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Summary 

The antitussive activity of Emblica officinalis Gaertn. (E. officinalis, Fam. Euphorbiaceae) \Vas 

tested in conscious cats by mechanical stimulation of the laryngopharyngeal and tracheobronchial 
mucous areas of airways. The results showed that at a dose of SO mg/kg body \Vt. perorally, the 
cough suppressive effect of E. offici11a/is is not unambiguous. A higher dose (200 mg/kg body \vt.) of 
this substance perorally was more effective, especially in decreasing the number of cough efforts 
(NE), frequency of cough (NE/n1in-1) and the intensity of cough attacks in inspirium (IA+) and ex
pirium (IA-) \Vas more pronounced. These results showed that the cough suppressive activity of 
E. offici11alis is dose-dependent. We could also demonstrate that the antitussive activity of E. offic
inalis is less effective than shown by the classical narcotic antitussive drug codeine, but more effec
tive than the non-narcotic antitussive agent dropropizine. It is supposed that the antitussive activi
ty of the dry extract of Emblica offici11alis is due not only to antiphlogistic, antispasmolytic and an
tioxidant efficacy effects, but also to its effect on mucus secretion in the airways. 
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Introduction 

The cough is a protective reflex mechanism that re
moves foreign material and secretions from the bronchi 
and bronchioles of the airways (foreign objects, ca1ar
rhs of the respiratory system, etc.). It can be in various 
situations inappropriately stimulated; for example. by 
inflam1na1ion in 1he respiratory 1rac1 or neoplasia. In 
Lhese cases, the cough has a pathological character and 
it is necessary sometimes to use cough-suppressant 
drugs. The antitussive agents are used mainly to sup
press dry. painful and patien1-di turbing coughs. h 
should be mentioned that the u e of thi group of drugs 
suppresses only one ymptom without influencing the 
underlying condition. Therefore. we should prevent ad
ministration of such a drugs in cough associated with 
bronchiectasis or chronic bronchitis, because of possi-

ble ham1f ul sputum thjckening and retention. ln the e 
easel>. agents \vith expectorant activity are preferable 
(secre1olytics. secretomotorics and mucolytics). and 
can suppress cough by other mechanisn1s (Rang et al. 
1999) 

The n1ost frequently used anlitussive drugs in clini
cal condi1ions are from a group of narcotic analgesics. 
Their an1itussive aclion is very effective at doses below 
those required for pain relief. Their greatest di advan
tage is a high rate of unwanted effects, like depression 
of the respiratory center, decreased secrelion in the 
bronchioles, and inhibition of ciliary aclivily. Their ad
ministration can lead LO increased sputum vi cosity. de
creased expectoralion. hypoten ion and constipatjon. 
All of these side-effects led us to look for other sub-
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stances, especially non-narcotic ones, whjch might pre
vent the pathological cough (Rang et al. 1999). 

Our interest was focused on the antitussive activity 
of natural substances from fresh fruits of Ernblica offic
inalis Gaerln., syn. Phyllanthus e1nb/ica L. (English 
nrunes: Indian Goosbery, Emblic Myrobalan; Sanskrit 
names: AmaJaki, Dhatriphala; Hinru names: Amla, 
Aovla), used traditionally in Ayurveruc merucine. Al
though various effects of En1blica officinalis have al
ready been reported, such as antioxidant and anti-in
flammatory effects (Bhattacharya et al. 1999, Asmawi 
et al. 1993), no report provided reliable information 
about its antitussive activity. 

Many authors have commened on Lhe presence of 
antitussive activity in various plant extracts, based es
pecially on polysaccbaride structure, n1ainly glucans 
(Kardosova et al. 2001, Nosfil'ova et al. 2000, 
Nosal'ova et al. 1992, NosaJbva et al. 1993) or other 
components (MandaJ et al. 2000, Saba et al. 1997). 
This work presents tbe results of an antitussive activity 
test with Emblica officinalis ( E. officinalis) and its 
dose-dependency. 

