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[# E] BH® HiE AR (FKN) OB B E -1 (FSTLL) HELSIYIA T R 20 FEHEE 1
(Mst1) K- 5556000 JH TR B KO 2 (CAS) FREE AR R M FUR ARG HERTGY . A3k EHL 2024 4F 1 H—2025
1 A st E R DR B B O 1A P RRIRGA 19580058 FR 2 204 B T 9 2 K B AR YR Gensini 4343 M5
JEE 77 B h A 69 il EE A 58 4l AR TR I I 0ol R AR A 152 BRNAS REAH 52 4], 5 o B T] 39 {gke B
K 105 FIVE M EEREXT IR, ELISA (RN A FKN FSTL1 Mstl K-, 2R FH b €032 D0 7 8 480 £k ) 15 AL i ( SOD) |
P (MDA) At H K S AL ( GSH-Px) 7K ; 25 31 & Pearson ¥ T IlLE FKN FSTL1 Mstl /K5 CAS R
AL DR PRI AH DG ; Z R 3 Logistic [0 435680099 8 35 TS AS B A52 0 K 2 ROC M2 3P4 1L 3% FKN  FSTLI |
Mstl KX 0 B E UG A R TME, &R &0R4LIHE FKN FSTLI Mstl /KF3 & FAaBEst B4 (1/P=
58.392/<0.001 ,43.048/<0.001 ,45.009/<0.001) ; 52 FENV.4H BE P 4H | ¥ W 4H S8 35 1178 FKN  FSTL1 Mstl \MDA /K
R TFE T SOD |, GSH-Px 7K - YR AL ( F/P = 43.568/<0.001 ,31.507/<0.001 . 80.499/<0.001 . 69.392/<0.001 ,
41.234/<0.001,59.089/<0.001) ; 3L #5113 FKN FSTL1 Mstl /KF-55 CAS 22 52 IEAHE (7, /P=0.498/<0.001 ,
0.536/<0.001,0.461/<0.001) ; 7&.Lo95 L 113 FKN FSTL1 Mstl 7K3F5 MDA 2 1EA K (r/P=0.397/<0.001,0.453/<
0.001.0.409/<0.001) , 5 SOD . GSH-Px £ i #H 5 (r/P = -0.436/<0.001 ,-0.411/<0.001, - 0.417/<0.001 , - 0.328/<
0.001,-0.354/<0.001,-0.442/<0.001) ; 5 R 47 W41 LA, AN RO 2H 22 320 78 f8 35 LU 3] | Gensini 3743 LA K CK-MB |
¢Tnl MDA FKN FSTLI Mstl 7KF-F}&5,SOD | GSH-Px 7K - BAIR (x2/P = 14.794/<0.001, ¢/ P =28.000/<0.001,5.304/<
0.001,5.731/<0.001 ,7.849/<0.001 .8.235/<0.001 .8.052/<0.001 . 8.821/<0.001 ,7.418/<0.001 .7.817/<0.001) ; £ 3 Ji§

A5 Gensini P43 F+ & JFKN Fh s (FSTL1 Fhi&  Mstl FH i 2 5 0o 35 TG A R A LR [ OR (95%CI) = 2.794
(1.215~6.427) \3.758(2.320~6.086) .3.198(1.715~5.964) .3.015( 1.545~5.882) .3.364( 1.955~5.790) | ; IfiL i FKN .
FSTL1 Mst1 /K-8t K B F5000 5000 F8 2 U5 AN LK AUC 23514 0.813.,0.813.,0.828,0.934, = FH A T —38
PRI AUC(Z/P=4.018/<0.001.3.192/<0.001 3.713/<0.001) , &5 5.0 B & M FKN FSTL1 Mstl 7K FFF
&, B CAS I SR I K TS AH G, = 38 A5 DU m A Ay T 0 5o 9 FB 3 T AN R AR 2 48

[ER] 600 RSB s ARG AL R 7 BRI B AR -1 HELSIAN & &R 20 FERLEG 1 TS

[hEHEE] R541.4 [ XEktRIREE] A

Study on the correlation of serum FKN, FSTL1 and Mstl levels with the degree of coronary artery stenosis,
oxidative stress and prognosis in patients with coronary heart disease Ding Dawei, Zhang Yuchen, Xu Beibet,
Su Haiming , Xiao Pingxi. Department of Cardiology, The Fourth Affiliated Hospital of Nanjing Medical University, Jiangsu,
Nanjing 210000, China
Funding program: Jiangsu Provincial Health Commission 2022 Medical Research Project (2022B146)
Corresponding author: Xiao Pingxi, E-mail. 18955525147@ 163.com

[ Abstract] Objective To investigate the association between serum levels of fractalkine (FKN), follistatin-like
protein 1 (FSTL1), and mammalian sterile 20-like kinase 1 (Mst1) and the severity of coronary artery stenosis (CAS), oxida-
tive stress, and prognosis in patients with coronary heart disease (CHD). Methods Between January 2024 and January 2025,
204 patients with CHD admitted to the Department of Cardiology at the Fourth Affiliated Hospital of Nanjing Medical Univer-
sity were enrolled as the case group. Based on the Gensini score, patients were divided into a mild subgroup (77 cases), a
moderate subgroup (69 cases), and a severe subgroup (58 cases). Based on prognosis, patients were further divided into a fa-
vorable prognosis subgroup (152 cases) and an unfavorable prognosis subgroup (52 cases). Additionally, 105 individuals who
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underwent health check-ups during the same period were selected as the healthy control group. Serum levels of FKN, FSTL1,
and Mstl were measured by ELISA. Correlation analysis was performed to examine the relationships between serum FKN,
FSTL1, and Mstl levels and the severity of CAS. Multivariate LASSO-logistic regression analysis was used to identify factors
associated with unfavorable prognosis in CHD patients. ROC curves were constructed to evaluate the predictive value of serum
FKN, FSTL1, and Mstl individually and in combination for unfavorable prognosis. Results Serum levels of FKN, FSTL1,
and Mstl were significantly higher in the case group than in the healthy control group (#/P=58.392/<0.001, 43.048/<0.001,
45.009/<0.001). Serum FKN, FSTL1, Mstl, and MDA levels progressively increased across the mild, moderate, and severe
subgroups, while SOD and GSH-Px levels progressively decreased (F/P=43.568/<0.001, 31.507/<0.001, 80.499/<0.001,
69.392/<0.001, 41.234/<0.001, 59.089/<0.001). Serum FKN, FSTL1, and Mstl levels were positively correlated with the se-
verity of CAS (r/P=0.498/<0.001, 0.536/<0.001, 0.461/<0.001). Serum FKN, FSTL1, and Mstl were positively correlated
with MDA (r/P=0.397/<0.001, 0.453/<0.001, 0.409/<0.001) and negatively correlated with SOD and GSH-Px (FKN:
r/P=-0.436/<0.001, -0.411/<0.001; FSTL1: -0.417/<0.001, —0.328/<0.001; Mst1: -0.354/<0.001, —0.442/<0.001). The un-
favorable prognosis subgroup had significantly higher proportions of patients with multiple lesions, as well as higher FKN,
FSTL1, Mstl, Gensini scores, CK-MB, c¢Tnl, and MDA levels, while SOD and GSH-Px levels were significantly lower com-
pared with the favorable prognosis subgroup (X°/t/P=14.794/<0.001, 8.235/<0.001, 8.052/<0.001, 8.821/<0.001, 28.000/<
0.001, 5.304/<0.001, 5.731/<0.001, 7.849/<0.001, 7.418/<0.001, 7.817/<0.001). Multiple lesions, elevated Gensini score, ele-
vated FKN, elevated FSTL1, and elevated Mstl were independent risk factors for poor prognosis in CHD patients [ OR(95%
Cl)=2.794 (1.215-6.427), 3.758 (2.320-6.086), 3.198 (1.715-5.964), 3.015 (1.545-5.882), 3.364 (1.955-5.790) ]. The AUCs
for serum FKN, FSTL1, Mstl alone, and their combination for predicting poor prognosis were 0.813, 0.813, 0.828, and 0.934,
respectively. The combined AUC was significantly higher than that of any single marker (Z/P=4.018/<0.001, 3.192/<0.001,
3.713/<0.001). Conclusion Elevated serum levels of FKN, FSTL1, and Mstl in CHD patients are associated with the
severity of coronary artery stenosis, oxidative stress, and prognosis. The combination of these three markers may serve as a
potential biomarker for predicting poor prognosis in patients with CHD.

