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Abstract

This study aimed to promote the use of medidnal plants as a basis for the invention of medidnes or
food supplements. Documentary dtation together with the in-depth interview of hill tribe healers indicated that
37 plants have been used to promote good health and delay aging in general. The ethanclic extracts of these
plants were saeened for antiHree radical activities. Five extracts that exhibited the most potent activity were
tested for acute toxidity, adaptogenic, analgesic and anti-stress activities using conventional approved methods.
The most promising extract in terms of potency and efficacy was found to be that of Tacca chantrien. GGMS
analysis indicated that the extract contained diosgenin as much as 42 % which can be further used as a marker
in product standardization. Findings from this study thus wanant further researches for the mechanism of action

and safety evaluation in order to develop commerdal products.
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1.1 anandunuazanud1Ayuainisive

fuusiofinnia AnmseuLoLarAaNY) WuAsnywdlaesssumniud uilifsssoun A
Ldannsavdnnulsegsanysal uyvdudiugaegladnyiusngnislusssund Yseneuiuns
sodfinansgn  Ssldfunuinsulaefieviossansssumivissinannsoitunasiiduay
sgagaueslld  maunndiuturemnanus  dunamfeiviitasmeniugnashiduas
YranAuYs Auilaavesringiueen Tnglanzednads Ju Guu wazn1via leinands iy
Tuanaleas (Panax spp.) Iflassnaaisnan Felagtuildinisigatmaneimansudain finlu
analaufigismandvingmansedn  faunsnhluesuemnudululivesasswaningngis
i

Tudrmesmaniieglusemalne  madidugiuwagnsndnuuununanssuluiiuiiged
sdlnasmitusurdesmingudug  shldnnendududoadsusidmauriimsfisaueduyng
AU ﬂWigﬂﬁmgﬁﬂmﬁyﬂﬂ’]ﬂ%ﬂiﬂﬂ‘ﬁﬂmﬂﬁ%ﬁhﬂﬂiuéﬂLLjﬂﬁawiaUﬁl udutldeddydunid
duaiunisegsonvasyaranazsusn uidugitlyandue mslifivayulnsietrinaudon
& Yrgehds uazeraau Yoyawanil dnanyweine Tinwsuraliuddununis ud
miﬁwLmﬁsuﬁnﬂgﬁ{]t:yigwﬁaq'ﬁuma'wﬁlﬂiﬁﬂiﬂa%ﬁw%aﬁwuwialﬂlﬁﬁu aR0laNgIUAINNIT
"Eé’]’aﬁamﬁaﬁqaﬁqwéwwméﬁ{iwm ﬁﬂ%ﬂﬁiﬂﬂﬁ@@ﬂi}%é warUszifiuauuaends  Tneimni
asmAmUnANLBud T115eds wasrzaeaue tusniinsfigadliszdndlalaense T
e frRn1siddnsaaeuauesmuresdninaaeduanniziianueden qvidFuA
wiloedal iDuiisinfulaedwiin  adaptogenic effect  uawi3onansfiuansgrisenaiaiy
adaptogen ?jqﬂimgﬂ%LLsﬂ’Luﬁwsmumﬁ%’ﬂqwéwmLﬂé’éﬁwmmaaﬁﬂuaqa‘lau (Brekhman,
1969a, Brekhman, 1969b) nseengyisLdud unmsifiveuiunmusenisaneuiiasdeliin
ﬂmﬁa@aamwmmﬁ'wﬂw wazdaufiunrmenyusensinusilunmefiondiun - as
adaptogen maaﬂqmmmu “ Uosiu 7 (preventive) winnankuu “ $nwn (Curatlve) LLa“’ﬂJﬂ
wansqudldluenufiennudunuresiuneanas wiegeuneas wWilunduthedess aned
fianueseadunaiuiu wasnnegeny

qufistlagtiu uenanlau (Attele et al, 1999) ud Mudlddneauanmsidedn dqus
Frumueunilosdn fidies wlsfe (Ramachandran et al,, 1990), nszifiey (Ushijima et al.,
1997), Withania somnifera (Bhattacharya and Muruganandam 2003), Bacopa monniera
(Rai et al., 2003), Trichopus zeylanicus (Singh et al., 2005), Evolvulus alsinoides
(Siripurapu et al., 2005), Hippophae rhamnoides (Saggu et al., 2006), wag Caesalpinia
bonduc (Kannur et al., 2006) Wukavasannaniviianil lmgﬂwmmL‘i’flumw'%awﬁmﬁm%t,a%m
MsuaIbussUTEINA Tnedradedefigaiinnnismagounstedulidn fnanasdasie
(forced swimming) qumwgﬁﬁﬂ warlunafisidn (Ramachandran et al,, 1990) uazA19m34
é’m’iwmaaawjﬁ’uﬁLﬁ@IﬁLﬁQmWLﬂ%&Jm (Fregley. 1953; Bhattacharya et al. 1987) \u@u
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farusdlafiasyhemdde Swtulunsinundnenmussivaulnsiidindnlnesmlnegari
fasmmaniluywasiduaszasausn Wothesdenudiduiugudmsuiaunduninsus
fiftassnaminineugeudn uazitugwariids vie IoiReriunalnaranninues (Delayed-
aging mechanism) lusyezensely

1.2 landuazAInuvaInsIveY

fiwayulns AldFumanandiei fquddumuanumilosduagilugmasids aug
Jymesmlnenu aunsouansgvimandyinelagiEmmeaeumaineimaniuield uaz
avannsohgsmandeined lWiaundundefaeifonsdnaduauninldviely

1.3 IngUssaAvaInITIY
1. ieduaiumslivsslovianiivalng mugidyavessmlnegian
2. \ieussdiudnennvesfivfiinunsinnseuds dvsuimuiduewiondnsaliaduems
Tngldnsnaaeugrisefutinuazgrdiuanuwmiesin

1.4 nanazUszleviiiiazldsuannnside

osfnuineided agilfaunsodsmdudnenmueminensiivayulnslussng
Ingslaindadiunndesiiivsds ogetiosluudipmilamandrineuaymsiaundniasiile
auamBonded  wazddnsdunuindiveyulnsfisidnenmwlumsiannsdeldldas Aamnsa
yeonalugmsimuniudug 1wy msinwas gsianisenns msvieadiealddnde

1.5 YaULUAMIIY
n9ietl IdvhnismeaeudansesiivasulniUszanm 3540 win Tnefusasaia Foudl

F1BNUNMINEA1I8NNYIINEQIATeadaiueg ey 2 i dﬂﬁaiﬁwqmﬂyuﬂwazﬁwé’maz
YranAINUYs1 (Anderson, 1993)
1.7 Wuii3se

Aududeyannenilnegen  wasfusiusmdivalng 9nfuiluansunediesas
WNouNTY Fmialesny 81nNelTee wardtneUs Jwmdanzien dua Jmiadessg n1s
FomaipsUfURnsvii winendousiiivals Smindeens wsivninerdudodm S
el

o

9
1

1.8 deudwn
Sy o %
ANIAMUNIUANUWTREAN
W19NANYITN adaptogenic effect FlaaNumUNIUsaNIsANANNITReliAnN1sdenae
AMYDIINNNY daztiiuaueanusion1siaukdluangienduin gussiunuaumilesa
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Aanuausalunisunladgm Tnglduszaunmsalndsanlilunisususi uazansetnly

annuIndeNn1esssned  Ineldusvaunsaiitdeanlilunsusui  warssednluaninuwinden
N9ETIUVIR warAunndounadinuuasiausssufildinswaundvauduan sudunavesnisly
antgygrusumbindnduaninga o Iuﬁuﬁﬁﬂajmummﬁ?u&y’aﬁugmag sulainsuandasy
Jarusssuiungudu
w13 lnagiun

lussemiddeaduil fanuvingfarurang vy ﬁmﬁaaguuﬁuﬁﬁﬂugmgﬂu
aawmile 1iun e oy 0191 Ay Unzee awj avadis 1Wudy Q’ﬁumdﬂﬁuﬁﬁﬂizi’amam%LLaz
nsdunestansssuiiduwendneaivewmuemnssluansrineiedeuuiunu uiildadem
Huuessy Smauwsifieanauuniiusiiendoeysiuduipudingllulssma 3u wah Tne an
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uni 2
VEALALISNS

2.1 mMsduAudeya
Tngn1sAuATIENAITHAL AU WALTIEN NUREIVRYUIHT Kilvidaya (n1AKuIN 1.) Wl

