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Clinical significance of PAI-1 and MTHFR gene polymorphisms in the
high-risk population of venous thrombosis formation"
ZHEN Qingjie' ,\L1 Yun® ,LIU Chunmei'"
1. Department of Clinical Laboratory ;2. Department of Thoracic Surgery ,Shandong First
Medical University Affiliated Provincial Hospital » Jinan ,Shandong 250000 ,China

Abstract: Objective To analyze the distribution of PAI-1 and MTHFR gene polymorphisms in the high-
risk population of venous thrombosis,and to explore their clinical significance. Methods A total of 1 271 pa-
tients who underwent venous thrombosis gene polymorphism detection using time-of-flight mass spectrometry
in the hospital from January 2024 to October 2024 were selected as the research subjects. According to clinical
diagnosis results,they were divided into cardiovascular and cerebrovascular disease group (709 cases) , periph-
eral vascular disease group (266 cases),and tumor group (202 cases). Another 94 healthy volunteers from the
same period were selected as the control group. The genotype and allele frequencies of PAI-1 and MTHFR in
the selected patients were analyzed. The gene polymorphisms of PAI-1 and MTHEFR in patients with different
genders and different diseases were compared,as well as the clinical blood index levels of patients with differ-
ent diseases. Multivariate Logistic regression analysis was used to analyze the risk factors for thrombosis in
patients. Results The distribution of PAI-1 and MTHFR genes both conforms to the Hardy-Weinberg equi-
librium law (P>>0. 05) ,indicating population representativeness. There was no statistically significant differ-
ence in the genotype and allele frequencies of PAI-1 and MTHFR genes among males, females, patients with
cardiovascular and cerebrovascular diseases,peripheral vascular diseases,and tumor patients (P >>0. 05). The
D-dimer level of patients with PAI-1 5G4G/4G4G genotype in the cardiovascular and cerebrovascular disease
group was higher than that of patients with PAI-1 5G5G genotype (P <C0. 05). The homocysteine levels of pa-
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tients with MTHFR C677T CT/TT genotype in the three groups were significantly higher than those with
MTHFR C677T CC genotype (P <C0. 05). D-dimer (OR =1.53), homocysteine (OR =1. 13),PAI-1 4G/4G
(OR=6.95),and MTHFR C677T TT (OR =4.18) were all risk factors for thrombotic events (P <C0. 05).
Conclusion The distribution of PAI-1 4G/5G and MTHFR C677T gene polymorphisms is not related to gen-
der and disease type. Detecting PAI-1 and MTHFR gene polymorphisms has certain predictive value for the

occurrence of thrombotic events in high-risk populations of venous thrombosis.
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trometry detection technology

T K LA 4 2E (VTE) & B T bk P9l #e 2 R
S5 Ik BEL 2 1 [ 300 B A, DT 51 56 11 — 2R 31 A G o 3
AP R I PR R R . VTE 40 45 3% # Bk i A&
(DV'T) | fifif4: 2 (PE) S /i P # Ik il #2 (CVT) 45, J& 4k
S JULAE B Al ifn M AR v 22 05 58 = % LAY LA BN L AR
RFRENTHZ—8Tonz =", VIE &8 &1
i s A0 B B TR] L 6 B8 SR N BB R, R R I TS AN
A A7 A A ™ S AR R L Bl 2 4
2 4 B AN K R L B I AH O JE TR 22 25 M S e ik i A
IRV A S G 22 B Tz k. WRIEREZ S
P R A A T O A AU a0 £ T A2 W, DT
TFRAMAL I FLEEA YT MR . AR . VTE
S AL M s RS T R R B B 2 R i R
e b G N R i VTE BB F11 60%, HATE
0 1 s 22 A 3 DR AT i 55 T T L A TR BRI R O
AWESE R TRAT I ] BT 3 A I L R 4K 3 PAT-1 A
MTHFR FE K 22 25 4 56 A K 00 7 8 K i A4 2 B XU R
w7 A (S DAY B 5 B I PR 1 5 R R AT

