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Abstract : Sibutramine is one of the very few drugs that are approved for
long- te rm t rea tment  o f  obes i ty .  S ibu t ramine  i s  a  racemic  mix ture  (RS)
containing two equal forms of the R(+) and S(–) enantiomers. In this paper,
we  have  inves t iga ted  compara t ive  anorex ic  e f fec t  o f  s ibu t ramine
enantiomers and their recemate form in rats.  After obtaining two days of
baseline results, rats were administered orally either with (RS)-sibutramine
or its enantiomers (R)- or (S)-sibutramine at dose levels of 5, 10, 20 mg/
kg each for  4 days and body weight ,  food intake and water  intake were
measured daily. Locomotor activity score of each rat was also recorded on
each day.  R-Sibutramine  and (RS)-s ibut ramine  produced dose  dependant
decrease  in  the  body  weigh t  and  food  in take .  On  the  o ther  hand ,  (S) -
sibutramine was shown to increase in these parameters. Neither sibutramine
nor i t’s  enantiomers showed any consistent  effects  on spontaneous motor
act ivi ty  (SMA) scores .  In  conclusion,  (R)-s ibutramine is  bet ter  anorexic
than or  (RS)-sibutramine or  i t ’s  (S)-enant iomers .
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INTRODUCTION

Long- te rm i f  no t  l i fe - long  therapy  i s
usua l ly  requ i red  when  drugs  a re  used  to
t rea t  obes i ty .  Once  t rea tment  i s  s topped ,
obese persons usually regain the weight that
was  los t  due  to  d rug  t rea tment  (1 ) .
Sibutramine (1-(4-chlorophenyl)-N,N- dimethyl
-a-(2-methylpropyl)-cyclobutanemethanamine)
i s  one  of  the  very  few drugs  tha t  a re
approved  (November  1997)  fo r  long- te rm
trea tment  o f  obes i ty .  Cl in ica l  t r i a l s  have
shown tha t  s ibu t ramine  can  induce  and
maintain weight loss,  even in patients with
co-morbid  condi t ions  such  as  hyper tens ion
or  type  I I  d iabe tes  (1 ) .  S ibu t ramine  i s  a
derivative of the amphetamine precursor,  β-

phene thy lamine ,  and  b locks  p resynapt ic
nerve  terminal  reuptake  of  norepinephr ine ,
serotonin,  and dopamine (1,  2).  The weight
reducing effect of sibutramine in humans is
caused by a dual mechanism: 1) reduction of
energy intake by increasing sat iety thereby
decreasing hunger (3)  and 2) by increasing
glucose ut i l izat ion in  brown adipose t issue
(4) and resulted into combination of reduced
appetite, feelings of satiety and possibly the
induc t ion  of  thermogenes i s  (5 ) .  The
assessment  o f  the  benef i t - r i sk  p rof i l e  o f
s ibu t ramine  necess i t a tes  i t  to  be  kep t
under regular review due to its most common
nervous  sys tem adverse  e f fec t s  l ike
headache, constipation and nausea, dizziness,
dry mouth and insomnia (5).
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S ibu t ramine  i s  a  racemic  mix ture
containing two equal forms of the R(+) and
S(–)  enan t iomers  (6 ) .  Fur thermore ,  (RS)-
s ibu t ramine  has  two ac t ive  metabol i t es ,
desmethyls ibu t ramine  and  d idesmethyl -
sibutramine that are optically active and may
be safer  than  racemate  (7) .  R(+)  and S(–)
enantiomers of sibutramine were also differs
in their  pharmacokinet ic  s tandpoint  and R-
s ibu t ramine  might  represen t  the  more
advantageous  s ibu t ramine  enant iomer  f rom
the pharmacokinetic standpoint (6). However,
anorex ic  e f fec t s  o f  these  two enant iomers
viz (R)- and (S)- sibutramine are not reported.
The objective of this study was to compare
the anorexic effect of sibutramine with that
of  i ts  enant iomers  forms in  ra ts .