Y

UnUavselafvayulnslunisiieguamm waziinigs Y ansnsaustviinvesiiilale lneglvideya

LﬂUG]’J@EJ’NW%ﬁSJUIWﬁﬂIﬁ%II EJ‘UQ%‘U‘L!WLL@JU@VHQ‘WQﬂ‘Uﬂ’]ﬁG]iVIQﬂG]@Q G]i’)%ﬁ@U“U@iquaVI‘l@lﬁl’m

aa Y

nsdunwaliuenansidgsealinou (B inUseiaty, 2509a-e, lneggsd mendaui wae

Y

lygee 99U, 2550; Lnesd aondanna wag lyees 399uam, 2551; Anderson, 1993) uag

A3IAMNUTENYAINgUTOYA IPNI (International Plant Name Index)

2.2 Mmaiusususaseseuasanaivayulnsiuayulns

nsdudutoyafivayulnsiidetuhiasmeniiuinasinds  dlugnmafusmsuii
anulnsnniind luwwsineifiemardunouidy fmindess uasaniuiluginedeniu
wazdneUs dmfangien 30 vla Vufivaulnadutudng vaneiu afeuauie fe 95%
EtOH sewiedhazanseen meldninudusidie rotary evaporator viliansadnuisaiing e
freeze dryer

[

2.3 M3nsaafnnsenguasefiny

T3 spot a1sadafisesnisnsiauy TLC silica gel 60 Frs, (MERCK) Ingld
chloroform/methanol 1/1 11 mobile phase ns19@aUansd1ARy oA alkaloids, saponins,
flavonoids, cardiac glycosides, anthraquinones, anthrones taz coumarins lngld spray

reagents (NAKNWIN 2.)

2.4 MINAFaUgNEEUaYYaBHsE
MA@V Scavenging activity of DPPH (Hou et al., 2001) el venansnagou 0.3 va. 7
avanglusuea adlumasanaaaufidl 1 M Tris-HCL buffer (pH 7.9) 0.1 wa. vid 100 mM DPPH
fiazanelu wewea 0.6 ua. nadlidu Aelufida 20 und %ﬁh@jmﬂﬁuumﬁ 517 Wluuns oy
THusueaiiu blank FAuugysidneyya DPPH Husevaglansil
qwamamauua DPPH (%) = 100 X [A51 utank = A517sampte] / A5 1Tt
e A517,, Wag AS1T ample Lﬂuﬂmmﬂauuaw 517 unluumseed blank way
AINAFDUALE AU
wmaaquéﬁﬁmauuﬂa 2,2’-azino-bis 3-ethylbenzthiazoline -6-sulfonic acid cation
(ABTS") (Re et al., 1999) el wiReainen 2,2’-azino-bis 3-ethylbenzthiazoline -6-sulfonic
acid ( ABTS) Tnensuan 7 mM ABTS 5 ua. U 140 mM K,S,0, 88 lulasans iulufisia 16
a



#ilus 130919908 95 % levuea LlelreuAgAnAuLaT 734 uilumnslésziing 0.70 - 0.05
Tunsingqudfidaouua ABTS neminend 1 waadlunaoniifarsvaaeunie wsuea waslidn
fu 79lY 6 unit Snrganduuasd 738 uluwnslaelfleniueadu blank fuingvsiinoyya
ABTS \Husopaglédsil

qvisidaeyya ABTS (%) = {1- (A734 e / AT36 X 100

1519 A730mpie WAY AT34 o WUAQANFULAST 734 uilumnses asvagey

LAY WNTUDARINAN

Wivuiieueututuvesansmaasuiiuasiduduves Trolox Falusyiiugues

%ﬂﬁua ﬁLLamﬂqwéLViﬁu (Trolox equivalent antioxidant capacity, TEAQ)

maaquﬁmmauua Hydroxyl (OH) (Halliwell et al., 1987) §il vem 2.8 mM

deoxyribose 0.2 4a. 2.8 mM H,0, 0.38 1a. 25 mM FeCl; 0.2 48.100 mM wag nitrilotriacetic
acid (NTA) 0.2 ua. adlunaondifiansnaaey 0.22 ua. arsynegslunimeasuiivdenlngld 10
mM potassium phosphate buffer (pH 7.40) naslsidiu 1y incubate lu water bath #i 37

+ 0.5 °C 1Wunan 1 $alus ndsaniudin 1% thiobarbituric acid (TBA) 1 4a. wag 2.8 %( w/v)

trichloroacetic acid (TCA) 1 wa. incubate 1u water bath 1 100 °C 20 wifl lwduudaina
panduuast 532 uilumins fuangvsianouya hydroxyl ituspsasldwsil
qidfndnavsa hydroxyyl (%) = (A532 oo - A532 / A532 conio) X 100
o A532 o WAE A5325mple Lﬂu@h@@ﬂ%uumﬁ 532 UlULLASVBY Yiaen
AIVAN LALANTVNAHBY ANUAIRU

2.5 minadauanuduiwiuuldeunaunay (Acute oral toxicity)

yhnsnnaey asaindill antioxidant efficacy gean Uszana 3-5 wiln Tunydudng Tae
75M13 Up and dovvn Y99 Organisation for Economic Co-operation and Development
(OECD, 2001) siail w'lmimaauslwuwa“ 1 67 anemsvuwaldly 1 Ay uaileuamaaaunig
Unnlumn 2000 un./nn. vdantu dunmennisenag L‘UﬁsﬁumsmﬂwummwlmuLLG}WWUM
USsnaudivindiu dmyladanglunan 48 Falus shisudendiudn ¢ s dwyiinaaeumeds 3 6 (u
5 §2) MgANISMARDULLEIaRTURTsENIIAE AT 3.2 Wi nMamedeuAuaniievyTonTin
Ansiau 3 67 negeulagldny 5 Mluwdazvuinvesasnagaey

2.6 nMINAFaUgNaIEIUYIN
1m835 Writhing responses (Nakamura et al,1986) fail JouanmaaeunseIvzdTNg
Unnvemydudng wdsaintu 30 unfl 3a nsnexisiin 0.75 % Turuia 0.1 wa/ uush 10 A3 i
mevesiomynnda 80 5 wifidean  Huswunsiandeesndunieviesvemy  (withing
response) Tuan 15 uit fransmasouiigviseiutan Sruaumsdaindweandunievioswamy
lunguvegeuavtiosnitvesnauaIuay
Tne3% Hot plate (Woolfe and MacDonald, 1944) &l anedninaassuuusudou

| o
il
gamgdl 55 esrwalva Junanaunseivyenvvaude feillu reaction time Aavyid

a
7
o
]



reaction time 1Au 10 ;jbokmuwd iteliifunmsilrdniiduielaghidniu dwmiunyiivae
Joummeaouvieninzdmsinvesmyiiuing wdsntu 30 uil veaey reaction time 3n
pdmils drarsvnaeuiigrisziutan reaction time vewylunguvABUILINNNTWEINGH
AIUAY

s

2.7 NMSNAFBURNSAIUANULMLDYAN

5%

yadpUnVERIUAIWioEd TneTE Forced swim test (Porsolt, 1977) Tunyfiudng dsil
Jouansatafiil 10 % tween Wumme Tuazaadunan 35 Yu lunguenuaudleu 10 % tween
Tulsuaiivingy wazlunay positive control Uau crude powder of ginseng root 100 1n/An
Fuazadadunan 35 Yuutu thgnveaeugriduanumiiesdlunaifetfuresiunnad
Tufuil 0 15 waw 35 &l 1HTinesufage 10 wu. urkiigudnans 10 wu. lengamgd 22-25 e
wadsaadluliige 10 #u. Ydeevyfudnsadluiniuna 6 widl funariinyadoulmly 4 wi
sy Wisuisunainyliiedeul (mmobility time) YesngunadeuLaznguAUAN &1
ansitoulinyslgrsmueuimilosd  nanfivylindeulmazdesninaiivylindeulmues
naNAIUA

3

2.8 NMSNAFBUANSATUAIUAIIULATYN

< o

NAARUAVIDANUAIILATEALUVYYILAETS  Immobilization (physical-induced  stress
(Takagi et al,, 1963) fiail ﬂmawmilmlmﬂﬁmﬁmma 48 3w JouansnaaounaunkAYY
vdmnit 60 il Junyasauae LLsuiuuﬂLauamﬂﬂu 22 + 2 DA IgalTYd Iuivmmvmﬂ
xyphoid utian 5 4l MaamﬂuuumumummmwmLLawmmamnmmim@LLwa”LuﬂsuL‘wwu
amssudusvivedamnneion

