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ANTITUSSIVE EFFECT OF NIGELLA SATIVA
IN GUINEA PIGS
Boskabady MH1, Kiani S2, Jandaghi P3, Ziaei T4 & Zarei A5
ABSTRACT
Objective: Several therapeutic effects including anti-asthma and dyspnea have been described for
the seeds of Nigella sativa. In previous studies the relaxant and anticholinergic (functional antagonism) effects, histamine H1 inhibitory effect, and calcium channel blocking effect of Nigella sativa
have been demonstrated on guinea pig tracheal chains. In the present study the antitussive effect of
this plant was evaluated.
Design: The antitussive effects of aerosols of two different concentrations of aqueous and macerated
extracts, one concentration of boiled extract, codeine, and saline were tested by counting the number
of coughs produced due to aerosol of citric acid 10 min after exposing animal to aerosols of different
solutions (n=7 for each solution).
Results: The results showed significant reduction of cough number observed in the presence of both
concentrations of aqueous and macerated extracts, boiled extract and codeine (p<0.05 to p<0.001).
The cough number observed over a period of five minutes in the presence of higher concentrations of
aqueous and macerated extracts were also significantly less than those of lower concentrations (p<0.05
for aqueous and p<0.01 for macerated extracts). In addition there was not any significant difference
between cough numbers observed in the presence of all extracts with that of codeine.
Conclusion: These results indicated an antitussive effect of Nigella sativa, which was comparable to
that of codeine.
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INTRODUCTION
Nigella sativa L. is a grassy plant with green
to blue flowers and small black seeds, which
grows in temperate and cold climate areas. The
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seeds of Nigella sativa contain thymoquinone,
monoterpens such as p-cymene and α-pinene1,
nigellidine2, nigellimine3 and a saponin4.
Several therapeutic effects including: antiasthma and dyspnea have been described for
the seeds of Nigella sativa in Iranian ancient
medical books5. In Arabian folk medicine, the
whole black seeds alone or in combination with
honey are used for treatment of bronchial
asthma.
There is evidence of the relaxant effects of
the volatile oil from this plant on different
smooth muscle preparations including rabbit
aorta6, rabbit jejunum7, and guinea pig isolated
tracheal muscle 8 . Mahfouz and ELDakhakhnsy9 reported that the volatile oil from
Nigella sativa protected guinea pigs against
histamine induced bronchospasm, but it did
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not affect histamine H1 receptors in isolated tissues. However, in an in vivo study, increasing
respiratory rate and intratracheal pressure of
guinea pigs due to i.v. administration of volatile oil from Nigella sativa has been demonstrated10.
The results of our studies also show a relaxant effect of this plant on isolated guinea pig
tracheal chains and functional antagonistic effect of this plant on muscarinic receptors11, an
inhibitory effect on histamine (H1) receptors12,
and calcium channel blocking effect13. In the
present study the antitussive effects of different extracts from this plant were evaluated.
MATERIALS AND METHODS
Plant and extracts
Nigella sativa was identified by botanists in
the herbarium of Ferdowsi University of
Mashhad,the specimen number of the plant is
293-0303-1. The plant extracts were prepared
as follows: For macerated extract: 50 g of the
chopped, dried plant was macerated with 300
ml distilled water and shaken (on a shaker) for
48 h. For aqueous extract the same amount of
plant was extracted with 300 ml distilled water by suxhelt apparatus. For boiled extract 100
g of the chopped, dried plant was added to
500 ml boiled water for 10 min and then filtered. The solvent of all three extracts were then
removed under reduced pressure until the extracts volume reached 10 ml. The plant ingredient concentration in the final extracts was
10% W/W in all extracts.
Protocols
Dunkin-Hartley guinea pigs of both sexes
were used in the study (body weight 500-600g).
The method used has been described by
Forsberg et al14. Unanaesthetized unrestrained
animals were placed individually in a transparent perspex chamber, dimensions 30 x 20 x
20 cm and exposed to a nebulized aqueous solution of 0.1 g/ml citric acid for 7 min. The
aerosol was produced by an air flow of 8 l/
min through a Wright nebulizer. The aerosol

