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Abstract

Since the inhibition of “bioactivating” Phase-I xenobiotic metabolizing enzymes (XMEs)
(predominantly Cytochrome P450; CYP) and /or induction of “detoxifying” Phase-II XMEs have been
long considered important cancer chemopreventive strategies. Many carcinogens are metabolized by CYP
to chemically reactive electrophilic metabolites that bind to cell membrane, protein, DNA or RNA
producing carcinogenicity. In the current study, the effect of 6 Thai fruit extracts (Mango;MG,
Pomelo;PM, Papaya;PY, Mangosteen;MT, Orange;OR and Pineapple;PA) on rat cytochrome P450 (CYP)
activities was examined in in vitro system. The potential for inhibition of CYP1A2, CYP2B1, CYP2E1
and CYP3A1 by Thai fruit extracts (0.001-50 mg/mL) was evaluated with pooled rat liver microsomes
and rat hepatocyte cultures. Furthermore, the potential for induction of UGT1A1 and SULT2A1 was also
evaualted with rat hepatocyte cultures. Fruit extracts exhibited minimal capacity to inhibit any CYP
enzyme, compare to the reference inhibitors. PY, PM, MT and OR inhibited the O-deethylation of 7-
ethoxyresorufin, a marker substrate for CYP1A2 with IC, value of 1.8, 7.9, 25.7 and 28.5 mg/mL in rat
liver microsomes, respectively. PY, PM, MT, MG and PA also inhibited the O-deethylation of
benzyloxyresorufin (CYP2B1) in rat microsomes with IC,, value between 1.4 to 15.7 mg/mL. PM, PY,
PA, OR and MT also strongly inhibited the hydroxylation of p-nitrophenol (CYP2E1) with IC,, value
between 0.0012 to 2.1 mg/mL. PA and PY were found to be a weak inhibitor of CYP3A1 with IC,, value
of 0.25 and 0.93 mg/mL, respectively.

The potential for inhibition/induction of CYP activity was evaluated by exposing primary
cultured of rat hepatocytes to Thai fruit extracts (0.1-2.0 mg/mL). Enzymatic activities were performed by
the direct incubation of hepatocyte suspension with the specific substrates of each CYP. The mean
activities of CYP1A2, CYP2B1, CYP2EI, CYP3A1l, UGT1A1 and SULT2AI1 from fruit extract-treated
hepatocytes were slightly lower than those in the solvent-treated controls but were less than those
produced by reference inhibitors of these enzymes. In summary, PM and PY has been demonstrated in
vitro to be a low potent of CYP1A2, both in rat liver microsomes and in vitro in rat hepatocytes. Most of
all fruit extract (at the dose of 1-2 mg/mL) inhibited the activity of CYP2B1. At 1-2 mg/mL of PY, the
activity of CYP2E1 was decreased relative to the control. CYP3A1, UGT1A1l and SULT2AI1 activities
were unchanging except PY at the dose of 1-2 mg/mL was slightly increase in activity of UGT1A1. These
data indicate that XMEs are altering by some Thai fruit extracts in in vitro system (by using liver
microsomes and rat hepatocytes) and resulting in the decreased carcinogenicity of xenobiotics. Further

study is ongoing to assess the alteration of Thai fruit extract on XMEs after in vivo administration to rats.



List of Abbreviations

BROD
CYp
DMEM
DMSO
EROD
HEPES
HPLC
ITS
MG
MT
OD
OR
PBS
PA
PM
PY
TRIS
S.D.
SEM
SULT
UGTs

XMEs

Benzyloxyresorufin-O-Deethylase
Cytochrome P450

Dulbecco’s Modified Eagle Medium
Dimethylsulfoxide
Ethoxyresorufin-O-Deethylase
N-[2-hydroxyethyl]piperazine-N’-[2-ethanesulfonic acid]
High Performance Liquid Chromatography
Insulin Transferrin Selenium Supplement Premix
Mango (Mangifera indica)

Mangosteen (Garcinia mangostana)
Optical Density

Orange (Citrus reticulata)

Phosphate Buffered Saline

Pineapple (Ananas comosus)

Pomelo (Citrus maxima)

Papaya (Carica papaya)

Tris (hydroxymethyl)-Aminomethane
Standard Deviation

Standard Errer of Means

Sulfotransferase
UDP-glucuronosyltransferase

Xenobiotic Metabolizing Enzymes
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1w ana a .. 13w L = ~ <3| =
N 250uL vigalRnienTaemsiay acetonitrile (LAEUTA) 3NUUTUKIBI 7 800g 1Ua1 5 UM
n512dr96191ald HPLC AU UV spectrophotometric detection 71 230 nm Haminaaodi ldaziana

BT pmol Y94 6P-hydroxy testosterone formed/min/mg microsomal proteins
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N15%1A1 The half maximal Inhibitory Concentration (IC ﬂl

Tunsman 1o, Tudleadiui 18 Taemsldanududufivn auvesansasdy @amududud
Km eummiazﬂf]ﬁ“%m) @Tﬂ‘ﬁ ethoxyresorufin (1 M), benzyloxyresorufin (4puM), testosterone (100uM)
1Ay p-nitrophenol (100 pM) mmi’mﬁaﬂmiﬁﬁﬂmmwa‘lﬂ’udawﬁﬂﬁ high capacity/low affinity
components (ﬂ’JﬁJL%&I"IT‘LJqﬂﬁ}1ﬂﬂlﬁlﬂﬁ’1iﬁﬁmﬁ1ﬁﬂ 0.01, 0.05, 0.1, 0.5, 1, 2, 5, 10 mg/mL) 415 o-
naphthoflavone, proadifen, disulfiram i8¢ ketoconazole LidJ‘Llﬁ ﬁfT‘LIgJQZJW]‘J 31U (selective inhibitors) YD
CYP1A, CYP2B, CYP2E tag CYP3A activity @1Wa19 U (Rendic S 118 Di Carlo FJ A.7.1997) A1 IC,,
mmmséfug"qmmgm nazvesmsanana 153991nn3519 1a835 nonlinear regression analysis 1AgWae
AsTHINMANUTNTHYR N TanalunI8aen3hy (logarithm of inhibitor concentration) AU p8AL
eummmmmmmmmu"lmﬂclumigﬂ?;EJuuﬂmmig’qﬁ)uﬁmﬁaag: (percentage of remaining activity)
Tae13T1)s1n51 GrapPadPrism3 (GrapPad Co.Ltd., USA) avwannsaveaou leilumsilasunla
asaaduile il dduasasana’ld (quaugy szAaiiudesazies naminaaealuudazaim
dutuvesmsaianalfrziiminaasdiediaion 3 ass

N1339A1 enzyme kinetics

WorIA binding efficiency (K, ), maximum velocity (V__ ), inhibition constant (Ki) LAZH11 type

of inhibition 1111d Tasmsiituiazanaututuvesmsasdu uudazion sy 4-s anududy Tael
AN IRY Km/d, Km/2, Km, 2Km uag 4Km Suduamiy incubated ﬁ'umséi’ug’qmmj;m
wazvesdsatana e sy Mansliteni binding efficiency (K ), maximum velocity
(v, ) Taol#3D best-fit least-squares linear regression waeaszn i lunsnldeuasa iy
ANuTNYUvesasananalsl (Lineweaver Burk plots) @34 inhibition constant (Ki) 1tag type of
inhibition #1917 second plot YDIANUTUIINNT I Lineweaver-Burk plots N1 ANUTUTUYBIEITANA
wa'lal