2.9 M5ATIZBIAUTZNAUNILAS

Airsreviosiusynauvesansatans 5 wia #ae chromatograph (GC 7890 Agilent
Technologies) i column DB-5MS (30m x 0.25 mm id., 0.25 Mm film thickness). Tngle
Al gaumngiives GC oven #1471 50 °C Wunan 5 und Wiy 200 °C Fedast 10 °c/
unil, wazifu 250 °C 9 5 °C/undl adld 10 wil. gamgiivesnsanansidu 250 °C; damilva
vosBidoudadufedamiogd 1.5 wa/unfl; split ratio 1:25. Gas chromatograph i fleffu mass
selective detector (Agilent HP 5973) lagls parameters ﬁﬂ‘fj: ionization voltage, 70 eV; ion
source temperature, 230 °C. Usilassasamaniivesasduszneulagnisiliouiiou relative
retention times W&y mass spectra ﬁuﬁagaﬁﬁlugﬂu%%aNISTOSa.L Database (Agilent
Technologies Inc.).411 finger print srampdiafiviunzay (HPLC w5 GC-MS)

aa o

2.10 aAATldAAsesidaya



WiguiiguAnadeveuwsiasngy (arithmatic mean) Tunisvegeugmassiuln gnanu
ALATEN WAZNSANUNIUANULLYTEEAT TAuN1TIATIZRAINLUTUTIURUUNNLALT (one way
ANOVA) wazldn1snaaeu Duncan multiple range test AMuL@edULINNI1 95 % (p < 0.05)



unin 3

NENIINA/DI

3.1 nansauAudaya

laseteity 37 il wansweine1rmans ¥ed dwily wavassnanUizesneniugil
Tyarunalnegun Tusnsen 3-1

[

3.2 NANISHTYUAITENALALAANTBIANTAALY

v

Wudegaivisazyte ladndnuie vinay 1-4 Alansu wisuduasadameeniusa

[

HANSNINAdRUARNTasasrddluasainuasNavs 37 lla wudn asngunilufiviiuauuin
fianfa flavonoid  flegluiivdia 26 vlla se9aeu1Ae saponin  wuluily 15 wila a1sngy
coumarin uag alkaloid wuluia 11 ¥in uag antraquinone uag anthrone Wuluiv 2 waz 1

AN AIUAIAU AIAAIIUATTIN 3-2

3.3 NANTNAHDUONSATUDYYADHTE

o w

MBNIROYLA 2,2’ -azino-bis 3-
Ndneyya Hydroxyl (OH) uans

NAN1INAGBYU Scavenging  activity of DPPH g
ethylbenzthiazoline -6-sulfonic acid cation (ABTS' ) wazqvs

Tupn5797 3-3

< [ a

NanSVAEBY 397 msaﬁ’mﬁﬁqw%ﬁmmauuﬂaamzé’aaﬂﬁwmaa‘u Scavenging activity of
DPPH i 1Cs, t8n31 500 ug/ml i1 9 aia léuA 519190 (Buddleja asiatica Lour.) fjmffl
(Crateva magna DC.) ngj1e7s (Euphorbia  heterophylla Linn.) lanyaingsu13 (Plunbago
zeylanica Linn.) Luizwﬁlm (Tacca chantrieri Andr.) 971 (Alpinia malaccensis Roscoe) 91
AU (Alpinia zerumbet ( Pers.) B.L.Burtt & RM.Sm.) Ualuela (Hornstedtia scyphifera Steud.)

war Lif%e (Stahlianthus involucratus (King) Craib ex Loes.)

miaﬁﬂﬁﬁﬂﬁmq%a 2,2’-azino-bis 3-ethylbenzthiazoline -6-sulfonic acid cation
(ABTS) 7 ICso Uo8n31 1000 ug/ml &1 9 wiln laun Jgyatus (Gynostemma pentaphyllum
Makino) e84 (Euphorbia heterophylla Linn.) @19uas (Phrynium capitatum Willd.) WA
(Houttuynia cordata  Thunb.) wsewdlne  (Tacca  chantrieri  Andr.) %101 (Alpinia



malaccensis Roscoe) 910U (Alpinia zerumbet ( Pers.) B.LBurtt & RM.Sm.) Unives
(Hornstedltia scyphifera Steud.) way 14ifi%e (Stahlianthus involucratus (King) Craib ex Loes.)

miaﬁ’mﬁﬁﬁma%a Hydroxyl (OH )i ICs, Heendn 300 ug/ml i 8 wila leuA Anurawas
(resine herbstii Hook. f.) 8ewsneun (Costus speciosus Smith) WA (Houttuynia cordata
Thunb.) Lmzﬂqﬁlml (Tacca chantrieri Andr.) 91 (Alpinia malaccensis Roscoe) 191U
(Alpinia zerumbet ( Pers.) B.L.Burtt & R.M.Sm.) Q@LG{JFJ&(Homstedtia scyphifera Steud.) uagll

fida (Stahlianthus involucratus (King) Craib ex Loes.)

ndeyadindn Jednidonansann uansgiiueyyadassiianisamnmmaany 14
5 %iln Ag

1. Luszwﬁlwﬂ (Tacca chantrieri Andr.)

2. 9111 (Alpinia malaccensis Roscoe)

3. 976U (Alpinia zerumbet ( Pers.) B.L.Burtt & R.M.Sm.)

4. Yawga(Homnstedtia scyphifera Steud.)

5. 1uwnasslvig) (Stahlianthus involucratus (King) Craib ex Loes.)

ansanin 19 5 viled Touhlunegeugrdnandinesely

I a = o/ o/ o e
3.4 Han1IAFaUAMNUTUNUURBUNAUNAY (Acute oral toxicity)

HANNSYIARDY ansarafia antioxidant efficacy gsantia 5 wa lumydudng Tas 38003
Up and down 484 Organisation for Economic Co-operation and Development G‘fﬂﬁ N3
noaeulunyiiag 1 1 epe el 1 Ay wdileuarsegeunisdinlivivlviviunegeud
wsnaelunan 48 alus Wevindudeaiuluvydn 4 ¢ Adauin ldfivydalameonnelunan 48
Hlaiae

4 LY
3.5 NANSNAFDUANTTZIUUIN

1n835 Writhing responses LﬁaﬂaumimaauL%’mwmﬂmaawﬁuﬁ'ﬂi n§anty 30
Wi n nsnezwAn 0.75 % Tuvua 0.1 wa/ uus 10 N3N [Wmnegeaisanyyndm 8n 5 wii
s dusnunsdanieesnduiloiesomy (withing response) lunan 15 wiit wuh
Fruaumsdaindseandunderios vowmylungunegeunnngy  WesndnvesngualunLegndl
Suddy (o < 0.05) Tnensnadeuil morphine wansnsseiulanle Souar 100 vaiedt acetyl



=Y

salicylic acid wansgnssziutalaiiies Segay 33 arsanafuanignsssivlinlaedsilafnance
a15ainves Tacca chantrieri (Wivydlne) Aessiutalaneiosas 76 (3197 3-4)

10638 Hot plate Woredainaassuuusiufouifionmgll 55 ssmwadoa Junan
unssimysnumdsiude feiu reaction time EAvyfil reaction time 1fiu 10 Juiflean Lo
Lifumsilrdniduelaghidniu dmsuvyiivde deumsmaseuvienvzidimaiinves
sydiudng vdantu 30 uil vndey reaction time 3nafimils wud reaction time vosvyly
NAUNAFBUYNNGN WINNIVBINGUAIUANEETTEAAY (p < 0.05) WAl ansnAaeUYNAI
quidsziuthn Tasnsvageuil morphine wansgvdsziuuanld Sovay 91 wazansafniuansgn’
sefuthnlaeBilaRfiande asatnues Tacca chantrieri (wszyilng) Aesziuianldfeonay
64 (1371971 3-5)

3.6 nanNAFBUANEEUAMIMTioEE

KansNAdeUgMSFUANWTlesdlngds Forced swim test lubanfeaiuvesiu yn
ads Tu fuft 0 15 wag 35 wud lawglutud 35 wivdu Anarfinyliedeulmvsmynageunn
mjmmﬁwﬁumjm positive control tfeeninaniivyliidoulmvsinguaruas (51eil 3-6)

3.7 Nan1Inadau i]‘VI% ATUAIUAULATEA

NammauqmmummLﬂiﬂﬂiuﬁum’ﬂﬂmﬁ Immobilization (physical)- |nduced stress
Iummnmmammmimmm a8 s Wedeumsvaaeumasuinuanyu 9Nty 60 wn
awgmau@uLLﬁzﬂumwuqmmu 22 + 2 ssmwalda Tusedunsygn xyphoid Wuan 5 42l
yhmsauenAlagly pentobarbital sodium datmsdeies iuitensiagnisiiausalunszime
pnssududeiivdfenuneson nud AadsvosmalunsEzoIny Tldsuamsanin 3
¥ila fiaTacca chantrieri (Wsewdlne), Alpinia malaccensis (1U1) wae Alpinia zerumbet (3
A1) fianugntesninAiadsvesunalunguauaueeiltud @y (o < 0.05) Ingfiansardn
Tacca chantrieri (iwszyalve) uansrisdudansiaunaléffianisiosay 83 vaslarsadn
Hornstedttia scyphifera (Yawue) Fudilgilesdenay 35 wazansana Stahlianthus involucratus
(rumwsivg) lannsadudldiaamsei 3-7)

