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Abstract: The study was designed to investigate the analgesivity of methanolic extract dvicennia alba
Blume (famly: Avicenniaceae) aerial parts (100 and 200 mgfk®,) in radiant heat and tail immersion
methods. The antipyretic activity was evaluatedbbgwer's yeast-induced fever models in rats. Matlh@an
extract at two different dose levels showed a ficamt increase in basal reaction time in radisedthand tail
immersion methods. The extract (100 and 200 mg#tgiwed a significant inhibition of elevated body
temperature when compared to corresponding cor@rof. findings indicate thafvicennia alba could be a
potential source for natural analgesic and antifmysgent in future.
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Introduction

The long historical use of medicinal plants in marmagditional medical practices, including experienc
passed from generation to generation has demosdtifie safety and efficacy of traditional medi&ine
However, scientific evaluation is needed to prowesiglences of their safety and efficdcy

Avicennia alba Blume, belonging to the family Avicenniaceae, i®Wmn to be a type of mangrove tree,
growing in the tidal forests at the mouth of riverbis species is found far away from salt wataelike other
specie®.g. A. marina’.

It is used in Indian system of medicine for thextneent of several type of diseases such as aplaodis
scabies, anti-fertlity agent, rheumatism, paralyaihma and snake-bites, skin disease and*uleerits are
plastered on to boils and tumours, a poultice oipenseed and leaves stop inflammation and bigsinrused
as contraceptive by womeriThe plant exhibit a wide spectrum of medicinalgerties, such as anti-cancer,
anti-inflammatory, anti-microbial, anti-diarrhoeaid analgesfc®

The widely occurring mangrooyicennia alba yielded different secondary metabolites in difféneegions.
The plant is rich source of steroids, triterpersagonins, flavonoids, alkaloids and tanfirRecently three
naphthoquinones and their analogues, named avitaigHA, avicequinone-B, avicequinone-C and avicéqgol
avicenol-B, avicenol-C respectively, were isolatexin stem bark ofvicennia alba®. In this study, one new
flavonoid, 2-(3-(3-(hydroxymethyl) oxiran-2-yl)-4vethoxymethyl) phenyl)-4H-chromen-4-one, was isalat
from the leaves ofvicennia alba. This is the first report of a flavone scaffoldtivioxirane fromAvicennia
alba. Herein, we report the isolation and structurakdetnation of this new compound.
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Materials and Methods:
Plant Materials

The aerial parts oAvicennia alba were collected from Sundarban area, South 24 RasgaNest
Bengal, India in the month of November, 2011 onlthsis of Ethnomedicinal uses. The plants was ifikh&
authenticated by the taxonomist from the botarsoaley of India, Botanical Garden, Howrah, West dg¢nA
voucher specimen (CNH/128/2011/TECHII/637) has bdeposited in the herbarium of the Department of
Pharma cognosy, School of Pharmaceutical ScieBdesha O Anusandhan University, Odisha, India

Preparation of extract

The air-dried plant material &vicennia alba were coarsely powdered and extracted exhaustinedy
Soxhlet apparatus with petroleum ether (60-80°Q)etnove fatty materials. The defatted residue wahér
extracted with methanol at ambient temperature 48r hours. The methanolic extract was filtered and
concentrated to a dark viscous mass (Yield 15.6/%) wnder reduced pressure at 50-55°C. The metttanol
extract was examined chemically to screen the poesef different phytoconstituents. The extract wtased
in a refrigerator and a weighed amount of the ektnas suspended in 5% aqueous Tween 80 solutibnsed
for the present study.

Preliminary phytochemical screening

The methanolic extract was subjected to phytoch&lncreening tests for the detection of various
phytoconstituents using conventional mettbds

Animals

Albino (Wister) rats 180-200 g of either sex werged. The animals were kept in the standard
polypropylene cages and provided with food and maddibitum. The animals were acclimatized for a period
of 14 days prior to performing the experiments.

Acute toxicity

The acute toxicity study was carried out for metiimnextractof Avicennia alba to evaluate any
possible toxicity. Albino mice (n = 6) of eithenseere treated with different doses (500, 1000 20@0Dmg/kg,
p.o.), while the control group received saline (1Rg). All the groups were observed for any grofeat for
first 4h and then mortality was observed after'24h

Analgesic activity:
Radiant heat method

First the 24 rats are taken and weighed propethenTthey are divided into 4 groups i.e. control,
standard, test-I and test -1l with 6 rats in egobup. Their tails are exposed to the radiant hppgaratus and
the basal reaction time of each rat is recordedrbefirug is administered to each group of animéle
‘control’ group is administered with normal saliriene ‘standard’ group is administered with aceglicylic
acid 150mg/kg body wt. The ‘test’ groups are adstared with 100mg/kg body wt and 200mg/kg wt of
methanolic extract of crude drug. The Reaction $ilsee measured in30 minute intervals for fr80utes.