Statistics

ANUUANANTZHINNGUNAADIT 1A 1A87D one-way analysis of variance L18% the student
Newman—Keuls multiple range test (SigmaStatTM, SPSS Science, Chicaco, IL, USA). The level of

significance W3RN p<0.05

(Y] o d d v 2
2.6 Havesmsanana linemsmauveueulyl CYP luwaadumnzidasveavy
9 g’/ 4 [ o
naaauaNNaTalumsdudaen Tl CYP 13 phase I metabolism vesasanana s Ineih
M3inaaedluriaoAnaasd (in viro) 10814 rat hepatocyte suspension culture

Y
MIUENITAAUNYIDINZIA0Ta

o o . @ d 1w 4 A S o
MMIANOITaUNYIITWUT Wistar 1WA 019 8 diland mdaiolaniides simiueh

9
M3 cannulate W11 hepatic vein 11M3 clamp 910U U pump perfusion buffer s LNOUAIY EGTA, NaCl,
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{ 3 A aa 1 a o [ .
KCl, Na,HPO,, HEPES) #in711132 20 Jadaninouil vmzila pump on Wimsaadwaon superior
A g9 A1 o 4 @ ] @ A
vena cava tie Iiasazarerudy lvasen vniutenyad laeldms perfuse 1wl collagenase
v H i1
37 parniyaTed U1K 20 WA ARvUAUNedIA8nIT 1nT veAleasazale HBSS yn1snsediie
[ ) S X {
AALYNIRNIE hepatocyte suspension AIAZUNTIVUIA 400-500, uag 100 Tunseu vuraan ladumle
. < .
ARG 100 g, 25 DI UFAITFO WOANAZNOU hepatocyte suspension 139914928 Williams’E culture
medium NNAIUNTUVDY fetal calf serum 10%, insulin 4 “luimﬂ%’miaﬁaaﬁm, dexamethasone 0.1 Y
TnsTua uag Penicillin 100 gﬁmiaﬁaaam Streptomycin 100 lulnsnsuseiiadans 19 hepatocyte
. a Yy Y a A o o A AAA
suspension (20 1ulnsans) deudaie tryptan blue (20 lulnsans) meriuiunusaaniadia v %
[ 1 1 o J v H a
viability Tag@ealiA1uINn1 80% &1 % viability 108N 80% yMILenyaanauNa1eeen (fouand
) Y g S A A o e A
tryptan blue) Tag1¥a130a10 90% Percoll @21 MABIN 170 g wIu 20 I Huradgauryiuonla 11

1 4 o J 1 o
mzee plate YU1A 96 YU aL 100,000 L“]J”dﬁ’ Lﬁﬂﬂﬂﬁﬂﬂﬂ"ﬁﬂﬁ'}uﬂl@ﬂmull"”]fi] CYPs 32U4NUTT

v 9
anana il
Cc
oSN ——— b
A B A1 37°C water bath
B : perfusion solution
C : peristaltic pump
D : cannulation

Wmsnadgeunavesasanana linenisviauveseulad cytochrome P450 Tasuiangu
m3naasuilu nguAIUAL (control) ﬂduwwaaﬂﬂﬂazawmiﬁﬁ’ﬂwa”lﬁ'ﬁ 3 ANUANYY 0.1, 1 1Az 2
mg/mL w’%aﬂdmm‘fu&ammgm (Reference CYP inhibitor) 1¥U o-naphthoflaven (10 1uTa3Tua
#1510 CYP1A2) metyrapone (50 Iu1asluadmsy CYP2B1) disulfiram (10 luInsluadimsy
CYP2E1) ketoconazole (1 TuTas Tuadmsy CYP3A) a4 Williams’E culture medium Tag1viaSuna
#191182a19 dimethylsulfoxide 191101 0.1% (MMsNAaBE 3 ﬂ%ﬂ)

msﬁ’@msﬁnmmmmu‘lcﬁﬂ cytochrome P450

v 1
WMs incubate 3nsdulunaazlfnsen edamsinuveseulsl cyp ludy wu 7-
Ethoxyresorufin 6.5 1u1asTuadmiy CYP1A2, Benzyloxyresorufin 20.5 ulas luad sy CYP2B,
testosterone 250 11TaA3 Tuad sy CYP3A, 1ag p-nitrophenol 500 1ulas luadwsy CYP2EL 1 96
Y 9, A & "W ¢ S 1w ]
well-plate 191¢) incubator NnANANNIULAzS M IMAREMEAITUOU laoen lyamny 95% Ao

o w A o aan a = g o X A A
5% a1ua1ay UId 30 UIN ﬂ1ﬂ13WQQﬂ§]ﬂﬁﬂ1Iﬂﬂﬂ1§LﬁN Methanol LLL8U ﬂ’lﬂuuu']ulﬂﬂ‘lullﬁjﬂﬁﬂ
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ES o 1 a L4 a o J
1500 g 4 DIANFAITOE WIS UIN mﬂuummumiazm&iﬁ”lﬂammwmﬂ?mmwaﬁnmm

(metabolite) 71 1@vINUHATe
[ Y o J d dv
2.7 wavesmsanawalinemsmauveserledl UGT waz SULT luwasdumnzidesves

| o B . [ o
nageuaNNaTalumsmteinenlasily phase I metabolism Yesasanana s Ineh
. . Y
MINAaBY I UNaANAADY (in vitro) 1A rat hepatocyte monolayer culture
Jd o A Y v 1 ~ e . Aa
nnaaduryiuen laginaniiazately Williams’E culture medium ANAIUHTUVOI fetal
calf serum 10%, insulin 4 "liljﬂiﬂgim'ﬂﬁaaa@ﬁ, dexamethasone 0.1 11 Ta5 1@ uag Penicillin 100 gf!
1" A Aaa . ] 1 a aa & ) Lt v 3 g’/ =
ARDNAAANT Streptomycin 100 1uIAsnSuAelaaansnelriraaizead il usu@e) (monolayer) UM 4
v Y H [
$1u9 1minlasula Williams'E culture medium 13N @UHaUUD4 fetal calf serum ¥AITNAADL
[ 1 o o
navesensanana linonmsiaruveaeu laailu phase I metabolism A9 UGTIAL tiag SULT2A1 Tag
' 1 3 ' 1 Y Y Y 9
uLnguMsnaaeuilu NaUAILAL (control) NQUNAADY IagazaleaETEANANE 1IN 3 AMGNTY 0.1,
1 1ag 2 mg/mL ¥IONGUENTNILAULIATIIM (Reference inducer) AD phenobarbital (1000 1uTns
A o Yy . A dy 1o
Tuarse 023 mgmL) W 72 $I1uelug incubator NAIURUANNFULAZYIMIBOINAGRDN Y
s S 1w ' o w ° A X A o Y A
asueulasen lsaminy 95% ds 5% enudiau lagrimsnlasy medium Nlasananalivie
o ° g 1 aaa { o o do @
inducer 90 24 1114 ¥91M5 incubate esAsAUIuuAazRnsen o Tamshanuvesou laidanTu
Y
phase II metabolism @41 Estradiol (100 1ulasTua) 1150 UGT1AL uas Ethynylestradiol (5 lulns
o @ o Aaan a [~ g}/ o X
Twa) d11950 SULT2AT w1 30 Wil shmsvigailgnaen Tagn1sidn Methanol umien 911w laifu
d' d' = = 3’, o 1 a 4 a [ I'd
M8 1500 g 4 eryassed 1w 5 Wi ntduwhauesazanela lUTneimlsnanaasua

(metabolite) ﬁ"lﬁ}mﬂﬂﬁﬁ% N
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3.1 msanaialil

