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Research progress of zebrafish used in drug metabolism
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Abstract: Zebrafish is widely used as a model organism in the process of drug discovery. It expresses drug
metabolizing enzymes like cytochrome P450 (CYP450), uridine 5'-diphospho-glucuronosyltransferase (UGT)
and nuclear receptors like pregnane X receptor (PXR), aryl hydrocarbon receptor (AHR), etc. This article
summarized the profiles of main drug metabolizing enzymes and nuclear receptors, and reviewed the advances
on xenobiotics metabolism in zebrafish.
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At CYP3A65 FI N2 CYP344 K454 54% (KA1l
P, A SRR G BE St CYP3A65 BERE PXR 457
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s S

T 14 %) (microarray) 1% f PCR (quantitative
polymerase chain reaction) XJ % 3% i (1) 43 #1 & BR,
KB st hfafy CYP LA MG st ik, =
HERE T RE RS REZLE, Jones !l it
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MAO", HAZ W A g SE 18 7 41 Rl /N B KRR
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2.1 WO @RRIGEEEMR  Jones 'L
CYP2B6. CYP345 1 UGT141 fR# A\ CYP2, CYP3
A UGT [MHEN, 73 Hr LB b 5L CYP2J26
(22¢:91790) CYPzgc:153269 A UGTIAI (2gc:123097)
[F] N2 IR S5 R AHABL . 52K 96 h J= IR BE Hy a4y 1k
W, 7-LAEFE T R £ 35 (7-ethoxyresorufin-O-
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Table 1 The nuclear receptor expression in zebrafish. —: No
existence
Zebrafish ZFIN ID C'ounterpart Reference
in human
PXR ZDB-GENE-030903-3 PXR 27
AHRI1A ZDB-GENE-020531-2 AHR 30
AHRI1B ZDB-GENE-050922-1 34
AHR2 ZDB-GENE-990714-16 31,32
- - CAR 28
VDRA ZDB-GENE-000210-31 VDR 36
VDRB ZDB-GENE-080403-10 36
GR ZDB-GENE-050522-503 GR 35

R A3 = R (resorufin), & H AW H YW
CYPl MgigtE. 7-CA - HF U R-0- oM (7-
ethoxycoumarin-O-deethylase, ECOD) 4% 7- 4% 3
F 5. % (7-ethoxycoumarin) QUi 4 7-F2 3L HF G &K
(7-hydroxycoumarin), W s HAT CYP2 Fpififh; ¥-¢
FHe A FE R X K (octyloxymethylresorufin, OOMR)
R AR R, Wor AT CYP3 Bk . % EROD #1
ECOD AQUl ™ Wi (CRhWH I 192 1 1 A1 07 BE 19 16 156 )
KA I IRE 1 81 B8 e A 45 TN o U W) RE 1 #8141
(ZHiE 5 RN R RIA 25U g H L SMIEY)
(AR S 1 5 il LB A AL

Alderton 5 PTE LI 25 #1LR FEEROF T4 F T,
IR T —FRAVE N CYP BRRENE7E BT 1 4))
P R MRS B0, R e AR (CYPLIA2). L
WP (CYP2C9). % AR (CYP2B6). =2 i
(CYP3A4) ReAE32HKs 7 KRG Bt ghfdrh ke A ¥4 4k
RN o SAAPIEIL A] . SR GERIIK . 52
HUA S V0 5 AU W 1) 73 # R IR AE BE 15 £ %) 4k g
MR A — MR R (Al N-TEETPEE L O-Ilit &5
AU N-JBE e ) 0 AR SR, (Tt TR A 0 0 T
). JEFTE T (CYP1A2) FI473E707%F (CYP2D6) 43
Jill e A AR A b HORIR AT A eSS, X 5 AR AR
WP 2, T S 56 T S R A A 1 R A B
A5 P 0 €0 18 25 A1 AN R DA 8 AL B R 68 A7, 1H
A7 F SR B 2 e J5A T 40 M R 52 AR 38 A 6-
FRIL SR, X WU S AR R AE N CYP3A4 IR%F
fIE I N, AH A HEAS S2E6 v i ks DU 380 A 42 1) 2 fIC
TR ).
2.2 CYPIA FESHRMESMEMR Y
SMRPIAE NARIACHE e, 2380588 (polycyclic
aromatic hydrocarbon, PAHs) &% {54 (poly-
halogenated aromatic hydrocarbons, PHAHs) %54t
Ppuf CYPLIAL FICYPIA2 5 G HAT REHLALN, 377
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Table 2 The main metabolizing enzyme expression and characterization in zebrafish. UGT1/2/5 and SULT1/2/3 have many members, so

