
Kasak Gupta, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 6, 615-623 | Review 

*Corresponding Author: Kasak Gupta 

Address: M. Pharm (Pharmacology) Research Scholar, BIU COP Bareilly International University, Pilibhit Bypass Road, 

Bareilly, Uttar Pradesh (U.P.) - 243006, India. 

Email      :   kasakgupta808@gmail.com   

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of 

any commercial or financial relationships that could be construed as a potential conflict of interest.   

                  

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                615 | P a g e  

Numerous advantageous substances that are useful in the treatment of various illnesses 

can be found in plants. Calotropis procera is a versatile plant that can be used for 

phytoremediation, medicinal, fodder, fuel, lumber, and fibre production. Many 

conditions, including fever, rheumatism, indigestion, colds, eczema, diarrhoea, boils, 

jaundice, asthma, and skin infections, have historically been treated using different 

sections of Calotropis procera. Cardenolides, steroids, glycosides, tannins, terpenoids, 

phenols, flavonoids, saponins, and alkaloids are among the many beneficial 

phytochemical substances that are abundant in Calotropis procera. A wide range of 

pharmacological activities, including analgesic, anti-asthmatic, anti-diabetic, anti-

helminthic, anti-inflammatory, anti-microbial, antioxidant, anti-pyretic, anti-ulcer, 

anticancer, cardioprotective, hepatoprotective, hypolipidemic, immunomodulatory, 

larvicidal, antifertility, and wound healing activity, have been studied both in vitro and 

in vivo. This review article analyzes Calotropis procera's ability to heal wounds 
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INTRODUCTION 

Wounds are one of the most common health issues 

worldwide. Wounds are defined as damage or 

rupture of the skin tissues, and wound healing is a 

gradual dynamic process that is classified into four 

stages: haemostasis, inflammation, proliferation, 

and tissue maturation or remodelling [1,2,3,4,5]. 

Wounds are classified into two types based on 

their causative agents and duration of the healing 

phases, such as acute and chronic wounds [6,7]. 

One of the most common health issues in the world 

is wounds [2]. A wound is an injury or rupture of 

the skin's tissues, and wound healing is a slow 

process that includes blood clotting, infection 

eradication, and tissue repair. The four stages of 

wound healing, on the other hand, are haemostasis, 
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inflammation, proliferation, and tissue maturation 

or remodelling [2,3,4,5]. Acute and chronic 

wounds are two categories of wounds based on the 

factors that cause them and how long the healing 

process takes [7]. 

Neutrophil-derived elastases and proteinase are 

the fundamental degeneration mediators of the 

cellular wound matrix, released at the wound site 

during the inflammation phase [8,9,10]. HNEs 

play the destructive role by cleaving the surface 

receptors, interfering with the cell 

signalling for the release of the leukocytes at the 

wound site, and influencing the activation of the 

liberation of components that derive wound matrix 

for healing [11,12]. Human neutrophil elastases 

are essentially a serine proteinase polypeptide 

glycoprotein. Neutrophils and the pancreas 

generate and secrete elastase enzymes. HNEs are 

essential for immunity and resistance against 

microbial invasion in the human body [10]. The 

fundamental degeneration mediators of the 

cellular wound matrix are neutrophil-derived 

elastases and proteinase, which are produced at the 

wound site during the inflammatory phase. By 

cleaving surface receptors and interfering with cell 

signalling to release leukocytes at the wound site, 

HNEs play a damaging effect. They also affect the 

activation of the liberation of components that 

derive wound matrix for healing [11,12]. Newly 

regenerated or repaired epithelial cells at the 

wound site are shielded from excessive hydrolysis 

as the lesion heals.The use of medicinal plants is 

undoubtedly a traditional method of healing or 

treatment of various ailments, and many 

advancements in the pharmaceutical industry have 

made the clinical field a very sophisticated one 

with modern protocols of drug development [13]. 

The potential of the phytochemicals obtained from 

the medicinal plants is analysed by formulating the 

plant extract containing those specific 

phytochemical constituents for wound healing and 

using the use of in vivo and in vitro assay 

techniques. Only 6% of the therapeutic plants are 

evaluated by scientific biological screening, 

according to the researchers, who have researched 

about 15% of the plants for the analysis of vital 

phytochemical elements. The usage of medicinal 

plants is undoubtedly a traditional way of mending 

or treating a variety of illnesses, but recent 

developments in the pharmaceutical business have 

made the clinical sector quite complicated with 

contemporary drug development protocols [14]. 