UNA 3

wan1sIvanazanilsiena

A [ Yo g v o ¥ o Y 9 4 o Y
‘ﬂWﬂfﬂﬁl@l3fJiJﬁ'lﬁﬁﬂﬂWaulﬁliﬂflalslfunﬂuﬂ'JﬂWagaWﬂ mﬂuuuﬂﬂixmmm@mmmmmum

LI~} 1 a o 1 [ 1
HUULALTN (Freeze dryer) lanaudauona lifigazriaauaasluaind 1 Taeliar % yield og

FEUIN 7.13-16.23 % WUNWzNIF % yield gaga (1623 %) 5090910 Nzazne (14.18 %)dIu

! o w { [ y
dulzsauazaisnaiinnunas (12.78 uaz 12.34% awdny) Iaewa ldnlidauilsznevveaimin

Aeduuazdule 18 % yield

d‘ = U asy
19190 1 !!ﬁﬂQWﬁﬂ]i!ﬂ‘iﬂﬂlﬁTﬁﬁﬂﬂNd‘liﬁﬂﬂ?ﬁ freeze dry

v
[ 1

NUAADUTIIN (8.82 1AL 7.13% MUFIAL)

wa'lil :@ade 1WHIin 1WHIin 1WnIin rvinmamalyl
4 - . 4 oy y Yy 3 % yield
(¥ INeand) Wowalid (o) | mamaldl () | vwald (9) | a9 freeze dry (g)
EE oM Mango ;MG
119.35 57.30 62.05 10.07 16.23
(Mangifera indica)
ﬂﬁﬂﬂ Mangosteen ;MT
151.47 89.06 62.41 7.70 12.34
(Garcinia mangostana)
du Orange ; OR
160.92 102.65 58.27 5.14 8.82
(Citrus reticulata)
duiesa Pineapple; PA
113.35 47.29 66.06 8.44 12.78
(Ananas comosus)
#uToe Pomelo ;PM
128.15 70.61 57.54 4.10 7.13
(Citrus maxima)
yeasno Papaya ;PY
113.74 56.91 56.83 8.06 14.18

(Carica papaya)

3.2 A1 Total Polyphenol Tae35Ua4 Folin Ciocalteuluasanamalil

NWANTAADITUAITIN 2 LEAAIAN total polyphenol 1NBUNY gallic acid (g/kg) Hanaanulu

o ldusazatia Taelusianany total polyphenol USunaties lu wziae dudesa du wu total

polyphenol Ysmmihunais @au wzazneuazduTe WU total polyphenol Tuif5inmaoudiaga
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A1519% 2 HaAIA1 Total Polyphenol 1Ae3FUa Folin Ciocalteu 1upalsi

f*‘;n‘néﬂ 3318 Total polyphenol
Fruit extract (5 mg/mL) “ o
NgUNY Gallic acid (g/kg)*
19 Mango;MG (Mangifera indica) 2.217F0.12
ﬁﬂﬂﬂ Mangosteen;MT (Garcinia mangostana 0.7410.04
& Tangerine;OR (Citrus reticulata) 2.917%0.10
du1z 5@ Pineapple;PA (Ananas comosus) 2.3710.08
#Fule Pomelo;PM (Citrus maxima) 6.2410.09
VeaeN® Papaya,PY (Carica papaya) 53810.14

v ) v
* A1UNDeINAINNITIALUTUIN Total polyphenol 9INAI019TIUIU 3 ATY (VoyaudAIAURTE + A1

a a 1 ti'
ﬂ’JHJNﬂWﬁTﬂTJﬂ@]‘U@Qﬂ']maEJ)

[ o J
3.3 wavesmsanawalinemsmauveseulys CYP luny
Y
LYY @ 1 o 4
HAYOIEITUEUNATTIMLazasanana ldnemshaveweu lmi CYPIA2, 2B, 2B nag 3A
H 9 v
Tudunaaadinsni 3-6 Tagesdudunasgune 4 @13 Ao ANF, metyrapone, disulfiram uag

(] Y [
ketoconazole 311 IC,, fidh fame 11/il 0.00231, 0.000182, 0.299 11ag 0.0154 mg/mL AWEIAY FIFAQ
= o & o Y 1 o Yot Y Y o ' <
faanuasalumsdudinmsmaueaeu oyl ldedssumzmzsananudududs  og1alsh

o == o é’, o 1 Y] 1 o dy o
a1y asanara lintanueusadudueu lsiuanarany i luusay isoform #ad naMIMOuUea
4 1 9 g’/ ) = 1 LY
ou'lassi CYPIA (1319 3) WU PY wag PM Sudamsviauveseu lxfldadea 1c,, whdy 1.85
[ 3 1 o 4 [ 1 ) 1 1%
1Ay 7.95 mg/mL 0813 l5naw A1 IC,, Sansguioiounual IC,, Y99 ANF 1ueq (a1enuilszuns 80
) v
1) @21 MT uag OR WWadugalunaana IC,, (N 25.67 1Ay 28.50 mg/mL MNAAY d21U MG
1 4 1 1 4 [ {
uaz PA lwaseoulmidosun (C, > 50 mg/mL) dauwanooulai CYP2B udanslua1sni 4
9
WU MT Ianueunselumsdugigagadien IC,, Y 1.41 mg/mL 599090170 MG (IC,, = 4.25
Y
mg/mL) @21 PM, PY uag PA Hnadudsldiunarsdien I, iy 6.5, 6.82 uag 15.68 mg/mL
[ 9
awaey Iagh OR Twade CYP2B ¥eeun uaznu MT danuaimsalumsdudiniann
= 1 [ 4 [ d‘ 1 Y Y A
metyrapone 04 7700 11 lagilszanm wanotou lal 2E1 naaenia1sed s wun asanawa ldimounn
siialnanoniviauvedloulaidinan lissinasunasgiu disulfiram ondu MG #'lilinane
v 9
ou'lassi 2E1 daumane CYP3A naaaluaiingd 6 Tasnu PA taz PY §u63 CYP3A agalitiod1nny

A9 IC,, 1NN 0.246 1ag 0.926 mg/mL awawy (Iae IC,, ¥99 PA @1991N ketoconazole 16 1111)

uaz PM madudaunaia (IC,, = 8.47 mg/mL) @2u OR, MG, MT finadesinndeoulmidinain
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519N 3 uaaem IC,, values U243 7-ethoxyresorufin-O-deethylation (EROD) ansu

CYP1A2 °l14 rat liver microsomes

arsanawa lif/reference inhibitor IC,, (mg/mL)*

EE e Mango (Mangifera indica) >50
ﬁﬂﬂﬂ Mangosteen (Garcinia mangostana) 25.67

& Tangerine (Citrus reticulata) 28.50
dulesa Pineapple (4nanas comosus) >50
&uTo Pomelo (Citrus maxima) 7.95
U2anN® Papaya (Carica papaya) 1.856
Ol-naphthoflavone (ANF) 0.00231

' a ' a g Y ' ) o {
* A1 1C,, 1AA91NN3 plot graph 331 enzyme activity Aailiudesazifisununquaruguiuanududuvesarsanana liinld 8 arw

v
it uAD 0.01, 0.1,0.5, 1, 2, 5, 10, 50 mg/mL) IABA1 enzyme activity 1ADIANAIINATIAAIDE19TIUIU 3 AT (triplicate)