[ Key words] Coronary heart disease; Coronary artery stenosis; Fractalkine; Follistatin-like protein 1; Mammalian
sterile 20-like kinase 1; Prognosis
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995 55 IO JUE R R 45 Al 0o IS

1.3 WS bR-5 vk

1.3.1 I FKN FSTL1 Mstl K5 . T 5 A b
WH AR H R AR 25 RN DKL 5 ml, 5.0
(4°C ,3 500 r/min, 15 min ) WCE L5 R 47T —80°C FREE
W SR AT ELISA A0 7% FKN (23 FE R 7l
&, 15 EHO141) FSTLI (iXIFEBR A FIRH &, 75
EH20073) \Mstl ( #0436 A /K ) &, 985 CSB-
E09062h ) 7KF-, fift F B 1A% ( 4“5 Varioskan LUX, 3§
R R B A B MAE 450 nm ARG HAKERME
TR T R S A THRAE

1.3.2 SAAL L SCHR A A I . B b 3R i v, SR L vk
I 7 A AL W) B AL i ( superoxide dismutase, SOD) (i
WA A FRAF &, 75 K028-H1) 7N 1% ( malon-
dialdehyde , MDA ) ( #7336 8 24wl il Il &2, 8 %
KO077-H1) Mt H AR S AL B ( glutathione peroxidase,
GSH-Px) ( I35 23 /i ) &, 985 YS10036S) 7k
-, HLAREAE A S R U A R TR

1.3.3  CAS R EEVEAL . HBE A B 5 ¥4 32 56 Ik 3 ik
WR KA, SRR B E 2 M R B kg R s, R A
Gensini P73 & G vEAl CAS 2 B % 0F 40 MR 9 4 4k
SEEIR B F A8 S T 435 B A R B T A R AL
AR Gensini PF 73044 B FH - W R E WA 77 ) (<
25 %) REWA 69 9] (25~ 80 43) | FE V.4 58
(>80 77) .

1.3.4  WUSHE. TEF MY Bk, @ 8 Bk M
5 TR AT TR (B 3 N H 1K) Bl 1
AEBUERFER 2026 4F 1 H . FZORN RO
PR LIz B O J) 50 ™ EO URESE/ O SR SR
PR ZE DR MESE T AR A R A FER RO R
F R E D R 152 B 58 KAV4 52 ],
1.4 Hiitsgdrik 2R SPSS 27.0 #4448t/ Mk
it o THECTORH B SR B (% ) FRR , AT F AR
F x> K3 FF & IE A A (TR PR x+s R ,2 41
] LR ST AR AS ¢ K556, Z 2 B LR ) F R
M8 M Pearson 543 M L7 FKN  FSTL1  Mst1 7K
5 CAS FREE AL N AR AR AR G ; Z2 1 K Logistic
[T 4347 e U B 3 IS AN B B 52 (R 36, ROC. 4%
PEAS 3% FKN FSTL1 Mst1 7K X600 B 3 15 R
AN, P<0.05 MESALI¥E X,

2 &F R

2.1 241 FKN FSTLI Mstl KFE I  doisd
IL7% FKN FSTL1  Mstl 7K 34 & T filt B X B2 22 55
BG4 X (P<0.01) , W#E 1,
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F 1 fEFXTRA SE.OPRALMTE FKN FSTLL Mst1 K- i
(x5, pg/L)
Tab.1  Comparison of serum FKN, FSTL1 and Mstl levels
between the healthy group and the case group
Mo B FKN FSTLI Mst1

THEREXTHEZH 105 1.38+0.21 7.14x1.11 8.69+1.25

ek Lo 2 204 6.64+0.91 19.62+2.86 24.40+3.46
18 58.392 43.048 45.009

Pl <0.001 <0.001 <0.001

2.2 AN[A] CAS F2 2 5 0 S8 35 I FKN | FSTLIL
Mstl K SR AL B R Fr LU SR EE 4 | rp B
o HE WA EF M FKN FSTLI Mstl MDA 7KK
KT, 1 SOD  GSH-Px KA AR (P 1<0.01) ,
W2,

F 2 AIE CAS FRBE 0o 8 I FKN FSTL1 Mstl 7KF K&

FALRLIAEPR AL (ass)
Tab.2 Comparison of serum FKN, FSTLI and Mstl levels and

oxidative stress markers across different CAS severity lev-

els

= RETH  PEL4A  EEWA
1A 1=
PR (n=71)  (n=69)  (n=s3) 0 PH
FKN(pg/L)  5.970.76  6.71£0.94 7.46x1.08 43.568 <0.001

FSTL1(pg/L) 17.87+2.65 19.72+2.81 21.83+£3.21 31.507 <0.001
Mstl (pg/L) 21.02+3.24 24.59+3.45 28.67+3.78 80.499 <0.001
SOD(U/ml) 87.14+19.80 71.63+16.33 60.42+14.17 41.234 <0.001
MDA (pmol/L) 11.14£2.62 15.27+3.44 18.38+4.69 69.392 <0.001
GSH-Px(mg/L)101.38+20.65 84.22+17.87 66.47+16.12 59.089 <0.001

2.3 IfiL¥ FKN FSTLI Mstl /KF5 CAS FLE S ALR
AR PREAISNE T o5 BN A SRS R B, Tl
S5 H 4 LT FKN  FSTL1 Mstl /KF 5 CAS #2552 1F
K (P<0.01) ; Pearson FHIYELS S WoR |, O &
M3 FKN, FSTL1, Mstl 7KF5 MDA R IEM K, 5
SOD ,GSH-Px 2 M AHX (P<0.01) , WL3k 3,

&3 IMAE FKN FSTLI Mstl /KP4 CAS B A s b5

EPS €
Tab.3 Correlation analysis between serum FKN, FSTL1 and Mstl
levels and the degree of CAS and markers of

oxidative stress

- FKN FSTLI Mstl
r/rpb{H P1{H r/rp,,{ﬂ P{a r/rp,){ﬁ Pl
CAS R 0.498 <0.001 0.536 <0.001 0.461  <0.001
SOD -0.436 <0.001 -0.417 <0.001 -0.354 <0.001
MDA 0.397 <0.001 0.453 <0.001 0.409 <0.001
GSH-Px -0.411 <0.001 -0.328 <0.001 -0.442 <0.001

2.4 ARG B FEIRIRERLE SR
I, AR W2 2 SO A8 & L) | Gensini 43 LA
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} CK-MB . c¢Tnl MDA  FKN  FSTL1 Mstl /KFF &,
SOD ,GSH-Px /KA ( P<0.01) , WL5& 4,

R4 RIFEASA R 5 I R GOR LR

Tab.4 Comparison of clinical data between the poor-outcome and

good-outcome subgroups of patients with coronary

heart disease
M HI(%) ] 0.500  0.480
5 85(55.92)  32(61.54)
‘Y 67(44.08)  20(38.46)
AEWY (225, %) 59.42+7.22  61.17+8.78  1.425 0.156
R HER (x2s, kg/m?)  22.15£3.36  23.08+3.48  1.707  0.089
W AR S [ (%) ] 55(36.18)  22(42.31)  0.618 0.432
RIS %) ] 62(40.79)  27(51.92)  1.953 0.162
FeRERE [ (%) ]
1R IR MLAE 46(30.26)  19(36.54)  0.703  0.402
R I 78(51.32)  28(53.85)  0.099 0.753
BEIR I 31(20.39)  11(21.15)  0.014 0.907
T (%) ] 2.495 0.287
YR NS 24(15.79) 6(11.54)
AR BLL SO 68(44.74)  19(36.54)
S0 NUESE 60(39.47)  27(51.92)
TFAMEH(%) ] 3.390  0.495
patil] 74(48.68)  22(42.31)
pai)a 15(9.87) 3(5.77)
iR s ik 55(36.19)  22(42.31)
TEHTRE S+ AR Bl ik 3(1.97) 3(5.77)
A e 32+ A IR Bl ik 5(3.29) 2(3.84)
S IR (%) ] 14.794  0.001
L5 59(38.82) 6(11.54)
WZ 52(34.21)  21(40.38)
ESa 41(26.97)  25(48.08)
BRI IR %) ] 2.033  0.362
HYRIT 30(19.74) 9(17.31)
2 AR BN A ARIT 113(74.34)  36(69.23)
TR Bk B AR AR 9(5.92) 7(13.46)

