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HE . BE WE BB F 4 A S 4E1K Al (ABCA1) AR R219K % &Pkt 44 71 £ Wk 648 75 2k
e, TR EIRE AR EZ F R AEF AR, FiE IR 76 BlAnis ey 2 Bk kR B, %
TG ENBTT 128, B EBF GG RAEIEIR, TR B H 4T ABCA1 A F R219K o & 4l
Z5E8 ABCA1 2B R219K % AW AL 3 A LBEA 45 £0E 7 &L BR & EeF M s (FBG). £k
2h fe#E (2h—BG ) #EiL it E G (HbAlC) K-F ik, ZF A%t FEL (P>0.05), %7 £WE7 12 Ak,
AR AW EH FBG, 2h—BG. HbAlc KFTFH (P<0.05);RK. KK A FHH &4 A2h-BG (&7 /6 £44)
BT RRABAZHE (P<005); RK, KK ARA &% 2h—BG KP4 T RR ARA &4 (P <0.05); RK,
KK B A &% HbAle RFAKT RR AB A EH (P <0.05), it Wik 2 B RkmEZ P AL ABCAL &
B R219K % &0k, E TR 5487 £WRBHEST 20 %, RK, KK AR A & 50945 £ B85 20k T RR AR
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Effect of ABCA1 gene R219k polymorphism on efficacy of Glimepiride
in treatment of newly-diagnosed type 2 diabetes*

Xiao-xue Zhang, Yu-ying Wang, Chen-guang Wu, Hui-bo Qiao, Xiao-luo Chen
(Department of Endocrinology, the People’s Hospital Affiliated to Jiangsu University,
Zhenjiang, Jiangsu 212002, China)

Abstract: Objective To investigate the effect of ATP-binding cassette transport al (ABCAT) gene R219K
polymorphism on the antidiabetic efficacy of Glimepiride, and to explore genetic mechanism of the therapeutic
variation of Glimepiride. Methods Seventy-six patients with newly-diagnosed T2DM were enrolled in our study
and treated with Glimepiride for 12 weeks. Clinical biochemical makers were detected before and after treatment.
Genotyping of ABCAI gene R219K was performed in all patients. Results Three genotypes RR, RK and KK were
detected in ABCA1 gene R219K polymorphism. There were no statistically significant differences in fasting blood
glucose (FBQ), 2 h postprandial blood glucose (2h-BG) or glycosylated hemoglobin (HbA1c) among the patients with
different genotypes before treatment (P > 0.05). FBG, 2h-BG and HbAlc in all patients decreased significantly after
12 weeks of treatment with Glimepiride (P < 0.05). After treatment with Glimepiride for 12 weeks, the A2h-BG level
in the patients with RK genotype or KK genotype was remarkly higher than that in the patients with RR genotype
(P < 0.05), while the 2h-BG and HbAlc levels in the patients with RK genotype or KK genotype were remarkly
lower than those in the patients with RR genotype (P < 0.05). Conclusions ABCA! gene R219K polymorphysm
is detected in Chinese Han population with T2DM. Our study showed that ABCA gene R219K polymorphism
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might be relevant to the antidiabetic efficacy of Glimepiride. T2DM patients with RK or KK genetype may be more

sensitive to Glimepiride than those with RR genotype.

Keywords: adenosine triphosphate-binding cassette transport al (ABCAI); type 2 diabetes mellitus;

Glimepiride; pharmacogenomics; polymorphism
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W, HIF AR —E MR 2 S, R R (R
ZEME) TR ESMERNZ ", AR E
B, =R R IR T 45 5 & FE A5 /K AL (ATP binging
cassette transporter A1, ABCAI ) T fBE &2 A opE
PRI 0 A e B PR, TU Ak PR S 2 55 088 DR s 2 R
Y. HETE N R W ABCAT JE [ R219K £
SYES R Y I SO R RE . AWK
TR IR 2 25 W A Ak 22 S s AL A LR, O
[ 2 UE PR R A AR 5 56 IR A A AR Ak T 52 R it
Y F. HEABCA1 R [H R219K £ &1 [F) 6 Ik 25 24
Yy 7 R 58 [ N R WLARGE o ARS8 RS i fIK
RPN R 2E AL = AL, Al E v 2 A
PR FE A 5 SER B8 AL 7 S R B S0