particles had a mass median aerodynamic diameter of 0.9 µm as determined by laser light
scattering (Malvern Instruments 2600 HSD
analyzer, Malvern ,UK). The output of nebulizer was 0.65±0.04 ml solution per minute. The
same nebulizer was used throughout the experiment. During the last 5 min of the exposure, a trained observer continuously watched
the animals, and the numbers of coughs were
determined. Coughs could easily be distinguished from sneeze, since there is a clear difference in sound as well as in behaviour of the
animals14.
The above protocol was performed 10 min
after exposing animals to aerosols of the following solutions for a period of 7 min (n=7 for
each solution):
a) Normal saline (baseline measurements)
b) Codeine solution (0.03 g/ml, positive
control)
c) Macerated extract (3.3% w/w)
d) Macerated extract (5% w/w)
e) Aqueous extract (3.3% w/w)
f) Aqueous extract (5% w/w)
g) Boiled extract (5% w/w)
All of the experiments were performed randomly with 2 hour resting period between
each two experiments.
Statistical analysis
Data were expressed as mean ± SEM. Comparison of baseline data with number of coughs
obtained in the presence of plant extracts and
codeine were made using ANOVA. Comparison of data obtained in the presence of two
different concentrations of aqueous and macerated extracts were made using paired “t” test.
Significance was accepted at p<0.05.
RESULTS
All concentrations of aqueous and macerated
extracts, boiled extract, and codeine caused
significant reduction in cough numbers compared to baseline value (p<0.01 to p<0.001;
Table-I, Figure-I). However, the antitussive
effect of both concentrations of aqueous and
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Table-I Comparison of number of coughs
observed in the presence of different extracts
(aqueous, macerated, and boiled) from
Nigella sativa with those obtained in the
presence of saline (baseline) and codeine
(for each experimental design, n=7)
St. Dif. vs
Baseline

St. Dif. vs
Codeine

10.00±1.34

p<0.01

NS

4.14±1.58

p<0.001

NS

macerated extracts and the effect of boiled extract was not significantly different with that
of codeine (Table-I, Figure-I).
Although, the antitussive effects of the higher
concentration of aqueous extract was greater
than those of boiled and macerated extract, the
differences between the effects of three extracts
(macerated, aqueous and boiled extracts) were
not statistically significant. In addition the antitussive effects of higher concentrations of
aqueous and macerated extract were significantly greater than those of lower concentrations (P<0.05 for aqueous and p<0.01 for
macerated extracts).

10.00±1.07

p<0.01

NS

DISCUSSION

5.71±0.92

p<0.001

NS

Boiled extract
5.0 W/W

4.86±1.62

p<0.001

NS

Codeine
0.03 g/ml

3.17±2.01

p<0.001

In the present study the antitussive effects of
extracts from Nigella sativa were evaluated
using a standard method used previously by
several investigators 14,15. The result of the
present study demonstrated a relatively potent
antitussive effect for all three extracts from
Nigella sativa. The antitussive effects of both
aqueous and macerated extracts were concentration dependent and the effect of the higher
concentration of each extract was significantly
greater than those of the lower concentrations.
The antitussive effects of all three extracts from
Nigella sativa were comparable with that the
effect of codeine.
Misawa and Kizawa15 also showed the antitussive effect of several volatile oils by inhalation and i.p. injection. The antitussive effect of
volatile oils in their study was smaller than that
of codeine. Therefore the Nigella sativa has a
potent antitussive effect that required further
studies. Although the antitussive effects of different extracts from Nigella sativa were similar
to that of codeine, the mechanism(s) of antitussive effect of this plant cannot be concluded
from the results of the present study.
In a previous study11, we demonstrated a
relative potent relaxant effect of aqueous and
macerated extracts from Nigella sativa. Therefore, the bronchodilatory effect of extracts of
this plant may be responsible for its antitussive property as stated by Karlsson et al.16.

Experimental
design

Number of
coughs
in 5 minutes

Baseline

17.43±1.77

Aqueous extract
3.3 W/W
Aqueous extract
5.0 W/W
Macerate extract
3.3 W/W
Macerate extract
5.0 W/W