Gensini 43 (x5, 57) 21.65£6.23 63.12+14.89 28.000 <0.001

TC(x+s, mmol/L) 4.51£0.53  4.56+0.56 0.579  0.563
TG (x+s,mmol/L) 1.63+0.28  1.66+0.29 0.661  0.509
HDL-C(x+s,mmol/L) 1.14+0.16  1.10+0.24 1.357  0.176
LDL-C(x+s,mmol/L) 3.14+0.32  3.18+0.34 0.766  0.445

CK-MB(#s,U/L)
cTnl(x+s,pg/L)
SOD(x+s,U/ml)
MDA (x+s, pmol/L)
GSH-Px(x+s,mg/L)
FKN (x5, pwg/L)
FSTLI (x5, pg/L)
Mstl (x+s, png/L)

148.78+40.55186.46+53.63  5.304 <0.001
12.22+3.15 15.47+4.47 5.731 <0.001
79.48+17.65 59.14+15.21  7.418 <0.001
13.46+3.27 17.89+4.15 7.849 <0.001
91.56+19.14 68.37+16.31  7.817 <0.001
6.33£0.86  7.54+1.06 8.235 <0.001
18.68+2.77 22.39+3.14 8.052 <0.001
23.15+£3.34 28.06+3.81 8.821 <0.001

2.5 ZKFE Logistic MM a0 B UG A R EY
SRR DL R TS N Rk R AR o (A

BN /N0, LR gE R P<0.05 T H [ K
AR (LW =0,25=1) Gensini 45> FKN |
FSTLI Mstl (E£2748 &, AR A) 1 AR T £
A2 Logistic B9 4387, 45 B B~ . 2 3529078 | Gensini
P4 THE FKN FFE FSTLL Fhi Mstl T 42 56 0
BETE A REREZE (P<0.05 3 0.01) , L& 5,

£S5 ZHEK Logistic [B11H 517 7 0955 B UG A K B 5
ESES
Tab.5 Multivariate Logistic regression analysis of risk factors for

poor prognosis in patients with coronary heart disease

A AR i BfH SEH Waldfi P1H ORfH  95%CI

ES 3K 1.027 0.425 5.845 0.016 2.794 1.215~6.427
Gensini 1F43E  1.324 0.246 28.962 <0.001 3.758 2.320~6.086
FKN & 1.163 0.318 13.364 <0.001 3.198 1.715~5.964
FSTLI & 1.104 0.341 10.474  0.001 3.015 1.545~5.882
Mstl 25 1.213 0.277 19.180 <0.001 3.364 1.955~5.790

2.6 IfiLiE FKN FSTL1 Mstl 7K -5 &0k & Bin
AR BT 26l FKN FSTL1  Mstl 7K -5
i R IG5 TN e 0o B U AR Y ROC {1 £., 911
B AUC, Z5 R W7 - 17 FKN FSTL1 Mst1 7K 5 Je
I TN 568 9 B 5 TS R R B AUC 4331k 0.813
0.813.0.828.0.934, = H B A TR —F545 (Z/P =
4.018/<0.001 ,3.192/<0.001 ,3.713/<0.001) , W% 6
A 1,

6 IMLIH FKN FSTLI Mstl 7KF-% je.0 55 H & 10U A R 1

mHrE
Tab.6 Comparison of the predictive value of serum FKN, FSTL1
and Mstl, individually and in combination, for poor prog-

nosis in patients with coronary heart disease

% figﬁ AC SSuCl  HUBE ERIE
FKN 7.16 0.813 0.752~0.864 0.635 0.888 0.523
FSTLI 21.05 0.813 0.751~0.866 0.654 0.849  0.503
Mst1 25.57 0.828 0.769~0.877 0.885 0.691 0.576
“HBE 0.934 0.891~0.964 0.904 0.836 0.740

3 9t i

FKN 1B —Fpia b+ 25 R MO0 48 A8 i
R figed b A ad AR W I O & e R R
i FKN AKCETHRE , IR BAA — @ s W™, A
FEAR R, O AL IS FKN 7K 5 T i B X
20, IFBl CAS TR EE I & ifi F1 & , 55 Potashnikova %5
WL RARLL, $27R FKN 7KV F 45 7l B 24 2k e
B CAS #EE, FANEMR WoR , 2 YiaIr e, 8
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1 I FKN FSTLT Mst1 /K- B0 a0 28 2 BUR A KA
ROC £k
Fig.1 ROC curve for serum FKN, FSTL1 and Mstl in predicting

poor prognosis in patients with coronary heart disease

SR WL B I W FRKN 7K S 8896 7 1 B 3% 4%
iR A ABIIESE R, A R4 I FKN K5
TRAIFWA, H FKN Fr im0 B3 U5 A R B G
B PR 2, BB R K SE FRN A B8 06 006 3 iR AN R
JRUBS: DN AT BB A PR S N PR BE T, i /KA FKN 3 i
HHARRZIK CX3C LN T2k 1 454,15 48
FIAFNM A A2 1, A i) FKN/C-X3-C #afk B il 4 1
A AT LA AN R /AR e B b L B 2
T BE Bl 24 A 38 hn, 2F 0 0 EE CAS R BE A BS
AR

FSTL1 YE R —Fh 2 DIfebk i 1, = 5 0 AR
HLEI AERVENMELENG | B B e g 2o i
PRI A R R R R BB —
TRIFGY & B, FSTLL 5 2235 500 I A8 95 g IR 34 i %
YIRS M FSTLL /K5 56k 3 Bk s i 5 1Y
CAS FEEEFEEEAIC! ) M FSTL1 7] 625 560000
H CAS W9 &R ML, A BIF 52 W58 5 0 9 BB 3 1L 3
FSTL1 KFARAE , & Boes U 21 /55 - fat i X R 2, & B
MPZH > BE NV 2 > 8% B 4, W FSTL1 Rk LRl g
WAL PR R R S BEHUOR TR E R CAS N,
AMFFE I K IR, FSTLL KT 2 e s F s BE AN R
AIFERE R R | S AR e SC A5 JRAE A AR AR e R 48
iR PCL RO ) 08 BT 25 53—, e =K F-
FSTL1 Al ES: 550 A A R BUS 2R, HEMAC
SFHLAIANE R N RPN FSTL1 FEk/K T, T 22
K FSTLL ] 3% 2 e i 5 A B A 5 S, A Rk
PR OB 1 A5 725 BE | e ol s o8 3, AT A 400
{R4PThBEY . M, 35 FSTLL 55 /K P R4 S i e 5

L CAS FREE RTINS VA AE b i . (R R FE IR
FAERIEARFHLE] A R AT

Mstl J&—FP 42 I8 T UG, = 5 4R iR ) g i |
AL R A W A A ) A e R A I AR
R EAREEAEMY  EARE B SR B T,
I Mstl (= 7K1 5 5 AR B0 Ik B0 e 671 ey 1) 7 B fn o %5 U1
FHOE ) UTER Mstl ZR 35 AT 0 l.C LA i T A1k
o7 U5 G 3 ] A el R I I o SRR R AR R AR | 2%
A i1 s AR N 1 5 Ll Y ) S VeSS
15 Mstl 7K-F-Bf CAS 2 B2 s i Ak -, 2 B Mistl
KT BEFE S O FR A CAS R I Z B BL R
FEXAEH , E S 55 S A T A SR K
LRARMANE R M SN S B A AL FoR R,
PR Mstl &3k RT3 P45 H WS 0 IR I/ P
PG AR B, AN KO AL I E Mstl AKSF & T
RAFTA, H Mstl F w2 5wk 0o 835 FilE A B3 fE R
W, 5 w45 AR, F— 20 Ui Mstl 5%
FEIR TN eE Lo £ TS AN RS o X T HAE AL
i, AT KB, W KF Mstl Al 5@ i Hippo {5 5 5,
PR N RERERT S 2 4EAk, , hina ek Cofg 1 AR | 35 i
NS A

