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ABSTRACT

The present study was conducted to evaluate thahpesnalgesic and antipyretic effects of aqueextsacts of
leaves of Salvinia minima and Dactyloctenium alstrFor investigating the analgesic activity, pdate method
maintained at 55°C was used. The extracts of bHathplants were found to have significant (p<0.08falgesic
activity at the oral dose of 100, 200 & 200 mg/kgmb, in the tested models. In hot plate testhdants showed
increased latency period which are significant (p8@L) compared to control. Besides, yeast-induggzipyrexia
was used to evaluate the antipyretic activity. ghigicant (P < 0.01) reduction in hyperpyrexia imettested models
was observed by the aqueous extract of D. austratipyretic effect ofS. minima was also observed but no
significant effect was found.
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INTRODUCTION

Nature acts as a good source of salvation for hume#émy by providing different remedies from itsmtkg animals,
and other sources to cure all ailments of mankipdiinong the natural sources, medicinal plantsare of the
most important contributors to the medicinal pragians as raw plant materials, refined crude etdrand mixtures
etc. Several thousands of plants containing medlisialues have been identified and used to tréfrdint ailments
[2]. Even in this recent time, majority of the péopre still depending on the traditional medidioetheir primary
health care [3]. So, medicinal plants are an eedezlement of indigenous medical systems. Besidpsrt shows
that almost 80% of the world population still ugdents for various medical purposes [4, 5].

Salvinia minima Baker belongs to the family Salviniaceae is usuadiferred to as common salvinia or water
spangles [6]. Salviniaceae is a family of heterosps ferns and this family contains the two gen&zalla and
Salvinia [7,8]. Common salviniaSalvinia minimaBaker) is a free-floating aquatic fern occuringnature as a
sporophyte. It contains a horizontal rhizome lyjagt below the surface of the water with a paifloéting leaves
[9]. S. minimacan have adverse affects on crawfish farming,fdoming, and other commercial activities that accu
in waterways where it is present [10Jactyloctenium australSteud. is a species which belongs to the familhef
Poaceae Grasel). The Poaceae (also called Gramineae or true egpsse a large family of flowering plants.
Poaceae is the the fifth-largest plant family,daling the Orchidaceae, Asteraceae, Fabaceae, dnddeae [11].

These two plants are new in recearch fi@dgctyloctenium australés totally new. There were no research work
concerning this plant. Morever, inadequate liter@diconcerning the analgesic and antipyretic ptaseofSalvinia
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minima initiated the present study to find out the amaig and antipyretic potentials of extractSalvinia minima
andDactyloctenium australe

Analgesic compounds selectively relieve pain asympsom by acting in the CNS or on the peripheraihpa
mechanism without affecting its cause [12]. Pyrexidever is usually caused as a secondary impaictfection,
tissue damage, inflammation, graft rejection andignancy or other diseased states. The body byniitiral
defense mechanism create an environment whereimiscagent or damaged tissue cannot survive. Nbyrie
infected or damaged tissue initiates the enhanoedation of pro-inflammatory mediator's such asogyntes like
interleukin B, o, p and TNFe, which generally increase the synthesis of prdatatin E2 (PGEZ2) near preoptic
hypothalamus area and thereby triggering the hygtathus to elevate the body temperature [13]. Mdsthe
antipyretic drugs normally prevent or inhibit COXe&Xpression to reduce the elevated body temperdtyre
inhibiting PGE2 biosynthesis [14]. Moreover, thegathetic agents irreversibly inhibit COX-2 withghi selectivity
which are toxic to the hepatic cells, glomerulirtes of brain and heart muscles, whereas natur&-2@nhibitors
usually have lower selectivity with fewer side etfe[14]. Therefore, a natural antipyretic agerthweduced or no
toxicity is essential for our own benefit.

