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A 25 My ok LM, A CYP2C19 3B 3 b Se A 34K 5 Bewk i & A b MR B 69 e, Z5R .78 4] B & o4k
TR B R R E A (233+1.09)mg - mL™, 3 40 CYP2C19 A B b A & &4k 5 f vk s 5 A 25 4
REHBEZ2F(P<0.01),2008 % TR F,3 20 CYP2C19 A B A % 4k 5 vk i & AR E A EM
A <IM A <PM A, £5i8: CYP2C19 A B A % S MR 2 ki B A MR ER 2EF A,
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Influence of CYP2C19 gene polymorphism on unbound plasma
concentrations of voriconazole in patients with
invasive fungal infections
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( 1. ICU of Sanxia Central Hospital, Wanzhou 404100, China; 2. Pharmacy Department of Sanxia Central Hospital , Wanzhou 404100, China;
3. The Second Affiliated Hospital of Army Medical University, Chongqing 400000, China )

Abstract Objective: To analyze the influence of CYP2C19 gene polymorphism on unbound plasma concentration
of voriconazole in patients with invasive fungal infections ( IFls ). Methods: Blood samples were collected from
patients with IFIs, who treated with voriconazole in our hospital, and detected the CYP2C19 gene polymorphism
and unbound plasma concentrations ( C, ) of voriconazole. Results: 78 patients were enrolled, the average
voriconzole C, was (2.33 +1.09 ) mg * mL™". Significant difference was found among the three CYP2C19 subtypes
( P<0.01 ), Multivariate analysis revealed that, EM<IM<PM in C, of voriconazole ( P<0.01 ). Conclusion:
CYP2C19 gene polymorphism influence C, of voriconazole significantly.
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PR R 2 — AN R B 2 A0 = R 4
B2, IR 2 TR T i R Rk 45
HH TSR BRI RAN I F W, AR ST B
M2 CYP2C19, CYP2C9 Fl CYP3A4 Y EE4 2, s
HRIEZ CYP2C19 FER LR sm B Kt
WE5E B, FEAHFIZA 2550 2 T, AR R CYP2C19 SE[R 7Y
()R S 2V P A 3 25 5 (R AR R AR 7 R
s S L 250 T W PR T Ak A A 2 S R B e
10 2 A 1) D DAL e AN B A

25t AR oA s, DA S RU RN 45 45 7 2 A
A7, Horp U Ui B8 B 25 ) R A 25 BEAE .
W LI 245 B2 W I 7 0 A5 F) A 245 0 i 2k g
O J I B S It S HE 2 BRAE T R3O s A 25 )
e (unbound concentration, C, ), K37 FEME 2 HAE
£ T TR 2R G095 0 R A HR 38 1R 28 v DL T SRR e 1 —
LARIT L5, BT EORE R R R AR AR DRSS 5
e AR 37 R M I 3R AR 25 S R IR R AR ZE , 3 BUFE A
) B b L2V BT U 5 R 2 v FE AN TR) , = A i 2
PRAE A AR ], 33 7T 68 2 AH [7] 1 24 3 BE 7™ A A [+
s PRI T 50 i P o AR AT 5 3 e ) = gl o B B
FHAR ST e #4736 97 19 38 1) CYP2C19 R ALFI
PRAT R B RV B, 44T CYP2C19 JE K 248k
SR ST R g V2 B AR G
1 #ERS5HE
1.1 ASHERARE  GIARRUE (1) =kerfuls B B
PR 5 (2) 4R 18 18~90 1 % 5(3) 43 I M (rh
FE RV B R RS S iRy T e (2007))
SR / B e 2 2 R 22k i 12 Wb
SIS CRIUMAEITRR ) 2 kR, B2 sl
AR ZEE BRI YL 5(4) SR AR ST W 17 iy 751 12
(B 24h, 6 mg-keg ', BIKIRE, 5 12 h 4525 1 1K),
ZIE R F R (4 mg- kg, BRIk, B 12 h 4
245 1K) IRYT I 48 h, DIIE 25 Mk BE A BIRa A