AR GE 115 T R K D RERERS AR SO eI
B BEHTE LS I HAN TR e M BUA AR 3 CAS 3F
BB FRALH] . MDA 25T id S AL i 2R 4, H
KT 2 e A2 Ak 17 SRR BE ) i SOD |, GSH-Px 4
AU IS E S bR, FLoKSE TR I8 AT 55 LR
TR H B R RE T, 0 ) Ak I i B0 2 24
112 ARBIFSESE SR & I, MDA /KB CAS ™5 2
HEhNT FF R, SOD . GSH-Px 7K F-Fifi CAS ™ 5 2 & 38 il
T REAI , 327 6O i R85 7 7 S8 AL B B R A, H CAS
J R R R AR AN G, ARG T — 20
7, I3 FKN FSTL1  Mstl 5 CAS & MDA £ 1F#H
%, SOD GSH-Px ¢, 78 FKN FSTL1  Mstl
Al RE PR F 2 5 9 e B 3 SR A N S R PR SO 2 TR Y
ACVEIEIR TR R 0o B8 1Y CAS i 5 filE A
K, JET M FKN FSTL1 Mst] ¥4 2150 7w 00 5 3%
WA R B ROC M4k, 453 WoR, i FKN,FSTLI
Mst1 B56A T et Lo S TS N R A9 AUC R 0.934, 15
TH—FE R T %) 0.813,0.813,0.828, &/~ kA Kl
M7 FKN FSTL1 Mst1 AJ£2 5 S b il Al se6e .
4 4 i

25 B, s 008 B LT FKN  FSTL1  Mstl 7K
FIE, 5 CAS BB EARIIM A UG A O, = FH G
ot AT SR T e O 5 S5 S TS A R AR 2# 48 b, SR
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AR FEAFAE—E B SR IR, W B iEE B2 69T
J5 ML FKN FSTLL Mstl 325728 4k, [R) A7 1 A B
B =B A O R TS AN R b iy BARHLRL, U
SeECo 9 R LI 7 RO T B A S B
b= Y SR (P IERRUIEN
EE RIS

T RAB AR WESE D5 8] BIF TS AR 8 SRS S ik @
BT SCHESR , AT SCHR IR IF 5 2 38 A 2 48 SCTt A o ik
e, BRI e A B B R0 IR BT T 3 TSR s
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(# ZE] BH FTEMENEREY 1(TEM) $URTEE I 90(HSPYO) TUBRTA T8 1 4( SIRT4) BRE 4T
EARSMIE IR TR S IR FERF AR (OPCABG) IR E ARG HT &0 B Eish (AF) (TRINME, FiE LI 2023 4 4 A—2025 4
9 H B BHTI HE %2 B e i RIS S MM 94T OPCABG Y B 269 1], AR U5 B8 R J5 A TTHi & AF 438 AF 41 64 4
FdE AF 41 205 4], ELISA ¥4&0 3% TEM1 HSP9O SIRT4 /K- R FH Z [N Logistic [B1J350#r 84T OPCABG AR J5
Bk AF B2 E ; ROC R 20 7 ML H TEM1, HSP90 , SIRT4 /K F- %} # 4T OPCABG A J5 #Hi & AF By ¥ 4 18 ;
Bootstrap %358 #17 OPCABG ARJ5#i & AF HUMALE ; Y5 4R 4347 ( DCA) P-4 7% TEM1 HSP90  SIRT4 i & &
1T OPCABG RJGH & AF BUWAEIAGIG RN FHME, SR Sk AF AR, AF 4L E 0K A R 3h bk Bk
78 2 75% Ll AR £ B N BREE S (TABP) Bl Bl L 49 &5 AR IS HLARGE <R (8] 8 (0/x2/P = 5.349/<0.001 ,37.128/<
0.001,23.804/<0.001 ,4.973/<0.001) ; AF #H [l 7% TEM1 HSP90 SIRT4 /K F- 75 T-JE AF £ (¢/P=15.817/<0.00118.456/<
0.001,11.578/<0.001) ; 5l AF 41 lb4, AF 240 LVEF [ . LAVI FH &5 (1/P=7.221/<0.001 ,8.973/<0.001 ) ; AE ¢ K A
SEAR BRI BERAE =75% )G TABP %8 (LAVI & TEMI1 = (HSP9O /& SIRT4 & 4 B # 4T OPCABG RJG#Hi & AF 1Y
M7 GRS B 2 [ OR(95%CI) = 2.102(1.298~3.404) 2.214(1.408~3.482) 3.018(1.484~6.136) .2.689( 1.479~4.889) .
2.741(1.686~4.457) 2.412(1.301 ~4.472) 3.104(2.081~4.630) ], i A J5 HLAH A <0 A LVEF 535 200 57 i 30 P 22
[OR(95%CI)= 0.462(0.251 ~0.852) .0.461(0.291~0.729) ] ; fL{§ TEM1 ,HSP9O SIRT4 /K- i K = 15 4 TN 28 2%
1T OPCABG RJG#H & AF Byith<: T AL (AUC) 230514 0.793.0.789 .0.775 .0.909 , = F A4 T 45 1 B0 F51 0 1 #1 {EL
(Z/P=2.721/<0.001.2.734/<0.001 ,2.742/<0.001 ) ; Bootstrap ¥ PN 8 31F B 7% , #5050 5 47 OPCABG ARJ5 #i %
AF (1) C-index N 0.869 , H-L K48 K x2 =7.762, P=0.729 , UM A S5 #i & AF B I 285 S0 Prah R E WA ; DCA #h
7, B{EAE 0.21~0.94 i [ TEM1 ,HSP90 SIRT4 /KB4 T £ & 17 OPCABG RJG# & AF MR R, &
1  OPCABG ARJGH & AF BE 1M TEM1 HSP90 SIRT4 /KT , = FH A& X B %77 OPCABG RJGH & AF
A — & IR E
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The predictive value of the combination of serum TEM1, HSP90 and SIRT4 for postoperative new-onset atrial fibril-
lation in patients undergoing off-pump coronary artery bypass grafting Zhang Li, Li Yaxiong, Tang Han, Yang
Maodong. * Department of Cardiovascular and Major Vascular Surgery, Yan’an Hospital, Yunnan, Kunming 650051, China
Funding program . Kunming Health Science and Technology Talent Training Project ( Medical Science Discipline Reserve Talent
Training Program) (2025-SW ( Reserve)-023)
Corresponding author: Li Yaxiong, E-mail: liyaxiong62@ aliyun.com