519N 4 uaasm IC,, values Ud3 Benzyloxyresorufin-O-deethylation (BROD) amsY

CYP2B1 61‘14! rat liver microsomes

agananalil/reference inhibitor IC,, (mg/mL)*
2 Mango (Mangifera indica) 4.258
ﬂﬁﬂﬂ Mangosteen (Garcinia mangostana) 1.413
& Tangerine (Citrus reticulata) >50
duiesa Pineapple (4dnanas comosus) 15.68
dulo Pomelo (Citrus maxima) 6.507
V2a2nN® Papaya (Carica papaya) 6.824
Metyrapone 0.000182

' a ' .. oa & 9 a Y ' Y 9 o yaq ¥
*a1 lC50 INAAINNIT plot graph € 1IN enzyme activity ﬂﬂ!ﬂuiﬂﬂam‘ﬂﬂﬂﬂ‘lJﬂqllﬂ’J“lJﬂiJﬂ“Uﬂ’J']lJHJiﬁJuﬂJ@QﬁﬁﬁﬂﬂWﬁvl.il‘ﬂsleh' 8 AN

Vv
WuTufe 0.01,0.1,0.5, 1,2, 5, 10, 50 mg/mL)Iﬂﬂm enzyme activity Lmazqmﬂﬂmﬂmimmaamm"mau 3 A3 (triplicate)
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M131397 5 uaaen1 IC,, values Y89 p-nitrophenol hydroxylation @1%51 CYP2E1 14 rat liver

microsomes
arsanana 15 /reference inhibitor IC,, (mg/mL)*

EE e Mango (Mangifera indica) >50
19AA Mangosteen (Garcinia mangostana) 2.102

& Tangerine (Citrus reticulata) 0.2552
duilesa Pineapple (Ananas comosus) 0.06223
&uTo Pomelo (Citrus maxima) 0.0012
VeaeNd Papaya (Carica papaya) 0.03495
Disulfiram 0.299

' a ' a g ~ ) ' Y o I~
* A1 1C,, INAIINMS plot graph 53 WM enzyme activity Aarijusesazifeununguaiuguiuanusuduvesdisanana linld 8 anw

wWudude 0.001,0.01,0.1,0.5, 1,2, 5, 50 mg/mL) TAgs1 enzyme activity AR JANATINAITIAAIDE19TIUIU 3 ATI (triplicate)

Msei 6 uaasm IC,, values U®3 Testosterone 6f-hydroxylation #@nsu CYP3Al lu rat

microsomes
d15anana 15/reference inhibitor IC,, (mg/mL)*
ER oM Mango (Mangifera indica) >50
ﬁﬁﬂﬂ Mangosteen (Garcinia mangostana) >50)
du Tangerine (Citrus reticulata) 37.81
duilesa Pineapple (4dnanas comosus) 0.246
&uTe Pomelo (Citrus maxima) 8.47
NLaLN® Papaya (Carica papaya) 0.926
Ketoconazole 0.0154

' a ' .. a_d Y ' ) o {
*f11C,, 1AA91NN3 plot graph 331N enzyme activity Aailiudesazifisununquaruguiuanududuvesarsanana liinld 8 aaw

K
Wutufe 0.01,0.1,0.5, 1, 2, 5, 10, 50 mg/mL)IﬂElm enzyme activity Lzmazqmﬂﬂmnmsmmaﬂnﬁmau 3 A3 (triplicate)
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{ o 1 { 1 s 7
ﬂ']ﬁN“ﬁ 7 L!ﬁﬂ\‘mﬁﬂl@ﬁﬁﬁﬁﬂﬂwﬁulf(ﬁf]ﬂWiL‘IJEEJL!LLﬂﬁQﬂ?ﬂ?Qﬁ]auﬁWﬁﬁiﬂl@QLﬂu]l“IﬁJ cytochrome
@ Qld'd 1 1 1 1 o (=Y
(LLﬁﬂQLﬂWT%ﬁﬁﬁﬂﬂWavl,ll‘ﬂllﬂ1 ICso < 10 mg/mL) Iﬂﬂ‘W‘U’N ﬁ]uiﬁmﬁ15ﬁﬂﬂwa1ﬁn‘lﬂﬂﬂﬁ
A 1 1 o A = o a .. Y A A 1

L‘]JaEJ‘L!LL']JE‘N Km 152151213 M| Vmax HUAD UNITIVUITUA non-competitive JNLIU OR NUNALINUA Km Lag

4 A 1 = o 1 o ] ] @ 3’;
an Vmax "’IJ@QLE]‘L!VI,"IflJ 2E1 uag PY mwm%ummﬂummu%u 1A2 g 3Al1 UQTJE]ﬂ’N!JJLlﬂTiEJTJEN
U mixed-type inhibition A1 Ki AYUEAAY WU PY UA1 Ki @190 CYPIA2 taz 3A1 18N 0.97 Lag

o w 1 1 r'd LY 1 LY

0.34 mg/mL AUANY PA flf’ﬂ Ki G]E)L’E]‘Llll"JﬁJ 3A1 W1HU 0.70 mg/mL ag MT UFAIAT Ki 1NN 4.56

. P ' . A o Y 1 A 1 )
aotou 4] 2B1 @91 isoform U sanana ldNA1 Ki Naoud1egs

H H [y} d d H a
5199 7 taasmmstdasuuaamandraanmansveuen el Cytochrome P450 fithaainas

ananalal
Mode of
CYPisofroms |  aanamalif K. . Ki
inhibition
PM “ \’ 12.56 Non-competitive
1A2
PY ) J 0.97 Mixed-type
MG “ J 8.96 Non-competitive
MT “ J 4.56 Non-competitive
21 PM > 2 23.65 Non-competitive
PY > 2 11.67 Non-competitive
MT > 2 12.45 Non-competitive
OR ) J 25.44 Mixed-type
2E1 PA <~ J 18.46 Non-competitive
PM <~ J 15.67 Non-competitive
PY <~ \2 9.67 Non-competitive
PA <~ 2 0.70 Non-competitive
3A1 PM <~ 2 10.57 Non-competitive
PY ) 2 0.34 Mixed-type
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(Y] o d o 3
3.4 naveImsANANA INAeM I IUYEs CYP Tumaaduinzidesveany
HAPIRAUNUAINA 3 TmInageuNavesansanana lNANWTNTY 0.1, 1 1ag 2 mg/mL 1o
Y Y
incubate 5INAUAIIAIRUVEIURNo TaeufSeuiounua1sdudmnsgIu Ao a-naphthoflavone
1 9 g’/ o 1 r'd 1
(ANF) 0.01 mg/mL WU ANF e1508083msiauaes CYPIA2 Idednauysaivinnniesas 90
' o Y Y Y a 1 o s Y v & 9
daumsanara iiinnanududulinadensicuveweulmivdes  (anuawnsalumsdudulos
"9 9 [ 9) d’w g’/ o 9 ] =
Andeeaz 10) sntuasananndule (PM) uazuzazne (PY) Ndudamsviauveaeu lrildodadl
1 9
WedAyneana (p<0.05) Wefeununguaiuan TaeduTedudinsmauves CYPIA2 asznang
Y
fowvaz 21-33 dunzaznelinaduda lasesay 49-62 Auaa

