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Abstract: Objective To investigate the correlation between gene polymorphism of organic anion transporter polypeptide(OATP1B1) and
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drug efficacy of repaglinide. Methods Totally 45 patients with type 2 diabetes mellitus(T2DM) admitted to our hospital from March
2014 to March 2016 were selected and routinely treated with oral Repaglinide Tablets for 3 months, the polymorphisms of OATP1BI
OATP1B1 388A > G(1s2306282), OATP1B1 521T > C(rs41409056) and the related indicators of glucose and lipid metabolism were
The A and G alleles frequencies were 67.78% and 32.22% ,the T and C alleles frequencies

were 84.44% and 15.56% , which did not meet the Hardy — Weinberg equilibrium law. Therefore this study only analyzed the correla-

detected before and after treatment. Results

tion between OATPIBI 388A > G and drug efficacy of repaglinide. After treatment with repaglinide, the AA, AG and GG three groups
were compared and analyzed, and the results showed that the levels of FBG and HbAic in the AA group were significantly improved
(P < 0.05), the level of HbAic in the AG group was significantly improved( P < 0.035), there was no significant improvement in the
levels of related indicators of FBG in the GG group( P > 0.05). After treatment, the levels of TG, HDL - C and LDL-C in the GG
group were significantly improved, and the improvement in the GG group was better than that in the other two groups( P < 0.05).
Conclusion Variation of OATPIB1 OATPIB1 388A > G(1s2306282) locus has no significant correlation with the efficacy of repaglinide

in the treatment of T2DM, but the locus variation is related to the changes of lipid metabolism indexes, and the lipid metabolism indexes

are decreased most significantly in the GG group.

Key words: OATP1B1; SLCO1B1; gene polymorphism; repaglinide; type 2 diabetes; curative effect

Tt b5 470 2% 2 A KA N IR T R, AT A A o
TSR B 4 M = Wi IR R T (ATTP) S50aR (i B 38 5, ik 5 T 5
FLIA 43 0 1A B AE 50N A I e 1 A g
RPN R RN D, T FFIRYTY 2 BUBEIR
I (T2DM) o Hii 6 51 = FEIR YT T2DM L B2 oy 2508 31
BRMAEZES 2 XE AL TiiE 20K
OATPIB1 J& ¢ 5Pk 43 A T JH- 4 M 2 ISR B i 3% iz R
F1 L HiAs 9l 4 B 2m o s ks 5143 1 RS o i
WS B, ZE T BRI FR R OATPIBL Xt 259 1 55 45 A
FH 2 240 J 5 2 P 1) O ) A WIFFE 3B, OATP1B1
(14 B R 22 25 1k (SNPs) 52 M) Bt A 471 4% 19 2 D Wk
AR R 1 S A B AT AR KRR AR 25 5 8 4%
JEUR B A BIFSE BB OATP1BI 388A > G} 521T > C
2 AN B IR L 5 B 51 42 2597 A AR DG | B AR
1 2IIRYT YT RO 2 Sk I R AR A5 PR 2 42
%,

1 #R5HZE
.1 —HHER

DAFRAE 412 H T2DM H. A IR T AE (ol A 2540
#5320t T2DM 259iRyr & 4eid 5 ~ 7 2w il
J& 3 AR 25 ~ 70 % AR TR £ (BMI) 18. 5 ~ 30 kg/m?;
JCHE 5 A S0 A9y SR 4R B B P 2= AR 3 25 0L 2t
e, BE MG H AL ERE .

HEBR bR UE - CYP2C8, CYP3A4 Fl OATP1BI1 15 S
FR R ) 0 [ el Y 5 At T s 7™ I R
LRI S

95 19 30 5« R B IR BE 2014 4F 3 H & 2016 4E 3 H )
12 T2DM [ 835 45 i) b 58 27 4], 42 18 fi]; 73
AEHS (64.52 £5.18) %,

1.2 7%k
TBIT T 58 AGLERE Y O IRE A 5143 B (R il 44

AU, ERETEA A 3E 2 SR NHIE S H20130023,
A MR 1.0 mg) , MR & 1 mg/d, RRERIRIT 1 4
H G, AR i 4 R 00 A TR IR 2GR o 1.0,
1.5,2.0mg/d 2 3/ H JRI7 MR B IR s 8 215
PRIFAAE [ G 25 W) 0 2 ) s e A 722, A6 I ]
2y Hi 5 & TR R .