[ Abstract] Objective  To explore the predictive value of the combination of serum tumor endothelial marker 1
(TEM1), heat shock protein 90 (HSP90), and sirtuin 4 (SIRT4) for postoperative new-onset atrial fibrillation (AF) in patients
undergoing off-pump coronary artery bypass grafting (OPCABG). Methods A total of 269 patients scheduled for OPCABG
were selected from the Department of Cardiovascular and Major Vascular Surgery at Yan' an Hospital, Kunming, from April
2023 to September 2025. Patients were divided into an AF group and a non-AF group based on the occurrence of new-onset
AF after surgery. Serum levels of TEM1, HSP90, and SIRT4 were measured by ELISA. Multivariate logistic regression analy-
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sis was used to identify factors influencing new-onset AF after OPCABG. ROC curve analysis was performed to evaluate the
predictive value of serum TEM1, HSP90, and SIRT4 for postoperative new-onset AF. The Bootstrap method was used for in-
ternal validation of the prediction model, and decision curve analysis (DCA) was employed to assess its clinical applicability.
Results Compared with the non-AF group, patients in the AF group were older, had a higher proportion of right coronary
artery proximal stenosis=75%, a higher proportion of postoperative intra-aortic balloon pump (IABP) support, and shorter
postoperative mechanical ventilation time (X°/=5.349, 37.128, 23.804, 4.973; all P<0.001). The AF group had significantly
higher serum levels of TEM1, HSP90, and SIRT4 than the non-AF group (¢=15.817, 18.456, 11.578; all P<0.001). Left ven-
tricular ejection fraction (LVEF) was lower and left atrial volume index (LAVI) was higher in the AF group than in the non-
AF group (t=7.221, 8.976; both P<0.001). Older age, right coronary artery proximal stenosis =75%, postoperative IABP sup-
port, high LAVI, high TEM1, high HSP90, and high SIRT4 were independent risk factors for new-onset AF after OPCABG,
while longer postoperative mechanical ventilation time and higher LVEF were independent protective factors [ OR(95% C/) =
2.102 (1.298-3.404), 2.214 (1.408-3.482), 3.018 (1.484-6.136), 2.689 (1.479-4.889), 2.741 (1.686—-4.457), 2.412 (1.301-
4.472), 3.104 (2.081-4.630), 0.462 (0.251-0.852), 0.461 (0.291-0.729) . The AUCs of serum TEMZ1, HSP90, SIRT4 alone,
and their combination for predicting new-onset AF were 0.793, 0.789, 0.775, and 0.909, respectively. The combined model
showed significantly greater predictive value than each individual marker (Z=2.721, 2.734, 2.742; all P<0.001). Internal vali-
dation using the Bootstrap method showed a C-index of 0.869 for the prediction model, with a Hosmer-Lemeshow test result
of X?=7.762, P=0.729. The calibration curve demonstrated good agreement between predicted and observed outcomes. DCA
showed that within a threshold range of 0.21-0.94, the combined prediction model provided a relatively high net benefit. Con-
clusion Serum TEM1, HSP90, and SIRT4 levels are all elevated in patients with new-onset AF after OPCABG. The combi-
nation of these three biomarkers has clinical value in predicting postoperative new-onset AF in patients undergoing OPCABG.

[ Key words] Off-pump coronary artery bypass grafting; Atrial fibrillation; Tumor endothelial marker 1; Heat shock
protein 90; Sirtuin 4; Prediction

IE 1A S8 1 5w AR 3 JIK #545 R (off-pump coronary
artery bypass grafting, OPCABG) 1 Hf & p{ 38 £8 35 e ik
£5)1,7 Qe (1 VA | R S |1 R & i e vl (I = 7S
OB I, DA T 28 fiff £ & I AR . OPCABG ]
I AR SMIE P 05 B PR 1 400 , (0 I AN BB 5 4 ik A
I RAE B K ARG B & U 5 B 8)) (atrial fibrillation,
AF) B8 WIFRIE Z —, /] SBOO IR AN i &
A8 T B, 2 T 5% el 8 20 D) ek B R e 1) A A o
2 ARG WLAR A3 16 B 14 AR S R R i) B 2 22
ek, XE LAAT S T AR 5 0 1 S kAT
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(tumor endothelial marker 1, TEM1) 7] Z 5.0 L4 15
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W R MES 50N RS VIR E I 4
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SIRT4 BRA KM% R %47 OPCABG ARJGH & AF ATl
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1 BERESHE
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& 269 i, B 154 B, 4 115 i, £ 42 ~ 78 (61.45+
5.65)% BMI 21 ~27(24.00+2.86) ke/m”, R HH
RIGH TG K& AF 43 AF 40 64 ) FdE AF 4H 205
17, SAE AF 4Lk, AF 4R F AR K A RS
ik Bepe 78 = 75% L6 i R 3 3l Ik e Bk 4 e
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1.2 JRHIEFbRAE (1) MABE . OFF B DR i2
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OPCABGF-ARFEME ; D4R =18 ¥ ; ¥Rl 584, (2)
HEBRARAE : AR s QFFAE L ) v IR A 5
QFE LN W ; @S RIEONER ; & f R
@B IEREREITE ; ORI R &

1.3 USR5 07 ik
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F 1 AR AF 45 AF 4LIRRBERHLE
Tab.1 Comparison of clinical data between non-AF group and AF

group patients

4 4]
% H A S N2 Y (I
MBI (%) ] B 116(56.59)  38(59.38)  0.155  0.694
I 89(43.41)  26(40.63)
SRS (xxs, %) 60.42+5.62  64.75+5.76  5.349 <0.001
BMI(x+s,kg/m?) 23.96+2.85  24.12+2.91 0.390  0.697
FERlE (%) ]
T IR 114(55.61)  41(64.06) 1.427 0.232
BEIR 105(51.22)  40(62.50) 2.498 0.114
1= g MLAE 94(45.85)  34(53.13)  1.034 0.309
WA [ (%) ] 115(56.10)  38(59.38) 0.214 0.644
RIS F1(%) ] 97(47.80)  33(51.56) 0.276  0.600
CHD JF2 (s, 4F) 6.02+£1.43  6.12+£1.45 0.487 0.627
NYHA OINRESR B %) ] 1.091  0.296
I~1% 124(60.49)  34(53.13)
Il ~ IV %% 81(39.51)  30(46.88)
Hegpe fsin [ 41 (%) ] 115(56.10)  42(65.63) 1.822 0.177
DS (%) ] 128(62.44)  43(67.19) 0.475 0.491
HRZ59[ 51( %) ]
1125254 100(48.78)  32(50.00)  0.029  0.865
B ZARFEHUH 101(49.27)  34(53.13)  0.290  0.590
5 9 -3 1 9L i 741 116(56.59)  40(62.50) 0.700 0.403
W BRI (%) ]
e ET A 78(38.05)  27(42.19) 0351 0.554
FIERSGEBZAE=T%  34(16.59)  35(54.69) 37.128 <0.001
AR R<3 X 124(60.49)  34(53.13) 1.091 0.296
ARJG TIABP il 8(3.90)  15(23.44) 23.804 <0.001
A U] (ks ,min) - 711.45+95.42 645.25+84.51 4.973 <0.001
TC(x+s, mmol/L) 5.42+0.85  5.37x0.91 0.404 0.687
TG (s, mmol/L) 1.85+0.31 1.82+0.37 0.644  0.520
LDL-C (s, mmol/L) 3.43:0.74  3.46x0.86 0.272 0.786
HDL-C( %%s, mmol/L) 1.23:0.24  1.2620.31 0811 0.418
FPG (z+s, mmol/L) 8.4620.69  8.51x0.73 0.499 0.618

4 A Bl AR AL (25 B FE Bk KA A, Multiskan SkyHigh
A1) DL ELISA #6460 ifit 7% TEM1 , HSP9O , SIRT4 7K ¥
AR & A R BA AL B QT-EH12892
P0700,P7087) , 4 HE i I 454601

1.3.2 O IIREFEARAIN . AR HT LU A2 W (A,
IS EPICTC, 5% 1 ~5 MHz) K 28 0o JIE 48 75 | A6 25 g
BRI AR MU OV, e SRS R L E Gk

#=3 dE AF 415 AF 4.0 REFE bR LA

AR N 4 (left ventricular end-diastolic diameter,
LVEDD) Z&L> 7 N 4% (left atrial diameter, LAD) /5%
153 %% (left ventricular ejection fraction, LVEF ) Fl /2
U BB EL (left atrial volume index, LAVI) ,

1.3.3  Hik AF WHE . B YT0 AF S, RE 4B
ST R I ) AF OB PO R I, AF
PHAR 350 ~600 K/min, QRS FIHAFIN , RR (A3 A
)

1.4 Gtk SR SPSS 25.0 FARAbFREdE . i
BTRH IR B L (%) e, 21 1] LU BCR I X2 K
5 A IEAS A TR BOR DL x+s ROR, 2 4] AR
KPS REAS ¢ K4 s R Z I ER Logistic 115434 &
H1T OPCABG RJ5H & AF 20 K 2 ; ROC #h£k 4
MrifiLi TEM1 , HSP9O  SIRT4 /K %t i # 47 OPCABG
RIGH & AF BTN AE ; R ] Bootstrap 50 1F £ 44
17 OPCABG AR J5 #H &k AF i AR 70 e 5 il £& 43 #7
(DCA) PF Al 3% TEMI . HSP9O , SIRT4 X} i # 47
OPCABGA G Hi & AF THUIAS R (141l PR B AN (B, P<
0.05 W ERA G E X,

