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(Introduction)

1. AUEIARY wasNaNVRINITNINTIAY

dedlalys  (asiaticoside) Wuansusznoungu taswesTuseneiluiu
(triterpenoid saponins) wutlussrusgneundntutaun (Centella asiatica (L) Urban) Fadudia
futhuredneuazressamdluanouiuunougu assmanmushsmaunnduxlne T5aun
$nwonistilu thysla thads %’ﬂmmmséamwﬁa dleud dutlaanny Snwilsaiavids 3w
UIAUHA SRR 52917 3ﬂmwmuaamﬂamﬂm Snwemssududn  Snwemsviessas 14
Safvayulnsdue Gugsnwennstaulu nssned Snsdinfifusns fisuuaskenwie e
Tsaundes Unnwdiu Fuae thanelva ( andudfoayulng naidvermansnisuwms | 2550) Tu
Mso1gslihunifietiiiuanud

qridvnandine1ves asiaticoside IiuA Breifiuaudiuaslostunsifndaluwes
(Kuppurajan, 1978: Lee, 2000: Veerendra, 2002 and 2003: Gupta, 2003: Doknark, 2003: Salout,
2003: Soumyanath, 2005 and 2012: Dhanasekaran, 2009: Xu, 2008: Xu, 2012) @U1ULNE e
%’ﬂ‘HWLLNaLﬁU'aEJ (Suguna, 1996: Sunilkumar and Shivakumar, 1998: Shukla, 1999: Nganlasom,
2008) fiNuN5TLLAIY (Chen, 2006: Wijeweera, 2006: Liang, 2008) Auauadase (Shukla, 1999:
Jayashree, 2003: Subathra, 2005) NTgAUNTEUIUNITATIABAALIU (Lu, 2004: Cheng, 2004: Lee,
2006: Ermertcan, 2008: Tang, 2011: Paolino, 2012: Nowwarote, 2012) ﬂiw’juﬁam‘%mgﬁﬁuﬁu
(Plohmann, 1994: Jayathirtha, 2004: Punturee, 2005) Jasunmsiinueisa (Bunpo, 2004: Huang,
2004: Yoshida, 2005: Park, 2005 and 2007: Babykutty, 2009) Untoagaduszam
(Supawantanakul, 2005: Rao, 2005: Wattanathorn, 2008)

Pnenugrsmandineniiviadlavesansiedeilaled  vhlvdnsldthundy
drutsgnoulundviet wdnfusiedugunin uasedosdermaeussnvlutagiiu sidulszme
IneuagsnaUssma widesnUiinumsedeileledinuduiuwdmosingiu Swagny GUN
asiaticoside 8g5¥1319 1-8% lagaznululSunugegalufounguaauiusouliguiey uaziiusune
shasludounuamiug SniadmuiUinuasagnuludnlunnn iy (aonduidvayulng
nsuAneImansnsumng, 2550) Wesnthunduayulnsfitunliuuazdneamgdluiiagiudmsu
na1ndUslaasnsUszme (nsuasegianiswidyd, 2532) fsdndudesdinsmunuauninuesd3ua
asfeengvisluimgiutiun ilevsinunin aruasniovomaninmiuasiiteussansualunisly

s IngAvalng Uilnuamingiu uesfuustlovdreruilaa v
TusuenudaonsvvessdnsusiuanfeUssavinalunisld  Sdunseuauaua e UTuuas
floangrilungivanulnsiadudsidyedieds msmuauamnwingivagulnslnedu 14dns
Wewazimuwingldnsatvayuresnsuingimansnisunnd nsznsaasisagy Wneldmwundu
wnsgruayulnslunduinSuayulnslng  (Thai Herbal Pharmacopoeia) lngludiurain1snsia
"3Lﬂiﬂzv‘imieﬁé’igﬁamiﬂq%mmgm (marker) d@ulugdnnsialaen1snsiatenanyalnieissaLay



AIUn4 (thin layer chromatography) #isens3aUsunaeansvsenguansafnbuivayulnsaieisns
AieSIE9 1Wu gnisiind nslnnsevidomisliatesdomadasuilnnndl  wiBnismaidudies
nsanTienesidesiuiliannsovenyiinavesmsddylufivayulngldogusiug,

thun Wuamulnsiivssgeglumassuaulnsvessdniseunsielan ( WHO
Monographs) uaﬂmﬂﬁé’aﬁmmgmagﬂws (Monographs)  wastuneglundussuveviany
Usene Wiy Ju (Chinese  Pharmacopoeia), la58iu  (HAB1), 83nqy  (British  Herbal
Pharmacopoeia, Martindale), 8utfie (Herba Ind) wazlne (Thai Herbal Pharmacopoeia) d11su
wnsguayulnstiunvensuinemansnisuimg ladinsesaendnualansusenouluansann
thundedssnaeiiun (TLO) Iaeldans asiaticoside waz asiatic acid Juansusduinsgiu
(markers) dhuASmsAlnTginUIunaasngs triterpene saponins nuluthunilelfifusnnsgu
T [6fisnesunsnsiadeuans asiaticoside way madecassoside Ingldipdas High performance
liquid chromatography (HPLC) (Sahu, 1989: Jain, 2007: Prateek, 2008) wa High performance
thin layer chromatography (HPTLC) (Singh, 2005)

mMsTgiUiinuanslas HPLC Uit ngiuinamsiiiuifouuazouiuly
Haqtu osmnannsonsainanslutiinasi iWssmsaazuaiug uwimslesgideisd
Fududosdinmswdsuansatnrounsaasaiemndedrinlubosgunsaluenas Iuilsins
Anseiieisiasiiudeddsennalunsinmeiun sudgunsaluesieiesdiefifsaung
wazdpsdimagua thisdnwegiaue BiTumngdmiumhemuiideuussnanfiomeminiy 3o
filsannsoiiedosdiomarteaniuiinseiluninauld

HagtiAsmsiesgimasnudululed Tneltueuduefiileltnsaaeuasdrdinlu
anulsduisnsifanuusiugngs esanauannsalunsduivansldegnadimzianzas uas
aansavhmsiesgildsnunnidemniauazmnuarnauazannainsgildlaelides
W3ENAIY19ABY ( Geoffrey, 2007: Phrompittayarat, 2007) ﬁaLﬂuﬁmaﬂﬂumsﬂszqﬂﬁ%
uouRveRromsddnlufivayulnsuyhmaiamniesgiineg?d  ELsA  ielflunsmuiinu
ansddnlufivanulng desmnanusovmaildlussosnaduduuasivsyavsnimgs muvionis
Uszgndldyansiadeuansdidnyfie3s immunochromatographic strip Wilenanass1uLazAaLdon
fiwayulng Fraztsantianauazaildtielunsingmey fannzdmiuudnrionhenud
suUszanates uenanidiansaimunnisnsiedeulngldiaausy fe33  Eastern blotting tite
FrglumsiaszsimuSnaasusavainldse Tnedstndemnieninis enzyme-linked
immunosorbent assay  (ELISA)  fRianziuTinamesansusznevlufivoglungunieaiuuuy
Tnes2 (total content) wenaniigsannsntmouivefuuszgndldlunisinnisusnansddnludiy
gonInnEsaavasilutunuAE g immunoaffinity column (WIFNR, 2550)

Falunsinuideeded Sujaduns wanueuiverlusuuuulilulraueaiising
sioans asiaticoside iialfiduadnsfiolunsiinmesians asiaticoside TS NIATI9ERUM
Uiinuasdnandfielilunsmuauamnmayulnation llessnstiashns Wam3Fhene
¢y ELISA, Eastern blotting wazyavaaeusmeisnismeduyululad welilduinnsgiuluns
ATralendnuaivesans asiaticoside FuduasdAnifigninnservestaun



2. IUITaIAYaIN1TIY
2.1 endnansgidumunuulululaaueasieia@edlalyd

22 WwunIsleseiUsinauasnsaaeununmansiedeilalyd Ingldansgiisumiu
wuulilulnauea Nuaala

3. Uszlewiiianinezldsu
31 ldmspidumunuulilulrausasioo@edlaled e lUldUsglovdlunisese
WATIUTIMaNTEARY
32 IaFinngiviinauasnsivaeunun nansioideflaleandnunin anin 5357
Tngldansgiidhumunuulilulrausaiingnld
33 INYAINT JeIean vIRHANNTYAMIN ansaldiTiaTe ﬁﬁﬂmvﬁﬁé’aﬁwmsﬁum

iialglunsmunununningauldegelivsednsnn amwamamiaswmmmu
T UNaNANUDILNEATNT

4. virsunazitnanisIveluTduslavd

ANLNFTAIENST NUIBUNIASTUAZLONTUTIAITBINUN SWNALINEN S U5TTUYR
NWAINT JHAR d08n naenaulsenvumialy

5. ununsnenaamaluladviernansidegngutimuneidioduganiside
51 mMaweunsHaidegndud g lagnsdninsenunside msiauenady
Jnsuanside Weweunsliun  auzndumansd mihonuniaszuasionyui
Rendosiumsimunantasiayulng fuan doonuazussmvuiily

Y

5.2 nsasninideguln lnglidudwnilsvesnisfinudsnansinusdmsuindne

syAulSens warn1svinanetdnusausuiindnussauludindne
6. YBULINVDILATINITIVY

Mndnansgiaumuuwuulilulaauease  asiaticoside  lagnsinsenansnagil
fumu asiaticoside  WideudaiulusAufiluanalugioadiaueting  (haptan) ansdilsn
nszfuvyilondnlululnauoauoufued yimsnseasunautRveueuRuefinanldlnegly
pyRdeUANaNTRluNsufuas  asiaticoside  uwazansduiitlgnslassaindlndidseiulagis
competitive ELISA Wau1353A51eMaae38 ELISA vihn1smanugnaes auly wasanuusiugly
MRS ndutuviiniseTdeumUSinaas  asiaticoside  Timuluthunuazindustousiig
ThuniludiulszneuiUiouiisuiuasunsgiu Wauisnse asiaticoside UUINLUTU TS
Eastern blotting 3’33J5\1m§ﬁwmﬁq@mnmi asiaticoside »2835 immunochromatographic strip
delfidunnsgnilunsesaendnuaiuaziinuuesansylnd



. BAUNSANTULATINAS

AANTTW/VUNDUNITANTUY
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1. WS UULBURLIY asiaticoside

2. nsgfunilviasaLeuived

3. wanleudlnunfiadrauoudiven

4. wonU3gviduoufued

5. AvIvdeUAMaNTRvaBUAURRU
a15lATIa519TlinmNg

6. WAIUNIDIATILWENS asiaticoside
fE75 ELISA

7. MUsHuEsINAIRg s rUaIUN
wasndndnanatiundy
druusznou

8. WAILNIDIATILIES asiaticoside

18730 Eastern blotting
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(Literature Review)

1. Yayanmluvassudaun

4 a ¢

POINYIANAANT : Centella asiatica (L.) Urban
1A : Umbelliferae (Apiaceae)
Foros : Hydrocotyle asiatica L.
%amﬁﬁg : Asian Pennywort, Indian Pennywort
Hodu : BN (A1A9), Bnuan (Mawile), 31UAse, nedsuan (@1una)

