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[# E] BB HITESETHEIE RS 2 BUBE RS (T2DM ) 1 I5AE S BE W P % (MAFLD ) A G, 773k
TEEL 2023 4F 1 H—2024 4F 4 J T3k B4 Be 2 — W BE Be N 4 I RHIGA 9 T2DM SR 3 167 i) AR E 5 e 45 21

434 T2DM 41 44 {5 F1 T2DM-MAFLD 21 123 ], #R 4% I i iF #8  ( FLI) ¥ T2DM-MAFLD 835 43 A% KBS E 20 37 16)
(FLI<30) "R IE2H 46 6] ( FLI 30~ <60) | 5 KU I 2H 40 461 (FLI=60) o > FHBEIC 6 528 IR BRHalae i T R SE T4 DG 46
PR BREE 1 (FE) A e H ki ALY 4 (GPX4) JEMES (ROS) ARG A & UG BE R W 5t 4 (ACSLA) A I
HRK(GSH) #HEE ALY AL EF(SOD) 17K ;2R Pearson K Spearman #H5&HEHT8R L T- M1 F8F5 5 T2DM-MAFLD £
B RFEAR A AH M ; Z & Logistic [MIH43HT T2DM & &E MAFLD fysZmF R, &R 134 FE ROS,ACSL4 7K
S HL#E, T2DM 20 < J5 XU IV 2H < v XU IV 26 < 7o XUBR: SIF 40 ( F/P = 112.240/<0.001 ,42.118/<0.001 ,22.607/<0.001 ) , IfiL
i GPX4 GSH .SOD 7K Fb 4, T2DM 41 > XURE: IV 2H > R JRURS: SIP 21 > e XURS: I 2 ( F/ P =40.784/<0.001 ,11.040/<0.001
17.371/<0.001) ; BMI FPG \HbA, . TG TC .GGT HOMA-IR 7/K-F L, T2DM ZH < XU M 21 < Hh XIS SV 2H < i JRUS: S 41
(F/H/P=5.904/0.001 ,25.409/<0.001 ,26.011/<0.001 ,16.694/<0.001 ,6.633/<0.001 ,91.146/<0.001 ,44.600/<0.001) ,
LDL-C 7K L3, T2DM 20 <% KU 37 2H < XU W48 ( F/P=17.215/<0.001) ,HDL-C 7K F LbA%, T2DM 2H > XU W7 4H >
H XU S 21 > 55 KU 4 ( F/P=6.894/<0.001)  2RFET-AH X F8 4% FE .GPX4 .ROS ACSL4 GSH ,SOD 5 T2DM-MAFLD
BEIRRIESR BMI, FPG HbA, TG . TC HDL-C CPS HOMA-IR .GGT ¥JFFEA K (P<0.05) , {25 LDL-C FINS JGHH
WA (P>0.05) ;BMI 5 . FE & . ROS & \ACSLA4 5 .FPG /& \HbA, 5 . TG & .GGT & .HOMA-IR /& T2DM # & &
A MAFLD B ST fER B 2 [ OR(95%CT) = 1.182(1.003 ~1.392) ,1.044(1.009 ~ 1.080) .1.552(1.512~1.592) .1.008
(1.002~1.014) .1.879(1.051~3.360) .1.760( 1.114~2.782) .1.209( 1.007 ~ 1.453) .1.072( 1.025~1.121) .1.482(1.152~
1.906) ], GPX4 B2t s AR 4P I 25 [ OR(95%CI) = 0.951(0.912~0.993) |, 451  HIET: 5 2 BB IR AR AR SC NG B
PR AT A K

[ E8ER]  ACUHARSCHE W R 5 2 BB IR s BB T s R S5 550 AR Sk

[HE4SZEE] R575.5;R587.1 [ CEkdRIZED] A

Correlation analysis between ferroptosis-related indicators and metabolic-associated fatty liver disease in type 2 diabe-
tes mellitus Shi Limin" , Zhang Ziqi, Zhao Ting, Li Min, Sun Jian.” Graduate School of Baotou Medical College, Inner
Mongolia University of Science and Technology, Inner Mongolia , Baotou 014040, China
Funding program: Science and Technology Project of the Public Hospital Scientific Research Joint Fund of Inner Mongolia Acad-
emy of Medical Sciences (2024GLLH0600)
Corresponding author: Sun Jian, E-mail. 420324803@ gq.com

[ Abstract] Objective To investigate the correlation between ferroptosis-related indicators and metabolic-associated
fatty liver disease (MAFLD) in type 2 diabetes mellitus (T2DM). Methods A total of 167 T2DM patients admitted to the
Department of Endocrinology of the Second Affiliated Hospital of Baotou Medical College from January 2023 to April 2024
were selected. Based on abdominal ultrasound results, they were divided into a T2DM group (44 cases) and a T2DM-MAFLD
group (123 cases). According to the fatty liver index (FLI), T2DM-MAFLD patients were further divided into a low-risk sub-
group (37 cases, FLI < 30), a medium-risk subgroup (46 cases, 30 < FLI < 60), and a high-risk subgroup (40 cases, FLI =
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60). Enzyme-linked immunosorbent assay was used to detect the levels of ferroptosis-related indicators including ferritin (FE),
glutathione peroxidase 4 (GPX4), reactive oxygen species (ROS), acyl-CoA synthase long-chain family member 4 (ACSL4),
glutathione (GSH), and superoxide dismutase (SOD). Pearson and Spearman correlation analyses were used to investigate the
correlation between ferroptosis-related indicators and clinical parameters in T2DM-MAFLD patients. Multivariate logistic re-
gression analysis was performed to identify influencing factors for MAFLD in T2DM patients. Results Serum levels of FE,
ROS, and ACSL4 showed an increasing trend: T2DM group < low-risk subgroup < medium-risk subgroup < high-risk sub-
group (F/P=112.240/<0.001, 42.118/<0.001, 22.607/<0.001). Serum levels of GPX4, GSH, and SOD showed a decreasing
trend: T2DM group > low-risk subgroup > medium-risk subgroup > high-risk subgroup (F/P=40.784/<0.001, 11.040/<0.001,
17.371/<0.001). BMI, FPG, HbA ., TG, TC, GGT, and HOMA-IR levels showed an increasing trend: T2DM group < low-risk
subgroup < medium-risk subgroup < high-risk subgroup (F/H/P=5.904/0.001, 25.409/<0.001, 26.011/<0.001, 16.694/<0.001,
6.633/<0.001, 91.146/<0.001, 44.600/<0.001). LDL-C levels showed: T2DM group < low-risk subgroup < medium-risk sub-
group (F/P=7.215/<0.001). HDL-C levels showed: T2DM group > low-risk subgroup > medium-risk subgroup > high-risk
subgroup (F/P=6.894/<0.001). Ferroptosis-related indicators FE, ROS, and ACSL4 were positively correlated with clinical in-
dicators BMI, FPG, HbA ., TG, TC, CPS, HOMA-IR, and GGT in T2DM-MAFLD patients (all P<0.05). FE and ROS were
negatively correlated with HDL-C ( /P=-0.255/0.001, —0.160/0.039). GPX4, GSH, and SOD were negatively correlated with
BMI, FPG, HbA, , TG, TC, CPS, HOMA-IR, and GGT (all P<0.05). Multivariate logistic regression analysis showed that high
BMI, high FE, high ROS, high ACSL4, high FPG, high HbA, , high TG, high GGT, and high HOMA-IR were independent
risk factors for MAFLD in T2DM patients| OR(95% CI)=1.182 (1.003-1.392), 1.044 (1.009-1.080), 1.552 (1.512-1.592),
1.008 (1.002-1.014), 1.879 (1.051-3.360), 1.760 (1.114-2.782), 1.209 (1.007-1.453), 1.072 (1.025-1.121), 1.482 (1.152~
1.906) ], while high GPX4 was an independent protective factor [ OR(95% CI) = 0.951 (0.912-0.993)]. Conclusion Fer-

roptosis is associated with the progression of metabolic-associated fatty liver disease in type 2 diabetes mellitus.

[ Key words)]
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Metabolic-associated fatty liver disease; Type 2 diabetes; Ferroptosis; Fatty liver index; Correlation
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1.3.2  T2DM-MAFLD #H JCH8 Fn ezl . B b 3 & ik i
K AU-2700 H A=Ak 73 A ASUR: D 2 15 18 (FPG) |
WEAG T 25 1 (HbA ) H Il =R (TG ) | & I8 [&] fiE
(TC) /=% B N8 8 1 A [ B ( HDL-C) AR %5 B2 )18 2 1
IR EE LDL-C) AR BE & S5 LB (GGT) (25 i ik &
E (FINS) %5 C K (CPS) /KF

1.3.3  FLI 15 K& 4y 41 BMI = R i & (ke)/ & &
(m)?, 5 Z B8 50 ( HOMA-IR ) = FPG ( mmol/L) x
FINS ( mU/L)/22.5 (2R FH f 5 B B 37 Al ) | FLI =

0.093x In(TG) +0.139x BMI+0.718% In( GGT) +0.053x WC-15.745
[ 0P h® neen 1o+

e()_()%x In(TG)+0.139x BMI+0.718% In( GGT) +0.053x WC-15.745 :I % 1000 4%
T2DM-MAFLD 5553 AR KRS .41 37 491 (FLI<30) |
R XU I 20 46 1] ( FLL 30 ~ <60) . 75 XU . 2H 40 151
(FLI=60) " |

1.4 St RF SPSS 26.0 B4 5dm 5 it
O THECTERE DI S BT (%) Ko, A 1A [
BRI X K0 A5 G E S A (T R BER DL v es R
7,2 IR G ABCR FH A ST AR AS ¢ Ky, 22 2 ) L AR
FH ANOVA 43t , i — 20 PP LL 84T S-N-K £ 55 5 it

Fz 1 T2DM 41} T2DM-MAFLD 4% W 21 kA0 T- A S P 4 HL AR

BRI M(Q,,Q4) Fom , ZA I HLHR
FH Kruskal-Wallis H 6 % 3 81, 3 — 2 W W LB 4T
Mann-Whitney U K56 ; % ] Pearson & Spearman FH &
PO R BE T A L AR B 5 T2DM-MAFLD 34 IIfi IR
BERIAH N ; Z2 K Logistic 815047 T2DM (34
KM MAFLD 52 N & . P<0.05 b 22 %A 4 it
2 &% R
2.1 HFET-HIKRIEFRELER I FE ROS,ACSL4 7K
A, T2DM 21 <R XU IV 20 < b JXURS: SIF 4 < e XU G
W4 ; 1ML 3 GPX4 GSH SOD /K He# , T2DM 4 >k XL
I STV 2H > RS M 2H > g KURE 2 ( P<0.01) , WL 1,
2.2 £ T2DM-MAFLD A %I RIS bR L BMI,
FPG HbA, TG . TC GGT HOMA-IR /K F H4Z, T2DM
ZH <A AU SV 4 < v XU IV 2H < s XU SV 4H ( P<0.01)
LDL-C 7K He#5, T2DM 41 <5 XU S 41 < 7 XUS: I 20
(P<0.01) , = AU S 28 T35 AN BH & (P>0.05) 5 HDL-C
IR HEHR, T2DM 41 > 1% XU I 4 > i RS ST 2 > 5 XL
KV 4H (P<0.01) , L 2,

(x#s)

Tab.1 Comparison of ferroptosis-related indexes in T2DM group and T2DM-MAFLD subgroups
a5l %R FE(pg/L) GPX4(ng/L) ROS( pg/L) ACSL4(ng/L) GSH(ng/L) SOD(ng/L)

T2DM 4 44 150.05+16.39 663.79+35.70 10.72+0.88 514.97+388.54 60.46+25.63 117.10%35.70
T2DM-MAFLD £ 123

AR XU ST 20 37 168.57+24.39° 630.66+63.40° 12.24£1.27° 868.65+408.58" 45.41+21.87° 91.18+19.63"

e XU 24 46 213.63+28.96" 572.67+60.52% 13.98+1.29% 1 030.71+448.80" 40.17£25.64 86.36+17.08"

1R AU I 21 40 236.87+25.79"  547.18+53.66 15.55+3.74" 1 267.28+479.30"  30.76+23.58*  76.15+32.17%
FAE 112.240 40.784 42.118 22.607 11.040 17.371
PH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

;5 T2DM 4 [LEE, * P<0.05 ; SRS LA, " P<0.05 5 5 H MU T4 LE %, < P<0.05

R 2 T2DM £H % T2DM-MAFLD £ W20 T2DM-MAFLD ARG FRIEFRILEE ()
Tab.2 Comparison of T2DM-MAFLD-related indexes in T2DM group and T2DM-MAFLD subgroups

- ] T2DM-MAFLD #f ) )

A TDMA(n=44) e W H (n=37) TR (nd6)  FRREA(noa0y  HE P
BMI(kg/m?) 23.79+2.37 24.36+2.78 25.60+2.04% 25.84+3.28% 5.904 0.001
FPG( mmol/L) 6.78+1.52 8.52+2.05% 11.35£4.32% 13.32£5.51°%° 25.409 <0.001
HbA, (%) 7.72+1.17 8.71+1.41° 10.03+1.72% 10.49+2.03 26.011 <0.001
TG ( mmol/L) 1.14+0.33 1.71+0.86 2.13+1.06" 3.41+2.73%¢ 16.694 <0.001
TC( mmol/L) 4.18+1.25 4.28+1.15 4.95+1.32% 5.10+1.24% 6.633 <0.001
HDL-C( mmol/L) 1.43+0.65 1.13£0.27* 1.08+0.27° 1.0520.43" 6.894 <0.001
LDL-C( mmol/L) 2.42+0.86 2.56+0.91 3.36+1.09%" 2.77+1.21° 7.215 <0.001
GGT(U/L) * 17.00(15.80,26.00) 23.00(18.00,30.00)  57.00(39.25,63.00)*  74.50(46.00,98.00)* 91.146 <0.001
FINS(mU/L) * 11.15(6.68,25.93) 12.75(7.40,27.36) 13.85(8.26,19.97) 15.56(11.55,19.29) 0.860 0.835
CPS(pg/L) * 0.86(0.57,2.47) 1.29(1.05,2.68) 1.68(1.07,2.01) 2.25(1.39,2.65) 2.086 0.104
HOMA-IR * 2.92(2.52,5.46) 5.34(3.64,6.72)° 5.85(3.92,8.48)" 6.72(6.18,8.44) 44.600 <0.001

TE: " A M(Q,,05) 0 5 T2DM 4LLEEE, * P<0.05; SRR WAL LA, " P<0.05 5 15 P RS W41 R, © P<0.05,
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2.3 BRIET-MICIRFRS T2DM-MAFLD H2 IIf K38 b
BIAH R8T R A Pearson AHIG 23T IE S 404 W 1T
PORL, R Spearman AHOC/H AT ECRORE 5 AR IE S5
MRt ek, BRAET- M CHE 45 FE ROS ACSLA 43
55 T2DM-MAFLD M35 Il JR¥5 45 BMI,FPG HbA
TG . TC .CPS HOMA-IR ,GGT & IF M %, 5 HDL-C &
T (P<0.05) ; BRILT-HI L F5 b5 GPX4 GSH,SOD
43 35 T2DM-MAFLD f& % IIfi JK #8 #% BMI, FPG
HbA,, TG, TC,CPS, HOMA-IR, GGT £ i 4 % (P <
0.05) ; #RFET-HISEHG 55 LDL-C \FINS JCH 3 M 561k
(P>0.05), L% 3,
24  Z WK Logistic [ IH 41 T2DM & & & 4
MAFLD (52 RE DL T2DM 8% &2k MAFLD A
A (R 17 B RC07), L EiRg5 R P<
0.053 H 4y F A8 (GE 248 i JREACA) T Z &R
Logistic @Uﬂﬁi}’*ﬁ, ZE R R . BMI & FE 5  ROS &,
ACSIA 5 FPG %5 HbA, 55 TG %5 .GGT & . HOMA-IR
R T2DM 3% & 4= MAFLD [k ~7 /a6 B 2, GPX4
RIS ORI IR ER (P<0.05) , W3R 4,
3 i3t i

H AT MAFLD 8 A & BRI A T 2 fi i 1 i
WP , [RI At T2DM B 2 f % DL A 1k R E =2
—. MAFLD &Ll R 58 4%, 325 19 5 440
FR AL 5 B A G 55 T2DM BE R, Wi E A0 B AE
PRI H L AR T2DM BB A8 1 o AR 25 mT 3
it Z FHL 5 &R . — 0 38 2 O AUk R 9
FZNE , 73 —5 THI A 32 175 2 P9 JB D9 0 38, 3 g Lot RN
IUEHERRS B AEIIEE, BN EANE SRS Z K
PO, B2 5 EONF 40 B s B0 G 5 (0B o B 1k R BE
AWFFE KR IL, T2DM-MAFLD FF RS 5 7238 1 v XSG V. 2H 8

R4 T2DM B KLE MAFLD (£ K% Logistic [ 47
Tab.4

Risk multivariate Logistic regression analysis affecting the

occurrence of T2DM-MAFLD

A A5 B SEfH Waldfi P{E OR{E 95%CI

BMI & 0.167 0.057 7.162  0.046 1.182 1.003~1.392
FE 75 0.043 0.012 17.140  0.012 1.044 1.009~1.080
GPX4F  -0.050 0.020 9.166 0.022 0.951 0.912~0.993
ROS 7 0.106 0.044 7.745  0.007 1.552 1.512~1.592
ACSLA & 0.008 0.003 8.391  0.006 1.008 1.002~1.014
GSH 1% 0.018 0.025 0.497 0.507 1.019 0.965~1.075
SOD # -0.135 0.056 6.643 0322 0.874 0.670~1.141
FPG 0.631 0.297 4.522  0.033 1.879 1.051~3.360
HbA, & 0.565 0.193 8913  0.015 1.760 1.114~2.782
TG i 0.190 0.038 5924  0.042 1.209 1.007~1.453
TC & 0.086 0.026 8264 0.546 1.090 0.824~1.442
HDL-C i 0.056 0.018 5.873  0.872 1.060 0.520~2.205
LDL-C & 0.059 0.021 6248 0.714 1.062 0.768~1.456
GGT & 0.070 0.023 9.208 0.002 1.072 1.025~1.121
HOMA-IR & 0.393 0.151 4.855  0.009 1.482 1.152~1.906

HHY BMI FPG . HOMA-IR %+, HRIBIE L,
JBR 5 S AR S E BE AU S 1 B 2l T2DM HE AR
MAFLD f XU . Zhang 251 5T 2], FPG 7K T
fFE MAFLD &A= i) 81 25 6 [ &=, X — CBRFE R
JEARER LN 3 AP A R S 2 A5, Wi,
X T2DM F8 3 S AT 5 20, ol O A o o IR | i
P4 il 46 1E 5 3 BN T BB 2 ORI R Ty B O 4 2%
MAFLD B %4,

BRAET 23 R R ) — P Rk 5 T e Rt
YRRFET IR, R A L 322 4 i P g it 4 Ak
PRI R A G, BFE R, FAE T S R 2
5 538 B A FH T4 e H Bk A i R e, DA )
S50 BT A AL B D BE , 3 A ROS K E B, I
51 & MM A B AL E ST BRBE T A A

R 3 BILTHISAEARK TS T2DM-MAFLD 8 I FRAE AR A AH S

Tab.3 Correlation analysis between ferroptosis-related indexes and T2DM-MAFLD-related indexes

B FE GPX4 ACSL4 GSH SOD
r i P1{E r{i PH r i PH r{i P1H r {8 P1H r g P1H
BMI(kg/m?) 0.204 0.008 -0.126 0.016 0.336 <0.001 0.179 0.021 -0.231 0.003 -0.239 0.002
FPG(mmol/L) 0.494 <0.001 -0.422  <0.001 0.508 <0.001 0.200 0.009 -0.320 <0.001 -0.282 <0.001
HbA, (%) 0.365 <0.001 -0.323  <0.001 0.497 <0.001 0.286  <0.001 -0.186 0.016 -0.328 <0.001
TG( mmol/L) 0.505 <0.001 -0.334  <0.001 0.440 <0.001 0.212 0.006 -0.286 <0.001 -0.238 0.002
TC(mmol/L) 0.266 0.001 -0.203 0.009 0.214 0.006 0.062 0.028 -0.178 0.022 -0.074 0.031

HDL-C(mmol/L)  -0.255 0.001 0.160 0.039 -0.160
LDL-C(mmol/L) 0.141 0.069 -0.140 0.070 0.121

FINS(mU/L) -0.033 0.675 0.001 0.994 -0.025
CPS(ng/L) 0.204 0.008 -0.184 0.018 0.173
HOMA-IR 0.308 <0.001 -0.359  <0.001 0.286
GGT(U/L) 0.588 <0.001 -0.647  <0.001 0.527

0.039  -0.056 0.041 0.129 0.097 0.134  0.084

0.120 0.074 0.344 -0.105 0.175 -0.083 0.284
0.752 0.136 0.081 -0.010 0.897 0.097 0.214
0.025 0.246 0.001 -0.257 0.001 -0.157 0.043
<0.001 0.345  <0.001 -0.299 <0.001 -0.175 0.023
<0.001 0.372  <0.001 -0.236 0.002 -0.293  <0.001
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WS I 2 Fh O Wb, Hoh, GPX4 2 ERIE T
KA OCEEBARAL , AFF 5% & IR A T H R ] LAB
AR GPX4 By ik MR vE AT 4N & AR gkae =" AHF
GERIN, WA IR VA8 P G B R2 B B i, GSH , GPX4
IRFERRAK, ROS K- T, i 3 Logistic 1815 43 #7 % 8L
GPX4 JiEd& &4 MAFLD f9{34 1 % ROS T2 &
A MAFLD (s fa e N 2 #7R GPX4 TIREsZ il &
BT LB R Go sz B, dE A A AL R T ik & 2k
TR, X 5 Wang 251" Zhu 257 B9 AF 77 45 SR AH
FF, L8 GPX4 JK S n] DL # ) I 2k 36 T Fn i
MAFLD, ACSL4 J2 i i e A i 5 2298 50 [R5, [l s
IR BRIET- M OCHE R -, BRI AL 2% 40 B R W, TE Ak i
ACSLA AL & Z AN FIR I R 14 g 53 25 9 6, 18 it
Bt AL = W AR SRR AE T AR g
WMELH] T2DM-MAFLD 41 58 ACSL4 7K -5 T 4l
T2DM 41, HLBEE RS UG8 PR B 0% i = i B T
TR AROCHE S K L5 TG 2 IEA DG, 487 i
JEFH 5 T RE 30 ACSLA ik IR, GPX4 7KK R,
ROS 7K3-TF =7, 1 1 3 23 B B i S Ak 3 3 15 54k
FET AR MAFLD A9 &A=, REAEAFSE 3R W, Bk 2 2
BRAET KA B EALG 22—, FLAT fh & BR iad A Ak 4
LI, IS AT 47 4 Ak 2R A5, MUTT B EE MAFLD >
AWFFEELS] T2DM-MAFLD H3% FE /K FFik B,
GPX4 7P REAIK, ROS 7KF- T, HAS [R] M 2 [A] 4 2. 30
W RS TT22 2R, Hadad Logistic |5 438 & B
FE FHE 2 & 4 MAFLD RYFE I R & | #278 FE A2 pliad
ZR T A AN T | RSB T [RFE T2DM AR
AP S h R R
4 & ®

Zr b TR gk R IR it AR B R AL
FRRE F0 55 | AL 38 R 3 SR AR R R BB T & A,
J&l T2DM-MAFLD f 3 Jié SR W A8 ¢ | B FE T4
KAEHR S T2DM-MAFLD &R % Y], il GE 4 M TE Y
PG, AW BT T — & SR, (B 77
— LB JE R, T REA S A Al RE Tk IR A S Bk
FET- A XA FR K5 T2DM-MAFLD 2 [ iR G R |
W ICIE IR AR TS B 1 N TR B R, AR vT DL i
KFEA B AT B PE BAS B 52 AR IS PR 5 R A TR R
v F e I P SR (el W I ERUIEN
1EE HHk A R

T WA RIS T % SRS R SRS i 0
2y TR F B RS ST ST R, SR AR R R A A T
TR, Gl 78] 3R BT B TR T %6, i
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IML7E AG GPIHBP1 7K-F- 35 i i AL W i i A 12 I
F g 1% PEAG 19 o (H

XN E B, LA REHE ATHE— Bk F

HATWH . PeriaRHL I E (2021SF-309)
FEHBANL: 721000 [ 7G 520 , B OSBRSS L\ L B B P9 3}
WAEVEE . DR, E-mail :810777020@ qq.com

(# ZE] H#H WIWTMIEBREAEIVRE (AG) MR ABEBIESE S ®EREOLS6HA 1
( GPIHBP1 ) 7K F- %o Ml Fi o 40 O BS54 ( DR ) B 38 A= UM PR W0 ) 0P 48 ( PDR) MY PPAL &% BE, 3k 1EIR 2022 4F 1
H—2025 4F- 2 H BRI BA SR JL/A-E BE BE P4 IRBHIGA (14 2 U PR (T2DM ) B35 338 fil°h T2DM 41, #8%% DR &
R JRAE DL T2DM 523543 PDR IE4H (62 ) A PDR(NPDR) IE.4H (73 ) .3E DR(NDR) IF.2H (203 f]) , 53 2 B[R]
T = B gt R AR 5 60 151 it e Xt FRAH SR P HK S0 28 1 B A U Il ¥ AG . GPIHBP1 7K -5 Z A & Logistic [543 #7
T2DM 3 DR M PDR KA & SRR I 2 ; 23 TAERHE (ROC) fIZe 43 BT L7 AG .GPIHBP1 /K F-Xf T2DM %
DR % PDR Wiz Wiskfie., &8 Si@ N B4 A, T2DM 241135 AG 7K EREAK . GPIHBP1 /K FEF+ 55 (/P =9.398/<
0.001,12.221/<0.001) ; %5 % I, NDR IF.2H NPDR WF41 PDR W.2H 174 AG 7K FAK UK FEAR , GPIHBP1 7K 4K ¥k
T+ (F/P=58.552/<0.001.75.813/<0.001) ; Z [ & Logistic [8 )34 #r 7%, T2DM 5 7 K  HbA,, 75 .GPIHBP1 & N
T2DM £ # DR PDR &4 & JE AT G K ZE [ DR:OR(95%CI) = 1.902(1.482~2.442) .6.111(1.790~20.861) .1.010
(1.004~1.016) ;PDR:OR(95%CI)= 1.741(1.361 ~2.228) .2.842(1.012~7.979) .1.007( 1.002~1.012) ],AG &5 ~Ah7r
A HE R OR(95%CI) = 0.962(0.929 ~0.996) ,0.965(0.936~0.995) ] ; IfiL 5 AG .GPIHBP1 7K - Bl K — Bk &2 W
DR /i AUC 4 0.790.0.816.0.897, —F B &L T4 H B M2 Wi Al BE ( Z/P = 5.442/<0.001 ,4.779/<0.001 ) ; fiL. 7§ AG .
GPIHBP1 /K-l K — I 412 Wi PDR 1 AUC iy 0.784,0.796,0.865, — #H Bk G L T 45 H M2 Wi Ak Be (Z/P =
3.945/<0.001.3.200/0.001) , £ T2DM HE& I AG /KFFEAL .GPTHBP1 /K F-THiE 5 DR & 4= & VA<, 1L
7% AG GPIHBP1 7K B A A% DR % A 4 R BA B R 2 Bk it

[SCBEIR]  WE IR A0 0 B A2 s IR AL B DL s AR AL B AR BB 2 i B IR R ML 45 B 1 PPk Ak Re

[hE4SZES] R587.2;R774.1 [ XEktRIZEG] A

The value of serum AG and GPIHBP1 levels in the diagnosis and evaluation of diabetic retinopathy Liu Yanjun, Ma
Donghui, Zhang Yaping, He Xiaoyi, Zhao Huanlao. Department of Endocrinology, 987th Hospital of Joint Logistics Support
Force, Shaanxi,Baoji 721000, China
Funding program: Shaanxi Provincial Science and Technology Plan Project (2021SF-309)
Corresponding author: Ma Donghui, E-mail. 810777020@ ¢q.com

[ Abstract] Objective To investigate the efficacy of serum acylated ghrelin (AG) and glycosylphosphatidylinositol-
anchored high-density lipoprotein-binding protein 1 (GPIHBP1) levels in the evaluation of diabetic retinopathy (DR) and pro-
liferative DR (PDR). Methods A total of 338 patients with type 2 diabetes mellitus (T2DM) admitted to the Department of
Endocrinology, 987th Hospital of Joint Logistics Support Force from January 2022 to February 2025 were selected as the
T2DM group, and 60 healthy individuals during the same period were selected as the control group. Based on the occurrence
and development of DR, T2DM patients were divided into a PDR subgroup (62 cases), a non-proliferative DR (NPDR) sub-
group (73 cases), and a non-DR (NDR) subgroup (203 cases). Serum AG and GPIHBPI1 levels were detected by enzyme-
linked immunosorbent assay. Multivariate logistic regression analysis was used to analyze the relationship between serum AG
and GPIHBPI levels and the occurrence and development of DR and PDR. Receiver operating characteristic (ROC) curve
analysis was used to evaluate the efficacy of serum AG and GPIHBPI levels in the assessment of DR and PDR. Results
Compared with the control group, serum AG levels were lower and GPIHBPI1 levels were higher in the T2DM group
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(/P=-9.398/<0.001, 12.221/<0.001). Serum AG levels decreased sequentially, and GPIHBP1 levels increased sequentially,
across the NDR, NPDR, and PDR subgroups (F/P=58.552/<0.001, 75.813/<0.001). Multivariate logistic regression analysis
showed that a longer duration of T2DM, higher glycated hemoglobin, and higher GPIHBP1 levels were independent risk fac-
tors for the occurrence and development of DR and PDR [ OR(95% CI)=1.902 (1.482-2.442), 1.741 (1.361-2.228), 6.111
(1.790-20.861), 2.842 (1.012-7.979), 1.010 (1.004-1.016), 1.007 (1.002-1.012) ], while higher AG levels were an independ-
ent protective factor [ OR(95% CI)=0.962 (0.929-0.996), 0.965 (0.936-0.995)] .ROC curve analysis showed that the area un-
der the curve (AUC) for serum AG, GPIHBP1 levels, and their combination in evaluating DR were 0.790, 0.816, and 0.897,
respectively. The combined evaluation was superior to either marker alone (Z/P=5.442/<0.001, 4.779/<0.001). The AUC for
serum AG, GPIHBP1 levels, and their combination in evaluating PDR were 0.784, 0.796, and 0.865, respectively. The com-
bined evaluation was superior to either marker alone (Z/P=3.945/<0.001, 3.200/0.001). Conclusion Decreased serum AG

levels and increased GPIHBP1 levels are closely associated with the occurrence and development of DR. The combination of
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serum AG and GPIHBP1 levels has high efficacy in evaluating the occurrence and development of DR.

[ Key words)

binding protein 1; Evaluation efficacy

B s L P e LB A AR ) A3 1 5, R
iR A 90% A 2 RUBE R 9% (type 2 diabetes mellitus,
T2DM) ') BR 96 A0 9 5555 2 ( diabetic retinopathy,
DR) J& T2DM f8 3 T 2 A SOl 8 I A aE , H b 34 A= 1
B JR 9 A ) 55 A ( proliferative diabetic retinopathy,
PDR) BTy L 71 61 3% © AR T BOR /Y 5 2
PRI B, K PPAG DR RILHER L N %, DR
R RIS B JNE R B A | A8 PN K 4500 i
FRAR I ZE LA 2 A OGN HER T R L LK
% (acylated ghrelin, AG) N BYUREN—FMIEL, A
g B AR AT A R ORI PR TS, Li 45 4l
T2DM B ML AG KRR, I 15 s 42 ) A R 2%
DIAISG, WAL R R e MURE G e IR A
H 1 ( glycosylphosphatidylinositol-anchored high density
lipoprotein-binding protein 1, GPIHBP1) J&— 1 Jg & [
JAw e TS s N ] B [ S A R
Kurooka 251" #Z1# , T2DM 3% IfiL7E GPIHBP1 /K °F-F+
i, MR TS O A i 8% gt — 2 T . (H H BT
KILTE AG  GPIHBP1 /K-F-5 DR 5 & #Y SCHk 2 iE 473
R BT IADTFE LTS AG . GPTHBP1 ZKF- %t
T2DM 4 DR K& PDR HJIZWisk g, OB WT .

1 #ZEREFE

1.1 IEPRERE #EHL 2022 4F 1 H—2025 4F 2 H Bk
PREGRBBA S JL/\ L B e 4 23 I BRI 19 T2DM. 83
338 il T2DM 41, 55 199 {4, £ 139 f3i], 4 i 28 ~ 85
(57.81+8.83) %/ ; T2DM i F£ 3~ 15(5.36+1.88) 4F; Ik
JHS 123 4], AR4E DR & AR K JEAEOUR T2DM B3 3
> PDR W40 (62 f4i]) \4F PDR(NPDR) W40 (73 f) |
A DRONDR) SE2H (203 i) 7 6 [ 30 = e A B A
R 60 Ry fi XS REAH 55 38 1], 2 22 1], 4% 20 ~

Diabetic retinopathy; Acylated ghrelin; Glycosylphosphatidylinositol-anchored high-density lipoprotein-

80(56.78+7.25) % . T2DM 41 5 it Xof FE 20 14 1) 4F
W, 225 Rt B L (P>0.05) , HA AT,
AHIFFE AR A BE Be A0 P2 D1 S5 b M (2021-136) , 521
B R R A R BB S R

1.2 SRPIEREARME (1) ARRE. DFER =18 £
QFF A 2 BUBEIR IR B 646 (2020 4ERR) Y1
BB PRI AE G IR 995 B 16 22 22 Rk b B R 4R (2021 4F
Ji) ) A % T2DM DR PDR IS W AR i ; Bl R
ORLERE . (2) HEBRARE . O 3 A NPT R 2
Y13 @A B e s B s 1 TS IR 55 H AR IR
I D5 IR0 R KB ZE Ao IR R &
AEME BB R A LA RS ; © 5 IR IR R BT B AT |
PR g g 5 At AR 35 1 5 05 5 @ v g B @
L2/18 PR GL BAE ; @ ABERTIEZ BT DR IRYT ; QU ik
FFIE L

1.3 USR5 07k

131 IGIR TR . e T2DM B85 M0 L AR 0%
T2DM Ha & ML WA 28 i 1% (FPG)  BEAR 141
M (HbA,, ) | ILAE 48 b [ SVIH [ EE (TC) | H il =1
(TG) = % B2 g & 1 IH [ B ( HDL-C) I %5 B2 Bg 2 1
fETE R (LDL-C) ] 4%,

1.3.2  IiL% AG .GPIHBP1 /KK . F T2DM 4 A B
YR e A o X R 2L AR A ) SR 4 2 IS e K UL 3l 25
PRI I , 2R FH R S 2 W B VR A I AG (75 5 B
FREA W) B2 A R 2 w0 &, 5245 . STH-012833) |
GPIHBP1 (I NBER A R A BR A il &, 185 .
KM096109 ) 7K.

