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V a s o t r o p i c  A c t i v i t y  of A r a c h i d o n i c  Acid  P e r o x i d e  on the I so la ted  Murine  Por ta l  Vein 
and i ts  Modi f i ca t ion  by  A n t i i n f l a m m a t o r y  S u b s t a n c e s  

In  previous  papers  we have  repor ted  t h a t  a rachidonic  
acid peroxide  (AAP) elicits con t rac t ions  in the  isolated 
guinea-pig i leum and  j e j unum t h a t  can be coun te rac ted  
by  nonsteroidal ,  an t i - i n f l ammato ry  compounds  display-  
ing analgesic proper t ies  ~-~. Recent ly ,  we d e m o n s t r a t e d  
t h a t  subcu taneous ly  admin i s t e red  A A P  induces a paw 
oedema in the  ra t  t h a t  can also be inh ib i ted  by  such 
an t i - i n f l ammato ry  subs tances  5. Since the  microcircu- 
la t ion is the  main  t a rge t  of acute  i n f l a m m a t o r y  react ions,  
we have  used the  isolated, spon taneous ly  pu lsa t ing  
mur ine  por ta l  vein ", which  shows some of the  charac- 
ter is t ics  of an arteriole 7-~~ as an exper imen ta l  model  in 
order  to  ob ta in  some ins ight  into the  possible mode of 
act ion of these compounds  in the  t e rmina l  vascular  bed. 
The following is a p re l iminary  account  of exper iments  in 
which the  vasot ropic  ac t iv i ty  of A A P  and  its modif ica t ion  
by  some subs tances  w i th  an t i - i n f l ammato ry  proper t ies  
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Reactivity to arachidonic acid peroxide (AAP) in 5 individual 
vascular preparations displaying different initial activity pattern. 
PSS: Physiological salt solution. 

Substance Dose N % Change in frequency 
(ptg/ml) (x ~sx) 

Sodium salicylate 100 5 --45 4- 9 

Phenylbutazone 1 4 --16 4- 6 
10 4 --71 4- 23 

Alninopyrine 10 3 --47 4- 9 
lOO 3 --45 4- 8 
10 4 

i00 4 

Indomethacin 0.1 5 --17 4- 14 
lOO 5 --20 4- 12 

Tribenoside 0.1 2 
1 7 

-}- 9:j: 6 
+16 4- lO 

+40 • 20 
+91 -4- 33 

According to LORD. 

were evaluated.  The m e t h o d  employed  has been descr ibed 
in a previous  paper  11. 

W h e n  added  to t he  b a t h  fluid in concen t ra t ions  
ranging  f rom 0.001-100 ~,g/ml, A A P  induced a largely 
dose-re la ted increase in t he  ra te  of con t rac t ion  of the  
por ta l  vein. The op t imal  concen t ra t ion  of A A P  for t e s t  
purposes  was found to be 10 tzg/ml, which  caused an 
average increase of 80% . Whereas  A A P  regular ly  
increased the  ra te  of contract ion,  its effect  on the  
ampl i tude  of con t rac t ion  varied.  In  the  70 p repara t ions  
examined  so far in th is  respect ,  ampl i tude  increased in 29, 
d iminished  in ano the r  29 and remained  una l te red  in 12. 
The ' o u t p u t '  of the  saccular  p repa ra t ions  of the  por ta l  
vein was general ly increased (57 instances) ,  remain ing  
unchanged  in a small  p ropor t ion  of the  vessels tes ted.  
Basal  tone  (base-line as shown in t he  Figure) was usually 
unaf fec ted  or s l ight ly augmented .  Al though  re la t ively  
drastic,  shor t - las t ing  increases in tone  occurred in some 
individual  p repara t ions ,  th is  t y p e  of react ion seems to be 
except ional .  W h e n  ba th ing  solut ion conta in ing  A A P  was 
replaced by  physiological  saline solut ion (PSS), the  
effect  of A A P  usual ly d i sappeared  af ter  the  f i rs t  change 
of fluid, as can be seen f rom the  t rac ings  below, which  
i l lus t ra te  t he  reac t iv i ty  of 5 individual  vascular  p repara-  
t ions  d isplaying d i f ferent  initial p a t t e r n s  of act ivi ty .  
A A P  can be appl ied repea ted ly  in a concen t ra t ion  of 
10 ~zg/ml w i t h o u t  inducing any  signs of t achyphy lax i s .  
As in the  case of AAP- induced  con t rac t ion  of t he  guinea- 
pig gut, the  changes  induced  by  A A P  in t he  isolated 
mur ine  por ta l  vein  are therefore  par t i cu la r ly  sui table  as 
a model  for eva lua t ing  compounds  wi th  possible  an ta -  
gonistic ac t iv i ty .  

