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ABSTRACT

Vitex negundo Linn. is a commonly used herb in Ayurvedic medicine. This review supports all updated
information on its phytochemical and pharmacological activities, traditional uses and scientific approach. The
plant extract have been widely used for the treatment of a large number of human ailments. The chemical
entities of this plant have been used as an antidiabetic, antibacterial, anti-inflammatory, antifungal,
antinociceptive, anti androgenic, anticonvulsant, antioxidant, and anti-tumor agents. Scientifically proved
activities are related with traditional concept. Scientific evidence exists with respect to their major and minor
constituents. V. negundo is the most important controversial and effective natural origin that has a
tremendous future for research. The novelty and applicability of V. negundo are hidden. Such things should be
overcome through modern scientific concept.
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INTRODUCTION

Vitex negundo Linn, of the family Verbenaceae is a large family of herb, shrubs and trees comprising
of about 75 genera and nearly 2500 species [1, 2, 3]. V .negundo is distributed in east Asia, south west China,
throughout India and cultivated in Pakistan [4,5]. Every part of this plant is valuable in medicine and various
preparations of plant have been mentioned in indigenous system of medicine for various skin diseases, as
antibacterial [6] anti inflammatory, and anti androgenic [7]. Different parts of V. negundo have been used in
traditional Indian medicine as nervine sedative [8] and is of high value as constituents of Ayurvedic
preparations such as Vishagarbha thaila is widely used to treat rheumatism in India [9]. The fresh aromatic
leaves are useful for rheumatism and to relieve pain [10]. It is widely used in Chinese herbal medicine. It is
second most important for treatment of chronic bronchitis and cold. The leaves of plant are astringent,
febrifuge, sedative, tonic and vermifuge [11]. The leaves, in the form of a paste, are used for inflammatory
swellings of the joints formed due to rheumatism, hydrocele and spleenic enlargement. They are also used in
nervous disorders and leprosy. Qil prepared from leaves is useful for growth of hair and increases the function
of brain. Roots are useful in rheumatism, dyspepsia, piles and as anthelmintic [12]. Chloroform extract of
defatted seed of V. negundo showed anti-inflammatory activity [13]. It also possesses potent mosquito
repelling activity against Aedes aegypti [14], anti-tumor [11] and analgesic activity [15].

PHARMACOLOGICAL ACTIVITY

Antifungal activity

In vitro antifungal activity of fruits of V. negundo was examined against 5 common fungal strains,
Candida albicans, C. glabrata, Aspergillus flavus, Microsporum canis and Fusarium solani. Ethanol extract of
fruit seeds showed significant activity against F.solani (90%) and moderate response against M. canis (60%)
with no effect on C. albicans[1]. Both polar and nonpolar extracts viz. petroleum ether, chloroform, ethanol,
methanol and aqueous extracts were prepared and studied for antibacterial activity using disc diffusion, agar
cup and broth dilution methods. Results showed promising antibacterial activity of all the extracts of both leaf
and bark against Escheria coli, followed by Staphylococcus aureus. Ethanol and methanol extracts of the leaf
showed inhibition activity against both Gram-positive and Gram-negative bacteria where as petroleum ether
and chloroform extracts of bark had better antibacterial activity against Gram-positive bacteria. MIC showed
that 5% of the extracts were active in a concentration of 0.312 mg/ml; 27.5% in a concentration of 0.625
mg/ml and 88.75% in a concentration of 1.25 mg/ml; were active against different human pathogenic bacteria.
At concentration about 2.5 mg/ml, 100% of inhibition was recorded against both Gram-positive and Gram-
negative bacteria. The result obtained with ethanol and methanol extracts of leaves; petroleum ether and
chloroform extract of bark exhibited significant antibacterial activity, a property that supports traditional use
of the plant in the treatment of some diseases as broad spectrum antibacterial agents [16]. Ethanolic extracts
of leaves of V.negundo were subjected to preliminary screening for antimicrobial activity .Ethanolic extracts
exhibited significant anti-microbial activity comparable to the standard drug tetracycline [17].

Laxative Activity

Crude aqueous extract of V. negundo leaves at doses of 100 and 200 mg/Kg was investigated for
laxative activity according to Cappaso et al. in albino rats that were compared with standard drug agar-agar
(300 mg/Kg, p.o.) in normal saline. The extract was found to produce significant laxative activity in dose
dependant manner. The activity may be contributed to the phytoconstituents present [18].

