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HE . B R ES R ERN I H -1 (PAI-1) AR £ S5 3 &R 57 (DN) & & 5 4 fmid 5
#k R, ik BB 2020 51 A—2023 4 12 A KR fod ETRMOE 69 149 4] DN B 6 Fo4F, - DN IR L s
A2 7% B 684 (DN FH Z fEAf 520 ) 46 DN %% 81 4] (DN R A fuie st i), ik % # PAI-1 AR %

AMERASZHE— — % Logistic )2 547 DN & %‘ﬁiﬂw&%é’]ﬂf“ﬁ B & R A 2R F TESHE(ROC) & 5
#frPAI 1A R 55BN DN &HF L WAL, R HAEH PAI-1 KK 4G/4G . 4G/5G 725G/
5GARMERE, 2R A% FEL(P<0.05);DN ﬁﬁiﬂﬁx‘#ﬁﬁ%éﬂPAI—l KA 4G/4G AR EFH T DN &
A AL, B % PAL-1 B 09 4G 2 A B Ao 5G F A R B M LA, 2 7 A 3T F & L(P < 0.05);
DN Ff & 4% 5T 2864 4G S 45 A B M sk 2 T DN R G R JAZ L 28(P < 0.05) . i 4Lag b 30 M)k, R AR R 45
O BIAFE ARBR Gl EERE GHEEERE AR SRR WY E AR E BLAE A 25 % MR T2DM
AR AR L B G R o I R F K A S UAER KT R A B AR T 24 h B A R b akBa g |
CysCK-F sk @ R-F  nif & & G KT o IUEFKF SRR KT e R ROKF 45 K-F K w
MK F TGRFF HDL-CR-F 8 Ii, 2 F3H RAEHFE (P> 0.05), DN F & fsidd 56 40649 5478
TCKF LDL-CRF 4 5% G RrAR T B A F b2 KT 35 & T DN RS L A st 28 (P < 0.05) ,DN 3+ & fis
A 56 4H 69 A TR 4R UK T DN R & AR 2840 (P <0.05) . % B % — % Logistic &3 5 #7 2 =, PAI-1 £ B
4G/4G & B 7 [ OR=5.859(95% CI:2.003, 17.142) | . #7# X [ OR=4.545(95% CI:1.870, 11.046) ] .LDL—C 7
T %[ OR=3.951(95% CI:1.626,9.603) |3 35 DN & 4 3t & i 76,69 £ 1o B % (P <0.05). ROC # &% R T4,
FEAT#ES LDL-C. . PAI-1 A B % &M % — R B AT DN & & 5 & 6 AR 58 09 AR 2 3 4 77.78%(95% CI.;
0.676,0.853) .87.65%(95% CI1:0.782,0.921) .85.19%(95% CI:0.750,0.921) .92.59% (95% CI:0.853,0.964) , 45 5+
A A 75.00%(95% CI:0.647,0.833) .70.59%(95% CI:0.600, 0.800) . 67.65% (95% CI: 0.562,0.781) . 85.29%

