Hainan Med J, Feb. 2020. Vol. 31, No. 4

EEEZ2020E2AE31EE 41

d0i:10.3969/].issn.1003-6350.2020.04.026

SLCOIBI ER &M S 28IME R im B E MAs X R R#HE
el SR ATROR, BB
HSLEARF WG E R EFA A, 500 E3L 563000

(HZE] SLCOIBIFEFTENFME 3Rk , BA R mebk Mgt (% Z 250k A 3 2 R o UL B2 SN I o /6 T
WHIHEIZ . SLCO1BI BEH 2 35 A IESEAE AN [RI AR Hh [ LA S 5 7K PAT G, SR B AN R Rl 189 A [7) ik [ 2
MG S5 KRR . RIS SLCO1B 1 BEIR Z2 25k 52 1w 2 UM s 1683 1 FH ISR 25 9 J (4 OB el 1 2 B PR
B A S R A UG K B SR AR 98 R B, SLCO 1B 1 3 [N 22 245 PE IR 2 BUBE IR Ipg AR I JE S % /KA %, 0
BB R — 2P 9T . AR SOt SLCOIB IR 2350k 5 2 OB R S8 5 AR 5 6 R DG R il — 273k

[X8R]  SLCOIBI SEHZAVE 2 UMD ; LK ; AT T 25254

(FES%ES] RS87.1 [XEKARIREBB] A [XEHS] 1003—6350(20120)04—0503—05
Advances in the relationship between SLCOIBI gene polymorphism and blood lipids in patients with type 2
diabetes. YAO Yi ', HUANG Chao-dong ', HE Yi—huai’, XIAO Xue . Department of General Medicine ', Department of
Infectious Diaeases ’, the Affiliated Hospital of Zunyi Medical University, Zunyi 563000, Guizhou, CHINA

[Abstract]

mediate the transport of a variety of endogenous and exogenous substances in the liver. SLCOIBI gene polymorphisms

The SLCOIBI gene is expressed in the liver and has racial-specific and genetic polymorphisms that

have been linked to dyslipidemia levels in different ethnic groups, different levels of dyslipidemia in different genotypes
of different races. At the same time, SLCO1BI gene polymorphisms affect blood glucose levels in patients with type 2 di-
abetes after taking hypoglycemic drugs. Because patients with type 2 diabetes are prone to abnormal blood lipid levels,
studies in recent years have found that the SLCO1B1 gene polymorphism is associated with abnormal blood lipid levels

in people with type 2 diabetes, but the specific mechanism remains to be further studied. This article reviews the relation-

ship between the SLCO1BI gene polymorphism and dyslipidemia in patients with type 2 diabetes.

[Key words] SLCOIBI; Gene polymorphism; Type 2 diabetes;Blood lipid; Statins

SLCOIBI 3R 4t A HLIH & 1422 Z Ik 1B1 (Or-
ganic anion transporting polypeptides 1B1, OATP1B1),
TEFFIEZIE , S 2R IR S SN JB e D
ez . AR 7R, SLCO1BI JE N 2351k S
2V PR A M /KA G (AL i e o —
BT . AU SLCO1B1 3L Z2 35V IR] 2 Ak ks 1R
MRS KRR TLRIE

1 SLCOIBIERHZ T sEMREiAR

OATP1B1 &% #LIH & 1 ¥ iz £ K (organic anion
transporting polypeptides , OATP) Z % Hh 4 S 4341 T
JHF200 B U A M 8 H b — R, A 2% o A 5 K A
T 5 9 B A — % IR iR 71 (adenosine triphosphate,
ATP) H IfiL 7% 2 JH- 200 M D 1 ROl e s ™ K2R
OATP1BI1 45 [ H1 124~ 15 IRE5 H del fr) 643~722 >4 ik
TR 5% BE L R, FLAT 6 A 20 LA BRI 5 A 48 JiE P 3R
OATP1B1 & T B R4 Wikiz 1, iz ) IR AT
Iz, AT S R IR B (AN AR ER  IRLTER B
2R LLEE n) FIAN A P 5 (1) T 22 b Atb 7T 28 K i

