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ABSTRACT

Background: Asthma is a very common and chronic disease in which there is an inflammation
of the lungs. Inflammatory airways and narrowing, spasms, over-secretion of mucus,
bronchoconstriction, and eosinophilic airway inflammation are generally seen in the asthmatic
condition. Globally, its prevalence is rising constantly. The extracts of Lonicera obovata and Morina
longifolia of the Caprifoliaceae family were traditionally used by the Himalayan local people to
treat asthmatic and inflammatory conditions. Objectives: The goal of this experimental study
was to identify the phytochemicals of the plants through GC-MS. To investigate and compare the
anti-asthmatic potential of methanolic whole plant extracts of L. obovata and methanolic root
extracts of M. longifolia through in-vivo experiments. Materials and Methods: The anti-asthmatic
potential of extracts was determined by the method of leukocytosis and eosinophilia induced by
milk in the Swiss albino mice model. Results: Various secondary active phytoconstituents were
detected through the GC-MS screening method, some of which have anti-allergic (anti-asthmatic)
and antihistaminic properties. The in vivo experiment result showed that in the case of increased
leukocyte count, M. longifolia shows better results than L. obovata, and in the case of increased
eosinophil count, L. obovata shows better results than M. longifolia to reduce the increased count.
Conclusion: The anti-asthmatic potential of plant extracts could be due to the presence of the
phytoconstituents like 1-Monolinoleoylglycerol trimethylsilyl ether in the L. obovata extracts and
Octadec-9-enoic acid and Cis-vaccenic acid in both L. obovata and M. longifolia extracts. Hence,
through the experiments, the unexplored anti-asthmatic properties were revealed and justifies
the traditional usage of both plants to treat asthma.
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INTRODUCTION

Asthma is a non-communicable and long-lasting body disorder
that leads to lung inflammation, breath shortness, tightness of
the chest, wheezing, and cough. The disordered physiological
processes associated with asthma are leukocytes (mainly
eosinophils) infiltration, reversible obstruction of airways/
bronchi, remodeling of bronchi wall, hyperresponsiveness
and hyperreactivity of smooth muscle cells of airways (due to
narrowing of airways), mucus hyperproduction by goblet cells,
and chronic inflammation of airways.® The prevalence of asthma
has been increasing day by day. Around 300 million people suffer
worldwide and 250,000 people die annually from asthma.™ In the
prevalence, mortality, severity, and incidence of asthma, there is a
great variation among regions, sex of the organism, and stages of
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life, affecting people of all age groups in millions. The prevalence of
the asthmatic condition is high in children as compared to adults
and mortality is higher in adults than children. Its prevalence is
higher in female adults. Itaffects people worldwide with prevalence
rates more in well-paid countries than in the least developed
countries. Relatively to other chronic diseases, asthma has high
morbidity rates and low mortality rates. It worsens the quality
of life. It is a complex multi-factor medical ailment that occurs
due to interactions between hereditary susceptibility, host factors
like obesity, infection, and environmental factors like pollution,
allergens, pollens, etc.”! Th2 cytokines-IL-4, IL-5, and IL-13 play
a significant function in the disordered pathological processes
in asthma. The trigger point in asthma is the affinity between
elevated serum IgE and inflammatory mediators IL-4, IL-5, and
IL-13 that are generated by Th2 cells in pulmonary tissue.”? As
reported, more than 50 different types of mediators are known
to be involved in the development of asthma.') Some known
mediators that are involved in asthma are histamine, leukotrienes,
chemokines, prostaglandins, etc. The Chemokines show affinity
towards inflammatory cells like eosinophils, T-lymphocytes,
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macrophages, etc. The interleukin-4 and Interleukin-13 which
are extravasated from Th2 cells give rise to airway constriction,
hyper-responsiveness, mucus overproduction, and eosinophilia
in the airways caused by Interleukin-5."! Hematological
parameters can help in the diagnosis and prognosis of asthma
disease. Eosinophils, neutrophils, epithelial cells, mast cells,
macrophages, etc are the cells that take part as an important role
in the onset of asthma. Granulocytic parameters like eosinophilia
and neutrophilia are characteristic aspects of allergic diseases like
asthma. Eosinophils counter asthma and infection.”