HEBR AR (1) v 8 B D) et 3 B (LI
HERR <50 min-ml™" ) ;(2) EEEAFUIRES H B H N
AR e il B R A R e A g o T (B 3 A
5% Child-Pugh 7743 =10 43 ) ;( 3) S hnH AR K50 ;
(4)FELANE TR (5 ) ABEIEEATEEAN ARG E
1.2 XGRS T RAER R 514
HAZIFE T, BRI 2016 4 3 H -2017 4F 6 H =Wk
i B BE A FHAR SRR IR YT B A B A
1.3 RIS P AR ST

AL Ha i
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e (0.1 g, INEREE ATINER G245 ) ), FrRfE il i 45 24, J
HHAT AR 6 mg kg, B 12 h 4525 11K, 24
h JG A TR 4 mg - kg ' B 12 h 3RY7 13k, UM
I 253 B R RGA BIFR AR

1.4 AR7 MR B T2 Uk B E B IR R 24 48
h J&, A BB T 1 IRE 25T 0.5~1 h, il HRGE ki
0.5 mL, 1 J{ Millipore Centrifree # i3 31§ 2% & ( 32 [
Millipore 7 ) ) 6 118 550> i HUJi 29 2R AR 7 ks, fofi ]
B HE LC-20A AU RRAH G (LA LC-20A AU
FNIE A B H RN 8%, H A A 7] ), Diamonsil
Ce (35 (4.6 mm x 200 mm, 5 wm, ) JH3#H A ),
PLZE - 7K (35 2 65) Rt s, 1.0 mL - min™" B3
FEPEREAB IE BEIOR L 10 5 265 nm AL R AR (S
DAGMR 200 5 AR 7 R 1)1 125 B 25 e 3, ELAAC 5
PELERFTELE R

1.5 CYP2C19 JER AU A HRUHE 2l i A DU s 7
A IMFE 500 L, $EHUHE R 20 DNA, fdi ] CYP2C19 HE 4
AR & (TR A9, DNA BERE5E rids ), F
CYP2C19 HEDIEESS %t 1 F1514pxt 2 BEf7 5 Sl ss
T ( Polymerase Chain Reaction, PCR ) P PCR 2
MAKZ : B CYP2C19 BRI &b CYP2C19 471
W 1N CYP2C19 FEPRE ST 5105 1, @ALHR, Tris—
HCL 2% vpi, S ALEESE, g | A4 ) Fi CYP2C19
PHE 2 (N A CYP2C19 KA S5 | W%t 2, k4,
Tris—HCL Z2 P, AL EESE, LI B ) 45 19 plL,
02 mL PCR & 045, A S A (1% Taq fiff,
UNG i, &7 & 54 %) 1 pl, DNA $2 B0 ) S L.
PCR W 2542 94 CHIAEYE 5 min, 94 CAEME 25 s, 48
CiBK 40, 72 CHEMH 30 s, 3 35 MR, e 72 CH
FEfH1 5 min, i BaiOe—Hyb 4> F 8142381 ( i E %
W), A PRC R S e AR R A B CYP2C19
SRR ST A 745 S 24 SOy, I3 3 Bl i &b £
RS (5 5 A ] BaiO £ A R8T
XS B AT A5 BIREAS DNA 978 7= S5 R4 A
AN M A RN 2 AR R ET 2258 Y I 2 A8 R i
(BaiO Array Doctor ) V 2.0 A4 ATz A, A I RF A
AHYFEDIRL, KA Y 6 AR RILE SRR CYP2C19
#2  CYP2C19%2/%3  CYP2C19%3/+3 A 18 AL % ( poor
metabolizer, PM ) ; CYP2C19 *1/%2 CYP2C19 *1/%3 & i1
ZEARIHAY (inter metabolizer, IM ) ; CYP2C19 *1/%1 SR Hft
17 ( extensive metabolizer, EM )[ 10}
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B AR RS AERS D RS A2, AR 7 M A
AL YRR H A, I 24 I s RURE H RN (]
F B D RE SR AR bR R 2 Y 2k D S 5 4R
FEHEBR P 1 A I AR S 1 DL, B 5%
CYP2C19 3 [F 22 285 1 X (R 37 B e dife 255 760 245 40 vk
BRI . >R SPSS 19.0 B4 Bl A T e it-43#r o
TR PER DL x £ 5 7R, 3 FP CYP2C19 & X IV 1 4 [i]
R BRI 28 07 22 700 R LSD ik AT 4 ) 2
EHE ., P<0.05 NESHGIT¥E X,
2 R
2.1 BE TR AR ARSI A
BETH, B Lt 25151, 4F [R[53.86 £ 185
(18~87) | % ARSI FREmEIF s B 254k Ji A 2.330 + 1.088
(0.343~5.060 ) Jmg * mL™", 78 15| 5 5 2 KL AL J3 B, 45
R 33 6 (42.3% ) A PRAC I AL (EM B ), 28 4
(35.9% ) JyrP AR (1M BY), 17 41 ( 21.8% ) Jy8

