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ABSTRACT

The present study was aimed to evaluate neurophavimgical profile of ethanolic extract of
Adiantumcapillusveneris (L) by using wide pharmagadal activities, i.e. anticonvulsant activity, tatepressant
activity, skeletal muscle relaxant activity and kyesic activity. Neuropharmacological profile ohanholic extract
of Adiantumcapillusveneris (L) was evaluated byhgsdiifferent screening models, i.e. anticonvulsactivity by
Maximal electro shock induced seizures and Pengydgrazole induced convulsions model, antideprdsaetivity
by forced swim test, skeletal muscle relaxant agtivy Rota rod apparatus and analgesic activityHgdy’s hot
plate method and tail immersion method in wistdnirad mice. The ethanolic extract of Adiantumcapieneris (L)
showed anticonvulsant activity by prolonging thesetnof seizures and reducing the duration of seiun a
significant manner when compared with control graw®TZ induced convulsion model, also by redutiregtime
for various phases of seizure in MES induced segtest. Ethanolic extract showed significant degaat activity
by increasing the immobility time of mice in foradm test. The extract was not showed signifiskatetal muscle
relaxation in mice. Significant increase in onsétpaw licking to heat stimuli in Eddy’s hot platestinod and
increase in reaction time to tail withdrawal in t&inmersion test confirms the analgesic activitgxtract. The dose
dependent response was recorded in all models.|tReshtained from present study revealed that tthereolic
extract of Adiantumcapillusveneris (L) possessiimt neuropharmacological properties. The extrat dose
400 mg/kg body weight was found to be more effectiv

Key words: Neuropharmacology, Adiantum species, Epilepsy t@eanalgesic.

INTRODUCTION

Drug acting in central nervous system were amorgj fo be discovered by primitive human and aré stost
widely used group of pharmacological agents. ThesGNting drugs are invaluable therapeutically, beeahey
can produce specific physiological and psycholdgidfects from vast array of material medica of thdigenous
system so many plants have been reported to haixgtya@gainst CNS disorders and thus act as vesgful
remedies for alleviation of human suffeffigThe strategy used for discovery of new drugs d@sethe screening

of plants having medicinal uses relevant to theatinent of a particular disease, is referred to as
ethanopharmacological screeniflg

The genus Adiantum belongs to famfigiantaceagwhich consists of 150 to 200 species worldwiddrdiuted in
North America, United States, South Dakota, Brit@umbia, Canada and InffaEthno medicinally, the genus is
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important and popularly known as “Hansraj” in Ayadic System of Medicine. About nine species of Atlian are
found in Indid”. Adiantumcapillusveneris (I one of most common species with potential ingure for
medicinal and nutritive purpo$.

The fresh or dried leafy fronds are antitussiverimgent, demulcent, depurative, emetic, emollidakative,
pectoral, refrigerant, stimulant, sudorific, toskin diseases and hard swellifigd Syrup is made from the plant -
it makes a refreshing summer dffhikThe genus has been commonly used for the treatofeimtflammatory
diseases such as gastritis, bronchitis, nephdiéisnatitis and cystitf3.

MATERIALS AND METHODS

Animals: All the experimental studies were carried out urgtandard conditions in animal house of Mangakayat
University according to Committee for the Purpode Gontrol & Supervision of Experiments on Animals
(CPCSEA), Gov. of India(Reg. No. 1341/a/10/CPCSBAY Institutional Animal Ethical Committee (Refecen
No. MU-IBMER-PH/IAEC-Clear/2012-2013). All the anats were procured from Indian Veterinary Research
Institute (IVRI) Bareilly.

All the animals were housed in standard polypropgleages and maintained under environmentally clbedr
room provided with a 12:12 hr. light and dark cyideeach 24 hr. period at a temperature of appratély 25°C +
2°C. They were given free access to water and stdndarfeed but 12 hr. prior to an experiment, thes were
deprived of food but not water.

