up to  35 days  on the  p r o t h r o m b i n  t ime  of 
blood was inves t iga ted  in male  and  female adul t  Wis ta r  
ra t s  t r ea t ed  wi th  BHC by  the  oral and in t raper i tonea l  
routes.  The resul ts  are summar ized  in F igure  1. ASA 
decreased the  h y p o p r o t h r o m b i n e m i c  effect  of BHC in 
b o t h  sexes and  there  is no indica t ion  t h a t  chronic admin-  

i s t ra t ion  increased the  m a g n i t u d e  of the  an i i -BHC act ion 
of the  analgesic. The t ime  course of th is  effect  is i l lus t ra ted  
in Figure  2. I t  becomes  s ignif icant  18 h af ter  ingest ion of 
ASA;  af ter  24 h the  p r o t h r o m b i n  t ime  of t he  BHC- 
t r ea t ed  groups is stil l  e levated  while t h a t  of t he  animals  
admin i s t e red  bo th  drugs has  r e tu rned  to  no rma l  levels. 

Treatment Day 1 Day 2 Day 3 

BHC 20 mg/kg i.p. 15 mg/kg i.p. 15 mg/kg i.p. 
BHC+ 20 mg/kg i.p. 15 mg/kg i.p. 15 mg/kg i.p.+ 
ASA -- -- 100 mg/kg orally 
ASA " -- -- 100 mg/kg orally 

Tail blood was taken on Day 3 at time intervals, commencing 2 h after 
the drugs were administered. Each point represents the mean • stan- 
dard error of determinations on blood from 6 animals. * P <:'0.05. 
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Simi la r  e x p e r i m e n t s  were conduc t ed  w i t h  a single dose 
of t h e  fol lowing c o m p o u n d s :  sod ium sa l icyla te  (88.9 m g /  
kg), p h e n a c e t i n  (50 mg/kg) ,  p h e n y l b u t a z o n e  (10 mg/kg) ,  
a c e t a m i n o p h e n  (50 mg/kg) ,  sa l i cy lamide  (100 mg/kg) ,  
ace tan i l ide  (50 mg/kg) ,  a n d  a n t i p y r i n e  (50 mg/kg) .  Sod ium 
sa l icyla te  r educed  t h e  p r o t h r o m b i n  t i m e  of B H C - t r e a t e d  
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Fig. 1. Effect of acetylsalicylic acid (ASA) and bishydroxycoumarin 
(BHC), separately and in combination, on the prothrombin time of 
blood taken from rats 18 h after final drug administration. The num- 
bers in parentheses indicate the number of animals in each group. 
Treatments were as follows: ASA, 100 mg/kg, oraUy, as a 0.5% sus- 
pensionin 0.25 % aqueous gum tragaeanth, as a single dose (acute) or 
daily as indicated. BHC, a loading dose of 20 mg/kg followed by a 
maintenance dose of 15 mg/kg per day for 2 days in the acute and 1 
week experiment and for 6 days in the 5 week experiment, by the i.p. 
and oral routes indicated. Prepared fresh daily in 0.015N NaOH, 
10 mg/ml. *P < 0.05; **P < 0.01. 
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Fig. 2. Prothrombin time of tail blood taken at periodic intervals after 
treatment of rats with bishydroxycoumarin (BHC, --) and acetylsali- 
eylic acid (ASA, ---) separately, and in combination (BHC+ASA, 
- - - ) .  The treatments were as follows : 

an ima l s  f rom 19.7 -r 1.8 sec to  13.1 ~ 0.3 sec ( P  < 0.005), 
P h e n y l b u t a z o n e  a p p e a r e d  to h a v e  a s imi la r  b u t  less pro-  
nounced  effect  ( P  < 0.10). N o n e  of t he  o t h e r  d rugs  
e x a m i n e d  a l t e red  t he  p r o t h r o m b i n  t ime.  

A n  e x p e r i m e n t  was  c o n d u c t e d  to  d e t e r m i n e  if A S A  
would  a l te r  t he  h y p o p r o t h r o m b i n e m i c  effect  i nduced  b y  
war fa r in  a n d  a n o t h e r  s y n t h e t i c  an t i coagu l an t ,  phen in -  
dione, wh ich  is s imi la r  ill ac t ion  to  ]3HC b u t  chemica l ly  
unre la t ed .  I n v e s t i g a t i o n  showed  t h a t  a n  ora l  dose of 
1.0 m g / k g  of wa r f a r i n  increased  t h e  p r o t h r o m b i n  t i m e  
f rom the  n o r m a l  va lue  of 12.3 i 0.14 sec to 29.2 ~ 1.59 
sec, measu red  18 h a f t e r  ingest ion.  Th i s  was  r educed  to  
22.7 ~ 1.22 sec ( P  < 0.01) wheI1 100 m g / k g  of AS.A_ was 
a d m i n i s t e r e d  w i t h  t h e  an t i coagu l an t .  The  t h e r a p e u t i c  
dose of p h e n i n d i o n e  was d i f f icu l t  to  e s t ab l i sh  because  of 
t h e  v a r i a b i l i t y  in  t h e  response  of t he  i n d i v i d u a l  an imals .  
The  i n t r a p e r i t o n e a l  a d m i n i s t r a t i o n  of 40 m g / k g  of phe-  
n i n d i o n e  in 0 .25% g u m  t r a g a c a n t h  da i ly  for 3 days  
increases  t he  p r o t h r o m b i n  t i m e  f rom the  con t ro l  va lue  
of 13.7 ~: 0.08 sec to  18.1 :t= 1.25 sec, r e p r e s e n t i n g  
a p p r o x i m a t e l y  20% of t he  p r o t h r o m b i n  a c t i v i t y  4, s t i l l  
p resen t .  Th i s  va lue  was  u n c h a n g e d  b y  t he  oral  admin i s -  
t r a t i o n  of ASA.  