The latency time for all groups was recorded &0),60, 90, 120, 150 and 180 miin
Tail immersion test

Albino rats of either sex were divided into fourogps each of six animals (120-150 g). They are
marked in groups of three as head, body and cs®rend divided into four groups, control, standaedt
(methanolic extract 100mg/kg body wt and methanetictact 200mg/kg body wt).

Water is heated in a beaker by a hot plate up t68&. Tails of all rats are immersed in the wated
the time of the tail removing reflex is noted beftine administration of the drug. This is the basattion time
of the animal.
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The animals in the ‘control’ group are administere@dmal saline, the ‘standard’ group animals are
administered with standard analgesic drug, acedjicydic acid 150mg/kg body wt. Test animals are
administered with methanolic extract of 100 mg/kady wt. and 200 mg/kg body wt. respectively. Their
reaction times are noted every 30 minute intervallBO minute¥.

The cut-off time, i.e. time of no response was guBOs, while Tb was consider the reaction timecfmmtrol
group.

Anti-pyretic Activity

The albino rats of either sex (120-160 g) are dididnto four groups each of six animals, namely
control, standard, test-I (methanolic extract 100k body wt) and test-1l (200mg/kg body wt). Thedy
temperatures of the rats are measured before treeya@ministered subcutaneously with 10ml/kg of 20%
aqueous suspension of brewer's yeast. Acetyl $ialiagid (150mg/kg orally) was used as referenaggdr
Control group received only distilled water (10mlykThe rectal temperature of each group is takedidital
Telethermometer at 0, 30, 60, 90 and 120 min afetment

Results:
Preliminary phytochemical screening

Preliminary phytochemical analysis of methanolitra&st of aerial part ofivicennia alba indicated the
presence of carbohydrates, alkaloids, tannins,dslges, steroids and flavonoids.

Radiant heat method

In the radiant heat method, results presente@bierl,showed that the methanolic extrachatennia
alba at doses of 100mg/kg and 200mg/kg significantlyO(p5 and p<0.01) increase pain threshold of rats i
dose dependant manner. The methanolic extractdase of 100 and 200mg/kg showed significant ineeas
reaction time i.e. 9.74 s and 11.71 s, respectiair 90 min. when compared to control (6.25) abl€ 1. The
standard drug acetyl salicylic acid at dose le¥el50mg/kg showed significant increase in reactiore i.e.
13.24 s after 90 min. when compared to control. elmv the analgesic effect of methanolic extract of
Avicennia alba was less whernompared to the standard drug, acetyl salicylid.athe present investigations
suggested that the methanolic extract showed #isimt analgesic effect in mechanical induced paodels.

Tail immersion test

In the tail immersion test, the mean reaction tshewn by the rats before treatment with methanolic
extract ofAvicennia alba at the dose level of 100 mg/kg body weight wa$ 8.While after 90min interval of
treatment it became 5.71s. Similarly, methanolitaet at the dose level of 200 mg/kg body weighs ®£4s
while after 90min interval of treatment it became 6.55s.whichsignificantly P< 0.01) higher than result of
treatment with extract at 100 mg/kg (Table 2).Ha tose level 100 mg/kg body wt. there is a sigaift effect
(P< 0.05) of the drug but it much lower than the tpexsic effect of standard drug< 0.01).

Antipyretic test

The results of the antipyretic effect of the cohtstandard drug (acetyl salicylic acid) and the
methanolic extract ofvicennia alba at doses of 100mg/kg and 200mg/kg are depictdalie 3. The asprin as
well as methanolic extract @vicennia alba at doses of 100mg/kg and 200mg/kg started shosiggficant
antipyretic activity after 30 min of post dosing evhcompared with the control group. Antipyretic\att was
observed up to 1 hr (60 min.) after aspirin antégracts administration.

The methanolic extract chvicennia alba (200mg/kg) is found to have very significant antretic
effect (P< 0.01) almost comparable to standard drug.Aftemi® Acetyl salicylic acid (150 mg/kg, body wt)
was observed to decrease the rectal temperatune 670°C to 37.50°Gvhile 200mg/kg body wt. of
methanolic extract of crude drug decreases theasatyre from 38.20 °C to 37.84°C and 100mg/kg bedy
decrease the temperature from 38.17 to 38°C. Thbtls doose levels seem to have similar anti-pyreffiece
compared to standard.
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Table-1: Effect of methanolic extract @&vicennia albav on radiant heat method in rats

