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Abstract: Objective To investigate the effect of organic cation transporter 1 (OCTI) (rs622342) and multidrug and toxin efflux
transporter 1 (MATET) (rs2289669) gene polymorphisms on blood glucose indicators in type 2 diabetes patients treated with metformin.
Methods Using the cross-sectional study method, all participants diagnosed with type 2 diabetes were treated with Metformin
Hydrochloride Tablets 1 — 2 g/d for at least three months, the blood glucose control level and metabolic indicators were recorded, and
the OCT1 and MATE1 genotypes were determined. Statistical analyses were performed using IBM SPSS Statistics for Windows V22.0
to analyze the correlation between different genotypes and patients' blood glucose levels and metabolic indicators. Results A total of
191 patients with type 2 diabetes were included. The fasting blood glucose (FPG) level of MATE! (rs2289669) AA/AG genotype
carriers was significantly lower than that of GG genotype patients, but the high-density lipoprotein cholesterol (HDL-C) level was
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significantly higher than that of GG genotype patients. The logistics regression results showed that MATE (rs2289669) had statistical
significance for FPG, body mass index (BMI), and HDL-C. The interaction model analysis showed that patients with both OCTI
(rs622342) AA and MATE1 (rs228966) GG genes in FPG exhibited significant interaction and synergistic effects, with no significant
multiplicative effects. Conclusion The polymorphism of OCTI and MATE] genes is significantly associated with the blood glucose

of type 2 diabetes patients treated with metformin. There is a synergistic effect in the correlation with FPG, and it is also associated

with lipid metabolism and BMI levels. The polymorphism of OCT1 and MATE genes may have a predictive role in the blood glucose

and metabolic indicators of type 2 diabetes patients treated with metformin.
Key words: metformin; type 2 diabetes; OCT1; MATE1; FPG; HDL-C; BMI
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TT-3'#1 R5-GACTTCCGTGCCTGCT-3'.



EAOBRESH 202548 A AR & 5l &

Drugs & Clinic Vol. 40 No. 8 August 2025 * 1949 -

25 uL PCR B & RMNAR ZAFE: 1 ul EliEs|4)
(3.2pmol/pL)+ 1 uL FiHE5I# (3.2 pmol/uL). 0.25
uL2X Tag DNA 4. 0.5 uLdANTP /B &4, 1L
DNA FEHR A 21.25 uL ddH,0. PCR S 414K :
95 CHITATHALYE 5 min, RJEHAT 35 MNMEHK
95 ‘CA:f%: 305,58 ‘CiBk30s #1172 ‘CAEAH 1 min,
BJE1E72 CHEK 5 min. PCR #4383 ABI 3730XL
ML (EE Applied Biosystems 2 ) #E4T Bk
3T, AiALJE I PCR =45 A 7 G 7 -
1.4 WRIEFR

F B R Tabn 2 B3 MFETE AR FPG. HbAlc;
REEFREFS BMI. LDL-C. HDL-C. TG. TC %
RUHEFR, DL S HZHPTRR S (HOMA-IR).
JiR & B AP ThREMI RS TY (HOMA-BCF) %%
LIRS AP B AURThAEE R IIFEHR
1.5 HEERS S

4114 M di il IBM SPSS Statistics for Windows
V22.0 T, ELLBELL x + 5 BRI (55 25,
75 A MEO IR, B AR E I EE DU 2 EROR .
SRR 2 IR EAT IR, s A
Student's ¢ #5458 Mann-Whitney #356. /] —JC
Logistics [Rl VA2 3 — 3D T &N SA% R 2 A5 1
AL I = U IR R A B AR AL o R AL AR
EDERAKYE: G MERURIRREVE N R IR
TR A R S EE AN T 528 & eGFR 2%
= XU B 22 1) SR 52 131 OCTT i MATET 1
BRI AR A 78 B T AT B A AR A e A A
TRICIER (R A AR, 21 e oK I 2 35 PR A AR &
Bo O ARSI IR A FH 00 2k R BT 40 2 AT
I ANZATIR 2 PR & — H OOUITLE 2 2Rk R 3 1
JT3. *1iEIT Pearson #HI¢ REVTAL AN 7L AR & 2 (1]
FIFR S . XU P AE/NT 0.05, RS REA St
RN K PRI UE Hardy-Weinberg P-4 »

2 %R
21 BENEXREE

KWFFIEGIN 191 A2 2 BORE PRI 1
H, HNZERERIAE AR AR IR 1.

