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Daring the t reatment  of effective states by lithium salts in conjunction with chlorpromazine, levome- 
promazine, haloperidol, diazepam, and elozapine, an increase in the frequency of appearance of signs of 
lithium poisoning has been observed, together with complications which are not found as a result  of adminis- 
tration of lithium salts in the same doses alone [3-5, 7, 8], possibly on account of the ability of the psycho- 
tropic drugs to modify the pharmacokinetics of Li +. 

The pl:~sent investigation was undertaken for the experimental verification of this hypothesis. 

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 147 noninbred albino mice of both sexes weighing 18-23 g. Once a day 
for  3 days the animals were given an injection of 100 mg /kg  LiC1, either alone or together with chlorpromazine 
(15 mg/kg) ,  trifluoperazine (60 mg/kg),  haloperidol (15 mg/kg) ,  tofranil (50 mg/kg) ,  fluacizine (50 mg/kg) 
or  phenazepam (100 mg/kg) .  LiC1 was injected intraperitoneally, phenazepam was given by gastr ic tube, 
and all the other drugs were injected subcutaneously. The mice were decapitated 1 and 24 h after  a single dose 
o r  24 h after  three doses of the drugs, and the Li+ concentration in blood, cerebra l  cortex, cerebellum, pens, 
medulla, mesencephalon and diencephalon, kidneys, and l iver was determined by flame photometry [1]. 

E X P E R I M E N T A L  R E S U L T S  

The Li + concentration 1 h after a single injection of LiC1 was lower in the various brain structures 
tested, but in the kidneys it was higher than in the blood and, in particular,  in the l iver  (Table 1), in agree-  
ment with data in the l i tera ture  [2, 6]. After 24 h the Li + concentration was reduced in the kidneys, showed 
little change in the l iver  and blood, and was increased in the brain t issues (Table 2). These changes were 
evidently due to excretion of Li + and its redistribution in the body of the mice.  

In mice killed 1 h after  a single dose of LiC1 and chlorpromazine the Li + concentration in the cerebellum, 
kidneys, and l iver  was higher than in the same organs of control animals receiving only LiC1 (Table 1). T r t -  
fluoperazine increased the Li + concentration in the cerebral  cortex, cerebellum, kidneys, and liver; haloperidol 
had the same effect in the kidneys and liver,  tofranil in the kidneys, fluacizine in the cerebral  cortex, medulla, 
and kidneys, and phenazepam in the cerebral  cortex, medulla, mesencephalon, and l iver.  The Li + concentra- 
tion 24 h after a single dose of LiC1 and trifluoperazine was higher in all parts of the brain studied and in the 
kidneys and l iver  than in animals of the control group. The remaining psychotropic drugs studied had a less 
marked effect on the Li + concentration in the mice, and they can be arranged in the following order  of diminu- 
tion of this effect: tofranil, haloperidol, fluacizine, chlorpromazine, and phenazepam {Table 2). At both 
periods of the investigation the psychotropic drugs did not change the blood Li + concentration (Tables 1 and 2). 

During a course of injections of LiC1 into mice accumulation of Li+ took place in the organs and blood, 
but this process differed in its intensity. For  instance, in mice killed 24 h after  a 3-day course of injections, 
each of 100 mg/kg  LiC1, the Li + concentration was higher in the diencephalon (2.42 • 0.04 meq/kg),  cerebral  
cor tex (2.36 • 0.07 meq/kg),  mesencephalon (2.32 • 0.05 meq/kg) ,  cerebellum (2.31 • 0.04 meq/kg),  and pens 
(~.22 • 0.05 meq/kg)  than in the medulla, l iver,  kidneys and, in particular,  in the blood (1.84 • 0.06; 1.80 • 0.03; 
1.80 m 0.05~ and 1.01 �9 0.04 m e q / k g ,  respectively). 
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TABLE 1. Li  + C o n c e n t r a t i o n  (in m e q / k g )  in  T i s s u e s  of M i c e  1 h a f t e r  a S ing le  I n j e c t i o n  of  

100 m g / k g  LiC1 A l o n e  (cont ro l )  and  T o g e t h e r  wi th  P s y c h o t r o p i c  D r u g s  (M �9 m) 

Tissue tested Control Chlorprom- Trifluoper- Ha!operi- pare azine azine dol Tofranil Fluacizine Phenaze- 

r 
Cerebral cortex 0,43• 0,59-+0,07 0,632-0,03* 0,47-+0,06 0,47-+0,06 0,60-+0,0B* 
Cerebellum 0,52• 0,67-+t=0,05" 0,67-4-0,05* 0,56-+0,08 0,57-+0,08 0,58+_0,07 
Medulla 0,44-+0,07 0,60-+0,05 0,61_+0,06 0,4B• 0,53-+0,06 0,63-+0,06* 
Pons 0,532-+.0,07 0,58-+0,06 0,63• 0,52_+0,06 0,57-+0,07 0,61-+0,05 
Mesencephalon 0,44-+0,05 0,52-+0,05 0,48-+0,07 (I,47-+0,07 0,54-+0,06 0,44~+0,07 
Diencephalon 0,57• 0,68+0,06 0,544-0,08 0,58-+0,08 0,62::t:0,08 0,62-+0,08 
Kidneys 2,192_0,12 3,59~-0,10" 3,22~0,08" 2,95-+0,11" 2,94-+0,11" 3,13-+0,07" 
Liver 0,6l• 1,35-+0,05" 1,19-+0,07" I 1,12-+0,06" 0,7l-+0,08 0,88-+0,08 
Blood 0.971-0,06 1,12-+0,09 1,06~0,07 11,09• 1,014-0,07 1,06-+0,07 0,94• 

Legend ,  H e r e  and  in T a b l e  2, a s t e r i s k  i n d i c a t e s  t ha t  d i f f e r e n c e s  c o m p a r e d  with  c o n t r o l  v a l -  
u e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  P ~ 0.05 l e v e l .  