Reaction time in sec
Groups Dose | Omin 30min 60min 90min 120min 150min| 180min
(mg/kg)
Control 10 6.13+ | 6.61+% 6.46+ 6.25+ 6.23+ 6.63+ 6.16x
(normal (ml/kg) | 1.31 1.52 1.26 1.28 1.52 1.76 1.44
saline)
Standard 150 6.21+ | 9.05+ 11.24+ | 13.24+ 11.95+ 9.62+ 8.17+
(Acetyl 2.22 2.33* 2.45% | 3.62** 3.22* 231 3.82
salicylic acid)
Methanolic 100 6.34+ | 7.72+ 8.85+* | 9.74+** | 7.93% 6.55.+ | 6.13+
extract 1.21 1.42 1.33 0.93 0.98 0.47 1.13
Methanolic | 200 6.94+ | 8.37+ 10.46+* | 11.71+** | 8.12+ 7.85+ 6.88+
extract 0.86 0.98 0.68 0.16 0.77 0.64 0.46
Values are mean + SEM from 6 rats in each group.
*Statistically significant at p<0.05; **statistidglsignificant at p<0.01.
Table-2: Effect of methanolic extract @vicennia alba on tail immersion method in rats
Reaction time in sec
Groups Dose | Omin 30min | 60min | 90min 120min | 150min 180min
(mg/kg)
Control 10 3.03+ |3.12+ |2.84+ | 3.53% 3.10+ 2.87+ 2.66+
(normal (ml/kg) | 0.41 0.35 0.27 0.77 0.39 0.34 0.23
saline)
Standard 150 2.65+ | 5.86t |6.33+ |8.47+%* | 7.96% 5.30+ 4.31+
(Acetyl 0.53 0.38 0.14 0.73 0.14 0.38 0.41
salicylic acid)
Methanolic 100 2.16x | 294+ |4.38+ |5.71+0.59| 4.07% 3.11+ 2.24+
extract 0.45 0.32 0.43 i 0.38 0.42 0.08
Methanolic 200 224+ | 468+ |5.12+ |6.55+** |5.63t* 3.94+ 2.89+
extract 0.79 0.43 0.14 0.62 0.56 0.49 0.27

Values are mean + SEM from 6 rats in each group.
*Statistically significant at p<0.05; **statistidglsignificant at p<0.01.

Table-3: Effect of methanolic extract @fvicennia alba on brewer's yeast induced method in rats

Groups Dose | Rectal temp. Rectal temperature°C after Yeast injection

(mg/kg) | (°C) before yeast| g min 30min | 60 min | 90min | 120min
injection

Control 10 38.37+ 39.20+ 39.55+ 39.56+ | 39.60+ 39.65+
(mi/kg) | 0.32 0.11 0.27 0.08 |0.15 0.48

Standard 150 37.55+ 38.90+ 38.10% 37.70% | 37.60% 36.50+

(Acetyl 0.07 0.06* |0.17* |0.36* |0.41 0.14

salicylic acid)

Methanolic 100 37.40+ 38.35+ 38.25+ 38.17+ | 38.06+ 38.00+

extract 0.29 0.14 0.06 0.26 0.23 0.12

Methanolic 200 37.30% 38.55+ 38.30% 38.20% | 37.90+ 37.840+

extract 0. 80 0.18** 0.15** 0.17** | 0.05* 0.12

Values are mean + SEM from 6 rats in each group.
*Statistically significant at p<0.05; **statistidglsignificant at p<0.01.
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Discussion

The radiant heat and tail immersion are basicaBduo study the peripheral and central effectsh8o
results obtained may be supported by the abilitthefmethanolic extract of the plant to have pesiphand
central pain inhibition mechanisms.

In skin both delta fibres and C fibers sensory aesrare present, which are associated to the therma
pain generation. Besides, there are many ion ch&rnnethe skin that respond to temperature. These i
channels are transmembrane proteins in the plasenagbnane which let in both calcium ions and sodiansi
The generated action potential by the ions sendsage through the nerve fibres to the spinal coddfiaally
to brain to understand the pain. The tested effeanalgesic plants in the tail immersion assay hae the
ability to modulate the action potential and sigmahsmission for pain relieving originated by Héat

The inhibition of prostaglandin may be responsitide antipyretic effect of methanolic extract of
extractAvicennia alba. The inhibition of prostaglandin synthesis couldie possible mechanism of antipyretic
action as that of acetyl salicylic acid and thehitton of prostaglandin can be achieved by blogkihe cyclo-
oxygenase enzyme activity. Several chemical mediatay cause pyrexia and the inhibition of theseiaters
are responsible for the antipyretic effécThe oral administration of methanolic extracegfractof Avicennia
alba significantly alleviated rectal temperature of sieanduced rats. The flavonoid present in methanoli
extract of Avicennia alba may also be responsible for its antipyretic attivdy inhibiting prostaglandin
synthesis in hypothalamtisHence the presence of flavanoids in the methextohct ofAvicennia alba may be
contributory to its antipyretic activity.

Conclusion:

In conclusion, the methanolic extract A¥icennia alba was proved a natural safe remedy for the
treatment of pyrexia and analgesia. Our curremlifigs demonstrated scientific rationale for thé fade of the
plant as antipyretic and analgesic. Interestindglg methanolic extract of\icennia alba exhibited both
peripheral as well as central analgesic effect wimight have been attributed to the presence di sotve
principles, due to which it has proven folk us@ain and fever
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