• Material and Methods 

Extraction of plant materials 
Fresh fruits of E1nblica officinalis Gaertn. ( 15 kg) were 
collected from the local market of Chittagong, 
Bangladesh. in September l 999. They were processed 
as follows: dried, crushed and the powdered fruits then 
soaked in absolute ethanol (99.96o/o) for 15 days. After 
15 days the extract was collected, filtered and dried in 
vacuo at 40 °C (yield 15.00%) and then the dried 
residue was further dried in a vacuum drier at 20 °C for 
72 h. The vacuurn dried extract was then kept in a 
freezer in an open container for 7 days. The resultant 
extract (yield 20.75%) showed a very good water-solu
bility. 

Doses and route of administration 
The extract of E1nblica officinalis was given perorally 
dissolved in water for injection, so the dose of£. offici
nalis was 50 mg/kg body wt. and 200 mg/kg body wt., 
respectively. These doses were selected according to 
our previous experiences from antitussive tests wilh 
other plant extracts (NosaJ'ova et al. 2000, Nosal'ova et 
al. 1992, Kardosova et al. 2002). For comparison we 
used the resulcs of cough suppression tests of codeine 
in doses of 10 mg/kg body we. intraperitoneaUy and 
dropropizine in doses of 100 mg/kg body wt. intraperi
toneally, as obtained in our previous experiments 
(Strapkova et al., 1984, NosaJ'ova et al. 2000, 
Nosat'ova et al. J 985. Korpa~ and Nosal'ova, 1991 ). 

Animals 
We used conscious cats of both sexes, weighing 
1500-3000 g each, to eliminate the possible effect of 
anesthetic on cough reflex. There were 8 in each group. 
All experiments were conducted in accordance with 
basic ethical norms and the Helsinki declaration from 
1975, revised in 1983. 

The experimental procedure 
According to the procedure described in a monograph 
written by Korpas and Nosal'ova in 1991. the cough 
was evoked using a nylon fiber 0.35-nim diruneter for 
five consecutive mechanical irritations of Lhe laryn
gopharyngeal (LP) and tracbeobronchial (TB) mucous 
areas of Lhe airways in experimental animals. The 
changes in lateral tracheal pressure were rnonitored 
and registered by the surgically implanted chronic tra
cheal canulJa. The single cough parameters were re
viewed from registered pressure changes (Mingograph 
Elema device). We evaluated the number of cough ef
forts (NE), Lhe intensity of cough attacks during expira
tion (IA•) and inspiration (IA-), the cough frequency 
(NE'Jmin-1) and the intensity of maximal cough efforts 
during expiration (IME+) and inspiration (IME-). The 
irritation was made before the application of substance, 
to record the control (C) for each animal. The cough 
was evoked 0.5, 1, 2 and 5 h after application of sub
stance (Korpa~ and NosaJ'ova, L99 l ). 

Statistical analysis 
la order to statistically evaluate the results obtained 
during the experiments, Wilcoxon's and Wilcox 's raJlk 
test was used (Wilcoxon and Wilcox, 1964). The given 
columns represent average values; the range means the 
standard error of the mean (± S.E.M.). Sigruficance of 
5% and l % is shown by dots. 

Results 

Figure I shows statistically significant reduction of the 
nurnber of cough efforts (NE) in the laryngopharyngeal 
area (LP) 30 min after administration and in the tra
cheobronchiaJ area (TB) of the airway 30 min and I h 
after adrnirustration of E. officinalis at a dose of 
50 mg/kg body wt., perorally. E. ojfi.cinalis at a dose of 
50 mg/kg perorally decreased the cough frequency 
fro rn both irritated areas of the airways. Statistically 
more significant was the drop in this parameter for U1e 
laryngo-pharyngeal area (Fig. 2). There were regis
tered effects of£. officinalis on the intensity of cough 
attack during expiration (IA•. Fig. 3) and inspiration 
(IA-), but a significant change in the intensity of cough 
attack was observed only I h after administration of 
50 mg/kg body wt. of E. officinalis during inspiration , 
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for boch irritated areas (Fig. 4). There was no signifi
canl change in Lhe intens ity of maximal cough effort 
during expiration (IME .. ) and inspiration (IME-). 