1.4 G5k EJH SPSS 28.0 #4-4i it Mk
Pt o THECTORE LU B SR B LY (%) 6w , 4L 18] H 35 R
x> Ko F5 A IEAS A BT R axs R 2 4
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i) LR ST AR AS ¢ K, 241 8] LEECR H F R
%N Logistic [A[14347 T2DM ## DR & PDR k4=
KIBMFEW N ER ; 2 & TAERE (ROC) #hZk 43 #7 1l
% AG GPIHBP1 /KF-XF T2DM % DR A PDR AY2
Wrzk e, P<0.05 HZEFAFIEE L,

2 &% B

2.1 2415 AG .GPIHBP1 /K FIb#k 5 fd HExt e
Y A, T2DM 4LIME AG /KR  .GPTHBP1 7K -7t
L, A G E L (P<0.01) , W3R 1,

R 1 {EEXMEA S T2DM 4HIM¥E AG .GPIHBP1 /K
Uﬁiﬁf (xxs,ng/L)

Tab.1 Comparison of serum AG and GPIHBP1 levels between
control group and T2DM group
Eiggl| % AG GPIHBP1
fd R X IH 2 60 274.92+83.46 659.23+177.65
T2DM 2H 338 172.31+32.52 981.25+238.56
tfH 9.398 12.221
P1H <0.001 <0.001

2.2 £ W41 T2DM i & I K %R A1 IS AG,
GPIHBP1 /K V- LA Bl & 9% 1% N 8, NDR W7 4 |
NPDR W.4H . PDR W40 T2DM Ji§ & 4K ¥k ZE K | FPG .
HbA,, \LDL-C GPIHBP1 KPR F+i5 , AG KPR
FEAR(P<0.01) ,3 W40 HABER} LA 22 R o gt it
X (P>0.05), W32,

2.3 ZPKE Logistic [MIH453#7 T2DM £ 35 DR & PDR
KAERRERRFWKZ LI T2DM #2% DR, PDR k4
KIENFAE (WA 2 N1/ N0"), Lk
Hr P<0.05 T H (LA JREAN) B A, i

T2 Logistic AT, 45 R 87~ . T2DM JiFE K |
HbA & .GPIHBP1 &~ T2DM 3 DR .PDR &k
RIS fER R AG 5 Al S 4P R R (P<0.01 B
P<0.05), L3 3 % 4,

R3 ZIHE Logistic FIIH4M4T T2DM B ¥ DR A4 KR 5
LGS ES
Tab.3 Multinomial Logistic regression analysis of serum AG and

GPIHBP1 levels with DR occurrence and progression

SRy B1H SE{i Waldfi P{H ORMH  95%CI

T2DM fEFE K 0.643  0.128 25.421 <0.001 1.902 1.482~2.442
FPG 0.606 0.374 2.617  0.106 1.833 0.880~3.817
HbA, 1.810  0.626  8.350  0.004 6.111 1.790~20.861
LDL-C # 0.280 1.056 0.070  0.791 1.323 0.167~10.488
AG & -0.039 0.018 4.707  0.030 0.962 0.929~0.996

GPIHBP1 &  0.010 0.003 11.007 0.001 1.010 1.004~1.016

£ 4 ZHE Logistic BIF20Hr T2DM B PDR &4 K R HI5
LGISES
Tab.4 Multinomial Logistic regression analysis of serum AG and

GPIHBP1 levels with PDR occurrence and progression

CES B1H SEA Waldfi P15 ORI  95%CI

T2DM #0555 0.126  19.495 <0.001 1.741 1.361~2.228
FPG 0.068 0.296 0.052  0.819 1.070 0.599~1.911
HbA 1 1.045 0.527 3.934  0.047 2.842 1.012~7.979
LDL-C & 0.034 0.864 0.002  0.968 1.035 0.190~5.632
AG & -0.036 0.016 5.235  0.022 0.965 0.936~0.995

GPIHBP1 % 0.007 0.003  6.920 0.009 1.007 1.002~1.012

2.4 [fil¥ AG.GPIHBP1 /KFXF T2DM # # DR M
PDR Hi2WisifiE £ #ilifiiE AG . GPTHBP1 /K Fi2
T2DM H## DR J PDR %) ROC <k, fitath< T im

2 AW T2DM B G RGORHIE AG GPIHBP1 /K- H AR
Tab.2 Comparison of clinical characteristics and serum AG and GPIHBP1 levels in T2DM patients with different DR severity

T NDR W40 (n=203) NPDR W41 (n=73) PDR 4 (n=62) X2/F 8 PiH
HIH(%) ] 122(60.10) 41(56.16) 36(58.06) 0.364 0.834
M (s, %) 57.98+8.39 57.42+10.40 57.69+8.38 0.110 0.896
T2DM Jif (x5, 4F) 3.06+1.35 7.36+2.52 10.52+3.58 314.396 <0.001
W4 FE (s, mmHg) 128.37+8.30 129.32+7.70 129.45+6.65 0.667 0.514
£FIKJE (#+s, mmHg) 86.56+4.72 86.52+4.56 87.50+3.96 1.101 0.334
W A8 S [ 4] (9% ) ] 73(35.96) 25(34.25) 25(40.32) 0.575 0.750
FPG (#%+s, mmol/L) 8.70+1.40 9.24+0.90 10.05+1.28 26.929 <0.001
HbA,,(%+s,%) 7.79+0.84 8.57+1.03 9.37+1.18 71.064 <0.001
TC (s, mmol/L) 5.02+0.51 5.16+0.63 5.12+0.39 2.459 0.087
TG ( x+s, mmol/L) 1.75£0.31 1.81x0.29 1.83£0.35 2.096 0.125
HDL-C (s, mmol/L) 1.07£0.11 1.04£0.15 1.03x0.10 2.730 0.067
LDL-C( #+s, mmol/L) 2.76+0.43 2.98+0.63 3.29+0.69 24.823 <0.001
AG(#+s,ng/L) 185.44:£29.40 158.04+25.72 146.13+26.22 58.552 <0.001
GPIHBP1 (x+s,ng/L) 875.25+198.92 1 099.78190.31 1 188.75+206.56 75.813 <0.001
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FAUC) ,Z5 R B 7R : L7 AG ,GPIHBP1 7K -l f2
THBRA LW DR B9 AUC M 0.790.0.816 ,0.897, —#&
BCEE T 45 A Baphi2 Wi 3 fig ( Z/P = 5.442/<0.001 |
4.779/<0.001) ; IfiL. 3§ AG,GPIHBP1 7K - 8l Kz — %
&2 PDR 19 AUC 4 0.784 ,0.796 ,0.865, —- & Bk
AT 4 A B2 W 3L BE (Z/P = 3.945/<0.001
3.200/0.001) , WLFE 5 F 6 5K 1 K 2,

XS5 il AG .GPIHBP1 /KFE%F T2DM 3 DR H)i2 Wik i
Tab.5 Evaluation of serum AG and GPIHBP1 levels for DR

B EARES
R R AUC  95%CI  IHURSE H S Q%
AG 175.18 ng/L. 0.790 0.743~0.833 0.840 0.571 0.411

GPIHBP1 1 013.97 ng/L 0.816 0.770~0.856 0.696 0.749 0.445
THBA 0.897 0.860~0.927 0.694 0.923 0.617

%6 IMiF AG GPIHBP1 /KF-%} T2DM £ # PDR (712 Wil ik
Tab.6 Evaluation of serum AG and GPIHBP1 levels for PDR

B - ) 2%
o f WBHE  AUC 95%CI  URUE ASSE ég
AG 145.94 ng/L 0.784 0.736~0.826 0.661 0.772 0.433

GPIHBP1 1151.90 ng/L. 0.796 0.747~0.835 0.808 0.620 0.428
THEBRA 0.865 0.824~0.900 0.776 0.807 0.583

0.8

0.6

0.4

— AG
GPTHBP1
— ZHEWE

0.2

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

113§ AG GPIHBP1 /K-F-iZ i T2DM /& ¥ DR £ ROC
it £k
Fig. 1 ROC curve of serum AG and GPIHBP1 levels for
evaluating DR

3 %W i

T2DM & o TR AL T @ B R 2, vl 5 R A
Pox 5 4 AL P 2 40 A 47 0 0L 7 e 3 P T, R
PRI LA PR A5 17T 5 & DR, %8 0] PDR EJ | %5
T S A B A 1 PR v | e A5 1R
AEICH T RAHT A N A K2 RO

1.0F
0.8F
o 0-6F
B
0.4F
0.2k AG
—— GPTHBP1
— ZEBA

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

B2 IfiLi& AG.GPIHBP1 /K2 Wi T2DM H# PDR i ROC
ik
Fig.2 ROC curve of serum AG and GPIHBPI levels for
evaluating PDR

MBI ARDI R A G A — 873, (B AR AR 58 4 LIk
DR #E & 1 73 DR HAT — 8 1 ml 33 e | 0 R B 2P Al
DR &AL JRARH S5 HAT DR A2 W 32 2K
T T IR S AT 96 R IR RS 1M s B A ER JISOe 24 A 1
W Z A A e v (AR & Ll A B HL S
B, ALESREE TR 250 A s

SRR A8 Ak 7 ORI A8 PN R #540  DR &R
IR ML | 4 S 2 I BE 9 G e M R A AR 1k
L, OO I BRI P B S 0 R R A I
TE B, B IR i — #0190 o e 412 1 DR A 2% A ket
BYURE R FEEH E WM —F Z IR, 74 H bt
TEEEEALIE B AG KA PE, RE L 45 & F i =k
B A KRR I R Z K 1a T 254055 %,
NI R AEHL R PUEACFI RS i 9 R AR S2i
Won, LB YRR BEINS] Toll #£5Z 44 4 F1 NOD F£52
TRGE S5 MR DGR (1 3 Ak /IMAE Sl 5%, AT
ACRE R DR I R TP A R M s T A R
DUk RE D8R B IR A T 2538 S AR DR R R 1k I
o7 AR N I8, AT R G R R R 2 g T
WFFE IR B YU o 22 ad S A SR
ARAR 1 Bz 240 i 5P 17 8 R T, DT 2l 5 A0 5 Ty
REL'S) BOHEMNIME AG T REXT DR HAT —E IR E.
ARG LI, T2DM H 3 (L AG KP4 i e %o HE 41
A%, I3 AG 7K FF & 4 DR PDR R 97 [ 2,
Trotta 25" i , T2DM H3% M35 AG 7K 40 9 i
o i S s iR Ko i R e LI AT RE R
AG FHEREZE AT Bl 5 RAZ A AE KR AR - R



- 138 - FEMET A4k 2026 4F 2 49 25 445 2 ] Chin J Diffic and Compl Cas, February 2026, Vol.25,No.2

SZAR 1a IV Toll #£5Z 1K 4 NOD HE2Z (R R 1 2544 35k
FHOCHE M 3 RPE/MASEAE F@ %, T AR R 3Rk
SRR 8 e IS 17 X R TR S Al I 25 PR BB SR 1 AG B
g VIR B R G IR R R A B
WEEREE T A0 000 BES 200 i Ak 10 800 45 R A0 L O 1, A
P RS 25 # ATl B, NI R AIE DR & 2B K J IRUBR: 2
LR, AG REA I LRSS SR 1/ C-Jun N 2K Ui PG5
S ORISR B AN M) RE B AT, 1 5 B 5 2 A R 4y
Wh, s AR A EE ALIA T AL B 3, 1 — 2
DR KR

PRI R € 2R 1 1 20 M B o Al S v vl o s e
RN ST S Y AR = K A IR O 11 U8 s o s ey
PRI BEREAT , DT S 5 B 400 1) FEoi5 A 114 & 74
k™ GPIHBP1 f& i B 4N I 4 P 5 40 i ik 1
— PR IR LA A B 1, BB TR A
PR AN - R AT N o i B K M S R S R X
WA G IR ARG , Z 5 H Il = BRI B, e
JERaZAS M SCHEN T 5288 B, GPTHBP1 761 R %
/NER P IERR I gH 2 IR 2235 , GPTHBP 1 Ik 3234 AT il 55
ik =Eek e 1, Wi FBUmAE 7% ', GPTHBP1
SRS T T PRSI B Sl Ik o R R R e A | I 398 5
PSR R R 8 D I T GPTHBP1 1] g X
DR HA —EIiIRM A, AW &L, T2DM 2 I
GPIHBP1 7K - %5 f i %o B8 26 7} &, HL1fiL 7 GPIHBP1
KFEFHE A DR.OPDR RAMEK I E, X—45485
REFE T GPIHBP1 £E T2DM PN I JE i 40 41 P I 6 ik
AR IE I A —3, #1278 GPIHBP1 7EB R T o] fig
FEAELH R F2 38 T IR LT AKSF s %, W5
Sk, T2DM b 2 H i 5 22 HK e mT 0 i) P U i iy 4 41
GPIHBP1 133k, Hil 55 H i — g 19 /K fi# 58 1, S 2UIR
FAREEAL Y L mAEAR AR AL B BT R T
B4 N B2 9 GPTHBP1 W] AE K 874 % a4 44
BB, AT S 35016138 GPTHBP1 A Fh i
KL, 13 GPIHBP1 ZKF-Ft 5 Al e — i FE b e ikt
PRI A PN B 45475 2 88 o o B 1 40 GPIHBP T 23k U
I Z 5 DR & 4 K, Kurooka %51V R & 31,
A DR PR B | 10 2805 728 25 i A8 O R E Y
T2DM & # 1fL7H GPIHBP1 /KT, HH T 5 ki
IR K v H i = TR AE TG A S A DG

AHESE A KB, T2DM S 2K HbA, =i F DR &
A ST fE RS R 2K, S R AR ST ARG — 2 b
PRI 7 T E K 2 8 5 g ARG 400 Do S A L 5 PN Bz 240 e
AIFETEE A, #E3h DR /9% £ & Y s HbA | T
P A T AW 4 ) 22t 2 ) v IR X o — R

O S5 1 B IR, 380 DR 2 2 & i XU 388
AT ROC ML s, L7 AG,GPIHBP1 /K-FEE G
LW T2DM 3 DR . PDR (% AUC KT H4 [ Bl 3
W, $27% M3 AG GPIHBP1 /KF-4A B T2 W DR &
PDR,, 1fij [F] B A I i35 AG . GPTHBP1 7K1 b 25 2 5
ZWIELRE , S DR B XU PEAL A 43 J2 1 g 4t 1%
E I MLTR b L il
4 & i
g5 ik, T2DM 8 M3 AG 7K P R A,

GPIHBP1 /K-F-Ft 55 DR &4 A& J % UIAH G, 35 Bk
41207 DR J PDR &A: R SR A AR = , A i R0
P A R R A AR T TR R S A TR i R )
FARAE SR AT g bl BT S AR A
HRR, KAESHEMEL AG  GPTHBP 1 7K - it 175 18 A% (1)
Ak IR TCT W — 2 #E DR & AR R JE i R
KFR o RRBITREZ bl KA RIS IEDT ST, 455
LHLNE AN S AL | Bl S g, ARG L 28k s 1z 5
B 2 AG 5 GPIHBPL 7€ DR AJw L
TSR IR R HAE S R B0 6 bR SO TEIR
I SRl PR R AL
F 532 A 1R H T W] ORI 25 i 58
T

X BB IR &, Tl R e SR E B A
P BB AT IR I B, 18 SO AL IR I SE A
T ORI A I 0SB B AT B —  EAT ST AT A e
MRS R, PR e R
S Sk
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MLYE Sirtl | Sirt6 7K 54 R e A5 ¢ H N B Y 56 &
KizWrhr B

R AR fth, B R

FETH . EH AR REEE U H (2022-1-6012)
FEHBAL: 101300 LB L IX AL g e IR}
WAEVEE . B, E-mail ; 756496061@ qq.com

[# E] BHH TSRS B R T 1(Sirtl) |\ Sirt6 K508 R 56 15 N B (DC) B 56 R XS Wit
., FiE  HIBEMEEI 2024 4 1 A—2025 4F 6 Fdbmtmilil X dgh g pe IREHIGA 1) DC R 113 6 (DC 4) 4%
11 LB BE BRI A 19 540 T2DM fB A 113 46 (‘T2DM 20 ) R g e R4 3 113 ) (fgR R HRZH ) | AR 4R 11 P s 40 B 4
DC B 4> R DC LA (34 ) P DC A2 (43 1)) (R 3H DC W20 (36 1) o SR T TR B0C B 922 WA BT ok 46 U0 1, ¥75
Sirt1 ,Sirt6 7K ; Spearman FHC R ELSHHT ML Sirtl | Sirt6 /K5 DC 20 WIAH M ; Z2 3 Logistic BIH434T DC &4
52 (R 2 5 32303 TARFRAE (ROC) B2 AP i 26 AT LT Sint1 |, Sint6 KX DC &A= 2 Wisiie S IG IR 5 . 4
F X R4 T2DM 41 ,DC A I3 Sirtl | Sirt6 7K PAKIRFEAL(F/P=312.468/<0.001 ,257.992/<0.001) ; F-H# DC ¥
20 T DC AL B DC AL IS Sirtl |\ Sirt6 KRR FEAR ( /P =240.406/<0.001 ,158.124/<0.001 ) ; DC 4 IfiL i
Sirtl Sirt6 K531 52 AR (r./P=~0.653/<0.001 . -0.680/<0.001) ; T2DM #5 T2 K \HbA, i~ DC & 2 B <7 £
K ZE [ OR(95%CI) = 1.741(1.329~2.282) .2.217(1.241~3.960) |, Sirt] & . Sirt6 & A M2 AF K E[ OR(95%CI) =
0.692(0.606~0.791) ,0.720(0.636~0.815) ] ; L7 Sirtl , Sirt6 7K ¥-2000 K — F B A2 W7 DC By F L (AUC)
0.808.0.796.0.901, ~FBEA (LW (G0 T 2 M8 W7 ( Z/P=3.692/<0.001 ,4.428/<0.001 ) ; Je 55 th 28 B 7R | 75 B {H HE
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Relationship between serum Sirtl, Sirt6 levels and diabetes in patients with diabetic cataract and its diagnostic value
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dren’ s Hospital of Beijing, Beijing 101300, China
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[ Abstract] Objective To investigate the relationship between the levels of serum sirtuin 1 (Sirtl) and sirtuin 6

(Sirt6) and diabetes in patients with diabetic cataract (DC) and its diagnostic value. Methods A total of 113 patients with DC
admitted to the Ophthalmology Department of Shunyi District Maternal and Child Health Hospital, Beijing, from January 2024
to June 2025 were prospectively enrolled (DC group). In addition, 113 patients with type 2 diabetes mellitus (T2DM group)
and 113 healthy individuals (control group) matched at a 1:1 ratio were included. Serum Sirtl and Sirt6 levels were measured
using enzyme-linked immunosorbent assay. According to the stage of cataract, DC patients were divided into early (n=34),
middle (n=43), and late (n=36) subgroups. Spearman correlation analysis was used to assess the association between serum
Sirt1, Sirt6 levels and DC stage. Multivariate logistic regression was performed to identify factors influencing DC occurrence.
Receiver operating characteristic (ROC) and decision curve analyses were used to evaluate the diagnostic performance and
clinical benefit of serum Sirt] and Sirt6 levels. Results Serum Sirtl and Sirt6 levels decreased progressively across the con-
trol, T2DM, and DC groups (F/P=312.468/<0.001; 257.992/<0.001), and further declined with advancing DC stage (F/P=
240.406/<0.001; 158.124/<0.001). Serum Sirtl and Sirt6 levels were negatively correlated with DC stage (r,/P=-0.653/<
0.001; —0.680/<0.001). Longer T2DM duration and higher HbA, were independent risk factors for DC, while increased Sirtl
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and Sirt6 levels were independent protective factors [ OR(95% CI)= 1.741 (1.329-2.282), 2.217 (1.241-3.960), 0.692 (0.606—
0.791), 0.720 (0.636-0.815)]. The areas under the ROC curve for serum Sirtl, Sirt6, and their combination in diagnosing DC
were 0.808, 0.796, and 0.901, respectively. The combined diagnostic model performed better than either marker alone (Z/P=
3.692/<0.001; 4.428/<0.001). Decision curve analysis showed that within a threshold probability range of 0.15-0.95, the com-

bined model yielded greater net clinical benefit than individual Sirtl or Sirt6 levels. Conclusion Serum Sirtl and Sirt6 levels

are significantly decreased in DC patients and are associated with disease occurrence and progression. The combined detection

of Sirtl and Sirt6 provides superior diagnostic performance and clinical benefit, suggesting potential value for early diagnosis

and risk assessment of diabetic cataract.

[ Key words)
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SR (P<0.01) LR 1,

R 1 EFBEXHRZL T2DM 41 DC 2L Sirtl | Sirt6 K- LA
(x+s)
Tab.1 Comparison of serum Sirtl and Sirt6 levels among healthy

control group, T2DM group, and DC group

4G 15155 Sirt1 (pg/L) Sirt6( ng/L)
feBREXT B 21 113 31.07+5.06 45.55+5.13
T2DM 4H 113 21.61+3.63 36.91+3.64
DC # 113 16.97+4.15 31.51£5.13
F 1y 312.468 257.992
P1E <0.001 <0.001

2.2 DC #BFH 3 WA I Sirtl Sirt6 KFHeAE 1
Sirtl Sirt6 /K42, 8 DC 4l <3 DC 4 <
I DC WA (P<0.01), WL 2, Spearman 544y
%, DC B F I Sirt] \Sirt6 K43 5 P R4 1
RS (r/P=-0.653/<0.001,-0.680/<0.001) ,

F2 ANEMEEME Sirtl Sin6 KK (x+s)
Tab.2 Comparison of serum Sirtl and Sirt6 levels among the three

DC subgroups

M 1% Sirtl (ne/L) Sint6(ng/1.)
B De W 34 21.49+2.74 36.54+4.00
T3] DC WA 43 16.89+2.03 31.67+3.02
Wiy DC TW2H 36 12.79£2.31 26.5622.93
FAH 240.406 158.124
Pl <0.001 <0.001

2.3 T2DM 45 DC AR kL 5 T2DM 41t
#,DC 2 T2DM 2K, HbA . . FPG TC . LDL-C /K-
JH&E  HDL-C K-F- A% (P<0.05) , WL3% 3,

2.4 ZHEK Logistic [MIH54T DC & A ()52 i [ R
LA DC R AE A R AR (WRE 217 5 /0™ LAk
WEE R P<0.05 Wi H (GELLA i, R A) S A AR
i, T2 E Logistic [BIHAMT, 45 5 IR . T2DM J%
K HbA =8 DC & A Bk S fa e R & Sirtl 5
Sirt6 = A ST (P<0.01) , L3R 4,

2.5 IfiL¥ Sirtl Sirt6 /KX DC 12 WIRLHE Kl R %%
FIEM Mg Sirtl (Sir6 K2 W DC 5 ROC i
£k IFTREM L T AL (AUC) , 25 B R L7 Sirtl |
Sirt6 7KV & — KB A2 W DC B AUC 2k 0.808 .
0.796.0.901, A B2 Wi i (AL T s ( 2/
P=3.692/<0.001 4.428/<0.001) ; o5 £k ., 76 %
{EAE%0.15~0.95 YL N, IL3 Sirtl | Sirt6 KFEEA 2
Wr DC (38 ss K TERpis b, Wk 5 & 1,

=3 T2DM 415 DC 4R %R i

Tab.3  Comparison of clinical characteristics between DC group
and the T2DM group
4 4]
a0 NS, eew e
PRI H1(%) ] B 59(52.21) 65(57.52)  0.643  0.423
I 54(47.79) 48(42.48)
SRR (R2s, %) 55.42+7.30  57.33x10.14  1.664 0.098
T2DM e (s, 4F ) 5.25+1.87 7.32+2.19  7.641 <0.001
FINBERGER [ (%)]  15(13.27) 17(15.04) 0.146  0.703
Wi 4 i (x+s , mmHg) 128.19+8.41  129.44+7.46  1.180 0.239
FF 3K R (%+s, mmHg) 86.12+4.54  86.38x4.44  0.429 0.668
WIS [ (%) ] 45(39.82) 51(45.13)  0.652 0.419
IR F1(%) ] 33(29.20) 38(33.63)  0.513 0.474
HbA, (x%s,%) 7.75+0.90 8.55+0.99  6.394 <0.001
FPG(%+s, mmol/L) 8.64x1.49 9.28+0.92  3.847 <0.001
TC(%+s, mmol/L) 4.95+0.36 5.10£0.64 2212 0.028
TG (x+s, mmol/L) 1.75+0.31 1.80+£0.27  1.336  0.183
HDL-C (x+s,mmol/L) 1.09+0.14 1.04£0.15 2378  0.018
LDL-C( %+s, mmol/L) 2.80+0.43 3.01£0.60  3.032  0.003

x4 ZHNE Logistic [BEMHT %4 DC BIEIRIN %
Tab.4 Multivariate Logistic regression analysis of factors influen-

cing the occurrence of DC

Ly BIE SE{i Wald{qi P{i ORMH  95%CI
W 8.421 5.060 2.770  0.096 - -
T2DM 52K 0.555 0.138 16.149 <0.001 1.741 1.329~2.282
HbA,, & 0.796 0.296 7.231  0.007 2.217 1.241~3.960
FPG & 0.055 0.204 0.073 0.787 1.057 0.709~1.575
TC & -0.095 0.476 0.040 0.841 0.909 0.358~2.310
HDL-C & -2.487 1.578 2485  0.115 0.083 0.004~1.832
LDL-C & 0.849 0.437 3.775  0.052 2.338 0.993~5.506
Sirtl % -0.329 0.068 29.402 <0.001 0.692 0.606~0.791
Sirt6 15 -0.329 0.063 27.030 <0.001 0.720 0.636~0.815

RS ML Sirtl Sin6 AKFXF DC HILWIARE
Tab.5 Diagnostic performance of serum Sirtl and Sirt6 levels in

predicting DC

— e 2%
OB W AUC 9S%CI GBI BRI o
Sirt1 18.23 ug/L 0.808 0.751~0.857 0.717 0.814 0.531
Sirt6 33.14 ng/L. 0.796 0.737~0.846 0.620 0.857 0.477
ZHEBAE 0.901 0.854~0.936 0.788 0.911 0.699
3 3 i

F P o — ol Pl A DR AR B 1 5 AR T R 3
R R R 5 1 A ECE YRR, T2DM A K
I P I RIS 1 R AR AR P R
Fe MR T AL R & DCIY L BRT DC BRI RS i
LA N TR R £, Bl A selcE 3 s E& i,
{HH T DCHEE B B 5 1F 22 FHR Py AR 4 1 s i
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Fig.1 ROC and decision curves of serum Sirtl and Sirt6 levels for

diagnosing DC
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T U AR R B 1LY Slit-2 . FGF4 7K -
N FL 500 A2 L4 Jay )RR S 43 B

MF LR XA BRI R 3T

-
HATH ;. WA O~ ARRME & B HHRITH (222102310129) [w] %
TEF BT, 457001 FRMN, BN K220 = BJE 2 Be PRk
WASVEE . #7, E-mail : 15515609988@ 163.com

[# ZE] HEH HUERDIFEIRAG (GDM) B34 M5 Shit B H 2(Slit-2) LT 4e4n AL K T 4( FGF4) 7k
S K H S LGS R AR e, FiE B 2021 4F 2 H—2022 4E 3 H AR REEEE = 8 BE Be =Rk sti2 1Y GDM R
100 $24 GDM 4, MR 4fE Bt 17 o 22 40 A JLR DA GDM BB 38 408 RAF T A JLES )R WA (n="72) AR BB AE LSS =) W20
(n=28) , 3 Ve B [E] Y] B B b A7 2R A A 2 i 4 BE 2 49 100 13 4 1E #4240, SR A ELISA #4600 1fiL 375 Slit-2 . FGF4 7K
- ; Pearson AH IR B AT I Slit-2 FGF4 7KV 5 ML AETE 45 [ SBEBE (TC) H M =8 (TG) k%25 B B 4 11— JIH [ e
(LDL-C) /% BEAS 25 4 - IH [ ( HDL-C) 1 &% C RN EE H (CRP) MM ; Z B % Logistic M1/ #7 2210 % £ GDM
HIRIE R 2 5 iR TARRRE (ROC) BHER AT LT Slit-2 \ FGF4 7K X A BB Ak LGS R i s hE . 45 R  GDM 41
M3 Slit-2 FGF4 K-8 T 1E 8 i R4 (1/P = 5.155/<0.001 ,5.053/<0.001 ) ; Pearson AHCHE4MHT 7 , GDM BB 3% I 5
Slit-2 .FGF4 7K F 5 CRP. TG £ IF #H % (Slit-2; /P = 0. 621/< 0. 001, 0. 418/< 0. 001; FGF4; r/P = 0. 586/< 0.001,
0.412/<0.001) ;CRP & . Slit-2 5 \FGF4 &5 Jy Z2 41 %/ GDM (4 57 16 k6 B 25 [ OR(95%CI) = 1.753 (1.090 ~ 2.817) ,
1.320(1.074~1.622) ,1.852(1.450~2.366) | ; i1 7F Slit-2 .FGF4 7K -2 Ko — B A F B 4= LA B 45 )5 i th 2 F 1
FLCAUC) 435124 0.805.,0.843.,0.907, —F B AL T4 B 5L B (4 {8 ( Z/P = 2.420/0.016,1.959/0.047) , 4518
GDM R 3% Slit-2 \FGF4 AP FHi , A BRA XA R A LT A B i T RE

[EBR] YRR 374 LSS 5 Slic [FIRER 1 2 T 4 A K BT 45 e da 4 ; A OC 1
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Analysis of the correlation between serum Slit-2 and FGF4 levels with neonatal outcomes in patients with gestational
diabetes mellitus Wei Man, Ma Dimeng, Liv Hongyun, Zhao Na, Xu Xiaoya, Han Ning. Department of Obstetrics, The
Third Affiliated Hospital of Zhengzhou University, Henan, Zhengzhou 457001, China
Funding program. Henan Province 2022 Science and Technology Development Plan Project (222102310129)
Corresponding author: Han Ning, E-mail;15515609988@ 163.com

[ Abstract] Objective To investigate the correlation between the expression of Serum Slit protein 2 (Slit-2) and fi-
broblast growth factor 4 (FGF4) levels with blood lipids and neonatal outcomes in patients with gestational diabetes mellitus
(GDM). Methods Clinical data of 100 GDM patients who visited the Department of Obstetrics of the Third Affiliated Hospi-
tal of Zhengzhou University from February 2021 to March 2022 were collected. Based on the condition of pregnant women
and newborns during follow-up, GDM patients were separated into the good neonatal outcome subgroup (n=72) and the ad-
verse neonatal outcome subgroup (n=28). Another 100 healthy pregnant women who underwent prenatal checkups and child-
birth at same hospital during the same period were as the control group. The general clinical data and blood lipid indicators of
all study subjects were collected. ELISA kits were applied to detect the levels of Slit-2 and FGF4 in serum. Pearson correlation
was applied to analyze the correlation between serum Slit-2, FGF4 levels with blood lipid indicators. Multivariate logistic re-
gression was applied to analyze the factors that affected the occurrence of GDM. ROC survival curve was applied to analyze
the predictive effect of serum Slit-2 and FGF4 levels on adverse neonatal outcomes of GDM.Results Compared with the
control group, the GDM group showed a prominent increase in C-reactive protein, total cholesterol, triglycerides, low-density
lipoprotein, and the Slit-2 and FGF4 levels, and a great decrease in high-density lipoprotein (#/P=12.341/<0.001, 7.628/<0.001,
27.419/<0.001, 13.745/<0.001, 5.155/<0.001, 5.053/<0.001, 3.288/<0.001). Pearson correlation analysis showed that serum
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Slit-2 was positively correlated with triglyceride and C-reactive protein in GDM pregnant women (r7/P=0.418/<0.001, 0.621/<
0.001), and FGF4 was positively correlated with triglyceride and C-reactive protein (r/P=0.412/<0.001, 0.586/<0.001). High
levels of CRP, serum Slit-2 and FGF4 were independent risk factors for GDM in pregnant women [ OR(95% CI)=1.753
(1.090-2.817), 1.320(1.074—-1.622), 1.852(1.450-2.366)]. The AUC values of serum Slit-2, FGF4, and their combination in
predicting adverse neonatal outcomes were 0.805, 0.843, and 0.907, respectively, in addition, the combination of the two was
superior to their individual predictive values (Z=2.420, 1.959, P=0.016, 0.047). Conclusion The levels of Slit-2 and FGF4

in the serum of GDM pregnant women are greatly increased, and they are positively correlated with serum triglyceride in preg-

nant women. The combined detection of serum Slit-2 and FGF4 levels in pregnant women has predictive value for poor neo-

natal prognosis.
[ Key words)

Blood lipid indicators; Correlation

U YRIABE PRI ( gestational diabetes mellitus, GDM )

ORI R e O B A S R R A
KL Ze 41 Bige ow, FRE GDM i & 4
5210400 M RE R T2 GDM B s AF IR A
K AT RES SR IR RN R AT RS, R
FAEPH X GDM BEAT RIS W R, 4R A T e
X i J LA 1 3 R 45, 7E GDM. BiR YT Th A
g S Slic A & A 2 (serum Slit protein 2,
Slit-2) fEHy Slit A K 1 — R, S 5N RPER
IO RS AT L Tiensuu 251V BIF5E & PR, Slit-2 2
SRR A e R 28, SR LM A KA A
Ko WFSER I, Slit-2 76 GDM H & HME i 8371 5
AYEAIZWT GDM A WbR s BLET 44 i A
[A ¥ (fibroblast growth factor, FGF) Z 5k E MK
WA AT A E Y2 E R R S5 45 GDM
FE N R B AR A O B9 R, AT i 4n
fa A K F 4 (fibroblast growth factor 4, FGF4) 7 GDM
BE KT, 2 GDM Friigyr e st B
F Slit-2 [FGF4 F:[R2 K GDM AR A IR, 3L F it , A%
ST E A Slit-2 \ FGF4 7£ GDM 3 H /K, LU
W% GDM Wy RIZWHR LS GEWNT

1 #REFE

1.1 ImERYERE BEH 2021 4F 2 H—2022 4F 3 A KM
KEFEE =B B e 7= B i2 19 GDM 35 100 1]
GDM 4., ) B I [R) 3 1 e 404 7 2 A R 2 7= g gt B 27 4
100 1 4 TEH 4R 2H . GDM 425 I8 B (FPG) .C Jx
iR (CRP) S HEEE (TC) H il =g (TG) K%
JE B 26 1 - I &2 ( LDL-C) /35 T IEH A UR A, =5 %% B2 B
- R [ B (HDL-C) K F 1E % i iR 41 ( P<0.01) ;2
ZARWY ARDT R T8 8 (BMI) (22 2R Wode Ik T ik
JE K E B A, Z R G E X (P>0.05) , L
1, AW C RS B BEAe P2 51 4L (2021-168-
01) , BE WK B AR BIFE B FE,

Gestational diabetes mellitus; Neonatal outcomes; Serum Slit protein 2; Fibroblast growth factor 4;

F 1 EWEIRAS GDM AIG IR R
Tab.1 Comparison of clinical data and Slit-2 and FGF4 levels of

pregnant women between control group and GDM group

IEH AR GDM 41

oA (n=100) (n=100) 0 PH
AR (x5, %) 28.35+4.12 29.52+4.89 1.830  0.069
BMI(zs,kg/m?) 20.15+2.35 20.232.21 0.248  0.804
ZEE (zxs, ) 26.59+3.56 26.86+3.49  0.542  0.589
ZHUR (x+s, 1K) 2.1920.31 2.26+0.35 1.497  0.136
W45 % (x+s, mmHg)  116.32+18.56 117.52+18.89  0.453  0.651
F#P8K)E (x+s, mmHg)  72.58+8.21 73.41£9.53  0.660 0.510
FiRE R Hl(%)]  16(16.00) 18(18.00) 0.142  0.707
FPG(i+s, mmol/L) 4.32+0.89 5.32+1.21 6.658 <0.001
CRP (z+s,mg/L) 5.78+1.59 9.52+2.58  12.341 <0.001
TC (x%s,mmol/L) 5.12+1.59 6.89+1.69 7.628 <0.001
TG ( %+s, mmol/L) 1.59+0.22 2.89+0.42  27.419 <0.001
LDL-C(%+s,mmol/L)  2.53+0.36 3.48+0.59  13.745 <0.001
HDL-C(xs,mmol/L)  2.13+0.42 1.87+0.67 3.288  0.001

1.2 SREHEREFRUE (1) ARRE . DFF S GDM 2 Wt
PR @ RS GDM, oA MG 7 s @2,
HARZ 4 @IRIRGORH S RN R AT, (2) HEBRAR
W - AT R A S PRI ; @& I U R w35 1l | BE 1M
TRl R 15 A5 3 ) A AT WP g BTF B VR O i
BRI EER ;OB I HAR IR & 6 ™
FALYEEE @K phpErs , AN HA A BRI .

1.3 USR5 07k

1.3.1  Ifi4 Slit-2 \FGF4 KFAL . F GDM & A4
UH /IE 5 AR ALK 2 H R AL 25 W RS K ML 5 ml,
LB BB HUME , - 80°C fR 745 . >R H] ELISA ¥5 45
Mg Slit-2 (2B VD 50 24 7l 58 50 69-21722) |
FGF4( FIRFEA ], 525 :ml037883 ) /K-, kil #54E
RS A N S U BT

1.3.2 BV GDM #5300 i B Ja ok H R i Bl 17 1)
BE2E TV S N BV E A L Ak
2022 4F 8 H ., MR B A LBE T 45 5 5 B4R AL
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EIRMWAH (R A n=72), AR BT AL R W4l
(= e B RIL R ILESE BRILIET- A RAE
M ,n=28),

1.4 geibeFdrel SR SPSS 22.0 BAF M . 1t
ORISR B L (% ) e | 2R IR UK X2 K
B AP A IEAS TR ORI DL x+s ROR 2 A W] LA
KA ST RBEA ¢ Tﬁg{ﬁ, Pearson A 5¢ 2 05 A7 1L 14
Slit-2 \FGF4 /KF-5 i fgd6 R & CRP WIAHCHE ; Z R
Logistic MM 2240 & A= GDM RS2 0 (K £ 5 5230 &
TAERFIE (ROC) LML Slit-2 ,FGF4 K- XA
R A LA R A RE . P<0.05 i 22 AT e it
2 &% B

2.1 2 I Slit-2 FGF4 /K VLA GDM 4 I 74
Slit-2 \FGF4 KV TIE R IR A, Z R A G #E X
(P<0.01) , W52,

R2 EWEIRAS GDM 4T Slit-2 [FCF4 K HEL  (wes)
Tab.2 Comparison of serum Slit-2 and FGF4 levels in pregnant

women between control group and GDM group

HoHl %% Slit-2( wg/L) FGF4(ng/L)
IEH I IRAH 100 2.29+0.75 132.59+32.56
GDM #1 100 2.89+0.89 159.72+42.69
(18 5.155 5.053
P{E <0.001 <0.001

2.2 LY Slit-2 FGF4 JK-F-5 Ifil fig 4645 S CRP FAH K
P GDM H 3 MM Slit-2 . FGF4 /K5 CRP . TG
B IFAX(P<0.01) , 5 TC LDL-C HDL-C JC i3 41 ¢
P (P>0.05) , L% 3,

&3 M Sli-2 FGF4 /K-S Mg 645 & CRP RYAHSCYES T
Tab.3 Analysis of correlation between serum Slit-2 and FGF4 lev-
els with blood lipids and CRP

v e Slit-2( pg/L) FGF4(ng/L)
EER D
r & P1E r {8 P1E
CRP(mg/L) 0.621 <0.001 0.586 <0.001
TC(mmol/L) 0.169 0.188 0.183 0.154
TG (mmol/L) 0.418 <0.001 0.412 <0.001
LDL-C(mmol/L) 0.186 0.179 0.156 0.074
HDL-C( mmol/L) -0.126 0.189 -0.216 0.253

2.3 ZHE Logistic MIIH4M 72210 % £ GDM (5% 1A
HWZE  DIZiakA GDM AR (RAE . 217 15
407, L EREE R P<0.05 Wi H (A R
A A A, HE1T 2 E Logistic M50 Hr, 45

7R CRP & . Slit-2 7 . FGF4 & 22 1d % GDM 1Y
Phr fEks & (P<0.05 B 0.01) , WL 4,

F4 ZHR Logistic M0 % GDM BRI R
Tab.4 Multivariate Logistic regression analysis of influencing fac-

tors of GDM occurrence

A A & Bfi SE{i Waldfi P{i OR{H 95%CI
TC & 1270 0.850 2.234  0.135 3.562 0.673~18.846
TG & 0.230 1.489 0.024 0.877 1.259 0.068~23.307

LDL-C /& 0.617 1.059 0.340  0.560 1.854 0.233~14.776
HDL-C & -1.443 1.259 1.315 0.251 0.236  0.020~2.784
CRP & 0.561 0.242 5380 0.020 1.753 1.090~2.817
Slit-2 0.278 0.105 6.991 0.008 1.320 1.074~1.622
FGF4 0.616 0.125 34.306 <0.001 1.852 1.450~2.366

2.4 AKEEAEJLEE /B GDM 2 i Slit-2 FGF4
A GDM 4l LA R 45 )R & RN 28.0%
(28/100) , AN RogiA JLES R 2 i3 Slit-2 \ FGF4 7K
TR A LGSR (P<0.01) , W 5,

£S5 M Slit-2 FGF4 K F-AEARLET A LGS )= 22 5 L
(x+s)
Tab. 5

Comparison of serum Slit-2 and FGF4 levels among

different neonatal outcomes

4 % Slit-2( pwg/L) FGF4(ng/L)
R8T A JLZ5 R 40 72 2.69+0.59 148.56+32.59
ANRBA LG R 28 3.39+0.70 188.42+42.49
1 5.051 5.028
P1H <0.001 <0.001

2.5 I3 Slit-2 [FGF4 7K F-Fil 8 A= JLAS R 25 7 1)
Wi Slit-2  FCF4 7K FUm# A LA B 45 )5
MrER ROC #h4k, It & F AL (AUC) , 45 8
7 L Slit-2 FGF4 7K -l Ko — 645 Tt I A= L
ANEEERI) AUC 43518 0.805.0.843 .0.907, —H B A
T4 B 50 A M ( Z/P = 2.420/0.016 ,1.959/
0.047) , W% 6 Kl 1,

RO Y Slit-2 FGF4 K- BIIHT A LA K45 R A4 e
Tab.6 Comparison of the value of serum Slit-2 and FGF4 levels in

predicting adverse neonatal outcomes

- e a 2%
FEHME  AUC WURE f 5 R
Slit-2 3.25 pg/L 0.805 0.757~0.908 0.571 0.958 0.529
FGF4 183.70 ng/L.  0.843 0.714~0.878 0.607 0.972 0.579
CHBE 0.907 0.833~0.956 0.714 0.931 0.645

D 95%CI

34 it
2P BT S RS0S4 W ) 7 K BRI, GDML B 42
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Fig.1 ROC curve analysis of adverse neonatal outcomes detected

by serum Slit-2, FGF4 alone and their combination

A AR 23 Bt 2 ) B T 1 n 19 5 R AT IS I T e
SR, FEUACHIEEL, 518 6DM &£ 6DM
A INZ 7= I R 2 AR R 0 KU, 18 5 38 A4 L
RNEEERRAER X,

WFSE 7, A NG SR AR P 40 L IR - 7E GDM
i FHL i A TP R DG B AR LR R s L ) 5 2k — 25
WFFE) . Slit-2 2 BAFAE T 0 LA A A0 7 P 2
A L S AN 2R GE A S5 RN £ R A B
PR WESE ], Slit-2 i Slit-2/Robo-1 {5 5
AR A DR e 1) 2 R, T R B 11
BRI SRR F W, Sli-2 5 2 I 1 v P Ak
K | s 7K 22 B ARG, 438 & B Slit-2 550 5 R AE
U IEA G, #R Slit-2 588 bR & e pL A e,
5 FRBRRRGE AL, AR5 K B, GDM B I
Slit-2 5 & M F CRP 2 IEAHX, IF H 5 R MHHF
CRP FL:[EER GDM &R R 2, AHEoE Hp ik —
43K R, Slit-2 5 GDM A B A L4/ kA %,
XA RESE T Slit-2 5 GDM B9 & LA ¢, (B B4k
Slit-2 7£ GDM & ik o 72 rf i faf i 4 I 75 28 3 — 25
W%

FGF4 J2— K ZHAE THA RGN F , 7E FGF
FIGEH & FGF19 2 58RI 0 & 4, 5 A9 1 g
FRIFNIEE 5 R AP A 5 B9 IR, FGF4 38 i3 7
il Ji3 45 4 P 2 g DA T D/ o 28 1 7 A0 B TR % Mgt g
WA 5 R AT RGE AR L, A 5E & B GDM
BFIME FCF4 /K5 CRP 2 IEM K, & GDM %4
ST G 2, FGF4 K3 183.70 ng/L A KT
Az LGS R & HE KU 35 e, i — 2D IR FGF4 RT AR A=

YivsExt GDM #4712 W1, T U iR 72 42 10 B A
IRIEBY AR, 7E W SR 5 AN 11 5 A4 TRJ R Il 7K -
STEY
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A study of the impact of nicorandil on coronary microcirculation dysfunction and myocardial perfusion reserve in pa-
tients with obstructive coronary heart disease Huang Lie, Liu Lei, Yang Chunhong, Wang Yanlin, Diao Mingrui, Deng
Shiwu. Department of Cardiovascular Medicine, Chengdu Xindu District People’s Hospiial , Sichuan ,Chengdu 610000, China
Funding program Sichuan Medical Youth Innovation and Scientific Research Project Plan ( Q21073)
Corresponding author: Huang Lie, E-mail: huanglie2268@ 163.com

[ Abstract] Objective To investigate the impact of nicorandil on coronary microcirculation dysfunction and myocar-
dial perfusion reserve in patients with obstructive coronary heart disease (OCHD).Methods A total of 178 patients with
OCHD admitted to our hospital from January 2022 to December 2024 were selected and divided into two groups, with 89 ca-
ses in each group. The control group received conventional basic treatment, while the study group received nicorandil in addi-
tion to the treatment given to the control group. The differences in clinical efficacy, coronary microcirculation dysfunction, my-
ocardial perfusion reserve, cardiac function, and adverse reactions between the two groups were compared.Results The clini-
cal efficacy of the study group was significantly higher than that of the control group (X’=4.773, P<0.05). Repeated-measures
analysis revealed significant time, between-group, and interaction effects for distal coronary pressure (Pd), index of microcircu-
latory resistance (IMR), myocardial blood flow, blood flow velocity, transmural myocardial perfusion reserve index (transmural
MPRI), peak myocardial signal intensity, maximum upslope rate of first-pass perfusion, N-terminal pro-B-type natriuretic pep-
tide (NT-proBNP), creatine kinase-MB (CK-MB), and cardiac troponin I (¢Tnl) in both groups (P<0.05). For the time to peak
of first-pass perfusion, significant time and interaction effects were observed in both groups (P<0.05). After the intervention,

the time to peak of first-pass perfusion, Pd, IMR, NT-proBNP, CK-MB, and c¢Tnl were significantly reduced, while the trans-
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mural MPRI, peak myocardial signal intensity, maximum upslope rate of first-pass perfusion, myocardial blood flow, and

blood flow velocity were significantly increased. The magnitude of these changes was greater in the study group than in the
control group (t=12.968, 26.790, 108.735, 91.296, 146.835, 426.022, 42.097, 121.478, 36.722, 56.127, 14.070, respectively; P<

0.05). No statistically significant difference was observed in the incidence of adverse reactions between the two groups (X’ =

0.097, P>0.05).Conclusion Nicorandil has a significant therapeutic effect on patients with OCHD. It can effectively improve

coronary microcirculation dysfunction, enhance myocardial perfusion reserve, reduce the levels of myocardial injury markers,

and does not increase the incidence of adverse reactions during the treatment process, demonstrating good safety.

