PEHEEL AR

& 20132 A% 27 5% 14 Chin J Pharmacol Toxicol, Vol 27, No 1, Feb 2013 - 123 -

RE_BREAERESEBIMRER

A
e 257 RE, Tl kG 054000)

@i S=Ri PN X

UH

FEE: R B A BB A A (UGT) R AR E%0d Il ARt B, € TS L 2 NIRMS RdefateF 6 RS E.
AR T e Al e 2 X FHRB, BT S B D TR 250 AR H G RIS FRITRGF R FELL
BEETLNER, UGT 54030k oA Rt LIEELHM, iR UGT HAl 2L AR 2 SRR AAF0 5 0-

h A AR R RALT ARG U6 R R 25, T AR 7 MR M TR M ZELaghudl . K3t UGT #9448
HHra AR S SEELITANF0 B m-h AR EAE R AT R

AR BEEL; HAABRE; MM EIER; S50, BEFR

SE S 1000-3002(2013)01-0123-04

KBIR: KF=H
FEHES: RI77 XEkFRER: A
DOI. 10.3867/j.issn.1000-3002.2013.01.024

A2 25 AR NI R ) B A, 4 | A A
AN AR, | AR SR 3 2 40 i (5 3 P450 ( cyto-
chrome P450, CYP) Ak, , 5 DL AGACIH B R o S A ik Ji
KA AE AR R, 2588 | AHFCIE™ 9 55 P9 U5 1
HIRERR IR A H 2R R A 456 BN, /KRR D, 5 A A F
MR NHERR . A NK 25, 40% ~70% & I
RIS IR AR 3 B i 2 DR R A R TR B RS
(UDP-glucuronosyltransferases, UGT) 5 ji& Jilr f# 1k 1) 75 %5
WHRERR AL SN 2 —FhEE ZE R 25 11 AHACI O, o5 B 1 AH
JNIH85% 747 . UGT AL 25 A = B 5 265 1
VI 22 2530 AR AE QN 25 90 19 21 S 300 308 B 258 R 2B ) R D 4
AR RN . A FEH UGT 195025 485
A X2 s e I 22 A R LTS S I 2 -2

A BT LR
1 UGT 9433

5 CYP el UGT t2mH# % . UGT A&
A7 #5084 A K UGT1, UGT2, UGT3 #I
UGT8™!, 7EiX 4 A5k ,UGT1 Fi1 UGT2 {58 UDP-3s
PR WA PR E s SN AL 22 5, T AR AN A
A2 R ECE B S . T UGTS A B F IR -5~
TR LR UM AL el i , 7E SRS 2 A0 T iR 2
WIEY A R R EZEEM. BHai, UGT3 M1E i AT

#. UGT1 G FE 9 4~ A, Bl UGT1A1, UGT1A3,
UGT1A4, UGT 1A5, UGT1A6, UGT1A7, UGT1A8,

UGT1A9 #1 UGT1A10, UGT1 kAR i A2k UGTH
FEHFrgRaS, UGT1 JEHENF 2 S Yt ki 2987 i, 5 2 ~
5AMESFIIING F £ F 13 ME RN F. B, B
A T A A R YRR e RS R Y . A
UGT2 Fikfuds 2 A W4k : UGT2A Fil UGT2B, {i T4 4
K 4(q)13 & . UGT2B FiE kL FIA . UGT2B4,
UGT2B7, UGT2B10, UGT2B11, UGT2B15, UGT2B17 i

PEZERE AN : HAEH (1967 —) , 4, @ FALZ I, 2N FIEIRZY
2N P TR
BNESE: #45, E-mail. 897098379 @qg. com

WA 3 2 RO

UGT2B28., UGT2B7 il UGT2B15 A 1) 5 518 £ 254 g
ME UG 23R | JEAth < A R B v e e S g A, R I 7 I R
HAEEFWEZEMNE L,
2 UGT MEZLAS T