Preparation of the extract

The crude plant (frond) didiantumcapillusvenerk.) (Hansraj) was collected from Ayurveda and Mdl plant
supplier in market of Aligarh Uttar Pradesh. Thamplwas identified and confirmed by Dr. (Mrs.) Safiarg, at
Raw Material Herbarium and Museum, Delhi (RHMD),uBoil of Scientific and Industrial Research (CSIR)
National Institute of Science Communication andoinfation Resources (NISCAIR). Authentication No. of
Adiantumcapillusvenerfk.) is NISCAIR/RHMD/Consult/2013/2238/19, dated/02/2013.

The Plant material was subjected to size redudiioget coarse powder of desired particle size. ptdered
material (100 gm.) was subjected to successiveaetidn in a Soxhletapparatus using solvent ethaAtiker
completion extract was concentrated t8 %of its original volume by using rotary evaporaapparatus. The
concentrated extract was then evaporated to fahitlk paste. Percentage yield obtained was app?ek5% w/w.

Acute Toxicity Study

The acute oral toxicity study was carried out asthe guidelines set by Organization for Econom@zdperation
and Development (OECD).Acute toxicity studies wpegformed on Albino Mice of either sex weighing Jwe&n
20-30 gm. Mice were fasted overnight prior to tRpezimentation.

1. Pharmacological Screening

A. Anticonvulsant Activity

1. Pentylenetetrazole (PTZ) Induced Conulsions

PTZ at the dose of 80 mg/kg was injected s.c. tludée clonic-tonic convulsions in mice. The testzals (n=5)
received 200mg/kg, 400 mg/kg of ethanolic extra@llp as a suspension prepared in 1% CMC solutiod a
standard group received phenytoin (10 mg/kg) ie@dtp., PTZ was injected s.c. 60 min after the iatstration of
drug . Each animal was placed in individual plastic cégeobservation lasting forty five minutés!. The
parameters noted were mean onset time of convalsiduration of clonus and recovery/death (% recower%
survival) due to PTZ challeng®.

2. Maximum Electro Shock Induced Seizure Method

The electrical shock applied (120 mA for 0.2 s)tlgh corneal electrodes to wistar albino mice prelary to
produced convulsion and those showing response éieided into four groups of 5 animals each. Therats of
group | was treated with 1% CMC solution servect@strol, group Il with Phenytoin as standard, wigteup IlI
and IV treated with ethanolic extract of test dat@00 and 400 mg/kg body weight respectively. Dytggreatment
was givgg} 60 min prior to the electric shock andrah were observed for hind limb tonic extensiorL{HE) in
seconds ™.
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3. Antidepressant Activity

Forced Swim Test (FST)

Forced swim test, the most frequently used behalvioodel for screening antidepresshke activity in rodents,
was first proposed by Porsolt et al.Mice were iidiially forced to swim in open glass chamber (285xx 25¢cm)
containing fresh water to a height of 15 cm andntadéned at 26°+1°C. At this height, animals wer¢ able to
support themselves by touching the bottom or tHe sialls of chamber with their hisghws or tail. Water in the
chamber was changed after subjecting each animbitoed swim test because “used water” has beenrstm
alter behavior. Each animal showed vigorous movendening initial 2 min period of the test. The diwa of
immobility was manually recorded during the nextih of the total 6 min testing period. Mice weansidered to
be immobile when they ceased struggling and remdiieating motionless in water, making only thosevements
necessary to keep their head above water. Follogivimming session, mice were towel dried and retdro their

housing conditior¥’. The test was conducted in a dim lighted room arwh eaouse was used only once in the
test*?].