2 # R

2.1 2 4 TEM1 HSP90 . SIRT4 /KF-HA  AF 4
135 TEM1 ,HSP90 ,SIRT4 /K- T AF 4, 2 7% FH
Gt L (P<0.01) , L3 2,

Fz2 FEAFLS AF 41 E TEM1 ,HSP90, SIRT4 7K V- L4
(wxs,pg/L)
Tab.2 Comparison of serum levels of TEM1, HSP90, and SIRT4
in non-AF and AF patients

M5l kA TEM1 HSP90 SIRT4
AR 4 205 1.38+0.25 1.26+0.24 215.58+20.65
AF 41 64 2.08+0.45 1.95+0.32 251.46+24.58
15 15.817 18.456 11.578
P1E <0.001 <0.001 <0.001

2.2 240 IEThRedEbR LA SR AF AL AF A

LVEF A8 \LAVI Ft i, 22 R A 41T 5 L (P<0.01) 5
2 2l LVEDD \LAD /K- [b#, 2R LR it %2 X (P>
0.05), L% 3,

(x#s)

Tab.3 Comparison of cardiac function indicators between non-AF group and AF group patients

4 ik LVEDD(mm) LAD(mm) LVEF( %) LAVI(ml/m?)
4 AF 41 205 48.16+4.16 37.98+4.24 61.49+6.45 50.49+5.01
AF 4 64 48.72+5.16 38.41+4.31 54.96+5.86 57.12%5.62
{8 0.886 0.705 7.221 8.973
P 0.377 0.481 <0.001 <0.001
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2.3 ZHEK Logistic [MIH/ 1747 OPCABG AR5 H7
K AF s E  LUERETT OPCABG RJGHi & AF
KRS (WRAE . 217w R 0”), LA Lk g p
P<0.05 Wi H (EZ A&, JFERA) hAZ &, 72
5 Logistic EEE ¥ ,éﬁ%ﬁﬂ? RIS A TR B ik
VB =75% AR J5 TABP & B LAVI & . TEM1 & .
HSP90 5 \SIRT4 =4 £ 5 1T OPCABG AR5 #i & AF
AT Sl P ER TR S5 AL SRS S\ LVEF & o2&
M7 AR 2 (P<0.05 B P<0.01) , W3 4,

F 4 ZHFE Logistic M3 53#7 8517 OPCABG RJ5#i & AF
IEALISES
Tab.4 Multivariate Logistic regression analysis of factors influen-

cing new-onset AF after OPCABG

A AR i BIH SEA{H Wald i P1{i OR{H  95%CI
RIS K 0.743 0.246 9.120 0.003 2.102 1.298~3.404
Fr AR 2 okl Bt

s > 75% 0.979 0.231 11.838 0.001 2.214 1.408~3.482

AJ5 IABP 4B 1.105 0.362 9.311 0.002 3.018 1.484~6.136
ARJEHMGES IS -0.772 0312 6.125 0.013 0.462 0.251~0.852

LVEF & -0.774 0.234 10.951 0.001 0.461 0.291~0.729
LAVI & 0.989 0.305 10.518 0.001 2.689 1.479~4.889
TEM1 5 1.008 0.248 16.531 <0.001 2.741 1.686~4.457
HSP90 15 0.880 0.315 7.813 0.005 2.412 1.301~4.472
SIRT4 & 1.133  0.204 30.829 <0.001 3.104 2.081~4.630

2.4 L% TEMI1, HSP90, SIRT4 /K “F % # # 17
OPCABG RJF#i &k AF (WIME  Z:Hl s TEM1
HSP90 SIRT4 7K~F-Fiill i35 17 OPCABG RJ5Hi & AF
1) ROC <k, It A & T (AUC) , 45 R Bos . i
I TEM1 HSP90 SIRT4 7K - B K — 2 BX A T A&
H4T OPCABG AR J5 ¥ & AF # AUC 43 %4 0.793
0.789.0.775,0.909, = WA T 45 1 HL 00 T iy 4
5 (Z/P = 2.721/<0. 001, 2. 734/< 0. 001 , 2. 742/<
0.001), WLIEl 1,385,

£S5 L7 TEM1,HSP90  SIRT4 /K -1 il Hi # 47 OPCABG AR
JEHT K% AF BIME FL i

Tab.5  Comparison of the predictive value of serum TEMI,
HSP90, and SIRT4 for new-onset AF after OPCABG
in patients

goH fﬁgﬁ AUC 95%CI  HURPL FrRE igg

TEM1 1.942 0.793 0.719~0.868 0.764 0.795 0.559

HSP90 1.843 0.789 0.722~0.856 0.775 0.770 0.545

SIRT4 238.164 0.775 0.703~0.848 0.782 0.761 0.543

=“FHRE 0.909 0.861~0.958 0.932 0.755 0.687

B 1 i TEM1 HSP9O . SIRT4 /K ¥l & % 17 OPCABG A
JEHT & AF B ROC 2k
Fig.1 ROC curve of serum TEM1, HSP90, and SIRT4 predicting
new-onset AF after OPCABG in patients

2.5 81T OPCABG ARJ5#i & AF AL AU i P 3
BIE  Bootstrap 5 (EE 1 000 1K) PIEBEIE B, £
RIF £ 25 4T OPCABG KR J5 i & AF ) C-index N
0.869,H-L #5654 x> =7.762, P=0.729 , Hill R J5 #7 k&
AF BARMZ 5L PREE RS EY A, WWE 2,

l. 6 //'/"l'-'-
0,8k "/ g
: S
-
% 0.6F fﬁ
I= 7
:, 0,4 F
e 2%
02k h{. 'I 35
- A £
il f.I.II"- [ 1.0
T 0 i

B2 Mg TEM1 HSP90 SIRT4 %J %17 OPCABG A J&5 i &
AF B BTN Y A SR BT
Fig.2 Internal validation of the prediction model for new-onset AF
after OPCABG surgery in patients using serum TEMI,
HSP90, and SIRT4

2.6 DCA HiZk /71y TEM1 ,HSP9O SIRT4 7K-F-Tii
M E#1T OPCABG RJ5#i & AF BI%fE  DCA hZk
R, BIEAE 0.21 ~0.94 B IfiLyE TEM1 ,HSP90 , SIRT4
JKV-IE A T B 4T OPCABG RJGHT &R AF B4k LS
A, T A B ULIE 3,
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B 3 I TEM1.HSP90 . SIRT4 % i # 1T OPCABG R J5#H &
AT RIS DCA gk
Fig.3 The DCA curve of the serum TEM1, HSP90, and SIRT4

models for the occurrence of new AF in patients after

OPCABG surgery

3 0% i

OPCABG ¥ 7 7 0 114 O 342 JC 75 fifi A4 S
B7 N7 i ¥ O B N O [ = T B 1 i T
Bk SARSMIGER T S 1) 4 14 B 7, DT 86 AT U 45 463 473
RS, ik AF ARG B WA O AR R R B
R DA, R AEEARS 3~4 d N, AF 7]
T MR AN — 2, B0 2 S I BE T, Wb B
i, H B IRTER ST, 18 nTRES R I T 358 i 1.
IR, 51 K0 IUREBE i A 210 iF 9 R, 56l
DA SG AF B & 423K 25% ~40% , R WF5E 269 1
FHEARIGH K AF 64 1(23.79%) , P8 H & A R w )
FEARJE AN O] ZARE I A AE , R LTE IR R T4 5 AR5 8 &k
PN S S8 T e TN A G T ) T s =1

