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Abstract: To evaluate the anti-inflammatory activity of Vitex negundo (VN) leaf extract and its mechanism of
action in experimental animals. Carrageenin induced hind paw edema and cotton pellet granuloma test in albino
rats were employed to study the anti-inflammatory activity of Vitex negundo (VN) leaf extract. The mechamsm
of anti-inflammatory action was explored by observing its effect on oxytocin induced contractions mn rat uterus
and oxidative stress. VIN extract was administered orally in graded doses (100, 250 and 500 mg kg ™) as single
dose therapy and twice daily for 7 day in respective inflammatory experimental models. The effects were
compared with phenylbutazone (100 mg kg™') orally in carrageenin induced hind paw edema method and
ibuprofen (200 mg kg™ B.DX 7 days) orally in cotten pellet granuloma test as standard controls, respectively.
The test drug showed significant anti-inflammatory activity in dose dependant manner in both experimental
models. VN inhibited oxytocin induced contractions of rat uterus and plasma MDA (malondialdehyde) levels
sigmficantly. These observations suggest that VN possesses anti-inflammatory activity against acute as well
as sub-acute mflammation, which appear to be due to prostaglandin inhibition and reduction of oxidative stress
respectively, which needs to be substantiated by further study.
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INTRODUCTION yet remain to be clearly explored against acute and
sub-acute nflammation. Moreover very few reports

Vitex negundo (VN) Linn (verbenaceae), a large (Dharmasiri et al., 2003) are available who have tried to

aromatic shrub with typical five foliolate leave pattern,
found throughout the greater part of India at warmer
zones and ascending to an altitude of 1500 m in
outer, Western Himalayas. Tt has been claimed to possess
many medicmal properties (Tandon, 2005). Although,
leaves of VN have been investigated for its anti-
inflammatory activity in past (Telang et al, 1999,
Jana et al, 1999; Singh, 1978; Sharma and Singh,
1980; Dharmasiri et af, 2003). But 1t was only
Telang et al (1999) who first noticed NSAID’s
like activity of VN. Similarly, fresh leaves of VN
have been suggested to possess anti-inflammatory
and pain suppressing activities possibly mediated via
PG synthesis mhibition, antilustamine, membrane
stabilising and antioxidant activities (Dharmasin et al.,
2003).0n the contrary, Sahni et al., have shown VN
to possess anti-ulcer  activity against piroxicam
(NSAID’s) induced wulcers, probably by increasing
PG levels. As, there are conflicting reports for the
mechamsm of anti-inflammatory activity of VN and it

explore the mechanism of action of VN anti-inflammatory
activity in past.

Therefore, the present study was undertaken to
investigate anti-inflammatory activity and mechanism of
action of ethanolic leaf extract of VIN Linn., per orally.

MATERIALS AND METHODS

The plant material and preparation of extract: The plant
was collected from local area of Sevagram in the month of
June, 2002. It was identified and authenticated by an
expert (botamst) from J.B College of Science, Sevagram
(Wardha) Maharashtra, India. The fresh leaves of VN
were cleaned of extraneous matter, shade dried and
powdered. The powder was macerated for 24 h m 70% V/V
ethanol. Then it was subjected to percolation by using
70% V/V ethanol as solvent. The menstrum collected was
agam shade dried and viscous extract suspended m 1%
gum acacia for the present study. Total yield of extract
was 11.5%.
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Animals: Albino rats of either sex (weight 125-180 g) of
wistar strain, procured from National Institution of
Nutrition, Hyderabad, India were used for the present
study. The clearance for the use of ammals for
experimental purpose was obtained from mstitutional
ethical committee constituted for the purpose at
M.G.IM.S, Sevagram, (Wardha). Animals were housed in
poly- propylene cages (4 per cage) with dust free rice
husk as a bedding material under laboratory conditions
with control environment of temperature 2243 °C, humidity
(60+£10%) and 12 h light/dark cycle (6.00-18.00). They were
fed ad libitum with rodents chow and free access to
drinking water. Before subjecting them to experimentation,
the amimals were given a week’s time to get acclimatized
with laboratory conditions. The ammals were fasted
overnight before the experiment.

