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Abstract

The objectives of this study were to compare antioxidant activity and the polyphenolic contents as well
as effects of two types of pineapple extracts, Pattavia (Sriracha) and Nanglae, on CYP1A2, CYP2E1 and
CYP2D6 activity using human liver microsomes and mechanisms involved. Cytotoxicity of pineapple extracts
toward HepG2 cells was also evaluated. The results of this study show that Pattavia gained higher yield and
higher total phenolic and flavonoid content compared to those of Nanglae (10.3 % vs 5.7% vyield). By HPLC
analysis, polyphenols containing in pineapple extracts both Pattavia and Nanglae were gallic acid,
epigallocatechin and rutin. The content of these three compounds found in Pattavia was higher than those of
Nanglae . Pattavia tend to be a more potent antioxidant than Nanglae according to ICsy derived from DPPH
assay, superoxide radical and hydrogen peroxide scavenging assay. ICsy value of Pattavia were 65.18 pg/ml,
2.48 ug/ml and 106.75 pg/ml compared to those of Nanglae (116.65 ug/ml, 5.15 pug/ml and 109.10 ug/ml) in

DPPH , superoxide and hydrogen peroxide assay, respectively.

Both Pattavia and Nanglae extracts inhibited CYP1A2-, CYP2E1l- and CYP2D6-mediated
metabolisms . Pattavia and Nanglae exhibited similar extent of inhibition on CYP1A2 activity ( ICsq values of
266.87 pug/ml and 274.98 ug/ml, respectively), and on CYP2EL activity with 1Cg, values of 152.41 ug/ml and
177.13 ug/ml, respectively, whereas Nanglae was more potent than Pattavia in inhibition of CYP2D6-mediated
metabolism with 1Cs, values of 132.46 pug/ml and 445.04 ug/ml, respectively. Type of inhibition of pineapple
extracts on the CYP-mediate metabolisms studied varied with competitive type for CYP1A2, noncompetitive

type for CYP2EL and uncompetitive type for CYP2D6.

Effect of pineapple extracts on cancer cell, Hep G2, was investigated using MTT assay. Both Pattavia

and Nanglae extracts showed cytotoxic effect with I1Csy value of  22.40 pg/ml and 24.28 pg/ml, , respectively.

The results of this study show that pineapple extracts, Pattavia and Nanglae, have chemopreventive
potential in initiation, promotion and proliferation stage of carcinogenesis via inhibitory effects on
bioactivation-related CYPs, antioxidant activity as well as cytotoxicity. Further studies need to be carried out to

provide support for the use of pineapple extracts in chemoprevention.
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Auniaiinlen unumlunszusunisdedynnunieluciag ayyadasenguilliun superoxide
radical (02'_), hydroxyl radical (HO°) LA singlet oxygen (102)
Superoxide radical (02._) Lﬁﬂ@’mmaﬁmuL@qmmfaﬂﬂ%mﬂu@ﬂﬂz ground-state 1

fuaidanreudassinunislinBIiARTaUBasEN * antibonding orbital M lHNATUBIRARTEY
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O,+e — O
Hydroxyl radical (HO") \flusyyadaseniiaanlonnign vinliiifndunsasomad
] ! & dl asa P e A . dl

wazdaulsznausng] 10aEasNINTgn Use12894n194579 HO' Aa Fenton reaction L@
Iron (1) salts MUA3ENAL hydrogen peroxide

Fe” + H,0, —» Fe’" + HO" + OH

Fe” faanagnamadlalneg 0,”  iiluFe” uasinliiindfisensiaiia

Fe” + 0, — Fe' + 0O,

2+ 3+

Fe" + Fe —— Fe’ + OH

Sulfur- Centered Radicals
Thiyl radicals (RS”) 4ulu sulfur-centered radicals #finanalalnsanunsasaasiafutuana
aandlau (RS'+ 0, —> RSO, wanang thiyl radical glagnssneandind NADPH
16 NAD® (RS'+ NADPH—> RS +NAD" + H') uazaunsonliifinnisainsanyasass

%

fadu 14 1w HO', 0,7 n19a319 thiyl radical

o ]

L ldauRandeatunnainafizann
#13U9enay disulphide U19TliA @1 sporidesmin Wag diphenyl disulphide

Carbon-Centered Radicals
Carbon-centered radicals gnaseliluszuuresdefiian iy ssudnenszuaunismmiuedta
283 carbon tetrachloride (CCl,) m¢l liver microsomes b trichloromethyl radical

CYP
ccl, —— ‘cc,+cCr
Carbon-centered radical #inMwjfsenriu O, a&1939AE91A peroxyl radical (C0,) Taans
famalaAnIaulinueandiail
‘ccl,+ 0, —> "0, +CCl,

(trichloromethylperoxyl radical)

yenaneyyaBasti linaunuin defleuyadaszinuanadszinn eehaidu nitrogen-
centered radicals (R;NO), reducing radicals (COZL ), oxidizing radical (LOO')

ma‘ﬁ’]mﬂLsﬁaﬁLLa:ijﬂ@'@17'1'Lﬁmmwgaamzﬁuﬁumﬂm'ﬁﬁﬂmﬂmuﬁixﬂ@umm

insasHalias duan niasaaing N3y auanatlignisideaninagnaninsresaag

18w Tus TR ALdue
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sannedsruuilesiusnesndAynatnnsndiaanA NuLIsTaA NIl uREAN

o

BUYABATY AMNTTUUIBNANIAUBANTATY (antioxidant)  N19aZLiAN3L oxidative  stress

e lruauetiiuaaNnatssIveyyadasyiu BN s sfinuaandiadis

q

I

aa dl v o [~ a dl a
sNTs ldinelasiumuesanauiunsnnaann

D e

k4 a2 o | dl
ansinuesndndu iuansles 7

Re

a

auyaBasy gratlesiudinanieiaialfiisainasnainnsnresansiinueendndilunisdudy

=

=

NNIATINBYYABATY VTAN19AUTLBYYABATY (radical scavenging) vinlitayyadasvgoyLan
ﬂ%’mllﬂuﬂ’]ﬂ?ﬂ]ﬁﬁﬁﬂﬁﬁ?‘ﬂﬂﬂﬂﬂ@iﬂﬂﬁiﬁ’]\'ﬂuﬁLLﬁlﬂlﬂ'Nﬁvu st

- a9 u?m@uvlfﬁﬂ‘7;@mﬁ?mmmuﬂ@%mz‘ﬁmﬂmiﬁﬁmwwamz 111 superoxide
dismutase, catalase, peroxidases, thio-specific antioxidants

- Tusfufiantunns pro-oxidants  TLlusauiennsa¥neanyadass i ion  binding
proteins AU free ions WATAALFNNRY free ions TUN3159N1943190 1 ABATE

- TulsAuileariu biomolecules A1NNNINNAELTAR IALIDYNABATE

- Twanarualan (low-molecular-mass) Aildaunannanseuaznisdenlunisan
Fnnnieuyadasrinen1IN19neLyaaasy L glutathione, a-tocopherol, ascorbic acid Falé
AINA1I211N3

Ascorbic acid v ascorbate vutinfifluanstiueendiedulannslifiannsan 1
Aauneyyagdszln meﬁﬁumgmﬂﬁﬂmm ascorbic acid  L{lu semidehydroascorbate
(SDA) YEG ascorbyl radical %\‘lgﬂ@ﬂﬂmmsﬁrﬁi@% dehydroascorbate (DHA) Lfllmmﬂ ascorbyl
radical  lueyyadaszianuasingelianunmmindfiiedels  niaindfiienszadng
auyasasrla iU ascorbate 3\15@Lﬂumimmﬂg\iﬂﬁﬁ?mﬁi@Lﬂmﬁ@uﬁwg@%mmfu%ﬁwma

3 1

macromolecules #197 Aelulad Wi ascorbic acid AanunsaLiu pro-oxidant (Lﬁ'umm’é‘w
auyasAse) 1AM Immmmuu’”ﬁﬁﬂu reducing agent 1114iiA reduction 284 ferric ion
(Fe3+) 16114 ferrous ion (Fe2+) WAZLNANITES hydroxy! radical mﬁ”u% TagiHn1 fenton
reaction

Fe’' + ascorbate  — Fe’ + ascorbate’

Fe” +H,0, — Fe’" +HO " +OH

= . . Qd‘ 3| v a o d‘ o val
Tocopherol 98 vitamin E @nslusssuananiduaisinueentindunazaislulasiulin
° o a ¥ o asa P2 . A .
amnsindnenyaddssinaniadininljisenlnensalilaaanis peroxy radical 9o lipid
peroxyl radical (LOO")
v
nsilasiunisifianzida enafialaenalnnissinuanyadass saunennsdus

nszununsNLnuadtine el lainlasun 450
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Avdunissinuayyasascaasdllzsniy An1sAnee9 Leong waz Shui (2002) Tag

Udulzsanamialunaintsunadenililng wudh Nondsueyyadass DPPH, ABTs lu

1
= =

NADANAADY LIULALIAL Alothman WAZATY (2009) MBI UNANITANEI1E1INA I AN
nuluduilzen ﬂéﬁfml,mzslﬁ*ﬂuﬂ?zmﬂmmL%ﬁqm‘ﬁﬁm@%@%mx DPPH Tmﬂwudﬁqw‘%ﬁm
a dal 1 o o‘a‘l £ 1 a %3 % v o O
ayyasascauaiiuBuuasa e asnnuluna dusazaiin Tunsainduilzansaasoni
AZAEF97] 1HuN 197, lNIUA, LONTUAA LAY BST iAW WUINNIERARE 70% LANTUDR AL LA
unnmnaesasianluesfgangauas amisndutsenys DPPH 1Hdd5esas 87.5 dmdy