METHODS

M a t e r i a l

Wistar albino rats (300–400 g) of either
sex  were  purchased  f rom Nat iona l
Toxicological Centre, Pune and were housed
in polypropelene cages at  a  temperature of
25±1°C and relative humidity of 45 to 55%
in clean environment under 12 h : 12 h light:
dark  cyc le .  They  had  f ree  access  to  food
pellets (Chakan Oil Mills, Pune) and filtered
water  was  made  ava i lab le  ad  l ib i tum.
Sibutramine  (RS)  and i t s  enant iomers  (R)-
and (S)-Sibutramine were supplied by Emcure
Pharmaceut icals  Ltd . ,  Pune as  gi f t  sample .
The experimental protocol was approved by
Ins t i tu t iona l  Animal  E th ics  Commit tee
( IAEC)  of  Poona  Col lege  of  Pharmacy
constituted under Committee for the Purpose
of  Control  and Supervis ion of  Experiments
on Animals (CPCSEA), Government of India.

Measurement  o f  body  we ight ,  food  in take  and
water  in take

To measure food intake, rats were housed
ind iv idua l ly  in  the  metabol ic  cages
(Technoplas t ,  I t a ly )  and  were  a l lowed  to

consume food pe l le t s  ad  l ib i tum.  The ra t s
were divided into 5 groups of 6 animals per
group (on day 0) and body weight  of  each
rat, and its food and water consumption were
recorded at  interval of 24 hours for next 2
days (day 0 to day 2).  After obtaining two
days  of  base l ine  resu l t s ,  r a t s  were
adminis tered ora l ly  ( immediate ly  fol lowing
the recording at 10:00 AM) either with (RS)-
s ibu t ramine ,  (R) -s ibu t ramine  or  (S) -
sibutramine at dose levels of 5, 10, 20 mg/
kg  each  in  the  suspens ion  made  wi th  1%
w/v Tween 80. Body weights food intake and
water intake were measured daily up to 6th
day (i.e. 4 days of treatment). Mean change
in body weight, food intake and water intake
between day 2 and day 6 for each group of
rats was calculated and presented as Fig. 1.

Measurement  o f  spontaneous  motor  ac t iv i ty
(SMA)

Each  day ,  before  d rug  admin is t ra t ion ,
spontaneous motor activity score of each rat
was recorded by the help of actophotometer
(INCO, Ambala, India). Each rat was scored
for the period of 5 minutes period at various
time points (at 0, 30, 60, 120, 180 and 240
min) on day-2 (treatment day) and day 6 of
the study. Total of SMA scores on day-2 and
day-6  for  each  group  was  ca lcu la ted  and
expressed as  mean change in SMA scores±
SEM (Fig. 1 D).

Data  ana lys i s

The  mean  change  in  each  of  the
parameter  (body weight ,  food intake,  water
intake and spontaneous motor score) after 4
days  of  t rea tment  i s  p resen ted  as  mean
change ± SEM as  F ig .  1 .  The  da ta  was
ana lyzed  by  two-way repea ted  measure
ANOVA followed by post hoc Bonferroni test.
P values < 0.05 were considered s tast ical ly
signif icant .



Ind ian  J  Phys io l  Pharmaco l  2007 ;  51(2) Anorex ic  Ef fec t  o f  S ibu t ramine  Enan t iomers 177

increase in food intake.  None of  the drugs
in  the  tes ted doses  showed any s ignif icant
change in food intake (Fig. 1-B).

