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Abstract: PulmoFlex, a polyherbal anti-asthmatic formulation has been
reported to possess antihistaminic, mast cell stabilizing, anti-anaphylactic
and antiallergic properties in experimental animals and clinical trials.
The present study was undertaken to determine the effect of PulmoFlex
on isolated perfused rat lung. The lung tissues were perfused at a pressure
of 50 mmHg using oxygenated Krebs solution at 37°C. PulmoFlex (l &
2 mg/ml) increased the pulmonary perfusion flow indicating its
bronchodilatory action. PulmoFlex (500 mcg) significantly prevented
histamine (50 mcg), acetylcholine (50 meg) and C-48/80 CIO mcg), induced
bronchoconstriction indicating its antihistaminic, anticholinergic and mast
cell stabilizing actions on pulmonary vascular beds and bronchioles,
respectively. Lung ti%ue of sensitized CBSA) rats treated with PulmoFlex
(20 mg/kg x 10 days) showed better perfusion following Ex vivo antigenic
challenge as compared to untreated rats. This indicates the possibility of
suppression of IgE mediated immune reaction by PulmoFlex. Thus, the
present findings, suggest that PulmoFlex acts as an antiasthmatic by its
bronchodilatory, membrane stabilizing, antihistaminic, anticholinergic and
immunomodulatory (reaginic antibody mediated) effects.
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TABLE I : Composition of PulmoFlex. Each 450 mg of
PulmoFlex contains:

PulmoFlex is a composite herbal
formulation intended for the treatment of
allergic respiratory diseases. The

composition of PulmoFlex is given in Table
I. It has been shown to provide symptomatic
relief in patients suffering from asthma and
allergic rhinitis with satisfactory tolerability
(1, 2l. It has also been shown to increase
the ventilatory performance of lungs as
indicated by increased FEV-I and PEFFR
cllongwith reduced airway obstruction in
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patients with acute and chronic asthma (2,
3). Antiallergic, antihistaminic and anti­
platelet aggregatory actions of PulmoFlex
have been reported by various authors (4­
8). The product was reported to be non-toxic
(9). However, there is no report so far on
this herbal product in relation to its effect
on perfused lung tissues of normal and
sensitized animals. Therefore, the effect of
PulmoFlex on perfused lung tissues of rats
was studied.

METHODS

Albino rats of Wistar strain were used.

Lung perfusion technique (10): Lungs
were isolated from experimental rats and
connected to a perfusion apparatus under a
constant pressure of 50-52 mmHg with
aerated Kreb's solution at 37°C through
trachea. The perfusate was collected in a
volumetric tube through a funnel after
giving 2-3 fine scratches over the
pulmonary lobes so that the perfusate can
flow down through alveoli and bronchioles.
The rate of flow (ml/min) was recorded. The
test substances were either dissolved in
reservoir containing perfusion fluid or
injected directly into the lungs through
trachea Llsing a fine hypodermic needle, as
the case may be.

Treatment groups

PulmoFlex powder was obtained from R
& D Laboratory of Indian Herbs,
Saharanpur.

Group-I. The effect of PulmoFlex (l and
2 mg/ml of perfusion fluid) per se on
pulmonary perfusion was measured after an
initial control observation. Effect of

PulmoFlex on perfusion flow rate in isolated
lungs was recorded for 3 minutes after 5
minutes of exposure to the product.

Group-2, 3 and 4. In these groups, the
effect of Pulmoflex (500 meg) pretreatment,
on histamine (50 meg), acetyl choline
(50 meg) and compound 48/80 (10 meg),
respective ly ind u ced bronchocons triction
was studied and the results were compared
with that of 50 meg of meclizine, atropine
and disodium cromoglycate (DSCG),
respectively. The dose of PulmoFlex was
selected after pilot experiments. The
constrictory agonists were administered
exogenously 3 minutes after the
administration of PulmoFlex.

Group-5. The rats were further divided
into two sub groups of six animals each.
They were then sensitized with FCA and
BSA as described elsewhere (11). One group
of rats was treated with PulmoFlex (20 mg/
kg; orally) for ten days following antigen
treatment, the other group remained
untreated. After ten days, the lungs from
each rat were perfused. The rate of
perfusion was recorded before and 3 minutes
after the challenging dose of antigen
(l00 meg/mI).

Group-6. These rats were sensitized
with antigen as described above. After ten
days the lungs were isolated and perfused.
The flow rate of perfusion was recorded 3
minutes after antigen challenge in presence
and absence of PulmoFlex (500 mcg/ml) and
DSCG (50 mcg/ml) in the perfusion fluid.

Statistical analysis: The results were
expressed as mean ± SE and analysed using
Student's t-test.
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RESULTS
12

Effect of Pulmoflex on histamine induced
bronchoconstriction ill siolated perfused rat
lung'S. (n=10).

a=Signific::lnt difference (PS;0.05) form control

b=Significant difference (P;S;0.05) form
histamine treatment;

c=Significant difference (P;S;0.05) form
histamine + pulmoflex treatment.