a Aa o 1A

UHUANA 4 uaasravesansanana linanududy 0.1, 1 ag 2 Yaansunelaaansnens
o 4 U [ 3’; {
Mmauveseu lasl CYP2B1 wun AIYVYININTFIU metyrapone AN 0.001 mg/mL UHa
Y] gJ; ya 9 1 [ sid' 9y 9 'o (=} 1 o
§uda cYp2B1 ldinudesas 90 aruasanana lnaNuTuIua (0.1 mg/mL) liitinanemssinau
o2 v w o ! < o A Y 9 ~
vouou il snduasananndlizsa og19lsnay asananaNuTNTY 1 taz 2 mg/mL UKA
9 | 9 Y Y
§uda CYP2B1 18381319 14-90% Lﬁmﬁﬂmunqummuuazmiﬂumﬁﬁuﬂmum (dose-dependent)
UAUANN 5 LEAINAYBIENTanaNa IINANUELTY 0.1, 1 uaz 2 Jaansusolaaaninens
o 4 1 v I o g’/ {
Mauveueulaf CYP2E1 Wi disulfiram c?%uﬂumiﬂummmgmmm CYP2E1 Nvua 0.5mg/mL
Y ]
AI0gVGIMIIauYee CYP2EL 1d3eeaz 50 Tasnansanana liuziia (MG), & (OR), d1/1/z5a
Y I~ A 1 ) Y} vy ' 9
(PA) wazdule (PM) Nvua 0.1-2 mg/mL nnaaaeu lomitosunn (Hoan13v8as 10) dIUNA
(MT) aamsnauveaen luil 1dsznnedosas 8-17 Tagh wzazno (PY) 1 uag2 mg/mL aan1s
Y v
maveaeu lsf ldTesas 17 waz 35 mudwy msadanaliing 6 ¥Hanviia 0.1, 1 uag 2 me/mL
= 1 A o 4 A o J v dy
Tutinanemsnasuuilasmsiauveaey lsl CYpP3A ‘ﬂmmimaaﬂumaa@mwmaﬂwg (19

andesay 15) aqurulunini 6

(Y] o d 4
3.5 avesmsananalinensuYes UGT waz SULT luraadumizifesve sty
UEUANA 7 uaadnavesansanana limanumuty 0.1, 1 waz 2 Jaansurelaaaninonsniay
7 ' T a4 . .
youou eyl UGTIAI WU phenobarbital Fuiluaismileniminigiuves UGTIAL fvuia 0.23
v ' Y 9 '
mg/mL @13150HeI1IN5IaIuves UGTIAL mivdulaseeas 25 diuaisananaling 6 yian
[ 1 ~ o 4 { o
YA 0.1, 1 1ag 2 mg/mL uTnademswlasuasmsiauvesen lsi UGTIAT 1vhinmsnaass
o e ¥ "y v i v v A o
Turadaumizineany (Mesnnioea 15) endu PY Aanududu 1 1az 2 mg/mL awnsomiioni
v 2 9 v o w
UGTI1A1 ldiinvudesazes uaziosas 58 auaiea
[ 913‘/ A A (= 1 = o 4
asanana e 6 yianvua 0.1, 1 uay 2 mgml lilinanemsasuuasmsiauveaen Tyl
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File Path | C:\HPCHE M1 4WDAT AN BOG03Y
Date [18-5ep-09. 08:42:04
Sample

Samole Info hd ﬂJ ﬂ

i@Démarrer”J as JIEN] |J 2 CAG Bootp Server |I§Instrument 1 (onlin... E]Fingerprint M&_PY_co... | |(E—E %A 10sam

517 4 ua@9 Chromatogram vosa13aza3iana (Mangosteen ;MT Smg/mL) Janisganaunasii

L'

280 nm 4122 320 nm AMNAIAL
4@ Instrument 1 {online): Data Analysis _ |5|l|

File Graphics Integration Calibration Report Eatch  Yiew Abort  Help

| D ata Analysis | S1G10001.D l;ll BLP.t l;l Short

izt e e i A El =
|ADCT B.ADCT (170309516100 = | @@mm

| ADC B, ADCA (170009051 10001 .0)

B
P

20 40 G0 a0 100 min

[+] |

File Inf tion # Time Area Height Width AreaX
LE-File | 51G10001.0 =
File Path | C:\HPCHEMW1ADATAN 709034
Date [17-5ep-09, 054202
Sample

S amols Info | ﬂJ ﬂ

Start=(0.16288.6088.37); End=[115,5413.04)

iiDémarrer”J G JEN] |J v, CAG Bootp Server “alnstrument 1 (online):... |<EJ§E B so4am
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<@ Instrument 1 {online): Data Analysis ;Iilﬂ

File Graphics Integration Calibration Report Batch  View Abort  Help

| D ata Analysis [ siGio00a0 [¥] [ BUPM  [#] [ Shat
172 T T ) e A ==Y
[4DC1 B, ADCT (1709093 G100 < | | @J QI % ”&I%I%Ig@l Xl

| ADCA B, ADCA (1702091000300

T
20 <40 G0 &0 100 min

[5] []

File Inf tion # Time Area Height Width AreaX
LE-File | 51G10003.0 =]
File Path | C:\HPCHE MW ADATAN 709034
Date [17-5ep-09. 03:54:16
Sample
Samole Info hd ﬂJ ﬂ

Start=[0.00117 5607.83); End=(114.998 5414.28)

iiDémarrer”J m @ |J ES;_CF\G Eookp Ser...lw%mgﬁngemﬁnt (P o | |(EEEI[I§Q 11:56 4M

51U 5 uaag Chromatogram vesa13azagdy (Orange ; OR Smg/mL) Jan1sganauuasii 280 nm

#az 320 nm MUY
4@ Instrument 1 {online): Data Analysis _ |5|l|

File Graphics Integration Calibration Report Eatch  Yiew Abort  Help

| Data Analysiz | sioodD (& | EUP.M *] [ Shat
A [[=l]=t ] EES

[4DC1 B, 4DC1 (1609095161000 = | @J QI RS ”&I%I%Iﬁ[&l Xl

| ADCT B, ADCA (16000905 100040

3
=
=

G200

5100

G000

900

5300

5700

5600 —

5500 —

20 40 G0 a0 100 min

[+] |

File Inf tion # Time Area Height Width AreaX
LE-File | 51G10004.0 =
File Path | C:\HPCHEMW1\DATAN B0G03
Date [16-5ep-09, 130927
Sample
S ample Info =] ﬂJ ﬂ

Start=(0.79772.6304.56); End=[115,5496.92]

iiDémarrer”J G JEN] |J v, CAG Bootp Server “alnstrument 1 (online):... |<EJ§E 1 a6
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& Instrument 1 {offline 1): Data Analysis ;Iilﬂ

File Graphics Integration Calibration Report Batch  View Abort  Help

| D ata Analysis | siG100050 [#] | BUPM ]| Integration / Report [ Shat
[E M EN oo oS = EE

[4DC1 B, ADCT (1509095161000 =] | @J QI RS ”ﬂl%l%lg@l Xl

| ADCA B, ADCA CB02090S]1 1000500

5600 — l‘ Il

T T T T T
20 40 G0 a0 100 min

[ [l

File Inf tion # Time Area Height Width AreaX
LE-File | 51G10005.0
File Path | C:\HPCHE b% 140 T AN BOS03Y
Date [16-5ep-09, 15:11:01
Sample
Sample Info
o - KN »)

Start={0.61648 6080.23); End=(110.479.5491.63)

iiDémarrer”J as JIEN] |J Iﬁlnstrument 1 {offline ... |<E§E§ 102, =isem

LI

L'