Hossain Way Rahman (2011) Wlq14198704 U1 saa1nsnnasaneiiniuea N3u1nssoui

'
= %

1 v 1
wadn uazanswanliuess gingn wazausndueiauya DPPH igengadasiamauiunig

zﬁﬁm’mm‘iﬁl,m:ethyl acetate

fufumstlasiumafionsse  nenalnnnsdusinsyuaunsiunueasulneewls
Trlnlasuit 450 1 HN3ANENU94 Breinholt WATAMY (2002) WudgnsaTauasd d1ansn
fudnewladlalnlasdl 450 9fin 1A2 uaz 206 lu microsomes ANUEARALNLEEUAZIY
AaNT Moon LWazAnlz (2006) Ansmudnansanlauessdenu 1B luna il 6n WsesaNTisinan
fi lun 1 Tavlus wARSUsR RS IANAsLng uaz damdes annsndud lelalasud
450 Tin 1A1, 1A2, 2E1 uae 3A4 1§ uanannil Foster WATAMLE (2003) WU LAsadMA
anlng 1/ uasHARSsAndAesansnduiclalnlas@l 450 afia CYP 3A4, 2C9,
2C19 way 2D6 18fae &115u duilvsm Hidaka wasAnse (2008) Wiiqn anunsasusiaanlasf
lalnlasudl 450 1fin 2C9 Tivinnafinmlu microsomes angadALLyEdlE  annnsAne
2849 Vasilis WaZANE (2010) “Lto”mmqumewmmmm@mﬁrﬁﬂmdﬂmivﬂm‘[qu@ﬂﬁ'ﬁ'mmm
fussnnainenaedlalnlasdl 450 T8in CYP 1 family azilasriuniainnsdalaeedy f
NITUIUNNTATINANINANLEY  (carcinogenic product formation) Faazdanaliifinnnseue

v 1
n3rUaUNIsnaNzTe luduReuBNFAY (initiation)
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uny 3

s laUIEAL LW UIRE

L4 I
AUnsaluazasLAN

ainsnl

1.

S T A

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

UV-VIS Spectrophotometer
AaaeinAnuflunsalLs (pH meter)
Tulpsthialn

tilaian

Lﬂd‘}m‘ljumfilm (centrifuge)
AR9LENEN (vortex)

Freezer -70 °C

Homogenizer

Fiaeada 2 uaz 4 fumia

Water bath

Rotary evaporator

Magnetic stirrer and hot plate
HPLC

rél’;'a‘u memmert western Germany
NITANNTAN cellulose acetate
fininafuuia 50, 100,500 WAy 1,000 NAAAAT
ﬁﬂmi’u%yﬂ (Hot air oven)

e 110 5 1Az 10 Haaansg
1lnAY forceps

AzNENLAANAaas

wisufiaAuans

wilatheide (autoclave)

25 WAz 75 cm’ T-culture flask
Microculture plate 111/ 96 WA 6 QN

NA839aNIIAUTUATITNAT (Light microscope)

14



26.
27.

28.

29.

NAesqanssAtTlANALYA (inverted microscope)
Multimode detector
Pasture pipette

Haemocytometer

#15.AN

1.
2.
3
4
5.
6
7
8
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Ethanol 95 %

Folin-Ciocalteu reagent

Methanol

Aluminium chloride

Potassium acetate

Sucrose

Trolox

2,4,6-tris (1-pyridyl)-5-triazine [T PTZ]
Hydrochloric acid

Ferric chloride

Ferrous sulfate

Acetate buffer

Dimethylsulfoxide (DMSO)

Hydrogen peroxide

Tris-HCL buffer

Nitroblue tetrasodium (NBT)

NADH

p-nitrophenol

4-nitrocatechol

Sodium hydroxide

Trichloroacetic acid

Glycerol

Ethylenediamine tetraacitic acid (EDTA)
1,1-diphenyl-2-picrylhydrazyl (DPPH)
NADPH

Glucose-6-phosphate dehydrogenase

15



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Glucose-6-phosphate salt

MgCl,

Potassium chloride

K,HPO,

Phenacetin

Paracetamol

Codeine

Morphine

Gallic acid

Quercetin

PMS

Sodium phosphate

Sodium dihydrogen phosphate
Naphthylethylenediamine dihydrochloride

Sodium nitroprusside

Sulfanilic acid

Dulbecco’s Modified Eagel Medium (D-MEM)
Mycoplasma-Free FCS (Fetal calf Serum)
Penicillin/Streptomycin mixture (Stock) 10,000 Units/m|
Fungizone (Amphoteracin B) 250 ug/ml
N-2-Hydroxythylpiperazine-N-2-ethanesulphonic acid (HEPES)
Sodium bicarbonate (NaHCO.)

Trypsinizing solution 0.25%(w/v) trypsin/ Versine or Trpson in TD-EDTA buffer
Sodium carbonate (Na,CO.,)

Sodium hydroxide (NaOH)

Sodium chloride (NaCl)

Potassium chloride (KCI)

Sodium phosphate (Na,HPO,)
Tris-hydroxymethyl-aminomethane

Mercaptoethanol

Tryphan blue

16



28N19ANURIUIRE

1. NSLATENFITANAAULLSA

v

iduilysnaneiuifuneua(Ananas comosus (L)Merr) NTaNNAINATLABINLA B.1HD9 A,
al o '8 al dldgl A 1 =
Lsnmaé’mm:mmwu@ﬁmmm( Ananas comosus (L) Merr) NTaN1aINAaaNed i 8,1:189

al Y £ A dgj % 09/1 ql/ 09/ o o
a delud a19lfiazena Uenilaeneen wendlasazunudiilzsn anndudainmiings a1uau 400
n§u Aatludu Tuldaziden wlaannfiae 70% Ethanol anntiltintuansazanadqulannsyme 15w
AelfianusuALaztinansanadauiwae U luiedoaasesssidinuie  (Lyophilizer) dasinmin

'
v [

ansananliuasiulin gifiu -20 evraadaa

2. MsAnwWINguAsAIAY ludsanadUlzsa
2.1 milFanusanaas Wuadnluaisannmaag Folin reagent (McDonald UazAnE, 2001)
= . Y Y 091 al/ o o o
WITENANTATANe Folin reagent Windiu 10% Tnsazanelutiinau nanfuansannduilzen
AIN1iwFAN 1M sodium carbonate uaNidinAwAIHSlS 15w At lddanisganauuay
AvNenaraL 765 wntuumnsing 1 gallic acid uansuimsgau
2.2 mifFunusanaas Walauassaizazgiilianaaalsf(Chang uazany, 2002)
a a A 4 4 091 aI/ o o
wireNaNTazantezgiitauaaaled Winiu 10%  Tnsavaneluiindu nanduaisann
Autlran aniAN 1M potassium acetate nanidinAwAINe1 30 wd avntiuinlildanisganau
wasnANeIAan 415 wnlunnslag 1 quercetiniuansuinsgin
3. MSANENENIANAYNADAT
3.1 gnaniapayya DPPH (1,1-diphenyl-2-picrylhydrazyl)

N1INAFBLONENARaLYA DPPH T91szensdainisues Baneree uazmnse (2005) Tnai

v
ansarnuazate s uealilinoudindusiiey antiudinn 0.2 Naddnsuaniy 0.11adaRs

b

0.16 mM DPPH annuiul3uiunasliiiu 3 Sadansfasmaiuaaainiiuinlidnnisganauuasi

ANNEINIARL 515 wnTulumsTae 14 TroloxifluanInmsguy

3.2 qw%ﬁﬁhauua superoxide
Q

nsAgeLgMEnIdneyyasuperoxide UsrensHared Chen wazAnly (2007)Ingeisya

superoxide Qnasgauluasazane 3 adans Tris-Hcl buffer 16 mM pH8 Usznauding 1 Hadams
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[

33 qwéﬁﬁ@ﬂ hydrogen peroxide
E]V]Qﬁfﬂ']'j‘ﬁﬂfﬁ/m hydrogen peroxide szgndildi59ae Sharma uazAnuy (2010) tngingans
anpdudzsmunazataly DMSO Thdnansazatann 200 wimsams Rnasluasazanelalnsiau
wefeenlafifsaunng 2.8 fadans dufisiguugitiesiiflunan 10 widt ubatirlUSasnisganau

LAINANNENIARL 230 W1 THAT ANTUATHIUNI3ELEINI9AA hydrogen peroxide

4. maAnwNTlarasaIsdA luasanasulzsn
navnBunnansdnanyluansanaduilzsafios HPLC
4.1 MelAFENAIsANALNaMINA1SNgNTUaAD
Phansainduizsnunazanefnetinnauudaneansaindediniiuadly 3-4 neasannduiily
Fanfliuaan 20 wRTeElEY mmfuﬁmmﬂﬂmm?ﬂﬁﬂﬁ'm C-18 solid phase extraction (SPE)
SPE gniazat ethyl acetate, methanol, milliQ water wazansazanedllzan madisy Hudaudign
AAdUsi9E methanol szt Wiudannifiinanazanadan methanol iitenmadiasziiansdndnydng
\Fi3ee HPLC sigld

4.2. MsnFIARITAIAUNINNUAANAY HPLC

anazases lneld ODS C,ADANY (1WA 4 x 250 HAAWNAT AUNIATWIA 5 THATEAL)
AP BnELATeIRMasATiia Photodiode Array Detector (DAD) @13azangeisianitsznaufiog e
70 @91 0.4% acetic acid 20 @31 methanol 5 @914 WAY acetonitrile 5 d3U 8mM9IATIUa 0.7
NanansAaui

4.3 massaumatiaamasdranlungunatlouass
Fangnsanadutlzsn 1 nFuanntiuAntinngy 15 Haaans aulinagnsanadulzsnazans
antfuinangsadae ethyl acetate 3 pianssay 15 Taaans tihdou ethyl acetate N139NAUIEIY
iusanntiazanendudag methanol iiatinlAasziisell

4.4 nMsnsaagsdIANaNNaIlauaannaae HPLC

anauases 1neld ODS C,ARANT (WA 4 x 250 HAAWNAT BUNIATUIA 5 lHATEW)
AT AEALLARRIRTIAsATHA Photodiode Array Detector (DAD) @13azangisianidsznaufiag i

