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Elucidation of the mechanisms of neurogenic lesions of the internal organs and the development of ways 
of their pharmacological correction are of the greatest importance for progress in problems in general pathology 
and biochemical pharmacology. It has been shown that an important role in the pathogenesis of these lesions 
belongs to the sympathetic nervous system and noradrenalin [i, 3] and that lithium salts- chloride andhydroxy- 

butyrate - inhibit enhanced sympathetic activity [4, 5] and abolish the toxic effects of adrenalin [4, ii]. 

It was accordingly decided to study the effects of lithium chloride and lithium hydroxybutyrate on neuro- 

genic lesions of the stomach and heart arising under conditions of acute stress. 

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

Experiments  were car r ied  out on noninbred male albino rats  weighing 180-220 g. Neurogenic lesions of 
the stomach and heart  were induced by combined immobilization for  3 h and e lect r ical  stimulation of the hungry 
animals.  Stimulation was applied through needle e lect rodes  implanted beneath the skin of the forel imbs,  as 
square pulses of direct  current  (50 Hz, 7.5 V, pulse duration 10 msec).  

Lithium salts  were injected intraperi toneally in doses of 50 mg/kg  (chloride) and 90 mg/kg (hydroxy- 
butyrate).  The prepara t ions  were given prophylact ical ly 30 min before the beginning of stimulation, and the ra -  
peutically twice a day for  3 days (the f i rs t  injection was given immediately after  stimulation). In each se r i e s  
of experiments  (15 rats) intact animals served as the control.  At the end of the experiment all animals were 
decapitated. The stomach was removed,  opened along the g rea te r  curvature,  washed out with cold physiological 
saline and, af ter  quick visual inspection, was immersed  in liquid oxygen. To est imate the sever i ty  of damage 
to the gas t r i c  mucosa,  the mean number of t i ssue  defects per animal was counted in each group. The heart  was 
removed,  washed in cold physiological saline, and immersed  in liquid oxygen. 

Changes in the level of creatine phosphate, a h igh-energy compound [16], were studied as an early sign of 
t i ssue  changes in s t ress  injuries of t i ssues .  

TABLE I. Effect of Lithium Chloride on Creatine Phosphate Concentration (umoles/g) in Tissues 
of StomachWall and Myocardium of Rats during Electrical Stimulation for 3 h and Immobilization 
(M• n=15) 

Experimental conditions 

Control 

Electrical stimulation and immobilization 
Electrical stimulation and immobilization, 

lithium chloride 
Lithium chloride 

Stomach 

prophylactic 

0,52• 

0,16• 

0,34• 
O,52+0,06 

therapeutic 

0,47• 

0,24• 

0,40~=0,05 
0,42• 

Myocardium 

prophylactic l therapeutic 

1,60• I 1,60==0,15 

1,00-0, I3 

1,10-4-0,11 
1,15• 

i,OC~O, lO 

I,,OOzO, 12 
].I0_0,11 
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Fig .  1. P r o p h y l a c t i c  (A) and t he r apeu t i c  (B) effect  of LiC1 
on u l c e r a t i o n s  of g a s t r i c  m u c o s a  caused  in ra t s  by e l e c -  
t r i c a l  s t imula t ion  fo r  3 h and immobi l i za t ion .  Absc}ssa ,  
du ra t ion  of ac t ion (in h); o rd ina te ,  n u m b e r  of r eg ions  of 
de s t ruc t i on  of m uc osa .  1) con t ro l  (intact ra t s ) ,  2) e l e c -  
t r i c a l  s t imula t ion  and immobi l i za t ion ,  3) e l ec t r i c a l  s t i m u -  
la t ion  and i m m o b i l i z a t i o n +  LiC1, 4) LiCI.  

