
In conclusion, it must be pointed out that mice tolerated the injections of liposomes prepared from the 
diester analog of lecithin badly. The animalsbecame drowsy, developed hypokinesia, and refused to eat. No 
such phenomena were observed in the case of ordinary egg lecithin. 

It can be concluded from all these facts that, in order to create liposomes capable of circulating for a 
long time in the blood stream, it is necessary to use other lipids, or  approaches based on a different principle, 
on a search for which the authors are currently engaged. 

The writers are  grateful to Corresponding Member of the Academy of Sciences of the USSR. L. D. 
Bergelson for valuable discussions contributing to the organization of this study. 
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EFFECT OF PSYCHOTROPIC DRUGS ON RNA 

IN BRAIN CELL NUCLEI 

R. G. Akhalkatsi and Kh. M. Chkoniya 

SYNTHESIS 

UDC 612.82+ 577.15 

Changes in the distribution of biogenic amines in the brain were produced by intraperitoneal 
injection of psychotropic d r u g s -  reserpine (80 #g/100 g) and cblorpromazine (300 pg/100 g) 
- during chronic experiments on ra ts .  Under these conditions reserpine reduced the endog- 
enous RNA polymerase activity of types I and H of the rat  brain cell nuclei on average by 
61 and 34%, and chlorpromazine did so by 32 and 38% respectively. In a cel l - f ree system 
reserpine and chlorpromazine in concer~rations of 0ol and 1 mM had no effect on the RNA- 
synthesizing activity of isolated rat  brain cell nuclei. It is suggested that the action of psycho- 
tropic drugs on the genetic apparatus may be mediated through either a decrease in cyclic 
AMP production or inhibition of RNA-synthesizing activity. 

KEY WORDS: RNA polymerase; psychotropic drugs; biogenic amines; rat  brain. 

Changes in the distribution of biogenic amines in the brain can be produced by means of psychotropic 
compounds. These chan~es, in turn, are reflected in behavioral actions [4]. 

The object of this investigation was to study the role of the ~enetic apparatus in these phenomena. 

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

Experiments were carr ied out on male albino ra ts  weighing 100-120 g. Psychotropic drugs - reserpine 
in a dose of 80 ~g/100 g and chlorpromazine in a dose of 300/zg/100 g -  were injected intraperitoneally into 
the ra ts  daily for 3 days. Physiological saline was injected into control animals. On the 3rd day, 2 h after 
the injection, the rats  were killed and the cell nuclei isolated from their brain by the method of Chauveau et aL 
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TABLE 1. Effect of Resperine and Chlorpromazine on Endogenous 
RNA-Polymerase Activity of Rat Brain C ell Nuclei 

t-ny uuuttuiJxt, 

drugs 

Reserpine 

Chlorprom azine 

Incorporation of [I~C]UTP'mto acid-insoluble 
material, cPm/1g0 /~g DNA Inhibition, ~ 

control experiment 
RNA [NA poly- RNApoly- RNA poly- 
polymer- nerase type merase merase type ~nerase type 
[ase typeI :I "" type I II 

3132 
3209 
2317 
4021 
1368 
ll41 
1803 

L 

RNA poly- 

23sl 
1162 
8OO 

1358 
648 

1117 
643 

68,7 
44,2 
69,7 
27,7 
53,3 
26,6 
21,7 

5362 
4365 
3576 
4915 
2190 
2893 
2821 

747 
649 
243 
982 
303 
82O 
504 

RNA poly- 
merase type 
II 

41,6 
26,5 
35,3 
18,2 
37,6 
60,6 
36,1 

TABLE 2. Effect  of R e s e r p i n e  and Chlor -  
p r o m a z i n e  on RNA Synthesizing Activi ty 
of I so la ted  Rat  Bra in  Cell Nuclei in a 
Cel l -  F r e e  Sys tem 

Conditions of reaction 

[Incorporation of [14C]UTP 
linto acid-insolnSle 
[material, cpm/40 ~g 
]'DNA: 
|RNA poly- RNA poly~ 
Imerase merase type 
[type I II _ 

Complete system (control) 

Complete _system + reserpine 
(0.I rnM) 

Complete system+ reserpine 
(Imm) 

! 

