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Table III. Effect of 6-ANA (35 mg/kg body wt.) on blood glucose levels and body wt. in fed and starved mice compared to untreated starved 
controls 

Treatment Body weight (g) Blood glucose (mmoles/1) Hypoxic survival rates b 

1~ 2 1 2 

Controls, starved (8) 29.9 r =[: 0.7 27,9 :t: 1.0 8.87~ :k 0.45 7.46 • 0.68 - 

6-ANA starved (8) 30.5 ~ 4- 1.3 27.9 :J: 1.2 9.59 ~ :k 1.22 7.13 ~c 0.89 6 

6-ANA, fed (8) 31.1 a =[= 1.0 30.3 ~: 1.1 9.50 a ~ 0.94 13.40 :L 2.41 6 

Measurements were made prior to (1) and 6 h after the injection of 6-ANA (2). b Number of animals alive after 30 min of hypoxic hypoxia; the 
untreated controls were not subjected to hypoxia, o The values of body weight and blood glucose of untreated starved controls and starved 
treated animals were submitted to a two-way analysis of variance. There was a significant effect of time on weight and blood glucose in both 
groups (p < 0.01), differences between groups were not significant, however, a Differences were significant (p < 0.01) according to Students 
t-test for paired observations. 

to lerance of 6 -ANA- t rea ted  mice was seen wi th  an  injec- 
t ion  of D-glucose, even t hough  blood glucose levels were 
more  t h a n  twice as high,  compared  wi th  controls  (Table 
II).  Likewise the  combined  effects of 6-ANA and hyper -  
g lycemia  failed to enhance  the  to lerance  to  comlpe te  
anoxia.  

F ina l ly  ano the r  a t t e m p t  was made  to  ascer ta in  t he  
impl ica t ions  of blood glucose levels in the  hypox ic  toler- 
ance of 6 A N A - t r e a t e d  mice (Table III) .  W h e n  mice given 
the  usual  dose of 6-ANA were s t a rved  for 6 h, blood glu- 
cose levels were s imi lar ly  reduced  to  those  of s t a rved  
u n t r e a t e d  controls.  Thus  6-ANA-induced  hyperg lycemia ,  
which  is p r imar i ly  b rough t  abou t  by  c o n c o m i t a n t  rises in 
serum cor t icos terone  and adrenal ine  n ,  m a y  be pa r t l y  due 
to an impa i red  a l imen ta ry  glucose tolerance.  E v e n  more  
impor t an t ,  however ,  is the  ident ical  hypox ic  to lerance  in 
b o t h  6 -ANA-t rea ted  groups. 

Li t t le  or no effect  on the  hypox ic  survival  t imes  was 
an t i c ipa ted  to arise f rom the  blocking of the  hexose  
m o n o p h o s p h a t e  shun t  in v iew of i ts  minor  con t r ibu t ion  
to  the  overall  me tabo l i sm  of glucose~-K Indeed ,  r a the r  
t h a n  impa i r ing  the  hypox ic  tolerance,  6-ANA was found 
to effect  the  opposi te ,  indica t ing  t h a t  even hypox ia  does 
no t  challenge th is  a l t e rna t ive  glycolyt ic  pa thway .  Fur-  
the rmore ,  t he  resul ts  d e m o n s t r a t e  t h a t  t h e  enhanced  
hypox ic  to lerance  is not  re la ted to sys temic  effects of 
6-ANA like hyperg lycemia  or hypo the rmia .  Al though  an 
overall  depress ion of cerebral  metabol ic  ac t iv i ty  s imilar  
to the  one observed wi th  anaes the t ics  ~ canno t  be ruled 
by  the  p resen t  s tudy,  the  d a t a  m a y  also be cons is ten t  wi th  
t he  a s sumpt ion  t h a t  anaerobic  glycolyt ic  f lux is increased 
by  6-ANA. Dur ing  bra in  ischemia,  lac ta te  levels of 6- 

A N A - t r e a t e d  animals  rise more  rap id ly  and  to h igher  
levels t h a n  in control  animals  1~, poss ibly  as a resul t  of 
enhanced  glycolysis. W h e t h e r  such a mechan i sm actual ly  
applies dur ing hypox ia  remains  open at  present .  Tha t  
anaerobic  ut i l izat ion of glucose by  bra in  m a y  be effec- 
t ive ly  s t imula ted  by  pharmacologica l  agents,  is never the -  
less an in t r iguing possibi l i ty,  deserving close a t ten t ion ,  
also in view of possible impl ica t ions  in h u m a n  medic ine  27. 

