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%o i — EIEMHEAMEIEHICE, BESOAH
55 2 RIS S M 7 1 A P450 (CYP)
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» CYP HERHFEL T S T % &0/
X, FREOEES L LSE, BIEH %255
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il - RSB 5 2 4
RHRDO%PTEH, HEWE K D7 — 3RS h
TV L EYCHIHERIG 2 5 EIIOVWT, Hik
7 B FEM R B O SRR A B 5 5 7 —
7 ORMPUI 5 LT 2 RV AMEERGE D
HMEEHICBWT, AoV TIREREZ W
T2ORFED 2 —AR DK Y —7 v ML
W% <, ZOMO LT B, FICHEFRHIC
DWTIE, SV O T 2 R RIS
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2. RB &

2.1 WrgEstEE

A G B 12 B W T, Diclofenac sodium,
Testosterone, Magnesium Chloride (MgCl,)
Ketoconazole (Wako) , Sulfapnenazole (Sigma)
. Glucose-6-phosphate (G-6-P) , B-Nicotinamide-
adenine dinucleotide phosphate reduced
(NADP) , Glucose-6-phosphate dehydrogenase
(G-6-P DH) (Oriental Yeast) , CYP2C9,
CYP3A4 (BD Gentest) , Tris-HCI buffer
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(Nacalai) Z#3EE LTHW,

2.2 WERETHR
MBSV F RN, FROFE, TH T+ T
A%, 7Vagry, T=A, T—=IVANXXL X, F
VH I, &R, ATATIAL)—=T, HVFE
Y, AV—=V—7, ¥¥IvzA, 73V, /U
=7, B, eV, EE, rro%E, Iv,
AT ry—, 77, W, LxIHds, Hibl
W, A¥—=7=R, =, tR)—, tuy v
=8, ¥=XUvr, ¥ALL, ¥F73Tr, B,
T4, FEEA, R R, FYXT, IZAIRK,
NV, 2%k fE, N=SE— X, T
B, Cooro— T2 X )=, TXT)
—7)—=7, 7z, TITLANTEY,
A=V b, KE—V—F, Y354, TR
§y—F, 79U URAY—F, A—R, LEVY
FA, U—A<—, O—L VD55 TH 5,
HEEERHIRMRETh RS20 %, 50% &K
A% 7 = THith TV, ZoHih T ¥ X % R E
ELTHwWw,

2.3 CYP2C9 B £ O CYP3A4 BH {1l 52 3
DMSO IZ# S 7%~ 710 ul (10
mg/mL ; #1100 yg/mL) & 7% 5 X912 S1
i (250 pL), S2 i (50 wL), S3 FHi (10
uL) B XU S4 R (670 L) Mz & R
7o, 5 37TCTT VLA vy F 2= 1 L7
RNV T v 7 2 THRRHELIZEFR (CYP2C or
CYP3A4) % 10 uLimz, £ REL#%37CT
£ vFax—PML, 1IKHEIIKPT S5 HKK
(200 L) ZMzOeEIEL, 9T - 20C
THAE L 720 T FO—=LTRERY YT ILOLDY
(2 DMSO (10 yL) %z 7zo HPLC 24712 &
D X # W (4-Hydroxydiclofenac or
63-Hydroxytestosterone) O Y — 7 Hifix &L,
FER (%) =1 — ((REWIEHE sample/ fCHY
fi#& control) | X 100 Z W CHHERZ KD 72,

FNEFNDOEERIEIn =2 TlTo 72

PO ¥
S1 A ¢

S2 WK

S3 Wi

S4 3R
S5 i

20 uM Diclofenac (CYP2C9) or
100 uM Testosterone (CYP3A4)
in 0.1 M Tris-HCI buffer pH 7.6

20 mg/mL G-6-P, 20 mg/mL
NADP, 13.3 mg/mL MgCl; - 6H,0O
in H,O

40 U/mL G-6-P DH in 5 mM
sodium citrate

0.1 M Tris-HCI buffer pH 7.6
Acetonitrile/Acetic acid (94 : 6)

DMSO T 3O RBEIAHML 72849 >~ 7w
2oV T LR E AR H#IEZ TV, T ¥ hr—)b
BT L HP OB OERE 1006 & L, &
BEOY I VIZOWTREWIHFED % of
control KD 7z, 50% of control & 7 % Fi %4k
T2 MCHEMEZLIE, 50% of control &2 4 I
DUEIER 1Cs fliE L7z,

2.4 HPLC it

CYP2CO MHEWEEA 7 ) — = 72 BT 53
%2 HPLC T IR DG TITvy, K PREeRE
& 4-Hydroxydiclofenac (7.5 min) , Diclofenac
(11.6 min) TH 724

column : YMC-Pack ODS A-302 (4.6 mm
id. x 150 mm) (YMC CO. Ltd) ; pump :
HITACHI L-2130 ; detector : HITACHI