Complete system (control} 1 
i Complete sysmm + chlorprom-! 

azine (0,1 raM) [ 
Complete system + chlorprom-[ 

azine (1 mM) [ 

617 2094 
626 1793 
634 1509 
647 2647 
562 1902 
781 2370 

380 2334 
352 2278 ~ 
280 2025 
379 2441 
386 2588 
440 2275 

[9]. T h e n u m b e r  of nnclei  was  judged f r o m  the  DNA content .  The  RNA-synthes iz ing  act ivi ty  of  the  nuclei  
(i .e. ,  the  abi l i ty  of  the  i so la ted  nucle i  to syn thes ize  RNA f r o m  added subs t ra tes )  was judged f r o m  the i n c o r p o r a -  
t ion  of [l~C ]nucleoside t r i phospha t e s  into m a t e r i a l  p rec ip i t a t ed  by  cold 5% TCA.  The  incubation mix tu r e  
(0.25 ml) f o r  de te rmina t ion  of  endogenous type  I RNA p o l y m e r a s e  act ivi ty  of  the nuclei  contained the following 
componen t s ,  in m i c r o m o l e s :  T r i s -HC1 (pH 8.3) 25, MgC12 1.5, ATP ,  GTP,  and C T P  -- 0.1 of  each,  [14C ]UTP 
0.017 (0.208/zCi,  f r o m  A m e r s h a m ) ,  and nuclei  in a quantity co r respond ing  to  40/~g DNA. The  incubation 
m i x t u r e  (0.25 ml)  fo r  de te rmina t ion  of  type  H endogenous RNA p o l y m e r a s e  act ivi ty  of  the  nuclei  contained 
the  following components ,  in m i c r o m o l e s :  Tr i s -HC1 (pH 7.5) 25, MnC12 0.825, (NH4hSO 4 62, ATP,  GTP,  and 
C T P  - 0.1 of e a c h -  [14C]UTP 0.017 (0.208/~Ci), and nuclei  in an amount  cor responding  to 40/~g DNA. The 
s a m p l e s  w e r e  incubated f o r  20 min  at  37~C. The  reac t ion  was stopped by the  add i t ionof  cold 5% TCA con-  
tainin~ 20 mM Na pyrophospha te .  The  p r ec ip i t a t e s  we re  t r a n s f e r r e d  t o  Whatman G F / C  glass  f i l t e r s ,  washed 
3 t i m e s  with cold 5% TCA and 96% ethanol, and dr ied;  the  rad ioac t iv i ty  of  the  s a m p l e s  was  de te rmined  in a 
l iquid scint i l la t ion m i x t u r e  on the  SL-30 coun te r  (France) .  

EXPERIMENTAL RESULTS 

The  psychotropio  d rugs  w e r e  injected in a dose  n e c e s s a r y  to c a u s e  a change in the functional s t a te  of  the  
an imal .  Under  t h e s e  expe r imen ta l  condit ions,  both r e s e r p i n e  and c h l o r p r o m a z i n e  had an  inhibitory effect  on 
RNA synthes is :  Act iv i ty  of  RNA p o l y m e r a s e s  of  both type  I and type  I I  was  reduced  (Table 1). Rese rp ine ,  
incidentally,  p roved  to be a s t r onge r  inhibitor,  espec ia l ly  aga ins t  type  I RNA p o l y m e r a s e ,  the act ivi ty  of  which 
was  reduced  under  i t s  influence on a v e r a g e  by 61%, c o m p a r e d  with a mean  d e c r e a s e  in ac t iv i ty  o f  type  II  RNA 
p o l y m e r a s e  of  34%. C h l o r p r o m a z i n e  had a s i m i l a r  inhibi tory effect  on RNA p o l y m e r a s e  ac t iv i ty  of  t ypes  I 
and I I ,  which it  r educed  on a v e r a g e  by 32-38%. 

