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Abstract  :  Cough is  the most  common symptom of  respiratory diseases.
When cough becomes ser ious ,  opioids  are  ef fec t ive ,  but  they have  s ide
e f fec t s  l ike  seda t ion ,  cons t ipa t ion ,  some  add ic t ion  l i ab i l i ty  and  a l so
compromise  the  r e sp i ra to ry  func t ion .  There fo re ,  the re  i s  need  to  have
ef fec t ive  an t i - tuss ive  agen t  which  do  no t  have  resp i ra to ry  suppressan t
ac t iv i ty .  The  p resen t  s tudy  was  ca r r i ed  ou t  to  eva lua te  an t i - tuss ive
activity of combination of herbal drugs as formulations  in sulphur dioxide
(SO2)-induced cough model in mice.

Albino mice of  e i ther  sex,  weighing 25-30 g were divided into eight
groups, (n = 6). Group 1 served as normal control, group 2 mice were given
distilled water, group 3 was positive control and received codeine sulphate
(10 mg/kg, p.o.) and group 4, 5, 6, 7 received coded l formulations 1, 2, 3
and 4 respectively at a dose of 0.3 ml/mice, orally, while group VIII was the
vehicle control .  Thirty minutes later ,  the mice  were exposed to sulphur
dioxide again  for  45 sec .  The mice  were  then placed in  an observat ion
chamber for  counting of  cough bouts ,  by two independent  observers ,  for
five minutes. All the formulations used showed significant antitussive activity
in  su lphur  d iox ide  induced  cough  model .  Thus ,  these  fo rmula t ions  can
prove to be useful for alleviating cough.
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INTRODUCTION

Cough i s  a  defens ive  re f lex  of  the

respiratory tract which is important to clear
the  upper  a i rways .  However ,  the  cough
somet imes  may become exaggera ted  and
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interfere with quality of life and even cause
exhaus t ion .  Unproduc t ive  o r  d ry  cough
are  o f ten  assoc ia ted  wi th  eos inophi l i c
bronchi t i s ,  i r r i t a t ion  of  a i rways  due  to
severa l  env i ronmenta l  po l lu tan t s ,  a i rway
hyper respons iveness  due  to  in fec t ion ,
gas t roesophagea l  re f lux  d i sease  and  a l so
without any associated cause, often referred
to as idiopathic cough.

Hydrat ion of  respiratory t ract  by s team
inha la t ion ,  demulscen ts  a re  e f fec t ive  in
reducing symptoms in majority of cases but,
for  uncontrol led cough,  opioidergic  centra l
cough  suppressan ts  a re  used .  Among
opio ids ,  code ine ,  pho lcode ine ,  noscap ine ,
dex t romethorphan  a re  e f fec t ive ,  bu t  they
have  cer ta in  inheren t  s ide  e f fec t s  l ike
seda t ion ,  cons t ipa t ion ,  and  a l so  some
addic t ion  l i ab i l i ty .  Fur thermore ,  the i r  use
in  severe  cough  condi t ions  l ike  as thma i s
contraindicated, as they are known to further
compromise  the  resp i ra tory  func t ion .
Therefore ,  there  i s  need  to  have  e f fec t ive
anti-tussive which can successfully alleviate
chronic cough without side effects.

Cough  suppressan t  and  an t ias thmat ic
ac t iv i t i es  have  been  c la imed  for  many
medicinal plants, in the literature. Based on
th i s  knowledge ,  d i f fe ren t  workers  have
eva lua ted  bo tan ica l s  fo r  an t i tuss ive /cough
suppressant activity.  For example ,  Ocimum
sanctum  (1 ) ,  Pass i f lora  incarnate  (2 ) ,
Ion id ium su f f ru t icosam  (3 ) ,  Tr ichodesma
indicum  (4 ) ,  Abies  webbiana  (5 ) ,  Ficus
racemosa  (6),  Lagerstroemia parvif lora  (7),
Drymaria cordata (8), Leucas lavandulaefolia
(9 ) ,  Juss iaea  su f f ru t icosa  (10) ,  Asparagus
racemosus  (11),  etc.