ZFIN IDs are not listed. —: No existence.

reported, but it does not characterize the family

a: The activity of UGT enzyme is reported, but it does not characterize the family. b: Aroclor
1254 is used in the regulation experiment, it is an activator of AHR and other transcription factors

461 ¢: The induction of SULT is

Category Zebrafish ZFIN ID Counterpart in human Activity reported Regulation
CYP CYPIA ZDB-GENE-011219-1 CYP1A1/2¥ Yes!!0:37-431 AHR2!244
CYPIBI ZDB-GENE-030902-1 cypiB1® Yes!*! AHR2!*
CYP2RI ZDB-GENE-110114-1 CYP2R1™ No Not reported
CYP2U1 ZDB-GENE-070730-1 cyp2ul® No Not reported
CYP3A65 ZDB-GENE-050604-1 CYP3A4® Yest7 PXR”!, AHR2!'
MAO MAO ZDB-GENE-040329-3 MAO-A/B!!Z 14 Yes!' Not reported
UGT uGT1 UGTI Maybel'”!? AHR?2 and others!'"!®
uGT2 "8 UGT2 Maybe!'?'? Not reported
uGTs!" - Maybe!'%'? Not reported
- UGTS
SULT SULT1 suLT1!™ Yes!! Maybe*!©
SULT2 suLT2-21 Yes!2-21) Maybe©
SULT3 suLT3™® Yes'?! Maybe©
a new SULT!?! Yes!?! Maybe?*©

BAT #umAE 4 &9 . CYPLAL A1 CYPIA2 155
L AHR/ARNT ARG %

FEBE o (ORISR I R R AHR2 LI
BE L £a IR G 7] N 52 55 T PAHs 25 AHR 307 p-25 14
fi (Beta naphthalene flavonoids, BNF) F1 CYP1A #]
H57 a-Z5 55l (Alpha naphthalene flavonoids, ANF)
HE, AR R RE P SO, B S AR, (L T M AR S A
TR TV CYPIA K5 M5 Fph 5 % T BNF A [A]
G5 T BNF R ANF =25 (10 55 1 30 LU A B )oK,
W CYPIA EMRAA & 7 il A v A 3 AR PR P,
Jonsson ZEPRFSY R I CYPLA 765 D4 i G F0 Ak
(1) 22 Fh 8% TF o 0T S a8, HEM G Py PR PE Y R
AR R F 55 A B IO g o A8 HoAh A b AT ST Pt R
Bl CYPIA (S PEARLT FEASRETM PAHSs (¥ ag MY,
{2 CYP1A 5 PAHs 41 FWFEVEM X RS — DR
o

Teraoka 25“2IHF 5T iE ] CYP1A I35 PE R PHAHS
AT AR DG, W bk AR S A T IR 0 ) B £
CYP1A KikIf, TCDD /5 8¢t B B Ak 4 o (H5 1
Carney Z5WIWFS R BL, 4T 5 fa ik fh 2 5% T PHAHS
2 AHR #3571 TCDD ik, CYPIA %W W1
INU B S T 46 B TCDD A3 135 1k S v, 5 g
AR SEAZ AP IR BE S f CYP1A FIAHK, TCDD 4~
SRR W ST A0 A R 1 S I O AR
D P 5 5 AN R PR K S8 R A TCDD iR S A
M58 (HEAR CYPIA 2 A5 T TCDD 511 &
PEISFHE— B9, TCDD 3% ) AHR/ARNT 1]

AT I A 1 A R DA 08 R A w1k

FUAIT,  AATI6S T B 1 i K 7 24 1 Al I
WINRIEWETL LG % (R 2), CYP A UGT KK+
JIT AT DR PR I 0 3 2 S, EOG T AR
PERIWTF0E LB D, HOW T g 20 1 3 55 HL I 5T
AR, TRIEIE 5 AR S5 ) AR R
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