T A B L E  2. Ef fec t  of L i th ium Hydroxybu ty r a t e  on Concen t ra t ion  of Crea t i ne  Phospha te  
(umoles /g )  in T i s s u e s  of S tomach  Wall  and M y o c a r d i u m  of Rats  dur ing E l e c t r i c a l S t i m u l a t i o n  
fo r  3 h and I m m o b i l i z a t i o n  (M �9 m; n =  15) 

Control 

Experimental conditions 

Electrical stimulation and immobilization 
Electrical stimulation and immobilization, 

lithium hydroxybutyrate 
Lithium hy~lroxybutyrat e 

Stomach 
p~ophylactic 

0,63-+0,03 

0,25-+0,04 

0,57-+0,05 
0,52_+0,05 

therapeutic 

0,59-+0,02 

0,27-+0,02 

0,524-0,t2 
0,46-+__0,05 

prophylactic 

1,13• 

0,44+__0,05 

0,84-+0,10 
0,79+__0,08 

Myocardium 
therapeutic 

0,96%0,08 

0,24-+0,08 

0,75-+0,08 
0,92-+__0,06 

EXPERIMENTAL RESULTS 

The results show that lithium chloride had a marked prophylactic action and prevented ulceration of the 

gastric mueosa due to stress (Fig. IA). Its therapeutic effect was equally marked (Fig. IB). A definite pro- 
phylactic and therapeutic effect of lithium chloride also was observed in a study of the creatine phosphate con- 
tent in tissues of the stomach wall (Table i). Lithium hydroxybutyrate had a similar, but more marked pro- 
phylactic and therapeutic action as reflected in the creatine phosphate level in tissues of the stomach and myo- 

cardium (Table 2). 

Certain conclusions can be drawn from the results of these investigations. The fact that both lithium salts 
gave similar therapeutic and prophylactic effects against neurogenic lesions of the gastric mucosa and myo- 
cardium due to acute stress indicates a role of Li + ions in these effects. The ability of Li + to inhibit enhanced 
sympathetic activity, mentioned above, and to weaken the action of cateeholamines [4, 5, ii] is connected with 
its many-sided action on the catecholaminergic system: It reduces cateeholamine release [14, 25], increases 
their uptake [15, 22], activates monoamine oxidase, stimulates intraneuronal catecholamine metabolism 
[24], inhibits adenylate cyelase activity [15, 23], reduces the catecholamine concentration in the brain [17] 
and the sensitivity of catecholaminergie receptors [18, 20, 26], and it increases the GABA concentration in the 

brain [19]. 

Everything stated above confirms the conclusion that neurogenic lesions of tissues under conditions of 
acute stress are associated with involvement of the sympathetic (cateeholaminergic) systems in the process. 
The results are in agreement with those obtained by many workers who have shown that the adrenergic system 

participates in the mechanism of stress injuries to tissues. 

Lithium hydroxybutyrate has a stronger normalizing action than lithium chloride. This fact is in agree- 
ment with the results of investigations [2, 4, 5, ii, 12] into the effect of lithium chloride and lithium hydroxy- 
butyrate on the disturbed cardiac rhythm, and also on other pathological processes [8, i0]. Sodium hydroxy- 
b u t y r a t e  can p reven t  s t r e s s  i n ju r i e s  to  the  m y o e a r d i u m  and s t omach  [6] and d i s t u r b a n c e s  of m y o c a r d i a l  e n e r g y  
m e t a b o l i s m  [7]. 
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It is in teres t ing that  under no rm a l  conditions Li + can i tself  lower the c rea t ine  phosphate level  in t i s su e s  
(Table 2). Meanwhile, under  conditions of neurogenic s t r e s s  les ions  of the t i s sues ,  Li + i n c r e a s e s  the reduced 
concentrat ion of this  h igh-energy  compound. Lithium thus p o s s e s s e s  to some extent the p r o p e r t i e s  of a no r -  
ma l i z e r  of t i s sue  p r o c e s s e s .  This  action of l i thium is exhibited at the m e m b r a n e  level  in the f o r m  of its in- 
fluence on the excited neuronal  m e m b r a n e ,  by inhibiting Ca ++ inflow [22]. 

The hydroxybutyra te  anion, with its antihypoxic and t rophic  action, potent ia tes  the normal i z ing  effects  of 
Li +, and for  that r e a s on  l i thium hydroxybutyra te  acqui res  even more  marked  and unique nootropic  p rope r t i e s .  
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