24 I AE B S IR A A ) 25 (BT 245 4 S B R 2
W4 iy, Hidh  OATP1BI & [ 11 SLCOIBI Kt
K4t . SLCO1B1%E N & F 5 ik A& (solute carrie) %
W AT 12 5 e R (12p12) 05 R |, 15k 14 Mo 5
o SLCOI1BI1 X (ATl 134 (open reading frame,
ORF)H 2 073 A 56X 2H A% , Gt 691 /1~ 24 5 R 4H it
AT, SLCOIBIFERAFAE) 12 Wi fe Z A0,
521T>C (rs4149056) F1 388A>G (rs2306283) 42 H UL i
PR IR 23, I AR EROCR  FE AR R R A
Ry UL R Y Je 7 A B R RS (R, SLCO1B1 3%
DAL A e 2 S ™, FEAS TR R ) A rh R B[]
P PRI R ARSI,

Hor AT RGNy 32 -3 - F L ok
454 (3-hydrox—3-methylglutarylcoenzymeA , HMG-CoA)
IR T AR 24, 25 0 e FH 3l A e DR S R i 2
S, og R E M EERIVEN , G EEvE LEENE S,
HRE SO R B AR RV . AT T 2824
YIFERTAEH i OATPIB1 2 A2 , HOAS RO 1 & A

FEETIH « R HRBIAIE S (5 81560110); 5N & SCTT RS SR FE 4[4 5 - 32 U RM541(2018)59]
WHAES : B3 L, 202, B A T, E-mail : < xxellen@163.com

- 503 -



BEEF2020F 285315548

Hainan Med J, Feb. 2020. Vol. 31, No. 4

WAHHIESL 5 SLCOIBI JE R 2384 M. 1 — W%t
Xof o A A VT L8 1 R R AR AR AR B BiF 5 e R B
521T>C (rs4149056) 57 s &AM VT UEE 1 1) 5 J8dor
S BT 60% 1 2 2 B o R SN e i A A S
W C AR DRIARDG . 547 C A8 LSRR I MK i
FH 77 (=40 mg/d)FRATT , KA R SOV i 1)
PN, HE I , 35 [ FDA 1E{d FH-E AR Al 7T 25 4 72
HRR T AR R A N A OG F EEAR AR 2
FRMTT (R HET C 2 LR 1 £8 5 R 25 0 7 e i
oA AT 25 38R A0 R, 9 o B S A D LR A K
-, AR R FH 244 4, kit A et SONLIS R S5 AS R RN 1)
KA

2 SLCOIBIERFEZHMEMENXR

H i & A #F 58 UE 55, SLCOIB1 F& A % 745 1)
OATPI1BI #5112 5 VT2 B 2450 i A6 T v 7y
B FARIHY 2248 (1) SLCO1B1 F: D AT $E i 7T 25254
FAZ b R R SO e s 179 s IAUBS: ™, 3 3k
X} SLCO1B1 J RIFEA VT 2 25 A2 B iy i 52, SL-
CO1B1 K Z Mk ke L] LI KPS0 A7 06, 28
FEPU A A [ R 22 18] A K- 22 S AR [0, Hor
FERREE R ARG R BR, v ] R H DU AR
wEi B8 IMLAE 19 SLCO 1B 1 JE A 388G>A 1 521T>C 2878 I,
B, MRS NMBINIRRE BEER
F5 F5 LV X} e [ 2 R B IX A AR BB R R, e
SLCO1B1 SE R Z 45 [R] i g 55 I e TC 56 o 1 — I
BIXE 3 409 44 F1 R ANFERIBFSE P L B, 75 521T>C X —
A7 b 5 C AR LD 1 AT I A Hh A I 25 B i 2
1 AH [& 5 7K SF (low-density lipoprotein cholesterol,
LDL-C) & #5717 Ho A 5540 35 R i A HER, 5 — T4t
XFH AR RE ST R B, 8] AR RN CAH L, 78
AR ABER SLCOIBI FEH 521T>C i i |, A C %
AR g £ 38 B 5 R A IR A S T s T — 5
EEX 7 s AN RERIBIF 2T Fh & B, SLCO 1B FE K 22 254k [F]
I g 55 K- IR JC B 22 52 DA B FSEIESE , SL-
COIBI 3 L3545 AR 1) 56 R 76 AR R R A
TR AR HARMLRA 5 12— 2 WFFEIESE