517 6 uaas Chromatogram vesasazagduilzsa (Pineapple; PA Smg/mL) Jamsganauuasii

280 nm #a2 320 nm MHUAIAND

4@ Instrument 1 {online): Data Analysis - |ﬁ'|1|
File Graphics Integration Calibration Report Eatch  Yiew Abort  Help
| Data Analysiz | siiooD (& | EUP.M *] Shart
- 3 = i vt b b
R T | (A A Bl
[4DC1 B, 2DCT (1703035161000 = ] | Ql Ql Q ”&I%I/\{LI 25 IX'
[ ADCA B, ADCT (170001310002 I
mAu -
5000 —
5900—5
SSDD—E
5?00—5
SBDD—E
ssoo—f
1 ) ) ] ) )
20 40 60 20 100 min
[+] |
File Inf tion # Time Area Height Width AreaX
LE-File | 51G10002.0 =
File Path | C:\HPCHEMW1ADATAN 70903
Date |17-Sep-09, 07:51:53
Sample
S ample Info =] ﬂJ ﬂ

Start=(0.63987.6099.86). End=(114.998.5411.1)

iiDémarrer”J m @ |J iy TG Bookp Server “alnstrument 1 {onlin... Fingerprint MT_compIe...l |<ﬂ§[ﬁ Id ﬁ‘g 11:26 &M
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<@ Instrument 1 {online): Data Analysis
File Graphics Integration Calibration Report Batch  View Abort  Help

==l x|

D ata Analysis | S1G10004.0

EI I

BUP.M EI

ﬁ%mw

I

Shart

I

[4DC1 B, 4DCT [1?0909\S|G1DDEJ|.|Q|QI L A \u é[& X

ADCA B, ADCA (17020901 G100049.0)

may |
5750
5700
5650 —
5600 —
5550 —
] ) ] ) )
20 40 &0 a0 100 min
[+] []
File Inf tion i Time Area Height Width Area®
LE-File | 51G10004.0 =]
File Path | C:\HPCHEMY1WDAT AN 70903, _I
Date [17-5ep-09. 11:54:32
Sample
Samole Info ht ﬂJ ﬂ

Start=[1.75103.5827_36): End=(114.998.5509.19)

iiDémarrer”J m () |J & CAG Bootp Server ||§Instrument 1 {onlin... Fingerprint P& _comple. ., | |(EEE 10 'QQ 2132 PM

Tagag1/81999m 13509 Kelebek H 1azAmg 11 Microchemical journal 1 74,2009 21iuh 91 %1

187-192 peak #147) 1 chromatogram A 1a® HPLC #i 280 nm 18 320 nm mwdey fluaslungy

Flavanone, Hydroxybenzoic acid, 1taznau Hydroxycinnamic acid @5 mamnniesuanaianulu

Y U a
wa' lilusazyiia
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MANUIN U

MTINTIZHVIIA Total Polyphenol 1Ae35ua4 Folin Ciocalteu
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a d a (Y]
11331A312%i11A1 Total Polyphenol 1983584 Folin Ciocaltenluasanana 13l

35MInaaos

whensanana 'l 0.5 mL (W30 eallic acid) ldasviaoanaans
13 2.5 mL Folin-Ciocalteu Reagent (dilute 10 L‘I/h)
1A% Na, CO, (75 g/L) 2.0 mL

11'11) Vortex Tt

l

1rasanaasLslu water bath Nguwgi 50°C wIw 5 Wi

JAf1 absorbance ABIATEY UV/VIS Spectrophotometer 1 760 nm

|

i la plot graph

HAAIIBNMIAIUIN
Wﬁﬂ?ﬁﬂﬂﬁ@ﬂﬁllﬁﬂﬂqgﬁﬂu

f1 Total polyphenol 138 UINIVNY Gallic acid (gGA/kg) TAsMIUIMIINTNNIS

_ y-0.0212 y
10.934x a

Total polyphenol eq. Gallic acid (gGA/kg) 1000

A J A o 9
149 y = f11 absorbance 1179 I

a = anuutuvesasanana li(mg/mL)

**UUYLYA blank = 0.5 ml DI water + 2.5 mL Folin Ciocalteu reagent + 2.0 mL Na,CO,
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standard curve of Gallic acid
absorbance at 760nm

y =10.934x + 0.0212
2.50

R’ = 0.9994
2.00

1.50 -+
1.00 +

0.50 A

0.00 T T ‘ ‘
0 0.05 0.1 0.15 0.2 0.25

concentration (mg/mL)

UAUNINUAAN calibration curve U84 Gallic acid

A39E19MIAMUIN
, 1339 Total polyphenol UM
gaAnNOU absorbance
Gallic acid (gGA/kg)
PA 1 0.287 2.43
PA 2 0.274 2.31

nansnaasiaa 1diduaT Total polyphenol 138 utsUAY Gallic acid (2GA/kg) TagmuiaInaums

y-00212 ,
10.934xa

Total polyphenol eq. Gallic acid (GA/kg) = 000

1o y = f1 absorbance ﬁ’slﬂllﬁ
a = ANUTUTUYRIANTANA(mg/ml)
**WNYL1E control = 0.5 mL DI water + 2.5 mL Folin reagent + 2.0 mL Na,CO,
PA 1 ANMYNYY 10 mg/ml  FAA1 absorbance 18 1M1 0.287
s umu luaumsiitenaasa Total polyphenol TagiNeuNy Gallic acid (gGA/kg)“lﬁ'ﬁ’qﬁ
Total polyphenol eq. Gallic acid (gGA/kg) =( (0.287-0.0212) /10.934X 10)X1000
= 2.43 (gGA/kg)

@911 PA 1 113318 Total polyphenol Iaenigruny Gallic acid 1M 2.43 g luasana 1 kg
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Nan1INAa0e tanIn R dsL31nal Total polyphenol tBUny Gallic acid Tuwalsl 6 vHia wazluluimn

=
e

msananalsi minae U318 Total polyphenol MaUNY Gallic acid (g/kg)*
PA 2.3710.08
PM 6.24£0.09
MT 0.74710.04
OR 2.91%0.10
PY 5.3810.14
MG 2.2110.12
YUVE 218.65

H 9
* AURAOINAINMTIAYTUI Total polyphenol 1INAIDINTIUIU 3 AT
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NMNARNUIN A

M3vuen microsomes 31NAL
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. . 2 o a 4 < . .
1953 liver subcellular fraction 11NFUAY TagldmatintlumIesn1u3 g9 (Ultra-centrifugation)

Y 9 v Yy r
A19%UAVA2Y Normal saline i]muumﬂﬁﬁuﬂfmuﬁ’amﬂ%mﬂ Tuasaza1e homogenizing buffer Ing

I¥a150va10 3 mL AoA 1 g iliumdesiinnnda 9,000 g i 4 pasnimaiTed i 20 WA Hudm

fduasazaaionr ldumissdofinnuda 100,000¢ #i 4 mmwmcﬁﬂa w1 Tuaeuld

microsomal pellets mﬂuuaxmﬂalumﬁamw sucrose (0.5 M) LﬂUﬂQﬂmgﬁJ -80 oIAUALTEA 11

Y
U5 TUsAUNIUD rat liver microsomes 1A 1935U09 Pierce tMavud/sunaT1s@Auny bovine serum

. a y 9 o [ A ~ Y A
albumin  NANUUVNIY  0.1-2 mg/mL mllﬂmmmi@.ﬂﬂauuﬁm 595 uﬂumm AULATON

Spectrophotometer

ANUYUYY (mg/mL)

' A d'
ANITAANAULTIURAY (n=2)

0 0.073
0.1 0.147
0.2 0.208
0.3 0.265
0.4 0.308
0.5 0.368

1 0.609
2 1.173

Standard curve of protein concentration

1.4 -

y = 0.5385x + 0.091
R? = 0.9988

1.2

Absorbance at 595 nm

1.5
protein concentration (mg/mL)

