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ARA (13.2 £5.2mmHg)f= CYP3A4 1+ 1ARA (13.1X5.5mmHg) (P < 0.035), =@ A% & F &% £ #
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[ABSTRACT] Aim To analyse the association of CYP3A4* 1G, CYP3A5* 3 and MDR1 C3435T gene polymor
phisns with the anthypertensive effect of an lod ipine. M ethods A total of 70 patients were screened who were diag-
nosed as hypertension i the first year after transplantation. The patients were assigned to receive an bdipine (5 mg/d)
for 4 weeks. PCR-RFLP were applied to detect CYP3A4* 1G, CYP3A5* 3 andMDR1 C3435T gene polymomphisn, and
anthypertensive effects were analyzed according to genotype. Results A fier 4-weeks treament mean reductions
systolic blood pressure( SBP) and diastolic blood pressure( DBP) were 18.8 £6. 9 mmH g and 12.7 £5. 4 mmHg respec-
tively (P < 0.05). Patients w ith CYP3A 5% 3* 3 genotype ( 15.0 £5.0 mmH g) had higher DBP reduction than those
with CYP3AS* ¥ 3 (11.3 5.3 mmHg) and CYP3A5* ¥ 1 genotype (10.0 4. ImmHg) (P< 0.05). No signift
cant relationship was found betwween CYP3A 5% 3 gene polymorphian and SBP reduction (P > 0.05); Patients w ith CYP3
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A4 1G* 1G genotype (8.6 X4. 1 mmH g) had lower DBP reduction than those w ith CYP3A4* 1G* 1 genotype( 13.2 &
5.2mmHg) and CYP3A4* I* 1 genotype( 13.1 £5.5 mmHg) (P < 0.05) .
ween CYP3A5* 3 gene polymomphisn and SBP reduction (P> 0.05); And no significant relationship was found betv een
MDR1 C3435T and BP reduction (P> 0.05). A linkage disequilbrium exists beween CYP3A4* 1G and CYP3A5* 3
allele GGGG, AAAA and AGAG were the most canmon canb mation.
Conclusion CYP3AS5% 3 and CYP3A4* 1G gene polynomphisns can affect anthy-

No sienificant relationship was found be-

Patients w ith GGGG genotype can reach higher
DBP reduction than other ones.
pertensive effect of an lod ipine n hypertensive patients after renal transplantation DBP reduction i patients w ith CYP3A S
* 3¥ 3 genotype is higher and DBP reduction in patients w ith CYP3A4* 1G* 1G genotype is lower cam pared w ith other

genolypes.
CYP3AS5 3.

5 #2 48 J5 = L ( post-transp lantation hyperten-
sion PTH ) 2B B H8 J5 WL 1) 9F KORE, KA 2 ik
60% ~ 8% " PTH S5 H % & ThEeH 7. O I
BRI R LR R R B VIR, 2 S B G
BHEHFR AN EENIEREER R, HBHEE K
WIS A e AR B R . {H H AT PTH A9 1 & 2 1
MAZEFEOR, AP K& 2 PTH A
B A BB 24, 2 CYP3A4/CYP3AS R
WA PHER A% iE, A AUESE CYP3AS: 3K PHE
A4S JE ) MDR 1A ¢ 36 K 22 25 1 5 85 4 41
FR W Mg M EREG X HEBTER
PTH ABEI % 97 R0 B et — Bt i R 5T
UM CYP3A 4 CYP3A5A1 MDR 1 [F £ &1 R AR 1+
PTH 3 & ST R0 2 57 10 AH SR L

1 ¥R 5T5k

1.1 Jwflikse

WEMEZER 20045 1H ~ 200745 9H K
BHEEH, NEAREN: F8 18~ 60%; @
HE i E (K% E 2 140 mmHg 5 Ao 4F % JE
290 mmH g2k F B AR & R 2547 ); 0 R4 B LR
At w25 MAE + ERHREE + BARHENAE
EAH AR HBRATAE KRB EKREERE
(PRA) > 30%; @F BEBAE M ZRBEHE; 0E 3 fk
BERBRELE, TEMBEEOEROAAE. 6
AMAKNTREROCKE B ERBETWR AT A
RERS R FEHE KRG, HETEFT SRR,
HEMERRYHANRY; CIHRGHHETH
RORL % B ; (OIE 72 AR Al 38 22 25 Sk F T 66 4F 9k B 43
i, WETHAGAE MR T X AAHE
RN EH . £ 106 EF E RS ik R
HEZmEFERRS, £+ 5 400, % 30%.
1.2 SR 257738 T s Wb o

HTEFNENEFRAEANT (Sme/k, K

Patients w ith GGGG genotype have higsher DBP reduction i all the haplotypes can posed by CYP3A4* 1G and
MDR1 3435T cene pohmomhisn was not found to be related to the effect.

