- I IRIESE -

v SCHBRT 335 T8 I S P Y s L
ZI {5 & P450 3A4 35 Pk 44 i)

ERE RAE RIE  EEE REH KE 5L

(EHF_EHXFWEHLER LEILFEF S LIUAFR;2. o/ EH;3. 2574, Ei% 200092)
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Behih, iR RAHEREAR 65 (HPLC) | [F B REIN 85 44 fadtfle JLZE AN 120 24 2tk s JLEE 19 CYP3A4 1 1,
R DUERIFNPREE R, AMEH 0.01 ~5 mg/L /M B S04k 1 #a (HC) 2 0. 01 mg/L,6B-F2 FE 05
(6B-OHC) 7 0.03 mg/L, HC ¥y H N . H AR 2451 31/NT 2% F1 5% ,68-0OHC /9 H N | H Al 1% 22 0 43 51/ T 7% F
10% , 4653 [BIUR A 98% ~ 106% ., fdRE LR CYP3A4 JEPETE RN 2. 34 ~48. 88, S 9. 76 +6.99, 2 VLSS
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Detection of CYP3A4 activity with HPLC in Chinese children with acute leukemia

Xiao-Jun YUAN, Long-Jun GU, Hui-Jun ZHAO, Yue-Nian TANG, Jin-Cai ZHAO, Jing CHEN, et al. Department of Pedi-
atrics ,Shanghai Children's Medical Center, Xinhua Hospital, Shanghai Second Medical University, Shanghai 200092,
China ( Email ; yxj@ vip. sina. com)

Abstract: Objective Cytochrome P450 3A4( CYP3A4) is involved in the metabolisms of many environmental toxins
as well as over 50% of drugs including commonly used chemotherapeutic drugs. Polymorphism studies have demonstrated
that there are significant individual variations in CYP3 A4 activity as well as various distributions in different ethnicities and
diseases. Currently there was no reported method in the large scale analysis of CYP3A4 activity. This study aimed to
develop a simple, stable and reliable method for the analysis of CYP3A4 activity, and to explore the distributions of the
CYP3 A4 activity in Chinese children. Methods High performance liquid chromatograpy ( HPLC) was used to determine
the CYP3A4 activity in 85 healthy children and 120 children with acute leukemia. Results The standard curve had the
linear range of 0. 01-5 mg/L. The minimal detectable amount was 0. 01 mg/L for hydrocortisol and 0. 03 mg/L for 63-
hydroxycortisol. Intra- and inter-day assay precisions for hydrocortisol were less than 2% and 5% , respectively, while
those for 6@3-hydroxycortisol were less than 7% and 10% , respectively. The recovery rate was 98% -106% . The activity
range of CYP3A4 in the healthy controls was 2. 34 - 48. 88 with the average activity of 9.76 +6.99. Compared with that of
children with acute myelogenous leukemia ( AML) (13.97 +10. 84 ), there was no statistical difference. The range of
CYP3A4 activity in children with acute lymphocytic leukemia ( ALL) varied from 2. 00 to 585.72, with the average activity
of 53.52. Tt was significantly higher than that of AML (P = 0.0066) and healthy children (P = 0.0065). Conclusions
This method is rapid and convenient for determining CYP3A4 activity with high sensitivity, accuracy and reproducibility.
ALL children have higher CYP3A4 activity than AML and healthy children, while the CYP3A4 activity was similar in the
latter two groups. [ Chin J Contemp Pediatr, 2005, 7(2) : 137-140 |
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M0 & P450 ( cytochrome P450, CYP) 224
Yritk NAR N HETT AR W) A R AR B, E R R 2
A7) T 2 ) R PR R 0, Hrh CYP3 A4 T AU iy
TR SN =2 TE R AR R IR P 3R . 2
SYEMFR R, CYP3A4 (TG EA T 2 Mk 2%
S IR R AR R AR EAE T R
M CYP3A4 15 M1 75 ik £ 8 AT 2L 8 R PGS
PREZAME I 050 A2 AN e, Hy TR — A
J7 155 R IR 7 22 s TR X2 A R R 5T, OF 5 I
SERAEARAS, i HE I R 07 FH 52 B AR R BR ] SCHiR A
fiRIE [ HPLC J7 ksl (i S50k h /5 2 8 144
PEATAGIN TV 22 52 36 58 R A b 45 0, 4 L
FHAZ 3 BRI 5 IR oAb 2 ) 72 rh 75 2 [ A 2
WORE , RSN T A I A FRoAfi Tk sr T —Fh ol
fAT {8 RS L T HE A RZ I CYP3A4 3 M4 9 HPLC J7
25, RIS ERIT T 85 A4t JL B AN 120 44 b 1 I
JLEER CYP3 A4 JEME5 A1 a5