2. ANWAUSNINGNUANERAT

9 [ 3% & & o AL = gy A =

Taunidu wssadlddugninng  Reglumuiuaunvulay sneeniide  Lilegeuiiuy
UszUse luiden Sanwaaiezule lunay vunaning 0.8-5.5 suRuns 813 0.5-4.5 WURIAT VoU
Tuwuudn@fluvsendnuuaitaue lauluridn wWuluuenwuuilile (SUN 1) Sewuunszandeou &
1-4 Tu uareradunda 16 Tu wiaznszgnAsutiaineiu AMuluens 0.5-40 wufiwns dUndne 7
lauiu feneneeniiwenty  wuudTipes § 3 aen aennanslilifumen ludssiud 2 Tu Uy
Mudenengnd 0.5-5 lwuAluns aenagsiuiu 1-5 aan aenauysalwa I 5 ndu nduldesls ndu
non sufieunauvsalindie 411 1-1.5 Tadwns 8917 Wen wAS W3BUNUTLY NATINAY Sesadu
v A = Y = = = o = Y v ey
flundumen Ausewend 2 wdn araldedluivey  nasmale AMunasil 2 du Sildegleng
ndu 1 2 wad wa d 2 wa (1 waasiona) Andu visdiusenaniudiown sUnay wluwnunan vuie
11749 0.3 LuFWAg 813 0.3-0.4 wudlng 1du 7-9 ndu wiavdueunaiumedu aaewduly duu
mauseu wiazindes Taunfdwenisnszaeiugmilvluandoutasfnundou Juduiyily audeszu
ﬂ’J’]JJQIx‘iﬂﬁ’W 1500 wmg (Hargono, 1999: Thai Herbal Pharmacopoeia Supplement, 2004)

gﬂﬁ 1 U2un (Centella asiatica (L.) Urban)



3. asswAunIgen ludISuen

Tudmogsmildthundetofiuanud  Ysswalnedimsliusslovdithunluen
urlus uazenituthunnueda wu Tussendanaiinlufanssgmuivadsnansm Toud
isuenau fsugmen drsueuiauaniden dsuauiinsanve assnAueamnsumduslng
Tundtadu Shwennstlu WWueithgs wilawastigeds fnweinisseumds Woedh du
e Wutuladinde SnwlseRovids 195nwuinuma Snwiuaie sequn fnwfiwiiosningng
fn wazsnu onasuduln vllafiouisiusng ormsiiossas venandddldualumiven
Saffuaulnsdug Wueinweinisfedlunsemeth Snuidnfiduss fieunazneuuis Snw
Tsavndes Urnwdiu Fuee thanelva  @nduddoayulng nadvermansnisunmg | 2550)
uennidafinmsliviuneglushsemieunduiiulunaeussme wu Tueideldun Ju Suide
N9E Auwy a1 ey AaUTud F3dn1 Suladide luesnlaun 91wisn1 Awesu tauel &0
17 s W3 wmian luglsulaun dangu

4. 3AUsznaUNINLAL

psAUsznouMaeiiueatiun wumsiiduesdusznouvdnnaulnsimestussdanly
flu (triterpenoid saponin) fiddayléiun asiaticoside, madecassoside waverndelau (aglycone)
(U7 2) Tngagwy  asiaticoside TuUSmnadannninansyiindu uennitaundsUsznousiensaosd
Tu (amino acid) wlanlauass (flavonoids) Samanes (alkaloids) tsumeusimsuaya1Uszney
9u°) (Leung & Foster, 1998: an1tuAduanulng nafinenmansnisunnd, 2550)

Compound R1 R2 R3 R4
madecassoside OH CH; H Gle-Gle-Rha
asiaticoside-B OH H CH; Gle-Gle-Rha

asiaticoside H CH; H Gle-Gle-Rha

madecassic acid OH CH; H H
terminolic acid OH H CHs H
asiatic acid H CH; H H

gﬂﬁ 2 aﬂ’iﬂﬁju triterpenoid saponin anuludaun



5. gUaMMaNduinen
a1slundy  triterpenoid  saponins fifnsfnwgusmandinenfuinnie

asiaticoside wag madecassoside Seflgnivandinefiddeyliun Prefiunius uagdestuns
\noalawes (Kuppurajan, 1978: Lee, 2000: Veerendra, 2002 and 2003: Gupta, 2003: Doknark,
2003: Salout, 2003: Soumyanath, 2005 and 2012: Dhanasekaran, 2009: Xu, 2008: Xu, 2012)
amuuwauaz%’ﬂmuwaﬁaa (Suguna, 1996: Sunilkumar and Shivakumar, 1998: Shukla, 1999:
Nganlasom, 2008) AMuN"58A31 ( Chen, 2006: Wijeweera, 2006: Liang, 2008) finuausadase
(Shukla, 1999: Jayashree, 2003: Subathra, 2005) N3eAUNTEUIUNITATIARAAIU (Lu, 2004:
Cheng, 2004: Lee, 2006: Ermertcan, 2008: Tang, 2011: Paolino, 2012: Nowwarote, 2012)
nsrAUMIaIEsUIANAY (Plohmann, 1994: Jayathirtha, 2004: Punturee, 2005) dJaafiunsifia
1159 (Bunpo, 2004: Huang, 2004: Yoshida, 2005: Park, 2005 and 2007: Babykutty, 2009)
Untoswaauszaim (Supawantanakul, 2005: Rao, 2005: Wattanathorn, 2008)

6. nMsAnwiietias

nsauRNAunmMUIun lagnsneaueglusmsgiuayulnsvesesdinisewndelan
(WHO Monographs) uaﬂmm‘iﬁqﬁmmgmayuim (Monographs) vasdiunaglundysisures
BangUsEINA LU U (Chinese Pharmacopoeia), a3t (HAB1), 5&?1@]‘19 (British Herbal
Pharmacopoeia, Martindale), 8ude  (Herba Ind) waglne (Thai Herbal Pharmacopoeia)
(@antu3dayulng nsInermansnisunnd, 2550)

umspuayulnsthunvesnsiineimaninisuwnd fldseauegly  Thai Herbal
Pharmacopoeia; supplement (2004) fin1sasiaenanualansusznauluasanatiunaigissenay
WU (thin layer chromatography, TLC) lagld@1s asiaticoside wag asiatic acid Duansusd
1ASFIU (markers) d@1W3BNFlATIEiMIURINQIENTNgY triterpene saponins Anulutuniiield
Husnasgiutudslailfgnssyedlu  Thai Herbal Pharmacopoeia @ (figasngaunIsnTaaouas
asiaticoside waz madecassoside lagldia3as High performance liquid chromatography (HPLC)
(Sahu, 1989: Jain, 2007: Prateek, 2008) wag High performance thin layer chromatography
(HPTLC) (Singh, 2005)

Fanshaszimesnuduylulad Tneldusuivefiiieldnsiaaovansdrdnjlualng
HuFsnsfitianuusiugigs Wesmnauannsalunisdufuanslidesnsdimeanzas uavannsash
nmslaseildiuunnidemndenuasanuas i uazanansainseildlaslideunien
#eeaniou (Geoffrey, 2007: Phrompittayarat, 2007) 3aduiiaulalunisuszgndliuouduefise
asddnluivayulnanyhmaiauiesgiineg?s  EUsA  dieldlunsmulinaansdidnludi
ayulng Wosnannsomuiinaldlusseznadudunssiivssansnmgs suvsnsUszgndliyn
ATIvEUANIEREYETS immunochromatographic strip WlensnasgLazAnEenfivasLlng T
wtwantenauazaliielunisiiesed fumngdmiudaavionhnenuitussanaton
wannifEnsawannnsasedeulngldiuniusy @633 Eastern blotting tietaelunisinsie
mUsInaEsurazadaldene Ineiadidermionid®  enzyme-linked immunosorbent assay
(ELISA)  fhesgiviinnwesansusznavluiiviogflunguieriuuuulaesn  (total  content)



uennifiannsmiueuivedinyszgndldlunshmsuenansddluiin - eensnanansartaues
flutuneufioneds immunoaffinity column (WIFNR, 2550)

lululaaueausufued (monoclonal antibodies; MAbs) \luduylulnayausin IsG
o (homogeneous immunoglobulin) L3910 gnasrsnainwaduie clone wiaideaiu
(sﬂﬁ 3) ﬂmamﬁ’ﬁﬁﬁmaﬂ MAbs flaiaaudiwizas  (high specificity) lagagiiviufnsendu
antigenic determinant memLmuameuuimaﬂasumuaumau (antigen; Ag) wawiinnumaUTUGS
(high affinity) maamﬂumwaumamam MAbs uummﬁmmmiﬂmaaﬂ MADbs il affinity aama Ag
¥ uay MAbs il affinity gelanmnsnthlUldldluamduduin (alasndudedlans) silvian
UfAzen5unIu (background) lun1sneaesasle

1gG
(~150 kDa)

g‘dﬁ 3 1A59a319 Immunoglobulin G (1gG)

fsnumanuarUszgndldlululnausausuivefiiom i g iiBsnanimuas
Uhinavesmssssumeguatsvia lumslieseiideFnudy wedafhuldléun  ELISA was
Fastern  blotting  dumslieneidenunmiuasddinedin  Eastem  blotting uas
immunochromatographic  strip ~ @ssssuAfiisenunsieseilneldlilulraveaseufived
wamalugngnedl 1

dmdumsnanuouiveduuulululnausaseans asiaticoside Faduasngundniiny
Tuthundulurueddaliddinisinu Safufinadldlunsussgndlfuoufvefrearsdand i
e AERFeTs ELISA Wielflunsmuimnaes asiaticoside iilasananunsamuiunalld
Tusvornaduduuasiszavsnimgs nuiinisussgndldaamsaaeuasnguiiionanmsguuay
AnLdaniivayulng



M19199 1 ansddganiayulnsiinisldlululaausauweuivefluiinsiey (nIdn

s
a

A, 2554)

o o ELISA Eastern Blotting Immonochromatographic strip
GRECRLY aa p v =~ e P T = T v =
¢ USuaninszild LA 19DY Ysuaundaszila N/ RRMEOR Detection limit LA 19DY
Aconitine 0.1-1.5 pg/mL Kido et al., 2008a
Avristolochic acid-ll 0.19-13 pg/mL Tian et al.,, 2008
Artemisinin 2-20 pg/mL Tanaka et al., 2007
Bacopaside | 1.95-62.5 ng/mL | Phrompittayarat et al., 2007
Bacoside A(3) 3.05-97.7 ng/mL Tothiam et al., 2011
Baicalin 0.2-2 yg/mL Kido et al., 2008b
Berberine 1.56-50 pg/mL Kim et al., 2004a
Codeine 1-100 ng/mL Shoyama et al., 1996
Coptisine 1.56-25 pg/mL Kim et al., 2004b
Crocin 0.01-0.2 pug/mL Xuan et al,, 1999
Forskolin 5 ng/mL -5 pug/mL Yanagihara et al., 1996
Ginkgolic acid 10-40 pg/mL Loungratana et al., 2004
Ginsenoside Rb1 3-8 pg/mL Sritularak et al., 2009 125 ng/mL Putalun et al.,, 2004a
Ginsenoside Re 0.08-0.7 pg/mL Sritularak et al., 2009 0.25-4.0 pg Morinaga et al., 2010
Ginsenoside Rf 0.01-10 ng/mL Nah et al., 2000
Ginsenoside Rgl 5-15 pg/mL Fukuda et al., 2000 125 ng/mL Putalun et al., 2004a
Glycyrrhizin 20-200 pg/mL Shan et al., 2001 1.0 - 8.0 pg Morinaga et al., 2005 250 ng/mL Putalun et al., 2005
Paeoniflorin 0.02-0.6 yg/mL Lu et al., 2003
Plumbagin 0.2-25 pg/mL Sakamoto et al., 2008
Saikosaponin A 0.02-0.2 yg/mL Zhu et al., 2004 62.5ng-1.0 ug Morinaga et al., 2006b
Sennoside A 1.56-12.5 pyg/mL | Morinaga et al., 2000, 2009b > 62.5 ng Morinaga et al., 2009a
Sennoside B 0.5-15 ng/mL Morinaga et al., 2001, 2009b > 62.5 ng Morinaga et al., 2009a 2 pg/mL Putalun et al., 2004b
Solasodine glycosides 0.078-2.5 pg/mL Putalun et al., 2000 > 1.6 ng Tanaka et al., 1997 2 pg/mL Putalun et al., 2004b