AT UGT F2AAFHEMAAEEAZ I, 5 CYP
AEAB o XFP AR AL E 5 A AT UGT [ 1 0T IO B AL &
IR AL, A B F UGT R CYP /=4, #ildn,
UGT wJ4 CYP 7= i &£k 7= W e Ak Sl /K PE R AR Y A &
Yo FL, UGT AT LT M 3R 4 48 (1 SR TR 245 4 S 3 |
AR = e B . UGT FEH L 19434 A1 CYP AL, e
FEA AT 259 A s HE I 0 4 2 B8 B AR AR T
ik UGT £ % @ UGT1A1, UGT1A3, UGT1A4,
UGT1A6, UGT1A9, UGT2B4, UGT2B7, UGT2B10,
UGT2B11, UGT2B15, UGT2B17 #I UGT2B28, ifij & H [
UGT ;r_%t@;% UGT1A3, UGT1A6, UGT1A8, UGT1A9,
UGT1A10, UGT2B7 1 UGT2B17' 57! B4k UGT £ %
EWE NG A 2k, AT AT DA | e B b
W25 % ., UGT1A1, UGT1A3, UGT1A4, UGT1A6,
UGT1A8, UGT1A10, UGT2B4, UGT2B7, UGT2B10 #iI
UGT2B15 EZ /Mg ik, Mg pHh EZ ks UGT1AT,
UGT1A3, UGT1A4, UGT1A6, UGT1A8, UGT1A9,
UGT1A10 1 UGT2B7,, Britz4h,UGT1A Fil UGT2B W%
EARFHL ) FA WA, i UGT1A8 Fi1 UGT1A10 HE
BImE v ks, RPN B e Rk, UGTIAS,
UGT1A7, UGT1A10 F1 UGT2B28 7£ B i P i 323k 5 F
E'%‘*E@%i&’”o UGT2A1 = %276 & i 4 Bz 40 i o 3%

o 4N, UGT2B Zir iy UGT =333k T2 [ I Uk

E’J?Hr/\ilﬂﬁljﬂﬂ?*ﬂzl,ﬂ?q:’ Eu*ﬂHAﬁE{jiﬂﬁf UGT, #EiX
SUZH 20 i 25 ) 0 T AR A R R AL S R

3 UGT EHMRKHEIER

TREZAEAR, N — EBOA R F 24 E . &
7, I AE R A BIF ST % B0, B CYP 4b,/Nigads vl LA i UGT fF
3 A TS R A S O 2 24500 R I AL, BTG 52 245 997 149 A2 4



$ 124 PEBREL ARG EE2013 52 A% 27 A5 10

Chin J Pharmacol Toxicol, Vol 27, No 1, Feb 2013

FIFRE o P R RSN BG 45 0T, RV IR/ N 2 e L)
KA AR AL SN, (H 248 K 22401 A S B A B I, & 2B 8 /N
W, N, IR Z B ERISIE A W i — e TR S, B
T 8 N 8 Hp & A A I R Ak S I i R T 24 4 1 AR AL
JEN L Y2 iR K TR 60 mg e M £ A7 R E T
TR IR, 25 4 o LE R R AU 2% %) s E Y
FEAR G/ g UGTA8 I UGT1A10 fitfkis S, LA B
BRALAR U 7 0 9 9 =CHE s IR A0, DR P B R TE 25 0 1A
1% , 3% B 4 1 IR 0 AT LA S 35 52 i 2 4 1) 00 IR 2 4 )
}—g[w] .

4 UGT U= EiEE

UGT b2 7 2500 | AACHE = 2 s o9 U8 1
W5 DRAT R 1 A R R, A R A A Y . UGT
AT DATRUN P 0 | R R B R Bk A R AR 2k A SR AT, A R
O-,N-,C-, s ¥ S-HilE = %'>"> . UGT iRtk IR Yo
FEMLL R SRR P AREER I BRI AR A M A &
MAMEYER 25 2 5G] R 25 259 B0 24 Lk S AR B 48
BT . — LR B R MR AN G InE %
Ty 1 F — SRR A5 ) ] AT B 2 AT 3 ) BT R 7 ) o
S R A S B T LG8 A 400 1 305 1tk o 7 P AR [Tt
BAL G YIRS BR . 3 — 7 T, R ER A G W] LU A4 5 Y
AR R) B T B Y 25 SR T, B AR g AR R Y A
iR