MATERIALS AND METHODS

Plant materials collection

Leaves of two plants name8alvinia minima Baker andDactyloctenium australé&teud. were collected by the
authors from the surrounding area of Noakhali, @stal region of Bangladesh, in May, 208&lvinia minimawas
collected from the pond of Noakhali Govt. Colleged Dactyloctenium australavas from the premises of
Noakhali Govt. College. The plants were identifeattd authenticated by expert taxonomist Prof. Bik@anjan
Deb, department of Botany, Noakhali Govt. Collegshere the voucher specimen has been depositeditioref
reference.

Preparation of Plant Extract

The aqueous extract of each plant was prepareddiogao the method used in Bangladeshi traditionadicine.
20g of fresh leaves of each plant was crushedenddr in 500 ml of distilled water, separately. Bx&ract of each
plant obtained was filtered, evaporated by watéhn,Hgophilised and stored at 4°C until further (&8].

Test animals

Young male Swiss-albino mice aged 4-5 weeks, aeeregjght 20-25gm were collected from Animal Reseurc
Branch of ICDDR,B ( International Centre for Diawdal Disease and Research, Bangladesh). They wptark
suitable condition for one week for adaptation el rodent food and wated libitum formulated by ICDDR, B.
The animals were maintained consciously under st@henvironmental conditions (temperature: 25.0%1,.0
relative humidity: 55-65% and 12 h light/ dark a@jcand had free access to feed and waddibitum All protocols
for animal experiment were approved by the anirttatal committee of NSTU ( Noakhali Science andfredogy
University). For each plant extract animals wenrgddid into ten groups each of six animals (n=6)doalgesic and
antipyretic studies.

Analgesic activity of each plant

The analgesic activity was investigated by hote(&ddy’'s Hot Plate; Techno, India) method [16]r&ehdifferent
groups of mice received orally 100, 200 and 300m@/kthe extract of plant. Aceclofenac (20mg/kg)sveaven

orally to positive control and distilled water (10kg) was administered to control group. One hdterareatment,
the animals were placed on Eddy’s hot plate kept @mperature of 55+0% [17]. A cut off period of 15 s [18]
was observed usually to avoid damage to the pawtifite taken by the mice to start licking the pavjumnp out of

the hot plate was recorded as the reaction time. t€kt was carried carefully before the treatmedta& 60, 90,
120, 150 and 180 min after administration.

Antipyretic activity of each plant

The antipyretic activity was evaluated by Brews®ast induced pyrexia in experimental animal [E8]perpyrexia
was induced by subcutaneous administration of Y&grdody weight 20% aqueous suspension of brewersst.
The selected animals were fasted overnight wittemad libitum before the experiments. Initial rectal temperature
of animals was recorded using an Ellab thermométiéer 18 hrs of subcutaneous administration thienafs that
showed an increase of 0.3-0.5 °C in rectal tempe¥atvere selected for the antipyretic activity. &qus extract of
plant was given orally (100, 200 and 300mg/kg).aBaramol (100mg/kg orally) was used orally as exfee drug.
Control group received distilled water (10ml/kg)lyrThe rectal temperature was recorded at 1 iate for 4 h
after treatment [20].
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Statistical Analysis
Results of the experiments were expressed as medhtStatistical significance was determined usihg t
Student’s t — test and values with P<0.01 wereidensd significant [21]

RESULTS AND DISCUSSION

Analgesic activity

Hot plate method

Results of hot plate test are presented in Tabéed Table 2 for the aqueous extractSaivinia minima and
Dactyloctenium australeespectively. The extracts of both the plants wienend to exhibit a dose dependent
increase in latency time when compared with contfdle aqueous extract &alvinia minima(100, 200 and
300mg/kg orally) presented a potent antinocicepégtvity in hot plates method (Table 1). Howeute extract
(200 and 300mg/kg) showed significant analgesiectf60 and 90min after administration. On the otrard, the
aqueous extract db. australe(100, 200 and 300mg/kg orally) presented a podetinociceptive activity in hot
plate method (Table 2). However, the extract (30Buyg exhibited significant analgesic effect 90miftea
administration. Hot plate test is used to study pleeipheral analgesic effects. So the results pnbetaimay be
supported the ability of the aqueous extracts te lpgeripheral pain inhibition mechanisms.