SLCO1B1 A 388A > G,521T > C Z AR . i
FHREERIE S BN DNA 257 & (130505, Jb o 2 X 44
Y ARA R\ P2 B4 1l 1) DNA, ] Nano — 100 %Y
IR A A (BTN BB AR W BB 28 W) I3 DNA MR
L UK A6 I DNA 58 8 7k o 51 Wi it 5 6 i, 388A > G
(rs2306282) i 5 LA 5" = CACTTTTACCCATCACATC -3’
K 5" — TAGTGGGAAAAGGTAAGAA -3' N 5| ¥y,
521T > C(1s41409056) /i ;5 L 5" — AGAATGGACTAAT-
ACACCA -3' K% 5' = TTTCCCTTTGTCTACTTTT -3'H
1% 5 PCR & & B AR 30 wL, Hovh 3 L 10 x Pfu
Buffer,0. 6 wL dNTP Mix (10 mmol /L) ,0. 6 wL. FiiF5] 4
(10 pmol /L), 0.6 wL F U514 (10 wmol /L), 0.6 pL
Template(*ﬁ*ﬁ —DNA ¥A4<),0. 3 L Pfu DNA Polymerase
Polymerase(2.5 U/pL), 24.3 pL ddH.0., PCR JZ i 4%
F, 95 °C HWiAEHE: 5 min, X5 95 °C 30,3 kiR SE 55 C,
30 s, 331 40 MEFR, FETF 72 C 60 5,72 °C LEMH 5 min,
4 °C 2 F 2B o PCR PEHIRE AR T
1.3 WEIEHR

TRIT RIS , Sl R s I K ot A 0w s s &
B IhEETE bR, A 43 I 1 s (FBG) 5 I i 1% & (FINS) |
1L A FBEAR I 2T 26 F (HbA ) S 2R FH 0 6o 38 vk I e
FINS, 115 5 2 SURH5 2 (I1S1) = 1/ (FINS x FBG) , g
B Z P55 (HOMA - IR) = FBG x FINS/22. 5,

1.4 Gt
K 1 SPSS 19. 0 GE 14 4 4k AR b IR A5 AH



2018410 J15 H 4527 455 19 1]
Vol. 27, No. 19, October 5,2018

P e Y

China Pharmaceuticals

.ﬁﬁ?_"‘h

Drug Research

FIRRUA X + s TR 7 1 KiK. P<0.05 WERAL
E=y=9%¢
2 -n%
2.1 OATP1B1388A>G,521T >C EFTF F4 X
OATP1B1 388A > G fii 5 AA,AG, GG FEH ARy
BA 21 61 (46. 67% ), 19 #1(42. 22% ), 5 H1(11. 11% ) ;
A, G%ﬁ;@tl%%ﬁy\%w 67. 78% 1 32. 22% ;521T > C
{245 TT, TC, TT 3 R 55 25 51 4 31 £ (68. 89% ),
14 1ﬁJ(31 11% ),0 %1 (0) 5T, C A7 5 K45 5 51 Ky
84.44% 1 15.56% . fH H T 521T> C i 2 A FF &
Hardy — Weinberg V- & A , Ak B35t 1% 77 , A B AFK
M, I, A B 58 {53 BT OATPIB1 388A>G 5

ikt 51 2% 25007 S A 1
2.2 OATP1B1388A>G &AM 5 T%
4%%*“%%7 AA 21 (AA BY) (AG 21 (AG #Y) AN
GG 41 (GG BY) AT XS LL AT, 45 5 W, o B 4 4
JRITRIJG , AA 2 FBG 1 HbA e 34 AL (P <0.05),
AG 4104 HbA«c . EFIL(P<0.05),GG 41 FBG Z:Af
KAGFRI T ZE ok (P >0.05),3 4ia] i, GG 4G
7R BRI R (TG) |5 % B iR 2 11 IR B (HDL - ©) |
IG5 Fi5 g 2 14 B 3 2 (LDL — ) R ARG il 3 i 2. 3%, ELAR
FHA 2 4 (P <0.05) ;{H FBG AHIEFE A5 1 oy 36 74 B
3R, 2R LG4 L (P>0.05) G WE 1
M 2,

