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ABSTRACT 

Calotropis gigantea Linn, a widely grown plant in the Asclepiadaceae family, is said to have several therapeutic qualities. 
It is said to have a long history of being used as a folk remedy for many ailments. Research has been conducted on the anti-
diabetic characteristics of calotropis leaves. Extracts of C. gigantea leaves were prepared using petroleum ether, 
chloroform, ethanol, and water, and then evaluated for their anti-asthmatic properties. The current study assesses the 
impact of Calotropis gigantea leaf extract using in vivo models. Chlorpheniramine (CPM) and Dexamethasone were utilized 
as the standard medications. The study shows that the leaves of Calotropis gigantea has anti-asthmatic effects. The study 
revealed that the pet ether extract of Calotropis gigantea is beneficial for those with asthma.  
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INTRODUCTION 
The term "asthma" in modern English is derived from the Greek word meaning "breathless" [1]. Asthma is 
a chronic inflammatory condition that can be triggered by antigen sensitization or a hereditary tendency 
towards airway inflammation. Asthma is defined by increased sensitivity of the bronchial tubes, increased 
mucus production, and structural changes in the airways leading to congestion. The symptoms are a result 
of the immune system's invasion of the lungs, leading to inflammation [2]. Neurons, T lymphocytes, mast 
cells, eosinophils, and neutrophils' dendrites play a crucial role in the inflammatory process that leads to 
asthma. Mortality data from wealthy nations indicate that asthma prevalence in school-aged children has 
risen by 75%, with an estimated 15–20 million asthmatics in India alone. The rate fluctuates between 0.1 
and 0.8 per 10,000 individuals aged 5-34. The main focus in managing an asthma episode is providing 
respite from symptoms. India has several traditional medical systems including Ayurveda, Unani, and 
Siddha that recommend multiple medicines for treating asthma. Calotropis is a genus of laticiferous shrubs 
native to Asia and Africa. There are two species of this plant: Calotropis gigantea R. with purple or red 
flowers, also known as "arka," and Calotropis pricera R. with white flowers, also known as "alarka." Located 
in the Punjab region of India, Ceylon, Singapore, the Malay Peninsula, and southern China, as well as 
locations south of the Himalayas. The Asclepiadaceae family, which encompasses the milky shrub 
Calotropis gigantea (crown flower), known as madar in Hindi, is prevalent in India. It is considered a vital 
herb for treating asthma in both Ayurvedic and Unani medicine. Ayurvedic medicine use the whole dried 
plant as a tonic, expectorant, depurative, and antihelminthic. The leaves have medicinal properties that can 
be utilized for treating conditions such as intermittent fever, arthralgia, paralysis, and edema. The leaves 
possess bitter, astringent, stomachic, anthelmintic, and tonic properties, among other medicinal virtues. 
Calotropis gigantea contains proteases, 3-methyl butanoates of amyrin, flavonol glycosides, calotropis 
stigmasterol, sitosterol, cardenolides, pregnanone, and other compounds. Calotropis gigantea, a plant 
belonging to the Asclepiadaceae family, is distributed across India up to an elevation of 900 meters, 
including the Andaman Islands. Another common location is known as mudar. The young leaves are 
rectangular and wide, with a leathery base and a pointed or sometimes rounded tip. Their color is a 
glaucous green and they range in size from 6 to 20 centimeters in length and 3 to 8 centimeters in breadth. 
The length ranges from 0.5 to 2 cm [7,8]. The fruits are solitary or in pairs, measuring between 7 and 10 
centimeters in length. They are also swollen and regained. The seeds are broadly ovate, brown, flattened, 
and measure from 2.5 to 3.2 centimeters in length. They have a white tuft of silky hair at the top and are 
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coated in brown pigment. The axillary nodes have pedunculate corymbs with lilac, pale pink, or purple 
flowers, sometimes featuring light greenish-yellow o r white blooms [9-13]. The odorless flowers feature 
corolla lobes that are reflexed and spreading. Flowers are seen year-round, with the peak blooming period 
in central India occurring from November to March. 
 