Zusammenfassung. Eine  einmalige In jek t ion  yon  6- 
Aminon ico t inamid  (6-ANA) s teiger te  die Sauers tof fman-  
gelresistenz yon Mgusen in einer  Atmosph~tre mi t  5% O= 
und  95% N 2. Hype rg lykgmie  und I- typothermie,  sys temi-  
sche Wi rkungen  yon 6-ANA, k o n n t en  als Ursachen  der 
ges te iger ten  l~esistenz ausgeschlossen werden.  Es wird 
deswegen ve rmute t ,  dass 6 ANA die anaerobe  Ut i l i sa t ion  
yon Glucose im Gehirn f6rdert .  
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The Effect of Sal icylates  on P l a s m a  Fibrinolytic Activity in the Rat 

Circulat ing an t ip lasmins  have  been pos tu la t ed  to be in a 
dynamic  equi l ibr ium wi th  p lasmin  (fibrinolysin) and to 
compe te  wi th  f ibrin for its act ive site 1 Sodium salicylate 
was repor ted  to  inh ib i t  t he  b r eakdown  of f ibr in  by  
p lasmin  in v i t ro  2,a. On the  con t r a ry  several  syn the t i c  
a n t i i n f l a m m a t o r y  agents  have  been shown to  induce 
fibrinolysis in vitro 4,5. In this paper the effect of ad- 
ministering sodium salicylate i.p. or acetylsalicylic acid 
orally on the plasma fibrinolytic activity of rats is ex- 
amined. 

Methods. Male Wis t a r  ra t s  weighing 180-250 g were 
in jec ted  i.p. wi th  sodium sal icylate dissolved in p h o s p h a t e  

buffer  0.12 M, p H  7.4 at  doses of 50 mg, 100 mg and 
150 mg/kg.  Acetylsal icylic  acid was given orally in the  
same doses af ter  mix ing  wi th  t r a g a c a n t h  powder  in the  
ra t io  2:1 to make  a g u m m y  suspension.  Control  ra ts  were 
given 0.9% sodium chloride solut ion i.p. or orally. Af ter  

1 C. M. AMBRUS and G. MARKU$, Am. J. Physiol. 799, 491 (1960). 
G. UNGAR, Lancet 2, 742 (1952). 

S G. UNGAR, ]~;. ~)AMGAARD and F. P. HUMMEL, Fedn Proc. 11, 165 
(1952). 

4 K. N. YON KAULLA, Arzneirnittel-Forseh. 78, 409 (1968). 
5 R. J. GRYGLEWSKI, J. Pharm. Pharmac. 18, 474 (1966). 
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Table I. Effect of sodium salieylate on the rat fibrinolytie system 

EXPERIENTIA 30[9 

Dose of Plasma salicylate Euglobulin clot lysis Plasma antiplasmin Plasminogen activator 
sodium salicylate concentration (rag/100 ml) time (min) index activity (mm 2) 

Control 0.00 :k 0.00 (3) 112.42 4- 2.98 (14) 1.62 4- 0.01 (10) 17.88 4- 1.25 (18) 
50 mg/kg 11.56 4- 0.06 (3) 127.14 4- 4.46 (7) ~ 1.71 4- 0.03 (5) 17.88 :L 2.63 (9) 
100 mg/kg 18.35 4- 0.02 (3) 104.85 4- 2.54 (7) 1.28 4- 0.02 (5) ~ 19.44 4- 2.69 (9) 
150 mg/kg 25.15 4- 0.02 (3) 67.33 4- 1.70 (7)b 1.19 4- 0.03 (5)b 17.33 4- 2.50 (9) 

Number of observations in parenthesis. �9 Statistically significant compared with controls where p < 0.05; b Statistically significant compared 
with controls where p < 0.005. 

Table II, Effect of acetylsalicylic acid on the rat fibrinolytic system 

Dose of Plasma salicylate Euglobulin clot lysis Plasma antiplasmin Plasminogen activator 
acetylsalicylic acid concentration (mg/100 ml) time (min) index activity (ram ~) 

Control 0.00 4- 0.00 (3) 117.14 :t= 2.49 (7) 1.56 4- 0.01 (5) 8.37 i 2.48 (8) 
50 mg/kg 17.30 4- 0.00 (3) 114.28 :[: 1.20 (7) 1.56 4- 0.00 (5) 9.62 4- 2.49 (8) 
100 mg/kg 24.18 =k 0.01 (3) 112.42 4- 2.46 (7) 1.36 4- 0.00 (5) b 13.75 4- 2.65 (8) 
150 mg/kg 31.10 4- 0.00 (3) 63.85 ~ 1.31 (7) b 1.10 4- 0.01 (5) b 13.12 4- 3.24 (8) 

Number of observations in parenthesis. ~ Statistically significant compared with controls where p < 0.05; b Statistically significant compared 
with controls where p < 0.005. 