Table 1: Effect of the aqueous extract oBalvinia minima leaves on thermal induced pain responses in mice

Reaction time (sec.)

Groups (n?;/i(:;) 0 min 60 min 90 min 120 min 150 min 180 min
Control (distilled water) - 11.27+0.28  11.07+0.14 1.36+0.15 11.28+0.19| 11.24+0.28  11.29+0.18
Aceclofenac 20 11.43+0.39 13.13+0.231* 13.14+0.04**12.63+0.06* | 12.17+0.19% 11.68+0.2§

100 11.24+0.11] 11.85+0.134% 12.54+0.05*  11.63+0.26 1.19+0.2 11.13+0.56
Aqueous extract 200 11.68+0.4 12.8+0.2** 12.58+0.1*%  11.88+0.12* .B%+0.17 11.49+0.1
300 11.04+0.23] 12.95+0.23*f  13.15+0.24%* 12.86+0:3B 12.55+0.09* | 12.17+0.18%

Each value represents the mean +S.E.M. (n=6)
** P < 0.001 compared with control.
*P<0.01

Table 2: Effect of the aqueous extract ob. australe leaves on thermal induced pain responses in mice

Reaction time (sec.)

Groups (rr?S/T(Z) 0 min 60 min 90 min 120 min 150 min 180 min
Control (distilled water) - 11.25+0.42 11.05+0.17 1.83+0.29 11.11+0.32 11.5+0.5Y 11.41+0.36
Aceclofenac 20 11.88+0.18 13.09+0.22F* 13.81+0.12**13.05*+0.17| 12.55+0.33 11.730.27

100 11.3640.23] 11.78+0.13% 11.32+0.2 10.88+0.13 .25340.73| 11.18+0.53
Aqueous extract 200 11.78+0.53 12.18+0.13 12.32+0.23* 11.11+0.12 .7540.13| 11.72+0.33
300 11.28+0.34 12.67+0.73 13.48+0.36*  12.71+0.43*2.09+0.13| 11.88+0.43

Each value represents the mean +S.E.M. (n=6)
** P < 0.001 compared with control.
*P <0.01

Table 3: Effect of the aqueous extract o®alvini minima on yeast-induced pyrexia in mice

Groups Dose | Rectal temper'at_ure' °C Rectal temperature °C after yeast injection
(mg/kg) | before yeast injection Oh 1h 2h 3h 4h
Control (distilled water) - 35.940.18 37.5+0.2B &2740.13 37.76+0.08 37.11+0.24  37.44+0.11
Paracetamol 100 36.2+0.16 37.43+0.p2  36.44+0.09*6.18+0.19** | 36.29+0.12*| 36.85+0.3]
100 35.9+0.28 37.56+0.05 37.54+0.1 37.72+0.04 3022 | 37.51+0.34
Aqueous extract 200 36.5+0.55 37.51+0.05 37.26+0.57  37.08+0.09** .58%0.14 | 37.49+0.43
300 36.4+0.6 36.39+0.16  37.54+0.12 37.48+0.p 3M42& | 37.37+0.15

Each value represents the mean +S.E.M. (n=6)
** P < 0.001 compared with control.
*P <0.01

Antipyretic activity

Antipyretic effect is not significantly exhibitedytsalvinia minima The aqueous extract has not shown significant
degree of antipyretic activity. The slight reduatiof hyperthermia was pronounced 120 min after adimation
(200mg/kg orally) and was not prolonged for nexb thours.(Table 3). But the aqueous extracDofaustrale
showed significant degree of antipyretic activity dose of 200 and 300mg/kg.(Table 4). The reductén
hyperthermia was pronounced 60 min after admiriismaand was prolonged for three hours. Subcutasmeou
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administration of yeast induces pyrexia by synthesiprostaglandin [22] Since, the inhibition obgtaglandin may
be responsible for antipyretic effect of aqueousaex ofD. australe