4.Skeletal Muscle Relaxant Activity

Rotarod Test:

In 1956, Dunham and Miya suggested that the sketet@cle relaxation induced by a test compound ccdod
evaluated by testing the ability of mice or rats¢main on a revolving r&d’. Untreated fresh mice were placed on
a horizontal metal rod rotating at a speed of 3@.rphe animals remaining on the rod for 3 min orenim two
successive trials were selected for the test ame digided into 4 groups of 5 animals each. Grotipvas treated
with 1% CMC (5ml/kg p.o.) solution, Group“ith Standard drug Diazepam (4mg/kg p.o.), whiteup 3° and &'
recei(;/lgci;[]he extract (200, 400 mg/kg p.o.) respeksti The time taken for the mice to fall from ttatating rod was
noted™ ~".

5.Analgesic Activity

1. Eddy’s Hot Plate Method

The mice of either sex were weighed and divided fatr groups (n = 5 in each groups). Group | sgéa® control.
Group 1l (pentazocine 10 mg / kg body weight) sdras standards and group Ill and IV were treatet extracts
at a dose of 200 and 400 mg/kg body weight, resmdgt Reaction time of animals was noted down @t plate
at0, 30, 60, 90, 120 and 180 minutes after therreat. The basal reaction time taken by observimgl lpaw
licking or jump response (whichever appear firstlanimals while placed on hot plate, which was nta@ired at
constant temperature %5+ 1°C. A cut off period of 10 seconds was observed/ticadamage to the paft.

2. Tail Immersion Method

The procedure is based on the observation that hivedike drugs selectively prolongs the reactionet of the
typical tail withdrawal reflex in mice.The animalgere treated as discussed above; 1 to 2 cm obftailice was
immersed in warm water kept constant at 55°C. ‘Elaetion time was the time taken by mice to defieetr tails. A
latency period of 12s was defined as complete asagand the measurement was then stopped to ejaig to

mice. The reaction time of the tail-flick resporae, 30, 60, 120, 180 and 240 min after the adstrattion of drugs
was recordeff).

Statistical Analysis

The results were expressed as the mean + S.E.MteBléts obtained from present study were analyséoly One
Way ANOVA followed by Dunnett’'s multiple comparisdests. Data was computed for statistical analygigsing
Graph pad Prism (version 5) Software. P values5<@€re considered statistically significant.

RESULTS

Pentylene Tetrazole Induced Convulsion Test

Results of anticonvulsant activity by PTZ inducedieulsion test is shown in Table No. 4.1.

Both the dose of ethanolic extractAdiantumcapillusvenerif.) was found to be statistically significant alwe P
< 0.001 and P < 0.01. The anticonvulsant activitglase 400 mg/kg of extract was found to be betian the
extract at dose 200 mg/kg with reference to pradtiog of onset of seizures and reduction of duratibseizures.

Maximal Electro Shock Induced Seizures Model
Results of anticonvulsant activity by MES inducetzares test is shown in Table No. 4.2.
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Both the dose of ethanolic extract was found tcstagistically significant at value P < 0.001 anc& ®.01. The
anticonvulsant activity of dose 400 mg/kg of extraes found to be better than the extract at d6€en2g/kg with
reference to decrease in time for various phasesrmfulsions.

Antidepressant activity

Forced swim test

Time taken by the mice in seconds to become immaohll different time interval was recorded after gdru
administration.Results of forced swim test to eatduantidepressant activity are shown in Tabled\g.

It was found that extracts increases the immatiiihe and produce CNS depressant effect in miderited swim
test.

Skeletal muscle relaxant activity

Rota rod test

Time taken by mice in seconds to fall from the tiag rods at different time interval was recorddteradrug
administration.Results of Rota rod test to evaltlageskeletal muscle relaxant activity are showmable No. 4.4.
The ethanolic extract oRdiantumcapillusvenerigL) with 200 mg/kg and 400 mg/kg dose was not stwbw
significant skeletal muscle relaxation, that ofzdipam when compared to control group. From theltrégswas
found that extract failed to show any significakelstal muscle relaxant activity in Rota rod test.

Analgesic activity

Eddy’s hot plate method

The reaction time of mice is shown in Table No. gt 8ifferent time interval.