In allopathy, generally, asthma is treated by using bronchodilator
drugs (for example B2-adrenoceptor agonists and leukotriene
receptor antagonists) and corticosteroids that inhibit eosinophil
function. Though these are very effective against asthma
but have numerous adverse effects on the body. Sedation
and neuropsychiatric symptoms are the main side effects of
B2-adrenoceptor agonists and leukotriene receptor antagonists.
Osteoporosis, weight gain, Candidiasis, skin lesions, osteopenia,
hoarseness, and cushingoid features are the side effects of

3100 The traditional medicine system is

corticosteroid therapy.!
well-known everywhere in the world. In the traditional system,
there was a usage of medicinal plants in treating many ailments.
US Food and Drugs Administration certified that 34% of new
medicines were derived from natural product derivatives between
1981 and 2010."Y The medicinal plants that are used to treat
asthma must have the properties like smooth-muscle relaxant,

anti-histaminic, immunomodulatory, and anti-inflammatory."”

Lonicera obovata of the Caprifoliaceae family is commonly
known as Blueberry honeysuckle or small-leaved honeysuckle.
It is a dwarf perennial shrub bearing dark bluish-purple fleshy
berries which are spherical in shape and born in pairs. It is
distributed in Asian countries globally and in Himachal Pradesh,
Uttarakhand, Jammu and Kashmir, and Sikkim in India and
it grows at an altitude of 7000-14000 feet approximately.!'”
Traditionally, local people of Kinnaur district of Himachal
Pradesh, India used the whole plant powder of L. obovata mixed
with other plants such as Aconitum violaceum, Rhododendron
anthopogon, Gentiana nubigena, Meconopsis aculeata, and
Polygonum tortuosum twice a day for the treatment of asthma.!'”
Morina longifolia is a member of the Caprifoliaceae family and
its common name is Himalayan Whorlflower. It is an evergreen
perennial and glabrous herb having dark green leaves with spines,
distributed in the Himalayan region (Kashmir) up to Bhutan and
found at a height of 2400-4200 meters. This medicinal plant was
used by the traditional medical system. It was reported that this
plant is used to treat wounds caused by maggot infestation.!'
M. longifolia essential oil exhibits antimicrobial, antibacterial,
and antifungal properties. This plant is aromatic in nature and
due to this property, it is used in agarbatti and dhoop making
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and aromatic flowers used for unconsciousness.""” Traditionally
people used flowers and leaves of this plant to digest food faster
and for curing wounds and increasing appetite. This plant is also
rich in antioxidant compounds.'® As previously informed, the
roots of this plant treat the condition of boils and have antiallergic
properties.['”)

The purpose of this experimental work was to find out the
bioactive phytoconstituents which are having anti-asthmatic
properties and to determine and compare the anti-asthmatic
potential of plants Lonicera obovata and Morina longifolia by the
method of leukocytosis and eosinophilia induced by milk in the

albino mice model.

MATERIALS AND METHODS

Collection of plants and their authentication

L. obovata whole plant was collected from the Churdhar peak,
Sirmour district, Himachal Pradesh in the month of July 2019. M.
longifolia root part was collected from the Hatu peak, Narkanda,
Shimla, Himachal Pradesh in August 2019. Their identification
was done by B.S.I., Northern Regional Centre, Dehradun,
Uttarakhand, India. The identification number is BSI/NRC/
Tech./Herb.(Ident.)/2019-20/328.

Extraction method

The plant’s parts were washed properly with water, shade-dried,
and ground in a mixer. Methanol (95%) solvent was used to
prepare the extract of the plants. The maceration procedure was
followed for extraction in which the methanol was poured into
a flask on the coarse plant powder until all the plant material
was dissolved in the solvent. The flask was kept in a shaker for
continuous stirring to make sure for complete extraction for 3-4
days. Then it was sieved with filter paper (Whatman) and kept
for drying out. The solvent was evaporated and a layer of extract
remained in the Petri plate and set aside at a very low temperature
for further usage.

Chemicals purchase

The chemicals used for the experiments are Diethyl ether,
Methanol,
Sodium Hydroxide solution, Ferric Chloride, Fehling A and

Dexamethasone, Chloroform, Sulphuric acid,
Fehling B reagents, Hydrochloric acid, Potassium Iodide, and
Mercuric Chloride. These were purchased from G.K. Entreprises,

Chandigarh.