1 ARSI

ISESOES
BEHL 2013 4 10 A -2014 4F 9 HITI5 K4 s
N REERE NG BFH 1129012 2 BRI 8 76 i,
Hr 67 158 e . ABFFRATE A BE A2 5
Sl BAE B EARE, S0 XG4 2 e PRAIE 5T 1
[HP=

1.2 JNIRHE

DB ; Q4 30 ~ 70 % 5 Q% A I L 1M

KFR s WRENGAE BEAR T A I 5 OFFE 1999 41
B DA LU BRI I BibR i s ©FESE 2 k2
JiE 1BE fasting blood glucose, FBG )7.0 ~ 11.1 mmol/L,
M H 2 % 22 {i < 1.8 mmol/L 5 50 fE Il 21 3 H
( glycosylated hemoglohin, HbAlc) 6.5% ~ 10.0%.

1.3 HEBRIRAE

X F MR 25404 W AR SRR LI XT 5L, X
HoAdRE RS . S 25 At B R s QM
MwE, s, FARSE ; @ 1 BIBEIRMS . 4 JRA IR
.k R DR SN S B DRSS 5 DI IR
J. BOReE ; @ISR, 080 O IUEE
s AL PN T~ VIR 523 5 @FE R 1F:
Aa. BEIRRRE ; OmmEEHAE, BERGE

1.1

( systolic blood pressure, SBP ) = 180 mmHg 1/ 8 EF 5K
J ( diastolic blood pressure, DBP ) = 110 mmHg) ;
MRS M A A 251, IR | e ZG W45,
BERE RN RRT ; ORISR, FEMPhE RS
P H B RETERO . SR BN 6 A
(O%ElR . WHFLBE L .
1.4 FHik
L4l AamldE A AN A bR R R 52 0 IR 2y
Hil A 9 FBG. M 64 4 )5 4% J5 2 h 0L B (2 hour
postprandial blood glucose, 2 h-BG ). HbAlc, %2 id &
M2y 12 A5 AT hEYs, 2 RESEE >8h, H2 KiE
A AT 100 g A by 18 Sk 7 i A UG, A AR A
FBG. 18 3k% )5 2 h-BG. HbAlc. 1677 R FIE
7 12 JA J5 K DU = H ol ( Triglycerides, TG ). H [
i (total cholesterol, TC ). K% g A IBEEE (low
density lipoprotein—cholesterol, LDL—-C ), EBEEIEENA
B [& B (high density lipoprotein—cholesterol, HDL-C ),
BITHTANGST 12 SR, B II6E « A il 2
( aspartate aminotransferase, AST ) B NFEEE (alanine
it L #&F ( serum creatinine,
Ser ). JR Z A (blood urea nitrogen, BUN ). Pl I* 4§
FRAE VL I5 R Bk I A B BE B 42 A 3l A4k 2 B 4
Au5800 ( Z[E Beckman Coulter 22 5] ) SEFTH0
142 HhAE  HTEAEFRESISENR 1 mg/ K,
1Y/, FFAR IS 8 SRR A K- 5 I 2550 6
1~ 2 JHEE 1R, EREGIE 3 mg/d.
1.43  ABCA1 AR R219K % Mo 47 KM Gentra
Puregen Blood Kit A 4 Ifil 5 P 21 Ji6 40 4% 4 A% % 4l 1k
$ B & (8 QIAGEN A ] ) #2HUDNA. I
T 4 i e DR R R AT PR Wl Bt 519, B 51
5" -GGACCCAGCTTCCAATCTTCA-3", R I 514
5" ~GCTGGCTGGGAGTTTGTGAT-3" . SRR & Wikt
i ( polymerase chain reaction, PCR ) X H B & ok
A1 58, PCR 74 ol IR I PR A R RIIN
15 Gt

Bl AT R A SPSS 17.0 et 5kt Bk LA
P+ bifi2E (xxs) FoR, 24BN E 2
G3A, AL PIPT ELA ] LSD— K086, IAI 7R HEBH]

aminotransferase, ALT ).

.47.



AR B2 Ak 508 5

BOXS K 5 SRR AT HIZ L 20 Pk mlAse Wk 1.

