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[Abstract] Objective To analyze the influence of clinical indicators and PPARD gene polymorphism on
the hypoglycemic efficacy of dapagliflozin (DAPA) in patients with type 2 diabetes mellitus (T2DM). Methods A
total of 102 patients with T2DM who visited the Affiliated Hospital of Jiangnan University and the Affiliated
Hospital of Xuzhou Medical University from June 2021 to December 2023 were selected as the study subjects,
an observational cohort of T2DM patients treated with DAPA was established,and DAPA tablets of 10 mg
were administered orally once a day for 12 weeks,the venous blood and clinical data of the patients were col-
lected. PPARD gene polymorphism typing was performed by using the Snapshot method. The differences in
clinical indicators among patients with different genotypes were compared and the influencing factors of DA-
PA in improving insulin resistance index (HOMA-IR) were analyzed. Results Eighty-two patients completed
the 12-week follow-up. Before DAPA treatment, the differences in the clinical indicators of patients with dif-
ferent PPARD rs3777744 genotypes were not statistically significant (P >>0. 05). After 12 weeks of DAPA
treatment,compared with patients with AA genotype, patients carried of G allele (GG+ AG genotype) had
lower levels of fasting blood glucose (FPG),HOMA-IR and its decrease,and the differences were statistically
significant (P<C0. 05). The results of multiple linear regression analysis showed that the genotype of PPARD
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rs3777744 locus and baseline HOMA-IR were correlated with the improvement of HOMA-IR after 12 weeks

of DAPA treatment,and the improvement of HOMA-IR in G allele carriers was not as significant as that in

AA genotype patients,and the higher the baseline HOMA-IR, the more significant the improvement of HO-
MA-IR. Conclusion Different genotypes of PPARD rs3777744 ,baseline HOMA-IR are important influencing

factors for DAPA to improve insulin resistance of T2DM patients.

[Key words] genetic pharmacology;type 2 diabetes mellitus;dapagliflozin; PPARD;insulin resistance

2 BB PR 9% (type 2 diabetes mellitus, T2DM) f&
2 P8 AN AL PR ER A2 B S e i 22 6 PRAR v R
I+ 22 B0 R BIL ) 3 A 45 T I = HRHT RN B4 L )
W) B B A A O T, H b RS R KPR T2DM (1) H
BUERAETY L 3k k& 31 ¥ (dapagliflozin, DAPA) J& & 4
G PR (%) #4-) 759 B D3 W] 5% 35 1 2 (sodium-glucose
cotransporter 2,SGLT2) #I il 7 25 # O R [ b 25, &
BEIE A N SGLT2 A2 (i /b RE B i, &
FEREREVE R B A B o3 T2DM B35 B9 R 05 RS 14 I
i P S B S RARPLAME Y . A2 N4l
S HF 5T 45 R 4R R, UGT1A9, UGT2B4, WFSI,
PNPLA3 455 K i 35t 45 78 52 55 SGLT2 i 26 254
SESEAWSIPAE Sug R i1 7 SR = e o SR

PPARD J A T 4 (44K 6p21. 1~ p21. 2, H 4
i 1) 3 S8 Ak W) T A 38 55 1) TG 3% 7R-0 (peroxisome
proliferator activated receptor-8, PPAR-8) & PPARs
TR 22— B N 5 8 R L Rg 05 A3 25 6L il B
Seu KRB FARPL A T2DM KU A 0, B
GER I 4T PPAR-O W8l 7 AT LA A A% 8038 4 DR s /)
BRLA I i DO RURI B 5 AR L AR AR R I AR
Rl 247 ) ) A T L 2 ds A R T HE A B T2DM. &) J&
FE IR a5t 1 7 S W RE 3 5% e 25 W) 1 254X B g A 2
R R T 5 | R R IR T R R A ks R
Ye& mi W58 B~ , PPARD % K & v B ik AN BE &
A T2DM [ By JEEE N, rs3777744 7 15 G 557 L R J2:
XU 46 o7 K Y PPARD K [H 38t 4% 748 S5 1] RE 52 i
T2DM M35 X FERE 259 DAPA 1 ) 1