0,68_+0,t0" 
0,6I_+_0,08" 
0,72-+0,08 
0,62-+0,07 
0,68-+ 0,08* 
0,61-+0,08 
2,33+-0,13 
0,97-+0,08* 

TABLE 2. L i  + C o n c e n t r a t i o n  ( m e q / k g )  in T i s s u e s  o f  M i c e  24 h a f t e r  a S ing le  In j ec t ion  of  
100 m g / k g  LiC1 A l o n e  (cont ro l )  and  T o g e t h e r  wi th  P s y c h o t r o p i c  D r u g s  (M + m) 

, Phenaze- Tissue tested Control ChlorprOm-azlne [Trifluoper-azine Haloperi-dol Tofranil Fluacizine pare 

Cerebral cortex 
Cerebellum 
Medulla 
Ports 
Meseneephalon 
Diencephalon 
Kidneys 
Liver 
Blood 

0,962-0,04 
0,984-0,04 
0,72-+0,06 
0,912-0,09 
0,82-+0,07 
0,98-+0,05 
0,91-+0,10 
0,522-0,08 
0,81-+0,05 

1,17-+0,05 
1,07-+0,06 
0,90-+0,07 
0,98-+0,07 
1,11-+0,04" 
1,16-+0,04" 
0,99-+0,08 
0,63-+0,03 
0,744-0,O3 

1,32-+-0,08" 
1,43_+0,09' 
0,95-+0,06" 
1,24-+0,09" 
1,34-+0,07" 
1,58-+0,04" 
1,57-+0,11" 
0,76-+0,07" 
0,94-+0,13 

1,24-+0,05* 
1,32-+ 0,04" 
0,89-+0,07 
1,00+_0,06 
1,16_4:0,05' 
1,27+_0,0,I* 
1,11-++_0,09 
0,67-+ 0,08 
0,87___0,06 

1,324- 0,04* 
1,254-0,07" 
0,92-+0,08 
1,04-+ 0,08 
1,15-+0,07" 
1,29-+0,05" 
1,17-+0,07" 
0,65-+0,06 
0,86+__0,06 

1,16-+0,07 
1,17-+0,07 
0,85-+ O, 11 
1,05-+0,07 
1,00• 
1,23-+0,11" 
1,35_+0,06" 
0,76-+0,06" 
0,76-+0,07 

1,02-+0,07 
1,16--+0,07 
0,82-+0,i0 
0,97-+ 0,08 
1,14--+-_0,06" 
1,09-+0,07 
1,08-+0,1 l 
0,74• 
0,79=h0,05 

Repeated combined administration of IACI and psychotropic drugs to mice had effects which differed 

in degree of Li + accumulation, depending on the type of tissue and the preparation. This effect was more 
marked in the case of haloperidol than of trifluoroperazine and, in particular, cblorpromazine and phenazepam. 
For instance, in mice killed 24 h after three injections of LiCI and haloperidol, theLi + concentration in the 
cerebellum (2.52 m 0.07 meq/kg), pens (2.47 �9 0.I0 meq/kg), mesencephalon (2.64 ~= 0.05 meq/kg), diencephalon 
(2.74 * 0.04 meq/kg), kidneys (2.13 • 0.ii meq/kg), and blood (1.15 �9 0.05 meq/liter) was significantly higher 
than in animals receiving LiCI only. Trifluoperazine increased Li + accumulation in the cerebellum, meseceph- 
alon, and blood (to 2.72 • 0.04, 2.55 • 0.07, and 1.17• 0.03 meq/kg, respectively), cblorpromazine increased it 
in the medulla (2.07 • 0.09 meq/kg), and phenazepam in the kidneys (2.01 �9 0.07 meq/kg). Under the same 
experimental condltions,tofranil and fluacizine caused no change in Li + accumulation in the blood and organs 
of  the m i c e .  

P s y c h o t r o p i c  d r u g s  ( to f ran i l ,  f l u a c i z i n e )  thus  l e a d  to the  m o r e  r a p i d  a c h i e v e m e n t  o f  the  m a x i m a l  L i  + 
c o n c e n t r a t i o n  in the  t i s s u e s  (but no t  t he  blood)  of  m i c e  in the  c a s e  o f  t h e i r  c o m b i n e d  a d m i n i s t r a t i o n  wi th  LiC1. 
H a l o p e r i d o l  and,  to a l e s s e r  d e g r e e ,  t r i f l u o p e r a z i n e ,  c h l o r p r o m a z i n e ,  and  p h e n a z e p a m ,  p r o m o t e  a c c u m u l a t i o n  
o f  L i  + in c e r t a i n  o r g a n s  above  the  l e v e l  which  can  be a c h i e v e d  by  a d m i n i s t r a t i o n  o f  l i t h i m n  c h l o r i d e  a lone .  
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* A s  in R u s s i a n  o r i g i n a l -  C o n s u l t a n t s  B u r e a u .  
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