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antimicrobial, anti-inflammatory, and anticancer
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Introduction

Neem (Azadirachtaindica) isatreenativeto the Indian subcontinent, widely recognized for itsextensive
useintraditional medicine. Thevariouspartsof theneemtree leaves, bark, seeds, and oil areutilized for their
medicinal properties. This paper exploresthe chemical compoundsfound in neem and their effectsonthe
human body, focusing on antimicrobia, anti-inflammatory, and anticancer activities.

Chemical Constituents of Neem
Neem containsaplethoraof bioactive compounds, themost significant of which include:
»  Azadirachtin: Atriterpenoid knownfor itsinsecticidd and antimalarial properties.
> Nimbin: A terpenoidlactonewith potentid anti-inflammatory and antimicrobid effects.
»  Quercetin: Aflavonoid with antioxidant and anti-inflammatory properties.

Other notable compoundsinclude nimbolide, nimbidin, and salannin. These congtituentscontributeto
neem’s wide-ranging biological activities.

Azadirachtinisthemost studied compoundin neem. Itisacomplex tetranortriterpenoid that has shown
significant insecticidal properties, makingit aprimary ingredient in many natural pesticides. Its potential
antimaarid effectsarea so noteworthy.

Antimicrobial Properties

Neem exhibitssignificant antimicrobid activity againgt avariety of pathogens, including bacteria, viruses,
andfungi.
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Antibacterial Activity

Neem extracts have shown effectiveness against gram-positive and gram-negative bacteria. Studies
indicatethat neemleaf and bark extracts caninhibit the growth of pathogenssuch as Saphylococcusaureus,
Escherichiacali, and Pseudomonas aer uginosa. The mechanismsincludedisruption of bacteria cell walls
andinhibition of protein synthes's.

Therapeutic Applications and Future Research

Thediversebiological activitiesof neem highlight itspotentia for therapeutic applications. However,
challengesand limitationsincludethe need for standardized extracts, understanding long-term effects, and
potentia toxicity at high doses. Futureresearch should focusonclinicd trialsto establish safety and efficacy,
thedevel opment of novel drug formulations, and the expl oration of synergistic effectswith other therapeutic
agents.

Challenges and Limitations

Oneof themgor challengesin thetherapeutic gpplication of neemisthevariability inthe composition of
neem extracts, which can affect their efficacy and safety. Standardization of neem extractsisessentia to
ensure cons stent therapeuti c outcomes.

Conclusion

Neem (Azadirachtaindica) isaversatiletreewith arich history of medicind use. Itschemica condituents
exhibit sgnificant antimicrobid, anti-inflammeatory, and anticancer activities. Whileneem holdsgreat promise
for therapeutic applications, further research isessential to fully understandits mechanismsof action and to
develop safeand effectivetreatments. Thepotentid of neemin modern medicineisvagt, offering new avenues
for thetreatment of various di seases.
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