Anti-inflammatory activity

Extract obtained from leaf of V. hegundo having anti-inflammatory activity. Carrageenin induced hind
paw edema and cotton pellet granuloma test in albino rats were employed to study the anti-inflammatory
activity of V. negundo leaf extract. The extract was administered orally in graded doses (100, 250, 500 mg Kg'l).
The effects were compared with phenylbutazone (100 mg Kg'l) orally in Carrageenin induced hind paw edema
method and ibuprofen (200 mg Kg 1 B.Dx7 days) orally in cotton pellet granuloma test as standard controls,
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respectively. V.negundo inhibited oxytocin induced contractions of rat uterus and plasma malondialdehyde
levels significantly. These observations suggest that V.negundo possesses anti-inflammatory activity against
acute and sub- acute inflammation [19].

Anti-convulsant activity

The ethanolic leaf extract of V. negundo was administered orally in graded doses (250, 500 and 1000
mg/Kg, p.o) in both the experimental models and the effects were compared with diphenylhydantoin in MES
method and valporic acid in Pentylenetetrazole induced seizures method as standard control respectively. The
V. negundo in the doses (250, 500 and 1000 mg/Kg, p.o) did not show protection against MES to any significant
extent but significant post-ictal depression was observed in the dose of 1000 mg/Kg body weight in
comparison to control. However, sub-protective dose of test drug (100 mg/Kg, p.o) potentiated the
anticonvulsant action of diphenylhydantoin. The test drug in the dose (1000 mg/Kg, po) showed 50%
protection in clonic seizures and 24-hour mortality against Pentylenetetrazole induced seizures. It also
decreased number and duration of convulsions significantly. V. negundo potentiated anticonvulsant activity of
valporic acid. The anticonvulsant activity of V. negundo has not been found equi-effective with standard drugs.
These findings suggest that V. negundo possesses anticonvulsant activity particularly against
Pentylenetetrazole induced convulsions [20].

Anxiolytic activity

The ethanolic extract prepared from the roots of V. negundo using the elevated plus maze and light-
dark exploration test in mice. Male mice were either treated orally with the Vitex negundo extract or the
positive control diazepam. Oral administration of 100 and 200 mg/Kg of V. negundo extract significantly
increased the percentage time spent on and the number of entries in to the open arms of the elevated plus
maze. The effect was comparable to that of the benzodiazepine diazepam (2mg/Kg p.o.). In light-dark
exploration test, diazepam-treated rats significantly increased the time spent in light area and decreased the
duration of immobility, V.negundo treated rats also showed significant increased the time spent in light area.
These result indicate that V.negundo is an effective anxiolytic agent [21].

Anti-oxidant activity

The effect of the oral administration of V. negundo leaf extract on the levels of enzymic and non-
enzymic antioxidants were studied in the adjuvant induced arthritic rats. The levels of antioxidant enzymes
such as SOD, CAT, GPx, G6PD, GSH and Vit-C were estimated in various groups of the experimental rats. It was
observed that the antioxidant enzyme levels in the adjuvant induced arthritic were significantly low when
compared to normal rats. A significant decrease in enzymic antioxidant — SOD, CAT, GPx, G6PD and non-
enzymic antioxidant — GSH,Vit-C were observed in the liver of adjuvant induced arthritic rats compared to the
normal rats. These results suggest that the leaf extract of V.negundo possesses antioxidant activity [22]. A new
phenyldihydronaphthalene-type lignan, vitexdoin A , a new phenylnaphthalene-type lignan alkaloid,
vitedoamine B , four new phenylnaphthalene-type lignans, vitexdoins B-E and four known lignan derivatives
were isolated from V. negundo seeds. The ability of the isolates to prevent nitric oxide production by LPS-
stimulated RAW 264.7 macrophages in a concentration-dependent manner was also studied. Which are
compounds 5, 6, and 9 were among the most potent nitric oxide production inhibitors, with IC (50) values of
0.13, 0.15, and 0.11 uM, respectively. The introduction of free hydroxy groups plays a vital role in the potency
of these compounds [23].

Hepatoprotective activity

Hepatoprotective activity of V. negundo leaf ethanolic extract was investigated against hepatotoxicity
produced by administering a combination of three anti-tubercular drugs isoniazid -7.5 mg/Kg, rifampin -
10 mg/Kg and pyrazinamide -35 mg/Kg for 35 days by oral route in rats. V. negundo leaf ethanolic extract was
administered in three graded doses of 100, 250 and 500 mg/Kg orally, 45 min prior to anti-tubercular challenge
for 35 days. Hepatoprotective effect of V. negundo leaf ethanolic extract was evident in the doses of 250 and
500 mg/Kg as there was a significant decrease in TB, AST, ALT and ALP levels in comparison to control.
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Histology of the liver section of the animals treated with the V. negundo leaf ethanolic extract in the doses of
250 and 500 mg/Kg further confirms the Hepatoprotective activity [24].

