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ABSTRACT

Aim: The aim of this ar ticle i s to  int roduce the
contemporary applications of Neem in field of medicine
and dentistry.

Summary: Neem has been used as a medicinal agent for
more than 2,000 years. In traditional medicine, all parts of
the neem tree are used— flower, seeds, fruits, roots, bark,
and in particular, leaves to treat more than 100 diseases.
The neem tree (Azadirachta indica) and its chemical
products have been used for centuries in many facets for
human utility. The place of neem in traditional medicine
has been established for centuries. Despite this impressive
history, it has many hurdles yet to overcome to gain
widespread acceptance in Western society for its medicinal
applications. Neem is the miracle tree it is purported to be,
and markers point in a positive direction for its future in
terms of proven applications and increased acceptance by
the scientific community.
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INTRODUCTION

Neem, scientifically referred to as Azadirachta indica, is a
medicinal tree. It offers plenty of usages in several shapes
and sizes. It has anti-fungal, anti-bacterial, anti-viral, anti-
diabetic, and anti-infertility properties. Typically, it is known
as the village pharmacy because of its holistic power to protect
against several health complications. Since ancient ages, this
tree is well-respected in the history of natural medicine. It can
treat various diseases and disorders ranging from malaria to
bad teeth. Almost all parts of this tree contain medicinal
benefits. Its seeds, leaves and barks have compounds known
as limonoids with proven medicinal properties.1

Even in Western medicine, the list of reported medicinal
benefits in published studies is extensive.2-5 Despite these
evidences, to date, no neem-based health products have been
approved for internal use in the United States. Unlike the
modes of action for pesticide applications, the modes of
action for neem chemicals in human medicinal applications
are not well understood or described in published studies.
The information that follows reflects these deficiencies, and
is presented primarily to illustrate the voluminous amount of
research conducted about neem chemicals and their potential
use in Western medicine.

Ecology: Neem is drought resistant and can tolerate almost
any length of high temperature. Typically this tree is grown in
sub-arid to sub-humid areas, where the annual rainfall varies
between 400 mm to 1200 mm. This tree thrives in any types of
soil, however, best grown in well drained deep sandy soil.
This tree cannot stay alive below 4oC temperatures. At this
temperature, leaf shedding is confirmed in addition to
premature death. Neem has impressive and far-reaching
pesticide properties. Recently, neem has been suggested as
an effective infertility agent in controlling populations of
rodents, such as rats. It has also been shown to be effective
in controlling food borne pathogens; making it a potential
agent against food spoilage bacteria.6 Neem tree has various
usages in a variety of sectors of which its medicinal usages
are the foremost.

MEDICINAL USAGES

Various parts of the neem tree have been used as traditional
Ayurvedic medicine in India (Table-1). Neem oil and the bark
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and leaf extracts have been therapeutically used as folk
medicine to control leprosy, intestinal helminthiasis,
respiratory disorders, constipation and as a general health
promoter. Its use for the treatment of rheumatism, chronic
syphilitic sores and indolent ulcer has also been evident.
Neem oil finds use to control various skin infections. Bark,
leaf, root, flower and fruit together cure blood morbidity, biliary
afflictions, itching, skin ulcers, burning sensations and
phthisis. The aqueous extract of neem bark and leaf also
possesses anticomplement and immune stimulant activity.
Neem oil has been shown to possess activity by selectively
activating the cell-mediated immune mechanisms to elicit an
enhanced response to subsequent mitogenic or antigenic
challenge.7 Aqueous extract of neem leaves significantly
decreases blood sugar level and prevents adrenaline as well
as glucose-induced hyperglycaemia. Recently, hypoglycaemic
effect was observed with leaf extract and seed oil, in normal
as well as alloxan-induced diabetic rabbits.8 Neem leaf and
bark aqueous extracts produce highly potent antiacid
secretory and antiulcer activity.9 Intra-vaginal application of
neem oil, prior to coitus, can prevent pregnancy. It could be a
novel method of contraception.10 Neem seed and leaf extracts
are effective against both choroquin-resistant and sensitive
strain malarial parasites.11 Extracts of neem leaf, neem oil seed
kernels are effective against certain fungi including
Trichophyton, Epidermophyton, Microspor trichosporon,
Geotricum and Candida.12  Oil from the leaves, seed and bark
possesses a wide spectrum of antibacterial action against
Gram-negative and Gram-positive microorganisms, including
M. tuberculosis and streptomycin resistant strains. In vitro,
it inhibits Vibrio cholera, Klebsiella pneumoniae, M.
tuberculosis and M. pyogenes. Antimicrobial effects of neem
extract have been demonstrated against Streptococcus mutans
and S. faecali.13 Aqueous leaf extract offers antiviral activity
against Vaccinia virus, Chikungenya and measles virus.14

