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ABSTRACT

Objective: The objective of this study was to evaluate the antiasthmatic activity of ethanolic extract of Wrightia tinctoria leaves in albino wistar rats.

Methods: The plant extract was taken by soxhlet apparatus with 90% ethanol. Two methods are carried out such as milk-induced leukocytosis and 
ovalbumin-induced leukocytosis; (4 ml/kg) milk induced as intoxicant given by subcutaneous, (4 ml/kg) ovalbumin given by intraperitoneal injection, 
and standard drug as dexamethasone (50 mg/kg) given for both activity and drug extract for all three test groups (low, medium, and high) blood 
collected from the retro-orbital plexus and count the leukocytes before and after 24 h after drug administration.

Result: Test 1, Test 2, and Test 3 groups were found to significantly (**p<0.01) decrease ambulation counts as compared to milk and ovalbumin control 
group. The treatment group was founded to significantly (**P<0.01) milk and ovalbumin control group increases ambulation count as compared to 
all test groups and standard groups.

Conclusion: In this study, we conclude that an ethanolic extract of the leaves of W. tinctoria possesses a significant antiasthmatic property, which is 
probably mediated through inhibition of histamine. The activity shown by ethanolic extract of W. tinctoria was found to be dose dependent.
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INTRODUCTION

Asthma is a complex inflammatory disease causing airway narrowing, 
and it is associated with changes in the level of mast cell, lymphocytes, 
cytokines, and other inflammatory cell product [1]. Asthma affects 
about 300 million people worldwide, and it has been estimated that a 
further 100 million will be affected by 2025 [2]. Wrightia tinctoria, Pala 
indigo plant or dyers’s oleander, is a flowering plant species in the genus 
Wrightia belong to family: Apocynaceae. In Hindi: कपार Kapar, in Tamil: 
palali, in Marathi: Kala Kuda, in Malayalam: Aiyapalai, Neelappala, in 
Kannada: Ajmara. Found in India, Southeast Asia, and Australia, and 
is also a native of Burma. It is found in dry and moist regions in its 
distribution. Various parts of the plant have medicinal properties [3]. 
It contains triterpenoid as well as cycloartenone and cycloelucalenol. 
It possesses different pharmacological activity, including anti-ulcer, 
anthelmintic, anti-inflammatory, antimicrobial, and antidiabetic [4-7]. 
The leaves contain triterpenoid constitutes as well as cycloartenone, 
cycloeucalenol, β-amyrin, and β-sitosterol. Triterpenoids contain 
lupeol administration of lupeol caused the reduction of cellularity 
and eosinophils in the bronchoalveolar lavage fluid. The leaves of 
W. tinctoria also contain flavonoids such as luteolin and apigenin which 
possess potential antiasthmatic activity. Luteolin is a kind of a plant-
derived natural compound with an immunomodulatory effect, and 
it is possible that luteolin could be a useful therapeutic agent against 
allergic asthma and rhinitis [8,9] (Fig. 1).

METHODS

Preparation of plant extracts
The collected leaves of W. tinctoria were washed and sundried for 6 days, 
and the dried leaves were grinded to make a smooth powder and sieved 
through the mesh for fine powder. Powder was stored in a cool and dry 
place until extraction. Extraction was done using ethanol (90% v/v) in 
a Soxhlet apparatus at 60°C. The solvent was completely evaporated in 

the hot air oven. The extract was stored in airtight container at 4°C until 
use. The yield was observed to be 28% w/w.

Animals
Animals required for the research work were approved by the Oriental 
College of Pharmacy, Sanpada Institutional Animal Ethics Committee 
(IAEC) Proposal No. OCP/IAEC/2017-2018/01. Animals procured were 
male albino wistar rats (200 to 2500 GM)/were obtained from Bharat 
Serums and Vaccines Limited (CPCSEA REG NO. 103/PO/NRcRcRcBiBt/
SL/CPCSEA dated 27/04/2017).The animals were housed in well 
ventilated, air conditional animal house at a constant temperature of 
23°C±2°C, with the relative humidity of 55–60%. The animals were 
housed in spacious polypropylene cages with paddy husk as bedding 
material. The animals were maintained on a standard pellet diet and 
purified water. The animals were provided with food and acclimatize 
for a period of 7 days.

