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ABSTRACT:  

Medicinal plants are essential in both traditional and modern medicine. They have a wide range of applications for physical, 

emotional, and spiritual well-being, providing valuable contributions to human health, culture, and sustainability. The therapeutic 

potential of various plants in disease management continues to be actively researched due to their minimal side effects and cost-

effectiveness. Azadirachta indica, generally known as "neem," has been widely used across Asia for treating various ailments. 

Renowned for its extensive medicinal properties, it is often referred to as "the versatile tree" used in various forms from different 

parts of the tree, including the leaves, bark, seeds, fruit, and oil. Neem contains a vast range of phytochemicals, including 

azadirachtin, nimbin, nimbolide, salannin, and gedunin, which contribute to its medicinal, antimicrobial, and insecticidal properties. 

These compounds play an important role in the tree's use for various purposes, from traditional medicine to natural pest control. The 

potent bioactive compounds found in A.indica contribute to its remarkable efficacy in preventing and treating numerous infectious 

and non-infectious diseases, including cancer. The present work highlights the multidisciplinary nature of Neem. Further preclinical 

& clinical research is needed to validate its therapeutic effects and confirm its safety and effectiveness. 
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INTRODUCTION:  

The growing recognition of neem long-term benefits in both agriculture and healthcare has led to increased global attention and 

commercial interest [4]. Neem is a significant plant in traditional medicine, agriculture (as a natural pesticide), and various other 

industries due to its numerous health and environmental benefits [1]. In Indian mythology and the Puranas, the neem tree 

(Azadirachta indica) is often revered for its medicinal, spiritual, and protective qualities. Neem has been an integral part of 

Ayurvedic medicine for centuries in the treatment of many diseases [3,4,5]. It is often referred to as "Sarva RogaNivarini," which 

means "the healer of all diseases" [2]. Ayurveda considers neem as a cooling, detoxifying, and purifying agent for both body and 

spirit. 

Azadirachta indica, belonging to the Meliaceae family and commonly known as neem, nimtree, or Indian lilac, was first identified 

in India approximately 4,500 years ago. The Latinized name -A.indica originates from Persian, meaning "the free tree of India" [5]. 

Revered for its vast medicinal properties, various parts of the neem tree—including its leaves, flowers, fruits, seeds, and bark—are 

extensively utilized in traditional healing systems such as Ayurveda, Unani, and Siddha for treating a wide array of ailments, 

including tumors [1,2,3,4,6,7]. Due to its exceptional therapeutic potential, neem has earned titles such as the "Village Pharmacy" 

the "Tree of the 21st Century" and "A Tree for Solving Global Problems" [9].   

Distribution & Morphology: 

Today, neem trees commonly found in India, Pakistan, Bangladesh, and Nepal [10].  A.indica can endure temperatures ranging from 

50°F to 98°F [1]. It exhibits remarkable resilience to low rainfall and flourishes best in sandy, nutrient-poor soils with a pH between 

6.2 and 7 [1]. Predominantly found in dry tropical and subtropical regions, neem trees also grow along sandy riverbanks in Australia 
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[1].  This fast-growing tree can reach a height of 15–23 meters, featuring a straight trunk with a diameter of approximately 4–5 feet. 

Its leaves are compound and imparipinnate, consisting of 5–15 leaflets. The tree bears green drupes that ripen to a golden-yellow 

hue between June and August [10]. 

In recent years, extensive research has highlighted the rich phytochemical composition of neem, revealing a vast spectrum of 

biological and pharmacological activities. These include, but are not limited to, anti-inflammatory, antipyretic, antihistamine, 

antifungal, antibacterial, anti-ulcer, analgesic, anti-arrhythmic, anti-tubercular, anti-malarial, diuretic, spermicidal, anti-arthritic, 

anti-protozoal, insect-repellent, anti-feedant, and anti-hormonal properties [3,4,5,6,11].  

With such an extraordinary range of therapeutic benefits, neem continues to be a subject of global scientific interest and remains a 

cornerstone of traditional and modern medicine. The purpose of this article to disclose the therapeutic efficiency of neem in the 

healthcare and agriculture sector based on published preclinical results. 

Botanical nomenclature [12](Figure 1) 

 

Figure 1: Botanical nomenclature of Neem Plant 

Regional names of Margosa:  

Neem (Azadirachta indica) is widely recognized across India, and it is known by different names in various languages and regions. 

Here are some of the local names of neem in India(figure 2): 

 

Figure 2: Regional names of Margosa 
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Each of these names refers to the same plant, but their pronunciation and spelling vary according to the regional language. Neem is 

deeply ingrained in the culture of India, with each region often having its own traditional uses and beliefs associated with it. 

Chemical Constituents: 

Azadirachta indica (neem) plays a significant therapeutic role in health management due to the presence of more than 135 bioactive 

compounds as shown in the table 1. Each and every part of neem tree, including the whole tree, stems, branches, leaves, flowers 

and fruits, produces different phytochemicals.  The most potent constituent is azadirachtin, alongside other key compounds such as 

nimbolinin, nimbin, nimbidin, nimbidol, sodium nimbinate, gedunin, salannin, and quercetin. Neem leaves contain a diverse range 

of bioactive ingredients, including nimbin, nimbanene, 6-desacetylnimbinene, nimbandiol, nimbolide, ascorbic acid, n-hexacosanol, 

amino acids, 7-desacetyl-7-benzoylazadiradione, 7-desacetyl-7-benzoylgedunin, 17-hydroxyazadiradione, and nimbiol. 

Additionally, quercetin and β-sitosterol, two polyphenolic flavonoids extracted from fresh neem leaves, exhibit potent antibacterial 

and antifungal properties. Neem seeds are also a valuable source of bioactive compounds, including gedunin and azadirachtin, 

further contributing to its extensive medicinal applications [10,12-17].  

Table 1: Neem, chemical constituents & its Pharmacological activities 

Part of Neem plant Active Constituents Pharmacological Activities 

Bark Nimbidin, Sodium nimbinate, Polyphenols Antifungal, Antipyretic, Antimalarial 

Flowers Flavonoids, Essential oils Antioxidant, Antibacterial 

Fruit Margolonone, Isomargolonone Antibacterial, Antifungal 

Gum Polysaccharides Anti-inflammatory, Immunomodulatory 

Leaves Nimbin, Nimbidin, Quercetin, Nimbolide Anti-inflammatory, Antibacterial, Antiviral, 

Antioxidant 

Oil 

(Neem oil) 

Azadirachtin, Nimbin, Fatty acids Antimicrobial, Antiparasitic, Wound healing 

Roots Polysaccharides, Triterpenoids Anti-inflammatory, Antimalarial 

Seeds Azadirachtin, Nimbin, Salannin Insecticidal, Antifeedant, Antifungal 

Material and methods: 

The process of gathering relevant information on Azadirachta indica involved an extensive library search for scholarly articles 

published in peer-reviewed journals and ethnobotanical textbooks, supplemented by electronic searches through databases such as 

Google Scholar, PubMed, Web of Science, Scopus, and various other online research platforms. 

Pharmacological properties of Margosa:  

Neem has been widely used in traditional medicine for centuries due to its diverse pharmacological properties as shown in Figure 

3.. The various parts of the neem tree such as the leaves, bark, seeds, and flowers—contain bioactive compounds with multiple 

therapeutic effects. Today, a wide range of neem-based formulations are available on the market for managing various ailments. 

Extensive clinical and pharmacological research has been conducted on different parts of the neem tree, as well as on commercially 

available neem products. In nearly all cases, the findings have been highly promising. 
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                                             Fig 3: Schematic representation of Neem therapeutic activities.  

