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LETTER TO  THE  EDITOR

STUDY OF ANTI-TUSSIVE ACTIVITY OF OCIMUM SANCTUM
LINN IN GUINEA PIGS
Sir,

( Rece ived  on  September  25 ,  2004 )

Remedies  Pvt .  Ltd . ,  Bangalore .

Aqueous  and  methonol ic  ex t rac t  o f
Ocimum sanc tum  were  p repared  f rom a i r
dr ied ,  powdered  aer ia l  pa r t s  o f  the  p lan t .
The  p lan t  mate r ia l  was  ex t rac ted  by  ho t
perco la t ions  and  dr ied  under  vacuum to
remove  t races  o f  the  so lven t .  The  y ie lds
were 18% w/w and 6.1% w/w for water and
methanol ic  ex t rac t s  respec t ive ly .  The
HPTLC ana lys i s  revea led  the  p resence  of
ursolic acid 1.3% in methanolic and 0.5% in
aqueous extracts The chromatogram of both
the  ex t rac t s  had  s imi la r  peaks  by  HPLC
m e t h o d .

Heal thy male  guinea pigs  (500 ± 150 g)
were  main ta ined  a t  25–27°  C room
tempera ture  wi th  f ree  access  to  labora tory
guinea  p ig  pe l le t s  ( supplemented  wi th
greens)  and  f i l t e red  tap  wate r .  The  day
before  the  t es t ,  they  were  p laced
ind iv idua l ly  in  h i s tamine  chamber  fo r  5
minutes  for  acc l imat iza t ion .

Cough  was  induced   by  exposure to
the  aerosol   of  c i t r ic   acid   (7 .5% w/v)
in t roduced through a  smal l  opening a t  the
s ides  o f  the  chamber  us ing  an  u l t rason ic
nebul ize r  (Micro lux ,  I t a ly )  fo r  5  minutes .
The frequency of cough during following 5
minutes was recorded. The animals showing
15 ± 5 bouts of cough were selected for the
study (5) .

The  se lec ted  an imals  were  randomly
ass igned  to  3  g roups  wi th  s ix  an imals  in
each group. After an hour of rest the animals
were administered codeine phosphate 25 mg,

Ocimum sanc tum  L inn  (Lab ia tae )
popularly known as the holy basi l  or  Tulsi
in  Ind ia  i s  a  home remedy for  var ious
i l lnesses .  Tradi t ional ly,  the  f resh f rui t  and
leaf  ju ice  were  commonly  used  in  the
t rea tment  o f  cough  as  demulcen t ,  mi ld
upper  resp i ra to ry  t rac t  in fec t ion ,  genera l
s t ress  syndrome,  worm infes ta t ions ,
superf icial  fungal  infect ions,  and also as  a
diuret ic  (1) .  This  plant  has  been evaluated
pharmacologica l ly  for  immunomodula tory,
ant i s t ress ,  an t imicrobia l ,  an t i - inf lammatory
an t ias thmat ic ,  hypoglycemic ,  hypotens ive
and  ana lges ic  ac t iv i t i es  and  found  to  be
effec t ive  in  varying degrees  in  the  animal
models  (2 ) .  The  p lan t  has  a l so  shown
s ign i f ican t  an t i -ox idan t  ac t iv i ty  (3 ) .  O.
sanctum is reported to be well tolerated upto
a dose of 5–7 g/day for 3 months except for
cons t ipa t ion  in  few cases  (4 ) .  The  c rude
forms of the plant and the extracts are used
s ingula r ly  o r  in  combina t ion  wi th  o ther
herbs  as  a  cough  remedy and  expec toran t
based  on  the  t rad i t iona l  exper ience .
However the role of Ocimum sanctum  as an
an t i tuss ive  has  no t  been  sc ien t i f i ca l ly
evaluated.  The present  s tudy was therefore
conducted to validate the tradit ional  claims
of  th is  p lant .

The whole plant  of  Ocimum sanctum  L.
was collected in the month of August 2003
f rom Banga lore .  I t  was  shade  dr ied ,
powdered  and  s to red  in  a  c lean  a rea  f ree
f rom pes t s .  The  sample  was  au then t ica ted
by  NISCAIR,  New Delh i  and  the  voucher
specimen (RHM/F-3/2001/298) was  deposited
with department of Pharmocognosy, Natural
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aqueous  ex t rac t  1 .55  gms  and  methanol ic
extract  0.875 gms/kg body wt respect ively.
The  drugs  were  admin is te red  ora l ly .  An
hour  a f te r  d rug  admin is t ra t ion ,  they  were
subjected to citric acid aerosol exposure again
and the  number  of  bouts  were  recorded as
ment ioned  above .

The  number  of  bouts  o f  cough  in  5
minutes  expressed  as  mean ± SEM before
and  a f te r  t rea tment  in  each  group  us ing
s tudents ’  pa i red  ‘ t ’  t e s t .  P<0 .05  was
cons idered  s ta t i s t ica l ly  s igni f icant .

