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Simi la r  changes in the serotonin l eve l  were  found in the i s chemic  and con t ra l a t e ra l  kidneys 
of rabbi t s  during the development  of acute rena l  i s chemia  (up to 24 h). The serotonin con-  
centra t ion in the t i s sues  studied fell  during the f i r s t  15 min of i s chemia  and then showed a 
tendency to r i s e ,  to reach  a max imum in the i schemic  kidney a f t e r  60 min and in the con t ra -  
l a t e ra l  kidney a f t e r  3 h of i schemia .  La t e r  the sero tonin  concentra t ion in the t i s sues  fell  
again, m o r e  espec ia l ly  in the i s chemic  kidney. The blood serotonin  level  rose  a lit t le a f t e r  
i s chemia  for  60 rain. The inc rease  in the 5-hydroxyindoleaceta te  concentrat ion in the ur ine  
coincided in t ime  with a pe r iod  of d e c r e a s e  in the t i s sue  serotonin  concentrat ion.  
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Biogenic amines  [2, 4, 13, 15], e spec ia l ly  serotonin,  which has a m a r k e d  effect  on in t r ace l lu la r  p r o -  
c e s s e s  [1, 3, 11], may  play an impor tan t  role  in the pathogenesis  of metabo l ic  d is turbances  in t i s sues  de-  
p r ived  of t he i r  blood supply.  

This pape r  desc r ibes  the r e su l t s  of  an invest igat ion of serotonin me tabo l i sm in acute rena l  i schemia .  

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

The left r ena l  a r t e r y  was l igated in dogs for  va r ious  t i m e s  (15 rain to 24 h). The serotonin concen-  
t r a t ion  was de te rmined  in the i schemic  and eon t ra l a t e ra l  kidneys and in the blood [5]. The concentrat ion 
of the end product  of serotonin me tabo l i sm,  5-hydroxyindoleaceta te  (5-HIA), in the urine was de te rmined  
by a method based  on the reac t ion  with ni t rosonaphthol  [17], in the w r i t e r s ,  micromodif ica t ion ,  by means  
of which this metabol i te  can be de te rmined  in 1.2 ml  ur ine .  Tota l  pro te in  (by Lowry ' s  method) also was 
de te rmined .  For  each per iod  of i schemia ,  an imals  undergoing l apa ro tomy under  genera l  anes thes ia  were  
used  as the control .  Five control  and 5 expe r imen ta l  rabbi t s  were  invest igated at each  t ime.  

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

The r e su l t s  given in Table 1 show that  the serotonin  level  in both kidneys fel l  during the f i r s t  15 min 
of i s chemia  to 76.5% in the i s chemic  kidney and 61.1% in the con t r a l a t e ra l  kidney of the control  va lues .  
This could be a compensa to ry  fac tor  when the blood supply to the t i s sue s  was dis turbed,  for  serotonin can 
uncouple oxidative phosphoryla t ion [8, 9]. A tendency l a t e r  was obse rved  for  the serotonin concentrat ion 
in the kidneys of the expe r imen ta l  an imals  to r i s e .  The max imum inc rease  in the serotonin level  in the 
i s chemic  kidney was obs e rved  a f t e r  60 rain, and in the con t r a l a t e r a l  kidney a f te r  3 h of i schemia .  This  
was evidently due to the l ibera t ion of s erotonin f rom in t r ace l lu l a r  complexes  under  the influence of s t r e s s  
[6]. The g r e a t e r  accumulat ion of se ro tonin  in the i s chemic  kidney a f t e r  30 and 60 rain of  i schemia  was 
poss ib ly  the r e su l t  of reduced  abil i ty of  the p la te le ts  to take up serotonin  under  anaerobic  conditions [14]. 
L a t e r  the serotonin level  in the kidneys fell, more  espec ia l ly  in the i s chemic  kidney. 
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TABLE 1. Serotonin Concentration in Kidney Tissues  (in pg/g) and 
Blood (in ~zg/ml) and 5-Hydroxyindoleacetate Concentration in Urine 
(in pg/ml) of Rabbits (M a m) 