M, P<0.05 AZFAGAE L 22 ABCA1 HEE R219K SHEMEEE, ZrH
> wm E R4 =R

-H 221 ABCA1 A B R219K % &M AKA  RR I
21 —fEER RS R AR G 7E KK JER R AR it A, 5iblA]

TAYTRIAN [RIEL R AR 2 B4R . — G e Akde B RR ZERAVKE ERR (AGG) FE78 Ay KK 3[R iy i &
bR MG R AT IR IR R, 22 R RGP >0.05), TR (AAG). ULKHAL.

®1 SHARERBBE —RIERFMELE  (xxs)

RR4 (n=24) 48.60 £ 9.94 2499 +3.42 9.72 + 1.00 15.5+2.07 9.12+0.69 498 £2.16
RK4H (n=32) 4831 +12.12 25.26 +2.84 9.70 £ 1.12 15.62 +1.48 9.23+0.74 5.09 + 1.00
KK (n=11) 50.18 + 13.08 24.52 +3.49 9.84 +1.32 15.13 +1.89 8.85+0.58 4.64 £ 1.05
F1E 0.082 0.229 0.071 0.323 1.200 0.349
P1E 0.922 0.796 0.932 0.725 0.308 0.706
T DR T e N R
RRAH (n=24) 255+1.84 2.72+0.78 1.07+0.23 129.66 + 11.53 77.83 £11.47
RK#H (n=32) 2.63+1.54 3.13+0.88 1.16 £ 0.26 128.65 + 17.06 81.50 +11.71
KK (n=11) 294 +1.27 2.76 +0.99 1.00 +0.15 132.18 +13.41 81.63+7.01
FE 0.219 1.756 2.334 0.302 0.842
PiA 0.804 0.181 0.105 0.740 0.435
! 3 FE : RR. RK I KK 8, 43500 24 (38.8% ).
TGGCCTACCAMAMAGGG AG AAACT 32(47.76%)ﬂéﬂllﬁﬂ(l6.42%), EEF‘%{ﬁ%R\

K 435114 80 (59.7% ) #0154 14 (40.3% ). %H HWEI

A/\NW\AM\/\/\AI\/\AAW\/\ 1.20 BRAFXHZIER AT H-W 3L Pk, RR. RK
KK RS A ) SEBRAE 50 24 32 1L, 15 (E

RR JE [
! PR —3k, FHAREABCAL JEH R219K £ 25
TGEGCCTACCAABGG AGAAACT PEFF A BRI SE R s AL P, AR (x°=0.004,
P=0.952),

\AA /\’\NW\/\N\A/\/\[\/\/\/VW\ 23 FEZEZEEME. HoATC b
NT) 3 B R AR 97 12 )G FBG. 2 h-BG R
R AR W, JAYT 12 JEJR 3 LIEIH BB HbATe BIATTHT T
! B (P <0.05), 25 5 # 8507 AT FBG. AT )R

TGCGGCCTACCAAMAGG AG AAAC T

FBG. AFBG (JRITHTGZME ) i, SRR
ST, RIS (P >0.05), RITHISHEA
AN AN W VAN S 2 oBC CT IR SRR AT 2T
KICTRIA Geit 247 3 (P >0.05). TAIT 12 JH I 4 3L R AR %

2h-BG KV LbAL, S 200, ZRAGE

B (P<0.05); #E—L WM L L LSD-t ki, RK.

222 ABCA1 A R219K % W51 A B 454 KK ILFEMEZEIEIT 12 85 2 h-BG KL F RR &
A KR ABCA1 JEH R219K (7 i A Z8ME A (P <0.05), ARERAEE A2 h-BG KL,

BB #B4> ABCA1 EE R219K Z451% PCR F=4ill &
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SRR I 25001, ZRAGIHHEE L (P <0.05);
HE— 2 5 LA 48 LSD—t K 56, RK. KK JE K A i
% A2 h-BG AERE T RR EFAEIHEH (P <0.05). 4
ST R4S R A HbALe KOF HLAE, SN R Ty %
AT, ZERTGITHE L (P >0.05), iHY7 R 455K
RURH HbALe /KOS, SRR T8, 5%
HGiT#E L (P <0.05) 5 #E—Piw A2 1LSD—~
g, RK. KK 5 K & 8 336 97 12 8 J5 HbAle /K
T RR ZEFARE (P <0.05), £ 3L R B
AHbAle KV LEE, SR IT 200, ZRT5HIT
R (P>0.05), W2,

