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The kynurenines - metabol i tes  of t ryptophan on the kynurenine pathway of in termedia te  metabol i sm - 
possess  centra l  and per iphera l  pharmacological  effects  [2] and, in par t icu la r ,  they in terac t  with monoamines ,  
the i r  p r e c u r s o r s ,  and psychotropie  drugs.  Kynurenine and its metabol i tes  [1, 3, 4] lower  blood p r e s s u r e  in 
r a t s .  The effect  of kynurenine on the vascular  effects  of serotonin,  noradrenal in ,  and acetylcholine has been 
invest igated in detail  [1]. This paper  descr ibes  a continuation of the study of i ts  metabol i tes .  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on noninbred female ra t s  weighing 200-250 g (from the Rappolovo nursery) ;  
the animals were  anesthet ized with ure thane (0.7 ml of a 25% solut ion/100 g body weight, i .e . ,  1.75 g /kg ,  in t ra -  
peri toneal ly) .  The sys temic  blood p r e s s u r e  was r eco rded  by a m e r c u r y  manomete r  in the caro t id  a r t e ry .  
The sys tem of polyethylene tubes of the manom e te r  was f i l led with heparin solution (1500 un i t s /ml )  to prevent  
the blood f rom clotting. The original  p r e s su re  in different  exper iments  var ied  between 90 and 120 ram Hg. 
All solutions were  made  up in f r e sh  physiological saline immediate ly  before  injection into the femoral  vein in 
a volume of 0.1 ml in the course  of 3 sec.  At the beginning of each exper iment  three  o r  four control  injections 
of physiological saline were given. Fluctuations of p r e s su re  caused by them were  indistinguishable f rom those 
occur r ing  spontaneously. Serotonin sulfate was injected in a dose of 0.5-5 ~g, in mos t  exper iments  in doses of 
1 and 2.5 gg (the p r e s su re  was lowered  by 8-21 m m  Hg for  35-60 sec), noradrenal in  b i ta r t ra te  was injected 
in doses of 0.5-2 pg, in mos t  exper iments  0.5 and 1 pg (the p r e s s u r e  was r a i s ed  by 4-8 mm Hg for  50-180 
se(r? and acetylcholine was injected in doses of 0.1 and 0.2 ~g (the p r e s su re  was lowered by 9-14 mm Hg for  
25-60 sec). Changes in the effects  of serotonin and noradrenal in  were  de termined in each exper iment  f rom 
the difference between the means  of the th ree  o r  four control  tes ts  before  injection of the kynurenines,  taken 
as 100%, and the mean of two tes t s  af ter  injection of the kynurenines,  when the changes (in amplitude of dura-  
tion) were  maximal .  The dose of kynurenines chosen in p re l iminary  exper iments  as mos t  effective for  in t e r -  
action with serotonin and noradrenal in ,  but not i tself  changing the blood p r e s s u r e ,  was 200 ]~g. This las t  fea-  
tu re  of the method is ve ry  important ,  for  kynurenine and its metabol i tes  [1, 3, 4] lower  the blood p r e s su re  in 
ra t s  over  a wide range of doses.  
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TABLE 1. Changes in Depresso r  Effect of 
Serotonin Produced by Kynurenine and Its 
Metabolites 

Number Change in effect of 
Iof ex- serotonin, % (mean 

Preparation (200 #g) peri- value) 
ments amplitude I duration 

Kynurenine 

3 -Hydroxyanthramlic 
acid 

Anthranilic acid 

3 -Hydroxykynurenine 

Nicotinic acid 

Quinolinic acid 
Picolonic acid 

7 

10 

5 

10 

5 
4 

--26,3 (5) / --30,4 (5) 
+84,5 (2) [ -}-37,7 (3) 

--20,5 (4) --34,2 (5) 
+56,5 (2) 

--51,8 (6) --49,8 (5) 
-}-62,0 (3) + 146,0 (2) 
--45,3 (3) --44,1 (2) 
+40,0 (2) + I07,0 (3) 
--44,2 (5) --39,6 (5) 
+133,0 (4) .}.114,0 (I) 
+49,8 (5) 0 (5) 
-}-66,3 (3) @101,0 (3) 
--21,8 (1) 

Legend. Number  of experiments  in which a 
change in the effect of serotonin was observed 
is shown in parentheses .  