FHARAE VEERT, 8T RFESHE B
2] (& 00~ 9 00)ARZy, B 4 H ARZy. A5 7%
NEBAHT Smg R, —K—K, & 47, E A
—K. BERBKSET AR QLT IEKREE
BN DHATHMWT: B R AEFKETHEALL 10mmHg
FHIA B E % B (<140/90 mmH g), 5% # & 5[4 2|
F¥EEEEELTHT 20mmHgs b E; AR A
FHETHEFR 10mmHg 18 B34 2| IF % 36 B, =%
F4KE T 10~ 19 mmH g 18 5 3% 3| IE % 3% &,
oW gE R, % E T 30 mmHg A B
BARILBIU EAFESE.
1.3 CYP3A4 1GEKF L SMERN

B fk i 3 mL EDTA #0 %F, (X5 9% i1 3% &
BEAE, B AT IR ARR DNA. XA XA
w RRPR ] K % A (polymerase chain reac-
tion-restriction fragment length polymorphism, PCR-
RFIP) 4w £ H £ A%, &itsloFa"™Y,
J % 5 -CAC CCT GAT GTC CAG CAG AAA CT-3,
T % 5 -AAT AGA AAG CAG ATG AAC CAG AG
CC-3, f1 L& T /N8 A& 7. PCRL (Eppendorf
9600 %! )# 1T PCRY H, R M &H A 94C W& %
Imin 94CHE £ 40 s 62CE Kk 40 s 72CE f# 40
s B 320K, EH T2CHEM Smin MWE %%
37 M R B e Uk B AT AT, I 287 bp & A &
A CYP3A4* 1GAFH. PCRY #7=4 4 UL fm A
RsaivB® 1 BL. 10 x buffer 4 VL. X Z 8 Kk 11 BRI,
3TCAE 6 h 2 37 8 ¥E Bt I s sk FHAT 04T (F 1,
Figure 1) #7 % PCR M arker & MBI/ 5] # #,
Y18 & Fementas/A 7 & o
1.4 CYP3ASHER L&A

B & 48 DNA. %t PCR B4, L3
4 5'-CATGACTTAGTAGACAGATGA -3, T i 5| 4
5"-GGTCCAAACAGGGAACAAATA -3, i PCR L #
T, RAFHEN MACHEM 1min 94CE 4 30
s 58CHR K 45 s 7T2CHF 45 s B3 32K, ®REH
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T2CHEAM Smin FHE Do 57 R ¥ B I B3k #HAT 4
AT, B3 293 bp & A H E A CYP3ASHEE. PCRY
B 5 UL m A IRF N1 E Ssp 1BE 1 ML,
10 x buffer 2 UL W &8 A 12 U, 37CA%E 8 h 2%
I BB ¥ U6 i L Wk AT 24T (B 2 Figure 2)

€« 287bp
217bp
70bp
1. CYP3A4 % 1G PCR-RFLP Bk E M 3 DNA 4> T-Hitb5
ic,1 & CYP3A4 % 1G = 1G,2.6 % CYP3A4 = 1 = 1G,3.4.5 K
CYP3A4 %1 x|
Figure 1. The PCR-RFLP of CYP3A4 % 1G
148bp
200bp
168bp
125bp
100bp
2. CYP3AS %3 PCR-RFLP fy 8 %k B M 3} DNA 43 it

pric,1.2 & CYP3AS * 1 «3,3.4.5.7 & CYP3A5S *3 %3, 6
CYP3AS %1 =1

Figure 2. The PCR-RFLP of CYP3AS 3

1.5 MDR1 C3435T K £ 25 PER

REUM & %8 H DNA. %t PCR31 47", L3l
# 5'<TGT TTT CAG CTG CTT GAT GG-3, T# 3| #
5"-AAG GCA TGT ATG TTG GCC TC-3'. F PCR L
HAT PCRY H, RAEFMHH 94CH LM 1min 94C
M 45 s 62T K 40 s 72CE M 45 s I 32K,
KEH T2CHEM Smin “HWE Do 38 M5 3Kk
AT AT, HH 197 bp & % #1 £ 4 MDR1 % .
PCR# 3 747 4 UL, /m \. MboivE§ 1 UL, 10 X buffer
4 UL W EAE A 11 BL 37CAW 6 h 20 37 BE 4
J& w3k #AT 247 (B 3 Figure 3).
1.6 Gtk

% T # A HaddyW eberg T # & # #
SPSS11. 0 H B A EHE. It EXRA « T
AN, ERUELEMLRAEZNEREN =4
B, S MEAHBENTARLRXARIEEXZ

B (LSD it B ); £ B & & T F A 5 B 4 A
A"k, P<0.058£54%H2EN.