Neem leaf aqueous extract effectively suppresses oral

squamous cell carcinoma induced by 7,12-dimethylbenz a
anthracene (DMBA), as revealed by reduced incidence of
neoplasm. Neem may exert its chemopreventive effect in the
oral mucosa by modulation of glutathione and its metabolizing
enzymes.15

The antioxidant activity of neem seed extract has been
demonstrated in vivo during horse- grain germination.16

Varying degrees of central nervous system (CNS) depressant
activity in mice was observed with the leaf extract. Fractions
of acetone extract of leaf showed significant CNS depressant
activity.14 In HIV/AIDS patients, a 12-week oral administration
of acetone water neem leaf extract (IRAB) had a “significant”
influence in vivo on CD4 cells (which HIV reduces) without
any adverse effects in the patients. Of the 60 patients who
completed treatment, 50 were completely laboratory-test
compliant. The mean levels of CD4 cells increased by 159% in
50 patients, which is a major increase; the number of HIV/
AIDS pathologies decreased from the 120 baseline to 5; and
significant increases were experienced in body weight (12%),
hemoglobin concentration (24%), and lymphocyte differential
count (24%).17

DENTAL  AND  ORAL  CARE

The bark features a strong concentration of all of the vitamins
and ingredients available in the seeds and leaves, giving it a
powerful anti-inflammatory, antibacterial and antiseptic
property. The bark as well as the twigs helps in dental care-
battling gingivitis and preventing cavities. Neem extract is
added in many organic toothpastes and mouthwashes.

In the preliminary findings by Vanka et al.,18 neem inhibited
Streptococcus mutans and reversed incipient carious lesions.
In a study by Wolinsky et al.,19 when saliva-conditioned
hydroxyapatite was pre-treated with neem extract (from bark
sticks)  there was major inhibi tion in Streptococcus
colonization on tooth surfaces. Prashant et al.20 conducted a
study to observe the effect of mango and neem extract on
four organisms causing dental caries and concluded that using
the extract of both- mango and neem would provide even
further benefit. In a 6-week clinical study performed by Pai et
al.,21 to evaluate the efficacy of neem leaf extract incorporated
in mucoadhesive dental gel with commercially available
chlorhexidine gluconate (0.2% w/v) mouthwash as positive
control, suggested that the dental gel containing neem extract
has significantly (P<0.05) reduced the plaque index and
bacterial count than that of the control group.

Side Effects: Traditional ayurvedic practitioners recommend
against the use of neem if the person suffers from obvious
wasting or fatigue. Infants have suffered complex sequelae
and even death as a cause of internal use of neem and thus
should be avoided in children. It is not recommended for
pregnant or nursing women to use neem. Those who have

Table 1: Ayurvedic uses of Neem

Part  Uses 
Leaf Leprosy, eye problem, epistaxis, intestinal 

worms, anorexia, biliousness, skin ulcers 
Bark Analgesic, alternative and curative of fever 
Flower Bile suppression, elimination of intestinal 

worm and phlegm 
Fruit Piles, intestinal worms, urinary disorder, 

epistaxis, phlegm, eye problem, diabetes, 
wound, ulcers, skin diseases 

Twig Cough, asthma, piles, phantom tumour, 
intestinal worms, spermatorrhoea, obstinate 
urinary disorder, diabetes 

Gum Scabies, wound, ulcers, skin diseases 
Seed Leprosy and intestinal worms 
Oil Leprosy and intestinal worms 
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impaired liver or kidney function should also take great caution.
Excess doses of seed or seed supplements may be toxic.9

CONCLUSION

It is heartening to see that a traditional Indian plant medicine
has now led to several therapeutically and industrially useful
preparations and compounds, which generates enough
encouragement among the scientists in exploring more
information about this medicinal plant. As the global scenario
is now changing towards the use of nontoxic plant products
having traditional medicinal use, development of modern
drugs from neem should be emphasized for the control of
various diseases. In fact, time has come to make good use of
centuries-o ld knowledge on neem through modern
approaches of drug development. For the last few years, there
has been an increasing trend and awareness in neem research.
Quite a significant amount of research has already been carried
out during the past few decades in exploring the chemistry of
different parts of neem. An extensive research and
development work should be undertaken on neem and its
products for their better economic and therapeutic utilization.