It was found that the ethanolic extractAdfiantumcapillusvenerfk) with both doses i.e., 200 mg/kg and 400 mg/kg
possesses the analgesic activity in mice, whemaebvith dose 400 mg/kg was found to be betténéneasing the
response time.

Tail Immersion Test

The tail withdrawal reflex time of mice is shownTiable No. 4.6 at different time interval.

It was found that the ethanolic extract at bothedaos., 200 mg/kg and 400 mg/kg possesses theesialgctivity in
mice, where extract with dose 400 mg/kg was founteé more potent than 200 mg/kg dose in increasiagail
withdrawal reflex time.

DISCUSSION

PTZ induces convulsion by antagonizing theminobutyric acid (GABA) receptor chloride (Ol channel complex
to attenuate GABA-dependent inhibitfBh PTZ is a convulsant known to act on the reticuldivating system of
brain stem and also on motor cortex. PTZ convulsiane used to evaluate anti-epileptic drugs likelpe used in
petitmal epileps¥°..It is found that the anticonvulsant action occtinei by reducing T-type calcium currents or by
enhancing GABA receptors mediated synaptic inhibitfdh Drugs protecting against tonic-clonic seizuretuired
by PTZ are considered useful in controlling myoatoand absence seizures in hunf&hsThe ethanolic extract of
AdiantumcapillusvenerigL.) delayed the latency of seizures induced bgtylenetetrazole suggesting that the
extract is useful in suppressing absence seizures.

Inhibition of the MES test predicts activity agaimgneralized tonic-clonic and cortical focal se&l”. MES test
correlates well with the ability to prevent gen&radl tonic clonicseizures and it is said that thizdel evaluates the
capacity to prevent seizure spread. Drugs thataatwe against MES test often possess an effectoitage
dependent sodium channels (prolongation of dleannel inactivation) as that of phenyttin Ethanolic extract of
AdiantumcapillusvenerigL) also effective in MES test like phenytoin amday prolong the Na channel
inactivation. It was found from the above obsenvadi that ethanolic extract éfdiantumcapillusvenerfk) has
shown anticonvulsant activity against seizures @ediuby MES in a dose dependent manner.

In the conventional version of the animal modelaatidepressant effect is evaluated by a decreagamobility
during exposure to the un-escapable water#@nkhe decrease in the immobility time is accompaniéth the
increase in swimming tinfé. The results obtained from experiment clarify tihe ethanolic extract of
Adiantumcapillusvenerif.) with both doses showed a significant increasenmobility time, which indicates CNS
depression, and the response is opposite to thatipfamine standard drug used to assess antidsgpreactivity.
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Here, we can say that the ethanolic extract posseSHS depressant activity and it supports thecamiulsant
activity of the extract against the stimulus.

In the present study Rota rod test was used fasagssent of skeletal muscle relaxation. From thelteg is clear
that the ethanolic extract éfdiantumcapillusvenerif.) with both doses 200 mg/kg and 400 mg/kg boaygivt did
not showed a significant relaxation of skeletal oheisas like that of diazepam which was used asaadsrd
reference drug.

The hot plate test is considered to be selectiveopioid-like compounds, which are centrally actengalgesics in
several animal species. The increase in the reatitiee of the mice on the hot plate following adisiration of the
extracts suggests that the extracts possess cantifgesic activity. Prostaglandins and bradykiniese suggested
to play an important role in analgesia. Flavonaasl sterols are reported to inhibit prostaglandintlesis. A
number of flavonoids have been reported to produnadgesic activi§”. Presence of flavonoids sssin extract might
suppress the formation of prostaglandins and biathgand exert its activity.

In hot plate test and tail immersion test, the asttincreases mean basal latency which indicatgsttmay act via
centrally mediated analgesic mechanism as bechad®t plate method and tail immersion test arsidened to be
selective to examine compounds acting through dpieieptoré®.