3 SLCOIBIEREZHME 2RBRFELR

H AT SLCO1B1 %K 22 25 1 (7] 1M fig 7K - Ay AH e e
AR 15 22 , BRI AR RIFG MG 55 N FEEw
AAFEIERAAL S AR 22 etk . A6 2 BUBR IR A
AP IR S FRO R A ) 50% 120, S H (%) LB A 1L A
IR 2 52 Wi 2 UM RIS 1 1 A N & 19 K A
H i SLCO1B1 3: R £ 5% 78 T2DM ()i 5% ik J2 3
BLAERYERRGY SLCO 1B 1 3k R 22 251 % W s 245 4 (N 3
K& A4 FRHE 5458 28BN T2, NI ZEAS [R] AR
R B [A] () R AR . NTEMI 26 (i 95 2R
SLCO1B1 Z &Mk EEYUE T Hnkk 51 &= 258 8 1
- 504 -

AN Y 22 5, I 55 48 1 SLCO1B1 388A>G LA
TR 5 B 470 2 o 1Y WA P g 48 e o 0 AH G, (RLFL
BRI 3 — 258 . KALLIOKOSKI Z: > 5%
RIAE R AR, SLCOIBI JEF B GG FITT 1y
PR A B AR 24 5 I B b 1) 2% R T BE AR, L
K 0] B8 /& OATP1B1 & [ 76 FFIE N 754 12 ik 51 23 3o
PR A R s . [R]E, KALLIOK OSKI 25 145
5B AS A L, AR 51 25 B 2540 80 124 R 52 SL-
COIBISEH 521 T>C A si 28 . HE S5 5%
RI,22 2 fd 1 AR A T AR BRI TR 2 mg i
YIZSJ5 , 76 SLCOIBRI FL 1K 388A>G i i %A A S
FER MR E M 1= & TS A A S
H A2, X — R I BEJE T OATPIB1 & 1T fE
AR AV BE SLCO1BT 3 PR 79 03 45 51) 2% 351 £ 19 AN [ 1 A
[l ULAh, B HEZS Fi i T WS A AT RE 2 52 1 i A6 471
N2 Ji%4 . LA EARSEUESE, SLCO1B1 JEH 245
PET] g 2338 10 5200 OATP1B1 #3258 1 fig , i 5%
Wil VF A7 OATP 1B 1 JiS 470 1) KA 225 4y 144 JF W MAC R i 4 ik
B, i — 2500 2 RO DR S8 B, B 52 ) 2
UM PRI A AR e . DR 7 2 RUBE PRI FR
AL SE A SLCO1B1 3L DR 22 25 P2 i /e PR AL I R
REME 25 W fi 5 58, i — 205 2 BUBE DR 10 K A2 K
AR Bl I R RE R AR BEARBE T KU