MATERIAL AND METHODS 
Plant material:  
The leaves of Calotropis gigantea were taken from the dry parts of Nashik districts in Maharashtra, India. 
They were then authenticated at the Department of Botany, HPT (Arts) & RYK (Science) College Road, 
Nashik, for taxonomic identification. The leaves from the plant were taken off, dried, and ground into a 
coarse powder. 
PREPARATION OF PLANT EXTRACT: 
The gathered Calotropis gigantea leaves were procured and brought to the laboratory and washed 
thoroughly with running water to remove dirt and other extraneous matter. They were then rinsed with 
distilled water and shed dried prior to being ground into powder to yield between 500g to 1 kg of powder 
for each sample. Leaves were reduced to small pieces and dried in the shade. The dried leaves were further 
reduced to a powdered state through grinding. By passing powdered plant components through a screen 
(sieve), fine powder was separated from coarse powder, and coarse powder was stored in airtight, well-
labeled containers until use. Approximately 1 kilogramme of powdered material was extracted with 
petroleum ether (60-800), chloroform, ethanol & distilled water. 
EXPERIMENTAL ANIMALS: 
Albino mice (25–30 g), Wistar rats (150–170 g) & guinea pigs (350–400 g) were preserved in 
polypropylene cages at a temp. of 22±20 °C & under a 12-hr day/night cycle. The animals received a healthy 
diet & access to fresh water throughout the experiment, the animals received a healthy diet and access to 
fresh water.  The Sir Dr. M. S. Gosavi College of Pharmaceutical Education & Research, Gokhale Education 
Society, Nashik, Maharashtra, institutional animal ethical committee accepted the study's methods. 
ACUTE TOXICITY STUDY 
According to OECD guideline 425, the acute toxicity of test extracts was assessed employing the up-and-
down method & a body weight limit of 2,000 mg/kg. 
ANTIASTHMATIC ACTIVITY  
Clonidine-induced catalepsy in mice 
The bar test was empoyed to examine the anti-histaminic properties of Calotropis gigantea R. Br. (Linn) 
leaf extracts on clonidine-induced cataplexy. In this investigation, five sets of six mice each were employed. 
The control group got intraperitoneal injections of 1% v/v tween-80 solution (5 ml/kg body weight) while 
the test groups got test extracts at 100 and 150 mg/kg body weight. CPM (10 mg/kg body weight) was 
intraperitoneally injected into the placebo group. All groups received subcutaneous clonidine (1 mg/kg) 
30 minutes after the last dosage. The time required for mice to eleminated their forepaws from a horizontal 
bar with a diameter and height of 1 cm was timed. After giving a dosage of clonidine, catalepsy was timed 
at 30, 60, 90, 120, 150 & 180 minutes [14, 15]. 
Effect of Chlorpheniramine Maleate on Haloperidol-Induced Cataplesy 
The same bar test with haloperidol was conducted on the leaves of CG. In total, there were six mice, which 
were divided into two groups. For the first and second groups, intraperitoneal administration of 1% tween-
80 (5 ml/kg body weight) & CPM (10 mg/kg body weight) were utilized, respectively. Haloperidol was 
administered intraperitoneally in all groups 30 minutes after treatment at a rate of one milligram per 
kilogram of body weight. We measured the removal of mice's forepaws from a horizontal bar with a 
diameter of 1 cm & a height of 3 cm. After 30, 60, 90, 120, 150, & 180 minutes of treatment with haloperidol, 
the duration of catalepsy was recorded [14]. 
Effect of Test Extracts on Milk Induced Leukocytosis & Eosinophilia 
Twenty groups of six mice each were used to investigate the effectiveness of Calotropis gigantea leaves. The 
active groups received 100 & 150 mg of extracts intraperitoneally per kilogram of body weight, whereas 
the placebo group received 5 ml of a 1% v/v tween-80 solution. The "positive control" group received 50 
mg/kg of dexamethasone intravenously. 30 minutes after treatment, 4 ml/kg of cold and boiling milk was 
subcutaneously given to all groups. Blood was drawn from the retro-orbital space. Both before & after the 
milk injection, measurements of the eosinophil count and total leukocyte count were made. Counts of total 
leukocytes and eosinophils were compared [16, 17]. 
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RESULT AND DISCUSSION 
The goal of this investigation was to examine the anti-asthmatic activity of various Calotropis gigantea leaf 
extracts. 
Clonidine Induced Catalepsy 

Table 1: Effect of PECGL, CCGL, EECGL & AECGL on clonidine induced catalepsy 
Group Dosage 

mg/kg  
(i.p.) 

