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The effect  of c~-methyl -p- tyros ine  (50 mg/kg)  was studied on the development  of hemor rhag ic  
e ros ions  in the s tomach wall  and the noradrenal in  content in it during e l ec t r i ca l  s t imulat ion 
of immobi l ized  r a t s .  The Ol-methyl -p- tyros ine  significantly inc reased  the number  of hem-  
or rhag ic  e ros ions  of the s tomach wall  and potentiated the fall in i ts  noradrena l in  level  a r i s -  
ing as  a resu l t  of e l ec t r i ca l  s t imulat ion.  

KEY WORDS: noradrenal in;  neurogenic  degenerat ion of the s tomach.  

The invest igat ions of  Anichkov and c o - w o r k e r s  [1, 2] demons t ra ted  the impor tan t  role  of an excess ive  
d ischarge  and subsequ.ent exhaustion of the r e s e r v e s  of the sympathet ic  med ia to r  noradrena l in  in the devel-  
opment  of neurogenic degenerat ion of the s tomach,  hear t ,  and l iver .  The question a r i s e s  whether  the de-  
gree  of lowering of the noradrena l in  level  significantly influences the depth of development  of the degene r -  
ative les ions and to what extent the dec r ea s e  depends on the ra te  of noradrena l in  resyn thes i s  a f t e r  intensive 
loss  of the med ia to r  through excess ive  s t imulat ion.  

To study this p rob lem the substance a - m e t h y l - p - t y r o s i n e ,  a known inhibitor  of noradrena l in  synthes is ,  
was  used in the invest igat ion descr ibed  below. 

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

Exper iments  were  ca r r i ed  out on 44 male  albino ra t s  weighing 180-220 g. Neurogenic degenerat ion 
of the s tomach was induced by e l ec t r i ca l  s t imulat ion of the immobi l ized  ra t s  for  3 h with square  pulses  (7- 
7.5 V, 50 Hz, 10 msec) .  The animals  were  decapitated immedia te ly  a f t e r  the end of s t imulat ion,  the s t om-  
achs  were  opened along the l e s s e r  curva ture ,  and a f t e r  examinat ion for  the p r e sence  of d e s t r u c t i v e  les ions 
of the mucous  m e m b r a n e ,  they were  i m m e r s e d  in l iqu id  oxygen. The seve r i ty  of the degenera t ive  changes in 
the s tomach  wall  was a s s e s s e d  f rom the number  of hemor rhag ic  e ros ions  p e r  animal  of each group. After  
prec ip i ta t ion  of the pro te ins  of the gas t r i c  t i ssue  homogenate  with 5% TCA, ca techolamines  were  adsorbed 
on alumina.  The ca techolamines  were  than eluted with 0.25 N acet ic  acid.  Noradrena l in  was de termined 
f luoromet r i ca l ly  [3]~ Detai ls  of the method were  descr ibed  p rev ious ly  [7]. The a - m e t h y l - p - t y r o s i n e  (50 
mg/kg)  was injected in t raper i tonea l ly  18 h before  the beginnning of e l ec t r i ca l  s t imulat ion of the ra t .  

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  

Elec t r i ca l  s t imulat ion of the immobi l ized  ra t s  for  3 h led to the development  of hemor rhag ic  e ros ions  
in the gas t r i c  mucous m e m b r a n e  [4, 5]. The mean  number  of les ions  in each r a t  of this group was 4.8. At 
the s ame  t ime,  the no radrena l in  level  in the s tomach wall  of the animal  fell  f r o m  0.23 ~- 0.03/~g/g in the 
control  to 0.08 * 0.04/~g/g (P < 0.002). 

If injected before  e lec t r i ca l  s t imulat ion of the ra t s ,  ~ - m e t h y l - p - t y r o s i n e  apprec iably  inc reased  the 
number  of lesions in the s tomach wall  and the degree  of lowering of the noradrena l in  level  in it. Whereas  
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in the r a t s  subjected to e l ec t r i ca l  s t imulat ion,  the mean  number  of les ions  was 4~ + 0.8; in an imals  r e -  
ceiving inject ions of v~-methy l -p - ty ros ine  before  s t imulat ion it was inc reased  to 10o3 �9 2 (P < 0.02). The 
noradrena l in  concentra t ion in these ra t s  was only 0.04 ~- 0.01 ~g /g .  In ra t s  rece iv ing  ~ - m e t h y l - p - t y r o s i n e  
without subsequent  s t imula t ion  the noradrena l in  level  was c lose  to that in r a t s  rece iv ing  s t imulat ion only 
(9.12 ~: 0.03 #g/g). 

The aggravating action of o~-methyl-p-tyrosine on the development of neurogenic degeneration of the 
�9 stomach and the fall in its noradrenalin level can evidently be explained by the inhibitory action of the com- 
pound'on catecholamine synthesis [16, 19-21]. The stage of conversion of tyrosine into dopa, which is cata- 
lyzed by tyrosine hydroxylase, is knownto limit the rate of the process of synthesis of these amines as a 
whole [14]. 

These results agree with those of investigations in which accelerated catecholamine synthesis [11-13, 
17] was disturbed by administration of tyrosine hydroxylase inhibitors [I0, 13, 15]; which led to a decrease 
in the catecholamine concentration in the animals. 

It is useful to compare these results with those obtained by the use of L-dopa and (~-methyl dopa [6- 
8]~ Dopa prevented the development of neurogenic degeneration of the stomach wall and the fall in the nor- 
adrenalin level in it; s-methyl dopa had no such action, These findings agree with the observations of Puk- 
hova and Matlina [9] that dopa stimulates noradrenalin synthesis and prevents the decrease in its concen- 
tration in the organs of rats during electrical stimulation of the sciatic nerve. 

The inhibitory action of ~-methyl-p-tyrosine on the development of neurogenic degeneration of the 
stomach can be compared with the analogous action of reserpine [6] - a substance that disturbs the synthe- 
sis and retention of noradrenalin in the vesicles of sympathetic terminals [18]. 
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