On the  s t r eng th  of t he  avai lable  evidence,  it  is no t  
possible to tell  whe the r  t he  act ion of A A P  is med ia t ed  by  
in t r amura l  syn thes i s  of pros taglandin ,  or due to  the  
release of t r a n s m i t t e r  subs tances  of o ther  types .  Likewise 
it can not  be decided w h e t h e r  a possible direct  effect  
resul ts  f rom its u n s a t u r a t e d  f a t t y  acid charac te r  or f rom 
its presence in peroxide  form ~, 2, ~-~7. 

In  t he  p resen t  s tudy  on ra te -acce lera t ion  induced  by  
AAP,  the  effects of sodium salicylate,  pheny lbu tazone ,  
aminopyr ine ,  i ndome thac in  and  t r ibenos ide  have  been 
examined.  Sodium salicylate in concen t ra t ions  up to 
10 txg/ml had  no influence, whereas  a concen t ra t ion  of 
100 ~g/ml reduced th is  effect. P h e n y l b u t a z o n e  exer ted  
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a n  a n t a g o n i s t i c  a c t i o n  a t  a c o n c e n t r a t i o n  of  10 ~ g / m l .  
A m i n o p y r i n e  in  c o n c e n t r a t i o n s  of  10 a n d  100 ~ g / m l  
r e d u c e d  t h e  r a t e - a c c e t e r a n t  a c t i o n  of  A A P  in  3 o u t  of  7 
e x p e r i m e n t s ,  e v e n  in  t h o s e  i n s t a n c e s  in  w h i c h  A A P  
d i s p l a y e d  i n t r i n s i c ,  p o s i t i v e l y  c h r o n o t r o p i c  p r o p e r t i e s .  
T h i s  a n t a g o n i s t i c  a c t i o n  of a m i n o p y r i n e  w a s  p e r s i s t e n t :  
e v e n  w h e n  t h e  v a s c u l a r  p r e p a r a t i o n  w a s  r i n s e d  s e v e r a l  
t i m e s ,  t h e  r a t e  of  c o n t r a c t i o n  p r o d u c e d  b y  s u b s e q u e n t  
a p p l i c a t i o n s  of A A P  no  l o n g e r  a t t a i n e d  i t s  o r i g i n a l  level .  
I n  t h e  o t h e r  4 e x p e r i m e n t s  a m i n o p y r i n e  p r o v e d  v i r t u a l l y  
i n a c t i v e .  I n d o m e t h a c i n ,  a p p l i e d  in  c o n c e n t r a t i o n s  be -  
t w e e n  0.01 a n d  10 ~zg/ml, c a u s e d  p r a c t i c a l l y  n o  m o d i f i c a -  
t i o n  of  t h e  r a t e - a c c e l e r a t i n g  e f f ec t  of  A A P ,  e v e n  in  c a s e s  
in  w h i c h  i t  d i s p l a y e d  a n  i n t r i n s i c  n e g a t i v e l y  c h r o n o t r o p i c  
a c t i o n .  I n  c o n t r a s t ,  t r i b e n o s i d e  ~8 in  c o n c e n t r a t i o n s  of 0 1 -1  
~xg/ml m a r k e d l y  i n t e n s i f i e d  t h e  r a t e - a c c e l e r a t i n g  e f f ec t  of  
A A P .  F u r t h e r m o r e ,  p r e p a r a t i o n s  t h a t  h a d  b e c o m e  l a r g e l y  
i n s e n s i t i v e  to  A A P  t h r o u g h  e x p o s u r e  to  a m i n o p y r i n e  
r e a c t e d  a g a i n  to  A A P  a f t e r  b e i n g  t r e a t e d  w i t h  t r i b e n o s i d e .  