[ Key words)

fusion reserve; Cardiac function; Therapeutic effect
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serve, MFR) , fH X5 32 W0 LA AR Y CAD SB35 1
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Tab.1 Comparison of baseline clinical data between the two groups of patients with obstructive coronary heart disease
Al X HRAL (n=89) R (n=89) /X2 {8 P
PE (%) ] il 43(48.31) 39(43.82) 0.362 0.548
& 46(51.69) 50(56.18)
AEWE (345, %) 56.01+8.91 55.64+9.24 0.273 0.786
TR (x2s, 4F) 4.28+0.62 4.30+0.63 0.240 0.811
GIREL B (%) ] FINES 31(34.83) 30(33.71) 0.091 0.763
WH IR I 33(37.08) 31(34.83)
HA 25(28.09) 28(31.46)
LB REAE IR (x£s) S50 (%) 69.13+5.24 68.22+6.54 1.018 0.310
FHRAR L (ml) 129.54+24.82 127.57+26.25 0.513 0.608
i (g) 89.71+16.89 90.89+15.49 0.486 0.628
I8 SR (%) ] 53 41(46.07) 39(43.82) 0.088 0.767
ESa 23(25.84) 22(24.72)
AEET 25(28.09) 28(31.46)
DR (%) ] 1% 25(28.09) 23(25.84) 0.076 0.783
%% 35(39.33) 38(42.70)
1 %% 29(32.58) 28(31.46)




BEXER 2 2026 4F- 2 A %5 25 555 2 ] Chin J Diffic and Compl Cas, February 2026, Vol.25,No.2 - 153 -

1.2 SRGIEBEbRE (1) 99 ARRHE. 56 b EE M
TEKEE AAE FR 2 W K48 BREE 7 ) 1) oMl e b o,
Wi PR sh bk e uE s h 2=/ 1 32 F 8wk 8h
KA = 50% A5 BEL 1A 7680095 F8 35 I PRGBS 8 5 T
JEE I RIER IR TGRS E A ORI S 25 W) i
(2) HEBRFRAE ™ 5B RN 4 Stk kg | IR R
DIRETCHE ; 4R i 2L A Lo s & B 3 5 m W4 %2
PSRN R Rl b T e

1.3 JRITOTEE N HRAL R R RLSEREIG YT T, 24
Yriadr i /N PR EBE | B SZ ARBE A Bk stk
BB B 1M K B 5 3.0 ( ACEL/ARB/AS 5517 ) N #%
oLy, T AP AR R 8 551 i R AR I 24, e B 0
Tt NG | 0 B LR S S5 46 b 5 2B 06 O =0T T
FERSARER AR IR & (F il dhoE 55 I [ A ) A
A s Bl (AN AT/ DK , e o T B R R R B TR B)) iR
TR I PR AT A FEA (B <25 o/d ZetE<15 ¢/d)
] 3 3 TR B - 32 sh U [6) & #L4AK  & ( BMIT 18.5 ~
23.9 kg/m®) ;I 1 W DA o5 LA S AR (IR L0 R I
g RSSO BEDhBEPEAR (0 fL ] RSO Bl KA
T e 11 A AR Bl ok 5 0 A 5 O R S B R AR
L B | I A5 A B PR 2R B A 0 ) S I b
W (NT-proBNP) K s 7250 # W O fE 2R 8, X e
KA T3 (LVEF <40% ) & 3L R IR/ 300/ $il 22
WIS PTIARYT , B rE O AR E (B0 shidE O F
ZFE) M T HE A O G S BR AR (1CD) FF 1k 25 W Bk
W%,

Mo A . FE X B A L A JE Rl BB /R (R 72y
WA BRZS J A 72 LR 5 mg) YR IT T, IR, K
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Tab.2 Comparison of clinical efficacy between the two groups of

patients with obstructive coronary heart disease

HOH ik B AR T AARCE
SHHR4L 89 30(33.71)  45(50.56)  14(15.73) 75(84.27)
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Tab.5 Comparison of cardiac function indices between the two
groups of patients with obstructive coronary heart disease

before and after treatment

o N NT-proBNP CK-MB ¢Tnl
AW (U/L) (be/L)
STHEZH IBITRT 211.54222.66  74.85x11.34 0.77£0.11
(n=89) VAT 105.43x11.74  43.23%5.41 0.57+0.09
BFFE4 JRIFET 213.66+20.56  75.29+10.66 0.76+0.10
(n=89) JAJTJG  89.66+10.24  34.83x3.66 0.32+0.07
t/P Xt R N AE 60.046/<0.001 30.706/<0.001 20.000/<0.001
v/ P RSEHNE 70.176/<0.001 39.277/<0.001 44.200/<0.001

t/PIRITIGHIANME  91.296/<0.001 146.835/<0.001 426.022/<0.001

2.5 2HARRNILE AR FRAA R
MR 5.62% X AN 6.74% ,2 L3R T
Gt FE X (x*=0.097,P=0.756) , L% 6,

FO6 2 AUERHMIE OB E A B AL [61(%) ]
Tab.6 Comparison of adverse reactions between the two groups of

patients with obstructive coronary heart disease

Ao piEe R LR RETEM ke BERAR
XTEEZH 89 2(2.25) 1(1.12) 1(1.12) 2(2.25) 6(6.74)
BHotdl 89 2(2.25) 2(2.25) 0 1(1.12)  5(5.62)

3 3 i

AR LA T U A2 F T el bR B0 koA i 2 e 7 i R
FE , PECC UM AL R ™ BN R 751 5 A0 LR I
T L BB, K IR FE L 10% , 5K O I A5 6 7B
TERT ) EEARCHE E, 20% ~ 30% Ttk 3 ko
SEA UL B A8 1) R8BS B A7 A el AR B DK A0 PR
5, XA UL A K D e 5 B S B0 ALt 5
SRR, 51 KO 00 O IUREBE TS 250 T g o, HL
PRI T T B S BR B 9 R Z 01 o YA T R
FAAE R W R IR S 24 W ik B T B 32 MR BHL ¥
FIRE A, FEOL A HIA IR s A AR YT R
KIMAEDRA TG , BIEAGER b 0 AL 5 115 1 45

R3O 2 AR BRI IS AR S B IR AR AR AL ()

Tab.3  Comparison of coronary microcirculation dysfunction indices between the two groups of patients with obstructive coronary heart

disease before and after treatment

24 9 st [ Pd(mmHg) IMR O UM FEE (ml  min™' - g7 ML (em/s)
papitskiel VRYTHT 76.58+17.83 57.11+10.38 8.28+1.18 0.63+0.12
(n=89) BIT IR 67.51+14.36 44.73+9.70 10.40+1.29 0.72+0.10
it IRTTHT 75.68+18.57 56.76+11.53 8.23+1.47 0.64+0.10
(n=89) BITIE 55.86+15.65 30.42+8.57 12.59+2.44 0.78+0.12
1/ P X B N A 4.980/<0.001 11.698/<0.001 13.294/<0.001 8.000/<0.001
t/P W5 H N AE 10.878/<0.001 24.873/<0.001 27.275/<0.001 12.727/<0.001
/PRI IR AR 26.790/<0.001 108.735/<0.001 56.127/<0.001 14.070/<0.001

R4 2 AR BFE IR TS O SRR AL (aes)

Tab.4 Comparison of myocardial perfusion reserve indices between the two groups of patients with obstructive coronary heart disease before

and after treatment

A iy} B b IRERT ] (s) 5 EE MPRI D WUE TR VR (%) B RK ETHRPR (%)
papitckiel VAYTHT 4.88+1.41 1.44£0.40 20.73+5.68 25.12+4.53
(n=89) WRITE 3.19+1.02 1.86+0.47 28.66+6.19 33.69+6.74
it IRYTHT 5.01+1.21 1.4120.39 20.28+5.34 24.6424.30
(n=89) BITIE 2.73+0.62 2.3420.52 39.13+6.48 39.42+5.86
t/P Xt B2 N AE 12.649/<0.001 7.439/<0.001 11.780/<0.001 16.229/<0.001
t/P W5 N AE 17.022/<0.001 16.246/<0.001 28.004/<0.001 28.009/<0.001

/P IGYT JE AL 12.968/<0.001

42.097/<0.001

121.478/<0.001 36.722/<0.001
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25 NS FE BV RE HB 53 9% fi e R, Tovk AR A - ek
HHAEIAFEE D Rl MR MR B ATP f 4
3 TE T R R BT B 2590, 3 AT R A A BHLPE e
5 I R s bk SR A B A B 3 9 v R B ik AR
e SR AL A FEE A T T R T
K EEAR B KT AL, 0835 1 O Lt 3 = [T RS 63
AR, e B 0 I A i M, TR A2 00 JLTE T3
T TG PRI IESE, JE n] b R AL REA Rk 2%
it U B REAR | BT AT RRAR 32 2200 LA R & 2R R L
Xof eE bR B kIO B e A 8, YT R B E I TR SR
Jr RN SR A5,

ARG BN IGIT 3 A JE BRI 4L R T AL O
JULIIL 37 8 | L0 B | 15 BE MPRI Oy LS 55 58 04 A
BRI R T4 B4 P IMR | B 5 k0
Bf [R] S AIRTXF REZH 4347 D R AT BB AE T . JE ] /R 3
T PG ATP AU E A8, — T LA ot e bR Bl bk
ST IL, G2 A M R 2R O B TR AL /N A AR P A A%
etk sh ik , S R A A B | s e bR 3 ik ot 3
R B0 JTL A 3 R L0 R RN, 1 R R AR LR
SE A S SN IR R S E =T =P US - N
FHRHEEIE A R B 240 0 15 5 7R TR DI (1] 5 5 — 7 THI L4
L PR 25507 T 9 O AL it P 3 61 40 , kA0 L
ThReht s, o i 4 T s BRI RS, B A, R
SIKBH R B BB Pd, IMR BRI A K Mo 25 22
it 10 Sk S AR AT 5 R L AR MIPRT U R0 JULTE 7 % 4
HE I HERTT F m , FE 22 4 B2 48 b i ek 3 3 (] 46k Je il
b JRAE A A BEL A e o R0 3 T R B0 I TR A e A |
oAl O LT V248 4 P B9 R O 1R FEAILERI Y L AR AR5
R BFSE 4 B ) NT-proBNP  CK-MB . ¢Tnl & T %
MRZH 2 AR R O 25 5 o4 it 22 2 L (P>0.05) . 47
BT D R AT REAE T . Je T b 7K 388 o XU ML) 26 AP AR HL 4
S U9 FR A O WU 3 bs A W 7K I P B 2 2 4,
B 3 T T R AT KR AR Bk | g O L
LR WL L R A4 1, DA T A AT sz ke D) HE 172
faf () NT-proBNP S0 L 405 5 2 PE A5 75 4 CK-MB |
Tl 7K 5 [R]AF 12 25 W) %8 1L 3 30 ) 24 52 me i AN, A i
FHUR MLE O A A A AR, ELIG PRSE A7)
PARE SN RSN WA 2R A R IR 0 L A R
Ve AU, SEBLOD WU 5 2 e R 252

25 BT Je R R kA RE P e oo AR B
TR, HBEA RO TR BN K UG R e S O L
AT RE , AL I Oibn & KT BRI T
FEHORIGIAS RO R A3 2tk RATF iz e
PR PR AR R, A RN E L

WFE i — R A BIE il PRIV (B
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[ ZE] B& HITHMNE AT R 4000 fih & 52 & 2 (sTREM2) | /M A A A & R 7 32 4B (PDGFR-B)
AP Bl Dk M 4 D BERE 5 (CMD) J 2 i 223k R R S, F3E BUBETEREI 2022 4F 1 §—2024 4F 12 A
AT PR 2 B — B I B AT 1 S b 20 kA B 844 0 20 ( ANOCA ) JB A 126 1], R 438 e bk 2h Bk i i i %% ( CFR) 1/
BUMABERBE F1H6 5L (IMR ) 23 CMD £H 61 i Fdl: CMD 2H 65 f41] . SR JH R BV BC i % CMD 20 FfFE CMD 4 #E47 1: 1L
X (UCECZS 2506 0.03) , e ARAS 46 X4 A1 28 I e A o SR FH I G 328 W BAH 25 G0 1M 3 sTREM2 \PDGFR-B 7K -5
Pearson #H 5& 4347 {8 1) #4143 PE i (PSM) J& CMD £ 3 IfiL 7% sTREM2 ,PDGFR-B /K5 CFR.IMR fIHH 61 £ R &
Logistic[H 3 247 Ifi. 5 sTREM2 ,PDGFR-B 7K F-Xf CMD & A= (54 ; 3738 & TAEHERE (ROC) 2R 43 #7 135 sTREM2
PDGFR-B /KXt CMD BAEMIZHIM I, &R 59k CMD 41 14#, CMD 41 CFR F#{%, IMR & IlL7% sTREM2 .PDGFR-B
IKFETHE (1/P=6.659/<0.001,7.717/<0.001 .4.511/<0.001 . 7.109/<0.001) ; CMD £H &3 IfiL7% sTREM2 . PDGFR-B 7K F-
495 CFR 2 FAHE(r/P=-0.734/<0.001 ,-0.725/<0.001) , 5 IMR 2 1EM 2% (r/P=0.739/<0.001.0.714/<0.001 ) ;
ZHEK Logistic FIHHT 7R~ ,sTREM2 5 . PDGFR-B A CMD % A (A 57 fE B R 2 [ OR (95% CI) = 1.006(1.003 ~
1.010) ,1.601(1.232~2.081) ] ; MML7& sTREM2 ,PDGFR-B 7Kgl & — FBA12 W CMD A HHZ: THEFL( AUC) 40.784
0.768 .0.870, —FH AL T & H B2 Wi 8 ( Z/P = 2.297/0.022 .2.615/0.009) , Z5it CMD 3 IfiL#E sTREM2
PDGFR-B /K-F-Jh&, Ml sTREM2 ,PDGFR-B ZK-F-IE-G KM% CMD BA H & 2 W (.

[E8R] RSN IKAERR S O SO 5 PTVA P16 22 A fih & 32 44 2.5 I /INKRATT 26 A 1 DR 32 448 5 e bR 3l Bk i it
EIIRERE 2 W
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Expression and clinical significance of serum sTREM?2 and PDGFR-f levels in patients with coronary microvascular
dysfunction Tan Feng, Lu Qianqgian, Li Pingzhen, Zhang Yuan, Liu Kejian. Internal Medicine-Cardiovascular Department
The First Affiliated Hospital of Shihezi University, Xinjiang ,Shihezi 832000, China
Funding program. Shihezi University Xinjiang Production and Construction Corps Science and Technology Plan Project
(20234B018-12)
Corresponding author: Liu Kejian, E-mail. 15309935515@ 163.com

[ Abstract] Objective To investigate the expression and clinical significance of peripheral blood soluble triggering
receptor expressed on myeloid cells 2 (STREM2) and platelet-derived growth factor receptor-3 (PDGFR-) in patients with
coronary microvascular dysfunction (CMD). Methods A total of 126 patients with non-obstructive angina pectoris
(ANOCA) admitted to the First Affiliated Hospital of Shihezi University from January 2022 to December 2024 were prospec-
tively selected and divided into CMD group (61 cases) and non-CMD group (65 cases) according to coronary flow reserve
(CFR) and/or microcirculation resistance index (IMR). The caliper matching method was used to match the CMD group and
the non-CMD group by 1:1 (matching tolerance 0.03), and 46 pairs of balanced samples of variables between groups were fi-
nally obtained. The levels of STREM2 and PDGFR-f in peripheral blood were detected by enzyme-linked immunosorbent as-
say. Pearson correlation analysis was used to analyze the correlation between sTREM2 and PDGFR- levels in peripheral
blood of CMD patients after PSM and CFR and IMR. Multivariate Logistic regression and ROC curve were used to analyze
the relationship between peripheral blood sSTREM2, PDGFR- levels and CMD occurrence and diagnostic value. Results
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Compared with the non-CMD group, the serum sTREM2 and PDGFR- levels in the CMD group were increased (¢=5.447,
4.906, P<0.001); the levels of sSTREM2 and PDGFR-f in peripheral blood of CMD patients were negatively correlated with
CFR and positively correlated with IMR (r=-0.734, -0.725; 0.739, 0.714; all P<0.001); After adjusting for confounding fac-
tors, high sSTREM2 and high PDGFR-B were independent risk factors for CMD [ OR(95% CI) =1.006(1.003-1.010),1.601
(1.232-2.081) ]; The area under the curve of sSTREM2 and PDGFR- levels in peripheral blood and the combined diagnosis of
CMD were 0.784, 0.768 and 0.870, respectively. The combined diagnosis value was better than that of the single diagnosis val-

ue (£=2.297,2.615, P=0.022, 0.009).Conclusion

The elevated levels of STREM2 and PDGFR- in peripheral blood of

ANOCA patients are closely related to CMD. The combination of STREM2 and PDGFR- levels in peripheral blood has a

high diagnostic value for CMD.
[ Key words]

Angina with non-obstructive coronary arteries; Soluble triggering receptor expressed on myeloid cells 2;

Platelet-derived growth factor receptor-; Coronary microvascular dysfunction; Diagnosis

O B R o B DL BRI A i R T R 3 709%
9. 2 fi A8 2 B Oy e IR 2l fhik AR B 2E R 200
( angina  with

non-obstructive  coronary  arteries,

ANOCA) | # I TCRHZE FBURIZ RIGIT AR, oG
B P A PRI 2 e IR s DK AL A T BE B 6% ( coronary
microvascular dysfunction, CMD) 5| 2 560K 20 ik £ i 45
LG B D) BE A2 400, R SO | Bl Ik i AR R AL 2 S
CMD i B4 B & 40 i fih & 52 K 2 ( triggering
receptor expressed on myeloid cells 2, TREM2) &—Fj 5
RGBT, A B AR R Bl Jhikos B R A T2 i i 4
A, A %% TREM2 ( soluble TREM2, sTREM2) /£ Jy
S =) O AR T Sy S0 5 1A ST S i RO
AN AT A AR K BT 32 1R-B( platelet-derived  growth
factor receptor-B, PDGFR-B ) 42— Fi 5 fi 57 4K | 8 18 1
APV LA i 2 L 45 A1E 0 sl ke R R AR B
FERW /R AT AE AR BB (platelet derived growth
factor subunit, PDGF) /PDGFR-B il % 3L [K i85t {4 A8 ¢ &
TR A BT I sSTREM2 ,PDGFR-B
JKFAE CMD 2 i 23k Kl PR S v il = 4l i, B
Tt AW AR ST sSTREM2 . PDGFR-B 7F CMD £ #
WA S TEIZ W e, BT

1 #RETE

L1 IRBORE AT PEEE 2022 4F 1 H—2024 4F
12 A7 R 225 — W& BB R 1Y ANOCA 835
126 1, 55 59 i, Zc 67 Bl ; 4F % 42 ~87(65.25+11.19)
& AR RS 18.14~31.29(25.10+3.03 ) kg/m? ; Wz 4
116 i BB 22 51, L 43 1, I U S0 i
FR P e IR 30 ik I 3 i £ ( coronary flow reserve, CFR)
N/ S G FBE 148 2 (index of microcirculatory resist-
ance, IMR) ¥ ANOCA 35734 CMD 4 (61 i) Ak
CMD Z1(65 1)) , i@ it SPSS 28.0 F A4 A7 i #1753
PCHC ( propensity score matching, PSM) , >R FH -~ % DT fi
P CMD ZHAIEE CMD ZH#EAT 1= 1REXT (PR 2208

0.03) , T A 3JA5 46 XA [A] A8 5t YRR AS | Xo) 20 [8] A5 4t
B REAS 46 X it 4700, CMD 41 54E CMD 41l IR
PR LER , 2 7 RGERE L (P>0.05) , A AT Lk,
W& 1, AWEIE B K14 BE B e B & B &t
(2021302) , & s 5 @ FE R I A s R & 15
1.2 JRBIEREFRE (1) WASRE . DER>18 ;@
WIVGZ W ANOCA , 7455 C BRUH 3 BH ZE 4 5 AR 3l ok ik
MER L RIS Wibr i . O O g ik, ik
Bk 5% I 7 JCBH FE 1 e R 2h ks A2 (O A1 R I 45 ke
7 =50% ) s @R 58 R 3h ik i 5 FIEiR sl ik ) £
Ty 22k I QUG IR PR R, (2) HEBRbR#E . ORE
A2 R S B LR A AE ;@G E IR 3 B iz
S @SR I B A I O HIE e R 45 At i 92
o Bl 2 o 2 WA T RE ARG (S 1ML 43 K < 50% ) s &4 I
B A A g S D) R O/ I Ag
PR ;D A B e tE g sl 3 A P9 Az il
A s @R AHI T 2 W) 3 8 DU YR K i #L I i %

1.3 W HE 45571k

1.3.1 CMD . T ANOCA HE ARG 12 h N, 1E
EER B kit 52 AR H R FH 22385 8 1 35 22 52 R (Abbott
N, PressureWire ™ X) #5471 CMD 1PEAL . @ i Hpo i
PRFFEE A IR AT (166 pg - kg™ - min™") Ttk 2l
Wk R TR, SR S5 He e A 23 G AR i R 4 4 24
& ANZETEEAR B Bk s A e iR 2 ik 0 AR B 2 A 1 s
IR AR Sk V- S5 W (L e R 2 Bk gt e, LA %
SR A FE MRS A3z sty SeE R B0 ik e Fn P 3445
BFiE, 1F 5 CFR [ °F 3 0 (/5 £ 5 R 3l ik o 2
(em/s) AT IMR[ f K 7 IR AS T 9 328 o 56 bR 20 bk R
73 (mmHg) x> P 3058 (s) ], 2% (h E 2280
AR S 1A SR O CFR<2.5 Fil/5%
IMR =25 2 CMD , iR ¥EJ& B A2 4E CMD % ANOCA
BF 4y CMD 41 61 filFdE CMD 41 65 fil,

1.3.2  IfiL#E sTREM2 ,PDGFR-B /K3FEA& 1. T ANOCA
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BEABER H I R AR 25 AN A N FR K0 4 ml, 250
Ji B SBCINLT |, >R FH Tt K 4 928 W B 4G 0 1l 7% sTREM2
(R ORI AE Y TR A BRA F], 2H-KMLJh314378) |
PDGFR-B ([ A5 WA= W Bl 42 A BR A \], XFH13212)
IOV, AR AL TR ™ i 4 B G U6 A 7

1.4 BiitsfJrut ] SPSS 28.0 #4481t/ bk
Wit THECTORE LU R B L (% ) 3R, 41 1E) LU 3R
F x> K3 FF A IE S A (TR PR w45 R ,2 41
(8] Fb AR AT FEAS ¢ K556 5 Pearson AC43 4T PSM. J&
CMD 3% Ifil 7% sTREM2 , PDGFR-B 7K V-5 CFR,IMR
BAH &My Z2 R &K Logistic [7] 5 43 M7 1L i sTREM2 |
PDGFR-B KX CMD % A= (52 5 52 350 % T AERRAE
(ROC) M43 HT IfLT sSTREM2 . PDGFR-B 7KF-%} CMD
KRS, P<0.05 HERAGH%E L,

2 F R

2.1 241 CFR.IMR X sTREM2 .PDGFR-B 7KLt
B 54F CMD 4 %, CMD 4 CFR FEAIK, IMR J% IfiL
1 sSTREM2 . PDGFR-B 7K V-7 (P<0.01) , W3 2,

2.2 CMD ¥ IM3% sTREM2 PDGFR-B /KF5 CFR,
IMR B9AHEYE  Pearson AH 3 PE #1878, CMD (R 3%

IMiL7% sTREM2 , PDGFR-B /K F- 4355 CFR & i A 5%
(r/P=-0.734/<0.001 ,-0.725/<0.001) , 5 IMR £ iF
FI(r/P=0.739/<0.001 .0.714/<0.001) ,

2.3 ZHE Logistic FIH/HT i sTREM2 ,PDGFR-B
KEXE CMD & AERIREI LA CMD % A Ry AR B (I
HJER1" 3 /m R 0), KL R P<0.05 W H
(BELA R RERA) AR, T2 E Logistic
[ 23047, 25 B 7R . sSTREM2 &5 .PDGFR-B &5 CMD
KA B ST AER 2 (P<0.01) , L3k 3,

#z3 ZMHEZE Logistic [FIHAHT MG sTREM2 . PDGFR-B K%
CMD & H B 521

Tab.3 Multivariate Logistic regression analysis of serum sTREM2

and PDGFR-B levels associated with the occurrence

of CMD

LNy BIE SEH Waldf& P8 ORE 95%CI
sTREM2 &  0.006 0.002 11.751 0.001  1.006 1.003~1.010
PDGFR-B & 0.470 0.134 12.365 <0.001  1.601 1.232~2.081

2.4 I¥ sTREM2 ,PDGFR-B /K-F-XF CMD & 4= 12
Wi 4B 22 I35 sTREM2 . PDGFR-B 7K -2 bt

F 1 JECMD 415 CMD 41 ANOCA B I R Bk H 5
Tab.1 Comparison of clinical data between non-CMD group and CMD group of ANOCA patients

mH 4k CMD 4 (n=46) CMD 4 (n=46) X2/t 4 P1A
BHI(%)] 20(43.48) 22(47.83) 0.175 0.675
SRR (ks , %) 63.39+11.05 67.50+11.09 1.780 0.078
IR FEEL (ws  kg/m?) 24.94+3.26 25.24+2.62 0.487 0.628
WS B (%) ] 7(15.22) 9(19.57) 0.303 0.582
WEIRIE [ (%) ] 10(21.74) 12(26.09) 0.069 0.793
R (%) ] 20(43.48) 23(50.00) 0.393 0.531
g IAE [ (%) ] 23(50.00) 27(58.70) 0.701 0.402
25 & MLA (x+s, mmol /L) 6.42+2.11 6.78+1.57 0.911 0.365
B IMZL R 1 (x£5,%) 6.03+0.98 6.33+1.04 1.412 0.161
I UEF (%5, pumol /1) 61.94+21.80 65.92+20.03 0.911 0.365
N R IR R IR W (x=s,U/L) 23.33£10.40 25.97+11.33 1.164 0.247
WUABEE H 1(x+s, pe/L) 0.01+0.01 0.02+0.01 1.733 0.087
S JIE ] B (%5, mmol /L) 4.08+1.00 4.36+0.78 1.491 0.139
H il = A (x+s, mmol/L) 1.42+0.62 1.59+0.80 1.108 0.271
150 %5 P i 2 IR R (s, mmol /L) 1.32+0.29 1.26+0.25 1.172 0.244
{125 B i 4K 1 ME B B ( 25, mmol /1) 2.46+0.64 2.59+0.69 0.961 0.339

%2 JECMD 45 CMD 4H ANOCA -3 CFR IMR JIf7# sTREM2 PDGFR-B /K- HAE  (7+s)
Tab.2 Comparison of CFR, IMR, and serum sTREM2 and PDGFR-B levels between the two groups

4 Bl i CFR IMR STREM2 (ng/L) PDGFR-B(ug/L)
4k cMD 4 46 3.21+1.43 18.20+8.82 665.33+256.30 4.49+1.66
CMD £ 46 1.62£0.76 39.87+16.88 969.78+379.28 7.75+2.63
18 6.659 7.717 4.511 7.109
P 1A <0.001 <0.001 <0.001 <0.001
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CMD f# ROC ik, it M & T (AUC) , 258
78 IMLJE sSTREM2 \PDGFR-B 7KV Bl Jz — 5B 12 W
CMD i) AUC 4 0.784 .0.768 .0.870, — H WAL T4
A 2 W E (Z/P=2.297/0.022 ,2.615/0.009) , I
4 K1,

&4 I STREM2 PDGFR-B /K-F-XF CMD % A= #) 12 Wi i (i
Xy
Tab.4 Comparison of the diagnostic value of serum sTREM2 and
PDGFR-B levels for CMD

- , o DI
¥ AR AR 1R AUC 95%CI @@&ﬂh%&zﬁﬁ
sTREM2  822.85 ng/L. 0.784 0.685~0.863 0.783 0.739 0.522
PDGFR-B 5.91 pg/L 0.768 0.668~0.850 0.957 0.457 0.413
THBA 0.870 0.784~0.931 0.804 0.804 0.609

1.0

0.8

0.2 sTREM2

| |
0 02 04 06 08 L0
15 2

B 1 Ifj% sTREM2 PDGFR-B /K-Fi2 W CMD i ROC ik
Fig.1 ROC curve of serum sTREM2 and PDGFR-B levels for the
diagnosis of CMD

3 it i

CMD S48 s AR 2l ik i 5% R 2 B0 i 0 7 i 78 1)
TEOLT, SR Bl K A8 235 #4 5 ) g 8 8000 AL
B, PO GO o EZLIR R E I, & WL F ANOCA
B, B w0 BT CMD 5 R RO
A=A (s Sy v O WURESE ) FO P PEFE T KU
HEANSEPIARC BRG] CMD X dirs 3 il B &
ZmE " HET CMD 2K TR AT B, &
BALFE VAL BR T IR Bl Ik A 45 19 CFR A B e AR 3
P AT BEARZS B IMR, (X BB A AE B ke |
BUAS I FRAEE A A R N A BOR EOR I 5 45 Jm)
FRAME: | TE FL & SR T B AL T 2 AR A5 TE A R B4R
WHE T CFR WAl (H U AR TR B 4% & Bt Il R 0L T4
2% S R BR R Rk, YR B S R R 4

U TG nT A A IR SR CMD,

S S Bk ok FE R AL AE CMD T & 5 E AR
FH , M BN Rl 2o 5 3 et A5 P B L I A R 2R A |
CMD, [R B e S 487 PR Rz 4 40 I 5~ i L 400
FAVFLAGRENE UE Bh BkoR BRI AL | BH € v S G 28, 30
CMD &4 &M . TREM2 J2 i S A% 40 L | B i 40 i
TR 5 R 200 i S5 2R 200 2 38 1) — o 85 O e A2 1
Sh A B RERR ] 2 R, I8 5 1 Y B 4 A
ek 5 sl ko vE AR 1L o AR R AR 9E R R,
TREM2 FRikFifi 5 /1N B3l ik o6 A 8 £ 12 it i () £ 4 55
T3, {0 TREM2 BH 1 1 96 7K 240 i 3¢ 30 A 1K % o i
P35, LI B 5T 26 B TREM2 BEAR 1 L 5 40 it 1) 40
JLTE BRI T PR BB T B IR B SR AE AR e DA R B
P e M R, I BE A 1 AEL (] B 4 3 AN & s e
Piollet 25"/ 5286t 1 7, LA TREM2 7 52 56 455 780 il
NS Ik ok RERE Ak 1 5 v 200 0 3 7 400 it e v B
{H TREM2 G mT in i ) Jok o8 #6841 f ) i 2 1 9
TREM2 A5 Bl B2 il - 4 3h Jik o83 4 1 £k rh IR S0 A 00
B, NTTTAE 27 FLE Jig . X 6 iiF 52 3R W] TREM2 H AT it
RAPUS KRR ALY L1, H v ik T e e —
FACAZEHLE] . sTREM2 /2 i TREM2 [ 2 [ il 55 1]
i R T3 1 Y A 2L A 7 ), AR AR 4T b B TREM2
WHEET BRTEABFIEIRGE T sTREM2 X 76 0 A
H R RO, 40 Li 25 35, I3 sSTREM2 /KSF-FF
15 N TRV B ST T R F- - Cuciue 25 38 Y 1075
sTREM2 7K F-Ft 185 55 568 0 9 F8 35 8 T LB 184 i ¢,
HCHEN STREM2 /K RIBES CMD fAEBKR . AWFSE
KB, CMD 35 1M sTREM2 7KF-5 CFR 26 AH¢,
5 IMR S IEAH2€, fiL i sTREM2 /& A CMD & 4 (1) 7
SEfER R BB IS sSTREM2 7K EFH5 5 CMD & 4=
K, Z G T e B b T — AR A M s g AL
TREM2 1 —Fh =215 T B WE A0 i 2 i 1 22 14, 2
A VR B A AR S R [ EE A HE IG5 8 T 40 B PR
FE 1 KA 5P s N A 22 FE T g . ] A 4 o 2ok A
FALBERR AL AR AR BT A RS A, b 8 [8 B Ah HEAH 5 2
PRI 1A A [T Ty B, 2 P 0 38 o s8R DA 4R 1 I
INE [R] S f Toll B 32 A8 i AT A 48 IR 3Rk, 2%
it Jey R ek S IV X BE ML A B T4 ] 98 1 R
FISh ik 6 B 6 AL T8 207 L #E CMD & A & J i 7
rh BRS843R BE S S HILIA
8 TREM2 235 LR #E OR3P VE AT, TREM2 781 1k i
R BT DA T AT Y sSTREM2 BECA ML,
I I3 sSTREM2 7KF-FF 5 Al fig /& TREM2 15 5 3 % 3
TE IR ARRHUAXT CMD e B 0y —Fh = 3h e
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PR R

PDGFR-B 2 i M4 -1 LA A | B EF 4 40 i | S
325 2 L 25 R A 118 — e 5 IBE S PR K 1t A2 1, L ) 46
& PDGF-BB, 5 5 1ML -1 LA A DA s 40 ¢ 784 1) 45 G
FARUEEAL, TR Z N BRI 5, (e 28 3h ko A
WAL, U PDGFR-B 76 30 ik ok B 1 Ak /1N B v
FEIK, BB LT 1 LA B e A A e £ 0 sh kR R
WEALIE B, [F] B PDGF-BB/PDGFR-B 1% AE 1 ML 45
SV LA L35 RN SR R, 41 2 /) BR324k
B, Wi PDGFR-B ik nf i i [kt i) X
BBTF 5% 3 B PDGFR-B 5 3l ik 6 K¢ A8 1L %5 U AH 56,
Wei 8 15545 i, B PDGE/PDGFR-B 1 % 5
R g% A8 5 S mRNA 3235 T 5 45 56 0 9 KBS 7 %
HCHEN PDGFR-B K F- Al BB CMD fA7EBR &R . AHIFSY
BRI, CMD 3 L7 PDGFR-B /K F 5 CFR & 11 4
X%, 5 IMR £ IEAHE, i PDGFR-B F+& -k CMD &
AR ST FE B R 2 BB L% PDGFR-B /K-E T8 5
CMD EHH X, HIFEK 8 R, PDGFR-B /KTt 5
REZS & PDGF-BB, 175 3 Il A5 ~F- ¥ JUL 4 fifw 3% 700 4 46, 12
HE S B AERE AL B I I B HOAN RS AT 2, B
AR 8 A - 2 A S PR 4 i CMD JRURS: . Aslan
SIS IRE MW PDGFR-B 7K T 5 i 45 e
B0 K AT ARG, TR A I 2R 2R R o o | R iR
Sl A R T R R W, 5 B IR 3h kA
N RS2 CMD KA [ EZEALS , a0 48 1 7 L
20 i S B B AT A S T UM A R AR A T RN
12631 GRS ALEE Y PDGFR-B /KT T i 5 i i
BRZE R A LT PDGFR-B 7K T & nl Ak i i
R T AT L0 B S5 Y4 5 RN S 5 T A 4
ASTHE AN CMD %28 KU 22

A5 ROC &k 7R, iL# sTREM2 , PDGFR-B
KR = FBA 2 W CMD 1 ih 26 F Ak 0.784
0.768 .0.870, —FH AT 45 H HMZ Wi, X Ut
B4 sTREM2 . PDGFR-B /KA B F CMD 217, [
PRGN LT sTREM2 . PDGFR-B 7K - 0] LA i i 1b 1F
11z,