It is also reported that the inhibition of pain twharise not only from the presence of opioid oiodpmimetics but
could also arise from the presence of phenolic titolesits and also steroidal constituents. Hencelasirtype of
constituents may present in the extract. Thereeperts on the role of flavonoid in analgesic attiprimarily by
targeting prostaglandifig.

4.1 Effect of ethanolic extract ofAdiantumcapillusveneris(L) frond on pentylenetetrazole induced convulsiorn albino mice.

S. No. Treatment Onset of seizures (Se¢) Duratior seizures (Sec)
1. Control (1 % CMC Suspensior) 629 +17.5 37.8+1.85
2. Phenytoin (10 mg/kg) 859 + 10.2%** 9.20 + 0.735**
3. Ethanolic extract 200 mg/ 696 + 7.24* 29.4 +1.89*
4. Ethanolic extract 400 mg/kg 724 + 12.7%** 24.2 B
P Value <0.0001 <0.0001

4.2 Effect of ethanolic extract ofAdiantumcapillusveneris(L) frond on Maximal electro shock induced convulgin in albino mice.

S. No. Treatment Flexion Sec Extensor Sec| ClonuscSe Stupor Sec Recovery Seq
1. Control (1 % CMC Suspensior]) 5.46 + 0.353 15.0486. 19.2 £ 0.989 54.9 +2.07 125 +2.69
2. Phenytoin (10 mg/kg) 2.39 + 0.337*F 0.0 £0.0"* | 312 £0.496** | 30.1 +0.743***| 81.3 +2.97***
3. Ethanolic extract 200 mg/! 4.20 +0.338 12.4 £ 0.441 16.4 £ 0.762 49.5+1.32 111 +4.07
4. Ethanolicextract 400 mg/k 2.63+0.312* | 10.6 £ 0.857* | 14.7 £ 0.641* | 33.4+1.21** | 95.6 £ 2.10***
P Value <0.0001 <0.0001 0.0003 <0.0001 <0.0001

4.3 Effect of ethanolic extract ofAdiantumcapillusveneris(L) frond on immobility period in albino mice (Forced Swim Test).

Immobility Time in sec
S. No. Treatment (Mean + SEM)
1 1 % CMC Suspensic 181 + 4.6¢
2. Imipramine (10mg/kg 124 + 3.83***
3. Ethanolic extract 200mg/kg 203 +4.69 **
4. Ethanolic extract 400mg/kg 225 + 4.25%**
P Value | <0.0001

4.4 Effect of ethanolic extract ofAdiantumcapillusveneris(L) frond on skeletal muscle relaxation in albino nice (Rotarod Test).

S No Treatment Time in seconds (to fall from rotating rod) Mean +SEM
o 0 min 30 min 60 min 120 min
1. Control (1 % CMCSuspensior | 260 * 8.8! 259 + 10. 272 +2.9! 270 +6.1!
2. Diazepam (4 mg/kg) 254 +8.86 42.5+4.02*f* 25165 | 108 + 9.07***
3. Ethanolic extract 200mg/kg 263 = 15{2 267 +6.87 5 26.64 284 +9.10
4. Ethanolic extract 400mg/kg 255+9.22 251+7.3 52®.76 261 +£13.0

P Value 0.9135 <0.0001 <0.0001 <0.0001
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4.5 Effect of ethanolic extract ofAdiantumcapillusveneris(L) frond in albino mice by Eddy’s hot plate test.

