Yalasen1s Manaunaadusienagulnswniagiusnulsaussausednsangmiwuy
AsuglariuuiSuRas (cocktail) awansuning

unAngan1ulng
ANEAT19158NETAAM A3, ney. By Wluaday uazAue
11 ganAy 2561

Tassnsideilddndoniiveayulnsiuuziennguteyamiveayulns
Uszimelng “uluafos o’ Agvdduuzifigadu 10 Suduusnluwaduziie 4 via deldun
uziSeesn ueisaUinuagn uzssdldvg) ueseiu Suausiw 29 dsuueseuduans
analagiEnsiseyluidu arnuamswdsuansatonuin asadailddlngddnaeu
asuvenuniemiedntuduiou Sinaouuas lWeuivimady Siesduinandnog
Tugag 3.25 - 25.25 % antutharsadadisuerayulnsiwieuldldnaaeugnidu
waduziddlunasanaass WU a1safafiu S015 aunsadud wwaduziSatesunn (KB),
uzisaldlng (HT-29), usiSeven (A549) uazuwseanldvg (Caco2) laasan Taedian ICs
WiNAU 42.37+5.50, 8.95+3,55, 7.54+3.07 Wag 0.47+0.27 Ug/ml afinrnuussdaidy
0.0054, 2.3721, 0.7865 wag 0.1702 1¥8I1UNIFIU cisplatin MUY Tuyasfiansaia
#15U NO40, N092, NEO13 uag S003 anmnsadudueadugiSsuinungn (Hela), uzifedy
(Hep G2), uzi5aiougnuuin (DU145) uazuzisaduu (MCFT) lagean aedian ICs wirfiu
15.98+2.74, 6.63+4.49, 0.10+0.09 way 5.13+3.67 hg/ml FedaauussAnifu 00094,
0.0015, 53000 waz 1.3138 1Wi1Y8381UINTFIU cisplatin MIUFINY Fatiu 3eldansade
ASUBININE119IUIU 5 $15U F9ldun S015, N04O, N092, NEO13 wag S003 UINawLiie
wisanduasafaiuunay (cocktails) f¥verayulnsduuziedmauioun 26 Freg1a
niu shasafpuuunaninsenllunagevgnssuwaduziddunaaanaaes nuii s
afmuuunas AC, DE, ABE, BC, ABC, ACDE, ACE uaz AE @131708u9n15ifiusiuiues
waduSatatan (KB), uziSeUinungn (HeLa), usisadldle) (HT-29), usiSwiu (Hep G2),
uzi59oNgnuIn (DU145), uziSaduy (MCFT), ueisaven (A549) wazuzi5edldlvg
(Caco2) laasgn Feflanmnududuiisudainisiusuiuvenaduzie 50% (Cs) Wy
0.14+0.13, 1.45+0.74, 0.04+0.01, 9.24+6.85, 6.29+1.66, 1.19+0.63, 0.07+0.05 i & ¢
0.06+0.02 tlg/ml Tnsilanuusadaidu 1.6429, 0.1034, 530.7500, 0.0011, 0.0843, 5.6639,
84.7143 uag 1.3333 WiwesunsgIu csplatin audiu fadu 3elddmdenansatauuy
wanvosTusaulnsiunzsiifgniaseunquinunisaiyueLeadusisgegn 2 Sudy
u3n Baldun ansadauuunan AE uaz ACE Teflquiasaunquinunisiniyvensaduyiss
$1u9u 7 uag 6 vila audiy smaaeugnIiuzifnungnuazuziadldlugly
dnivaans ansafauuunan AE aunsaeengusiuaduzienungn (HeLa) 1 Tngdlen
% maximum inhibition WAy 63.81 % FeilanuuseAaidu 089 i vess uINTEIU
cisplatin Tuvnigdl a1safauuuNEn ACE anansneengnssuwadue Sl (HT-20) 16
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a8l % maximum inhibition AU 41.07 % Fafiaa1uuseAnidu 1.81 11 Y0381
11A5g1U 5-fluorouracil IsansafauuunaLiis 2 faeg1e Sarudasndelunisiluld
desnldnuind menne nmadsuslaswesimidnuassadrafesemyiildsuarsada
dethansatnuuuneay AE uag ACE Tuvaaeuanudufivuuudsunduludnivaass wui i
AnuUasndeluseaugs Imamuwmﬁﬁﬂﬁmmaﬂ?wﬁq (LDso) HA111nN31 5,000 mg / kg
body weight lun1sAinwandfiniaaiiuaznienImwasnIang Al vesaTainlkuUNELIIN
