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Abstract

BACKGROUND: Calcineurin inhibitor is one of the important first-line drugs utilized in antirejection therapy following organ
transplantation, which performed metabolism in CYP3A subfamily comprising CYP3A5. However, the correlation between
CYP3A5 genetic polymorphism and calcineurin inhibitor-induced chronic nphrotoxicity remains poorly understood.

OBJECTIVE: To observe the relationship between CYP3A5 genetic polymorphism calcineurin inhibitor-induced chronic
nphrotoxicity in Chinese population.

METHODS: Blood samples and clinical data were collected from 200 Chinese patients with calcineurin inhibitor drug-induced
chronic nephrotoxicity and 200 Chinese kidney allograft recipients without chronic nephrotoxicity as the controls. DNA was
extracted from the blood samples, and the frequencies of CYP3A5 genotypes were analyzed using polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP). The relationship between the polymorphisms of CYP3A5 and the
calcineurin inhibitor drug-induced chronic nephrotoxicity was analyzed.

RESULTS AND CONCLUSION: The frequencies of the 3 gene types CYP3A5 *1/*1, *1/*3, and *3/*3 were 51% (102/200), 34.5%
(69/200) and 14.5% (29/200) respectively in patients with calcineurin inhibitor drug-induced chronic nephrotoxicity, and 49.5% (99/200),
45% (90/200), and 5.5% (11/200), respectively in the control group. A statistical difference was found between the cases and the
controls (.x?=9.000, P < 0.05, OR = 1.638, 95%CI = 1.078 — 2.488). Logistic regression analysis showed that the polymorphism of
CYP3A5*1/*1 and CYP3A5*1/*3 remained a significant independent risk factor for calcineurin inhibitor drug-induced chronic
nephrotoxicity after kidney allograft. Polymorphisms of CYP3A5 were found to be significantly associated with the risk of calcineurin
inhibitor drug-induced chronic nephrotoxicity, possibly as a result of higher concentrations of toxic metabolites.
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Table 1 Clinical data of patients in two groups

Control group  Experimental

Parameter (n=200) group (n=200) P
Gender (Female/Male) 731127 72/128 0.897
Age (yr) 52(18-65) 54(19-67) 0.583
Height (x£s, cm) 167+10 16710 0.673
Body weight (xs, kg) 56.0+10.7 57.0£10.7 0.596
CYP3A5 (*1/*1+*1/*3:*3/*3) 79:121 57:143 0.020

75 W5 41 18] (1) CYP3A5*1/*1+CYP3A5*1/*3 3 [X] 74
(KBLCYP3ASIE )L CYP3A5*3/*35L K AL (JLCYP3A5
TR R o AT e 2 e A W 3 R (P < 0.05)

22 MU AEMARN AR FidhH
121 5] CYP3AS*3/*3( K A& B 4 5 1) i # . 60 4
CYP3A5*1/*3(%% 4 1) % A9 6 CYP3AS*1/*1(1F /£
UGl 1) o s 4 IR 417 1431I CYP3AS*3/*3(58 25 7Y
ai 7). 4201 CYP3AS* 1/*3(Z & 1) & 1154

CYP3AS*1/*1 (L Rali & 1), W2,
sor B CYP3A5*1/1
O CYP3A5*1/*3 §
B CYP3A5*3/*3 \\
200 | \
- \
100 |
0 : \
Experimental Control Total
group group
Figure 2 Distribution of CYP3A5 genetic polymorphism in two
groups
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Table 2 Genetic polymorphism and allele of CYP3A5

Experimental  Control

Parameter group group OR 95%ClI P
(n/%) (n/%)

Genotype

*M/*1+*1/*3  79/39.5 57/28.5 1.638 1.078-2.488 0.020

*3/*3 121/60.5 143/715 1

Allele

* 98/24.5 72/18 1.478 1.050-2.081 0.025

*3 302/75.5 328/72 1

808

SRR AE B (KA, W% 18 S B
YIRE R INRERR N & W) . BT, C&ur g tsimy
' 4% (chronic allograft nephropathy, CAN)FICNIf#) ' 7
PEJE S B A B e R ThRE R = B2 5N, 1 7] IR CNIEF 75
PEAECANIK) F SR R b SOk 3] T | e, B,
LTS5t 8 CN T 7= 2 [ B 33 E EA T 25080 R — BB Ak
LB T, B CNIE R P A LRI 5T 1 2,