L-7455 ; detection : 280 nm , temperature -

40T ; flow rate : 1.0 mL/min ; mobile
phase : (A) H,O : CHsCN : HCOOH (69 :
30:1) , (B) MeOH ; gradient mode : 0-20
min : 30-100% B (linear)
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CYP3A4 BLEWEMEA 7 ) — = ¥ 7 o ¥ %R
HPLC G #T X RO &M THr v, & IRFFIE I
6-Hydroxytestosterone (54 min), Testosterone

(162 min) THo72.

column : YMC-Pack ODS A-302 (4.6 mm
id. x 150 mm) (YMC CO., Ltd) ;
HITACHI L-2130 ; detector -

pump -
HITACHI
L-7455 ; detection : 248 nm , temperature :
40T ; flow rate :
(A) H,O : CH;CN : HCOOH (65 :

(B) H.O : CHs;CN (20 :80) ;
- 0% B 5-20 min :

1.0 mL/min ; mobile
phase :
30 :5),
gradient mode : 0-5 min :

0-50% B (linear)

3. BREEE

FLEROBEILLIZD D% 50% GKAY I —
VTHIB 2TV, ZOIF ZTDWT, CYP2CY
B XU CYP3A4 I BN AT %2 47 - 720

o ba—)VIE L LT Diclofenac 2 HH\WT

CYP2CO RBZIZ7uy— A LVEHSE 5L,
FHD A ICKBENEAINE D, FIIZ

CYP2CY MFHEWHEDAFAET % & 4 (L OKBRALIK
IS ESI NS, TORSEZISH LT, W E
Ve S & 72 Diclofenac @ 4' /KEEL O]
%, Diclofenac @ 4' KgftfAk®d HPLC 4#riZ
FOEWML, #BWEO CYP2CY FHETH DR
fRe L7zo CYP3A4 HFWEMEICOWT L AERD
Tyl FEZEVFiz To72, I ay b
— VFIEH T Testosterone & HWT, CYP2C9 &
A £kIC HPLC %12 & ) FHEATF 22 X B HHE
Z I L 720

FERIEF RS MIZOVT, wWIFhd 100
ug/mL DIEEET, CYP2C9 B X U CYP3A4 O
FHEE 2 3l L 72/ R 2R LIS E &7z, (3L

AEDOFERT X 21 50% L EoMEEEILR
o 7zhs, BN, Y'Y, HRE, 1L
LxIa, AWM, =, Fu 27, BB
OCA =20 10 OFFEFLF 213, 100 gg/mL
DIREET CYP2CY B LU CYP3A4 DWW g iIZxt
LT 100% EVHERZRLZ, 29T E
WA, T E Y, B X OHRIC oW T,
CYP2C9 B £ UF CYP3A4 DWW hiZxt LT3
100% %H2 2WELHEGEEZRL, WK, L
YN, k=Y, FYATBIOERIZOWTIE,
CYP3A4 £ 93 CYP2CY iZxt LT & b iV HE
W Z RS2 D > 720 72, 100 ug/mL @
RIS B A EEME, REEL RV, TV

agv, T=A, AL=1)—=7, #5532, 74
VW, Z"WRFOBEOINNS—3IV ME, ThEh
CYP2C9 (ZxF L TR 1255 %%, CYP3A4
WL CTid50% iz 5 HEGEEZRL,
CYP3A4 (ZhF L CHFR A I BHEE M 2 78 3 1)
RO b7z,

KIZ, 100 pug/mL 2B THFE 7% HENT %
RL7-HFRZF A1 FEICOWT, ICx fli & 5
ML, ZhoofEEEOREEZIT-72 (R Do
CYP2CY 2/ LT, HI#M, A—RABLUTS
VAT, FhEN 32, 11 BLU 26 ug/mL ®
BHE R EWEYE 2R L7ze —J7, CYP3A4 IZxt
LCiE, Hm, B, Ly oS, v 278
LA =P, ENZh 41, 10,51, 42 BLV
39 ug/mL OiEWHEEE LR L7z, $72, ¥
HREMEEZ R LEM, Y ATBIOA-X
& CYP2C9 B XU CYP3A4 DWFTIITH LT
FIFRE DRV HEEE LR L, KBRS L4
BB e oz0cxt L, B##iE
CYP2C9 &0 b CYP3A4 # X ik FHEL, 4¥F
B HEEHSRO N, L2, E—UB
L OTEHUIC BT, CYP BRI B <t
A3, CYP3A4 X h b CYP2C9 % & U uii< B
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EN A 7 E U v 7 M FE N /N 7 [
r v 2% 5 v 1 = 5 = 1 v
7 1 A 7 A | 2 Kz
1 3 UA
5 D]
]
7
1 FYR I 20EWABEIE CYP2C9 B &0 CYP3A4 K1k
(B HEF LR 2 DPLEE 100 1g/mL)
EF LM DR STz, WGP EFINTWAEI EDBALN TS, I
AWFEDORER, WEZR CYP HEHEZ R LA o Bisalkaloid $i7% CYP3A4 (Zx) L CTEAZE [

