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for quality control of the Centella asiatica (L.) Urban
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wideilaledidumsusznaungulasiestiussde iy Inuidussdusznouvaniu
$aun (Centella asiatica (L) Urban) dufufiviuturednefifnsthantdusslomimaenamidy
vawu  lasasiededlaleduansgnimandeinerfiddgliud  drsiumuduastestunis
\Wndalowes auuusauazinwumalles funsdued dueyyadasy nsedunszuaumsaing
ABaaLAIY nsvAuVsaIaSugRANAY anmuduladia dumsdnay destumsiianeds uarundes
wadUszam  nauandidinanviniinnsldthunidudwssnevlundudun - wdadusiady
quan wasiedesdenmaneyssavilutegiu  fafunsmuauauaaruinuatsioengvidlu
Taghutuniadudsddyerubaiefuilng Hiludumasnfouasioyssavdualunisld
nsfnwideildndalilulrausausufvefndumzdeasiodudlaled uaswanuIsiinseivin
aseduilaleamemeisnmmieduyiulad laun wulel-aw Suyluieawd (Blay) wardaiisu
ufeniis lne3E8larrannsansaiaviinuasiedsilaledlalutag 0.78 - 25 lulasniusiefiadans
wardsdaiidu ulevisansannainuiinuasiodeilaledlalugig 62.5 - 500 unlunfu e
saseiusasmNgnieeditiinnniveasddd  wuhiimnugndowasusiugn  sadedien
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Abstract

Asiaticoside, triterpenoid saponin, is the major active component of Thai
medicinal herb name as Bua bok (Centella asiatica (L.) Urban). Asiaticoside was reported to
possess the effects of memory enhancer, prevention of Alzheimer’s disease, wound healing
activity, antidepressant, free radical scavenger, collagen enhancement, anti-hypertension,
anti-inflammatory, anticancer and neuroprotection. According to the Pharmacological
activities of asiaticoside, the use of products from Bua bok has been increasing in the form
of food supplements, nutraceuticals and cosmetics. Therefore, the quality control of the raw
material and finished products are necessary to concern about safety and efficacy of
products. In order to quality control of Bua bok, a fast and accurate analytical procedure is
required for estimating the asiaticoside content of individual plants and products. In this
study, we produced the monoclonal antibody against asiaticoside and also developed the
enzyme-linked immunosorbent assay (ELISA) and Eastern Blotting for quantitative analysis of
asiaticoside. The measuring range of asiaticoside by using ELISA and Eastern Blotting method
was 0.78 - 25 pg/ml and 62.5 - 500 ng, respectively. The two methods were specificity,
precision and accuracy and also correlated with High performance liquid chromatography
(HPLQ). Thus the ELISA method can be used as a standard method for quantitative analysis
of asiaticoside in plants and finished products, whereas the Eastern Blotting is suitable for
quantitative analysis in plants only. These immunoassays have several advantages that
include high sensitivity, specificity, rapidity and ease of use for determination of asiaticoside.
In addition, we also developed the immunochromatographic strip for screening of
asiaticoside. This strip was developed due to the rapidity of analyzing using only 10 - 15
minute and small volume of sample. The limited detection of immunochromatographic strip
is 12.5 pg/ml.
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2. @15nqu triterpenoid saponin iwulutiun 6
3. Tasea$14 Immunoglobulin G (IgG) 8
4. Yisensiin AS-BSA 10
5. YANTIIAT immunochromatographic strip 17
6. MALDI-TOF mass spectrum 484 AS-BSA 18
7. anwawnsalumaAnufizendu AS 984 anti-AS MAb (2B4) 20
8. auduwizlunsduiu AS 284 anti-AS MAb (2B4) 21
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10.n51hARIANLEIRUSYEIUS N AS TuuniliaTeilagds ELISA Wieufiu HPLC 25
11.M5UATIENHETF Eastern Blotting ¥04a5uImsgIU AS A NITuuseY 27
12.51WHASTIUTRIATUINTIU AS T1LAT12MNES Eastern Blotting 27
13.M53ATIUsIuas AS Tusnegnsiunieds Eastern Blotting 28

14. a5 uansmudNRusuaIUTIIM AS Tuthuniinseilaeds Eastern Blotting

Weufiu HPLC 30
15.mMsiiadjiseuu immunochromatographic strip 32
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asddyanivauinsidnsldliiiraueauouivedluiinge
N13M599USEANSAW hybridomas A2878 ELISA

nMsvila (isotype) ¥99 MAb 2B4

% cross-reactivity (% CR) 184 anti-AS MAb (2B4) Giams*uﬁmﬁuﬂ

Intra- WAz Inter-assay precisions ¥8INSIATIEN AS AI8IT ELISA
Recovery 983n33LAs18% AS 835 ELISA
HansilATIzRRgsunLasIuLiImeds ELISA WSsulfiguiu HPLC

= € @ 1 @ W te)el Y] < ] v aal
NANTSAATIEARIDUNUN AN UNNUUIUNLTUEIUUTENBUAIYIT ELISA

9. Intra- Wag Inter-assay precisions ¥8IN1TIATIER AS fe35 Eastern blotting

10.Recovery ¥0IMSILATIER AS MEAs Eastern blotting

11.Han1siaseviaiog wUunaae3s Eastern blotting lWSsutiguiu HPLC

o ¢ w ' o W eada v § v aal .
12 nansiaseisnesundvAunndvaundudiudseneunieis Eastern blotting

13 U5suisunan1siaseiusunm AS Tumagnaiiunaagid ELISA,

Eastern Blotting wag HPLC

14.8am5insesians AS lumegratunuazuinuiameyanaaou

immunochromatographic strip way ELISA
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Mg
peg/ml

ABTS
AS
AS-BSA
AS-OVA
AS-HSA
AS-MADb
BSA
DMSO
dry wt
ELISA
HPLC
HSA

MA
MAb
MALDI-TOF
ml

mg
me/g
meg/ml
mg/\
mi/min
mM

ng

OVA
PBS
PES

AnasupddnualuazAige

L ¢ ]

percentage

degree Celsius

microgram

microgram per milliliter

microliter
2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
asiaticoside

asiaticoside-bovine serum albumin
asiaticoside-ovalbumin
asiaticoside-human serum albumin
monoclonal antibody against asiaticoside
bovine serum albumin

dimethyl sulfoxide

dry weight

enzyme-linked immunosorbent assay
High performance liquid chromatography
Human serum albumin

immunoglobulin G

kilogram

molar

madecassoside

monoclonal antibody

matrix-assisted laser desorption-ionization time-of-fight
milliliter

milligram

milligram per gram

milligram per milliliter

milligram per liter

milliliter per minute

millimolar

nanogram

ovalbumin

phosphate-buffered saline
polyethersulfone



PVDF
rpm
RSD
SD
TLC
TPBS
v/v

w/V

polyvinylidene difluoride

revolutions per minute

relative standard deviation

standard deviation

thin layer chromatography

0.05% tween 20 in phosphate-buffered satine
volume by volume

weight by volume
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(Introduction)

1. anudAy uariunweInisiiniside

w@edlalen  (asiaticoside)  \uansUszneungu  leswesUusssenivily
(triterpenoid saponins) wulduesdusznaundnludiun (Centella asiatica (L.) Urban) Sauiie
AuthuedlneuasvesUssnalundouliaomougy  asswammussmsunndusilng  Wdaun
Snwromstilu thysialy Ty Snwemsseuinds Wevd Fullaans SnwilsaRamls Snwn
vnuka Snwweiin szgum Snnmiloningngtn SnwensEudule Snwemsies 1
faufuayulnsdug Wusrinwionisioulu nsemeh Snvidnfidues Mfounaskouuka Snw
Tsaurnides vinmiu Bume thanelva (@oduideanulns nsuinermansnisuwnd, 2550) Tu
Msegsvldthuniedieiiunu

gudvnandineves asiaticoside Tiur teiuaruswaztioatumsindalewes
(Kuppurajan, 1978: Lee, 2000: Veerendra, 2002 and 2003: Gupta, 2003: Doknark, 2003: Salout,
2003: Soumyanath, 2005 and 2012: Dhanasekaran, 2009: Xu, 2008: Xu, 2012) auulNaway
Snwunadon (Suguna, 1996: Sunilkumar and Shivakumar, 1998: Shukla, 1999: Nganlasom,
2008) funsTaAT (Chen, 2006: Wijeweera, 2006: Liang, 2008) Musyyadase (Shukla, 1999:
Jayashree, 2003: Subathra, 2005) N5EHUNTEUIUNTATNABAANAU (Lu, 2004: Cheng, 2004: Lee,
2006: Ermertcan, 2008: Tang, 2011: Paolino, 2012: Nowwarote, 2012) nsgRuviaiasuniiguiu
(Plohmann, 1994: Jayathirtha, 2004: Punturee, 2005) toafunisiinugia (Bunpo, 2004: Huang,
2004: Yoshida, 2005: Park, 2005 and 2007: Babykutty, 2009) Untloawaduszam
(Supawantanakul, 2005: Rao, 2005: Wattanathorn, 2008)

MneRugvaLadineinadlavesasiedeilaled  viliinsldthundu
duvsznoulunduf wanfusiaduguam uanadosdhenmaeussavlutlagiu idluussne
IneuazAiaUseme LLsiLﬂaqmﬂU%mmamaL%aaiﬂlmdﬁwuﬁuﬁ'uwa’waqi’mqﬁu Faagwuas
asiaticoside 8g5¥1319 1-8% lnvznuluviungeanlufeunguniauiaioudiquisy uasiivSum
drgaludounuaniud  BnsdmuinBinaanseswuludnluinnningviu  (@antuddeayulws
nsuAneIEansmsunnd, 2550) esanthunidumulnsituunliuasdnonmadutiagtudwmiu
panguslnasnaUszine (hsuassghaniswided, 2532) fedndudesdinsmuauaunmwreyiun
arsiteangvisluingiutaun ievsfunmuan mmasnssvesdnfnsiuazilaussavinalunsly

nsmuauamnwingAvaulng viiinunwingiu uasfuuselenisoguiinn vis
usuanaenfuvesdninruaziioussainalunsld  AnfunismuquannmuazUunmms
foonguilutnghvaslnsTadudeddyerneds  msmunuaunwingAvalnslnetdy  16fins
ouazWaumelanmsaivayuraansuinermansmsunng  nssvmsnasisugy lnelammaitu
wmsgruagulnshundusinfuayulnsing (Thai Herbal Pharmacopoeia) Ingludiuveinisnsa
Apsesiansddgoarsusiinsgiu (marken dulvginnslasnisasaendnuaiseizseiay
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Fau (thin layer chromatography) visenmauTnmuasviienduatsdrdglufivayulnsiedsna
wiTed wu gnisiiend mslnmsavienisliieledlemslasuilnns @ usSmamandiduies
msmnelianeidesiuithiamnsavenyiinuvesasddylufivauinglfothouiug

thun  ualnsiussgeglusnespuayulnsvesesdnisounielan  (WHO
Monographs) uanmnﬁé’qﬁmmigmayulws (Monographs)  vasthuneaglundysiiuvemany
Useine 19U U (Chinese Pharmacopoeia), iwasiu (HAB1), 8w (British Herbal
Pharmacopoeia, Martindale), 8wty (Herba Ind) wazlvy (Thai Herbal Pharmacopoeia) &1y
msgwayulnsiunvesnaivenmansnisuwig  lilimsasaendnwalansusznouluansain
thunfeiBseaaiouns (TLO) Tneldans asiaticoside uay asiatic acid {Huasisdinnsgu
(markers) @UTBMTIATILIINUIIENINGY triterpene saponins ﬁwu’tuﬁ'aumﬁ‘ah’ﬁﬂummgm
thy @swnunsnsndeuans asiaticoside uas madecassoside lngldia3as High performance
liquid chromatography (HPLC) (Sahu, 1989: Jain, 2007: Prateek, 2008) wag High performance
thin layer chromatography (HPTLC) (Singh, 2005) _

mMsiesziviinuanslas HPLC 1HuisTnsssivinamsiiiuiitonuasseniuly
togtu  Wesmnamsaamedaanslutiinui  iisessaazieiug  winsieseiseise
JudusedimasdsumsataisunisassaiesndediinluFesgunsciuenans Fwvilvims
Apspisneisidlueddsssnalunsiianeiun - udgunsaiuasiaiesioniiniauns
wazdpalimegua trgeinwiogiae Fdamnzdmiumbsnuiitelssanaifivaeniniy S
filiansatiedesfiomanieentuiiaseilunnaauils