4 &
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[# E] BM WRMESMRITEA 47(HSP47) (& NLR K% CARD & 1 4(NLRC4) \JHiB # D1(RvD1)
K5 /A ) 495 ( TBT) FRE R MBS ARG, ik TEE 2022 4F 9 H—2024 45 9 H =l K255 =l IR & 2
Be - FEZ5E ML E R 22 BEAERMIGA R TBI R 124 FIAE R R4 ARYEAR RS FL DR TBI F 54y 52 B TBI
55 4 AR TBI 25 9 FHJE TBI 44 4], 445 3 A H BUR TBI B H /- A HUS R4 70 615 5 A R WA 54 ;55
T R 300 B e A A A Al B A B 105 A e X IR 2, SR ELISA G137 HSP47 NLRC4 RvD1 7K ; fff FH %3
FH TAEFHE(ROC) HHZR43HT 78 HSP47 NLRC4 RvD1 ZKSEF0M TBI 835 TS AS K A EL ; (8 FAH XS G B5 B 43 B AR TR
1ML HSP47 NLRC4 RvD1 7K F-XF TBL BE R 52, 4558 ULEZL NI HSP47 NLRC4 7KV =5 T i B R4, i
¥ RvD1 KA TR BRI 4H (1/P=9.531/<0.001 ,10.188/<0.001 ,10.561/<0.001) . A[FJ1% TBI 3 I 7% HSP47 .
NLRC4 7K LL#e , 4% B <P B < T (F/P=53.882/<0.001,71.180/<0.001) , IfiL 7§ RvD1 7KL, T <P B <82 3 (F/
P=46.400/<0.001) , WEA B WALILTE HSP47 NLRC4 7K F WG R4 WAL, M7 RvD1 KPR T 5 K41 41
(+/P=7.545/<0.001,7.273/<0.001 .6.780/<0.001) , IfiLi& HSP47 NLRC4 &7k TBI &1 GCS FEAME T HAK K -
B ML RvD1 (KK TBI B E ) GCS PF K T H | /K SF 3 (1/P = 25.739/<0.001,24.993/<0.001 ,25. 188/ <
0.001) . If. ¥ HSP47 NLRC4 RvD1 /KBl Je = 35 B A UM TBI A8 2 B N R i i 26 T AR ( AUC) 433l 0.828
0.821.0.806.0.941, =F B-A 1L T4 B Hph Wil ( Z/P = 3.555/<0.001,3.770/<0.001 ,3.794/<0.001) , IfiL i HSP47
NLRC4 7K TBI AR E TG A K1Y & AR 43 il & AR K 19 4.333.3.388 £, 1fiL7& RvD1 {K/KF TBI SR E TG A R
Y & A ME SRS R KOS 1Y 3,722 4% (x2/P = 50.468/<0.001 ,35.826/<0.001,38.194/<0.001) , £&5i¢ TBI & M
HSP47 NLRC4 /KTt , 1L 7E RvD1 7K F-FEAR, =& 5200 TBT % & & LKA Bl TBT &35 WU MM E5 0w .
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The relationship between serum HSP47, NLRC4, RvD1 levels with the condition and prognosis of patients with trau-
matic brain injury Yi Xin, Cai Yafeng, Peng Shangguan, Huo Xiaocheng. Department of Emergency Medicine, Guoyao
Gezhouba Central Hospital, Third Clinical Medical College of Three Gorges University ,Hubei ,Yichang 443002, China
Funding program: Hubei Provincial Depariment of Science and Technology (2023CKB568)
Corresponding author: Huo Xiaocheng, E-mail. 707983109@ gq.com

[ Abstract] Objective To investigate the correlation between serum levels of heat shock protein 47 (HSP47), NLR
family CARD domain-containing protein 4 (NLRC4), and resolvin D1 (RvD1) and the condition and prognosis of patients
with traumatic brain injury (TBI). Methods A total of 124 TBI patients admitted to the Department of Emergency Medicine
of our hospital from September 2022 to September 2024 were selected as the observation group. Another 105 age-matched
healthy volunteers undergoing physical examinations during the same period were selected as the healthy control group. Serum
levels of HSP47, NLRC4, and RvD1 were measured by ELISA. According to the Glasgow Coma Scale (GCS) scores, patients
were divided into mild (n=55), moderate (n=25), and severe (n=44) TBI groups. Based on the Glasgow Outcome Scale
(GOS) scores, patients were categorized into a good prognosis subgroup (n=70) and a poor prognosis subgroup (n=54). ROC
curve analysis was used to evaluate the predictive value of serum HSP47, NLRC4, and RvD1 for the prognosis of TBI pa-

tients. Additionally, relative risk analysis was performed to explore the relative risk of different serum levels of HSP47,



BEXER 2 2026 4F- 2 A %5 25 555 2 ] Chin J Diffic and Compl Cas, February 2026, Vol.25,No.2

NLRC4, and RvD1 on the prognosis of TBI patients. Results
significantly higher serum HSP47 and NLRC4 levels and a lower serum RvD1 level (#P=9.531/<0.001, 10.188/<0.001,
10.561/<0.001). As the severity of TBI increased (mild — moderate — severe), serum HSP47 and NLRC4 levels significantly
increased, while the serum RvD1 level decreased (F/P=53.882/<0.001, 71.180/<0.001, 46.400/<0.001). The poor prognosis
subgroup had higher serum HSP47 and NLRC4 levels and lower serum RvD1 levels than the good prognosis subgroup (#P=
7.545/<0.001, 7.273/<0.001, 6.780/<0.001). Patients with high serum levels of HSP47 and NLRC4 had significantly lower
GCS scores than those with low levels, and patients with low serum RvD1 levels had significantly lower GCS scores than
those with high levels (#P=25.739/<0.001, 24.993/<0.001, 25.188/<0.001). The areas under the ROC curve (AUC) of serum
HSP47, NLRC4, RvDl1, and their combination for predicting poor prognosis were 0.828, 0.821, 0.806, and 0.941, respectively.
The predictive efficacy of the combination was superior to that of each indicator alone (Z=3.555/<0.001, 3.770/<0.001,
3.794/<0.001). The incidence of poor prognosis in patients with high serum levels of HSP47 and NLRC4 was 4.333 and 3.388
times that of patients with low levels, respectively, and the incidence in patients with low serum RvD1 levels was 3.722 times
that of patients with high levels (X* =50.468, 35.826, 38.194; all P<0.001). Conclusion Serum HSP47 and NLRC4 levels are

elevated, while serum RvD1 levels are decreased in TBI patients, and these factors may be involved in the development of TBI

Compared with the control group, the observation group had

and affect its prognosis. The combined prediction using the three biomarkers has high value in predicting the prognosis of TBI
patients.
[Key words]  Traumatic brain injury; Heat shock protein 47; NLR family CARD domain-containing protein 4;

Resolvin D1; Disease condition; Prognosis
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Fi i 81455 ( traumatic brain injury , TBI) j& @8R5
FASRHET Y 3 2 A, 36 138 53 4F % 4 TBI 50 J7 ~
6 0003 fil, 4tk T H R G 3rsit  feflic
() TBI 55 £ #1722 19 DI BE AN RN Bk i A7 G, HL AR 70 i
BHETARINIT IG5 1Ak K s, S BOAAGAL Fh
frohfesz ' . PUKTEE I 47 (heat shock protein 47,
HSPAT) & —MuE A N M i B R B T
NG VIR SO HR 1 AR . HSPAT 7E & Il s il 3 1
MRS D REGRAG U ML b Tk, s HonT e 2 S R
FINH DI BE KA 2 D REM A i bn . BEAERF 5T

HYITCHB AR 2 R PIR R L L, S
[ 30 I I A ARG %)t R 2 Do 5 105 497 A fgit B X B4
2 PR AR AR T S 0 BML) | RIS IR A
SR A, 2 RS E R L (P>0.05) , HA
AR, LR 1, ARHFSE CARAG R Be 8 B2 B St e
(2022-07-186) , 321 5% K J@ HING [A) 2 1 2 8 A
ER=SEN

e S Wi SO RIEERSPUE ~S4E1 7 S SN

Tab.1 Comparison of clinical data between healthy control group

KL, & NLR 1% CARD 75 (1 4(NLR family CARD and observation group
domain-containing protein i, NLRC4) 55 2 i H 1 2 5 H X IR 21 ML i pis
FANZIIRER R E D), JR NLRCA 7T AES: 5 M 1) 1 A8 ‘ (n=105)  (n=124)
B AR L, BRSNS 0] B s2(e5)  66(5323) 0312 0576

. s 4 53(50.48) 58(46.77)

[4] Z% M R T 1=

W AP, IR R Dl(re“’lval’R"m) ] AR (x5, ) 53.26+5.20  53.07%5.14 0277 0.782
LM RS XS A — R R, $28 RvDL AT BMi(aes ke/m?) 2.51:1.14  22.60+1.16 0433  0.666
IR 06 67 , 5 S B F T 2615, ERRA () )
HE e Ve s i T e B i s 5 0 18(17.14) 22(17.74) 0.014  0.905
A HUXT\UJ:E[LT?E Pr9BEIE giﬂﬁjmfﬂ MLZEA, 5 5 Mg 23(21.90) 16(12.90)  3.260 0.071
TBI E/‘]*H?éﬁﬁﬁ&//l\, Eh,ﬁﬁﬁﬁﬁ%ﬂmmmﬁﬁﬁz BRI 24(22.86) 26(20.97) 0.119 0.730
YibriEY S TBI BRI L BUS ROCER, IIRIGIR s #i(%) ] 43(40.95)  59(47.58) 1011 0315
YAYF TBI St M E S % BT I H(%) ] 55(52.38) 61(49.19) 0.231  0.631
1 #ERSAEE
11 IGRERE TEEL 2022 4E 9 H—2024 49 H =ik 1.2 JRBLEEEARAE (1) HASRHE. OZ G CT 5%

KEFEE =GR EE A Bt - 255 NI B B 22 B2
BHICIA G TBI B35 124 GiAE R W4, v 2858 i
22 i, s B 34 49, A8 52 ), Hofth (4T 40555 ) 16
s %245 = ABERF ] 3.50~7.50(5.51+1.52) h; i A5 i

MR 12, #54 TBIL 2 Wit ; @1 Wk ; @ i
2 ABE<24 h; DG IRGFERITERE, (2) HEBRbriE. DA
FF M FR G o e R D ; @ & s B s
P& RO QMG RGN, W R 5, DA W
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BN,

1.3 WIS bR5 ik

131 IR IRGERMCAE - Wi 48 B B PR A 1% SRl
IR I e I L K N P g TSN R TN
CT 1% % £} ({8 Siemens Somatom Definition AS +
128 HEWRTE CT HLEHE) 55, i N I i iR FH 22 A 5K
L M (ml) = m/6x Kk (em) BT (em) x L2
JEBE (em)

1.3.2 Il HSP47 NLRC4 RvD1 7KF46:30 . T TBI
HABE 24 h /g R AR TR R R B SR 4 IR K i
3 ml, FEE L, I RRAE T -80°C ik, R
FH ELISA 4600 1L 3% HSP47 (4235 4= W RH45 A R
"), 55 . CSB-E11328r) . NLRC4 ( XX = v& B BF 4
WA BRAT, 585 SEL954Hu) \RvD1 (- MR A )
TRAMRAR, 185 . LM8K1830H ) /K F, H Ak E L
I T s g BEG) B BB 5 A T

1.3.3 SRR BE DG B o021 . R AR 7 30 B Rk 243
(GCS) HxE TBI RN IEFEEE , 40 IR RN 15 7
NGB BN 3 AT, ST 3~ 15 43, PEA IR
ENEER O E . AR GCS YEA K TBI > N g
J& TBI 55 4] (13~14 43) M EE TBI 25 5 (9~ 12 43) |
HJE TBI 44 B (3~8 43) 17,

1.3.4 By oyl Ry R i s 112 R A
X TBI BB Bl 17 3 AN . Al S B30 5 5 0F 4
(GOS) WAL BTG , 1 ~3 /- ATUE A K (BT A
RSB E IR ) ,4~5 0 W HUG K (PR 5 e ol ik
BRAF) A EOSARR R TS B2, R4E GOS TFa
TBI & R PG R4 4H (70 #1) 5 #U5 A B W4
(54 fi) 1,

1.4 Seit2# ik SR SPSS 28.0 K& MedCale 43 #7
AR R B R B R A B A B LE (%) 3
7N, 2R TE] AR 2 R 5 A6 IR A 0 A A T i TR}
Pha+srR,2 2R LR AT AR AS ¢« K5, 22 41 1)
R F KE5:, #E— 20 R HE R FH SNK-g Kz 56 5
fii 15238 3 TAEHRAE (ROC) i £ 43 #7 1M 7 HSP47 |
NLRC4 .RvD1 7K il TBI H % Hls A B i #iE ;
foff AR AE B B2 43 AT AS R) 1ML 35 HSP47 \NLRC4  RvD1
KX TBL BF TG 54 , P<0.05 B 2% 54 51t
2 &% B

2.1 2 #HIf% HSP47 NLRC4 RvD1 /K Ib# g
411035 HSP47  NLRC4 7K - #5 T fdt B X BB 41, 1 5
RvD1 7K AR FFEXT B2 (P<0.01) , ILER 2.,

2.2 KNIEETE TBI 34 L7 HSP47 NLRC4 RvD1 7K

YLEE AN TBI B 10 HSP47 NLRC4 /K
FOBR B2 B <P B < TR 1 RvD1 ZKSF e, R <
BE <I2 B (P<0.01) , W32 3,

R2 (BRI S WAL I HSP4T \NLRC4  RvD1 /K- 1L
B (xs)
Comparison of serum HSP47, NLRC4, RvD1 levels

between healthy control group and observation group

Tab. 2

o " HSP47 NLRC4 RvD1
A R (be/L) (ng/L)
X IR 105 1.32+0.31 1.74+0.52 36.24+5.66
WMEEH 124 1.74+0.35 2.48+0.57 28.32+5.65
¢t 18 9.531 10.188 10.561
P1{E <0.001 <0.001 <0.001

F 3 R[FEDETE TBI G ML HSP47 NLRC4 RvD1 /K-
Hegs (x#s)
Tab.3 Comparison of serum HSP47, NLRC4, RvD1 levels among

TBI patients with different severity

. HSP47 NLRC4 RvD1
A e ) (he/L) (ng/L)
R 55 1.43+0.32 1.92+0.54 33.57+5.62
W 25 1.78+0.28 2.41+0.52 26.45+5.60
G 44 2.10£0.34 3.22+0.55 22.82+5.64
FAH 53.882 71.180 46.400
PE <0.001 <0.001 <0.001

2.3 ARG AL TBI B I KGR K L7 HSP47 |
NLRC4 RvD1 K-FLb#  SHiE REFAH K, s
AR 2H 57 0 2 A B B TR0 0 PN i b 6 O il v
HSP47 NLRC4 /K-, GCS 43 & 1ML RvD1 /KA
(P<0.01), 3% 4,

2.4 R[E M HSP47 NLRC4 . RvD1 /K°F TBI H %
GCS ¥4 b MR ¥E TBI A4 IL7E HSP47 .NLRC4 .
RvD1 PR 55 T 805 TP 327K -/ TBI B35 44
AL HSP47 NLRC4 RvD1 =7k F, i Z g WAk
. ML HSP47 NLRC4 5 /KF TBI B GCS 114y
T HAL KT 5, 3% RvD1 fIK/KF TBL & & (1)
GCS PP T m 7K (P<0.01) , WL 5,

2.5 Ifil.7E HSP47 NLRC4 RvD1 7K-F-Fil| TBI £ & 1
SRR 2T HSP47 .NLRC4 . RvD1 Tl
TBI H % HUn A K89 ROC #h£k, I35 th £ F w1
(AUC) , 453 87K . L7 HSP47 NLRC4 . RvD1 7K F-#
MK = F A TN TBL 83 WS A R 1Y AUC 4390
0.828 .0.821.0.806.0.941, = F WAL T4 [ S 0h 7
W (Z/P = 3.555/<0.001,3.770/< 0. 001, 3. 794/<
0.001) , WL 1.3 6,
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F4 AFTG TBI B G IR R KM% HSP47 NLRC4 RvD1
K LR
Tab.4 Comparison of clinical data and serum indicators between

TBI patients with good and poor prognosis

& 6 IiL74 HSP47 NLRC4 RvD1 7K F- Bl TBI £ 15 A R
ORI
Tab.6 Efficacy analysis of serum HSP47, NLRC4, RvD1 in pre-

dicting poor prognosis in TBI patients

WA BUR RIS BUTRRA o/t piii g b5 ARG AUC  95%CI  HURIE RESHE oy
(n=170) (n=54) B
PERI (%) ] B 36(51.43) 30(55.56) 0.209 0.648 HSP47 1.81 wg/L 0.828 0.749~0.890 0.759 0.814 0.574
I 34(48.57) 24(44.44) NLRC4 2.56 g/l 0.821 0.742~0.884 0.722 0.786  0.508
AEWE (45, %) 52.46+5.25  53.87%£5.32 1474 0.143 RvDI1 26.76 ng/L. 0.806 0.725~0.871 0.704 0.800 0.504
BMI(x=s,kg/m?) 22.53+1.12  22.69+1.15  0.780 0.437 =HPA 0.941 0.884~0.975 0.889 0.857 0.746
Hemh [ (%) ]
[=lINiS 9(12.86) 13(24.07) 2.628 0.105
=i 7(10.00) 9(16.67) 1.206 0.272
W PR 14(20.00) 12(22.22) 0.091 0.763
WA S [ (%) ] 29(41.23) 30(55.56) 2.439  0.118
R H(%) ] 32(45.71) 29(53.70) 0.779  0.378
BIGEREEHE 6 (%) ] 7.743  0.052
ST 9(12.86) 13(24.07)
EasEhE 15(21.43) 19(35.19)
A 35(50.00) 17(31.48)
HAth 11(15.71) 5(9.26)
ZUIEARRRE (h)  5.12+1.44 6.07+1.52 3.555  0.001
L EBALL B (%) ] 0.325  0.850
IR 18(25.71) 12(22.22)
i 2 74 12(17.14) 11(20.37)
it Py 40(57.14) 31(57.41)
JHAN ML (245, ml)  13.57+3.94 24.22+5.05  13.195 <0.001
GCS PEAr (w5, 57) 12.47+1.32 6.98+£1.24  23.573 <0.001 B 1 17 HSP47 NLRC4 . RvD1 /K E-Hi TBI B E A A R
HSP47 (s, pg/L) 1.56+0.32 1.98+0.29 7.545 <0.001 1 ROC izt
NLRCA (s, pe/1) 2.18£0.54 2.88+0.52 7.273 - <0.001 Fig.1 ROC curve of serum HSP47, NLRC4, RvD1 levels for pre-
RvD1(z+s,ng/L) 31.56+5.35  24.11+6.89 6.780 <0.001

&5 AEIE HSP47 NLRC4 RvD1 7K TBI £ GCS $E4
LEE  (xs,40)

Tab.5  Comparison of GCS scores among TBI patients with
different serum HSP47, NLRC4, RvD1 levels

mWoH GCS ¥4y {8 Pia

HSP47 FKF(n=52) 6.65+1.25 25.739  <0.001
AR (n=72) 12.56+1.27

NLRC4 K (n=48) 6.45+1.26 24.993  <0.001
AR (n=176) 12.37£1.30

RvDI FKFE(n=73) 12.42+1.25 25.188  <0.001
&K (n=51) 6.73+1.22

dicting poor prognosis in TBI patients

2.6 A[EIMTE HSP47 NLRC4 RvD1 /K F-%F TBI 3%
TG AS R B AHXS fE R BE 4B I HSP47 \NLRC4
K TBI EE T A KA & AR R 43 1) AR K SF 1)
4.333 3.388 1%, IfiLi& RvD1 {K/KF TBI & FG A R
1) R A LB KT 1Y 3,722 4% (P<0.01) |, W3 7,
3 3 it

AW E R AR T 17 HSP47 . NLRC4 #1
RvD1 7€ TBI 28 4k B FLIG R B S, 452 17, TBI
MY HSP47 F1 NLRC4 /K- 2.3 7+ & , RvD1 /K

R 7 IMLE HSP4T NLRC4 RvD1 /KX TBI 3 His A RAHXT G B 704
Tab.7 Relative risk analysis of serum HSP47, NLRC4, RvD1 levels and poor prognosis in TBI patients

EER D UG RAFILH (n=70) TR AR (n=54) AEXT e B 95%CI X H Py

HSP47 FKF(n=52) 10(14.29) 42(77.78) 4.333 2.459~7.636 50.468 <0.001
KA (n=72) 60(85.71) 12(22.22)

NLRC4 ik (n=48) 11(15.71) 37(68.52) 3.388 1.989~5.771 35.826 <0.001
KA (n=176) 59(84.29) 17(31.48)

RvD1 FKF(n=73) 58(82.86) 15(27.78) 3.722 2.312~5.991 38.194 <0.001
K- (n=51) 12(17.14) 39(72.22)
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B RRAL, LSRR fb 5 05 15 7™ F R B RS L U5 %
PIRSE, = H AN WG B B 0 SN

HSP47 22— B AR (1, B 50 98 49 e I 2 11 0 K
RS, AR EAE | A B e M R T B
P Z R rh & B HSPAT AKE 1 26 8 | JL 0] 4 hy e
WRISWT G PRI G TR AR gl
RR,HSP47 76 TBI 3% L 7+, 5 GCS PE4
EHMAC, $E/5 HSP47 Wl RE 2 HEHF TBI B & W1E &
JR AR EY) . Wang 25V RSB, HARS R
P RE SR £ HSPAT BERS AR kLA B /R FH
PR A ) -5 3 T 2 ( GABA) f% 37— 17 JEAH B4k
FH B2 AARZE 2 e R AGA 732 50, AT B35 00 /s LR ¢
DT N 3Z AR D RE SR A 1 . HE TBI J5 i ZH 2245347 nl
Sk 2 22 J2 S5 200 B 0 /0N J2 S5 40 3 £, 5 S04 i A i
o R A RIS IR TR I, HSP4AT A Ry i — 3o i 1Y) 56
JET R Hs BT RE R T I SUB B/ A 4k ik
HUH G 3k B G , B 1 AT e LA A 2 T BE AR &, 3
5 R B R B A, IR AT 35 1, HSP4T W] RE
A AR G R R TBT Ji5 o LR AR 20 0 X6 B8 3 T
FRAE I, ELARHLE A Ff 5 2L 3h ) s RS2 50 I oY
I3HT,

NLRC4 J2: [5175 38 1) S 5 I, L2 B0 B ) 2%
PE/IMAREIIE Caspase-1, {2 1F TL-18  TL-18 54 % [H
FHI RS B Wen 25 PUBESTHE i, NLRC4 %
PRIV TR I T 85 200 i P o TR AR 3 — 3ot A E ke T
Z5 TN (1 (NAIP) A4 BC AR 51 RE 1, NATP 1
SIASTR] BB B3, B 5 #5155 1% 33 45 NLRC4, AT
PTG Ik & BN, FEHRI 2 DI BER) S H T RE SR
M NLRC4 3k % AR B i 8 1, ASAIF 58 W22 3
TBI & NLRC4 2l Ft &, HE B TBI & K F5 e,
X5 L A R P A AE — 8, X R W] NLRC4
S IMABIE A T R A OB A TBI J& W ik 154
Vit EEHLH, Ding 2 W58 & BL, Ml NLRC4 %
PEAMA I TBT /)N U R 1 22 T RE B, Ry AR 5%
SRR T MR TSR, 7R =K P NLRC4
A REE ] A P B N B8O 25 2 T RE RN T

RvD1 2 —FP7E L Y = Gl H A 25 2k
YIEPERR A I, JR TR O A 48 M S R T AR A o, J2
PG S I 1) S B R S AR S AR IR A B OR
TBI J& RvD1 7K~FFFE, HAEFUG A B8 ik, #2
7N PR e S R T R A RE A2, Bo 2TV BF SRR
S, RvD1 AT 3 3 055 /DN 5 200 B 3 A A 288 35 R 1
175 0 [ 2 At A 2295 BRI 0 . 4N TBI J5 RvD1 1)
IR ATBETC ARG ) NLRCA 2540 S 1 3 i 48 1k

N, A TCTE AR BE R M N P (1) S IR Fg 8UB &,
M B A KA AME, #bFEFME M RvDL 5%
AR — PP TR R IR YT RN . ARG — &
PRIMIE HSP47 NLRC4 . RvD1 /K¢ 4 T TBI #%
WG A B BRLRE 2 00 TAE —F5 b S0l i, 3
TBI W Fl 5 PEAG R L T — A2 4R 2R &P A Wi bn
S AG . A T RERI LM T TBI B E RIS
5 FFERAS , BA B = r i R A
4 % i

AWFFTUESE, TBI 35 L3 - HSP47 \NLRC4 7K~
T, 0 RvD1 KOF 3 BRI, =& ¥ 5 TBI 9%
5 7™ F A B RIING IR 1915 %% DI AH G, HSP47 il NLRC4
Al RS E T 2 5 A M AN I T S H I A R A R
K BTE NLRC4A RAME/IMARA 13 BE AR 2 RV N, 3
[) TRl 20 P Wi 463405 5 1t P DR PR TR A B RvDL A9 [
%, 55 THUAR R MR NV IHIB SBRRE T, =&
A HUN TBI 838 AN R 5 200 A8 W 508 T — e br e
M, 25 FRTR I3 HSP47 NLRC4 1 RvD1 23
i TBI Ja 15 S W Ve AR EY . —H A
T 285 SR A e DR HH A v R ) e e R PR TR Y
HWENSHURIE . FARMETE ] 3 — B RASRT HAE
TBI s B R vp (%) ELAARAE FHAIL S, I 50 50E DL I R 52 1)
P 005K I BB 75 el AR B M R T BB 4 )Ry, AT R TBI
ARG T T RE TR TR .
F 2 i 32 A VR 77 G R 25 vh 2
1% Sk A

Bk AT IR SCIRE R vk G o AT, BE AR IR
HLE ST, S 50 00RE  E F R 8 SUE N, SCHR IR AT
g
5% ik
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MLYE DJ-1.sCD93 Xof 12 4 FH Z€ 4 il 5 5 = 4 i 26 34
A TS A B F0 g (E

I ra, W, G A R d & T

FEETH ¢ 2024 FFILIRE FERAFFITRI (A AR E RS ) LB 4: 300 H (BK20240137)
EB AL, 214200  LIRAE B4R B BE P 55 s B0 B 2 R
TAEVEE . BT, E-mail :20964349@ qq.com

(# ZE] BH HT0WEED/ERIHEE 1(DI-1) AIEMESMERE 93(sCDI93) X181 BH S M it s 2t b =
W (AECOPD) SR WG A B AN (E, ik PBHL 2023 4F 11 H—2025 4F 3 H B4 AR BE [ W0 5 A5 J0E S 2
BHISCIA i 1 B ZEVE BP0 (COPD) J 3 357 A5 %4, Hirh AECOPD 8% 220 525 AECOPD 41, %2 ¢ i COPD
B 137 BN RRE 4L, RIS M AR B AECOPD g MR WAL 75 B 4L 61 i T W41 84 i, MR
P BT 17 LK AECOPD SB35 43 A TS R 4IV2H 136 BIATS A REZH 84 4], 53 e B [F)39 = B £ e A4 4 - 169 41
SR IRZE . K] ELISA YEAGI LK DI-1,sCD93 /K5 Z K Logistic [B1U4 534 AECOPD f7% FU5 A R 4521 (K]
Z ZAH TAERE (ROC) 2R 20T I3 DI-1,sCD93 7K FEXF AECOPD 2 TS AN BL A4 T A8 5 fat FH ol 5 pth £ 20 A
(DCA) HIWr IfiL i DI-1,sCD93 /K FIA TRIMAL Y (1l RIE A . 455 I DJ-1.,sCD93 /K LbAL , AECOPD 4 >Fa5E
HI4H > X IR 2 (F/ P =705.358/<0.001,594.916/<0.001) , 2 & I 41 > v & 30 £ > 5% & 3 41 ( F/P = 60.385/<0.001 .
49.865/<0.001) ; il J5 AS KL 37 4995 155 7 BF L 49 S2 WBC \DJ-1.,sCD93 /K V-5 THis R4, FEV, .FVC K THiE R
UFE4H (x2/t/P=43.100/<0.001 . 8.398/<0.001 ,7.916/<0.001 . 8.687/<0.001 . 16.158/<0.001 . 18.091/<0.001 ) ; 3 15 &
J& .DJ-1 /5 .sCD93 /& AECOPD [ s A K Al S fa B R K [ OR(95%CI) = 2.073(1.267 ~3.390) ,2.192( 1.378 ~
3.488),2.435(1.503~3.944) ] ,FEV, & FVC & B AL R R E [ OR(95%CI) = 0.731(0.571 ~0.936) ,0.694 ( 0.533 ~
0.904) ]; IfiL7E DJ-1.,sCD93 7K Buph K A 1 AECOPD £ 2 i 5 A B4 #lf 8 F i A (AUC) 43 3124 0.810.,0.801 ,
0.944 | —FIRA TG T4 [ B $50 ( Z/P=3.785/<0.001 ,4.218/<0.001) ; M35 DJ-1,sCDI3 7K - 154 15 I 5 71 %)
DAL B E AR AE 0.01 ~ 0.83 FTE I PN, kA RS ES TN AECOPD B 5 HUR A R R 5 7/ T4 B A i, &g
AECOPDE IliLi DJ-1.sCD93 /K FTt , ZHBEA X AECOPD S8 5 TS A BA B i 0 A

[XiR] 2 PERHIEME IS, 2 PENE I B O/ R JOREE 1 nT et oAb 93, 5 T

[FEHZEE] R563.9 [ EtERiIRA] A

The predictive value of serum DJ-1 and sCD93 for poor prognosis in patients with acute exacerbation of chronic ob-
structive pulmonary disease Wang Yang, Yang Yan, Ma Xiugin, Gu Xinnan, Lu Qin, He Zhu. Department of Respiratory
and Critical Care Medicine, Yixing People’s Hospital, Jiangsu,Yixing 214200, China
Funding program: 2024 Provincial Basic Research Program ( Natural Science Foundation ) Special Fund Project
(BK20240137)
Corresponding author: Yang Yan, E-mail. 20964349@ qq.com

[ Abstract] Objective To explore the predictive value of serum protein/nucleic acid decarboxylase 1 (DJ-1) and sol-
uble cluster of differentiation 93 (sCD93) for poor prognosis in patients with acute exacerbation of chronic obstructive pulmo-
nary disease (AECOPD). Methods A total of 220 patients with AECOPD admitted to the Department of Respiratory and
Critical Care Medicine at Yixing People' s Hospital from November 2023 to March 2025 were enrolled in the AECOPD group.
Patients were assessed and categorized into mild (n=75), moderate (n=61), and severe (n=84) subgroups. Based on
prognosis, patients were further categorized into a favorable subgroup (n=136) and an unfavorable subgroup (n=84). Concur-
rently, 137 stable-phase COPD patients treated at the hospital formed the stable-phase group, while 169 healthy individuals un-
dergoing routine health examinations served as the healthy control group. ELISA was used to detect serum levels of DJ-1 and

sCD93. Multivariate logistic regression analysis was performed to identify factors influencing poor prognosis in patients with
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AECOPD. ROC curve analysis was used to evaluate the predictive value of serum DJ-1 and sCD93 for poor prognosis in
AECOPD patients. Decision curve analysis (DCA) was used to assess the clinical applicability of the predictive model. Results

Serum DJ-1 and sCD93 levels were higher in the AECOPD group than in the stable-phase group and the healthy control
group (F/P=705.358/<0.001, 594.916/<0.001). Among AECOPD patients, serum DJ-1 and sCD93 levels were highest in the
severe subgroup, followed by the moderate subgroup, and lowest in the mild subgroup (F/P=60.385/<0.001, 49.865/<0.001).
Patients with poor prognosis exhibited a higher proportion of severe disease, as well as elevated levels of WBC, DJ-1, and
sCD93 compared to those with favorable prognosis (#/X°/P=43.100/<0.001, 8.398/<0.001, 7.916/<0.001, 8.687/<0.001), while
FEV, and FVC were lower (£/P=16.158/<0.001, 18.091/<0.001). Severe disease and elevated serum DJ-1 and sCD93 levels
were risk factors for poor prognosis| OR(95% CI)=2.073 (1.267—-3.390), 2.192 (1.378-3.488), 2.435 (1.503-3.944)], while
elevated FEV, and FVC levels were protective factors [ OR(95% CI)=0.731 (0.571-0.936), 0.694 (0.533-0.904)]. The AUC
values for predicting poor prognosis in AECOPD patients using serum DJ-1, sCD93 individually, and their combination were
0.810, 0.801, and 0.944, respectively. The combined prediction outperformed the individual predictions of DJ-1 and sCD93
(Z=3.785, 4.218; both P<0.001). The risk threshold probability ranged from 0.01 to 0.83, and the net benefit of the joint mod-
el in predicting poor prognosis was higher than that of serum DJ-1 or sCD93 alone. Conclusion Serum DJ-1 and sCD93

levels are elevated in AECOPD patients with poor prognosis, and their combination has high predictive value for poor progno-

- 169 -

sis in AECOPD patients.

[ Key words] Acute exacerbation of chronic obstructive pulmonary disease; Protein/nucleic acid decarboxylase 1; Sol-

uble cluster of differentiation 93; Prognosis; Prediction

12 4 BH ZE 4 il %5 995 ( chronic obstructive pulmonary
disease , COPD) J&—Ff DA 24 A3 37 FR R R AIE 19 5
DL 2R G5 , R 3 FLi SE R BN 11 22 8 1k K
R S5 fe B DR 2R )R S A AE TS T B T, 2 70k 4Bk
FEMAIL DA RE " cOPD By 2EE L (acute
exacerbation of chronic obstructive pulmonary disease,
AECOPD ) R I N AE R BRI o fin o, 75 1 %
TRYTEAE BEAL B AN I B R SE 32 | i
WIWUE . B, SR R R R A T A b
LAFR AECOPD 5 Tilm B 2 IH R L, B FY/
KR 2 M B 1 ( protein/nucleic acid decarboxylase 1,
DJ-1) BAHUEA KBTI TARH], 72 2R R A% SRR
Ik L, P RES S COPD A5G 1S TE R M U
SRR ATEPESME#E 93 (soluble cluster
of differentiation 93,sCD93) 2 CD93 [ AI¥FHEIEX , S
5 R 5 5 RO, HOKF7E 22 Fiig M R 1 I niy
Mg b AR SEE R LT DJ-1,sCD93
KK 3T 3 5 AECOPD J8 1% MBS I X &R
VR VRN U 48 bR 1 I PR, LA S i PR 78 31
AECOPD (B3 SR A SE il BT,

1 #REFE

L1 IARYERE  $EHL 2023 4F 11 H—2025 4F 3 AH
24N R B 5 fe 80E BE A RHIBOR I COPD i
357 {9 S WF 5 X 4, Hoh AECOPD 4 220 fl
AECOPDZL, F35E ] COPD 4% 137 il b Fa e 41, 7
TG I [] 2 B A B A K 169 151 Ay Akt BRE X BR A
AECOPD ;. 55 115 ], % 105 ], 4F % 49~ 82(66.93+

8.62) % R E AL B 75 i, & 62 fil, 4F#E 47 ~ 82
(65.09+9.12) % ; fEEFREXT AR . T o1 f51], & 78 A, 4F
45~83(65.17+8.74) %, 3 VLR AEW LI, R T
GATEE X (P>0.05) , AW bk, AR C R B
BEfeHEZE 51 S e (87 3¢5 2023 £ 0309) , Z XA
A/ SR R R T4 i R

1.2 WEHIERbRME (1) WAbRAE. QR FRYHEL
IHTE R T COPD 2 Wikr i, H AECOPD & # ¥IFF &
AECOPD B2 Wi br ™ ; @ AECOPD H: 3% A 1k A B
JE R EAYEINE, RS, (2) HEBRbRiE . O& It
JFLC Al i A v 8 7 O B T 0 5 @ IR A Stk
YL QA EN  F RN & @i Wzl R
PEPD ] PUEEFIRIT A

1.3 MR FRS5 ik

1.3.1 I R RIS 4R - Wi 4R AR 3 1 1)L A % L BMIT s
T SRR (R I OBE PR S AR ) L COPD
2B (GOLD) 4314 . >k 4 A sh A A (I
Vi BEI7 /N A, RS . BS-600M ) A& 52 56 38 Fa hR [ 14 40
ML(WBC) I/ (PLT) |\ IM£LA H (Hb) (C 0 &
(CRP) ] ; 2R FH It 2y e 4G I ASC (b Vi B 6 2 4 2 ), A6
%;Easy0n6® Air) & il Dy e e A [ 55 —FPH IR
KBU(FEV,) FHHMEE(FVC) 1,118 FEV,/FVC,
1.3.2 17 DI-1,sCDI3 K- 5E . F AECOPD &
ABE 24 h KR EW COPD 3% Al BEXT IR ZH 3238 %
NI SRR K AL 5 ml, 2500 )5 B8 B IS A7 45 1
DL ELISA #4500 DJ-1[ b ¥ VL3 A 92\ \] (JL14590-
96T) ] .sCD93[ L fHHEA= /3 F (XY2916A ) J7KF,
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1.3.3  AECOPD J & Al . X AECOPD 82955 1% ™
FEREVEATPRAG ) W I ) d I W 8 08 R B A A R
WA (n=75) ; 1A 2P IF 0 5 0 {0 AR g AR IR AR e
AP (n=61) ; & IF 2 PERF 0% 5 v H o 1% fa
M EMENAEE LA (n=84)

1.3.4 AECOPD HUm #FA#'™ . AECOPD B3 F i B )5
YIHesz 0 3 A A BIBE DT BRER RS R i 0 & I
P IMSHRPRIRE IEH B E WA R (n=
136) ;4% 3 D H WA AR i i B AL 7 7% A ICU 5
T HEENATE A RIAH(n=84),

1.4 G5k R SPSS 25.0 #4-ge it Hr
o THECTOR AR SR B L (% ) FR7 , 4L IR) H R
x> K5 FF & B (TR PR L e Fm,2 41
[i) B3R ST AR AS ¢ K, 241 8] LLECR H F R
Z % Logistic [MJA3047 AECOPD iS5 A KB 15
MR 2 5 Z i TAERRE (ROC) #6407 LG DJ-1,
sCD93 /K FXF AECOPD fB35 T J5 A K A 7 U A7 {5 il
FHHRSE M4 31 (DCA) FIWT L7 DI-1,sCD93 7K -3k
AR AIE RIE P, P<0.05 25 R A it
2 & B

2.1 3 #IMiE DJ-1.sCD93 /K FHeks 3 4HifiE DJ-1,
sCD93 7K 14, AECOPD #H > & 1 111 2H > {t B %o 21
(P<0.01) , W& 1,

R {EFEXNBEA FaEWA AECOPD 4 I DJ-1,sCD93 7K
F b (xxs,png/L)

Tab.1  Comparison of serum DJ-1 and sCD93 levels among
healthy control group, stable phase group, and
AECOPD group

4 5l 15155 DJ-1 sCD93
fe X A2l 169 23.91+5.08 192.84+31.02
T A 137 49.75+10.34" 349.21£65.11°
AECOPD 4 220 63.27+12.91* 427.22+85.34%
F 14 705.358 594.916
P1{H <0.001 <0.001

L SRR B LA, 2 P<0.05 ; SFa @ AL L4k, P P<0.05,

2.2 ANEYEEFEE AECOPD B I DJ-1.sCD93 /K
SRS I DI-1.,sCD93 /K Hu A, B8 W 40 > v
20 >52 3 V.20 (P<0.01) , L3 2,

2.3 A[FEWE AECOPD BEIGIKFTRLE  WE A
L 2H 95 17 R BE L 49 &2 WBC  DJ-1,sCD93 7K 3F- 14 75
THG BIFW4, FEV, FVC R T 15 B4 (P<

0.01) ;2 4 H A I RYOR LA, 28 5 TEGe 7 18 L (P>
0.05) ,ML3 3,

2 AFMGTEREE AECOPD B3 ML DJ-1,sCD93 /K- LR
(x5, ng/L)
Tab.2 Comparison of serum DJ-1 and sCD93 levels in AECOPD

patients with different disease severities

A5 %% DJ-1 sCD93
BREAH 75 51.91+9.24 361.95+68.23
rRE I 2 61 62.53+11.58° 415.41+84.76"
EEWA 84 73.95+15.64% 494.08+95.39%
FAE 60.385 49.865
P1A <0.001 <0.001