srfuenayulnsdiunzds wut arsafnuuunay AE wag ACE aunsoaraneldluthuagd
ANALIAENTARA (HC) N3ABau (CH;COOH) ansaandlad (H,0,) wavinde (CHsCOONa)
aTaNALUUNEN AE Lay ACE Tunauanaan1smageu glycoside, steroid, tannin, triterpene
uay xanthone wona1nil I#EA HPLC finger print vasansafnuuuNas AE uay ACE Tne
Tda15u19551u callic acid LUu marker Tnewu gallic acid 117U 0.88+0.08 was
10.38+1.74 % MuE1AU IINTYAAINE1ITIRY @1115039917 specification Yoda13ain
LUUNAL AE Way ACE d1m¥Un1saiuatAmAIwasada 2nnmadeunniduuiazen
pondndurasmsatauuunaune3usayulnsiuud nuihasatanuunan AE fqns
%’U@E;ﬂaﬁmzLLasqwéé’ugaﬂﬁﬁ%maaﬂ%m%’maahﬁuhjémﬁa InaiiAn SCso bhag IPCsg
WU 0.57 wag 0.02 mg/ml FaflanuussAniiiu 0.1053 uag 3.5000 i1 Ye9aNTUIATEIY
ascorbic acid auddy Tuwueiiasatauuunan ACE fqnifueyuadassuazqridudy
Uﬁﬁ'%maaﬂ%m%’uﬁuaﬂmﬂﬂaj%mé’a Taedia SCso wag IPCso WinAU 0.20 wag 0.05 mg/ml R
fianuusadnidu 0.3000 waz 1.4000 WINUBIAISUINTHIU ascorbic acid AUAINY d1581n
wuusauii 2 fegne liflgnslunisdulavs Tunsveaeugmsnsedunismeuuuoznenla
Favo9a1sai AL UUNANIINAI U@L UlNIAUNZLEY WU aTainLUUNEY AE 411150
nszAuUNIsAIELULaznenndalugauzisunuagn (Hela) nafiA1 maximum apoptosis
Wiy 53.75 % Aaruussdadu 2.9501, 2.4735 way 0.8973 LM1U0981UINTFIY
vincristine, cisplatin Wag 5-FU ansa1eu Turauzlansanauuunal ACE d131150n58AUNT
meonvueznenndaluimaduzisealdlug (HT-29) TneiliA maximum apoptosis 111U
9.63 % FeilAuuseAndu 0.6973, 0.6850 uaz 1.1237 1¥198487111M3571U Vincristine,
cisplatin wag 5-FU aud iy anggadolddonaisadaiuunan AE Falazuuusingsqe
(1,130 Azwuw) lWimundundnduieiayulnsunutdagiulssandamgauudfuna
(cocktail) alam3unine 1ol 3nunlsauzise gnaifuausaresansarauuunay AE 7
wisulagld Cap-O-Sil Wuansviegadudl lactose momohydrate wag Comprecel M101
Huarsdinuiua Sauandfinisnienm deldun anufuudsvesiminuniyauay
3383Lfamﬂmmm§hﬁuaqLmﬂégamummsﬁﬁﬁmum uenanigilaunsiivesUsun eallic
acid 351410y marker Tunavgaansafnuuunay AE dsaniAulingamgiisneg 7 452,
25+2 waz 45+2 °C Wunan 3 ey 91nn1sdsziliuanuiisnelandadasisnayulnswuny
Uagdulszavinamgauuusiiunay (cocktail) aiansuninalusuuuuualgaanasaiauuy
wefl AE wudn enanadinsdilngiaufianelalundndae venanilinunsuuideuves
ﬁgaum%éfia‘hﬂﬁu’q a4 %ip auUsemedinauesLaven asléun . aureus, Clostridium
spp., Salmonella spp. wae E. coli lunandmugiualgaasanaluunas AE Lagnandud
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é’fﬂﬂa'nﬁmim’mwumiﬂmﬁammmiw (As) uarmza (Pb) Wiy 0.88 uaz 0.41 me/ke
puddy uifliareglunusinmuinsgudivualuuseniansensnsaisisagy el
HAnduYuaUgaasaiawuuNal AE lunageurnudufivuuuideunduludninaaes wuin
fimnudasasielusedugs Immm@ﬁﬁﬂﬁwmméwﬁﬂ (LDso) §A1117A11 5,000 mg / kg
body weight 9MnNan15387ile aw15adaria specification voINdnAngierayulnsiuy
Uaqludssavsnmaeuuusinfuney (cocktail) araniunislugduuuuadgaanansadauuy
way AE drnsudmiulfidudoyadiadmansusilunisiluvszneunistuiunsiden