Qualitative screening for phytochemicals

Methanolic extracts of L. obovata (whole plant) and M. longifolia
(root) were used for qualitative screening of phytochemicals.
Different test methods were used for the screening of various
phytochemicals to know their presence in the extracts.!'®!
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Analysis of extracts for their secondary metabolites
by Gas Chromatography-Mass Spectrometry

The characterization of plant secondary metabolites was done
by a GC Clarus 500 Perkin Elmer system encompassing an
AOC-20i autosampler and gas chromatograph attached with a
mass spectrometer. It was equipped with a capillary column 30
x0.25 mm ID x 1EM df, eV. The temperature of the oven was set
from 110°C to 280°C for 5 min. to 10 min. hold time. The volume
that was injected into the gas chromatograph was 10 pL. The
carrier gas Helium was utilized. The run time for the procedure
was 30 min. The low mass and high mass values were taken at
40 m/z and 650 m/z. With the aid of Retention Time (R ), CAS
number, molecular formula, and weight, unknown secondary
metabolites were revealed when these were compared from the
NIST databases.

Animal model

Male albino mice (20-25 g) of the Swiss strain were procured for
the in-vivo experiment to evaluate the anti-asthmatic properties
of plants. Proper food and distilled water was provided to mice
and ensured about standard conditions like temperature and
sunlight in the lab. IAEC sanctioned the experimental protocol
and the sanction number is PU/45/99/CPCSEA/IAEC/2019/316.

Acute toxicity determination

For determination of the acute toxicity of plant extracts, the
OECD guideline number 423 was followed up. The oral dosage of
500, 1000, 1500, and 2000 mg/kg plant extract concentrations was
introduced to the animals. Mice were observed for 1, 4, and 24 hr
of extracts administration."!

In-vivo experiment for the anti-asthmatic potential
of plants

The anti-asthmatic potential of plant extracts was determined
by the assay of leukocytosis and eosinophilia in mice induced
by milk. The mice were separated into five categories, each
category having 6 mice. Mice were given anesthesia by the diethyl
ether chemical before blood was collected from the retroorbital
plexus. The first group (control) was introduced with 10 mL/
kg distilled water orally, the second group was injected with 4
mL/kg boiled and cooled milk subcutaneously, the third and
fourth group was administered with 100 and 200 mg/kg plant
extracts intraperitoneally and the fifth group administered with
50 mg/kg dexamethasone drug intraperitoneally. After 30 min of
administration of plant extracts and dexamethasone, the 4 mL/kg
milk was injected subcutaneously into the third, fourth, and fifth
groups. The total leukocyte number and total eosinophil number
were counted in each group before extract treatment and after 24
hr of milk administration and the difference was calculated.”!
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Statistical method

The values were represented by mean * Standard error of the
mean using Excel 2016. With the help of SPSS version 16.0
software, ANOVA and Dunnet’s (post hoc test) were used. The
statistical significance measurement value (denoted by P) was
chosen as less than 0.05.

RESULTS

Qualitative screening for phytochemicals

The qualitative screening disclosed that glycosides, flavonoids,
tannins, steroids, phenols, and terpenoids were found in both
the whole plant extract of L. obovata and the root extract of M.
longifolia. Saponins are absent in both plant extracts. Alkaloids
are present in M. longifolia but are absent in L. obovata as
presented in Table 1. These phytochemicals are of great medicinal
importance like tannins and terpenoids have analgesic and
anti-inflammatory properties, and tannins also have astringent,
antioxidant, antidiarrheal, antifungal, antiviral, antibacterial,
cytotoxic and antiparasitic properties.?"*! Saponins have
the properties to treat infections caused by fungi and yeast.
Flavonoids help in preventing allergies, cancer, and inflammation
and exhibit antioxidant, antimicrobial, and antiviral potential.
Cardiac glycosides help to cure heart failure.?" Alkaloids have
various activities like anticancer, analgesic, antihypertensive,
antimalarial, and antiarrhythmic. Phenols possess potential
against inflammation and cancer.”