Tetrahydrocannabinolic acid
Thebaine

10-200 pg/mL
0.06 - 1 ng/mL

Tanaka and Shoyama, 1999
Shoyama et al., 1996
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uni 3
syeUI5Ie
(Methodology)

1. nsuantululaausakaufvuanfa asiaticoside

1.1 NSWIBNLBUALAU (antigen)

thans asiaticoside (AS) Adlifuupufiaunyinnsdensorulsiufiiuana
Tugjifioasrausuiny (hapten) Taevinisideusedulusiiu bovine serum albumin (BSA),
human serum albumin (HSA) wag ovalbumin (OVA) feUfjisen periodate oxidation
(Ishiyama, 1996) lagin AS azaiglu dimethyl sulfoxide (DMSO) wagmae viunadly
@198za18  sodium periodate (NalO,) ﬁwmimumiazmswauﬁqmmﬁﬁauﬁunm1
Filue anduiinansazats BSA fiavanelu carbonate buffer (50 mM, pH 9.6) wagmuse
uan 5 Falus annduthan dialysis luh 5 adawazihluvlduissne yophylizer d1msu
AS-OVA uag AS-HSA Tdnszuiunisiaeniu

gih?i 4 UnneInsiia AS-BSA

1.2 N19%1 hapten number 483 AS-BSA
nsasvdeuiouiunmsdeusetulusiiulaeldiaias  MALDITOF  mass
spectroscopy (Voyager-DE STR, Applied Biosystems, USA) hagA1uItanuIu AS Ui AS-
BSA Tnansinavsenananfiinliann BSA

1.3 msnszquvyliaiiaieuiiued (immunization)
msvanoEldHIuNMTRTINTINANENSTINSITUguANITAEs wayld
dninaans uminenduguasentd uagldsulususeamseysiAlididunadeuasldn
nU8LaY 9/2553/ Research
yinsdnansnszdu AS-BSA Linfiudimesvios ( intraperitoneal) VoA

(mouse, BALB/c strain) #iie1g 5 dawi  Inevinisdanssdunsausndng AS-BSA (100
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pg/ml) 39uAU Freund’s complete adjuvant wé’qmﬂmsmzﬁuﬂ%gmm 2 &Uasi sl
miﬂisﬁuﬂ%’jﬂﬁ 2 Ineyinn15an AS-BSA (50 ug/ml) 921U Freund’s incomplete adjuvant
Antudn 2 dUamivhnsEaananszdundedl 3 Tasvhnnsin AS-BSA (100 pg) itBseenaifien
yhmsnsvaeunsaieensgidnunulaeth@su (serum) vesvyndsanmsnszsluiud 3
yasusaraSanThnsnsavaeulngds direct ELISA waz competitive ELISA Jufl 3 wdanse
nszdunsagating inssmyuardnoshoenniiovhnsviaeuIsILad

1.4 MIRADUTINTAS

thihuvesyiiaing Ab 1vinisatauenien splenocytes udnilunasusu i
waaludlaun (HAT-sensitive mouse myeloma cell: SP 2/0 Agld) ae3d polyethylene
glycol  (PEG)  (Galfre,  1981) ImaﬁﬂL%éﬁgﬂaaammauﬁ'ulué’mwhu 5:1
(splenocyte:myeloma cell) ) wazlutusies arnduds polyethylene glycol (PEG) agl
Tuwadnaufietislunsvaesunufuvensad LLaummiLammaa‘iummﬂam
hypoxanthine-aminopterin-thymidine medium (HAT) 71 37°C Tu 5% CO, incubator tJu
na1 10-14 U wad myelomas ﬁlm'Lﬁ@ms‘vzaammmsmaamqm%maam Ut
aminopterin flaglu HAT medium @ splenocytes AilsiifnnisnasusImazmelulos iwad
ﬁﬁ%‘ima;ﬂu HAT medium aziduwadfiinannisnasusiufienit hybridoma cell aaz
wusiLdu colony weadiulameniuan

1.5 msfadonwadideuselauslaun (hybridoma)

yhnsfmdenngueadlouslaan ( hybridoma)  flansnsandnueufiuedise
asiaticoside Tnenhdu supernatant T8 WNIEEWNTNN1IITINEDUNTHARLBURUDRLAY
3 direct ELISA wag competitive ELISA  \ilelénguiwadiindnusufiuedse asiaticoside
wEhnsuenwadiianusondnuauivedise asiaticoside Mlviluwadifen #1e3s limited
dilution (Goding, 1980) Taemsiiearawadliiirnuiudusineg udumzdosady  tissue
culture plate ¥la 96 viqu nglvirnudutuveseadusasvauilusunn 50, 20, 10, 5, 2, 1,
0.5 uaw 0.25 cell Aavqu AUaRY wimeidesfuudsyana 10-15 fu den colony 7
Lﬂmumﬂ‘wqm Tuanududy 1 cell/well waglinauiniu antibody screening test v
meiugiusidsuaniudiuusiely

1.6 M3uonuigrsansndsumuuuulilulaauea
187U supernatant °U'eNmmitﬁaﬂﬁmﬁmmﬁﬁﬁ’ﬂaquﬂumimmmmﬁmim
Tulnausausuduefse asiaticoside shmsuenuignsasnidununuulululaausasio
asiaticoside Tngruenmsiasaiusy pH 7 aslulu Protein A 3o Protein G column
duges Fc 183 Ab azdudyu lecting Tiadevusgiuaalu  column ndsandnage
phosphate buffer (pH 7) azillanz IgG ﬁé’qmﬁwagﬁlu column 9nTumELe 1gG penan
column Tnens&adeansazas citrate buffer (pH 2.7) Usuansazans MAb filglvidu

nans taziun dialysis Tuid 5 A58 ud3eilAunianaeis lyophilize
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2. assauanauURvasiululaaueaLaufuafralIBeflalyn
2.1 aruaEansatunMsiinufazeniu Ag (Reactivity)

M329A7875 indirect ELISA Tagvinn1sia@auiRiues 96-well immunoplate A2
AS-OVA (1 pg/ml) fiavanelu 50mM carbonate buffer (pH 9.6) ¥inn159U plate 7i 37 °C
Hunan 1 990s wazdnede 0.05 % (vA) Tween20 lu phosphate-buffered saline
(TPBS) 9niuvinns block TUsiudiiu non-specific Ineld 5% (w/v) skim milk Tu PBS ¥
mseu plate 7 37 °C Wua 1 s wardiedie TPBS wdwhnisiiy anti-AS MAb 7
Aududusine adlu vhnnseu plate 7 37 °C Wunan 1 $alus wazdredae TPBS anth
Johnsin peroxidase-labeled anti-mouse 1gG (1:1000 i) ¥n13au plate 71 37 °C
Hunar 149l wazdnedne TPBS  warludunouaavhevihnisifuaisazans  substrate
(0.1M citrate buffer (pH 4.0) #it1 0.003% (v/v) H,0, Wag 0.3 mg/ml ABTS) ¥Mn158U
plate 71 37 °C WHuvan 15 undi LLa3‘1/‘1’1mi'3’®ﬂ'1mi@®ﬂ§ul,mé’a8Lﬂ'§aﬁ microplate reader
firueAAy 405nm uag 490nm AAsdufures MAb ﬁiﬁﬁi’]mi@mﬂﬁmmmmﬁu 1
aggninlUlglun1svin competitive ELISA

2.2 anudmglunisiviuseudiaut g (Specific binding activity)

M31992875 indirect competitive ELISA Tngvinn1siadeuid immunoplate Ao
AS-OVA (1 pg/ml) flazanelu 50mM carbonate buffer (pH9.6) ¥nn138U plate 7i 37 °C
Wunan 1 490ue wazdneie 0.05 % (vA) Tween20 lu phosphate-buffered saline
(TPBS) 91nthurnis block Tusiuiiidu non-specific Tneld 5% (w/v) skim milk lu PBS
mseu plate 7 37 °C WHuna 1 $lus wardiedie TPBS wdwhnisiiiy anti-AS MAb 4
Aududuiilfrnisganaunanyindy 1 99Ny indirect ELISA $aufuansunnsgiu AS 7
ﬂ’J’]iJL‘ﬁﬂJ%UGi’Nﬂ (200, 100, 50, 25, 12.5, 6.25, 3.13, 1.56 pg/ml, 781.25, 390.63, 195.31,
97.66, 48.83, 24.41, 12.21 ng/ml) ¥nn158U plate 7 37 °C Wunan 1 4lue uazdnesne
TPBS @1ntudsvimsiiu peroxidase-labeled anti-mouse 1gG (1:1000 111) ¥11N150U
plate 7 37 °C \unan 1 $3lus wazdrede TPBS warludunouaninevhmaduansazans
substrate (0.1M citrate buffer (pH4.0) 7Tl 0.003% (v/v) H,0, tag 0.3 mg/ml ABTS) ¥in
nsav plate 71 37 °C Wunan 15 wiil LLazﬁwmﬁmmms@mﬂﬁuLLaqﬁwm%a microplate
reader fiAueAdY 405nm  uar 490nm  Aswitldnisdadldidunsmannsgu
(standard curve) Tun19itasizsinmuTunad AS Tusieens

2.3 pruaunsaduiuansvfindus (cross-reactivity)

A57902876 Indirect competitive ELISA WidlounIIm specific binding activity
Tnglusunounsifin MAb Saufuansiidlasadislndifewoaseindun finnududusieg
oldAmsgandunasaziluaiisnsmudidshlumen % CR muaunsves Weiler uaz
Zenk (1976) AsaunIs

IC<q for tareet compound
CR (%) = >0 & P x 100

ICso for compound under investigation
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3. WAILNTIATIEIMIUTUIETT asiaticoside TagAF ELISA
3.1 mawssufogaiielflumsiasgi
feg1etaungnAuaINdminguas ¥l seuliy NTINIIUAT UATUSY
auNIUTING Wagiin wazaIeE 1l IULY (Hydrocotyle umbellata) 1NN
guaT1¥511l Aszui uavawsIy3 uavfedn indvsamifiithundudinusznou dud o
Y3 2 639819, 138 4 Mogd, 1ualYa 2 Meege, As 1 Asguazinuiues 1 e
thanyhmseseufedsiinauseasiBendail

