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Fig. 1 Postulated metabolic pathways of NBL in animal and human liver.
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NADP, 5mM G-6-P, G-6-PD 1.0unit), 6mM
MgClL,3 X &Y D/, B K THF9,000Xg
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Wi (pH 7.4) T, AtimL & LT, 37°CT20~
907 A Y FaX—F LTz, RIS, AR/ —)V
3mL RN X O KBz L, IKAIZ30% Mk
& L7z 7 DKINHEZ23,000rpm T 1077 M0 5
LT, BRSO BE RN, 1E% HPLC
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Hikken, mdiitkrZ o< k2757 LC-10AT (it
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SHERE NI, MC LR T L7MHICHEmL
7o 2FHICZWT-OH RIE, MC ¥ & U DEX Hifill
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Metabolism of NBL by liver 9,000 X g
supernatants from untreated rats.

N.D., not detected. Each bar represents
mean £ S.D. of three rats.

Fig. 2
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X g L0 LT % &, B TRIFOF40570
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BEIC X B REMW DR 1X, 7-OH {£>6-0OH 14>
4 OH{ADIETH - 7z DEX HLERE TlEWV o
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Teo —7, MCRTLFERETIE, BESR'™ OB &
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3'4'-diOH 1k ¥ & 1U'6,7-diOH 1) AT R TH K &
N7z, FHT, 4-OH{kiE MC BiflERIC &K », ARULHE
D305 L EHRMICHEM LTz, F72, 4-0HKIC K
W, 6,7-diOH AN L LB EN, 4-0HAD 5
7D 1 THolzo MCEILEEILE Y ME DO NBL
RBIEMEZE MC BILEE S v FEOZFN L KT %
&, METH T, Tz, RS v SFOEMD
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Metabolism of NBL by small intestine 9,000 X g supernatants from
untreated, PB-treated, MC-treated and DEX-treated rats (A) and
guinea pigs (B).

N.D., not detected. Each bar represents mean + S.D. of three
animals. *Significantly different from untreated animals, p<0.05.
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Fig.4 Metabolism of NBL by kidney 9,000 X g supernatants from
untreated, PB-treated, MC-treated and DEX-treated rats (A) and
guinea pigs (B).
N.D., not detected. Each bar represents mean + S.D. of three
animals. *Significantly different from untreated animals, p<0.05.
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Fhw & MC BiALELS % &, P450 FHD 5 B,
CYPIA1B X U CYPIAZH, fZRIEZLHELEZE
COMBcHFZICHEEINZ s TY
%1920, 2T, MCHTEERED S v k& EILE Y
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b3 SDS- RU 7 7 VLT 2 R )VER KBNS,
ILAZYTayT 1YL, v MFCYPIALIC
9B Az O TREREziTo 7 (Fig. 5).

Z v MNETIE, MC EiEEEE T DA CYP1IATHL
KRERKT B2 INTEHN 1 RBEZICEML TWY
BT EhEEEINT, &k, BILEY MNETIE,
MC HiFRIC X % CYP1ALZ > /X7 B DN HER
ENEh o7z,

—J5, BT, Sy rEELEY FOWVWTICE
WTE MC BIULERET, CYPIALFiUALRZN T B X
SONTEMWN 1R, KRNI EEANREEZICEINL TW3
DOMPEHEE NIz, TORVISTEIZCYPIALEED
N3N, TOXVIRTVEDOEMEIZ Y MBIF 2
4"OH (kD Ehn<, EILE Y FCHIF %4 -0H 1k
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—H LTz,

z =
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Fig. 5
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DOFET NBL OREIIHD LR E Nizh > FzDIicxf L,
EIVEY MNETIE 3O A F VK (4-
OH 1k, 7-OH A3 X U'6-0H &) AERE Nz, £
2, S FBTIE, 4-OHEKDERMEEE N
DICH L, ELVEY FETIE, 3EEONREY (4-
OH &, 7-OH AHB XU 6-0H 1K) MW EKES Nz, &
52, MCHMBIC X b, EILVEY & T34 -0H
TRKDOSEZ B CGRILFD38M%) &, 6,7-diOH 1A
B XU 4-diOH KD 7= A A BIE E N DIC
U, T FETIE4-OH KD RUIED 4 f58h0
LEziCT Exh oz, babhudchEcic, Fic
¥ % NBL (RENEMZHN, EILEY F>F v b
THBTLRBELTVE ™Y, SEIOMEHRERED
5, /NEB X UBICHIF % NBL RENEMES, L
EYF>T Y RN THBTENHLMICK ST, F
7z, MC RiMLERE)LE Y R B CTORREMN S, P450
A DR IC K O PSS Ok IC 38U T NBL AR
R E LB Z T BT L REENT,

3T, Manthey 5%, TNG & %\ & NBL 75 v
MG L, #51%3001% 05 v MMfh 5,
W EAEYIO 77 a v G R ERI Ul &5
L72%, T O$%E, NBL AR TUINE N 558
2T, /D FERAIBEN GO P450IC & b i X F )L kX
n, TSRV rarglaszszd, mHlc A>Tz
TEERRMBLTVD, AWIZETIE, v MNEICE
W NBL AREHTEME (X FOUBIADER) 134:<
M ENah oz, —fkic, 77 arVigiuss
&, BAFIALED OH JicifiZc 5 2 &h 5, NBL
IR L TIZ o v MNEOBEGREVWEEZ 5N
%, 12121, ®IVEY MMNBICBWTIE, $NBL
REFEMED B ORBEEOR 3 TH O, /-3

(B) Kidney
Rat Guinea pig
CcC pPpM D CPMD

Immunostaining of small intestine and kidney 9,000 X g supernatants from rats and
guinea pigs against rat hepatic CYP1A1.