Drugs

Test drug: Ethanolic leaf extract of VN m the form of
suspension was fed orally in a volume of 10 mL kg™ wt.
in doses of 100, 250 and 500 mg kg™ of body weight in
both the experimental models. For mechanism of anti-
inflammatory action, VN in the dose (500 mg kg™', p.o),
which produced maximum anti-inflammatory action was
used to study effect of test drug on oxidative stress
whereas, it was used in dose concentration ranging from
(0.5-2.5 mg mL™") to study its interaction with oxytocin in
rat uterus preparation.

Dose selection of test drug was based on previously
reported studies (Telang et al., 1999, Jana et al., 1999,
Tandon and Gupta, 2005), preliminary trial carried out in
our laboratory over a dosage range of VN varymg from
(5-500 mg kg™, p.0) and oral LD, dose of VN leaf extract
(7.58 g kg,b.w) in one of our previously reported study
(Tandon and Gupta, 2004).

Phenylbutazone: (Ciba Geigy), was used as a 2%
suspension in gum acacia in doses of 100 mg kg™ orally
as standard drug.

Ibuprofen: (Boots Company, India), was used as a 2%
suspension i gum acacia in doses of 200 mg kg™
B.DX 7 days, crally as standard drug.

Oxytocin (Sandoz) and cestradiol valerate (Sigma
organon) were also used for the present study. Oxytocin
was dissolved m distilled water to get a desired
concentration.

Chemicals: Carrageenin (Analar, BDH), for rat hind paw
edema method, Malondialdehyde (Sigma Chemicals),
Trichloroacetic acid 20% solution, Thiobarbituric acid
(Loba chemia India), Sulphuric acid 0.05 M, Sodium
Sulphate Solution: 2 M, N-butyl alcohol were used
for MDA estimation and Dejalon’s physiological salt
solution (Dejalon’s et «al, 1945) was used for rat
uterus preparation.
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Experiment design and drug treatment

For anti-inflammatory activity: The animals were divided
mto five groups with each group consisting of ten
amimals. Group I received distilled water and served as
control. Group TII, ITT and TV were administered three
graded doses of test drug i.e., 100, 250 and 500 mg kg™
orally as smgle dose therapy in carrageenin induced rat
hind paw edema method and twice daily for seven
consecutive days in cotton pellet grauloma test. Group V
received phenylbutazone (100 mg kg~' orally) and
Ibuprofen (200 mg kg™ B.D. X 7 days, p.c) as standard
drugs in respective experumental
comparisorn.

models  for

For mechanism of anti-inflammatory activity: The
effects of VN m dose concentration ranging from
{0.5-2.5 mg mL™") were studied on oxytocin induced
contractions in rat uterus. Whereas, to study the effect of
test drug on oxidative stress by MDA level estimation.
The armmals from cotton granuloma test were used 1n four
groups with ten animals in each group. Group I of cotton
granulona test receiving distilled water served as diseased
control. Groups of cotton granuloma test receiving
maximal dose of test drug (500 mg kg™ BD. X 7 days
orally) and Tbuprofen (200 mg kg™ B.D. X 7 days p.o)
served as Group IT and IT1, respectively. Whereas, Group
IV consisted of healthy normal control for baseline MDA
levels. The results were compared with Group L.

Two methods were employed to evaluate the anti-
inflammatory activity as well as potentiation effect of

phenylbutazone and Tbuprofen anti-inflammatory action
by V.

Carrageenin induced rat hind paw edema method: Used
by Winter et al. (1962)was used to study the effect of test
drug on acute phase of inflammation. The paw volume
was measured first at half an hour and then at 1, 3, 5 and
6 h after administration of drugs. The reduction in the
volume displacement of hind foot in comparison to
control was taken as anti-inflammatory effect.

Cotton Pellet granuloma test: Used by Meir et al. given
i Ghosh (1984). Fundamentals of Experimental
Pharmacology” was followed to screen the effect of drugs
on exudative and proliferative phases of nflammation by
forming the granuloma pouch. The difference in wet and
dry weights of granuloma from control group to that of
treated group indicates the anti-inflammatory activity.