A1 AR rs2306283 R Rl AL H KR AERR AR (X £ 5)
i eEin) HBRE t1E P
A4 AG 4 664 A4 AG 4 064 A AGA GC4A AAA AGA G4
FBG(mmol/L)  9.55+2.11 10.15+3.41  8.81+1.25  8.12+1.74  8.532.45  7.11%2.26  2.39 168  1.47 0.022° 0.102 0.180
1€ (mmol /L) 478133 5.15+0.80 4.64:0.82  4.94:1.30  4.76+0.64  5.82:2.10 -0.38 154 -1.07 0.708 0.133 0.344
TG (mmol /L) 2.13:1.63  2.20£0.90 1.71£0.43  1.87£0.61  1.87£0.92 1.84+1.27  0.63 105 -0.21 0.533 0.302 0.846
HDL-Clmmol/L) 1.29+0.58 1.29:0.26 1.33%0.16  1.32:0.51  1.34%0.29  1.22£0.25 -0.20 -0.57  0.66 0.840 0.572 0.546
IDL-Clmmol/L)  2.75+0.96  3.12£0.59  3.06+0.53  2.93%0.98  3.04£0.49  4.13«1.07 -0.57 038 -1.74 0.572 0.705 0.157
181(mU /L) 13.26+1. 14 11.57£0.62 13.26+1.14 16.85+1.84 14.26£0.75 16.85+1.84 -2.07 -0.07 -0.07 0.077 0.946 0.826
HOMA - IR 5.50£0.33  4.89:0.19  5.52£0.33  4.79£0.61  4.20£0.26  4.79£0.61 -0.09  0.89 0.8 0.932 0.401 0.702
FINS(mU/L)  18.432.02 16.21+2.11 17.74%2.28 20.43+2.21 17.89+1.89 19.64+2.25  0.25 -0.42 -0.42 0.813 0.691 0.781
HbAL(% ) 9.11:1.30  9.751.79 9.43:1.89  7.80:1.47  8.35:1.50 7.90:2.57  3.07 2.61 107 0.004" 0.013" 0.316
E:TH P<0.05, EFAATEEL A2 AL
£2 AE 12306283 FRSA B MR E LT e ) o TR AT B U A% 5157 2 3l 5 Sy 7 3 5 1 I
B 12306283 %?ZQOSLCOIBI TEMEI A FEP B RN . 388A> G
(kD N ccm [EPE (rs2306283) Fll ¢. 521T > C (rs41409056) , H [ fidt FE AR
FBG(mmol /L) 1.43+1.37 1.62£1.80 1.70+1.32 0.11 0.901 978 e e R R 73, 03% F1 6. 25% 191, S AW FE 4
TC(mmol /1.) 0.59+1.21 0.39£0.82 3.20£2.93 4.91 0.019°  FAHIUT JBEFAENIFY B /R, OATPIB1 LA L 2 M = AR
TG (mmol /L) ~0.01£0.76 0.10£0.61 0.93+0.81 2.11 0.148 X BEA&HI 25 925 2h 245 02507 31 1T . 388A > G [14
HDL - Clmmol /L) 0.0720.44 0.0220.11 0.8920.79 5.47 0.013° 5t 15 2 31145k 11 [l 2 mr T8 51 45 1R 25 3022 A 6, 7Tk
LDL - C(mmol /L)~ 0.08+0.79 0.04+0.68 2.08=1.90 6.01 0.009* BRG] 25 25 Wy vk BE — I JA) B 28R R (AUC) 1
ot e e et ooy DURHIIRHOE (13 B A 01
FINS(mU /L) 0.73+0.41 0.75+0.38 0.80+0.44 0.75 0.455 A F IR ABITE B 3?8A>G&521T>C
HbAc(% ) L3eLod L3gelsy 15320.92 0.05 095 2 1 BLRIRIHA A SR 2000 AR AR G (B T
521T > C i i A FF G Hardy — Weinberg “P-fiif &, AN H
3 it FERAC F 1k, A 23 Hr 388A > G KE[H AUl AA, AG,