(95% CI:0.765,0.914) , W & F @ A2 £ %] 4 0.810(95% CI: 0.740, 0.880) . 0.853(95% CI:0.790, 0.916) . 0.764
(95% CI:0.684,0.844) .0.939(95% CI:0.900,0.978) . £5it PAI-1AH 4G/4GHR R A (#E47# LDL-C 5 DN
BB A AR £, = H AT DN & & & FuAl 50 69 2L AL B4F .
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Abstract: Objective To investigate the relationship between plasminogen activator inhibitor-1 (PAI-1) gene
polymorphisms (4G/5G) and cerebral infarction (CI) in patients with diabetic nephropathy (DN). Methods Data
from 149 DN patients admitted between January 2020 and December 2023 were reviewed: 68 with CI (CI group)
and 81 without CI (non-CI group). PAI-1 4G/5G genotype and allele frequencies were determined. Clinical and
laboratory data were compared. Multivariate logistic regression identified CI risk factors. ROC analysis evaluated
the predictive value of PAI-1 polymorphisms alone and combined with other factors. Results Genotype (4G/4G,
4G/5G, 5G/5G) and allele (4G, 5QG) distributions differed significantly between groups (P < 0.05). The CI group had
a higher frequency of the 4G/4G genotype and 4G allele (P < 0.05). The CI group had longer dialysis vintage, higher
TC, LDL-C, fibrinogen, homocysteine levels, and lower urea clearance index (Kt/V) (P < 0.05). Multivariate
analysis identified 4G/4G genotype [OAR = 5.859 (95% CI: 2.003, 17.142) ], longer dialysis vintage [OAR = 4.545
(95% CI: 1.870, 11.046) ], and high LDL-C [OAR =3.951 (95% CI: 1.626, 9.603) ] as independent risk factors for CI.
ROC analysis showed sensitivities for dialysis vintage, LDL-C, PAI-1 polymorphism, and their combination
predicting CI were 77.78% (95% CI: 0.676, 0.853), 87.65% (95% CI: 0.782, 0.921), 85.19% (95% CI: 0.750, 0.921),
and 92.59% (95% CI: 0.853, 0.964), respectively. Specificities were 75.00% (95% CI: 0.647, 0.833), 70.59% (95% CI:
0.600, 0.800), 67.65% (95% CI: 0.562, 0.781), and 85.29% (95% CI: 0.765, 0.914), respectively. AUCs were 0.810
(95% CI: 0.740, 0.880), 0.853 (95% CI: 0.790, 0.916), 0.764 (95% CI: 0.684, 0.844), and 0.939 (95% CI: 0.900,
0.978), respectively. Conclusion The PAI-1 4G/4G genotype, dialysis vintage, and LDL-C are associated with CI

in DN patients. Their combination demonstrates excellent predictive performance.

Keywords: diabetic nephropathy; cerebral infarction; plasminogen activator inhibitor-1; gene polymorphism
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SKRELA , 2 PAI-1 RN Z S S B iR 1 A S E A SE R L

1.2 FHiE
121 HFMELRENETFTE —WEBTR
REE AR g B (Tl B 1.3 ~ 1.5 m?) |, A T B R
SUBN 3B TV, L L 200 ~ 300 mL/min , 3 /A
4 WK, BT bl A R B O I R .
122 FOAb A RPN AR IS A R R
WA S R SRR R WA TR BT IR R BB
FH 25 5 T2DM 5 B HE AL I 20 28 1 B AT I L0 IR
I A8 = 5 PR AR A HE M 28 (urinary albumin
excretion rate, UAER ) ZR A B I HE .24 h Jk &= 7R A
B /NER B 2 A PR R BR AR L DE A R C (Cystatin
C, CysC) | IML£T 88 [ L IS FAR F i WL ol PR R
1107730~ 1 N 11 e -1 1 = L N
(Triglycerides, TG ) . & i1 [ i (total cholesterol, TC) |
= % B2 BR & 1 I [ B (high density lipoprotein
cholesterol, HDL-C) | ik % & ig & A IH [# B (low
density lipoprotein cholesterol, LDL-C ) | £F 4 & 1 5L .
[F) 4 > e 2R
123 PAI-1AR 2 AMalz  BHE ARG
EDTA i 5 71 1) 525 2R 148 R 6 25 I DK i 4 mL,
1 2] EDTA 0 5BE & B OR 2, IRIE DT BEROR |, IFAE
BUBEE SP IR bR A0 PR A0 I A AR E S, &
A BE S A A 4 AR A BT 2 ~ 8 CLRAE, HOR
M7 do SR 2D T A B A I B LA 9K
b1 R C N e RN D R R (T 2 R 4
10 WL AT ] 400 WL A A A IR (CQ-ENH #L) rft
2T, HHE 1 min FEASAZ N5 (0, 1.0 wLAEAS A
R A BE B0, BALRIN ., S SR Bl R R
BRI AR AR, 15 258 38 POt B i AL E
PEAT HE PUAGE I 5 7 2% 28 b AT A IR AR - 90 ~
95 CAZ 1k, DNA WUEEFT JFIE 1 4% HBE 5 60 Cl
KRR SR Z TP R DNA LS JE AT IR A 22 28,
H AR RN A2 32 B bR 5L PR AL, 28 AL ER B A% 52 i 3z 5
PRI ALZ AR AR A5, SEAR R B9 R F 58
ROCTF AR, 23 M2 o0 B i ik 152 i 2 IR B )
1.3 GitEHE