3.8 NAN19ILATIZHBIAUTZNBUNINLA]

MslAsesUsEneuvesasta 5 4iin tngld GC/MS wui a1saitn Tacca chantrieri
(wsendlne) Tosduszneuiiasiesils 9 vdia (1wdl d-1) Aundigelsin Diosgenin fowas
42.15 9998311 Ao Ethyl alpha-d-glucopyranoside 398ay 35.79 wag Oxalic acid,
monoamide, n-propyl,pentadecyl ester otz 6.13 Faandlunsnei 3-8

ansafia Alpinia malaccensis (31U7) fesdusznouiitnszils 16 ¥dn (1 nd 4-2) 7id
wnaalawn 2-Propen-1-one,1-(2,6-dihydrOxy-4-methOxyphenyl)-3-pheny!l- (E)- Sovay
66.527 5998941 A Trioxsalen 5088¥29.29 AILARNILUATITIN 3-9
10



ansafia Alpinia  zerumbet (9ay)  TedUsenauiilasield 13 wia  (and 4-3)
a15Usenauniunnfianlaun alpha-d- glucopyranoside $oeag 25.518, benzenedicarboxylic
acid Seway 22.487 waz hexadecanoic acid ethyl ester $98az 10.816 AsLaAIlUNITINN 3-10

a1sania Hornstedtia scyphifera (Uawwea) HasAusenauiiinsiesils 20 ¥l (A9 4-4)
ﬁ’liﬂi%ﬂaﬂﬁﬁu’]ﬂﬁ?jﬂlﬁuﬁ (3E,5E,7E)-6-Methyl-8-(2,6,6-trimethyl-1-cyclohexenyl)-3,5,7-octatrien-2-
one 5088y 46.688, WAy Propane, 2,2-bis(ethylthio)}-388ay 26.220 AalanIlua15199 3-11

a15ann Stahlianthus involucratus  (Mulwaslug) desAuszneunitasizila 18 vila
(019 4-5) arsusenauniluniigalaun Benzyl  Benzoate  Fesay 22.17ud¢ Ethane
isothiocyanato Sewaz 17.28 fauanslumisned 3-12

11



A519% 3-1 s18FaNINUNIRNEN

Febe

Yevereress W AR
e Fhiogaaorttus andlons Ness Acnthecese T AU
Al feshehatstiHookf Arererthecee et i
A Amaentfussanoastim Amerenthecee et ihlidsmee
widleRu Ateraladfon\Wall exBess Aeterace T i emsme
vy BumeatdzamyealC Aeferaceze L] e
il oal! huaaypalc Adferaceze L] e
Bonanean (ostusspedoas Smih Coslacee i FumU s eI
ewen Ipdizsbasamialim Belerieceee Wi s
SR Artlenasialo: Budeese u s
b1 GaavamagalC Gpaichese T s
Hopts GrosermapeantgpylumVekino Qtdacee W e e
A Momodmcaonialim Guubiaceee et e ST nETy
il fprotahdegilalim Ephobacse Wi fhuitds e
YUAREN shoabbnlslim Fakecese Y it
e Feutaine bulbosa(vile) Uten fichese el wiun
AR Pynimapiam\Wd Merrtheceee Wi umiulida e
Hodediu Fassemimbia ESih Morceze L] uminewre
vilen Mosickalim Moraceee T T emEwm
L Fumbagoidklim Punrtegrecese m Use
WaraRm Fumbagoz/anizlim Purrtegnecese m Unswe
aninai SamhuasjuanimRen, Shuacese iy s e
FiLen Sdarumairum DD Sdarecese et it
sman Sdarumngumlim Sdarecese 58 it
QM Hauttynacdta Thah Sauruacese T umiuida s
aeduiia ThinbagagardloaRot Thurbergacese L A digse
e Teandhantiifnde Toczcese oA s
WETR JacdardumpaniuatumLin Vetberacese ™ UnswTe
1 Aphamolacenss Resoe Zrdberacepe i e e
Rine T Apiiazeumbet (Pers)BLBUtE&RM Sy Zreberacese i i emewm
i Qramap. Zrdoeracese i i emewm
Un Higeag Zrgoeracee win ot emEwm
Upweis Hamstootiasgyohora Seud Zrdoerace win s e
el KaamglpuchaRd. Zrdberacese i i emEm
e Keergoturchlim Zrgooraceee win fhualtdaigses
hifide Schlerthussp Zrdoeracese win il
hifide Schierthussp Zroeracese win wiumitulida s
Lifide Zgberp Zngoeracese o ﬁwjﬁ STy
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o

A13197 3-2 nguEsERyInTnUluasafin

v

oy evererens Yeld9e) nesEE Ay
e Phogaantus anglons Nees 102 AA
A TR TN feshe hatstiHook 26 AA
Nrrasasel Amaanihus ohossLim a8 AA
waileRu Atemisaladfioa\Wall exBess 101 AACOU
ALY BumeabdsamfealC 125 RA
TP huaaypalC 101 AA
Bomnen CostisspectnsSimin @ RA
ewsen Impatizns bdsaminalim 117 AAAK
TrmAtn Rutlgaasdinlon. 126 9w
s CrtaamagnalC 11 9P
Jomins GrosammapentgohylumVekno 54 P
wRn Memadkachacrtalim 8 AKSP
VBN Aphatiahetegphlalim 102 FLACOU,ANT, SAP
yudindin Gshoaietlslim 75 SPAKAND
IR FReuthaire bulbosa(Viler) Uieen 43 AA
G PhynimapictumWid 76 9P
feutediu Fassemizctin JE Smih 95 RAAK
e Mosidalim 106 AAAK
waE L Pumbagoidmlim 24 AK
wyardam Rumbagozy/lanialim a3 AK
eVl SambuasivanizRanw. 126 AAANT
e SolarumeiortumD.Don 8 AKSAP
10N Soarumngumlim 51 AKSAP
g HauttynacchtaThurb, 84 AA
SHodwila ThunbagagadfoaRob. 102 AA
wandbe Taandhanigifnde 148 P
BETH Caccncumpaniaiatumbim 52 RA
fig A AphamalaaenssRoscoe 41 AKSAPAACOU
Fpal Appniazaumbet (Pars)BL BUtt&RM Sm 37 AKSAPRACOU
i Q. 58 RACOU
Un Alingaaso a5 RACOU
Uerga Homstotia sophitra Seud 51 SAPAACOU
et KaenfropuldaRd. a4 SPAACU
IR Kaarpraotunchlim 47 SAPRACOU
TRl Sehlirtusivoluaatus (g Gelo 28 RAGU
- Sohlrthsmaoachianys Geb 31 RACU
Fn ZngberkaniGeb 33 RACU
NUYLNR)

ﬂ@:mﬁﬂiﬁﬁﬁiy ALK = Alkaloid; SAP = Saponin; FLA - Flavonoid; ATQ = Antraquinone; ANT = Anthrone;
COU = Coumarin