. SRR AT 2 P<0.05; 5 R R4 R, P P<0.05,

%3 AREWG AECOPD fBF il R R i

Tab.3 Comparison of clinical data between poor prognosis sub-
group and good prognosis subgroup
W M ﬂii%ﬁgzﬂ %ﬁf(ﬁﬁiw)ﬁzﬂ e P
R HI(%)] B 72(52.94) 43(51.19) 0.064  0.801
& 64(47.06) 41(48.81)
AERE (x4, %) 66.75+8.31 67.21+8.14  0.402  0.688
BMI( x+s,kg/m?) 23.51+2.87 23.84+2.92  0.823 0.411
IR [ (%) ] 42(30.88) 19(22.62) 1.769  0.183
LR (%) ] 55(40.44) 37(44.05) 0.278  0.598
AR [ (%) ] 34(25.00) 21(25.00) 0 1.000
COPD f%57#% (x+s,4E)  4.961.16 5.17£1.25 1.266  0.207
W AR [ (%) ] 47(34.56) 28(33.33) 0.035  0.852
L[ (%) ] 59(43.38) 32(38.10) 0.598  0.439
Wi TR (x+s , mmHg)  130.25+8.63  131.94+9.17  1.378 0.170
#P5K)E (x+s, mmHg)  82.36+4.59 83.52£4.79  1.791 0.075
BHEBI(%)] BY 92(67.65) 65(77.38) 2.408  0.121
ARy 44(32.35) 19(22.62)
GOLD il T ~TH 64(47.06) 38(45.24) 0.069 0.792
[(Bl(%)] M~V 72(52.94) 46(54.76)
PaCO,(x+s,mmHg)  81.57+10.61  82.93+11.45 0.896 0.371
Pa0,(x+s, mmHg) 59.36+8.94 58.27+9.08 0.873  0.383
FEV,(%#s,L) 1.27+0.15 0.95:£0.13  16.158 <0.001
FVC(z#s,L) 3.26+0.37 2.41£0.28  18.091 <0.001
FEV,/FVC(x%s,%)  39.58+4.06 38.71+3.96 1.559  0.121
TR R 64(47.06) 11(13.09)  43.100 <0.001
[B1(%)] R 42(30.88) 19(22.62)
W 30(22.06) 54(64.29)
WBC (xxs,x10°/L)  11.24+1.37 12.91+1.53  8.398 <0.001
PLT(##s,x10°/L)  187.62+19.14 192.85:22.49  1.840  0.067
Hb(%#s,g/L) 135.02+16.81  131.57+14.68 1.551  0.122
CRP (&+s,mg/L) 109.46+11.72  108.61210.97  0.535  0.593
DJ-1(%+s,pg/L) 57.68+11.81  72.31x15.46 7.916 <0.001

sCD93 (x+s, png/L) 390.41+71.53  486.82+92.06  8.687 <0.001

2.4 ZHE Logistic [1H5347 AECOPD &35 Filj5 AN R
BRI E L AECOPD SB35 Tl A Kok PR AR 1 (T
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BN /N0, LU LREE R P P<0.05 T H K
HA R T2 RE Logistic [mH 5T, 4558 B 1S
A DJ-1 5. sCD93 Hij& AECOPD B F Wil A R Ay
M fER R FEV, B FVC & b r AR 3 & (P<
0.05 5 P<0.01) , W% 4,

&4 ZPHE Logistic [MIIN547 AECOPD [&4 S AN B A5 0
FSES
Tab.4 Multivariate Logistic regression analysis of influencing fac-

tors for poor prognosis in AECOPD patients

A5 B SEMH Wald{i P ORfH 95%CI

FEV, " -0313 0.126  6.184  0.013  0.731  0.571~0.936
FVCE  -0.365 0.135 7321 0.007  0.694 0.533~0.904
WIS EE 0729 0.251 8435  0.004  2.073  1.267~3.390
WBC 0.384 0.203 3.576  0.059  1.468 0.986~2.185
DJ-17% 0785 0.237 10966  0.001  2.192  1.378~3.488
sCD93 B 0.890 0.246 13.088 <0.001  2.435 1.503~3.944

2.5 IiiF DJ-1.,sCD93 JKF-XF AECOPD BE TG AR
)T I fE 2 i LV DJ-1, sCD93 7K SF- T3 il
AECOPD B i AR ROC ik, IFHE 4 Fim
BUAUC) 45 BR : IMLE DJ-1,sCD93 7K 5k K Bk
AT AECOPD BE 5 A R A AUC 4351120 0.810
0.801.0.944 , B A AL T 1% DI-1.,sCD93 7KF-
£ H B (Z/P=3.785/<0.001,4.218/<0.001) ,
s E 1,

&5 LA DI-1,sCD93 KF-X AECOPD 83 HiJm A KA Tl
e
Tab.5 Value of serum DJ-1 and sCD93 levels in predicting poor
prognosis in AECOPD patients

. . Youde
1 b MHE(pe/L) AUC  95%CT  TRUBUE ARSREE ;Hélﬁ;n
DJ-1 65.35 0.810 0.753~0.860 0.670 0.868 0.538
sCD93 468.90 0.801 0.742~0.852 0.619 0.882 0.501
e 0.944 0.905~0.970 0.929 0.846 0.774

2.6 IMiL¥E DJ-1,sCD93 /KPR S REALHIN AECOPD &
B UG A BRSBTSk DCA #h4 2 #r
AECOPD 3 i J5 A K ICA TN ASE A 14 1 IACE FH 4
GEIR L, KRG R (AR AE 0.01~0.83 (LRI, BEA
REAY T 5 A R 3K 45 24 T I8 DJ-1,sCD93 7K
S, WL 2,
3 4t i

COPD (1) % A /2 1 Z2 P BEAIL il 3L [R14E S 3,
AL PG /NS AL | S I A R R i o 4 # B LA
eI E R # e , AECOPD 2 S 305 2 Ak F A

1.0

0.8

0.6

0.4

— DJ-1
— sCD93
— ZEKE

0.2

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

B 1 I DI-1,sCDI3 K- FUll AECOPD & # HlJs A K /Y
ROC ik
Fig.1 ROC curve of serum DJ-1 and sCD93 for predicting poor
prognosis in AECOPD patients

0 0.2 0.4 0.6 0.8 10
R

B2 i DI-1,sCD93 /K- Hup KK BRI AY DCA £k
Fig.2 DCA curve of serum DJ-1, sCD93 and combined prediction
models for poor prognosis in AECOPD patients

T AU 2 35 T 5 1 A B B, AECOPD 15 R 2341
70 75 A0 AR e A KT G R K 2 RO 22
8 FLR AR i A v g P Ry R 4 5 | T Vo A Y
i, S AR SR B i 1 — 25 5 | kel AR/ L A R
PRI 4 R A, e 2] RE T B R M NP g v o il
THREIAREE  FE BT R A S PEAR
FBAMGTIRE o B R OCH F4F AR —
SERREE 1 AT DA B o IR 2 (H X S48 A i R BRURE I
PL2E SR, B = JE 08 1 e St e DL R s
J2 W £B P 5 AR AL R T AR DRI, A 5T R
FEF DJ-1 1 sCD93 X WA AT 5 48 14 J i i 2%F | A fk
N B VIR S AR B 5y F T4 HEAE AECOPD Hag
(A ek A Ak B HO 15 A K0 T A8, B S
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DJ-1 J&— i S Ak N 8 11, HAT T BRI 1R 4
YRR AR RFRAS A0 40 MR T B O 4 4n i ) 8 14 A
F,AECOPD Z2uPE & AE I i TR g B 5 M IR 7
Then ZH 20 R A0 i rh ROS K FHER | i S LRI
PRI R S, D)-1 BREH L I, HIE R
B ALK At o AR A 7 38 A AR A s I i Al AL £
Fopig B DJ-1 W A N2/ ARE 15 5 i
PR IEBTE ARG A , AT Uk 20 B 5 ik 48 £k RN 2 s A i
B RS E AT T, Park 25T 7E COPD #5
AN HIESE , DJ-1 i 3958 Nef2 /-5 e S Ak Bl AR
A ok A B, A R R B, DI-1 7R
AECOPD&E A i & T, H 5 R 7 S 15 1745
EIEASEN ) AR RS EREER 5, IRt —
AR DI-1 (T R AN B A A 1 980 Bt 5511 PR
LRI SG, DI-1 Al BEAE e g ™ E AR B X TS
U B9 255 b e ), HOKSP TR s S8 AR 1 B A K
HAUE I RE T Z PR, T FHOAS R 25 5 KU 34 i

sCD93 J& FLA% — 5 WG 21 Jf 2R 4 0 1) — o il 3 14
EA, FESS5MEH A M RE ST, LKk
SV P A F2 Y AECOPD 43 A I % e
IS K ZR Ge bk e 1 B g, 3 B0 B 40 N
IV 240 380, R 2E sCDO3 B A MG IR, T i s ik
TR R N G 8 A BTG AR S BE ST R,
sCD93 7E COPD M3 i 27+, H 5 CRP \IL-8 /K
EIEARSEN ) WA KB, sCD93 Tl E Hy £ Fig ok
M RN 1 B 1 AR AT S, W 1 R G
e R B fof AN G 8 S RS 5 R A A 4 4k AR
HAs  ASBFFE i — 2L 45 1 sCD93 AN 5 48 1 F v 1% 5
2, I8 g2 5 AECOPD HB &1 Bk K HE A R
(I RG], H v ] 68 38 2 4 1F 28 PR 40 i ka ik | 34
SR I A5 PR SO AL AU T R, SRR A
M RN S A5 R BEIR | DT o 2505 1 i

DJ-1 5 sCD93 7£ s FRHL M b HAG B W 5 %M
DJ-1 32 B2 J B 40 Jf Py 44k 07 38 K Bt Sk BE g, i
sCD93 MITT L A% 3 28 Gk 46 Pk I 7 B P9 B2 38 RS
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[# ZE] HE BROLEEZER o2 HEE-1(LRG1) S100 F55 7454 H A14(S100A14 ) F i i 4 45
WIEARIE ARG B R OIEMNME, 3% BB 2020 45 7 H—2022 4E 6 J 38 AR B B E o A RL AT I
JEBE A e iR A R 45 R 98 J 3 220 BRI 4 iRAE ARG 3 AE N BB E R BRI S s BH 0 h B R WA
54 FIFIARE KR 166 F, I3 2 R B HE 12 0 245 W R M 48 F8 38 90 51 A % B2, SR P Tt 00K e 928 W% o 3 3
(ELISA) ¥l IfL 7% LRG1.S100A14 /K ;2R FHZ [N & Logistic [B1U3 50 Mr45 96 BB 4716 i a sl I e R Jn 8 kK 1
HIRZ M R 25 5 32180 TAERHE (ROC) IR ITAL WS LRG1 . S100A 14 7K - X 4% 17 98 B 54T R e B 45 W VA R G B &
HRANTMME, £R  4HR4L05E LRG1 S100A14 /K-35 w5 T Xt FR 4L (1/P=24.094/<0.001 ,29.156/<0.001 ) ; &2
KRS A G5 I K o AL FR B TNM 3 391 T30 | obk 2 485 97 8% bE 3 J2 I 3% LRG1 ., S100A14 /K F & TR E BB 4l
(X*/P=23.979/<0.001 ,11.324/0.001 ,22.861/<0.001 , /P =5.990/<0.001 ,6.469/<0.001) ; Z A & Logistic [M] )543 #7 .
7R A FREEAG CTNM 43301 I MK 45557 LRG1 & . S100A14 &5 245 179 B H ARG E R BB ST fE B £ [ OR
(95%CI) = 25.953(3.077~218.923) .10.057(1.151~87.835) .3.231(1.379~7.569) .1.041(1.023~1.060) .1.481( 1.249~
1.756) 1 ; IfiL7E LRG1 ,S100A 14 7K 5Bl Kz — 5 15¢ & W 45 B s )R B R 5 2 R S A8 i 28 F AR (AUC) 4391128 0.760
0.758 .0.833, —HF AL T4 A LM BIME ( Z/P=2.921/0.003..2.647/0.008) . 45it M7 LRG1 .S100A14 /K- 5
W B e AR IE AR 5 B R HE R VMO , A BRA X 45 Wi e 2 A R 5 B R 6 RS B e O T AR,
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Clinical value of serum LRG1 and S100A 14 in predicting recurrence and metastasis after laparoscopic radical resec-
tion of colon cancer Xiao Gaochun, Hui Yuanjian, Li Jun, Tan Huayong, Xiang Feng, Liu Yanwei. Department of Gastro-
intestinal Surgery, Shiyan Taihe Hospital, Hubei, Shiyan 442000, China
Funding program; Natural Science Foundation of Hubei Province (2023AFB911) ; Research Project of Hubei Provincial Health
Commission ( WJ2021F030)
Corresponding author: Liu Yanwei, E-mail: Liuyanwei0829@ 163.com

[ Abstract] Objective To investigate the clinical value of serum leucine-rich alpha-2-glycoprotein 1 (LRG1) and
S100 calcium-binding protein A14 (S100A14) in predicting recurrence and metastasis after laparoscopic radical resection of
colon cancer.Methods A total of 220 patients with colon cancer who underwent laparoscopic radical resection at the Depart-
ment of Gastrointestinal Surgery, Taihe Hospital, Shiyan from July 2020 to June 2022 were included as the colon cancer
group, along with 90 patients with benign colon lesions who sought medical attention during the same period as the control
group. The levels of serum LRG1 and S100A14 in biobank-stored samples were detected. Based on whether recurrence or me-
tastasis occurred within 3 years after surgery, colon cancer patients were divided into a recurrence and metastasis subgroup and
a non-recurrence and non-metastasis subgroup. Clinical data and the levels of LRG1 and S100A14 were compared between the
two groups. Multivariate logistic regression analysis was employed to identify the influencing factors for recurrence and metas-
tasis after laparoscopic radical resection for colon cancer. Receiver operating characteristic (ROC) curves were used to evaluate
the predictive value of serum LRG1 and S100A14 levels for recurrence and metastasis after laparoscopic radical resection for
colon cancer.Results The serum levels of LRG1 and S100A14 were higher in the colon cancer group than in the control

group (#/P=24.094/<0.001, 29.156/<0.001). Compared with the recurrence and metastasis subgroup, the non-recurrence and
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non-metastasis subgroup of colon cancer patients had a higher proportion of well-differentiated/lower proportion of poorly dif-
ferentiated tumors, a higher proportion of TNM stage I + Il /lower proportion of stage Ill, a lower proportion of lymph node
metastasis, and lower levels of LRG1 and S100A14 (X°//P=23.979/<0.001, 11.324/0.001, 22.861/<0.001, 5.990/<0.001,
6.469/<0.001). Poor differentiation, TNM stage Ill, lymph node metastasis, and high levels of LRG1 and S100A14 were risk
factors for postoperative recurrence and metastasis | OR(95% CI)=25.953 (3.077-218.923), 10.057 (1.151-87.835), 3.231
(1.379-7.569), 1.041 (1.023—1.060), 1.481 (1.249-1.756)]. The areas under the curve (AUCs) for serum LRG1, S100A14
levels, and their combination in predicting postoperative recurrence and metastasis in colon cancer patients were 0.760, 0.758,
and 0.833, respectively. The combined prediction was superior to the individual predictive values (DeLong method was used to
compare the differences) (Z=2.921, 2.647; P=0.003, 0.008).Conclusion The levels of serum LRG1 and S100A14 are

closely related to recurrence and metastasis after laparoscopic radical resection of colon cancer and can be used as risk factors

to predict the risk of recurrence and metastasis after laparoscopic radical resection of colon cancer.

[ Key words]
tein 1; S100 calcium-binding protein A14
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Tab.1 Comparison of serum LRG1 and S100A14 levels between

colon cancer group and control group

A 15155 LRGI1 S100A14
papitskiel 90 64.55+15.38 6.05+1.41
LR 220 121.11£25.18 13.31£2.96
(1l 24.094 29.156
P1H <0.001 <0.001

2.2 2 WALIGIRGER XS LRG1 ,S100A14 7K L

2 W20 FR M A AR T i A R B R
o R SR R S A AERE 4 e S I s IR AR A
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Tab.3 Multivariate Logistic regression analysis results of postoper-
ative recurrence and metastasis
Ly B SEfY Wald{i P{i ORMH 95%CI

ALK 3.256 1.088  8.958 0.003 25.953 3.077~218.923
TNMII 2.308 1.106 4.358 0.037 10.057 1.151~87.835
WEZESER 1173 0434 7.294  0.007  3.231 1.379~7.569
LRGI & 0.041 0.009 19.885 <0.001 1.041 1.023~1.060
S100A14 7 0.393 0.087 20.432 <0.001 1.481 1.249~1.756
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RIGE L FHEFEI) AUC 43514 0.760.0.758 .0.833, — 3
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Tab.2 Comparison of clinical data between recurrent metastasis group and non-recurrent metastasis group

moH RERFEBTH (n=166) B REERETW A (n="54) X2/ P{H

(%) ] 5 91(54.82) 30(55.56) 0.009 0.925
b8 75(45.18) 24(44.44)

AEWE (325, ) 56.636.25 56.35+6.92 0.279 0.781

R EEFE R (x2s, kg/m?) 23.47+2.74 23.42+2.53 0.123 0.902

R (%) ] 41(24.70) 15(27.78) 0.204 0.652

IR [ (%) ] 26(15.66) 12(22.22) 1.227 0.268

W AR [ (%) ] 89(53.61) 32(59.26) 0.525 0.469

RIS (%) ] 73(43.98) 21(38.89) 0.431 0.512

FAAERE 41 (%) ] 87(52.41) 22(40.74) 2.219 0.136

EIEFIEL [ B(%) ] 19(11.45) 10(18.52) 1.781 0.182

bR RAL [ (%) ] e g5 99(59.64) 32(59.26) 0.002 0.961
VaR 7] 67(40.36) 22(40.74)

JisE B A [ (%) ] <3 cm 81(48.80) 28(51.85) 0.152 0.696
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TNM 53H [ 151 (%) ] [~ 99(59.64) 18(33.33) 11.324 0.001
i 67(40.36) 36(66.67)

WS B(%) ] 61(36.75) 40(74.07) 22.861 <0.001

LRGI (x+s,ng/L) 115.04+20.98 139.79+27.91 5.990 <0.001

S100A14(xxs, ng/L) 12.67+2.81 15.30+2.52 6.469 <0.001
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Tab.4 The predictive value of serum LRG1 and S100A14 for
postoperative  recurrence and metastasis in  colon
cancer patients

i WU AUC 9S%CI  WUBIE FESE 0

LRG1 129.825 wg/L  0.760 0.681~0.839 0.704 0.753 0.457

SI00A14  14.575 pg/L  0.758 0.685~0.832 0.667 0.729 0.396
ZHEBE 0.833 0.772~0.894 0.778 0.861 0.639
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Fig.1 ROC curve determines the predictive value of serum LRG1

and S100A14 levels for postoperative recurrence and metas-

tasis
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The relationship between serum myeloperoxidase, lactate dehydrogenase expression and treatment responsiveness to
standard chemotherapy regimens in patients with acute myeloid leukemia Wu Ping ", Li Ping, Liu Shanshan, Zhu Li-
wei. * Department of Hematology, Yifu Hospital Affiliated to Nanjing Medical University, Jiangsu, Nanjing 211100, China
Funding program: Jiangsu Province Elderly Health Research Project ( LX2021001)
Corresponding author: Li Ping ,E-mail . youxiang0096@ 163.com

[ Abstract] Objective To investigate the correlation of serum myeloperoxidase (MPO) and lactate dehydrogenase
(LDH) levels with the treatment response to standard chemotherapy regimens in patients with acute myeloid leukemia (AML).
Methods A total of 118 AML patients admitted to the Department of Hematology, Yifu Hospital Affiliated to Nanjing Medi-
cal University from February 2022 to January 2025 were enrolled. All patients received standard chemotherapy. Treatment re-
sponse was assessed between 21 and 28 days after chemotherapy completion. Patients achieving complete remission were as-
signed to the good response group (n=70), and the remaining to the poor response group (n=48). Serum MPO and LDH lev-
els were measured by enzyme linked immunosorbent assay. Multivariate logistic regression was used to analyze factors influ-
encing treatment response and to construct a predictive model. The predictive performance of serum MPO, LDH, and the com-
bined model was evaluated using receiver operating characteristic (ROC) curves. The interaction between MPO and LDH on

treatment response was assessed by relative excess risk due to interaction (RERI), attributable proportion (AP), and synergy in-
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dex (SI). Results Of the 118 AML patients, 70 (59.32% ) achieved complete remission after standard chemotherapy and were

included in the good response group. The poor response group showed lower serum MPO levels and higher LDH levels than

the good response group (#/P=4.791/<0.001, 4.585/<0.001). Additionally, the poor response group had higher age, a greater

proportion of extramedullary infiltration, and a higher percentage of bone marrow blasts (#X°/P=3.905/<0.001, 3.648/<0.001,

4.810/0.028). Logistic regression indicated that older age, extramedullary infiltration, higher bone marrow blast percentage, and
elevated LDH were risk factors for poor treatment response [ OR(95% CI)=1.197 (1.086—1.318), 7.756 (1.477-40.724), 1.160
(1.058-1.272), 1.021 (1.010-1.032) ], while higher serum MPO was a protective factor [ OR(95% CI)=0.985 (0.976-0.994) .
The areas under the ROC curve (AUCs) for serum MPO alone, LDH alone, their combination, and the predictive model were
0.744, 0.704, 0.787, and 0.911, respectively. The predictive model showed the highest value (Z/P=3.161/0.002, 3.616/<0.001,

2.426/0.015). A positive interaction was observed between serum MPO and LDH on treatment response. Conclusion = Serum

MPO and LDH levels are associated with the response of AML patients to standard chemotherapy. Patients with lower MPO

and higher LDH levels before chemotherapy are at increased risk of poor treatment response.

[ Key words)

H A R _EXF 012 288 2 F I (acute mye-

loid leukemia, AML) 25 2R FH Bl i B 17 1 5 A 25 245 9
WIBRIEARYT 7 %8 %07 ZE Tl i Z R Ll T4t AML 20
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T Ry IV 7R 0 T e 200 L S5 4 B 1) B A FEATL
el i v A I 4 AL ) ( myeloperoxidase , MPO ) A
AT 38 1 2 5 3 1 AR A BT R ) 440 A Ak I TR
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BUESE S 22 RO 2R Ge 938 AN B 1S 2% VIR 56
FET U ARV IS MPO LDH 5 AML 5 3% brife
PRI7 I IRIT RNPE R HEE T

1 &ER5H®

1.1 IEERYERE EH 2022 4FE 2 H—2025 4E 1 AR
PR B T i 5 B B I RH IR 9 AML R 118
BIAMBFFERTSE, 5 63 i, % 55 fil; s 46 ~75(61.09+
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TR B PR TS 1 2 b (20221201) , o B % 8
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PERE R I (ClE 20 R Lk 40 i (A s ) H 2y
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BAETENRIBERY , TR G AR TR DFIFA S

Acute myeloid leukemia; Myeloperoxidase; Lactate dehydrogenase; Treatment responsiveness
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T 38 Ao it EEC e 75 W FFH B A it ¥ MPO (#5564
FARA R AR &, 55 XG-E10200H) | LDH (i 52
AP A BRA R &, 555 €800-2) /KT, HLiA#H#:
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) S BB A (O B 1 25 BR A WD, R4S 0.5 g)
100~200 mg/m* #KIHHEE, B H 1R LN 7 d;
IR (W ARF I A TR A A, B 20 mg) 60 ~
90 mg/m” FHBKIE T, B H 1,8 1~3 d, (2)IA )7
2R A (R 25 A R A |, BLAS 10 mg) 10 ~
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X EBER IR A <5 % 5 (2) 58 4 LR ff A58 20 LI =7 Pk
S i BE AR AR < 5% , A1 A i 5 i 40 i K i A1k
M2, ANC=0.5x10°/L,PLT =50x10°/L; (3) 5 4 %%
SN 58 4 LW PR 2 o B D IR A A < 5% , A0 R I
Jir 2k 240 B S R A0 k9 % e A < 1% 10/ 5K
PLT<100x10°/L; (4) H#8 70 [ I R A . B 8 I 4 41
Mi<5% , &) i Ji ks 240 B R B A kT 2% % il S 2
WA ER, (5) 5528 . ANC=1x10°/L, PLT = 100 x
10°/L,H B85 46 40 M & 43 LR B = 50% , I HL s 4h 4
B R 5% ~25%" o KBRS AT IS A B 8 4
ZMEMATN R IFH (n=70) , RILFIEEEME
AN KA (n=48) .

1.6 Siitefdrik  fdiH SPSS 25.0 /38 E #4745
TR, THECRORE DUUBCEU B EE (%) o, 4]
FCECR I X K50 s A7 B IE S0 A0 BT R D xes 3R

7,2 G TR HEBCR AP FEAS ¢ K50 5 Z2H 3R Logistic [7]
H53Hr AML S8 bR ifE AT 7 S23697 BN P %) 5% e
TR R e PR R A A AR A R R KA A rms
Y AL IR 51 e R T A58 A0 o] WAL ; 5208038 T AR R
fIE(ROC) HI /3 #r 1ML 3% MPO . LDH 7K 57 K S A 0 %f
AML BE PR EATT 5 S8R 97 BN P i $5000 A8 ; 4 ]
AR AE RS FE LU (RERT) JH A G (AP) 32 AR 84K
(SI) 43#7 IfiL5 MPO LDH 7K-F-Xt AML f & A5 fEfbI7
T RIT RN R BAE . P<0.05 25 5 A 41t

2 & R

2.1 2AHIERTERI AL RO AR A BESNR I
LU ) 55 1 D e 200 L L 91 o T S R AP AL, 25 R A S
R X (P<0.01) , W#E 1,

2.2 2 4l MPO LDH /K Heks [ R AL if i
MPO KA F & N R G724, g LDH 7K i F /2 b
R, ZRAGIFE L (P<0.01) , W3& 2,
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Tab.l Comparison of clinical data of patients in the poor response group and the good response group

moH S R4 (n=170) SR RAELL (n=48) 1/x? i P
(%) ] % 37(52.86) 26(54.17) 0.020 0.889

& 33(47.14) 22(45.83)
Y (xxs, %) 59.35+6.02 63.65+5.75 3.905 <0.001
PRR SR (725, kg/m?) 21.58+2.36 21.61+2.28 0.069 0.945
AML ZHES [ #1( %) ] 7(10.00) 3(6.25) 0.146 0.702
BEIRIE [ (%) ] 6(8.57) 5(10.42) 0.001 0.986
(%) ] 8(11.43) 4(8.33) 0.056 0.813
W K s [ 451 (%) ] 11(15.71) 9(18.75) 0.186 0.666
P [ B (%) ] 15(21.43) 13(27.08) 0.503 0.478
R R AR L [ B(%) ] 4(5.71) 3(6.25) 0.076 0.783
AR A IR [ (%) ) 5(7.14) 3(6.25) 0.034 0.855
HESMRIE [ (%) ] 5(7.14) 10(20.83) 4.810 0.028
IT IR H(%) ] DA 38(54.29) 27(56.25) 0.044 0.833

1A 32(45.71) 21(43.75)
B[ (%) ] i 5(7.14) 4(8.33) 0.692 0.982

HL B FR O/ fhi s e 16(22.86) 9(18.75)

VRIT AR 18(25.71) 13(27.08)

Ji & AML 29(41.43) 20(41.67)

HoAth 2(2.86) 2(4.17)
FAB 4 BI[ (%) ] MO 4(5.71) 3(6.25) 1.317 0.991

M1 11(15.71) 7(14.58)

M2 33(47.14) 21(43.75)

M3 12(17.14) 8(16.67)

M4 7(10.00) 7(14.58)

M5 2(2.86) 1(2.08)

M6 1(1.43) 1(2.08)

M7 4(5.71) 3(6.25)
BB AR A LA (255, %) 41.78+6.85 46.72+7.74 3.648 <0.001
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®2 BRSSO AL AML S If % MPOLDH K

FHHBE (xss)
Tab.2 Comparison of serum MPO and LDH levels between subop-
timal response group and favorable response group in

AML patients

HoHl %% MPO( pug/L) LDH(U/L)
SN RO 2H 70 288.36+60.41 253.86+48.87
SR A2 48 235.56+56.35 306.92+76.85
(1l 4.791 4.585
P1H <0.001 <0.001

2.3 2 MW FFEFRELES 2 4 WBC . PLT  ANC tt
2R I8HFE L (P>0.05) , 1L 3,

R3O RS RS A AML R IS 46 A
(xxs,x10°/L)
Tab.3 Comparison of additional hematological parameters between
suboptimal response group and favorable response group in

AML patients

I I 1 WBC PLT ANC
RN RAFH 70 9.68+3.32 94.85+6.42 0.94+0.21
B RAEN 48 9.71£3.28 95.04+6.53 0.92+0.23
A 0.049 0.157 0.489
P{E 0.961 0.876 0.626

2.4 ZHE Logistic [FIHHT AML 5 brifELITT 7
IR ROPER R R DL AML S AR ALY 7
;”%mf“fir“riﬁl S LIRS R P<0.05 T H N
AN T2 &K Logistic [MH43HT, 4558 BRI
K. H 9l\/x(lf B i D05 240 B EL 5 =5 L LDH. 55 ok AML
SEE AR AR T O SR YT RO M (R ik ST fE 6 L2 MPO
RIS AR R £ (P<0.05 B P<0.01) , W3 4,

R4 ZHFE Logistic HIAMHT AML BEIREILIT I RI6IT L
AR AT ESES

Tab.4 Logistic regression analysis of the factors influencing the

treatment  responsiveness of standard chemotherapy

regimens in AML patients

175 i B SEfH Waldfi P{i OR{E  95%CI
W -19.907 4.946 16.197 <0.001 - .
LSIPN 0.179 0.049 13.203 <0.001 1.197 1.086~1.318
RS 2.048 0.846 5.862  0.015 7.756 1.477~40.724
ABER A 0.148 0.047 10.020  0.002 1.160 1.058~1.272
Ll v

MPO 75 -0.015 0.005 10.953  0.001 0.985 0.976~0.994
LDH & 0.021 0.005 14.536 <0.001 1.021 1.010~1.032

2.5 IiL{E MPO LDH 7K 2 FAR R X AML £ 55 A5
ALY 697 OV B 3T LR R R

Logistic [H1JH 43 Hr45 Ry d BN AL . P = 0. 179 x4F i +
2.048 X BEHNE I +0. 148 x -1 J5 1 40 M L 451 - 0.015 x
MPO+0.021 xLDH~-19.907, WLI& 1, %217 MPO .
LDH 7K K T A= R F AML H & b ALy7 o RI6
J7RNPER ROC Ik, IR M2 F i fL (AUC) , 45
FWR L IME MPO LDH 7K Bl K B A 000 A% 764 i
I AML S8 E bR UEALIT 7 3697 RS PR AUC 43311
0.744.0.704 ,0.787 ,0.911 , Fi A5 5 %) F50 00 447 {8 Fe 55
(Z/P=3.161/0.002,3.616/<0.001 ,2.426/0.015) , UL
x5 K2,

DY)

i (4) & 0 % o & o *
2

HEANEIE —
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Fig.1 Nomogram of the predictive model
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Tab.5 Analysis value of serum MPO and LDH expressions in pre-
dicting the treatment responsiveness of standard chemo-

therapy regimens in AML patients

. ; e e 28
& x cut-off A AUC 95%CI U FRREE e
MPO 276.70 pg/L 0.744 0.654~0.835 0.771 0.657 0.428
LDH 301.25 U/L  0.704 0.604~0.804 0.458 0.857 0.315
ZEBE 0.787 0.701~0.872 0.771 0.700 0.471
T AR Y 0.911 0.860~0.962 0.917 0.771 0.688

2.6 Ifil¥E MPO LDH /KF-Xf AML ¥ brifEfbyr 5 &
RIF IRV AS HAER LIFE S Whfii MPO LDH Ay
cut-off {HAE M43 F{E, MPO =276.70 g/ L A=K
(=) .<276.70 pg/L F{K/K>F-(+),LDH=301.25 U/L
FEIKE(+) .<301.25 U/L KK (=), IiLiE MPO |

LDH 7K X AML f8 35 brifE AT 7 283097 SOvi A 1E
2 HAEH , MPO 7K LDH fil7K B, i85 B
RAESE MPO fiK/KF- LDH = 7K F-RF ) 23.750 £, MPO
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7K - 5 LDH AR /K - B 8 38 B g R A 2 Al A7
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Fig.2 ROC curve for predicting treatment response to standard

chemotherapy regimen in AML patients based on serum

MPO and LDH expression
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[Abstract] Objective To investigate the clinical manifestations, pathological features and prognosis of anti-
glomerular basement membrane (anti-GBM) disease with membranous nephropathy (MN), and to provide a reference for the
diagnosis and treatment of this rare disease. Methods A retrospective analysis was conducted on 58 patients diagnosed with
anti-GBM disease via renal biopsy at our center between January 2016 and December 2024. Enrolled subjects included 34
patients with anti-GBM glomerulonephritis, 16 with anti-GBM disease and concurrent anti-neutrophil cytoplasmic antibody-as-
sociated vasculitis (anti-GBM+ANCA) and 8 with anti-GBM disease and MN (anti-GBM+MN). Laboratory tests and patho-
logical information were analyzed among the three groups, and prognosis was assessed through continuous follow-up. Renal
survival rates were calculated using the Kaplan-Meier method. Results The average age of enrolled subjects was over 45
years, and no significant gender differences were observed. Hemoptysis occurred in 14.7% (5/34) of the anti-GBM group and
18.7% (3/16) of the anti-GBM+ANCA group, while no hemoptysis was exhibited in the anti-GBM+MN group. Compared
with patients with classical anti-GBM and anti-GBM +ANCA disease, those with anti-GBM disease with MN presented a
lower incidence of acute kidney injury (AKI), no hemoptysis, and higher hemoglobin levels (P=0.011). The proportion of
glomerular crescents in the anti-GBM+MN group was significantly lower than in the other two groups (P<0.001). 75%
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(6/8) of cases were positive for circulating anti-PLA2R and 87.5% (7/8) of cases showed positive PLA2R staining in renal tis-

sue. Survival curve analysis revealed that renal outcomes in the anti-GBM+MN group were better than those in the anti-GBM
and anti-GBM+ANCA groups (P=0.049). Conclusion Patients with both anti-GBM disease and MN showed atypical anti-

GBM disease. They had a lower proportion of glomerular crescents and a better renal function prognosis than patients with

classical anti-GBM. Early identification and treatment of anti-GBM disease associated with MN are needed to improve renal

recovery.
[ Key words ]

antibodies; Crescent; Prognosis
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BT, (2) HEBRARHE. O GBM 95 & IF HoAh '
W QR TR BRI S 2 E SR
TR SRR R S R A 4k &% MN

1.3 W g HR-5 07k

1.3.1 G IR GRS . AT (B3 Y 047 ' 136 A 28 o
AR WO 0 57 S5 3 T R o o 42 30 B 3 R ] )
LRGORL IR R . 0 SR AR R R BRI,
PLR LB 24 h JREE 1€ G LI SR A 45 L, ok
FRREPE B o5 A 70 27 VE I 58 20 2 B B /N BR OB
1.3.2  IMyE PR mE A2 SZRPUIR (PLA2R) K F-K
T FB 6 K 24 H sk B SR 4E R S R ER bk 3 ~
5 ml, B0 53 B M A7 T - 80°C UKAf fie ki, 8
PL PLA2R 1gG {5 & ( Bk 5 R 22 5L 52 W i 1 2 Al
EA1254-9601G ) i i i I0C 5292 W B ( ELISA ) Az i
15 PLA2R 7KF-, SEBGHRAE ™46 AR R S i B 45 i
PRUET AR , IS SR A 5 B{E o 20 RU/ml,

1.3.3  JRBRIEARAG I . B 4 SR AR S A7 68 g
PN FT BT AY S e BRER 1AM FE BT R Y
B IG5 B R B IE N S (- .+,
+ o+ ) S HTUTIRMEENER ' R O T 50% 1)
B /NERTE SR8 M7 A A W06 3B e SONTE IR
Bt I S LB AT 00 S8 &5 B A0 8 SO AT 22 IE
BRGNS

1.3.4 BV BE 212 KRG BT, 5112 )5 1 3
AR BV 1R, Z 5483 AN ARG 1k, BE T A
A 2025 4F 4 A I BETRIT RIS SR,

1.4 Siib2#051: SR SPSS 21.0 83 S #4748
AT, THECFORHDU B s A i L (% ) 27, 4 [R] L
BRI X K5 fF A IES A T R R DL s
7,2 A L ECR A S FEAS ¢ K 3, 2 2 ] AR
F RS AE IR ATHEGERILL M(Q,,Q,) =R, LA
R B R 56 ; SR FH Kaplan-Meier 7229381 B & B A7
T3 (I Log-rank K% A- A7 25 5 A T0FAN . P<
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0.05 MESAGIFE X,

2 &% B

2.1 3HIIRTERHLE: 540 GBM 4 K4t GBM+MN
A HLH, L GBM+ANCA ZHAF#% K #fi2 Bt Ia) 2 1fi L
/K7 (P<0.05) 33 41 1ML 21 4 A K SF L&, Fit GBM
2 <P GBM+ANCA 4 <$it GBM+MN #H (P<0.05) ;3 4H
HoAtllm R L5, 22 57 TE G247 L (P>0.05) , I
£1,

2.2 3B MR BRRRE LLES BT GBM 4140t HT A
B2 FHA 2 41, $T GBM+ANCA 41 £F 4 1487 A
AN 2 T Hifth 2 4 (P<0.01) ;3 4B FH I PEAT 1eG

RS () G 8 S Y A, HT GBM +MN 411Gl 1gG2,
IgG4 PLA2R FAYEZR Y& T HAh 2 44 (P<0.01) ;3 4
HAR BRI L8R, 22 S RS T2 L (P>0.05) , WL
#2,

2.3 3 YURITIE NS AT R A 3 R EIRYT
i 2% ISR E X (P>0.05) . 541 GBM 2H K4t
GBM+ANCA #H L%, HT GBM+MN 45 IF 1 4R 7705 %
e R LA B L IR (P<0.05) , WK 3, 3 At
GBM Ji 8 & BEVIAT RN 1 8 ~60 A~ H , BLAE 3 4t
GBM+MN 4 B HEfE I i, ZEHFASRITHE XL
(x*=6.016,P=0.049) , WLIA 1,

Tab.1

R 1 3 4P GBM g H Ik R GER LB

Comparison of clinical characteristics and laboratory test results among the three groups

moH Pt GBM 41 (n=34) HT GBM+ANCA 2 (n=16) T GBM+MN # (n=8) F/x2/U Ml P
PERI (%) ] 5 17(50.0) 10(62.5) 3(37.5) 1.433 0.524
s 17(50.0) 6(37.5) 5(62.5)

Y (725, %) 49.9+15.7 57.7£23.2 47.7+21.6 3.807 0.028
W] (x+5, 7)) 2.2+1.9 1.6x1.4 6.0+5.3 3.934 0.025
W AR [ B (%) ] 8(23.1) 3(16.7) 0 2.334 0.334
R WPIGE IR (% ) ] 17(50.0) 7(43.7) 5(62.5) 0.750 0.707
W[ (%) ] 5(14.7) 3(18.7) 0 1.634 0.578
BPEENER (%) ] 25(73.5) 13(81.2) 4(50.0) 2.658 0.290
JREEH E i (x+s,8/24 h) 2.9+2.5 2.2£1.9 3.9+1.4 0.744 0.485
METH A (xxs,g/L) 88.7+17.6 90.7£20.3 112.1£21.9 4.905 0.011
IMLYUEF (%45, pmol /L) * 386(237,577) 659(120,755) 251(72,594) 3.373 0.042
M 2K (xts,g/1) 29.9+6.5 31.2+4.5 25.3+7.2 2.528 0.089
M C3(x+s,g/L) 1.07+0.26 0.91+0.32 1.03+0.24 1.709 0.191
Pt GBM Hifd (x5, RU/L) 2.8(1.3,3.3) 1.6(1.1,2.1) 3.8(0.5,6.7) 0.301 0.741