Duration of catalepsy (sec) Mean ± SEM at 
30 min 60 min 90 min 120 min 150 min 180 min 

Control - 94.33±4.80 ** 97.50±3.81** 103.33±12.38** 93.00±5.19** 98.80± 7.29** 101.4± 6.57** 
PECGL 100 56.50±3.22** 62.75±3.01** 66.32±5.03** 61.98±4.23**  63.30±4.76** 64.83±5.54** 

150 58.20±3.02 ** 64.22± 4.02** 67.34± 6.21** 62.15±3.54** 65.34± 5.23** 66.63±6.02** 
CCGL 100 92.5 ± 5.40 95.9 ± 2.01 98.6 ± 20.50  90.0 ± 5.09 93.7 ± 4.37 99.8 ± 2.20 

150 93.43±5.03  96.35±1.02 102.65±1.03 92.76±2.78 95.46±3.42 100.45±4.68  
EECGL 100 89.8 ± 1.80 92.8 ± 2.49 98.27±10.02  88.7 ± 2.79  96.8 ± 3.40 97.9 ± 2.67 

150 91.32±2.82  96.46±3.67  100.52±7.20 91.54±2.42  97.56±4.37  99.37±6.31  
AECGL 100 91.1 ± 3.09  96.3 ± 1.80 101.9 ± 5.34 90.7 ± 4.86  93.8 ± 4.54  96.7 ± 2.47  

150 92.69±3.62  97.57±0.25  55.38±2.04  92.56±3.27  95.85±7.80  100.32±4.01  
CPM 10 50.01 ± 3.15** 57.91 ± 2.85**  60.14 ± 4.47** 54.9 ± 2.38** 59.5 ± 3.79** 58.2 ± 1.89** 

n = six in each group. **P<0.05 significant compared with control group 
This extract significantly inhibited clonidine-induced cataplesy compared to control group [Table 1]. 

 
Fig. 1: Effect of PECGL, CCGL, EECGL and AECGL on clonidine induced catalepsy 

Animals suffering from catalepsy will remain in a forced position for a long time before resuming their 
natural posture. A pharmaceutical reaction is known as cataleptic symptoms occur. The mice, however, 
abruptly go into catatonia when given clonidine by subcutaneous injection. The release of histamine is 
brought on by clonidine, a 2-receptor agonist. 
Antihistamines are effective at treating the catalepsy brought on by clonidine [28]. By utilizing plant 
extracts with antihistaminic or mast cell stabilizing properties, Dhanalakshmi et al. [29] discovered a way 
to prevent clonidine-induced catalepsy. 
Mice had cataplesy for three hours after receiving a 1 mg/kg subcutaneous injection of clonidine. In the 
experimental study, PECGL demonstrates the maximum duration of cataplesy to be 130.32±5.03** at 90 
minutes after subcutaneous clonidine administration, as shown in Table 1 and Figure 1. PECGL was found 
to decrease clonidine-induced catalepsy counts more than EECGL, CCGL, and AECGL, respectively. The 
adaptogenic or antiallergic properties of plant extracts thus justify the employ of particular plants in the 
medication of asthma. 
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Table 2: Effect chlorpheniramine maleate on haloperidol induced catalepsy 
Treatments Dosage  

(i.p.) 
Duration of Catalepsy (Sec.) 

Mean±SEM 
30 min 
min 

60 min 90 min 120 min 150 min 180 min 

Control 1% Tween-
80 

5 
ml/kg 

32.4± 2.30** 46.6±2.39** 56.0± 5.64** 45.4± 4.95** 30.8 ± 4.96** 27.6 ± 6.45** 

CPM 10 
mg/kg 

28.0± 6.45** 40.6± 0.07** 49.2± 4.98** 26.4± 7.01** 21.4 ± 9.02** 22.2 ± 6.21** 

n = six in each group. **P<0.05 significant compared with control group 
This extract not inhibited haloperidol induced catalepsy compared to control group. Thus, Cpm has no 
effect on haloperidol induced catalepsy [Table 2]. 