AT HESZ M CNIE B 7 28 1 S PP R 2R R B 2Rk N2 B R
MO R Y, B T DA MR B A B A DN
HEATCNIES B0 (0 SR FIA 7 Ak, AR L N 2 251k
X T-CNIE 5k (K 52 IR 28 S8 T HuZsClxh (it 5 2 A
P2 R R R 1) 2 2T 21 5 (MDR) R SE R 2 5 1 5
I S B R A S AT R, B A
FIMDR1HE K 22 2 P 2 B 7% 4 S CNIEF B T il () T 42
MR gt B N FIMDR1 3435TT ALK 1Y &
CNI'F B GG R 22, X ] e 5 MDR1 2 2514 5%
W T P8R 11(P-gp) I3 1k K2 s iy <034, NI -4
FIr= A SRR PHE R (R IE A A, R h s
AR B 55 IR 22 25 PR 6 NI P8 5 25 7 1 T2 IR o 5%
M. $hAk, SREESUVERZ TP RLEE P T %
R 25 kAR AR A DY 0 R (AA) I CYP2C8 &
CYP2J2IEH M 2 A1, KILCYP2C8* 3L K Y 1 Al 7e
SOH] R R fE RS FE . R, R B A B )
FEIR 22 25 PEXF CN I 2 5 25 2 1 7 1 T B #8 HL AT 5mi
HARA DR SN A CNIFIAR I 4 55 CNIVE B3 T2 1 T
BEAT— 52 (R 28 {H 2 CNIRIHIECY P3AK L
APESCNIE TS SRR, H T E A A
I,

CNI == 258 3 .45 CYP3ASTE 4 1ICYP3A Y 5 I ik
AR, CYP3A A 4 i (4 25 P450 g 1t — A I K
CYP3ALZ /A fE AN, 255 25 AR5 A D ik
Y ko 2R R0, CYP3ATE K IEAE KA
CYP3A4 . CYP3A5 . CYP3A7 KCYP3A43 1t4 Fily
B, BT EEHEY T 7922.1 K £41231 kbR 35 BE P .
CYP3AS5 1 11 30 2 1 45 fir. 3 [l (http//iwww.cypalleles.
ki.se/cyp3a5.htm)'® ", TSR L, CYP3ABIHIHERSE
At P A 2 S ) e R R A, L BT BRI H
EANFI RG] 54T 5 JECYP3A5*3, CYP3A5*37E4h

f7-3(6986A > G4, BIATABIY), =4 T A fase
Eﬁ%rﬂ)ﬁ A5 AR T4l 5N (CYP3A5*3/*3),
ANRIECYP3A5. [Hify, AW 2y sem, &

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



F1ddr

5. CYP3ASL KL &1t T BT 51 2K 1A 1 15 5 FEHI TN

@'27:2 vcrrerong

e R AR, WRTH S EHN M RE
E S CYP3AS*3 %] H 1 3 1) 2 8y 2 Rl 245 3 2% ﬁww
Yates 205 644511 52 M TR IO HE 22 BE IIWT ST
%mmomyw%ﬁﬁm¥§%@%%m%$Lm%%m
JEE(Cmax) R 253 FE—Is 1) fh2k N TR 2 (R AALEAH G
B PR S AR VOB AAR A, B IR RS
CYP3AS5 1)L R 2 451 5 A 2R 10 245 30y 2 AR IR 2 e A7
LEAH N o #5717 CYP3AS*3/* 345 FE K (1) MA 5 KL K 1Y oy
CYP3A5*1/*15kCYP3A5*1/*3[{AMAA EL , 4 FHG ) B
IR T LR B8 7 T 9 I 253k /Ko