13



M13199 3-3 QNSAUBYYADETTYRIENTENR

. . (ol
Yolny YSIVENeness - -
DPPH ABTS OH

Weari N Phiogacanthus aunviflorus Nees 758 £50 1251 +42 307 +25
AQUARTEY Iresine herbstil Hook . 591+ 12 107039 246 +21
NTRBRAL Amaranthus spinosus Linn. 1291+92 1120+ 22 422 +18
wileRu Atermisia lactflora Wall. ex Bess. 83245 1257 +34 514+24
sgalyal Blumea balsamffera OC. 768+ 28 1364.+24 350+ 31
VPR Inula cappa DC. 862+ 12 1485 + 36 578 +47
Benanen Costus spedosus Smith 1791+74 1974+ 16 228+1
Wigimen Impatiens balsamina Linn. 571+15 1426 + 24 451 +24
TrRTAUN Buddleia asiatica Lour. 156+ 4 1584+ 39 273+1
mJ‘LTW Grateva magna DC. 209+17 1183+ 10 a75+37
Vayat 5 Gynostemma pentaphyllum Makino 542 + 27 984 +23 542 + 60
LA Momordica charantia Linn. 521+10 1167 +54 392+21
YAt g Euphorbia heterophylla Linn. 267 5 832+ 20 409 +10
YUSARAN Cassia ocddentalis Linn. 896+ 65 1247 £ 65 754+ 82
ATV Fleutherine bulbosa (Viller) Urban 1024+ 92 1354+ 54 584 + 61
AL Phrynium capitatum WIlld. 598 +4 866 +16 457 + 17
Peudeiu Ficus semicordlata JE. Smith 1127+ 87 175+ 64 687 + 50
yalou Morus indlica Linn. 857 +41 1576 =45 54137
LR NG LA Plumbago indlica Linn. 687 +27 1458 + 438 628+ 27
L ANE R Plunbago zeylanica Linn. 189+9 1474 + 35 57 +34
AU Sambucus javanica Reinw. 658 + 22 1364 +34 984 + 67
U Solanum erianthum D. Don 876 +35 1241 +63 578 +34
LI Solanum nigum linn. 675+ 27 1758 £ 75 485 + 27
QAN Houttuynia coraata Thunb. 567 +32 972+2 169+9
SHeedwia Thunbergia gandffiora Roxb. 1653 + 31 1898+ 18 331+1
s E e Tacca chantrier And 194+1 922+ 21 2316
BEITA Clerodendium paniculatum Linn. 957 +28 1584 + 53 421 +22
1 Alpinia malaccensis Roscoe 172+28 292+ 12 20+7
gy Alpinia zerumbet ( Pers) BLBurtt & RMSm. 348+ 75 512+18 205+ 14
YL Curcuma roscoeana Wall 979 + 90 2051+ 20 a1 +61
Unlvie) Adchasma maaocheilos Griff. 957 +54 1793 +92 32+23
Unieg Homstedtia soyphjfera Steud. 478+ 12 819+ 41 219+ 12
et Kaempferia puichra Ridl 587 +23 1057 + 45 301427
TTMTIEY Kaempferia rotundia Linn. 521+10 1124 +32 3B4+12
Tty Stahlianthus involuaatus (King) Craib ex Loes, 118 +18 650 + 33 252+ 24
— Stahlianthus maaochlamys Craib 667 +90 1241 +18 377+0
Y Zingber keri Gaib 532+ 86 1113+14 200+9

VIEWA : ToyaUARNTY mean £ 5D, (1-3)
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M13199% 3-4 anasziulin vasE1mMaaaulAgds writhing responses Tunyiiudns

anvnaau $unuawoinislands  seiuthnledoas
10% Tween 21+3 -

Acetyl salicylic acid 150 meg/ke 14+3 33

Morphine 10 mg/kg 0+ 0% 100

TCH 200 mg/kg 5=+ 1% 76

AMA 200 mg/kg 7+ 1% 67

ASE 200 mg/kg 8 + 2% 62

HSC 200 mg/kg 9+ 2% 57

SIN 200 mg/kg 6+ 2% 71

TCH = Tacca chantrieri Andr. (Luizwﬁlwa); AMA = Alpinia malaccensis Roscoe (@1U1); ASE
= Alpinia zerumbet ( Pers.) B.L.Burtt & RM.Sm. (1@x); HSC = Hornstedtia scyphifera
Steud. (UaLel); SIN = Stahlianthus involucratus (King) Craib ex Loes. (31usnsivgy)
Joyauanulu Mean + S.EM (n= 10)

o w

* JANUuANANANNFUNLATU 10%Tween (nguAuAw) pesiidudAgmeadian p < 0.05

<
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A13199 3-5 anasziulan vasa1mMaaaulaeds hot plate Tunydudns

Reaction time (3u19)

AR rfulmluioas
Tc Tr

10% Tween 50+03 53+0.2 2

Acetyl salicylic acid 150 mg/kg 55+0.2 54+ 04 1

Morphine 10 mg/kg 52+03 123+ 1.2 91

TCH 200 mg/kg 48 +£0.3 7.7 + 0.5% 64

AMA 200 mg/kg 58 +0.2 8.2 + 0.9% a5

ASE 200 mg/kg 48 +£0.3 103+ 0.7 36

HSC 200 mg/kg 48 +£0.3 9.5+ 0.7% 31

SIN 200 mg/kg 52+03 9.3 +0.7% 61

TCH = Tacca chantrieri Andr. (Lm%wﬁl%a); AMA = Alpinia malaccensis Roscoe (11U1); ASE
= Alpinia zerumbet ( Pers.) B.L.Burtt & RM.Sm. ("@x); HSC = Hornstedtia scyphifera
Steud. (‘LJ@L?JEN); SIN = Stahlianthus involucratus (King) Craib ex Loes. (1t 511Agy)
Joyauanaidu Mean + S.EM (n= 10)

* fanuunns1sannguiilasu 10%Tween (nguauRy) egnsiiduddnymsadiad p < 0.05
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A1519% 3-6 KaN1MABY forced swim Tunydiudnsilasuansnageu 15 uas 35 Ju

Immobility (Fu19)
g1Inedau

Jun 0 Jua 15 Jun 35

10%Tween 550 + 22 547 + 10 583 + 8

Ginseng powder 100 mg/kg 534 + 13 542 + 9 439 + 24*

TCH 200 mg/ke 502 + 18 547 + 10 514 + 18*
AMA 200 mg/kg 536 + 18 553 + 12 506 + 18%
ASE 200 mg/ke 530 + 13 533 + 11 511 + 25%
HSC 200 mg/kg 536 + 14 555 + 11 483 + 30*
SIN 200 mg/kg 540 + 20 540 + 10 505 + 23*

TCH = Tacca chantrieri Andr. (Luizwﬁlwa); AMA = Alpinia malaccensis Roscoe (@1U1); ASE
= Alpinia zerumbet ( Pers) B.L.Burtt & RM.Sm. (1@x); HSC = Hornstedtia scyphifera
Steud. (Uawga); SIN = Stahlianthus involucratus (King) Craib ex Loes. (31uinyslvg))
Joyauanulu Mean + S.EM (n= 10)

* fienaumnenaainnguiilasu 10%Tween (nguanuaw) sgsiituddyysadiann p < 0.05

<
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A151991 3-7 QNSATUAULATEAVRSESNAGRULABAS Immobilization (physical)-induced
stresslunyv1?

ANsNAEDU AINNE1I5INVRILNALY  SedulASeas
ASZLNIEDIMS (UAGLUNS)

10% Tween 18.8 £ 5.1 -
TCH 200 mg/kg 3.2+ 1.4% 83
AMA 200 mg/kg 4.8 + 2.2% 74
ASE 200 mg/kg 49 + 1.6* 74
HSC 200 mg/kg 12.2 + 3.6% 35
SIN 200 mg/kg 25.0 + 3.3% -

TCH = Tacca chantrieri Andr. (Lm%wﬁl%a); AMA = Alpinia malaccensis Roscoe (11U1); ASE
= Alpinia zerumbet ( Pers.) B.L.Burtt & RM.Sm. ("@y); HSC = Hornstedtia scyphifera
Steud. (‘LJ@L?JEN); SIN = Stahlianthus involucratus (King) Craib ex Loes. (1t 511Agy)
Joyauanaidu Mean + S.EM (n= 8)

a o (Y

* JANUuANANANNEUNLATU 10%Tween (nduAtUAN) B ildudAgmeadian p < 0.05
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Abundance

20347
85000
80000
75000

70000

45000

35000 32,069

30000
249835 |

25000
27:“9

19009 17.791

10000/ |!- lJ-S% 244 .92 Il

5000/ I 1951 4| l . I
W/ NUVIRSIY| Y ¥ NSRS A

|
rs -

Time--> 11,00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20,00 21.00 22.00 23,00 24.00 25.00 26.00 27.00 26.00 25.00 30.00 31.00 32.00 33.00 34.00 3500 36.00 37.00 38,00 39.00

A7 3-1 HANTAATIBAANTARR Tacca chantrieri (Wwsewdlng) d2g GC/MS
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M13199 3-8 B9AUTENBUVBNEANTANA Tacca chantrieri (\Wssydlng)

Peak  RT % of Total  Compound

1 17.791 6.13 Oxalic acid, monoamide, n-propyl,pentadecyl ester
2 19.651 1.33 Propanoic acid, ethyl ester

3 20.147 35.79 Ethyl alpha-d-glucopyranoside

4 20.396 4.38 beta-D-Glucopyranose, 4-O-.beta.-D-galactopyranosyl
5 24.404 1.36 n-Hexadecanoic acid

6 24.935 3.81 Hexadecanoic acid, ethyl ester

7 26.928 1.72 9,12-Octadecadienoic acid (Z,7)-11-Octadecynenitrile
8 27.419 3.32 Linoleic acid ethyl ester

9 32.969 42.15 Diosgenin

RT = Retention time (min)

