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ABSTRACT

Many formulations in Rasashastra textbooks are indicated for allergic conditions like Bronchial Asthma. Ra-
saushadhis are more effective than herbal preparations owing to their infinite shelf life, lower dose, faster action
and palatability®. Kasankusha rasa is a Kharaliya preparation indicated in various conditions of Shwasa and Kasa
as per the reference of Rasa Yoga Sagara® which is composed of Hingula, Maricha, Mustha, Vatsanabha and
Tankana. It is chosen for the present study, focusing on its Anti-Histaminic effect. Instead of using Kajjali which
is a tedious procedure to prepare as in other formulations, this yoga contains ShuddhaHingula thus easing the pro-
cedure. Hence, an attempt is made to validate the classical indications of the formulation to the current bio-
medicine scenario.
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INTRODUCTION

Bronchial Asthma is a chronic, inflammatory disease
of the airways, characterized by airflow obstruction,
bronchial hyperactivity and mucous production. It is
a global health problem as per WHO, affecting all
age groups. About 250 — 300 million people suffer
worldwide®. Deaths from this condition have reached
over 3,83,000 annually*. Some of the postulated rea-
sons for upper and lower respiratory tract allergic
diseases are increasing environmental pollution®and
increased predisposition of individuals producing
excessive IgE through a major change in the gene
pool, changing lifestyles, and non-judicious use of
antibiotics and corticosteroids in the contemporary
system of medicines leading to suppression of host
immunity and birth of multidrug-resistant traits of
pathogens, which in turn results in recurrence of RTI.
H 1 — Histamine antagonists are used in the manage-
ment of allergic conditions like Urticaria, Rhinitis
and Bronchial Asthma which show good clinical effi-
cacy in alleviating allergic symptoms, however, their
use is limited by poor tolerability, due to their anti-
cholinergic activity and sedative properties and un-
fortunately, none of these treatment modalities pro-
vides a permanent cure and has their limitations. De-
spite spending millions on effective antihistamine
drugs, biomedicine suffers major drawbacks in com-
prehensive allergic control. Hence, there is great
scope for Ayurveda to offer safe and effective allergy
management. Rasashastra is an offshoot of Ayurve-
da, and it is having the credential of revolutionizing
Indian pharmaceutics, by inventing the medicinal
values of minerals and rendering inorganic minerals
into bio acceptable therapeutically valuable medi-
cines.

Hence in the present study, Kasankusha rasa is pre-
pared and experimentally evaluated for its Anti-
Histaminic activity in guinea pigs.
METHODOLOGY

Preparation of test drug:

Kasankusha rasa was prepared in the Dept of
Rasashastra and Bhaishajya Kalpana, GAMC, Ben-
galuru. The fine powder of Shodhita Hingula,
Vatsanabha, Tankana, Maricha and Musta have tritu-

doi:10.46607/iamj1609092021

| IAMJ September 2021 |

rated in a khalva yantra with Jambeera rasa till it

attains vati lakshana® Pills of Mudga pramana (ap-

prox. 45mg) were rolled, dried in shade and stored in

an airtight container.

Experimental Animals:

Adult healthy guinea pigs of either sex weighing

about 350-400g, procured from Biogen laboratory

animal facility, Bengaluru. They were fed and housed

as per OECD guidelines. The animals were randomly

selected and kept in a cage for 5 days before dosing

to allow for acclimatization to the laboratory condi-

tions. The animal protocol was obtained from Institu-

tional Animal Ethics Committee (IAEC) with refer-

ence no. PESCP/IAEC/114/2020. The experimental

study was carried out in PES College of Pharmacy,

Bengaluru.

Dose of standard and trial drug ’

> Based on various research publications available
the dose of standard drug Chlorpheniramine ma-
leate was fixed as 2mg/kg body weight of guinea
pigs.

> The human dose of the trial drugs was converted
to an animal dose based on a standard dose con-
verting formula.

> The human dose of KR — 45mg/ day (45/ 60kg
=0.75 mg/kg bw)

> Guinea pig (mg/kg bw) = Human dose (mg/kg
bw) x Kn, ratio

> Guinea pig dose= 0.75mg x 4.6 = 3.45mg/kg bw
po is the medium dose.

EXPERIMENTAL TRIAL PROPER:

Study Design:

The effect was assessed by

a. Histamine induced broncho-constriction in guin-
ea pigs.

b. Haematological evaluation

c. Lung tissue parameters

a. Histamine induced Bronchoconstriction in

guinea pigs®:

Procedure:

» Overnight fastened guinea pigs were divided into
five groups each consisting of six animals. All
treatments were made orally.
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Group 1- Normal Vehicle (Ginger Juice)
Group 2- Disease Control (ovalbumin)
Group 3- Kasankusha rasa + Ginger juice
Group 4- Kasankusha Rasa

Group 5- Standard (chlorpheniramine maleate).