BIRR W58 i A A s 10 s L (T AR
BE) 77 A B RS AR ) (R AR L R 0T
FRAS 5Pl AR IS 5 2 i A L 0 256V ™ A 2 30 1
00, ey e 2 TS TR A 0 B RO 1 25 B S B S RN
RPN, il f) T R Ak T LA & AR #E 3-OH #11 6-OH |, {HJE
KA 6-OH N IE (144 B 1R 25 5 W) 2 16 4 ot , B 6-OH ng i
AT R AL W] LA B I o BTl 32 K1 58 s 7. 7
IR, A 10% ~20% [ g nfE2 3% UGT2B7 %44k 6-OH
HREERIL S . AN ARITZE AR AT AR 25 9 % oA
B BAT IR A R 2B 1 X R W 2 2 ) 1 R T R
B EA PG

TR , R IR Ak SN AT LA 2 AN T e A B
P, — T HREEBRRA S Y S RO EERELS GG, W
DLW IE# A sh e, B B S A 4 3k 20 -| &
YR SRIE RN o T3 — 7 TR A FR 45 5 1 T LAUTE 3 R iz
HBEAEHT AT BT A 2 2 b 2L A
KREBIHRERR S G Y= 2 25 2568 1 2(MRP2) #%42
TRBIEY) 7% 328 VR (0 17 76 RE 18 (2 ik 35 4 80 % 808 W i AR
G HIE B R SR B e AL 2, T A A B R R R
PR RS R RO BR 45 £ W 45 MR o , (FL S dn SR 4 2
BRI S R R B R A s R B LS & G s AR k.
4R, BRI AL A R A A T R Ak R N 23 TF AR 2 Tk
FERALE Y, X RSB R A W AT LA T A 7 A
T L A rr A4, e Tl AT — 20 5 8 1 o o 0 i e R ke i
HRRES  EENEY . MG Y0 =47l geif &
B A R (PR RS ) (AR S . A AT,
BfEAE S o R &R e, A& ik AR N 5 AT DUE 658
i | AHACE SN = R R NI — 25 77 AL B

5 UGT py&IFniES

ZRAZ TN UGT MG IE, WAEIE IR BRDIR A |
P DK 22 25 PRI R A5 2 I I BIAR 25 R RUIF o
UGT fy= 88 . H TR pFg 4 2 24 h 7 UGT 11y
HE PR L 25 MR LT S 0 25 -2 W AR LA . AT A
DR 1 TR 0 7, 2% 5 [ i o T 2 b sk 2
254, BRI A T 25 9-25 M AR TR XU . UGT A1
2GR AR SR BAE UGT (3 A1 5

TR 00 S 8 25 00 g A /0 I 245 9 B T i, AT 5 3K
TN BRI, B 2 A R A o 6 PR B 40 AR X T
FREAEL B2 Y-25 WAR BAE . ARk 5T W, 14
Z 25l L6 UGT 3E M. (40, 2 B2 A= K PR 740 1 541
JEWE B TE UGT1 A 41 EHRIBHA 2 i3 S M i H14-MU
HRETR LR, K {47 (0.64 £0.06) pmol-L ™" $i /R JE & &
JE & UGT1AT 1 5 4 4 400 48 027 o 1t 4 iz 1) D) w44 ol
UGT 5l a] A7 R % A= 25 9-25 0 O A ELAE Y B
T 2105 = S E TR A R S A B R IR 2 2 4, SR B
PR T BRI, MKk AN BIF 5% % W], UGT1A3, UGT1A4 i
UGT2B7 7] fig 2 st =i S > . 7k I A 74 i iz
I B =, T LU fdi i 55 = w1y AUC (B, 2 58 1 FE 4
PRI Bk UGT B miivem™ .