'
1 a

auegafigangll 50 “C Wuran 2 Ju
UALazTIF19819UTIa 30 Mg

|

WAy Methanol 1 ml naulidnfuale3s vertex way sonicate 1Wutal 15 w1
wathlunnaznaumeLAsed centrifuge 91 5,000 rom Wuan 5 undl

|

andula (Supernatant) lavaaanaaes

l

YINANTANAYIVIIAUA 3 A5

|

11d1u Supernatant AsauTInlanaviualUsEIE LS
T water bath figauugfl 60 °C 9uuiAs

l

W3 20% methanol 1 ml asluansanmu

l

N399WU 0.45 pm filter

l

1lUAAT12972878 immunoassay Way HPLC



14

3.2 MyATIERUSINuENS AS 838 ELISA
WAUIBNTIATIEIIUSHUENs  AS Tu é]’aaﬂwaﬁ%amulwsﬁwmm“LL’juLLﬁaﬁ
ﬁiJLﬂUR]’]ﬂV]’]Ui“LV]ﬂ warlundusiainichundudiudsznou 33 indirect competitive
ELISA Tagld anti-AS MAD Findnld nnaislude 2.2 Taegludumaunisiin anti-AS MADb thias
Wuswfuansataseguiiagliimmesimuinnn luarududusiie wagldnsmainnsgiu
PNNANTIATIZNVD 2.2

3.3 MFIATIZIUTUIETT AS A2835 HPLC
MNTUATIEIUTIINENS AS Tuiieg1uUSeuisuiuisnig immunoassay 1y
fannglumsinseisail
HPLC : PerkinElmer Series 200 LC pump connected to a PerkinElmer 785A
UV/VIS detector (206 nm) and a PE Nelson computer
Column : RP-18 column (LiChroCART®, 125 mm x 4 mm, 5 pm particle
size, Merck, Germany)
Mobile phase : 25% acetonitrile in H,O

Flow rate : 1 ml/min

3.4 N1INTINTUTDIANYNABIVBITTIATIEI (method validation)
maﬁnm*ﬁlé’ﬁﬂmimw%’mmmmgﬂﬁmﬁuaﬁ%‘iLﬁmzﬁ Tunrsmusunaans AS
TneSarmsiiinadsne feil
3.4.1  Anuduusdunse (linearity)

Frananduiuans AS ogluraa 0.78 - 50 pg/ml azegflutaedil
avuduvains il logarithm #6035 indirect competitive ELISA Wudunss Fafiviun
Tagauns Y = -1.105n(X) + 1.871 &3lvien r = 0.9987 (Y = A/A, x 100; A, = absorbance
with no AS present and A = absorbance with AS present, X = concentration)

3.4.2  AuLluE (accuracy)

RTIEOUANLNUIINAYAT Recovery method laaiin AS USunw
125,25 war 50 g lushegnathunuazaiadeisifeatuiusesnafildlunismaass ud
BlUAATeReTs ELISA 91ntuiwimmen % Coefficient of variation (CV) wa %

recovery fail

S.D.
CV (%) = — x 100
mean

Measured amount — 451.48 mg
Recovery (%) = x 100

Added amount
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343 A (precision)
mwaaummmmLﬁmhaﬁmiwmwmgm AS Fanudady 1.56,
3.12, 6.25, 12.5, 25 pg/ml fhethas 3 a%e Wisuiisumsinseinely plate Weniu
(well to well; intra-assay) WarsewIg plate (plate to plate; inter-assay) Wa21IWa
AATIFALIATUIUM % CV (coefficient of variation)

WAIUIIDAATIZHET asiaticoside UULUNLIUTU 1n8AS Eastern blotting
4.1 MTIATIERENT AS f87D Eastern blotting

MnmsiauIsnTIaenanwalilazUsunaals AS uu  PES (Polyethersulfone)
WUTY $E33 Eastern blotting Tngluduneunsnasyinadreiuisvih TLC Aevims spot
ATIAITIU AS wazasaafIog1ethunasuy PES membrane wéaiidliuis arnturiusy
PES membrane Tdaslu tank ﬁmiﬁ;miazmﬁl 25% acetonitrile 5148w mobile phase
599U mobile phase wAoufilUauGsduUa PES membrane WHY membrane 880
yhlviuiaududluansazans NalO, (10 mg/ml) wehiteamgivieadunan 10 wit dredne
vndu udwalu 0.1% celatin Tu 50 mM carbonate buffer (pH 9.6) Lﬁusiﬂﬁqmmﬁﬁauﬁu
na 5 Flus dalaewtly TPBS 5 unfl 2 seu udiFwdluansavans anti-AS MAb weuy
drudadune 2 #lus vhnsdresis TPBS 5 w2 seu anthuhluurluansazans
peroxidase-labeled anti-mouse 1gG AMULULUW 1:1000 Winlu 0.5% gelatin Tu TPBS Lwen
v udadune 1 lue e ndrede TPBS 5 wift 2 seusahury membrane lusd
luarsazany d-chloro-1-naphthol (10 mg/ml)lu  methanol 71 0.01 % H,O, el
gaungivondunan 20 il anduvgansiaufiedenistluudluingu i
membrane  Ifukwavuaziunasiamisnaleelusunsy  image)  analysis  91nty

WU UNaNI5IATIZ9INID Eastern blotting Au3% HPLC

4.2 NINT35UTIANUYNABIVEIITIATIEN (method validation)
msfnildvhmansaiusesenugnienedisiaset Tunsmumuas AS
TneSarmsfimedsine fail
4.2.1  ANuduNUSIEUnse (linearity)
YRANULUIUATST AS 125,25, 50 wag 100 pg/ml gnldAdny

WdunmsgulunsiesiginuTainm AS o35 Eastern blotting Ssimualagaunis ¥ =
38.86X + 27.8 FalviAn 1 = 0.997 (Y = Area of spot, X = log concentration)



16

4.2.2  @ANULLUE (accuracy)
A51980UANLNUELAYIT Recovery method laaiin AS USunu
25,50 waz 100 pg lushegrsthunuazaiadeifiientutusegsdildlunismeass uda
B3RS eEEs Eastern blotting 9Mntusuame % CV wag % recovery
423  Avies (precision)
ayRaeUALAILsslagviinTmlnTgIu AS fegsas 3 ada
Wigueunsieszvin1ely membrane 1hgfu (intra-assay) Wagsewile membrane
(inter-assay) WAIUINANATIEHUIAIUIINT % CV

NAIUIASIATIZHENS asiaticoside TaBAS Immunochromatographic strip
5.1 N1SLA3YL detection reagent

vMn15USU pH vesansazane Colloidal gold T1l# 9.0 Meansazany 2% K,COs
Pntudn anti-AS MAD (20 pg) asluaisazany Colloidal gold (1 ml) muﬁqmmﬁﬁaa
(25 °0) \Huian 10 wifl andhudis BSA Tu 0.1M Tris-HCL (pH 8.0) Wildanududuaeiing
Hu 1% BSA saidliTlgaumgiives 1 42Tus udhdailutiusiesdl 12,000 pm Wuian 10
unit menoudildiiluazanelu 1% BSA Tu 0.1M Tris-HCL (pH 8.0) wawiulifigamad 4 °C

a15lUns19d8U (detection reagent) Usenoumay anti-AS MAb-colloidal gold
(20 pb), 10% sucrose (15 pl), 1% Tween20 (7 ul) LAz (8 pb) 11 detection reagent 2.5
pl nemauu glass fiber conjugate pad (Millipore Temecula, CA, USA) ﬁﬂl’ﬂﬁuﬁﬂﬁ

QUMDY 2 Talug

5.2 AIHIE capture reagent
19 AS-HSA 10U test capture reagent wagly anti-mouse leG Ju control

capture reagent

5.3 N19M38 chromatographic strip
nen control (anti-mouse 1gG; 1 pg) Wag test capture (AS-HSA; 2 pg) asuu
WY nitrocellulose membrane (Millipore Temecula, CA, USA) ﬁﬂiﬂﬁLLﬁﬂﬁqmwﬂ”ﬁﬁaﬂ 1
Falus nifutilugly 19 BSA Tu PBS wehitgrumgiivios 2 dalus wéBsdnadae TPBS 10

W nasnuunslviuiwazdnlildvuemangay Usenauyansianiguin 5
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Membrane
e b ——
A C | L <4— Backing plate
Sample Conjugated Capture Control Absorbant
pad pad zone zone pad

| L 1
T @ @

B

gﬂﬁ 5 ¥An3I9813 immunochromatographic strip: A; AUDNY, B; ANUUY

Tuﬂgmmaﬁ]ﬂizﬂauﬁimmu nitrocellulose membrane fivgn control Wag test
capture AuaNUIENBULTIME conjugated pad hazUaviuae sample pad @1UAIUUUAE
AnAaY absorbant pad

vimsnrageuas AS lag whansataiauniadamude 3.1 uvhnisdennsas
5uh Ui 400 plldluvaeevnaes aniugy  strip adluansadalnglilidumes
conjugated pad dul@NUANTAN ansafnazindeuiinuluaud absorbant pad 58AFIIN
Duan 10 il winansariadl AS egazUsngdifissu3ians control zone Wil wagvn
ansanalull AS ag'%ﬂimgﬁﬂy’w%nm capture zone Wa¥ control zone

N5UATIALUNITATIINY  (imit of detection) vilagldyansiaguasiu
asaganeesgIu AS Ainrandudusineg mndudunenalnegdvomaiiannsoueaiiuld
shemialuaudutu AS insgruiitesiian
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uni 4
NAN15I8
(Results)

1. msndnlululpausauauRuadse asiaticoside
Asiaticoside-BSA (AS-BSA), Asiaticoside-HSA (AS-HSA) iLag Asiaticoside-OVA (AS-
OVA) annsnmIsudiemevifisentu sodium periodate (NalOy) wagiinnsideusioriuuiiim
fuvtiwenima AS-BSA AldunlUunsiamien  hapten number #eLA3es MALDI-TOF mass
spectroscopy WUNTINATANwMEgIUN T m/z = 69,433 (g‘d‘ﬁ 6) Iﬂmﬁaﬁﬂauﬁmﬁﬂiumqamaﬁ
BSA (66,433) axldnafiundewintu 959 Waisufuiminlinanaves AS udngldvinfuussanu 3
Taana awtiun hapten number 489 AS-BSA Wiy 3

69433.56

100 L
#(\‘69957.27

268.6

)i
g8538.51
00 gh288.09 471125.24
‘éﬂﬂi’.? 17 “-“71512 41
| ¥
£7936.95 | 71987.70
\ W

\
67487.72 "72385‘28
i

[ 5
| \
r6?’234 03

80

\‘72828 12

\

70

% Intensity

60

50

40

/ ¥
§6592.96
N
§6239.47
65900.00

318.01
30

55508.57 ,A,-v“fk"'

o et et o F,-_,,,\V-v,«’ N Wiyt

\ 73887.64
N\ 74238.54
W
W 75211.35
™ 75894.01
W,

"N g 78914.82
\MArr s

82942.05
NS A A AL A

e

03.0 60418.6 67134.2

Mass (miz)

73849.8

80565.4

gﬂﬁ 6 MALDI-TOF mass spectrum 989 AS-BSA

87281.0

ileadanseAuvunar (BALB/C strain) iy AS-BSA Uaziin15nsia Ab g AS 7y

a31991nTTunYuad Juihmssmyieinwadinuesnuyiinsitnisvasusiniu - myeloma cells
(SP2/0-Ag14) M35 polyethylene glycol (PEG) Liielwlalgad hybridoma aantiuvinnsAniden
NBaaNaNIade anti-AS MAb laasignameds limited dilution  laglananisaaienss