1.Anti-bacterial activity: 

 Neem bark and leaf extract has been shown to exhibit antibacterial activity against a wide range of bacteria, including 

Staphylococcus aureus, Escherichia coli [18]. Recent studies suggest that neem contains compounds showing antibacterial activity 

that can be able to control the foodborn pathogenic organisms. The minimum inhibitory concentration (MIC) of chloroform and 

ethanol neem leaves extract (NLE) demonstrated greater inhibition against L. monocytogenes and S. aureus, S. mutans and C. 

albicans microorganisms respectively [19,20]. 

The results demonstrated that the methanol extract exhibited bactericidal activity against nosocomial strains of Staphylococcus 

aureus and Pseudomonas aeruginosa, as well as bacteriostatic activity against the nosocomial strain of Enterococcus faecalis. The 

ethanol extract showed bactericidal effects against nosocomial strains of E. faecalis and P. aeruginosa, and bacteriostatic activity 

against the nosocomial strain of S. aureus. The ethyl acetate extract displayed bactericidal activity against S. aureus and P. 

aeruginosa, and bacteriostatic activity against the nosocomial strain of S. aureus and the standard strain of E. faecalis. These findings 

suggest that neem may serve as a potential therapeutic agent in the fight against antibiotic-resistant bacteria. 

2.Anti-fungal activity: Neem is also effective against fungal infections, particularly Candida albicans and other dermatophytes. Its 

antifungal properties are attributed to compounds like azadirachtin, which inhibit fungal growth. Invitro antifungal activity of neem 

leaf extracts on seed borne fungi Aspergillus , Rhizopus has documented [22]. Neem leaves and see extracts obtained by ethanol, 

hexane and petroleum were significantly inhibited the growth of pathogenic fungi fusarium axysporium, rhizoctonia solani, 

Alternaria Olani, Sclerotinia sclerotiorum [23]. 

Aqueous, ethanolic and ethyl acetate extracts of neem leaves on growth of some human pathogens like  Aspergillus flavus, 

Aspergillus fumigatus, Aspergillus niger, Aspergillus terreus, Candida albicans and Microsporum gypseum was evaluated [24].The 

antifungal effect of Malaysian neem leaf extracts against  otomycosis causing fungi Aspergillus niger and Candida albicans by well 

diffusion method was demonstrated [25].The growth of  four soil-borne pathogens of Cicer arietinum, Fusarium 

oxysporum f.sp. ciceri, Rhizoctonia solani, Sclerotium rolfsii, and Sclerotinia sclerotiorum  was inhibited by different parts of neem 

like leaf, trunk bark, fruit pulp, and oil  [26].  
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Neem seed kernel extracts significantly reduces the multiplication of Monilinia fructicola, Penicillium expansum, Trichothecium 

roseum and Alternaria alternate which were isolated from the infected fruit of Prunus salicina/ Pyrus bertschneideri [27]. By in 

vitro tube dilution technique, the antifungal activity of A.indica leaves and seeds extracts was tested against Trichophyton rubrum, 

Trichophyton mentagrophytes and Microsporum nanum. The results revealed that there was a significant decrease in growth treated 

dermatophytes with reference to the untreated fungi [28]. 

3.Anti-viral activity: Neem extracts interfere with critical stages of the viral lifecycle, such as cell entry and replication. It has been 

recognized for its broad-spectrum antiviral activity against a range of viruses, including herpes simplex virus (HSV), dengue virus, 

hepatitis C virus (HCV), poliovirus, influenza, HIV, SARS-CoV-2and coxsackie B virus. 

A novel antiherpetic microbicide effect of an aqueous extract of the Azardirachta indica bark (NBE) was observed when the extract 

was pre-incubated with the Herpes simples virus type-1 and also inhibited the glycoprotein-mediated cell–cell fusion and 

polykaryocytes formation at viral fusion step [29]. Anti-viral, antitumor and cytotoxic activities of crude aqueous extracts of seeds 

and leaves of neem plant was investigated. It suggests that the crude acidic extract of leaves and seeds and alkaline extract of seeds 

possesses very remarkable antiviral activity against herpes simplex virus type 1 compared with acyclovir [30].  

The current study highlighted the in vitro and in vivo inhibitory effects of the aqueous extract of neem leaves and pure Azadirachtin 

on the replication of Dengue virus type-2. The suppression of viral replication was evidenced by the absence of Dengue-related 

clinical symptoms in suckling mice and the lack of the virus-specific 511 bp amplicon in RT-PCR analysis [31]. 

In vivo results revealed that NLE inhibited the protein petptide of 14 Kda in theserum of Hepatitis-C Patients 

[32].Two polysaccharides isolated from A.indica demonstrated better virucidal effect on initial stage of polio viral replication [33]. 

Molecular docking analysis revealed three promising compounds Nimbaflavone, Rutin, and Hyperoside derived from neem that 

demonstrated potential activity against the influenza virus nucleoprotein. Among these, Hyperoside from neem leaf extract, in 

combination with the drugs LGH, Naproxen, BMS-885838, and BMS-883559, exhibited the most favorable interactions with the 

conserved residues of the nucleoprotein [34]. 

HIV related opportunistic pathogens Staphylococcus aureus ,Pseudomonas aeruginosa , Candida albicans, Cryptococcus 

neoformans growth inhibited by Neem plant parts extract against  was examined [35].The reduced risk of COVID-19 infection was 

observed in patients taking neem capsules highlights its potential as a prophylactic treatment for preventing COVID-19 [36].The 

antiviral effects of neem bark and leaves were conformed on Newcastle Disease Virus  in Poultry [37]. 

4. Anti-protozoal activity: 

Neem has demonstrated significant antiprotozoal activity, making it a promising candidate for the treatment of protozoal infections. 

It can expel parasitic worms from the body, particularly in the intestines. Studies have indicated that neem compounds, particularly 

limonoids azadirachtin, salannin, deacetylgedunin, gedunin, 17-hydroxyazadiradione and deacetylnimbin exhibit potent effects 

against toxic to various parasites such as Plasmodium [38,39], Leishmania [40], Trypanosoma [41]and insects also. 

Anti-malarial screening of neem leaf and stem bark extracts using Plasmodium berghei infected albino mice reduced the level of 

parasitemia [38]. Leishmanicidal effect was validated using ethyl acetate fraction of neem leaves through cytotoxicity assay [40]. 

A dose-dependent anti-trypanosomal effect of aqueous extracts from the bark of neem was observed in Trypanosoma brucei 

rhodesiense-infected mice. The treatment delayed the appearance of parasites in the circulation, reduced parasitemia levels, and 

improved packed cell volume  [41]. 

5.Anti-inflammatory and Analgesic properties: 

 Neem contains compounds like azadirachtin and nimbidin, which have anti-inflammatory effects by modulating inflammatory 

pathways, such as cyclooxygenase (COX) and lipoxygenase (LOX) enzymes.It has been used in treating conditions like arthritis, 

swelling, and other inflammatory disorders due to its ability to reduce pain and inflammation. 

Significant anti-inflammatory action of neem seed oil and bark reduced the carrageenan  induced paw edema in albino rats [42] and 

long Evans rats [43]. Ethanol extract of neem bark on Swiss Albino mice was tested for Analgesic properties using hot plate and 

acetic acid induced writhing methods [44]. Whereas alcoholic extract of Neem root bark extract proven for weak central and 

peripheral analgesic activity [44]. 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/polysaccharide
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/acetic-acid-ethyl-ester
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6. Anti-oxidant activity: 

Due to the presence of flavonoids, alkaloids, and other polyphenolic compounds, neem has strong antioxidant properties which help 

to neutralize free radicals in the body, reducing oxidative stress and lowering the risk of chronic diseases such as cancer, 

cardiovascular diseases, and neurodegenerative disorders. 