45 d214 methanol 40 49U WA acetonitrile 15 91 8013101911148 0.7 NARARATAAUNN

18



Q/ 1 4 Gl

4.5 MINATIERNANTEIAAIELATAY GC-MS

thansarndulzananaiugunsiauasinnRenlfanniswisansion SPE Ao 4.1 1

R9IATLATIERMNANTANATYAoe GC-MS

5. maimsanlulasldu

5.1 mawnsanlalaslan Inald35ve9 Jaikang wazAnLy (2011)
e

1 ShFuAnTiutude B lfidausanslnaansuutinudsuny 30-40 Wi udainls
L‘]ﬂu?ﬂymﬁﬂ"l fnensstng wazwd A1y 0.05 Twan5Tris buffer 4 °C pH 7.4 (@13azane
sznaufiog 1 HaAAEDTA , 0.25 Tuanisucrose waz 0.15 Twa13kCl) ludmsnaau 1: 3
FEUINALLAZATAZANE (ﬁymﬁﬂ - 5um9)

2 upALEeLAEasUALE AR neLduIe s AT AeennsaanTiAN5
9,000 g 74 °C Wt 30 unfl

3 dnenvesvanladiunyliuanasaly ultracentrifuge finnai32 105,000 g i
4°C wu 30 w1

4.1 microsomal pellets 114 0.5 M Tris buffer pH 7.4 finanl4&ae 1 mM EDTA,

a

0.25 sucrose WAz 20% glycerol ﬁfqmmu 70°C rifaumifj"m@:ﬁuiﬂiﬁmmzqwéﬂjm
enzymes
5.2 msinszaullsiulululasiaa
waa1eldsiululninslaning 14 phosphate buffer pH 7.4 wazdntzunnullsiiulae s BCA
protein assay reagent kit
Fumen

1. wsanansnnsgullsiu Insazanaansninsgudicadayiulifannudndu
0.2,0.4,0.6,0.8, 1.0 LAz 1.2 NAANFHU/NARAMT

2 IBNAIUNANIBIENTAZ A5 MINe BCA lusinedinguding sodium carbonate,
sodium bicarbonate A sodium tartarteriy CuSOm’% reagent A LaZ B AN reagent kit
AoeenIN@q1 50:1 (A:B)

a

3.45u reagent adlunaan a1sunnsgullsay vaenas 2 Nadanstiniiguunl

37°C w14 30 W% La8NUAN9T89 BCA-Cu” protein complex &agl spectrophotometer #1

ANNENIAALLEY 562 W Tums TaelErinslusqFeue
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4. @eanalisAulululasTausqasinuaztinlddnmses protein WeauAunsn

TsAunmsgau

6. N5IRNAURIFTANAFUUsARaN1sYIuaaauldsl cytochrome p450 (CYP)

6.1 N9IANATRIRNTANAFULLsARANTTYINIUTRLaulElCYP2E1

W38N reaction mixture %Qﬂ?:ﬂ@‘ufﬁ'}ﬁl phosphate buffer (0.1 M, pH 6.8), p-nitrophenol
iy 100 DadTua ansanadutlysn (50-1000 ug/mhlulastaaa 0.5 un.tilsiiu ihliind 37°C
WU 2 107 anntiifis NADPH (100 aatualy phosphate buffer pH 6.8) 79l 10 w7 annihudi
trichloroacetic acid dindu 0.5 M iiieviealfien annifuiluuensiiugananude 2500g
w15 Wil Thasamadladauuuan 1 Saaans His NaOHERdW 10 N et ludnnisgandu

WAINAINENIAAL 511 U TLNAT NanlEuaas e lulas i a/Ra Aam7/UT

6.2 N9IANATRIETANAFULzsARRN1s T uIaaulEliCYP1A2

WiTE reaction mixture %ﬂﬂﬁ‘:ﬂﬂufﬁfm phosphate buffer (100 mM, pH 7.4), 0.1 mM
EDTA, 0.4 mM MgCl, , NADPH-generating system (20 mM NADPH, 2mM glucose-6-phosphate,
1 1U/ml glucose-6-phosphate dehydrogenase), phenacetin (100 uM), a13arnduilzan (25-1000
ug/mi) lulastoaufid 0.1 un.fulsiiu snluiiad 37°C wiw 60 Wl ansfuln cold methanol 200 ul
1Az 50 ul 184 phenacetintinlltuuenisfiugagaauEa 13,0009 11 5 U7 thdauladauumn
1 findansanniiinlLSmanoy paracetamol $ag HPLC salduaadlusmiaelalnstus/aaans/
W

An"alAsed HPLC 1% ODS CPRANI(TIUIA 4 x 250 HAALNAT AYNIATUIA 5lumsaL)
ATt PBaELATeIRMasATiia Photodiode Array Detector (DAD) @13azanaisianitsznaufiog e
55 @aumethanol 20 @11 acetonitrile 20 @214 wastetrahydrofuran 5 @91 8M3NN13 M4 0.7 RARAAT
AR

6.3 N9IANATRIRTANAFLLLsARRN1THULaY LauldlCYP2D6

WiTed reaction mixture %ﬂﬂﬁ‘:ﬂﬂufﬁfm phosphate buffer (100 mM, pH 7.4), 0.1 mM
EDTA, 0.4 mM MgCl, , NADPH-generating system (20 mM NADPH, 2mM glucose-6-phosphate,
1 1U/ml glucose-6-phosphate dehydrogenase), codeine (100 uM), @1sannduilzsa (50-1500
ug/mi) lulastoaufid 0.1 un.fulsiiu s luiiad 37°C wiw 60 W ansfulAn cold methanol 200 ul
1A% 50 ulrad phenacetintinlufuuantisfugiananuida 13,0009 11w 5 w7 thdrwladausian

1 Radansa1nsiusn lUdnd3nnne morphine fae HPLC wantlduanalunae luinsiua/Naaans/auni
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an1qz1ATad HPLC 14 ODS C  aeanil (1u1A 4 x 250 HAAINAT aUNATWIA 5 TuATEL)
nIRdmAaELATaInTIadnTiin Photodiode Array Detector (DAD) @nsazangifaniilsznaufion
methanol 20 @21 acetonitrile 7891 Wa¥25 MM KH,PO, (pH 3.5) 73 @11 8m31n13 1A 0.7 Aadans

] =
ARUIN

7. MSLATENDIMNTIALNLIAN A15LANLAZINEIA199)
7.1 N5LA5EN D-MEM medium
aal =
TBNILFTEIN
1.6 D-MEM anngesldnimuzawin 1 amshidl deionized distilled water @]
1l3z3n04 800 HadART AWLAENAL

o

2. &1 HEPES 1Bunn 3.57 nfu inaslaulifidind

3. 41 NaHCO,3anu 3.7 n5u winadlulnuliidintu

4. \iisl mercaptoethanol a1n stock adlll 1 aaamnsauliidinfundaliuiiunnsld
ATL 1 QM7

5. thansazaneliinsasding Suction filter AilsAanideuda Tnaldnszaenses

25 0.2 luAsauainiuuiNe s ldaaniiunns 500 daaaaaiiuluguiv 4 asasa s

7.2 NM5LA3EN Complete medium
aal =
AANITLATHHN
1.171 D-MEM incomplete medium 11 88 Naaans ldluaqniZunms 100 Naams
2. AN Pen/Strep 1ml a1n stock(10,000 unit/ml) asldlvaannasipin fungizone 1
AanansuanFidiu

a

3. g FCS ldadliifznnms 10 Hadans

4.1% pasture pipette Aamedium Nsizanld 1Buas 1 Haaansldaslu 24 well

plate thliunTugaumiueulaeenlas 5% ansaaaaudn medium dsAainisa

7.3 N19LA3aN TD-EDTA buffer pH 7.4

ATN9LETHN ANU5U 500 NAAART

1M Tris-Base 125 ml
1 M NaCl 73.5 ml
100 mM KCI 250 ml
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352 mM Na,HPO, 1.0 ml
100 mM EDTA 0.5 ml
Deionized distilled water 25.0 ml
150 pH WilA 7.4 e 1 N HCI Win deionized distilled water 1iasu 500ml tinlinsas

FneIn7eAN 789110 0.2 TuAsaui Ui lunm 500 NadanIN 4 agANaLEe4

7.4 PSRN phosphate buffer saline (PBS)
ABNTHTEN

|
o

1. 49 KH,PO, 0.24 n¥u Na,HPO, 1.44 nfu, NaCl 8 n3u uay KCI0.2 N3N
2. rnazany luinnaw 800 Aaaans U5y pH iidu 7.4 wiqdsuiiuams il

a

12k}

ay

3. lalwaudarinnistissinge Wungnimnivies
7.5 NIFINSIRENLERA Hep G2
7.5.1 M2z N I lun19IR 9L TAA

1
=

weeasn e lfanmni 37 asAnmaiioa ANNTW 95% luussanAni 5% CO,

o 3

#Mn"3 subculture 1EadyN7 2 41 luyndurenseinimasesasfiesdeisadniglianiog
all =l d’l ] rdl 1 a a 1 o % o ¥ a
daelsalziuag tiadninvatjuLanaaRNnawinNTAaesAzFiasin iingaania
wanarnlae la1sazane trypsin 0.25 %

7.5.2. MSLAENLEAn Hep G2 cell line

1. Wamasiasnysiuta 80-100% confluentl¥ild Pasture-pipette NausinmaLiInA
w1 vninean iivue

2. \Ain 0.25% trypsin 11 TD-EDTALNaLIAS Iingaaanainiuiiall 1-2 wi

3.9AA19ATANE trypsin aan linuAa AN TD-EDTA Uszanns 2 Hadanigem
naulUndusnlfimadugasanlinus

4. wiagadldluanunaasssuludlneringasainde 3 ldasluevsaeadarinll
unlugeuriueulaaanlas

753 niswsaNgaaLtialilun1snaaas

dl T Aa a [~3 dl Y & & y dl o y 1% <
1. Wauadiasyiulnfun lfinuaasaslunaantiuwnasinlliudanauGa