Jegiasmsiesgimaduduylulad Tneldueudvefieldnsiaasuasdrdglu
aulwaduisnsifauuiudige Wesmnmuansalumsduiumsidegadumenizes uaz
ansaimsineiidsusnnidesmniisuagmnuarnnduazamnseinseildlagbisios
WSLNFIBYNABY (Geoffrey, 2007: Phrompittayarat, 2007) ﬁaLfJuﬁmaul%'Lumiﬂizqnﬁlﬁ
weuAveroa sdnlufivayulnavhmafaudienesisngds  EusA  weldlumaviunm
ansddylufivanulng desvnannsomuiinaldlusssznardudunasiiussdvinmgs sauvienis
Ussyndldyamsraaeuansdfieds immunochromatographic strip tewnmsgiuwazdeden
fvaulng  Feaztasanisnauasiliidlumsiienest  Samnzdwiugudaviomnonui
sulssnaer wenaniigiannsafmuintnsisasulaglfissusy #e33 Eastern blotting tite
frelumsiaszimuSinuasusazsinlanie Tne3silidernilondnis enzyme-linked
immunosorbent assay  (ELISA)  #sisifimnamesmsussnavlufivieglunguieafunuy
Thp2 (total content) uananiissaunsaiueuivefunuszgndldlumsvhnsuonansddlufiv
genunnansatavesislutuneudieadieds immunoaffinity column (MAFNR, 2554)

fedlunsinenidonded Fujaiunsmdaueudvefluguuuulilulaausaiidiws
sioans asiaticoside uiteldifuaTesiielunisiiaszvians asiaticoside TaaRaLIENIRTIvAB UM
Vanaansnarnitelilunsmvaunmunayulnstiun lassnisiegiiniswann3siased
#1838 ELISA, Eastern blotting Wazyanaasudgisnismeduyululad ieldifumnasgiulunis
psIvtendnuaivedans asiaticoside FaTuasddniiqnineivestaun
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2. IngusaeAvaInsive
21 ewdnansgifunuuvulilulrausareioiedleles
2.2 WannBlareivinauasasivasuaumwansieidedlales lagldarsgiismumu
wuulslulaues MnanlH

3. UszTomfiianainarlisu

3.1 Wansgidumuuuulululreusasioededlales  iethlulduselomilumsnsie
pseilTunansddny

32 IMlessiuiinuussanssugunmansieideilalediifiaunm  azeon 5052
Tneldasgisumuuuulilulnausaiingnls

33 nweans fdseen wiadidnanduius annsoliiEieseidensfideRanuntun
weldlumsenunuamunmingiulfesiiussaninm  Sedemasiomsadrayadiiiy
it unandnvesnunsns

4. wirpnuiiazdman1sidelulduselew
ANENAYANERT  MIBNUNIASTATENIUIAE TR UM INRINER A9 TTUYR
\nuASNS JNEn deean nasnduuszansumly

5. Lqun"uid"utmaﬂmﬂ‘[u‘[aﬁﬁanamﬁﬁ'ﬂémjuu’i‘lwmmﬂaﬁvuqﬂms%ﬁa
51 maksunitanuddegnguidwang  lagnsdavisenunsids msdiavenasy
Jrmswanife eweunsliun  apsindvmans  mhsnumadguazientud
Aendeatunsiausdnsasiagulng dudn dwesnuazuszymumly
52 meahainddeiulml Teebidudunilweimsfnyrivansinusdmduindnm
sEAUUTYYIRS wazmsviTineninusdmivinAnwseauludindng

6. VBULYAYDILATINITIVY

nmswdinansgiismumuuuulululaaueasie  asiaticoside  lnanmsinSeuansnandl
fuvny asiaticoside  Widausafulusiuifluanalugifieairausuny  (haptan) thensitldan
nszfumygiendalilulrauoauoufived  vhmsnsasunmautRvewavRuedfinanldlagily
ayaaeuuanTRlumsiuiuas  asiaticoside  warensduiiignsleasaindndifsaiulagis
competitive ELISA Wauni5asnedde s ELISA Yimsmianugndes anula wazanuuwiugily
msAessd 9ntuhamiinisenaseuniinuas asiaticoside  Ainuluthunuasinduiusind
trunidudmyszneunlauiisuiuansinasgiy. WauBlasesd asiaticoside  uulumuswinEdS
Eastern blotting 9Iu8aN15HAILIYANSIETS asiaticoside #183T immunochromatographic strip
welfiiuinasgrulunmsasiaendnuainarBinavesasyiag
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STELLIAT (\Hau)
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1. IR35ULOURLIY asiaticoside

2. nsrqunyliaiiulouiived

3, waaleuslaufianaweuived

4. uonu3gviuaudved

5. asvaBUANANTRTBILBURUBANY
a15lATsas1eting e

6. WAILTIDAATITWANS asiaticoside
A8 ELISA

7. mMUSa s9neRt N RYTIUN
wavndnsasinitumidy
dulsznav

8. WAIUTIDAATIENANS asiaticoside

AU Eastern blotting

9. adlasams Weuseau
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(Literature Review)

1. fayaluvasiudun

Foinemans Centella asiatica (L.) Urban

136 : Umbelliferae (Apiaceae)

Foros : Hydrocotyle asiatica L.

Yoty : Asian Pennywort, Indian Pennywort

Jodu : BN (Male), fnvuen (Mamdie), 1uUnAse, nediuen G1U19)

2. ANYUSN NN EAERT

YundunssaliFuannty Feslumuuiuituuas Ssneeniite feseusivy
Uszuse Tuidlen T8nunizadroguls Tunaw au1anine 0.8-5.5 suflains 81 0.5-4.5 LwuRns veu
Tunuudndituvevdnuuaiiane Taludhan diluwanuuuifie GUA 1) Beawunszandeu
1-4 Tu wazenadhnndie 16 Tu usaznszqnasudrninaiy Auluem 0.5-40 wufms TWnidng 9
Taufu demensentivenlu  wuudsudes I 3 eon aonnandlaififunen Tudssduil 2 Tu guld
futdanonyn 0.5-5 lwufuas aenegsamiu 1-5 aen aenauysaina i 5 ndu ndudssle ndu
pon JUfounauudelinine om 1-1.5 Sadums &117 1Fe7 usaFe vidownumuy inasiner Sewady
fundusen 31usesmendl 2 win amBedluiiveu wnaswedls Aunasll 2 Su Fildedlena
Ay 31 2 wad wa 31 2 wa (1 wileadana) Anty visdruuenanfuileun sunan wuununay wuie
¥4 0.3 1sufluns 812 0.3-0.4 wuRims Ty 7-9 ndu wiazdudenfeiushodu adeiduly vy
neugeu utasindss Yaunflwanisnssaneiugiiviuandounasfnundou Juluiuiiy aufesed
mmqth 1500 wms (Hargono, 1999: Thai Herbal Pharmacopoeia Supplement, 2004)

gﬂﬁ 1 Uaun (Centella asiatica (L.) Urban)
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3. dsswAMN e TusFuen

Tushsrengsivldthunifetiediveuds  UsemalneiinsTdusslomiviuntuen
wdlumn wazruthunnunuedy Wy luhsedareinlulansssgwiuatearss Idun
fnfugngu srfuemen fiueuiaugniden mivaulinsanve asTnauamNsTIMIEMdLHRLng
Tunfisiu fnwiomstiiu Wuewige wlouasthpimd $nwenmsseunds Wesd 4
Jaame Wuenduladiady Snulsafovids Wsnwuiausa Swiuafe sequn Snwifiwilesaingng
fn wardnw evnsdudude lWadiawiduinu omsiessas uansnidildnanluiue
faivagulngdug Wuednwemsdoulunssne snvdinfidues f¥ounssrouuia 3w
Tsahndles vnmii Fupe thanslue @ndddeanulns nsivermanimsunng, 2550)
venaniifedinslithuneglusimemiandwinfulunarsuseme 19y Tuedoliun Ju Sude
nud funn a1 eawin Rautud aidann Suladide Tuewinmilaun ean awegu auen 1
11 ape W3 wandant TuglsUlaun Sangu

4. 93AUsENBUNNUAY

asAUsENaUMaAiuasiun wumsﬁLﬂuaqéﬂssnawé’nnfcjulmma%ﬂuaaé‘m‘lﬂ
fu (triterpenoid saponin) Aid1Agyléun asiaticoside, madecassoside kagagndslau (aglycone)
(gﬂﬁ 2) Tagagwu asiaticoside TuuSunuiimnnnitansyiingu uenainiivaundessnaufensnesdl
Tu @mino acid) Wanluess (flavonoids) Sanasud (alkaloids) YsiuveussweazansUszney
319 (Leung & Foster, 1998: an W idvayulng nsuinermansnisunng, 2550)