Jok i #4 B 36
1 AR5 HZ®
1.1 — %Rl BEHL 2024 4F 1 A & 2024 4F 10 A5k

LFINRE —ER K= R A BB B R A 1
271 PIfE M BTN S, B 817 9, L 454 ], - 24 4E It
(60.8+11. 89 % . MR K12 Wr 4 2 73 by 00 I il 5
Y A1 (709 ) | A Bl I 78 9 5 4H (266 5] 1 i 98 26 3
202 ) . A AR UE =18 %5 B I PR 75 22 1§
AL SR HE AT DK IR A G L PRLAG I 5 K 5 AR oY
B, HEBRARUE - AT O 09 S0 7L 0 R 3 s 3 U 0
i S RN &4 (eGFR<C60 mL/(min -
1. 73 m®) ; A MWK R G # 5 AR A RSN (55
JE R R D 2 R . Sy R IRCIR) ) 94 i) i A I A A
TR, iS5 HE Y EEE A R E A AR
ELAKk 15 A< B 16 B 2 5t & b i (SWYX: NO. 2023-
415),

1.2 U 5A 2 A s %R 5B 4 i DNA
A% W 4R B 791 & ¥4 W [ VT 9 A AR R B B A FR
N BOCR AR 66 BE 3T Nano-300 W [ 470 M1 B8 5% X 2%
AR E] , QuantStudios w6 E & PCR YW H Ther-
mo /A . AT A 53 R I 2R 48 % A R AR S T Ak
R 28 WV 2 W R A B F R L

Gene polymorphism;

Venous thrombosis; time-of-flight mass spec-

1.3 ik HZ MMM (EDTA) $TEE 4 R 41l
3~5 mL, B 200 pL A0 % 4 0l DNA & $2 Bt
g b HEAT A% IR HE I, SR F it 43 )6 6 B 3 Nano-300
HEAT A% R W B R 5 A 1) ) 5 L SR MR BE =10 ng/pL.
Augoroso N 1.8~2.0, HFFAZER N Z CAT I ] 5T 15 A5 0]
RGN TR A Ak B R L A QuantStudio 5 %€
JeaE i PCR UK IR FE AT 9™ 3G L £k F 4 f )2 07 5 SR
TKAT S A] 5 GE AG I AR G % A S A 7R W AT PAT-L
4G/5G FH M MTHFR C677T KA Z AR,
1.4 St W Graphpad prism 48 T34
HATHECHE 73 7. Shapiro-Wilk £ 5% 4 41 £ 48 1F & H:
SARTEN A IES AT R 2 £ FR.H
AR ¢ K5, £ 41 8] b B R B R Jr 22 4%
FrsdRES A DL M (Q,, Q) FRn, 4 8k
Mann-Whitney U ¥ 53, £ 41 [8] 22 5% 4% #r 5k H
Kruskal-Wallis H ¥ 5, 8% Un (%) T, K
X KE, P<<0.05 HESAGIFEX,

2 % R

2.1 PAI-1 Al MTHFR 3[R 8045 {37 5 R A3 R 1 43
gL X1 271 BIWFFE X SR PAT-1 4G/5G Al
MTHFR C677T Wi Z MM S G R BR H
FHE PR R Ryl 578 I B3R 4300 29, 7406 .42, 8806, GF
o7 55 PR B 58 A8 B3R 43 il R 54, 72% .64, T5% . &5
I PAT-1 FERJHR 04 X7 =0. 03(P =0.99) s MTH-
FR B4 X2 =1. 08(P =0. 58) , i A 3 A Y
AT BL 4 75 & Hardy-Weinberg ~F i i€ 3, R A 52
IS s ok [ R — o TR B, B RIS, W

1.2,
x1 PAFl EFEZEABEHRHEED T n(%)]

S b i i ik
LI
5G/5G 258(20.30) 260(20.50) 5G 1 151(45.28)
4G/5G 635(49.96) 631(49.56) 4G 1391(54.72)
4G/4G 378(29.74) 380(29.94) — —

W — R B .