20



40000 az714

11.571

24935

15000 14 447 Ay ] h
|
10000] 24 1 |
i 28 02; \
27, I
5000 12 787 7898 Il
ol

2090
e J‘J..“.L_«_JL I ..-J,-.A'jt_l.....-n—.—/,‘fn.M- ..... Nt /\

38366

LSRR IS W ST — r ¥ e rapaear g ey -y v -
Time--= ||.’w 12.00 13.00 14.00 1500 16,00 17.00 18.00 19.00 2000 21.00 22 00 23.00 24.00 2500 26 00 27.00 28.00 20.00 30.00 31.00 32.00 3300 34.00 3500 36.00 37.00 38.00 38.00
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A19199 3-9 asAUsENaUYRLETSaNR Alpinia malaccensis (11U1)

Peak  RT % of Total ~ Compound

1 11.571 0.533 Eucalyptol

2 12.767 0.046 NO matches found

3 14.447 0.218 3-Cyclohexene-1-methanol, .alpha.,.alpha.d-trimethyl-

4 20.748 0.059 Naphthalene,1,2,3,4,4a,5,6,8a-octahydro-4a,8-dimethyl-
2-(1-methylethenyl)-, [2R-(2.alpha.,4a.alpha.,8a.beta.)]-

5 20.898 0.059 Naphthalene, decahydro-4a-methyl-1-methylene-7-(1-
methylethylidene)-,(4aR-trans)-

6 24.392 0.175 n-Hexadecancic acid

7 24.935 0.511 Hexadecancic acid, ethyl ester

8 26.922 0.149 9,12—C0OctadecadienOic acid

9 27.008 0.117 1,3-Cyclcoctadiene

10 27.413 0.230 Linoleic acid ethyl ester

11 27.511 0.265 4-Methyl-1,4-heptadiene

12 27.898 0.049 Octadecanoic acid, ethyl ester

13 30.364 29.295 Trioxsalen

14 31.299 66.527 2-Propen-1-one,1-(2,6-dihydrOxy-4-methOxyphenyl)-3-
phenyl- (E)-

15 32.714 1.588 4H-1-Benzopyran-4-one,2,3-dihydro-5,7-dihydroxy-2-
pheny!l-,(S)-

16 35.365 0.181 2-Mercaptobenzothiazole

RT = Retention time (min)
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A15149fl 3-10 edUsENaUTEIENSERA Alpinia zerumbet (¥1A%) §38 GC/MS

Peak RT % of Total  Compound

1 15.048 2.464 Furan, 2,3-dihydro-4-methyl-

2 20.090 25.518 Ethyl .alpha.-d-glucopyranoside

3 23.145 1.723 Phthalic acid, butyl isohexyl ester

4 24.415 9.213 n-Hexadecanoic acid

5 24.935 10.816 Hexadecancic acid, ethyl ester

6 26.933 4.788 9,12-Octadecadienoic acid (Z,2)-1

7 27.026 9.734 9,12,15-Octadecatrien-1-ol, (Z,7,7)-

8 27.361 1.578 Tetradecancic acid

9 27.419 3.183 (R)-(-)-14-Methyl-8-hexadecyn-1-ol

10 27.511 6.660 Methyl (2)-5,11,14,17-eicosatetraenoate
11 27.892 0.984 Octadecanoic acid, ethyl ester

12 33.171 0.851 No matches found

13 33.633 22.487 1,2-Benzenedicarboxylic acid, diisooctyl ester

RT = Retention time (min)
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il 3-4 wan1sasnzansada Hornstedtia scyphifera (Uawuea) fag GC/MS
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A15797 3-11 D9AUSENOUVBIENSARR Hornstedtia scyphifera (Uaives)

Peak  RT % of Total ~ Compound

1 14.233 0.421 3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyl)-

2 22.560 2.233 5-(1-Brcmo-1-methyl-ethyl)-2-methyl-cyclohexanol

3 24.410 0.638 Tridecancic acid

4 24.935 1.748 Hexadecanoic acid, ethyl ester

5 25.068 0.839 cis, cis-2-Ethylbicyclo[4.4.0]decane

6 26.015 0.542 Acetic acid, 1-methyl-3-(1,3,3 trimethyl-bicyclo [4.1.0] hept-2-
yU-propenyl ester .

7 26.928 0.591 9,12-Octadecadienoic acid (Z,2)-

8 27.418 1.414 Linoleic acid ethyl ester

9 27.511 0.808 E-11-Hexadecenoic acid, ethyl ester

10 27.904 0.442 Octadecanoic acid, ethyl ester

11 29.498 3.166 3,7-Benzofurandiol, 2,3-dihydro-2,2-dimethyl-

12 30.630 48.688 (3E,5E,7E)-6-Methyl-8-(2,6,6-trimethyl-1-cyclohexenyl)-3,5,7-

octatrien-2-one

13 31.265 1.194 Pregn-14-en-20-ol, (5.alpha.,205)-

14 33.015 0.662 Kauren-18-01, acetate, (4.beta.)-

15 33.194 2.766 2-[4-Chlcro-trans-styryl]-4-hydroxypyrimidine

16 33.344 1.648 (3,4-Dimethoxyphenyl) (3H-imidazol-4-yl) methanone

17 33.598 3.555 Furane-3-carboxylic acid, 2-methyl-, [2-(4-fluorophenylamino)-

2-ox0] ethyl ester
18 34.262 26.220 Propane, 2,2-bis(ethylthio)-

19 35.585 0.692 Germacra-1(10),4,11(13)-trien-12-oic acid, 6.alpha.-hydroxy-,
.gamma.-lactone, (E,E)-

20 36.948 1.731 Germacra-1(10),4,11(13)-trien-12-oic acid, 6.alpha.-hydraxy-,
.gamma.-lactcme, (E,E)-
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RT = Retention time (min)
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M137991 3-12 B9AUIENBUVRNENTENA Stahlianthus involucratus (3Muswysligy)

Peak  RT % of Total ~ Compound

1 13.702 6.95 Benzenecarboxylic acid

2 15.562 1.64 Resorcinol

3 19.980 17.28 Ethane, isothiocyanato-

4 20.038 9.11 Heptanoic acid

5 22.082 22.71 Benzyl Benzoate

6 22.787 0.71 (-Methoxy-3-(2-hydroxyethyl)nonane

7 24.404 242 n-Hexadecanoic acid

8 24.935 6.36 Hexadecanoic acid, ethyl ester

9 26.656 4.39 Phytol

10 26.922 1.71 9,12-Octadecadienoic acid (Z,2)-

11 27.014 2.02 cis,cis,cis-7,10,13-Hexadecatriena

12 27.418 3.73 Linoleic acid ethyl ester

13 27.505 2.96 7,10,13-Hexadecatrienoic acid, methyl ester

14 27.898 0.68 D-Gluconic acid, 2,3,4,5-tetra-O-m  ethyl-6-O-(2, 3,4,6-tetra-O-
methyl-.alpha.-D-glucopyranosyl)-, methyl ester

15 28.729 11.18 2-Phenanthrenol, T-ethenyl-1,2,3,4 ,4a,4b,5,6,7,9,10,l0a-
dodecahydro-1,1,4a,7-tetramethyl-, [2S-
(2.alpha.,4a.alpha.,4b.beta.,7.beta. |Oa.beta.)l-

16 29.884 252 2-Isopropylidenehydrazono-3-methyl -6-chloro-2,3-
dihydrobenzothiazole

17 31.554 0.87 No matches found

18 33.621 2.03 1,2-Benzenedicarboxylic acid, diisooctyl ester

19 34.620 0.74 No matches found

RT = Retention time (min)
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Tacca chantrieri Andre is an indigenous perennial of the tropics which is used by local healers to
relieve pains of the body and stomach, and as an antidote for food poisoning. The present study was
undertaken to investigate the analgesic, antipyretic and anti-inflammatory activities of T. chantrieri as
claimed in traditional medicine. The ethanolic extract of the plant’s rhizome was prepared and tested in
experimental animals. It was found that the extract significantly inhibited pain caused by acetic acid
injection in the writhing response test in mice and the tail flick test in rats. This finding suggests that
the extract exerts analgesic effect through both peripheral and central mechanisms. The analgesic
effect was not antagonized by pretreatment with naloxone, an opiod antagonist and this signifies a
mechanism other that of the opioid system was utilized. The extract also significantly decreased the
yeast-induced hyperthermia in rats. Anti-inflammatory effect of T. chantrieri extract was demonstrated
in ethylphenylpropiolate-induced ear edema and formalin tests in mice. These findings indicate that the
ethanol extract of T. chantrieri possesses analgesic, antipyretic and anti-inflammatory effects, which is

in accord with its use in traditional medicine.

Key words: Tacca chantrieri Andre, analgesic, anti-pyretic, anti-inflammatory.