REFERENCES
1. Reutemann P, Ehrlich A. Neem oil: an herbal therapy for

alopecia causes dermatitis. Dermatitis 2008; 9: e12-5.
2. Subapriya R, Nagini S. Medicinal properties of neem leaves: a

review. Curr Med Chem Anticancer Agents 2005; 5: 149-6.
3. Boeke SJ, Boersma MG, Alink GM, van Loon JJ, van Huis A,

Dicke M, et al. Safety evaluation of Neem (Azadirachta indica)
derived pesticides. J Ethnopharmacol 2004; 94: 25-41.

4. Talwar GP, Raghuvanshi P, Misra R, Mukherjee S, Shah S. Plant
immunomodulators for termination of unwanted pregnancy and
for contraception and reproductive health. Immunol Cell Biol
1997; 75: 190-2.

5. Liu Y, Chen G, Chena Y, Linb J. Inclusion complexes of
azadirachtin with native and methylated cyclodextrins:
solubilization and binding ability. Bio-organic & Medicinal
Chemistry 2005; 13: 4037–42.

6. Benny J. Environmental Studies. Tata McGraw-Hill 2005.
7. Johnson S, Morgan D, Peiris C. Development of the major

triterpenoidsand oil in the fruit and seeds of neem (Azadirachta
indica). Annals of Botany 1996; 78: 383-8.

8. Kochhar A, Sharma N, Sachdeva R. Effect of supplementation
oftulsi (Ocimum sanctum) and neem (Azadirachta indica) leaf
powder ondiabetic symptoms, anthropometric parameters and

blood pressureof non insulin dependent male diabetics. Ethno-
Med 2009; 3: 5-9.

9. Bandyopadhyay U, Biswas K, Sengupta A, Moitra P, Dutta P,
Sarka D, et al. Clinical studies on the effect of Neem (Azadirachta
indica) bark extract on gastric secretion and gastroduodenal ulcer.
Life Sci 2004; 75: 2867-78.

10. Sharma SK, SaiRam M, Ilavazhagan G, Devendra K, Shivaji SS,
Selvamurthy W. Mechanism of action of NIM-76: a novel vaginal
contraceptive from neem oil. Contraception 1996; 54: 373-8.

11. Gianotti RL, Bomblies A, Dafalla M, Issa-Arzika I, Duchemin
JB, Eltahir EA. Efficacy of local neem extracts for sustainable
malaria vector control in an African village. Malar J 2008; 7:
138.

12. Subapriya R, Nagini S. Medicinal properties of neem leaves: a
review. Curr Med Chem Anticancer Agents 2005; 5: 149-6.

13. Hoque M, 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. Food Borne Pathog Dis 2007;
4: 481-8.

14. Biswas K, Chattopadhyay I, Banerjee RK, Bandyopadhyay U.
Biological activities and medicinal properties of neem
(Azadirachta indica): Current Science 2002; 82: 1336-45.

15. Bose A, Haque E, Baral R. Neem leaf preparation induces
apoptosis of tumor cells by releasing cytotoxic cytokines from
human peripheral blood mononuclear cells. Phytother Res 2007;
21: 914-20.

16. Sithisarn P, Supabphol R, Gritsanapan W. Antioxidant activity
of Siamese neem tree (VP1209). J Ethnopharmacol 2005; 99:
109-12.

17. Mbah AU, Udeinya IJ, Shu EN, Chijioke CP, Nubila T, Udeinya
F, et al. Fractionated neem leaf extract is safe and increases
CD4+ cell levels in HIV/AIDS patients. Am J Ther 2007; 14:
369-74.

18. Vanka A, Tandon S, Rao SR, Udupa N, Ramkumar P. The effects
of indigenous neem Azadirachta indica mouth wash on
Streptococcus mutans and lactobacilli growth. Indian J Dent Res
2001; 12: 133-44.

19. Wolinsky LE, Mania S, Nachnani S, Ling S. The inhibiting effect
of aqueous Azadirachta indica (Neem) extract upon bacterial
properties influencing in vitro plaque formation. J Dent Res
1996; 75: 816-22.

20. 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 J Dent Res 2007; 18: 148-51.

21. Pai MR, Acharya LD, Udupa N. Evaluation of antiplaque activity
of Azadirachta indica leaf extract gel—a 6-week clinical study. J
Ethnopharmacol 2004; 90: 99-103.