4 SLCOIBIERASFMS 2 BIERRE £& MAg

2 FRUWE PRI S —Fh 22955 R 5 [RES 19 LA b /&5 b
RE R AT BN | s LAt 2 e i ATl B S %
S3 ARG T B 5 AP R AR AR ZE AL e R AR 4%
I, 1 5 R HCHT AR A 2550 AT LA R B2 0 2 B0 R
9 DA B L R 1 2 AR R T, LG S ) 2 RO bR
9 1) R A= ELAT (2 kA T, CHIL A A ot Al S BT TR I 1
JI B T BEAE I 5 FARPLI = A Kk S v R 45
SRR, A AT TR R AE S R A 2L (AN ) )
FITF DT A G BB 2 Jo 7 A s o, RDEE 5 3%
HEHUME AR A ZE AL &A=, i g T s 2 T B0 5
RIPray =, —FH MBS, BN FR, 5298 Uk
PEEER , T EObE PRI IE N E ™, 2010—2012 4+ 5
[ 5278 97 5 £ BEH 4 (CNINHS) AT At — 39 4 [ 2 1)
BE BT R BF 98 B L 1E 69 974 S 4RI =45 B S 5 %
rh OB o O AHE B PR R RN 2 BB RS S 5
B4 I S 0 B 243 591 K 39.9% . 46.8% 11 59.3% , H:
o R IR S R AR T B IS IR R
AR I MR S A G, 2 RO PR SR A 3R
IR G AR B 11 S8, At A9 H T = R (trigly cer-
ides, TG)FI'E 7 TG IR HE 11, 191 1 L BE SR FIAR AR 4%
J¥ 8 % 1 (very-low-density lipoprotein, VLDL), /= %5 J&
g & 1 M [# B (high-density lipoprotein cholesterol,



Hainan Med J, Feb. 2020. Vol. 31, No. 4

EEEZ2020E2AE31EE 41

HDL-C) A R A% B A & 1 IH [ B (low-density lipopro-
tein cholestero, LDL-C)i# # 7@ 2, Ikah, T2
RUBE R s 2B 5 Mg 105 20 22 v 1) J 2 R AP R BE 10 il g
Wi 53, B2 T BUM AR # Bk ST I,
2 RUME PRI R P — E R I AE 26l [RIRs, 2 7Y
W DR oa KB I 8 2 5 o 0 i o R O LA R
(cardiovascular disease , CVD) & A= [l 37 fE 6 R 26 10
CVD J& 521 2 B DRI R85 2B i S Az 17 ot 1Y) e
B RAES,

WAN ZECORFE5E T v [ 2 OB PR 9 FB s i I
I A1 LDL-C /K- X Bl CVD &A= (B2 . i bF
GEVAT 144 271 1) [ s X 2 FROARK DR £ e 45 2R
R, FE U I AT LDL-C 3X =348 AR hikbril 2 , B
H CVD ik 2 v Koot I 0 1) J A 28I . T H
X LDL-C /K- ik 45 Al fff CVD f@ [ FRAK 42% , A3 1fi
KR AT CVD fE [ B AR 18% . 1T A3 1l B 34 s ]
CVD fE G FEAR 13%. 1 —J 5 bRl I kA , 2 BOBE IR
95 R CVD KU FR AR 55%. IZIFSE BN, 0 T ik
T His f#APE T2DM 4 CVD XU, 197 I i & B AR
IO %R SEBT IBE | 1fL A A LDL-C (i . an sk
ANATRE RIS S BT = A BAR, WA Jeda il LDL-C
ARV, DT e K J3E Ml R AR CVD XU , 42 15 2 AU IR
R AT T . 2017 455 [ BE PR P23 K AT b
PRI IAIT bR vfEC L 0, 7 2 RUBE PR B, kA
CVD I f s -5 S I & H 5 B (total cholesterol,
TC).TG.LDL-C KV IEAH G |, i 55 HDL-C /K- 2
T DL EBFIE s 2 BB PR BB E e iR T R e
Hh I i A ) ) TR 3 2 A R R K, AT
WD IF RRE W R AR, AT i — 203 i 2 BOBH R A8 1Y)
HEAF T A 35 R AR 2 TR BRI A BT XU o