L MPO Hii4 (x+s,RU/L) * 0 55(39,130) 0 - -

PLA2R BAPEL B (%) ] 0 0 6(75.0) - -

TE: " MQ,,05) 0
F2 3 4Abt GBM W B E BN FRREE LA
Tab.2 Comparison of histopathological characteristics among the three groups of patients
S BLAERAE Pt GBM 4 (n=34) Pt GBM+ANCA #(n=16) i GBM+MN £ (n=8) F/x2/U P1{H
RO AR (22s,%) 75.1£27.6 80.4+28.3 52.8+41.6 2.020 0.147
41 B A A 46.2+32.4 13.0£8.5 29.2+15.1 5.387 0.009
AR it A 1k 19.0(2.1,41.0) 44.3(0,68.2) 15.9(1.1,42.2) 1.337 0.275
EaE i3 UERC N, 0(0,12.8) 3.8(0,66.2) 0 5.549 0.008
AR R (51 %) ] 28(82.4) 14(87.5) 4(50.0) 5.034 0.104
B /INERBE AR 51 (% ) ] 14(41.2) 9(56.2) 4(50.0) 1.038 0.611
B (] AT 40 B (%) ] 24(70.6) 12(75.0) 4(50.0) 1.658 0.448
RIS (%) ]

IgG1(=1+) 11(32.3) 3(18.7) 7(87.5) 11.442 0.003
1gG2( =1+) 9(26.4) 3(18.7) 7(87.5) 12.919 0.002
IgG3( =1+) 8(23.5) 5(31.2) 4(50.0) 2.230 0.326
IgG4( =1+) 8(23.5) 1(6.2) 8(100.0) 23.949 <0.001
C3(=1+) 5(14.7) 3(18.7) 3(37.5) 2.190 0.327
PLA2R( =1+) 3(8.8) 3(18.7) 7(87.5) 23.223 <0.001

TN M(Q,05) 0
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Rz 3 3 41PL GBM i B E IRYT M US L

Tab.3 Comparison of treatment and prognosis among the three groups of patients

Y| PLGBM 41 (n=34) HT GBM+ANCA 4 (n=16) Hi GBM+MN(n=8) F/x* {E P1E
M2 B4 [ (%) ] 26(76.5) 12(75.0) 4(50.0) 2.346 0.343
WEPH (%) ] 24(70.6) 10(62.5) 6(75.0) 0.490 0.851
CTX wpii [ B (%) ] 26(76.5) 11(68.7) 6(75.0) 0.342 0.910
LW T ZLEAT B (%) ] 19(55.9) 12(75.0) 4(50.0) 2.077 0.384
BEE 1 AEAER R (%) ] 14(41.2) 5(31.2) 7(87.5) 7.266 0.032
PEALFINE IR (%) ] 26(76.5) 13(81.2) 2(25.0) 9.470 0.016
Fifi e [E] (x5, ) 14.6+8.4 9.4+6.1 21.0+8.1 1.442 0.245
i ok - HLGBMZL X, IR &I ANCA FHPE B E N 45T 5 5491 GBM
o GO R BT, LU S A BUR AL
LT Bt GBM 7T A5 JL AR 5, 496 MN HOff IR
Eoer UL, SERIBFSE Bt GBM 5l MN A [ % it
Sod 1 o R B I R IE RS (LR, JETE A MN 8 % %
] P AR P EFI B K S AR 02 ; S
0.2 | \ .
P GBM JE A BRI BN, A IR, FHL S #8
ot : ! ! | i, [FBT A ST GBM+MN Y BEAFRTE 16~71 B2

| 1 1
0 10 20 30 40 50 60
BV A CHD

B 1 Kaplan-Meier 4= 774387 L5 3 4040 GBM 9 i 3 5 IE A7
i
Fig.1 Kaplan-Meier survival analysis comparing the renal survival

rates of the three groups of patients

3 3 #

Pt GBM SR AE A —FP A WL A B et B /N ER R
i, ORI HRAAR . BT GBM 95 H 35 4F % 5 WU 434 |
FESS 34~ 10 4Rk BIWE(E , Ui 55 M R3S K s
FEER 6 A 10 AF E A SR A5
7R, Hi GBM %5 B 1k i 80% LA L, T e it B BT 5 B
PERI AT A ARG B LA AR & T
SIELBIHEER 121, 3z B o E 2= 5

Pt ANCA HLiR BT GBM B iR [ B B , SRR “ WL
BUARBHYE” | #i5 80% A MPO-ANCA |, I U A BRE v 3t
AR B ) ERG R 2 20.9% , i FAK T AR M A RERY
32.6% %, TEARBEFEH, ANCA [ B G IF B RN
27.6% 1T GBM J H & ANCA BHAM: Hs 5% 110 3l 1 22
Al RE S P B F B BAL T 5 PR AR 225 K&
Btz 5—0 ANCA FHE 2 WibR AR ¢, BE A B 58 & BH
XTI BH M 28 IR YT RO TR 4 (R AT TR 52 7R WL
PURBHPE B IR T AR A Ll T 21 ) FEARRF 9T
H SUTL AR B 1 B A e R A L 7K P v BB
BB SR, 2 AL K 98 B A0 328 A A0 5t A B R 28 S 3
B A A AR DUARLR B A O 22 S e g T R

[E1], =28 5 I By ot R K, B A — 2 1 R A
LRWIE R AR, EHE ST 8 Bt
GBM+MN f& | I PRF AR NS Tl i, AH 4%
Hopth 2 4B DRI AT . R0 A 5 Ja I AL 5 e AR
A & (HRTEARWE ST, BT GBM Ji Al MN [l &
AR SR AR AR R A R A2, X T BB 2T GBM+MN A
RHLAY MN R R 8 (R R Z —, 1o, &
BB T I A1 K 25 5 T RE XA 2 Al e
H:— R

FEJR KM MN o 5O Z 4R 1G4 U /NER B 41
M BERURL AR U™ . M Z R, 2B B GBM i
) E ERRE S 1gG1 AN 1gG3 55 GBM BIZE A1 #EAR
WFFE T & BPT GBM i A FF MN 38 1 =2 U0
IgG1 il 1gG4 2%, i 46 B 1Y) 1G4 /KF-B I8 iJ T4
P GBM JK L E , 5 Wu S5 BFSE SR —3, MN #
WL E BHR AP PLA2R ok, 3 R4 ik 2
eG4, SR APy 38 3k #F — 20 19 5250 55 ik LR B 1G4
BT GBM iy HARAE #e T8 s S o R e, et
SEHL R TEBE MN 5T GBM i B 3 A IR IE
JRLR) e M AN, R ) A0 R T 4 i A A RN T 4
AR X T REAT B FcE B BUS . AEARRSE T, 1
A 50% 1) R I B PRE B /NBR B A FL A fR
BRI B A RS =i, SR HT GBM
s R ELA R HU ) A A R L Ak TR — B B, T
FEPL GBM G JF ANCA B35 8 H AR ) T4 A
IR B, B/ INERET H R EL BB A i i A A
F= S AT BB GBM+MN i J5 B N, 6T
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Pt GBM+MN H PLA2R A AH S, 5 01 A9 FF 5 6 B
85.7% 19 19 541 GBM+MN 1) PLA2R F6iA777E K
BepERY ) AW SE R, BL GBM + MN 41 Hh IfiL ¥ 4t
PLA2R HiiRBHIE 2R H 75.0% (6/8) , B 16 K6 41 40 v B
PER A 87.5% ,1X 5 Wu 45 HFFR L5 —2, H2Z AT
WA PR K LZES MN B H A0 GBM i ik
HILTE BT PLA2R 2 M4, R D BURE B /NER D
PLA2R FEaRB > i fh 22 5 49 i U1 IR IR ot A
B, AEDITEDT GBM+MN 835, MN 5 A8 1) 95 HIL il
BHAZMHME, HIF A B2 S PLA2R X — Fh 8 4T 5
I,

HETHL GBM i M JChREST %, £ B AL S FFIA
7 RIEMENEST (AR A BEImE R 5 2 7 W
FIZA BAPTAF ) RS I R AR & T #8%
% FFEE YR AR B ) B A AL
WIT R FEARM I, A R R
J R IR (7697, 56 A (1 FH I 3 46 mT ek
THERTERR TR B BB, W5 TR B R R
YEFH, T 2 % Wk B RE 08 B 1k A B Bo iRk 9 & i, T
GBM+MN ZH B350 1 A B NEAF G 2K 87.5% , TE Bl VS
SEORET, BT GBM+MN 4 3 oE A 2R 5 0 1 fR o
Fb 1 i 2 K T 90 GBM 41 F1PT GBM+ANCA 41, X 5
Zhang % B gT 45 B — 30, A A7 IR A WoR, BT
GBM+MN 21 35 19 ' D RE s L T 49T GBM 4 R4t
GBM+ANCA 41, 22 B (I BE 5 0 58t 52 #5491 GBM+MN
G ELF > Mcadoo 5 FFE AL, RAE 5
4Pt GBM R E M L, T GBM & Jf ANCA & B i%
KA T 2 PR AU B 5 bR R R E AR L
XHUAR B B IR T 5 PGB TR 7k &2 1) R 4o
Ko SR, AHIESE R 76 B 25 I, Bt GBM 41 54t
GBM+ANCA 4, B A7 16 % 22 R o g it 22 2 3, Al g
SARWMISE RS GBM+ANCA 42 0 B4R B F Ak mf

200 DR O,
4 4 g

25 L RTIR 5T GBM 9 il BEAE A — i 5k e
I, AT REAR 2 B A I HAE e, AL 4E ANCA FT MN,
ARWFFHIE T HL GBM A I MN B HLAE 1L, 1 28355 1]
FILH AR AIHT CBM i R, FL B /NERG AR T B A
% RmEg, BS DR HUS a8 T A BT GBM
i Bt GBM &9 ANCA B, PR L 75 22 AU 9%
HATIRYT MRS B RIS . AR FRAEAEA T R PR
TG ST B AL [ BPE AR 5T, T REAEAE AR B R Y 5
IR FERT G R — A WA DR MR A i A X 4
AN AR MN A G A A R B R e AT R, R R A

P R EL A BRAIL ] 1 oA 5 4 B I, EL R 22 B0 2 [
I I Z2 R IR I G, R WA N Sz 5
TR IR B R AL 22 55 FTRES | & GBM PUERET, AT ISA
XL AT B BRI A T SO R AR 2 —

P28 5 I A VR P W0 2 vh 2%
& Tk =

A we WA R IR I8 SR S AR
B SO AR S BRI ; T R, ST 18
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Pk Ml RIS X

R, TR, KRG AT AR

FEWH, {0 AL BRI 2024 AR H (15 4 2024-3-7024)
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[# E] HHM S0imiEaNE-6(1L-6) MBI E N 1(MCP-1) JEMFEEM ASAA) EE ARG
PREEIEGE (UTD) iR FRE G R S, ik $EEL 2023 4F 10 H—2024 4F 10 H B #BEEBF K A8 & 24 B B W IR A1
BUTE S A ARG EE 187 Bl IRIEAR G BTG KA UTLR A UTL 41 (n=45) F1HE UTI 41 (n=142) , ELISA ¥:£:
T i3 IL-6 MCP-1 SAA 7KF- 5 1| FA A 9 43 47 AR - 25 72 o TR PR 25 8 s Z TR &R Logistic [M1H 4787 B #H AT B 45 A AR
Ji KA UTL B2 IN 2 5 323038 TAERRIE (ROC) M4 2 HT LT 1L-6 . MCP-1 SAA /KX B EATE 456 ARG &4 UTI
FIZWi N E, 258 UTI 41135 10-6, MCP-1,SAA 7KF5 T3E UTI 41 (/P =6.691/<0.001 ,6.060/<0.001 ., 5.549/<
0.001) ATBEZAARIG , UTI 48 IR 3 B F5 5% O JRUA 65 bk, Hvh 45 22 BHPE TR 22 #E (33.85% ) R 22 [ P T4 38 #k
(58.46%) E.HH 5 ¥k (7.69%) , ZHZE Logistic [81 V450 M /R, A HIEE B4 IR 4845 R 1 Bt e] I L TL-6 i
MCP-1 /5 \SAA SHE B EITE ARG &4 UTL IS fER R [ OR(95%CI) = 2.453(1.527 ~3.942) \3.023(1.580 ~
5.784) 4.112(3.168~5.337) .3.786(2.058~6.965) .4.978(2.859~8.669) | ; M. IL-6 . MCP-1 SAA /KB K = 5 Bk
BB FETE ARG KA UTLITZ R AL (AUC) 43518 0.753.,0.766,0.832,0.931, =F AL T & A 2
Wi ( Z/P=4.255/<0.001 ,4.303/<0.001.,3.568/<0.001) , %&if IL-6 MCP-1 SAA 5B 450 ARJ5 &4 UTI 8R#H
H IR, SR AR TN AT AR R B S A RS KA UTI Y2 skt .
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Expression and clinical significance of serum IL-6, MCP-1, and SAA in urinary tract infections after kidney stone
surgery Zhang Lei” , Chen Hongrun, Zhang Lianfeng, Fu Taozhu. ™ Department of Urology, Fuxing Hospital, Capital Medi-
cal Unwversity, Beijing 100038, China
Funding program Capital Health Development Research Special Project for the Year 2024 (launch 2024-3-7024)
Corresponding author: Chen Hongrun, E-mail . tcxh_0305@ 163.com

[ Abstract] Objective To investigate the expression and clinical significance of serum interleukin-6 (IL-6), monocyte
chemoattractant protein-1 (MCP-1), and serum amyloid A (SAA) in urinary tract infections (UTIs) after kidney stone surgery.
Methods Between October 2023 and October 2024, 187 patients who underwent Kidney Stone Surgery in Fuxing Hospital,
Capital Medical University were recruited and divided into the UTI group (n=45) and the non-UTI group (n=142) based on
whether UTI occurred postoperatively. Serum levels of IL-6, MCP-1, and SAA were detected using ELISA. A microbial analy-
zer was used for pathogen detection and identification. Multiple logistic regression was applied to explore the influencing fac-
tors of UTI occurrence. ROC curve analysis was used to evaluate the diagnostic value of serum IL-6, MCP-1, and SAA for
UTI after kidney stone surgery. Results Compared with the non-UTI group, the UTI group had significantly higher serum
levels of IL-6, MCP-1, and SAA (#=6.691, 6.060, 5.549, P<0.05). A total of 65 strains of pathogenic bacteria were isolated
from the urine of 45 postoperative UTI patients, including 22 strains of Gram-positive bacteria, 38 strains of Gram-negative
bacteria, and 5 strains of fungi. Preoperative placement of ureteral stent, prolonged indwelling time of urinary catheter, and ele-
vated levels of IL-6, MCP-1, and SAA were identified as influencing factors for UTI occurrence[ OR(95% CI)=2.453 (1.527-
3.942), 3.023 (1.580-5.784), 4.112 (3.168-5.337), 3.786 (2.058—-6.965), 4.978 (2.859-8.669)]. The AUC values of serum
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IL-6, MCP-1, and SAA levels alone and in combination for diagnosing postoperative UTI in patients with kidney stones were

0.753, 0.766, 0.832, and 0.931, respectively. The combination of the three markers was superior to their individual diagnostic
values (£=4.255, 4303, 3.568, P<0.001). Conclusion Serum IL-6, MCP-1, and SAA are highly expressed in patients with

UTTI after kidney stone surgery, and their combined detection can improve the diagnostic efficacy for UTI occurrence.

[ Key words]
amyloid A

B 25 A R W R ANE B WL , B IR YT IR &
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1.1 IRPR¥ERE  BEHL 2023 4F 10 H—2024 4F 10 A H
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ZH AT A PR A SRS L ey DR AS BRI TR il
15 C JRILEE 1 (CRP) 5FE55 2 5 (PCT) /K& (P<
0.01) ,2 A HAWIG IR R LA 22 F R G2 8 L (P>
0.05), WL 1, AWF5C KA ER S Z 0 S
(20230414 ) , & & 5L K & A [ & I 288 J016 [A)
2P,
1.2 JRBIBEEEbRE (1) A FRHE . OFF & (IR R
SEOGARIZWHA YT 2% . NFR R BIIG R )  h A C B 45
A2 IR IE; @FF & (R BRI 2 W 5307 hE &
FALAN (2015 ) - 2k IR e Ik e ) ) oA 26 UTT Y
WRIE; @B RIIZ#E . (2) HEBR bR e . O A EME
I s QA e MR 1 B s BB T AR L Yy
BB @A Y B 1 R @ 0L AT IEH
SR

Kidney stone surgery; Urinary tract infection; Interleukin-6; Monocyte chemoattractant protein-1; Serum

F 1 AEUTTAS UTI AR BERL AR
Tab.l  Comparison of clinical data between UTI group and non

UTI group patients

4F UTI 41 UTL 21

o (n=142)  (n=as) X/H PH
(%) ] Ho60(42.25)  15(33.33)  1.132  0.287
1 82(57.75)  30(66.67)

SR (Rxs, %) 63.39+7.39  63.45£7.32  0.048  0.962
BMI( %+s,kg/m?) 21.33+2.56 21.28+2.45 0.115  0.908
PRI L [ (%) ) 79(55.63)  28(62.22)  0.606  0.436
fe I SR [ A5 (%) ] 65(45.77)  24(53.33) 0.783  0.376
A KEA =2 cm 80(56.34)  28(62.22)  0.485  0.486

[Bl(%)] <2 cm 62(43.66)  17(37.78)
AR BRI 52(36.62)  36(80.00) 25.811  <0.001
[#1(%) ]

AR Z (%)) 77(54.23)  25(55.56)  0.024  0.876

FAR A >60 min 75(52.82)  24(53.33)  0.004  0.952
[f(%) ] <60 min 67(47.18)  21(46.67)

SR B (xes,d)  2.58+£0.32  3.23x0.45  10.695 <0.001
JBE R e[ 1 (% ) ] 80(56.34)  29(64.44)  0.924 0.337
CRP (z+s,mg/L) 11.74£2.35 20.83x4.69 17.294 <0.001
PCT(x+s,pg/L) 0.34+0.09  1.12+0.16 41.176 <0.001

1.3 Klldeds 507k

1.3.1 L3 TL-6 MCP-1,SAA KRG . F 5 45 4 AR
JE W HIE R R A BE I #E Ik 8 ml, 8.0 B I
W -80°CIRAF1F ., R A ELISA 7AKM ifi 75 11-6 (&
DUA SR A Y 8RB R A W), 575 KHC15801 ) |
MCP-1 (W H BERKAEMHEARAR L F, 75,
TD711364) SAA(J M B ik A= YR A RS A, 5%
5 ARD10770) /K-, 42 3 i O YE i FEEhR X
(W71 R F R A R A, B -5 HM-96A ) 78
450 nmiFE AR 7 = O BEAE , DABRE D) 0 R Ry
REAR B, W2 O FE AR AR AR, FE AR R AR 25 1 1L-6
MCP-1 SAA [RFRfE T2 ARG it (8 W2 5 BE A Hh b oA
ih £k H8 M 1L-6 MCP-1 SAA 7K,

1.3.2 SR K . 4 UTT H v BRI 8 ml, A
RS 53 BT AL (31 R At Bb 2 A IR A L
Mira FL Pro) #4760 I 4 0 o it b 25 76

1.4 Gtk R SPSS 22.0 A4 Hr g itk
Wit o THECTORE USRI B LY (% ) 3R, 41 1] L3R
x> Ko 54 IES A BT RORL v2s R ,2 4
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8] FE AR AR ST AR AR ¢ K56 Z2 T Logistic 81155 Hr
BEITESEOARIG KA UTI Em R £, 2k TE
FHIE(ROC) MRS #T I 1L-6 \MCP-1 SAA 7K X i
B ARG KA UTI 2 {E, P<0.05 2%
SAGIFE N,

2 &% B

2.1 2 I IL-6 MCP-1 .SAA /K F 4 UTI 4 1fi
1 1L-6 MCP-1 SAA /K-F& THE UTL 4, 2R AE 5
P43 L(P<0.01) , WL 2,
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Tab.2 Comparison of serum IL-6, MCP-1, and SAA levels be-
tween UTI group and non UTI group patients

| 1% IL.-6 MCP-1 SAA
Fund 142 15.87+1.99 33.29+4.08 22.79+2.76
UTI 4 45 18.21+2.21 37.56+4.24 25.44+2.89
¢ 6.691 6.060 5.549
P1E <0.001 <0.001 <0.001

4.303/<0.001 .3.568/<0.001) , W 4 1,

®3 ZINFE Logistic MRS AT 44 ARG %k UTL Y
LTSRS
Tab.3 Multivariate Logistic regression analysis on the influencing

factors of UTI occurrence

ERET BIH SEH Wald{i P15 ORfH  95%CI
ST B B P A

AH”EAE%”}’T‘E 0.897 0.242 13.749 <0.001 2.453 1.527~3.942
SO

SR EEWEIK 1,106 0.331 11.170  <0.001 3.023 1.580~5.784
CRP & 0.342 0.195 3.079  0.079 1.408 0.961~2.063
PCT 0.646 0.371 3.028  0.082 1.907 0.922~3.946
1L-6 &5 1.414 0.133 113.016 <0.001 4.112 3.168~5.337
MCP-1 & 1.331 0.311 18.325 <0.001 3.786 2.058~6.965
SAA F 1.605 0.283 32.166 <0.001 4.978 2.859~8.669

R4 M 1-6 MCP-1,SAA /KF-5F B FH AT B 45 6 AR5 &4
UTI (2B B
Tab.4 The diagnostic value of serum IL-6, MCP-1, and SAA lev-

els in the occurrence of UTI after kidney stone surgery
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HEERTA 3 7R (4.63%) ; (2) 22 FAPERE 38 #5 (58.46%)
KWy 5 A T 20 Bk (30.77%) 5 SRR ML TR 10 Bk
(15.38%) #F AR TEAF TR 5 K (7.69%) Jifi % v B 1A
B3 R (4.62%) 5 (3) HIH 5 Kk (7.69%) : ¥ M H &
57 N8
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PRAE B BT RHS (TL-6 /& MCP-1 /55 SAA & AT
B 2450 R J5 &4 UTL Wk S7 fa 6 &R (P<0.01) , W
%3,

2.4 Il 1L-6 MCP-1 SAA /KX & 4T B 454 R
Ja &4 UTL il 261 3E 1L-6 . MCP-1 SAA
KW BT B 45 ARG &4 UTL 1Y ROC 4k, IF
HHEMLTIA(AUC) , 45 5 @R . I3 IL-6 MCP-1,
SAA KB K = H R G 2W B AT E S ARG K
A= UTI 19 AUC 439124 0.753 .0.766 ,0.832 .0.931, =%
BREIL T4 A B2 Wi M 8 ( Z/P = 4.255/<0.001

24 7%
4 BB e osqr R /25
(ng/L) BEL
1L-6 16.729  0.753 0.684~0.813 0.711 0.676  0.387
MCP-1 35.589  0.766 0.699~0.825 0.578 0.838  0.416
SAA 25325  0.832 0.771~0.883 0.733 0.845 0.578
=HEBA 0.931 0.885~0.963 0.867 0.915  0.782
1.0
0.8
i 0-6
=]
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0 | | |
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Fig.1 ROC curve of serum IL-6, MCP-1, and SAA levels for pre-

dicting the occurrence of UTI after kidney stone surgery
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The levels of bone turnover markers in patients with osteoporotic fractures and their correlation with postoperative
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[ Abstract] Objective To investigate the levels of bone turnover markers in patients with osteoporotic fractures and
their correlation with postoperative skeletal muscle status.Methods A total of 98 patients with osteoporotic femoral neck
fractures who were treated at the Orthopedic Center of Xinjiang Uygur Autonomous Region People' s Hospital from January
2023 to January 2025 were selected as the research subjects. According to the skeletal muscle status of the patients one month
after the operation, they were divided into a sarcopenia group (54 cases) and a non-sarcopenia group (44 cases). Pearson corre-
lation analysis was used to investigate the correlation between bone turnover marker levels and postoperative skeletal muscle
status. Multiple logistic regression analysis was applied to investigate the influencing factors of postoperative skeletal muscle
status in patients with osteoporotic fractures. Receiver operating characteristic (ROC) curve analysis was applied to evaluate the
predictive value of bone turnover marker levels for the postoperative skeletal muscle status of patients with osteoporotic femo-

ral neck fractures.Results The grip strength of both hands, 6-meter walking speed, and postoperative skeletal muscle index
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(SMI) level in the sarcopenia group were lower than those in the non-sarcopenia group (#/P=6.138/<0.001, 8.584/<0.001,
7.610/<0.001). The levels of parathyroid hormone (PTH), type I procollagen amino-terminal peptide (P I NP), and type I
collagen carboxyl-terminal peptide 3 special sequence (3-CTX) in the sarcopenia group were higher than those in the non-sar-
copenia group (#/P=4.425/<0.001, 3.924/<0.001, 4.982/<0.001). Osteocalcin (OC), blood phosphorus, blood calcium, and 25-
hydroxyvitamin D were lower than those in the non-sarcopenia group (#/P=7.788/<0.001, 6.899/<0.001, 6.400/<0.001, 3.568/<
0.001). Pearson correlation analysis showed that the levels of OC, blood phosphorus, blood calcium, and 25-hydroxyvitamin D
in patients with osteoporotic femoral neck fractures were positively correlated with postoperative SMI (r/P=0.574/<0.001,
0.523/<0.001, 0.659/<0.001, 0.653/<0.001). The levels of PTH, P I NP and B-CTX were negatively correlated with postopera-
tive SMI (/P=-0.786/<0.001, —0.670/<0.001, —0.637/<0.001). High P I NP and high B-CTX were independent risk factors
affecting the postoperative skeletal muscle status of patients with osteoporotic femoral neck fractures[ OR (95% CI) =1.152
(1.001-1.325), 17.282 (2.333—-128.011)]. High OC and high 25-hydroxyvitamin D were independent protective factors [ OR
(95% CNH=0.196 (0.062-0.622), 0.314 (0.099-0.997)]. The AUCs of OC, 25-hydroxyvitamin D, P I NP, and B-CTX levels
alone and in combination for predicting the postoperative skeletal muscle status of patients with osteoporotic femoral neck
fractures were 0.844, 0.689, 0.716, 0.822, and 0.956, respectively. The combined prediction of the four was superior to the in-
dividual predictive values of OC, 25-hydroxyvitamin D, P I NP, and B-CTX (Z/P=2.362/0.018, 4.637/<0.001, 2.721/0.006,
4.381/<0.001).Conclusion The levels of OC, 25-hydroxyvitamin D, P I NP, and B-CTX are closely related to the postopera-

tive skeletal muscle status of patients with osteoporotic femoral neck fractures. The combined prediction of the four has a rela-

- 197 -

tively high value in predicting postoperative skeletal muscle reduction in patients.

[ Key words] Osteoporotic fracture; Bone turnover markers; Skeletal muscle status; Correlation; Influencing factors
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Tab.1  Comparison of clinical data of patients with osteoporotic
femoral neck fractures between the non-sarcopenia group

and the sarcopenia group

o SIS g g

M HI(%) ] B 26(59.09)  19(35.19)  5.579 0.018
4 18(40.91)  35(64.81)

Y (225, %) 70.78+8.11  74.62+7.09 2.500 0.014

BMI( z+s,kg/m?) 21.75+1.67 20.82+1.56  2.844  0.005
M (x+s, mmHg) W45 138.95+£19.27 144.56+18.79 1.453  0.149
FF3KIE 78.69+£9.07  81.24x9.38  1.359  0.177

WA S [ (%) ] 28(63.64)  34(62.96)  0.005 0.945
PRI H(%) ] 29(65.91)  35(64.81)  0.013 0.910
R (xxs,d) 6.30x1.17  6.41+1.32  0.432 0.667
LRl BEIRAG 22(50.00)  28(51.85)  0.033  0.855

[#l(%)] R 25(56.82)
TR 24(54.55)

BIFERGI(%)] A 26(59.09)

32(59.26) 0.059  0.807
37(68.52) 2.014  0.156
29(53.70) 0.286  0.593

A 18(40.91)  25(46.30)
BYrRBG(%)] TH  7(15.91) 8(14.81)  0.158 0.984

A 10(22.73)  14(25.93)

WA 13(29.54)  16(29.63)

VA 14(31.82)  16(29.63)

SRICERG (H P 2 W, E602 AL ) il i H R 5% i
HME (PTH) ‘BH52 (0C) (B 1055 25-FF YA R
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NEFHXLRE X SR 3 BEAL (FE i A I B AR BE R
AR E], Medix90 L) 7 £ 0 BB 2008 9 B, WL
4= H B A AR A QORI 323 3 A5 W B 7 H - e A R
3l % BS-350s) Kl A 1 (Alb) .
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ARG E XL (P<0.01) , WK 2,

R 2 ARWUAE A S WUAE 20 B s A BB S i AR R
WURZSFEAR AL (sss)

Tab.2  Comparison of skeletal muscle status indicators between
non-sarcopenia group and sarcopenia group
6 m A H SMI( kg/m?
g g UTES om b SMICke/m )
(kg) (m/s) N PN
AEWUDRELH 44 29.14£6.87  1.22+0.18  13.98+2.84 8.96x1.17
WUDREZR 54 22.15%4.32 0.71x0.15  13.37£2.26 6.92+1.43
18 6.138 8.584 1.184 7.610
P1A <0.001 <0.001 0.239 <0.001

2.2 2 PEFEHAAEY KR PUDAEYS PTH,
P I NP B-CTX /K¥& FAENUAEL , OC | MR | M55
25-F 5 E D R TAENUVMAEL (P<0.01) , WL 3,

&3 ARWUEA S WU AEZH B B AAVE BB SE I R B
FEFEPRILEL  (ats)
Tab.3 Comparison of bone transformation indicators between the

non-sarcopenia group and the sarcopenia group

JIIE Y 7I>EEY

b jtff; jf}ﬂ H{L,;’S%)ﬂ i P
HEE( mg/(:m3 ) 57.58+6.42 55.43+5.45 1.793 0.076
Alb(g/L) 41.48+5.12 39.49+4.89 1.962 0.053
PTH(ng/L) 54.85+8.19 62.27+8.31 4.425 <0.001
0C(pg/L) 13.69+1.38 11.59+0.97 7.788 <0.001
IfiL 7 ( mmol /L) 1.19+0.06 1.12+0.04 6.899 <0.001
lﬂl%@( mmol/L) 2.27+0.18 2.05+0.16 6.400 <0.001
25-FRFYE & D(pg/L) 12.28+1.77 10.96+1.63 3.568 0.001
P INP( ne/L) 45.62+12.64 54.59+10.73 3.924 <0.001
B-CTX( pg/L) 0.79+0.23 0.97+0.12 4.982 <0.001
SHBG ( nmol/L) 30.96+8.13 29.18+8.08 1.082 0.282

23 HREAAREYIKE SR SMI BYAHCHE 23 B
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0.659/<0.001 ,0.653/<0.001) ,PTH P I NP .B-CTX 7K
F5 ARG SMI & i 4 & (r/P = - 0.786/< 0. 001 ,
-0.670/<0.001 ,~0.637/<0.001) , B % SHBG 5 A
J& SMI JeAH e (r/P=0.072/0.622 .0.092/0.368) .
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SRR H B L Ry R A e (B 21", AR
“07), LA R g5 R P<0.05 W1 H (kA &, JRAEA
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Tab.4 Multivariate Logistic regression analysis of the influencing

factors of postoperative skeletal muscle status in patients

with osteoporotic fractures

9 A5 B SEf Waldfi P{i OR{H 95%CI

Lk 0.033 1.123 0.001 0.976 1.034 0.114~9.348
AR R 0.051 0.097 0.271 0.603 1.052 0.870~1.273
BMI 15 1.377 0.844 2.662 0.103 3.963 0.758~20.723
PTH & 0.231 0.179 1.668 0.197 1.260 0.887~1.789
0oC & -1.631 0.590 7.648 0.006 0.196 0.062~0.622
l1R7= -2.754 0.671 16.865 0.324 0.064 0.017~0.237
55 -4.223 2.314 3.331 0.068 0.015 0.000~1.366
BRHAZER D H-1.159  0.589 3.865 0.049 0.314 0.099~0.997
PINP & 0.141 0.072 3.889 0.049 1.152 1.001~1.325
B-CTX #; 2.850 1.022 7.780 0.00517.282 2.333~128.011
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Fig.1 ROC curve of bone turnover markers for postoperative skel-

etal muscle status in patients with osteoporotic femoral

neck fractures
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Tab.5 Predictive value of bone turnover markers for postoperative skeletal muscle status in patients with osteoporotic femoral neck fractures

EER FeHARWHA (pne/L) AUC 95%CI SE 1§ TPUREE i Youden $5%¢
oc <12.912 0.844 0.761~0.929 0.043 0.925 0.704 0.630
25 BHLMEAE D <11.750 0.689 0.582~0.795 0.054 0.759 0.613 0.372
PINP =50.781 0.716 0.615~0.817 0.051 0.659 0.691 0.350
B-CTX =0.881 0.822 0.732~0.911 0.045 0.833 0.727 0.561
VU IR A 0.956 0.916~0.996 0.020 0.909 0.909 0.818
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Construction of a prediction model for the recurrence risk of breast cancer patients undergoing radiotherapy after
breast-conserving surgery based on cadherin expression profiles and tumor pathological features Zhu Xianglu ™, Li
Shan, Zhang Chenguang, Mu Kedais Baiktiyar, Wang Yihai. " Department of Breast Radiotherapy, Affiliated Cancer Hospital
of Xinjiang Medical University, Xinjiang ,Urumgi 830011, China
Funding program: Naiural Science Foundation of Xinjiang Uygur Autonomous Region (2023D01C129)
Corresponding author ; Wang Yihai, E-mail :xjwldth@ 163.com

[ Abstract] Objective To construct a risk prediction model for recurrence in breast cancer patients after breast-con-
serving surgery and radiotherapy based on the cadherin expression profile and tumor pathological features, and to evaluate the
efficacy of this model. Methods A total of 298 breast cancer patients who underwent breast-conserving surgery at the Affili-
ated Cancer Hospital of Xinjiang Medical University from February 2020 to February 2023 were selected as the research sub-
jects. Based on whether recurrence occurred within 2 years after breast-conserving surgery combined with radiotherapy, the pa-
tients were divided into a recurrence group (19 cases) and a non-recurrence group (279 cases). Immunohistochemistry (IHC)

was used to detect the expressions of E-cadherin, N-cadherin, P-cadherin, and VE-cadherin. Multivariate logistic regression
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analysis was performed to identify influencing factors related to recurrence in breast cancer patients after breast-conserving
surgery and radiotherapy, and a nomogram prediction model was constructed. Receiver operating characteristic (ROC) curve
analysis was used to evaluate the value of the model in predicting recurrence after breast-conserving surgery and radiotherapy
in breast cancer patients. Results Compared with the non-recurrence group, the recurrence group had a larger maximum
tumor diameter, higher proportions of poorly differentiated tumors, TNM stage Il tumors, and HER-2 positivity, as well as a
higher Ki-67 index, while the proportions of ER positivity and PR positivity were lower (/X°/P=2.385/0.018, 6.569/0.037,
4.566/0.033, 4.689/0.030, 3.837/0.049, 4.502/0.034, 2.453/0.015). Additionally, the recurrence group had a longer operation
time, a higher proportion of systemic radiotherapy-related adverse reactions, and a lower proportion of patients who received
boost irradiation to the tumor bed compared with the non-recurrence group (#X°/P=2.092/0.037, 4.264/0.039, 4.264/0.039).
The proportions of low E-cadherin expression, high N-cadherin expression, and high VE-cadherin expression in the recurrence
group were higher than those in the non-recurrence group (X°/P=7.968/0.005, 6.866/0.009, 6.170/0.013). Multivariate logistic
regression analysis showed that larger maximum tumor diameter, poorly differentiated tumor, higher Ki-67 index, high N-cad-
herin expression, and high VE-cadherin expression were independent risk factors for recurrence in breast cancer patients after
breast-conserving surgery and radiotherapy|[ OR(95% CI)=16.846 (2.653-106.984), 4.276 (1.459-12.536), 1.342 (1.082-
1.664), 4.034 (1.038-15.675), 4217 (1.070—16.624) ], while receiving boost irradiation to the tumor bed and high E-cadherin
expression were independent protective factors [ OR(95% CI) = 0.154 (0.036-0.666), 0.130 (0.027-0.624)]. ROC curve anal-
ysis showed that the area under the curve (AUC) of the model for predicting recurrence after breast-conserving surgery and ra-
diotherapy in breast cancer patients was 0.905 (95% CI=0.850-0.961), with a sensitivity of 0.886 and a specificity of 0.900.
Conclusion Maximum tumor diameter, tumor differentiation degree (poor differentiation), Ki-67 index, receipt of boost irra-
diation to the tumor bed, and expressions of E-cadherin, N-cadherin, and VE-cadherin in breast cancer patients are all associat-
ed with recurrence after breast-conserving surgery and radiotherapy. The model constructed based on the aforementioned
tumor pathological features and cadherin expression profile can effectively predict the recurrence risk of breast cancer patients
after breast-conserving surgery and radiotherapy.