Out  of  24 animals  screened for  aerosol
testing, only 18 were found to exhibit a cough
response with the frequency of 15 ± 5 and hence
qualified for the test. The standard drug codeine
phosphate brought about a reduction of bouts
of cough from 16.17 ± 1.30 to 0.33 ± 0.33 (98.41%
inhibit ion),  which was significant  (P<.001).
Aqueous  ex t rac t  a t  dose  of  1 .55  gms  per
kg  body  wt .  showed a  reduc t ion  f rom
17.17 ± 1.17 to 5.17 ± 2.14 (72.5% Inhibition,
P<0.05) and methanolic extract  at  the dose
of  875  mgs  per  kg  body  wt .  showed a
reduc t ion  f rom 15 .50 ± 1.54  to  9 .83 ± 1.14
(35.39% inhibit ion, P<0.05) (Table I) .

The  dose  of  aqueous  ex t rac t  was
extrapolated from human dose of  2 gms as
sugges ted  by  Ayurvedic  t ex t s  (1 ,  6 ) .  The
Ursolic acid content in aqueous extract was
0.5% while  that  of  methanol ic  extract  was
1.3%. Ursolic acid has been identified to be
an act ive  pr inciple  for  ant ioxidant  act iv i ty
(7)  and  there fore  a  dose  of  methanol ic

ex t rac t  tha t  matched  wi th  the  aqueous
ex t rac t  in  i t s  con ten t  o f  u rso l ic  ac id  was
chosen .  Code ine  phospha te  was  chosen  as
the  s tandard  drug  a t  a  dose  of  25  mg/kg
body  weigh t .  The  s tudy  showed tha t  bo th
the  t es t  ex t rac t s  posses  s ign i f ican t
antitussive activity and AE showed a higher
act ivi ty  than the  ME.  Therefore  i t  appears
tha t  the re  cou ld  be  ac t ive  p r inc ip les  in
addi t ion  to  u rso l ic  ac id  respons ib le  fo r
an t i tuss ive  ac t iv i ty .

Ci t r i c  ac id  induced  cough  model  in
consc ious  gu inea  p igs  has  been  used  as  a
sens i t ive  model  for  eva lua t ion  of  some of
the central ly acting opioid anti tussives l ike
codeine  and morphine  (8) .  Evidences  f rom
recent studies on cough induced by capsaicin
and citric acid and its reversal by capsazepin
(cap  receptor  an tagonis t )  ind ica te  tha t  the
effects of citric acid are mediated through cap
receptor. Citric acid can produce its effect on
cough receptors  e i ther  by  d i rec t  ac t ion  or
by the production of  an intermediate agent
released by irritation of mucosa (9). Narcotic
analgesics bring about cough suppression in
th i s  model  by  s t imula t ing  the  op io id
receptors in the cough center (10). In addition,
the possible involvement of GABA-ergic and
sero tonerg ic  mechanisms  have  a l so  been
implicated in the anti-tussive action of these
drugs (11) .

Prev ious  s tud ies  on  Ocimum sanc tum
have demonstrated that  ethanolic extract  of
leaves  o f  th i s  p lan t  possess  an t i - s t ress

TABLE I : Effect of Ocimum sanctum  on citric acid evoked cough in guinea pigs.

Sl . Dose Frequency of cough %
No. Group g m s / k g n

Before After Inhibition

1. Codeine Linctus 0.25 6 16.17±1.30 0.33±0.33a 98.41±1.59
2. O. sanctum aqueous extract 1.55 6 17.17±1.17 5.17±2.41b 72.5±12.8
3. O. sanctum methanolic extract 0.875 6 15.50±1.54 9.83±1.14c 35.39±7.55

N=Number of  animals  per  group;  Values are  Mean ± SEM; aP≤0.001; bP≤0.01; aP≤0.05.
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activity.  The ethanolic extract  at  a dose of
400 mgs/kg  in t raper i toneal ly  increased  the
swimming  t ime  in  a lb ino  ra t s  (12) .  The
ex t rac t  a l so  decreased  the  apomorphine
induced  f igh t ing  t ime  and  ambula t ion  in
open field studies thus establishing the anti-
anxiety effect  (13).

The above activities clearly indicate that
the  p lan t  has  s ign i f ican t  e f fec t  on  the
cen t ra l  nervous  sys tem br ing ing  about
an t i s t ress  and  anxio ly t ic  e f fec t  tha t  may
involve the GABA-ergic system.

Khanna  and  Bhat ia  have  a l so
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demonstrated the antinociceptive activity of
O. Sanctum.  The alcoholic extract increased
the  ta i l - f l i ck  wi thdrawal  l a tency  in  mice
which was reversed with naloxone indicat ing
the involvement  of  opioid  receptors  in  the
analgesic  act ivi ty (14) .

Based on this review it  appears that  O.
Sanctum  br ings  about  i t s  ant i tuss ive  effect
by  cen t ra l  ac t ion  probably  media ted  by
both opioid  system & GABA-ergic  system.
Conf i rmatory  s tud ies  us ing  spec i f ic
antagonists in the same experimental  model
would establish this mechanism conclusively.
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