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The effect  of  n i t r a z e p a m  given as a single dose  or  by prolonged in t raper i tonea l  injection,  
on sleep cycles  in male  Wis ta r  r a t s  was studied. In a dose  of 1 m g / k g  n i t r azepam had 
no significant effect  on s leep cyc les  whether  given as a single or  by prolonged injection. 
In a dose of 10 mg /kg  a single injection of n i t r azepam reduced the durat ion of pa radox ica l  
sleep and the number  of sleep cyc les  during 5 h of record ing ,  whe reas  prolonged (7-14 days) 
adminis t ra t ion  of the drug led to an inc rease  in these indices .  Withholding the drug a f te r  
its prolonged adminis t ra t ion  was followed by a fu r ther  i n c r e a s e  in the number  of sleep cyc les  
and the dura t ion  of pa radox ica l  s leep .  No cor re la t ion  was found between the hypnotic and 
musc l e - r e l ax i ng  action of n i t r a z e p a m  during i ts  prolonged adminis t ra t ion .  

KEY WCRDS: n i t r azepam;  s leep  cycles ;  musc le  re laxat ion;  withdrawal  syndrome.  

According to some observa t ions  [1, 4, 7, 8, 14, 16] n i t r a z e p a m  substant ia l ly  reduces  the durat ion of 
pa radox ica l  s leep,  whe reas  according  to o the r s  [2, 10, 15, 18], l ike f lun i t r azepam and d iazepam,  it i n c r e a s e s  
i t s  durat ion.  Other worke r s  [5, 6, 9, 12, 13] found no action in genera l  of t r anqu i l i ze r s  of the benzodia-  
zepine s e r i e s  on desynchronized s leep .  

Sleep cycles  we re  invest igated in r a t s  following a single injection and prolonged adminis t ra t ion  of 
d i azepam in different  doses  and the dynamics  of i ts  musc l e - r e l ax ing  effect  a lso  was studied. 

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

Sleep cycles  in male  Wis ta r  r a t s  we re  studied by the methods of B a u e r  and Sur [3] and Kadleeova et 
al .  [11]. Bipo la r  e lec t rodes  were  implanted in the hippocampus and neck musc l e s  under  e ther  anes thes ia .  
Sleep was recorded  be fo re  admin is t ra t ion  of n i t r a z e p a m  (on the 5th day a f t e r  the operat ion)  and on the f i r s t ,  
second, fourth,  seventh,  tenth and 14th days  a f t e r  the beginning of i ts  daily in t raper i tonea l  injection in doses  
of 1 and 10 mg/kg .  The durat ion of record ing  was 5 h. Sleep cycles  we re  a s s e s s e d  f r o m  changes in the 
EEG and EMG, analyzed visual ly  [17] with de te rmina t ion  of the durat ion of pe r iods  of wakefulness ,  the num-  
b e r  of s leep cycles ,  and the two phases  of s leep - s low-wave (synchronized) and paradoxica l  (desynehronized).  
The musc l e - r e l a x i ng  action of n i t r a z e p a m  a f t e r  in t raper i tonea l  injection in a dose  of 10 mg /kg  was a s s e s s e d  
f r o m  the inabili ty of the r a t s  to hold on with the i r  paws to an over turned  network p l a t f o r m  for 30-60 sec .  

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

After  a single and prolonged injection,  n i t r a z e p a m  in a dose of 1 m g / k g  had no apprec iable  effect  on 
the s leep cycles  of the ra t s .  Only a v e r y  sl ight  i n c r e a s e  was observed in the durat ion of s low-wave sleep 
and in the number  of s leep cycles  (Table 1). 

A single injection of n i t r a z e p a m  in a dose of 10 m g / k g  increased  the durat ion of s low-wave s leep by 
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Fig.  1. Dynamics  of m u s c l e - r e l a x i n g  effect  
of n i t r a z e p a m  af ter  prolonged admin is t ra t ion  
(10 m g / k g  in t raper i toneal ly)  to ra t s :  1) 
single injection of n i t r azepam;  2) for  3 days;  
3) fo r  10 days;  4) for  18 days .  Absc i s sa ,  
t ime of r ecord ing  effect;  ordinate ,  p e r c e n -  
tage of an imals  with m u s c l e - r e l a x i n g  mani -  
fes ta t ions .  

21% and shor tened paradox ica l  sleep by 24%; the 
number  of s leep  cyc les  was reduced by one- th i rd .  

During prolonged adminis t ra t ion  of n i t r a z e p a m  
in a dose  of 10 mg /kg  the total  durat ion of sleep and 
the durat ion of i ts  s low-wave stage were  unchanged 
compared  with the effect  of a single injection of the 
drug,  but the durat ion of pa radox ica l  s leep and the 
number  of s leep cycles  inc reased .  On the seventh 
day of adminis t ra t ion  of the drug,  for  ins tance ,  the 
durat ion of paradoxica l  sleep was 2~/0 longer  than 
in the control ,  and on the 14th day it was 73% longer .  
The tota l  number  of s leep cyc les  was inc reased  by 
1.6 t imes  a f te r  adminis t ra t ion  for  14 days .  The  
dynamics  of onset  and rhythm of appearance  of p a r a -  
doxical  s leep  dur ing each hour of record ing  were  
undisturbed.  

Withdrawal of n i t r a z e p a m ,  a f te r  injection for 
12-14 days  (in doses  of 1 o r  10 m g / k g )  was followed 
by a fu r the r  i nc rea se  in the total  number  of s leep 
cycles  and in the durat ion of paradoxica l  s leep c o m -  
pared  with the las t  day of adminis t ra t ion o T h e s e  
indices r emained  at a high level  for 7 or  even 14 
days  a f t e r  withdrawal  of the drug.  

The r e su l t s  suggest  that d i f fe rences  in the 
durat ion of admin is t ra t ion  and in the doses  of  the 
drug could be  among the causes  of  the cont rad ic tory  
e s t ima te s  of the effect  of n i t r a z e p a m  on s leep cyc les  
in man and an imals  [1-15]o 

Pa ra l l e l  with changes in sleep cyc les ,  move-  
ment  coordinat ion and the gait  of all the an imals  
were  d is turbed a f te r  receiving n i t r a z e p a m  in a dose 
of 10 m g / k g  and the r a t s  could no longer  hold on to 
an over turned  ne twork  p l a t fo rm.  Prolonged adminis -  
t ra t ion of n i t r a z e p a m  in the same  dose ted to gradual  
weakening of the m u s c l e - r e l a x i n g  phenomena and to 
a d e c r e a s e  in the i r  durat ion (Fig. 1). These  r e su l t s  
indicate an absence  of co r r e l a t i on  between the 
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hypnotic and musc le- re lax ing  action of nitrazepam, and they thus suggest that the mechanisms of formation 
and manifestat ion of theseeffects  aredifferent~ 
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