PSS (PM B ), 78 I AR S B MR R AT IR 7 e
—MEBEREILER 1, 1 A A A D A T 25 SR
2, PR ST M 3 2 AR 24 e B N i T LR 1, iR
BRI EAE R, G IFZ PRSI, AT R R R
PR i R T AE o
F1 78 GilfERRIREHITIRT BE—ER
Tab.1 General conditions of 78 patients

treated with voriconazole

NHEZR] ( demographic characteristic ) X*s
%L (sample ) 78
P 5 /22 (sex ratio X M/F ) ] 47/31
AR 1 5 (agelyears ) 53.86 = 18.50 (44~79 )
PR (body mass ) /kg 60.92 + 10.58 ( 18~87)
AL ( metabolic type )/ ( EM/IM/PM ) 33/28/17
AR ST M 8 T 24 v 1 2.330 + 1.088

(0.343~5.060 )

('unbound plasma concentrations of

voriconazole )/ ( mg * mL™")

F2 16RKHE(EM ) EEEEGNER
Tab.2 Result of CYP2C19 genotype for a extensive metabolizer ( EM ) sample

m - mnssll

U H &l (microarray ) CYP2C19 FEH A (CYP2C19 genetype ) 1R ( metabolic type ) 255 (result)
*1/%1 (636 GG, 681 GG ) PR (extensive ) +
#1/42 (636 GG, 681 GA ) i (inter) -
#1/43 (636 GA, 681 GG ) 1 (inter ) -
#2/%2 (636 GG, 681 AA ) 1 ( poor ) -
*2/%3( 636 AA, 681 GG ) 12 (poor ) -
#3/%3(636 GA, 681 GA ) 1% (poor ) -
&
o
300 000 -
o 200 000
g
<
100 000+
0
T T T T T T T
0 2.5 5 7.5 10 12.5 15 17.5
?
S
300 000 -
200 000
=2
g
= 100 000
0
T T T T T T T
0 2.5 5 7.5 10 12.5 15 17.5
t/min
1. fRS7JEME ( voriconazole )
A XTI (reference substance ) B. M2 FEZR ( plasma sample )
B 1 R EERZYIRENE BiEE
Fig. 1 HPLC chromatograms in the determination of unbound concentration of voriconazole
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22 RELERG TN CYP2C19 3 Fl 3 [ A1
FEEAEIE A E FNAR ST R AR U 5 R 24 ) Uk R 24 S
T 2550, R DL x5 TR B R ILFE 3, B, R
FHARSEAEAS ¢ K56, e L1 SR AR ST 5 e i 5 70 24
Wk BE TG i 5 ( P>0.05 ) 5 HOR, SRR £
FZHr, HLB CYP2C19 3 b 3k X 0 AU 8 35 4R IS 1A
FOFOR 7 e I 5 U 2 ik i 2 5 25 R o, 3 b

CYP2C19 3 Fofr i PR W7 75 £ 3 A LA H O I 25 25 7
(P >0.05 ), TR 37 5 Wt Vi 25 T 25 W e o AT I 35 25 S
(P<0.01 ), & H LSD (least significant difference, £z I
FEZE S ) EERE 3 B CYP2C19 JEPRIE Y AR 7 e mkii
BRI B AT 2 LA, R 3 A CYP2C19 P
VB[] B B 2 Wk FE YA 25 5, R LA PML A SIM
R SEM AL, P #/NF 0.05, 3 FhEERE RIEE R UL 4.,

x3 BRERTRSAFEE—RBEAMBEBRRIRMRIRE (x5)
Tab.3 General conditions and C, of groups by CYP2C19 subtypes