Periods of Serotonin concentration 
ischemia ischemic kidne contralateral kidney 

(in h) control expt. p expt. e 

1/4 
1/2 
3/4 

l 
3 
6 

18 
24 

157,7• 119,9• 
52,6• 95,1• 
61,0~1,3 41,6• 
69,6• 175,8• 

130,0• 121,7• 
152,2• 84,3• 
I68,i• 58,2• 
169,8~3,6 44,8m3,6 

0,002 
0,001 
0,00I 
0,001 
0,001 
0,001 
0,001 
0,001 

95,8m5,2 
80,3~2,9 
71,6~1,1 

I10,8• 
290,5• 
204,2• 
I71,5~4,4 
[42,5~1,4 

0,00l 
0,001 
0,00l 
0,001 
0,001 
0,001 
0,05 
0,00! 

Table  1 (continued) 

Periods of 
ischemia 
(in h) 

I/4 
12 
3:4 

I 
3 
6 
18 
24 

Serotonln concentration 

blood 

control expt, I P 

4,7• 4,6• 
3,1m0,7 2,1m0,6 
3,0• 2,1• 
2,9~0,4 3,3• 
4,1• 3,4• 
4,3m0,6 3,8• 
5.0• 4,6• 
4,7• 4,7• 

0,5 
0,2 
0,02 
0,02 
0,5 
0,5 
0,5 
0,5 

Concentration of 
5-HIA in urine 

control expt. 

6 , 5 m 0 , 7  5,1m0,4 
5,9• 7,9• 
5,9• 9,2~0,6 
5,5• 9,9--0,4 
0,0+0,2 6,3• 

The impor t ance  of se ro ton in  in the development  of adapta t ion  to i s c h e m i a  may be a t t r ibu ted  to its 
ab i l i ty  to a c c e l e r a t e  me tabo l i c  p r o c e s s e s  in vivo [3, 12, 16] and a lso  i ts  ab i l i ty  to p a r t i c i p a t e  in the m e -  
chanism of the p o s t a g g r e s s i v e  l i be ra t ion  of ca techo lamines  f rom the a d r e n a l s  [10, 11]. 

The s m a l l  i n c r e a s e  in the se ro ton in  concent ra t ion  in the blood a f t e r  i s c h e m i a  for  60 rain coincided 
in t ime  with the onset  of the s o - c a l l e d  " c r i t i c a l  pe r i od"  [7] in the i s c h e m i c  kidney,  as a r e su l t  of the de-  
ve lopment  of i r r e v e r s i b l e  changes in the t i s s u e .  L ibe ra t ion  of se ro ton in  in the blood s t r e a m  may also 
take  p lace  f rom o the r  o rgans ,  e s p e c i a l l y  the in tes t ine ,  in r e sponse  to the accumula t ion  of toxic  fac to rs  
in the blood.  The subsequent  fal l  in the blood se ro ton in  l eve l  c o r r e l a t e d  with a d e c r e a s e  in i ts  c oncen t r a -  
t ion in the t i s s u e s  s tudied and could be connected with s t imula t ion  of i ts  me tabo l i sm  in the l i ve r ,  k idneys ,  
and ce r t a i n  o the r  s t r u c t u r e s .  This  is  shown by the i n c r e a s e  in 5-HIA in the ur ine ,  which began a f t e r  3 h 
of i s c h e m i a  and r eached  a maximum a f t e r  18 h. Toward  the end of the expe r imen t  5-HIA leve l  was a l -  
most  back  to the cont ro l  flg'~wes. 

It is  i n t e r e s t i n g  to note that  changes in the se ro ton in  concen t ra t ion  in the i s c h e m i c  and c o n t r a l a t e r a l  
k idneys  were  in the same d i r ec t ion .  This  may  due to changes in the gene ra l  hemodynamics  in the p o s t -  
a g g r e s s i v e  pe r iod ,  when v a s o c o n s t r i c t i o n  develops  [16, 17]. 
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