Analysis of extracts for their secondary metabolites
by Gas chromatography-mass spectrometry method

In the L. obovata extract, 16, and in the M. longifolia 13 bioactive
phytochemicals were detected by the screening method of
GC-MS. Figure 1 and Figure 2 represent the graphical record
of L. obovata and M. longifolia extracts showing relative
concentrations of the bioactive phytoconstituents at different
peak heights. Table 2 and Table 3 show the list of both plants’
identified phytoconstituents with their percentage of peak
area, Retention Time (R), and molecular formula. The
biological properties of some identified phytoconstituents of
L. obovata extract are the following: 2,2-Dimethoxybutane
exhibits antidermatophytic,?! and antimicrobial properties.?"
9-Octadecenal, (Z) has anti-inflammatory, anticancerous, and
antimicrobial activities and reduces the risk of heart attack and
atherosclerosis.””! i-Propyl 9-tetradecenoate has antimicrobial
potential.®!  1-Monolinoleoylglycerol  trimethylsilyl ether
exhibits  antiasthmatic, anti-inflammatory,  antioxidant,
anti-diabetic, anticancerous, and anti-arthritic properties and
has potential against microbes, prevent liver damage, and
is diuretic.”” 9-Octadecenoic acid (Z)-, phenylmethyl ester
possesses anticancer, antimicrobial, and antiviral activities;
is a photoprotective agent and defends skin barriers.”™ It is a
5a-reductase inhibitor, prevents inflammation, repels insects,
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Table 1: Qualitative analysis of bioactive phytoconstituents of L. obovata and M. longifolia.

Phytochemicals Qualitative method

Alkaloids Mayer’s reagent

Phenolic compounds FeCl, test

Tannins FeCl, test

Terpenoids Salkowski’s test
Glycosides Fehling’s test
Flavonoids Sodium hydroxide test
Saponins Foam test

Steroids Salkowski test

+ indicated presence and - indicated absence of phytochemicals

L. obovata extract M. longifolia extract

- +

+ 4+ o+ o+ o+
+ 4+ 4+ o+ o+

Table 2: Bioactive phytoconstituents of L. obovata extract.

Compound name

2,2-Dimethoxybutane
Dimethylsulfoxide-D6

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)

oxy]methyl]ethyl ester, (Z,Z,Z)
9-Octadecenal, (Z)

Cis-Vaccenic acid

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)-1-[[(trimethylsilyl)

oxy]methyl]ethyl ester, (Z,Z,Z)

i-Propyl 9-tetradecenoate

9-Octadecenoic acid, 2,2,2-trifluoroethyl ester
1-Monolinoleoylglycerol trimethylsilyl ether
9-Octadecenoic acid (Z)-, phenylmethyl ester

Octadec-9-enoic acid

9-Octadecenoic acid (Z)-, 2-hydroxy-1-(hydroxymethyl)ethyl ester
9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)-1-[[(trimethylsilyl)

oxy]methyl]ethyl ester, (Z,Z,Z)
6-Octadecenoic acid

i-Propyl 9-tetradecenoate

9-Octadecenoic acid (Z)-, phenylmethyl ester

and has hypocholesterolemic effects.” 9-Octadecenoic acid (Z)-,
2-hydroxy-1-(hydroxymethyl)ethyl ester inhibits proliferation in
Keloid fibroblasts,®” and induces testosterone hydroxylase.?!
The phytoconstituents identified in the M. longifolia extract
also show biological properties like Cyclopentaneundecanoic
acid, methyl ester has antimicrobial activity.*®¥ 2-Methyl-
7,7-3,13-octadecadienol  exhibits  herbicidal,
and 6,9,12-Octadecatrienoic

pesticidal,
insecticidal ~ properties.”*”
(Z)Z,Z)

antioxidant, antimicrobial, and pesticidal properties and treats

acid, phenylmethyl ester, possesses  anticancer,
inflammation.¥ Both the plants have common phytoconstituents

with some properties such as Cis-Vaccenic acid exhibits
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Retention time Molecular formula  Peak
(minutes) area (%)
3.35 CH, O, 0.14
3.82 C,D,0S 91.20
20.46 C,H,,0,8i, 6.81
21.69 C,H,0 0.07
21.80 C,H,0, 0.06
21.95 C,H,,0,Si, 0.07
22.70 C,H,,0, 0.07
22.85 C,H,EFO, 0.10
22.97 C,H,,0,Si, 0.03
23.29 C,H,0, 0.35
23.93 C,H,0, 0.05
24.08 C,H,0, 0.31
24.58 C,H_0,Si, 0.07
24.80 C,H,,0, 0.12
25.45 C,H,,0, 0.39
2591 C,H,0, 0.14