The administration of 200 mg/kg body wl. of E. of
ficinalis was accompanied by a significant decrease of 

8 
NE T 

hr 

Fig. 1. Number of cough efforts (NE) in Control (C rnarks 
values before application of tested subsiance) and 0.5. I. 2 
and 5 h aflcr administration of 50 mg/kg body wl. of£. ojfici
nalis. pcrorally. Dots represent significance of 5% according 
to lhe Wilcoxon and Wilcox test (Wilcoxon. 1964). LP 
columns represent the mean values of cough parameters from 
laryngopharyngeal area stimulation: TB columns represent 
lhe mean values of cough parameters fron1 tracheobronchial 
area stimulation. The range represents lhe standard error of 
lhe mean(± S.E.M.). • LP; D TB 

5 tr 

Fig. 2. Frequency of cough efforts (NE/n1in ) after adminis
tration of 50 mg/kg body wt. of £. offici11ali.1. pcrorally {For 
explanation see Fig. I). • LP: D TB 

NE in che LP area after 0.5, 1, 2 and 5 h and in the TB 
area after 0.5 and 5 h (Fig. 5). The frequency of cough 
(NE/min 1) was influenced significantly in both irrital
ed areas (Fig. 6). Al che higher dose, che effect of£. of
flcinalis on che intensity of the cough attack was also 
more clear: during expiration (JA-<) the values in all 
measured intervals were significantly lower chan for 
control (C) in che T B area (Fig. 7). During inspiration 
( IA ), we observed a significanl drop (0.5 and 5 h in che 
TB area and I h in che LP area; Fig. 8]. The intensity of 
maximal cough effort was almosl unreflected. 
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Fig. 3. Intensity of cough auack in exspirium (lA •)after ad
ministration of 50 mg/kg body wt. of£. officinalis. perorally 
(For explanation see Fig. I). • LP: 0 TB 
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Fig. 4. I ntcnsity of cough attack in inspirium (IA -) after ad
ministration of 50 mg/kg body wt. of£. offici11a/is, perorally 
(For explanation see Fig. I). • LP: D TB 
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The co1nparison of the antitussive effect of E. offici
nalis in both perorally administrated doses (50 mg/kg 
body wt. = 27.3o/o vs. 200 mg/kg body wt. = 38. I%) 
with opioid antitussive codeine at a dose of 10 mg/kg 
body wt. intraperitoneally (-62%) (Strapkova et al. 
1984, Nosal'ova et al. 2000) and the non-narcotic anti
russive dropropizine at a dose of l 00 mg/kg body wt. 
intraperitoneaJly (-28.3%) (Nos at 'ova et al. 1985) is 
shown in Fig. 9. 
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Fig. S. Nun1ber of cough efforts (NE) after administration of 
200 mg/kg body wt. of E. officinalis, perorally (For explana
tion see Fig. l). • LP; D TB 
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F ig. 6. Frequency of cough efforts (NE!rnin-1) after adminis
tration of200 mg/kgbody wt. of£. ojjici11alis, peroralJy (For 
explanation see Fig. I). • LP; D TB 

• Discussion 

Unwanted and often life-complicating side-effects 
from narcotic antitussive drugs (called also codein's 
group), such as the attenuation of respiratory center ac
tivity, decrease of secretion and increase of sputum vis
cosity and elasticity, decrease of expectoration, depen
dence (mainly in children), and bronchoconstriction, 
among others, are very well-known. The ain1s of cur-
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Fig. 7. Intensity of cough effort during expiration (IA•) after 
administration of 200 n1g/kg body wt. of E. officinalis, per
oral ly (For explanation see Fig. I.). • LP; D TB 
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F ig. 8. Intensity of cough attack during inspirium ( lA-) after 
adminis tration of 200 mg/kg body wt. of £. officinafis, per
orally (For explanation see Fig. I). • LP: D TB 
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rent research are to find nevi substances or mecha
nisms, which could influence cough reflex \Vilhout 
lhese side-effects. or to decrease their occurrence as 
much as possible. The existence of such agents has 
confirmed the results of our previous research (No
sal 'ova ct al. 1985, Nosal'ova et al. 1984), particularly 
in terms of synthetic agents representing the group of 
non-narcotic cough suppressants. Because we fLnd 
similar potency in plants (Kardo~ova et al. 200 l. 
Nosal'ova et al. 2000. Nosal 'ova et al. 1992. Nosal'ova 
et al. 1993), these agents are the subjects of our inter
est. We chose to follow antitussive activity of Ernblica 
officinalis. 