I t  is e v i d e n t  f r o m  t h e  r e s u l t s  of  t h e  e x p e r i m e n t s  
d e s c r i b e d  a b o v e  t h a t  s u b s t a n c e s  p o s s e s s i n g  a n t i - i n f l a m -  
m a t o r y  p r o p e r t i e s  c a n  be  d i s t i n g u i s h e d  on  t h e  b a s i s  of  
q u a n t i t a t i v e  a n d  q u a l i t a t i v e  d i f f e r e n c e s  in  t h e i r  i n f l u e n c e  
on  t h e  s t i m u l a n t  e f f ec t  of  A A P  o n  t h e  i s o l a t e d  m u r i n e  
p o r t a l  v e i n  17 

Zusammenfassung. A n  d e r  i so l i e r t en ,  a u t o n o m  p u l s i e -  
r e n d e n  P o r t a l v e n e  d e r  M a u s  ze ig t  A r a c h i d o n s ~ u r e p e r o x i d  
e i n e n  o h n e  T a c h y p h y l a x i e - E r s c h e i n u n g e n  w i e d e r h o l -  
b a r e n ,  v a s o t r o p e n  E f f e k t ,  de r  h a u p t s g c h l i c h  in  d o s i s a b -  
h ~ n g i g e r  S t e i g e r u n g  d e r  K o n t r a k t i o n s f r e q u e n z  b e s t e h t .  
D i e s e r  E f f e k t  k a n n  d u r c h  a n t i - i n f l a m m a t o r i s c h  w i r k s a m e  
S u b s t a n z e n  e n t w e d e r  a n t a g o n i s t i s c h  ( N a t r i u m s a l i c y l a t ,  
P h e n y l b u t a z o n ,  A m i n o p y r i n )  o d e r  s y n e r g i s t i s c h  (Tr ibe -  
nos ide )  b e e i n f l u s s t  w e r d e n .  D ie  m i t  A r a c h i d o n s ~ u r e p e r -  
o x i d  s t i m u l i e r t e  P o r t a l v e n e  d e r  M a u s  e r s c h e i n t  d e s h a l b  
g e e i g n e t ,  A n t i p h l o g i s t i k a  zu  d i f f e r e n z i e r e n  u n d  H i n w e i s e  
a u f  e i n e n  e v e n t u e l l e n  W i r k u n g s m o d u s  i m  G e b i e t  d e r  
t e r m i n a l e n  S t r o m b a h n  zu  l i e fe rn .  

H .  HELFER a n d  R .  JAQUES 19 
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In f luence  of E r y t h o r b i c  Acid  on  the  V i t a m i n  C S t a t u s  in G u i n e a - P i g s  

H u m a n s  as  we l l  a s  p r i m a t e s ,  t h e  g u i n e a - p i g  a n d  s o m e  
I n d i a n  n a t i v e  a n i m a l  spec ies ,  a r e  n o t  ab l e  t o  f o r m  L- 
a s c o r b i c  a c id  b i o s y n t h e t i c a l l y  d u e  t o  t h e  l a c k  of  a s p e c i a l  
e n z y m e  ~. T h e y ,  t h e r e f o r e ,  r e q u i r e  a s u f f i c i e n t  s u p p l y  of  
v i t a m i n  C in  t h e  food  in  o r d e r  t o  p r e v e n t  a h y p o v i t a m i -  
n o s i s  C or  e v e n  s c u r v y .  

D u e  t o  i t s  r e d u c i n g  p r o p e r t i e s ,  L -a sco rb i c  a c i d  e x h i b i t s  
a h i g h  a n t i o x i d a n t  p o t e n c y .  T h u s ,  i t  is u s e d ,  for  i n s t a n c e ,  
in  f r u i t  p r o c e s s i n g ,  a s  a c u r i n g  a i d  in  m e a t  p r o c e s s i n g  o r  
in  b e e r  t o  p r e v e n t  o x i d a t i v e  c h a n g e s .  