INTRODUCTION

Tacca chantrieri Andre (Taccaceae) is an indigenous
perennial of the tropics. The plant can be ornamental due
to its queer looking flower that is shaped like a flying bat.
The decoction of T. chantrieri rhizomes, alone or in
combination with other herbs, is used by local healers in
South-east Asia to relieve pains of the body and
stomach, and as an antidote for food poisoning. Phyto-
chemical studies of the rhizomes of T. chantrieri have
yielded a wide array of saponins and glycosides
(Yokosuka et al., 2002; 2005), and some compounds
(spirostanol saponins and diarylheptanoid glucosides)
have shown cytotoxic properties.

However, there has been no pharmacological study to
support the beneficial effect of T. chantrieri. As per the
traditional use, we hypothesized that the plant possesses
analgesic antipyretic and anti-inflammatory activities.

*Corresponding author. E-mail: chaiyong@mfu.ac.th.

Therefore, the aim of the current study was to investigate
theses activities of the plant in experimental animals.
Crude ethanolic extract of T. chantrieri (TCE) was pre-
pared from the plant's rhizome. The TCE was tested for
analgesic activity using writhing responses in mice and
tail flick test in rats. Anti-inflammatory activity was
evaluated by formalin test in and ethyl phenylpropiolate-
induced ear edema in rats. Lastly, the TCE was tested for
the antipyretic activity using yeast-induced hyperthermia
in rats.

MATERIALS AND METHODS
Plant material and extraction

The rhizomes of T. chantrieri were collected from Payao province in
April 2009. The plant was authenticated by one of the authors
(Rujjanawate) and the wvoucher specimen (no. 143) has been
deposited at the school of Health Science, Mae Fah Luang
University, Thailand. The air dried powdered rhizome was
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macerated with 95% ethanol overnight and filtered. The filtrate was
concentrated in vacuo at 55C and lyophilized to obtain a dry
ethanolic extract (15.5% yield) which from now on is referred as
TCE. The TCE was subsequently reconstituted in water to required
concentrations for the expariments.

Animals

Male Sprague-Dawley rats weighing 150 - 200 g (or stated other-
wise) and Swiss albino mice weighing 25 to 30 g were purchased
from the National Laboratory Animal Center, Salaya Mahidal
University, Thailand. They were acclimatized for at least 7 days in
an animal room where the temperature was maintained at 22 £ 3'C
and there was a 12 h light-dark cycle. The food was supplied by
Pokphan Animal Feed Co. Ltd. Bangkok. The bedding was
autoclaved. The animals had free access to food and water. All
animals received humane care in compliance with the ethics in the
use of animals issued by the National Research Council of Thailand
1999.

Writhing responses in mice

This is a basic screening test for analgesic activity. Briefly, a typical
writhing response in mice was produced by an intraperitoneal
injection of 0.75% acetic acid aqueous solution at a dose of 0.1
mif10 g body weight. The TCE was administered intraperitoneally at
30 min before the acetic acid injection (Nakamura et al., 1986).
Indomethacin and morphine at a dose of 10 mg/kg were served as
positive controls for locally and centrally acting, respectively. Five
minutes later, the number of writhes was counted over a period of
15 min. In the other two groups, mice were pretreated with an opiod
antagonist naloxone (5 mg/kg, i.p.), 15 min before administration of
the TCE (500 mg/kg, i.p.) or morphine (10 mg/kg i.p.).

Tail flick test in rats

The response to thermal pain was evaluated according to the tail
flick test described by D'Amour and Smith (1941). The rat was
placed on the tail-flick unit (Ugo Basile), so that the tail occluded a
slit over a photocell. Heat was applied by a 100-W lamp mounted in
a reflector. The apparatus was arranged so that when the operator
turned on the lamp a timer was activated. When the rat felt pain and
flicked its tail, light fell on the photocell then the timer was
automatically stopped. The light intensity was adjusted to give a
normal reaction time of 2 to 4 s. A 10 s cut-off time was used in
order to prevent tissue damage. Two control readings, taken 30 min
apart, were averaged and constituted the control reaction time. The
extract was administered (i.p.) immediately after this step, and 30
min later, the post-extract reaction time was measured. The
analgesic response was calculated as a percentage of the
maximum possible response time. Morphine at a dose of 10 mg/kg
was served as a positive control.

Formalin test in rats

The formalin test comprised the early phase and the late phase
assessment of the analgesic effect which were performed
separately according to the method of Dubuisson and Dennis
(1977). Rats were injected intraperitoneally with the TCE. Thirty
minutes later, they were administered 50 pl of a 2.5% solution of
formalin, subcutaneously under the plantar surface of the left hind
paw. They were then placed in an observation chamber and
monitored for 1 h. The number of flinches indicated the severity of
pain. Analgesic effect was determined in two phases: early phase

{first 5 min) and late phase (last 45 min) with a 10 min lag period in
between phases. Acetyl salicylic acid (ASA) at a dose of 150 mg/'kg
was served as a positive control.

Ethyl phenylpropiolate-induced ear edema in rats

The method was modified from that of Brattsand et al. (1982). Male
rats weighing 30 1o 50 g were used. Ear edema was induced by
topical application of ethyl phenylpropiclate (EPP) dissolved in
acetona (50 mg/ml) in a volume of 10 pl to the inner and outer
surfaces of both ears (20 pllear). The test sample was topically
applied to the ear just before the irritant. The thickness of each ear
was measured with a vernier caliper at 15, 30, 60 and 120 min after
the edema induction. The edema thickness of the sample-tested
group was compared to that of the vehicle group using
phenylbutazone (PHBZ) at a dose of 1 mg/ear as a positive contral.

Yeast-induced hyperthermia in rats

Rats were restrained individually in a plastic cage. A probe (model
it-rrd) of an EXACOMN electronic thermometer (model MCB8940,
EXACOM Scientific Instrument Aps, Denmark) was inserted to a
depth of 2 cm into the rectum in order to record the initial rectum
temperature. The animals were then fevered by injection of 20%
suspension of Brewer's yeast in 0.9% NaCl at a dose of 10 mikg
subcutaneously in the back below the neck. Eighteen hours later,
the rectal temperatures were recorded again. Those animals with
rectal temperatures lower than 38.0°C were excluded from the
experiment. The TCE was administered intraperitoneally and the
rectal temperature was then again recorded every 30 min for 2 h.

Statistical analysis

Data were subjected to statistical analysis using ANOVA and
statistical comparison was done using Duncan Multiple Range Test.
The value exceeding 95% confidence limits was considered to be
significant.

RESULTS

Given intraperitoneally, TGE at doses of 250 and 500
ma/kg significantly inhibited acetic acid-induced writhing
responses as shown in Table 1, which also shows the
similar effect of reference compounds, indomethacin and
morphine. Pretreatment of the animals with naloxone
could significantly reverse the analgesic effect of
morphine but not that of the TCE. Table 2 shows that
TCE at a dose of 50 mg/kg could not significantly inhibit
the pain response in the tail flick test while at higher
doses (125, 250 and 500 mg/kg) the extract significantly
prolonged the reaction time as did maorphine, the positive
control of this test.

In the formalin test, intraperitoneal administration of
TCE at doses of 125, 250 and 500 mg/kg significantly
lowered the number of flinches in both the early and late
phases while TCE at a dose of 50 mgkg could
significantly lowered the number of flinches only in the
late phase (Table 3). TCE showed significant inhibition in
the EPP-induced rat ear edema model as shown in Table
4. The information obtained also indicated that TCE is
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Table 1. Effect of Tacca chantrieri ethanolic extract (TCE) on acetic acid-induced writhing

response in mice.

Treatment (i.p) No. of writhes Inhibition (%)
Control 201

Indomethacin 10 ma/fkg 8+1" 60
Morphine 10 mg/kg 0+0 100
Maloxone 5 mg/kg + Morphine 10 mg/kg 18+1 10

TCE 125 mg/kg 16+3 20

TCE 250 mg/kg 12+3 40

TCE 500 mg/kg 62 70
Maloxone 5 mgikg + TCE 500 mg/kg 6+2 70

Data are expressed as mean + S.E.M. (n = 8). "significant different from control (p < 0.05).

Table 2. Effect of Tacca chantrieri ethanclic extract (TCE) on radiant heat-induced tail flick in rats.

