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Lithium chloride (200 mg/kg,  intraperi toneal ly) ,  t r i iodothyronine (0.1 mg/kg,  by mouth), or 
both prepara t ions  together  were  adminis te red  for  5-7 days to intact and thyroidec tomized  
ra t s .  The effect  of l i thium chloride and t r i iodothyronine on the oxygen consumption and t i s -  
sue r e sp i r a t ion  of the r a t  l iver  was studied in vitro.  The inhibitory action of lithium on the 
gas exchange was shown to be due to i ts d i rec t  effect  on oxidative metabol ism of the cell.  
In exper iments  on rabbi ts  the ora l  adminis t ra t ion of 490 mg/kg  l i thium chloride modified the 
dynamics of 1131 accumulation and its r e l ea se  f rom the thyroid gland. The thyros ta t ic  effect  
of lithium chloride may be the r e su l t  of inhibition of t i ssue r e sp i r a t ion  in the thyroid  cel ls .  

Lithium sal ts  a re  used in the t rea tment  of man ic -depress ive  psychoses  and the prophylaxis  of affec-  
tive disturbances [1, 2, 8]. In r ecen t  yea r s  the development of diffuse nontoxic goiter  [6, 7, 9] and dis- 
turbance of iodine metabol ism [10, 11] have been descr ibed  in patients t r ea ted  with lithium. 

In this investigation the effect  of lithium chloride on thyroid function was studied by est imating the 
changes in oxygen consumption and t issue r e sp i r a t ion  of the r a t  l iver  and also the changes in I i31 metabol ism 
in the thyroid gland of rabbi ts .  

EXPERIMENTAL METHOD 

Exper iments  were  c a r r i e d  out on 139 albino ra t s  of both sexes  weighing 160-210 g and 10 male  rab-  
bits weighing 2-2.3 kg. For  5-7 days intact  and thyro idec tomized  r a t s  r ece ived  lithium chloride (200 
mg/kg  per  animal,  intraper i toneal ly) ,  t r i iodothyronine (0.1 mg/kg  per  animal,  by mouth), or both p r epa ra -  
tions together .  In special  exper iments  intact r a t s  r ece ived  lithium chloride for  6 days and on the f i r s t  day 
of the exper iment  r ece ived  t r i iodothyronine (1 mg/kg),  or  r a t s  were  given t r i iodothyronine for  14 days (0.1 
mg/kg) and li thium chloride (200 mg/kg) f rom the 8th to the 16th days of the exper iment .  The oxygen con- 
sumption of the r a t s  was determined on various days of the exper iment  by means  of a c lo sed -c i r cu i t  ap- 
paratus  [3] 1 h a f te r  adminis t ra t ion of the above prepara t ions .  The rabbi ts  r ece ived  a single dose of l i thium 
chloride (490 mg/kg) by mouth and of I l~l (5 #Ci) intravenously.  Pu l ses  were  counted above the thyroid 
gland by means  of the DSU-60 ins t rument  2, 24, 48, 72, 96, and 120 h af te r  the beginning of the exper iment .  
The t issue r e sp i r a t ion  of the r a t  l iver  in 5% glucose solution (pH 7.4) was studied in a Warburg  apparatus  
[5] in the presence  of lithium chloride (0.05, 0.125, 0.5, and 1M), t r i iodothyronine (4 • 10-~M), or both to- 
gether  (a total of 140 exper iments) .  3 ,3 ,5 -Tr i iodo-L- thyron ine  (Ber l in-Chemie ,  Eas t  Germany) was used 
in the exper iments .  

The numer ica l  r e su l t s  were  subjected to s ta t i s t ica l  analysis  [4]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The oxygen consumption of the intact rats was 3.53 -~ 0.22 ml/min/100 g. Lithium chloride inhibited 
while triiodothyronine stimulated the gas exchange of the rats (Fig. i). The longer the preparations were 
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TABLE 1. Ef fec t  of Lithium Chlo- 
r ide  and Tr i iodothyronine  on T i s sue  
Resp i r a t ion  of Rat  L iver  

Molarcon- [~=  
cenlxation 

~riio- ~ "~ 
ucl ~o~y- ~ 

Iromne z 

0 Xygen consumption (in 
~tlttnin/lOOg wet wt.) 

, 
Itroi . 

Control 25 1,71-----0,0761 100 -- 

4.10 -5 24 1,93-'-0,075 
- -  10 1,83--0,053 

24 1,45-----0,066 
4-10 -5 20 1,79-----0,062 

I l 1,29-----0,179 
4-10 -5  lO 1,61--0,100 

8 0,72-+0,169 
4-10 -5 8 1,12-'-0,152 

113 
107 
85 

105 
75 
94 
42 
65 

0,05 
0,125 
0,125 
0,5 
0,5 
1,0 
1,0 

0,05 
0,2 
0,02 
0,5 
0,05 
0,5 

0,001 
0 ,002 

TABLE 2. Effec t  of Lithium 
Chloride (490 mg/kg)  on Uptake 
and El iminat ion  of 1 lsl by the 
Rabbit  Thyro id  Gland 