250 2 MG PR 2 AR, b T AH g8 1 ARG
SR A A S A A HE R RS A
BUEAL R E X — B e 2 Har, E 5001 TIF
HAL 1) OATPIB1 X 2 Fh 25 ¥ 8 UV F A i, LA
Z A HA I 2408 )2 (R Rk 2y 3l 2 ) S 253k

N2, 5257 2 AN RN B U A 5 -

OATP1B1 & Hi kg 51 45 19 R A2 A ,,\11_1"5

GG 3 41 {8 Bk 51 42 25901697 5 0 IR AH DG 8 05 i
FREE E5 S Bon 1 5 A% 5 R 2536 T il e, AA 4
FBG Hl HbAc ¥H & F 8% (P<0.05), AG 41 {UH
HbA\c A M3 (P <0.05), GG 2H I 545 40 638 b
¥R EUEC(P>0.05) 7] W, AA 41 FBG S HbA¢ X
Fh TR, GG A TOMGE | 3 AT AL A
HGEFEEE 1) BT RETE —E FERE B EIIE T c. 388A> G

9



- FFSR -
Drug Research

P o

China Pharmaceuticals

2018 4F 10 A 5 H 45 27 #4519 1]
Vol. 27, No. 19, October 5, 2018

(278 n] /D H A B 245 AUC FHEE I HIE B X — 4518 %
g R, AR 3 A BE PR AR T7 A0 L & B, FBG 4%
FHRFE bR e R E RS AR B 22573 (P >0.05),
X AL . 388A > G 11 3 FPEL A RN FBG & BE 114 5% i
Tl X — 2 R A

OATP1Blc. 388A > G(rs2306283) Fll ¢.521T > C

(rs41409056) (1) 2 22 , % T 3 238 4 i JE HMG - CoA

SR T T 28 25 A B T %) 2 e . 2

5% 2R, e 521T > C ff i35 H TC KRR, A

M REAR AT T 2 25 W ) IR 7 2802 -2, e. 388A > G AT I

EFEARIMLIE H TC A1 LDL - C & &, 48 i T 2K 259

PRARSF A T X AR A O A X 52 5] v I Al A R

PRI T AR ZY SRR AE I IFSE & B, OATPIB1 388A > G,

OATP1B1 521T > C X} S ARABIT (9 PPK S 46 W & 5

i, Herft OATP1B1 388 {7 s 8 AR PG FUARA T T 1 BR %

AWFFE &I, 388A > G i i AA,AG,GG 3 4[] %%,

JRYT TG TG, HDL - C,LDL - C W[ IE DL GG 4 5%

2 HAE T HAD 2 (P <0.05).GG 411118 b5 A%

B, X — S R HEER T S i 5 45 A 6 Il B 1Y 5

i, [R] HRF 2 DA 75 — 00 167 s Bkt . 388 A > G 4/ 5 Al 2R AL 1]

PR AMTT R YIRS 45 R AR 4 R R,

X F 388A > G i s GG B A I R I B A 7T 2 g

2 AT REIE FH /N, R ASOR RAT, KR AT RE 24

TNAS RSN, Y R A

25 E iR ,OATP1B1 388 i i 728 57 Al g 5 ik 51 4%

25T T2DM 7 OTCHH A | 520 Fihs 51 237 S0 A

B A E 41, CYP2C8, CYP3A4, SLCO1BI #1 MDR1

S5 5 25 WA RN s A O ) R 22 35 1 T T RE [R) 25

M) B s 370 2% 97 280, 25 D3R T I K 25 S5 AN e B

SNP SE 2 ff ke AR R 2 st E R R SR B K,

JE ST IMAHA R RIS GRS G 2R R

B AT T 2P I 2 )T A SRR 2 AR ) 35

1R 2B E T, m] Ayl R B 24 3R T R B

S

[1] Sa,# 4, %0 m, % . FERBb sk AKe T
SR FF 2 B A I B % S ) R ILE[]]. P E BT,
2016,19 (6): 1113 = 1115.