[ Key words] Breast cancer; Breast-conserving surgery; Radiotherapy; Cadherin; Recurrence; Prediction model
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Tab.1 Comparison of clinical data between non-recurrence group

and recurrence group in breast cancer patients
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Tab.2  Comparison of tumor pathological features between non-
recurrence group and recurrence group in breast

cancer patients
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stk 47(16.85)  8(42.11)
TNM 733 6 (%) ] 4.566 0.033
14 185(66.31)  8(42.11)
115 94(33.69) 11(57.89)
ER FHM:[ (%) ] 216(77.42) 10(52.63)  4.689 0.030
PR BEYE[ # (%) ] 180(64.52) 8(42.11)  3.837 0.049
HER-2 FHEE[ #( %) ] 53(19.00)  8(42.11)  4.502 0.034
Ki-67 $5 %0 (x+s,%) 26.13+£3.04  28.02+5.44  2.453 0.015

7. * Fisher #UIMER %,

R3 RERA G LATUIR R E T AR BT RAE
Tab.3 Comparison of surgical and radiotherapy features between
non-recurrence group and recurrence group in breast

cancer patients

RERA RN

mH (n=279) (n=19) P
PRAFARITLHBI(%) ] 0.023  0.880
ZIRYIBRA 181(64.87)  12(63.16)
NI N 98(35.13)  7(36.84)
%ﬁ@?ﬁﬁa 225(80.65) 15(78.95) -  1.000°
TR ] (s, min) 115.84+10.56 121.05£9.64 2.092  0.037
JERANTEROT [ H(%) ] 183(65.59)  8(42.11)  4.264 0.039
AR %) ]
A BT A OG 96(34.41) 11(57.89)  4.264 0.039
JRIEB AT AH 195(69.89) 14(73.68) 0.122  0.727

. " Fisher BYIMERE

2.4 ZMKE Logistic [MIH 73 Hr LI 8 IR FL TR
BOT IR RGN R DIFLIE SRS REL TR
Ly fn B R EOUE NN R (RE R =0,2k=1),
PLE#RSE R P<0.05 W H by HAZARHFTZHR
Logistic WA 8T, 45 R B . e e R K AR
b Ki-67 $5%0m N-E5 R R RIs  VE-S5 368

R4 ORERMAGE AT R AR HRIKERE A
[Bl(%) ]

Tab.4 Comparison of cadherin expression profile features between
non-recurrence group and recurrence group in breast

cancer patients

ey >
W H ?fffff) fzﬁ’gﬂ) XAt P
E-S R RN 7.968  0.005
&k 127(45.52) 15(78.95)
mRA 152(54.48) 4(21.05)
N-E5Z 6.866  0.009
fkZ&ik 173(62.01) 6(31.58)
[SESSIN 106(37.99) 13(68.42)
P-A5Z TR 0.000  0.987
ik 161(57.71) 11(57.89)
SRS 118(42.29) 8(42.11)
VE-E5 268 H 6.170  0.013
ik 169(60.57) 6(31.58)
[SESSIN 110(39.43) 13(68.42)

Tk IR B RIL TR 0T 5 B & s fa ks
PRI 22,98 R AN 0T -5 2 2 1 o 2 iR 2 il ST AR
E(P<0.05), L35,

2.5 LM R DAL TR MOy 5 &2 i KU Tl
BAURE AL REVTA ST Lok 7 R N Z A AL
P R A DR 3L TR SOOTT I 52 e AU T A2 7. Logit
(P)=-25.816+2.824x I K A5 +1.453 x ik 431k, +0.294 x
Ki-67 84— 1.869 8 IR #h 70 ST - 2.042 x E-45 5 £ 11
IR+ 1.395xN-F5 76 8 [ 5 2 i8 + 1. 439X VE- 45 3 &
F i Zeik, HIRFIL LI 1, ROC B, i pi Rl
T 2L AR B B IR LT AR ST R R R 4T AR
(AUC) M 0.905,95% CI = 0.850 ~ 0.961 , £ 2% &}y
0.886 4554 0.900, WLIE 2,

% 0 10 20 30 40 50 60 70 80 90 100
ax o) i T ; T T T T T T T )

MR BR R (em) | 553557 26 28 § a2 34 36 38 4
PR RRIE T
Ki-6746 4 12 11 16 ?1_1‘8 20 22 21 26 28 30 32 31 36
RRMERYY

I figes

NI e

VESSE ﬁﬁ =

BAG 0777207406080 100 120 140 160 180 200 220 240
s 0T 030507

B TR AR R R L TR ST IR A K B 2 A R
Fig.1 Nomogram model for predicting recurrence after breast-con-

serving surgery and radiotherapy in breast cancer patients
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K5 ZINEK Logistic ML 8 PRFL TR K0T 5 2 R AR H R0 K 5

Tab.5 Multivariate Logistic regression analysis of factors related to recurrence after breast-conserving surgery and radiotherapy in breast

cancer patients

A5 B1H SE {H Wald {4 P1H OR i 95%CI
G -25.816 9.256 7.780 0.005 - -
(RPN -0.105 0.090 1.346 0.246 0.901 0.755~1.075
(DO 0.196 0.187 1.098 0.295 1.217 0.843~1.757
Jige Fre R AR K 2.824 0.943 8.966 0.003 16.846 2.653~106.984
ik 1.453 0.549 7.011 0.008 4.276 1.459~12.536
TMN 4334 11 0.948 0.734 1.665 0.197 2.580 0.612~10.881
ER BHHE -0.092 0.733 0.016 0.900 0.912 0.217~3.838
PR FHE -1.348 0.689 3.824 0.051 0.260 0.067~1.003
HER-2 H 0.929 0.755 1.514 0.218 2.532 0.577~11.121
Ki-67 #5405 0.294 0.110 7.147 0.008 1.342 1.082~1.664
FARBI A 0.041 0.034 1.451 0.228 1.042 0.974~1.114
AT RN FE T -1.869 0.746 6.274 0.012 0.154 0.036 ~0.666
K A BT A AN R R 1.265 0.693 3.336 0.068 3.544 0.912~13.773
E-F55h R R Rk -2.042 0.801 6.494 0.011 0.130 0.027~0.624
N-F5 52 1 R A 1.395 0.693 4.055 0.044 4.034 1.038~15.675
VE-F556 8 1 5 = ik 1.439 0.700 4.229 0.040 4217 1.070~ 16.624
otk

1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

0 I

B2 L A AR R FL TR KOO IR 2 & B ROC
]

Fig.2 ROC curve of the model for predicting recurrence after

breast-conserving surgery and radiotherapy in breast

cancer patients
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TEF M. 150056  M/REE, SRIRVTAR BEBE ARl A5l o0 ( R ZEI KA , @Rk HIEE)
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[ E] B HITEIURAS PR mE B 5 P53(TP53) (228 M/ I Z MR 11 (STK11) ik K H 5
e AR B ME TS G &, sk WBMEEH 2018 4 1 H—2022 4F 12 A BT BE B E B L h o2 T
ARIGIT I E 0B E 113 BRI RERL RIEAR IS 2 FNE KRR UG 85 B R4 21 HIAMARE &4 92 #i.
K S22 6 2 B PCR Ml 4141 S35 4141 TP53 STK11 mRNA 2635 ; Cox [0 VA 20 478 #U H# AR5 B K 105
Wi R 25, AR YRS DR A SR IR A — B S B ( Cindex) HIWIP L R TRIMB B 1 X 40, R PSR H
FELH 2 TP53 STK11 mRNA At IA AR T 412 (1/P=6.642/<0.001 ,24.874/<0.001 ) ; & & 4 [E bR = Bl 2f Bk
BH(FIGO) 200 TN A 3 KB S5 5688 o He i TR 42 2 4H (x2/ P = 14.962/0.001 ,9.611/0.002 ) ; & % #H ‘& #i 9 B4 TP53 .
STK11 mRNA X8R TR E &4 (1/P=3.511/0.001 .3.553/0.001) ; Z K 2 Cox [0 IH43H7 & 0, B FIGO 4311
TA M KBRS R EREE LM MALER R HR(95%CI) = 3.556(1.126 ~ 11.235) ,2.804 (1.071 ~
7.342) ], TP53 mRNA 5 ,STK11 mRNA &2 R4 N FE [ HR (95% CI) = 0.427 (0.190 ~ 0.959) ,0.472 ( 0.268 ~
0.831) 1 ;M98 Cox IS 25 SR HIFNLE E], TPS3 mRNA AHXF 235 R MK 0.05, & B SR A R 2 & WS 38 13.75
43 ,STK11 mRNA A3k i FEAIK 0.05, 5 S0 BB ARG 52 & KB HE N 12.50 435 51 4% BRI AL N sy s R B R R &2
KRB C-index A7 0.856(95%CI 0.794~0.917) , $ /B RYHERI B R 4T, 4518 & 8 B @ 4141 TP53 STK11
mRNA 8335, B 5B #H ARG E LR O, 7 ResU Al 8 5 U TR EY

[E&R) = B0 MR E A 1 P53, 28R/ 75 & IR IS 11,5148 G

[hES%ES] R737.33 [ cEftRIEA] A

Expression and clinical significance of TP53 and STKI11 in cervical cancer tissue Wang Yiting” , Tian Tingting,
Li Lin, Zhang Yujie. " Reproductive Center, Department of Obstetrics and Gynecology, Heilongjiang Provincial Hospital, Hei-
longjiang , Harbin 150056, China
Funding program: Research Project of Heilongjiang Provincial Health Commission (2020-236)
Corresponding author: Tian Tingting, E-mail. water0511@ 126.com

[ Abstract] Objective To investigate the expression of tumor suppressor p53 (TP53) and serine/threonine kinase 11
(STK11) in cervical cancer tissues and adjacent tissues, with a focus on analyzing the correlation between TP53 and STK11
expression in cancer tissues and clinicopathological characteristics and prognosis. Methods A retrospective analysis was con-
ducted on 113 cervical cancer patients who underwent surgical treatment at Heilongjiang Provincial Hospital from January
2018 to December 2022. The expression of TP53 and STK11 in cancer tissues and adjacent tissues was statistically analyzed,
and postoperative follow-up data were reviewed. Patients were grouped according to their prognosis (recurrence and metastasis
within 2 years after surgery), and the expression of TP53 and STK11 in cancer tissues was compared under different patholog-
ical characteristics and prognosis conditions. Cox regression analysis, nomogram, and decision curve analysis were used to an-
alyze the possible relationship between TP53 and STK11 expression and prognosis. Results The expression levels of TP53
mRNA and STK11 mRNA in cervical cancer tissues were lower than those in adjacent tissues (#/P=6.642/<0.001, 24.874/<
0.001). The International Federation of Gynecology and Obstetrics (FIGO) stage Il A and the proportion of lymph node metas-
tasis in the recurrence group were higher than those in the non-recurrence group (X°/P=14.962/0.001, 9.611/0.002). The ex-
pression levels of TP53 mRNA and STK11 mRNA in the recurrence group were lower than those in the non-recurrence group
(¢/P=3.511/0.001, 3.553/0.001). Multivariate Cox regression analysis revealed that FIGO stage Il A and lymph node metastasis
were significant risk factors for cervical cancer recurrence[ HR(95% CI)=3.556 (1.126—11.235), 2.804 (1.071-7.342) ], while
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TP53 and STK11 demonstrated protective effects [ HR(95% CI)=0.427 (0.190-0.959), 0.472 (0.268-0.831) ] . The nomogram

based on Cox regression analysis showed that a 0.05 decrease in TP53 mRNA expression level increased the postoperative re-

currence risk of cervical cancer by 13.75 points, while a 0.05 decrease in STK11 mRNA expression level raised the risk by
12.50 points. The nomogram model predicted a C-index of 0.856 (95% CI: 0.794-0.917) for evaluating the risk of postopera-

tive cervical cancer recurrence, indicating good model discrimination. Conclusion The low expression of TP53 and STKI11

in cervical cancer tissues is associated with the risk of postoperative recurrence in patients and may serve as a novel biomarker

for evaluating the prognosis of cervical cancer patients.
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A T-FN DNA B4 i D RE , Bl FR o « 3 B 21 1) <1 4
Fr LR R TR 11 ( serine threonine ki-
nase 11,STK11) & P 7E 98755 40 A A= 1 A7 1% AR gt
WEEEH, CAVIIESE, KA HE a8 8
B TR R A R A A I AR TR A
G0 2 ) T3 3 Ik 5 0 AN i DA G, 1knT g
R VAR B S R B R AR bR, (HEATE T
FURAILP TPS3 STK11 £k 5 HAE K 15 RT3
b BT IR TR HUE 4L 41 TPS3 STKI1 ik
FILEE RMCFR , U & 8068 2 RSt S
% BT,
1 ARS5H®
1.1 IGERYER [l pEER 2018 4F 1 H—2022 4E
12 A BIRTA BE B i =R FE b 2 FARIB YT 1
BB 113 B IG R BERE, AR 31 ~79(59.69+
7.30) % IR 1~13(6.38+4.11) J&; W 4 s 25 ], ik
S 17 4915 By S0 R s 30 35 [ B 18 7= Rl 4 B A
(FIGO) 43917 . T A 127 ], 1 B 399 58 f3i], 1T A 3 28
{51) e ARG 2SR iR 81 51, R 32 95 d BLAR >
2 cm 44 5], <2 cm 69 ﬁﬂ,ﬁﬂﬁ%’zﬁ{fﬁﬁ\ﬂﬁ 28 ],
e 85 il Wk EL L5 L B 42 il 5 I IR - e I
JE 28 ], 2 RUBE RS 17 1), 18 B 34k 30 4, A
T C AR B2 B A8 3 22 D 23 it vfE (20221011) , f8 5 A/
BRI B E MR E .
1.2 JEHIEREbRME (1) M AbRAE . QRS B S 1
BWikRIE, FIGO 20301 T3]~ T A ™, Q%12 1A,
T BE A 56 B B 46T R 5 LR R SR 25 AR

Cervical cancer; Tumor suppressor p53; Serine/threonine kinase 11; Nomogram; Prognosis

7, RGBS B B0 ; QBRI 8, (2) HEBRbR
e OF BT AL @F A M ; O L HEE
FE; @A I BR ANFL LN EE (HPV) S 38k e, 1o
NSRBI TR AR5 ; OBE TR R Ui .

1.3 SRS 75k

1.3.1 TP53 STK11 mRNA k&M . F A 85 BUH
BB HURA A SR A (B =2 cm) 4% 100 mg,
WA R 5 - 80°C R A7, $2 BUEL RNA J5 Kl TPS3
STK11 mRNA ik, #it B SEI 966 E  PCR MR R
TR, 51 F AN UL 1, SERT 26 B PCR N
{3000 A 26 FE e KA R (45 ABI7500) , RNA $2HGRA
& SR e 5 PCR I &30 A i =50k
HRRAF (525 . BJ-PJ6820 ,BJ-PJ6806) , PCR ¥ # 1Ak
%20 pl: cDNA #5472 pl, B FIF5I 94 0.8 ul,
SYBR Green Mix 10 pl, FiJC I K #b & EIR R B
MR :95%C 10 min 95%C 30 s.60°C 30 s, 3t 40 R1F
. L GAPDH KN NZ 222358 TP53 STK11 A&
PAL B A R e 38 o

&1 TP53 STK11 FH 519751
Tab.1 Primer sequences of TP53,STK11

FEH L5149 IRl

TP53 5’ -GGTGTTGGCATTCAC- 5’ -CTTGGACTTGAGTTC-
TGCTCAG-3’ CTTCTCGG-3’
STK11 5’ -GGTGGATCATTCAAA- 5’ -GCTAAGCCAAAATCA-

GTCTCGC-3’ GTCACCTT-3’
GAPDH 5’ -GCACCGTCAAGGCTG- 5’ -TGGTGAAGACGCCAG-
AGAAC-3’ TGGA-3’

1.3.2 BfVi KA. T8 8 B TR IR BE T,
3AHERT2 HIES R 1R, BT R B
A EBEARG 2 4, BARJG 2 4ENHBLE & (BE D7)
AR X I, RO e 2R ) R E WAL KA
(n=21) , HRBEMNARE LA (n=92),

1.4 SiilsF5se KA SPSS 23.0 B4t ds ., 11
OB USRS B LY (% ) o, 2H 18] FL AR X2 A
B AP A IER TR ORI DL vxs 3ROR 2 1] AR
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KIS AEAS ¢ K356 5 Cox [BIH S Fie g AR5 &
RIFZ AR R B rms TP ALHIPESI LA,
P —BPEFE £ ( C-index ) J1] Wi 51) £k Pl 151 00 458 784 1) [XC
GyEE, P<0.05 RWZESAGIHE XL,

2 F R

2.1 FEA 5354041 TP53 STK11 mRNA ikt
BB B E RS0 TP53 STK11 mRNA FHXF 26
R TSRS P<0.01) WL 2,

w2 CEIRBEEAL G AL TPS3 STK11 mRNA %Kik
e
Tab.2 Comparison of TP53 mRNA and STK11 mRNA levels in

cancerous tissue and paracancerous tissue

(x+s)

4 1% TP53 STK11
S S 2 113 0.49+0.06 0.82+0.16
L2 113 0.29+0.06 0.41+0.08
¢ {H 6.642 24.874
P <0.001 <0.001
2.2 ARG B R IR IR PRl b B A

88 FIGO B T A B kg8 S TARE k4
(P<0.01) ;2 21 HAhIG R 7ER HLds , 22 7 ¥ LG 245

L(P>0.05) , W33,

K3 ORE LM S A S SR B IR OB AL

Tab.3 Comparison of clinical data of cervical cancer patients in

the non-recurrence group and the recurrence group

wooH Tizif)ﬂ fiﬁﬂ) X PH
SRR (xxs, %) 59.17+7.36  61.95£6.79  1.583 0.116
JihdEd FIGO 4348 TA# 23(25.00)  4(19.05) 14.962 0.001
[#l(%) ] IB# 53(57.61)  5(23.81)
TAH 16(17.39) 12(57.14)
It W 69(75.00)  12(57.14)  2.686 0.101
[#](%) ] JgE 23(25.00)  9(42.86)
Jiged E A% >2 cm 32(34.78)  12(57.14) 3.595 0.058
[B(%) ] <2cm 60(6522)  9(42.86)
AR &34k 20(21.74)  8(38.10)  2.454 0.117
[#(%) ] FEsE 72(78.26)  13(61.90)
WEEEFHEAL [ 1 %) ] 28(30.43) 14(66.67)  9.611 0.002
TR (x=s, J8) 6.24+4.04  7.00:4.46  0.764 0.446
I B (%) ] 20(21.74)  8(38.10)  2.454 0.117
GBI 2 BBERIE B (%) ]  11(11.96)  6(28.57)  2.507 0.113
GICEIEEHRHI(%)]  22(23.91)  8(38.10) 1.763 0.184
W AR S [ (%) ] 17(18.48)  8(38.10)  2.765 0.096
RIS (%) ] 12(13.04)  5(23.81)  0.823 0.364
BHUERAREL (%) ] 23(25.00)  7(33.33)  0.609 0.435

2.3

N A 1 5 8 59 R % TP53 STK11 mRNA 33k

thi Bk S B TP53 STK11 mRNA X 36
KR TARELZH(P<0.01), WK 4,

® 4 RERAEE KN E I LA TP53 STK11 mRNA £k
Tab.4 Comparison of TP53 mRNA and STK11 mRNA levels in

cervical cancer patients with different recurrence status

| [k TP53 STK11
KE KM 92 0.30+0.06 0.42+0.08
HERHA 21 0.25+0.05 0.35+0.07
18 3.511 3.553
PE 0.001 0.001

2.4 Cox [HIH 4 H7 F U8 BB AR5 B & 1Y 52w R 2%

D8 a R e L A& (RE. 2817
R0, LA b gE R P<0.05 Wi H (1E : FIGO 43
W TAW=20", IB®==1", DA ="2", k045
=17, LKEZ5 % =07 ; TP53 ,STK11 mRNA
g JFEAA) S B AE & #TZ R Cox 11
508, 45 51 R iR FIGO 20301 T A 3 ke 4%
R E JUw B A AR E kWS fE R R %, TP53
mRNA &, STK11 mRNA & 27 R R &R (P<
0.05), L5,

RS Cox WIS E B 8 A 2K RSN R
Tab.5 Effectors of postoperative recurrence in cervical cancer pa-

tients by multivariate Cox regression analysis

SRS BIH SE{H Wald{i P{i HRMH  95%CI
FIGO M ITA ] 1.269 0.587 4.672 0.031 3.556 1.126~11.235
AT e 1.031 0.491 4.406 0.036 2.804 1.071~7.342
TP53 mRNA /&  -0.851 0.413 4.253 0.039 0.427 0.190~0.959
STK11 mRNA & -0.750 0.288 6.765 0.009 0.472 0.268~0.831

2.5 HHUEEEAEE RN R BN AR Cox
[0 Br2h 5 0 R 49 rms 2501 LA 1, 45
AL, TP53 mRNA HHXF 21k 5 FEAIL 0.05, 5 8 &
FARJGEE RIAE I IN 13.75 43, STK11 mRNA #HXF %
KPR 0.05, B HUE B E RS &2 R KU 1S m 12.5
I o 1B 2k TR AR R TN R U R E R R R
C-index} 0.856(95%CI 0.794~0.917) , 45 7 B AU 5% 5]
BERAT, 2l P sk i 2 2 B, o000 AR AU 45 PR —FE BRI
TN E S BB AR5 R R KU A e sz a5 R e, B
B {ETE 0~ 1.00 YL FE N2 25 KT 0, I K32 4
FK0.185, 4275 TP53 STK11 % Bh g FIGO 433 itk
UL 256 R T I By SR AR 5 52 e KU B R e o B
Kl R AR %%, WA 2,
3 4t it

RIS A S A AR BT TR
AR H e B R S5 R R R U RS AR I
SER G I TS A B, eI - PR
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Fig.1 A visual nomogram prediction model for predicting the post-
operative recurrence risk of cervical cancer patients based
on the combination of TP53, STK11, FIGO stage, and
lymph node metastasis
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Fig.2 Decision curve for predicting the postoperative recurrence

risk of cervical cancer patients using TP53, STK11, FIGO

stage, and lymph node metastasis

IR FRW, ' S o R 5 &2 R FE0T 5K 20.37% (22/
108), AW RBR, HEHEREERKFEN
18.58% , WS AIK T iR WF R 45 51, X nl BB 5 99 A FR 3 1
FIGO 43I 6, ARFFALAA FIGO 431 [ A~
A B3 EaRRF R A T 1B W, AR5
HENBAEE 25, BB B, I IR b £ 24K 4 FIGO
G331 bR P 25 R A5 I A BRI A e S AR Y
FUfE , (H 52 G RIZ WK P KA D7 vk | 32 W00 W 4 T
B I RS B TR A A AE R BR A 5 HLAH R PR
FRFAF ) B 08 B UG IR AP 22 500 ) Tk,
T R HEIEA G B R AR IR LI =R iR,

T BTN AR S5 &2 % IS, S B X6 1 By 3 5 T 114+
FE 5 R T

AR Bl o AR A BR A R R I R 4R 5%
TSR AT B S &k R R U R IPERT . p53
PR — 0 e o 7 35 R 2 i 1) 2K P9 5, B AR T A IR
SEH TG A SE R A 2238, 7R R4 20 i s 4 R 1
N PR 2 RS e T R DG L, TPS3 LRI
R GmAS R 393 A2 FE R R LA Y pS3 B, A TG
B 17p b AT L BUE S 2 TP5S3 mRNA 3
BRE N, XS5 %E D KT TPS3 Rkl &
FEAE IS A S AR L, UESE T S R A A Y
o TPS3 BARE RN . ARG AL, TP53 3
SAMIERL | B HPV 1Y E6 & 0] 515 R4y E3
ZREEMSE A RE Y, ZE AW £ -E
FI AR AR R pS3 AR MO 8 4 20 P s BR 1
E G HPV i B6 4 L% ps3 B, fEfl TP53
mRNA & 8D, 29440 TP53 mRNA ik & ik
FIRAG, AP —43H7 T TP53 mRNA £ik 58
HUEAIGE KR, 45 B UESE TPS3 KRk 25
FREARGE RN H R, HEEALET, £ IEF 4
PR, TPS3 FH mll i Wil DNA $if5 B = Z i
DNA B 2h 41 98 T HL 1, DTG 50 75 e 88 1) %%
E RJREDS ) 4 TPS3 mRNA ik BrJe it 4 1k
FEZ BT , e AR A A7 6 S B I 2 R SR &
VAN NESBIN i I

STK11 A 7R iz F e A 28 T R 1k 3145 i) — A 2k
R, A5 3 ANahFdsk, B N s 9 A fh A 45 b ek i fh
FASRAT C o AN B AL T REAY IR T g 1l 25K
BN ST FE R TR Ry 41 5 PR, G T 3 2o 8 45 4
FLEIT G1/S SRS 2 o535 5 400 it ] 30 BELVAE , 1577 5 %
O 240 A i, e R TR 5 L B | O S A PR A S A
e, B STKI1 HE K Rk A b gy fiE' ™, (=
STK11 £ 5 50 Hh i) 2 3k K HLIlf PR A 1B 5 = PR AR
T ARFF KRB, B HUE A4 STKI1 mRNA k7R
R 4R STK1 P AR I8 5 5 e & 4
RJEBAFTEAHSCHE . X HALHITRA AT, A 98 55
L2 1 A 22 7 e S P 2 A AN A R R AR 1
IR B A E A TR A R 7 i R
W DNA H AL s 1 2 B AS3 tIX T 5 1 30 TR 4%
B SRS L SR 2 A, i T4 STK11
FE PRI Si 8 48 I 2% T AT S B0 41 4L STK T
mRNA FIk7KF & TR, AR — BT R,
FRdl U STKI11 (IR 72 H HUm AR J5 & & ek
K, PRI STK 11 FEPE 4 % B 4 11 2 AF R B1
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(LKB1) ,1fi LKB1 Z 541/l DNA BE /", #&
M % A= DNA 35 0050F, STK 11 5L P8 AT 58 5o 3% +H ¢
({5 538 [, F 55 DNA B85 & A 83507, 12 iF
DNA BB, AN, STKIT J DA A 38 i 8005 R IR 05
AR TE I {55 5 20 3%, R A R A IR i A
REL ] I 200 B r A B R A L O B B0 R STK1T
FIR TR, STK11 J& KX DNA #4918 & 1E H 2 6
557, FL IR 2R e 240 A A B o VE P e 240 Bl s
Sy Pk AR SRR ARG & R KBS IRBEZ T

AN AFFE L 2 Cox [IIA43 M4 H o | i
FIGO 43 #5525 576 B 45 IR 3 IRx 8y B ;R AR s
SR B TR FIGO 20w Ik D 5 56 7% 2
REAE A9 0 UE 52 A9 B F08 TS A R FR , 45 A A
T2 R 48 75, TP53 | STK11 B A] 4 B i 83 FIGO 4
I N AT =TTy NS -0 a0 S R L N e
P RHERMEEE S % B, AR — 20 i g
TE SR A G B A RS 1) 000 AR | A R X
HBE ARG B &K I ) C-index A 0.856, 1 52 1% A5
TR 2909 £ TR XU LA BHEARL %) T 0 o
4 & i

g b rik, 5 or SRR, S AR R A
TP53 STK11 ik K PRIk, o 4 41 TP53  STK11
FEIRNG O B e B ARG R KBS A O, i A
B B R 2 TP53 STK11 K3k, 454 B i Bk
I RAFAE (o988 FIGO 431 Mk S5 56 4545 ) , sl T w25
W 5 R B, 78 SHRYTT T IR (BAE
FAFAE—E SRR, A B ST, BN, ek
I ERTEN: 2 bt  RFEABF IS EATI0AIE
F 55 M 2 i Ve 7 B JC R #5 v e

{EE STk A

IR VO LTS W 45 45 R AR R 18 S0
5k B AT R T A TSR R BB
SE 3k
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L7 CIRP ,CXCL5 7K~F- %387 A= JL W I AE A9 12
Jown s AL A E

[] < % [m]
B AE RIEH BT, RakES

-
HATH . P RHE I H (2020YFS0346) [w] %

TEH AL 610000  BLFRTE X & Be L
WAEVEE . IKHKAS , E-mail : 3946430698@ qq.com

[# E] BHE FiTEAES RNA 455 % M8 (CIRP) .CXC#L R TEA 5( CXCL5) %8 4 LI IMLAE (112
WA BUS AR EL, ik BEER 2021 4F 6 1 —2024 4 6 F s#R v X B Be ) LRSS A58 2B LI i i 28 L 113 41 k9
B AR YR N LEERGITEor 50 W AEEE A (n=51) SEEWH (n=37) WMEEWH (n=25), FFRIEFE T/ A BUS
RIFEH (n=79) BUGARIWH(n=34) , 3 H B 11000 T (R REATL I B BB A8 L 113 (R fl BT R 2 . SR G
I S 8 T B ASHM 1l ¥ CIRP ,CXCLS 7K F 5 Spearman FkAHSC /AT L 7E CIRP ,CXCLS 7K 5995 15 #2314 AH G s 22 A
F Logistic [ H 2387 A JLIMUIUAE 8 LTS S B A2 R 2R 32108 TARFFE (ROC) M2 3P4k v CIRP ,CXCL5 7K
XA LIS ILAE A2 W 0 (8 B R TS A R T RcRE . 5% FEIZH IS CIRP ,CXCL5 /K i T e st B4 (v/P =
18.223/<0.001,26.819/<0.001) ; IfiL3% CIRP ,CXCL5 K14, A ETVH<EEWH<WEEW LA (F/P=77.582/<
0.001,177.616/<0.001) ;354 JLMCILAE LT CIRP . CXCLS5 7K 3 5 955 % /™ 8 72 )3 52 IEAHE (r./P = 0.682/<0.001 .
0.703/<0.001) ; i J5 A R WAL I CIRP ,CXCLS K& FHiJE R A4 (¢/P=5.504/<0.001,8.546/<0.001) ; 3 {5 2
FEfEE WSEHE I M CIRP,CXCLS KT = & 8 Az LI e B LTS A R B30 57 fa B R [ OR (95%CI) = 2.807
(1.703~4.626) .10.859(3.950~29.855) .1.756( 1.246~2.471) .2.046( 1.372~3.052) | ; il ¥ CIRP .CXCL5 Bph Jz — % B¢
AW A JLISUALEE Y AUC 4394 0.803.,0.812.,0.905, —# BE4 ) AUC KT B —35452 17 (Z/P=2.215/0.013
2.079/0.009) ; il CIRP ,CXCL5 7K} — 2 BA WOH A= ) LMl e LS A B AUC 4391 0.764..0.758 .0.887, —
FHWA ) AUC KT B —F84r Tl ( Z/P=1.934/0.022,1.891/0.023) . &&5it  HiAd: JLIm i £ )L ¥ CIRP ,CXCLS 7K
ST, B AR R R UE S BB YA OC , B A A R T VR Sl B a2 W A ) LIl E B S S R R
AU AR

[XiR] FidLBUMIE ;%152 RNA 4568 11 ; CXC AL FRA 551206 ; Bl S

[hEHZES] R722.13°1;R446.11 [ X#ktRINAE] A

The diagnostic and prognostic value of peripheral blood CIRP and CXCLS5 levels in neonatal sepsis i Jia, Yu De-
min, Yi Dan, Zhang Linjuan. Department of Pediatrics, Chengdu Xiqu Hospital, Sichuan ,Chengdu 610000, China
Funding program: Sichuan Provincial Science and Technology Plan Project (2020YFS0346)
Corresponding author: Zhang Linjuan, E-mail. 3946430698@ gq.com

[ Abstract] Objective To investigate the value of peripheral blood cold-inducible RNA binding protein (CIRP) and
CXC chemokine ligand 5 (CXCL5) in the diagnosis and prognosis of neonatal sepsis. Methods A total of 113 children with
neonatal sepsis admitted to the Department of Pediatrics, Chengdu Xiqu Hospital from June 2021 to June 2024 were selected
as the case group. According to the pediatric critical illness score, they were divided into non-critical subgroup (n=51), critical
subgroup (n=37), and extremely critical subgroup (n=25). Based on outcome, they were divided into good prognosis
subgroup (n=79) and poor prognosis subgroup (n=34). According to a 1:1 ratio, 113 healthy newborns were randomly select-
ed as the healthy control group. Serum CIRP and CXCLS5 were detected by enzyme-linked immunosorbent assay. Spearman
rank correlation analysis was used to analyze their correlation with disease severity. Logistic regression analysis was used to
examine their correlation with poor prognosis in children with neonatal sepsis. Receiver operating characteristic (ROC) curve
analysis was used to evaluate their diagnostic value and predictive efficacy for poor prognosis in neonatal sepsis. Results

Compared with the healthy control group, the serum levels of CIRP and CXCLS5 in the case group were increased (¢ / P=
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18.223/<0.001, 26.819/<0.001). With the aggravation of neonatal sepsis, the levels of serum CIRP and CXCL5 gradually in-
creased (F/P=77.582/<0.001, 177.616/<0.001). Serum CIRP and CXCL5 were positively correlated with disease severity (rs =
0.682, 0.703, both P<0.001). Compared with the good prognosis subgroup, the poor prognosis subgroup had more severe dis-
ease, and the levels of serum CIRP and CXCLS were increased (#/P=5.504/<0.001, 8.546/<0.001). Disease severity being criti-
cal or extremely critical [ compared with non-critical children, the risk of poor prognosis increased by 2.807 times and 10.859
times, respectively (P<0.05)], and elevated serum CIRP and CXCL5 were independent risk factors for poor prognosis in chil-
dren with neonatal sepsis [ OR(95% CI) = 1.756 (1.246-2.471), 2.046 (1.372-3.052)]. The AUC values of serum CIRP,
CXCLS, and their combination for the diagnosis of neonatal sepsis were 0.803, 0.812, and 0.905, respectively. The AUC of the
combination was greater than that of each single index (Z=2.215, 2.079; P=0.013, 0.009). The AUC values of serum CIRP,
CXCLS5, and their combination for predicting poor prognosis in neonatal sepsis were 0.764, 0.758, and 0.887, respectively. The
AUC of the combination was greater than that of each single index (Z=1.934, 1.891; P=0.022, 0.023). Conclusion Peripher-
al blood CIRP and CXCLS5 levels are elevated in children with neonatal sepsis and are related to disease severity and poor

prognosis. Early combined detection can serve as a biomarker for auxiliary diagnosis of neonatal sepsis and prediction of poor
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prognosis risk.
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Tab.1  Comparison of serum CIRP and CXCLS5 levels between

healthy control group and case group

A5 1115 CIRP CXCL5
feRREXT BB 21 113 7.51£2.32 21.76+4.80
LY 113 13.60+2.69 40.52+5.68
1 18.223 26.819
PA <0.001 <0.001
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Tab.2 Comparison of serum CIRP and CXCLS5 levels in neonates

with sepsis categorized by severity of condition

A 5 1114 CIRP CXCL5
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£ 541 37 14.49+2.34 41.93+6.02
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Tab.3  Comparison of clinical data and serum CIRP, CXCL5
levels between poor prognosis subgroup and good
prognosis subgroup in pediatric patients
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Tab.4 Multivariate Logistic regression analysis of factors

influencing poor prognosis in neonates with sepsis
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Tab.5  Comparison of the diagnostic value and the ability to

predict poor prognosis of serum CIRP and CXCLS5 in neo-

natal sepsis
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B A R
CIRP 14.73 0.764 0.693~0.835 0.819 0.649 0.468
CXCL5 42.87 0.758 0.678~0.823 0.673 0.791 0.464
—EBRS 0.887 0.832~0.935 0.820 0.799 0.619
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agnosis of neonatal sepsis
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[# ZE] B 5% AKTHET454 %1 2( EZH2) -B-catenin HI7EZ5 G105 T8 J 228 h i V45 1E .
Fik st GEPIA T EX} TCGA H1 GTEX ¥4 FE#EAT 40 #T, I8 i Western blot SC4 Kl EZH2 78 45 7 i 4 41 Ik
SW480 £ iz ¥ 4t Ma P ) 3B IK T, it — 25l ] Co-IP SEERHRSY AKT BR Ak \EZH2 X B-catenin Z[A] A B AR, i@
EdU 5256 20 RIJR SE56 K Transwell SZ56 A5 M) AKT-EZH2-B-catenin % SW480 45 i i 40 Mo 14 4 iF 7% T 4= 28 (194
M. &R GCEPIA & WB LIRSS RIRA EZH2 fES5 A 21 )% SWAR0 45 Wi 4 i vh i) 26 34 1835 13 F IE % 41 41
N5 R 40 NCM460( P<0.05) , Co-IP SZURZE KA H,0, #iG AKT BEERML)G , psd73-AKT ik i &3 &= (P<
0.05) , HUTiEE & [ERFAE AKT & EZH2 & A EdU 5256 40K 5256 B Transwell SEEGZS SR H, 0, #i%
AKT BERRAL S ,SW4A80 AL A4 5 B MR 22 RE 734 1 2 i (P<0.05) , UTEBR EZH2 Ji5 , 4 M 093 B8 AR 2218 1
R (P<0.05) , #E— U1K B-catenin J5 , X FPIIHIVEHEIMBIE . 8518 AKT EZH2 J B-catenin [B]f£7EAH B VEH]
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Mechanistic study of EZH?2 regulating (3-catenin through AKT phosphorylation in colon cancer cell proliferation, mi-
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Shandong , Weifang 261053, China
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[ Abstract] Objective To explore the role of the AKT-EZH2-B-catenin axis in regulating the proliferation, migration,
and invasion of colon cancer. Methods The expression levels of EZH2 in colon cancer tissues and SW480 colon cancer cells
were analyzed using the GEPIA tool based on TCGA and GTEx databases and verified by Western blot (WB). The interaction
among AKT phosphorylation, EZH2, and {3-catenin was further investigated by co-immunoprecipitation (Co-IP) experiments.
The effects of the AKT-EZH2--catenin axis on the proliferation, migration, and invasion of SW480 colon cancer cells were
detected by 5-ethynyl-2' -deoxyuridine (EdU) assay, wound healing assay, and Transwell assay. Results The results of
GEPIA and WB showed that the expression of EZH2 in colon cancer tissues and SW480 colon cancer cells was significantly
higher than that in normal tissues and the human colonic epithelial cell line NCM460 (P<0.05). The Co-IP experimental results
indicated that after AKT phosphorylation was activated by H,O,, the expression of pS473-AKT increased significantly (P<
0.05), and both AKT and EZH2 proteins were present in the precipitation complex. The results of the EdU assay, wound heal-
ing assay, and Transwell assay showed that after AKT phosphorylation was activated by H,O,, the proliferation, migration,
and invasion abilities of SW480 cells were significantly enhanced (P<0.05). After silencing EZH2, the migration and invasion
abilities of the cells were significantly decreased (P<0.05). When B-catenin was further silenced, this inhibitory effect became
more prominent. Conclusion There is an interaction among AKT, EZH2, and B-catenin. The high expression of EZH2 may

phosphorylate AKT, thereby upregulating the expression and activity of B-catenin, and ultimately promoting the proliferation,
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migration, and invasion of colon cancer cells.
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Fig.1 Expression analysis of EZH2 in colon cancer tissues
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Fig.2 The Co-IP test results in the SW480 cell lysate
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Fig.3 The WB experiment was conducted to investigate the effect
of silencing EZH2 on the expression of p-AKT and
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Fig.4 The EdU test was used to detect the proliferation ability of SW480 cells
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Fig.5 The effect of silent EZH2 on the migration and invasion of SW480 cells treated with H,0,
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Systematic research on the theory of visceral collateral disease—A new peak in the in-depth development of collateral
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[ Abstract] From a historical perspective and within the context of inheritance and innovation in the theory of
collateral disease, this paper systematically analyzes the academic and clinical values of the systematic research on the theory
of visceral collateral disease. Although the history of research on collateral disease in traditional Chinese medicine has wit-
nessed the development of "three milestones," a comprehensive theoretical system has never been fully established. This limita-
tion has constrained the in-depth development of visceral syndrome differentiation in traditional Chinese medicine and the fur-
ther improvement of clinical efficacy in treating refractory diseases. In the breakthrough achievement of the "fourth milestone"
in contemporary research on collateral disease, the uniqueness of collateral vessel physiology, pathogenesis, and treatment is
systematically studied based on the temporal and spatial differences between collateral vessels and meridians. This work sys-
tematically constructs the theoretical system of collateral disease and establishes the new discipline of collateral disease theory
in traditional Chinese medicine. It provides an important theoretical foundation for guiding clinical treatment based on syn-
drome differentiation of visceral diseases, reveals the inherent laws governing the commonality of qi and blood circulation in
collateral vessels and the unique functional structures of viscera, promotes the systematization of the theory of visceral collater-
al disease, and enhances the clinical efficacy in treating refractory diseases. This paper also presents phased achievements in
the research on the rules of syndrome differentiation and treatment of lung collateral disease and cardiovascular continuum, ai-
ming to initiate discussion and promote systematic research on the theory of visceral collateral disease.