3,000 rpm 114 5 119
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2. padaulais lin  complete medium Tnsiashlanuanliidiniuaniuuisaad

NN1UALE haemocytometer

[ a 1 ‘s
7.5.4 msnagauANNuNIRIR1TNIAgaL mm*ﬁaétwwuﬁm

11188 HepG2 aanan culture T-flask NAN9LA3TYIRITAS 70-80%confluent
Tdlunasnnaaesiinhlfunanugs 3,000rpm wiu 5 wingeasulaiass complete
medium usiasl1d pasture pipette gatun-liidiniu i lddniuosaad

2 innawsiseimas Widanudindy 10°cell/ mi vinluanld 96 well plate nquas
100ul 2719 3 UqN

3.fiuadh 37 asanaaiaaluguniiunan 24 dalug

a dld Y v 1 [ ] 1 o a‘/
4.\ ANanINNANNAINT WA iU lUEa9 0.625 -100ug/ml Unsiean 48 dalus
~ P

5.10aATULIANAALANAMNIIALNLTREAN 100Ul

6.47N @A17aza8 MTT dye solution 15 ul/well WaEHINNTLNLTARFEN 37 B9AN
iaTed 3 dalu

7. Wansuanliinan 96 well plate iieisansazataaanliviun

8.15 DMSO #guaz 100ul AINULEUAIAANAULAITIAYINENIAAL 570nm uaz
ANANNENIAAY 630nm LTluAaEN984

9.911N19AUIN % survival taeeuiuugNALAN
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uny 4
NANISVNARAY

4.1 ganIsANEINISIATaNANSANAA UL TR

Buraresansanndulzsnanawuguisia(Ananas  comosus (L) Merr)haz@newug
ImmNAe (Ananas comosus (L) Merr.) &gl 70% Ethanol ua@malunnsnei 1lae dudysnans

fugtinnnneliiinuadiesarresnanangenitdudzananaiufuicus Wenautuingn

A5 1 LAAISBLASUDINANAARITANARULESH

Auilzan vivinan (nfw) Cviinaaresansann | SeuacuednaNan
(N3u) (%yield)
ANENUFUINUA 400 22.89 5.72
anaiugilnan e 400 41.34 10.34

4.2 pamsAnIMINaNaIsAIAL luasanndUlzsa
“Fnnusanaasiluadnlusisanadulzsn
Bunurnaesluednluarsannduilzsanmfaaansazans Folin reagent LAAIAT

dl 1 o [ a A = a 1
ATINN 2@’mN@‘V]ﬂ@‘ﬂUWUQ’]@Uﬂzﬁ‘@@’]ﬂwuﬁﬁmm’]LQENﬂ?‘NWﬂA?QN‘H@QWH@@ﬂ@]QﬂQW

Autlzsnanaiuguieus Wamautiinaniniu

A1519% 2 wanIUTNIUsINARIN RN lud1sANAR UL ESA

duilesm 1B resiuedn(@n. Nauwingu gallic acid/

WIUUNAA 100 NFN)

AENUFUIUA 11.72+ 0.15

anaiugilnenig 25.01 + 0.46

' @ 1 F oA
ALardiu ANRAY + @QHLUHQLUHN’]W?ﬁ’]u (n=23)

- Bunausanraananlauaznlugisanaduilzsn
snnnimnaasanlaueas luarsanndutlzsanunsaanisliergliiannaalafng

= o A | o & o A
NITANILAANANANITINN 3 ﬂ'\ﬁ’]m@@uwu'}’]@ﬂﬂzﬁ‘ﬂ@’]ﬂwuﬁﬁmm’]LQﬂNLE\N’]m?QN?J@\W\I@']

1 v 1
Tuesfgeninduilysnaneiufuisus Wenaumminaniviniu
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A15197 3 wanslFNusaNaaInanlauaa s lugsanAdULlzsa

futleam Brnausanaesmianlauess (un. Hieuwiniy
quercetin/ tiwinan 100 n3u)
ANENUFUINUA 1.68 £ 0.11
anaiugilnan e 2.97 + 0.04

o P .
AwanaLili ANRag + AVULLENLLUNIATFIU (n=23)

4.3 HANSANMNETNNANBYYADATE
4.3.1qvaMARayya DPPH

AFRLRTB9N9TLISIBYYA DPPH 19941347 AandULlzen uanslunianen 4 uazgll

=

1 AaNNIImMAReINLINLsEENENNNIANERaYya DPPH tuauetiuaudindusesansanin

Auilzanlpaiaiinarudindusssansainduilzen Uss@nsninlunisindnayyaDPPHAzLNN

¥ v 1
NNAU a1eainduzananeiugiinanRududayya DPPH lhgegnseaay 95.12 NAonudindu

400 pg/ml Watnaudinduaulilan Uss@ninnnisindaneuyaazilasuulaaiasdniios

AniuansanadutlzsaanaiufuncuatiudiayyaDPPH  1igeqnsatay 92.67 NAanudindu

600 pg/ml WanAANdndungaINnsanisindnayya DPPH lisatas 50 (IC,,) 184817amin

Aulzananaiufiinannauasdulysnanaiigunua wudilaAwiniy 65.18 ug/ml (0.63 mg

2891NNINAA/mI) was 116.65 pg/ml (2.04 mg LEITUNNAA/MI) ATNAIAL

A5Y AUAAISRLRSURINSINARDYNADPPHARIASANAALLLSA

ANIINTIRIRNIATA $08az194N1INARYLADPPH
(ug/ml) AneUGUINLA aneiugiinaniy

6.25 3.25+£0.10 6.09 £ 0.60
12.5 7.19+0.29 11.93 £ 0.59
25 13.50 £ 0.53 22.40 £ 0.58
50 24.08 £ 0.53 37.16 £ 0.91
100 40.06 £ 0.47 61.05+0.94
200 65.81 + 1.31 90.06 + 0.89
400 85.84 + 1.80 9512 +0.22
600 92.67 £ 2.15 95.04 + 0.50

1 dl [~1 1 dl 1 d‘
ALanaly Alede + dallauuninggIu (n = 3)
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100 -
90
80
70 -
60 -
50 -

(¢4)

o

[

Msn1anavyaa DPPH

30 -
20 -
10 - ——Unn9g

a
a

—¢—U19UA

saua

1 10 100 1,000

Log A1 &L A&TY (pg/ml)

5UN 1 naluanspnduiusendamudinduaesansaindulrsauazananmm iy

N19N19ABLYA DPPH

4.32 gnamAnayya superoxide

SetazIaINNITNSREYLA superoxide wanelum13N9T 5 wazgU 2 annisAnsnwLn
qw’éﬂﬁ?ﬁﬁmmgasuperoxide’%”u@gﬁummL%u%um@mwmﬁmﬁuﬂmm Tnefniia s
mmm'mﬁ“mzﬁ"‘uﬂzmﬂixamfﬁmwlum@ﬁﬁmﬂ%@superoxideﬁf%@ﬁyu’mﬂ S5 PR LR HIE G AN
0.39 - 6.25ug/ml wudﬂmmﬁmﬁuﬂmmwﬁuﬁ:ﬁmmﬁaﬁqﬂ%ﬁumﬁu&ﬂ%@ superoxideg
NId13anAdUlLInanaiuguIaua LLGIILfi'ﬂLﬂlmﬂ')’mlL?ﬂjm?‘lljuﬁl'ﬂ\m’]?@ﬁﬂiﬁ@j\ﬁyuwudﬂ E]W%rﬂﬁi

”ufa@%@ superoxide Tn&LAgeriu Imﬂqwqﬁrmiﬂ“ufmmmLﬁmﬁmmlﬁﬁufﬁu 50 pg/ml
Lﬁl@mﬂ'ﬁmmvﬁu%uﬁmmmﬁﬁmwga superoxide l#5agaaz 50(IC,,) 204A1TANA

Aulzananaiufiinannouasduilzsnaaiuguiua wudalawingy 2.48 pg/ml (24.00 ug

PASTNUTNARA/mI) LAz 5.15 ug/ml (90.00 g 1RSTUIENAA/mI)ANAAL
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A15197 5 WARPISREAZNISINAAAYYA SuperoxideBIAITANAALILLSA

ANNENTUIRIRNTAI A

$08AZIDINNINITABYLA superoxide

(ug/ml) ANEWUTUILA angugilnmaiy
0.39 3.93+1.18 13.77 +1.87
0.78 8.59 + 0.65 21.84 +0.78
1.56 16.46 + 0.93 42.75 +1.09
3.13 27.74 +1.56 51.76 £ 0.65
6.25 46.48 + 0.95 68.22 £ 1.47
12.5 88.61 +0.72 86.96 + 0.54
25 92.55+0.54 93.48 + 0.00
50 95.34 +0.82 97.00+0.18
Aruanaiu Aafe + doudlenuuninggis (n = 3)
100 -
S 90 -
L]
T 80 -
o
5 70
S
T 60 _
=
= 50 <
=
& 40 -
75
£ 30 -
® —§—U1aUA
S 20 -
S 10 ——1an13g
&
0 1 ] |
1 10 100
Log AT NLANTY (pg/ml)

=y o - ! ¥ Y o o
gﬂ‘l’l 2 n9udnIANNANNUSIE A udndvaasansanadul sauazAuaNng b

NNIN19ALYLA superoxide
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4.3.3 gnan1an hydrogen peroxide

$081az99N13M14R hydrogen peroxidet@nslufNs1h 6 uazgili 3 ansaindullzan

v s 1 1
Vae9aaiugin s lun19n1An hydrogen peroxide Nln&iAseriu Nmonudindulugos 12.5-