C, untreated; P, PB-treated; M, MC-treated; D, DEX-treated.
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O OH AR E NIz, T ORI, BWfEic &
O NBL (R#HC B B/NHEORFGRERNKELRES
TEZRELTW\5,

—7J7, Sashida 51&, NBL#5 <™ A DKL
BN, TG L U T4-OH iy Lk
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BF, Hfi, B, NE, B, VLRI EDZ < Dl
BCTHHET D, L MFTRIZEAERHLAEWNT
EMHIBNTWVSY, £z, AWFEDO MC 25T
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4 -OH ADERRIENEZELTEYD, & 51T 2 REH
WTH %3 4 -diOH (kDA K% & il 217, 2ml
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HREV, iz, @FIVEY FOJH diOH RO 4E
IR SV, HREDBVWIEZSNS,

TILEY R CYPIALIE, @&V16,7-diOH A4
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WiEMEEET ST e RERWE L, 2720, 6,7-
diOH 1A D Lz fillit g 2 & DI RO 5 7aho Tz
S OHEER, EIVEY FECYPIALA,
CYPIAL L3RG 2 HERNRENZHT S LR
LTW3, —/J5, CYP3AMEIZ, TR LY, fifi
NG, BTmHHT R M REEhTwBT L
A5 EE B XU FEICEIET 5 CYP3A
i 508 NBL AR & OFERI 5 LTV % Bl A
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1. /NG E9,000% g kD NBL G Z < v
MeENLEY MTEHEE L, 2, F 704
P450FFE A DRI & TRz,

2. /NE9,000% g EiHIic &% NBL itz Bz & T
A, v bt #Enaho7h, BELEY
I TIZ4'-0OH 1k, 7-OH 1A & U'6-OH 14 H¥ 4 Ak
N,

3. 9,000X g i D NBLR#Z AL T A,
v N TIEA-OH AP ERENTZTTZ o720,
EINEY FTIE4-0OH K, 7-OH K H &K U6-OH
LR ENTze MC RILERIC K D, 4-OH fAD
RIS L, Ty N TARLED 4%, £
JWEY FTC38EICE > Te, BIVEY TR, &
51C6,7-diOH A& £ 3' 4'-diOH 1A & Frizic Ehn L
720

4. Z v FF CYPIATHUAIC X B iyt D AR,
T FBXUENLEY FBICBWT CYPIALIZ
IS EOSEEIEINZHE Ui,

DLEOFERMN S, EILVEY MET v MTEHR, JF
721 Tid7x < NBRBTE & 0 @ NBL ACHHE M
EFHLTWACZ &, £z, MCHILEIC KD, AFL
SO D NBL FEHIANDBI G- KT 5 C L AIR
I Nz,

E IR

KW FMS BicHizD, KO T
NORREZLINE (R HEt, ks
FELEXUHE RRIEHH N2 LET,

Abstract

Nobiletin (NBL), a polymethoxyflavone present
abundantly in the peels of citrus fruits, has
been shown to be anti-inflammatory and anti-
carcinogenic. Our recent studies have elucidated
using liver microsomes and cytochrome P450

(P450) isoforms from animals and human that
NBL is metabolized to three mono-demethylated
metabolites (4'-OH-, 7-OH- and 6-OH-NBL) and
two di-demethylated metabolites (3',4'-diOH-
and 6,7-diOH-NBL) and that CYP1A and CYP3A
enzymes are responsible for NBL metabolism. In
this study, we examined the iz vitro metabolism of
NBL using 9,000 Xg supernatants of extrahepatic
tissues such as small intestine and kidney from
rats and guinea pigs, and also the effect of P450
inducers, phenobarbital (PB), 3-methylcholantrene

(MC) and dexamethasone (DEX) on NBL
metabolism. Rat small intestine 9,000 Xg
supernatants had no activity to metabolize NBL.
In contrast, guinea pig small intestine 9,000 Xg
supernatants produced 4'-OH-, 7-OH- and 6-OH-
NBL and their formation were slightly increased
by MC-pretreatment. On the other hand, guinea
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pig kidney 9000 X g supernatants produced
five metabolites in the same manner as liver
microsomes, and both 4'-OH- and 6,7-diOH-NBL
were markedly increased by MC-pretreatment.
Pretreatment of PB and DEX did not almost
affect NBL metabolism. Western blotting and
immunostaining showed the marked increase of
CYP1A1 protein in both animal kidneys. These
results suggest that extrahepatic tissues such as
small intestine and kidney could metabolize NBL
with lower activities than liver, and that kidney
CYP1AL1 plays an important role in NBL metabolism
in both animals, especially in guinea pigs.
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