[ Key words] Theoretical guidance of collateral disease; Theory of visceral collateral disease; Syndrome differentiation

and treatment of lung collateral disease; Cardiovascular continuum
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BE W59 %, FECHERE RN 10 d, i3 AR R R R
2d7F2024 47 H 18 H ARG, B3 10 d BTTCH i b
R, D IR, F AT OIR2G (ELR 2 RS
FBHRIBEATE) J5 FIRAERE G Rk — 221276 2 d AR
JEFE BRI DR X | % e TS B B, £7 218 CT 278 2k g
MR, it — BB AL, B R I B R 18
B D REAS 4= (CKDS5 H1) H-AERE M LB T 2 4F, 5009 (NYHA
M%) . V3 DAy~ Z8E 7 A — HOSUIK, B il | i 4
P RAE, ABRAEK.T 38.5°C, P 130 ¥/min, R 45 ¥X/min, BP
106/86 mmHg, PHaEIERE W H A, ARG 1E; SR BT i
s KU R, oA 1 W e TR M A SR I A
EIENVESK 2 i KBk (+) BBt (-) . Al
Jok IfiL < 43 M7 ( FiO, 40%) : pH 7. 46, PaCO, 18 mmHg, PaO,
68 mmHg, HCO; 12.8 mmol/L, BE - 9.3, Na" 125 mmol/L, K*
4.1 mmol/L, Ca®™ 1.02 mmol/L, R 1.4 mmol/L, % %j H¥
10.7 mmol/L, % &4 %0 170 mmHg, i BI#6 25 . Il WBC 14.8x
10°/L, w1 ki 40 0 & 4 He 93. 1% IL-6 758. 08 ng/L; PCT
29.07 pe/L; Il JEHEE 356 U/L, BRI 221 U/L; APTT 127.8 s,
T CT . W0 e Fs AR 5 AR O S A RRU e | IR 20358 S i 552
SRS AR A% B 5, b n] WA B 5 IR R B s Y
KEBRAEB (1) ML A, BB SRR R, A
B S5 S BN DAZS B B Il | osk e SIS | 0 A X E S RE
YT IFATIE R RIS 1R, 51 BAR (VR R 24 400 ml, 3% 4 b b5
I8 IR R R A RN T G, ETREAEME
B DRGS0, I3 8 1 AR, TR SR IE St B AR
BIT. 7T H 19 H B PR A XE AT i A RN AR

To report the clinical data of a patient with emphysematous pancreatitis (EP) and conduct a literature review.

Emphysematous pancreatitis; Diagnosis; Treatment; Prognosis

(55% ~ 65% ) , 2 oA SIA 7 TR, B AT K HLAE
A IMAEAB AN BT 100%, 7 H 20 H 83 & R G,
24 hARIEHFEE>38C , A T W IR My A R IRIEA
Kl , WBC PCT SRR F8 bR i 2l b Tb, $27m I R i e A 2
Hl R RN MR TE . TR E 28 E e W & A
%, BERBHERIT A B T4 HAET,

B 1 A CT MRS E R Uk

it AR % (emphysematous pancreatitis, EP ) J&
FETE 2SR BEPE AR 4 1 Bt b4k R e 1 =<0, BU AR
TR 2 4 i B AR IR AR 1 — B E O R, R 2 L
T IR IR AN A 0 bR R B e B T BRI T ARE, S A
R RSER IS 70% , WREHOA 2 i s WA U5 I, ot 42 180
Bl 54%" . EP P2 HE B SR I R R BRI AR 22K 4,
THRRENFEW, DY B gL T R E R
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it ASHEAT H B0 B 18] A B AR5 U A G, B R T s B
#, H APACHE- Il ¥4 5 85 1 TS A7 AR AR S (BT 75 2
KEFEARWFFOMLIESS, (B E BN, REAR S I E B i
HOCH F B R 7 BRI e R IfE , LA K 245 B T gk

RS BURE IR TR EE R,

YT EP SET R, BB 2 W T L B 28 T R iR BT
AR BRG ZE R T MR T O B, A OR BE S 1
FtE N BT ARG, RAERFIRITE MY EP 1 i
TRYT M, (ELIG DA = D AR o 07 8 T AR AR T AR TT B4R 45
NS H ATHE PRI 7T — 2D B
S 3k

[1] Sandhu S, Alhankawi D, Chintanaboina J, et al. Emphysematous

ACG Case Rep J,
2021, 8(7): €00641. DOI. 10.14309/crj.0000000000000641.

[2] Grayson DE, Abbott RM, Levy AD, et al. Emphysematous infections

pancreatitis mimicking bowel perforation [ J].

of the abdomen and pelvis; a pictorial review[ J]. Radiogr, 2002,
22(3) . 543-561. DOI: 10.1148/radiographics.22.3.202ma06543.

[3] Komatsu H, Yoshida H, Hayashi H, et al. Fulminant type of emphy-
sematous pancreatitis has risk of massive hemorrhage [ J]. Clin J
Gastroenterol, 2011, 4; 249-254. DOI. 10. 1007/s12328-011-
0229-6.

[4] Tana C, Silingardi M, Geiambrardino MA, et al. Emphysematous
pancreatitis associated with penetrating duodenal ulcer[ J]. World J
Gastroenterol, 2017, 23 (48). 8666. DOI. 10.3748/wjg. v23.
148.8666.

[5] Nepal P, Ojili V, Kaur N, et al. Gas where it shouldn’t be! imaging
spectrum of emphysematous infections in the abdomen and pelvis
[J]. Am J Roentgenol, 2021, 216(3) . 812-823. DOI; 10.2214/
AJR.20.23545.

[6] CaoLJ, LuZH, Zhang PJ, et al. Emphysematous pancreatitis; Diag-
nosis, treatment, and prognosis[ J]. World J Gastroenterol, 2024,
30(46) : 4929. DOI. 10.3748/wjg.v30.146.4929.

[7] Nadkarni N, D’ cruz S, Kaur R, et al. Successful outcome with con-
servative management of emphysematous pancreatitis [ J |. Indian J
Gastroenterol, 2013, 32(4) ;. 242-245. DOI; 10.1007/s12664-013-
0322-5.

[8] Filipovic A, Masulovic D, Bulatovic D, et al. Emphysematous pan-
creatitis as a life-threatening condition: A case report and review of
the literature[ J]. Med, 2024, 60(3) : 406. DOI. 10.3390/medici-
na60030406.

[9] Pinto S, Bellizzi S, Badas R, et al. Direct endoscopic necrosectomy ;
timing and technique[ J]. Med, 2021, 57(12): 1305. DOI. 10.
3390/ medicina57121305.

[10] Chantarojanasiri T, Ratanachu-ek T, Isayama H. When should we
perform endoscopic drainage and necrosectomy for walled-off
necrosis? [ J]. J Clin Med, 2020, 9 (12): 4072. DOI; 10.
3390/jcm9124072.

(1] R, SRMHE, SABKIR, &5, MR A 3 Bl If Scmk e
LI P EE SN, 2020, 29(9) : 1098-1104.DOI: 10.
7659/j.issn.1005-6947.2020.09.010.

[12] vk, fEKiE, E¥R, % SUMHEBIR R 12 W R SMEHA I7 IR
RAHI[)]. BEZigiaaa, 2021, 42(6): 42-45. DOI. 1672-
3422(2021)06-0042-04.

[13]  Z=52R, RUb, EATE, 55 UMM 4 1 5325 KOS TS 1Y
KFA[I]. RS B, 2020, 45(11) ; 1348-1354.
DOI; 10.11817/j.issn.1672-7347.2020.200678.

(ks H 97.2025-05-13)



- 238 - FEMET A4k 2026 4F 2 49 25 445 2 ] Chin J Diffic and Compl Cas, February 2026, Vol.25,No.2

[DOI] 10.3969 / j.issn.1671-6450.2026.02.021 ,Q/ﬁ:\‘ ‘I*

Jie v I 2R AR K- 1 32 AR Sl 000 g g by O LAY OR3P 1 T
Je ML At 5 2F

ez XM, HFER KRR ERFER

FEETHH ;. 2024 BURF 9 BIIG PR 20875 AT H (ZF2024010) ;2024 4F BE 64 2£ 2758 4 AR B ER 0 H ( GZ2024003)

YEHZ 7. 063210  JT6JE L, ARAL B T RZEMFFT A 24 e (FEIESE) 5 050051 b/ 5K, Ildb 4 A B B B O il 55 N — )/
TR O I RN 1 I 2 AR O T A SRS 3 (MRS XL 2 ik ) 5 050017 Wb AR, Wb ERNR 2
WEFEAE 2 e (XIHEIA ik )

WEVEH . KKK, E-mail ; zhangfeifei06@ 163.com

[ ZE] BEE PR 2 ARSI (GLP-1RA) T4t 1Z T 2 BB R RO IEAE B B, 23001 PR 156 F
FENESEHAE O ) 350 (HF) B R AR DU E R . W 248 B K1E N GLP-1RA MR FT MY, 78 22 10 K AL 1l
L5155 (CVOT) R I Z R0 UGS SRR 25, SCHE 3R Ge 20 m) SEA% B RO 0 o s iy O LA B WL A6 1 11 PR 3 60 S
SERBAFITIEE , & 780 0 1 58 B TR R AT T AR S %

[R8ER) O Syl s A R R AR-1 AR ; B SEA%E Ak O LA
[FESZEE] R541.6;R453 [ TEiFRIREE] A

Pang Xuwyao™ , Liu Qianpeng,
Gao Man, Zhang Feifei. " North China University of Science and Technology ,Hebei , Tangshan 063210, China
Funding program: 2024 Governmeni-funded Project for Ouistanding Clinical Medical Talents ( ZF2024010) ; 2024 Annual
Tracking Project for Applicable Medical Technologies in Hebei( GZ2024003)
Corresponding author: Zhang Feifei , E-mail ; zhangfeifet06@ 163.com

[ Abstract)

2 diabetes mellitus (T2DM) and obesity. Numerous clinical trials have confirmed their cardioprotective effects in patients with

Glucagon-like peptide-1 receptor agonists on cardioprotective effects in heart failure

Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have been widely used in the management of type

heart failure (HF).As a representative GLP-1RA, semaglutide has demonstrated benefits in various cardiovascular events in
multiple large-scale cardiovascular outcome trials (CVOTs). Therefore, this study systematically summarizes the clinical trial

and basic research evidence regarding the cardioprotective mechanisms of semaglutide in heart failure, aiming to provide a ref-

erence for exploring new therapeutic approaches in patients with heart failure.

[ Key words)]

U S 55 A8 O 1 55 (heart failure, HF ) 3F J& FR ¥y i A%
D, CPELD T RIS WA TIE R 2024) 18 1, O HIR AR
0 WAESE ER S iR AR EtR S KGO 58 5 5 | A N
B TR R A5 i a0 IR T 3, R0 ) IR R AR Y R R
PRI o S R AR Pl PR ) B 3 T o A, 40 v 0 55
I A R, T E =35 2 AR 44 1370 J7 6] HF
B AR E AR 1.3% " AT RO BoR , JE R R
PR HE AR 7EIRE —30 13 687 i HF &35 1Y BAZ i
e AEBE HF BERGIE RN 4.1% , 447 R E BT L Fom
Fifeig | 7 R R AR TR R U A A S R
HORUIE ML i, RE A RIT FBAW L H.0H 32
Wy R R AR A B AT R IR RN X0 ) 308 ) A
HRIT RS

I PR L, 2 57 5 v 55 0 DR 5 R) B A2 A, AH B & A X

Heart Failure; Glucagon-like peptide-1 receptor agonists; Semaglutide; Cardioprotection

W, 2023 2L L4590 G IR RS LA 7 ) 48t AR > b A TR
2T LA REAR O 7 6 vl 28 3 119 4 IR BB T R LG ) 3 9 A B
RO ) S B I — R IR 3R -1 SZ AR B ) (glu-
cagon-like peptide-1 receptor agonists, GLP-1RA) , 5 #iff 57 = %
RAE T A 2 BUBE PRI IR b 0 I 1 R8O8R 1 3 472k 2 150
AU PR 0 & BT > 7 32 0y J 3 TP AR A T 0 Lk 3
A ML AR AR o PRI SO DL R A% B A GLP-1RA HYAERTE
25%) % GLP-1RA 7 HF 367 P O LR A T O B 52k Je

— gk
1 FERSEIER

F 2B & Ik B W) F T I8 07 2 BUBE PR IR B T8 A A5 40
GLP-1 fE 5 ML AL/ 7 YR B2k #4 3, AK SE I Ah N o X ek 5 A
PRI A 25 5 o 5 A S P TR GLP-1 R U GLP-1 3244
ShA IR I om0 I AR O
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Bifi 45 3 AP R 25 TF ST AN TR A, 6T ] SeA% 45 IRkt 0
TR SR 1O U O B A 56 43 AR Wy 2 AL A A RO
WE AR , McLean 25 "V BFSEIESE , Tie2 P AN IKHY GLP-1 52
A2 GLP-1RA (IR LRAP VR I Y G BEHE A5 ) SEAS 5 KT LA
it GLP-1 2 ARAMA A 7 =X B R 8 1 O L0 R 45 o TR s vl >
ST HA LR 512 U, A 0 6 45 R AR R 48 T R SRR AR
FATE B A R0 F7 35350 UL ZUh BB R 3%
] B P L ) VB 2 WA TT 78 R 2024 ) 5 (2025ADA Hi IR
S PRI e ) 8 M A O T KU Ak L SR B T2DM R
F RO 325 R GLP-1RA, BRI, M IR AR T 5% 1
BRI 2 AR R SE 48 S IRTE.O 1 =38Ry Th R A A
AHEEZL,

2 FIERERITOAFBROIRIFIGRHR

AR, il S5 A B R TE O ML 9205 Hh VR 2 31 T2 5%
TE, H 50 ) 8B B AR S BT AT T R b i
N, SESE GLP-1 SZ AR Sh FIAH L, 1 T 7 3545 2 JIk B 155 70 ek
FHAYCRL T AR 259, I BA W3 09 B NECR B4R T, (3
FCATRIT A 3F T2DM SEAE BE A4 1585 95076 B 0 B 3B GLP-1RA
2yt
2.1 T GLP-1 ZMARIP O IURLL L8 N K IIRE GLP-1 3%
AR A F 5 B 40, 38712 43 A F0 ILAI AR | i %8 P9
MG SV LAR M SO LB ET e b R Ak kol
GLP-1 Z AR5 A MR HE NO A A5 B, i3 1M & N 1 Tk, 1%
R A B 3k T, ol e R Bl ik 0 4 A . STRIDE 356
X 20 ANEIZE 1363 1 #E B B 57 45 FAE I T R A% & ik
JE Bl A ke s A L B O DR A7 g

F MG AR B R GLP-1 24K sh7), 5 GLP-1
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R, M%) TCF-B,/Smad 15538 1 , 9 /0 BT 4 41 M3 AL , I
O WLEFLEAR 100 7 5208 F 7 A O LA B 2022
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T BAF A2 AE 4 M-t B U IR H TE B | 50 SEA% 4 Bk 2 305 o AL
L7 Y A0 AN TR S B 25480 A I 36 , FEAIS HLF 3 B XL A0
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FET- TR0 1 v S A 2 S AU S S B AR (5.4% vs. 7.5%,
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] SE M IR D 0 T 0 1 T I8 A Y R A KU (2.8%
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2.2 BEMUARBTESREAR B EEL AR S A 5
T, IETFEEATEOE STING i BA% SO U M kst T,
AT S0 WU 497 , 38 23 P I3 099 ek it 18 58 2R 11 EDEM2 9L
TUEC T T A A ] S G I i RS R K GLP-1
SR I B A SIS R R R D Ak o AR TR
U7, Ui/ PR T A AL AR AR D 2k A B e S 2 IR ML X R
ST R I, FE 560 00 43 B0 B8 100 3 08 J 3 v, R SE AR IRTR
I AT S A R VT 43 3 B TR B R A g S oo
STEP-HFpEF 58 Lot JJ 3 W5 AH JCAE R | B 7R Ty e A5 16 i 5
SR N BN S5 R R IR B AR OC B9 HF 2835 e =) 58

M IR, O 77 208 AR G R AT %2 A 38 038, 7 24k An
52 JElZ00), 5 AN, 7 2646 B MR S5 1T 280 5 (LA) &
SRR (LA AR Al F 22, -6.13 ml, 95%CI -9.85~
-2.41 ml,P=0.001) FI47.0>% (RV) ¥ K (A0 FEFHRARBIX
WM 2. -1.99 em?,95% CI -3.60 ~ —0.38 cm®, P=
0.016; RV Y 4 oK 3] X 38k 4 Al i P44 2. - 1.41 em®, 95% CI
-2.42~-0.40 cm’®,P=0.006) , H:sp 720 s AR A AR AL 5 1R o it
DR R LA
23 W MRESRMERN  REEF SRR E RO )
A HLR > R I S 2o S BT | T SR A S
WERAL AR = AR B R RE AN 48 1k S N % AR O UL
U] ol = 2 ol g I RN 11 2 N X O BB 2 R A
O F A I PR B T I et v AR 5 R R e BT R
FAERERMK, AR MHURHED

7 SUSTAIN F5i080 7] 2245 G KM hs-CRP AL 45% ,
HeM B vy A B A e ) A 3 AR M 212 (1 (HbA, ) i v
Py A s RIS S 7 N T 1 ==
(MACE) iy %45 | FLOW BG40 A 3 533 BiREHL 41
M2 IR, R TN ) S5 8 R T Dol 0 B it | W 4 FE R
A I 21 76 P 5 WA, B 2 TRURE PR 0 1 B s s 2 e IR
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3 BEREHITONFROIEREFHERTE
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AR EE ATP Az sl i 0 IE R IR 2o il TR 2ok
ATy il e {4 £ 1l T2 A 3038 9 A1 RIS 44 40 (reactive oxygen
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NF-wB 45 58 M B by 38 B& Bl | 00 17 1 28 Je S 0 ARURLC UL 400 i
i i B TN 3 25 S DTN i S e T B e 2 Y
ARMCR A AR ER

Li 200 7E HOc2 41 AR 0 Hp 2 B, ] 55 46 45 K 2 25 40
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[ Abstract)

tor neurons. Autosomal dominant mutations in the Fused in Sarcoma (FUS) gene, which encodes a DNA and RNA-binding

Amyotrophic lateral sclerosis (ALS) is a fatal disease characterized by the progressive degeneration of mo-

protein, are one of the causes of ALS. Approximately 2.8% of familial ALS cases and some sporadic ALS cases are associated
with FUS mutations, and this association is more common in the Asian population. Compared with other forms of ALS, FUS-
mutation-associated ALS(FUS-ALS) is characterized by early onset and rapid progression, thus attracting increasing attention
in clinical research. This article discusses the research progress on its potential pathogenic mechanisms around five key dimen-

sions: nuclear homeostasis, RNA processing, neuronal function, stress response, and metabolic balance, with the aim of provi-

ding insights for the treatment of FUS-ALS.
[ Key words)
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P 21K A0 DNA 1 RNA 45535 H, iz A A 8URILIE iz,

Amyotrophic lateral sclerosis; Fused in sarcoma;Pathogenic mechanisms;Research progress

16 DNA 1853 56 36945, L) &% RNA AR ik i Tl b &
¥EE S E Y FUS 28 48 48 3¢ ALS ( FUS-mutation-associated
ALS,FUS-ALS) AR Uy BERAE 2 28 A8 Y FUS 7B 176 20 L R 9
MRS IRE L R i D . 5 RZHALS S8 (L) MF
CHRE) BRI E TR FUS-ALS F 55 04§68 Sl £
JG AR B BN SRS | 13— T 4 25 5 5 6 R 2 U AR O
2R SRR M J 5 D AR ALS W15 FUS LR 98567
AR T HABZE A ALS, FUS-ALS %295 #E A2 8 g | =l
PREFEJE R 2« (B3 BRI 245 P TE 30~ 50 2, {H 25 2 i
FIR BT DR OILIF A /D L | B & 4 I dre /N R 1A A
TR, T HBUER G 1 AENSET" . MABES AR,
FUS-ALS S35 WA ) F8 00 77 70 Rl 22 5 . 72 KM ALS 9 ]
o SRAS G RN 2.8% ; TERRIN B AU ECOR M (JE R )
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ALS J 05k 0.3% , T S 0 A FEE w8 2 T va , 5056 ks 191
K 23K 6.4% , B MR B 0.9%'Y , RAE FUS-ALS TERT G
ALS S5l v o FOAR w8 AR A3 B SL O HL L, mT Sk I K - xt
PEIRYT IR AR A B S AR

2 FUS AKX ALS ZIHEHLHI

2.1 AL —IE R Feh 5 N RS R A A% O 5 R
2.1.1 EFHETIRERENS A% L S DR AT 2 FUS-ALS 1%
OBURHLEIZ — ., G5 & Ko 10 5 2 A% B ik 19 % L
AW (M2 30 P LA A1) S5 BRI A% B 3 Bl 42 1) G A
At AR BRGSO 1 MR AR A A8 AR A T
FUS 25 [ 38 4% 0 % 32 5 JRA% 5 1) 25 42 DA K 45 22 35 40 it 1)
fiE s[RI, FUS 5% FLEE FI7EAE RNA JEMHE B AR BT 1%
SEAHAT R AL E A A e e B O, AR AR
T, FUS WIRENAG S S5 T FR e g S iz i A, A B 3
Hd OO AR AR B AR FUS SCELTIRE, FUS-ALS i
1 AU AL A% T e 32 VAl . — 5 T, 2848 4155 FUS 5
BRI A R, 53 FUS B ARCR BRI, 2878
1K FUS 2K A 7E 2005 Hh S AU 59— T i, M5 P LR I 26
AR FUS 5HALE AR ERHEHEEN, FEELE &Y <48
AP TERZIE 1 53 A7 1 SR AZ A0, ) B0 ) 30 I L, L e R A%
FLE A YEEH e v T A% T 2 WA B EAR R i
WFoE 200, B BRI ()5 [ MR T2 O VR P2 I 7 Ran 28
FITERZ P 223 AR 38 T J0 ok A4 A% i A 43 A - T 40
MUF R FUS 9 5% BUR AT B3 il axX — 46 F- . 76 FUS-
ALS 1155 ZRE T 20, Ran 85 AR T L 2 35 TR,
SE T a Ty e Ak e | R 2T ThRERERG
2.1.2 #% DNA #1iFL 8/15 5 KR FUS-ALS 5308 DNA $i4;
FRB GBI, J2 5K 30 i 28 TR 47 P 22 (9 4% 0 B ER Y
HBUR P 5L 22 PR G N, ¥ K FUS 825 548 5 % . DNA
4930 2 ( DNA damage response, DDR ) i % 25 &L . 41 g #% D A
AT ARG R . FUS 2878 K i BF 1 40 I 1) ) e, 38 2
i FUS 540 A 25 L BEL s 1 RFI EAE R, 351 % DDR i@
PSR R Y DNA 185 B SE R 45 0F . DNA Fi i 5 £ 3005
DNA {1 2 11, o & T iRk FUS Ik Hopda i
FUS Z8 AR 154% P FUS A3l R i A 52 BHLTTAS S, DNA 48104 2R
I/ S A0 23 E— 2RI Y FUS Bk, R 10 7 i
B AR5 | A % i R D, A% i R R 3 B0k N FUS AN 2 i
DNA #5165 A8 J1 T & .DNA $ifi 16 52 66 1 T B 42 i DNA
15 BROFE— 2 30E DNA MM 2 S 0 G PEE 2R . DNA
PR R OHLUEITE T, FUS 2B RH MR A T
Ui DDR 3 % (4 568843 T, FUS 2872838 i B3R FUS Xt DNA #34
PLA AR5, HE S5 DNA 018 5 S R 2
HER NIz Bl A 22 7T ( motor neuron, MN) i 3 il 28 ) 200 Ji #3 1y
fE,iX 5 FUS-ALS &3 7 45 5w [ — B——H & A Bl M
o-MINGZE Sty il 58 3R A0 Bt | LAY BB 8 L2 bl 2 25 45 JIE S5 iy
HhIERAE S FUS-ALS IR I BEARAE T Bk 4h, 16 FUS 40
FEAUFD FUS-ALS 5 3 2 & W14 B9 DNA 53 0k 45, i —
BIAE T EARREALE

2.2 RNA HHICHLH—HE PR e 1k PAT B B 1 G e

2.2.1 RNA BYE20LH1/ DI RERERY . FUS-ALS ] 14 RNA 53294
P4, i — A~ G B9 SR B2 Wi AR A7 52 B 48T (survival
motor neuron, SMN) IJBE, FUS 48] S H N Gem /MEE =
k> SMN &AW fig 52401, LA K /N R B A% 28 1 0T ((small
nuclear ribonucleoprotein particles , snRNPs) 4= )& il 515 =
W BAWTSEIESS, FUS-ALS F 2% R 2T 20k 40 5 28 e 1) K B
K2 T, Gem /MAESEL I D 2 50% , SMN 1) 5l 28 43 7 4l
W2 209X H B S B snRNPs A SR R, 2848
FUS & snRNPs (A HAE IS , F— A PRI AE RNA 55 3
T PE T T FUS 5 snRNP 9 1E 5 IR IE 2 H & 45 5 12 45
VEFI B FERS | R — 3 25 A0l 55 ELEER R FUS (195 32 08 # D ik
ZA . BR T 5 snRNPs M AR FH Z 5k, 2845 FUS i8] 58 1o i
SNE TR IR RNA BT IRE, NS T R R A
mRNA RIS e R b P93 1 A Bl VDR 17 S 8 O B R
PG ARG . R R, 2R7E FUS i 3 (1 D & T B
PR B T4 RNA 454 & (AR5 A b 4% FUS [ &
(R A2 ST L HEREOR RNA 256 2K 110 1E 4 23k 5 I 6E
ATV 45

2.2.2 Hh%E mRNA B> 52748 FUS FERI R NP S TR,
AN SRR B R AR O LR B IN R % S A T B
R RN G, FREEMERGHE T 2o fEL 2R
510 R BERR AL /KOF B THm . M BIR B T 20 55
WIS SR eIF2B A 45 A 2 mRNA 5% 05 A 41 2% 1 B
BRI AT IR B R AL 1 B B IR AR 1A TR T 2«0 1% 45 A fik
HiJa BRI 1 B b BB BT, 5 R N A
T T Ui A s A 0 . — O T A R A U S 5 R IR
ATF4 [¥) mRNA /KF-_E 0, 55— J7 TR 2 SR T 5% s IR 7 33k
T, UM B R, 8 A X — R A S S S
i i, 2878 FUS A 35 T JRH 28 v g 2R G R BE IR ) e 3k . H—
SR TR IR R B B 16 AR AR (SR SR, B
22 T B 5 PR A R 0 /b 5 g ke % i Dy e 2 G T LY
B KA E R mRNA, B2 53 —F 1 S b 2 o) 3 2R (14 2% 0
AR, LA T RS — L R o B RE AL, R
mRNA FBH 8 0 (9 4 7 AL, 3 A 4 52 56 45 2 58 4
IR

2.3 MICIIRE S (5 5 1% MLl ——ia 2l i 28 50 2% A 1 2k Al
5

23.1 IBHMAITMNAHEANT  AE ALS BE R MN i AR
SEHRR WL R o B % S AR A A R G
TR AR FRERIG . X T FUS-ALS, Naujock 25127 #2 11 MN {i% 2%
AR HOCHE B L] , HARAE 3 90 1 5 % [ & S A v 437 s
b G Sl i B AR R A0 BB P Na™/K* LL R T [ {H MN & FUS-
ALS e B R Ab i LA AT A B B, — oW SR, LK
B AHFAE 9 MN B 50 & A R AR | 5 376 v il 2 ) D RE i AR 1
AR B AE B I R B B N A BT RE R B, B A R
mRNA 5 5745 4k Rl 2 D RE 1 SC B A: W) K 4y, K 2 7E MN 4
AR 1 8 Bl 2 542 R Gk Bl %8 5 2848 FUS
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A B S BOR N S 2 AR R A B 2R 5| R S sl 2 Th g
T IR LR B AR My ) M 45, IR Ah %8 Y hE
IR FEARILRA, B 5% ~20% B AR5 P 5 R 5 25 A
B T P I R — 2867 44 42 fitk 437 5 ( mitochondria-associated ER
membrane, MAM) , MAM J& i 50 IR ZR R 7R T g 44 1 2 22
HX AL, TR A P9 R [6) ZR AR (1) Ca™ %% 32 3 AR v 2 35 S A 1
H L THZRR Ca™ RS SR e R Ho A s AR T RE ) S i 2, 7
FUS-ALS H4 b JRBUKP A AL CAnH B ) 550 2 J 25 1)
A&, B TR A Rl T 0 A0 2R 1 4, HE R A 4 i 5 A
PR EPE S etk . IARIIE B SR, ORI i i 0 43 H v
BRI LE N R A A, T MAM 245 P4 5T 9 5 288 7 44 1]
JI 0 22 e g DG A A, ELARTIT T, MAM ] AR B R 1Y) 5
JIE 2 i, 4 i T L A 30 o 2 O VB £ S a A2 7 P JBE T o 5
i, TE MAM - ia i R RLORLA , LI R7 B 2548 58
B, OAVFRIESS, BEAS AL G K F B IR 5 45 MN %906 76
VA ) Z2 b 20 25 5 2 DD R G0 T sk — IS JE AR I S A
FUS-ALS FBURHLE] T 20 E 2,

2.3.2 WL ZBNERES2 R 3 3R S 4 22 (LA 4223k ( neuromuscular
junction,NMJ) & MN 55 #% ILEF 4 2 18] ) T2 58 fi, 24 22 L
R8BI RZ 250 . TERTELEN Y v | 2% 38 4 2 F 2 ik TR
T £ Tk RE8 ( acetylcholine,, ACh) 5, ACh 5= b5 I I
B4 KRB 2. BEELB 3Z 14 (nicotinic acetylcholine receptor, AChR) %%
GRS THES ., EIER LT, agrin-LRP4-MuSK-ERM 15
SHITLKE AChR WS HE S 2 NMJ T J5 1 28 il T L4 A%
ff AChR 7£28 fil I RS i SR 4200 o I A 1E F BUAF 4 85 L
FUS 3 11 & & TR AT U, Hod i 2 L6 0 R 845 58
filel 5 M JE R #% S, — 2 B 45 & Chrnal | Chind , Chrne 4§
AChR JCHEW HE g BE I 1) ) 8+ X3l — 2 5 ETS # 7%+
ERM &/E RNA JEARHE 1Y BB BAE R, & P RIS Chn JE
PR 53 s = JRAE 5 T 08 M B DR 63K A SR B8 40 F agrin J47% Chrne
S R R HE T DY . SR, 7E FUS-ALS M, %
A5 FUS KA MRS, S 3O To W IE 5 A4 , 2 fil ™ AL
B ) FUS &AL, BN FUS KERFME 0 A 5L
454 Chen ZEUS 31, 126 X6F Chen i SERGITE D BE , it — 4
Hll 55 Chrn 2 K 0% i M, VI T Chen 7% 5% 9B i 08 425 58 6
[EEE, LA 5848 FUS P2 A A i B M S it — 2 nRlx
—JRHRHERE . Picchiarelli % BB 58 B 7E FUS-ALS & HIIL
PR SRR A R B E T SR ATL R % 1 PR AH D44 B LI AChR
FRFH L FUS-ALS B TE ZUR AL

2.4 RIS IURLS H AL ——I2 S 48 0 LN B Y B T
b SH A B 38 UKL (stress granules, SG) AU & FUS-
ALS FH I S AR 1) S T AR AL 22— A S 41 B P9 R )
NPERAER  SC £ IEBIIEZ B ATIR /L mRNA | Bl iR ih
T MZFE AR FE K RNA 256 85 155 i A8 i, FoAE 3T g
SR Y A0 L SR I K AR e st o A5 40 B 3 Ao R
AR DA 1 T B 35 o) A A 5 S KT 00 O £ 4 e R 4
# FUS-ALS fB3 1, SG () BUE IR B RAAE , H X — i3 el
R ST . — & FUS T h iy R s R, 24

JRLSE S8 5 TG , o B—R AT, 5878 FUS 7EN IR 1Y S
TR BTG VR T N 4 | SR R T2 7 HSF1 B 1L A
¥, 755 HSP70 \HSP40 S/ FAHEE F Rk, AFRE T, X
oo FARE T 2 552748 FUS %45 1R 4T 5 8 1 1Y A kot 9
F A RIR SO SR N AR, A FAEB SR AR, T 3L
HIES 5 SC WIER 43, TERUR B R, X Fp 55 R
SEPRATE D T4 RNA RO iE S A it — P RESG T, B P
W 2T e, IR A P 20T, BRI st T
FUS-ALS fE 3 F I FI G 8L 2000 R b s B e D 28 7 354 Uk A
BYEAMFREDY X —EBH SC IS FUS-ALS &AL
ARSEHRAL T R B

2.5 FEAS R LG —IZ shih & oo AR AR 1) 32 0
2.5.1 ERKIARTIRERERE . 7 FUS-ALS H, FUS fY 58 o 7] &
FYCH A 41 A% ) 2 AR A R AT A, T X — B A s o AR
HSP60 /-5, HSP60 1 Ny SCHlE o T 17 32, 76 I 3 I M | 2R 1
P& LANE 1L T R E AR, H i e LA Al
55 1 07 S RVRRE , ELAE AN T I T AN 2R R SR T Dk
M, BAPFIIUES:, FUS 5 HSP60 f£7E B M EAE, F ¥
HSP60 323k AT i 35 i 2 2 i (A i i FUS SR, [l B 38 A% oy
FUS &5 BHH T HSP60 TE A FUS I 20 g R o B 28k 14
A AR A OPE R, X — ML B T PR B A4 s
YW IR , 78 2 1] FUS-ALS S BSR4 SURE A v & BT 2
SRR Y IR 45 A 35 L, o 1 BT FUS-PS2SL 2878
WA 2 Fh FUS-ALS 287544 ( R521G \R521H) fEi S &It i1
Fk, W IR R LRI RERR AT T

2.5.2  FEAEBIFE/D . FUS S48 n] i i 42 38 B IR VR A S 3k
B R D AR DL AR M a7 A B BRI R
N FEA AL OARIE . FUS 2848 5230 FUS 28 F T B8 T 40 A o o
fih 2 200 JHL 7 35S 1, 0 T SR A T 93 R I AR T R R R
T, [ AT A RNA 856 28 AR 55 040, A4 Jm) R e
PRI A2 0 R A, A HE S M AR AT R AR
FUS 5875 0] 0% PR 5 I O 3880RH 56 B4 26 P 0 RBE P I3 0 R4 g
W AN AR S R R, )N R R S N T A4 3Rk
PR I 27 R AR R T DR 45 L R 56 3 IR A R
TESEIR R B BE 3 Ff BRI ) FL A SR R S, AT DA 3 A
DGR FUS $5UR TR 8 100 6 N, 2 A 48 1 B3 1 3 AR (H K
WRrEn S B R B MR A F R EA AR
B, JCHAC B B 2 e 5 R, BRI ) 2 BRI e AR
A, IEpR A ERR Y ) AR FUS S5 AR B A ) I Ak
TR B, A AR A LIRSS SC MIEH M, 1ER
AMARJT A R RNA IR 5 4 A 0 TG B 6 2R 1k, SG 4% .0 ) R
S B BRI AR S 41 AR 42 R B (4 5 BRI AR 7 R 6 B
SEYIBEREPE B 1 FUS RAE S 3 SC Sh VA (i B ik
SFHLEH IR T SC # , BB 5 IEH EH A W, —F
W BRI RN 2, A, Birsa 25 ISR T 55—
ML, FUS 2228 nf 38 i X 15 (A ME A% 26 1 (fragile X mes-
senger ribonucleoprotein , FMRP ) A #4355 -5 , 5:3( FMRP 5 %€
A5 FUS T8 i 58 B 4, ff 10 2 B 44 30 i) FMRP #8 mRNA ) &



- 246 -

BEXMEG A2 AE 2026 42 A4 25 %55 2 Chin J Diffic and Compl Cas, February 2026, Vol.25,No.2

PR mRNA AL 55 il 58 D REAH DG HE F1 Y A5 7 1), e
BRI 2 R A SR Th AR 4E £y , 5 45 B ) o3 5] in
AR AE

3 INEERE

E FUS-ALS (55 BEERR | B3RS FHLHRI A T — A2 4%
HARE G B PR P2 4 AR, 2 AL RE 32 45 B0 RNA
Ty s S 2R A B R R A AR P R R e S R FUS
R A5 5 I SUORE TR 4, (] BB R R0 A4 Ty B T 2 bz 1A 450 45
St M AL R DNA $5145 , Z2Fh it i 42 3L [RVE A
BASEO M AT LS £, R4 FUS-ALS 1Y
RIRALHI AR ENRABIST H B BT 6T F B+ E
R, HRARERE SCREBYT o 3 e 2 %005 PR 9 45 5 1 B TR T
BT IEAERF R B8 24 Jacifusen L 7E FUS-ALS /)y BUBEAL HhiE 52
AT E Sl 28 T8 2 5%, IR s i 22 L PO 3k 23 i 22 ST,
ST Jacifusen T FEAE FUS-ALS B K FUS & H K
BT Jacifusen IX—¥ETERIIRIT25H0 50 E1XF FUS A AR S
AT WD 2 SCBEAZ AT IR RNA T 4RI/ 7259 45
WIETERRAT & rhr, R T fiff 3 26055 FRHL ] 2 18] 1 N TE TR &R
S5 S ESE B, A UE B T IEXT FUS-ALS & 55 HL i (14 2L
fift SR T A v 8B 1) T TR YT | HE G I e K o R
T B AR T OGS ) BES BRI AR T T [, AT AR T X —
ot 2R AT B TR A,

25 b ik, FUS-ALS 11995 Bad P& — 1> | A% FL D BB FR A%
RNA Uit R R AR Lo A5 45 A AL W S 2 A 315
[RGB 52 2% BRI 2% X b 22 TR 2R L 203 It ) BOR BIL TR
R YT SR A2 Z PR RN PR BV o X 3 BE AL A TR B A X
RHESORHL A (A0 FUS ) B8 T3, TR e S IRyl
R TP . 25T IE AR DT R BTG IY 05 1, 2 FUS-
ALS BF MBS S T4 8, ARRMFFEN LR EZH
SRR B YRR LT 48 4B /R FUS-ALS i BEHLA, IF
THA BERR AT 50 IR A A Al PR I
Sk
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[ Abstract)

nique widely used in clinical practice in recent years. It has unique advantages in treating degenerative diseases such as lumbar

The technique of unilateral laminotomy for bilateral decompression(ULBD) is a minimally invasive tech-

spinal stenosis and lumbar disc herniation. Nevertheless, research reports on this technique in China are relatively scarce com-
pared to those abroad. The most significant difference compared to previous intervertebral foramen endoscopic techniques is
that a unilateral approach from the back of the vertebral body is used to achieve complete decompression of the dural sac, fully
preserving the stability of the patient' s spine after surgery, reducing postoperative complications, reducing intraoperative bleed-
ing, and accelerating postoperative health. Its significant advantages have attracted widespread attention from many spinal sur-
geons, leading to further research and clinical application of this technology. The purpose of this article is to summarize the
clinical application process of The technique of unilateral laminotomy for bilateral decompression. It is descovered that this
technology is not limited to the treatment of lumbar degenerative diseases, but can also be applied to cervical and thoracic de-
generative diseases. However, there are still a few postoperative complications, and further improvement is required doing bet-
ter clinical efficacy.

[Key words]  Unilateral laminectomy for bilateral decompression; Endoscopic surgery; Lumbar spinal stenosis;

Cervical spinal stenosis; Thoracic degenerative disease
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[ Abstract] Cancer recurrence and metastasis remain a difficult problem in current treatment, and cancer transmission
is a necessary pathway for cancer recurrence and metastasis. Chinese medical master Professor Li Diangui put forward "turbid
toxicity of malignant tumor" on the basis of "turbid toxicity theory" and combined with clinical experience, put forward that "
turbid toxicity of malignant tumor" is the key to the pathogenesis of malignant tumor. Based on this, this article is based on
passing away, and deeply explores the mechanism of "turbid toxicity of malignant tumor" in the progression of cancer recur-
rence and metastasis. It applies passing away theory and "turbid toxicity of malignant tumor" to prevent cancer recurrence and
metastasis, enriching the oncological connotation of turbidity theory, and providing ideas for clinical prevention and treatment
of cancer recurrence and metastasis.
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