& 3. MDR1 C3435T PCR-RFLPAYH jk &l M % DNA 43
FEbRL, 3. 1005 MDRITTHRFA, 1204 5 7. 98 TCEHA,
6.8 114 CCERT,

Figure 3. The PCR-RFLP of MDR1 C3435T

2 4 B

2.1 BRI AT

700 B B G R R 341 B 308 R
55, 670 B E ERGRL, RUIFEA %o, 5 39
B, Lotk 2841, FIIER 38.6 £11.98, ‘FIYkE
62.6 £11.1 kge CYP3A5* 1* 1(AA). CYP3A5*
I* 3(AG)AI CYP3AS: 3+ 3(GG)HEEEAH)HA 8
i (11.9% )« 3145 (46.3% ) F1 284 (41.8% ); G
ERLEEINE (64. P )i T A SFALEE (35. 1% ).
MDR1 CC.MDR1 TCH1 MDR 1 TT 3K & 2 54 22
B (32.9% )~ 2841 (41. 8% YAl 176 (25. 3% ); TS
PRI (46. 0 VKT CEHEALEEH (53.P0 ).
CYP3A4¢ 1* 1(GG). CYP3A4* 1G* 1(AG)Hl
CYP3A4* 1G* 1G (AA) FERH B 7 54 34 4
(50. %6 )~ 2645 (38.8% )F1 741 (10. 3% ); G 5FEAr
FERINAE (70. 1% )i T A EALEER (29.9% ). &
FE R B % S5 A JE R A3 A AR IR A5 A H ardy-
W einberg 47 (P > 0.05). A~ [F 3 K A 53 0] 42
W P B R EE N IR USCAR TR NIRRT TR R A4
82 (body mass index BM I) & FH'E Dhaefebr bui &
RIS EE X
2.2 PP TRUE A [ 2k R B R A5 A I T B

SERGRIE I 67461 & E G TT BT e R AN AT Tk Ik
43504 151.2 £10. 1 mmH gFl1 99.2 £7.6 mmH g ¥
I S5 WO R R EF 5K 43 9 9 132.4 £9.8 mmH g 1
86.1 £7.3 mmH g W4 & FF#{E A 18.8 £6.9 mm-
Hg #75KE FIEME A 12.7 5. 4 mmH g U4 & f147
KERITRI R ER A REM (P < 0.05), H
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CYP3A 5 3¢ 3E:[AAYEFH & 5K T FEIE AL B2 K
F CYP3A5 1* 1A1 CYP3AS* I* 3XQAE, =&H
BEiH2E  (P < 0.05), 15 =FhF K 24 6] Y5 45 &
TREIEEZ R LG E L (P> 0.05); CYP3A4*
1G* 16 R B B B &7 5k T B KPR T HoAh
HRA, ZREGIUERE X (P < 0.05), H=F%H
R4 I TREEE Z R LG8 L (P>

£ L SEERMBEEN TR TEETHOEM (« 1y

0.05); MDR 1 C3435T &2 K 24 y6 J7 71 J5 Ui & &7
KE FREMBEZERB LEEZMN (P> 0.05),
CYP3A4¢ 1GFI CYP3AS5¢ 34 iR BEAT /0 B,
PL GGGG. AAAA FIl AGAG 5% ., GGGGIRIT Rl )G
FikETHIEER THM=4, 5 AAAA 4R H Ah
BEAURERASRIUTFE L (P < 0.03 & |,
Tabel 1),

Table 1. The effect of different genotype and haplotype on antihypertensive effect of am lodipine