By creating a plant extract with those particular 

phytochemical components for wound healing and 

using both in vitro and in vivo assay methods, the 

potential of the phytochemicals derived from 

medicinal plants is examined.Calotropis procera is 

a member of the plant family. Because of its 

pharmacological properties, Asclepiadaceae, 

commonly referred to as gigantic milk weed, has 

become more significant in the global health care 

system of underdeveloped nations. It is a woody, 

evergreen shrub that grows to a height of roughly 

three to five meters. This plant is frequently found 

in South West Asian countries and is widely 

dispersed in tropical regions [15]. Numerous 

phytochemical components found in Calotropis 

procera provide this plant the ability to treat a 

variety of illnesses. This plant is highly significant 

for medicinal applications because to the presence 

of numerous phytochemicals, including calactin, 

amyrin uscharidin, calotropin, coroglaucigenin, 

amyrin esters, calotropageni, frugoside, 

voruscharine, and calotoxin. Because of its 

therapeutic capabilities, Calotropis procera has 

thus shown to be an essential plant in the 

administration of health care. Nowadays, synthetic 

antimicrobial medications are undoubtedly useful 

in treating illnesses, but they are more expensive 

than herbal remedies and have significant adverse 

effects [16]. Calotropis procera extract possesses 

insecticidal and antibacterial qualities. Mixtures of 

flavonoids were found in the alcoholic extract of 

Calotropis procera leaves, according to physico-
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chemical examination. The plant's extract contains 

isolated flavonoids that prevent bacterial growth 

and shield grains and pulses from insecticidal 

attacks [17]. 

POTENTIAL BIOMEDICAL 

APPLICATIONS OF CALOTROPIS 

PROCERA 

Table 1: Taxonomic classification 

Kingdom Plantae 

Sub kingdom Tracheobionta 

Super division Spermatophyta 

Division Magnoliophyte 

Class Magnoliopsida 

Subclass Asteriidae 

Order Gentianales 

Family Asclepiadaceae 

Genus Calotropis 

Species Calotropis procera 

Antimicrobial activity: 

CALE at minimum inhibitory concentration 

(MIC) suppressed the development of Escherichia 

coli, Aspergillus niger, Salmonella typhi, and 

Candida albicans. On the other hand, CALE had 

modest antibacterial action against 

Staphylococcus epidermidis and Escherichia coli, 

with zones of inhibition of 7.5 ±0.25 mm and 8.0 

±0.05 mm, respectively. The largest zone of 

inhibition against Candida tropicalis (14.5 ±0.80 

mm), followed by Penicillium chrysogenum (12.5 

±0.65 mm), Saccharomyces cerevisiae (12.0 ±0.45 

mm), 

Candida albicans (11.5 ±0.60 mm), Aspergillus 

flavus (11.0 ±0.10 mm), and Aspergillus 

niger (10.0 ±0.40 mm) [18]. 

Antidiabetic activity: 

Globally, 463 million people were predicted to 

have diabetes in 2019. It is anticipated that the 

number of people with diabetes would increase to 

578 million by 2030 and 700 million by 2045 [19]. 

A condition known as hyperglycemia occurs when 

blood glucose levels rise quickly as a result of 

intestinal α-glucosidases absorbing glucose and 

pancreatic α-amylase breaking down starch [20]. 

Therefore, inhibiting these enzymes that hydrolyse 

carbohydrates aids in lowering postprandial 

hyperglycemia and is an essential strategy for 

controlling diabetes mellitus [21]. In vitro, CALE 

significantly inhibited α-amylase at a dosage of 

15.75 ± 1.05 mg/mL and α-glucosidase at a 

concentration of 3.25 mg/mL. 

Anti-hyperbilirubinemia: 

Similar to silymarin, which has been found to have 

hepatoprotective qualities, phenyl hydrazine and 

paracetamol-induced hyperbilirubinemia Wistar 

rat models treated with CALE have demonstrated 

a decrease in total serum bilirubin levels. The 

bilirubin-lowering characteristic  of  antioxidant  

phytochemicals  in  CALE  is  responsible  for  its 

anti-hyperbilirubinemia effect, which stabilizes 

the hepatocyte plasma membrane [22]. 