E1nblica officina/is Gaertn. (Amla, Aovla, Amalaki , 
Dhatriphata, Phyllanthus ernblica, Indian gooseberry, 
Emblic myrobalan) is a tree growing in subtropical and 
tropical parts of China, India, Indonesia and the Malay 
Peninsula. Extracts of leaves and fruits of£. officinalis 
are used in Indian traditional system of medicine. 
Ayurveda, for anti inflammatory and antipyretic proper
ties or in the treatment of pancreatic disorders for their 
spasmolytic activities (Asmawi et al. 1993, Thorat et 
al. 1995. lhantola-Vormisto et al. 1997). Other effects 
of this plant, like action against free radicals damage 
induced during stress (Rege et al. 1999), protective ef
fect against che1nical carcinogenesis (Jecna et al. 1999. 
Nandi et al. 1997), protection against genotoxicity in
duced by aluminium (Al), lead (Pb), and nickel chlo
ride (Dhir et al. 1993. Dhir et al. 1991) better than 
ascorbic acid, have all been reported. Among other ef
fect s are inhibition of lipid peroxidation (Kumar and 
Muller, 1999). antibacterial effect (Ahmad et al. 1998), 
antiatherosclerotic and hypolipidemic activity (Mathur 
el al. 1996, Jacob et al. I 988, Thakur et al. 1988. 
Thakur. 1985). The water fraction of the methanol ex
tract inhibited migration of human polymorphonucle
ars and platelets in relatively low concentrations. The 
data suggest that the plant leaves contain as yet uniden-
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Fig. 9. Co1nparison of antitussive cffcctivity of£. officinali.\ 
in a doi.c of 50 mg/kg body wt. CEO~). 200 mg/kg body wt. 
(EO.ioo), codeine I 0 mg/kg body wt. (COO) and dropropizine 
I 00 mg/kg body \Vt. (DROP) in conscious cats. 

tificd polar compound(s) with parent inhibitory activiry 
against polymorphonuclears and chemically different 
apolar molecule(s) which inhibit boLh prostanoid and 
leukotriene synthesis (Asmawi et al. 1993, Ihantola
Vormisto ct al. 1997). Suresh and Vasudevan ( 1994) 
showed that peroraHy ad1ninistrated E. officinalis has 
been found to enhance natural killer activity and anti
body-dependenr ceUular cytotoxicity. The antioxidant 
activity of tannoid active principles of £. ofjicinalis, 
consisti ng of emblicanin A (37o/o), emblicanin B 
(33o/o). punigluconin ( 12%) and pedunculagin ( 14%), 
could reside on their vitamin C-like properties (Bhat
tacharya et al. 1999). 

The extract of fruit of £. offi.cinalis is also a rich 
source of vitamin C itself (Nandi et al. 1997). The edi
ble fn.1it tissue contains 3-fold the protein concentra
tion and 160-fold the ascorbic acid concentration of ap
ples. A conclusion of the MORGEN study was that a 
high concentration of ascorbic acid (vitamin C) in 
fruits cou ld be one of the factors inhibiting chronic 
cough, together with other antioxidants like alpha-to
copherol (vitamin E) and beta-carotene (Grievink et al. 
1998. Rautalahli et al. 1997). 

The influence of airways smooth muscle contractili
ty cou ld be the next factor influencing cough, especial
ly because of an inhibiting effect on prostanoid synthe
sis (Nemcekova et al. J 994, Nosal 'ova and Strapkova, 
1995, lhantola-Yormisto et al. 1997). 