 
Fig. 2: Effect chlorpheniramine maleate on haloperidol induced catalepsy 

Antihistamine chlorpheniramine maleate was examined to determine if it may lessen the cataplesy brought 
on by haloperidol in mice. 90 minutes after the haloperidol administration, the greatest amount of catalepsy 
in the placebo group was measured at 56.0 ± 5.64 minutes. Table 2 and Figure 2 show that 
chlorpheniramine maleate (10 mg/kg b.w.) did not shield mice from cataplesy brought on by haloperidol. 
There is evidence to support the idea that haloperidol can cause cataplesy by preventing the release of 
dopamine.  Our results indicate that chlorpheniramine maleate had no effect on haloperidol-induced 
cataplesy, whereas it significantly inhibited clonidine-induced cataplesy. 
Milk Induced Leucocytosis & Eosinophilia 
24 hours after receiving milk subcutaneously, mice had more leukocytes and eosinophils. Patients with 
asthma had an increase in both leukocytes and eosinophils. 
 

Table 3: Effect of leaves test extracts on milk induced leucocytosis 
Treatments Dosage 

(i.p.) mg/kg 
Difference in no. of Leucocytes (Before and 

after treatment) (Mean ± SEM)” 
Control (1% Tween-80) 5 ml/kg 4550.33±297.95** 

PECGL 100 2641.67±213.470** 
150 2792.67±203.886** 

CCGL 100 3775±164.72 
150 3542±114.75 

EECGL 100 3980±8.04 
150 3842±10.01 

AECGL 100 3536.00±487.13 
150 3664±126.21 

Dexamethasone 50 2550.00±110.40** 
n = six in each group. **P<0.05 significant compared with control group 

 

Ghegade and Aher  



BEPLS Vol 12 [11] October 2023                  126 | P a g e                ©2023 Author 

This extract significantly inhibited milk induced leucocytosis compared to control group [Table 3]. 
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Fig. 3: Effect of leaves test extracts on milk induced leucocytosis 

24 hours after subcutaneous milk injection in mice, leukocyte and eosinophil levels increase [30, 31]. 
Patients with asthma were found to have higher leukocyte and eosinophil levels. 
Due to the additional stress they cause, boosts in total leucocyte count may make asthma symptoms worse 
[32]. In the face of internal and external pressures, adaptogenic or anti-stress drugs have the power to 
strengthen the body's defenses [33]. 
After receiving subcutaneous milk at a dosage of 5 ml/kg body weight for 24 hours, the leucocyte count in 
the control group had enhanced the most. In contrast, the leucocyte count in the dexamethasone-treated 
mice had reduced significantly (P<0.05) in comparison to the control group. PECGL > EECGL > CCGL > 
AECGL resulted in a greater reduction in leucocytes than the other test extracts, as depicted in Table 3 and 
Figure 3. Hence, test extracts of selected plants reveal adaptogenic or antiallergic properties, validating 
their application in the treatment of asthma. 

Table 4: Effect of leaves test extracts on milk induced Eosinophilia 
Treatments Dosage 

(i.p.) mg/kg 
Difference in no. of Eosinophilia (Before 

and after treatment) 
(Mean ± SEM)” 

Control (1% Tween-80) 5 ml/kg 120.21±2.42** 
PECGL 100 93±149.98** 

150 97±157.54** 
CCGL 100 102±142.53 

150 108±162.30 
EECGL 100 105±139.86 

150 107±136.75 
AECGL 100 102.00±38.64 

150 101.43± 42.87 
Dexamethasone 50 90.00±22.00** 

n = six in each group. **P<0.05 significant compared with control group 
This extract significantly inhibited milk induced eosinophilia compared to control group [Table 4]. 
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Fig 4: Effect of leaves test extracts on milk induced eosinophilia 

Eosinophil degranulation is a crucial immunologic process that contributes to allergic inflammation [34]. 
Eosinophil counts were shown to be higher in asthma [35, 36]. Eosinophilia, which releases cytotoxic 
proteins, broncho-active mediators, cytokines (IL-4, IL-5 & IL-13) & mucus, is related with asthmatic 
airway hyperresponsiveness [37, 38]. 
The eosinophil count in the control group grew to a maximum of 120.21±2.42 after 24 hours of 
subcutaneous milk delivery at a dosage of 5 ml/kg body weight, but the eosinophil count in the 
dexamethasone-treated group reduced to a significant (P<0.05) 102.00±22.00. As demonstrated in table 4 
and figure 4, the relative decrease in leucocyte counts by test extracts was PECGL > EECGL > AECGL > CCGL. 
Hence, the adaptogenic or antiallergic properties of plant extracts validate the utilized of selected plants in 
the cure of asthma. 
 