S. No. Treatment Reaction time in seconds (Mean #£EM)
0 min 30 min 60 min 90 min 120 min 180 min
1. Control (1 % CMC Suspension)  4.13+0.18 4.11£6.1] 422+0.173 4.13 £0.0882 4.28 £0.129 4.28810
2. Pentazocin (4 mg/kg) 4.04+0.0896  4.74 * 0.148* 407 0.208** | 8.92 + 0.250** | 9.86 + 0.134**| 7.0% 0.0954**
3. Ethanolic extract 200 mg/kg 4.21+0199  4.3750.1| 527+0.150~ | 555+0.162**| 585+0.188* .56 +0.206**
4. Ethanolic extract 400 mg/kg 3.92 +0.10 4.09 964 | 5.74+0.173** | 6.78 £0.207**| 7.27 + 0.268* 553 + 0.195***
P Value 0.5684 0.0114 <0.0001 <0.0001 <0.0001 <0.0001
4.6 Effect of ethanolic extract ofAdiantumcapillusveneris(L) frond in albino mice by Tail Immersion test.
S No Treatment Tail withdrawal reflex time in seconds (Mean + SEM)
T 0 min 30 min 60 min 120 min 180 min 240 min
1. Control (1 % CMC Suspensior]) 2.90+0.09p8 3.12140 3.06 + 0.0716 3.23 £ 0.0691 3.15+ 0.0616 305114
2. Pentazocin (10 mg/kg) 2.98+0.11B  3.82 +0.224* 656: 0.302*** | 8.64 + 0.297*** | 7.89 + 0.123***| 6.6@ 0.154***
3. Ethanolic extract 200 mg/kg 2.93+0.104 3.06 H508| 4.97 £0.141***| 6.56 £ 0.218*** 6.15+0.322* 4.42 +0.389**
4, Ethanolic extract 400 mg/kg 2.98 £ 0.150 342 66.2] 5.60+0.199**| 7.11+0.147**| 6.77 +0.197**Y 5.12 + 0.262***
P Value 0.9525 0.0198 <0.0001 <0.0001 <0.0001 <0.0001
PTZ Induced Convulsions Test
v 1000
=
o 800
8 —
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£ 400
[} .
£ 200 m Onset of Seizures
= 0 M Duration of Seizures
Control Phenytoin 10 Ethanolic Ethanolic
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»n 120
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o
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Eddy's Hot Plate Test
% 12 4
c
o
S)
Q
n
£
g H Control
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o
‘(’cé m Ethanolic extract 200 mg/kg
& ® Ethanolic extract 400 mg/kg
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S 8
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S 4 M Pentazocin 10 mg/kg
= 3
3 ) 1 Ethanolic extract 200 mg/kg
Q
o 1 m Ethanolic extract 400 mg/kg

0

Omin  30min  60min 120 min 180 min 240 min
Treated Groups

CONCLUSION

Anticonvulsant, antidepressant, skeletal musclaxeeit and analgesic effects, and also acute tgxicid50 for p.o
route) of an ethanol extract of the frondsAafiantumcapillusvener{t) were evaluated in this study. The outcome
of the present study demonstrates thadiantumcapillusveneris (Lgroduced widespread effects on the CNS.

Phytochemical screening of the ethanolic extracw&d that theAdiantumcapillusvenerigl) fronds contain
alkaloids, phenols, flavonoids, terpenoids and saghyeosides. Its anti-convulsant, depressant analgasic
activities might be due to the presence of suchmited constituents. However, flavonoids, phytodrphenolic
compounds, tannins, fatty acid are reported in nmeyro-pharmacological activities and in differerperimental
seizure models.

In conclusion of the experimental work, ethanoktract of Adiantumcapillusvenerfk) at doses 200mg/kg and 400
mg/kg body weight of animal possess neuropharmgaabproperties like anticonvulsant activity, degpsant and
analgesic activity in mice. Finallyethanolic extra¢ Adiantumcapillusvenerigl) at dose 400 mg/kg body weight
was found to more effective than extract at dosera@/kg body weight.

174
Scholar Research Library



Sachin Kumar Jainet al Der Pharmacia Lettre, 2014, 6 (3):167-175

REFERENCES

[1] Yadav Y.C., Jain A., Deb Linternational Journal of Pharmacy and Pharmaceutisaiences201Q 2, 2, 10-
14.