For mechanism of action: Effect of test drug on oxytocin
induced rat uterus  contractions  described by
Delalon et al. (1954) and Perry (1970) was carried out in
the present study.



Intl. J. Pharmacol., 2 (3): 303-308, 2006

The response of uterine tissue to oxytocin
(0.01 TU mL™") before and after the incubation of tissues
with the extract of VN (0.5-2.5 mg mL ™) recorded with
contact peried of 5 min on a smoked drum. Each response
was recorded for 30 sec. Effects of test drugs on oxytocin
induced rat uterus contractions were compared to original
response of oxytocn m term of height in cms, which
served as control. The experiment was repeated for ten
times.

Effect of VN on oxidative stress in sub-acute
wmflammatory model.

Plasma MDA (Malondialdehyde) estimation: After 7 days
drug treatment in cotton pellet granuloma method, 3-5 mIL
of blood was collected from inner canthus of eye from
each animal using capillary tube, in a vial contamung
EDTA as an anticoagulant. Plasma was separated by
centrifugation at 3000 rmp for 10 min. Tt was stored at
—20°C and used to estimate MDA levels. The method of
Sotoh, 1978 using tliobarbituric acid reaction was used
for it. The reduced level of MDA was taken as indicator of
anti-lipoperoxidative activity, which can be taken as index
of reduced oxidative stress.

Statistical Analysis: All data were expressed as
meantSEM. The results were analyzed by one-way
analysis of variance (ANOVA) followed by post hoc
Dunnett’s multiple comparison test, using sigma stat
software (version 2.0, jandel scientific Inc. TISA).
Differences between means were considered to be
significant at p<0.05.

RESULTS

In carrageemn induced hind paw edema method, the
oral admimstration of VN 1 graded doses (100, 250 and
500 mg kg™") produced significant reduction in paw
volume in dose dependent manner in comparison to
control. The maximum effect was seen in the dose of
500 mg kg™ orally which showed significant (p<0.001)
reduction as 39% in paw volume in comparison to control.
The anti-inflammatory activity in this dose of the test drug
was comparable to phenylbutazone (100 mg kg™ PO). The
maximum anti-inflammatory action was observed m 3 h in
all the doses of test drug. The action started at half an
hour except with 100 mg kg™ dose of the test drug, where
it was delayed to 1 h. The anti-inflammatory effect
persisted for varied time as 3, 5 and 6 h in different doses
(100, 250 and 500 mg kg ™), respectively (Table 1).

In cotton pellet granuloma test VN extract in graded
doses (100, 250 and 500 mg kg ', B. DX 7 days, crally)
showed sigmficant reduction of both wet as well as dry
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weights of granuloma in dose dependent manner, when
compared to control with maximum effect in 500 mg kg™
dose of the test drug showing 55.7 and 60% reduction of
wet and dry weights of granuloma respectively. The anti-
inflammatory activity in this dose was also comparable
with Tbuprofen (250 mg kg™ B. DX 7 days, orally) as
shown in Table 2.

In the method studied for mechamsm of anti-
nflammatory activity, against acute inflammation, the VN
extract in different dose concentration (0.5,1,1.5, 2 and
2.5mg mL ") showed significant mhibiticn of height of rat
uterus contraction mduced by oxytocin (0.01 IUJ mL) in
dose dependent manner. The maximum mhibition with
p<0.001 was observed in 2 mg mL.~" dose concentration of
the test drug (Fig. 1 and 2).

Whereas, in oxidative stress model, VN extract (500
mg kg™ B. DX 7 days, orally) produced significant
(p<0.01) reduction in plasma MDA levels which was
34.20% 1 comparison to diseased control. However,
standard drug recorded greater reduction of MDA levels
as shown in Fig. 3.

DISCUSSION

The present study indicated VN to possess
significant anti-inflammatory activity in dose dependent
manner agamst acute as well as sub-acute inflammatory
experimental models. Present findings are m agreement
with the studies of Tana et al. (1999), Singh (1978), Sharma
and Singh (1998) which have shown anti-inflammatory
activity agamnst carrageenin induced paw edema in rats as
well as with the findings of Telang et af. (1999) and
Tana et al (1999) that have shown anti-inflammatory
activity of VIN in cotton granuloma test.