Table 4: Effect of the aqueous extract ob. australe on yeast-induced pyrexia in mice

Groups Dose Rectal temperature °C Rectal temperature °C after yeast injection
(mg/kg) before yeast injection Oh 1h 2h 3h 4h

Control (distilled water) - 35.9+0.19 37.5+0.2B &§7+0.13 37.76+0.08 37.11+0.24 37.4+0.11
Paracetamol 100 36.2+0.15 37.43+0.02  36.44+0.09*6.18+0.19** | 36.29+0.12* | 36.85+0.31

100 35.9+0.21 37.56+0.25  37.42+0.07* 37.75+0.01  23¥0.16 | 37.22+0.22
Aqueous extract 200 36.1+0.35 37.44+0.08  36.67+0.121* 37.08+0.09** 36.94+0.11 | 36.90+0.27

300 36.0+0.05 36.56+0.5  36.31+0.231*  36.98+0.3p  18&0.17** | 36.98+0.08

Each value represents the mean +S.E.M. (n=6)
** P < 0.001 compared with control.
*P <0.01
DISCUSSION

It is well known that pharmaceutical companies tigtwout the world are interested in developing safet more
effective drugs to treat pain, fever and so on].[ZBe present study evaluated the analgesic atigyaetic effect
of aqueous extra@alvinia minima andDactyloctenium australen experimental animal models.

In hot plate method, the aqueous extracts of bddimte showed significant analgesic effect comparedhe
reference drug. The significant pain reduction ofhbplant extracts might be due to the presencanalgesic
principles acting with the prostaglandin pathwayhis test indicates that the extracts of both glamiay be
centrally acting. [17].

Subcutaneous administration of Brewer’s yeast irdyzyrexia by increasing the synthesis of prostafjha It is
considered as a useful experiment for the screesfiptants materials as well as synthetic druggtieir antipyretic
effect [24,25]. Yeast-induced pyrexia is known eaghpgenic fever. Its etiology could be the productiof
prostaglandins [26]. The inhibition of prostaglamgiroduction could be the possible mechanism oipgrgtic
action as that of paracetamol and the inhibitioprafstaglandin production can be achieved by bfagkhe cyclo-
oxygenase enzyme activity. There are several nedian our body for pyrexia and the proper inhdnitiof these
mediators are more responsible for the antipyretffect [13,14]. The intraperitoneal administratiaf
Dactyloctenium australéeaves extract significantly attenuated rectalperature of yeast induced febrile mice.
Thus it can be postulated that this extract coethipharmacologically active principle(s) that ifdee with the
release of prostaglandins. Thus this result suppté use ob. australeas an antipyretic for the treatment of fever.
But our another plant nam&ahlvinia minimahas failed to exhibit a significant antipyreticesft.

CONCLUSION

In conclusion, we can confirm that the aqueousaexsrof both plants are endowed significant analga®perties.
However, further study is needed in order to untders the precise mechanisdactyloctenium australéeaves
extract significantly reduces rectal temperaturgezst induced febrile mice. So it can be usechaanéipyretic for
the treatment of fever. But another plant narSatiinia miniméhas failed to exhibit a significant antipyreticesft.

Acknowledgement

The authors would like to thank the Department barhacy, Noakhali Science and Technology Univerkity
providing laboratory facilities. The authors arscagrateful to Animal Research Branch of the Irdéomal Centre
for Diarrhoeal Diseases Research, Bangladesh (ICEH)Ror supply of animals.