Whi le  i t  i s  apparen t  tha t  the  d i f fe ren t

medic ina l  p lan t s  would  work  by  d i f fe ren t
mechanisms in suppressing cough, there are
very  few s tud ies  ava i lab le  on  combined
act iv i ty  of  the  d i f ferent  medic ina l  p lants . .
We there fore  eva lua ted  some formula t ions
wi th  a  combina t ion  of  herba l s  in  su lphur
dioxide induced cough model in mice.

MATERIAL AND METHODS

Exper imenta l  an imals

The experiments were performed on male
albino mice weighing between 25–30 g. The
animals  were  procured  f rom the  cen t ra l
an imal  fac i l i ty  o f  Al l  Ind ia  Ins t i tu te  o f
Medica l  Sc iences ,  New Delh i  and  were
main ta ined  in  the  depar tmenta l  an imal
house .  The  mice  were  group  housed  in
polyacry l ic  cages  (38x23x10 cm)  wi th  not
more  than  four  an imals  per  cage  and
main ta ined  under  s tandard  labora tory
conditions with natural dark and light cycle.
They were a l lowed free  access  to  s tandard
dry  rodent  d ie t  (Golden  Feeds ,  India)  and
tap water  ad l ibi tum .  Food and water  were
withheld only during experimentation. After
acclimatization, mice were randomly divided
into eight groups. Each group comprised of
6  an imals .  Al l  exper imenta l  p rocedures
described were reviewed and approved by the
Ins t i tu t ional  Animal  Ethics  Commit tee .

Plant  ex tract ion  and  preparat ion  o f
f o r m u l a t i o n s

The four test formulations (Table I) were
prepared and provided by Ranbaxy Research
Labora tor ies ,  Gurgaon ,  Ind ia .  Br ie f ly ,  the
au then t ica ted  p lan t s  were  e i the r  ex t rac ted
in  an  aqueous  medium ind iv idua l ly  o r  co
ex t rac t ion  was  done .  The  f i r s t  and  th i rd
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formulation consisted of individual  extracts
of the different components while, the second
and  four th  fo rmula t ion  was  prepared  by
aqueous  co-ex t rac t ion  of  the  d i f fe ren t
componen t s .

Evaluat ion  o f  ant i tuss ive  ac t iv i ty

Sulphur dioxide (SO2) induced cough

For evaluation of antitussive activity the
method of  Miyagoshi  e t  a l . ,  1986 (12) ,  as
modi f ied  and  s impl i f ied  by  us  was  used .
Briefly, a vial containing 2 ml of 500mg/ml
solution of sodium hydrogen sulfite (NaHSO3;
Qual ikems  F ine  Chemica ls  Pv t .  L td . )  in
double distilled water was placed at the base
of a dessicator and covered with a wire gauze
to serve as a platform for placement of mice
(Fig. 1). To the NaHSO3 solution, 0.2 ml of
su lphur ic  ac id  (H 2SO 4;  Merck ,  Ind ia ) ,  was
added using a pipette. The reaction involved
is as follows :

TABLE I : Compos i t ion  o f  the  d i f fe ren t  fo rmula t ions  used .  Whi le  Formula t ion  1  and  3
were  pe repared  by  mix ing  ind iv idua l  ex t rac t s  o f  the  g iven  medic ina l  p lan t s ,
fo r  fo rmula t ion  2  and  4 ,  the  d i f fe ren t  componen t s  were  co  –  ex t rac ted .

Formulation 1 Formulation 2 Formulation 3 Formulation 4

Justicia adhatoda (Vasaka) Justicia adhatoda (Vasaka) Justicia adhatoda (Vasaka) Justicia adhatoda (Vasaka)
Curcuma longa (Haridra) Curcuma longa (Haridra) Curcuma longa (Haridra) Curcuma longa (Haridra)
Curcuma Zeodaria (Shati) Curcuma Zeodaria (Shati) Curcuma Zeodaria (Shati) Curcuma Zeodaria (Shati)
Ocimum sanctum (tulsi) Ocimum sanctum (tulsi) Ocimum sanctum (tulsi) Ocimum sanctum (tulsi)
Piper longum  (pippali) Piper longum  (pippali) Piper longum (pippali) Piper longum  (pippali)
Solanum surratense Solanum surratense Solanum surratense Solanum surratense