SRR PR (5 1 2) iR 1 % PR s B2 (unbound plasma
( genetype group ) [ (sex ratio ) M/F) ] (agelyears ) (body mass ) /kg concentrations )/ (mg * mL™")
EM 21/12 53.8+18.8(18~80) 62.12+11.28(45~79) 1.674 +0.810(0.343~3.622)
M 16/12 53.9+19.6(19~87) 60.14 £9.38(44~78 ) 2.555 £ 0.881( 0.685~5.060 )
PM 1077 53.9+16.9(19~77) 59.88 + 11.42(44~78) 3.233+1.113( 0.468~4.738 )

®4 38 CYP2C19 EF TR AR T R
HEEAREERNESELILR
Tab.4 Multiple comparisons of C, between the
three CYP2C19 subtypes
W PERPBOAH

( difference of the average P

] FAH

( F-value among

ek

( comparation )

concentration ) groups )
EM & M 0.880 <0.01 17.887
EM & PM 1.558 <0.01
M & PM 0.677 0.018

1 (note ) : P<0.05, 22 57 A Gt 1127 & X ( When P<0.05, it is statistically
different )
3 g
ARS7 e 1) A P A ELAT 2tk 3l ) o 10
ik, 38 AR ] Y 25 24 50) 5, 7R ) 2 AR S A
[) 2 B2 1) 254 — IR it 2T T ARUVE AL, IR PR SR B A
I 24 7 BE YA 28 SR . AT IESE R, A Y
AR PR B R BT 4 R N- AR CYP2C19
S5 IR ER Y AR 22 S A0 2 52 i R S R A 1 A 1 24 vk
JiE 4R i TR ST B AT R AR L IR
Yo I H K LSRR L SR E: BRI
R4 M0 AR R B 2T v s FN— L 2 i
(LR & P A NV O NS DA WL S (e N 1]
A RESE A R ¢ A4 24 BRAE A 1 Y 25 e o
25 BE By Ll A e A8 Ak . BT LA B S8 AR ST R Py i
B RVZG e B ARG T A 24 v B B T BRI IR

AL Ha i

A A i WO ol AR ST B MR A T 4= 28 0k LA
JEYIRTT IR IR AEAS 43 Hr CYP2C19 JE R 7, i
PR ST R AR Vi 2 T8 24 0l B i SR A AR PR
R AESATORE a8 T / R Ty X L 5 25 71
i, DAHERR £ 35 AR 0T X I 5 T 2 e BE s il o T
gAY 78 B R R PRI AL 33 61 (42.3% ), A%
AR 28 1] (35.9% ) 12 AR 17 6] (21.8% ). K
FAAMSTREAS ¢ R0 7, B T KT OR: ST B 1) it 5
T2 TG Bk 2 s ), BRL DR R O 22 0 A Bl 3 4
CYP2C19 LR AR E (RFTE 25 (P>0.05 ), 1k
ST R i S VR FE A (R 22 5 (P<0.05 ), SR LSD
XT3 AT LR, 45 R R 3 AL A
Z AR ST R B e 1 Bt 2 2 e SRIN PM
TR £ E AR ST R g B B v T IV LR EM B IM
T EBE AR ST BRI B TV B R T EM L I R e
55O A B R R R S R B 24 vk B i S 4 2R
— B R R R R R R (e B A
PR , B (8 KT IRET 2R 5 0% 8l 55 ] g
SR ST FEMRER 145 6% B IR DI RRRAS AN 5 1
S5 AT BE S M PR ST R ne it 23 AR R0 43 A 2 R 1
T, CYP2C19 3 X 22 25 AT 25 Wk 35 52 i S8 24 A AR
ST RE MR YA SN 2 R BE , B B M2 v BE L BT LA,
e A %t 0 FHAR S Ry 7 1) JR 3 54T CYP2C 19
FER RGN, 2 B8 CYP2C 19 56 PR 0 I8 4% AR 37 Fi g 114 25
2y, B R,

TSR — SR R 24, T REREKRZH
Wb T B, REUF DRI FE N EAARZ, Bt
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TCIERHI P RGIEAT VR o B — 2SR IEAT TP 8%
PO LA AT REAEAE I ITL, I RS
BrF TR AN RSO A M I BRI N, S PRAIE AR
H 2002 4 AR I 7 TR S e ) B 5 784 245 40 ke
JE, T HEBR AR B P A T, AR T HOE R 2B
YRR 2R BE , A7 M T SEBRIRT 7 245 Wy 2 M D0 Fr
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