R3

OH R1

Compound RI R2 R3 R4
madecassoside OH CHs H Glc-Gle-Rha
asiaticoside-B OH H CHs;  Glc-Gle-Rha
asiaticoside H CH; H Gle-Gle-Rha

madecassic acid OH CH; H H

terminolic acid OH H CH; H

asiatic acid H CH; H H

5UH 2 asnqu triterpenoid saponin Aiwuluthun
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5. qusmandaiven

aslungy  triterpencid  saponins  AEIMSANWIQVEMANdYInefunnAe
asiaticoside uag madecassoside Beilnvidmunduinerfiddlaun tediummduareaiuns
\ndalawes (Kuppurajan, 1978: Lee, 2000: Veerendra, 2002 and 2003: Gupta, 2003: Doknark,
2003: Salout, 2003: Soumyanath 2005 and 2012: Dhanasekaran, 2009: Xu, 2008: Xu, 2012)
auuusalazdnwusadon (Suguna, 1996: Sunitkumar and Shivakumar, 1998: Shukla, 1999:
Nganlasom, 2008) Amums8u@sn (Chen, 2006: Wijeweera, 2006: Liang, 2008) mua%aaass
(Shukla, 1999: Jayashree, 2003: Subathra, 2005) nszéjunszmumsa’s’wﬂaaamu (Lu, 2004:
Cheng, 2004: Lee, 2006: Ermertcan, 2008: Tang, 2011: Paolino, 2012: Nowwarote, 2012)
nszAuvIDETUANANAY (Plohmann, 1994: Jayathirtha, 2004: Punturee, 2005) Usanumsiia
uziSa (Bunpo, 2004: Huang, 2004: Yoshida, 2005: Park, 2005 and 2007: Babykutty, 2009)
Untoawaduszam (Supawantanakul, 2005: Rao, 2005: Wattanathorn, 2008)

6. psanenfiieadas

msmvanauandun bignsenueglunmsgruaulnsvesesamseuielan
(WHO Monographs) usnainigasinmsgmuayulns (Monographs) wasthunaglundasiniuues
vawUsena 1wy U (Chinese Pharmacopoeia), lwesiu (HAB1), &angw (British Herbal
Pharmacopoeia, Martindale), duly (Herba Ind) wazlne (Thai Herbal Pharmacopoeia)
(Etuiduayulng nsuinermaninisunng, 2550)

mmsguayuinstuntesnsuinemansnisuwnd Aldsreausgly Thai Herbal
Pharmacopoeia; supplement (2004) finisasiatendnualansusznavluansatadiunmeitsaiay
RuMN (thin layer chromatography, TLC) lawldans asiaticoside wag asiatic acid Huensuad
WM (markers) @IUITNMTIATIBIUTINUAIINGY triterpene saponins finuluthuniiteld
Husnasgrutudslilignszyeglu  Thai Herbal Pharmacopoeia fifiBesIB4uMIATIIABUANT
asiaticoside ua¥ madecassoside lagl#i30e High performance liquid chromatography (HPLC)
(Sahu, 1989: Jain, 2007: Prateek, 2008) way High performance thin layer chromatography
(HPTLC) (Singh, 2005)

Brshasgimediuduyluled lngldusuiveriielinsaasuarsdrdnlumplng
Lﬂui%'msﬁﬁmmmjuéﬁga iormnauannselumsiufuansldognsuniziazas uazannsoi
MFisilduunnfisiniianuarainuazsnaraunsa e s ilalag idonndoy
fhethanieu (Geoffrey, 2007: Phrompittayarat, 2007) Fafuiiiraulalunsuszgndldueuivedse
asddgluivayulnsinvhmsfaundieswidedd  eLsa  ieldlunmsmuBinuansdwolude
ayulng Lfiaamnmmsnmﬂ%mmlé‘lusvavnma"uéguuavﬁﬂs“?iw%mwaq sauﬁamsﬂsvaﬂm"l‘ﬁ'mm
ms’maaumsmﬂmmﬂﬁ ImmunOChromatOgrapth strip Lwammmﬁwua"ﬂﬂLaanWﬁanulws %

siaanatamasalddelumsiiesed favne dmugnanvSomirnanuitieutssanutios
uenniitaanansaRannnsaseaeulnglduniusy feds Easten blotting tiegrelun1sdinse
witinuasusiazeialédne  TnedsiiNenmiloninis enzyme-linked immunosorbent assay
(ELISA)  Minswiuinuvasmsyssneuluiindeglunduifsafuuuulaesan  (total  content)
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uonaniifamnsatueuiveiunszgndldlunshnsuonansddylufis  semninasatnuas
Fludunawdeadeds immunoaffinity column (M3#nA, 2554)

Tululrausalaufuad (monoclonal antibodies; MAbs) Lﬂuaugiuiﬂay,?iwﬁﬂ IeG
fimilousu (homogeneous immunoglobulin) Leaangnainananisaduie clone winifieaiu
(gﬂﬁ 3) @mauﬁ'ﬁﬁﬁ‘uaa MAbs Aefiaudiwizas (high specificity) lngasidviujisentu
antigenic determinant g uninAgIULlIANATBILBURAIIY (antigen; Ag) UasliauvouTug
(high affinity) tieaanlunseuIunsudn MAbs SuanunsavimsAmdon MAbs il affinity gasia Ag
1% war MAbs #il affinity qaﬁmmsnﬁﬂiﬂ*ﬁ‘lmummLﬁuﬁuﬁw ulasnsufisilansy) vivlvian
Ufii3e15Unau (background) lun1svnaaeadla

IgG
{~150 kDa)

gﬂﬁ 3 Taseasne Immunoglobulin G (IgG)

fswrunsudauasUssgnaldlilulnausausuivefiiensieneiiBsnuninuas
USinaesanssssumeynarseie lunisiieseideliinay wededidunldliun EUSA uas
Eastern  bloting  dumsiesvidiemunmiiuagliiveda  Eastem  blotting  uag
immunochromatographic  strip  @15555uw1ATIRs 8 e eilegldlululrausaueuived
wanslunns1en 1

dmdumsudnueudveiuuulululaausasioas asiaticoside dauduansngumdniing
Tutruniulunnedssliiihnsine Saduhadldunsussgnildueufveireansiinaui
MsATIATIRRIE3s ELISA WeldlumsmuTuans asiaticoside 1ipsnnannsamuiuinild
Tusseznandudunasiussaviamge  sahimsussgndliyanssasuansnguilifiomnasgiuuas

Antdanwyayulng
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seleuaTIY
(Methodology)

1. msuanlululrausausuduofse asiaticoside

1.1 M3mIeULBUALIIY (antigen)

thans asiaticoside (AS) Felfifunsuaunhmsienredulusiuiifluana
Tngiiieadaueuinu (hapten) lagvinisideusiefulusiu bovine serum albumin (BSA),
human serum albumin (HSA) uaz ovalbumin (OVA) fagufjiisen periodate oxidation
(ishiyama, 1996) lawir AS araelu dimethyl sulfoxide (DMSO) wazAoye neaadlu
ansavan sodium periodate (NalOp) ¥inmsmuansazangnaufigamgivieadunar 1
Falus sndudnansazany BSA fiazarelu carbonate buffer (50 mM, pH 9.6) uaznause
Huan 5 $alue andurian dialysis Tuth 5 adaasiluvinliuiedag lyophylizer 1wy
AS-OVA lag AS-HSA l¥nszurunisidentiu

Ul 4 UfASensiAin AS-BSA

1.2 M35 hapten number 983 AS-BSA
ynsasaaadeuiiedusunisidewsedulusiiulaglfirSes  MALDITOF  mass
spectroscopy (Voyager-DE STR, Applied Biosystems, USA) WagAuitdnuIu AS Ui AS-
BSA TnanisinausenannAiinléain BSA

1.3 msnseuvyiasaueusiued (immunization)
mswmaaaﬁlﬁmumsﬁmsmmnﬂmznssum'sﬁ']ﬁuauanm?;m wazly
dninaans wminenduguaswstd  waglduluiusesmsoutRlvidiiunmadoualddn
wNeaY 9/2553/ Research
vhnsiaansnsedu AS-BSA Lhiiudnatesiea (intraperitoneal) VOIULNAR
(mouse, BALB/c strain) #illeny 5 dUnmi lasvhnsdanszduadausndae AS-BSA (100
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pg/ml) 21y Freund’s complete adjuvant Mé’amnmsnszﬁuﬂ%"’msn 2 Ut yn1saa
msnizﬁuﬂ%’qﬁ 2 Toeviinsdn AS-BSA (50 ug/ml) saufiu Freund’s incomplete adjuvant
niudn 2 Fanivhmsinansnsefuaded 3 Tnevhnsin AS-BSA (100 pg) Wesedaien
vhnsmsiedeuntsaiteansgifunlasihdiu (serum) vemymdsnmsnseduluiui 3
geusaradanyhnmsasieaeulng®d direct ELISA uas competitive ELISA Jufl 3 wdsnse
nsvdunsagaie vhnsshmyuasfneiuesnuitevinsvasusead

1.4 NMSYADUIINTAA

ﬁﬁﬁﬁmawgﬁa%’w Ab wvhnsaiauenian splenocytes warunlunasusauiy
waaludlaun (HAT-sensitive mouse myeloma cell: SP 2/0 Agl4) dau73s polyethylene
glycol  (PEG)  (Galfre,  1981) Tnevnaadeassunauiulusnsiaiu 51
(splenocyte:myeloma cell) wazludusies mnthudy polyethylene glycol (PEG) avly
luwadnauitotislunisnasusiufusenwad wavsiinisidsagadlusmisides
hypoxanthine-aminopterin-thymidine medium (HAT) 71 37°C Ty 5% CO, incubator 1y
181 10-14  Ju wad myelomas  fliiAan1svasusinazaengrivessUjiius
aminopterin Viaq'lu HAT medium @ splenocytes flaiianisvasusmazaeluies wad
ﬁﬁ%imaq’lu HAT medium aziluwaditinainniswasusauii3enia hybridoma cell 99z

[N 3 v 3
wusiitu colony usauldnsalan

1.5 msfiniFenigadidenselouslaun (hybridoma)

vnnsdadennguiadlauilann (hybridoma)  fianunsawdnusufvedse
asiaticoside lagiind@au supernatant 0 SIAEILYINNIATIRADUNSHARLBURUDALAY
3% direct ELISA uay competitive ELISA Lﬁa‘lﬁndm%aéﬁm?ﬂmLLauaU’aﬁﬁia asiaticoside
wihnsueneadiannsondaueuivefve asiaticoside dliduiwadifes feds limited
dilution (Goding, 1980) Tnsmsidenawadliinrududusiieg udwsdsady tissue
culture plate il 96 wau laglinududuveagadusaznguiiuiunm 50, 20, 10, 5, 2, 1,
0.5 ua 0.25 cell dovau ANddy wdrwizdesdfuruussana 10-15 $u den colony
Ainduainvan Tuemududu 1 celuwell uazlinauanifu antibody screening test Jufiu
meaﬁuéﬁv’ummwLgmuamﬁuﬁﬁmudaw

1.6 msuenuigvsansgiishumuuuulululaauea

1@ supernatant ‘uaqmmﬂgﬂﬂaﬁiﬂmﬁﬁﬁnaquﬂumsmmsnwﬁm‘lu
Tulnawsausufivedse asiaticoside vhmsuenuavdansgiisummuuuulilulaausase
asiaticoside Iﬂﬂmummﬂgﬂﬁilﬁu pH 7 adlUlu Protein A %38 Protein G column
ddey Fc wer Ab aeduiy lecting iindeuegiuiaaluy column wdwandrashe
phosphate buffer (pH 7) awdllawe IgG Vié’qmﬁwag'lu column Mnifumzien 1gG 8an9N
column Taamsaseansazay citrate buffer (pH 2.7) USuansavans MAb fildlviiu
nane wagn dialysis Tuth 5 ade ud3evilsiuviedae s lyophilize
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2. arvdeuanaudAvedlululpausauauivefidaiadeslalyd
2.1 enuannsalunsiinlfifisendu Ag (Reactivity)