V4R R 22 R %, PPARD 5 K 0 8t 4% 78 ]
fE& DAPAYP MR R EEF N Z —, AU
Ph rs3777744 5 J5 HAREE A% 1 R 2 B (single nu-
cleotide polymorphism,SNP) {7 &5 , £ 15 6 IK 48 Fr K
PPARD 3£ [H Z A% DAPA BT 58 19 52 . 4 LU
FE IR R T 1 B 25 W) AR A TG 7 B9 24 B A B Al
1 #BEFE
1.1 — &R

PEHL 2021 4E 6 H & 2023 4 12 H FILRg K24t
J& BE BE R0 AR M = RE K 2= R BE B sk 12 B 102 )
T2DM B NIRRT PAFRE . (DA DA
HE 1999 AEWEIRIFIZ WA o 5 (2) DU NHE 5 (3D AR %
20~70 % ; () Witk L4 25 H (glycated hemoglobin,
HbATe)™>7.0% ; (5) BARIF R ARG Y 12 J5 /Y Bl 15

BOE . HEBARUME . (D DAPA J8Y7 HIAETERE 25 ) 1%
PRIZ 25 %) U N8 245 4y K JHG At 1 0 it PR 48 A 19 FH 25 52 5
(2)FEAEC o i 587 B ) e A% EE K » ol Bl 15 1A
(]t B R 2 PE O A0 . A 9Y 8 VL RS R A
B Be AR M B2 L R 2 B s B2 B R 2 40 B 25 1 s At i
(FHS . XYFY2021-KL094-01,1.52021091) . & 14
A=
1.2 7%
1.2.1 #RAF%E

T2DM B HH /T 1R DAPA (R & 4% - 2235 75 , b
Hr M BRI 25 A BRA A1) .10 mg/d, ELEIGYT 12 8, 18
JFRIA TR M5 E Bt T2DM B F IR I7 1A
Q-SRI RS R VS 7 NN SN o3 71 1 T A
PER 25 25 7 RAEFEAN AR SR 251 AR T 12
Jil Je B 8 %5 TOUI R A6 B
1.2.2 AR % ESHE

HUAh R ki 0. 5 mL, SR FHA i AL I 41 DNA
PRAEH & (PR E R R A IR A A $2 5
HHIEN 4] DNA, K Snapshot J7 3" #t 47 PP-
ARD rs3777744 i 55 B9 5 PR 22 25 A D, 00 ply |
RKEAYRH A BR 7 580,
1.3 ARMBIFKE

SR HRE I R B AL 4 B v K S
[l . 25 B I B¥ (fasting plasma glucose, FPG) & J5 2 h
Ifil B# (postprandial plasma glucose, PPG) .= 8 C Jik.
K5 2 h C k. HbAlc. %5 5 & (fasting serum in-
sulin, FINS) & J5 2 h 15 & (postprandial serum in-
sulin, PINS) | H il = fi§ (triglyceride, TG) . B [{] B
(total cholesterol, TC) . /= % g & (- [& B Chigh-
density lipoprotein-cholesterol, HDL-C) Ik % & g &
F1-H [& i (low-density lipoprotein-cholesterol, LDIL-
C), 1% BMI F1E B It (waist-to-hip ratio, WHR),
KRS L A2, L FPG K FINS 15 &
FEHLPTHE B (homeostasis model assessment for insu-
lin resistance, HOMA-IR) & Ji & 2 43 Wb #8 2% (home-

ostasis model assessment for beta cell function, HO-

MA-B).,
HOMA-IR=FINS X FPG/22. 5 o)
HOMA-B=20 X FINS/(FPG—3. 5) ©)

1.4 %itsxaE
R SPSS13. 0 B AFIEAT RO AL I, THECVERE B
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FH B A 2 5 £F 4 Hardy-Weinberg 4 5% JH X*
. TR ER L 2 s FoR . 4L iE) bR F i Xt .
Krg6 . >R 2 3 2k M 0l 05 5 % 0 B 2k TR 2 35 0 2
IR4EH5 5 DAPA FEREIT 20 (LN HOMA-IR &%) [ 41
Kk, L P<<0.05 NERAGITFE XL,