[2] Dorman H.J.D., Dastmalchi K., Vuorela H., Hitten R., International Journal of Biomedical and
Pharmaceutical science2007, 1, 2, 83-104.

[3] Samidoss M.C., Murugan K., Mathath R., Sivapjothi S., Suganya N.Alnternational Journal of Current
Tropical Medicine and Health Resear@913 1, 1, 09-18.

[4] Haider S., Nazreen S., AlamMd M., Gupta A., Ham., Journal of Ethanopharmacolog2011, 138, 741-747.
[5] Rajurkar N.S., Gaikwad KJournal of Chemical and Pharmaceutical Reseagfi?2 4, 1, 365-374.

[6] Nissar S.S., Khan A.A., Sultan A., Shiffa Mnternational Journal of UniversalPharmacy andd.iBciences
2012 2, 6, 1-10

[7] Ibraheim Z.Z., Ahmed A.S., Gouda Y.Gaudi Pharmaceutical Journ&011, 19, 65-74.

[8] Jiang M.Z., Hui Y., Wen Y., Mei Li X.African Journal of Pharmacy and Pharmacolo@p1], 5, 18, 2079-
2085.

[9] Yuan Q., Zhang X., Liu Z., Song S.,Xue P., WahgRuan J.JJournal of Ethanopharmacolog2013 147, 603-
611.

[10] Velmurugan V., Arunachalam G., Ravichandranliternational Journal of Pharm Tech Resear2@l2 4, 1,
89-92.

[11] Tamboli A.M., Rub R.A., Ghosh P., Bodhankak.SAsian Pacific Journal of Tropical Biomedicin2012
537-542.

[12] Porwal M., Prakash P., Saxena A., Sharménkernational Research Journal of Pharma2g1l, 2, 10, 37-41.
[13] Santosh P., Venugopal R., Nilakash A.S., Kilghd S., Mangala L.International Journal of Pharmacy and
Pharmaceutical Science2011], 3, 1, 112-115.

[14] Rahman H., Muralidharan P., Comparative stuafy antidepressant activity of methanolic extract of
Nardostachysjataman®)C rhizome on normal and sleep deprived mi&eholars Research Librarfper Pharma
Chemica201qQ 2, 5, 441-449.

[15] Vogel H.G., Drug Discovery and Evaluation: Bhacological Assays, Springer References, Gerr2806%, 3,
580-581.

[16]Deb L., Dey A., Agrawal S., Jain Anternational Research Journal of Pharma2@11, 2, 3, 143-148.
[17]ViswanathaSwamy A.H.M., Thippeswamy A.H.M., MalaD.V., Mahendra Kumar C.BAfrican Journal of
Biomedical Researci2006 9, 69-75.

[18] Borhade P.S., Rangari P.K., Chaudhari N.A.,afevS.A., Patil R.B.World Journal of Pharmacy and
Pharmaceutical Scienceg012 1, 1, 290-297.

[19] Dash P.R., Nasrin M., Saha M.Rternational Journal of Pharmaceutical Sciences &esearch2011, 2, 4,
979-984.

[20]Katiyar C., Kumar A., Bhattacharya S.K., Singh RFtoterapia 201Q 81, 190-195.

[21] Pushpa K.B., Mahipal R.R., Menasa V.B., MoH&T., Ranganayakulu DJournal of Advances in Drug
Research201Q 1, 1, 1-9.

[22] Rex A., Schickert R., Fink HEharmacology, biochemistry and behaya®04 77, 303-307.

[23] Selvi P.T., Kumar M.S., Rajesh R., KathiravapAsian J. Res. Pharm. S2012 2, 2, 76-79.

[24] Saha M.R., Nasrin M., Dash P.Riternational journal of pharmaceutical sciencesdamsearct01], 2, 8,
2050-2055.

[25] Khan Md. A.A., Paul P., Islam Md. T., BiswasNN, Sadhu S.K.nternational research journal of pharmacy
2011, 2, 2, 82-89.

175
Scholar Research Library