7352991873 indirect ELISA Tnayvinn15iAiauiiued 96-well immunoplate #g
AS-OVA (1 pg/ml) fiavanglu 50mM carbonate buffer (pH 9.6) ¥Inn159U plate 737 °C
Wuan 1 49l wazdnadie 005 % (wA) Tween20 Tu phosphate-buffered saline
(TPBS) 91nturinns block Wsiuiliiiy non-specific 1agld 5% (w/v) skim milk Tu PBS ¥
msau plate 7 37 °C Wuaan 1 $alue wazdradae TPRS udwhn1sifiu anti-AS MAb 7
arududusineg asly ¥iniseu plate 7 37 °C Wuran 1 92lus uazdradae TPBS 91nifu
Javinnsifin peroxidase-labeled anti-mouse IgG (1:1000 1) ¥ihn1sau plate 7 37 °C
Wunm 140 wazdesoe TPBS  warludunrsuaavineyinisifuansazany substrate
(0.1M citrate buffer (pH 4.0) 71 0.003% (W) H,0, way 0.3 mg/ml ABTS) vihn1sau
plate 7 37 °C WHuwan 15 undl LLaxﬁﬁmi"J’ﬂmmstnﬁuuaw”naLﬂéaq microplate reader
firuenIAdu 405nm wae 490nm faudiuduTes MAb mﬁﬁﬁnﬁsQﬂnﬁuLLaaLmﬁu 1
axgnilUltlunisvin competitive ELISA

2.2 anuduwizlunisiuduueusivautviuneg (Specific binding activity)

M998 indirect competitive ELISA Tagvinn1siadauiia immunoplate ¢
AS-OVA (1 pg/ml) fiavaneTu 50mM carbonate buffer (pH9.6) N5V plate 7 37 °C
Wuan 1 49l wazdnede 0.05 % (vA) Tween20 Tu phosphate-buffered  saline
(TPBS) i block Tusaudlifu non-specific 1ngld 5% (w/v) skim milk lu PBS ¥
nseu plate 7 37 °C \uan 1 $2lae uagdredie TPBS wdviinnsifa anti-AS MAb 7
anududuitlifnmsganduuasviniu 1 99nmsvh indirect ELISA Sauffuansunasgiu AS 7
AMULTTUSY (200, 100, 50, 25, 12.5, 6.25, 3.13, 1.56 ug/ml, 781.25, 390.63, 195.31,
97.66, 48.83, 24.41, 12.21 ng/ml) ¥hnnsau plate 7 37 °C 1uan 1 $alus uazdrede
TPBS 91niuTevinnnsiiy peroxidase-labeled anti-mouse 1gG (1:1000 1) ¥n150V
plate 7 37 °C (uvian 1 2l wardnedae TPBS uarlutumauaanevhmsiivansazay
substrate (0.1M citrate buffer (pH4.0) i1 0.003% (v/v) H,0, way 0.3 mg/ml ABTS) i
mM3ov plate 7 37 °C i 15 undl LLazv‘hmsi’mmmsqmnﬁuumﬁaUm'%aa microplate
reader  #1MNNENARY 405nm  uaw 490nm  nsmitldaniBdarldilunsvinasg
(standard curve) Tunsitaszviviusunn AS Tuseting

2.3 auauInduiuatsvindue (cross-reactivity)
M3736178733 Indirect competitive ELISA wilaunsun specific binding activity
o a ) o = v v o o P P [V
neTutumeumsiin MAb saufuansfidlessadnindifusieansyiindus Aenududusneg

dlelarnsgandunasazitlvaiansmudrFailumean % CR auaunsues Weiler uaz
Zenk (1976) A@UANS

ICsq for tarset compound
CR (%) = >0 : P x 100

ICso for compound under investigation




3. WaIlL1ASAAsIeiuIUSunuans asiaticoside 1ne3s ELISA
o (Y] 1 4 a L4
3.1 MSIASEUAIBEIWNDLTLUNTIATIZY

PER LI TP I

PP

fegrstiungniiuandminguasestil weuuny  NIIWIMIUAT  uASUSY
aysusms  wazgifin  wasfegawiuuia  (Hydrocotyle  umbellata)

P~ v = ) ' o W Ao @ ' [V
auasws1il assuin wazgnssnygd wasiedrandudnainiivhiunidudiudszneu laun o
T 2 f198N, 198 4 fpE, Bwauga 2 fMedn, AN 1 Meduarinuued 1 fMegn

YUY TUNAIDENAYNINTIVALLDUARIL

LY 1 = a 'Y
aufeteigamadl 50 °C Wua 2 Fu

l

UALAar T8 19UTNN 30 mg

l

A3 Methanol 1 ml waulidnfudeds vertex wag sonicate 1w 15 W
v o v o . < «
withluanaenaumiulATes centrifuge M1 5,000 rpm Wukan 5wt

i

andula (Supernatant) ldvasavaass
innsanagianus 3 A3
) Wrdu Superatant Aisausmlanavunluszivenn
Tu water bath #igamgil 60 °C Juuws

l

WAl 20% methanol 1 ml asluansanauis

l

N399I 0.45 um filter

o

UlUdimsiesisngds immunoassay wag HPLC

X



14

3.2 MIUATIEIUTIUETS AS MeTD ELISA
W Emslesgiuiinuans AS lumogisivayulnsdiunuasiiuuii
gufivaniiusema uaslundusuefidtaundudulseney #e38 indirect competitive
ELISA Tngld anti-AS MAb fidnls auislute 2.2 Taslutumeunsifiu anti-AS MAb tuae
Wndwfuansatameganoglfiiasgimuina lumududusineg wagldnsminnsgu
NWANTIATIEWD 2.2

3.3 MTIATIEUSINUENS AS 838 HPLC
MNsiasieiusmnuans AS lusmegnauuSsuisuiuigme immunoassay oy
fanmnelunsinseidd
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 (LiIChroCART®, 125 mm x 4 mm, 5 um particle
size, Merck, Germany)
Mobile phase : 25% acetonitrile in H,0

Flow rate : 1 mU/min

3.8 M1IRTIVTUTBIANNYNGTBIWDIITATIEN (method validation)
msﬁnm'ﬁlﬁﬁwmsmsn%’usaammqnﬁawaﬁ%‘%Lﬂswzﬁ Tun1smdsnnmans AS
TneSaemisfimasanen il
3.4.1  AudNRUSIEURSS (linearity)

Preeuduiuans AS egludin 078 - 50 pg/ml azoglurieidl
mmdureans v logarithm fildanns indirect competitive ELISA {Hudunss artmun
Towauns Y = -1.1051n(X) + 1.871 F4lvian r° = 0.9987 (Y = A/A, x 100; A, = absorbance
with no AS present and A = absorbance with AS present, X = concentration)

342  auwiug (accuracy)

MTIEDUANNLLUEAETS Recovery method lawifin AS Ui
12.5, 25 uaz 50 pg lumegnviunuazainaigisinelfuivseswnldlunsveass ud

2/

IUAASIEYNIEAS ELISA 91ntius i@l % Coefficient of variation (CV) waz %

recovery f4dil

S.D.
CV (%) = —— x 100
mean

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

Added amount
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343 A (precision)
m’JQaa‘ummmmt.ﬁmi@aﬁm‘ﬁﬂymigm AS Tty 1.56,
3.12, 625, 12.5, 25 pg/ml fvgeas 3 ads Wisuieumsinssinielu plate Weaty
(well to well; intra-assay) wazsewin plate (plate to plate; inter-assay) uawa
AATIBIIANIUMT % CV (coefficient of variation)

WAILNIEAATILHENS asiaticoside vulmuusy Tnads Eastern blotting
4.1 MFIATIEVES AS meT3 Eastern blotting

nsWaiuTISesialonanwailazUSunans AS uu PES (Polyethersulfone)
LLWUTY fedd Eastern blotting Tngludumeunsnasviadnedudsvi TLC foviins spot
asIAsIu AS uazansaiasetetiunasuy PES membrane Uil sty
PES membrane Tldaslu tank ﬁussqa’ﬁasmﬂ 25% acetonitrile 3914y mobile phase
599U mobile phase Adpufiluaudisdrntae PES membrane 1usiu membrane 8ansn
vilukauduluansazans Nalo, (10 me/ml) wehfigamgiiieadiunan 10 uii dee
vndu udwdlu 0.1% gelatin Tu 50 mM carbonate buffer (pH 9.6) lwenTigauugiivioady
na 5 42l dralaeutlu TPBS 5 wnfl 2 seu widsurluarsarany anti-AS MAD (wEhuu
dudaduna 2 Hlue vhnsdwdae TPBS 5 wift 2 seu annduiluurluasazane
peroxidase-labeled anti-mouse 1gG AT 1:1000 winlu 0.5% gelatin Tu TPBS g
vihudadunan 1 ¥l wdwndediae TPBS 5 undi 2 seuFetuku membrane g
Tuansazany 4-chloro-1-naphthol (10 mg/ml) Tu methanol Al 0.01% H,O, g
gamgivieaduian 20 Wit ntuvganisfaufisensasnstiluutluingu vhusi
membrane  WwhazuasinnasamuSinalaslusunsy  image)  analysis  anniu

Wisusunani1siasIEiaIndd Eastern blotting AU HPLC

4.2 MINTIVTUTIANMUYNADIBNIT AT (method validation)
msﬁnmﬁlﬁﬁwmsm‘n%%’usaammgnﬁawaﬁ%ﬁLﬂswsﬁ Tunismu3uiaans AS
Tnginemsfinesaeg e
4.21  anudunusiduase (inearity)
Fennududuats AS 12,5, 25, 50 uaz 100 pg/ml galdniu

Wutuanmsgulumsiiassiniuna AS #ae35 Eastern blotting deiwualavaunis Y =

38.86X + 27.8 HalWA1 I = 0.997 (Y = Area of spot, X = log concentration)
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4.2.2  AMuMuE (accuracy)
A5IREUANLLLUEN RIS Recovery method Taldin AS USunwu
25, 50 waz 100 pg wsednthunuarvadadedfiderfuiuseguildlunmmeass uwé
1lUAasesisheds Eastern blotting MNUAAAMNEN % CV uas % recovery
423 A (precision)
arageuANUmALAsdlneiInT IR AS faegar 3 a¥a
Wisusunmsiiaszinely membrane 1Wafu (intra-assay) Wazszwin membrane
(inter-assay) WAMUNANATIERUIAIUM % CV

WAIYTIBIATILHENS asiaticoside 1a83T Immunochromatographic strip
51 Mawsen detection reagent