400pg/miAnAENTUNANN1TONI9INANAR hydrogen peroxidel@satiay 50(1C. ) 1844194MA

Auilranananiug ilnenRauay dullzsnanaiugunsua JAwindu 106.75 pg/mi (1.03 mg 184

Wnnas/ml) waz109.10 pg/ml (1.91 mg 2RUUTINAA/MI) AINAIAL

AN9199 6 UWAAITREALNIFANEM hydrogen peroxidetasd1sanaduilesm

AN TUTRIANTAN A $a282N19N14A hydrogen peroxide
(ug/ml) ANERUFUIILA aneiugilnanig
12.5 0.57+0.16 0.21 +£0.05
25 571+ 0.44 6.01£0.18
50 16.46 + 0.33 16.78 +0.23
100 38.76 + 0.20 37.45+ 0.16
200 82.37+0.18 85.96 + 0.46
400 99.19+ 0.39 98.53+0.24

o = o
Auanally Alede + dolisauuninggiu (n = 3)

e

G =1 o O o

o o o o o
1 1 |

=
o
1

=M A&n1an hydrogen peroxide (%
[ B ] (%]

o o o

1 1

saua
>
1

(=]

—e--UNNULA

—+amas

10
Log

o 100 1,000
A ALY (pg/ml)

5U% 3 nauanamudNiuisEndnanudindiveesasaindulranuazarnainnsaly

N19N14m hydrogen peroxide
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4.4 wansanstinaasdsdIAlugsanaduilzsaniainatin HPLC

nisasvalnIansd Ay nguiiednuaznanlaueadineligallic acid, caffeic acid,
catechin, (-)-epicatechin, epigallocatechin, rutin, quercetinlae pyrogallolLﬂuzﬁ’]?mmg"m
ANITANEINLIAN

ansanadullzsnanaiuguiauanuanguiuedntiingalic acid Tuilsunnl 627.5 ug/ig
293a194n1A whldnucaffeic acid dauansngunanTausafniiepigallocatechin wag rutin Tu
13U 2.05 WAY 163.5ug/1 g UBNANTANA MINAIALILA kinwlicatechin, (-)-epicatechin,
quercetiniazpyrogallollasunn Lmimmmﬁqgﬂ‘ﬁ 4

ansaindulrsnanaiugiinaRenuansnguiluednaiingalic  acidluifFunn 860

g/l g 19an9anie welinicaffeic acid @auansngunanlausasnwiepigallocatechinias rutin
Tutlunnu5.5 uaz 220.1ug/1 g 2R9ENTANA AINATAL WA ldwLcatechin, (-)-epicatechin,

quercetinuazpyrogallollasuninunsuuanfsgli 5

maU 7
m-

1IJJ"
50 4

g 8
"%
£ 17

18810

50

o |

51" 4 TasunnunsnuanssiinvesansdrAnynguiuednuazngunanloues s lugnsanindulean

o 4

ANERUEUIUATIFATIATIATNER e HPLC
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mAU §
600
500

=887

=

400 -
300 -]
200
100 4

0o

18.089

Pattawia

—T —
0 10 D tontion fimd (i)

T T

30

min

o |

517 5 TasunInsunsnuansttinuesansdrAnnguiluedanuazanlaue s luansaindulzen

@' 7q

aneiugilnaReNAIAILAZiRaY HPLC

mAU 3
m -
500 4
400
300
200 -
100 3

16.571

Gallic acid

4100 3

min

30




mal ?6_
Cafleje acid
50
0
<50 4
-100 -
-150
+ T T T T T T T
0 10 20 30 40 50 min
} retention time (min)
= N
gu# 7 Tasunmunsuaesansunsgu caffeic acid
mAU ] §
] E Epigallocatechin
50 3 .-_/\'\
e
0 4
50
-100 l
-150 4
T T T v - T T T T ]
0 10 20 30 40 S0 min

retention time (min)

5U" 8lAsunInunsnee381301R931U epigallocatechin

31




mAU
140

120 3
100 4
80
60
40
S

Catechin

T g ¥

10 2

retention time (min)

30

min

51" 9 TasunlnunsuaesanInInggu catechin

mau
0
CE

10 1

i Epicatechin

min

gu% 10 TAsnninunsnee981301RI31U epicatechin
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mAl 4
5 |
{ — =
T I B (R R e UL B TS T R
0 25 § 13 0 125 15 15 d 25 min
g7 11 TasunTnunsuaesansunasg s Rutin
mAl
0 | |' l-\-ll_ T T | ||||| —=
0 2 : i b i
g1l 12 TAsununsuT998131MSTIY Quercetin
mAl
0
D T I ! I ' I1 A ¥
0 ! I b g i

719 13 TasunInunsne098198Im3g 14 Pyrogallol
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NANTFILATITNMNANTRIALUAEILATEY GC-MS

Warhansaindudesaaerinugurtuanazinaieldnmadinaziuiasddtyfiog GC-

MSTATHNINUNTHUAAIAIZLN 14 UAT 16 ATNANAULATTLATENATANATYLAAIAIANTNNTUAY

8ANNAAL
MCounty
1.50
1A
1.25]
g
1.00]
2
0D
0.75] £
o
050
:
1 =
025 5 £ 3
0.004— '

7.365 min
i 7.775 min

RIC Merged nang lea.sms 2000 CENTROID RAW

+ 13,097 min
]

10.644 min

+12.208 min

N
3

Tdo T 128

5U" 14 Tasuninunsn GC-MS vesduLlzsnanaiuguicua

A5 7 @a3dnAylfainnisaaeit ansannduilzsnanaiugunsuadiasinatin GC-MS

Retention time (mﬁ) %@mi
4.009 Methyl levulinate
5.859 Butanedioic acid
7.365 5-Hydroxymethylfurfural
8.200 5-Nonylthiophene-2-carboxylic acid
9.571 E-8-methyl-9-tetradecan-1-ol acetate
10.444 a-D-Glucopyranoside
10.644 Citric acid
11.158 D-Maltose
12.208 a-Methyl-I-sorboside
12.842 B-d-Methyl-mannofuranoside
13.097 B-d-Methyl-mannofuranoside

34




g \o /ﬁ\ M
0 o/

Methyl levulinateButanedioic acid

(0]
S
OH O
)

5- Hydroxymethyl furfural 5- nonylthiophene-2carboxylic acid

HO
\/W)\/\/\/\ o ’ T
— 0)

OH OH

E-8-Methyl-9-tetradecen-1-ol acetate [3-d-Methyl-mannofuranoside

519 15 TaseaseansdrAnyilfiannnisiinsnzid ansarndulzananeiuguisuasion GC-MS
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H
H
OH
O
H
H
H H
(0]
H
o
HO
OH OH

O/
OH
o \o
o
/
a-D-Glucopyranoside Citric acid
o OH
OH O oH_ o7
HO: O
O
H
HO OH
OH OH
HO
D-Maltose a-Methyl-I-sorboside

1
o A

gUN 15(sie) IAsaai1aansdAnyh

o

GC-MS

IHannnisiaseit ansannduilzsnananuguisuaion
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1.25
1.00

075

RIC Mergad pattavia.sms 2000 CENTROID RAW

3
=
]
]
1
:

-

4
4
1
4

—

+12.840 min

51# 16 TasunTnunsu GC-MS 1e9dutzsnaneriugiinnnie

A519918 AN3dnATyRIFannsaaziansaindulzsnanaiugilnnadasmatin GC-MS

Retention time (‘mﬁ)

P
TRANT

4.024 Pentanoic acid
5.876 Dimethyl malate
6.356 Methyl-6- oxoheptanoate
7.384 5- Hydroxymethylfurfural
7.788 6-Acetyl-B-d-mannose
8.314 6-Acetyl-B-d-mannose
9.541 N-carboxyhydrazide
10.480 a-D-Glucopyranoside
11.152 a-D-Glucopyranoside
12.245 a-Methyl-I-sorboside
12.840 B-d-Glucopyranose
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Pentanoic acid Dimethyl malate

OH

Methyl-6- oxoheptanoate 5- Hydroxymethylfurfural

Wy
<

H )
OH
H O
OH OH
OH OH
6-Acetyl-3-d-mannose 6-Acetyl-B-d-mannose

3191 17 Tasea3eansdnAtynliannisdinaeid asanndulzsnanaiugiinannuson

GC-MS



O/LNH— NHp

N-carboxyhydrazide

00

OH
OH

a-Methyl-I-sorboside-d-Glucopyranose

gﬂﬁ 17(59) TAT9451941947

Aael GC-MS

H
H
OH
(0]
H
H
H@&i{\/H
(6]
H
o
H
OH OH
a-D-Glucopyranoside

H OH
00 oH
H
H
OH
H

OH

dl v a ¢ v o o & =
VIi@Q’]ﬂﬂW?"JLﬂ?TZ‘M mmnmzﬁuﬂz@mmwu:ﬁqﬂmmmﬂ
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4.5 mawasanlalaslanaanyue
Yy a % o dl 1 1 al aa % LS dl A
iranlnlastananduanaglnaaiuon 9 au Ndaulug)dedinsfoagiimmeveld
nagavnsreseulslainlasuias0 uiameazipanveseteannduand dwmsan lulasloy

LAAAIANTINT 9

A59N 9 T8IATIALIAUDIFALINIFALANNAN

714 ag (1) LA AURANITAE
120810 31 78l A1RWA
120042 22 18l ARG
120043 42 el gariumne
120049 30 gl ARG
120048 45 78! f1RWA
120054 23 118l ARG
120059 42 78l A1RWA
120065 24 18l ARG
120068 25 78l f1RWA

4.6 nansAnegnsuaznatnnisduelalnlnsningso (CYP)

4.6.1 uavesansanindulzansenniresieulsd CYP2E

100
=
90 -
=
a 80 -
% 70 | g -
MIE 60 -
uE B0 *
=2
& 40 -
=
= 30 -
a : =
z 20 PTG T
=
e 10 - A UIILA
0 T T T T T T T TI7 T T T L T T T T T Trrr1]
1 10 100 1000
Log maraldintual sann (pg/ml)

l v L
519 18 AfeaavaeansdudsniveuenlaliCYP2ET veansaindulzsaiiguiaunauasiug

ilanae Inald p-nitrophenol AuEindL 0.3mM
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600