We suppose that many of these pharmacological 
properties (mainly antioxidant. spasmolytic and an
tibacterial activities) could have a part in Lhe antirus
sive efficacy of the dry excract of fresh fruits of Ernbli
ca officinalis. As we observed hypersecretion of mucus 
and hypersalivation in all experimental cats during our 
experin1ents, we are sure that the antitussive activiry of 
En1blica offlcinalis is first of all connected with this 
phenomenon. This action is produced due to a reflex 
expectorant action from the gastrointestinal Lract medi
ated by vagal neuronal fibers linking the mucous mem
branes in the gastrointestinal tract and the respiratory 
tract (Wohlmuth, 1998). The extract of Ernblica offici-
110/is probably has an irritant effect on the neural vagal 
endings of the gastrointestinal mucous membranes, 
which also stimulates the secretion of mucus from the 
respiratory tract. Therefore the airways are covered 
with mucus and so cbe cough receptors (''irritant recep
tors") are hardly accessible for irritation, leading to a 
decrease o f the cough reflex, as we showed through an
titussi ve activity measuren1ent (Korpa~ and Nosal'ova, 
1991 ). This fact could be supported also by increased 
salivation \Ve observed during the whole experiment. 

Although mo t literature report of antitussive activ
ity tests have used mice and rats (Mandal ct al. 2000, 
Murugesan ct al. 2000. Saha et al. I 997, Mukherjee et 
al. 1997) and provoked the cough reflex us ing sulfur 
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dioxide, in our experiments we chose the mechanical 
stimulation of laryngopharyngeal and tracheobronchial 
mucous areas of airways in cats. We preferred mechan
ical stimulation to chemical or electrical stimulation 
because this method simulates the natural conditions of 
cough, induced by foreign solids or saliva. Moreover. it 
is point stimulation; the intensity of irritation is con
stant and the possibility of receptor adaptation to this 
kind of irritation is unlikely (Nos<il'ova et al. 1989). 
The chemical and electrical impulses of the airway do 
not have these facilities. The mechanical stimulation of 
the airways represents an objective method for not only 
quantitative but also qualitative evaluation of the anti
tussive activity. Therefore, the cats were not anaes
thetized in order to eliminate any possible side-effects 
of anesthetics on cough. According to Korpas and 
Nosal 'ova ( 1991 ), cats are the most suitable animals for 
cough modeling and testing of various substances for 
their effect on the cough reflex. 

E. offici11alis seems to have a quite good ability to in
hibit mechanically-provoked cough. but only at higher 
doses (200 mg/kg body wt.). The e effects were ob
served especially in the decreasing number of efforts 
and intensity of attacks during expiration, which are 
considered to be the most important predictors of anti
tussive activity of any substance. The intensity of max
imal effort was not influenced signi licantJy. This find
ing is advantageous from the point of view of expecto
ration. Furthermore, this fact could be explained by a 
peripheral mechanism of cough suppression. 

A comparison of cough parameters from TB and LP 
regions revealed different abilities to influence the 
mechanisms regulating the quality and quantity of 
cough. The result also confirmed our earlier findings 
that compounds with dominant peripheral mechanisms 
reduce the frequency of cough and have rnuch less in
fluence on its amplitude. The frequency of cough de
pends probably on the condition of the cough recep
tors, while the amplitude is determined by the condi
tion of the cough center (Korpas and Nosal 'ova, 1991. 
Franova et al. 1995. Franova, 2000). 

The ability of£. officinalis in various doses to sup
press cough parameters was compared to commonly 
used drugs in clinical practice. The excelJent cough
suppressing activity of codeine, a centrally-acting nar
cotic antitussive drug, is well-known but accompanied 
by various side-effects which could limi t its use (Rang 
et al. 1999). Another known antitussive. dropropizine, 
a non-narcotic aatitussive, has in an i.p. dose of 
100 mg/kg body \Vt. significantly lower activity than 
codeine. but fewer unwanted effects. The tested sub
stance, E. officinalis in a dose of 50 mg/kg body \Vt .. 
had antitussive activity similar to dropropizine. This 
dose was selected for better comparison with the anti
tussive activity of other plant extracts, as most of them 

are tested at this dosage. An experimental increase of 
dose up to 200 mg/kg body wt. was connected with en
hanced antitussive activity, which was still lower than 
that of codeine but more effective than that of 
dropropizine. 

In conclusion, we can report the presence of antitus
sive activity of E. officinalis in conscious cats, which is 
dose-dependent but higher than the antitussive activity 
of the commonly used non-narcotic antitussive dro-. . 
prop1z1ne. 
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