2 & E
2.1 PPARD rs3777744 4% & & B A fo 545 5 B 90 %
oA b oL

102 f5il T2DM & 6 Bl . 14 il 7 s e &
82 BISE L T 12 FMIRYTY . Hh AAAG.GG FEPH Al
BRI R 52, 44 % (43/82, Ferp 5 29 Il L4 14 i) |
39.02%(32/82, Hotp 58 23 .4 9 f]) 8. 54 % (7/82, K
5 B4 2 )., C.G %A B 2R 4 Bk
71.95%F1 28.05% . f74& Hardy-Weinberg “F-fiif (P >
0.05),
2.2 DAPA %5712 BJ)E T2DM & # 616 K 35 47
223

DAPA 497 12 Ji J5, BMI. WHR. FPG. PPG.
HbAlc, HOMA-IR, TG, TC, LDL-C 7K - & 34 ¥7 B
T/, FINS /K F1 HOMA-B BIAIT i FH i Z 574
itk X (P <C0.05); 1 PINS f1 HDL-C fE3AJ7
AR ZR TSI E X (P>0.05), L% 1,
2.3 PPARD rs3777744 4% & & B & 5+ DAPA 57 %
#) % v

FTREF 2025 F5 A% 54 6% 58

AARFEN T2DM B3 GG P B 5585 b
PRI I 07 FH 56 A7 66 PR J M A K AG SR TR B (32 5] A
GG B B (7 B & I Wb G &5 3% N 4 4y 3
(AG+GG) ., DAPA IRYT T » P 4 JE P 784 [] 45 Il PR 8
FREbES, 2R G 22 X (P >>0.05) ; DAPA JAJ7
J5 + G S HE A 1 FPG K HOMA-IR & T
AA FERRHEH (P<<0.05), L 2,

=1 T2DM £ #F DAPA &JTRIANEST 12 BIRIRK
R (n=282,x+5)

EiE| RITHT BT 12 R ¢ P

BMI(kg/m”) 28.96+3. 37 28.1643.10  9.532  <C0.001
WHR 0. 967=0. 06 0.9470.05  8.749 <<0.001
FPG (mmol/L) 10. 4042, 52 7.83E1.84 9,987 <<0.001
PPG (mmol/L) 14,063, 82 10.3642.04  11.722  <<0.001
HbAlc (%) 9.811.15 8.28750.98  18.957 <C0.001
FINS (mU/L) 13.714:6. 65 15.314:7.44 —2.536  0.013
PINS (mU/L) 344242244 37.624:23.97 —1.784  0.078
HOMA-IR 6.204-3.32 554185 3.292  0.002
HOMA-B 479173571 81.89448.11 —8.193 <0001
TG (mmol/1) 2.55+1.82 1.8240.96  4.167 <<0.001
TC (mmol/L) 5.17+1.35 4524094 5,039 <<0.001
HDL-C (mmol/L) 1.0970. 26 1.1240.26 —1.371  0.174
LDL-C(mmol/L) 2.9840. 85 2.59£0.77 4,113 <0.001

x2 PPARD rs3777744 i S B E B3 DAPA BT RTFETT 12 AR &G KRR

i H AA(n=43) G AL HE A (n=39) X2/t P
B/ n/n) 29/14 28/11 0.181 0. 669
FPG (x %+s,mmol/L)

BT I 10.49+2. 64 10. 2942, 40 0.358 0.722

WY 12 RS 7.4841.07 8. 1141.63 —1.858 0. 040
PPG (x+s,mmol/L)

YR IT R 14.3344.28 13.7743.27 0. 661 0.510

BT 12 AR 10. 3542, 06 10.3742.05 —0. 044 0. 962
FINS (z &5, mU/L)

YRIT AT 13.52+6. 46 13.9246. 94 —0.270 0.789

BT 12 AR 15.4546. 85 15.1748.12 0.169 0. 865
PINS (z s, mU/L)

YR IT AT 33.25419. 90 35.71425.16 —0.493 0. 622

BT 12 AR 36.37422.93 39. 00425, 29 —0.494 0. 623
HOMA-IR(z £5)