S 40 - 50 -
@ 2
35 - "
+
¢ A 03mM
f T 0-0 T T 1 [ T I 0‘0 T T I T I |
400 W g5 20 400 600 300 200 100 100 200 300 400 500
10 -
Adndusaiadurlzsasneiugdamide (igm) vy ey a
pmdsudsanaaLsaaeiglamiAe (gi)
g1/#1 19Comish-Bowden plot LazDixon plotuatesansaindulzsaaesiugiianiBasienns
20318l CYP2E
29 > 50
2 5
20 - // 40 - //‘
- /
15 - (/ ) 30 - ‘//
10 - /,///:,;// ¢ 12mM Wi
& = " 06mM (
0.5//,&/ 10 4 A
A A 03mM ////
=
[ %“0 I I | I T %60 T I ]
-200 ¢ 200 400 600 400 200 0 200 400 600

¥ v oo w g
AMHIUIUMISAN AR LS AR ENUEUIUA (pg/ml)

AU saiadutlzsameniugunia (ig)

L4

g1% 20Cornish-Bowden plot wazDixon plothareansarinduilzsngneiuguIauasanmazes

1w lmaiCYP 2E1
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ansafinduilzenaneiufinaiauazuneuaidatiinnaaaunnaseiawulnl CYP2ET
wudnaudlinduresarsatanatusndudveuladlfinfenay 50 (1C,) WA
152.41pg/ml - (1.47mg 2a9tivinaa/ml)  waz177.13ug/ml (3.10  mg wasuIninan/mi)

FINAIAL Hauandlugli 18

-8

WanarsnalnnisdudegnizesienlssiCYP2ET vevasaninduilzsnanaiug

Q

TnaRaLazuans Inaldaudunus Cornish-Bowden 21an3Wszuagmanudnduaadsns

4
o VY o <

F9GI(S)/EnsTareaizen (V) A Avndinduansarindutlzsn( 50,100,250 500 pg/mi)uay

ANMNANINUS Dixon a1NNANTINTENINGTN hazANdindudnsanadulesnlaa ldmanuding

v
o

v
U9IAN9FIFUp-nitrophenoldiaus 0.3mM 89 1.2 mM wudnansarindulzsnanaiugilnanie

©

wazaeiuguuatudsgnazeenlsl CYP2E1 wuuliudedu(Non-competitive inhibition)ua

wanalugil 19 uaz 20

4.6.2 mmmmmﬁmﬁ”uﬂxmﬁi@qw%m@mmﬂmﬂ CYP1A2

100 -
920 1

sl

70 -

60 -

I

5atAaAAIN FH UL AU

40 -
30

[l

2

20 -

10 - RRTARIIE:)

1 10 100 1000

Log A ALTNTU A SAAA (pg/ml)

-8

519 21A%eaaraeansdudnnreaenliCYP1A2 2a9ansaindutlzsniuguicuauaiug

3

iInmnAe Ineld phenacetin Audindi 0.1mM
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> 0.12 -
&
0.10 e (5 |
_—008 -
006 ¢ 01 mM 0
,FJ—WII’J"”J' - " 0.05mM
A 0.01mM 05 -
002 - .
R T e
[ T 00{} I I ] [ I T 00 T I |
-400 -200 0 200 400 600 -600 -400 -200 0 200 400 600
AN AN AR aWugTRRN e (ug/mi) anaindumsanadurlzsaaneuglamiy (vgimi)

51l%1 22Cornish-Bowden plotuaz Dixon plotiazasaisarnduilzananeiugiinnninasienns

1a91a1lmiCYP1A2
016 -
g
25 -
04 - 4/,L,//* >
_.—-—'-'_'_._.-._._._.-._._ﬂ_.-._._'_ i}
012 - ¢ 01 mMm 20 -

010 - " 0.05mMm });.//'
A 001 ]
o " !

.
006 - 10
004 -
4 05 -
o i
o
0 0.0 \ \ |

100 50 0 5 100 150 20 2% 600 500 400 300 -200 100 0 100 200 300

v oy v v w v v v oY " v
m‘mnmwmmnm”ﬂ;mmﬂwuﬂ:mqLm (g ﬁ’l'INl‘l]m]uﬁ'l‘iﬂﬂﬂﬁUﬂuﬁ'ﬂmﬂwuﬁ.uNllﬂ (ugm)

d . . [ %4 Qs [ 6 1 :
g‘ﬂ‘n 23Cornish-Bowden plot Laz Dixon plotmmmmmnmmuﬂ:mmﬂwuquwmeqmﬁmm

wulhicYP1A2

43



ansanndulranatsiugiina LAz uIILA Lﬁ'@ﬁﬁmwmfaquéﬁi@L@uisnﬂCYsz
WAL uasnsataRaunsndus el B S enaz 50 (IC,,) WAL 266.87
ug/ml (2.58mg m@qﬁmﬁﬂmm/ml) Ay 274.98 pg/ml (4.81 mgmmifwﬁﬂm/ml) ANNAIAL KA
wamslugi 2

-8

Lﬁﬂﬁ@’]?Mﬁﬂ@1ﬂﬂﬂ?gU§QQW§ﬁ®LﬂuVLsﬁﬁjCYP1A2°MN@’1ﬁ‘@ﬁﬁﬁﬂﬂ%ﬁ‘ﬂ’&’]ﬂﬁ‘u@
Tamnauazunaualunnudindu (25, 50,100,200, 400 pg/ml) laglfAudunusCornish-
Bowden wazAINNgNLs Dixon Inaldaanuidindiuues phenacetingz1919 0.01 919 0.1mM
wurj’wmmﬁmﬁuﬂxmmﬂﬁuﬁ:ﬁmrmFmLLazuNLL@ﬂ“u&qm‘%}i@L@u”LsﬁﬂCYsz ISTRIIG KR
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Abstract

PineappleAnanus comosus (L) Merr ,is a known tropical fruit that is gash@opularity worldwidebecause

of its palatability and nutritious valuén Thailand, there are various types of pineapptavg but only two
types, Pattavia (Sriracha) and Nanglaere chosen for this studi.he objectives of this study were to
compare the polyphenolic contents and antioxidativity as well as inhibitory effects of both types$
pineapple extracts on CYP1A2, CYP2E1 and CYP2D#iacusing human liver microsomes and types of
inhibition were also investigated. Pattavia gairtegher yield and higher total phenolic and flavicho
content compared to those of Nanglae. By HPLCyai®l polyphenols containing in pineapple extracts

both Pattavia and Nanglae were gallic acid, epgaliechin and rutin. The content of these threepoamds
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found in Pattavia was higher than those in Nandkadtavia was a more potent antioxidant than Nangla
according to IG, derived from DPPH assay and superoxide radicalesgang assay. Both Pattavia and
Nanglae inhibited CYP1A2-, CYP2E1l- and CYP2D6-iatsll metabolisms by which Pattavia and
Nanglae exhibited similar extent of inhibition oty B1A2 and CYP2E1, whereas Nanglae was more potent
in inhibition of CYP2D6-mediated metabolism. Typé€ inhibition of pineapple extracts on the CYP-
mediate metabolisms studied varied with competitiee for CYP1A2, noncompetitive type for CYP2E1
and uncompetitive type for CYP2D6. The resultsho$ tstudy show that pineapple extracts, Pattavih an
Nanglae, exhibit inhibitory effects on bioactivaticelated CYPs as well as antioxidant activity thaty
contribute to chemopreventive potential in initi@tiand promotion stage of carcinogenesis. Furttuglies

need to be carried out to provide support for thieptial of pineapple extracts in chemoprevention.

Keywords pineapple Pattavia Nanglae antioxidant @¥ibitor cancer chemopreventive agent

Introduction

Chemoprevention of cancer is an alternative wayprommote health in populations. Numerous
methods have been proposed to prevent cancer, Gameer is a multistage process taking years teldpe
a tumor cell from a normal cell. Phases of tumamiation are initiation, promotion and proliferation
Blocking of initiation process can be achieved bliliition of cytochrome P450 enzyme (CYP), whereas
prevention of promotion phase can be performed by-cxidative mechanism and anti-inflammatory

activity. Proliferation of tumor cells can be bletkby induction of apoptosis (Gerhauser et al, 2003

Fruits intake has been recognized as a way toedser incidence of various chronic diseases
including cancer and coronary heart disease, wina be at least in part due to their antioxidanivig
(Eberhardt et al. 2000; Ganesan et al, 2011). Aaiditly, substances contain in fruits, for example,
mangosteen exerted inhibitory effect on CYP enzyf@satuphonprasert and Jarukamjorn, 2012). From
evidence provided, fruits contribute in cancer cbpravention at least in two phases, initiation and

promotion.

PineappleAnanus comosus (L) Merr ,is a known tropical fruit that is gath@opularity worldwide
because of its palatability and nutritious valubefie are various vitamins including vitamin A, Bda@ and

several minerals, for examples, iron, calcium ahdsphorus containing in pineapple (Gardner et G002



In Thailand, there are different types of pineapgiewn such as Pattavia (Sriracha), Nanglae, Phuket
Phulae, Indharachit and White . Pattavia type isttpgrown in the eastern part of the country, \elasr

Nanglae type is grown in the Northern part mostl{Chiang Rai province.

There are some reports regarding antioxidant iactof pineapple which was grown in other
countries such as Malaysia and Brazil. Alothrefial. (2009) reported that honey pineapple extracted wi
70% ethanol yielding highest total phenolic contastwell as total flavonoid content compared tcepth
solvents. Additionally, honey pineapple possessstibxidant capacity by using FRAP and DPPH assay.
Hossain and Rahman (2011) reported that pineapeesl antioxidant capacity by using DPPH assay,
phosphomolypdenum method afietarotene-linoleate model system. Extract obtaiinech pulp and peel
of pineapple showed antioxidant capacity measurgdDPPH assay and superoxide anion radical
scavenging activity ( Oliveira et al, 2009). In &bhah, there are some reports regarding inhibiteffect of
pineapple extract on CYP activity. Hidaka et al0QR) reported that pineapple juice exhibited potent
inhibitory effect on CYP2C9 activity using humardr microsome. Murine CYP1A, CYP2E and CYP3A
activity were also inhibited by pineapple juice & dose-dependent manner (Chatuphonprasert and

Jarukamjorn, 2012). To date, no report regardifiecebf pineapple extract on CYP2D6 activity is italale.