a LY (3

HARdESIRIIILYsENMIAdITNUANENTINNITEIMNSHARET (B8.) TR dnSURUYUNT
wAnansafPLUUREN AE SRR 631.74 Un/100 g TuvnigAidununsHannan Ao
ayulnsunudagiudseansamgauuiiunas (cocktail) aiansunindlugduuuualya
NATANALUUNEN AE Anvindu 195.79 v/ 100 uaUea vse 1.95 um sio 1 ualya
TnondnsasinaUgaansatnuuunay AE §5119nnin Taxol® Fadusduueifnayulns
fifsminglurtesmaaszana 32 wh uenaniudesnsidenanndsdisngnnii Kanglaite®
injection Wwag Kanglaite® capsule %aLﬁumamﬁmsﬁﬁme%wmQﬂLﬁaaﬁﬁf\i’mﬂwiu
Foamanauszanas 4 uay 11 wheuddu fadu nswaunEnSasionaulnsunudagdy
UsganSnmauuusisunay (cocktails) Aunziisaidansuninduguuuuwalgaainaisann

wuuURas AE Jslidneningaluidandivd
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Research project Development of High Efficiency Broad Spectrum

Anti-cancer from Single or Cocktails of Thai Medicinal Plant Recipes
Abstract

Prof. Emeritus Dr. Aranya Manosroi et. al.
11" October 2018

The 29 Thai medicinal plant anti-cancer recipes from the Thai medicinal plant
recipe Database MANOSROI Il which were the top ten anti-proliferative activity
against 4 human cancer cell lines including mouth, cervical, colorectal and liver
cancers were extracted using the traditional method indicated in the recipe. Most
extracts were reddish-brown to brown paste. The percentage yields of the 29 recipe
extracts were in the range of 3.25-25.25 %. Anti-proliferative activity of the 29 recipe
extracts on cancer cell lines was investigated. The extract of recipe S015 showed the
highest anti-proliferative activity against human mouth epidermal carcinoma (KB),
human colon adenocarcinoma (HT-29), human lung carcinoma (A549) and human
colon adenocarcinoma (Caco2) with the ICsy values of 42.37+5.54, 8.95+3.55,

7.54+3.07 and 0.47+0.27 Lg/ml which were 0.0054, 2.3721, 0.7865 and 0.1702 folds
of cisplatin, respectively. While, the extracts of recipes N040, N092, NEO13 and S003
exhibited = the highest anti-proliferative  activity —against human  cervical
adenocarcinoma (Hel.a), human hepatocellular carcinoma (Hep G2), human prostate

carcinoma (DU145) and human breast adenocarcinoma (MCF7) with the ICso values of

15.98+2.74, 6.63+4.49, 0.10+0.09 and 5.13+3.67 Jlg/ml which were 0.0094, 0.0015,
5.3000 and 1.3138 folds of cisplatin, respectively. Hence, the amounts of the 5 recipe
extracts including S015, N040, N092, NEO13 and S003 were calculated according to
their 1Cso values and mixed to obtain the 26 cocktails. Anti-proliferative activity of the
26 cocktails on 8 cancer cell lines were investigated. The cocktails AC, DE, ABE, BC,
ABC, ACDE, ACE and AE showed the highest anti-proliferative activity against KB, Hela,
HT-29, Hep G2, DU145, MCF7, A549 and Caco2 with the ICs, values of 0.14+0.13,
1.45+0.74, 0.04+0.01, 9.24+6.85, 6.29+1.66, 1.19+0.63, 0.07+0.05 and 0.06+0.02
Lg/ml which were 1.6429, 0.1034, 530.7500, 0.0011, 0.0843, 5.6639, 84.7143 and
1.3333 folds of cisplatin, respectively. The 2 cocktails including AE and ACE which
demonstrated broad spectrum anti-proliferative activity against 7 and 6 cancer cell
lines, respectively were selected and investigated for in vivo anti-cancer activity in
the Hela and HT-29 xenograft nude mice models. Cocktail AE demonstrated anti-
tumor activity against Hela with the percentages of maximum inhibition of 63.81 %