YR HT 6.24+2.39 6.1742.29 0.135 0. 893

G 12 A 5.1441.56 5.9141. 28 —2.429 0.017
HOMA-B(z £5)

YR IT AT 46.17+32.70 49.83439. 11 —0.461 0. 646

VRIT 12 ARG 84.04+44,61 79.52+52.19 0.423 0.673
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gk 2 PPARD rs3777744 i R B B B3t DAPA BITRIFETT 12 AR &IGERIERI T

it H AA(n=43) G S B PR 5 5 (n =39) X/t P
HbAlc(z %5, %)

YR IT T 9.72+1.05 9.91+1. 26 —0. 744 0. 457

BT 12 S 8.1520. 80 8.42+1. 14 —1.251 0. 230
TG(x % s,mmol/L)

YR HIT 2.54+2.09 2.56+1.51 —0.049 0. 954

BT 12 AR 1.8041.09 1.8540. 83 —0.232 0.818
TC(x +s,mmol/L)

IR IT AT 5.13+1.58 5.2241.06 —0. 300 0.756

BT 12 AR 4.5740.93 4.474+0.96 0. 479 0.615
HDL-C(z £5,mmol/L)

YR IT AT 1.10+0. 31 1.0840. 20 0. 343 0.710

BT 12 S 1.1540. 30 1.094+0. 20 1.054 0.274
LDL-C(x =5 ,mmol/L)

BT 2.9140.87 3.0470. 84 —0. 687 0. 486

VRIT 12 A 2.59+0.75 2.59+0. 80 0. 000 0.988

2.4 DAPA # & HOMA-IR #48 £ M 5 47

Pl DAPA 697 12 J&J5 HOMA-IR (% F [ CEp
HOMA-IR #3818 80O 18 Sy AR &, DLAR % L 51, 3
2 BMI, 34 FPG %4 HbAlc, 34k HOMA-IR 3
£k HOMA-B il PPARD rs3777744 i 5 K& A BIE g H
At kAT 2 AR A A, Herh PR SIRE S =0 &=
1. PPARD rs3777744 i 55 3% A B K {6 AA/GG= 0,
AG=1, HxHEtnJEEAR A, 4528 BoR, B4 HO-
MA-IR #l PPARD rs3777744 fif 5 % A % 5 DAPA
EIT 12 JE G HOMA-IR 23 M 256 (P <C0.05) .G %%
7 FE R HEAT % HOMA-IR B3 AA FEH B B, 4
28 HOMA-IR # 75 , HOMA-IR o 3% 8 0] 2, W3 3,

=3 DAPA &7 12 B/ HOMA-IR ¥ E#)

ZELHMERIIPS
AR B 95%CI P
AR —0.014  —1.109~1.009 0.791
P53 1.312  —0.921~3.432 0.583
2k BMI 0.215 —0.312~0.673 0.311
L FPG 0.403  —0.912~1.112 0.563
F4 HbAlc 0.048  —2.058~0.974 0.586
2 HOMA-IR 1.501 1.031~2.601 <C0.001
54 HOMA-B 1.532 —1.216~3.756 0.288
PPARD rs3777744 fi g5 3 2.845 1.109~5.729  <C0.001
[ #I
3 it e

/NG I R A B SGLT2 17 37 JE R v 90 % f4)
2B E R, DAPA ] SGLT2 V8 /b % %4 4 2 W it
T 0 DR AEHE T L 2 $E AN T I B 2R 43 I A4 A A A

AL L DAPA AR A SGLT2 4 il 77 & — &
B R A 2 0 L R B WA Ah i B R4 A ik
LB R RN . BRI B AR SGLT2 il 5196
7 AR FH B8 R I AN — B, 76 I IR 25 3502 R 25 4R 8l J)
05 WY A7 AR B AN R 22 R AR L Y
ZESF AR SR IT R 2 R R
AWFFEARZE T PPARD rs3777744 o 5 35 F X DA-
PA /97 T2DM B EIF R AE R, 45 1 s, i
efli FH DAPA JRYY 12 J8 )5 A | I Jg | JBR 5 28 40 Wb
S ACHIAR 48 A5 B W B AIR . SR 1T, PPARD rs3777744
SRR 56 B BB T AR E R 22 7, BRI
DAPA BT )R .G A 5 5 4 & 1) FPG KF \HO-
MA-IR & F AA A H (P<<0.05),