REFERENCES 
1. Singh R, Chaubey N and Mishra RK: (2021). Evaluation of antiasthmatic activity of ethanolic extract of argemone 

mexicana stems. Saudi Journal of Medical and Pharmaceutical Sciences; 7(1): 39-44.  
2. Du Y, Luan J, Jiang RP, Liu J, Ma Y. (2020). Myrcene exerts anti-asthmatic activity in neonatal rats via modulating 

the matrix remodeling. International Journal of Immunopathology and Pharmacology. 34:2058738420954948. 
3. Ram PR, Mehrotra BN. (1993). Compendium of Indian medicinal plants. Drug Research Preparative: A CDRI Series.  

2:453. 
4. Afreen A., Kashyap P., Savarkar H., Deshmukh V., Upadhyay A.  and Pal S., (2011), In-vitro and In-vivo Models for 

Evaluation of Anti-Asthmatic Activity: A Review, International Journal of Herbal Drug Research, 1(1), 19-27 
5. Agharkar SP. (1953). Medicinal Plants of Bombay Presidency. Medicinal Plants of Bombay Presidency.188-9. 
6. Kumar G, Karthik L, Rao KV. (2010). http://jprsolutions. info. Journal of Pharmacy research.;3(3):539-42. 
7. Newman DJ, Cragg GM. (2012). Natural products as sources of new drugs over the 30 years from 1981 to 2010. 

Journal of natural products. 23;75(3):311-35. 
8. Dubey VK, Jagannadham MV. (2003). Procera in, a stable cysteine protease from the latex of Calotropis procera. 

Phytochemistry. ;62(7):1057-71. 
9. Seniya C and Trivedia SS: (2011). Antibacterial efficacy and phytochemical analysis of organic solvent extracts of 

C. gigantean. J Chem Pharm Res; 3(6): 330-336. 
10. Shaik, K., Ande, S., Dharmoji, R., Yelwarthi, S.R. and Firdouse, N., (2017). Pharmacological Screening of Anti-

Asthmatic Activity of Ethanolic Extract of Calotropis Gigentea Leaves. PharmaTutor, 5(11), pp.49-52. 
11. Kumar H, Sharma S, Vasudeva N.(2021). Pharmacological profile of Calotropis gigantea in various diseases: A 

profound look. Int J Creat Res Thoughts. ; 9:2987-96. 

Ghegade and Aher  

http://jprsolutions.


BEPLS Vol 12 [11] October 2023                  128 | P a g e                ©2023 Author 

12. Ghaisas MM, Bulani VD, Suralkar AA, Limaye RP. (2009). Effect of Calotropis Gigantea on clonidine and haloperidol 
induced catalepsy. Pharmacologyonline. 3:484-8. 

13. Ferre S, Guix T, Prat G, Jane F, Casas M. (1990). Is experimental catalepsy properly measured?. Pharmacology 
Biochemistry and Behavior. ;35(4):753-7. 

14. Taur DJ, Nirmal SA, Patil RY, Kharya MD. (2007). Antistress and antiallergic effects of Ficus bengalensis bark in 
asthma. Natural product research. 1;21(14):1266-70. 

15. Bhargava KP, Singh N. (2013). Anti-stress activity of Ocimum sanctum Linn. Indian Journal of Medical Research.  
1;137(3). 

16. Okpo SO, Adeyemi OO. (2002). The anti-allergic effects of Crinum glaucum aqueous extract. Phytomedicine. 
1;9(5):438-41. 

17. Gupta PP, Srimal RC, Tandon JS. (1993). Antiallergic activity of some traditional Indian medicinal plants. 
International Journal of pharmacognosy. 31(1):15-8. 

18. Gupta PP, Srimal RC, Neeraj V, Tandon JS. (1994). Passive cutaneous anaphylactic inhibitory and mast cell 
stabilizing activity of coleonol and its derivative. Indian Journal of Pharmacology. 1;26(2):150. 