2.2 PAI-1 f1 MTHFR 3 H £ 25 P78 A [ P 5 RE
A B Aotk PAT-1 F MTHFER P 35 B () 2
PR 2R 53 A R A FE U 32 22 R RG24 L (P>
0.05), W3 3.4,



I i B P2 5 4 75 2026 45 3 F1 % 47 % 4% 53 Int ] Lab Med,March 2026, Vol. 47,No. 5 + 559 -
®2 MTHFREEZEABEFHAES M (X)] # 5.6,
i L SR 2.4 PAL-1 M MTHFR &[N B ‘3””“3@*45‘1*@?@
(=127 (n=127D (n=2 542) AT B GETTr, O INILAE 9 R 41 PAT-L 5GAG/
ce 170(13.38)  158(12. 42) C 896(35. 25) 4GAG FE AL By D-Z R KF 8 T 5G5G A
CT 556(43.75)  580(45. 66) T Voot AL RS G E (P <20, 05) MM H AR 4 bR 2
- EAcin 5e) Baacin o)) , - FIGEI ¥ L (P =>0.05), fELL L 3 48 %

2.3 AR EHE PAI-1 M MTHFR 3K £ 8064
il AuEuJI[LH@f”ﬁQH S L O A % s 2L L e R L R
M 4 K% PAL-L fl MTHFR £ [ %143 A 1 45
u;@al%ztm ZERTGIFE L (P>0.05), U

MTHFR C677T CC #1 CT/TT 3t 5 8 5 3% 14 1Ifs 74 1
W FE br LA, A B B 2 R 25 S WA Ge it L (P <
0.05), 3+ H MTHFR C677T CT/TT &KX A &£ &1y
[Fi] 74 > Jik 2 R 7K °F- BH & % F MTHFR C677T CC %

HAL A e i 22 R RGH#E X (P>0.05), W
% 7.8,

%3 AEEMAE PAFL EEASY 2 (%)]
H N Y B e
PAI-1 n
5G/5G 4G/5G 4G/4G 5G 4G
F 817 159(19. 46) 414(50. 67) 244(29.87) 732(44.80) 902(55. 20)
Ltk 454 99(21. 80) 221(48.68) 134(29.52) 419(46.15) 489(53. 85)
x* 1. 04 0.43
P 0.59 0.51
x4 AR ABE MTHFR 2B S % (%)]
B R HfFEN
MTHFR n
cC CT TT C T
Uzl 817 109(13. 34) 350(42. 84) 358(43.82) 568(34.76) 1 .066(65.24)
E/g 454 61(13. 44) 206(45.37) 187(41.19) 328(36.12) 580(63. 88)
x* 0. 90 0.47
P 0. 64 0.49
x5 ARAEFREE PALL EESHn(%)K 2]
B A A A (o
28 51 n
5G/5G 1G/5G 1G/1G 5G 141G
O T L 95 95 21 709 146(20.59) 348(49.08) 215(30. 32) 640 778
] 6] i A 95 95 441 266 49(18. 42) 139(52. 26) 78(29.32) 237 295
i JeA 4 202 48(23.76) 100(49. 50) 54(26.73) 196 208
X HR 2H 94 16(17.02) 47(50. 00) 31(32.98) 79 109
x* 3.61 2.66
P 0.73 0. 45
=6 AEEFREE MTHFR EE S %[0 (%) 5K 7]
B A A e 975|
28 51 n
CC CT TT C T
O i L4 95 95 241 709 95(13.40) 314(44.29) 300(42. 31) 504 914
] R i, A7 95 95 2 266 30(11. 28) 120(45. 11) 116(43.61) 180 352
Ji g2 2 202 34(16. 83) 77(38.12) 91(45.05) 145 259