In thos study, VN extract showed mhibiting effect on
oxytocin mduced rat uterus contractions m a dose
dependent manner. These findings were in agreement with
the findings of Telang et al. (1999). Tt is well established
that oxytocin induced uterine comntractions are partly
mediated through prostaglandms (Rall, 1978). The
prostaglandins are known to play important role in
genesis of sign and symptoms of acute inflammation
(Mocada et al., 1978). It 1s also known that NSAID s act
by mhibiting the cycloxygenase enzyme thereby
inhibiting the synthesis of prostaglandin (Vane, 1971;
Vane et al., 1998). Therefore, these findings suggest that
VN has probably produced anti-inflammatory action
against acute mflammation by inhibiting prostaglandin
synthesis, although the result is not conclusive, as other
mediators in addition to PG’s  like SHT and calcium have
arole to play in contractions of rat uterus, which were not
studied m the present study. Moreover a direct estimation
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Table 1: Anti-inflammatory effect of Fitex negunds extractin albino rats (By carrageenin induced rat ind paw edema method)
Hind paw volume {meant5EM) (C.C)

Each Dose ADA

Group (ogpplekemt 0 oottt ot ot ot ot T T T ST ST ST ST ST ST SRR SRR SR SRR SR SR IR SRR SR

m=m Drug p.0) BDA& ¥ h 1h 3h Sh Gh

I DWW 10 2.26£0.06 3.BEx0.12 4 18014 5.00£0.18 39520011 3538010

11 VME 1on 2.23£0.06 3.63£0.07 376%£0.07 4 35%%40 .20 3.50+0.31 3.00£0.34

11 VHME 250 2.23£0.08 3.18%*£0.15 3.23%*20.16 3.30%**£0.14 2.88%*£0.22 2.81£0.24

v VME 500 2.16+£0.06 25%%RL0 10 3.00%**+0.05 3.05%%*%£0.09 271%%%40 22 271%+0.22

W FBZ 100 2.25£0.10 2.80***£0.09 2.81*%*%£0.07 2.61%**%£0.06 2.61¥%*0.06 2.51%%*£0.06
F=2228 F=102.9 F=184.6 F=342 F=73
df=445 df =445 df =445 df =445 df=4 45

One way ANOVA p<0.001 p<0.001 p<0.001 p<0.001 p<0.001

n=No. of animals, DW= Distilled water, SEM= Standard Error Mean, p.o= Per Ordly, B.D A= Before Drug Administration, ADA= After Drug
Administration; VNE= Fitex megunde extract, PBZ= Fhenylbutazone, One —way ANOWVA followed by Dunnett’s test, *p<0.05, **p=<0.01; ***p=0.001 in
companison to control (Group )

Tahle 2. Anti-inflammatory effect of Fitex negnde extractin albino rats (By cotton pellet granul oma method)
Weight of cotton pellets (mg) (Mean+SEM)

ADA

Each BEEiomBREE 0 e e O O R N T R N

n=10 Croup Drugs BD X 7 days, p.o) BDA (Cne Pellet) Wet weight Dry weight

I DWW 10 50.00 S11.66£30.49 265.00+£24.28

II VHNE 100 50.00 33333437 57 158.33420 . 80%*

I VHNE 250 50.00 265 0024 2R*+* 119 16214 1 0%**

v VHNE 500 50.00 226.0616.11*** 106, 6615 53 ***

W Ibuprofen 200 50.00 186 Gt QF**E Th.fifikd JEEE*

One Way AMNOVA F=55.3 df=4,45 F=55.95df=4,45
p<0.001 p<0.001

n=no. of animals; DW= distilled water; 5.E M= standard error mean; p.o= per orally, B.C= twice daly, B.D A= before drug administration; & D A= after
drug admimstration;, VNE= Fitex-megundo extract, One—way ANOVA followed by Dunnett’s test * P<0.05; **P<0.01, ***P<0.001 in companson to control
(Group-I)

oxy VNE
001 05Smgml™ 1 mgmL™ 15 mgmL™ 20mgmL™ 25 mgml™
IUmL™ + + + + +
0 4'4 oxy [3).4.4 OXY OXY
0.01 IUmL™ 0,01 IWmL™ 001 IU mL™ 0.0l UmL™ 001 IUmL™