Bl 43 MR T SPSS 18.0 G b 41 o 1 Bk
DARGEL = bR 22 (x £5) TR, IWBRH ¢ K30 5 114K
BRI B LB (%) R, LR X K5 5 520
PR 19 70 B R T 2 I R — i Logistic MIHAEAY . 22
il 52 18 # T AE F5 1E (receiver operator characteristic,

ROC)HIZk. P<0.05 WERASG %=X,
2 #R

FMARERFRILE
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JH 2R PR 2R I e AR R AR I AE AR R
560 R RO R e R L RF IR R BRI 25
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R A ANERBE G | CysC UK F L 2T B K
ML L A KE I UUEF K SF IR R K
I07:3 9 =1 N N 1L N O 18770 N N0 1 7 8
S UTG K SF 1 HDL-C 7K - 19 L8, 48 1 /xR 5
SR E X (P>0.05), PId s .

TC 7K F . LDL-C 7K ¥ | £F 4 8 11 S K F- | [ AL > b
AR FIR R IGFRIE R LR, & ek i, 2 5%
YA G812 5 X (P <0.05) 5 DN I % Jigi 1 4E 41 1) 355
Brif . TC 7K\ LDL-C 7K - | £F 48 2 4 JF K OF- L [\
U2 B SR 7K SF- 24 i T DN & I & ik 4 5E 41, DN
It & Bk 150 B 20 B R 2R T B 46 0K T DN oK I & i
FEFEA . W31,
2.2 FAHAPAI-1 EREZAEMEER

PAI-1 5& (A i 3 PR AU 550 R 7y A £F & Hardy-
Weinberg - 72 4 (x* =0.123, P =0.351) . DN - &
Jiki 48 58 21 5 DN oK I & Jiki 48 58 4 PAI-1 % ] 1) 4G/
4G (4G/5G 1 5G/5G 5 R B 6 k4 R b #6828 %7 kg,
%R G % B L (P <0.05) ; DN I & figi £ 58 20
PAI-1 3 [ PAI-1 3 [K 4G/4G 3L X 4 K 7 F DN oK
IR WAL . DN I & 4% 48 21 5 DN R JIf & i
B 21 PAT-1 3 (K 4G 55 {7 56 PRURN 5G %6 7 3%
BE, & xR, 22 R A it F B L (P <0.05) 5
DN Jf & Jigi A% 4 41 PAT-1 5 [K 4G %5 o7 3 [K] 44 ) 55
T DN KRIF R MFEFEL . WK 2,
2.3 DN EEH & INiE e i &0 E R 5547

DI DN B35 &I R IBEAE (=0, /2 = 1)K
PR ZAE B, PAI-1 3 [ (5G/5G 3 K R AT 4G/5G 3 A
A = 0,4G/4G FEF R = 1) KiEHriy \TC /K F- LDL-C
IRV PR 2R B R B L 2T 4 B DR KT TR 7
SRR (s ) S H A& #H T 2R —
B Logistic |15 7347 , 45 54 &R : PAI-1 % [H 4G/4G
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F1 PMHEBEERFHILR

DN Jf- K s 2 68 4721  48(70.59) 46(67.65) 32(47.06)  23(33.82) 32(47.06) 36(52.94) 8(11.76)
DNRIFZMAESEA 81 4833 47(58.02) 45(55.56) 28(34.57)  18(22.22) 30(37.04) 34(41.98) 5(6.17)
X/ HE 1.556 2.525 2273 2.398 2.495 1.528 1.785 1.451
P 0.212 0.112 0.132 0.121 0.114 0.216 0.182 0.228

DN Jf- & fiitsi 4L 13241 +5.13  81.54+4.58 32 6 33 15.98 +2.57 7.71+1.28 8.21+1.36
DNARFFAMAEIEA  131.53£5.09  80.69 +4.32 28 3 31 15.32+2.41 7.54+1.16 737+1.18
X/ HE 1.047 1.164 0.537  2.398 1.587 1.615 0.850 4.037
P{H 0.297 0.246 0.464  0.121 0.208 0.108 0.397 0.000