¥N15USU pH vesansazany Colloidal gold Tle 9.0 deansazaty 2% K,CO;
Pntudn anti-AS MAD (20 ug) asluasazaie Colloidal gold (1 ml) muﬁqmmﬁﬁaq
(25 °0) Wuian 10wt 9anduiiin 85A u 0.1M Tris-HCL (pH 8.0) Tldimudardugading
1% BSA sadaliTlgamgives 1 dalae wihdailuthumiesd 12,000 rpm unm 10
wit menaudiliirluazansly 19 BSA Tu 0.1M Tris-HCL (pH 8.0) uazifuligamaii 4 °

aslinsa9aau (detection reagent) Usenaume anti-AS MAb-colloidal gold
(20 pb), 10% sucrose (15 ul), 1% Tween20 (7 pl) LLax‘lf”l (8 pl) U1 detection reagent 2.5
ul Memaguy glass fiber conjugate pad (Millipore Temecula, CA, USA) AT

gouniiviod 2 Falug

5.2 NISM38U capture reagent
T4 AS-HSA U test capture reagent uagld anti-mouse 1gG Wu control

capture reagent

5.3 NSLA38N chromatographic strip
vwum control (anti-mouse 1gG; 1 pg) Way test capture (AS-HSA; 2 pg) aduu
WHY nitrocellulose membrane (Millipore Temecula, CA, USA) ﬁd‘lﬂﬁ'uﬁdﬁqmwnﬁﬁm 1
dalas vntfuhluuglu 19% BSA lu PBS wehiigamgiivies 2 $2lus wéidednadhe TPBS 10

wi vdantuisliuiaasdalildaunimanzay Usenaugansiasnagui 5
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Membrane

A -*;"*-T;~""w»\7,‘»s~=¢~r.. o i secees

I <— Backing plate

Sample Conjugated Capture  Controt Absorbant
pad pad zone zone pad

L L
o ® @

B

3‘Uﬁ 5 94ARTI9@1T immunochromatographic strip: A; 6’1’114‘171\1, B; Auuu

Tugans9UsENeUMBwsY nitrocellulose membrane #ven control uay test
capture AuANUIENBULTIPIY conjugated pad WasUaviuaan sample pad dumuuuay
A2 absorbant pad

ymsasaeuats AS Tng thmsatetaundiadamude 3.1 unhnsidensas
5 wh i 400 pl ldluvaeaviases sntuiy stip adluarsadnlaglilvidiuves
conjugated pad duNanuasans ansafnazindsuiituluaute absorbant pad SORSIWE
Hunan 10 Wit vinansafedl AS sgazusngdifiesu3ion control zone Wiy wazuN
ansafalifl AS agarUsINg@Rau3in capture zone Wag control zone

MsmMTIAARtun1smsIawy  (limit of detection) vilagldyansiaguadly
asavanbasgu AS Fanududuiag mmiudunaralaogdvewaianunsonaaiul
Fomailummandutu AS saspuiiesiian
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Un 4
NaN15IY
(Results)

1. nsuanlululrausawaufuafsa asiaticoside

Asiaticoside-BSA (AS-BSA), Asiaticoside-HSA (AS-HSA) uay Asiaticoside-OVA (AS-
OVA) annsan3oufiensyuiisentu sodium periodate (NalOg) uaziinnisidausefuuing
Fumisweatiana AS-BSA #lfilunsiamen hapten number #auieSes MALDITOF mass
spectroscopy wunswﬂﬁﬁé’nwmxgﬁun%qﬁ m/z = 69,433 (§1J‘17'1' 6) Immﬁaﬁnauﬁmﬂhimaqamm
BSA (66,433) axldnaiimdeuinty 959 Waideutuminluanaves AS udnglfivinfuyssnn 3
Tuiana aztiue hapten number 199 AS-BSA Wit 3

683D 56

I eoas7 27 26686
o
SesAp
F8538.57 1
71125 24
90 gﬁzesoa " 7151241
! 14717 \;\‘
: i
97935,95 ) 71987 70
v A
" 6748772 J2385.28
87234 03 '\ 72628 12
1 “
i 3
0 46592 96 "
K 3
> §6239.47 : N
% 5&%0 00 }73357'64.
§ Iy ‘\14238,54
£ wggi;lﬂ 01 *, 7521135
o — e "\, 7589401 .
R R N ~ T 78914.82 K i
YA A A A N AN p A ey A
50
40
Hozo 604186 67134.2 73840.8 80565.4 87281.0

Mass (miz)

5UA 6 MALDI-TOF mass spectrum 484 AS-BSA

lodnnseRumymes] (BALB/c strain) #at AS-BSA waxyhnisnsia Ab se AS iy
abunndfumgudy Inhmsshmyiodweadihusenhmshmsvasusiuiu myeloma cells
(SP2/0-Ag1d) #1833 polyethylene glycol (PEG) iitelldigad hybridoma nuhnsdnden
lawziwadfiannsnade anti-AS MAb léaeiiansned3 Umited dilution  Tneldmanisdmdends
5197 2 Tnaufianunsandn anti-AS MAb Idfian Ae 284 ihlaaudimvinmsdsaiuuiinauay
uenu3ans MAb fldlaeld protein G column
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A15199 2 N159923UTEENSNW hybridomas M875 ELISA
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LNO- indirect indirect Comp. Comp. No. indirect indirect Comp. | Comp.
OVA AS-OVA AS MAC QVA 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
LlAS -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
101 | -0.004 -0.004 0.001 0.004 1D2 1.577 1.563 1.527 1.525
1D3 [ 0.002 0.010 0.002 0.003 104 -0.005 -0.005 -0.005 | -0.006
105 | 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 0.001 0.000 0.004
263 | 0012 | 0006 | 0000 | 0009 R e 0
2B5 0.848 0.893 0.898 0.951 0.049 0.040 0.048
2Q1 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
201 0.005 0.006 0.005 0.008 2D2 -0.003 0.000 -0.002 0.001
2D3 | 0.006 0.007 0.006 0.007 204 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
382 0.007 0.002 0.006 0.006 383 0.010 0.005 0.010 0.012
3B4 | -0.002 -0.002 0.004 0.003 3BS -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 3Ca 0.009 0.004 0.007 0.010
3C5 0.006 0.005 0.005 0.004 301 0.001 0.003 0.000 -0.002
3D2 | 0.008 0.011 0.009 0.006 303 0.002 0.005 0.002 0.002
304 | 0.004 0.005 0.004 0.002 305 0.013 0.015 0.013 0.010




2. asnasuananTAvaslululrausausuivofsaiadsilalen
. d a P [3 i 1 o
anti-AS MAb findnanlaau 284 Luammﬁmwqmauumawwzwumﬂu%uﬂ lgG1

Fadldu light chain uwdin A (13197 3)

A15199 3 NMIvwtin (isotype) 189 MAb 284
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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 1gG 2b 0.026 | 0.014 | 0.015 | 0.018
Rabbit anti-mouse IgG 3 0.414 | 0.398 | 0.364 | 0.392
Rabbit anti-mouse A chairi 2:031 | 2:021 |"2:009~| 2020~
L Affinity purified anti-mouse (kappa chain) (rabbit) | 0.575 L().S?ll 0.559 | 0.569

AuamsalunIsinaUgisenu AS
AsIv@euANAINIaluMARAURASENAU AS (reactivity) villagds indirect ELISA
MEN9l389719 MAD luaududuiuandnii naenmseTaiadagun 7 wuingaanududures

MAb  nanusathlUlglunisieszvae
absorbance iiu 1 Av 0.1 pg/ml

0.08-0.8

pe/ml Tegaududuimunsauniven

Absorbance at 405 nm

O T v T
0.001 0.01

T T vrrrmg

0.1

T 7 LTIy T T rrrny

1 10

Concentration of MAb 2B4 (pug/ml)

31]17'1' 7 Anwannsalumsiiauiisennu AS ¥e4 anti-AS MAb (2B4)
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ATIUTUWIETUNITIUAY AS
nsnsrvasuAuduwizlunsiuiu AS (specific  binding activity) vinlag3s
indirect-competitive ELISA ¢men1sidean AS luamnududufiunnsaiu mamﬂmsmm’iﬁwé’agﬂﬁ
8 wudwmqmwm‘fuﬁLfJuLé’umwmnﬁWaq’luﬂim‘*ﬁwﬁu‘um AS 3AsF T 0.78 - 25 g/ml Fad
Frermuiuduues AS faunsaiinseisaes ELISA 18

100
90 A
80 1
70 A
:2\0: 60 1
o
o
Al 50 -
X
< a0
Y
30 A
20 A
10
O T T Ty T T I T T T Y T TTImy T=T"TTTTIIT
0.01 0.1 1 10 100

Concentration of asiaticoside (pg/mU)

gﬂﬁ 8 Audnwizlun1sduiu AS 989 anti-AS MAb (284)
(A/Ag x 100; A, = absorbance with no AS present, A = absorbance with AS present)

AIUFINITOTUAUEITYIABYY (cross-reactivity)
MsRTIRapUANNAINsaduRuaslindug (cross-reactivity) ¥lagds indirect-
competitive ELISA shansldansifignsiaseadulndifssiinulutoun uazarsuseneuduq e
A59997 MAb findaldananseduivansefindug liudeld lngAnneanuilugl % msduiieuiy
@5 AS wannmseTnanandumsedl 4 wudn anti-AS MAb  (2B4) anwnsedufuans
madecassoside (MC) 161 7.08% wazliduriu aglycone vas AS (Asiatic acid) uay MC (madecassic

. =f a o 1 . a a val o ] ¢l
acid) y1iasUsenauTiindue wanadn anti-AS MAb (284) Tindalatinuduwizae AS luinmusin
unaiehaled



|
AN

4 % cross-reactivity (% CR) U493 anti-AS MAb (2B4) G\'@ﬂ'\i‘tﬁﬁﬂﬁluﬂ

Compounds CR (%)

Triterpenoidsaponins

Asiaticoside 100

Madecassoside 7.08

Bacopaside | <0.01

Ginsenoside Rbl <0.01

Ginsenoside Rg! <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

ﬂsitosterol <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

L Resveratol <0.01

22
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3. AaASAesziUiunaEns asiaticoside Taads ELISA
PnMsaTRasuAEIElunsSuiu AS (specific binding activity) fivilae3s
indirect-competitive ELISA Lﬁ'aﬁwﬂiﬂﬁluﬁwﬁﬁmm*ﬁ’uqqmv‘hms plot Tniaglansmunsgu
(U 9) Flansmhlviwngimuiinu As 16 Tagraanmsnaasmuinanududuses anti-AS
MAb (284) MlumsiiaTeifie 0.1 pg/ml wastrsmududures AS Fannsniiasesideds
ELISA 160 0.78 - 50 pg/ml Tnedauntsilénisdnsisiiie Y = -1.105tn(X) + 1.871 dalvidn 1* =
0.9987 (Y = Logit A/Ag, X = concentration)

y = -1.105In{x} + 1.871
2 1 R? = 0.9987

Logit (A/Ao)
(@]

2 -

0 1 10 100
Asiaticoside (pug/mU

Ul 9 nawhnasgrulumsiiassiuTinm AS Me3s ELISA

N1375193UT0IAIIUGNADIVNTZATIZYAIE ELISA (method validation)