Values are presented as mean±SEM. St. Dif.: statistical
difference; NS: nonsignificant difference.
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Figure-I: Cough numbers observed over a period of five
minutes in the presence of lower concentration (3.3 W/W,
fine filled bars) and higher concentration (5.0 W/W, medium filled bars) of aqueous, macerated, and boiled extracts from Nigella sativa and those obtained in the presence of saline (baseline) and codeine. Statistical differences
between the effects of plant extracts and baseline value; **:
p<0.01, ***: p<0.001. Statistical differences in cough numbers between two concentrations of aqueous and macerated extracts; +: p<0.05, ++: p<0.01
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Opioids, such as morphine and codeine, are
generally considered to be the most potent and
effective antitussive drugs available and are
believed to inhibit coughs through suppression
of a cough canter in the central nervous system17,18. Morphine was recently shown to reduce a vagally mediated bronchoconstriction
produced by inhaled distilled water in asthmatics19, and in healthy human subjects. The
bronchoconstriction to inhaled capsaicin was
attenuated by nebulized codeine and morphine20. The mechanism behind this inhibitory
effect is unknown, but suppression of neurotransmitter release has been suggested. Inhibitory opioid receptors have been demonstrated on peripheral nerves21, inducing vagal
sensory neurons22,23. Some experimental data
indicate that opioids may interact with the
peripheral nervous system of the tracheobronchial tree. A partial antagonism of a
noncholinergic
neurogenic
bronchoconstriction in the guinea pig by opioid agonists has been reported24-26. Karlsson et al.16 also
showed that nabulized codeine and morphine
could inhibit bronchoconstriction and coughs
induced by citric acid using a method similar
to that of the present study. Therefore, the similar antitussive effect of extracts from Nigella
sativa and codeine may indicate that the antitussive effect of this plant is due to its bronchodilator property.
In addition, coughs can be induced by irritation of sensory receptors located within and
immediately below the epithelial lining. Sites
of airway branching may be particulary sensitive to tussive stimuli27. Sensory receptors mediating reflex bronchoconstriction seem, however, to be distributed all along the tracheobronchial tree28. Advenier et al29 showed the
tachykinin receptor antagonists have also antitussive effect. In addition one possible mechanism responsible for bronchodilatory effect of
this plant is inhibition of stimulatory non adrenergic non cholinergic nervous system
(NANC)30. Therefore, the antitusive effect of
Nigella sativa might be due to its possible
tachykinin inhibitor substance(s) content
mediating both bronchodilatory and

antitussive effect.
With regard to inflammatory effect of
tachykinin and because Nigella sativa has antiinflammatory effect31, the antitussive effect of
this plant may be due to its anti-inflammatory
effect. However, the inflammatory effect of
Nigella sativa does not seems to occurs in a short
period of time and is not effective in time period used in the present study. Therefore, the
mechanism(s) of antitussive effect of Nigella
sativa should be investigated in further
studies.
In conclusion the results of the present study
indicated antitussive effect of Nigella sativa,
which was comparable to that of codeine but
the exact mechanism of this effect, should be
clarified in further studies.
ACKNOWLEDGMENT
This study was financially supported by Research Department of Mashhad University of
Medical sciences
REFERENCES
1.

El-Dakhakhny M. Studies on chemical constitution of
Egyptian Nigella sativa L.seeds. II. The essential oil.
Planta Medica 1963; 11: 465-70.

2.

Atta UR, Malik SO. Nigellidine, a new indazol alkaloid
from seeds of Nigella sativa. J Res Inst 1995; 36: 1993-6.

3.

Atta UR, Malik S, Zaman K. Nigellimine, a new
isoquinoline alkaloid from the seeds of Nigella sativa. J
Nat Prod Lloydia 1992; 55: 676-8.

4.

Ansari AK, Sadiy HAS. Structural studies on a saponin
isolated from the seeds of Nigella sativa. Phyto Chem
1989; 27: 377-9.

5.

Ave-Sina. Law in Medicine, Translater; Sharafkhandy
A, Tehran (Iran): Ministry of Guidance publication;
1990: p 314.

6.

Aqel MB. The relaxing effect of volatile oil of Nigella
sativa seed on vascular smooth muscle. Jordan Ser B
1992; 1: 91-100.

7.

Aqel MB. Effects of Nigella sativa seeds on intestinal
smooth muscle. Int J Pharmacogn 1993; 31: 55-60.

8.

Reiter M, Brandt W. Relaxant effects on tracheal and
ileal smooth muscles of the guinea- pig. Arzneim
Forsch/Drug Res 1985; 35: 408-14.

9.

Mahfouz M & El-Dakhakhny M. Chemical and
pharmacological properties of the new anti-asthmatic
drug, nigellone. Egypt Pharm Bull 1960; 42:411-24.

Pak J Med Sci 2004 Vol. 20 No. 3

www.pjms.com.pk

227

Boskabady MH, Kiani S. et al.

10. El-Tahir KEH, Ashour MMS, Al-Harbi MM. The respiratory effect of the volatile oil of the Black seed (Nigella
sativa) in guinea-pig: elucidation of the mechanism(s)
of action. Gen Pharmacol 1993; 24: 1115-22.

