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Abstract

Plants have been a source of herbal remedies throughout the history of mankind. Various medicinal
plants have been used for years in daily life to treat diseases all over the world. Screening of medicinal
plants for bioactive compounds leads to development of less expensive new antimicrobial agents with
improved safety and efficacy. Azadirachta indica (neem) is a multipurpose tree with multiple health
benefits. Different parts of the plant are shown to exhibit antimicrobial effects against a wide variety of
microorganisms. Neem (Azadirachta indica) is recognized as a medicinal plant well known for its
antibacterial, antimalarial, antiviral Antiulcer, Antidermatic, larvicidal, Anti-inflammatory, properties.
Neem has become valuable plant in the world which shows the solutions for hundreds to thousands
problems. The parts of Neem tree such as Root, bark, leaf, flower, seed and fruit together possesses
biological activities. Various compounds have been obtained from various parts of neem such as
Margolone, margolonone and isomargolonone are tri- cyclic diterpenoids isolated from stem bark are
shown to exhibit antibacterial activity. Nimbidin and nimbolide from seed oil show antifungal,
antimalarial and antibacterial activity including inhibition of of Mycobacterium tuberculosis. However
presence of high concentrations of azadirachtins, quercetin and B-sitosterol in A. indica leaves might be
responsible for strong antibacterial and antifungal activity compared with bark and seed. It is possible
that neem may take a role as an adjuvant to the use of antibiotics or as a replacement of current
antibiotics. In the present review the antimicrobial activity in different parts of neem tree has been
reported.
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Introduction

The plant product or natural products show an important rolein diseases prevention and
treatment through the enhancement of antioxidant activity, inhibition of bacterial growth, and
modulation of genetic pathways. The therapeutics role of number of plants in diseases
management is still being enthusiastically researched due to their less side effect and
affordable properties. It has been accepted that drugs basedon allopathy are expensive and
also exhibit toxic effect on normal tissues and on various biological activities. It is a largely
accepted fact that numerous pharmacologically active drugs are derived from natural
resources including medicinal plants [* 2,

Neem ingredients are applied in Ayurveda, Unani, Homeopathy, and modern medicine for
the treatment of man yinfectious, metabolic diseases [ 4. Different types of preparation
based on plants or their constituents are very popular in many countries in diseases
management. In this vista, neem (Azadirachta indica), a member of the Meliaceae family,
commonly found in India, Pakistan, Bangladesh, and Nepal, has therapeutics implication in
diseases cure and formulation based on the fact that neem is also used to treat various
diseases. Azadirachta indica has complex of various constituents including nimb in,
nimbidin, nimbolide, and limonoids and such types of ingredients play role in diseases
management through modulation of various genetic path ways and other activities. Quercetin
and R-sitosterol were first polyphenolic flavonoids purified from fresh leaves of neem and
were known to have antifungal and antibacterial activities > €. Numerous biological and
pharmacological activities have been reported including antibacterial [, antifungal ©!, and
anti-inflammatory. Earlier investigators have confirmed their role as anti-inflammatory,
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antiarthritic, antipyretic, hypoglycemic, antigastric ulcer,
antifungal, antibacterial, and antitumour activities 12 and
the various therapeutics role of neem and its active
ingredients in the diseases prevention and treatment through
the modulation of various biological pathways.

Table 1: Taxonomic position of Azadirachta indica (neem).
Order: Rutales

Suborder: Rutinae

Family: Meliaceae

Subfamily: Melioideae

Tribe: Melieae

Genus: Azadirachta

Species: indica

Botanical Description of Neem

Neem tree belongs to the family Meliaceae which is found
in abundance in tropical and semitropical regions like India,
Bangladesh, Pakistan, and Nepal. It is a fast-growing tree
with 20-23m tall and trunk is straight and has a diameter
around 4-5 ft. The leaves are compound, imparipinnate, with
each comprising 5-15 leaflets. Its fruits are green drupes
which turn golden yellow on ripening in the months of
June—August.

Active Compounds of Azadirachta indica L. (Neem)
Azadirachta indica L. (neem) shows therapeutics role in
health management due to rich source of various types of
ingredients.