(Kantakar i ) (Kantakar i ) (Kantakar i ) (Kantakar i )
Voila odorata (Banafsha) Voila odorata (Banafsha) Voila odorata (Banafsha) Voila odorata (Banafsha)
Vitis vinifera (Draksha),), Vitis vinifera (Draksha),), — —
Alpinia galangal (Kulinjan Alpinia galangal (Kulinjan) — —
Mentha arvensis Mentha arvensis Mentha arvensis Mentha arvensis

(Sat pudina) (Sat pudina) (Sat pudina) (Sat pudina)
Glycyrrhiza glabra Glycyrrhiza glabra Glycyrrhiza glabra Glycyrrhiza glabra

(mulethi) (mulethi) (mulethi) (mulethi)
A m m o n i u m A m m o n i u m — —

chloride (Navsadar) chloride (Navsadar)

2NaHSO3 + H2SO4   2SO2 + Na2SO4 + H2O

After 15 seconds,  the mice were placed
on the platform in the dessicator and exposed
to SO2 for 45 s. The  mice were then removed
f rom the  dess ica tor  and  p laced  in  an
observat ion chamber  for  count ing of  bouts
of  cough for f ive minutes thereafter .
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Fig. 1 : Setup for SO2 - induced cough.
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Scor ing  o f  bouts  o f  cough :  To  avoid  the
observer bias, cough bouts were independently
counted  by  two observers  us ing  d ig i ta l
counters and stopwatches. If for any reading
the  d i f fe rence  in  count  among observers
was  more  than  10%,  the  exper iment  was
discarded.  Readings are mean of  these two
observa t ions .

Drug treatment

All drugs were administered orally (p.o.).
The mice were divided into eight groups of
six animals each. Group I served as normal
control  and was not  administered anything.
Group II  was given dist i l led water  0.3 ml/
mice ,  group I I I  rece ived s tandard  drug ie .
codeine 10 mg/kg, p.o., group IV to VII were
given formulations 1, 2, 3 and 4 respectively
in a dose of 0.3 ml/ mice, p.o., while group
VIII  was adminis tered 0.3  ml  vehicle  used
for  the  formulat ions .

Each  an imal  se rved  as  i t s  own cont ro l
and was exposed to sulphur dioxide twice ie.
before  and  th i r ty  minutes  a f te r  d rug
t r e a t m e n t .

Data  ana lys i s

Mean of cough bouts recorded by the two
observers  was taken and percent  inhibi t ion
in  number  of  cough  bouts  ca lcu la ted .  The
da ta  were  ana lysed  us ing   Kruska l  Wal l i s
test  for between group analysis using SPSS
software version 15.0.

RESULTS

In  normal  con t ro l s ,  the re  was  no
signif icant  change in  the  number  of  cough
bouts ,  be tween  the  two exposures .  Mice

administered 0.3 ml dis t i l led water  showed
a reduction of 20.5±2.2%, while those treated
with vehicle for the formulations showed a
change  of  35 .1±3.7%.  The  codeine  t rea ted
an imals  p red ic tab ly  had  a  s ign i f ican t ly
reduced number of cough bouts (75.3±3.1%).
All the anti cough formulations (1, 2, 3 and
4),  caused a s ignif icant  reduction in cough
bouts  a lbe i t  no t   to  the  ex ten t  shown by
codeine (Table II).

TABLE I I : Percen t  inh ib i t ion  in  number  o f
sulphurdioxide -  induced  cough bouts  in
the  d i f fe ren t  t r ea tment  g roups  in  ra t s .
The  cough  bou t s  were  coun ted  fo r  a
per iod  o f  5  min  a f t e r  the  i r r i t an t
exposure .  Each  an imal  was  exposed  to
i r r i t an t  twice .  Va lues  a re  mean  pe rcen t
inh ib i t ion  f rom base l ine  va lues .