2 2.5

myiamsmauveseulal lalalasy P450 Tudy

mmstamsrianuveaen lydlylalasy P450 (isoform 1A2, 2B1, 2E1 uaz 3A1) 1 rat liver

microsomes 18 incubate FINNUETANANA IINANWANTUA  HBUAY  control  (ANRNIL

Aq Y Y, A a d =
ﬁ1iﬁ$ﬁ18ﬂ1‘]ﬂﬁluﬂﬁﬁ$ﬁ18 extract éumwa"ln) mﬂuﬂﬂﬁ’)mﬂ%‘ﬂﬁ]ﬂﬂﬁ&’ﬂElﬂsluﬂ1ﬂNu’)ﬂ R
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HNNANUIN I
a J % Y1 ) d
ﬂ153!ﬂﬁ1$‘I’WJEWJQQ'@”IﬁﬁﬂﬂWﬂulﬂlﬂﬂﬂ1§1’l1ﬂ1l!ﬁlli’)\‘i!9ﬂllcﬁu

Cytochrome P450 Tuay
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CYP1A2 Ethoxyresorufin O-deethylase (EROD)
Y 3 1 o [ I

Burke ¢ Mayer @n.g. 1975) uaas v OYNUTUDIAT alkylphenoxazone 16U 7-ethoxyresorufin v
3’, { o [ a [ I { a
dadunsumzzenylylnlnsy P4so 1A Tdwaasuaiitu resorufin Aamnsadmszimysnaldlaense Tneds

1 Y 1 1 1 1

Fluorimetric HIa1sHaATMA LA NITDgAGUAAUAINETINEIN 530 W TUWAT HAZNTZDBNEINANNEIAAUFINT
A
A9 580 W1 TN

UfAsemMsnlasu 7-ethoxyresorufin Tao 1o TaTnsy P450 1A 1anaasuaiiiu resorufin AuLans

CJC2H5 OH
O O
DH‘“\ O S
.
P450TA
T gy
ethosxyresorufin resorufin

GREIGEY (Reagents)

0.1M Tris buffer pH 7.8 (in water bath at 37°C)
0.53mM Ethoxyresorufin (253ug/2mL DMSO)
50uM NADPH (41 .7mg/mL)

0.1mM Resorufin
A A
1N3994® (Instrument)
Multilabel plate reader @¥o Perkin Elmer giu Enspire
35M3NAae (Method)

v Y
wisnasazarenlaunaudane 1 (U51as Ao 1 well plate)
100 JaaTua tris buffer, pH 7.6 65 lulnsans
Liver microsome (ANUALUTY 2 aansuselaaans) 10 lulnsans

Ethoxyresorufin (AMAN4Y 130 15 lua) 5 luTnsans

'
a

9 v

suduinsenlaemsiAuaisazats NADPH anuidudu 10 §adTua 910114 incubate 11 shake incubator 7
a aan a 13 a v 1

gungil 37 ssruwaiFed W 10 WA ngalfnsendiensian Methanol nadulSuas 50 Tulnsans Janins

ﬂﬂﬂﬁuufﬁ‘ﬁ Excitation wavelength 530 W1 TUIWAS 11ag Emission wavelength 580 w Tuwas 11519 resorufin 71 18

1 v
nnlgnseniieunudunsviasgie i lduasnuansalumsndouasasduves lalalasy P4so 1A2
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(enzyme activity) U178 pmol/min/mg protein 1/5oufisuszrnguarlaNnunquianasanana bl nie a13

Y
v

gUEININTIIU (reference inhibitor)

CYP2B1 Benzyloxyresorufin O-deethylase assay (BROD)
fhulgasemammmamauves lelalasy p4so 2B Taslindnmasmilon EROD nadlszms sndunlaou

Y
o I
15938 uT)1 Benzyloxyresorufin AN udu 410 1ulasTua

CYP2EL1 p-nitrophenol hydroxylase
9
m3damsnauveuen e Cytochrome P450 2E1 ¥ 1@ Taginaniiizen Hydroxylation ¥04e150IAY Ao
para-nitrophenol Tagondaon |l Cytochrome 2E1 ludy uag co-factors Av NADPH (Nicotinamide Adenine

a o J [
Dinucleotide Phosphate reduced form) |@nansaual A 4 - nitrocatechol AILLAA

OH OH
CH
P450 IIE]
—_—
(alcohol mduced)
NO, NO,
p-nitrophenal 4-nitrocatechol

[
=~

a [ P 9 . a3 1 @ A 9 1 A
Wﬁ@mm“ﬂ‘ﬂklﬂ (4-nitrocatechol) Tuganzarsazarouag ﬁulﬁﬂ’mf’ﬂﬁﬂﬂﬂﬁullﬁﬁllﬂ‘ﬂﬂWﬂ’NiJﬂnﬂau 536

W1 TuAs (Reinke 118 Mayer, 1985)
=
a131AU (Reagents)

0.2M Potassium phosphate buffer, pH 6.8
ImM Ascorbate (17.6mg/100mL)

ImM p-nitrophenol (13.9mg/100mL)
0.5mM nitrocatechol (7.8mg/100mL)
10mM NADPH (8mg/ml in 1% NaHCO,)
10M NaOH

0.6N ice-cold perchloric acid

35M5NAav (Method)

45



1U§ji361 Hydroxylation ¥99 p-nitrophenol 81999A1IBUDI Reinke ag Mayer (iln.g. 1985) Taaasunilas
V1002100 KcCoy tag Koop @Aln.f. 1988) 01302019U19IFIU (Standard solution) HAZAITAZAAIDY1
(Sample solutions) Mmnmsnaaodlu potassium phosphate buffer ANty 0.2 Twanf anuilunsa-ang 6.8, ﬁﬁéﬂﬂ
& p-nitrophenol 1182 ascorbic acid AL 1 Fadluas Tastanuaiilsnassaw 1 fadans guasazaely

a

1 v
water bath Nguvgl 37 eermUwaFHod WU 3 WA 59N liver microsomal protein ANMUITNTYU 2 mg/mL MNUUAN
a a 4 §y A aan a
1582270 NADPH A1widudu 10 Had Tuans iiesudulfnserlu water bath gaivigil 37 ossusaidod wiu 30 U1
aan a . 13 As Jy 9 14 Aa aa ~ =
ngallfnion lae@unsa perchloric umaUNNANUANTY 0.6 Tuars Twlsma 0.5 Nadans Nan1znIa AUl
y = A S A A ' A d =

asazarwaziie i) ntiuanaznoulisauTaanseaifumlsen 3000 seudewil Wunar 10 Wil gamsazaela
Aa aa a Yy 9 4 Aa aa @ A ~ = o

| Jiadans wuasazals NaOH 1Wudu 10 Tuaans U5uas 0.1 Hadaas danmsganauuadin 536 1 lumwas meuny
o .. 13 . 1 v

T1IATAYNINTIIUVDN 4-nitrocatechol ATUID enzyme activity ierasnuily pmol UBY 4-nitrocatechol ADUINAD

A Aa o { A Aaan 4 [l 1 I
YAANTY microsomal protein (pmol/mg/min) Ascorbate ﬁmuaﬂuﬂgﬂi guietloani 1l p-nitrophenol aswilu

quinone
4-nitrocatechol (pmol/tube) | AINIPANAUNTUNTY (n=3)
50 0.3633
25 0.2086
10 0.1078
5 0.0758
2.5 0.0536
0 0.0386
0.4
y = 0.0065x + 0.041
0.35 1 R? = 0.9992
0.3 1
0.25 1
0.2
0.15 1
0.1
0.05 4
O T T T T T
0 10 20 30 40 50 60
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CYP3ALl testosterone 6B-hydr0xylase assay
U7A301 Testosterone 6 3 — Hydroxylation Humsiamsiauves lalalasy P45o 3A 8198smuismsves