1 #R5FE

1.1 EE5Hm

2 E B/ 7] ( Hewlett-Packard ) HP1100 =5 %%
WAR IS R 58, f45 GI311A UITH (G1328A -3
HEFEAF (G1314A Al gt S I &5 A1 G1317A — 4k
WA T ARG . MultiRF R &5 2 25001 ( Thermo TEC
A USA) L TP21 YR e iR 2 s o

P i S AL 5 B AL (Hydrocortisol, HC) L 6B-F%
AL B (6B-hydroxycortisol, 6B-OHC) Az N #5
i ZE KA ( dexamethasone , Dex ) 0l H Sigma 2\ A ;
CNE B AW e R 835 46 ( Fisher Scientific 7y
Al BRI bt
1.2 HRIK

85 A d e L o Fe B (e R AR A LB, 55 44 44,
AL 2 P AARRE 10 2 120 44 200 1 i s )L 2
R B B g )L R 2 vl XH-88 7 22 A
XH-99 J5 & R Gebyr w191, 55 67 ), % 53 {4, th
PLAEWS 8 2, Forpr, 0Pk Ik T 40 Y 1 1ff s ( ALL) 80
5], 2P B2 A 1 109 ( AML) 40 1],
1.3 #HRARE

AT 521 A I IR — T A FH 20 B € 2% Al AL il
A = T 0, AT 3 d MR A R AR K, 4
B OB T35 7 R D A 4 SR UOREFTE
FEBOFK HESEMN. B TIE 12 h 3K
(8PM ~8AM) /M JRA) Ji B HBGE 1 50, L ETH I
TRAET-80°C , skt S S VRl

1.4 XWAHE
1.4.1 &40 IEH N C18 F:(250 x 4.6
mm, 5 pm Dikma A )70 ) o i shAHLL AL - i 3l AR
A 2} 50 mmol/L 8 — & 4#1-10 mmol/L BEHR , Ik 3h
A B - A(65:35) . i 1 mL/min, &
HERE 20 pL, SEAMR I % 4 254 nm, SE5G 54
HP 4k A T A Ab 3, DA T FROE i
1.4.2 #RZAIEFm 2 F T Z 2RI
PIREAS s B REASHL 1.5 mL, MWD A N bR i W
(100 wg/ml Dex)10 L NaCl 0. 175 g K,HP0,0.25 g
K 5E 4 mL, iR IR 5] )5 ,4°C 5.0 3000 rpm x
10 min; BUF JZ2A P, IAGE & 57K Na, SO, , it fiE
BRSP4 °C #5000 3000 rppm x 10 min; B3, 60°C 4
SIMRT . A 50 WL F A 7%, JERE 20 L,
1.4.3 #rfed&egdld o alEEFRE HC 68-
OHC SN F5 Dex i &2, FH FH st A A 6 8 500 g/
mL, YEARAEN 20 o I FH TN A {5 ) L 2 PR e
Tl 8 48 R YN B, 43 i & HC A1 68-OHC 0. 01,
0.1,0.2,0.4,1,2,4,5 n/LI&KEHIEL peg) .
Fie R LR FEAR A BRI 7 AR A R AR T
FETE . ISR AR ], DT R VR BE C 34T BLZE [m]
9, bt 2 5
1.4.4 BeEMTH 435I 6B-0OHC i HC (1
U T AR BR LA s Dex i) 4 T AR, A Hh A o il 24
S RPREDT R, T 63-OHC F HC kA, U
CYP3A4 15Vt =[6B-OHC] /[HC],
1.4.5 kR 5455 E RS S BIECHIE
0.1, 1,5 pe/L # 6B-OHC F1 HC i =AFRifEREE,
iz TR T e R R, S e S AE R VA R 1 s v P
VR, BRI A TR BZ SR L IR, 253k
JEHWEEME S R IFELE S d, 753 H L H
WA
1.5 SitFEaE