Antioxidant Potential: 

It is commonly recognized that the development of 

cancer is directly linked to oxidative damage to 

DNA [23]. Numerous studies have connected 

oxidative stress to a number of cardiovascular 

conditions, including ischemia, hypertension, 

atherosclerosis, congestive heart  

failure, cardiomyopathy, and cardiac hypertrophy 

[24,25,26,27]. According to reports, oxidative 

stress leads to the development of ß-amyloid, a 

toxic peptide that is important in degenerative 
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neurological diseases [28]. By raising NF-kappa B 

and AP-1 levels, oxidative stress even intensifies 

the inflammatory process, making pulmonary 

inflammatory illnesses more complicated [29]. 

Because oxidative stress produces reactive 

nitrogen and oxygen free radicals in and around 

the joints, it also contributes to the development of 

rheumatoid arthritis [30]. Oxidative stress causes 

kidney disorders as glomerulonephritis and 

tubulointerstitial, uraemia, nephritis, proteinuria, 

cataracts, and age-related macular degeneration 

[31,32]. By neutralizing these oxidative stressors, 

antioxidants can prevent a number of diseases 

[32]. 

PHYTOCHEMICAL CONSTITUENTS 

RELATED TO WOUND HEALING 

The wound healing activity of Calotropis procera 

is associated with the presence of several 

biologically active phytochemicals. Different 

extracts of the plant contain flavonoids, tannins, 

alkaloids, triterpenoids, saponins, glycosides, and 

phenolic compounds [33]. 

Flavonoids are important antioxidants that 

neutralize reactive oxygen species generated 

during tissue injury. By reducing oxidative stress, 

these compounds protect cells and promote tissue 

repair [34]. Tannins contribute to wound 

contraction and stabilization of newly formed 

tissues by precipitating proteins and enhancing 

collagen formation [35]. Saponins and 

triterpenoids exhibit antimicrobial and anti-

inflammatory activities that reduce microbial 

contamination and inflammation at the wound site 

[36]. The latex of Calotropis procera also contains 

proteolytic enzymes and glycosides that 

participate in the removal of necrotic tissue and 

support faster healing [37]. The synergistic action 

of these phytoconstituents contributes 

significantly to the therapeutic effect of the plant 

in wound management. 

 

PHASES OF WOUND HEALING

 AND ROLE OF CALOTROPIS 

PROCERA 

i. Haemostasis Phase: 

Immediately after injury, blood clotting occurs to 

prevent excessive blood loss. Platelets aggregate 

and release growth factors that initiate tissue 

repair. Although Calotropis procera does not 

directly influence coagulation, its bioactive 

constituents help protect the damaged tissue from 

infection and oxidative stress during the early 

stage of healing [38]. 

ii. Inflammatory Phase: 

Inflammation is characterized by migration of 

neutrophils and macrophages to the wound site for 

removal of debris and microorganisms. Excessive 

inflammation may delay healing and increase 

tissue damage. Studies indicate that Calotropis 

procera suppresses inflammatory mediators and 

reduces edema, thereby improving the healing 

environment [39]. 

iii. Proliferative Phase: 

During this phase, fibroblasts synthesize collagen 

and extracellular matrix proteins, while 

angiogenesis and epithelialization occur 

simultaneously. Experimental studies demonstrate 

that Calotropis procera increases fibroblast 

proliferation, granulation tissue formation, and 

collagen deposition, resulting in the faster and 

early wound contraction in the body [40]. 

iv. Remodeling Phase: 

In the final phase, collagen fibers are reorganized 

and tensile strength of the tissue improves. 

Histological studies have shown improved 

collagen alignment and reduced scar formation in 

wounds treated with Calotropis procera extracts 

[41]. 
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Fig 1: Calotropis procera [14] 

MECHANISMS INVOLVED IN WOUND 

HEALING 

i. Antioxidant Mechanism: 

Reactive oxygen species generated at the site of 

injury can damage cellular proteins, lipids, and 

DNA, thereby delaying healing. Antioxidant 

compounds present in Calotropis procera reduce 

oxidative stress by scavenging free radicals and 

protecting tissues from oxidative damage and thus 

preventing the body from further oxidative 

procedure inside the body [42]. 

ii. Anti-inflammatory Mechanism: 

Inflammation is necessary for wound repair, but 

prolonged inflammation can impair tissue 

regeneration. Calotropis procera inhibits 

inflammatory pathways and reduces the 

production of inflammatory mediators such as 

prostaglandins and cytokines [43]. Reduction in 

inflammation promotes faster tissue regeneration 

and minimizes tissue destruction. 

iii. Antimicrobial Mechanism: 