Induction of milk and ova-albumin
After overnight fasting, before 30 min the drug was administered, over 
30 min the milk was induced by subcutaneous injection (4 ml/kg). The 
control group received normal saline as alone. After 24 h, the leukocytes 
count before and after 24 h of drug administration. After completion 
10 days of washing period, the ovalbumin was induced by intraperitoneal 
injection (0.2 ml per rat), on day 7, (0, 7, and 14) after 8 days, the leukocyte 
count was done for increasing leukocytosis level in asthma.

Experimental design
A total of 36 rats were used in the present investigation. The animals 
were randomly divided into six groups of six rats in each group.

Milk-induced leukocytosis
Group 1: Normal saline (1 ml/kg)
Group 2: Milk (intoxicant) (4 ml/kg)
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Group 3: Dexamethasone (standard) (50 mg/kg)
Group 4: W. tinctoria + Milk (100 mg/kg)
Group 5: W. tinctoria + Milk (150 mg/kg)
Group 6: W. tinctoria + Milk (250 mg/kg)

Ovalbumin-induced leukocytosis
Group 1: Normal saline (1 ml/kg)
Group 2: Ovalbumin (4 ml/kg)
Group 3: Dexamethasone (standard) (50 mg/kg)
Group 4: W. tinctoria + Ova-albumin (100 mg/kg)
Group 5: W. tinctoria + Ova-albumin (150 mg/kg)
Group 6: W. tinctoria + Ova-albumin (250 mg/kg)

Sample collection
Milk-induced leukocytosis
Rats were divided into six groups with six in each group. Blood samples 
were collected from the retro-orbital plexus. Group 1 served as normal 
saline, Group 2 received milk subcutaneous. Group 3 received standard 
as dexamethasone (50 mg/kg) as intraperitoneal injection, Group 4 to 
Group 6 was received EEWT in low intermediate and high dose. Except 
normal, all the groups were injected boiled and cooled milk (4 ml/kg, 
SC.) for 30 min after treatments. Total leukocyte count was done in each 
group before administration of the test compound and 24 h after milk 
injection. The difference in total leukocytes count before and after 24-h 
drug administration was calculated [10].

Ovalbumin-induced leukocytosis
Except normal, all rats are sensitized intraperitoneally (IP) with 0.2-
ml ovalbumin mixed with alum on days 0, 7, and 14. Group 1 received 
normal saline, Group 2 received ovalbumin, Group 3 received standard 
as dexamethasone, and Group 4 to Group 6 received EEWT in low-
intermediate high dose. On day 21, except normal all groups were 
injected ovalbumin (0.2 ml IP) 30 min after treatment. The rats was 
exposed to aerosolized 1 ml ovalbumin in 100 ml phosphate buffer 
solution for 1 h on day 22 and 24. On day 24, after an aerosolized, 
a total number of leukocytosis counts before and after 24 h drug 
administration was calculated [11].

Statistical analysis
Data were analyzed with Instat. The result is expressed as the mean± 
standard error of the mean for each group. Statistical differences were 
evaluated using a one-way analysis of variance followed by Tukey’s 
t-test. Results were considered to be statistically significant at **p<0.01.

RESULTS AND DISCUSSION

Milk-induced leukocytosis
Leukocyte recruited during asthmatic inflammation, release the 
inflammatory mediators such as cytokines, histamine, and major basic 
protein which promotes ongoing inflammation. Leukocytes are the cells 
of the immune system that are involved in protecting the body against 
both infectious disease and foreign invaders. It has been demonstrated 
that subcutaneous administration of milk produces a marked and 
significant increase in leukocyte count after 24 h of administration. The 
milk-induced leukocytosis in rat model helps evaluate the antiasthmatic 
activity (Table 1 and Fig. 2).