DN J & Bt AL 16(23.53)  39.85+523  1021+1.53  715.96 + 105.94 7.63 +1.08 224+0.35 16.51+2.32
DN ARIFLINMEIEA  12(14.81)  38.68 +4.81 9.96 + 1.48 739.12 + 116.84 7.85+1.17 257+042  16.03+2.19
X*/HE 1.840 1.421 1.011 1.257 1.184 5.149 1.297
P{H 0.175 0.157 0.314 0.211 0.238 0.000 0.197

DNIfRIGAIAEL]  115.63£1249 41.69+659  598.69+8549 35123 £41.02 19.58 +3.26 2.45+0.41 1.79+0.29
DN AR RIRAEFELL 11848 +13.02 4278 +7.01  583.94£82.16  343.54 +40.03 19.01 +3.18 239£038  1.75+027
X/ 1.356 0.971 1.072 1.155 1.077 0.926 0.871
P1E 0.177 0.333 0.286 0.250 0.283 0.356 0.385

DN IR IitgAELH 5.95+0.85 223+035 5.36+0.74 1.42+0.23 3.47+0.61 3.41+0.48 15.96 £2.13
DN AR I it SE2H 5.81+£0.82 2.18+0.32 5.01 £0.65 1.48 £0.25 3.05+£0.52 3.19+0.41 14.12 +2.01
X/ tfH 1.021 0.910 3.073 1.513 4.537 3.018 5.416
PH 0.309 0.364 0.003 0.132 0.000 0.003 0.000

F2 WAPA-1EEBSHILE #l(%)

DN JF A AL 4. 68 34(50.00) 24(35.29) 10(14.71) 92(67.65) 44(32.35)
DN AR IR it SE2H 81 16(19.75) 22(27.16) 43(53.09) 54(33.33) 108(66.67)
ba! 26.179 34.834
PAl 0.000 0.000

FHF[OR = 5.859 (95% CI:2.003,17.142)1 3B M K FE[OR = 3.951 (95% CI: 1.626,9.603) 1% % DN
I K[OR = 4.545 (95% CI: 1.870, 11.046)] . LDL-C  H#HI LML HGERINZ(P<0.05). WE3.



#5151 GRLTH , % PAT-1 LR 2SS PR B £ 3 O A A AE A 56 R A5
%3 #0m DN EE FH & MIEIE ) % [E & —& Logistic BIVF 3 5 5
A b S Wald x*{ P OR fii %l
- ' X Fh I
PAI-1 L 5k 1.768 0.301 34.505 0.000 5.859 2.003 17.142
BT 1.514 0.269 31.677 0.000 4.545 1.870 11.046
LDL-C 1.374 0.213 41.612 0.000 3.951 1.626 9.603

24 B . LDL-C.PAI-1 EFESASMR—REE
& TR DN 25 H & miE LM E S

TR 45 9 K 77.78% . 87.65% . 85.19% . 92.59% ,
MR A R 75.00% | 70.59% | 67.65% | 85.29% , Ith £

ROC 28 25 K W , BTl \LDL-C PAI-13&  F A 70 ] 0.810,0.853,0.764 . 0.939. L3k 4
P2 APk — R B A B0 DN R E IR E i sE g AL L.
&4 EHTER.LDL-C.PAI-1 BR MR —REXEXS DN B & H & ML R T 6E
bR R IR —— o R o e iy
TR kR T B T ERR
BT > 84 0.810 0.740  0.880  77.78 0676  0.853 75.00 0.647 0833  0.000
LDL-C >347 mmol/.  0.853 0790 0916  87.65 0782  0.921 70.59 0.600  0.800  0.000
PAI-1 BRI 275 4G/4G 0.764 0.684  0.844 85.19 0.750  0.921 67.65 0.562  0.781  0.000
ey Al 0.939 0.900 0978 92.59 0.853  0.964 85.29 0.765 0914  0.000
100 — T 3G 10 ik A5 5 4 A8 B 5 B Ah , DN R IR O
= TR RE M ER 5 -~ Ik NS (1= = L 1
80 L BRI far R PAT-1 36 P 2 500 52
PAI-1 5 1Y 28 35 7K 7RG 1, 28 170 5% Wil i A2 T %
s 907 IV il ok AR 1 0 i A5 B8 e A XU o
5 AT 58 45 5 5 7% , DN 3 % [0 B JE 41 PAI-1 3
¥ w0 4 ) 4GIAG T BT 4G 5 (0 38 P4 % 4 25 T DN
A IR AT AL AL, B 7% PAT-1 3 [H 4G/4G S PR 0
207 _g}égﬁ%ﬂfzﬁﬁ e 5 DN Jf & B A A A7 OC . PAT-1 38 2o 91 1] £F 45 il
BH J 0% 390 (tPAuPA ) 5 P 8 8 2T 15 - . 4G/4G 3
i - o e s DRI TR 98 47 25 PAT-1 %% S VE 3 3, 1122 PAT-1 /KF
100-45 5t /9% T, PR AR AR R T T B IR T R
E1 #EHE.LDL-C.PAI-1 EE S A MTNDN BEHE BSOS PAL-1 AN i A 18 5 B, i DN ik