19. Gautam AM, Ali AA, Gupta PP, Kar K. (1989). Methoxyvsicinone (compound 73/602): a Potentially orally active 
anti-allergic agent. Indian J. Allegy Appl. Immunol. 3:13-9. 

20. Ahirwar B, Ahirwar D, Ram A. (2008). Antihistaminic activity of AVB–01-a polyherbal formulation. Phcog Mag, 
4(15), S46-S50. 

21. Rosa MD, Willoughby DA. (1971). Screens for anti-inflammatory drugs. Journal of Pharmacy and Pharmacology. 
;23(4):297-8. 

22. Taur DJ, Patil RY. (2010). Different screening methods for asthma: A review. Journal of Pharmacy and Research. 
;3(12):2828-30. 

23. Virmani R, Pathak K. (2022). Herbal bioactives for pulmonary drug delivery systems. InHerbal Bioactive-Based 
Drug Delivery Systems1 (pp. 63-92). Academic Press. 

24. Kulshrestha S, Misra SS, Sharma AL, Sharma P, Singhal D. (1983). Response of the goat trachea to some autonomic 
drugs. Indian Journal of Pharmacology. ;15(2):107. 

25. Kenakin TP, Angus JA. (1981). The histamine-like effects of tolazoline and clonidine: evidence against direct 
activity at histamine receptors. Journal of Pharmacology and Experimental Therapeutics. 219(2):474-80. 

26. Jadhav JH, Balsara JJ, Chandorkar AG. (1983). Involvement of histaminergic mechanisms in the cataleptogenic 
effect of clonidine in the mice. J Pharm Pharmacol, 35,671-673. 

27. Dhanalakshmi S, Khaserao SS, Kasture SB. (2004). Effect of ethanolic extract of some anti-asthmatic herbs on 
clonidine and haloperidol-induced catalepsy in mice. Oriental Pharmacy and Experimental Medicine;4(2):95-9. 

28. Brekhman II, Dardymov IV. (1969). New substances of plant origin which increase nonspecific resistance. Annual 
review of pharmacology. 9(1):419-30. 

29. Suomalainen H, Soppi E, Isolauri E. (1994). Evidence for eosinophil activation in cow's milk allergy. Pediatric 
Allergy and Immunology. 5(1):27-31. 

30. Horn BR, Robin ED, Theodore J, Van Kessel A.(1975). Total eosinophil counts in the management of bronchial 
asthma. New England Journal of Medicine. ;292(22):1152-5. 

31. Noga O, Hanf G, Kunkel G. (2003). Immunological and clinical changes in allergic asthmatics following treatment 
with omalizumab. International archives of allergy and immunology. 1;131(1):46-52. 

32. Cohn L, Elias JA, Chupp GL.(2004). Asthma: mechanisms of disease persistence and progression. Annu. Rev. 
Immunol. ;22:789-815. 

33. Larché M, Robinson DS, Kay AB.(2003). The role of T lymphocytes in the pathogenesis of asthma. Journal of Allergy 
and Clinical Immunology. 111(3):450-63. 

34. Church MK, Hiroi J. (1987). Inhibition of IgE-dependent histamine release from human dispersed lung mast cells 
by anti-allergic drugs and salbutamol. British journal of pharmacology. 90(2):421. 

35. Cushing JE, Campbell DH. (1957). Manifestations of Antigen Antibody Reactions In Principals of Immunology. 
McGrew-Hill Book Co. Inc. NY.278. 

36. Bradding P, Holgate ST. (1999). Immunopathology and human mast cell cytokines. Critical reviews in 
oncology/hematology. 1;31(2):119-33. 

37. Ishizaka T, Ishizaka K. (1975). Biology of immunoglobulin E. InProgress in Allergy Vol. 19; (Vol. 19, pp. 60-121). 
Karger Publishers. 

38. Goetzl EJ. (1980). Mediators of immediate hypersensitivity derived from arachidonic acid. New England Journal of 
Medicine. 2;303(14):822-5. 

 
 
 
 
 
 
CITATION OF THIS ARTICLE 
Ghegade R. Y, Aher A. N.. Anti-Asthmatic Activity of Leaves of Calotropis Gigantea. Bull. Env.Pharmacol. Life Sci., Vol 12 
[11] October 2023:  122-128 

Ghegade and Aher  