Pearce LLAZAME (A.7. 1996) ATUNT

(.”()ll (.”OH

CH CH;
.
0 CYP3A4 0

OH

testosterone 6B-hydroxytestosterone

9

A3 incubate liver microsome (0.2 Haan5u11/5AN) AUAITAIAY AD Testosterone ANMTUTU 250 Tad Tua
lua130za10 Phosphate buffer pH 7.4 711 MgCl, taz EDTA o U5uas5am 200 lulnsaas Guduilfnsendlens
a a 1 Aaan Aa 1 g
1A NADPH 25 luTnsdas incubate 91 37 ossuiwaidod Wiu 8 WA nyalfnienlaoidn Acetonitrile HHITY 125

a = X A A < ' = = ¥ o Y
luTnsaas anaznouTsauTasnsdumlssiinnuiaage 8000 seuasui wiu 5w Mnumhmsazaela damm

H 9

Y3119 6-B hydroxyTestosterone RBUAUIFUNTINLIATIIU AUIUMIANNENTOVOINTIUROUTTAIAY (enzyme

activity) Tagiineiy pmol/min/mg protein

6B OH-Testosterone (pmol/tube)|  Peak Area of 63 OH-Testosterone
625 14164
312.5 7271.9
125 3299.1
62.5 1503.9
31.25 706
0 0
Peak Area_pmol 6beta Testo
16000
14000 y = 22.593x + 136.97 .
R’ = 0.9988
12000
10000
8000
6000 /
4000 /
2000
P . . . .
0 200 400 600 800
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M13719 LAAIAIDENHAMINATBLITATNATIZH (method validation) TaelHiAT09 HPLC (High
Performance Liquid Chromatography) Tumsianisviaiuvesen ladlaTaTasy 450 3A

Accuracy and precision study of 6[3-testosterone hydroxylase assay

Calculated amount’ Accuracy (%) Precision (%)d
Intra-day (n=4)
Calibration standards"
75 67.13+5.83 -10.49 8.68
150 137.70£13.65 -8.20 9.92
300 311.50+14.73 3.83 4.73
600 548.65+26.00 -8.56 4.74
1500 1526.86+36.34 1.79 2.38
3000 2974.40+£76.52 -0.85 2.57
Quality control samples’
200 207.95+24.62 3.98 11.84
500 523.55+32.72 4.71 6.25
2000 2065.21+£58.91 3.26 2.85
Inter-day (n=4)
Calibration standards’
75 72.994+8.34 -2.67 11.43
150 143.35+12.23 -4.43 8.53
300 320.37+28.69 6.79 8.95
600 556.39+24.27 -7.27 4.36
1500 1490.35+35.65 -0.64 2.39
3000 3019.82+15.08 0.66 0.50
Quality control samples"
200 188.33+18.51 -5.83 9.83
500 493.29+27.94 -1.34 5.66
2000 2005.61+41.06 0.28 2.05

a Amounts of 6[3-hydroxytestosterone added per 0.5 ml sample in pmol.
b Mean+SD in pmol.
¢ Defined as: [(measured conc.-target conc.) / target conc.]x100%.

d Assessed by expressing the standard deviation of the measurement as a percentage of the mean value.



Reference

1.Burke, M.D., Thomson, S., Elcombe, C.R., Halpert, J., Haaparanta, T., Mayer,R.T., 1985. Ethoxy-,
penthoxy- and benzyloxyphenoxasones and homologues;a series of substrate to distinguish between

different induced cytochrome P450. Biochemical Pharmacology 34, 3337-3345.

2. Allis, J.W., Robinson, B.L., 1994. A kinetic assay for p-nitrophenol hydroxylase in rat liver

microsomes. Analytical Biochemistry 219, 49-52.

3.Pearce, R.E., Mclntyre, C.J., Madan, A., Sanzgiri, U., Draper, A.J., Bullock, P.L., Cook, D.C., Burton
L.A., Latham, J., Nevins, C., Parkinson, A., 1996. Effect of freezing, thawing and storing human liver

microsome on cytochrome P450 activity. Archives of Biochemistry and Biophysics 331, 145-169.

9

49



MANUHIN D
a d o d
ﬂ1§3!ﬂ5131’iﬂ1§ﬂ1@1umaﬁlau"lmu CYPs

d 4
TsaadLiziee (Primary hepatocyte culture)
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a o an [ Jd o 1
ﬂﬁ“ﬂﬂﬁ@‘ﬂﬂﬁlﬂﬂﬂu@lﬁﬂﬁﬂﬁl@ﬁﬁﬁﬁﬂﬂWﬁuliﬂﬂl‘ifﬁﬁﬂﬂlWW%Laﬂ\‘lﬂl@QWH
Y

- MSUINERAGUNYLAZINIZ AR

o o & ¥ o ¢ 1o A A v 9 ¥

MMIANTAUNYVNITIINUT Wistar (WAK 018 8 dlat maamodantinnes 9nUuIM

S
A3 cannulate WU hepatic vein N1A13 clamp 910U pump perfusion buffer (ﬂi%ﬂﬁ]ﬂﬁlﬁﬂ EGTA, NaCl,
{ o A aa 1 a o @

KCI, Na,HPO,, HEPES) 1n11151 20 dadansaou1i vszilla pump on vimsdaiduiaen superior

A g w A 1 o 2 7 D) P A
vena cava ie 1 asazaenruay lvaeen mniutenad lasldns perfuse tou lai collagenase M

v ]
A v A w oA

37 AR 1Y 20 W17 darudUNgedIenIT InT ¥edeasazale HBSS 1n1InIoaie
[ o P )
AALYINIRNIE hepatocyte suspension AIAZUNTIVUIA 400-500, uaz 100 Tunseu Wuxadnladu
A A < ~ A Jo A Jo Y .
IHAINAIULTI 100 g, 25 DNAUHALKYE INDANHZNOULFARHND 13DV NNFAAUNIY Williams’E culture
medium ANTIUNTNVO fetal calf serum 10%, insulin 4 hluiﬂiﬂ%u@iﬁ]ﬁaaa@i, dexamethasone 0.1 g

9 =

a 1 A Aaa [ 1 A Aaa d o

TasTua uag Penicillin 100 glaAplaaans Streptomycin 100 luInsnSuaoiiadans ldaaadudond
Y A o o s A . e Y A J P . e
@29 tryptan blue WNOUUTIUIUFAANNITIN ¥ % viability 1A8ABIUAININNIT 80% 01 % viability
Y} 1 ° Jou A Y a o 9 Y
Wo8na1 80% MMsuenraaaunngoon (GouAAT tryptan blue) laglFa15aza1s 90% Percoll 1a2
44 Ao ee v 2

Turideei 170 g wiu 20 Wi duraaduryinenla llwiziaealy plate ¥u1a 96 nauaag 100,000

wag ionaaaumIiauveseu'lal Cyps saufuaisanana'lal

C
FemNy —— b
A B A 1 37°C water bath
B : perfusion solution
C : peristaltic pump
D : cannulation

Mmmsnaaeunavesasanana linemsinauveaeu lsl cytochrome P450 Tagmsazae
asarana 1 3 arndudu 0.1, 1 uag 2 mg/mL (Tﬂﬂﬁwmsmamc}?w 2 ﬂ‘?ﬂ) w%ﬁm‘]’m?&mmgm
(positive CYP inhibitor) 1Y a-naphthoflaven (10 TuTasTuadmsy CYP1A2) metyrapone (50 luTng
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