The extract of Azadirachta indica flowers demonstrated significant antioxidant activity, including DPPH, hydrogen peroxide 

(HRSA), and phosphor molybdenum radical scavenging, metal ion chelation, and superoxide anion scavenging. These effects are 

attributed to the presence of phenolic compounds and flavonoids in the extract [45] and ethanolic extract of neem leaves was also 

reported for anti oxidant property [46]. In another hand , the potency of Azadirachta  indica as a good source of natural antioxidant 

compounds was demonstrated  by 1,1-Diphenyl-2-picryl-hydrazyl  radical scavenging and Ferric-Reducing Antioxidant Power 

Assay [47]. 

7.Anti-diabetic activity: 

Neem offers significant potential as a natural therapeutic agent for managing diabetes. Its bioactive compounds help regulate blood 

sugar levels, improve insulin sensitivity, reduce oxidative stress, and improve lipid profiles. Azadirachta indica serves as a valuable 

alternative in the management of diabetes mellitus, demonstrating the ability to reduce elevated blood glucose levels in alloxan-

induced diabetic rats [48]. 

The therapeutic potential of limonoids azadiradione and gedunin from the neem seed coat and kernel has been reported to inhibit 

pancreatic α-amylase activity, which suggests potential antidiabetic properties [49]. Antidiabetic potentials of  methanolic extracts 

of neem seeds on the Streptozotocin-induced Wistar Rats have been validated [50].Decrease in serum lipid levels, blood glucose 

and activities of serum enzymes like alkaline phosphatase , acid phosphatase , lactate dehydrogenase ,liver glucose 6-phosphatase 

and HMG CoA reductase were assessed for neem kernel powder  which suggests a significant antidiabetic and antihyperlipidemic 

effect of neem [51]. 

Neem leaves and seeds have shown anti-diabetic effects by improving insulin sensitivity [52], reducing blood sugar levels, and 

protecting pancreatic beta cells. Some studies suggest the hypoglycemic action of neem was due to its ability to regulate 

carbohydrate metabolism [53] and enhanced the insulin action. 

8. Hepatoprotective Properties: 

 Neem has hepatoprotective (liver-protecting) effects. It has been used in traditional medicine for treating liver disorders such as 

hepatitis and cirrhosis. Neem helps in detoxifying the liver, reducing liver enzyme levels, and protecting liver cells from damage. 

Nimbolide found to possess hepatoprotective effect against carbon tetrachloride (CCl4) induced liver toxicity in rats [54]. 

Administration of biosynthesized nano selenium (BSN) derived from Azadirachta indica leaf extracts to the mice infected with E. 

papillata exhibited notable increase in parameters like glutamic-pyruvic transaminase ,glutamic-oxaloacetic transaminase , alkaline 

phosphatase , and direct bilirubin during in help mitigate oxidative damage [55]. 

 9. Anti-cancer activity: 

Neem exhibits anticancer properties due to its ability to induce in cancer cells and inhibit the proliferation of tumors. The cytotoxic 

activity of crude aqueous, acidic neutral extracts from seeds and leaves revealed significantly inhibited the Ehrlich ascites carcinoma 

cell line growth [30]. Compounds found in neem bark, leaves, flowers, and seed oil have demonstrated chemopreventive properties, 

apoptotic activity, immunomodulatory effects, and the ability to induce p53-independent apoptosis [56]. 

Apoptosis in prostate cancer cells, decreases anti-apoptotic protein Bcl-2 expression was studied for ethanolic NLE by a dose-

dependent increase in DNA fragmentation, Western blot analysis concludes that NLE potential therapeutic agent for prostate cancer 

treatment [57]. Methanolic extracts of neem fruit mesocarp and epicarp exhibited dose-dependent antiproliferative effects on PC-3, 

MCF-7, and Caco-2 cell lines. In PC-3 cells, the mesocarp extract showed downregulation of the anti-apoptotic BCL2 gene and 

upregulation of P53 and BAX, which discloses the anti-tumor potential of neem fruit [58]. 

10.Immunomodulatory activity: 

Neem has immunomodulatory properties, meaning it can either enhance or suppress the immune system depending on the body's 

needs. It is used to boost immunity in cases of chronic infections or immunodeficiencies. 

https://www.pvj.com.pk/pdf-files/23-487.pdf
https://www.pvj.com.pk/pdf-files/23-487.pdf
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After administration of neem oil through intra peritoneal (i.p.), a peak in leukocyte infiltration were observed in mice. Additionally, 

peritoneal macrophages displayed increased phagocytic activity and upregulated expression of MHC class II antigens. Neem oil 

treatment also stimulated the production of gamma interferon. Spleen cells exhibited a significantly enhanced lymphocyte 

proliferative response when challenged in vitro with Concanavalin A (Con A) or tetanus toxoid (TT), compared to controls. These 

findings suggest that neem oil functions as a non-specific immunostimulant, selectively enhancing cell-mediated immune (CMI) 

responses to subsequent mitogenic or antigenic stimuli [59].The hydro-alcoholic extract of neem bark exhibits superior antibacterial 

and immunomodulatory properties, making it a potential therapeutic option for treating endometritis in repeat-breeding crossbred 

cows  [60].The anti-leishmanial properties of ethyl acetate fraction neem leaf extracts (EAF) demonstrated leishmanicidal activity, 

as confirmed by a cytotoxicity assay against the promastigote stage [61]. 

A bioactive compound or fraction derived from neem NIM-76, enhanced mitogen-induced lymphocyte proliferation was stimulated, 

these findings emphasizes that Immunomodulatory effects of A.indica through cell-mediated mechanisms by activating 

macrophages and lymphocytes [62]. 

11. Wound Healing and Skin Benefits: 

Neem oil and neem extract are commonly used for wound healing due to their antimicrobial and anti-inflammatory properties. They 

promote tissue regeneration and help in the treatment of wounds, cuts, burns, and other dermatological disorders [69] like eczema, 

acne [69], and psoriasis. Neem leave extracts promotes wound healing activity in rats [63,64] and diabetic foot ulcer patients [65].In 

vitro studies supports that neem seed oil aid the healing of topical wounds by inhibiting the growth of methicillin resistant S. 

aureus strains [66]. 

The in vivo wound healing studies of topical neem hydrogels (N-HG), with and without silk fibroin (N-SF-HG) was carried out. 

The results indicated that N-SF-HG treatment accelerates the regeneration of the injured area more effectively [67].The beneficial 

effects of the herbal ingredients like neem and turmeric in Himalaya's Purifying Neem Face Wash , showed their effectiveness in 

preventing and reducing mild-to-moderate acne without any observed side effects were evaluated [68].Screening of neem oil 

Compounds  using the PubChem database revealed that neem oil as a potential target for STAT1, CSK, CRABP2, and SYK genes 

in the treatment of Acne vulgaris [69].Topical application of Neem-Tulsi-Heena oil combined therapy in Psoriasis patients better 

results were observed [70].  

12. Gastroprotective Effects: 

 Neem has been shown to protect the gastrointestinal system by preventing ulcers, reducing acid secretion by inhibiting H+ K+-

ATPase (proton pump) activity [73] and promoting gastric mucosal protection. This property is used in the treatment of conditions 

like gastritis, acid reflux, and peptic ulcers. 

The aqueous NLE reduced the severity of gastric ulcers [74-79] in a dose-dependent manner in rats exposed to stress, and decreased 

gastric mucosal damage caused by ethanol. The extract appeared to inhibit mast cell degranulation and enhance the production of 

adherent gastric mucus in stressed animals. These effects may partially account for the antiulcer properties of neem. The anti-ulcer 

effects of aqueous neem leaf extracts were evaluated in rats subjected to 2-hour cold-restraint stress and oral administration of 

ethanol for 1 hour. Results showed that neem extract reduced the severity of stress-induced gastric ulcers in a dose-dependent 

manner and also lessened ethanol-induced gastric mucosal damage.  Not only that the extract appeared to prevent mast cell 

degranulation and increased the quantity of adherent gastric mucus in stressed animals. These actions likely contribute to the anti-

ulcer properties of neem [71]. 