Analgesic activity

The analgesic activity of V. negundo leaf extract [500 and 1000 mg/Kg] was studied using acetic acid
induced writhing test in mice for assessing peripheral analgesic effect and tail immersion test in mice for
assessing central analgesic effect. The hydroalcoholic extract of V. negundo leaves significantly increased the
reaction time and decreased the writhing movements in mice in acetic acid-induced writhing test. There was a
significant increase in the reaction time in tail immersion test. The phytochemical study reveals that
bioflavonoid is present in extract which may be responsible for analgesic activity [25].

Anti-asthmatic Activity

Ethanol extract and various fractions like petroleum ether, aqueous and ethyl acetate of leaves of V.
negundo were prepared. The antiasthmatic activity of AE, PF, AF and EAF was evaluated by various
experimental models like mast cell degranulation by compound 48/80, passive cutaneous anaphylaxis, and
egg-albumin induced asthma. Dexamethasone (5mg/Kg) was used as a reference standard. Present study
concluded that AE, EAF, and AF of leaves of V. negundo are found to be effective in various experimental
models of asthma. Stabilization of mast cells, inhibitory effects on immediate hypersensitivity reactions and
antieosinophilic activity appear to be involved in its mode of action [26].

Anti-snake venom activity

The methanolic root extract of V. negundo were explored for the first time for antisnake venom
activity. The plant extract significantly antagonized the Vipera russellii and Naja kaouthia venom induced lethal
activity both in in vitro and in vivo studies. V. russelli venom-induced haemorrhage, coagulant,
defibrinogenating and inflammatory activity was significantly neutralized by plant extract. No precipitating
bands were observed between the plant extract and snake venom. The above observations confirmed that the
plant extract possess potent snake venom neutralizing capacity and need further investigation. The root
extract of V.negundo effectively antagonised the Viper venom-induced defibrinogenating activity. In in vitro
studies, the plant extract (2 mg) gave protection upto 125 MDD against venom-induced defibrinogenating. In
in vivo studies, venom-induced defibrinogenating was antagonised by the plant extract. The fold of protection
was always higher in in vitro studies. The effective doses were found to be 0.12, 0.12 mg in in vitro and 1.4,
1.2 mg in in vivo, respectively. A modified plaque assay was used for the neutralization of V. russellii venom-
induced fibrinolytic activity. The minimum fibrinolytic dose was defined as the amount of venom that
produced fibrinolytic halos of 10 mm diameter. The Viper venom-induced fibrinolytic effect was effectively
antagonized by the plant extract (V. negundo). The EDs, of V. negundo were found to be 0.6 and 0.5 mg,
respectively [27].
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Table 1: Chemical constituents of V. negundo