The objectives of this study were to compare thigghenolic contents and antioxidant activity of
two types of pineapple, Pattavia and Nanglae. itdnp effects of both type of pineapple extracts on
CYP1A2, CYP2E1 and CYP2D6 activity using humantiw@crosomes and types of inhibition were also

investigated.

Materials and methods
Chemicals and apparatus

Folin-Ciocalteu reagent, gallic acid, quercetinnifpophenol, 4-nitrocatechol, 1,1-diphenyl-2-
picrylhydrazyl,(DPPH), nicotinamide adenine dinatlde (NADH), nitrobluetetrazolium(NBT),
phenazinemethosulfate (PMS) were purchased frorm&igldrich (St. Louis, MO). Codeine, phenacetin
and morphine were obtained from Toxicology sectiRagional Medical Science Center 10 (Chiang Mai).

Paracetamol, potassium ferricyanide, ferrous ctiégrierric chloride, methanol and trichloroaceti@a



(TCA) were obtained from E. Merck (Darmstadt. Gemg)a All other chemicals and solvents are of
analytical grade.
Sample collection and extraction

Pineapple (Pattavia and Nanglae) were purchased lfscal markets in Chiang Mai, Thailand and
were washed with sterile water and peeled. Thelp, plupineapple were weighed and cut into smaltese
before homogenized. Pineapple paste was thenctedravith 70% ethanol at room temperature following
method of Alothmaret al. (2009) . The extract was then filtered and c&mged ( Ultracentrifuge Beckman
Optima L 100xp , USA) at 4750 g for 15 min. The eumatant was decanted and evaporated at 50 degree
celcius using a rotary evaporator (Buchi, Rotavape.14, , Switzerland) Then, the extract was obdd
and and kept in container protected from light andreezer at temperature -20 degree celcius usél
Deter mination of total phenolic content

Total phenolic content (TPC) in pineapple extnaas measured by using Folin-Ciocalteu reagent
as described by McDonakt al. (2001). 0.5 ml of diluted extract solution wasced with 5 ml of Folin-
Ciocalteu’s reagent. The reagent was pre-dilut@dijries, with distilled water. Then 0.5 ml of 1 Mdsum
carbonate was added and mixed. The mixture wasie@lldo stand for 15 min at room temperature and the
absorbance was measured at 765 nm using UV-Visiidetrophotometer (Shimadzu, UV-2450, Japan). A
calibration curve was prepared using a standardtisnl of gallic acid. The total phenolic contenasv
expressed as gallic acid equivalent (mg GAE/108ghmweight of extract).
Determination of total flavonoid contents

Total flavonoid contents(TFC) of ethanolic extra@s determined in accordance with aluminum
chloride which was described by Chang (2002). 1.%fndiluted extract in methanol was separately edix
with 1.5 ml of 95%methanol, 0.1 ml of 10% aluminahioride, 0.1 of 1 M potassium acetate as well.8s 2
ml of distilled water. After standing for 30 min r@om temperature and the absorbance was meadw4éd a
nm with UV-Visible spectrophotometer (Shimadzu, @¥50, Japan). The standard curve was prepared by
using various concentrations of quercetin in methamd expressed as quercetin equivalent (mg QIlg/100

fresh weight of extract).



Superoxide radical scavenging assay

Superoxide anion scavenging activity of pineapgkéract was evaluated following method of
Gulcin, (2006). Superoxide radicals were generateBMS-NADH system by oxidation of NADH and
assayed by reduction of NBT. The superoxide rdslies@re generated in 3 ml of Tris-HCI buffer (16mM,
pH 8.0) containing 1 ml of NBT (50uM) solution, 1 MADH (78 uM) solution and various concentrations
of pineapple extract were added. The reaction wases by adding 1 ml of PMS solution (10 uM) te th
mixture and the reaction mixture was incubated5saf@ for 15 min and absorbance was measured at 560

nm. The percentage of inhibition of superoxideoargeneration was calculated.

DPPH radical scavenging assay

Stable DPPH was used for determination of freeceddscavenging activity of pineapple extract
following the method of Banerjee et al. (2009queous dilution of CAF and its analogues waseadid 3
ml of 0.004% methanol solution of DPPH. Absorbaaté&17 nm was determined after 30 min, and the

percentage of inhibition was calculated.

Preparation of human micr osomes

Human liver samples (n=9) were mostly obtainedmfrdonors who died from accident. In
accordance with Thai law, the Ethical Committee Farman Research, Faculty of Medicine, Chiang Mai
University, gave prior approval to the Departmehtorensic MedicingResearch ID: 1098/ Study Code:
FOR-12-1098-Ex). A pooled microsomes were prepdrgdifferent centrifugation using a previously
described method (Jaikang et al., 2011).The micnespellets were kept in Tris buffer pH 7.4 and estioat -

70 °C until use. Protein contents were determinefibinchonic acid (BCA) protein assay kit usingvime
serum albumin as a standard.

Deter mination of Human CYP1A2 activity

PhenacetinO-deethylation was used to assess CYP1A2 activilgcubation mixture of 1 ml
contained 0.1 mg microsomal protein, 100 mM potasgdhosphate pH 7.4, 0.1mM EDTA, 0.4 mM MgCl
NADPH generating system (0.5 mM NADR20 mM NADPH, 2 mM glucose-6-phosphate, 1 IU/miagise

-6-phosphate dehydrogenase), phenacetin (0.1 mhll)pareapple extract (25-1000 pg/ml). Reaction was



stopped after 60 min by the addition of 200 ul edomethanol and 50 pl of caffeine 100 pug/ ml wadedd

as an internal standard. The mixtures were ceggduat 13,000 RPM for 5 min and the supernatant was
filtered and injected into the analytical high mpenance liquid chromatography (HPLC). HPLC systems
consisted of an Agilent 1100 Series high- perforoealiquid chromatography, Agilent 1100 series diode
array detector, HPLC pumps, autosampler, colummoaad diode- array. The system was monitored and
controlled by the HP chem. station computer prog(agilent). Wavelength used for the identificatioh

the compounds with the diode array detector we&batnm. Acetaminophen was separated by water C18
column (254 mm, 5 um), column oven was set up at 25°C. MopHase consisted of water: methanol:
acetronitrile: tetrahydrofuran (55:20:20: 5), witbw rate 0.7 ml/ min and the injection volume wagl.

The CYP1A2 activity was calculated jimol acetaminophen formed / min /mg protein.

Deter mination of Human CY P2E1 activity

p-Nitrophenol hydroxylation was carried out tsess CYP2EL activity based on the method of
Kusirinsin (2009). The reaction mixture containel fhg microsomal protein in phosphate buffer pH p-4
nitrophenol 0.3 mM and ethanolic extract of pin@apin various concentrations. The reaction witated
by the addition of NADPH solution containg 0.5 mM\BP+, 20 mM NADPH, 2 mM glucose-6-phosphate
and 1 IU/ml glucose-6-phosphate dehydrogenaser Afteour, the reaction was terminated by the agidliti
of trichloroacetic acid(0.6 M; 0.5 ml). The pred¢aied protein was then removed by centrifugatid&0Qy,
10 min) and 0.1 ml 10 M sodium hydroxide was adttethe supernatant. The yellow color was developed
and then absorbance was measured at 546 nm. TR2EIYactivity was calculated fnmol 4-nitrocatechol/

min /mg protein.

Deter mination of Human CYP2D6 activity

CYP2D6 activity was determined by using metabol@fncodeine to morphine. Incubation mixture
of 1 ml contained 0.1 mg microsomal protein, 100 mpdtassium phosphate pH 7.4, 0.1 mM EDTA, 0.4
mM MgCI2, NADPH generating system(0.5 mM NADP+, 204 NADPH, 2 mM glucose-6-phosphate, 1
IU/ml glucose-6-phosphate dehydrogenase), codeim# ethanolic extract of pineapple in various
concentrations. Reaction was stopped after 60 mithé addition of 200 ul cooled methanol. The misatu

were then centrifuged at 13,000 RPM for 5 min amel supernatant was injected into the analyticah hig



performance liquid chromatography (HPLC). HPLC sgstconsisted of an Agilent 1100 Series diode array
detector wavelength at 214 nm. Codeine and morph@re separated by ODS C18 column (250x4 mm, 5
pm), column oven was set up at 25°C. Isocraticiaiutvas employed with mobile phase consisting of
methanol : acetronitrile : 25 mM phosphate buffed, 7.4 (20 : 7 : 73), with flow rate 0.7 ml/ mindarthe

injection volume was 5 pl. The activity of CYP2D@svcalculated ipmol/ min /mg protein.

Kinetic studiesin human liver microsomes

Three different concentrations of substrates, pbetin (0.01, 0.05, 0.1 mM), p-nitrophenol ( 0.03,
0.06, 1.2 mM) and codeine (0.1, 0.25, 0.5 mM),d ah least four different concentrations of pindapp
extracts were used in kinetic studies in humarr limerosomes. The reactions were carried out asritesd
earlier. The data obtained were analyzed accortiige method of Dixon (1953) by which 1/V was pdot
against the concentration of the each pineapplaedi] , where V is the rate of metabolite fotoa. The
Cornish-Bowden plot was illustrated using S/V verfliwhere S is the substrate concentration. Esailts

of the inhibition study were analyzed by CornishaBlen and Dixon plots to determine type of inhihitio

I dentification of polyphenols containing in pineapple extracts using HPL C analysis

The polyphenols from ethanolic pineapple extraas wurified by solid phase extraction (SPE) and
isolated with HPLC(Hewlett Packard, HP1100, USAheTethanolic extract was dissolved with distilled
water, 1-2 drop of HCI concentration were added] heated fot 20 minutes. C18 Cartridge column was
rinsed with 3 ml of ethyl acetate and methanol, &@dml of milli Q water, followed by the depositiaf
extract sample solution, 10 ml. Solvent was alloweddry under reduced pressure, and polyphenols
remained in the column were eluted with 1 ml metthdrefore analysis. The standard compounds, such as

gallic acid, caffeic acid, epigallocatechin andechin were dissolved in methanol.