M50 2 leaufianansandn anti-AS MAb le@7ian As 2 B4 inlaautiuvinisiteadinusunauay
LeNU3ans MAb Wlalaeld protein G column
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No. indirect indirect Comp. Comp. No. indirect indirect Comp. | Comp.
OVA AS-OVA AS MAC OVA AS-OVA AS MAC
1A1 0.005 0.002 -0.004 0.002 1A2 -0.011 -0.021 -0.012 -0.009
1A3 0.003 -0.003 0.002 0.001 1A4 -0.007 -0.014 -0.005 -0.003
1A5 | -0.001 -0.011 -0.003 -0.001 1A6 0.020 0.008 0.006 0.015
1B1 0.006 0.008 0.009 0.009 1B2 -0.004 -0.003 -0.002 -0.004
1B3 0.005 0.010 0.006 0.006 1B4 -0.001 0.000 -0.002 -0.001
1B5 0.001 0.005 0.001 0.003 1B6 0.016 0.017 0.015 0.025
1C1 0.010 0.005 0.011 0.005 1C2 0.009 0.002 0.014 0.007
1C3 0.000 -0.003 -0.004 0.000 1C4 -0.014 -0.020 -0.008 -0.006
1C5 | -0.014 -0.020 -0.008 -0.006 1C6 -0.002 -0.006 -0.002 0.001
1D1 | -0.004 -0.004 0.001 0.004 1D2 1.577 1.563 1.527 1.525
1D3 0.002 0.010 0.002 0.003 1D4 -0.005 -0.005 -0.005 -0.006
1D5 0.003 0.007 0.003 0.004 1D6 0.001 0.001 -0.001 0.000
2A1 0.001 0.027 0.004 0.005 2A2 0.020 0.013 0.012 0.020
2A3 0.003 -0.003 0.004 0.003 2A4 0.003 0.002 0.006 0.001
2A5 0.002 0.013 0.040 0.012 2A6 -0.002 -0.002 -0.011 -0.003
2B1 0.013 0.009 0.006 0.008 2B2 0.007 0.001 0.000 0.004
2B3 0.012 0.006 0.000 0.009 2B4 0.024 1.197 0.054 0.232
2B5 0.848 0.893 0.898 0.951 2B6 0.045 0.049 0.040 0.048
2C1 0.006 0.014 0.008 0.016 2C2 0.005 0.008 0.005 0.009
2C3 0.008 0.011 0.010 0.019 2C4 0.018 0.021 0.021 0.020
2C5 0.009 0.008 0.011 0.013 2C6 0.004 0.004 0.011 0.012
2D1 0.005 0.006 0.005 0.008 2D2 -0.003 0.000 -0.002 0.001
2D3 0.006 0.007 0.006 0.007 2D4 0.007 0.005 0.004 0.007
2D5 0.002 0.003 0.003 0.005 2D6 0.012 0.010 0.009 0.012
3A1 0.014 0.011 0.010 0.010 3A2 0.003 0.004 0.002 0.002
3A3 0.006 0.008 0.006 0.009 3A4 0.007 0.005 0.006 0.005
3A5 0.005 0.007 0.006 0.009 3B1 0.014 0.017 0.018 0.084
3B2 0.007 0.002 0.006 0.006 3B3 0.010 0.005 0.010 0.012
3B4 | -0.002 -0.002 0.004 0.003 3B5 -0.012 -0.009 -0.002 -0.001
3C1 0.003 0.010 0.007 0.007 3C2 -0.006 0.001 0.002 0.004
3C3 [ -0.001 0.001 0.003 0.005 3C4 0.009 0.004 0.007 0.010
3C5 0.006 0.005 0.005 0.004 3D1 0.001 0.003 0.000 -0.002
3D2 0.008 0.011 0.009 0.006 3D3 0.002 0.005 0.002 0.002
3D4 0.004 0.005 0.004 0.002 3D5 0.013 0.015 0.013 0.010
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2. assauanauURvasiululaaueaLaufuafralIBeflalyn
anti-AS MAb indnanlaau 2 B4 Wievihnsnsranaantfaniznuindusie 1861

Fafldu light chain Juxila A (37471 3)

a1519 3 Ivein (isotype) ¥839 MAb 2B4

Type of IgG Absorbance Average
Rabbit anti-mouse IgG 1 2.005 | 1.990 | 1.984 | 1.993
Rabbit anti-mouse IgG 2a 0.080 | 0.066 | 0.069 | 0.072
Rabbit anti-mouse IgG 2b 0.026 | 0.014 | 0.015 | 0.018
Rabbit anti-mouse 1gG 3 0.414 | 0.398 | 0.364 | 0.392
Rabbit anti-mouse A chain 2.031 | 2.021 | 2.009 | 2.020
Affinity purified anti-mouse (kappa chain) (rabbit) | 0.575 | 0.574 | 0.559 | 0.569

AIFI5ATUNITIARURATEITU AS

ATIRERUANNAINNIlUNISANUGATEN U AS (reactivity) vlmeis indirect ELISA
feM9IF0919 MAb Tumnuidutuiunnsieiu naainmsmsainfaguil 7 wuitasnrenduduves
MAb  fianunsathluldlunsiesievide 0.08-0.8 ue/ml Tnspudududimnzay  Ailvian
absorbance WU 1 Ao 0.1 pg/ml

Absorbance at 405 nm

0.5 1

0 T T T TTIIm T T T TTIrI T T T TTrrm T T T TTIIT

0.001 0.01 0.1 1 10

Concentration of MAb 2B4 (ug/ml)

Ul 7 mnuanansolumaAeUfAzentu AS ¥es anti-AS MAb (284)
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AT NN IUNITIUAY AS
N150T1980UANTWNIIUNITIUAU  AS  (specific  binding activity) ¥ilag3s
indirect-competitive ELISA shemsidonns AS Tuananduduiunndnaiu sasnnisnsaiadsgud
8 wuintanu Fuiidudunsswesnsmeglutiatutures AS 1nsg1ui 0.78 - 25 pg/ml Fadu
Ppnududures AS lanunsoiinsieiseds ELISA 16

100

80 A

60 A

40 A

A/Ao x 100 (%)
U1
o
1

20 A

O T T T TTTT T T T TTTT T T T TTTT T T T TTT0 T T TTTITIT

0.01 0.1 1 10 100

Concentration of asiaticoside (ug/ml)

Ul 8 Anudumizlunisduiiu AS 983 anti-AS MAb (2B4)
(A/Ay x 100; Ay = absorbance with no AS present, A = absorbance with AS present)

AIUFIN5OFUAUSI5YTABYY (cross-reactivity)

ms@maaaummamwsaﬁuﬁumwﬁﬂé"m ( cross-reactivity) vlaeA5  indirect-
competitive ELISA é’aEJmﬂﬁi’j’m5ﬁﬁqmﬂmaa%"}ﬂﬂéﬁﬁmﬁwﬂuﬁ’wﬂ waransUsznaudus e
#7999 MAb indnldanusaduivanseiindus lividels Tnedumesnunlugy % msduliteuiu
a3 AS warnmsnmeiauandumsedl 4wud1 ant-AS MAb  (2B4)  anansadufuans
madecassoside (MC) 1a 7.08% uagliduiu aglycone 983 AS (Asiatic acid) wag MC (madecassic
acid) 38E5UsENoUTIABUY LARTIN anti-AS MAb (2B4) findnldiausumesie AS Tunausii
UiFedeldd



A9 4 % cross-reactivity (% CR) 999 anti-AS MAb (2B4) ﬁams%ﬁ@ﬁ'uﬂ

Compounds CR (%)

Triterpenoidsaponins

Asiaticoside 100

Madecassoside 7.08

Bacopaside | <0.01

Ginsenoside Rb1 <0.01

Ginsenoside Rel <0.01

Glycyrrhizin <0.01
Triterpenoids

Asiatic acid <0.01

Madecassic acid <0.01

Lupeol <0.01
Steroidal alkaloids

Khasianine <0.01

Solamargine <0.01

Solasodine <0.01
Steroids

Psitosterol <0.01
Sesquiterpene lactones

Artemisinin <0.01

Artesunate <0.01
Anthraquinones

Sennoside A <0.01

Sennoside B <0.01
Alkaloids

Colchicine <0.01

Dicentrine <0.01

Ephedrine <0.01
Rutin <0.01
Mangiferin <0.01
Resveratol <0.01

22
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3. WAIUIISATIZANIUIUNENT asiaticoside 1av75 ELISA
NNIRTIvEeUANSINIluNSTUTY AS (specific binding activity) 7iviilae3s
indirect-competitive ELISA Lﬁ'aﬁwﬂiﬂWiuszmﬁﬁmm%’uqﬂmv‘hms plot Tumiazlansunmsgiu
(U 9) flanmsailuTiszsimivina AS I Inenaanmisnaasanuiteadidiures anti-AS
MAb (2B4) Fldlumsieseife 0.1 pg/ml wastismnududures AS flanunsadinsziideis
ELISA ¢ 0.78 - 50 pe/ml Tneflaunisildnsinsizsifio Y = -1.105n(X) + 1.871 Fslvien 1~ =
0.9987 (Y = Logit AVAy, X = concentration)

y = -1.105In(x) + 1.871
2 R? = 0.9987

Logit (A/A0)
(@]
1

—3 T T T T Trrrl T T T T Trrrf T T T T Trrr

0 1 10 100
Asiaticoside (ug/ml)

JUN 9 nvunsglunsiesieiusinn AS G935 ELISA

N1595993U509AIUGNABIYEIIZAUATILVIAE ELISA (method validation)

Intra- 4a¢ Inter-assay precisions

\flons19d0u precision war  reproducibility ves3iTiaszitesududeain Intra-
WAz Inter-assay precision 10 Intra-assay fun1snsiannuiisslunslinsesisening nau (well
to well) @1 Inter-assay Junsesannudieddunisinsziseniig plate (plate to plate) wag
iﬂmmwaiugﬂmad % coefficient of variation (%CV) Namiwmaama@ﬂumiwﬁ 5 WUl Intra-
assay precision % % CV Qﬂqmﬁ 3.9 % (n = 5) luvauedl inter-assay «Ju 4.5 % (n = 3) Usi933
AAT129A AS Fe ELISA Tagld anti-AS MAb (284) Sanandieslunisiinsegs
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A19099 5 Intra- @z Inter-assay precisions 909N15ATIER AS A9875 ELISA

AS concentration

Intra-assay CV (%)

Inter-assay CV (%)

(pg/ml) (n =5) (n=3)
1.56 3.90 4.11
3.12 2.31 4.02
6.25 2.10 4.50
12.5 1.45 1.44
25 1.45 1.85

Recovery 9a4d AS

[1OATIIABUANNYNABA (

oA A . . a ¢
accuracy) kaga3uuwLene (reliability) U94n153LATIEN

Fednudonn % recovery o9 AS femaiinasIIngIu AS lusndudusingg aduiogneiay
v nansmaaesianslumsedl 6 1ag % recovery ¥ea AS Aiduanildeglurag 9536 -
103.12 % Failen 9% CV Tuswsiusn (0.24-9.15 %) uandlifiiuiniFieassit AS fe ELISA Tneld
anti-AS MAD (2B4) 1n13gn#as (accuracy) wavAudede (reliability)

A191991 6 Recovery UB9N1TILATIEA AS 72835 ELISA

Spiked level

Measured amount

a CVb (%) Recoveryc (%)
(ug/ml) of AS (ug + SD)
0 451.5 + 20.2 4.48 -
12.5 464.4 + 22.6 4.87 103.1
25 4753 + 435 9.15 95.4
50 501.4 +1.2 0.24 99.9

°All values were mean=S.D. from triplicate samples for each level.

bCoefﬁcient of variation=S.D./meanx100%.

‘Recovery (%)=[(measured amount-451.5 pg)/added amount]x100.