Treatment (i.p.) Te (sec) Tr (sec) Inhibition (%)
Control 25+ 0.1 25% 04 0
Morphine 10 mg/kg 31+ 0.2 95+ 05 93
TCE 50 mg/kg 29+ 0.2 3.8+ 03 13
TGE 125 mg/kg 36+ 0.2 6.1+ 03" 39
TCE 250 mg/kg 3.2+ 01 94+ 03 a1
TCE 500 mg/kg 31+ 0.2 9.4+ 0.6 a

Data are expressed as mean + S.E.M. (n = 10). Tc = control reaction time; Tr = reaclion time after injection of

test drugs. * Significantly different from Te (p < 0.05).

markedly more potent than phenylbutazone (PHBZ), the
reference drug in this test. In the yeastinduced
hyperthermia in rats, it was found that TCE at doses of
125, 250 and 500 mg/kg could produce significant anti-
pyretic effect (Table 5).

DISCUSSION

The analgesic effect of the CAF was evaluated using the
acetic acid-induced writhing, the tail flick and the formalin
(early and late phases) tests. These procedures are used
to detect central and peripheral analgesia and to
distinguish analgesic from anti-inflammatory properties.
The writhing test is used for screening of the analgesic
activity regardless of the central or peripheral causes. In
the tail flick test, which uses a thermal stimulus, an
increase in reaction time is generally considered as an
important parameter of central analgesic activity (Chang
and Lewis, 1989). The formalin test (Hunskaar et al.,
1985) is sensitive to NSAIDs and other mild analgesics.
The test employs a chemical nociceptive stimulus that
elicits a spontaneous response indicative of pain. The
test has two different phases, possibly reflecting different
types of pain (Dubuisson and Dennis, 1977; Hunskaar et
al., 1985). The early phase may be due to direct effects
on nociceptors and can be inhibited by centrally acting

analgesics such as morphine. In contrast, the late phase
may be due to an inflammatory response partly mediated
by prostaglandins and can be inhibited by NSAIDs and
steroids, as well as by the centrally acting drugs. As
inflammation occurs at the site of formalin injection, it is
possible to elucidate the role of inflammation on the
responses in the two phases. It was previously shown
that ASA and indomethacin are anti-nociceptive through
partially different modes of action in this test (Hunskaar et
al., 1986).

It was also shown that ASA does not have any delay of
onset of its action in the early phase compared to
morphine (Hunskaar and Hole, 1987). Both of these
studies suggested that ASA has some effects which
cannot be atiributed to the inhibition of prostaglandin
synthesis alone.

In this study, the analgesic effect of the extract was
demonstrated in the writhing response in mice and tail
flick tests in rats. The TCE at doses of 250 and 500
mg/kg was active in both the writhing response and the
tail flick tests. This finding suggests that TCE exerts
analgesic effect through both peripheral and central
mechanisms. The finding that pretreatment of the mice
with an opiod antagonist naloxone could not reverse the
analgesic effect of the TCE in acetic acid-induced pain
model indicates that this extract may be utilizing a
mechanism other than that of the opicid system. The
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Ethnobotany of medicinal plants used by Hmong people for Health
Rujjanawate, C ., Cassely M.
School of Health Science, Mae Fah Luang University, Chiangrai,57100 Thailand.

Abstract

This report is a part of a research attemping to verify the claimed properties of the plants
used by hill tribe people in Thailand to restore energy and delay aging. An ethnobotanical
survey was conducted in two Hmong villages in Payao province, Thailand. A total of 45
plants belonging to 21 families have been documented for their therapeutic uses against
body weakness and deterioration. Preparation methods are either as a decoction or
boiling the herbs with chicken. Citation from scientific database reveals pharmacological
activity of only some of these plants. Many of the plants particularly those in the genera
Hornstedtia, Zingiber, and Stahlianthus of the Zingiberaceae family have not been
reported for their phytochemistry and pharmacology.

Keywords: ethnobotany, Mhong, body weakness
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Analgesic activity-guided fractionation of Tacca chantrieri
. 1 . 2
Rujjanawate, C. *, Amornlerdpison, D.
" School of Health Science, Mae Fah Luang University, Chiangrai 57100, Thailand
? Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiang Mai
50290, Thailand

Abstract

Tacca chantrieri, an indigenous perennial of the tropics has been used by hill tribe
people in the north of Thailand as a health promoting tonic and a pain remedy. In this
study we investigated the analgesic activity of the plant extract and its fractions. Acetic
acid-induced writhing test was used to guide the fractionation. The ethanolic extract of T.
chantrieri (TCE) was fractionated on the basis of polarity. Among the different fractions,
the n-butanol fraction showed the highest analgesic activity in a dose-dependent manner.
Bioassay-guided fractionation of TCE led to the isolation of four similarly active fractions.
The HPLC fingerprint of these fractions were recorded and compared to those reported in
previous literatures.

Keywords: Tacca chantrieri, analgesic, acetic-acid-induced writhing, activity-guided
fractionation
OQutputs

None
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A topical anti-inflammatory gel from Tacca chantrieri ’s extract
46



Rujjanawate, c’ Sang-Ngern Mayuramas
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Abstract

Previous results from our laboratory demonstrated that the rhizome extract of Tacca
chantrieri contains saponins which were demonstrated to exhibit marked analgesic and
anti-inflammatory actions in experimental animals. It is thus justified to formulate a
standardized topical product containing the plant’s extract for clinical evaluations. The
ethanolic extract of T. chantrieri rhizomes was prepared. Chemical analysis of its
components was done by means of gas chromatography/mass spectrometry. The gel
containing the extract at concent@r)ations of 1 and 2% was prepared. Carbopol ~ Ultrez 10,
Carbopol ~ Ultrez 21, Carbopol ™ 934 and Hydroxypropyl methyl cellulose (HPMC) at
concentrations of 1, 3 and 5 % were used as gelling agents. The resulting 12 gel
formulations were then subjected to stability tests after which the most appropriate
formulation was chosen for further production. It was concluded that a standardized
topical anti-inflammatory gel containing T. chantrieri’s extract could possibly be mass
produced. This topical gel could be a competent product in terms of production cost and
efficacy.

Keywords: topical anti-inflammatory eel, Tacca chantrieri, extract
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Topical anti-inflammatory products from Tacca chantrieri extract
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Abstract

Tacca chantrieri Andre (Taccaceae) is an indigenous perennial of the tropics. The plant
can be ornamental due to its queer looking flower that is shaped like a flying bat. The
decoction of T. chantrieri rhizomes is used by local healers to relieve pains of the body
and stomach, and as an antidote for food poisoning. The ethanolic extract of T. chantrieri
rhizomes was prepared and evaluated for its pharmacological activities. Results from
animal experimentations indicated profound analgesic, anti-inflammatory and anti-
ulcerogenic effects of the extract. Further extraction revealed that the pharmacological
active compounds were saponins. Two topical anti-inflammatory products from T.
chantrieri rhizome extract were prepared, a lotion containing the crude extract and a gel
containing active saponins. Both products were standardized by defining and assessing the
saponin marker using chromatography method. The lotion can be easily prepared and
mass produced while the gel will need more sophisticated and costly methods for
industrial production. Co-ordination for further evaluation of the products, in terms of the
efficacy, safety, investment, etc. is welcome.
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A standardized anti-inflammatory lotion containing the bat flower's extract.
Chaiyong Rujjanawate
School of Health science, Mae Fah Luang University, Chiangrai 70100. Thailand.

Rationale: Bat flower (Tacca chantrieri Andre) is a perennial herb indigenous to the
tropics. The plant is used traditionally as a pain remedy. Previous results from our
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laboratory demonstrated that the rhizome extract of this plant contains saponins which
were demonstrated to exhibit marked analgesic and anti-inflammatory actions in
experimental animals. It is thus justified to formulate a standardized topical product
containing the plant's extract to be used for further clinical evaluations.

Objective: To obtain a standardized anti-inflammatory lotion containing the bat flower's
extract.

Methodology: The bat flower rhizomes were collected from Chiangrai province in April
2009. The plant was authenticated and the voucher specimen is deposited at the school
of Health Science, Mae Fah Luang University, Thailand. The air dried powdered rhizome
was macerated with 95% ethanol overnight and filtered. The filtrate was concentrated in
vacuo at 55°C and lyophilized to obtain a dry ethanolic extract (15.5% yield). The extract
components were analyzed by Gas chromatography/Mass spectrometry (GC/MS). To
prepare a standardized lotion, the extract was dissolved in a mixture vehicle comprising
ethanol and propylene glycol.

Results: The analysis of the chromatogram indicated the presence of 9 compounds in
which the most two abundances were diosgenin (42.15%) and ethyl alpha.-d-
glucopyranoside (35.79%). The lotion containing the extract at a concentration of 2% was
prepared. The obtained lotion was a clear light brown fluid with pH7.5, totally water
miscible and yielded no sticky feeling after its topical application.

Conclusion: The standardized anti-inflammatory lotion containing the extract from the
bat flower rhizome was obtained. The lotion is being evaluated for the efficacy, safety,
and investment. The preparation method was simple and not costly and the lotion can
be mass produced.
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