Note: Inhibitory effect of Vifex-negundo extract on oxytocin induced contractions in rat uterus in a dose dependant
manner

OXY- OXYTOCIN, R - RECOVERY; VNE+OXY - VITEY NEGUNDO EXTRACT + OXYTOCIN

Fig. 1: Effect of Fitex-negundo extract on oxytocin induced contractions in rat uterus

of PG’s can throw more light to indicate its involvement, via PG synthesis. Where as, the results are contrary to the
which remain to be substantiated in future studies. The findings of Sahni ef al. (2001).
finding of present study strengthens the finding of The present study also showed significant reduction

Dharmasiri ef al. (2003) who suggested anti-inflammat ory in MDA (Malondialdehyde) levels by VN. The oxidative
and pain suppressing activities of VN possibly mediated stress is the condition where Reactive Oxygen Species
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4.76+0.3 One Way ANOVA followed by Dunnett” s test in
5 comparison to control, F=48.6, df=5.54 p<0.001
4 3.43:027*
g
wE B 2.80:0.28%+
2 é Aw 3 h
) E% 1.8020.25%++
2§73 21
1 - 0.60:0.0.8%**  0.60:0.0.8%++
N | |
1
Dose of the drugs

B Osytocin 0.01 [TUmL

B Fitex negundo extract (0.5 mg mL™) + Oxytocin 0,01 [U mL™

B ¥Vitex negumdo extract lmg mL, ' + Oxytocin 0.01 I ml ™

O Fitex negundo extract 1.5 mg mL™ + Oxytocin 0.01 1U mL™

O Vitex negamdo extract 2mg ml, " + Oxytocin 0.01 IU ml, ™

B pitex nagundo extract 2.5 mg mL " + Oxytocin 0.01 1U ML ™

Fig. 2: Effect of Vitex negundo extract on oxytocin induced contractions in rat uterus

6.52+0.49

Plasma {(MDA) levels is
(nmole mL ) Mean+SEM

One Way ANOVA followed by Dunnett’s test in

4,29+0.074#

comparison to group-1
F=106.3, 4f=3.36, p<0.001

3.13£0.20%**

2.3010,07%**

1
Dose of the drug

[l Distilled Water Diseased Control
B Vitex negundo exiract 500 mg kg/P.OX B.DX 7 days

H buprofen 200 mg kg/P.O X B.DX 7 days
[0 Normal Healthy Control

Fig. 3: Effect of Vitex negundo extract on oxidative stress by plasma estimation of malondialdehyde (MDA.)

(ROS) generation exceeds endogenous anti-oxidant
defense (Sen, 1995)and it 1s well known that in chromnic
and sub-acute mflammation reactive oxygen species play
an important role in modulating the extent of
inflammatory response and consequent tissue and cell
injury(Robbin et al., 1999). MDA is a metabolic product of
lipid peroxidation, the level of which 1s increased in
oxidative stress. Therefore, reduction of oxidative stress
by anti-lipoperoxidative activity might possibly be the
mechanism of anti-inflammatory action of VN in model of
sub-acute inflammation. Moreover, leaves of VN are
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known to possess various anti-oxidant chemaical
constituents hke flavonoids (Bemerji ef af., 1998) vitamin-¢
and carotene (Basu ef al, 1947) which are known to
reduce oxidative stress (Fraga et al., 1987, Frei, 1991,
Krinsky, 1989) . Hence, reduction of oxidative stress
produced by VN might possibly be due to these chemical
constituents. These findings are n agreement to findings
of Dharmasiri ef al (2003) suggested to possess anti-
inflammatory and pam suppressing activities of VN
possibly mediated via membrane stabilising and
antioxidant activities in addition to PG inhibiting
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properties. More over anti-ulcer activity of VN reported
by Sahni et al. (2001) might possibly be mediated by the
same mechanism.

CONCLUSION

These observations suggest VN to possess anti-
inflammatory activity against acute as well as sub-acute
inflammation which appears probably to be due to
prostaglandin inhibition and reduction of oxidative stress
respectively.
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