I A TT SV RE 25 A B R IR YT i AR Y
FEAH I NG 254 , 7545 [ED0E PR B 36 45 B v A e Al
FH , VAUSCG2 0 PR s 14 7 el /0 I e & A=Y, FUNG
SEIE — 50 Ry B AR (8 AN 5% v S, AT T 2SR A
2l ) e e AL v D AR PR e AR CVD RURS: Rl A TR T
R LIRS AL 10 104 61 RE A A ff A 7T 25254,
LDL-C>2.6 mmol/L H ICH- A BRI 3, HEA T iTHE
PEBCXTIEXF AT TRA T AR R B, SR AT T 2525
(1 R L (5 P A T T2 251 2 RO B -R % LDL-C
AR T 1.21 mmol/L. [RIET, 78 FiAby 725254
() 2 OB R Fe 3 ep, 1R LDL-C<2.6 mmol/L, I CVD
FERFEAIL 50.9% , 2 AT fEF FEAIK 51.3%. iR 4s
SR M T 22 W i i FH -5 b DR R R B 1 CVD
JAUS: 4 R FE T 28 S 25 BRI O, W2 LDL-C (1) B A
fIKF 2.6 mmol/L, W JXURS: P A1 Ry S 3 o I BT 58 %o
T2 BRI BB AT i AR e AT T S 2y e
PEEA MRS

1M BT T 225 )46 I B OATP1BI1 2 [1%%
iz, I, 2T 4% OATP1B1 % 11 SLCO1B1 3L 1E
AN R AT v 2Rk e Sk AN [R) 2 BB D s AT
FEAS R A TT 25 25 ik ™ AR R FE A it 22 550 ot A
], HrAR R 223 N AT A 43 2378 2017 A28 1T T 2011
AE R [ 2 BUOBE R B T LS S H B TR AR,
WEFE BB TE IR A R I o] G  p AR b T 25 24
W7 %8 , 16 F 25 3 B v AR s S AR ORI 37, 3 >4 9]
BT T 2018 438 ELO IR AR S A T H R
I 7 FL T i i 1, 2 i A B PR s R 3 A 0 A
TT2R25 ), i N H 4558 B2 T4, TR 2 B CVD
B, DU L N FH R B AT TR 2 . R SE [ S R
B E THRIWIRY TR AR T T TS 25 e VR (H
XA T2y el P it B AR A7 A 25 5, R IR A
W B P T 28 245 1156 3 2 vy rp e e,
Hhfbig e S F R N . LAUZEET o, i T
T 22 5, HEAE A ARG 2 (5K 5~10 mg)ffi T4t
TT2R25%), T IE B 259 1) 230t g B AR E T o
(TR, SV P AR A0 v e B 7 T 28 25 367 1Y)
i 32 P 2 A 8 22 |, R AE RS SUIVS iR S5 25 AN R
IV SEEET =R e JE P 3

[, AR AR I — TR X 100 151] 2 RO g A
HIRFSE R IR, R I 25 YBERR va A% 5117 T TRl BT ARy T
B AT 2 BOBE PRI , BERS A UL 12
Il K% (fasting blood glucose, FPG), TG, TC, LDL-C 7k
Vo B, SLCOIBI FER 2251 5 2 B PR 855 1M
HE Y06 2 A PLLE T2DM H 3% %5 B 25 0 351 2 1
fif 2% b o FENG PR FH, ATl A SLCO1B1 KL R 7Y
P E MY 25 25048 T2DM F 3 A 4l R 7 i, AR 98 H
) 5 DR R R A R 2 0 R e 2R RN ) R
A B KRR BE A ORIE 2 2 R A A 350k R 2 4k

5 INgs

SLCO1B1 % K38 328 5% W 18 JIg 245 1) 16 Wk v 1)
iz KA ) A W 245 4 A I 04 25 480 0 2 1 i DA
RN LG LEAS [RI R AR A R B BT 37, DA T 52
M 259 FH 5 R R ROV & A o [RIES, SLCO1B1 SEA
22 MR UE S 5 A TR RO AR IR S8 K73 K, 1 2
UM PR B I S5 /KT R ) 2 FROH R 19 & A
KT DR, 76 2 BUOBE s F 3 Th R SLCO1B1 3 [A
RIS T 2 BUBE DR S0 TR RRRR 25 W AR i 250 0 4
PRAL 7 S8 2 SR AR ALY, a2 ) R LR TR Y 4y
Br FEVR YT R R il e AR 25 7 22 e T 25 24
Yy B 8 it Ak 245 Wy i ) L LA 25 AN R RN 1 &
A B ORIRTT A R RIS, 76 25 R rp U I R
RSN R KA SR 2T A 3k, i — 2008 % 2 TR
PRI R A R TR R, 5 9 R i & A=, T AAR B 2
U PRI R T A T S A A i, FRARAE T XU o

