EFFECT OF LITHIUM ON THE CATECHOLAMINE
CONCENTRATION IN THE RABBIT AND RAT BRAIN
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A single injection (200 mg/kg, intraperitoneally) or a course of injections (100 mg/kg sub-
cutaneously, daily for 10 days) of lithjum chioride given to rats had no significant effect on
the content of catecholamines and dihydroxyphenylalanine in the brain stem 1 and 4 h after
the injections. In experiments on rabbits the compound (100 mg/kg, intravenously) in-
creased the noradrenalin concentration in the thalamus, hypothalamus, reticular formation,
and caudate nucleus. An increase in the dopamine content in the caudate nucleus was ac-
companied by a simultaneous decrease in its concentration in the thalamus, hypothalamus,
reticular formation, amygdala, and hippocampus,

KEY WORDS: lithium chloride; catecholamines; brain.

With the obtaining of evidence of a possible role of central monoamines in the mechanism of the
psychotropic action of lithium [4, 9-12, 14-16] and its uneven distribution in the various parts of the brain
{6, 7] it was decided to study the effect of lithium chloride on the catecholamine and dihydroxyphenylalanine
(DOPA) in the brain structures of rats and rabbits.

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 100 mg/kg daily for 10 days; rabbits received a single injection
of 100 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 1. Effect of Lithium Chloride on Catecholamine and DOPA
Content (in pg/g) in Brain Stem of Rats (M = m)

T
Dose of compound |, Hme ‘a frer ‘ ~ .. | Nor~ .

injection of { Adrenalin . Dopamine DOPA

(mg/kg) adrenalin

compound,h
Control (n = 22) — 0,050,002 | 0,63+-0,023 | 6,40%=0,171 { 0,054-0.003
200 {n = 14) i 0,04+g,004 0,63—{;0,034 5,94-+0,244 | 0,06--0,005
P 0, 0,1 0,4
200 (n = 10) 4 0,050,006 | 0,59--0,054 | 6,20--0,238 | 0,05--0,006
P . 1 0,4 05 1
Control (n = 20) — 0,060,003 | 0,600,025 | 6,390,184 | 0,054-0,002
100 (n = 18) (daily 12 0,0520,002 | 0,560,015 | 6,26=0,180 | 0,0420,02

for 10 d

ot 2ys) 03 0,2 0,6 0,2

Note. Number of experiments shown in parentheses,
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Weighed samples of the various part of the brain
{200-600 mg) were quickly frozen, Catecholamines and
DOPA were determined by a spectrofluorometric method
[5]. The brain structures studied are shown in Tables
1 and 2,

EXPERIMENTAL RESULTS AND
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£ o o- fz"* ?é_m éﬁw% %wg_m of injections to rats, did not significantly change the
< sl - A5 ds AsHSA™HSHs catecholamine and DOPA content in the brain stem
% a S 3 32223 (Table 1),
3 3 'é_ § % § § % % Different results were obtained in the experiments
E g b g g 42* ; g -lgj on rabbits (Table 2). Injection of lithium chloride into the
o S & 883 3 o animals was accompanied by an increase in the noradren-
A A 8 2833=%¢% alin concentration in most of the brain structures investi-
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® 8 oW v v < e where a marked increase in the noradrenalin concentra-
=] . Y g 8 2 3% tion was observed 1 and 4 h after injection of the com-
.-‘83 2 = ‘jE ';2 :gﬁjgzgj}w pound. The effect was rather less marked in the hypo-
2 g %e 5° Soemenen thalamus, reticular formation, and caudate nucleus. No
§ Q e ——— significant change occurred in the noradrenalin level in
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o 2 2 8 28 8 g 2 ] Lithium chloride causes a redistribution of dopamine
i z T = z 23289 2 in the rabbit brain. The dopamine concentration was re-
&b | s 3 28823 ;é; duced by 16-28% in the thalamus, hypothalamus, reticular
g § ;C;[ _3;,' ; -:5;' ;E,»' ;’ ;' H formation, and amygdala, whereas in the caudate nucleus
= _ : = : z = : i 2‘ the level of this amine rose sharply (by 75% after 1 h and
;’ - 5 8 835588 - by 50% after 4 h)., In an additional series of experiments
% - o éf‘ g‘;lggc‘gago‘ § in which 300 mg/ kg lithium chloride was injected intra-

“ '% S & 3o s o % venously into rabbits, the same pattern was observed:
O A g gN 85888 2 the dopamine concentration irT the caudate nucleus was in-
g a g = i,'; 35 E—Z’[-?E—E— é Zr}e:aizd;ogtfi 1and 117 relative to the control after 1 and
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7‘3 G =| 2 8 8888% g The caudate nucleus is known to participate in the
o fg IR EEEEE 5 mechanism of broad inhibitory control over motor be-
8 © s % S 32322 b havioral responses in higher animals and man. Consider-
& 8 & able importance is attached to it in the development of
kl g 5 :a:' § . 2 manic-depressive psychoses [3]. It is also known that a
o~ B ] f §, E s x § basic mediator role in the nigro-striatal pathways is
M 0 E 4 =% - £ Z. played by dopamine [1, 2], which inhibits the activity of
) .g 5, § £ 2589 s g most neurons of the corpus striatum. It is through dop-
S EH| & 2 ofalafof B S, 2 amine that the nigro-striatal system exerts restraining

control over the work of the neostriatum. If has been
claimed that endogenous depression in man may be the
result of blockade of dopamine receptors or exhaustion of
dopamine in the presynaptic endings of the nigro-striatal
pathways,
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On the basis of these concepts, dopamine can be considered to play a part in the mechanism of the

antidepressive properties of lithium, By increasing the dopamine concentration in neurons of the caudate
nucleus, lithium in a depressive state abolishes the excessive inhibitory effect of this amine on other
cerebral structures and, in particular, on the cortex,

No correlation has been found between the effect of lithium chloride on the catecholamine content

and the accumulation of lithium in these same parts of the rabbit brain described previously [6, 7].
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