3 41 SPSS 10. 0 et o 4b FREHE , CYP3 A4
WM x = s Fom, R AR50 07 22 0 B itk A7
5307 o

&R

2.1 CYP3A4 FMERTN T AR L

2.1.1 FikwE B TERA 3% 25 1F T ,68-
OHC Fl HC 5 i) TR il e a5 8, 5
B Dex 373 2 B 4f, H AR B i [E] (Re) 4350 2 Re
(6B-OHC) = 10.54 min,Rt (HC) = 19.04 min,
Rt (Dex) = 22.12 min, (O3EEILE 1,2,
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E 1 CYP3A4 iF &R ERBILEE
1: 6B-OHC Rt = 10.54 min;2; HC Rt = 19.04 min;3: Dex
Rt = 22.12 min

2.1.2 &MEHE HC ¥ B£ 1 63-OHC ¥ FE 43 5]
5 HC/Dex (Bl x,) .68-OHC/Dex ( B[} x, ) P il% [f £
ZHERIFMLHE LR, MEHT N Cye =
7.758X,- 0. 565 (r = 0. 997), Cggope = 0. 912 X,-
0.042 (r=0.998), k3w H 0. 01 ~5 mg/L, £l
B HC 7 0.01 mg/L,6B-OHC 3} 0.03 mg/L,
2.1.3 DR FESHEEXRE WESHINO.T,
1,5 pg/L iy 6B-OHC F1 HC [y 4 Xt [nl e e H 1Y
H )RS 2 B e 25 R L3R 1

&1 K&+ 6p-OHC 1 HC Ky F R % Bkl

(n =5)
i Wz e S HNZR  HEZR
(mg/L) (%) RSD(%)  RSD(%)
0.1 103 1.8 4.8
HC 1.0 101 1.1 2.1
5.0 100 0.9 2.5
0.1 106 6.4 9.3
63-OHC 1.0 103 4.5 7.8
5.0 98 2.1 5.4

2.2 {EEEJLE CYP3AL FHESH

85 A Mgt LI M A7 4R I% o 10 % Hirb 55 44
B, 4 41 5], CYP3A4 JEPEVEE A 2. 34 ~48. 88, F-
WIEPEHR 9.76 £6.99, H ¥ JLE M CYP3A4 [ %
S 11.88 +£8.88 &k 7.12 +3.37 B ZHE & T
Ja#& (P = 0.0077), ¥R, <12 2 41
CYP3A4 JEPEH 8.97 £6.27, >12 %414 10.43 +
7.74, AL Z 1) CYP3A4 {FPET R EHM 25 (P >
0.05),
2.3 AMAMmBILE CYP3A4 FiE
2.3.1 ALLJL#&® CYP3A4 Z M NG S2
W K sib T A A 46T B Be i) ALL &8 L CYP3A4 i 1

2 14] ALL &)L CYP3A4 iE 44N it E
1; 6B-OHC Rt = 10.54 min;2; HC Rt = 19.04 min;3; Dex
Rt = 22.12 min

TEHE AR AR A, DA 2,00 ~ 585. 72 R4 SEH0E 4 R
53.52, HANFETEME ] AR IR 25 57 .