Experimental Number of % Inhibition
group animals (n) Mean±SE

Normal control 6 2± 1.4
Distilled water 6 20.5± 2.2
Codeine(10mg/kg, p.o.) 6 75.3± 3.1*
Formulation 1 (0.3 ml, p.o.) 6 65.0± 1.1*#

Formulation 2 (0.3 ml, p.o.) 6 60.7± 5.2*#

Formulation 3 (0.3 ml, p.o.) 6 52.3± 2.8*#

Formulation 4 (0.3 ml, p.o.) 6 47.6± 4.1*#

Vehicle control (0.3 ml, p.o.) 6 35.1± 3.7

*-P<0.05 (as compared with distilled water group)
#-P<0.05 (as compared with codeine)

Whi le ,  in  code ine  group ,  the  an imals
were  seda ted ,  in  a l l  the  four  t es t  g roups
(mice  t rea ted  wi th  formula t ions) ,  the  mice
were as  act ive as  the control  group.  There
was no apparent  sedat ion.

DISCUSSION

Many medicinal plants have been claimed
to  have  an t i tuss ive  ac t iv i ty  and  have  a l so
been screened for  th is  purpose ,  s ingly .  Of
these ,  subs tances  l ike  Ocimum sanc tum
(tulsi), ginger, Glycyrrhiza glabra   (licorice/
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mulethi), Voila odorata (banafsha),  Justicia
adhatoda  (vasaka)  l eaves  e tc .  a re  major
components  o f  household  cough  and  co ld
remedies  wor ldwide ,  in  the  form of
decoc t ions ,  t eas  e tc .  Some i so la ted
experimental  and cl inical  s tudies  have also
been carried out on these agents for cough(
1, 13–21). We combined some of these drugs
in  a single formulation. To the best of our
knowledge ,  t i l l  da te  the re  i s  no  repor t
describing use of polyherbal formulations as
anti tussive.  A medline search revealed only
one report  with combination herbs that  too
for  allergic asthma (22). Another group has
reported development of two cough relieving
herbal teas (23).

Sulphur dioxide–induced cough is widely
used as  a  model  for  evaluat ing ant i tuss ive
activity of a candidate compound. We have
a l so  used  th i s  model  a lbe i t  wi th  s l igh t
variation in methodology, in order to simplify
the  sc reen ing  process .  Al though  in  the
presen t  s tudy ,  the  quant i f i ca t ion  of  SO 2

genera ted  has  no t  been  a t t empted ,  i t  i s
expec ted  tha t  the  quan t i ty  and  sa tu ra t ion
level in the chamber would be the same in
a l l  the  exposures ,  as  the  o ther  condi t ions
were  kep t  the  same.

The  c r i t e r ia  fo r  se lec t ion  of  medic ina l
p lan t s  fo r  combin ing  was  pr imar i ly  the i r

widespread use  and action through different
mechanisms.  For  example  Ocimum sanctum
( tu ls i )  i s  deconges tant ,  Glycyrrhiza  g labra
(mulethi) is antibacterial and demulscent and
sore  th roa t  re l i ever ,  Solanum surra tense
(kantakari)  has some bronchodilator activity
and Voila odorata  (banafsha) is expectorant.

S ince  the  var ious  medic ina l  p lan ts  can
show different activities in combination, two
different  methods of  preparat ion were used
ie. mixing of individual extracts of different
p lan t s  and  the  co-ex t rac t ion  of  p lan t s .
However ,  in  our  s tudy  the  method  of
prepara t ion  d id  no t  cause  any  s ign i f ican t
difference in the antitussive activities of the
different preparations, but there was a trend
towards  l esse r  ac t iv i ty  in  co-ex t rac ted
preparations.  There was however a sizeable
change  on  vary ing  the  compos i t ion  of  the
formulations. The formulations without Vitis
v in i fera  (Draksha) ,  Alp in ia  ga langal
(Kulinjan) and ammonium chloride (navsadar)
were less effective irrespective of method of
preparation.  None of the formulations were
as  e f fec t ive  as  the  re fe rence  s tandard
codeine .

Thus  fo rmula t ions  wi th  herba l  ex t rac t s
are effective for cough but  there is need for
carrying out studies to determine additional
benef i t s  and under ly ing mechanisms.
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