+ 560 - EfrA I EF4F52026 483 A% 47 %% 58 Int ] Lab Med,March 2026, Vol. 47,No. 5

&R AEEREE MTHFR EE S %[0 (%) n]

215 n

cC CT TT C T
Xif e 21 94 11(11. 70) 45(47.87) 38(40. 43) 67 121
x° 4.65 0.61
P 0. 20 0. 90

=7 3 A PAL-1 5G5G #1 5GAG/4GAG ER B B ENIERMBIERLE R +s a(X)H M(Q,,Q;)]

. S I g A JEI PRl 459 41
i 5G/5G 5GAG/ 4GAG t/XF /U P 5G/5G 5GAG/4GAG /XU P
RIS () 60. 87411, 97 61. 1641131 0.28 0.78 54.24418.89 57.344:17.42 L1 0.27
P 0.51 0.48 2.43 0.12

Uil 98(19. 80) 395(80. 20) 26(15.50) 141(84. 50)

Z 48(22. 20 168(77. 80) 23(23.30) 76(76.70)
ML E A /L) 130. 00419, 41 132.50419. 91 1.38 0.17 129. 004-16. 65 131.10220. 11 1. 14 0.25
/R0 /1) 213.204:57.28  216. 60268, 93 0.54 0.59 229.304:69.68  231.3028L. 35 0.16 0.87
R I (<107 /1) 4,3242.41 4.3142.12 0.10 0.92 4,612, 39 4.59+2, 32 0.03 0.98
ALB(g/L) 39. 663, 97 40, 063,70 1.19 0.25 37.8544.70 38. 035, 82 1.19 0.85
)02 e 22 (ool / L) 16.52+5.03 16.62+6. 85 0.14 0. 89 18.17+7.99 19. 09+8. 69 0.38 0.71
B LRGSR ] () 11. 40+2. 52 11.32+1.43 0. 36 0.31 11.78+3.48 11.53+1.42 0.77 0. 44
LR SR L5 RS ] () 31.8443.19 31. 904, 47 0.17 0.87 31.8343.49 32.4846.21 1.19 0.15
LR AR (/1) 3.3940. 74 3.340. 81 0. 64 0.53 3.3840.91 3.59+1.33 1.69 0.54
B M E] () 13.844-1.23 13.8641.13 0.15 0.88 16. 67410 85 15. 3549, 52 0.82 0.40
DRk (mg/L) 0.61(0.33,12.93)  0.8(0.43,18.34) 34 825.00 0,04 2.20€0.69,17.81)  2.59(0.75,90.22) 4 195.00 0. 84
JIB [ i (mmol / 1) 4,061, 05 4,161, 11 0.91 0.36 4.5740.91 4,983, 74 0. 60 0.55
%% BE AR 1 (mmol /L) 2.4740. 83 2.5140. 84 0.57 0.57 2.8540.75 2.9040. 86 0.33 0.74
i+ % % IR 2 11 (mmol /1) 1.1520. 31 1.17+0.28 0. 64 0.53 1.170. 31 1.18220. 30 0.30 0.76

i 9 21
0 H
5G/5G 5G4G/4GAG /X2 /U P

FIE ) 63.96+6. 24 62.2148. 48 1.32 0.19
il 0.03 0. 86

5 25(24.27) 78(75.73)