Oral administration of the lyophilized NBE led to inhibition of acid secretion and peptic activity, along with a reduction in gastric 

juice volume in patients suffering from acid-related disorders and gastro duodenal ulcers. This research output reflects the anti-

secretory and antiulcer effects of neem [72]. 

13.Cardioprotective Effects: 

Some studies suggest that neem may support heart health by reducing cholesterol levels, lowering blood pressure [81] and improving 

circulation, thus helping to prevent cardiovascular diseases [80]. Neem seed protein hydrolysates (NSPHs) were evaluated for their 

superoxide radical scavenging and ACE inhibitory activities. The findings suggest that NSPH fractions may have potential 

applications in managing oxidative stress-related conditions, including hypertension [80]. 

Blood pressure lowering effects in a was reported. Shift in the Ca+2 concentration response curves to right side vaso relaxation was 

observed when isolated rabbit aorta ring preparations treated with of the crude extracts of A.indica, which possibly explains its 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/meticillin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/staphylococcus-aureus
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/staphylococcus-aureus
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antihypertensive activity [81]. Neem possesses blood-purifying properties. It helps detoxify the bloodstream by eliminating harmful 

toxins that can compromise the function of vital organs such as the liver and kidneys [82].  

14. Nephroprotective activity:  

Neem exhibits protective effects on the kidney [86] by reducing oxidative stress, enhancing antioxidant enzyme activity, 

antiurolithiatic activity, improving renal function markers [85], and mitigating histopathological damage in various models of 

nephrotoxicity [83]. 

Methanolic leaves extract of Azadirachta indica effectively rescues the kidney oxidative damage, down regulates the caspase-3 and 

caspase-9 and Bax genes on induced nephrotoxicity and oxidative stress in rats. This finding conforms that neem as a potential 

candidate for protection of nephrotoxicity [83]. The ameliorating effects of extracts of Cinnamomum cassia and Azadirachta  indica 

against nephrotoxicity in rats exposed to sublethal doses of Titanium Dioxide nanoparticles were demonstrated [84]. 

The protective effects of the polyphenol-rich fraction (PRF) derived from the methanol extract of Azadirachta indica against 

hypertension and cardiorenal dysfunction induced by Nω-Nitro-L-Arginine Methyl Ester (L-NAME) in rats, significantly reduced 

oxidative stress indicators (malondialdehyde and protein carbonyl levels),normalized serum nitric oxide (NO) bioavailability, and 

up-regulated the expression of nuclear factor erythroid 2–related factor 2 (Nrf2) [85].Significant decrease the level of calcium, 

oxalate , phosphate , Creatine, uric acid and urea  was reported in ethylene glycol-induced urolithiasis animals  after administration 

of herbal suspension containing alcoholic extracts of fruit of Tribulus terrestris, root of Boerhavia diffusa and leaves of Azadirachta 

indica. Histopathology supported that formulation exhibits significant anti-urolithiatic activity [87]. 

15. In Dental practice: 

Neem supports oral health through its antibacterial, anti-inflammatory, and antioxidant properties. It helps prevent plaque, tooth 

decay, gum diseases, and promotes healing, making it valuable in dental care products. 

The dried chewing sticks of Azadirachta indica showed  maximum zone of inhibition  in contrast to organisms responsible for 

dental caries like Streptococcus mutans, Streptococcus mitis, Streptococcus salivarius, and Streptococcuss anguis  , which uncovers  

the antimicrobial activity  of neem [88]. Some studies explore neem-based formulation to evaluate anti-microbial activity. For 

example, Azadirachta indica (neem) mouth rinse reduced the gingival, plaque, bleeding indexes and growth of cariogenic bacteria. 

These results revealed the good efficacy in the treatment of periodontal disorders [89]. 

A double-blind crossover study was conducted to evaluate the effect of Neem Mouthwash on Plaque and Gingivitis was evaluated 

using Silness and Loe plaque index (PI) and Loe and Silness gingival index (GI). The results conclude that neem mouthwash with 

greater advantage in maintaining oral hygiene and preventing the onset and spread of oral diseases [90]. Gel containing neem for 

the prevention of gingivitis was investigated clinically. Observations of this study, state that anti-inflammatory action of neem gel 

can be effectively used as an adjunct to mechanical plaque control in prevention of plaque and gingivitis [91]. 

16.Anti-fertility effect: 

Neem has been traditionally used for its anti-fertility effects. Certain neem extracts like neem oil [94] exhibited the spermicidal and 

contraceptive properties [95], and may interfere with implantation [96], making it a potential natural agent for pregnancy termination 

or prevention. 

Oral treatment with neem seed extract for six days in primates resulted in a decrease in chorionic gonadotropin and progesterone 

levels, along with the presence of blood in vaginal smears, indicating the anti-fertility property of neem [92]. Additionally, oral 

administration of purified neem extracts led to pregnancy termination in both rodents and primates, confirming its abortifacient 

potential [93]. Intrauterine application of neem oil led to pre-implantation block in female wistar rats was demonstrated [96]. 

17. In Agriculture field: 

Neem and its products are biodegradable, non-toxic to beneficial insects like bees and earthworms. It is safe for humans, animals 

and ideal for organic and sustainable farming practices [101]. 
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Neem oil-based nano-pesticide contributes to sustainable agriculture [98] by acting as a natural pesticide, fertilizer, and soil 

enhancer, supporting eco-friendly and chemical-free farming practices due to its natural pesticidal [97], insecticidal [102], fungicidal 

[104], and soil-enriching properties. Neem cake, the residue left after oil extraction, used as an organic fertilizer because it enhances 

soil fertility and controls soil-borne pests and nematodes [103], improves nitrogen availability by inhibiting nitrification, thus 

reducing fertilizer loss. Neem-based products inhibit the growth of pests, insect species including aphids, whiteflies [99], and 

caterpillars, fungal infections in plants like powdery mildew, rust, and black spot. 

Neem products were tested for their efficiency in reducing transmission of vector of tomato leaf curl gemini virus disease [99]. 

Results of another experiment suggest that applying neem leaf powder as a soil amendment at the appropriate rate and time could 

effectively help control cucumber mosaic virus in cowpea plant [100]. 

Summarized pharmacological properties of Neem: 

Table:2 

No. Activity Main Effects Key 

Compounds/Extracts 

Target 

Organisms/Systems 

1 Anti-bacterial Inhibits bacterial 

growth 

Methanol, ethanol, ethyl 

acetate extracts 

S. aureus, E. coli, L. 

monocytogenes, P. 

aeruginosa, E. faecalis 

2 Anti-fungal Inhibits pathogenic 

fungi 

Ethanol, hexane, 

petroleum, aqueous 

extracts 

Aspergillus spp., 

Candida albicans, 

Fusarium spp., 

Sclerotinia spp. 