FefESERI ROC B2k
3 it

DN G Y g LRI S 2 40 3 104 P B 4
i L P 5K RE T T B LR BE S A | A RE A AL
S5 B AR A ) RE A 3 T 3 i 2l Jik B £ A I
AR B RIS X MR AR B LR N 2 — 5 O
U, DN 2 U DIRE T [, 1A N oK B B L I 7
eI, DA 40 gy 0L Ao LA B9 e AR R

W EER.OS 58 . MR ALA P Yy o
NF- Bl % , 02 7 PAI-1 B 5% 5%, 95 100 40 ) £F 7 3%
PE, S BUE/NER N o g B9 B e Ah, PAT-1
E o A ) R S5 4 R A P R A 9 P 2 R 2 i A
GRS [| B WA N = I A N () 1 R = 3
MR 2R R Logistic ES B TV
PAI-1 K& K A Z 350 & AT i . LDL-C J2 5% i DN &
B R AL A 2R, 275 JF EIAIE PAI-1 JE P Y &2
A BT  LDL-C 5 DN I & A st A O
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PAT-1 J R RS 0 X 45 378 BT % . LDL-C 55 i IR 48 5
Ak DN R T 20 24 B s S Bk 3 . DN i
BT 4 35 KRR AR W, 109 v s 8 e S S
S AR ™ T R SO N R 0 R R RE R
I 32F By Jk s o B Ak 1 T B, 8 i A B & A AL
LDL-C 7K - & A 51k 3l bk 9 i B 0 AR, B i 3l Bk
ok A S A B e, 3 S B B HE R I A RE L, 8 1
KA R, S B0 A e 28 FIBH 2, & 51 R
06 4 58 5 785 /K SF f9 LDL-C 76 1L 3 BE N DL & 51 &
PRE SN, SR AE IV A BE e A 45 N A2, 14 n ok
00 AR, B0 B mlz & AT ol v 8 I s A N At
HE N T R AR AE AL Y B AR, E— 2P 1 FE I
B W0 Bk RE B & AR KU . LEE "I o [
fik LDL-C 7K °F ] [ 1% 1 ifn 45 3 A0 KU . KHAN
SRR 5Y W 7%, LDL-C < 70 me/dL 7] J& % 32 2500 il
I 55 =58 K A KU R AT %6

PAI-1 {7 F AN 2856 £ 42 8 & (7q21.3-22) I,
PAI-1 2 21 20 £F 5 il I 38036 700 F DR 354 i 1) 32 2240
il 3R, 32 ) B R K A v I I A A S I A 4
EHRMEAREARMYEE IR, FEZ
PAT-1 85, £F 4k 85 1% fff J2 DR 35 100557 38 1 T % fi
o B AN ST Y Y L REE MR TR 2 A
P 55 i A v R G At g A XU AR OGS 3 2
WHREFRWEERERIRZ —, HRsh Fa&
TR AR G 10 22 5 P07 5, PAT-1 )3 8 1 X 3 b i
Y 151799889 “4G” 45 i K& [H 5 PAI-1 ¥ & 3 n A3
O, BTN A 2 A T DO O ST AR R
PAI-1 3 R 3% 14 2 25 1% 5 ) 1 675 {7 i 4G >5G,
4G S v KL DR 3G i n] 38 0 s 2 F 36 2 AT mRNA %
Ik, B I A PAT-1 2K -, JE T 52 0 £F %5 il R 58
%) - A7 K 1A% T 0 R ik aok AR 3G i A4 9B B X
B, DT AR 28 i 9 BE 4 A o 5 0 S PRIE 5T SR
PAI-1 5E [N 4G/5G 7 5 Y 4G/4G JE K B 1 5 2 4R 18
P B R Y & A 6 . CHOL ZEPIRF 5 R, PAI-1
L -675 4G>5G 5 i &= P BB 47 X . DAYCO
EPIEIE R, PAI-1 3L A 4G/56 285 2 k1
Bl 1Mk 0 25 TR O, 4G/4G FE DR RD Bl 1, e i 2
& A KU T o MAHMUTBEGOVIC 25> 8F 57 W 7%,
PAT-1 5£ [H 4G/4G 3 R AU FN 4G A5 v 3 [RJ R 5 i
FIK G AH X, ROC HhZR 45 B BoR, BT .
LDL-C . PAI-1 & A 2 25 7k B — e HK 4 7l I DN A&