TEMI1 J2—Ff 5 B8 [, 0] 2 35 F R 18] 76 9 3
AATAEANIE R, A JE AR I AR R AR BT
AT B 17 AE B AR T B TR TEMI 76 B E
JHFRE i £F e Ae A 0 dn G B 3RaA | e T ZE TR AL
A A rp ik IS 5 e tbad 2 AR
KL, AF BED B A 4R TEM1 £k FH e, 5
i 5 AT A A M 3G A= FEE RS 3G in G O, v AR B0 B £F
et 72 AT LB, TEMI S M0 )3
Uy (CHF) BF MG 5% I, S RE IR 9H
5, A A R AR KD A RN AR &
I, AF 4B F I TEML KT, s H A g2 5
RIGH & AF [3E R, 4341 Al BE S B ok 24 HKSF- T &
JEE LR MAPKs 15 5 38 B 175 5 9 B2 240 i Bz — )

FE AL, NS5 AF SR

HSPOO FEJ i S A #8 M 1z AT, ol 2 5 i
Jed M 09 12 282 A% | LK T v mT 3 e 240 i 34 7 R
EEREL | ITAREMRSY KN, HSPOO ]2 5.0 LAk Iff F-7E
TG, 6 /N B LT i P 483 47 v B 8 T, T
il HSP9O Z BEiL rT {2 HEH 5 NF-kB P65 454, JF-4 il
NF-kB P65 it PRI , i 2 Ve Sy S A0 i 1, el s
ODIEThEE! . AWFFE &I, HSPOO 78 £4F CHF - If
UL, 50 PR 7 52 IE AR DG, IR X B FiUS
H—ETAAE"  ABFGE KB, AF 41 I v
HSPOO 7K W] i 45 ey, B H T Be 5 R 5 i & AF A
O, I T BE R PR A Y KOS J5 m s T s R
T, A LA Gt R SO IUEE R fR ik AT &AET

SIRT4 FEEAEL AR T IR JEMA NAD (1% i 15
fitg , v 283k 2% AR AE FH R4 40 B 0 1 B SR AR I
NN, FES Rk o AT 3 2 5 s LA 8L A S AR R SOK
- IS G0 EEE A R D RE SR 20 SIRT4 i
FEARSINE B EKZ AT A0 HUEIE , FE7EE i
5 /0N RO LA M b T g, At 26 38 3 i 40k 17 9
I 5 0 T AF 4 AR AT S R, 0 ) R R
A=l RS & IR, SIRTA 7E CHF S8 3% 13 v 5 T
L SEE O RE R R WS A LY AR R,
AF 4B M SIRT4 KPR b B T e 5
ARG AF BFE R 300 AT e B ok 24 HoK S T mT
W23 SIRT3 5 A A ALl , I 5 I At 1 3 42k
T R PR E AN T B, 38 A S0 ILEF 2 A0 RN LA
HEAT, FECLIIBER SRR, 51 AF 9 &L,

LVEF Hl LAVI 0] 52 W22 0 % W0 45 D RE B 220 s
BT RE A 0 B D) g T Aar B0 IR 25 49 00 A, 24 kA
AF BT R Y0 25 07 R N 2 A & ik 01 22 00 %5 72
B, g R B NS0 K 2T 4i Ak, BRAR O 2= 008 T, 5k
AR LA LVEF BEAE, LAVI i S AT
SESRAAML, AHFST Logistic BTG HAERS A7 eIk
BT B A =75% AR5 TABP 5B A 5 HLAKE <
A K LAVI LVEF . TEM1 HSP90 . SIRT4 Jy H: & 17
OPCABG RJF#i & AF Mg R 2, vl 58
RJG % AF A %, ROC #i 4 B /x, il TEMI .
HSP90 ,SIRT4 B4 il f 3517 OPCABG RJ5#i & AF
B9 AUC LT 7 | HARYE Bootstrap 722 P56 IE
7N BRI R 4T OPCABG AR J5H & AF HAH il £
5 SBREs R WG Uk B I G A D T e g AR R
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MLY% Dickkopf-3 . PDGFRB 7K 5 24 B it 14 i 2 o
SR I HIBE RS S T ) o 2

; ; [=]L6 x[=]
FRARIS | T EMY, T IR AT
HAIH ;WAL BE AR USRI %5 B F (20211724) [=] v

YR BAA7 . 065000 It A8 RS TN RS B2 e o 22 PR
SEEMEE . ¥, E-mail ; 18600580093@ 163.com

[# E] HE HiTH Dickkopf #HEHE 11 3( Dickkopf-3) I /MRATAE A K B 732 4K B(PDGFRB) /K FE 54
PRI PR A (ALS) B AFIBERG RS X R, Ak BB 2021 45 3 A—2025 4F 5 F S A R E B
P2 BHIGA T ALS B35 148 BIATFFERT S, AR h SO SRR AR DUHTITAG 236 ( MoCA ) 43 AN AR 2H 106 1 Fn
INFBERFLH 42 4] ; M4 Rankin & 1153 (mRS) W40 M TS BRI 91 GIAIHUS A R 41 57 6, SRR ROLH
ARKI M H Dickkopf-3 7KF | BEEE G 88 W FHR B AN I 7 PDGFRB ik /K ¥ ; Z N E Logistic [IF4MT AIS A A
R i S HUG AN R s (R 2R 5 R A2 TAERHIE (ROC) T2 43 #T I3 Dickkopf-3 , PDGFRB 7K F-XF AIS 3 A ApE
BREBUG A RTRINME, &R ARG ARE NIHSS 374> & TC .PDGFRB /K55 THE A AR 2H , AR BI 4%
J HDL-C  Dickkopf-3 7K AR T AN NBERS2H (/P = 3.781/<0.001 ,9.134/<0.001 ,13.551/<0.001 .8.744/<0.001 ,7.718/<
0.001,16.403/<0.001) ; U5 A BL4H & 96 22 A BET ] A% NTHSS 34> & PDGFRPB KK T/ 8 T B4, ABE BI
PE43 K Dickkopf-3 /KK T s B 44 (1/P=7.142/<0.001 ,12.073/<0.001 ,11.204/<0.001 ,9.002/<0.001 , 13.560/ <
0.001) ,TC 15 \ APBE NIHSS P43 55 \PDGFRB 42 AIS fB 3 & A N BRI 1 fa B L [ OR(95%Cl) = 2.123(1.216 ~
3.704) 3.261(1.684~6.312) .2.145(1.412~3.255) ] ,HDL-C & . AB% BI ¥4 & . Dickkopf-3 21437 1 K [ OR(95%
Cl)=0.525(0.280~0.980) .0.564 (0.377 ~0.842) .0.490 (0.391 ~ 0.614) | ; & %5 2 A Bz 0[] 4 A B2 NIHSS 345 & .
PDGFRB Ei& AIS B E TG A B IER K2 [ OR(95%CI) = 2.264(1.228~4.172) .3.142(1.570~6.289) .2.071(1.168 ~
3.670) 1, AB% BI #4355 Dickkopf-3 B 283 K[ OR(95%CI) = 0.552(0.388~0.784) .0.507(0.331~0.775) ], I}
Dickkopf-3 . PDGFR 7K -5l K — FF 164 0 ALS £ DA R R i 1) il 26 7 T AL ( AUC) 4351k 0.776,0.767 ,0.846, —
FIRA TG AUC KT B ( Z/P=2.076/2.159 ,0.038/0.027) ; Ifi.iF Dickkopf-3 .PDGFRP /K - B ph Kz — #1564
T AIS B E U A AT AUC 2518 0.786.,0.769 ,0.866, — A TG AUC KT8kl ( Z/P=2.114/2.376,
0.031/0.019) &5  IfiL¥ Dickkopf-3 /K F-[#{Ik . PDGFRB A F-FHiE 5 AIS B IAFIBESRS KON R TS % PIAH 56, 5 H
R ZE R E N AR RIS B UG A Bh M A A i .