In the present study, PulmoFlex
~i(>"nificantly increased the rate of perfusion

Jow of isolated rat lung as compared to
'ontroJ (Fig. 1). Pre-treatment of the system

\ ith Pl1lmoFlex provided significant
3nt:lgonism against histamine, acetyl
choline and comp 48/80 induced
broJ1choconstriction. The results were
~'l)mpai'able with meclizine, atropine and

USCG, respectively although they produced
11l'~\l'ly equivalent effect at lower
concentration than PulmoFlex (Fig. 2, 3, 4).

Treatment of the sensitized rats with
~'ulll)(lPlex exerted significant protection

ag'ilinsL challenging dose of antigen induced
Jl·lll,choconstriction. The rate of perfusion
nUl'. \\ ,I.' comparecl between pre and po~t

.. nti~, 11 challenge III the same group
,j' d II 1I I . d s l Fig. 5 ) . P u 1m 0 FIe x a Iso

10

B

g
E 6
::J
o
>

Fir;. 2:

Control Histamine
(SOmcg)

Histamine
(50mcg) •
Pulmoflex
(500mcg)

a,b.c

~
.,~~

5;'~

:'~'&",0( ,

,,:,.

Histamine
(SOmcgl +
MeeHz.fne
(SOmcg)

a.b
a.b

ACh 50mcg ACh 50mcg + ACh 50mcg +
Pulmoflex Atropine
500mcg 50mcg

Control

14

12

10

E
8

'"E
::J 6
'0
>

4

2

0

a,b

Pulmonex
2mg/ml

a

Pulmoflex
1mg/ml

20 ~

18

16

E 12·
1 I-i • ,

Q
10

CI,r" ,f'i<

f I • iii 11I1

:J
' •• <•••

0 8
"...)'.
•• ft_

> " ~ .".
6 ,', ,'.

." IIII ......

{; , • III ., II
, • .i •

il •• ii-M
~ II If ,.". ~

• , I •

0
.....

1-

Control

Fi,:. I F'l,'" of I'ulillol'lex on perfusion flow rate of
i "lall'd 'al lun;;s. (n=10).

.1=;-;;, lIific;1nl dilTen,nce (PS;0.051 1'01'111 control;

I>=Sj~llil·il,ll\1. dift<-,."ncc (PS;O.051 form
jlulJ11(lt'kx II In;;/tnl) I."":ltment.

Fig. 3: Effect of Pulmoflex on acetylcholine induced
bronchoconstriction in siolated pert'used rill.
lungs. (n=10).
a=Significant difference (P~O.051 form control;

b=Signific::lnt difference (P:s;0.05) form
acetylcholine treatment.
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Fig. 4: Effect of Pulmoflex on compound 48/80 induced
bronchoconstriction in siolated perfused rat
lungs. (n=10).

a=Significant difference (P:c;0.05) form control;

b=Significant difference (P:c;0.05) form C-48/80
trea tmen t.

Fig. 6: Effect of Pulmoflex (ex vivo) on perfusion flow
in isolated sensitized rat lungs. (n=10).

a=Significant (P:c;0.05) difference form pre­
challenged value;

b=Significant (P:c;0.05) difference form
challanged value;

c=Significant (P:c;0.05) difference form
challanged + Pulmoflex value.
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Fig. 5: Effect of antigen challenge on perfusion flow
of Pulmoflex treated sensitized rat lungs
(n=10).

DISCUSSION

provided significant protection against
bronchoconstriction in perfused lungs of
sensitized rats by challenging dose of
antigen when the product was used ex vivo
(Fig. 6). DSCG exerted better protection In

this experimental model as compared to
PulmoFlex.

Increase in the rate of flow of normal
lung perfusion by PulmoFlex in present
study indicates bronchodilatory effect of this
product. PulmoFlex antagonized histamine,
acetyl choline and comp 48/80 induced
red uction in pulmonary perfusion flow
which clearly indicates its anti-histaminic,
anticholinergic and mast cell stabilizing
actions on pulmonary vascular beds. These
action of PulmoFlex were demonstrated
earlier in different experimental models
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namely, guineaping tracheal chain,
histamine aerosol induced collapse of
guineapigs and rat peritoneal mast cells (4­

7). PulmoFlex exerted similar action in
pulmonary vascular beds in the present
study.

Treatment of sensitized rats with
PulmoFlex also prevented subsequent
an tigen induced bronchoconstriction and
thereby maintained the nearly normal
pulmonary perfusion flow. This indicates the
possibility of suppression of IgE mediated
immune function by PulmoFlex. The action
may also be due to mast cell stabilization.
Earlier, PulmoFlex was reported to increase
the survival rate of mice against antigen
induced anaphylactic bronchospasm and
provided protection against passive foot
anaphylaxis in mice (4). The probable
suppression of reaginic antibody mediated

Indian J Physiol Pharmacol 1999; 43(4)

Immune response by PulmoFlex indicates
potential for use in allergic respiratory
diseases.

PulmoFlex also showed a mast cell
stabilizing action in the present study. It
protected the sensitized lungs of rats against
challenging dose of antigen induced
bronchoconstriction when administered ex

vivo. Mast cell stabilizing as well as
antihistaminic actions of PulmoFlex have
been reported earlier also (4-7).

Thus, the present study demonstrates
that PulmoFlex possesses bronchodilatory,

membrane stabilizing, antihistaminic,
anticholinergic and immunomodulatory
(reaginic antibody mediated) properties
which may be responsible for anti-asthmatic
effect of this herbal product.
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