H I K BB Y B SRR 43 0 K 77.78% . 87.65% |
85.19% . 92.59% , 4§ 5 1 43 5l A 75.00% . 70.59% .
67.65% . 85.29% , W Z& T T 2 43 7l 24 0.810 ., 0.853 .
0.764 ,0.939 , & B 3L F PAI-1 & K £ 25 7% % DN
I A Y 1) T A4 RE R A

25 TR, PAI-1 J:[H 4G/AG KL . BTl .
LDL-C 5 DN S35 I R AEAT O¢, = # B4 wl
DN fB % I K i A5 (4 R RE R4 o PAL-1 JE PRV 4
Z A5 DN B I & A B8 19 ¢ R i oK 58 3
B, o EAL I T I Se o8 o — 2R S0 . eAk
PAANFER A B, 52T IR T 2 A i
FEY K SNP A7 585 AT IR A .

2 £ X B

ERREYIRE A A S ol S R 1 4| K= o et I RA S A 7S A o 1
95 B 16 5 T (2021 4F f) [J]. o A8 8 PR O 2% 75, 2021, 13(8):
762-784.

BARUTTA F, BELLINI

(1]

[2] S, GRUDEN G. Mechanisms of
podocyte injury and implications for diabetic nephropathy[J]. Clin
Sci (Lond), 2022, 136(7): 493-520.

KAZE A D, JAAR B G, FONAROW G C, et al. Diabetic kidney
disease and risk of incident stroke among adults with type 2
diabetes[J]. BMC Med, 2022, 20(1): 127.

AGARWAL R, TU W Z, FARJAT A E, et al. Impact of finerenone-

induced albuminuria reduction on chronic kidney disease

(3]

(4]

outcomes in type 2 diabetes : a mediation analysis[J]. Ann Intern
Med, 2023, 176(12): 1606-1616.

RN, EUFIR, AR, S5 7 YR 0 S RS R AR R 2 25
PR PRI A P DG HE Y Meta 4387 [3]. b EIZH R AR WS,
2023, 27(23): 3763-3772.

WANG Z R, KONG L J, LUO G J, et al. Clinical impact of the
PAI-1 4G/5G polymorphism in Chinese patients with venous
thromboembolism[J]. Thromb J, 2022, 20(1): 68.

ONUR CURA D, YILDIZ S, ATAMAN E, et al. Relationship

(3]

(6]

(71
between plasminogen activator inhibitor-1 gene alterations and
fibrosis in peritoneal dialysis patients[J]. Ther Apher Dial, 2021,
25(1): 97-102.

AR 2 SRR A 2 . o I 2 BB BROS B VAT T (2020 4F
B[] H AR ZRE, 2021, 13(4): 315-409.

e B2 S W IR A O s R BRI B IR e PRA2Y T
EERT]. ThAE B e 2%k, 2021, 37(3): 255-304.

[10] rhAERE i 2 2 23, TPAR IR 24 2 W B 2 00 22 i L5
g2l S AR A T2 TR R R 2018[0). TR AR
Z&3%, 2018, 51(9): 666-682.

AGARWAL R, FILIPPATOS G, PITT B, et al. Cardiovascular
and kidney outcomes with finerenone in patients with type 2
diabetes and chronic kidney disease: the FIDELITY pooled
analysis[J]. Eur Heart J, 2022, 43(6): 474-484.