‘e 23(23.23) 76(76.77)
277K F (g/ L) 131.70%16. 11 133.54:18. 32 1.04 0. 30
MR (X107 /1) 246.50+56. 88 230.70461.67 1.58 0.12
FrPERE 4N (X 107 /1) 4.05+2.16 3.6441.94 1.23 0.22
ALB(g/L) 42,0643, 43 41,6643, 34 0.71 0.48
[i] 74 2f2 Jbe 20 R ( emol /L) 14.34+4.25 15.60+8.57 0.93 0.35
Y AL T DT ] Cs) 10.81+0. 68 11.29+3.37 0.99 0.44
T Ak 4 B 1M % R ] () 31,6043, 42 31. 8745, 60 0.55 0.56
R E AR (g/L 3.40=+0.77 3.3040.91 1.08 0.27
E 1M T I (o) 13.48+0. 63 13.76+0. 93 1.94 0.06
D-— R & (mg/L) 0.55(0. 38,4.05) 0.52€0.26,11.09) 2 984.00 0.06
JIE [ B (mmol /L) 5.2440.98 5.261.18 0.12 0. 90
I %% B2 IR & 1 (mmol /L) 3.2540.81 3.2840.94 0.23 0.82

5 % ¥ I8 4 19 (mmol /L) 1.44+0. 31 1.40+0. 35 0. 60 0.55




E AT E S 2o 2026 4F 3 I % 47 %% 5

Int J Lab Med.,March 2026, Vol. 47,No. 5 e 561 -

®£8 3HAMTHFRCCHFCT/TTERBEEEMIERMARBIREE [T+t M%)k M(Q,,Q,)]

i, MRy iIIRER 7R JA L M R 2
" cC CT/TT t/XP/ U P cC CT/TT (/XU P
IR () 61.45+11. 82 61. 05211, 39 0.32  0.75 55.13418.85 56.98417. 58 0.54  0.59
el <0.01  0.99 0.75  0.39

5 66(13.39) 427(86.61) 21(12.58) 146(87. 42)

x© 29(13.42) 187(86.57) 9(9. 09) 90(90. 91)
ML A g/ 131. 804-23. 19 132. 0019, 26 0.1 0.9 127. 90424, 68 126. 90419, 72 0.25  0.80
IMi/IRCX10° /1) 214, 10459, 21 216.10267. 79 0.28 0.78 240, 90491, 59 229. 6077, 54 0.73  0.47
R R (< 107 /L) 4.33+1.92 4,30+2.02 0.03  0.97 5.25+2. 87 4.51+2.03 .64 0.10
ALB(g/L) 40. 0042, 98 39. 983, 86 0.45 0.9 38.0244. 61 37.9945. 71 0.02  0.98
[ 202 e 22 (ol / L) 14.0473.35 17.016. 81 0.42  <<0.01 13. 662, 99 19. 46411, 89 1.99 <<0.05
TR 100 S B ] () 11.21+1.45 11.52+3.25 0.91  0.31 11.78+3.48 11.53+1.42 0.77  0.62
T AL 53 1L 37 WA 1] () 31.40+3.05 31.97+4. 38 .21 0.22 31.16+3. 33 33.58+6. 28 1.42  0.16
LY R (/1) 3.39+0. 80 3.3440.79 0.51 0.6l 3.81%1.46 3.5541.28 0.96  0.33
B LGRS H] () 13.87+1.12 13.85+1.15 0.13  0.90 14,203, 12 16.197:12. 01 0.84  0.32
D H R (mg/L) 0.34(0.19,0.51)  0.35(0.21,0.65) 26 452.00 0. 33 0.65(0.33,3.25)  0.74(0.32,2.38)  2596.00 0.99
JIB i (mmol / L) 4,051, 14 4.15+1.08 0.81  0.41 4.5820.79 4,943, 51 0.41  0.68
1% B IS 2 1 (mmol / L) 2.44+0. 83 2.5140. 84 0.69  0.49 2.9240. 64 2.890. 86 0.13 0.9
1= %% AR 2 1 (mmol / L) 1.14+0. 24 1.1640. 29 0.71  0.48 1.080. 21 1.1940. 32 1.4 0.16