2.4 ZILLMEEFSH

PIIBYT 12 )G 2 h-BG /K AHAL R, 25ILA
J7HI BMI, FBG, 2h-BG, TC, TG, LDL-C, HDL-C
FIFELE K, LIS ABCAT FEHTY (0:RR;1:RK;2:
KK ) Fg 1 EMRiGI7 iR Ryt t]) A4,
AT ZTCRPE RIS, 5IAKAE< 0.05, HEBR
KfE= 0.01., Z5R IR IRITHTG 2 h-BG /K2 EAH
X (b =0365, P=0.000); 75 2 h-BG 5 ABCA1-
R219K FEH A EFAHSE (b =-0.701, P =0.000 ),

PIVAYT 12 JHJG A2 h-BG MR, 2 HILUETT
Hi BMI, FBG. 2 h-BG., TC., TG, LDL-C, HDL-C
BYFELE K, LI ABCAT JEHAL (0 : RR; 1: RK 5

2 : KK) Fig 8 SEfxinyr Ml (WRIrieeE) h ez
i, SRS ZIeE AR, SRR A2 h-BG
ERYFET 2 h-BG ., ABCA1 [N R219K £ 2454 5 IEAH
% (b =0.63510.701, #J P =0.000), #W 2 h-BG
ZRIKSEF ABCAT FEH R219K Z75ME 500 3 FhL A
ANAYTIE 2 h-BG /K F-Hl A2 h-BG BRI,

PLIAIT 12 A J5 HbAle K8 [H A% &, 4 B
PL YA JF B BMI. FBG. 2 h-BG. HbAlc, TC., TG,
LDL-C . HDL-C [2EZKF-, DL Ke ABCAT BEAY (0
RR; 1:RK;2:KK) FItg5 MG & (197
el AR, 8P Zond i m AT, 45
WK, JRITHTE HbAle 7KFS2IEM S (b =0.329,
P =0.000) ; J&J7 J5 HbAle 5 ABCA1 J:[H R219K £
BIERMAE (b ==245, P =0.001), I HbAlc J
ZRIKSEF ABCAT FEH R219K 750 50 3 Fh 3k A
AUAIT G HbAle ZKEI 2,

25 AREEEEHZETC, TG, LDL-C E HDL-C
KL%

AN [A) 3 AR BB E 4% B TE] TG, TG, LDL-C &
HDL-C KV Lb 8, S ER T 25001, 2R TS
T2 X (P>0.05), #% 513K 7 I G & TC,
TG. LDL-C J¢ HDL-C /K P L8, 2R giitE X
(P>0.05), W3 3.

x2 FEEREZEHEEITHE FBG. PBG & HbA1c /K FEbE:

RR4] (n=24) 972+1.00 7.11+0.61 2.61+122 1546+2.07 11.08+1.08" 437+1.73" 9.12+0.69 7.16+0.58 1.95+0.69
RKZ (n=32) 9.70+1.12
KKZ (n=11) 9.84+1.32

(x=+s)

6.79+0.76 290+131 1563148 1035+1.03 527124 923+0.74 6.86x0.52 2.36+0.69

6.75+0.54 3.09+099 15.13+1.89 9.60+1.23 552+1.03 885x0.58 6.62+046 223+051

F1i 0.071 1.829 0.678 0.323 7.579 3.679 1.200 4.192 2.597
PiE 0.932 0.169 0.511 0.725 0.001 0.031 0.308 0.019 0.082

W 5 KK, RKAHHE, P<0.05

R3 AEEFEBEEHEEFHETC. TG, LDL-C & HDL-C K FLb %

(mmol/L, x+s)

RR# (n=24) 4.98 +2.16 4.28 +0.92 0.70 + 1.98 2.55+1.84 1.88 +0.97 0.68 +1.27
RK# (n=32) 5.09+1.00 4.75 +0.96 0.34 +0.96 2.63+1.54 2.17 + 1.60 0.46 + 1.60
KK#4 (n=11) 4.64 + 1.05 431+1.13 0.33+1.16 294 +1.27 2.24 +2.00 0.70 +2.02
F1E 0.349 1.883 0.496 0.219 0.349 0.179
P1E 0.706 0.169 0.611 0.804 0.707 0.836
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T E AR 2 AR 28
&% 3
LDL-C HDL-C