AIUFUNYSYBIBANITIATISINIET5 ELISA sUsgusiiguny HPLC
ieguduaugnaadluMIATIEIUTINM AS M35 ELISA lagld anti-AS MAb

(2B4) F9TN5LUSIUNEUNAUITIATIEVIAEY

HPLC Han1siAsIEmba@ndlum1sned 7 wuanusunad

FA5129lens 2 FldTAnukaneatu Ine AsAMNdLRUSYRIUSII AS Tuthuniiwsisilaneds
P ) ~ a 2 v & aa A add
ELISA ieuu HPLC uandluguil 10 tae fien r = 1 Awiuds ELISA (Judnisfanunsaldlunis

Ias1emUsunaans AS lanazazain s7a590177135 HPLC
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AN5199 7 HANTITIATIEVIAI08190UNLALEIULN A7 ELISA Wisuwisunu HPLC

Concentration (% dry wt. + SD)

Collection place

ELISA HPLC
Centella asiatica
KhonKaen: whole plant 1.06 + 0.04 1.07 + 0.01
KhonKaen: arial part 0.75 + 0.03 0.76 + 0.03
KhonKaen: root 0.08 £ 0.01 0.08 £ 0.00
Bangkok 0.71 + 0.02 0.71 £ 0.02
NakhonPathom 1.67 £ 0.04 1.66 + 0.03
Phuket 2.30 + 0.05 2.31 +0.03
Samutprakan 2.76 + 0.06 2.77 +0.03
Ubon Ratchathani 3.41 +0.11 3.42 +0.11
Hydrocotyle umbellate
KhonKaen ND ND
Ubon Ratchathani ND ND
ND = not detectable
q
o> 35 -
2
> 3
3
N
< 25 -
[}
O
8 27
L
& 15
(%]
© 2
g1 - R2=1
|
a
T 05 -
O T T T
0 1 2 3 4

ELISA, asiaticoside (%dry wt)

UM 10 nemluansanuduiusvesusuna AS lutuniiaseilagds ELISA Wieuiu HPLC
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MImTalinsesifeg1sthunanuvasingg nuiniine AS Anmiataldeglutag
7-35 mg/g TnpuvasimgAuthunitliuiinmuans AS gelandotiunandminguasivsnd uaslsiny
a5 AS  luwduw  dmsunsesideseiiegaundudaeinitiundudiuuseneusiangg
(571971 8) NuITanm AS Ansradaldeglutag 0.002-36 me/g Insunduinsiniians AS guiigade
ARIREILGREN

v Y

A1519% 8 Wan1TIMIIEFnedundu S NITAundudIuUTENaUAIEAT ELISA

No. of product Preparation Asiaticoside content & SD

1 Tea bag 36.55 + 0.54 °

2 Tea bag 14.98 £ 0.99 °

3 Capsule (120.88 + 1.22) x 10" "
4 Capsule (46.28 £ 0.23) x 10~ "
5 Gel 428+ 033"

6 Gel 128+0.10°

7 Gel (22275+ 1.82)x 10" "
8 Gel (6.18+0.73)x 10"
9 Cream (2.18+ 0.99) x 10" °
10 Toner (1.99+0.02)x 10~ €

*Dried weight (mg/g)
*Fresh weight (mg/¢g)
‘Measured by volume of product (mg/ml)

INNANITAATIENRALATIVTUTOIANIUYNABIVDIITIATILY ELISA anunsaasulain
W ELSA DY anti-AS MAb (284) awnsalitiuidunsgiulumsnsindmszimuiannm AS Tu
fegnthunuwaznansiumidegagnssaasifiewmss uazduisnsansaninas HPLC
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4. WAIUNITAATIZNET asiaticoside UULUNLIUTU 1n875 Eastern blotting
UL 11 wansmansiesgieansinnsgu AS Aimnududusineg seds  Eastern
Blotting Mnifuhluliemesimanuduiusveseuduveafifinufase fueududulaeld
1Usunsy imageJ analysis mmﬁ?uﬁwﬁwﬁlﬁlﬂa%wmwﬂmmg’m (gﬂﬁ 12) isldlunsiasgsim
U3 AS Tusiagng

A B C Elaant

gﬂﬁ 11 N15IATIERMETT Eastern Blotting Y84a13119557U AS ﬁﬂmwﬂ’m%’umm;
A =1000 ng, B =500ng, C=250ng, D =125ng, E =625 ng

150
140 y = 38.86x + 27.8
R? = 0.997

130

120

Area

110

100

90 T T T T
1 1.5 2 2.5 3 3.5

Log AS content

SUN 12 NSINIATTINTRIETUINTTIU AS MIATI8MIETS Eastern Blotting
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N3NNIFILTALGNNTIATIE AS Lmsgiuliaunisidunsilelunsinszine
Y = 38.86X + 27.8 WA 1 = 0.997 (Y = Area of spot, X = log concentration) Tnoaududud
aa1303ATILleMEIT Eastern Blotting 885313 62.5-500 ng laedl detection limit 7 31.25 ng

Ao 1M TNATIBIIIUTINENT AS Tudhunuanslugud 13

A B C D E F G

Ul 13 msdisginySinaans AS lushegsilasneds Eastern Blotting;
A =625ng, B =125ng, C=250ng, D =500 ng,

E = sample from Phuket, F = sample from Samutprakan, G = sample from Bangkok

N19A5995UTBIAIINGNABIYDNIFIUATILYIAE Eastern Blotting (method validation)
Intra- Uae Inter-assay precisions
M3I9d8U precision WAz reproducibility ¥83353ATIZRIALYIN Intra- Wy Inter-
assay 1a¢ Intra-assay \unisasrsrmuiisslunmsiasizingly  membrane uwiwfentu  uas
SYWINUHY membrane KaN15MARBILAASLUATSIIA 9 WU Intra-assay precision 1 % CV qqqmﬁ
1.99 % (n = 3) luwnied inter-assay U 4.85 % (n = 3) UsieI53A51E9 AS @ae Eastern Blotting
Toeldf anti-AS MAD (284) Taudiedlunsinsey

dl . . a [ 1'% aa .
M99 9 Intra- WL Inter-assay precisions UBIN13ILATIEN AS AI8IT Eastern Blotting

AS concentration Intra-assay CV (%) Inter-assay CV (%)
(ug/mU) (n=23) (n=23)
500 0.88 1.02
250 1.55 2.84
125 1.89 4.85

62.5 1.99 2.01
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Recovery 983y AS

accuracy) wagarutdede ( reliability) v8an153asev Iy
W1 % recovery ¥ed AS sensifinansiningi AS lumndudusine adluegneiaginig
AA51e9i nansvaassuandlumisedl 10 1ag % recovery ves AS Aiduiadlsioglutag 9 6.22 -
103.05 % il % CV lussdusi (0.82-3.30 %) wansliliiuinizinszii AS fe Eastern Blotting
lngld anti-AS MADb (2B4) dia3ugnaes (accuracy) wazAudede (reliability)

MTIAABUANIUYNADA (

A15719% 10 Recovery ¥09n153LASIEY AS A1875 Eastern Blotting

Spiked level Measured amount of b c
CV (%) Recovery (%)

(pg/ml) AS’ (ug + SD)

0 60.08 + 1.98 3.30 -
62.5 122.52 + 1.00 0.82 99.82
125 188.90 + 3.97 2.10 103.05
250 300.64 + 8.11 2.70 96.22

°All values were mean+S.D. from triplicate samples for each level.
"Coefficient of variation=5.D./meanx100%.
‘Recovery (%)=[(measured amount-60.08 pg)/added amount]x100.

ATUANNUSYaINaN15IATIZYN875 Eastern Blotting (Useutiiguny HPLC

dieBudurnugndedumsiiesesimuiina AS #e38 Eastern Blotting lagld
anti-AS MAb (2B4) 3afimsiUSeuiieuiuiiesziisng  HPLC mamsinsziuandlunisned 11
wuSnaiieseilan 2 3lidanuuaneiu Tae nsmlauduiuguesUSinn AS luthuni
WA189lAeIT Eastern Blotting Ligufu HPLC meﬂugﬂﬁ 16 Todlen © = 0.979 Fwu3s Eastern
Blotting \Judn33fiaunsaldlunmsinszvimusunaans AS I

A191991 11 WNanI15ATIEIRI08190IUNAI83D Eastern Blotting WWSsuifisuiu HPLC

Concentration (% dry wt. + SD)

Collection place

Eastern Blotting HPLC
KhonKaen: whole plant 1.26 £ 0.22 1.07 £ 0.01
KhonKaen: arial part 0.99 + 0.56 0.76 £ 0.03
KhonKaen: root 0.15+0.24 0.08 + 0.00
Bangkok 0.98 + 0.12 0.71 £ 0.02
NakhonPathom 1.57 + 0.04 1.66 + 0.03
Phuket 2.15+0.15 231 +0.03
Samutprakan 3.00 £ 0.36 277 £0.03
Ubon Ratchathani 3.66 +0.18 3.42 +0.11
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R? =0.979
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1

HPLC, asiaticoside (% dry wt)

o
U
1

O
|

Eastern blotting, asiaticoside (%dry wt)

sUN 14 nsmluanspnuduiusvesusuna AS luduniinsieilagls Eastem blotting
] [
Wieufiu HPLC

[ Y

A1519% 12 wansiagiiegundusaeniviunidudiulsenausieds Eastemn Blotting

No. of Preparation Asiaticoside content = SD
product Eastern Blotting ELISA

1 Tea bag 355+ 1.45° 36.55 + 0.54 °

2 Tea bag 098+ 1.29° 14.98 £ 0.99 °

3 Capsule ND (120.88 £ 1.22) x 10" "
4 Capsule ND (46.28 £ 0.23)x 10~ °
5 Gel 036+ 0.46 ° 428+ 033"

6 Gel 0.1840.19° 128+ 0.10

7 Gel ND 22275+ 1.82)x 10" "
8 Gel ND (6.18+0.73)x 10"

9 Cream ND (2184 0.99)x 10"

10 Toner ND (1.99 + 0.02) x 10° °

“Dried weight (mg/g)
*Fresh weight (mg/g)
‘Measured by volume of product (mg/ml)
ND = not detectable
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mMamsleseiviinu AS Tundvfausivithunidudulsznousiuuuingg wans
Tums19ft 12 nuihausansiainusina AS Iiameietiidumvauasmanwiiulagnsiony
11429 0.18-3.55 mg/g

MmIIATed AS  lundusaeiftingluiesmantu nuinisieszeiseds
Fastern Blotting lilanunsansiadinsnzsindnsasifidans AS Tumnududusils feseinanududu
wiantulsieglutaenisiinsigide sl uasdamuin3s Eastern Blotting amnsnnsalinTsiUiun
AS TaluuSunutiesninis ELISA

dlewdeuisunanisiaseiusine AS lushegrathungieds Eastern Blotting fu
ELISA u&atiu (a519dt 13) wusnii 2 Feldmamsisieidiliunnsnaiu (7 = 0.978) daunisnsaa
WATIIIUIIIA AS e anti-AS MADb (284) Tae35 Eastern Blotting anwnsaldiduisunsgiuly
MImsalins iU AS Tuiegfivthunldedisgniesuazifivsnse udlimuneiiazldnga
AnszaiUsunn AS Tundusias seileraiewnanastemandanssuussialuiiueivdmase
MSATIEREEIR

A15719% 13 Wlgufigunansiasieiusune AS Tudiegstiunaieds ELISA, Eastern Blotting
way HPLC

Concentration (% dry wt. + SD)