2.2 EREBSWEFHE

OCTI (rs622342) R BUIZ Ty AA (63.80%)
AC (31.40%) Fl CC (4.80%); 273k R S35
N C ZEATHREE 20.50%. A AR 79.50% (P=
0.664). MATEI (rs2289669) WIFERTUHHR AN AA
(19.80%)+ AG (49.70%) F1 GG (30.00%); Z{

*1 BEFEMENER

Table 1 Characteristics and biochemical indicators of patients

FEAREER il
G Tb 57.110110.240
PEANI(511%)

5 127 (66.50%)

'8 64 (33.50%)
BMI/(kg m2) 26.070+3.520
IR 9.000 (4.000~12.000)
LDL-C/(mmol L) 2.610+0.800

HDL-C/(mmol L) 1.180 (0.990~1.350)

TG/(mmol L) 1.370 (1.040~2.200)
TC/(mmol L.71) 4.540+1.060

eGFR/(mL min™' 4.73 m™2) 146.780 (123.040~183.030)
ALT/(U L) 17.950 (12.020~27.670)
AST/(U L) 16.750 (14.030~22.170)
FPG/(mmol L") 7.690 (6.420~9.300)
HbAlc/% 8.100 (6.900~-9.300)
HOMA-IR 2.580 (1.470~4.610)
HOMA-BCF 37.780 (17.890~66.530)
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Table 2 Clinical characterization of metabolic indicators by genotype subgroups

OCT (rs622342)

MATE1 (rs2289669)

R CC/IAC (n=69) AA (n=122) P{H AA/AG (n=133) GG (n=58) P 1A
BMI 26.360+3.630 27.600+3.510 0.793 26.010+3.650 26.250+3.220 0.253
PPt 8.000 (4.000~12.000) 10.000 (4.750~12.000) 0.502 8.000 (5.000~12.000)  10.000 (2.000~14.000) 0.676
LDL-C 2.500+0.780 2.600+0.810 0.783 2.620+0.770 2.550+0.850 0.383
HDL-C 1.190 (1.000~1.360) 1.160 (0.990~1.320) 0.550 1.190 (1.020~1.410)  1.130 (0.940~1.230) 0.007"
TG 1.430 (0.990~2.850) 1.360 (1.090~2.090) 0.662 1.350 (1.000~2.080)  1.600 (1.130~2.480) 0.091
TC 4.320 (3.880~5.210) 4.600 (3.700~5.260) 0.646 4.500 (3.850~5.250)  4.590 (3.580~5.210) 0.684
eGFR 99.990 (87.260~119.130) 106.390(84.030~128.060) 0.440 101.140 (86.600~124.420) 104.950(83.020~130.760) 0.254
FPG 7.580 (6.030~9.010) 7.900 (6.600~9.420) 0.246 7.540 (6.190~9.110)  8.130 (6.990~9.850) 0.034"
HbAlc 7.900 (6.830~8.950) 8.400 (6.900~9.600) 0.176 8.000 (6.800~9.200)  8.550 (7.000~10.000) 0.100
HOMA-IR 2570 (1.280~4.330) 2.580 (1.570~4.750) 0.511 2.460 (1.460~4.240)  3.160 (1.520~5.300) 0.184

HOMA-BCF 45.360 (18.320~73.630) 33.160 (17.450~57.370)

0.191

36.760 (12.270~67.020) 40.330 (17.610~68.800) 0.924

*P<0.05 ZFHA BEME
P < 0.05 indicate significant difference.
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Table 3 Logistic regression models for OCTI (rs622342) and MATE1 (rs2289669)
Sh FPG HbAlc
i OR (95% ClI) P{E B OR (95% CI) P1E
R -0.018 0.982 (0.945~1.020) 0.346 0.001 1.001 (0.963~1.042) 0.941
45 0.381 1.463 (0.624~3.430) 0.381 0.697 2.007 (0.820~4.910) 0.127
JPifE 0.076 1.078 (1.010~1.152) 0.024°  0.081 1.084 (1.011~1.162) 0.023"
eGFR 0.015 1.015 (1.005~1.025) 0.003°  0.017 1.017 (1.006~1.027) 0.001"
OCT1 (rs622342) 0.068 1.071 (0.533~2.072) 0.840 0.047 1.048 (0.529~2.074) 0.894
MATEL (rs2289669) 0.735 2.085 (1.005~4.327) 0.048°  0.176 1.192 (0,571~2.487) 0.640
51 HDL-C BMI
Vi OR (95% Cl) P1H B OR (95% CI) P{H
R -0.009 0.991 (0.951~1.033) 0.684  -0.043  0.958 (0.922~0.996) 0.029
el -0.929 0.395 (0.151~1.036) 0.059  -0.012  0.988 (0.347~2.230) 0.976
TR 0.024 1.024 (0.960~1.093) 0.467  -0.049  0.952 (0.896~1.011) 0.107
eGFR 0.008 1.008 (0.999~1.018) 0.089  -0.007  0.993 (0.985~1.001) 0.098
OCT1 (rs622342) 0.024 1.025 (0.505~2.079) 0.946 0.487 1.628 (0.839~3.161) 0.150
MATEL (rs2289669)  —0.824 0.439 (0.241~0.901) 0.025°  0.869 2.384 (1.166~4.874) 0.017"
"P<0.05 Z5H RE M
P < 0.05 indicate significant difference.
R4 OCTI (rs622342) 1 MATE1 (rs2289669) M3 EAEREE!
Table 4 Modeling of the interaction between OCTI (rs622342) and MATE] (rs2289669)