S5 W H PCR-RFLP 5 VA I 720044 CNIE % 1
B R F120044 5 # R U IR CYP3AS L A ) 2785
P P Z Logisticlal AL 734 o, #547CYP3A5*1/
*15LCYP3AS*1/*3IL LA 1 % 1 8 SR1G CNIE 1 ' 7%
PE IR XU 2 45 45 CYP3AS*3/* 33 R R AN 4 17 1.6 38 /5 7]
95%CI X 1] I FR-KF1, UEM] T CYP3ASILIN £ &
PR v B ONHE B B R S R R ARSI v A A

ek, X EI AR AR A W G IR 45 18—
P, Al e T CYP3A5*1/*1 5k CYP3A5*1/*3 3L [A]

(FRIECYP3ASLH 1) 75 22 5 = (I CNIZy W 7l it LUAR FF
CYP3A5*3/*3(A % ik CYP3AS I 1 VA [7] 1) 1 24 34 & 7K
V-, SEEE R IACYP3ASIE M KL M ) H s A& A I CNI
PRI R o P20, 7 S S A B8 T S T AR
S v R I R AR R T — AN I R

B2, CNUSPEE SR RmRHLEIR 2, TR

SEPR e 15z Z PR Z 5 o BAS 2 IR FE AN
WHE N, CYP3ASIEH 2 A Ar Hoh it 1) A s ALKy
HE— 0 W I B

4 SR

[11  Zheng KL. Beijing: Scientific & Technological Literature Publishing
House.2006:11.

FEE . BRGSO BRIMY. st R HOR SOk 4, 2006, 1.

[21 WA O S R B T B A [J]. H A EE 2 A 44,2006,27(8):
351-354.

[3] Roby KA, Shaw LM. Effects of cyclosporine and its metabolites in
the isolated perfused rat kidney. J Am Soc Nephrol. 1993;4(2):
168-177.

[4]  Yatscoff RW, Rosano TG, Bowers LD. The clinical significance of
cyclosporine metabolites. Clin Biochem. 1991;24(1):23-35.

[5] Copeland KR, Thliveris JA, Yatscoff RW: Toxicity of cyclosporine
metabolites. Ther Drug Monit. 1990;12(6):525-532.

[6] Christians U, Kohlhaw K, Budniak J, etal. Cyclosporine
metabolite pattern in blood and urine of liver graft recipients. I.
Association of cyclosporine metabolites with nephrotoxicity. Eur J
Clin Pharmacol. 1991;41(4):285-290.

[71  Naesens M,Kuypers DR,Sarwal M, et al. Calcineurin inhibitor
nephrotoxicity .Clin J Am Soc Nephrol. 2009;4(2):481-508.

[8] DuJ,YuL,Wang L,et al. Differences in CYP3A4*1G genotype
distribution and haplotypes of CYP3A4, CYP3A5 and CYP3A7 in
3 Chinese populations. Clinica Chimica Acta. 2007;383:172-174.

[9] Hu YF, Tu JH, Tan ZR, et al. Association of CYP3A4*18B
polymorphisms with the pharmacokinetics of cyclosporine in
healthy subjects. Xenobiotica. 2007;37(3):315-327.

[10] Gao, Zhang LR, Fu Q. CYP3A4*1G polymorphism is associated
with lipid-lowering efficacy of atorvastatin but not of simvastatin.
Eur J Clin Pharmacol. 2008;64(9):877-882.

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

[11]

[12]

[13]

[14]

[18]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

Qiu XY, Jiao Z, Zhang M, et al. Association of MDR1, CYP3A4*
18B, and CYP3A5*3 polymorphisms with cyclosporine
pharmacokinetics in Chinese renal transplant recipients. Eur J
Clin Pharmacol. 2008;64(11):1069-1084.

de Jonge H, Kuypers DR. Pharmacogenetics in solid organ
transplantation: current status and future directions. Transplant
Rev (Orlando). 2008;22(1):6-20.