3 Anti-viral Blocks virus 

entry/replication 

Aqueous extracts, 

Azadirachtin, 

Nimbaflavone, Hyperoside 

HSV, Dengue virus, 

HCV, Influenza, SARS-

CoV-2, Poliovirus 

4 Anti-protozoal Anti-malarial, anti-

leishmanial, anti-

trypanosomal 

Azadirachtin, Salannin, 

Gedunin 

Plasmodium, 

Leishmania, 

Trypanosoma 

5 Anti-inflammatory & 

Analgesic 

Reduces swelling and 

pain 

Azadirachtin, Nimbidin Arthritis, inflammatory 

disorders 

6 Anti-oxidant Neutralizes free 

radicals 

Flavonoids, polyphenolics General oxidative stress, 

chronic diseases 

7 Anti-diabetic Lowers blood glucose, 

improves insulin 

sensitivity 

Limonoids (Azadiradione, 

Gedunin) 

Diabetes mellitus 

8 Hepatoprotective Protects liver from 

toxins 

Nimbolide, BSN 

(biosynthesized selenium) 

Liver disorders 

(hepatitis, cirrhosis) 

9 Anti-cancer Induces apoptosis, 

inhibits tumors 

Ethanolic/methanolic 

extracts, crude aqueous 

extracts 

Cancer cell lines 

(prostate, breast, colon) 

10 Immunomodulatory Boosts immune 

responses 

Neem oil, NIM-76, ethyl 

acetate fractions 

Chronic infections, 

immunodeficiencies 

11 Wound Healing & Skin 

Benefits 

Promotes tissue 

regeneration 

Neem oil, hydrogels, 

ethanol extracts 

Wounds, acne, psoriasis 

12 Gastroprotective Prevents ulcers, 

reduces acid secretion 

Aqueous NLE Gastritis, peptic ulcers 

13 Cardioprotective Lowers BP, antioxidant 

effect 

NSPHs, crude extracts Cardiovascular health, 

hypertension 

14 Nephroprotective Protects kidneys from 

oxidative damage 

Methanolic extracts, 

polyphenol-rich fraction 

(PRF) 

Nephrotoxicity, 

oxidative stress 

Conclusion: 

Neem (Azadirachta indica) has displayed significant therapeutic potential across a wide range of pharmacological activities, as 

supported by various research studies. Its bioactive compounds exhibit potent antibacterial, antifungal, antiviral, anti-inflammatory, 
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antioxidant, antimalarial, antidiabetic, hepatoprotective, and anticancer properties. These effects make neem a valuable natural 

resource for the development of novel therapeutic agents. The traditional use of neem in Ayurvedic and folk medicine and scientific 

evidence, suggesting a strong basis for its continued exploration in modern medicine.  

Despite extensive research, the full potential of neem remains underexplored. Future research should focus on isolating novel 

compounds, understanding their specific molecular mechanisms, developing standardized extracts, and conducting more clinical 

studies to validate therapeutic claims. Advanced biotechnological approaches and nano formulations could further enhance neem’s 

applications in modern medicine, agriculture, and environmental sustainability. 

Thus, neem continues to be a promising natural resource with vast opportunities for future scientific exploration. 

REFERENCES:  

1. Puri HS. Neem: the divine tree Azadirachta indica. CRC Press; 1999 Mar25. 

2. Agrawal DP. Medicinal properties of neem: new findings. History of Indian science and. 2001. 

3. Brahmachari G. Neem—an omnipotent plant: a retrospection. Chembiochem. 2004 Apr 2;5(4):408-21. 

4. Subapriya R, Nagini S. Medicinal properties of neem leaves: a review. Current Medicinal Chemistry-Anti-Cancer Agents. 2005 

Mar 1;5(2):149-56. 

5. Kumar VS, Navratnam V. Neem (Azadirachtaindica): Prehistory to contemporary medicinal uses to humankind. Asian Pac J 

Trop Biomed 2013; 3:505-14. 

6. Biswas K, Chattopadhyay I, Banerjeee RK, Bandyopadhay U. Biological activities and medicinal properties of neem 

(Azadirachta indica). Curr Sci 2002; 82:1136-1345.  

7. Drabu S, Khatri S, Babu S. Neem: Healer of all ailments. Res J Pharm Biol Chem Sci 2012;3:120-126.  

8. Paul R, Prasad M, Sah NK. Anticancer biology of Azadirachta indica L (neem). Cancer Biol Ther 2011;12:467-476.  

9. Singh KK. Neem, a treatise. New Delhi, India: IK International Publishing House Pvt. Ltd; 2008. 

10. Alzohairy MA. Therapeutics role of Azadirachta indica (Neem) and their active constituents in diseases prevention and 

treatment. Evidence‐Based Complementary and Alternative Medicine. 2016;2016(1):7382506. 

11. Tiwari R, Verma AK, Chakraborty S, Dharma K, Singh SV. Neem (Azadirachta indica) and its potential for safeguarding health 

of animals and humans: A review. J Biol Sci 2014;110-123. 

12. Girish K, Shankara BS. Neem–a green treasure. Electronic journal of Biology. 2008;4(3):102-11. 

13. Akhila A, Rani K. Chemistry of the neem tree (Azadirachta indica A. Juss.). Prog Chem Org Nat Prod 1999;78:47-149 

14. Tan QG, Luo XD. Meliaceous Limonoids: Chemistry and Biological Activities. Chem Rev 2011;111:7437-7522 

15. Siddiqui S, Siddiqui BS, Faizi S, Mahmood T. Tetracyclic triterpenoids and their derivatives from Azadirachta indica. J Nat 

Prod 1988;51:30-43 

16. A. Ali, Textbook of Pharmacognosy, Publication and Informa-tion Directorate, New Delhi, India, 1993 

17. Ibrahim S, Kwakuri SS, Arif M. Azadirachta indica (neem): An important medicinal plant: A literature review of its chemistry, 

biological activities, role in COVID-19 management and economic importance. Journal of Pharmacognosy and Phytochemistry. 

2023;12(6):59-65. 

18. Francine U, Jeannette U, Pierre RJ. Assessment of antibacterial activity of neem plant (Azadirachta indica) on Staphylococcus 

aureus and Escherichia coli. J Med Plants Stud. 2015;3(4):85-91. 

19. Mahfuzul Hoque MD, Bari ML, Inatsu Y, Juneja VK, Kawamoto S. Antibacterial activity of guava (Psidium guajava L.) and 

neem (Azadirachta indica A. Juss.) extracts against foodborne pathogens and spoilage bacteria. Foodborne pathogens and disease. 

2007 Dec 1;4(4):481-8.  

20. Bansal V, Gupta M, Bhaduri T, Shaikh SA, Sayed FR, Bansal V, Agrawal A. Assessment of Antimicrobial Effectiveness of 

Neem and Clove Extract Against Streptococcus mutans and Candida  

21. Maleki L, Sadeghian-Rizi T, Ghannadian M, Sanati MH, Shafizadegan S, Sadeghi-Aliabadi H. Antibacterial activity of 

Azadirachta indica leaf extracts against some pathogenic standards and clinical bacterial isolates. Avicenna Journal of Clinical 

Microbiology and Infection. 2017 Nov 27;5(1):12987-. 

22. Mondall NK, Mojumdar A, Chatterje SK, Banerjee A, Datta JK, Gupta S. Antifungal activities and chemical characterization of 

Neem leaf extracts on the growth of some selected fungal species in vitro culture medium. 

23. Moslem MA, El-Kholie EM. Effect of neem (Azardirachta indica A. Juss) seeds and leaves extract on some plant pathogenic 

fungi. Pakistan Journal of biological sciences. 2009 Jul 1;12(14):1045. 

24. Mahmoud DA, Hassanein NM, Youssef KA, Abou Zeid MA. Antifungal activity of different neem leaf extracts and the nimonol 

against some important human pathogens. Brazilian Journal of Microbiology. 2011;42:1007-16. 

25.  Arumugam PA, Mohamad I, Salim R, Mohamed Z. Antifungal Effect of Malaysian Neem Leaf Extract on Selected Fungal 

Species Causing Otomycosis in In-Vitro Culture Medium. Malaysian Journal of Medicine & Health Sciences. 2015 Jun 1;11(2). 

26. Singh UP, Singh HB, Singh RB. The fungicidal effect of neem (Azadirachtaindica) extracts on some soil-borne pathogens of 

gram (Cicer arietinum). Mycologia. 1980 Nov 1;72(6):1077-93. 