TABLE 2. Changes in P r e s s o r  Effect  of Nor -  
adrenal in Produced by Kynurenine and I~s 
Metabolites 

Preparation (200 #g) 

Kynnrenine 

3-Hydroxykynurenine 

Anthranilic acid 

Nicotinic acid 

3-Hydroxyanthraniiic 
acid 

Picolinic acid 

Numbe~ 
of ex- 

Zhange in effect of nor- 
adrenalin, % (mean 
value) 
amplitude duration 

.}.107,0 (4) 
--14,3 (3) 
@47,1 (3) 
--25,0 (2) 
@ 18,2 (2) 
--57,0 (I) 
+34,7 (4) --50,7 (8) 
--36,8 (3) 
--28,3 (3) --26,4 (5) 
,},52,1 (1) +91,1 (2) 
--12,5 (1) --25,0 (1) 

--32,6 (5) 
@29,o (l) 
--54,1 (2) 
+80,0 (1) 
-}-}-58,0 (1) 

Legend. Number  of e x p e r i m ~ t s  in which a 
change in the effect of noradrenal in was ob- 
se rved  is shown in parentheses .  

E X P E R I M E N T A L  R E S U L T S  

A common feature of  all the resu l t s  was, f i rs t ,  that the kynurenines differed from each other  qualitatively 
and quantitatively as r ega rds  the i r  influence on the effects of serotonin and noradrenal in  and, second, that the 
same preparat ion,  in the same dose, had a different, often opposite, action. The depresso r  effect of serotonin 
was mainly reduced by some kynurenine, whereas  by o thers  it was maknly increased  (Table 1). The depresso r  
effect of acetylcholine was unchanged by kynurenines in doses of 200, 500, and 1000 ~g. Contract ions of the 
isolated guinea pig intestine induced by acetylcholine were unchanged by injection of kynurenine [1]. The 
p r e s s o r  effect of noradrenal in  was potentiated under the influence of m o s t  kynurenines (Table 2). It was note-  
worthy that the changes in amplitude of  the effect of noradrenal in  and in its duration were different. F o r  that 
reason ,  conclusions regarding the change in this  effect  could differ if it was es t imated only on the basis  of one 
indicator  (amplitude o r  duration alone). Higher doses (500 and 1000 ttg) of kynurenine, 3-hydroxykynurenine,  
and 3-hydroxyanthrani l ic  acid potentiated the effect of noradrenal in m o r e  considerably and m o r e  uniformly.  
Potentiation of the p r e s s o r  effects of noradrenal in  and adrenalin by high doses of kynurenine has been ob-  
se rved  previously  [1]. In this investigation no attempt was made to confi rm the t ruth of a previous observat ion 
[1] that kynurenine has a biphasic action on the effect  of nor'adrenalin: antagonism during the f i r s t  hour af ter  
injection of kynurenine and potentiation in the second hour.  
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The opposi te  action of the s ame  dose of some kynurenines in different  expe r imen t s  is in harmony with 
the r e su l t s  of our  expe r imen t s  to study the effects  of kynurenine on serotonin uptake by pla te le ts .  The oppo- 
s i te  effect  of the same  dose of a metabol i t e  in different  individuals could perhaps  depend on d i f ferences  in the 
level  of this endogenous kynurenine,  as a r e s u l t  of which the addition of e ~ g e n o u s  kynurenine would c rea t e  a 
different  final concentra t ion in the body. 

The different  action of individual kynurenines  on the vascu la r  effect  of  serotonin and noradrena l in  is 
evidence that  the final effect  of the elevat ion of the kynurenine level  obse rved  in s t r e s s  and in var ious  patho-  
logical  s ta tes  [2] on blood p r e s s u r e  will depend on the ra t io  between the leve ls  of the var ious  kynurenines.  
In o r d e r  to predic t  the h e m . d y n a m i c  consequences  of a r i s e  in the kynurenine level  in the body, as  well  as 
i ts  o the r  compl ica t ions  [2], the concentra t ions  of  as many  kynurenines as poss ib le  m u s t  be de termined.  
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