The most important active constituent is azadirachtin and
the others are nimbolinin, nimbin, nimbidin, nimbidol,
sodium nimbinate, gedunin, salannin, and quercetin. Leaves
contain ingredients such as nimbin, nimbanene, 6-
desacetylnimbinene, nimbandiol, nimbolide, ascorbic acid,
n-hexacosanol and amino  acid,  7-desacetyl-7-
benzoylazadiradione, 7-desacetyl-7- benzoylgedunin, 17-
hydroxyazadiradione, and nimbiol.  Quercetin and
Rsitosterol, polyphenolic flavonoids, were purified from
neem fresh leaves and were known to have antibacterial and
antifungal properties and seeds hold valuable constituents
including gedunin and Azadirachta %31,
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Nimbin Nimbin is a triterpenoid isolated from Neem.
Nimbin is thought to be responsible for much of the
biological activities of neem oil, and is reported to have
anti-inflammatory, antipyretic, fungicidal, antihistamine and
antiseptic  properties [?,  Azadirachtin, a chemical
compound belonging to the limonoid group, is a second- ary
metabolite present in neem seeds. It is a highly oxidized
tetranortriterpenoid which boasts a plethora of oxygen-
bearing functional groups, including an enol ether, acetal,
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hemiacetal, tetra-substituted epoxide and a variety of
carboxylic esters 241,

Gedunin Gedunine is an organic compound that is classified
with the meliacines and as such with the triterpenoids. The
substance is found in trees from the Mahogany family
(Meliaceae), including the neem Azadirachta indica), the
krappa  (Carapa  guianensis) and the tiama
(Entandrophragma angolense). It also occurs in the
mangrove Xylocarpus granatum. The medicinal effects of
gedunine have been shown against filariasis, cancer, gastric
ulcers and malaria. It also has an effect against the dengue
mosquito, Culex quinquefasciatus and the European corn
borer [24],

Mechanism of Action of Active Compounds

Neem (Azadirachta indica), a member of the Meliaceae
family, has therapeutics implication in the diseases
prevention and treatment. But the exact molecular
mechanism in the prevention of pathogenesis is not
understood entirely. It is considered that Azadirachta indica
shows therapeutic role due to the rich source of antioxidant
and other valuable active compounds such as azadirachtin,
nimbolinin, nimbin, nimbidin, nimbidol, salannin, and
quercetin. Possible mechanism of action of Azadirachta
indica is presented as follows.

Neem (Azadirachta indica) plants parts shows antimicrobial
role  through inhibitory  effect on  microbial
growth/potentiality of cell wall breakdown. Azadirachtin, a
complex tetranortriterpenoid limonoid present in seeds, is
the key constituent responsible for both anti feedant and
toxic effects in insects ['8], Results suggest that the ethanol
extract of neem leaves showed in vitro antibacterial activity
against both Staphylococcus aureus and MRSA with
greatest zones of inhibition noted at 100% concentration [*°],
Neem plays role as free radical scavenging properties due to
rich source of antioxidant. Azadirachtin and nimbolide
showed concentration-dependent antiradical scavenging
activity and reductive potential inthe following order:
nimbolide>azadirachtin>ascorbate [,

Neem ingredient shows effective role in the management of
cancer through the regulation of cell signaling pathways.
Neem modulates the activity of various tumour suppressor
genes (e.g., p53, pTEN), angiogenesis (VEGF), transcription
factors (e.g., NF-kB), and apoptosis (e.g., bcl2, bax). Neem
also plays role as anti-inflammatory via regulation of
proinflammatory enzyme activities including
cyclooxygenase (COX), and lipoxygenase (LOX) enzyme.

Therapeutic Implications of Neem and Its Various
Ingredients in Health Management

Active constitutes play role in the diseases cure via
activation of anti-oxidative enzyme, rupture the cell wall of
bacteria and play role as chemo preventive through the
regulation of cellular pathways.

Antimicrobial Effect

Neem and its ingredients play role in the inhibition ofgrowth
of numerous microbes such as viruses, bacteria, and
pathogenic fungi. The role of neem in the prevention of
microbial growth is described individually as follows.

Antibacterial Activity
A study was performed to evaluate antimicrobial efficacy of
herbal alternatives as endodontic irrigants and compared
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with the standard irrigant sodium hypochlorite and finding
confirmed that leaf extracts and grape seed extracts showed
zones of inhibition suggesting that they had antimicrobial
properties 2, Furthermore, leaf extracts showed
significantly greater zones of inhibition than3% sodium
hypochlorite 261,

The antibacterial activity of neem extracts against 21 strains
of foodborne pathogens was evaluated and result of the
study suggested the neem extracts possess compounds
containing antibacterial properties that can potentially be
useful to control foodborne pathogens and spoilage
organisms 21, Another experiment was made to evaluate the
antibacterial activity of the bark, leaf, seed, and fruit extracts
of Azadirachta indica (neem) on bacteria isolated from adult
mouth and results revealed that bark and leaf extracts
showed antibacterial activity against all the test bacteria
used [?8, Furthermore, seed and fruit extracts showed anti-
bacterial activity only at higher concentrations. Antiviral
Activity.