E r y t h o r b i e  a c i d  (D- i soascorb ic  ac id ,  n - a r a b o a s c o r b i c  
ac id)  is o n e  of  t h e  s t e r e o i s o m e r s  of  L -a sco rb i c  a c i d  w i t h  

p r a c t i c a l l y  n o  b i o l o g i c a l  a c t i v i t y  (on ly  o n e - t w e n t i e t h  of  
t h e  b i o l o g i c a l  a c t i v i t y  of  L -a sco rb i c  ac id)2 .  I t  p o s s e s s e s ,  
h o w e v e r ,  s i m i l a r  a n t i o x i d a t i v e  p r o p e r t i e s  t o  L -a sco rb i c  
a c id  a n d  is, t h e r e f o r e ,  u s e d  in  s o m e  c o u n t r i e s  as  a n  
a n t i o x i d a n t  in  f ood  ~. 

1 j .  j .  BURNs, in: Metabolic Pathways, 3rd ed., vol. 1 (Ed. D. M. 
GREENBERG; Academic Press, New York, London 1967), p. 394. 
J. FAB1AtCEK and H. HERP, Proc. Soe. exp. Biol., N.Y. 725, 462 
(1967). 

8 B. BOR~STEI~, Food Teehn. 79, 115 (1965). 

Effect of feeding various doses of n-erythorbic acid on the uptake of radioactivity after a singIe orally administered dose of L-(1-14C)ascorbic 
acid in main guinea-pigs 

Tissue Radioactivity (dpm x 10-~/g wet tissue) 

Amount  of n-erythorbic acid fed (rag/day) 
0 20 50 100 400 

Adrenal glands 177.0 • 20.4 158.6 4- 25.0 79.9 4- 9.9 c 108.4 i 25.6 c 99.8 4- 10.4 ~ 

Lungs 69.0 • 8.0 64.3 ~ 9.8 52.8 4- 15.3 �9 47.5 s 13.0~ 34.9 • 4.4~ 

ts 30.44- 6.3 30.54- 5.3 22.44- 3.9 b 21.44- 3.4 ~ 17.24- 2.2 c 
Testes 21.54- 3.2 2 6 . 0 •  7.2 16.52[= 3.2 b 18.1-[- 4.4 12.4q- 3.2 ~ 

Eyes 20.5-4-.4.3 19.44- 1 . 4  1 3 . 6 i  0.3 ~ 13.6:~ 2.1 ~ 11.84- 1.2 ~ 

Pancreas 42.3 4- 4.3 47.0 4- 9.8 33.6 • 6.8 b 32.7 -t- 8.9 ~ 25.3 4- 3.6 c 

Cerebrum 6.54- 1.0 7.44- 0.7 5.84- 1.2 5.14- 1.0 a 5.24- 0.7 b 
Cerebellum 7.4 4- 1.1 9.3 4- 1.2 7.1 4- 0.8 6.0 4- 0.6 b 5.7 4- 1.0 b 

Liver 55.6 4- 9.8 62.7 • 5.8 49.5 4- 12.5 33.9 4- 6.4 ~ 40.6 4- 9.4 b 

Spleen 68.8 4- 21.7 83.5 4- 19.2 62.0 4- 12.2 55.8 4- 16.9 46.1 -4- 5.8 b 

The experimental details are described in the text. 6 h after dosage of the radioactivity the animals were sacrificed and the tissues were 
quickly removed. The concentration of radioactivity in the tissues was determined by means of a Nuclear Chicago Mark I?[ Iiquid scintillation 
spectrometer after solubilization of parts of the tissues with 1 N NaOH. Instaget| (Packard) was used as counting solution. The radioactivity 
is expressed as disintegrations per min (dpm per g ol tissue) ( i  S.D.). 

p ~ 0.05; b p ~ 0.01; c p ~ 0.005; as compared with 0 mg n-erythorbie acid 