- 505 -



BEEF2020F 285315548

Hainan Med J, Feb. 2020. Vol. 31, No. 4

S 3k

[1] HAGENBUCH B, MEIER PJ. The superfamily of organic anion trans-
porting polypeptides [J]. Biochimicaet Biophysica Acta, 2003, 1609
(1): 1-18.

[2] HAGENBUCH B, MEIER P. Organic anion transporting polypep-
tides of the OATP/SLC2Ifamily: phylogenetic classification as
OATP/SLCOsuperfamily, new nomenclature and molecular/function-
al properties [J]. Pflugers Arch, 2004, 447(5): 653-665.

[3] HAGENBUCH B, GUI C. Xenobiotic transporters of the human or-
ganic anion transporting polypeptides (OATP) family [J]. Xenobioti-
ca, 2008, 38(7-8): 778-801.

[4] TAMALI I, NAKANISHI T. OATP transporter-mediated drug absorp-
tion and interaction [J]. Curr Opin Pharmacol, 2013, 13(6): 859-863.

[5] NIEMI M. Role of OATP transporters in the disposition of drugs [J].
Pharmacogenomics, 2007, 8(7): 787-802.

[6] KONIG J, CUIL'Y, NIES AT, et al. Localization and genomic organiza-
tion of a new hepatocellular organic anion transporting polypeptide
[J]. J Biol Chem, 2000, 275(30): 23161-23168.

[71 PIZZAGALLI F, HAGENBUCH B, STIEGER B, et al. Identification
of a novel human organic anion transporting polypeptide as a high af-
finity thyroxine transporter [J]. Mol Endocrinol, 2002, 16(10):
2283-2296.

[8] LIUTKEVICIENE R, VILKEVICIUTE A, SLAVINSKAITE A, et al.
Evaluation of serum SLCOI1BI levels and genetic variants of SL-
COI1BI rs4149056 and rs2306283 in patients with early and exuda-
tive age-related macular degeneration [J]. Gene, 2018, 676(15):
139-145.

[9] MOYER AM, DE ANDRADE M, FAUBION SS§, et al. SLCO1B1 ge-
netic variation and hormone therapy in menopausal women [J].
Menopause, 2018, 25(8): 877-882.

[10] ZHAO G, LIU M, WU X, et al. Effect of polymorphisms in
CYP3A4, PPARA, NR112, NFKB1, ABCG2 and SLCO1BI1 on the
pharmacokinetics of lovastatin in healthy Chinese volunteers [J].
Pharmacogenomics, 2017, 18(1): 65.

[11] WAN Z, WANG G, LI T, et al. Marked alteration of rosuvastatin phar-
macokinetics in healthy Chinese with ABCG2 34G>A and 421C>A
homozygote or compound heterozygote [J]. J Pharmacol Exp Ther,
2015, 354(3): 310-315.

[12] LINK E, PARISH S, ARMITAGE J, et al. SLCOI1BI variants and
statin-induced myopathy—a genomewide study [J]. N Engl J Med,
2008, 359(8): 789-799.

[13] WILKE RA, RAMSEY LB, JOHNSON SG, et al. The clinical phar-
macogenomics implementation consortium: CPIC guideline for SL-
CO1BI1 and simvastatin-induced myopathy [J]. Clin Pharmacol Ther,
2012, 92(1): 112-117.

[14] GIACOMINI KM, BALIMANE PV, CHO SK, et al. International
transporter consortium commentary on clinically important transport-
er polymorphisms [J]. Clin Pharmacol Ther, 2013, 94(1): 23-26.