P W4 Fe (mmH g) #F5KE (mmH g)
BRI RITIE PAE R HT RIT G BAAE
CYP3A%# 1G GG 151. 8 £10.2 134.0 £10.0 17.8%7.8 100.4 7.8 86.4 18.0 13.115.5
AG 150.2 £11.0 130.319.9 19.9 16. 4 98.2 7.8 88.3 16. 1 13.2%5.2
AA 151.9 £6. 1 132.9 18. 1 19.0%3.1 96.9 5.4 85.016.8 8.6 4.1
MDR1 C3435T cC 150.3 £8.5 132.3 18.0 18.0 4.6 98.0 8. 1 86.6£7.0 11.4%4.6
TC 152.8 £11.2 133.1=*11.9 19.7 8.7 99.7 7.2 85.717.4 13.0%6.0
TT 149.7 £10.5 131.518.6 18.2%6.1 99.7 7.8 85.9 16.3 13.8%5.2
CYP3A5¢ 3 AA 155.3%6.9 136.8 +6.6 18.5%2.6 101.5%5.0 91.5%7.5 10.0 *4. 1
AG 150.2 %10.3 130.9 £9. 3 19.4%6.5 97.1%7.4 84.7 £8. 1 11.3%5.3
GG 151.1 *10.7 132.9 *10.9 18.1%8.1 100.7 8.1 85.017.6 15.0%5.0°
CYP3A4 1G/CYP3AS* 3 GG GG 151. 6 £10.9 133.7 £10.9 17.918. 4 101.1%7.6 85.218.0 14.8£5.0
AA AA 154.0£5. 8 136.4 5.9 17.6 X4.7 99.6 3.3 90.0 6.3 9.614.3
AG AG 150.7 £11.6 131.0 £10.2 19.7 6.7 98.3+7.4 85.6£6.6 12.7%5.2
HoAth 150.1*7.4 130.9 8.2 19.2%+5.2 96.6 8.8 87.2%7.7 9.4%5.1"
ah P<0.05 5HAMMFIER B A LLES bA P< 0.05 5 GCGGAHLLE .
2.3 BFIEBANE
3 W i

f£ CYP3A 5 3 =ML R A rh, GG 2K A
RSB URBEEST AARIY R AGHIA (P <
0.05), {H AA R 5 AGRIA R ER LEFH
#£; MDR1 C3435T #1 CYP3A 4+ 1G H& 3K BI4H 2
FEESAMEERTRENMN R 2 Tabel 2),

2. BREFRTHYLLE
Table 2. Therapeutic effect of different genotype

B+ LK

P! R i W) ) AR
CYP3A% 1G GG 34 26 8 76. %
GA 26 19 7 73. 1%

AA 7 4 3 57. 1%

MDR1 C3435T  CC 22 15 7 68. 2%
TC 28 21 7 75. 0

TT 17 13 4 76.

CYP3AS* 3 AA 8 3 5 37. %%
AG 31 20 11 64. Fo

GG 28 26 2 92. 9% *

aP< 0.05 M5 AASERA AGZERIZBYAH LA,

PTH & B #1851+ 70 W IF Rk, KAEES
ik 90 , Ho R 5 R AE 52 B ThRE 4% - O I R
R AR BRI, B2 SEEAE T EN
HFP— AN EEMAERZE R R, AT KA
WA A E B, AR RS AR A AT
TEII B R IRTT, R AR B I %, X e KRS P A A2
AT I T A B A AR & o T 497 R A
RZE R BCAHIZIBEREIT IR ER K. bEEARE
DRI 2L U1 P Iz it 1 245 49 258 DR 4 22 1t 98 O AN TR N,
WESE T 25 RG2S RIS AR [ B (R 2 A5 1
SERCINZGY) R BL R B R R, AT R i R
SRR YIE T M S s T BB i
12 R, I OO R LR AMRIR T 22 SR s R
‘ZQLSJ .

A FEIE CYP3A KR PREE
LI, P30 2540 1 o3 A FOAR U R 15 B B RS
Y0 PASORE R (CYP)RMRBIZ5W Bl &,
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Hrh L CYP3A g RE M & ok. 50% LA B IR % H
PR EA I R B ARIE IS CYP3A4 A1 CYP3AS
AR 5E . &4 A1k, CYP3A4TE 394N R
(AR ER) D AW E (www. lnm. ki se/CYP
alleles), fH B T H7E N B BIIRAR (< Fo ) X
CY P3A 4Jfgif PR o048 A FR 46 i IR, M AN e 58 & R R
HRBMINGETE M MEZE F . CYP3A4 1G
T CYP3A4EE 10T, 1ZAL 52 82266011 G [
AR, RAFRIE 18. 9, & H Al K I RE R i
SIS A, HE 2R Fukushin aU esakaZs A
Xt 4164 HA AR CYP3A4 83T X HAEN 7 5
R TEBRATHIHE T KB A 250 2 R AR N
29. %%, t M cLeod 25 " IRIE ) 22. 19 (PUEANEE)
W, SRS RIE K 27.9 ML, Zhang
s UVEE ST E 52 CYP3A 4% 1G 25 K 2 45 14 AT B A
CYP3A 4135 PE, JF g B AR AR W IR Y35 K e AR
W, Hu %7 e BB R IR 1% R AR BB
R A BRI Co ax F1EE P (1) 25 W35 B K, HE
MZAZE IR A 5/ CYP3A4IETERIE SR, /)
Fez P B CYP3A4: 16 S8 LR Bk 4 % &
BHAEmFIENAEE. HU LR ZEF TR
Z M5 250 7 T, T 24 E 5 AT R
2 IEM R MR — DA, B RATHI R 5
T CYP3A 4 1G K 2 51 5 & & H-F 1% 1R 97 3%
IR, S5 R AP CYP3A 4 1G R4S T
HMEKE THRKPEKTHMA XTRE
CYP3A 4 1G 2375 fd g o5 M 386 5, o P& & b~ i
BRA K.