Intra- as Inter-assay precisions

\WonTIadeu precision uay reproducibility 1ediinswissniudesin Intra-
wae Inter-assay precision 0g Intra-assay Lﬂumsmnmwmﬁm‘lumﬁLﬂiﬂzﬁiw'qum (well
to well) @7y Inter-assay Wunsnsinauisdlunsiinsesisening plate (plate to plate) way
enusaluguees % coefficient of variation (%CV) xamsviaaaandlumIswd 5 wull intra-
assay precision W % CV qaqmﬁ 3.9 % (n = 5) v inter-assay U 4.5 % (n = 3) Yaiais
AT AS dhe ELISA Taeldl anti-AS MAD (284) faannileslunisiasaes
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A1919% 5 Intra- WAz Inter-assay precisions 989N153LATIER AS @283 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 ¥a4 AS

[BATIIABUAMNNGNFBY (accuracy) WagAImTelie (reliability) vsamsiiaT
FesnTusleam % recovery 1e4 AS frsmaiiinansansagiu AS Tumnandudusineg adushegieins
WA nanvnaeduandlussned 6 1ag % recovery ved AS ﬁﬁnum‘lﬁag‘luﬂba 95.36 -
103.12 % Fallen % OV lusedus (0.24-9.15 %) wandiiiuiisiiasesi AS fe ELISA Tagld
anti-AS MAb (2B4) Tn7mgn#ea (accuracy) uazmnuniidetio (reliability)

A a 4 v aa
197199 6 Recovery 993nN13UATIEN AS A2875 ELISA

Spiked level

Measured amount

. cv® (%)  Recovery® (%)
(ug/mU) of AS™ (pg + SD)
0 451.5 + 20.2 4.48 -
12.5 464.4 + 22.6 4.87 103.1
25 475.3 + 43.5 9.15 95.4
50 501.4 + 1.2 0.24 99.9

*All values were mean+S.D. from tripticate samples for each level.

®Coefficient of variation=5.D./meanx100%.

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

AT TN YBINAN 15 IATIZYA 835 ELISA (USuUtiigunu HPLC

w‘\iaﬁué’ummgnﬁaa’lumﬁmwﬁmﬂ%mm AS m878 ELISA lagld anti-AS MAb
(284) FsflnsilFouiisuiuiThasieisie HPLC wamslnsesiuanslumsnedl 7 wuinSunud
Aseldve 2 38liTanuunnsneiu TaensanudusiusussTinm AS Tuthuniieseilngds

ELISA Wauiu HPLC LLam'luguﬁ 10 Toodien

JeiuSinmans AS touazazain 359738 HPLC

1 faiwds ELISA Wudminanunsalylunng



A15199 7 HANITIASIZIABE1UUNLATIUWANAI83T ELISA wWSsuliguiu HPLC

Collection place

Concentration (% dry wt. £ SD)

25

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 + 0.05 231 +0.03
Samutprakan 2.76 + 0.06 277 £ 0.03
Ubon Ratchathani 341 +0.11 342 +0.11
Hydrocotyle umbellate
KhonKaen ND ND
Ubon Ratchathani ND ND
ND = not detectable
4

~ 35 A1

H

o 3

3

X

< 25

©

Re)

2 27

&

& 15 A

(%]

[4M] 2 _ 1

g 1 A R

—

[a W

T 05 -

0 T | T
0 1 2 3 q

ELISA, asiaticoside (%dry wt)

d L v (2 Ty LY al'a aal ] LY
gﬂ‘w 10 nsLamIANANNUSYRIUT I AS Tuthuniiwsielaedd ELISA Wisufiu HPLC
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MsATRliAsEifIsgtiunIInuvasneg wuliina AS nsandaldegiugag
7-35 mg/g lnsuasingiuthunilitsinues AS geflaarethunandminguasesid uagliny
s AS luwduufa  dwdumsssinlieseiiegrandysasiidviundudiuusensusiasieg
(5797 8) wuBna AS Aimsredalsaglumag 0.002-36 my/s Ineinduianindans As gefianfe
ARSI

AT 8 NANTIATIRAIRE 1N YA RT T UN D uEINUSE N USMEAS ELISA

No. of product Preparation Asiaticoside content & SD

1 Tea bag 36.55 + 0.54 °

2 Tea bag 1498+ 0.99 °

3 Capsule (120.88 + 1.22)x 10°°
4 Capsule (46.28 £ 0.23)x 10°°
5 Gel 4.8+ 033"

6 Gel 1.28+0.10°

7 Gel (222754 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)

NHANMTUATIIUBTATITIUTDIRIIUYNADIVEIIT AT I ELISA awnsaagulai
3B ELISA 7l anti-AS MAb (284) anwsoldiduisuwsgilumsesialiesissimidinom AS Tu
v W a w [ v < acd | aa
metrtiunuasndnsiudldogngnsowuasiismss wazduisnsndingvis HPLC
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o acga

4. Wau333Aszvians asiaticoside UuulUTU 1neS Eastern blotting

SURL 11 uasssamsiesesiasinasgiu AS Amududusing #2635 Easten
Blotting  niuhliiaseimianuduiusussrnuduronaiiiaufiser  Aummadudlagld
Tusunsu image) analysis 9ntuharilldluadunsminsgiu (Uil 12) eldlumsiiassin
U AS Tudiega

Ul 11 733312919833 Eastern Blotting waansumsgiu AS Aenududusinag,
A =1000ng, B=500ng, C=250n¢g, D =125ng, E=62.5ng

150
140 4  y=38.86x + 27.8
Rz = 0.997

130 A

120 -

Area

110

100

90 A 7 T T T
1 1.5 2 2.5 3 35

Log AS content

= aa v aa N
JUN 12 nTMNIATHINTDINTNINTEIU AS NIATI8NAI8TT Eastern Blotting
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nymmsHuAldnmsieTIsd AS maspliaunsdunseildlumsiinseside
- Y = 38.86X + 27.8 3slsien 1 = 0.997 (Y = Area of spot, X = log concentration)Imeﬂ’:mﬁﬂ‘ﬁuﬁ
. aInUATIENLANILTE Easten Blotting 8851313 62.5-500 ng lnedl detection limit 7 31.25 ng

a 1 o « < L% <
Meagrmyinseimusinuas AS luthunuanalugus 13

A B C D E F G

31J~7i 13 MsiAsEimUsunans AS Tuietaienae3s Eastern Blotting,
A = 62.5ng, B =125 ng, C = 250 ng, D = 500 ng,

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

N19ATI95UTOIATINGNABIYBNIS ATILYIA I8 Eastern Blotting (method validation)
Intra- Uag Inter-assay precisions
M3I9@0U precision WAz reproducibility U8338ATIEALANYN Intra- WAL Inter-
assay 108 Intra-assay unisasivauifisddunsdinseiniely membrane wiudeadu  uas
. $WINUNY membrane HAMSNAADILARIUANSIT 9 WUT Intra-assay precision 1 % CV qaqmﬁ
1.99 % (n = 3) luwed inter-assay T 4.85 % (n = 3) UsisIsAAT1eM AS fe Eastern Blotting
: Taeld anti-AS MAD (2B4) Sauifleslunisiinsiey

A15°9% 9 Intra- WA Inter-assay precisions UDINTTIATIER AS 92833 Eastern Blotting

AS concentration Intra-assay CV (%) Inter-assay CV (%)
(ug/ml) (n=3) (n =3)
500 0.88 1.02
- 250 1.55 2.84
) 125 1.89 4.85

. 62.5 1.99 201
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Recovery vai AS

RTIFBUANNYNABY (accuracy) uazeindefie (reliability) veamsiinszvilos
Y % recovery 183 AS fenmsiiuasasngn AS Tumndudusineg adlusedieiiariinig
WA wansvaaasuandumisedl 10 108 9% recovery w83 AS Viﬁﬂmmlﬁag'lu‘dw 96.22 -
103.05 % Failen % CV Tusesusi (0.82-3.30 %) uandliiiiuii33insevt AS éae Eastern Blotting
lagld anti-AS MADb (2B4) din1ugneiea (accuracy) warmuindede (reliability)

A157991 10 Recovery Uaan153ATIZY AS 69835 Eastern Blotting

Spiked level Measured amount of

(ug/ml) AS® (ug + SD) eV’ (%) Recovery” (%)
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 ug)/added amountlx100.

ANAUNUSYOIHANTTIIATISYIA187T5 Eastern Blotting (W3EUIviguny HPLC

Lﬁaﬁué’ummgnﬁaﬂumﬁmswzﬁmﬂ%mm AS ¢ne38 Eastern Blotting lagld
anti-AS MAb (284) JafinsiSuuiieumiisinsieisne HPLC wamsheseiuandumsnad 11
wuSnaiieseilenie 2 S3hiimauensety Tnensmanuduiussestiina AS luthundi
ATz AlaedB Eastern Blotting Wigufiu HPLC LLam'lugﬂﬁ 14 Toeflen = 0.979 §ufu3F Easten
Blotting WWudnisfiawsaldlunisiaseimuiunaans AS &

AN 11 HaNITIATIENRIBETIUNGIETS Eastern Blotting wWisuwinufiu 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 2.31 £ 0.03
Samutprakan 3.00 £ 0.36 2.77 £ 0.03
Ubon Ratchathani 3.66 + 0.18 3.42 £ 0.11




% 35 -
P
T 3 A
X
S 25 -
(0]
E 2 _
3 |
L |
g 15 -
I RZ = 0.979
(@)
& 05 A
= 0.
0+ e
0 1 2 3 a

Eastern blotting, asiaticoside (%dry wt)

i @ Lo LY da ad .
JUR 14 nsmuananuduiusvensinu AS lutuniliaseilagds Eastern blotting
\Wiguriu HPLC

v (% falal &

d = [} U ] v aa .
A15190 12 wamsitesieimetrunduiusniivaunidudiudsznaunieds Eastern Blotting

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

1 Tea bag 355+ 1.45° 36.55 + 0.54 °

2 Tea bag 098+ 1.29° 1498+ 099 °

3 Capsule ND (120.88 + 1.22) x 10°°
4 Capsule ND (46.28 £ 0.23)x 10 °
5 Gel 03¢+ 046" 4.28+033°

6 Gel 0.18+0.19° 1.28+0.10 "

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

9 Cream ND (2.18£0.99) x 10° °

10 Toner ND (1.99£0.02) x 10° €

“Dried weight (mg/g)
*Fresh weight (me/q)
‘Measured by volume of product (mg/ml)
ND = not detectable
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mMsasaieseiviinn AS lundususimsiaundudulsznougiuutsineg uans
Tumsndl 12 wuhanunsaenatadiing AS Iamsmetniidursuazamuhiulasnsiomy
Tu%29 0.18-3.55 meg/g