International Journal of Pharmacy and Pharmaceutical Research (IJPPR) 

Volume 31, Issue 4, April 2025  ijppr.humanjournals.com   ISSN: 2349-7203 

 

 

   Page | 387  
 

27. Wang J, Li J, Cao J, Jiang W. Antifungal activities of neem (Azadirachta indica) seed kernel extracts on postharvest diseases in 

fruits. African Journal of Microbiology Research. 2010 Jun 4;4(11):1100-4. 

28. Natarajan V, Venugopal PV, Menon T. Effect of Azadirachta indica (neem) on the growth pattern of dermatophytes. Indian 

journal of medical microbiology. 2003 Apr 1;21(2):98-101. 

29.  Tiwari V, Darmani NA, Yue BY, Shukla D. In vitro antiviral activity of neem (Azardirachta indica L.) bark extract against 

herpes simplex virus type‐1 infection. Phytotherapy Research. 2010 Aug;24(8):1132-40. 

30. Amer H, Helmy WA, Taie HA. In vitro antitumor and antiviral activities of seeds and leaves Neem (Azadirachta indica) extracts. 

Int. J. Acad. Res. 2010 Mar 1;2(2):47-51. 

31.  Parida MM, Upadhyay C, Pandya G, Jana AM. Inhibitory potential of neem (Azadirachta  indica Juss) leaves on dengue virus 

type-2 replication. Journal of ethnopharmacology. 2002 Feb 1;79(2):273-8. 

32. Sher R, Abaid T, Zahid M, Butt AK. Evidence of Effectiveness of Azadirachta indica Leaves in Chronic Hepatitis C in Addition 

of Conventional Therapy Failure. Annals of King Edward Medical University. 2018 Oct 1;24(4). 

33. Faccin-Galhardi LC, Yamamoto KA, Ray S, Ray B, Linhares RE, Nozawa C. The in vitro antiviral property of Azadirachta 

indica polysaccharides for poliovirus. Journal of ethnopharmacology. 2012 Jun 26;142(1):86-90. 

34. Ahmad A, Javed MR, Rao AQ, Husnain T. Designing and screening of universal drug from neem (Azadirachta indica) and 

standard drug chemicals against influenza virus nucleoprotein. BMC complementary and alternative medicine. 2016 Dec;16:1-8. 

35. Mbah AU, Udeinya IJ, Shu EN, Chijioke CP, Nubila T, Udeinya F, Muobuike A, Mmuobieri A, Obioma MS. Fractionated neem 

leaf extract is safe and increases CD4+ cell levels in HIV/AIDS patients. American journal of therapeutics. 2007 Jul 1;14(4):369-

74. 

36. Nesari TM, Bhardwaj A, ShriKrishna R, Ruknuddin G, Ghildiyal S, Das A, Pandey AK, Chaudhary N, Soman G, Barde M. 

Neem (Azadirachta indica A. Juss) capsules for prophylaxis of COVID-19 infection: a pilot, double-blind, randomized controlled 

trial. Altern. Ther. Health Med. 2021 Oct 1;23:1-8. 

37. Hasan MM, Ahad A. Antiviral Efficacy of Neem, Garlic, and Ginger Extracts on Newcastle Disease Virus in Poultry: Impact of 

Concentration and Heat Treatment. Asian Journal of Research in Animal and Veterinary Sciences. 2024 Dec 2;7(4):429-37. 

38. Akin-Osanaiya BC, Nok AJ, Ibrahim S, Inuwa HM, Onyike E, Amlabu E, Haruna E. Antimalarial effect of neem leaf and neem 

stem bark extracts on Plasmodium berghei infected in the pathology and treatment of malaria. International Journal of Research in 

Biochemistry and Biophysics. 2013 Mar;3(1):7-14. 

39. 38.Nathan SS, Kalaivani K, Murugan K. Effects of neem limonoids on the malaria vector Anopheles stephensi Listo 

40. Dayakar A, Chandrasekaran S, Veronica J, Sundar S, Maurya R. In vitro and in vivo evaluation of anti-leishmanial and 

immunomodulatory activity of Neem leaf extract in Leishmania donovani infection. Experimental Parasitology. 2015 Jun 1;153:45-

54. n (Diptera: Culicidae). Acta tropica. 2005 Oct 1;96(1):47-55. 

41. Ngure RM, Ongeri B, Karori SM, Wachira W, Maathai RG, Kibugi JK, Wachira FN. Anti-trypanosomal effects of 

Azadiractaindica (neem) extract on Trypanosoma brucei rhodesiense-infected mice. Eastern Journal of Medicine. 2009;14(1):2. 

42. Naik MR, Bhattacharya A, Behera R, Agrawal D, Dehury S, Kumar S. Study of anti-inflammatory effect of neem seed oil 

(Azadirachta indica) on infected albino rats. Journal of Health Research and Reviews (In Developing Countries). 2014 Sep 

1;1(3):66-9. 

43. Emran TB, Nasir Uddin MM, Rahman A, Uddin Z, Islam M. Phytochemical, antimicrobial, cytotoxic, analgesic and anti-

inflammatory properties of Azadirachta indica: A therapeutic study. J Bioanal Biomed S. 2015;12(2). 

44. Patil P, Patil S, Verma S, Adake P. Analgesic Activity Of Alcoholic Extract Of Azairachta indica (Neem) Root Bark. 

45. Harini R, Sindhu S, Sagadevan E, Arumugam P. Characterization of in vitro antioxidant potential of Azadirachta indica and 

Abutilon indicum by different assay methods. J Pharm Res. 2012 Jun;5:3227-31. 

46. Pandey G, Verma KK, Singh M. Evaluation of phytochemical, antibacterial and free radical scavenging properties of 

Azadirachta indica (neem) leaves. Int J Pharm Pharm Sci. 2014;6(2):444-7. 

47. Abdulkadir AR, Mat N, Jahan MS. In-vitro Antioxidant Potential in Leaf, Stem and Bark of Azadirachta indica. Pertanika 

Journal of Tropical Agricultural Science. 2017 Nov 1;40(4). 

48. Dholi SK, Raparla R, Mankala SK, Nagappan K. Invivo Antidiabetic evaluation of Neem leaf extract in alloxan induced rats. 

Journal of applied Pharmaceutical science. 2011 Jun 30(Issue):100-5. 

49. Ponnusamy S, Haldar S, Mulani F, Zinjarde S, Thulasiram H, RaviKumar A. Gedunin and azadiradione: human pancreatic 

alpha-amylase inhibiting limonoids from neem (Azadirachta indica) as anti-diabetic agents. PloS one. 2015 Oct 

15;10(10):e0140113. 

50. Abduallah AM, Ahmed AE, Bajaber MA, Alalwiat AA. Evaluation of the Antidiabetic Effects of Methanolic Extracts of Neem 

(Azadirachta indica) Seeds on the Streptozotocin-induced Wistar Rats. Pakistan Veterinary Journal. 2023 Oct 1;43(4). 

51. Bopanna KN, Kannan J, Gadgil S, Balaraman R, Rathod SP. Antidiabetic and antihyperlipidemic effects of neem seed kernel 

powder on alloxan diabetic rabbits. Indian journal of Pharmacology. 1997 May 1;29(3):162-7. 

52. Pingali U, Vuppalanchi B, Nutalapati C, Gundagani S. Aqueous Azadirachta indica (neem) extract attenuates insulin resistance 

to improve glycemic control and endothelial function in subjects with metabolic syndrome. Journal of Medicinal Food. 2021 Nov 

1;24(11):1135-44. 



International Journal of Pharmacy and Pharmaceutical Research (IJPPR) 

Volume 31, Issue 4, April 2025  ijppr.humanjournals.com   ISSN: 2349-7203 

 

 

   Page | 388  
 

53. Wang S, Zhang H, Li X, Zhang J. Gene expression profiling analysis reveals a crucial gene regulating metabolism in adventitious 

roots of neem (Azadirachta indica). RSC Advances. 2016;6(115):114889-98. 