[2] Bachmakov I, Glaeser H, Fromm MF,et al. Interaction of oral
antidiabetic drugs with hepatic uptake transporters: focus on organic
anion transporting polypeptides andorganic cation transporter 1[J].
Diabetes ,2008,57(6) : 1463 — 1469.

[3] ReF, Rk, T &, % . o RMEMEEGLHARMSH
T[T, ERAHHEKK,2015,18(7):851 - 856.

[4] 4 JL,3k M. Sapsbis ik AHUA BT 45 5K IBL AR

10

% AWM. B2 $4%,2013,32(10): 1329 - 1333.

[5] Fhmesh , R ¥, FE4,5F . AW H F4#E %K
OATP1B1.0OATPIB3 #9 L B % &M A H A5 09 25 4048 ZAF )R
BRI, PRI RBEF L% T F,2015,20(11):
1296 - 1301.

[6] 3 ,@ 4,3 R, 5. HHHEFOMLEIEER S
BT BIGREEABPSH (] PTEIGRGELZLE,
2017,33(5): 387 - 390.

[7] Kalliokoski A, Backman JT, Neuvonen PJ, et al. Effects of the

[—

SLCO1B1 * 1B haplotype on the pharmacokinetics and pharma-
codynamics of repaglinide and nateglinide[]]. Pharmacogenet
Genomics, 2008, 18 (11): 937 — 942.

[ 8] Kalliokoski A, Neuvonen M, Neuvonen PJ, et al. The effect of
SLCO1B1 polymorphism on repaglinide pharmacokinetics
persists over a wide dose range[J]. Br J Clin Pharmacol, 2008,
66(6): 818 - 825.

[9] He J, Qiu Z, Li N, et al. Effects of SLCO1B1 polymorphisms
on the pharma — cokinetics and pharmacodynamics of repaglinide in
healthy Chinese volunteers[J]. Eur J Clin Pharmacol,2011,67(7):
701 -707.

[10] Kalliokoski A, Neuvonen M, Neuvonen PJ, et al. Different effects
of SLCO1B1 polymorphism on the pharmacokinetics and pharma-
codynamics of repaglinide and nateglinide[J]. J Clin Pharmacol,
2008,48(3):311 - 321.

[11] Kalliokoski A, Neuvonen PJ, Niemi M. SLCO1BI polymorphis-
mand oral antidiabetic drugs[J]. Basic Clin Pharmacol Toxicol,
2010,107(4) :775 - 781.

[12] Meyer ZSH, Albers M, Baumeister SE, et al. Func — tion — im-
pairing polymorphisms of the hepatic uptaketransporter SLCO1B1
modify the therapeutic efficacy of statins in a population — based
cohort[J]. Pharmaco — genet Genomics,2015,25(1): 8 —18.

[13] Zhang W, Chen BL, Ozdemir V, et al. SLCO1B1521T—C func-
tional genetic polymorphism and lipid — lowering efficacy of
multiple — dose pravastatin in Chinese coronary heart disease
patients[J]. BrJ Clin Pharmacol,2007,64(3): 346 — 352.

[ 14] Sortica VA, Fiegenbaum M, Lima LO, et al. SLCO1B1 gene vari-
ability influences lipid — lowering efficacy on simvastatin therapy
in Southern Brazilians[J]. Clin Chem Lab Med, 2012,50(3):
441 - 448.

[15

[

Rodrigues AC, Perin PM, Purim SG, et al. Pharmacogenetics of
OATP transporters reveals that SLCO1B1 ¢. 388A > G variant is
determinant of increased atorvastatin response[J]. Int J Mol Sci,
2011,12(9): 5815 - 5827.

AEE K L, RREWF . SRS P AR T AR K
A FHRARGHLI]. P EERSGE S & E,2017,33(13):
1207 - 1211.

[16

—

(Y#5 B EA:2018 - 04 —28)