activities like antiallergic, anti-inflammatory;® antibacterial,
hypolipidemic;® antioxidant, tyrosinase inhibition,* and
anti-cancerous.””  6-Octadecenoic acid has antioxidant
potential,®® and has antimicrobial and anti-aging properties, and
treats cancer.* 9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)
(2727)

possesses anti-inflammatory, antioxidant, antidiabetic,*” and

oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester,
anticancerous properties.*!! Octadec-9-enoic acid prevents
coronary heart disease, and inflammation and repels insects. It
is a hepatoprotective and hypocholesterolemic agent and also

exhibits antihistaminic and anticancer properties.*’
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Table 3: Bioactive phytoconstituents of M. longifolia extract.

Compound name Retention time Molecular formula Peak area
(minutes) (%)
Dimethylsulfoxide-D6 3.83 CD0OS 43.82
Dimethylsulfoxide-D6 13.07 C,D,0OS 3.92
Dodecanamide 16.64 C,H,.NO 38.80
Cyclopentaneundecanoic acid, methyl ester 17.64 C.H,,0, 0.72
2-Methyl-Z,Z-3,13-octadecadienol 19.22 C,H, 0 1.31
Cis-Vaccenic acid 19.35 C,H,0, 2.28
6-Octadecenoic acid 21.93 C,H,,0, 0.53
6,9,12-Octadecatrienoic acid, phenylmethyl ester, (Z,Z,Z) 22.56 C,.H, 0O, 2.30
6-Octadecenoic acid 23.92 C,H,0, 0.48
Cis-Vaccenic acid 24.09 C,H,0, 1.22
14-Octadecenal 25.40 C,H,,0 2.54
9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl) = 25.92 C,H,0,Si, 1.11
oxy]methyl]ethyl ester, (Z,Z,Z)
Octadec-9-enoic acid 29.31 C,H,,0, 0.97
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Figure 1: Chromatogram showing bioactive phytoconstituents of L. obovata extract by the method of Gas Chromatography-Mass Spectrometry.
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Figure 2: Chromatogram showing bioactive phytoconstituents of M. longifolia extract by the method of Gas Chromatography-Mass Spectroscopy.
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Figure 5: Histogram showing consequences of root extract of M. longifolia on
increased leukocyte in mice. *p<0.001 and **p<0.05 when comparison was
done with the control.

Acute toxicity determination

No mortality was noticed among mice that were administered
with extracts in both plants till the concentration of 2000 mg/kg
in the observation time span of 14 days. No behavioral changes,
skin reactions, changes in breathing, toxicity signs, etc. observed.
So, the Lethal Dosage (LD, ) was more than 2000 mg/kg.

In-vivo experiment for the anti-asthmatic potential
of plants

In this assay, the count of leukocytes and eosinophils was
increased in a significant manner (p<0.001) in the albino mice by
the injection (subcutaneous) of 4 mL/kg milk allergen after 24 hr.
The increased count was decreased in a significant way (p<0.05)
by the administration (intraperitoneal) of extracts at 100-200 mg/
kg in the case of both plants, as when compared to the standard
dexamethasone (reference drug). In the experiment, the count
reduction by the plant extracts was dose-dependent. In the case of
L. obovata, the increased leukocytes count (2475+148.18) by the
milk allergen was significantly (p<0.05) reduced to (1280£133.29)
and the increased eosinophil count (76.83+3.13) was also
significantly (p<0.001) reduced to (51.33+2.27) by the extracts
at a higher concentration of 200 mg/kg when compared to their
reference drug as presented in Figure 3 and 4. In M. longifolia,
increased leukocytes count (2475+148.18) was significantly
(p<0.05) reduced to (1216.66+138.24) and increased eosinophil
count (76.83+3.13) was also significantly (p<0.001) reduced to
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(68.66+2.76) by the plant extracts at 200 mg/kg concentration
when compared to their reference drug as presented in Figure
5 and 6. Here, when a comparison was made between these two
plants, in the case of increased leukocytes count, M. longifolia
extracts showed better results to reduce the increased count,
and in the case of increased eosinophil count, L. obovata showed
better results in reducing the increased count.

