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Abstract  Different  venlafaxine  doses  ( l ,  5, and 
10 mg/kg)  and saline solut ion were admin i s te red  to ten 
male Wis ta r  rats (La t in-Square  design) .  C o m p a r e d  wi th  
saline, ven la fax ine  p roduced  a dose- re la ted  supress ion  o f  
REM s leep  and an increase  in wake  t ime while  s low 
wave s leep was reduced.  This  effect  is s imi la r  to the one  
that has been  repor ted  with some t r icycl ic  an t idepres -  
sants. 

K e y  w o r d s  Venlafaxine  �9 R E M  sleep �9 Ant idepressan t s  

Introduction 

Venlafaxine  is a s t ructural ly  novel  pheny le thy lamine  an- 
t idepressant .  This  drug inhibi ts  the reuptake of  serotonin ,  
norepinephr ine ,  and to a lesser  extent, dopamine  (Mend-  
lewicz 1995). In  animal  models ,  it does not s igni f icant ly  
inhibi t  muscar in ic ,  h is taminic ,  or adrenergic  receptors  
and does  not inhibi t  m o n o a m i n e  oxidase  (Danjou and 
Hacket t  1995). Trycyc l ic  ant idepressants  (TAD) l ike imi-  
p ramine  or c lomip ramine  produce  s ignif icant  suppres-  
sions o f  rap id  eye movemen t  (REM) sleep (Vogel et al. 
1990; Buysee  et al. 1995). Because  R E M  sleep mecha-  
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n isms are related to ace ty lchol ine  (Gi l l in  et al. 1993), the 
an t ichol inerg ic  effects of  some o f  the TAD may  contr ib-  
ute to the suppress ion of  R E M  sleep.  

The  goal  o f  the present  s tudy was to de te rmine  the ef- 
fect  o f  venlafax ine  on s leep in the rat with one s ingle  ad-  
minis t ra t ion  o f  three different  doses  o f  this drug.  

Materials and methods 

Ten male Wistar rats (200-300 g) were prepared for standard 
sleep-wake recordings, under deep pentobarbital anesthesia. EEG 
electrodes were implanted bilaterally over the frontal, parietal and 
occipital cortex. Electromyogram electrodes were threaded 
through the nucal muscles. One week after the surgery, the ani- 
mals were assigned randomly (Latin-Square design) to the follow- 
ing manipulations: saline and venlafaxine 1, 5 or 10 mg (PO). At 
least 72 h was allowed between each test. Animals received the 
drug at 1000 hours and were then studied polysomnographically 
for 4 h. Animals were habituated to the recording environment for 
2 days before the baseline recordings. Sleep recordings were 
scored blindly to the order of the drug administration. A one-way 
analysis of variance and Student t-test for repeated measures (with 
Bonferroni's correction) were performed as a post-hoc test. 

Results 

Table  1 shows the s leep archi tecture .  Wake  t ime was 
enhanced  and slow wave s leep  ( S W S )  was r educed  at the 
h ighes t  venlafaxine  dose ( F  = 6.9, df = 3,36, P<0.002,  

Table 1 Sleep architecture in 
rats with venlafaxine 

Wake 
Student's "t" test for repeated (rain) 
measures (* P< 0.01) SWS 
Each situation was compared (min) 
with saline REMS 
Data are means ___SD each (min) 
group with ten animals REMS lat 
REMS avrg = REM sleep epi- (rain) 
sodes average REMS tYeq. 
REM freq. = number of REM REMS avrg 
sleep episodes 

Saline 1 mg 5 mg 10 mg 

77.7__. 1 8 . 5  8 4 . 2 9 - - - 2 0 . 7  74.5__.20.0 I 17.7--.13.81 * 

149.7___19.9 1 4 8 . 1 - - , 2 0 . 7  1 5 7 . 2 - - , 2 0 . 4  119.2_+13.4" 

13.3_+4.3 7.7---2.7* 8.7---3.9* 3.5_+ 1.5* 

80.71_+28.0 117.17--.46.6" 123.2_+27.7" 160.05_+16.2" 

9.5_+1.76 4.8_+l .6* 3.5--.1.04* 2.6_+0.81 * 
1.37_+0.26 1.69---0.58 2.44_+0.58* 1.37_+0.45 
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wake time and F = 4.72, df= 3,36, P<0.01, SWS), while 
REM sleep time was reduced dose-dependently after the 
three venlafaxine doses (F = 8.91, df= 8,91, P<0.0008). 
REM sleep latency was prolonged with significance at 1, 
5 and 10 mg (F = 6.32, df= 3,36, P<0.003). REM sleep 
suppression effect was related to the number of REM 
sleep episodes, which were also reduced by venlafaxine 
(F = 30.03, df = 3,36, P<0.00001). As a result, a slight 
increase in the average duration of REM sleep episodes 
was observed (F = 0.0041, df= 3,36, P<0.004). 

Discussion 

Venlafaxine had a dose-response reduction in REM sleep 
time and an increase in REM sleep latency. Reduction in 
REM sleep time was due to a decrease in REM sleep ep- 
isodes. SWS and Wake time changes were observed only 
at 10 mg. 

REM sleep reduction may be related to greater avail- 
ability of  both serotonin and norepinephrine which has 
been the proposed mechanism of action for venlafaxine 
(Mendlewicz 1995). Pharmacological activation of both 
neurotransmitter systems has been reported to suppress 
REM sleep (Adrien 1995; Wauquier 1995). One impor- 
tant aspect in the results of  the present study was that af- 
ter a single administration of the drug a significant effect 
was obtained, which may say something, about the poten- 
cy of venlafaxine. This rapid effect was also observed 
when the effect of venlafaxine was evaluated on beta-ad- 
renergic receptors in the pineal gland, where a single 
dose diminished the sensitivity of  these receptors (Holli- 
day and Benfield 1995). This last finding has been pro- 
posed as evidence of a shorter latency toward an antide- 
pressant effect that this drug may have, relative to TAD. 

The first two venlafaxine doses are in the range of the 
clinical recommended dosage. Hence, some patients with 
this dosage may have REM sleep suppression without 
sleep disruption. In fact, in depressed patients, Minot et 

al. (1992) reported a non-sedative effect with venlafaxine 
75 mg (t.i.d.) as well as a REM sleep suppression effect. 
Long term administration of venlafaxine may give us 
some idea about tolerance effects for REM sleep sup- 
pression. Alternatively, venlafaxine may be useful in 
some sleep problems as narcolepsy, in which central ner- 
vous system stimulants and TAD have been used (Fritsch 
Montero et al. 1995). 
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