Collection place ELISA Eastern
Blotting HPLC
KhonKaen: whole plant 1.06 + 0.04 1.26 + 0.22 1.07 + 0.01
KhonKaen: arial part 0.75 + 0.03 0.99 + 0.56 0.76 £ 0.03
KhonKaen: root 0.08 £ 0.01 0.15+0.24 0.08 £ 0.00
Bangkok 0.71 £ 0.02 0.98 +0.12 0.71 £ 0.02
NakhonPathom 1.67 + 0.04 1.57 + 0.04 1.66 + 0.03
Phuket 2.30 + 0.05 2.15+0.15 231 +0.03
Samutprakan 2.76 + 0.06 3.00 + 0.36 2.77 +0.03
UbonRatchathani 341 +0.11 3.66 +0.18 3.42 +0.11
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5. WAIUIISAATIZHENS asiaticoside 1a8AT Immunochromatographic strip

YARTINENT AS (UM 15 A) Tngld anti-AS MAb (2B4) erdmdnms competitive
immunoassay Tagifleguansatintaunasly sample pad ué @15 AS fieglusnegnaazduiy anti-
AS MAb-colloidal gold 7 conjugated pad LazavipasufitulUuLusl PYDF membrane TUauds
U3ee control zone &afl anti-mouse 1gG \NgaY anti-AS MAb-colloidal gold FFufu AS N
Jusae anti-mouse 16G Fuduuaudiiees detector reagent (gold particle) psaUsail (gﬂﬁ
158) Tuvnuzitfognaitlaldl AS azuansdneu3inas control zone way capture zone 1flosan anti-
AS MAb-colloidal gold 3as¥amn conjugate pad UNEILALIAREUTIHIY membrane wnduiiy
AS-OVA ‘ﬁagj capture zone Wag anti-AS MAb-colloidal gold Basedndruniaziadeuiiunduiu
anti-mouse 1gG YU control zone ﬁuﬁuﬁﬁy’aﬁnm capture zone Wag control zone (E‘U‘ﬁ' 150)
namFvmnansatindl AS agarUsngAifissuiian control zone iy (positive test) WagymnaTs
anmbull AS agj%ﬂﬂﬂgﬁﬂzﬁﬁnm capture zone Wag control zone (negative test) F4FIDE14
LLamgUﬁ 16

N7
Y \w r/ N\ 7 Anti-asiaticoside MAb
A _—— — I

conjugated with gold

’ ? Asiaticoside

3 N
N7 conjugated with OVA
Y
I

B o
\Wr/ Anti-mouseIgG
N7
N /AN

'Y
C — I
conjugated pad capture zone control zene ahserbant zone

—_—

Sample flow

gﬂﬁ 15 msinaUfA3e1uL immunochromatographic strip;
A: ¥aNAdRU immunochromatographic strip
B: natAnuUfiseilefians AS Tuseens (positive test)
C: maiAaufAzeudlolislans A Tushegns (negative test)
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L
A B

g‘ﬂﬁ 16 NTAUNARANIINTIANE immunochromatographic strip;

A: negative sample, B: positive sample

Indninlun1snsiany (imit of detection) ¥83YARTIY AS vilneTuyansIaasiu
ansazaneaasgIu AS finnuidudusineg mndudunanalasgdvessafiaunsoueaiuldfonila
Tuprududu AS sesguiitdesiian nansadeunuigana AS fadriplunisnsaanuiiaiy
WUTUYBY AS WNAU 12.5 pg/ml

N1INTIN As  Tudregeitvayulnstiun waswiuuii lagld YANAFDY
immunochromatographic strip uansluguil 17 nanisvadeuseyansrlsdudumnugniaday
Wisuifisufunmsiieseiuina AS #e38 ELISA uazuansssil 14 wudidognsthunmn
feehdlinauin lusagiimogswiuwimnmegslinaauiarlinsanuas AS feds ELISA Tu
AIDE1ALTULAT

INNANITNAHOUYANTIVEANT AS warduduanugniedlagSeuiieuiunsinse
Ui AS #e33 ELISA ansnsoaguidesduldimannatamnsoldnmams  AS Tushoehadiald
Howy warnaimundsiosiimamaaauaunsi (stability) Tesnns1afe



1 2 3 4 5 6 1 8
JUN 17 Mlaszimegadiunias i iuliimigynagey immunochromatographic strip:

1: negative control, 2-6: fM@EITIUN, 7-8: FIDELILIULA?

M99 14 1an15ATIEas AS Tusitegrstiunuasiiuuiineyanagaay

immunochromatographic strip wag ELISA

Collection place Strip test ' ELISA
(% dry wt + SD)

Samples of C. asiatica

Bangkok + 0.66 + 0.02
Nakhon Pathom + 1.97 £ 0.16
Nonthaburi + 2.82 +0.15
Samutprakan + 1.63 + 0.10
Satun + 1.16 £ 0.05
Samples of H. umbellata
Suphan Buri - ND
Sa Kaeo - ND

' (+) presence detected; (-) sample negative for asiaticoside
ND = not detectable
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U 5
anUs1gNaN1SIAY

(Discussion)

1. nsuantululaausakaufvuanfa asiaticoside

AS-BSA, AS-HSA uay AS-OVA a@nsawmseusmenisvinufiisendu  sodium
periodate (NalO,) LazRnnsidsusefuUs M ulweniiaa AS-BSA AlEilen hapten number
Wiy 3 uanadndl AS 3 Tulanainizeguu BSA dailednmglsties Fsenaiinadenisnegiifuiu us
AS-BSA 7131 hapten number Yeefianunsanegiduiulunynaasdls Fsndefunanisnszsumysie
glycyrrhizin-BSA il hapten number 198 (Tanaka and Shoyama, 1998)

Slodnnsesuvyiner] (BALB/C strain) fe AS-BSA WagymIngia Ab sie AS iy
afaandsumyud Suihmsevyiiewadihueenuivhnsinnmanasusiudu myeloma cells
(SP2/0-Ag14) medT polyethylene glycol (PEG) wdielwilswad hybridoma nturhmsAnEen
RINEIadaNsaas anti-AS MAb légsiianieds limited dilution TAaufianunsasdn anti-AS
MAb 1#Afian e 2 B4 thlpauiiminsdsafiniinauasuenuians MAb Aldlaeld protein G

column

2. asdeuauaulAvadululrauaLauRuafdaIaTeRlAlYd

anti-AS MAb (284) fildiduwia 1661 Jefldm lisht chain Juwda A Wensiaaeu
ANNANSAlUMIAAUGNSENIU AS (reactivity) 10gd8 indirect ELISA WuU3IN9RAMMNTUVEY
MAb TianunsadilUldlunsiaseife 0.08-0.8 pe/ml Tnsanududuiivianzay fanunsauiluld
AFIVFOUANNT AN (specific binding activity) wazasivinUsuuans AS 1dAe 0.1 ug/ml nA1s
A51dUAMNTUNIZIUNITIUAU AS 1ae35 indirect-competitive ELISA WUINHINAMTLTUVDS
AS Fianunsaldiaseisneds ELISA 1fe 0.78 - 25 pg/ml

N3ATIREUANLAIINTaTUR USRS (cross-reactivity) anti-AS MAb (2B4) 7
nanladiANTNIZRD AS Lazawunsaduiuats madecassoside (MC) 16 7.08%  lmgldduriu
aglycone 989 AS (Asiatic acid) wag MC (madecassic acid) ﬂmﬁﬂaﬁﬂizf}%%ﬁmguﬂ WER9 3TN
du aglycone waztmaves AS Wuduiiieadeaiunsdu (epitopes) fu anti-AS MAb (284) 16
way N15Emy hydroxyl uusumls C-6 a3 MC dnavinll anti-AS MAb (284) Juldtieead

3. WAIUNASAATIZAMNUSUNMENT asiaticoside Tagd5 ELISA
NIMUINIFINVRINITHATIIMUTUIN AS ¥1laedS indirect-competitive ELISA
Tnoanududues anti-AS MAb (2B4) Aldlunsinsizifie 0.1 pg/ml wastanududures AS
Fannsodnszigeds ELISA Ao 0.78 - 25 pg/ml Teefaunsidunsefildnisinsziide
Y = -1.105(n(X) + 1.871 @sl¥ien r* = 0.9987 (Y = Logit A/A,, X = concentration)
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N3MTIATUTOIANNYNABIVBIITIATIBNMY ELISA (method validation) vilauns
ATIREBUAIATIES  (precision), ANGRFBs ( accuracy) uwarBudunugnaeslunisiiasiesivn
USinas AS TneSeudieufiudisimsziene HPLC Winadsil

MIRsIREeUAUTiBweRTAT v laensIa Intra- waz Inter-assay precision
Tne Intra-assay Wunsnsrannudieslunsimszisening nau (well to well) @ Inter-assay
Junsesannuiisdunsinszissning plate (plate to plate) wuin Intra-assay precision
% CV qquﬁ 3.9 % (n =5) Tuvauzi inter-assay WU 4.5 % (n = 3) UaD9I53ATIE9 AS #1e ELISA
Ineld anti-AS MADb (2B4) i precision Way reproducibility Tun1sitasizi

MIMTINEOUANNGNFBN (accuracy) YBINMTIAATIEN WUAN % recovery Vo9 AS 7
Aunildeglurag 9536 - 10312 % wazilen % CV Tuszdusn (0.24 -9.15 %) wanslyiifiuinis
Aps1e AS fy ELISATagld anti-AS MAb (284) fimmgnsies ( accuracy) wavensidedio
(reliability)

nstudumnugnaedlunTinseiviUsuna AS meds ELISA lagld anti-AS MAb
(2Ba) wWisuileufuidinseidng  HPLC mamsinmeinuiivsmaitnszildn 2 33lifany
wansne (F = 1) feihuds ELSA WusniSitanunsaldlunsdmszsimuSainaens AS ¢

MImsI9TATEsifegsthunIIUMEwneY nuiiina AS Ainaataldeglutag
7-35 mg/g lasunasingauthuniliivimnaes AS gefigarethunandminguasvsnil dmiuwiu
uiia Fasnilaudilaininethunuasiuiusiuldunutaunti uiannanisiaseilinuiun
a3 AS luwiuui dusunsenadeseisegiundvdusifichunifudnuseneusiinmeg wui
U AS finsaaaldeglutag 0.002-36 me/g Tneundufnsiitlans AS gefignde nanfusionvs

INNANTUATIEVRALATIVTUTOIAIINYNABIVDTTUATIEN ELISA anunsaagulad
3 ELSA A4 anti-AS MAb (2B4) anwnsaltiluiSuimsgiulumsmsiaiiessivitiinn AS Tu
fegnatunuagnandusilsognsgniosnaiiemss uanduisfisngininds HPLC