Pnmshess AS  lundudusiitingludewmaratiy - wuinnsiaseideis
Eastern Blotting llawnsoasislinsievindndsifidans AS lurmududusiile iwesnnamudiudu
wniilioglutamsiessiseidE wazdawuinis Eastem Blotting awnsansIvlinT e iU N
AS TaluuSunauasninds ELISA

deSsudisunansinssiviuin AS Tudegndaundaeds Eastern Blotting fu
ELISA wdnfy (M52 13) wudvh 2 Telinansiinsesitliuansnefu ¢ = 0.978) fatun1snsaa
AATIIIUTIN AS ¢ anti-AS MAb (284) 1088 Eastern Blotting awnsaldiluiSunasguly
ASATIVNATIEARIUSUNEL AS 'luﬁ"aaamﬁmﬁ"mnlﬁaahqgnﬁamamﬁemcm ustldinefiagldnga
Aaseiviina AS lunduie ioraiiounanastismandenssunnaialusueadmass
MR

M54 13 Wisuifisunan1siasiendSuim AS Tushetatiunieds ELISA, Eastern Blotting
ey HPLC

Concentration (% dry wt. £ SD)

Collection place ELISA Eastern
HPLC

Blotting
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 276 £ 0.06 3.00 + 0.36 277 +£0.03

UbonRatchathani 341 +0.11 3.66 + 0.18 3.42 £ 0.11
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5. Wau1353Aseians asiaticoside 1agA8 Immunochromatographic strip

ynTI9EnT AS (3UR 15A) Tagld anti-AS MAb (2B4) o1demdnnns competitive
immunoassay Ingileguansadataunatly sample pad uw&1 @13 AS ﬁaq’luﬁaaéwﬂzﬁ’uﬁ’u anti-
AS MAb-colloidal gold 7 conjugated pad wazazadeuiituluuuwey PVOF membrane Tuauds
U3iine control zone @ anti-mouse IsG iMeaY anti-AS MAb-colloidal gold fuiu AS N
Juse anti-mouse 196G Buiuuaudthaves detector reagent (gold particle) asauiumsil (g‘dﬁ
158) Tuaniziidaosnaitliil AS azuanadiaudiin control zone uag capture zone Lilesan anti-
AS MAb-colloidal gold Bas¥ain conjugate pad UNdILABARBUTHIL membrane WUl
AS-OVA ﬁaE“J' capture zone uag anti-AS MAb-colloidal gold BassBndrunilssiadeuiitnduiy
anti-mouse IgG VU control zone Fadiudeuiion capture zone Wag control zone (g‘dﬁ 15C)
nanfenansainil AS agasusngdiiesuiian control zone winiy (positive test) wagvINANS
analill AS aevjazﬂsmgﬁﬁu’w‘%nm capture zone taz control zone (negative test) AaFIBLN
LLamgUﬁ 16

\N 7
T \jr/ N\ 7 Anti-asiaticoside MAb
A —— m— I

conjugated with gold

Asiaticoside

conjugated with OVA

e
V
B
—

p o]

i
\ﬁr/ Anti-mouse IgG
LY
O3 13
N\ 7
c 1 Y - S

conjugated pad capture zone  control zone absorbant zone

—_—
Sample flow

sUN 15 msiiauiiseuy immunochromatographic strip;
A: aNeaBy immunochromatographic strip
a aaa d a o 1 .
B: msiinUfisuiiofians AS Tusiaena (positive test)
C: nsiinuisendielidians AS lufiege (negative test)
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,‘ o i B )

gﬂﬁ 16 MIFUNANANTINTIAIY immunochromatographic strip;

A: negative sample, B: positive sample

Indrialuminsiawu (limit of detection) Y03YANTI AS vihlneguyansivasiy
ansaransnTgy AS Aeududusing nnduduneralaegdvemaianusaueadiuldfened
Tunnandudiu AS smsguiitosiign HansaaeunuIgansIe AS STndrnlunismsrawudienu
\uduves AS wihiu 12.5 pg/ml '

Mg AS  Tushegwiwanulnsthun uaswiuutn  lngldyanaasy
immunochromatographic  strip LLam'lugﬂﬁ 17 wan1svadeumeyanaladudurugnsiadag
WisuifisuiumslinssiUiinm AS shed3 ELISA uasuaminiswdl 14 wudrwiegatauann
fhegnelinauin luvasifegiaiuuimniegdlinaauuaglinsianuans AS #e38 ELISA Tu
FIRENWIULA

NMNHANTNAABULAATINANT AS uastudumnugnasdlagilSeuiisuium sy
VB AS i3 ELISA anunsnaguifessuliingansantannsaldnsvas A lushedhaiiold
Hosdu wazmsimundadasiinemaasurunsia (stability) vasansiade



r2 3 4 5 6 71 8
JUN 17 msliasgishegradiunuasiiuuiameyavaaey immunochromatographic strip:

1: negative control, 2-6: BTN, 7-8: AIBYNUIULAT

R15190 14 wan1IATwans AS Tusiagdaunuazuiuiismgyavaaoy
immunochromatographic strip wag ELISA

Collection place Strip test ) ELISA
(% dry wt £ SD)

Samples of C. asiatica

Bangkok + 0.66 + 0.02
- Nakhon Pathom + 197 + 0.16

Nonthaburi + 282 £ 0.15

Samutprakan + 1.63 £ 0.10

Satun + 1.16 + 0.05

Samples of H. umbellata
Suphan Buri - ND
Sa Kaeo - ND

(4 presence detected; (-) sample negative for asiaticoside
ND = not detectable
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uni 5
aAUs18HNani15Ie

(Discussion)

1. nswanlylulpnausauaufuanse asiaticoside

AS-BSA, AS-HSA uaz AS-OVA awnsowmsgusiemsviuiisendu  sodium
periodate (NalQ,) wazinnsideusofuus nasumisveniinna AS-BSA AAAN hapten number
winfu 3 uaneindl AS 3 luanainnzaguu BSA Fsfietunnzliies Feonaiinasionisnegiiduiu us
AS-BSA il hapten number Yesfianunsanegiiduilunyvaassls dewdeiunanisnssiumysie
glycyrrhizin-BSA A hapten number Use (Tanaka and Shoyama, 1998)

Sledansedfumyines] (BALB/C strain) §e AS-BSA uagvinmsnsia Ab sie AS fivy
aendumgudy Saihnnssmyedwedihuesnuvhmsvihnsuasusauiiu myeloma cells
(SP2/0-Ag14) $n833 polyethylene slycol (PEG) iiielviisisad hybridoma Mnduhnisiaden
lRNNBEASTIaSAEEN anti-AS MAb Iigefignde limited dilution TAaufianunsandn anti-AS
MAb I#ffian fe 284 ihlrauiiuvhmadsaiuyinouasuenuians MAb Aldlaeld protein G

column

2. aydevquauURveslululrausanaufvadidoiodeflaled

anti-AS MAD (284) Alfidusiia 161 Feidau light chain uria A iflensavasu
AENNTaUNSRAUGRSEAU AS (reactivity) 1aed5 indirect ELISA wudngaaamuidudures
MAb fianursatldldlunsiaszitie 0.08-08 pe/ml Taseududuiivmeaniiausoiluly
MSIABUAUS WAL (specific binding activity) uazasiviausuiuans AS 6@ 0.1 pg/ml n1s
nsdouANsuwIElun1sIuAy AS 1eed8 indirect-competitive ELISA WUING9AMIINTUD
AS Fiannseldiinseisnes ELISA 16Re 0.78 - 25 pe/ml

NM3ATIRABUANNANINSOTURUaNSYIATLY (cross-reactivity) anti-AS MAb (2B4)
HARlATANNTUNWIZED AS Lazau1s0duiuans madecassoside (MC) 1o 7.08% lagliduriu
aglycone 483 AS (Asiatic acid) Wag MC (madecassic acid) safaansusznautindu LRI
a7 aglycone waztmaves AS Wudniliiteadeaiun1sdu (epitopes) U anti-AS MAb (284) 14
waz N3y hydroxyl Uusunus C-6 Y83 MC Hnavinly anti-AS MAD (284) duldivasas

3. WAUNIEIATISINIUSNNETS asiaticoside 1ae35 ELISA
NSINUNTHIUVBINTUATILVIIUTIRY AS vilaed5 indirect-competitive ELISA
Towmududuues anti-AS MAb (284) Aldlunmsiiasieyife 0.1 pe/ml waztreaududuves AS
flansainneidiels ELSA 6de 078 - 25 pg/ml lnefaunisidusseiildmsiinsziae
Y = -1.105(n(X) + 1.871 3lie 1 = 0.9987 (Y = Logit A/Ay, X = concentration)
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MIATITUTBIANNADIVRIITATIZYIANY ELISA (method validation) villaens
ASINABUAILILY  (precision), AIMQNFBY (accuracy) uazBudunugndedumsinsiesiv
V3t AS TaowSeuiiouiuisinsevidhe HPLC Wnadi

MIATITAUAIUTBWDITIATIERilAEATIA Intra- uay Inter-assay precision
Tng Intra-assay Lumsmssmmiisdlunisiesissiseninman (well to well) @ Inter-assay
Jumsamannuiisslunsiinserisening plate (plate to plate) wudn Intra-assay precision
% CV guanil 3.9 % (n = 5) vl inter-assay 10U 4.5 % (n = 3) Usliei5AAasesi AS Fe ELISA
1l anti-AS MAD (2B4) § precision way reproducibility lun1sitaszs

msmwaaummgﬂﬁm (accuracy) YDINTAATIZINUAT % recovery U4 AS i
Fundlsioglutae 9536 - 103.12 % wawlidn % Cv lusedudh (0.24-9.15 %) wandlyiiuinis
A5 AS sag ELISA Tagld anti-AS MAb (2B4) fimwgnees (accuracy) wazauidede
(reliability)

2 =

mstudupnugnaieslumsinsisiniyiinu AS @eds ELISA Tagld anti-AS MAD
(2B8) WibUTBURUIR RS 1Eidae HPLC nanstiasiwimuiBmailiasedldivs 2 3l
uangaff (= 1) #afuis ELisa WudnisdansoldlunsinseinuTunmans As I

nMerTlieTwidegtunnuvasingg wuiiine AS inneialdeglutag
7-35 me/g Tanuvasingauthuniiliviunaens AS gagarethunandwmiaguaswsnil dmiuwiu
ui Falnfieudilainifethunuaziusuuanldunuthuniu wianeansiinseiliwuyiin
a3 AS Tuwduuih dwdumsenaliassifegandusuinithuniduduusenousianeg wui
Uunm AS finsrataldeglugae 0.002-36 me/g Inaundusiusififians AS gaignde nandasivine

INHANITIATIENUALATIVFUTINUGNADIVDIITIATIEA ELISA annsaagylad
3 ELISA WA anti-AS MAD (284) anwnsalfitiAumsgnilumsasialinsisimuiina As Tu
fhogahunuazndnfurildeggniouaniomss uasduifisiniiininds HPLC