REFERENCES

[1] N.K. Dubey , R. Kumar , P. TripathGurrent Science2004 86(1), 37-41

[2] N.R. Farnsworth, D.D. Soejarto, In: O. Akerelg, Heywood, H. Synge (eds), The conservation otligieal
plants, 1991, (Cambridge University Press, Camieriti§91) 25-51.

[3] P.G.C. Bannerman, R. Mirsky, K.R. Jessen, Ragdlj V.C. Duance, J Neurocytdl986 15, 432-443.

[4] V. Schulz, R. Hansel, V.E. Tyler, Fitoterapiacional: Um Guia de Fitoterapia para as CiénciasSdade,
Barueri, Manole2002 4, 386.

[5] J.M. Kong, N.K. Goh, L.S. Chia, T.F. Chia¢ta Pharmacol SirRe003 24, 7-21.

[6] C.C. Jacono, T.R. Davern, T.D. Cent€gstanea.2001, 66(3), 214-226.

186
Pelagia Research Library



Md. Mizanur Rahman Moghal et al Der Pharmacia Sinica, 2013, 4(3):183-187

[7] A.R. Smith, K.M. Pryer, E. Schuettpelz, P. Kibrdl. Schneider & P.G. WolfTaxon,2006 55 (3), 705-731.
[8] M.J.M. Christenhusz, Xian-Chun Zhang & H. Scideg, Phytotaxa2011, 19, 7-54.

[9] C.C. Jacono, 2005 Salvinia minima Baker. [cited insert date May 6, 2006]. Availableorh
http://salvinia.er.usgs.gov/html/idetification1.Htm

[10] S. Tewari and S. Johnsatournal of Aquatic Plant Managemef11, 49, 36-43.

[11] P.F. Stevens, "Angiosperm Phylogeny WebsRstrieved200710-07.

[12] K.D. Tripathi, Essentials of Medical Pharmamgy, 4th Edn., (Jaypee Brothers Medical Publish#ds, New
Delhi, India, 1999) 4321999

[13] C.B. Spacer, C.D. Bredddew England J Med 994 330, 1880-1886.

[14] L. Cheng , H. Ming-liang, B. LarsActa Pharmacologica Sini¢2005 26 (8), 926-933.

[15] A. Hallala, S. Benalia, M. Markouk, K. Bekkduga, M. Larhsinia, A. Chaitb, A. Romanec, A. Abballa K.
El Abdounid,Asian j. Exp. Biol. Sci201Q 1(1), 189-192.

[16] R.K. Gupta and V.R. Tandpmdian J Physiol Pharmacp2005 49(2), 163-170.

[17] N.B. Eddy and D.J. Leimbach, Pharmacol. Exp. Therad 953 107, 385-393.

[18] E.M. Franzotti, C.V.F. Santos, H.M.S.L. Rodras, R.H.V. Mourao, M.R. Andrade, A.R. Antoniolliournal
of Ethnopharmacology00Q 72, 273-278.

[19] J.J. Loux, P.D. Deplama, S.L. YankKeégxicol Appl Pharmacoll972 22, 672-675.

[20] A. Abena, M. Diatewa, G. Gakosso, M. Gbeassul J.M. Hondi Assalkitoterapia,2003 74, 231-236.

[21] T. Taesotikul, A. Panthong, D. Kanjanapothi,\Rerpoorte and J.J.C. Scheffér,Ethnopharmacal2003 84,
31-35.

[22] M.S. Ghamdy,). pharmacol.2001, 76, 45-48.

[23] N.K. Saini and M. SinghalAsian Pacific Journal of Tropical Biomedicir@012 2(11), 870-874.

[24] I. Khan, M. Nisar, F. Ebad, S. Nadeem, M. $Shé¢ Khan,J EthnopharmacoR009 121(1), 175-177.

[25] B.P. Devi, R. Boominathan, S.C. MandaEthnopharmacoR003 87(1), 11-13.

[26] H. Moltz, Neurosci Biobehav Re¥993 17 (3), 237-269.

187
Pelagia Research Library