4. WAIUIITAATIZNENT asiaticoside UULUULUTU 1n8A5 Eastern blotting
nTIendnwalarUSIIUES AS UW PES (Polyethersulfone) WsluUSU #8735
Fastern blotting Hulutunouusnazinadeduisd TLC Aevihnis spot @sanavIunasuu PES
membrane u& run IHARNSLENANTRsAUSENEY MdsniWessaans AS fu OVA feufAzen
periodate oxidation w&a3whiumeuseluadrafiunisin Western Blotting annduthludinsizsim
AduusveseesgaTAnU AR fuaududulaglilusunsy image) analysis uazth
Adldluassnsminasgu delflumsiesgiviuiina AS Tudnegns nywhinesgiuildainnis
Ansigh AS maspliaumadunssildlunsiinseife Y = 38.86X + 27.8 Gslvian 1 = 0.997 (¥
- Area of spot, X = log concentration) tnganududuianunsoiesenldseds Eastern Blotting
9858111 62.5-500 ng lael detection limit 7 31.25 ng
HANTINTIATUTBIANYNADIVEIITIUATIEN Eastern blotting Wu1 intra-assay M
% CV geandl 1.99 % (n = 3) luvaedl inter-assay (U 4.85 % (n = 3) YsiiaiBhasgh AS s
Eastern Blotting Ing/ld anti-AS MAb (2B4) &I precision uag reproducibility Tun153as1zit Laz%
recovery o9 AS Aifuanildeglutig 9 6.22 - 103.05 % Fsflen % CV Tuszdus (0.82-3.30 %)
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wandliiiudismsed AS dae Eastern Blotting lagld  anti-AS MAb (2B4) fmanugnsies
(accuracy) wazauuLdedio ( reliability) uwazdlowSeudiaunanishinseituid HPLC wud
sinasiiaseildon 2 38ldiimnuunnsnety (7 = 0.979) fuhids Eastern Blotting Wusniad
anunsaldlunmsiiasginusunuans AS 1a

namIaszi AS lundufasidneluiemaint wuirannsansieiausun
AS Idamziedrsiilursuasmanyindulaensianuluas 0.18-3.55 me/g  LaTNUIINIT
AIZRmEIS Eastern Blotting ldanunsansiadnszindasarindars  AS Tuarududusile
dosrnamudidtumaniulieglutiamslinsesidae B uasdonuis Eastemn Blotting 411190
AsdaTziUsine AS WluuSinatosninda ELISA sdenaileunanansussneusug fifuans
Pgmandunsniluiiiuenadinasuniunmaiinuiiten periodate oxidation deu AS ihiufy
gelatin UMLKY PES Luatusu

dlewdeuflsunanisiaseiusine AS lushograthungieds Eastern Blotting fu
ELISA wudvie 2 SelnansTnsevidilaunnsetu (¢ = 0.978) fedun1snsadnsisimusuia AS
ME anti-AS MAb (2B4) 19838 Eastern Blotting aunsaldiluiBuinsgiulunsnsiaimsiziin
Unas AS Tuiegnathunldesnagnifeauasiiisanss uslsiengiarlinga Jnsgivima AS Tu
Wndn Seienaideunananstismandunssuuiaiinluiiuentdmwanenmsiaseise il

5. WAIUIISAATIZHENT asiaticoside 1a8AT Immunochromatographic strip

YANTIBNAN WA AS lagld anti-AS MAb (2B4) e1dendnn1s  competitive
immunoassay #ns1ialunisaTanufianududuves AS wirfu 12,5 pe/ml

N1INTIN As  Tudregeitvayulnstiun waswiuuii lagld YANAFDY
immunochromatographic strip Han1sNAFBUMEYARTIILNBUTUAINgNARlALIUSE U UAUNS
Ansgiviina AS fe38 ELISA wuihegnatiunyndegnddiinauan luvngideeawiuiimn
mogalvinaauuazlingaanuans AS ieds ELISA Tudagawiuwia

INNANITNAFOUYANTIVEANT AS warduduanugniedlagSeuiieuiunsinse
U3 AS #e35 ELISA annsnastiesiulddmanmatianansaldnseans AS lusethefiold uas
mMsWmunddasinisageunmAI  (stability)  wBIARSIINY LilevnanguaYansIIEDUse
UsEENBNIMNNINTIVADUVDIYARNTID
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unil 6
A3UNan15Y

(Conclusion)

nMs3sundalianunsandn monoclonal antibody fisuw1zAeans asiaticoside (anti-
AS MAb) Tae anti-AS MAb (284) 7ilgidunila 1961 @sfldau light chain Wuadin A eududuves
MAb TilUldlunTeseiUsinaEs AS Ao 0.1 pg/ml wastispnududuves AS fiawise
RIS indirect-competitive ELISA g 0.78 - 25 pg/ml anti-AS MAb (2B4) 7indaledl
AT umIzHe AS gl crossreactivity fiu madecassoside (MC) 7.08% uagliddufiu
aglycone ¥84 AS (Asiatic acid) ez MC (madecassic acid) iamﬁamsﬂszﬂawﬁmﬁuﬂ

AMINAILITIATIZAMIUSIIMENS AS 1AedS  ELISA wuianis ELISA asnsald
WATRUIIIENT AS laegne Augnees (accuracy) wavAnudede ( reliability) Ingliien %
recovery aglutas 95.36 - 103.12 % il 9% CV Tusysusn (0.24-9.15 %) wenaNtUATLE !
mmmm (precision) way reprodUC|b|L|ty Tunsiesiest e T % CV 984 intra- assay preC|5|on
g9andl 3.9 % uag inter-assay 7 4.5 % waglinamsineiitliunnssiuds HPLC (7 = 1) fatdu
B EUsA WudniBiansoldiduitinassnlumsiengiuiinaas A slusegeiianas
ndvfaild uazfienuazain 5303909135 HPLC Aldeglutlagii

NMSIAILIDRTIABNANEaluasUSNIaEs AS Ul PES (Polyethersulfone) Lsiiusy
#2833 Eastern blotting 1 anunsadaziusing AS llutremududusewing 62.5-500 ne Tne
il detection limit # 31.25 ng m'imm%’maammgﬂéfawaﬁﬁ’imiwv‘i Fastern blotting Wua"
intra—assayiﬁ % CV q&qmﬁ 1.99 % luvnuzd inter-assay O 4.85 % uaz% recovery U3 AS 7
Aunilaeglurig 96.22 - 103.05 % Faflen % Cv Tusedusn (0.82-3.30 %) UsB9IEmsgh AS
A28 Eastern Blotting lagld anti-AS MADb (284) T Ao (precision), reproducibility, A%
9nAed (accuracy) wavAnudeda (reliability) Tun1siasent wasnanisiasenlugiegisivlid
AVIUWANANAUTE HPLC (F = 0.979) waw ELISA (F = 0.978) wsiannsiasient AS Tundusuaingd
eluesmainty wuildawnsansislnsesindndasiaas AS luanudududily Wosnn
ﬂ’J’lfML%u%umé’lﬁ?uiﬁ@@ﬂuﬁdiﬂﬂﬁ%Lﬂiﬁzﬁﬁ%ﬂ%gﬁ Wazdanuinid  Eastern Blotting @u150#579
Ansziviinn AS Milulinatesniiis ELISA sienaileunananstiemandunssuaug T
Mfuenatinasuniumainufisen periodate oxidation Midien AS WAURU gelatin UuwsY PES
WILLUTY S M13R9293AseimUSinas AS §a8 anti-AS MAb (2B4) TagdS Eastern Blotting
anunsoldiluiBumspuluniselesimdiina. AS  Tudedsiidiunlaegsgnieuas
Fleanss wildmnefiegldnnaiemeivsuna AS lundysos

NSNAUIYAATIALBNAN YIS AS lagld anti-AS MAb (2B4) lagodenannis

competitive immunoassay §ns1inlunisnsianufienududuves AS wihiu 125 pe/ml nns
VAo UUTEANSNINN1INTINVBIYARNTIES AS wanwalulumadeniuiunisnsianieds ELISA 34
anunsnagidesiuldiensatannsoldanems  As Tushegainld uasdifesdimaianinis
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NAFBUAINAI (stability) V0IYANTIINIEY LOMIDILVDIYANTIAABUTIITLNARDUTLANTAINNNT
MTIREBUVBIYANTID hazazausathluiaunldlunisasiaendnuaians AS Tunieawula
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RAPID DETECTION OF ASIATICOSIDE
BY IMMUNOCHROMATOGRAPHIC ASSAY

© Sritularak B.', Juengwatanatrakul-T.?, Putalun W.*, Tanaka H.*, Morimoto S.*

'Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok, Thailand
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Asiaticoside (AS), [6- [[3,4-dihydroxy-6-
(hydroxymethyl)-5- (3,4,5-trihydroxy-6-methylox-
an-2-yl)oxyoxan-2-ylJoxymethyl]-3,4,5-trihydroxyox-
an-2-yl] 10,11-dihydroxy-9- (hydroxyme-thyl)-1-
,2,6a,6b,9,12a-hexamethyl-2,3,4,5,6,6a,7,8,8a,10,11,
12,13,14b-tetradecahydro-1H-picene-4a-carboxylate,
has been identified as the most active compound in Cen-
tella asiatica (L.) urb. In order to screen large numbers
of samples for the presence of AS, a rapid and simple
technique is required for application to small quantities
of test samples. Immunoassays using monoclonal an-
tibodies could be useful for the determination of small
quantities of AS in plant extracts (1). In this study, anim-
munochromatographic strip test has been developed for
the detection of AS in plant samples using monoclonal
antibody against AS (2). The qualitative assay was based
on a competitive immunoassay in which the detector re-

agent consisted of colloidal gold particles coated with
the respective AS antibodies.The capture reagent was
an AS-human serum albumin (HSA) conjugate immobi-
lized onto a test strip membrane. The sample contain-
ing AS and the detection reagent were incubated with
the immobilized capture reagent. The AS in the sample
competed in binding to the limited amount of antibod-
ies in the detection reagent with the immobilized AS-
HSA conjugates and, hence, positive samples showed |
no color in the capture spot zone. The detection limit for |
the strip test was 12.5 pg/mL. The immunochromato-
graphic strip test is useful as a rapid and simple screen-
ing method for the determination of small quantities of
AS in plant extracts, body fluids and foods.

References: (1) Juengwatanatrakul T (2011)

Analyst 136:1013-17. (2) Sritularak B (2012) J

Nat Med 66:279-83.

THROMBOLYTIC PROPERTIES OF MEDICAL LEECH EXTRACT ‘

© AntipovA., Kamenev O.

|

Hiruline laboratory, Ltd, Saint-Petersburg, Russia, E-mail: info@hiruline.ru i

The purpose of this study was to determine the
thrombolytic activity of the extract of bred medical
leeches and to compare it with modern thrombolytic
substances. The following in vitro model was used: the
clots were made from 100 ul of rat blood drops. The
clot formation time (CFT) was 1, 2, 4, 6 or 12 hours re-
spectively. Every clot was placed in a cuvette of the
spectrophotometer “Specord M-40" (Germany) with
plasmaat 37 °C (ph 7,4). The leech extract or one of the
thrombolytic substances: Streptokinase, Urokinase
(uPA), Alteplase (rt-PA), Lanoteplase (n-PA), were add-
ed at equal concentration of 1 mg/ml. The content of
cuvette was constantly stirred. The degree of clot ly-
sis was measured by the hemoglobin concentration in
plasma at 560 nm with a help of the calibration curve.
The measurements were made in 10 minutes, 0.5,

1.01.5, 8, 6,9, 12and 24 hours after adding of test sub- |
stance. Each series for each CFT had 7 experiments |
for each substance. A control experiment with 1 hour |
clots was made without any substance. It showed that ]
the hemoglobin is not released from the clot by itself. |
Statistical analysis was performed using STATISTICA
6 software (Statsoft Inc.). The results of the research |
showed that thrombolytic substances were more ef- |
fective than leech extract during the 1 hour for 1 and |
1,5 hour for 2 hour clots. After 3 hours the extract had |
a stronger thrombolytic effect for 1 hour clots. The |
advantages of leech extract were more expressed for 1
4-, 6-and 12 hour clots. The study demonstrates the
presence and efficiency of thrombolytic activity of the |
extract of bred medical leeches. A thrombolytic agent |
of a new type can be created.
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