The polyphenolic compound was analyzed using anG4dBAD unit and ODS C18 column (250x4
mm, 5 um), column oven was set up at 25°C. Isacdtition was employed with mobile phase consisting

of methanol : acetronitrile : water (40 : 15 : 4&)th flow rate 0.7 ml/ min and the injection uate was 5

pl.



Statistical analysis

Data was expressed as mean + S.D of three valaearetysed by one way ANOVA followed by Duncan.

P values of less than 0.05 were considered statiBtisignificant.

Results

Total phenolic and total flavonoid contents of pineapple extracts

Comparison has been made between two types ofgplesagrown in Thailand, Pattavia and Nanglae, in
terms of percentage of yield, total phenolic (TR@) total flavonoid contents (TFC). By using 70%egiol
for extraction , Pattavia gained higher (10.34%)d/icompared to that of Nanglae (5.72%). BothBCT

and TFC of Pattavia were higher than those of Nangs shown in Table. 1.

I dentification of polyphenals containing in pineapple extracts

By HPLC analysis, polyphenol containing in pinel@pgxtracts both Pattavia and Nanglae were gatiid, a
epigallocatechin and rutin as shown in Figure 1m@ared to Nanglaextracs, Pattavia contained higher
contents of all three polyphenol substances (86GBEugand 220.1ug/ 1 g extract vs 627.5 1§8.05 ug

and 163.5ug/1 g extract for gallic acid, epigallocatecaid rutin, respectively)

Scavenging activity of pineapple extractstoward DPPH radical and superoxide radical

DPPH as well as superoxide scavenging activitiePaitavia and Nanglae were compared as
shown in Figure 2. Pattavia possessed lower 509bitohy concentration (16) value of 65.18g/ml and
2.48 ug/ml compared to those of Nanglae (11688ml and 5.15ug/ml) in DPPH assay and superoxide

assay, respectively.

Inhibition of pineapple extractson CYP1A2, CYP2E1 and CYP2D6 activities

Pattavia and Nanglaextract exhibited inhibitory effects on CYP1A2-mediated pheetin O-
deethylation dose-dependently at concentrationgeaiirom 25 -1,00@g/ml. ICs, values of Pattavia and
Nanglae extracts were similar (266.8@/ml and 274.98.g/ml, respectivelyFigure 3) . From Cornish-
Bowden and Dixon plots (Figure 4), type of inhibitiof Pattavia and Nanglae extracts on CYP1A2 igtiv

can be considered as competitive.



Inhibition on CYP 2E1-mediated p-nitrophenol hydyation was shown byattavia and Nanglae
extracs at concentrations ranged from 50 -1,Q@@ml with 1Cs values of 152.4%g/ml and 177.13g/ml,
respectively (Figure 5). In contrast to inhibitaffect on CYP1A2 activity, typef inhibition of Pattavia

and Nanglae extract CYP 2E1 activity can be considered as noncomiyee{Figure. 6 ).

CYP 2D6-mediateccodeine O-demethylation was dose-dependently imubwith bothPattavia
and Nanglaeextract at concentrations ranged from 50 -1,5@9ml. ICs, values of Pattavia and Nanglae
extracts were quite different (445.04/ml and 132.4@ug/ml, respectivelyFigure. 7). Type of inhibition of

Pattavia and Nanglae extracts on CYP2D6 activity feand to be uncompetitive (Figure 8 ).

Discussions and Conclusion

In this study , comparison has been made betweentypes of pineapple grown in Thailand,
Pattavia and Nanglae in terms of inhibitory effech bioactivation-related CYPs and mechanism el
that may attribute to the potential of pineappldrat as chemopreventive agent in initiation stafe
carcinogenesis. Antioxidant activity and polyphéncbntent as well as polyphenolic compounds caoirigi

in the extracts were explored that may attributthéopotential of the extract in promotion stage.

Pattavia contained higher contents of polyphenotapared to Nanglae. TPC as well as TFC of
Pattavia extract found in this study were consist&ith previous report of Chatuphonprasert and
Jarukamjorn (2012) but was lower than those of Wiwnet al. (2009) reported. This might be due to
variation in location of orchard, climate includinginerals containing in soil. According to HPLC bysis,
there were three compounds, gallic acid, epigaléstan and rutin containing in both types of pingap

extracts in which those compounds found in higlwettent in Pattavia compared to Nanglae.

Antioxidant activity of pineapple extracts wasséstigated using DPPH assay and superoxide
anion radical scavenging assay. DPPH assay isdaredh method widely used to assess radical scévgng
activity of compound. (Su et al., 2008). Absortmigreduced when DPPH exposed to an antioxidant.
Both Pattavia and Nanglae extracts showed andfémii activity in a dose-dependent fashion withyIC
values of 77.5 pg/ml and 142.5 pug/ml, respedtivBince Pattavia extract contained higher TPC &G

compared to Nanglae, therefore it is more potesm tlanglae in scavenging activity toward DPPH raldic



Khan et al. (2012) reported that there is a stroogelation between TPC and TFC and DPPH radical

scavenging activity.

Regarding to superoxide anion radical scavengssgya, in which xanthine and xanthine oxidase
were used to form superoxide anion radical, botltaR@a and Nanglae extracts exhibited scavenging
activity in a dose-dependent fashion withd@alues of 4.54 pg/ml and 6.24 pug/ml, respectiv€lgmpared
to DPPH assay, Pattavia showed less discrepaneytioxidant activity with Nanglae in term of 1C50
values. This may be attributed to a moderate caiozl between TPC and TFC and superoxide radical

scavenging activity (Khan et al. , 2012).

Inhibitory effects of both types of pineapple exts, Pattavia and Nanglae, were investigated on
activity of CYP1A2, CYP2E1l and CYP2D6 enzymes tbantribute to bioactivation process, leading to

formation of reactive intermediates or carcinoge@®leman, 2005, Antolino-Lobet al, 2010).

Pattavia and Nanglae extracts inhibited CYP1AZ2hated phenacetin O-deethylation in human
microsomes dose-dependently withd@alues of 266.8g/ml and 274.98.g/ml, respectively. The type of
inhibition was found to be competitive accordingGornish-Bowden and Dixon plots. Androutsopoutbs
al.(2010) reported that several flavonoids e.g., chrygalangin and quercetin are potent CYP1A2
inhibitors. There was a report of Weng et al. (208&garding inhibitory effect of epigallocatechim
CYP1A2 enzyme. Therefore, epigallocatechin founeitracts of Pattavia and Nanglae may contribute to

CYP1AZ2 inhibition.

CYP2E1-mediated p-Nitrophenol hydroxylation wakibited by Pattavia and Nanglae extracts in
concentration-dependent manner witlg@lues of 152.44g/ml and 177.13g/ml, respectively. The type
of inhibition involved was noncompetitive whichdensistent with the report of Pekthong and Seramsap
(2009). Chatuphonprasert and Jarukamjorn (2012)rteg that pineapple juice (Pattavia or Srirajae)yp
inhibited CYP1A1, 1A2, 2E1 and 3All-mediated metisbo in murine liver microsomes. Inhibition of
pineapple extracts on CYP2E1l-mediated p-nitrophehgtiroxylation may not related to epigallocatechin
found in the extracts, since Weng et al. (2012prigm that epigallocatechin did not inhibit CYP2&ctivity

in rat liver microsomes.
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Regarding to CYP2D6-mediated codeine o-demetloylatPattavia and Nanglae extracts inhibited

the metabolism dose-dependently withyd@alues of 445.04g/ml and 132.46ug/ml, respectively. The

type of inhibition was found to be uncompetitiveheTresults of this study show that pineapple etdrac

Pattavia and Nanglae, exhibit inhibitory effectstioactivation-related CYPs as well as antioxidartivity

that may contribute to prevention of initiation gmmotion stage of carcinogenesis. Further stutkes to

be carried out to provide support for the potémtigineapple extracts in chemoprevention.
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Table 1. Ethanolic extraction vyields, total pheaotiontents and total flavonoid contents of

pineapple extracts, Pattavia and Nanglae type

Type of Extraction yields (%) Total phenolic contents Total flavonoid contents
pineapple (mg GAE/100 g fresh weight) (mg quercetin/100 g fresh weight)
Pattavia 10.34 25.01 + 0.46 2.97 +0.04
Nanglae 5.72 11.72 + 0.15 1.68 +0.11

Value are mean ( n=3) SD

Legend

Figure 1. Chromatograms of polyphenols contaimingattavia and Nanglae extracts by HPLC analysis

Figure 2 . DPPH and superoxide radical scavengictivities of pineapple extracts

Figure 3. Inhibitory effects of Pattavia and Namgétracts on CYP1A2-mediated metabolism in human
liver microsomes

Figure 4. The Cornish-Bowden and Dixon plotshaf effect of Pattavia and Nanglae extracts on CYR1A
mediated metabolism in human liver microsomes

Figure 5. Inhibitory effects of Pattavia and Namgéxtracts on CYP2E1-mediated metabolism in human
liver microsomes

Figure 6. The Cornish-Bowden and Dixon plots &f ¢fffect of Pattavia and Nanglae extracts on CYIP2E
mediated metabolism in human liver microsomes

Figure 7. Inhibitory effects of Pattavia and Namgétracts on CYP2D6-mediated metabolism in human
liver microsomes

Figure. 8. The Cornish-Bowden and Dixon plots &f éfffect of Pattavia and Nanglae extracts on CYR2D6

mediated metabolism in human liver microsomes
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HPLC Chromatogram of Pineapple extract, Pattavia
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