2.3.2 AML JL#& &) CYP3A4 &M 30 5l AML
LA CYP3A4 SEXTE MR 13,97 +10. 84, K [A4E
W% PERI AML 8L #, CYP3A4 J% MG i 35 22
(P 3>0.05),

2.3.3 fEEILEL ZMHG hymLE CYPIAL it
sred RSP ILER CYP3A4 JF A8
SEVERIECK[H ALL LAY 2475 M (53. 52) 475 B
Wi T AML 28 (13. 97 + 10. 84 ) il fgt JE Xf i 21
(9.76 £6.99) (P, = 0.0066,P, = 0.0065) , J5 Fil
Z[A] CYP3A4 {EME T E V2R (P >0.05) , At
FRATAIN, e R HL A A 2 1 B PR 38 mlox A7 S it
251 AML (L, H CYP3A4 3% PR3 8 (I8 T 1E % L
H,

3 g

TATIE =P A 7R LR 9 R R R N R S
LN R IL R I AE R A7 —E gL B Ik
2R RS el /S B L Il A B R N K AW TR
e, TR A 2R G 25 572, 2 ELHE N 1 L 5
BHEI IR 2~ CYP 25 T K28 808
Py A=W S R, SR R AR AR OG , [Rl N iy
AT 25 A A IR T RERS 3 5k sl 5 25 )
(99728, (R R A FH ) S B X B 58 R ) 25 W)
TR BRI AR 2

CYP3A4 J& CYP FEPAHE S0 b i B — N IE
B BT — 2 R PR (AN rALS
MEMERSE) MBIk A ESRY), 625 T
VFZ PR BT U LA S AL S Z2 R0 AT 7 25 0 N Y
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M 50% LI 125 o e B AL i O
BRI AR A Y R P B TS e 25 4 1
YRR, 25 AE R NI 2548 3 Ak 2 5
AR T2 5B S AR KA R 22 77
., HC 2 CYP3A4 fRifff5 /=4 6B-OHC, )R8 Ak
WIFEI Y HC 5 6B-OHC (143 & BA A B 22,
B = HEHRALR R 1 222 E IR 45 R 1
Y FF 6B-OHC 5 HC (¥ HLfE 7] LAfR % CYP3A4 7§
PESR S ARIESTAE S A [ AN SCRRIERN E, 3 4
P RREA A R AR AT T R, R 3 1 42 M
DU BT HRAE N T 45 B 5% 1) R A8 O A T A
ALbFE, H HC Fl 63-OHC 5 R H 42 i 55 R
I, PR ] {0 PRGH I . CYP3 A4 161, U
HER M S T A P A0

AR R, AR IE] CYP3A4 3 M A7 6 2
5 ~60 fEm2 R O AR HPLC J7 ik
D 85 4 {5 )L 1) CYP3A4 1Rl 1. 46 ~
48. 88, MAAR T3k 33 4%, SEHITEPEH 9.76 6. 99,
Lykkesfeldt'* il 11 filfd BEE MR ) CYP3A4 1%
P£4 10. 09 +6. 89, Joellenbeck ' 2547 38 14 {5 filt
IR CYP3A4 JEPEM 1.6 5 21.7 A& SE16.2
+ 1.6 FRATKHN A 25 3 5 Z AR, 37 b [ R L
5 PR Z ] BRI 2200 . AR,
faeRE Bk L# ) CYP3 A4 SF-Y i vE A v T & Pk i
FRILE . WA frik, CYP3A4 N2 5 T M b 80
P A= s AR B A B o T v ] =TT
YU R T-9 5 40 DNA 8528 1454, 1X S0 7
-DNA 2559y ] 75 5 35 1 0 8 B0 RN, 5 304
MAET R g s [ iE, CYP3A4 37 P i
1o DU A 3 A o P A U A R R, ML R A i
AR KBS R . 5 M LB CYP3 A4 JEMERH R 5
Tk, 2 /00] LIS e )L 25 20 F1 aiows v 38
K FEm T —F%, ALL JLE N T
CYP3 A4 & M B 53 5 T AML 20 Fife e L 3 , i )5
BRI EFE, /8 CYP3A4 JGPETE ALL JL
R LTHE S AML oA, A RRRA T .
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