(8]

(9]

[11]

- 36 -



#5151 SKRELH , & PAI-1 RN 2350k SRR Ve BT A IAESERY 5 R FSE
[12] YANG J L, ZHANG X L, WANG L N. Effects of lanthanum 79(4): 349-358.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

carbonate and calcium carbonate on cardiovascular calcification
in hemodialysis patients: a systematic review and meta-
analysis[J]. Clin Nephrol, 2022, 97(1): 18-26.

NAAMAN S C, BAKRIS G L. Diabetic nephropathy: update on
pillars of therapy slowing progression[J]. Diabetes Care, 2023,
46(9): 1574-1586.

LIU J L, ZHANG L, HUANG Y, et al. Epsinl-mediated
exosomal sorting of DII4 modulates the tubular-macrophage
crosstalk in diabetic nephropathy[J]. Mol Ther, 2023, 31(5):
1451-1467.

ZHANG Q, JIN Y R, LI X M, et al. Plasminogen activator
inhibitor-1 (PAI-1) 4G/5G promoter polymorphisms and risk of
venous thromboembolism - a meta-analysis and systematic
review[J]. Vasa, 2020, 49(2): 141-146.

CHIU D, WEINBERGER J. Cerebral venous sinus thrombosis
and acute myocardial infarction in a patient with PAI-1 4G/4G
homozygosity[J]. J Stroke Cerebrovasc Dis, 2020, 29(11):
105250.

TANG G Y, LI S, ZHANG C, et al. Clinical efficacies,
underlying mechanisms and molecular targets of Chinese
medicines for diabetic nephropathy treatment and management[J].
Acta Pharm Sin B, 2021, 11(9): 2749-2767.

OGINO S, YOSHIKAWA K, NAGASE T, et al. Roles of the
mechanosensitive ion channel Piezol in the renal podocyte
injury of experimental hypertensive nephropathy[J]. Hypertens
Res, 2024, 47(3): 747-759.

LEE M, CHENG C Y, WU Y L, et al. Association between
intensity of low-density lipoprotein cholesterol reduction with
statin-based therapies and secondary stroke prevention: a meta-
analysis of randomized clinical trials[J]. JAMA Neurol, 2022,

37

[20] KHAN S U, KHAN M U, VIRANI S S, et al. Efficacy and safety
for the achievement of guideline-recommended lower low-
density lipoprotein cholesterol levels: a systematic review and
meta-analysis[J]. Eur J Prev Cardiol, 2022, 28(18): 2001-2009.
ALTALHI R, PECHLIVANI N, AJJAN R A. PAI-1 in diabetes:
pathophysiology and role as a therapeutic target[J]. Int ] Mol Sci,
2021, 22(6): 3170.

R A, e, KA, A5 7 P 10 S T D R 2TV Tl I
PO ARV ) e PR 2 A5 P S R AR IR T W g AR DG R[]
[l Ife R A 2, 2023, 26(5): 646-650.

CHOI G H, CHO S H, AN H J, et al. Association between PAI-1

[21]

[22]

[23]
polymorphisms and ischemic stroke in a South Korean case-
control cohort[J]. Int J Mol Sci, 2023, 24(9): 8041.

DAYCO J, ATAYA T, TIDWELL C, et al. Plasminogen activator
inhibitor-1

[24]
4G/5G polymorphism presenting as recurrent
ischemic stroke: the microthrombi shower[J]. Cureus, 2022,
14(4): €23828.

MAHMUTBEGOVIC N, MEHICEVIC A, ADLER G, et al.
Bosnian study on markers of ischaemic stroke in adults 20-50
years old (SMISAO): preliminary report[J]. Folia Biol (Praha),

2020, 66(5-6): 169-178.

[25]

(53 2 )

A5 g KA, B, X% . PAI-1 BRI 238 M S HE IR
9 15 9 SR O R IR AE ) DG R FSE[]. i AR R 20, 2025,
35(15): 31-37.

Cite this article as: ZHANG H Y, JIA J, LIU Y X. Association
between PAI-1 gene polymorphisms and cerebral infarction in
patients with diabetic nephropathy[J]. China Journal of Modern
Medicine, 2025, 35(15): 31-37.