SrNo Parts Chemical constituents
1 Leaves glucononitol, p-hydroxybenzoic acid (1), 5-hydroxyisophthalic acid (2), 3,4-dihydroxybenzoic acid
(3), vitamin C, carotene[28,29,30], casticin (4), orientin (5), isoorientin (6), luteolin (7), luteolin-7-
O-glucoside (8), corymbosin, gardenins A and B, 3-0-desmethylartemetin, 5-0-des-
methylnobiletin, 3',4',5,5',6,7,8-heptamethyoxyflavone[31,32], 3’,5-dihydroxy-4’,7,8-
trimethoxyflavanone (9), 3’,5-dihydroxy-4’,6,7-trimethoxyflavanone[33] (10), iridoid- agnuside,
aucubin (11), nishindaside, negundoside (12), 6’-p-hydroxybenzoyl-mussaenosidic acid, 4,4’-
dimethoxy-trans-stilbene (13), fructose.
Essential oil contains terpenes (14), a-pinene, camphene (15), citral and B-caryophyllene [28]
(16), d-guaiene, epoxide, ethyl-hexadecenoate [34], sabinene (17), linalool (18), terpinen-4-ol, a-
guaiene and globulol.
2 Seed - ) ) ) . .
casticin, artemetin (19), 3’,5,7-trihydroxy-4’,6’,8-trimethoxyflavone, diterpenoid, 5B-
hydro-8,11,13-abietatrien-6-a-ol, triterpenoids, 2a,3a-dihydroxyoleana-5,12-diene-28-oic
acid, 2B,3a-diacetoxyoleana-5,12-dien-28-oic acid, 2a,3B-diacetoxy-18-hydroxyoleana-
5,12-diene-28-oic acid, lanostan-8,25-diene-3B-ol, 3B-acetoxyolean-12-en-27-oic acid,
lignin, n-alkanes ( mainly containing C,;-C5; ) long chain fatty alcohols, B-sitosterol (20),
benzoic acid derivatives and glucose. amino acids- glycine (21), alanine (22), valine (23)
and leucine (24). The seed oil contains fatty acids viz oleic, linoleic and palmitic acids [28].
3 Fruit Fruit oil - B-selinene, a-cedrene, germacrene D and hexadecanoic acid [34].
4 Bark Flavone glycosides- 6- B-glucopyranosyl-7-hydroxy-3’,4’,5’,8-tetramethoxyflavone-5-O-a-L-
rhamnopyranoside, 3’,7-dihydroxy-4’,6,8-trimethoxyflavone-5-O-(6"-O-acetyl-B-
Dglucopyranoside),  3,3’,4’,6,7-pentamethoxyflavone-5-0-(4"-O-B-D-glucopyranosyl)-a-L-rham-
nopyranoside, 4’,5,7-trihydroxyflavone-8-(2"-caffeoyl-B-D-glucopyranoside), 3',5,5,7-
tetrahydroxy-4-methoxyflavone-3-O-(4"-O-f-D-galactopyranosyl) galactopyranoside.
Leucoanthocyanidines, leucodelphindin methyl ether, leucocyanidin-7-O-rhamnoglucoside,
luteolin, acerosin [28] (25), terpenes, sterols, phenolic compounds, alkaloids, organic acid, B-
sitosterol, glucosides, anthocyanines, and p-hydroxybenzoic acid[35].
5 Root furanoeremophilane[36], 2B,3a-diacetoxyoleana-5,12-dien-28-oic acid, 2a, 3a-dihydroxyoleana-
5,12-dien-28-oic acid, 2a,3B-diacetoxy-18-hydroxyoleana-5, 12-dien-28-oic acid, vitexin (26), and
isovitexin[37] (27).
6 Flowers Flowers oil contains a-selinene, germacren-4-ol, carryophylene epoxide, (E)-nerolidol, p-cymene,
and valencene[34].
Figures 1: Chemical structures of various phytoconstituents from V.negundo
O OH
OH
HO OH
OH o) o
(1) p-hydroxybenzoic acid (2) 5-hydroxyisophthalic acid

January — March

2010 RIJPBCS Volume 1 Issue 1 Page No. 108




OH

OH

(3)3,4 dihydroxybenzoic acid (4) casticin

(9) 3’,5-dihydroxy-4’,7,8-trimethoxyflavanone (10) 3’,5-dihydroxy-4’,6,7-

trimethoxyflavanone

January —March 2010 RIJPBCS Volume 1 Issue 1 Page No. 109



S
Q_

OH oH
0 H
o
HO
HO OH

N

(11) aucubin

H3C" O
O—CHjg

(13) 4,4’-dimethoxy-trans-stilbene

CHj
CHj
CH,

(15)camphene

CHg
H3C; g
\CH

(17) sabinene

January —March 2010 RIJPBCS

(e}

&

(12) negund05|de

CH
Ho;@/
HaC CH4

(14) terpene

(16)beta-caryophyllen

HO CH, CHsy

CHj

(18) linalool

Volume 1 Issue 1 Page No. 110



(20)Beta Sitosterol

HaC
3 OH
NH,

(22)Alanine

January —March 2010

H,,
Y OH
H,N
(@]
(23)valine
RJPBCS Volume 1 Issue 1

O
I

NH\/\
OH

(21) Glycin

Page No. 111



oCS

@Q
[ = :
CHj;
CHj;
H,,
p OH
H,N
o
(24)leucine (25) acerosin

OH O

(26) vitexin (27) isovitexin

CONCLUSION

V. negundo is traditionally very important herb having many important pharmacological activities like
analgesic, antidiabetic, anti-inflammatory antifungal, antimicrobial, defibrinogenating, antiasthmatics and
antioxidant property. Many important phytoconstituents responsible for the activity were isolated. This proves
therapeutic importance of the plant. Such type of systematic information about the plant is useful for the
researchers. This review of V. negundo is hopeful induce the advance research about the benefit of this plant
for human life.
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