which was 0.89 fold of the standard anti-cancer drug, cisplatin. While, cocktail ACE
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showed anti-tumor activity against HT-29 with the percentages of maximum inhibition
of 41.07 % which was 1.81 folds of the standard anti-cancer drug, 5-fluorouracil (5-
FU). There was no mortality, weight loss and noticeable major side effects of the
animals treated with the extracts at all doses of the cocktails AE and ACE. In acute
toxicity study, the cocktails AE and ACE exhibited high safety in mice with the LDs
value higher than 5,000 mg/kg body weight. Physicochemical properties and
phytochemicals of these 2 selected cocktails were performed in order to standardize
and establish their specifications. The cocktails AE and ACE were slightly soluble in
water and stable in strong acid (HCl), weak acid (CH;COOH), oxidizing agent (H,O,)
and salt (CH3COONa). Glycosides, steroids, tannins, triterpenes and xanthones were
the most abundant phytochemicals found in the two cocktails. Besides, the HPLC
fingerprints of cocktails AE and ACE were constructed by using gallic acid as a marker.
The gallic acid contents in the cocktails AE and ACE were 0.88+0.08 and 10.38+1.74
%, respectively. The 2 cocktails were further examined for anti-oxidative and
apoptotic activities. Cocktail AE demonstrated free radical scavenging and lipid
peroxidation inhibitory activities with the SCso and IPCsy of 0.57 and 0.02 mg/ml which
were 0.1053 and 3.5000 folds of ascorbic acid, respectively. While, cocktail ACE gave
free radical scavenging and lipid peroxidation inhibitory activities with the SCsy and
IPCsp of 0.20 and 0.05 mg/ml which were 0.3000 and 1.4000 folds of ascorbic acid,
respectively. Metal chelating activity was not detected in the 2 cocktails. For
apoptotic activity, cocktail AE showed the apoptosis induction on Hela with the
maximum apoptosis of 53.75 % which was 2.9501, 2.4735 and 0.8973 folds of
vincristineg, cisplatin and 5-FU, respectively. While, cocktail ACE exhibited the
apoptosis induction on HT-29 with the maximum apoptosis of 9.63 % which was
0.6973, 0.6854 and 1.1237 folds of vincristine, cisplatin and 5-FU, respectively. The
cocktail AE which gave the highest biological activity scores of 1,130 points was
selected for further the development as capsule formulations. In the formulation of
cocktail AE capsule, granules were prepared using Cap-O-Sil as absorbent while
lactose monohydrate and Comprecel M101 were used as diluents. The developed
cocktail AE capsules passed the quality control of weight variation and disintegration.
The active constituent, gallic acid in the developed cocktail AE capsules were stable
in various conditions at 4+2, 25+2 and 45+2°C for 3 months. In the satisfaction study
in volunteers, most volunteers satisfied in the developed cocktail AE capsules. For
the microbial and heavy metal contamination examinations, the developed cocktail
AE capsules did not have any microbial contamination including S. aureus,
Clostridium spp., Salmonella spp. and E. coli. The developed product was found the
contamination of arsenic (As) and lead (Pb) at 0.88 and 0.41 mg/ke, respectively, but

still in the acceptable allowable standard range of the Thai FDA. In acute toxicity
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study, the developed cocktail AE capsules demonstrated high safety in mice with the
LDso value higher than 5,000 mg/kg body weight. The specification of the developed
cocktail AE capsules was performed for the further dietary supplement registration to
Thai FDA. The production cost of the cocktail AE and the developed cocktail AE
capsules were 631.74 baht/100 ¢ and 195.79 baht/100 capsules (1.95 Baht/capsule),
respectively. In comparis-on with the commercial anti-cancer drug from herbs,
Taxol®, the cost of Taxol® was 32 times more expensive than our developed cocktail
AE capsules. Besides, the cost of the commercial anti-cancer products from Job’s
Tear including Kanglaite® injection and Kanglaite® capsule were 4 and 11 times more
expensive than our developed product, respectively. Hence, this study has indicated
high efficiency broad spectrum anti-cancer of the developed cocktail AE capsule that
has potential to be marketed as a food supplement or anti-cancer herbal medicinal

pharmaceutical for the further commercialization.
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