54. Baligar NS, Aladakatti RH, Ahmed M, Hiremath MB. Evaluation of acute toxicity of neem active constituent, nimbolide and its 

hepatoprotective activity against acute dose of carbon tetrachloride treated albino rats. International Journal of Pharmaceutical 

Sciences and Research. 2014 Aug 1;5(8):3455. 

55. Al-Malki ES, Abdel-Gaber R, Almutairy N, Al-Hoshani N, Alonaizan R, Meryk A, Al-Shaebi EM, Dkhil MA, Al Quraishy S. 

Hepatoprotective Effect of Nano Selenium Derived from Neem Leaf Extracts against Infection with Eimeria papillata in C57BL/6 

Mice. Pharmacognosy Magazine. 2025 Jan 23:09731296251313859. 

56. Moga MA, Bălan A, Anastasiu CV, Dimienescu OG, Neculoiu CD, Gavriș C. An overview on the anticancer activity of 

Azadirachta indica (Neem) in gynecological cancers. International journal of molecular sciences. 2018 Dec 5;19(12):3898. 

57. Kumar S, Suresh PK, Vijayababu MR, Arunkumar A, Arunakaran J. Anticancer effects of ethanolic neem leaf extract on prostate 

cancer cell line (PC-3). Journal of ethnopharmacology. 2006 Apr 21;105(1-2):246-50. 

58. Ibrahim OH, Mousa MA, Asiry KA, Alhakamy NA, Abo-Elyousr KA. Azadirachta indica A. juss fruit mesocarp and epicarp 

extracts induce antimicrobial and antiproliferative effects against prostate (PC-3), Breast (MCF-7), and colorectal adenocarcinoma 

(Caco-2) cancer cell lines through upregulation of proapoptotic genes. Plants. 2022 Jul 30;11(15):1990. 

59. Upadhyay SN, Dhawan S, Garg S, Talwar GP. Immunomodulatory effects of neem (Azadirachtaindica) oil. International journal 

of immunopharmacology. 1992 Oct 1;14(7):1187-93. 

60. Kumar AM, Gupta HP, Prasad SH. Studies on the immunomodulatory and therapeutic efficacy of neem (Azadirachta indica) on 

endometritis in repeat breeding crossbred cows. Indian J. Anim. Reprod. 2013 Dec;34(2):1-5. 

61. Dayakar A, Chandrasekaran S, Veronica J, Sundar S, Maurya R. In vitro and in vivo evaluation of anti-leishmanial and 

immunomodulatory activity of Neem leaf extract in Leishmania donovani infection. Experimental Parasitology. 2015 Jun 1;153:45-

54. 

62. SaiRam M, Sharma SK, Ilavazhagan G, Kumar D, Selvamurthy W. Immunomodulatory effects of NIM-76, a volatile fraction 

from Neem oil. Journal of ethnopharmacology. 1997 Jan 1;55(2):133-9. 

63. Chundran NK, Husen IR, Rubianti I. Effect of neem leaves extract (Azadirachta indica) on wound healing. Althea Medical 

Journal. 2015 Jun 30;2(2):199-203. 

64. Osunwoke Emeka A, Olotu Emamoke J, Allison Theodore A, Onyekwere Julius C. The wound healing effects of aqueous leave 

extracts of Azadirachta indica on wistar rats. J Nat Sci Res. 2013;3(6):181-6. 

65. Jayalakshmi M. Effect of neem leaves extract irrigation on the wound healing outcome in nurse managed diabetic foot ulcers. 

Nat J Physiol Pharm Pharmacol. 2020 Sep 30;11(1):1. 

66. Banerjee K, Chatterjee M, Sandur R, Nachimuthu R, Madhyastha H, Thiagarajan P. Azadirachta indica A. Juss (Neem) oil 

topical formulation with liquid crystals ensconcing depot water for anti-inflammatory, wound healing and anti-methicillin resistant 

Staphylococcus aureus activities. Journal of Drug Delivery Science and Technology. 2021 Aug 1;64:102563. 

67. Nasrine A, Narayana S, Ahmed MG, Sultana R, Noushida N, Salian TR, Almuqbil M, Almadani ME, Alshehri A, Alghamdi A, 

Alshehri S. Neem (Azadirachta indica) and silk fibroin associated hydrogel: Boon for wound healing treatment regimen. Saudi 

Pharmaceutical Journal. 2023 Oct 1;31(10):101749. 

68. Rajaiah Yogesh H, Gajjar T, Patel N, Kumawat R. Clinical study to assess efficacy and safety of Purifying  Neem Face Wash 

in prevention and reduction of acne in healthy adults. Journal of cosmetic dermatology. 2022 Jul;21(7):2849-58. 

69. Kola-Mustapha AT, Raji MA, Adedeji O, Ambrose GO. Network pharmacology and molecular modeling to elucidate the 

potential mechanism of neem oil against Acne vulgaris. Molecules. 2023 Mar 21;28(6):2849. 

70. Morya GC, Vinita V, Bahadur R. Clinical Study on Evaluation of the Effect of Neem, Tulsi and Henna on Psoriasis. Med Aromat 

Plants (Los Angeles) 6: 304. doi: 10.4172/2167-0412.1000304 Page 2 of 5 Med Aromat Plants (Los Angeles), an open access 

journal ISSN: 2167-0412 Volume 6• Issue 5• 1000304. Vishamagni. 2017;3(10):3. 

71. Garg GP, Nigam SK, Ogle CW. The gastric antiulcer effects of the leaves of the neem tree. Planta medica. 1993 Jun;59(03):215-

7. 

72. Bandyopadhyay U, Biswas K, Sengupta A, Moitra P, Dutta P, Sarkar D, Debnath P, Ganguly CK, Banerjee RK. Clinical studies 

on the effect of Neem (Azadirachta indica) bark extract on gastric secretion and gastroduodenal ulcer. Life sciences. 2004 Oct 

29;75(24):2867-78. 

73. Singh R, Mishra V, Pandeti S, Palit G, Barthwal MK, Pandey HP, Narender T. Cytoprotective and Antisecretory Effects of 

Azadiradione Isolated from the Seeds of Azadirachta  indica (neem) on Gastric Ulcers in Rat Models. Phytotherapy Research. 2015 

Jun;29(6):910-6. 

74. Dorababu D, Joshi MC, Kumar BG, Chaturvedi A, Goel RK. Effect of aqueous extract of neem (Azadirachta indica) leaves on 

offensive and defensive gastric mucosal factors in rats. Indian journal of physiology and pharmacology. 2006 Jul 1;50(3):241. 

75. Mohapatra BB, Das MC, Dinda SC, Nagoji KE. Anti-ulcer activity of aqueous and ethanolic leaf extract of neem (Azadirachta 

indica) in albino rats. Journal of Pharmacy Research. 2012 Mar;5(3):1571. 

76. Bhajoni PS, Meshram GG, Lahkar M. Evaluation of the antiulcer activity of the leaves of Azadirachta indica: An experimental 

study. Integrative Medicine International. 2016 Jan 14;3(1-2):10-6. 



International Journal of Pharmacy and Pharmaceutical Research (IJPPR) 

Volume 31, Issue 4, April 2025  ijppr.humanjournals.com   ISSN: 2349-7203 

 

 

   Page | 389  
 

77. Chattopadhyay I, Nandi B, Chatterjee R, Biswas K, Bandyopadhyay U, Banerjee RK. Mechanism of antiulcer effect of Neem 

(Azadirachta indica) leaf extract: effect on H+-K+-ATPase, oxidative damage and apoptosis. Inflammopharmacology. 2004 

May;12(2):153-76. 

78. Siddiquie QA. The effect of neem (Azadirachta indica) leaf extract and neem compound Nimolicine on gastric acidity. InMedical 

Forum Monthly 2011 (Vol. 22, No. 3). 