90 min to 100 rain the  animals  were sacrificed and blood 
collected into ice cold po ly thene  vials. The euglobulin 
f rac t ion of p la sma  was p repared  f rom fresh p lasma 
according to  BLIX ~. R a t  euglobulin (0.2 ml) was added  to 
1.6 ml  p h o s p h a t e  buffer  0.12 M, p H  7.4 to  which  0.1 ml 
0.025 M calcium chloride solut ion was daded  and the  
mix tu re  c lot ted wi th  0.1 ml  bovine  t h r o m b i n  solution 
(50 N I H  U/ml).  Calcium chloride was added  to  the  eu- 
globulin mix tu re  to replace calcium lost  dur ing euglobulin 
prec ip i ta t ion  f rom plasma,  and to produce  a f i rm opaque  
clot necessary  for an accurate  visual  e s t ima t ion  of clot 
lysis t imes,  All clots were incuba ted  at  37 ~ in a cons t an t  
t e m p e r a t u r e  incuba tor  and  the  t ime  for comple te  lysis 
recorded.  P l a sma  an t ip tasmin  ac t iv i ty  was measured  as 
descr ibed by  CttATTOPADHYAY and CLIFTON7 and 
expressed as an index  s. P lasminogen  ac t iva tor  ac t iv i ty  
was measured  by  incuba t ing  0.03 ml  al iquots  of the  
unc lo t ted  euglobulin f rac t ion on bovine  f ibr in  plates  
p repa red  according to von  KAULLA 9. The pla tes  were 
incuba ted  in a cons t an t  t e m p e r a t u r e  incuba tor  for 20 h 
and the  cross d iamete r  of lysed zones in m m  2 t aken  as a 
measure  of the  ac t iva to r  ac t iv i ty .  P l a sma  salicylate 
concen t ra t ions  were measured  according to TRINDER 1~ 

Results and conclusions. Though  sod ium salicylate 
caused a s ignif icant  pro longat ion  of ra t  p l a sma  euglobulin 
clot lysis t imes  a t  a dose of 50 mg/kg,  there  was no 
s ignif icant  change at  a dose of 100 mg/kg  nor  wi th  
acetylsalicylic acid a t  50 and  100 mg/kg  (Tables I and  II). 
However  there  were s ignif icant  reduc t ions  in the  p lasma  
an t ip lasmin  ac t iv i ty  a t  100 mg and  150 mg/kg,  wi th  bo th  
drugs b u t  only wi th  t he  150 mg/kg  dose was there  a 
sufficient  reduct ion  in an t ip lasmin  ac t iv i ty  to cause 
signif icant  reduct ions  in the  p lasma  euglobulin clot lysis 
t imes.  The euglobulin lysis was comple te  in abou t  half  the  
t ime  ob ta ined  wi th  control  p la sma  samples.  The overall  
p lasminogen  ac t iva tor  ac t iv i ty  was unchanged  f rom the  
controls  w i th  each of the  3 doses of sodium salicylate or 
acetylsalicylic acid. Considerable  var ia t ion  exists  be tween  
control  values of ra t  p lasminogen  ac t iva to r  ac t iv i ty  for 
sodium salicylate (Table I) and  for acetylsalicylic acid 
(Table II).  This va r ia t ion  reflects  b a t c h  differences 

in the  f ibr in  pla tes  used in these  two  studies,  possibly 
differences in the  na tu re  of t he  f ibrin gel be tween  the  
two ba tches  and  the  effect iveness  of the  0.03 ml  drops of 
the  euglobulin solut ions on each b a t c h  of f ibrin plates.  
P l a sma  sal icylate levels ob ta ined  wi th  acetylsalicylic 
acid admin i s t e red  orally were subs tan t i a l ly  higher  t h a n  
those ob ta ined  wi th  sod ium salicylate given by  intra-  
per i toneal  inject ion.  I t  is concluded t h a t  sodium salicylate 
and  acetylsalicylic acid can enhance  p lasma f ibr inolyt ic  
ac t iv i ty  in the  ra t  in vivo only a t  a h igh dose. These resul ts  
suggest  t h a t  th is  increased f ibr inolyt ic  ac t iv i ty  in the  ra t  
is no t  due to in t r ins ic  p lasminogen  ac t iva t ion  bu t  r a the r  
to  the  inhib i t ion  of circulat ing levels of p la sma  ant i -  
p lasmins  by  high doses of sod ium salicylate or acetyl-  
salicylic acid 11.. 

Zusammen/assung. Zufuhr  yon Kal ium-Sa l icy la t  und 
Acetylsal icyls~ure f i ihrte bet  der 1Ratte zu einer Ver- 
minderung  der P lasma-Ant ip lasmin-Akt iv i tXt  (100 mg 
und  150 mg/kg).  Somi t  erh6hen Salicylate in h6heren  
Doscn die f ibr inolyt ische TXtigkeit. 
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