VRAMITFZNE 52 3 W], UGT 1 CYP HI{8l, 7 LA gk 4% a2
25 ITE S, V52 CYP BRI S0 an 1 22 25 R 45
T R R KRR R TP P A A LLiE S UGT 3k
AP IE R I PR B 25 - 25 W AR BV i, AR
il UGT (935 AR, fii 45 T 26 0 35 22 2% R 1A P 1 DU 24
W B WA, 55 M ) B A A 8 22 % I T S TR 45 15 00 1 VR
#me

6 UGT WEEBESEM

F1 CYP AH{EL, UGT JE R £ 25 1 2 3 200k P9 1 25 4%
FHEEARFRI MR Z [ 7= B R 28 5, X FIiRyr R8s s
FRPE R AL S PRI, 25 T X Se 25 nl G 7= A AE 7 7™ 5 1Y 75
PEFEFIT o 3B SRIfG R I 25 5% UGT 15 8 £ 251k
AT 24

UGT1AT [ 2808 iz i9iFsT , UGT1 AT JER %8
] 3 B 4 T P Bk (53 Crigler-Najjar | 71
GilbertsZi 5 1iF ) o 25 1 2 g 4238 B2k (4 Crigler-Najjar | %1
FIHLTRMAE ) o 2B T UGT1AT DiREER sk &
TR 2 e M P RS ML E S R R IR R B it
I S5 B, A SR A 1 4 A L K I Sh g2 8t . ZE VRPN
i, GilbertsZE 5 iE 5 UGT1AT JE[H 5 3l F X 48k 1% 56 [H 28 5
UGT1A1 %28 4534, UGT1AT %28 2231 T IX TATA &1
APEZRAE, B AA (TA) 7TAA | EEFHIEZ N UGT1A1
HBEFEAOEMAL, I UGTIAT 4L 3tiG PR, B
Fi L UGT1AT =28 2 B AR 2 40% (%

7T RE

P e A A 0 8 Al 9 T A, UGT LA T 29 7
HIRE. UGT B 1 AT LAY HLA P JE 4 B g AR AR 2
HHENES SHYN AN fT UGT (RN



PR FEERFLE20135F2 A% 27 5% 14 Chin J Pharmacol Toxicol, Vol 27, No 1, Feb 2013

- 125.

)2, HS 25 ) R A R BT AR B o AR
ok, ORI Z IR R I UGT B8 2 25 M5 1k st 5 M
i b 3T UGT 35S s i B /v 5 19 25 - 25 WD AR ELARE
MR UGT i AR Z Jr i s 2R A MR, WO R 21
PROMER S P JEE R0 4 57 P DA AR /1 S5 556 T30 A P ) 254
FHEAE A, 6 5 B S 56 S R B0 A A% 1A ) 245 90 4
TERSE . P98 UGT X T 1 M 2590 i R e AU L 259019
T ALHIAIE Tl PR 25 2 A R 2R

N

S 3k

(1]

(2]

(6]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

King CD, Rios GR, Green MD, Tephly TR. UDP-glucuronosyl-
transferases[ J]. Curr Drug Metab, 2000, 1(2) .143-161.

Fisher MB, Paine MF, Strelevitz TJ, Wrighton SA. The role of he-
patic and extrahepatic UDP-glucuronosyltransferases in human
drug metabolism[J]. Drug Metab Rev, 2001, 33(3-4) .273-297.
Evans WE, Relling MV. Pharmacogenomics: translating function-
al genomics into rational therapeutics [ J]. Science, 1999, 286
(5439) .487-491.

Burchell B, Ebner T, Wooster W, et al. The UDP-glucuronosyl-
transferase gene family. Function and expression of human UGTs
[J]. J Basic Clin Physiol Pharmacol, 2011, 3( Suppl) :22.
Mackenzie PI, Bock KW, Burchell B, Guillemette C, Ikushiro S, lyana-
gi T, et al. Nomenclature update for the mammalian UDP glycosyl-
transferase (UGT) gene superfamily[ J]. Pharmacogenet Genomics,
2005, 15(10) :677-685.