5T PPARD rs3777744 {3 5 P 41 35 PR %0 i
FHAH R 1 1. 10, BG4 R R B K S B
0. 05,80 d BL 0. 8. A AL AEH 80% . M¥E bk
SRR B I A SR R, AA FER AT 499 A 30 )
B LGS R LA 28 B B 3 nl DL 2
Geitohak., w2, AU A 82 fil L E , AA SEA
U 43 I . G Sk I #E A7 & 4 39 fl /B &, B
TFIRC>80 %, A WF G T 45t B 538 & T 5E 1Y .

1R R B8 25 02 T2DM B 35 45 i 1l b8 B 5 8 2
Bz I TR 52 B 32 B 11 AR B W 24 3R 97 o B PP AR R
FH AR 22 5. R UHETR YT 75 ok 5 SGLT2 417 il
FUTE R 22 5 18] 1) OF J& J2& 24 i ik 75 fif D 19 11 IR n)
Wiz —. W9 W, PPAR-5 7] 2 5 ML A0 5 1835,
TE NG B R RS B AT R B A4 i T A i R
AT E B AR R . LU EOCRE R R
S XF G I R AIE 5T & . PPARD HE K £ 5 Al fig &
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JE St IR S R % R S AR HAE T2DM RS [N R A
Ko —TUAE A E DU N RO R B I PR E 5 R .
PPARD rs3777744 i i3 Al 5 T2DM 5 &M A
Ko G S HE R KU S5 S R i — A ) 2 d
R 2H 2= BF 98 7R . PPARD rs3777744 o 5 3L PR # 5 3
FEMRRRIATT T2DM BB H W R WA 5, G S8 FE R 4
A I R R 24 L B Y PPARD rs3777744 i 5
FEH A T2DM 5 I8k T 68 5 H 52 i e 5 K4t
AT DAPA L BAA — & i 05 T 5 = 18P0 Ry I IR
Jrak L Rt . bR R T AR TR 5 TS A 5 & B
B PPARD rs3777744 v 5 % A #1 5 DAPA &
T2DM &R S ZIIITT AR EZRA X, T
HE— R ZE PPARD rs3777744 i &5 3 K # 5 DAPA
RI7IE HOMA-IR 2038 0 AH e M fE 3 R H 2 S 2k
B 4 M. & B 48 HOMA-IR 1 PPARD
rs3777744 i p5 K B & DAPA 23 HOMA-IR iy
Zm N R, AR KRR, PPARD rs3777744
G %mﬁl%m%‘ HOMA-IR B #H B %A AA HH
R 5L, 28 HOMA-IR #5 , HOMA-TR B 3% i B
5 PPARD rs3777744 {37 45, 35 P4 A1 ] i3 33 5 i i 1)
ZHPUK ST 23 DAPA Y7 R0 IRk 2% R
BARAHE G 45 X F DAPA AR AL 44 25 52
MR LA — 2 MiETE X {Huﬁfeﬁb%@z
b (D REAS T AR B/ 5748 7Y B8 35 B 45 0 /b, T
BB B S 25 R R R U g B (Z)TZDME
— 22 LR B . 11 IR R B 25 0T R R 22
TEAE S 2 M st A% RN PR IR R AH B AR 9 7= 9, A 5
U %E T PPARD rs3777744 o f5 B &% 5 (3) PP-
ARD rs3777744 £ F N & F X 38, A BF 58 (LT T
PPARD X} DAPA J7 815 Wi . {H PPARD H1f#) SNP
EAEERMOLE MR R, Bk, G882 9 K
FEAS 5 AT B UE AR R, JF FF e IR A B HIL I F 92 LA 24

SE 2 PREE Al AT A4 20 AS B 5 285 58 1 AR AR R T
I
&%k
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