Table 1: Showing the study design

Gp GPNo Group Name

I 1-6 Normal vehicle- GJ

I 7-12 Ovalbumin- Control
Normal vehicle- GJ

Il 13-18 Ovalbumin- Control
KR+ GJ

v 19-24 Ovalbumin- Control
KR without GJ

Vv 25-30 Ovalbumin- Control

CPM

> Sensitization involved administering 500ul oval-
bumin intraperitoneally on the 0, 7" and 14"day.
On days 21, 22, 23 of the experiment, guinea pigs
were challenged by aerosolizing them with

1mg/ml of OVA for 15 min by placing the animal

in a histamine chamber connected to a nebulizer.

Dose and Route Dose frequency Duration
2ml/kg bw po Daily (1-23) 23 days
5001 OVA solution i.p 0, 7" and 14" day 3 days
OVA aerosol Daily for 15min (21-23) 3 days
2ml/kg bw po Daily (1-23) 23 days
5001 OVA solution i.p 0, 7" and 14" day 3 days
OVA aerosol Daily for 15min (21-23) 3 days
3.45 mg/kg bw po Daily (1-23) 23 days
500u1 OVA solution i.p 0, 7" and 14" day 3 days
OVA aerosol Daily for 15min (21-23) 3 days
3.45 mg/kg bw po Daily (1-23) 23 days
500ul OVA solution i.p 0, 7" and 14" day 3 days
OVA aerosol Daily for 15min (21-23) 3 days
2 mg/kg bw po Daily (1-23) 23 days

Measurement of allergic response- On the 24" day,
they fasted overnight. The following day, the animals
in each group were exposed to 1% w/v histamine
aerosol using a nebulizer at a pressure of 300 mmHg
in an air-tight plexiglass chamber. This caused pro-
gressive signs of difficulty in breathing leading to
asphyxia. The time of onset of asphyxia was record-
ed. The time taken for each animal to fully recover
was also measured as the recovery time (RT). The
percentage protection offered by the treatment against
asphyxia was calculated, using the formula:

Percentage protection = [(T5 — T)/T5] = 100

Where T, is the time of onset of asphyxia before drug
treatment

OBSERVATIONS AND RESULTS

T, is the time of onset of asphyxia after drug treat-
ment

Then the results were subjected to statistical analysis.
b. Haematological evaluation:

Blood sampling-At the end of the study, the blood
was withdrawn from the lateral saphenous vein and
used for the estimation of total WBC count and dif-
ferential leukocyte count (DLC).

c. Evaluation of Lung tissue parameters-
Procedure: The lung tissue was homogenized, then
the content was transferred into Eppendorf tubes and
centrifuged at 10,000 rpm for 10 min at 4°C. The
clear supernatant was used for the estimation of oxi-
dative stress markers — lipid peroxidation, reduced
glutathione, superoxide dismutase, and catalase.

Table 2: Showing percentage protection against histamine-induced allergy in normal and treated guinea pigs

Group No Group name

I Normal vehicle
I OVA control
Il KR+GJ treated
v KR treated

\Y CPM treated
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% Protection
4.09+1.03
3.15+1.85™
27.37+3.05%**
21.7445.19%**
32.46+1.96***
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Table 3: Showing effects on WBC count, LYM%, MID % and platelets.

Gp No Group Name WBC
(10%/uL)

| Normal vehicle 3.85+0.23

I OVA control 32.2042.12%**

Il KR+GJ treated 6.70+0.35%**

v KR treated 3.78+0.09***

\Y CPM treated 10.45+0.81***

LYM MID

(%) (%)
42.83+1.94 8.38+1.33
75.06+4.14*** 5.80+1.09™
43.23+10.61*** 9.43+2.41*
82.66+3.06™ 543+1.15™
62.53+17.74™ 9.43+3.85*

Table 4: Showing effects on RBC count, HGB, HCT, MCV, MCH and MCHC in normal and treated guinea pigs.

GpN | Gp Hematological parameter
0 name RBC HGB HCT MCV MCH MCHC
(10%pL) (g/dL) (%) (fL) (p9) (9/dL)

I Vehi- 5.50+0.10 20.43+1.55 56.86+1.04 103.33+0.35 37.07+£3.16 35.90+3.04
cle

I OVA  4.07+0.04**  16.03+0.32**  38.25+0.52** = 93.95+0.36** 39.28+0.46* | 41.86+0.38**
control | * * * * *

Il KR+G | 5.74+0.28** | 18.06+£0.88**  53.06+£2.95**  92.45+0.62** @ 31.41+0.19**  34.00+0.26***
J * * * *

v KR 4.45+0.03** = 14.38+0.14**  41.56+0.38** = 93.51+0.07™ 32.25+0.08** | 34.55+0.10***
treated @ * *

V CPM 4.64+0.17**  15.16+0.65™ 44.75£1.82** | 96.43+£0.28** = 32.58+0.20** = 33.83+0.24***
treated * * * *

Table 5: Showing effects on lung tissue parameters.