McGurk KA, Brierley CH, Burchell B. Drug glucuronidation by hu-
man renal UDP-glucuronosyltransferases[ J]. Biochem Pharmacol,
1998, 55(7) :1005-1012.

Soars MG, Riley RJ, Findlay KA, Coffey MJ, Burchell B. Evidence
for significant differences in microsomal drug glucuronidation by ca-
nine and human liver and kidney[J]. Drug Metab Dispos, 2001,
29(2):121-126.

Ohno S, Nakajin S. Determination of mMRNA expression of human
UDP-glucuronosyltransferases and application for localization in va-
rious human tissues by real-time reverse transcriptase-polymerase
chain reaction[ J]. Drug Metab Dispos, 2009, 37 (1) :32-40.
Jedlitschky G, Cassidy AJ, Sales M, Pratt N, Burchell B. Cloning
and characterization of a novel human olfactory UDP-glucuronosyl-
transferase[ J]. Biochem J, 1999, 340( Pt 3) .837-843.

Kiang TK, Ensom MH, Chang TK. UDP-glucuronosyltransferases
and clinical drug-drug interactions[ J]. Pharmacol Ther, 2005, 106
(1).97-132.

Wu B, Kulkarni K, Basu S, Zhang S, Hu M. First-pass metabolism
via UDP-glucuronosyltransferase: a barrier to oral bioavailability of
phenolics[ J]. J Pharm Sci, 2011, 100(9) :3655-3681.

Morello KC, Wurz GT, DeGregorio MW. Pharmacokinetics of se-
lective estrogen receptor modulators [ J |. Clin Pharmacokinet,
2003, 42(4) .361-372.

Kemp DC, Fan PW, Stevens JC. Characterization of raloxifene glu-
curonidation in vitro: contribution of intestinal metabolism to presys-
temic clearance[ J]. Drug Metab Dispos, 2002, 30(6) :694-700.
Anzenbacher P, Zanger UM. Metabolism of Drugs and Other
Xenobiotics{ M]. Germany: Wiley-VCH, 2012.67-116.

Kaivosaari S, Finel M, Koskinen M. N-glucuronidation of drugs and
other xenobiotics by human and animal UDP-glucuronosyltrans-
ferases[ J]. Xenobiotica, 2011, 41(8) :652-669.

Bushey RT, Chen G, Blevins-Primeau AS, Krzeminski J, Amin S,
Lazarus P. Characterization of UDP-glucuronosyltransferase 2A1

(17]

(18]

[19]

[21]

[22]

(23]

[24]

[27]

(28]

[30]

[32]

(UGT2A1) variants and their potential role in tobacco carcinogenesis
[J]. Pharmacogenet Genomics, 2011, 21(2) .55-65.

Sallustio BC. Glucuronidation-dependent toxicity and bioactivation
[J]. Adv Mol Toxicol, 2008, 2.57-86.

Armstrong SC, Cozza KL. Pharmacokinetic drug interactions of
morphine, codeine, and their derivatives. theory and clinical
reality, part | [J]. Psychosomatics, 2003, 44(2) .167-171.

Hoos L, Davis HR.
Ezetimibe selectively inhibits intestinal cholesterol absorption in ro-

van Heek M, Farley C, Compton DS,
dents in the presence and absence of exocrine pancreatic function
[J]. BrdJ Pharmacol, 2001, 134(2) :409-417.

Sallustio BC, Sabordo L, Evans AM, Nation RL. Hepatic disposi-
tion of electrophilic acyl glucuronide conjugates [ J|. Curr Drug
Metab, 2000, 1(2) .163-180.

Court MH. Interindividual variability in hepatic drug glucuronidation .
studies into the role of age, sex, enzyme inducers, and genetic
polymorphism using the human liver bank as a model system[J].
Drug Metab Rev, 2010, 42(1) :209-224.