Ji 98 21
i H
cC CT/TT t/XE /U P

G @D 62.3549.09 62.68+7.82 0.22 0.83
51 0.06 0. 80

% 18(17.48) 85(82.52)

z 16(16. 16) 83(83. 84)
2T 2K F (g/L) 134.20£12.91 135. 9015, 64 0. 69 0.56
/MR (X 10° /L) 230. 20453, 73 235. 30462, 26 0. 44 0. 66
ef PR A i (<107 /1) 3.48+1.18 3.7742.10 0.79 0.43
ALB(g/L) 41,4943, 49 41.8023. 33 0.49 0.63
[F] 784 2 it 20 R ( emol /L) 12.75+2.78 15.85+8. 14 2.09 <0.05
T I T ST ] Cs) 10.744+0.75 10.740. 65 0.05 0.99
T A 3 V6 1L T A 1] () 30.19+2.51 30. 8643. 30 1.11 0.27
FHEE AR (g/L 3.2140.54 3.2640.72 0.33 0.70
V6 10 8 B [ (o) 13.72+0.72 13.72+0.92 0.02 0.82
D-— R K (mg/L) 0.26(0.15,0. 40) 0.31€0.18,0.56) 2 326.00 0. 14
JIF 5 B (Cmmol /1) 5.42+1.21 5.22+1.12 0.88 0.38
I %% BE i 28 1 (mmol /L) 3.4640.91 3.23240.91 1.31 0.19
i %5 B I8 R 11 Cmmol /L) 1.3640. 29 1.42+0.35 0.79 0.43

2.5 RN Z SR X AR & A R Z IR Logistic

[ 15 73 4

SRR D- TR AR R R R R R L PAT-1

4G/5G KA MTHFR C677T 3 [H BIAME y H 28+
AR MR ZRO="7,1==28) . #17

Z N & Logistic MIFA4¥H7, £ F 4 8% M55, 45 1
WR,D- 2B AR (OR =1. 53) ., [6] &2 bt % % (OR =
1.13) .PAI-1 4G/4G(OR =6. 95) . MTHFR C677T
TT(OR =4. 18) ¥ & il # F 44 & A e ke & (P <<



+ 562 - EfrA I EF4F52026 483 A% 47 %% 58 Int ] Lab Med,March 2026, Vol. 47,No. 5
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Expression of LncRNA-LINC00857 and ANXA11l mRNA in oral squamous
cell carcinoma tissues and their correlation with patient prognosis”
WU Zhongpeng' \LIN Shaochun' ,XUE Li*,LIU Yang'"
1. Department of Stomatology .Qingdao Hospital Affiliated to Shandong Second Medical
University/Qingdao Eighth People’s Hospital Qingdao »Shandong 266041 ,China ;
2. Department o f Health Management ,Qingdao University Affiliated Hospital ,
Qingdao ,Shandong 266000,China
Abstract: Objective To investigate the expression of long non-coding RNA (LncRNA)-LINC00857 and
annexin A1l (ANXA1) mRNA in oral squamous cell carcinoma (OSCC) tissues and their relationship with
patient prognosis. Methods From March 2018 to January 2021, 127 OSCC patients admitted to Qingdao
Eighth People’s Hospital were selected. Cancer tissues and adjacent tissues obtained from surgical resection
were used to detect the expression of LncRNA-LINC00857 and ANXA1 mRNA by real-time fluorescence
quantitative PCR. The differences in the expression of LncRNA-LINC00857 and ANXA1 mRNA in cancer tis-
sues with different clinical pathological characteristics were compared. The survival curves of OSCC patients
with different LncRNA-LINC00857 and ANXA]1 expression were plotted using Kaplan-Meier. Univariate and
multivariate COX risk ratio regression analyses were performed to identify the factors affecting the survival of
OSCC patients. Results The expressions of LncRNA-LINC00857 and ANXA1l mRNA in the cancer tissues
of OSCC patients were higher than those in the adjacent tissues (P <C0. 05). The expression of LncRNA-
LINC00857 and ANXAI11l mRNA in the cancer tissues of OSCC patients was positively correlated (=0. 570,
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