Hu YF, Zhou HH. Zhongguo Yaolixue Tongbao. 2005;21(3):257- 261.
7K 75,8 7 50.CYP3A4,CYP3ASFHIMDR I [K £ 2 6 SRt 5 Ak
BRI [J]. c [E 2 3 2% m&zmsm@ﬂwzm

van Schaik RH, van der Heiden IP, van den Anker JN, et al.
CYP3ADS variant allele frequencies in Dutch Caucasians. Clin
Chem. 2002;48(10):1668-1671.

Zhang, Liu ZH, Zheng JM. Shenzangbing yu Touxi Shenyizhi
Zazhi. 2004;13(4):313-317.

KaE, R LT, A IR 41 (4 3 P450 3ASHI % 24} 24 HE R 1 KR 2 3
PEAE B S0 Al o 54 ) L 24 M0 e £ 182 P[], 5 U 5 3 A
A 2%%,2004,13(4):313-317.

Nankivell BJ, Borrows RJ, Fung CL, et al. Calcineurin inhibitor
nephrotoxicity: longitudinal assessment by protocol histology.
Transplantation. 2004;78(4):557-565.

Azarpira N, Aghdaie MH, Behzad-Behbahanie A, et al.
Association between cyclosporine concentration and genetic
polymorphisms of CYP3A5 and MDR1 during the early stage after
renal transplantation. Exp Clin Transplant. 2006;4(1):416-419.
Wang YX, Li JL, Deng XY. Zhongguo Linchuang Yaolixue Zazhi.
2008;24(1):78-82.

T, A I AR /N K] 22 A VT 7 R R R SR R R O
Wi T JRE[J]. v R I R 2 B 22 A 75,2008, 24(1):78-82.

Smith HE, Jones JP 3rd, Kalhorn TF,et al. Role of cytochrome
P450 2C8 and 2J2 genotypes in calcineurin inhibitor-induced
chronic kidney disease. Pharmacogenet Genomics. 2008;18(11):
943-953.

Yates CR,Zhang W,Song P,et al. The effect of CYP3A5 and
MDR1 polymophic expression on cyclosporine oral disposition
in renal transplant patients.J Clin Pharmacol. 2003;43(6):555-564.
Ding ZH, Zhao JQ, Chen FY. Zhenduanxue Lilun yu Shijian. 2007;
6(4):388-390.

T IEHT, SRR, R DT R A1 M €0 22 P450 B R 3A WK R CYP3AS
T FERE HE[J] 2 27 B8 5 5 K, 2007,6(4):388-390.

Daly AK. Significance of the minor cytochrome P450 3A isoforms.
Clin Pharmacokinet. 2006;45(1):13-31.

Bao ZQ, Shi L, Zhao SJ. Zhonghua Qiguan Yizhi Zazhi. 2009;
30(11):699-701.

TRPEIR, A1 75, AW . CYP3AJR: K £ 257 15 Bt 3 A T 25
R[] A B B AR A4k, 2009,30(11):699-701.

FEARNREHEZFR—

HEEE: ;A4 AH R R B 2L KRR
(2005B30701004).

fEZFZM: Pt Tk, WREH B H A TR, 2L
Bl RAE R, F—ERL, FoMHTR, F—.
—MEHITLF G

FUs EE RAAR I BAET ] READ KR EREMEF
ZH 4R F B A) B0 B F A B A9 A BA

EEBH M H b FR 0 B R ANRB R R 8RS, 1o
AN TBAGT FENMRTEE “wHRAZER; BRF
ERERSEERET AR,

A EYFTIE:

RAEHE: ¥ % CNKI,PubMed #48 &, # % Bl

2010-04, #& X4E39% % AR W E&0E; BiRAMEE O
#17; CYP3A5; HH % AM; AAXK

A # £ 58 & F CYP3A5*1/*1 3 CYP3A5*1/*3 L A
(Rik CYP3A5 EM)EEE 545 CNI hHhh ZultkiFs
CYP3A5*3/*3( k. i& CYP3AS & 14 )48 F) 44 6o 25 3K & K-,
S 2036 3 & 3A CYP3AS &M AL B 4 & 21K X 49 CNI Kt
REE G . A BRI A BB HBHG T Anib F7 A% B At ad
RAERBET — A F4h B34,

809