Results showed that neem bark (NBE) extract significantly
blocked HSV-1 entry into cells at concentrations ranging
from 50 to 100 ug/mL [?8. Furthermore, blocking activity of
NBE was noticed when the extract was preincubated with
the virus but not with the target cells suggesting a direct
anti-HSV-1 property of the neem bark [?°l, Leaves extract of
neem (Azadirachta indica A. Juss.) (NCL-11) has shown
virucidal activity against coxsackie virus B-4 as suggested
via virus inactivation and yield reduction assay besides
interfering at an early event of its, replication cycle 3%,

Antifungal Activity

Experiment was made to evaluate the efficacy of various
extracts of neem leaf on seed borne fungi Aspergillus and
Rhizopus and results confirmed that growth of both the
fungal species was significantly inhibited and controlled
with both alcoholic and water extract. Furthermore,
alcoholic extract of neem leaf was most effective as
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compared to aqueous extract for retarding the growth of
both fungal species Y. Another finding showed the
antimicrobial role of aqueous extracts of neem cake in the
inhibition of spore germination against three sporulating
fungi such as C. lunatus, H. pennisetti, and C.
gloeosporioides f. sp. Mangifera 32 and results of the study
revealed that, methanol and ethanol extract of Azadirachta
indica showed growth inhibition against Aspergillus flavus,
Alternaria solani, and Cladosporium 3. Aqueous extracts
of various parts of neem such as neem oil and its chief
principles have antifungal activities and have been reported
by earlier investigators 34361, A study was undertaken to
examine the antifungal activity of Azadirachta indica L.
against Alternaria solani Sorauer and results confirmed that
ethyl acetate fraction was found most effective in retarding
fungal growth with MIC of 0.19 mg and this fraction was
also effective than fungicide (Metalaxyl +mancozeb) as the
fungicide has MIC of 0.78mg 3],

Antimalarial Activity

Experiment was made to evaluate the antimalarial activity of
extracts using Plasmodium berghei infected albino mice and
results revealed that neem leaf and stem bark extracts
reduced the level of parasitemia in infected mice by about
51-80% and 56-87%, respectively, (81 and other studies
showed that azadirachtin and other limonoids available in
neem extracts are active on malaria vectors %41, Another
finding based on crude acetone/water (50/50) extract of
leaves (IRAB) was performed to evaluate the activity
against the asexual and the sexual forms of the malaria
parasite, Plasmodium falciparum, in vitro and results
showed that, in separate 72-hour cultures of both asexual
parasites and mature gametocytes treated with IRAB
(0.5microg/mL), parasite numbers were less than 50% of the
numbers in control cultures, which had 8.0% and 8.5%
parasitemia, respectively [*21,

Table 1: Biological activities of some neem compounds 43431

S. No Compound Name Source Biological activity
s . Anti-inflammatory Antiarthritic Diuretic Hypoglycaemic Antifungal
! Nimbidin Seed ol Spermicida); Antigastric ulcer Antibai:rt)eﬂasll Antipyretic ’
2 Sodium nimbidate Seed oil Anti-inflammatory
3. Azadirachtin Seed ail Antimalarial
4. Nimbin Seed oil Spermicidal
5. Nimbolide Seed oil Antimalarial
Antibacterial
6. Gedunine Seed oil Antimalarial
Antifungal
7. . Mahmoodin Seed oil Antibacterial
8. Gallic acid (-) epicatechin and catechin Bark Anti-inflammatory
9 Margol_one, mergolonone and Bark Antibacterial
isomargolonone
10. | Cyclic trisulphide and cyclic tetrasulphide Leaf Antifungal
11. Polysaccharides Anti-inflammatory
12. Polysaccharides G1A, G1B Bark Antitumor
13. Polysaccharides G2A, G3A Bark Anti-inflammatory
14, NB-2 peptidoglucan Bark Immunomodulatory
Table 2: Medicinal Uses of Neem [43-4%]
Part Medicinal 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 worms and phlegm
Fruit Relieves piles, intestinal worms, urinary disorders, epistaxis, phlegm, eye problem,
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diabetes, wounds and leprosy

Relieves cough, asthma, piles, phantom tumor, intestinal worms, spermatorrhea,

Twig obstinate urinary
disorders, diabetes
Gum Effective against skin diseases like ring worms, scrabies, wounds and ulcers
Seed pulp Leprosy and intestinal worms
Oil Leprosy and intestinal worms

Root, bark, leaf, flower and fruit together

Blood morbidity, ulcers, burning, biliary afflictions, leprosy, skin sensation and itching

Conclusion

Azadirachta indica (Neem) plant acts as a medicinal plant
have been found effective in the treatment of bacterial,
fungal, viral and other diseases and revealed the
antibacterial, antifungal, antiviral, antimalarial, antiulcer and
other biological activities.

Due to increasing antibiotic resistance in microorganisms
and side effects of synthetic antibiotics neem plant are now
growing popularity in the treatment of many infections.
Neem plant is considered as clinically effective and safer
alternatives to the synthetic antibiotics. Extensive research
in the area of isolation and characterization of the active
principles of neemplant is essential so that better, safer and
cost effective drugs for curing various diseases and
infection.
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