4. WAIU13ISIATIeWENS asiaticoside uumntuTy 1ae3s Eastern blotting
asraendnunllazUsninans AS uu PES (Polyethersulfone) musu meis
Eastern blotting thiluduneuusnasviadreiiivh TLC Aevhms spot ansafathunasuu PES
membrane W& run Biiamsuenasesduseneu ndsnnieuseans AS fu OVA feufisen
periodate oxidation ud13sihtunousieluadufunisvia Western Blotting aantuthluiinsizviv
A mduiusueInNUtIIegeTAnU T funnuidudulagltlusunsy image) analysis uazih
Aiilaluadransivianmsgiu eldlumsiiasgiuiinm AS Tufedns nsmuasguiildainns
Answit AS wnasgldaunsidunsefildlunsiesieife Y = 38.86X + 27.8 ddlvien © = 0.997 (¥
= Area of spot, X = log concentration) Tnsmnandudufiamnsodinseildseds easten Blotting
8Y5¥WIN 62.5-500 ng Inedl detection limit 7 31.25 ng
HANSATIVTUTBIRINYNADIVBAITIATIEN Eastern blotting Wuin intra-assay W
% CV geanfl 1.99 % (0 = 3) luvpusdl inter-assay 1Tu 4.85 % (n = 3) Ysfieidinsient AS dhe
Eastern Blotting Tawly anti-AS MADb (284) precision wag reproducibility Tun15IATIER waz%
recovery 403 AS Awanilfoglutne 96.22 - 103.05 % #sfie1 % Cv lusysush (0.82-3.30 %)
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wandliliugi8iesedt AS dhe Easten Blotting leeld anti-AS MAb (2B4) fmugndes
(accuracy) uavAULdefie (reliability) wasilowFouiiounanmsiesewiuld HPLC wui
Ginaifieseildie 2 S8lifrnuuansnaiu (7 = 0.979) #afuds Eastern Blotting 1usn3ad
annsaltlumsilmaevmuiunmats AS 1a

Pnmsianed AS lundusneifilveluiewmainiy wuiraunsansieinuiun
A awzimeteiidureuezivanivinfulaonsiawulude 0.18-3.55 me/g  wazwuiinig
WRTIWEIE Eastern Blotting lianansamsivliansindnsmaidans AS lumududusiile
LﬁaamnmmLﬁuﬁuma’wﬂu'uhiag”lmmmﬁl,ﬂiwsﬁﬁaﬁ%ﬁ WaLdINUITIS Eastern Blotting @wunsn
psanianeiUine AS TaluuSinaliesninis ELISA Taierdeunanansuszneudug Mduans
Fremandvnssulusfvenaiinasumumsiinufiten periodate oxidation ideu AS Wi
gelatin UUWNY PES alusy

dewSsuiisunanisiwsisiviin AS Tusetetaundaeds Eastern Blotting fiu
ELISA wuinita 2 Bl¥nantsimszsiitliuansireiu (7 = 0.978) dafuntsmsandiaseimuiina AS
My anti-AS MAb (284) 1ae38 Eastern Blotting anunsaldiluitunsglunmmsaiinsizim
Ui AS Tushegathunlseggnieasiiioamse uslimnziaelingodinsizidnm As T
ndufust haieaiilennsnastiemandunssunsiinlusiuoredmanenisinseidaeisd

5. WAILIISAAIITYANT asiaticoside 10838 Immunochromatographic strip

yanaendnuaiats AS lagld anti-AS MAb (2B4) e1demdnms competitive
immunoassay fTasialunisasianuiinnudutuues AS Wiy 12.5 pg/ml

Mg AS  ludedrswayulwstiun waswiuum  legldgevaasy
immunochromatographic strip #an1snAgaUMEYARTITlidudurugnRBdlasUTauiBuTUNTS
ARSI AS 838 ELISA wuidagrathunyndiegislinauan Tuvueimetawiuuimn
megnlinaaularlingiawuans AS g5 ELISA Tusagawiuuna

NHANMINATOUYANTIFANT AS wazBuduanugnasdlagileuiisuiunmsinsisy
USina AS #1835 ELISA annsnaguifesiuliyansaaiamnsoldnsiaans As Tushesnefiels uas
mswandasasimsvadauamAI  (stability) 8aRRTIRIE  LiEMBIYYBIARTINADURD
UsEdNENINNIINTINABUTDIYANTID
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unil 6
d3Unan1sivY
(Conclusion)

M3 uasaiiannsandn monoclonal antibody #isnwzsieans asiaticoside (anti-
AS MAD) g anti-AS MADb (284) Tildilusiin 1661 Fefidu light chain Wi A arnnduduves
Mab Tl lunsiesisiviunnans AS Ae 0.1 pe/ml wasgianududuves AS flanunse
AAT1evidae3s indirect-competitive ELISA Té#ie 0.78 - 25 pg/ml anti-AS MAb (2B4) 7indnléd
ArEdIzae AS ge laedl cross-reactivity fiu madecassoside (MC) 7.08% uagliduriu
aglycone U84 AS (Asiatic acid) wag MC (madecassic acid) iauﬁqmsﬂssﬂawﬁﬂﬁuq

nMsWAUITIATIwIIUSINENs AS 1eed5 ELISA wuinds ELISA anunsald
Teseivinnnans AS leegneminugneies (accuracy) wazAutdetie (reliability) Tnglvien %
recovery aglut34 95.36 - 103.12 % uazilin % CV luszdush (0.24-9.15 %) uenvntuBiead]
AmLfEa (precision) wag reproducibility Tunnsinsieyt Tne 1 % CV %84 intra-assay precision
auanil 3.9 % uax inter-assay i 4.5 % warl¥nanisiiaseiilinandneiuTs HPLC (7 = 1) dudy
3% ELsA WudnisTamseldiivitinmsgulumsinssimuinums AS vidushednsfivuay
Wnduiasild wasfienuagnin 13509135 HPLC Adaglutiogiu

SR ISaTIendnvallarUSuuans AS uu PES (Polyethersulfone) Wisiusu
#2633 Eastern blotting 1y anunsalasiziviunn AS Tiludrsnnududussnin 62.5-500 ng ng
fi detection limit 7 31.25 ng MINTIVSUTDINNNYNEBIVETITNATIEN Eastern blotting Wudn
intra-assay 19 % CV E‘jaqmﬁ 1.99 % luwauedl inter-assay 1\ 4.85 % uav% recovery 183 AS 7
Auwanileglutag 96.22 - 103.05 % defiAn % CV Tusedius (0.82-3.30 %) UslieisAAszy AS
#a8 Eastern Blotting lneld anti-AS MAb (284) fimnuifies (precision), reproducibility, A1
QN#eA (accuracy) uazmLdafie (reliability) lunsiesnedt wazsanisdinszilusoseinlsil
AULANAIAUIE HPLC (F = 0.979) waw ELISA ( = 0.978) Wwsann1sinsiew AS luindusoeiais
pgluviomanty  wuiildannsansvdinssindasasiitars As lusrudududld desan
mmLﬁuﬁuLMﬁwﬁulﬂaQ'[u‘daanﬂsimswzﬁﬁw‘i%‘ﬁ WALgaWUITIS Eastern Blotting @u150m579
Arediviinu AS IWlutiunanioeninis ELISA saiferadieuninnanstiemandanssuiug lu
si¥uenaiinasunumsiAnuiien periodate oxidation Tidiay AS ifufy gelatin UuwHy PES
WIS MTun1sAsITIRTISIIUSINGL AS #18 anti-AS MAD (2B4) 1atd% Eastern Blotting
annsalfiduiBunspnlumssdiiengimuinug . AS  ludhediivhunliedugniauas
Wiganse uslimneiiegldnmatinseiviunn AS lundudos

nIvaugaRTlendneaias AS lagld anti-AS MAb (2B4) lawondemdnnis
competitive immunoassay Siasninlunsmsranuiieududures AS Wiy 12,5 pg/ml ms
VAABUUTEAVRAINNIINTINVBIYANTINAS AS LansmalUlumamerfuiunisnsaanied ELISA T
annsoagdesiulddmaanaiannsaldnsmans AS lusedaiinld uasdeedinsiauinig
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Y . v o ¢ P ' a a
VAABUAIUANG (stability) ¥BARTIIMY IWOM191YVBART @B UHRsiinasaUsEAvENMNNg
A3I9AUTDYARNTIY wazzaninsathludauldlunisnsraendnualans AS lunpawla
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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 Thaiand
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SFaculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen, 40002, Thaitand

*Graduate School of Pharmaceutical Scrences, Kyushu Unive: sity. Fukuoka, Japan

Asiaticoside (AS). 6- [[3.4-dihydroxy-6-
(hydroxymethyl)-5- {3.4,5-trihydroxy-6-methylox-
an-2-yhoxyeoxan-2-yljoxymethyl}-3,4, 5-trihydroxyox-
an-2-yl] 10,1 1-dihydroxy-9- (hydroxyme-thyl)- 1-
2.6a,6b.9,12a-hexamethy!-2,3.4,5,6,6a,7.8,8a,10.11,
12.13.14b-tetradecahydro- {H-picene-4a-carboxylate.
has been identified as the most active compound in Cer-
tella asiatica (L.) urb. In order to screen farge numbers
of samples for the presence of AS, a rapid and simple
technigue is required for application to small quantities
of test samples. Immunoassays using monoclonal an-
tinodies could be useful for the determination of small
quantities of AS in plant extracts (1). In this study, an im-
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-

THROMBOLYTIC PROPERTIES OF MEDICAL LEECH EXTRACT

agent consisted of colloidal gold particles coated wtth;:
the respective AS antibodies.The capture reagent was
an AS-human serum albumin (HSA) conjugate tmmobi-«,
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-sa
competed in binding to the limited amount of anubod»
ies in the detection reagent with the immobilized AS<:
HSA conjugates and, hence, positive samples SHOM‘
no color in the capture spot zone. The detection limit for:
the strip test was 12.5 pg/mL. The immunochromato=
graphic strip testis usefui 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) &
Nat Med 66:279-83.

D e A N

© AntipovA., Kamenev O.

Hiruline laboratory. Ltd, Saint-Petersburg, Russia. E-mail info@huutne.ru

The purpose of this study was to determine the
thrombolytic activity of the extract of hred medical
leeches and to compare it with modern thrombolytic
substances. The followmg in vitro model was used: the
clots were made from 100 yl of rat blood drops. The
clot formation time (CFT)was 1, 2. 4, 6 or 12 hoursre-
spectively. Every clot was placed in a cuvette of the
spectrophotometer “"Specord M-40" (Germany) with
plasma at 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 ty-
sis was measured by lhe hemoglobin concentration in
plasma at 560 nm with a help of the calibration curve
The measurements were made n 10 mmutes. 0.5,

1.01.5.3.6.9, 12and 24 hours atier adding of test sub-x
stance. Each series for each CFT had 7 expenments"
for each substance. A control experiment with 1 houffé
clots was made without any substance. it showed thatﬂ
the nemogtobin is not released from the clot by itself 2
Statistical analysis was performed using STATISTIC&
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 ciots. After 3 hours the extract had,z
a stronger thrombolytic effect for 1 hour clots. Thﬂw
advantages of leech ex!ract were more expressed fofs
4- 6-and 12 hour clots. The study demonstrates tha:
presence and etficiency of thrombolytic activity of th
extract of bred medical leeches. A thrombolytic agen{h
of a new type can be created.
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