[15] JIANG J, TANG Q, FENG J, et al. Association between SLCO1B1
521T>C and 388A>G polymorphisms and risk of statin-induced ad-
verse drug reactions: A meta-analysis [J]. Springerplus, 2016, 5(1):
1368.

[16] SABER-AYAD M, MANZOOR S, EL-SERAFI A, et al. Statin-in-
duced myopathy SLCOIBI1 521T>C is associated with prediabetes,
high body mass index and normal lipid profile in Emirati population
[J]. Diabetes Research and Clinical Practice, 2018, 139: 272-277.

[17] 5, BT, ik, me 5 ot OO J5L A 1 55 i LR A A T SLCO1B1
FEHEM AT, EBCEEE, 2014, 52(34): 1-3.

(18] ZE#k, ihifd, Bk, Hemg s X U ATEE SLCO1BI Tl ApoE 3[R 22 745

- 506 -

PEAHTLI]. A3 BE 2= SR, 2017, 14(6): 773-775.

(197 M55, ik, #H. 25/ (TR ARE MDRI FISLCO1BI 316 2 454k
SRCIRIARDCTEN]. )T R BEAE, 2016, 37(9): 1317-1321.

[20] LI JH, SUCHINDRAN S, SHAH SH, et al. SLCOIBI genetic vari-
ants, long-term low-density lipoprotein cholesterol levels and clinical
events in patients following cardiac catheterization [J]. Pharmacoge-
nomics, 2015, 16(5): 449-458.

[21] GIANNAKOPOULOU E, RAGIA G, KOLOVOU YV, et al. No im-
pact of SLCO1B1521T>C, 388A>G and 411G>A polymorphisms on
response to statin therapy in the Greek population [J]. Mol Biol Rep,
2014, 41(7): 4631-4638.

[22] VERGES B. Pathophysiology of diabetic dyslipidaemia: where are
we? [J]. Diabetologia, 2015, 58(5): 886-899.

[23] ZHOU 8§, XIANG Q, MU G, et al. Effects of CYP2C8 and SL-
CO1B1 genetic polymorphisms on repaglinide pharmacokinetics: A
systematic review and meta-analysis [J]. Curr Drug Metab, 2019, 20
(4): 266-274.

[24] NIEMI M, BACKMAN J, KAJOSAARI L, et al. Polymorphic organ-
ic anion transporting polypeptide 1B1 is a major determinant of repa-
glinide pharmacokinetics [J]. Clin Pharmacol Ther, 2005, 77(6):
468-478.

[25] KALLIOKOSKI A, BACKMAN JT, NEUVONEN PJ, et al. Effects
of the SLCO1B1*1B haplotype on the pharmacokinetics and pharma-
codynamics of repaglinide and nateglinide [J]. Pharmacogenetics Ge-
nomics, 2008, 18(11): 937-942.

[26] KALLIOKOSKI A, NEUVONEN M, NEUVONEN PJ, et al. Differ-
ent effects of SLCO1B1 polymorphism on the pharmacokinetics and
pharmacodynamics of repaglinide and nateglinide [J]. Journal of
Clinical Pharmacology, 2008, 48(3): 311-321.

[271HE J, QIU Z, LI N, et al. Effects of SLCO1BI1 polymorphisms on the
pharmacokinetics and pharmacodynamics of repaglinide in healthy
Chinese volunteers [J]. Eur J Clin Pharmacol, 2011, 67(7): 701-707.

[28] PAGIDIPATI NJ, NAVAR AM, PIEPER KS, et al. Secondary preven-
tion of cardiovascular disease in patients with Type 2 diabetes: inter-
national insights from the TECOS trial [J]. Circulation, 2017, 136
(13): 1193-1203.

[29] TRAUTWEIN EA, KOPPENOL WP, ARIENNE DJ, et al. Plant ste-
rols lower LDL-cholesterol and triglycerides in dyslipidemic individ-
uals with or at risk of developing type 2 diabetes; a randomized, dou-
ble-blind, placebo-controlled study [J]. Nutr Diabetes, 2018, 8(1): 30.