GpNo | Gp name LPO (nM/mg pro- GSH (U/mg pro- SOD (U/mg pro- Catalase (U/mg pro-

tein) tein) tein) tein)

I Vehicle treated 1.65+0.54 34.35+1.15 18.05+0.14 493.12+24.02

I OVA control 20.40+2.03*** 6.50+0.50*** 5.31+0.98*** 113.62+£27.13***

i KR+GJ treated 4.72+0.70%** 26.75+0.72*%** 12.53+0.37*** 377.75£33.90***

v KR treated 6.96+0.96%** 24.30+0.58*** 11.19+0.53*** 330.50425.12***

V CPM treated 3.47+0.43*** 29.54+0.26*** 14.93+0.48*** 437.37+36.55***

DISCUSSION protection of 27 +/- 3.05%. this may be due to

Discussion on Experimental model:

Guinea pigs are used in the study, because of sensi-

tivity and close anatomical and physiological associa-

tion, which exists between tracheal and bronchial

musculature, and Receptor pharmacology in guinea

pigs more closely matches that of human receptor

pharmacology than other commonly used species.

Discussion on Efficacy of test drugs on Histamine

induced bronchospasm in guinea pigs:

> Delayed onset of pre-convulsive dyspnoea time
in Group 11, 1V, V trial groups

» Kasankusha rasa showed maximum percentage
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ashukari/quick action of rasoushadhi.

» Kasankusha rasa with vehicle showed better
protection than kasankusha rasa plain and the
difference between them is significant, substan-
tiating the claim of Acharyas that
Anupana/Sahapana potentiates the action of the
main drug.

Discussion of Effects of test drugs on Haematolog-

ical parameters:

WBC count —Increased WBC count can indicate In-

fection, inflammation, tissue damage or

stress.’Significant increase of WBC was seen in
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Group II.

Lymphocyte count-Increased lymphocyte is a fea-
ture of infection/ allergic reactions. A significant in-
crease in lymphocyte count was observed in group II.
MID count- Increased count of MID is seen in acute
infection/ allergic reactions/ asthma. A non-
significant increase in group Il animals was seen.
RBC count- Lower levels of RBC counts were asso-
ciated with asthma and allergic disease.’®The guinea
pigs of group Il showed a significant decrease in
RBC count.

Haemoglobin count —Hb levels increases in lung
tissue damage, COPD etc., as an adaptive physiologi-
cal response to hypoxia, which stimulates the produc-
tion of mature RBCs from the bone marrow. * Sig-
nificant decreases in Hb levels were seen in group 1V
and V when compared to group II.

MCYV count — MCV increases in hypoxia. ?A signif-
icant increase in MCV in group Il guinea pigs was
observed when compared to group Il animals.

MCH count and MCHC count- There is increased
MCH and MCHC in group Il animals may be be-
cause of tissue damage leading to hypoxia which
promotes erythropoiesis, which causes secondary
polycythemia®

c. Discussion on Effects of test drugs on Lung tis-
sue parameters:

Lipid peroxidation: Lipid peroxidation is oxidative
damage that affects cellular mem-
branes, lipoproteinsin conditions with oxidative stress
often precedes irreversible cell damage. The guinea
pigs of group Il showed increased levels.
Glutathione: GSH is one of the fundamental antiox-
idants defense mechanisms in oxidant-induced lung
injury and inflammation. The guinea pigs of groups
I, IV, and V have shown a significant increase in
glutathione levels.

Superoxide dismutase: The superoxide dismutases
(SOD) play a pivotal role in protecting tissues from
damage by oxidant stress by scavenging superoxide
anion, which prevents the formation of other more
potent oxidants. The guinea pigs of groups I, 1V,
and V have shown a significant increase in SOD lev-
els.
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Catalase: Catalase, plays a central role in the antiox-
idant screen of the lungs by its ability to convert hy-
drogen peroxide to oxygen and water. Hydrogen per-
oxide is a harmful byproduct of many nor-
mal metabolic processes'*The guinea pigs of groups
I, 1V, and V have shown a significant increase in
catalase levels.