The  reason  for t he  decreased  p r o t h r o m b i n  t i m e  in t he  
r a t  obse rved  in t h e  above  e x p e r i m e n t s  is n o t  read i ly  
a p p a r e n t .  Whi l e  sa l icy la te  pro longs  t h e  p r o t h r o m b i n  
t i m e  of m o s t  n o r m a l  h u m a n  subjects ,  i t  has  a r e l a t ive ly  
s l igh t  effect  on  t h e  p r o t h r o m b i n  t i m e  of p a t i e n t s  on  
a n t i c o a g u l a n t  t h e r a p y  s, a. P h e n y l b u t a z o n e  p o t e n t i a t e s  
t he  ac t ion  of B H C  in m a n  b u t  reduces  i t  in  t he  dog 7. This  
ac t ion  ha s  been  ascr ibed  to t he  fac t  t h a t  p h e n y l b u t a z o n e  
compe te s  w i t h  B H C  for p l a s m a  p ro t e in  b i n d i n g  sites, 
t h e r e b y  inc reas ing  t he  r a t e  of de l ive ry  of t he  an t i coagu-  
l a n t  to  t he  l iver  a n d  t h u s  t h e  ef fec t ive  h e p a t i c  concen-  
t r a t i on .  I t  has  been  sugges ted  t h a t  in  m a n  th i s  effect  on  
t r a n s p o r t  appea r s  to  ou twe igh  t h e  p h e n y l b u t a z o n e -  
m e d i a t e d  s t i m u l a t i o n  of B H C  m e t a b o l i s m  in  t he  l iver  
whereas  in  t he  dog t h e  reverse  seems to  be  t he  case. 
However ,  t he  poss ib i l i ty  t h a t  sa l icyla te  and  pheny l -  
b u t a z o n e  m a y  compe te  w i t h  B H C  for t he  r ecep to r  si tes 
of t he  l a t t e r  in  t he  l iver  c a n n o t  be  excluded.  T h u s  t h e  
effect  of these  d rugs  on  t he  pha rmaco log ica l  ac t ion  of 
B H C  in m a n  a n d  r a t  m a y  be  r e l a t ed  to  species differences  
in  a f f in i ty  for  p l a s m a  p ro t e ins  a n d  r ecep to r  s i tes  a n d  in 
t h e i r  p h a r m a c o k i n e t i c s .  P resen t ly ,  these  poss ibi l i t ies  are  
be ing  i n v e s t i g a t e d  in  our  l a b o r a t o r y  s. 

Rdsumd. Chez le ra t ,  u n  t r a i t e m e n t  & l ' ac ide  ac6tyl-  
salicil ique,  an  sal ic i la te  sodique  e t  au  p h a n y l b u t a z o n e  fai r  
r e m o n t e r  le t a u x  de p r o t r o m b i n e  abaiss6 p a r  la b i shydro -  
coumar ine .  

ZOFIA Z. ZA~rlDZKA, ]3. ]3. COLDWELL a n d  H.  C. GRICE 

Research Laboratories, Health Protection Branch, 
Department o/National  Health and Wel/are, Ottawa 
(Ontario BEtA OL2, Canada), 5 June 7972. 

1 M. FORMILLER and M. S. Co~o.% Am. J. Hosp. Pharm. 25, 574 
(1969). 

2 D.A. HUSSAR, J. Am. pharm. Ass. NSIO, 78 (1970). 
3 R. O'REILLY, M. A. SAHUD and P. M. AGGELER, Ann. N.Y. Acad. 

Sci. 779, 173 (1971). 
4 B.B. COLDWELL and Z. ZAWlDZKA, Blood 32, 945 (1968). 
5 j .  KOCH-WEsER and E. M. SELLERS, New Engl. J. Med. 285, 487 

(1971). 
6 j .  KOCH-WESER and E. M. SELLERS, New Engl. J. Med. 285, 547 

(1971). 
7 p.M. AGGELER, a .  A. O'REILLY, L. LI~ONG and P. E. KOWlTZ, New 

]~ngl. J. Med. 276, 496 (1967). 
s B. B. COLDWELL and B. H. THOMAS, J. Pharm. Pharmac. 23, 226 

(1971). 