DISCUSSION AND CONCLUSION

Catecholamine ,  dopamine ,  se ro ton ine
(5HT) and neuronal histamine are anorectic
monoamines .  Anorec t ic  agen ts  ac t ing  as
modula tors  o f  these  monoamines  inh ib i t
appeti te  by act ivating release together with
suppress ing  reuptake  of  these  monoamines
(8) .  The  anorec t ic  agents  a re  c lass i f ied  in
cl inical  use as ei ther  alpha 1,  β-adrenergic
receptor  agonis t s  or  5HT-receptor  agonis t .
S ibu t ramine  has  been  repor ted  to  have

RESULTS

The three test  drugs did not  al ter  body
weight  a t  5  mg/kg ,  p .o .  dose  (F ig .  1 -A) .
However, higher doses (10 and 20 mg/kg) of
(R)-s ibu t ramine  decreased  body  weigh t  o f
ra ts  s igni f icant ly  (P<0.01)  af te r  4  days  of
treatment whereas (S)-sibutramine increased
the  weigh ts  o f  the  ra t s  (P<0 .05) .  (RS)-
s ibu t ramine  d id  no t  change  the  weigh t  o f
the animals in any of the tested doses. (R)-
and  (RS)-  s ibu t ramine  d id  no t  show any
significant change in food intake at  any of
the tested doses (Fig.  1-B) after  4 days of
t rea tment .  However ,  (S) - s ibu t ramine  a t  10
mg/kg ,  p .o .  showed s ign i f ican t  (P<0 .05)

Fig .  1 : Ef fec t  o f  s ibu t ramine  (SIBU)  and  i t ’ s  enan t iomers  on  change  in  A)  body  we igh t  B)  food  in take  C)
water  in take  D)  spontaneous  motor  ac t iv i ty  (SMA) score  dur ing  day-2  and  day  6  of  the  s tudy .  Each
group  con ta ins  6  r a t s  each .  Da ta  was  ana lyzed  by  two-way  repea ted  measure  ANOVA fo l lowed  by
Bonferroni posttests.  *P<0.05, **P<0.01,  ***P<0.001 as compared with day-2 readings of corresponding
groups .  Othe r  va lues  a re  non-s ign i f i can t .
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agonis t ic  ef fec ts  on  both  β-adrenergic  and
sero tonerg ic  recep tor  agonis t  (9 ,  10) .
S ibu t ramine  induces  no t  on ly  appe t i t e
suppress ion but  a lso  accelera tes  per iphera l
energy expenditure (8). In the present study,
R-Sibutramine and (RS)-sibutramine produced
dose dependant decrease in the body weight
and  food  in take .  On the  o ther  hand ,  (S) -
s ibu t ramine  was  shown to  increase  body
weight ,  and  food  in take  (a l though  no t
significantly) as opposed to (R)-sibutramine.
In the recent in vitro metabolism study, (R)-
s ibu t ramine  was  shown to  be  metabol ized
into 2 metabolites whereas S-sibutramine or
(RS)-sibutramine metabolized to four major
metabol i t es  a long  wi th  2  o r  3  minor
metabolites (6, 7). The difference in anorexic
ef fec t s  among these  enan t iomers  can  be
a t t r ibu ted  to  d i f fe ren t  pharmacokine t ic
profiles (6).

Spontaneous  motor  ac t iv i ty  was  a l so
measured  in  v iew of  some uncer ta in ty
regard ing  “dopaminerg ic  e f fec t s  o f
s ibu t ramine  (7) .  S ibu t ramine  was  repor ted
to  cause  a  dose-dependent  inc rease  in

locomotor  ac t iv i ty  o f  ra t s ,  which  may be
parallel with increase in energy expenditure
(11). In the present study, neither sibutramine
nor it’s enantiomers showed consistent effect
(Fig. 1-D) on SMA scores in lower dose. At
h igher  dose  (20  mg/kg ,  p .o . ) ,  s ibu t ramine
enant iomers  bu t  no t  (RS)-s ibu t ramine ,
increased  SMA scores .  These  resu l t s  a re
in line with prior report that (R)-enantiomer
of sibutramine metabolites have more potent
effects than recemic sibutramine in locomotor
act ivi ty  (7) .  In  conclusion,  (R)-s ibutramine
showed be t te r  anorex ic  e f fec t  than  (RS)-
s ibutramine or  i t ’s  (S)-enant iomers .
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