CYP3A5¢ 380 6986471 A 1] G R, =&
CYP3AS5 5 N WL RAE, CYP3AS* 34573 ol
P AR BRI B B 7 R R AT & R &S F 5 &2 mR-
NA ) R HE i, SREARXMGE"Y . £f
B R AE 5 N\ B 0 A DG B 70 o 12 2 TR R AR 1
BN 650 ~ 74% V' 18 AT WA,
CYP3AS* 3RABREIL 64. %%, 577 id ik 1E 3
RATF. Langaees T 7221 K &
CYP3ASE 73 #T i\, #7 CYP3AS: 1/ 32
DR 284 3 ] DL RZ i) N AR X 45 45 BU AR 0 R Mo Zhao
S UBNE S CYP3A 5% 3 0] [ JE S P 19 O IR i
BrR MG s M, Ko 28U BLAE B N R
B2 REDHEN CYP3AS 34 3% & & H-F M
IR T HAMBERMEFH . 2 AT K
L, #H CYP3AS* 3¢ 3FLIH A B0 G = i
JE B FEF IR E N RMEEE KT CYP3AS: 1+ 1
S TSt e DR S W) N S A = N T

FEE T R R A B b & J
PR T RE, B IT 2038 oo 9 b A W il 22 7 2
AT R E R A & 5k T, W RE 5 &
S TE S B M S I N BE AR X & 5k R ) B
JE 7 R T R 48 R K

CYP3A [F] TH§ B A = 1 YT, XA vl
RETE “Tvd e " 2 R BUAR N A S . Fukushin a-
UesakaZe N\ BRI CYP3A45 CYP3AS EA &% 7%
i, JLHLL CYP3A4H11#) 1026+ 12(40 CYP3A 4
1G)5 CYP3AS 3N ER Z AR AEL,
TEFRAT 0 75 1 R B W0 & A7 70 3E Btk FRATH
CYP3A4/5BA5 R M 7%k VAl CYP3A 4 1G FHI
CYP3AS5* 3 [N ERE RPN, 45 R K I CYP3A4 FlI
CY P3A 53 (A Y B 3% A 386 0t 9% A 980 55 51 /i 1 B2k
M CYP3A4¢ 1GEL CYP3AS5* 3% 4 & HFI7 2%
A

PHEEE (/2 MDR 12 K& A ~Y), ZES A
T 15 W i o B 5% LT 45 Kb 4 ARSI, LA
— PRI bR s A, (ER R A A
R Z RS, Bk 25 7R B IS Ak i, AN T B
IR 259K 3, SEma 25T 2™ o Sk BRI AR R SR )
PRHRLZSMHESH PHEATRERNEE
K2, 3 H A1k MDR 1R 75 2R BAE 284
IR Z &M, M AN T 260 343507 05 2 &1
REEENEZERZ SEZ — BRI A
W, T F RN 46. 3o, 5 e RTHE R
BERHEBRE T 41. 9 . MDR1 =Rl R
RIS 4 R e BF ik R PR E G 2 % R, X5 Zhao
25 U)ot SR S T 24 4% 30 g 2 R0 25 4 S B 1 AT 7 485
Bep A%, ES Km &P RL RELETE, X
AlREE K 58 ANHFFT AN e 58 2B L AWIT 3K,
L ) 22 S R R 22 S sV T DA R 2 45 SR A —
FE, A TR AR N B PR A M
BsEPE U % is B AL A%, A PRESR A RIfE
FA AT BEAS AL DA SY i 2 S H P F B8 R 97 3%, X A
—IBRE.
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