ZH OR (95% CI) RERI (95% CI) AP (95% CI) S

BMI 0.581 (0.192~1.763) 0.085 (—1.099~1.268) 0.145 (—1.997~2.288) 0.832

FPG 1.588 (0.485~5.200) 1.501 (0.439~2.563) 0.946 (0.160~1.732) 0.686
HbAlc 0.578 (0.198~1.686) -1.038 (—3.424~1.348) -1.796 (-4.903~1.312) —0.643
HDL-C 0.451 (0.158~1.282) -3.682 (-8.716~1.351) -8.171 (-15.703~-0.639) -0.175

OCT1 (rs622342) A s FRAFEEAT FE K v] fg s it
M) R XU (1) 25 )y 25 3 7 5 M AL 32 1) 255 SR161,
OCT1 /-5 BRI B I Rse s B A S8 EORn
MEHEME, OCTI (rs622342) RERRIHIZRAE 4 SHUAN
2R P (AR AR, DT 50 B IR 42 ) 5 2R 0T
{HEEA T OCTI (rs622342) K CC/AC R
HHET AA B %, FPG. HbAlc /K TR,
EARB G, X065 I RN AR
PEAE A QDS BRI 25 B v Redd i %
2T 24 AH G 35 B 1 (PMAT) A HLRH 85 i ia 4k
OCTNI 413 = F XU UL - AMPK o 75 it OCT1
I F ARG IR BOE SEH L] LA 09200,

MATE] (rs2289669) FE[R7 5548 573 0] GE 521
MATE1 & F %12 D) Re iR 7K, 331 5200 — FF X
AR HEMERY, 33 SR AT REE— 5 S A HR bR

1 BMIL I g /KPR G 8 55 3R B, OCT1(rs622342)
X HOMA-IR A5 52023241, 1207 5 (A0 S ] Re il it
A R OSUNCEE JFE I A IR WAL, AT B0 AMPK A5 5
TR, AR 20,

MATE] (rs2289669) JERM 3 MR, GG %Y
#EAE ) HDL-C /K- REMLT AA/AG B3
(P=0.007), GG REHEN FPG /KFREmET
AA/AG BIHEH#E (P=0.034). MATE] (rs2289669)
£ HDL-C Hy[RlAB8 BA Fiit2% e X [OR=0.439
(0.241~0.901), P=0.025], MATEI (rs2289669)
R A AT R 2 585 2 0B PRI B 0 I I
RAE RGN R AR TR EE HOMA-IR B{
HOMA-BCF FHE#ERHEEZER, HEEH
HDL-C 7K~ 7] i [ 4% 25035 ik i Dy e A B 44 i A

Ij] ﬁ‘ll::[27—28] R
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R X =N R ANEE OCTI (r5622342) [f) C %
Pr L PR B =20, MATE] (rs2289669) A 5473k
DRI B, T ASHE 78 OCT1 (rs622342) 1) A %5
FrEERA R, AR RH I MHIX OCTI
(rs622342) A FEAr LRI T =Y, 0B AS [R] 4 [X
Fhge NSO FE R AFAE — € 22 5%, W] REXRT —H
WU 2580 22 RN 25 8 S e P A . A
RIRIE, X THA OCTI (rs622342) i FEA,
HbAlc fRIFEARIEEE /D 0.28%032), TiixtT MATEI
(rs2289669) A ZEAIFE[N, HbAlc FFEAR I & I 3
K 0.30%33. WAHBFTEY, OCTI (rs622342).
MATEI (rs2289669) 1X 2 A7 ri 2 3 MEXT HbAle 7K
PR B, FEARM T b, OCTI (15622342
MATE] (rs2289669) J:K 7Y 2 [ 47-7E B2 AR A
F, B OCTI(rs622342)AA RN AR MATE]
(rs228966) GG JEK AL .35 (] FPG AR IEARZE A HoAth
BFM 1.501 £, Pl ks =5 G e )
94.6%, H P R 2L (1 ¥ [R] 4 A& s b A 2
17 0.686 1%, FEREAITELY ISR H P RED R
5 M) A A T8] B OSOUAIC T of B 1 3% 1 BST . OCT1
(r$622342). MATEI (rs2289669) F:[H % A1EAE
¥ FPG J7 AT 1E 2 2 PRI B8, 3X — LG vl M2
AR AT IR B RS s OCTI (r5622342)
AA FEPR Y T — FEOOUNR ) S At e 7 B
HEN A 259 B/ b UL e MATET (rs2289669)
GG 4E¥F 7 IEH B S 4R M RE, AT
ANZ B2 L P 25 R HE R 0T, S A [ 2 e 24
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