, . IConcentra~tion qf I m tneth oid 
. ~  [gland (in~/ootaose inj cr~; 

~ ~1 distilled lithium 
o =[ water chloride 

2 
24 
48 
72 
96 

120 

16,0+--0,9 
14,2~1,0 
11,4-+1,2 
8,2~0,9 
2,8--+0,4 
0,4-----0,1 

7,2"-0,2 [ 0,001 
15,8~1,6 I 0,5 
15,8-----2,7 0,5 
13,2~1,5 0,05 
10,0+0,3 [ 0,001 
7'4---+0'4 I 0,001 
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Fig. 1. Oxygen consumpt ion of r a t s  r e -  
ceiving l i thium chlor ide  and t r i iodo thyro-  
nine: 1) control ;  2) l i thium chloride (200 
m g / k g  daily}; 3) t r i iodothyronine  (0.1 
m g / k g  daily}, 4) t r i iodothyronine  (0.1 m g / k g  
daily} and l i thium chlor ide  (200 mg/kgda i ly} ;  
5} t r i iodothyronine (single dose of 1 mg/kg} 
and li thium chlor ide  for  6 days (200 m g / k g  
daily}. Values of  M �9 m given. Ar row 
m a r k s  beginning of admin is t ra t ion  of l i thium 
chlor ide.  A b s c i s s a ,  days of exper iments ;  
ordinate ,  oxygen consumption (in % of initial  
level .  

admin i s te red ,  the m o r e  m a r k e d  these  effects .  During com-  
bined admin is t ra t ion  of l i thium chloride and t r i iodothyro-  
nine the oxygen consumption of the r a t s  fell  on the f i r s t  
days of the expe r imen t  and then r e tu rned  to i ts  initial  level .  
In the r a t s  r ece iv ing  a single la rge  dose of t r i iodothyronine 
on the f i r s t  day of this expe r imen t s ,  followed by l i thium 
chlor ide  the oxygen consumption fel l  only a f te r  the f i r s t  
inject ion of l i thium, but la te r ,  on the 2nd and 4th days 
of the exper iment ,  it exceeded the control  level .  This  l as t  
effect  is evidently due to the development  of hyper thyro i -  
d ism,  for  on the subsequent  days the inhibi tory effect  of 
lithium was c l ea r ly  defined. 

The abil i ty of t r i iodothyronine to abolish the inhibit- 
o ry  effect  of l i thium on the oxygen consumption was also 
conf i rmed  by another  s e r i e s  of exper iments .  Inject ions of 
l i thium chloride s t a r t ed  af ter  the 8th dose of t r i iodothyro-  
nine (when hyper thyro id i sm was well  marked)  did not p r e -  
vent the inc rease  in gas exchange resu l t ing  f rom continued 
injections of the hormone.  However ,  a f te r  the injections 
of the ho rmones  were  discontinued the oxygen consumption 
in the r a t s  r ece iv ing  l i thium chloride fel l  m o r e  rap id ly  
than in the control  an imals  ( rece iv ing  dist i l led water) ,  and 
the difference a f te r  6 days was 21% (P < 0.005). 

Thyro idec tomy had no significant  effect  on the abil i -  
ty of l i thium to reduce  the oxygen consumption of the r a t s .  

If  l i thium chloride and t r i iodothyronine were  givento the thyro idec tomized  an imals ,  the gas exchange was 
reduced  on the f i r s t  day of the exper iment ,  but a f t e r  the accumula t ion  of the hormone  in the t i s sues  l i thium 
no longer  had any effect .  

The hypothes is  that  l i thium sa l t s  dep re s s  the sec re t ion  of thyroid  hormone  [10] appea r s  im-  
probable ,  for  the dec r ea s e  in the oxygen consumption of the r a t s  began a few minutes  a f t e r  the a d m i n i s t r a -  
t ion of l i thium, before  any substant ia l  deficiency of the hormone  could have a r i s e n  on the t i s sues .  Th is  
hypothes is  is a l so  cont radic ted  by the fact  that  the gas  exchange was reduced  to the same  degree  in the in- 
tac t  and thy ro idec tomized  r a t s  under the influence of l i thium. Li thium and t r i iodothyronine evidently have 
an antagonis t ic  act ion on ene rgy  p r o c e s s e s  in the cell .  Th is  is  conf i rmed  by the r e s u l t s  of expe r imen t s  in 
v i t ro  in which the inhibi tory effect  of l i thium on the r e sp i r a t i on  of the r a t  l iver  t i s sue  was not mani fes ted  
when t r i iodothyronine  was  added to the incubation medium (Table 1). 
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Neither the data in the l i terature nor the resul ts  of the present  experiments (Table 2) to study I lsi 
metabolism in the thyroid gland contradict the hypothesis of the competitive action of lithium and triiodo- 
thyronine on energy processes  in the cell. Lithium, which depresses oxidative processes in the thyroid (as 
also in other tissues), evidently inhibits biochemical reactions concerned in the synthesis and secretion of 
thyroid hormones, and this is manifested as a disturbance of iodine metabolism. 
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