2H 51 — —

YT ITE P I HITIE =l
RR4 (n=24) 2.72+0.78 2.62 +0.69 0.10 £ 0.52 1.07 £0.23 1.13+£0.27 -0.06 +0.28
RK 4 (n=32) 3.13+0.88 2.88 +£0.66 0.25+0.76 1.16 £ 0.26 1.17+£0.28 -0.004 +0.26
KK4 (n=11) 2.76 £ 1.00 247 +0.75 0.30 +0.44 1.00 £ 0.15 1.05+0.14 -0.05+0.12
F{H 1.756 1.912 0.5 2.334 0.862 0.428
PE 0.181 0.156 0.609 0.105 0.427 0.654
3 Jtig ARAFFEEE R B, DUB 2 BRI A TEAF7E ABCA 1

2010 4 XF 3 R B A7 N T R 118 — 30 A 7 1 9 5
U, BRI R RN 11.6%, W bR T 0 U R
H50.1%, XEWE T E RN, BRE AN 2K
11 139 75, BEIRIFRIIAN 1T 235 49 340 77 BEIRIG
) R E e RIS I R AE, TR B OB ) A5 nT
TR PRI I E A AU, R T 4252 FRRRG T BRI
s R AN 39.7% IUBEES R AE . 253 R 4 24
FE B SR AN [R]NTHE E DR] 21 35t A 2 25 S SOHE X 24 9 S
552 RN (=2 iR T AW NS PN F i = I
HUETEZ/ P s G N (=0 317 N & N F 22 2T NE
H) ABCA1 K24 K 149 kb, ENLLT 9931, 588 A
28 ABCA1 3£ H P 540 % 1 453 bP JH 81 7 50 44k
BFHR49 T, 2 #3146 581 bP''. ABCA1 2
FIRY B LIRS AR T EEZ , 76 = % R AR 1 IR [
1) 5 ISR L ] 2 %) 386 1) 2 i vh R R B . A
WALAIEE £, ABCAL 3[R 5 2 BUBH IR NG &5 A
X, BPGRF AL, ABCA1 FEIN Y R230C 72 5 5
R 2 BUBEIRIG R AEAEARSCHE ™, EXT B A AR
AR, ABCA1 JEH 5 iy i 550 78 550 R 9 AH
X%, BHHMmAgSH I, ALHARBI %5 " 75X A
FIBFFE FPEE S, ABCA1 JEIR C6OT JE[H Y T 45 3t
KU AT B2 2 BURE R RO 3R . iR ist B A
W1, ABCA1 FEN 285005 2 RUBHIRAG & . R
ABCA1 BRI S8R MRS B AL SC R, AT
GXT ABCA1 3 H 2 2850 5 i RIS 25097 30 6 & 7
AR, SRPEEF AGUILAR-SALINAS 45 ™ 5% & 3K,
SRy IR BIAH R B RERERCR, , 2 BUBE PRI B R ABCAL 1Y
R230C Z5{v JE K HE R230R 75 2 68 i3 751k (1A% S AR K o
ANIRIFIE Y 2 AU R st A% R OHARR A 25 5, T HL
PGSR, FEPR 280 . JEH A Fe s A 58 2]

FEP R219K 2254, 4351248 RR. RK AT KK #Y, A
FE R SR TERS BN EWRIGYT 12 JHJS FBG. 2 h-BG 7K
SR B 5 3A9T 12 8 S RK., KK 3 Y /8 3% 2 h-BG
HOFART RR EEHE R . 2ot R4 R
N, FEHIENRAI TR —E R B E IR T8 ABCA1
FEH R219K 484, AS[R 5L P RIAS AT 25 ) 1R 9T
WA, HFE A RE S ABCA1 JERE S B 48
ML AN S AT G, AR R, JEE B A=
ABCA1 8 H 24l st R A s, SBURE R
G BRI RS M XN RS T R 3, ABCAL
O R AN B 4 I T RE P AR B2 . ABCAL B
AT LA B 5 P IR B B R RS ARRE " MR AP SE
B At 2B, ABCAT 8 1 n LAt 5% mm) 2 %% B g 2
= OTITE 1] R A L  RY7 s

ZE LTR, ABCA1 3[R R219K Z38PE 54651 55
JIRBENES TR —E R R . RIS BAME R 2497
RFORTR], RK. KK 3 7 85 4% 51 SE DR BRI 7 A0 AR
T RR ZENBEE . BRI GAX >, WFoent
[ERART R, A B e B R AR i, B Bt 7 ) 2
— RS,
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