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A single injection (200 m g / k g ,  intraperitoneally) or a course  of injections (100 m g / k g  sub- 
cutaneously,  daily for 10 days) of lithium chloride given to ra ts  had no significant effect  on 
the content of catecholamines  and dihydroxyphenylalanine in the brain s tem 1 and 4 h after  
the inject ions.  In exper iments  on rabbits  the compound (100 m g / k g ,  intravenously) in-  
c r ea sed  the noradrenal in  concentrat ion in the thalamus,  hypothalamus,  re t icu la r  formation,  
and caudate nucleus.  An increase  in the dopamine content in the caudate nucleus was ac-  
companied by a simultaneous decrease  in its concentrat ion in the thalamus,  hypothalamus, 
re t i cu la r  formation,  amygdala,  and hippocampus.  
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With the obtaining of evidence of a possible role of cent ra l  monoamines in the mechanism of the 
psychotropic  action of lithium [4, 9-12, 14-16] and its uneven distribution in the various par ts  of the brain 
[6, 7] it was decided to study the effect  of lithium chloride on the catecholamine and dihydroxyphenylalanine 
(DOPA) in the bra in  s t ruc tu res  of ra ts  and rabbi ts .  

EXPERIMENTAL METHOD 

Experiments were carried out on 84 male rats weighing 160-240 g and on 44 rabbits of both sexes 
weighing 2-2.5 kg. The rats received lithium chloride by single intraperitoneal injection of 200 mg/kg or 
by a course of subcutaneous injections of I00 mg/kg daily for i0 days; rabbits received a single injection 
of I00 mg/kg of a 10% solution of lithium chloride into the marginal vein of the ear. The animals were 
decapitated 1 and 4 h after injection of the preparation. The control animals received the corresponding 
volume of physiological saline. 

TABLE I. Effect of Lithium Chloride on Catecholamine and DOPA 
Content (in ~g/g) in Brain Stem of Rats (M • m) 

D o s e  of compound 
(mg/kg) 

Control (n = 22) 
200 (n = 14) 
P 
200 (n = I0) 
P 
Control (n -- 20) 
I00 (n = 18) (daily 

for 10 days) 
P 

Note. 

Time after 
injection of 
compound,h 

1 

4 

12 

Adrenalin 

0,05+0,002 
0,04+0,004 

0,3 
o 25+0,006 

i 
0,06+0,003 
0,05+--0,002 

0,3 

N o r  - 

adrenalin 

0,63+0,023 
0,63+0,034 

1 
0,59+0,054 

0,4 
0,60+0,025 
0,56~0,0 i5 

0,2 

Dopamine 

6,40• 
5,94+0,244 

0,1 
6,20+0,238 

0,5 
6,39+0,I84 
6,26+0,180 

0,6 

Number of experiments  shown in parentheses .  

DOPA 

0,05+0 003 
0,06+0,005 

0,4 
0,05+0,006 

1 
0.05+0,002 
0,04:~0,02 

0.2 
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Weighed samples  of the var ious  pa r t  of the bra in  
{200-600 mg) were  quickly f rozen.  Catecholamines  and 
DOPA were  de te rmined  by  a spec t ro f luo romet r i c  method 
[5]. The b ra in  s t r u c t u r e s  studied are  shown in Tables  
1 a n d 2 .  

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  

In ag reemen t  with data in the l i t e ra tu re  [4, 8-10] 
l i thium chloride,  given by a single injection o r  a course  
of injections to ra t s ,  did not s ignif icant ly change the 
ca techolamine and DOPA content in the bra in  s t em 
(Table 1). 

Different  r e su l t s  were  obtained in the expe r imen t s  
on rabbi t s  (Table 2). Injection of l i thium chloride into the 
animals  was accompanied by an inc rease  in the n o r a d r e n -  
alin concentrat ion in m o s t  of the bra in  s t r u c t u r e s  inves t i -  
gated.  The c l e a r e s t  changes were  found in the thalamus,  
where  a marked  inc rease  in the noradrenal in  concen t ra -  
tion was obse rved  1 and 4 h a f te r  injection of the c o m -  
pound. The e f f e c t w a s  r a t h e r  less  marked  in the hypo-  
thalamus,  r e t i cu l a r  format ion,  and caudate nucleus.  No 
significant  change occu r r ed  in the noradrenal in  level  in 
the h ippocampus ,  amygdala ,  and cor tex .  

The inc rease  in the noradrenal in  concentra t ion d i s -  
covered  in cer ta in  s t r u c t u r e s  of the rabb i t  bra in ,  f rom 
the standpoint of the ca techolamine hypothesis  of the 
pathogenesis  of affective d i s o r d e r s ,  could point to the 
par t ic ipat ion  of this amine in the m e c h a n i s m  of the ant i -  
depress ive  action of l i thium sa l t s .  

Lithium chloride causes  a redfs t r ibut ion of dopamine 
in the rabbi t  b ra in .  The dopamine concentra t ion was r e -  
duced by 16-28qc in the thalamus,  hypothalamus,  r e t i cu l a r  
format ion,  and amygdala ,  whereas  in the eaudate nucleus 
the level  of this amine ro se  sha rp ly  (by 75% af te r  I h and 
by 50% af ter  4 h). In an additional s e r i e s  of expe r imen t s  
in which 300 m g / k g  li thium chloride was injected in t r a -  
venously  into rabbi t s ,  the same pa t te rn  was observed:  
the dopamine concentra t ion in the caudate nucleus was in- 
c r e a s e d  by 94 and 117~c re la t ive  to the contro l  a f te r  I and 
4 h r e spec t ive ly .  

The caudate  nucleus is known to par t ic ipa te  in the 
mechan i sm of b road  inhibi tory control  over  moto r  b e -  
haviora l  r e sponses  in higher  animals  and man .  Cons ider -  
able importance  is at tached to it in the development  of 
m a n i c - d e p r e s s i v e  psychoses  [3]. I t  is also known that  a 
bas ic  med ia to r  role  in the n i g r o - s t r i a t a l  pathways is 
p layed by dopamine [1, 2], which inhibits the act ivi ty  of 
mos t  neurons of the corpus  s t r i a tum.  It is through dop- 
amine that  the n i g r o - s t r i a t a l  s y s t e m  exe r t s  r e s t r a in ing  
control  ove r  the work  of the neos t r i a tum.  I t  has been 
c la imed  that  endogenous depress ion  in man may  be the 
r e s u l t  of blockade of dopamine r e c e p t o r s  or  exhaust ion of 
dopamine in the p resynapt ic  endings of the n i g r o - s t r i a t a l  
pathways.  



On the basis of these concepts,  dopamine can be cons idered  to play a pa r t  in the mechanism of the 
ant idepress ive  p roper t i e s  of l i thium. By increas ing the dopamine concentrat ion in neurons of the caudate 
nucleus,  lithium in a depress ive  state abolishes the excess ive  inhibitory effect  of this amine on other 
c e r e b r a l  s t ruc tu res  and, in par t icu la r ,  on the cor tex .  

No cor re la t ion  has been found between the effect  of lithium chloride on the catecholamine content 
and the accumulation of lithium in these same par ts  of the rabbi t  brain descr ibed  previously  [6, 7]. 
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