HEAMB X OEHBAMUZIZ, Piperine, Chavicine 3
X O Piperyline & KO FEKE 5, BEL O (—)
-a-Phellandrene, o-, B-Pinene, Linalool 7 & @ i

EVEVE A RT LS, in vitro RFEERIZ B W TH
BENTWBED Y i vivo REEORE 1T R Y
726\, 72, FURATBIUIA—-RAIZONWT
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# 1 PEFHCYP2CIB X UCYPSAAH LM E 2R L 72 &
TR 2 DY EEFCYP2CIB & U'CYP3A4
WP 2 ICsfi

ICs (g/mL)
CYP2C9 CYP3A4

I 12.1 4.1
FLR 32 1.0
VFrEY 15.2 30.8
FERZ 124 24.0
LR 36.0 —
L) 10.0 5.1
TEAR 32 —
- 29.0 —
=Xz 14.8 170
FU AT 26 4.2
A=A 1.1 39

nt . not tested

\%, Geraniol, Camphene % &DE /J 7V V¥
% Myristicin % ED 7 = =)V 7,8 4 KR4k
EVOHFAEIANSN TS, LaL, W
WIHIEER G 2 BT 2 A I 475
2\, Myristicin (2B L Tid, ZHH &Y
RHWEROB I VRB 22T 5 2 LA S
NTWBDTY, W2 Myristicin A3 1 35 5%
FITHEZ RTINS RETE 2\, I,
Lx92% =¥, YFEVBIUHERIZEHLT
X, EWAHFRIIG 2B IOV TOHER
v, BUE, MEINTUwEESEEOT, itk
2RI U720 BE, SR S BTN OIRER
ZHOTEY, 351, SBREFHYWEZ HWEK
TR L R E OHEAEH ORI OV THGE 2
HOTITE 720,

1

4. B H YIS

RIS TIE, FEF 55 FIZDWwT CYP2C9
B LU CYP3A4 @ BHEGME 2 SRR IEHIE L 720
ZORER, 2L ALOFFRHIHEEEL RS %
Mo, FRICEHIM, YFEY, HEEBXUH
BAMUZ DWW T CYP2C9 & CYP3A4 OWMiEEFEIC
xf L CBEZBEW L /RL, 72, I, Lk
AN, k=T, FYRATBIUOERIZOVTIE,
Wy CYP2CY (2xF L TR Z R L 720

¥/, 7Vavdry, T=RX, AL—=Y—=7, ¥3
TV, TAN, AINFUBIPNN—3 Y M,
CYP2C9 12k L T35 W E G 2R L 7228,
WL b CYP3A4 (K LTl FuBiy o v B
PR L7z ThOEGEZR L FERHT,
B MO EAHELAEH 245 2 TR Y D %
ZehH, SRILIEMEZIEE L2, K
BWEiTv, BHEEERD 2 RET 5 L6, F25R
B 72 in vivo RIEBRIZE Y, EYHEE
FHFIC X DEREMOIMPEIREIC RITTRHE R L
A LTI PETDH 5o

i
AT ERITT 512 b7, SREIEDNE
050 % L2 A LA - S LIRM
SR E T, E R Y T E D
s 7272 % & Lo 2 SRR Sk B L
EFET
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Interactions between food components and drugs have recently come into focus of
interest. The interactions often occur as a result of inhibiting or inducing of the metabolic
enzymes, cytochrome P450 (CYP). It is well known that concomitant intake with grapefruit
juice increases the concentration of calcium antagonists in human by suppression of
CYP3A4 activation. We investigated the inhibitory effects of 55 spices on CYP3A4 or
CYP2C9 activities. In vitro inhibitory effects on the metabolism mediated by CYP3A4 or
CYP2C9 were determined on the basis of the hydroxylation of testosterone or diclofenac as
substrates, respectively, by using reversed-phase HPLC analysis. Among tested spice
extracts, Black and White peppers, and Cinnamon exhibited potent inhibition on CYP3A4
and CYP2C9 activations. Ginger, Japanese pepper, Common sage and Nutmeg showed
moderate inhibitory effects on CYP2C9. Ajowan, Anise, Curry leaf, Tarragon, Dill, Habanero
and Peppermint revealed 50% or higher inhibition at 100 #g/mL on CYP3A4, although
these spices have almost no effect on CYP2C9. These results suggested that constituents of
a part of spices may have the potential to inhibit the metabolism of drugs, so that further

study should be investigated to clarify the clinical relevance.