21. Atweh SF, Murrin LC, Kuhar MJ. Presynaptic
localisation of opiate receptors in the vagal and
accessory optic system: An autoradiographic study.
Neuropharmacol 1978; 17: 65-71.

11. Boskabady MH, Shahabi M. Bronchodilatory and anticholinergic effects of Nigella sativa on isolated guineapig tracheal chains. Iran J Med Sci 1997; 22: 127-33.

22. Young WS, Wamsley JK, Zarbin MA, Kuhar MJ. Opioid
receptors undergo axonal flow. Science
1980;210:76-8.

12. Boskabady MH, Shiravi B. Inhibitory effect of Nigella
sativa on histamine (H1) receptors of isolated guineapig tracheal chains. Pharmaceutical Biology
2003;41:211-5.

23. Laduron PM. Axonal trasport of opiate receptors in
capsaicin sensetive neurons. Brain Res
1984;294:157-160.

13. Boskabady MH, Shirmohammadi B. Inhibitory effect
of Nigella sativa on calcium channels of isolated guineapig tracheal chains. Arch Irn Med 2002;5:103-7.
14. Forsberg K, Karlsson JA, Theodorsson E, Lundberg
JM, and Persson CGA. Cough and bronchconstriction
mediated by capsaicin-sensitive sensory neurons in
guinea pigs. Pulmon Pharmacol 1988; 1: 33-9.
15. Misawa M, Kizawa M. Antitussive effects of several
volatile oils, especially of cedar leaf oil in guinea pigs.
Pharmacometrics 1990; 39: 81-93.
16. Karlsson JA, Lanner AS, Persson GA. Airway opioid
receptors mediate inhibition of cough and reflex
bronchoconstriction in guinea pigs. J Pharm Exp
Therapeut 1990; 252: 863-8.
17. Eddy NB, Frienbel H, Hahn KJ, Halbach H. Codeine
and its alternates for pain and cough relief. 3. The antitussive action of codeine mechanisms, methodology
and evaluation. Bull WHO 1969; 40: 425-54.
18. Salem H, Aviado DM. Antitussive drugs with special
reference to a new theory for the initiation of the cough
reflex and the influence of bronchodilators. Am J Med
Sci 1964; 247: 585-600.
19. Eschenbacher WL, Bethel RA, Boushey HA, Sheppard
D. Morphine sulfate inhibits bronchoconstriction in
subjects with mild asthma whose responses are inhibited by atropine. Am Rev Respir Dis 1984; 130: 363-7.
20. Fuller RW, Karlsson JA ,Choudry NB, Pride NB. Effect
of inhaled and systemic opiates on responses to
inhaled capsaicin in humans. J Appl Physiol
1988;65:1125-30.

228

Pak J Med Sci 2004 Vol. 20 No. 3

www.pjms.com.pk

24. Bartho L, Amann, R, Sria A, Szolcsanyl J, Lembeck F.
Peripheral effects of opioid drugs on capsaicin sensitive neurones of the guinea pig bronchus and rabbit
ear. Arch Pharmacol 1987; 336: 316-20.
25. Frossard N, Barnes PJ. µ-opioid receptors modulate
non cholinergic constrictor nerves in guinea pig
airways. Eur J Pharmacol 1987; 141: 519-22.
26. Belvisi MG, Chung KF, Jackson DM, Barnes PJ. Opioid
modulation
of
non
cholinergic
neural
bronchoconstriction in guinea pig in vivo. Br J
Pharmacol 1988; 95: 413-8.
27. Widdicome JG. Respiratory reflaxes from the trachea
and bronchi of the cat. J Physiol Lond 1954;123:55-70.
28. Karlsson JA, Santambrogio G, Widdicombe J. Afferent neural pathways in cough and reflax
bronchoconstriction. J Appl Physiol 1988;65:1007-23.
29. Advenier C, Lagente V, Boichot E. The role of
tachykinin receptor antagonists in the prevention of
bronchial hyperresponsiveness, airway inflammation
and cough. Eur Respir J 1997; 10: 1892-1906.
30. Linden A, Lofdahl CG, Ullman A, Skoogh BE. Non
adrenergic Non cholinergic responses stabilize smooth
muscle tone with and without parasympathetic activation in guinea-pig isolated airways. Eur Respir J
1993;6:425-33.
31. Houghton PJ, Zarka R, de la Heras B & Hoult JRS.
Fixed oil of Nigella sativa and derived thymoquinone
inhibit eicosanoeid generation in leukocytes & membrane peroxidation. Planta Medica 1995; 61: 33-6.