[30] L1Y, ZHAO L, YU D, et al. The prevalence and risk factors of dyslip-
idemia in different diabetic progression stages among middle-aged
and elderly populations in China [J]. PLoS One, 2018, 13(10):
€0205709.

[31] CATAPANO AL, GRAHAM I, DE BACKER G, et al. 2016 ESC/
EAS guidelines for the management of dyslipidaemias [J]. Eur Heart
71,2016, 70(2): 115.

[32] KHAVANDI M, DUARTE F, GINSBERG HN, et al. Treatment of
dyslipidemias to prevent cardiovascular disease in patients with type
2 diabetes [J]. Curr Cardiol Rep, 2017, 19(1): 7.

[33] TASKINEN MR, BOREN J. New insights into the pathophysiology
of dyslipidemia in type 2 diabetes [J]. Atherosclerosis, 2015, 239(2):
483-495.

[34] Wbz, AR, 250, 45, 2 BORE DRI fB 3 LTG5 PR AMRE 28 (1 LIRF
LA SEYERFIE 7], RGBS 2%, 2018, 29(5): 659-661.

[35] SATTAR N. Revisiting the links between glycaemia, diabetes and car-
diovascular disease [J]. Diabetologia, 2013, 56(4): 686-695.

[36] WAN EYF, FUNG CSC, YU EYT, et al. Effect of multifactorial treat-

ment targets and relative importance of hemoglobin Alc, blood pres-



Hainan Med J, Feb. 2020. Vol. 31, No. 4

BEEF20205FE28E315F4H

d0i:10.3969/j.issn.1003-6350.2020.04.027

.g,%]‘i.

JERFI RNA: X R A BIRE BT REEHIFTEE =

ML 42k R, BRE FA

BLEAXFHE ERS g A, ST #3L 563000

(H#ZE] O (CAD)EF R LM SRS, OB U NSRRI F 2B 2 — . Rk AT AR
(PCT) & H AT EZMIRIT Ik o SR, SCHRAE R —Rh SN 5, 235 [ I A -V JULZN M4 9 RE SN 28 S
BT A B B, 2 T 5 B0 28 P P2 (ISR FIBSE S 1A TR B2, 7™ FE s i e O S 9 AR B TS o AR Az nk
2 (ncRNAs) & N B IR EE 1001 RNA, WP 5% 22 B FLAE VR P9 Bz 20 6 - T JULAH M 2 8 B A i B 1y J TREAT B K
WS ARSCHER T A [FIZEHY 1) neRNAs 76 32 48 P9 PR S il A2 P B TR M, 1452 HH neRNAs ITVE R 48 g i e
IRTTIHTHE A

[XERA]  AEHS RNA; AR SN IKB ; 4N FERAS 1/ N RNA ; KSR G5 RNA 5 G328 S 5 RAE SN

[FESHZES] RS414  [x#k#RiZEE] A [XEHS] 1003—6350(2020)04—0507—05

Non-coding RNA: a new target for in—stent restenosis treatment strategies. YANG Shuang—ya, DENG Wen—wen, SHI
Bei. Department of Cardiology, Affiliated Hospital of Zunyi Medical University, Zunyt 563000, Guizhou, CHINA
[ Abstract)

diseases threatening human health. Percutaneous coronary intervention (PCI) is the main treatment at present. However,

Coronary heart disease (CAD) is becoming younger in recent years and has become one of the main

stent, as an exogenous substance, can cause vascular smooth muscle cell proliferation, inflammatory reaction, immune re-
sponse and neointimal formation, resulting in stent restenosis (ISR) and late thrombosis. It seriously affects the prognosis
of patients with coronary heart disease after stent implantation. Non-coding ribonucleic acid (ncRNAs) does not code pro-
teins. Studies have shown that ncRNAs have great potential in regulating the function and inflammatory response of endo-
thelial cells and smooth muscle cells. In this review, we summarize the regulatory role of different types of ncRNAs in the

process of in-stent restenosis, and propose that ncRNAs can be used as a new target for the treatment of in-stent restenosis.
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