DISCUSSION

Medicinal  plants different types of secondary
phytoconstituents which possess various properties to treat
and cure diseases. Plant secondary metabolites like flavonoids,
phenolic compounds, alkaloids, terpenoids, and saponins help in
the treatment of asthma. Secondary metabolites like glycosides,
lactones, polysaccharides, and terpenes have immunomodulatory
potential. In asthma and inflammation, the key cytokines are
regulated by the potent compounds flavonoids and phenols.!"”!
In our research work, flavonoids, phenolic compounds, and
terpenoids are present in both plants and alkaloids are present
in M. longifolia extracts as pointed out by the preliminary
phytochemical analysis. The active phytoconstituents having
anti-asthmatic properties were identified in the whole plant
extract of L. obovata and root extract of M. longifolia by the

have
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GC-MS screening. The anti-asthmatic potential of plants L.
obovata and M. longifolia was determined by using the mice
model and a comparison was made with the reference drug in
both plants.

The term eosinophilia is related to many respiratory problems,
one of which is asthma. In the eosinophilia condition, eosinophils
increase irregularly (more than 4%) out of the total leukocyte
number. Eosinophilia is responsible for the shed off of the
epithelial layer of airways, constriction of bronchi, and further
spread of inflammation in the respiratory tract.¥ Eosinophil
count in the blood can be used as a prognostic biomarker (in
the prediction of asthma in advance) but not in the diagnosis as
confirmed by the Global Initiative for Asthma. Leukocytosis (high
white cell count of blood than normal) is a common characteristic
of asthma. A study was conducted by the authors to know the
anomalies in the hematological profile of patients suffering from
asthma, in which they found out that the White blood cell count
was higher when compared with healthy control.”’ In asthma, the
severity and seriousness of impaired lung function are directly
linked with leukocyte and eosinophil count in the blood. Thus,
the blood count of leukocytes and eosinophils can be used as a
marker for the severity of the impaired function of the lungs.'*! It
is reported that the leukocytes and eosinophils count will increase
after 24 hr when the milk allergen is parenterally administered
(subcutaneously) in albino mice. This traumatic state can be
normalized by the use of adaptogens or drugs that reduce stress.
Besides leukocytosis and eosinophilia, inflammatory mediators
such as histamine, cytokines, etc. promote ongoing inflammatory

conditions.®!

The present research work disclosed that both plants L. obovata
and M. longifolia possess good anti-asthmatic potential, as this
potential of both plants is also traditionally claimed. To the
best of my information gathered, there is no published research
work on the anti-asthmatic potential of L. obovata. Though the
antiallergic activity of M. longifolia is mentioned in the literature,
but not been experimentally proven as per my knowledge.
There is also no published work on screening for the secondary
active phytochemicals of L. obovata and roots of M. longifolia
by the GC-MS method. Here, the research work disclosed that
the secondary phytoconstituents like 1-Monolinoleoylglycerol
trimethylsilyl ether in the L. obovata extracts and Octadec-9-enoic
acid and Cis-vaccenic acid in both L. obovata and M. longifolia
extracts have anti-asthmatic properties as confirmed through
the GC-MS study. Therefore, it was appropriate to explore the
traditionally claimed anti-asthmatic properties of these plants in
an animal model.

CONCLUSION

Some active phytoconstituents with anti-asthmatic properties
were identified in the whole plant extracts of L. obovata and M.
longifolia root with by GC-MS, then further by the experiments
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performed, it justifies that both the plants were traditionally
used for the cure of asthma disorder. These plants significantly
reduced the elevated count of leukocytes and eosinophils in the
mice model. No work has been done on these plants for their
anti-asthmatic potential, so there was a need to explore these
plants. A novel herbal anti-asthmatic drug can be prepared from
these plants bypassing the side effects of steroid-containing
allopathic drugs.
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SUMMARY

Methanolic whole plant extract of L. obovata and methanolic root
extract of M. longifolia were prepared and analyzed by qualitative
phytochemical screening method and Gas Chromatography-Mass
Spectrometry method. Then, the anti-asthmatic potential of both
plants was determined and compared on the mice model by the
assay of milk-induced leukocytosis and eosinophilia. Through this
research work, it is found that there are 16 active phytoconstituents
identified in L. obovata and 13 phytoconstituents identified in M.
longifolia. Both plants show a significant reduction in the elevated
count of leukocytes and eosinophils induced by the milk, thus
showing anti-asthmatic properties.
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