79. Estella TF, Akwen NS, Annih MG, Agbor AM, Fomnboh DJ, Edwige TM, Herve B, Nono NB, Zintchem R, Koffi YG, 

Fokunang C. Phytochemical screening, evaluation of anti-peptic ulcer activities of aqueous leaf extract of Neem Azadirachta indica 

A. Juss (Meliaceae) in wistar rats. Int Res J Gastroenterol Hepatol. 2022 Jan 5;5:1-7. 

80. Acho MA, Olasehinde RO, Arise RO. Antioxidant and antihypertensive properties of neem seed protein hydrolysates: the effects 

of hydrolytic enzyme type and peptide size. International Journal of Peptide Research and Therapeutics. 2023 Apr 29;29(3):47. 

81. Shah AJ, Gilani AH, Hanif HM, Ahmad S, Khalid S, Bukhari IA. Neem (Azadirachta  indica) Lowers Blood Pressure through 

a Combination of Ca" Channel Blocking and Endothelium-Dependent Muscarinic Receptors Activation. Int J Pharmacol. 

2014;10(8):418-28. 

82. Sahoo DD, Sharma D. Neem: A good immune booster and blood purifier. And Its Benefits. 2022;5:123. Xhd 

83. Abdel Moneim AE, Othman MS, Aref AM. Azadirachtaindica Attenuates Cisplatin‐Induced Nephrotoxicity and Oxidative 

Stress. BioMed research international. 2014;2014(1):647131.  

84. Shabbir S, Boruah P, Kulyar MF, Bhutta ZA, Nawaz M, Ashar A, Mahfooz A, Khan MS, Miao X, Jabeen F, Mengal K. 

Nephroprotective Effect of Cinnamon cassia and Azadirachta indica on Titanium Dioxide Nanoparticles. Current Nanoscience. 

2023 Mar 1;19(2):291-303. 

85. Omóbòwálé TO, Oyagbemi AA, Ogunpolu BS, Ola-Davies OE, Olukunle JO, Asenuga ER, Ajibade TO, Adejumobi OA, 

Afolabi JM, Falayi OO, Ashafa A. Antihypertensive effect of polyphenol-rich fraction of Azadirachta indica on Nω-Nitro-L-

arginine methyl ester-induced hypertension and cardiorenal dysfunction. Drug research. 2019 Jan;69(01):12-22. 

86. Negi K, Mirza A. Nephroprotective and therapeutic potential of traditional medicinal plants in renal diseases. Journal of Drug 

Research in Ayurvedic Sciences. 2020 Jul 1;5(3):175-83. 

87. Saxena N, Argal A. Study of antiurolithiatic activity of a formulated herbal suspension. Herba Polonica. 2015;61(2). 

88. Prashant GM, Chandu GN, Murulikrishna KS, Shafiulla MD. The effect of mango and neem extract on four organisms causing 

dental caries: Streptococcus mutans, Streptococcus salivavius, Streptococcus mitis:, and: Streptococcus sanguis:: An: in vitro: study. 

Indian journal of dental research. 2007 Oct 1;18(4):148-51. 

89. Botelho MA, Santos RD, Martins JG, Carvalho CO, Paz MC, Azenha C, Ruela RS, Queiroz DB, Ruela WS, Marinho G, Ruela 

FI. Efficacy of a mouthrinse based on leaves of the neem tree (Azadirachta indica) in the treatment of patients with chronic 

gingivitis: A double-blind, randomized, controlled trial. J Med Plant Res. 2008 Nov 30;2(11):341-6. 

90. Jalaluddin M, Rajasekaran UB, Paul S, Dhanya RS, Sudeep CB, Adarsh VJ. Comparative Evaluation of Neem Mouthwash on 

Plaque and Gingivitis: A Double-blind Crossover Study. The journal of contemporary dental practice. 2017 Jul 1;18(7):567-71. 

91. Singh V, Pathak AK, Goel K, Pal M. Evaluation of Topical Application of Azadirachta indica (Neem) in Prevention of 

Gingivitis: A Randomized Control Trial. Open Journal of Stomatology. 2019 Oct 30;9(11):249-59. 

92. Mukherjee S, Lohiya NK, Pal R, Sharma MG, Talwar GP. Purified neem (Azadirachtaindica) seed extracts (Praneem) abrogate 

pregnancy in primates. Contraception. 1996 Jun 1;53(6):375-8. 

93. Talwar GP, Shah S, Mukherjee S, Chabra R. Induced termination of pregnancy by purified extracts of Azadirachta indica 

(neem): mechanisms involved. American Journal of Reproductive Immunology. 1997 Jun;37(6):485-91. 

94. Suryawanshi JA. Neem-natural contraceptive for male and female-an overview. International Journal of Biomolecules and 

Biomedicine. 2011;1(2):1-6. 

95. Talwar GP, Vanshi PR, Misra R, Mukherjee S, Shah S. Plant immunomodulators for termination of unwanted pregnancy and 

for contraception and reproductive health. Immunology and cell biology. 1997 Apr;75(2):190-2. 

96. Upadhyay SN, Kaushic C, Talwar GP. Antifertility effects of neem (Azadirachta indica) oil by single intrauterine administration: 

a novel method for contraception. Proceedings of the Royal Society of London. Series B: Biological Sciences. 1990 Dec 

22;242(1305):175-9. 

97. Acharya P, Mir SA, Nayak B. Competence of biopesticide and neem in agriculture. International Journal of Environment, 

Agriculture and Biotechnology. 2017;2(6):238987. 

98. Pascoli M, Jacques MT, Agarrayua DA, Avila DS, Lima R, Fraceto LF. Neem oil based nanopesticide as an environmentally-

friendly formulation for applications in sustainable agriculture: An ecotoxicological perspective. Science of the total environment. 

2019 Aug 10;677:57-67. 

99. Somasekhara YM, Nateshan HM, Muniyappa V. Evaluation of neem products and insecticides against whitefly (Bemisiatabaci), 

a vector of tomato leaf curl geminivirus disease. Indian Journal of Plant Protection. 1997;25(1):56-9. 

100. Aliyu TH, Balogun OS, Adeoti OM. Pathogenic responses of cowpea (Vigna unguiculata) inoculated with cucumber mosaic 

virus to soil amendment with neem leaf powder. Agrosearch. 2011;11(1):99-110. 

101. Lokanadhan S, Muthukrishnan P, Jeyaraman S. Neem products and their agricultural applications. Journal of Biopesticides. 

2012;5:72. 



International Journal of Pharmacy and Pharmaceutical Research (IJPPR) 

Volume 31, Issue 4, April 2025  ijppr.humanjournals.com   ISSN: 2349-7203 

 

 

   Page | 390  
 

102. Benelli G, Canale A, Toniolo C, Higuchi A, Murugan K, Pavela R, Nicoletti M. Neem (Azadirachta indica): towards the ideal 

insecticide? Natural product research. 2017 Feb 16;31(4):369-86. 

103. Krishnayya and PV, Grewal PS. Effect of neem and selected fungicides on viability and virulence of the entomopathogenic 

nematode Steinernema feltiae. Biocontrol Science and Technology. 2002 Mar 1;12(2):259-66. 

104. Acharya P, Mir SA, Nayak B. Competence of biopesticide and neem in agriculture. International Journal of Environment, 

Agriculture and Biotechnology. 2017;2(6):238987. 
 

 
How to cite this article:  

A.Sowjanya et al. Ijppr.Human, 2025; Vol. 31 (4): 377-390. 

Conflict of Interest Statement: All authors have nothing else to disclose. 

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which 

permits use and distribution in any medium, provided the original work is properly cited, the use is non‐commercial and no 

modifications or adaptations are made. 

 

 

 