Ovalbumin-induced leukocytosis
It has been demonstrated that intraperitoneal administration of 
ovalbumin produces a marked and significant increase in leukocyte 
count after 24 h of administration. Ovalbumin induced an increase in 
airway resistance, airway inflammation, and goblet cell hyperplasia. 
Injected the ovalbumin in rats, the lung tissue was hugely inflamed, 
and at the longer time points, scar tissue was apparent before injecting 
ovalbumin the lungs look normal with the reestablishment of intact 
endothelial lining and the absence of inflammation (Table 2 and Fig. 3).

CONCLUSION

The antiasthmatic property of W. tinctoria in ethanol-induced asthma 
model is evident from its significant increases in total leukocytes 
and number of asthma. The preliminary phytochemical analysis of 
W. tinctoria extract showed the presence of triterpenoids, steroids, 
flavonoids, tannins, and phenolic. The significant increase in the 
antiasthmatic activity of W. tinctoria could be attributed to the presence 
of flavonoids (luteolin), steroids, tannins, and phenolic compounds. 
Steroids and other antiasthmatic drugs work by reducing inflammation, 
swelling, and mucus production in the airways of a person with 
asthma. As a result, the airways are less inflamed and less likely to 
react to asthma triggers, allowing people with symptoms of asthma to 
have better control over their condition. W. tinctoria and may also be 
useful in the development of new formulations of this plant with more 
potential therapeutic and good economic value. Further studies to 
identify the active moieties and elucidation of the mechanism of action 
are recommended. It has been concluded that the ethanolic extract 
of W. tinctoria showed a dose-dependent activity in ethanol-induced 
asthma in albino rats. The active constituents can be isolated from 
W. tinctoriafurther studies on their estimate function can be analyzed.
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Table 1: Milk-induced leukocytosis

Treatment Number of leukocytosis (Cu.mm.)

Before (mean±SEM) After (mean±SEM) Difference (mean±SEM)
Normal saline 6279.66±4.63 6600.5±1.78 320.84±2.85
(Control) Milk 6498.5±4.93 12868.16±3.62 6369.66±1.31
Dexamethasone 7248.16±2.28 8478.16±2.67 1230±0.39**
Test 1+Milk 5174.5±2.24 11114.5±2.40 5940±0.16**
Test 2+Milk 7270.66±1.78 10270.33±1.82 2999.67±0.04**
Test 3+Milk 5828.33±0.66 8338.5±2.59 2510.17±1.93**
All values are expressed in mean±SEM of ambulation count no=6. Dexamethasone (STD), test 1, test 2, and test 3 group was found to significantly (**p<0.01) decrease 
ambulation counts as compared to the milk control group. Treatment groups were found to significantly (**p<0.01). Milk control group increases ambulation count as 
compared to all test groups and standard group. SEM: Standard error of the mean
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Fig. 2: Milk-induced leukocytosis

Fig. 3: Ovalbumin-induced leukocytosis

Table 2: Ovalbumin-induced leucocytosis

Treatment Number of leukocytosis (Cu.mm.)

Before (mean±SEM) After (mean±SEM) Difference (mean±SEM)
Normal saline 7318.66±0.91 7716±2.95 397.34±2.04
(Control) ovalbumin 8445.83±1.83 14429.16±1.70 5983.33±0.13
Dexamethasone 8709±1.21 10107.33±1.58 1398.33±0.37**
Test 1+OVA 7339.66±1.17 12319±0.89 4979.34±0.28**
Test 2+OVA 7445.66±2.27 11138.83±1.57 3693.17±0.7**
Test 3+OVA 8225±2.74 10133.83±2.16 1908.83±0.58**
All values are expressed in mean±SEM of ambulation count no=6. Dexamethasone (STD), Test 1, Test 2, and Test 3 group was found to significantly (**p<0.01) decrease 
ambulation counts as compared to ovalbumin control group. The treatment group was founded to significantly (**p<0.01). Ovalbumin control group increases 
ambulation count as compared to all test groups and standard group. SEM: Standard error of the mean
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