PROBABLE MODE OF ACTION OF
KASANKUSHA RASA IN SHWASA:

Tamaka shwasa is a Pranavaha srotas vyadhi where the
Vayu gets vitiated from its normalcy due to obstruction
made by Kapha. Hence the treatment principles adopted
should normalise Vata and Kapha and increase Agni to
remove obstruction in Strotas. In the present study of
Kasankusha rasa, except indications, there is no reference
of rasa, guna, virya etc of this formulation. Hence the Ra-
sa, Guna, Virya etc. which were described for individual
drugs are considered, so we can establish the possible
properties, actions, and mode of action of our trail drugs
by observing their pharmacological effects.

By its Rasa:

Katu rasa: Hingula, Vatsanabha, Tankana, maricha,
musta and Ardrakaswarasa (used in Hingulashodhana)
present in Kasankusha rasa has Katurasa. Katu rasa is
predominant in Vayu and Agni Mahabhoota which tend
to act in an upward direction. It also as Shothahara
(anti-inflammatory), Kanduvinashana (antihistamine),
Kriminhinasthi, Marganvivrunoti (broncho-dilator),
Kleda-Kapha-Malanupahanti (expectorant)®.

Kashaya rasa: Hingula, Vatsanabha: Musta, Gomutra
(used in Vatsanabhashodhana) has Kashaya rasa. It help-
sin the alleviation of kapha dosha of respiratory air-
way disorders and does Shoshana (dries up excessive
secretions)®.

By its Guna:

TeekshnaGuna: Vatsanabha, Maricha, Tankana, Go-
mutra has Teekshnaguna (penetrativequality). Teekshna
guna has Agni mahabhoota dominanace which is
Kaphagna (mucolytic-mucokinetic) and Shodhaka
(expectorant effect) and is very rare essential phar-
macological activities intreating Kasa and Shwasa-
roga.

Laghu, Rukshaguna: Gomutra, Vatsanabha, Tankana,
Musta, Maricha has Laghu, Ruksha guna. It helps to
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clear the inflammation, congestion and inhibits the
excessive secretions and discharges.
Vyavayi, Vikasi guna: Vyavayi and vikasiguna of
Vatsanabha account for quick absorption and easy
transportation of the drug into the cell membrane.

By Virya:

Ushna virya: Hingula, Vatsanabha, Maricha, Tankana,
Jambeera, Ardraka and Gomutra has Ushna veerya (hot
potency). It helpsin Pachana (digestive), Swedana
(diaphoretic), Vilayana (liquification), expectorant,
Kaphagna (reducesphlegm), Lekhana (scraping)and as
potent Vatakaphashamaka property*®.

By its Karma:
Vishahara and Ojovardhaka: Shwasa can be nidanar-
thakara roga of many other diseases and can also be
because of Visha.Amashayastha dushivisha can
cause secondary doshadusti and can lead to
Amashayastha kapha vata vikaras likeSshwasa.
Vishahara property and Ojo vardhaka property help
to counteract the primary pathogenesis of Visha and
Ojovyapat. Kasankusha rasa containing, Hingula,
Tankana, Gomutra as Vishaharaguna.

Deepana and Pachana:Origin of Shwasa is from
Aamashaya which is Pittasthana and correction of
Pitta or Agni is done by Deepana guna. Hingula,
Maricha, Vatsanabha, Musta, Jambeera, Ardraka,
Gomutra has Deepana, Pachanaguna.

Rasayana: Hingula and Vatsanabha is a Rasayana
most useful in all treatable cases of Shwasa roga.

By Doshgnata:

Kapha-vatagna properties:

» Hingula, Vatsanabha, Tankana, Musta, Mari-
cha, Jambeera, Ardraka, Gomutra has Kapha-
vatagna property, which helps in removing the
Malaroopi kapha from Pranavaha srotas, thereby
clearing the passage of Prana and normalising Sa-
mana vayu in Pranavaha srotas

In total, all the ingredients of Kasankusha rasa are
synergistically a potent fast-acting drug having Va-
takaphahara, Vatanulomaka, Marga Vivarana, Deepa-
na, Pachana, Balya, Brimhana, Kasa Shwasahara,
Rasayana effect. Hence Kasankusha rasa is found to
be a promising drug in the treatment of Shwasa.
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CONCLUSION

» In Histamine induced allergic response, Kasan-
kusha rasa showed significant percentage pro-
tection. Kasankusha rasa with anupana (ar-
draka swarasa) showed a better response than
Kasankusha rasa plain, which is statistically
significant.

»  Lung tissue parameters showed: Increased levels
of glutathione, super-oxide dismutases and cata-
lase in groups I, 1V and V. The guinea pigs of
groups II, 1V, and V have shown a significant
decrease in lipid peroxidation level

With the factual evidence obtained by experimental

data, it has been concluded that Kasankusha rasa is

an effective Anti-Histaminic drug and Anupana aug-
ments Drug action.
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