Microbial infection is a major factor responsible 

for delayed wound healing. The plant exhibits 

antibacterial activity against common wound 

pathogens including Staphylococcus aureus and 

Pseudomonas aeruginosa. This antimicrobial 

effect helps maintain a clean wound environment 

and which helps to accelerates the tissue repair 

mechanism of the body [44]. 

iv. Collagen Formation and Tissue 

Regeneration: 

Collagen synthesis is essential for restoration of 

tissue strength and integrity. Studies have reported 

increased hydroxyproline content and enhanced 

collagen maturation in wounds treated with 

Calotropis procera extracts [45]. The plant also 

promotes angiogenesis and epithelialization, 

which are essential for complete wound closure. 

  

 
Fig 2: Wound healing Process [15] 

EXPERIMENTAL EVIDENCE OF WOUND 

HEALING ACTIVITY 

Several animal studies have confirmed the wound 

healing potential of Calotropis procera. Ethanolic 
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leaf extracts have shown significant reduction in 

wound area and faster epithelialization in excision 

wound models [46]. Researchers observed 

improved granulation tissue formation and 

increased tensile strength in animals treated with 

topical preparations containing Calotropis procera 

latex [47]. Histopathological studies demonstrated 

increased fibroblast proliferation, collagen 

deposition, and neovascularization in treated 

wounds compared with untreated control groups 

[48]. Enhanced hydroxyproline content further 

confirmed the stimulation of collagen synthesis. In 

incision wound models, treated animals showed 

faster tissue remodeling and better wound 

contraction [49]. The therapeutic effectiveness of 

Calotropis procera has also been associated with 

reduction in microbial growth and oxidative tissue 

injury. These findings support the traditional 

application of the plant in wound care and tissue 

repair [50]. 

FORMULATION APPROACHES IN 

WOUND MANAGEMENT 

Different formulations containing Calotropis 

procera have been investigated for wound 

treatment. Ointments, creams, gels, and latex-

based preparations are commonly studied dosage 

forms. Topical application allows direct delivery 

of bioactive compounds to the wound site and 

enhances local therapeutic action [51]. Recent 

advances in herbal drug delivery systems have 

encouraged the development of hydrogel 

dressings, nanoparticle-based systems, and 

bioactive wound films containing plant extracts. 

These modern formulations may improve stability, 

controlled release, and penetration of active 

constituents [52]. 

Standardization of herbal formulations is 

important to ensure reproducible therapeutic 

effects and safety. Optimization of extraction 

methods and identification of active compounds 

may further improve the medicinal value of 

Calotropis procera in wound care applications. 

SAFETY AND LIMITATIONS 

Although Calotropis procera demonstrates 

promising wound healing activity, improper use of 

concentrated latex may produce skin irritation and 

toxicity due to the presence of cardiac glycosides 

[53]. Therefore, controlled topical application and 

proper formulation development are essential for 

safe therapeutic use. Another limitation is the lack 

of large-scale clinical studies evaluating the 

efficacy and safety of Calotropis procera in human 

subjects. Most available evidence is based on 

experimental animal studies. Additional 

pharmacological and toxicological investigations 

are required before widespread clinical application 

[54]. 

FUTURE PERSPECTIVES 

Future research on Calotropis procera should focus 

on isolation and characterization of specific 

phytoconstituents responsible for wound healing 

activity. Molecular studies investigating the 

regulation of growth factors, cytokines, collagen 

synthesis, and angiogenesis may provide deeper 

understanding of the mechanisms involved [55]. 

Clinical trials are necessary to establish 

therapeutic efficacy and safety in human wound 

management. Integration of Calotropis procera 

into advanced wound dressings and herbal 

biomaterials may open new possibilities for cost-

effective and efficient wound care products 

[56]. 

CONCLUSION 

Calotropis procera possesses remarkable wound 

healing properties supported by traditional 

knowledge and experimental evidence. The plant 

promotes tissue repair through antioxidant, 

antimicrobial, anti-inflammatory, and collagen-
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stimulating activities. Studies have demonstrated 

accelerated wound contraction, improved 

epithelialization, enhanced granulation tissue 

formation, and increased collagen deposition 

following treatment with Calotropis procera 

extracts and latex formulations. Despite 

encouraging results, further clinical studies and 

formulation standardization are necessary to 

establish its therapeutic safety and efficacy in 

humans. Calotropis procera remains a promising 

natural source for the development of modern 

herbal wound healing therapies. 
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