Xu J, Kulkarni SR, Li L, Slitt AL. UDP-glucuronosyltransferase ex-
pression in mouse liver is increased in obesity- and fasting-induced
steatosis[ J]. Drug Metab Dispos, 2012, 40(2) :259-266.

Liu Y, Ramirez J, House L, Ratain MJ. Comparison of the drug-
drug interactions potential of erlotinib and gefitinib via inhibition of
UDP-glucuronosyltransferases| J ]. Drug Metab Dispos, 2010, 38
(1) :32-39.

Uchaipichat V, Raungrut P, Chau N, Janchawee B, Evans AM,
Miners JO. Effects of ketamine on human UDP-glucuronosyltrans-
ferases in vitro predict potential drug-drug interactions arising from
ketamine inhibition of codeine and morphine glucuronidation [ J].
Drug Metab Dispos, 2011, 39(8) :1324-1328.

Argikar UA, Remmel RP. Variation in glucuronidation of lamotrigine
in human liver microsomes [ J ]. Xenobiotica, 2009, 39 (5) : 355-
363.

Yuen AW, Land G, Weatherley BC, Peck AW. Sodium valproate
acutely inhibits lamotrigine metabolism[J]. Br J Clin Pharmacol,
1992, 33(5) :511-513.

Sidhu J, Job S, Singh S, Philipson R. The pharmacokinetic and
pharmacodynamic consequences of the co-administration of lam-
otrigine and a combined oral contraceptive in healthy female sub-
jects[J]. BrJ Clin Pharmacol, 2006, 61(2) .191-199.

Soars MG, Petullo DM, Eckstein JA, Kasper SC, Wrighton SA. An
assessment of UDP-glucuronosyltransferase induction using prima-
ry human hepatocytes[ J]. Drug Metab Dispos, 2004, 32(1) .140-
148.

Naesens M, Kuypers DR, Streit F, Armstrong VW, Oellerich M, Ver-
beke K, et al. Rifampin induces alterations in mycophenolic acid glu-
curonidation and elimination: implications for drug exposure in renal al-
lograft recipients[ J]. Clin Pharmacol Ther, 2006, 80(5) :509-521.
Hirata-Koizumi M, Saito M, Miyake S, Hasegawa R. Adverse
events caused by drug interactions involving glucuronoconjugates of
zidovudine, valproic acid and lamotrigine, and analysis of how such
potential events are discussed in package inserts of Japan, UK and
USA[J]. J Clin Pharm Ther, 2007, 32(2) :177-185.

Toffoli G, Cecchin E, Corona G, Russo A, Buonadonna A,
D’Andrea M, et al. The role of UGT1A1 x 28 polymorphism in the
pharmacodynamics and pharmacokinetics of irinotecan in patients
with metastatic colorectal cancer[ J]. J Clin Oncol, 2006, 24(19) .
3061-3068.

Strassburg CP. Pharmacogenetics of Gilbert’s syndrome[J].
Pharmacogenomics, 2008, 9(6) .703-715.



- 126 - PEGEFEERFLEE2013 52 A% 27 5% 14 Chin J Pharmacol Toxicol, Vol 27, No 1, Feb 2013

Progress of UDP-glucuronosyltransferases

CUI Dong-xue
( Pharmacy Department, People’s Hospital of Xingtai City ,Hebei Province, Xingtai 054000, China)

Abstract. UDP-glucuronosyltransferases (UGT) are the most important phase || drug metabolizing enzyme, which
can metabolize not only various endogenous substances, such as bilirubin, steroid hormones, thyroid hormones, bile
acids and fat-soluble vitamins, but also many drugs, such as opioids, analgesics, NSAID and anticonvulsants. UGT plays
an important role in drug absorbtion, metabolism, distribution and excretion. Furthermore, the inhibition or induction of
UGT could not only result in serious drug-drug interactions, but also induce metabolic disorders of endogenous sub-
stances, for which evaluation of the inhibitory or induction effects of compounds on UGT is very important in clinic. This
paper reviewed UGT in terms of its classification, tissue distribution, effect on drug absorption, gene polymorphism and
related drug-drug interactions.
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