The  psychotropio  d rugs  ( r e se rp ine  and cb lo rp romaz ine )  r e d u c e  the  content  of  biogenio amines  in the 
b r a i n  in d i f ferent  ways .  The  m e c h a n i s m  of act ion of  r e s e r p i n e ,  however ,  has  been  studied in m o r e  d e t a i l t h a n  
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that of chlorpromazine. Reserpine, by reducing the content of biogenic amines in the brain, leads to their  
increased liberation from the depots. It has been shown to influence processes connected with the uptake of 
biogenic amines. A decrease in the content of biogenic amines is accompanied by a marked decrease in the 
cor~ent of cyclic AMP in all regions of the eat brain [2]. 

The action of chlorpromazine is based on its effect on permeability of cellular and subcellular mem- 
branes [6]. Besides blocking ~-adrenoreceptors,  chlorpromazine reduces the permeability of the cell mem- 
brane and inhibits active uptake of biogenic amines, preventing their  immobilization, and thereby reducing 
their  effect in sympathetic transmission.  

To study the mechanism of action of reserpine and ehlorpromazine on RNA synthesis (whether or not it is 
reduced as a result  of a decrease in the content of biogenic amines), in the next series of experiments the 
effect of these drugs on the RNA-synthesizing activity of isolated ra t  brain cell nuclei in vitro was studied. 
As Table 2 shows, in a cel l-free system reserpine (0.1 raM) and chlorpromazine (1 raM) had no effect on 
RNA- synthesizin~ activity. 

The absence of any direct action of reserpine and chlorpromazine on isolated cell nuclei in in vitro experi- 
ments indicates that their effect must be mediated by a special mechanism connected with the functionir~ of 
the genetic apparatus. The action of this mechanism must be connected With biogenic amines. Baru and 
Kraeva [1] found that subcutaneous injection of reserpine (0.5 #g/kg) into rats  caused a decrease in incorpora- 
tion of 32p (as orthophosphate) into nuclear RNA, whereas it had virtually no effect on cytoplasmic RNA. These 
facts indicate that psych.tropic drugs take part in reactions initiated by cyclic AMP. We know that psycho- 
tropic drugs can act on the genetic apparatus by modifying the distribution of biogenic amines [3]. The biogenic 
amines realize their effects through protein kinase reactions. Protein kinases, in turn, pattie ipate in dere- 
pression of the genome [7, 8]. 

It can thus be concluded that the action of psych, tropic drugs on the genetic system may be mediated 
either through a decrease in cyclic AMP production or inhibition of RNA-synthesizing activity in vivo. 

1Q 
2. 

3o 
4. 
5. 

6. 
7. 
8. 
9. 

L I T E R A T U R E  C I T E D  

A. M. Baru and V. S. Kraeva, Byull. ]~ksp. Biol. Med., No. 9, 36 (1975). 
T. A. Dzhaliashvili, WEffect of psych.pharmacological agents on the regional distribution of cyclic AMP 
in the rat  brain, n Author's Abstract of C andidate's Dissertation, Tbilisi (1975). 
P.  A. Kometiani, in: Advances in Neurochemistry [in Russian], Leningrad (1974), pp. 7-18. 
P.  A. Kometiani, N. G. Aleksidze, and E. E. Klein, Fiziol. Zh. SSSR, No. 1, 10 (1976). 
Z. Dieche, in: The Nucleic Acids, edited by E. Chargaff and J .  N. Davids.n, Vol. 1, New York (1965), 
pp. 285-305. 
S. Gabay, in: Handbook of Neurochemistry, edited by A. Lajtha, Vol. 6, New York (1971), pp. 325-348. 
T. A. Langan, Science, 16.2~ 579 (1968). 
T. A. Langan, Ann. New YorkAcad. Sci., ~ 166 (1971). 
I. S. Chauveau, J.  Mottle, and C. Rouillier, Exp. C ell Res., 11, 317 (1956). 

855 