[X8R]  SEHm A o Dickkopf MO 35 M /MRATA A K T2 14K B IANFRERG ; BUS

[hESES] R743.33 [ cEftRiIREE] A

The relationship between serum Dickkopf-3, PDGFR f3 levels, and cognitive dysfunction and prognosis in acute ische-
mic stroke Guo Yinling, Wang Jiangiao, Sun Nan, Xu Caina, He Tao. Department of Neurology, Langfang People’s Hospi-
tal, Hebei,Langfang 065000, China
Funding program Hebei Province Medical Science Research Project Plan Funding (20211724)
Corresponding author: He Tao, E-mail. 18600580093@ 163.com

[ Abstract] Objective To explore the relationship between serum Dickkopf-3 and PDGFR levels and cognitive
function in patients with acute ischemic stroke (AlS). Methods A total of 148 patients with AIS admitted to our hospital
from March 2021 to May 2025 were selected as study subjects. The Montreal Cognitive Assessment (MoCA) was used to di-
vide patients into a non-cognitive impairment group (n7=106) and a cognitive dysfunction group (n=42). According to the
modified Rankin Scale (mRS) score, patients were divided into a good prognosis group (n7=91) and a poor prognosis group
(n=57). General information and clinical biochemical data were collected. Serum Dickkopf-3 level was detected using electro-
chemiluminescence technology, and serum PDGFR level was detected using enzyme-linked immunosorbent assay (ELISA).
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Multivariate logistic regression analysis was used to identify factors associated with cognitive dysfunction and prognosis in
AIS patients. ROC curve analysis was performed to evaluate the predictive value of serum Dickkopf-3 and PDGFRf levels.
Results The cognitive dysfunction group had significantly higher TC, admission NIHSS score, and PDGFR levels than the
non-cognitive impairment group (#/P=-3.781/<0.001, —9.134/<0.001, 13.551/<0.001), while HDL-C levels, admission BI
score, and Dickkopf-3 levels were significantly lower (#/P=8.744/<0.001, 7.718/<0.001, 16.403/<0.001). The poor prognosis
group had significantly longer time from onset to admission, higher admission NIHSS score, and higher PDGFR levels than
the good prognosis group (#/P=-7.142/<0.001, —12.073/<0.001, —11.204/<0.001), while admission Bl score and Dickkopf-3
levels were significantly lower (#/P=9.002/<0.001, 13.560/<0.001). High TC, high admission NIHSS score, and high PDGFRB
were independent risk factors for cognitive dysfunction in AIS patients [ OR(95% C/)=2.123 (1.216-3.704), 3.261 (1.684-
6.312), 2.145 (1.412-3.255) |, while high HDL-C, high admission BI score, and high Dickkopf-3 were independent protective
factors [ OR(95% C/)=0.525 (0.280-0.980), 0.564 (0.377-0.842), 0.490 (0.391-0.614)]. Long time from onset to admission,
high admission NIHSS score, and high PDGFRB were independent risk factors for poor prognosis [ OR(95% C/) = 2.264
(1.228-4.172), 3.142 (1.570-6.289), 2.071 (1.168-3.670) ], while high admission BI score and high Dickkopf-3 were inde-
pendent protective factors [ OR(95% C/) =0.552 (0.388-0.784), 0.507 (0.331-0.775)]. The AUCs of serum Dickkopf-3,
PDGFR, and their combination for predicting cognitive dysfunction were 0.776, 0.767, and 0.846, respectively, with the com-
bined prediction showing a significantly larger AUC (Z/P=2.076/0.038, 2.159/0.027). The AUCs for predicting poor prognosis
were 0.786, 0.769, and 0.866, respectively, with the combined prediction also showing a significantly larger AUC (Z/P=2.114/
0.031, 2.376/0.019). Conclusion Decreased serum Dickkopf-3 and increased PDGFR levels are closely associated with cog-
nitive prognosis in patients with acute ischemic stroke. These biomarkers may serve as potential auxiliary markers for post-
stroke cognitive dysfunction and poor prognosis, aiding in the improvement of patient management and treatment strategies.

[ Key words)

SPEBR LI AR P (acute ischemic stroke, AIS) %)
di AT 80% , WEFTIESE, 2 5 20% ~ 50% 1Y
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S M Dickkopf-3 7K F#fa Fe & & N REfa# R
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growth factor receptor B, PDGFRB) J& F Il AY 32 IR % 4
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ML 3EFE A0S FERS I 5 P R A A B AR
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1 #EREFE
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AN QR iR VA N R A N R 9o I
Fei) \TOAST 4354 ( 2 &8 R AHAEAL /NGl ik A ZE 7Y |
KBIBKRRERE LAY LR A At ) 5 Ui NIHSS
PR H A TE AE K Barthel 4550 (BL) PEAT
HSCRR MoCA PF4r™) s ISR 25 HE AR ( FPG ) | Al L [ gt
(TC) H=F&(TG) MM WLEF(SCr) =% E N &
[E 5 ( HDL-C ) fIR%% B B 2 I [E s ( LDL-C) | 1 41 g
HHE(WBC) JRIE(UA) LR EIE PR

1.3.2  IfiL3# Dickkopf-3 . PDGFRB /K FEH#il . T & A
B J SR 2 B Dk i 5 ml, ARG VL 50 BR BRI VY
F-80°C F IR A7, R H Ak 2% & o 7 R &6 I if v
Dickkopf-3 7K (a7 & W it F A= ) LA BR
] 525 abx496405 ) |, SR FH Tl 6 fo 72 1 T 4k 6 A i
I PDGFRB /KF(CiGR & B L g B AR R
B F], B85 . EK1232) , T A 45 A 34 44 et of ad 7 i it
(156 B 3 EA T AR 4R

1.3.3 FEVIELL. TRF B, LLTTI2 8IS i E
KBV 3 AL 1A A RS 3 A A &MYk, R
FH MoCA P45 HAA T BE , MoCA $#73 30 43, MoCA =
26 4305 AR N AR A, A AR N RN BSR4 (n =
106) ,MoCA TF43<26 43H 5 Ak i B i, 49 A A1 B
iFdl(n=42),

1.3.4  TJGHIE R mRS FPAG 20 i 2 vk H A
LRGP R E DI REIR B PR G 4 ) g
PR R iRz sh V- K AT ERE T, H R AR TR H O
AEJ) AL IGE Z SR8, 2 5 T Bt BB B FRRHA
FRREE AR R . 13505 0~6 47 ,mRS<2 4}
MATE RIEFH (n=91) ,mRS=3 34 AT A K4
(n=57)"",

1.4 SiiteFk RHI SPSS 27.0 #A44-drgdE ., it
BOFERE LA b R (% ) 2o, 4L 1R LR X2 K
5 A IEAS AT TR L x5 2R, 2 4] LR
RAMSTREAR ¢ K55 ; Z2 N Logistic BIHAMT AIS i
FINFNBEfs S TE AN R A s2 R &R R 3208 TAE
FAE (ROC) I 453 M7 17 Dickkopf-3, PDGFRB 7K *F-
XF ALS fRE AN R A K T f5 AN R TN {EL, P<0.05
MESAHIFEX,

2 &% B

2.1 DAHI R A A 55 AR A 0 B A I R R R i
Dickkopf-3. PDGFRB 7K F b % A 1 [ 55 41 A B
NTHSS #F-43 & TC .PDGFRB /K = FAR N AR, A
B BI 743 &% HDL-C Dickkopf-3 ZKFAIK TR A B fg2H
(P ¥1<0.01) ;2 U HAWIGIR DR} LLES, 22 7 RG24 =
X (P >0.05) , WK1,

1 ARTAKNFE T2 K A 0 5 2 R I R R B ML Dick-
kopf-3 .PDGFRB 7K LL#;

Tab.1  Comparison of clinical data and serum Dickkopf-3 and
PDGFRB levels of patients in the non-cognitive
impairment group and the cognitive impairment group

5 H ML DREAL ent p

(%) ] 0.403  0.526

5 69(65.09) 25(59.52)
& 37(34.91) 17(40.47)

AERY (x2s, %) 64.91:8.36  65.03+8.84  0.077 0.938

BMI( #+s,kg/m?) 23.11£1.63  23.42:1.69 1.032 0.304

PRI F1(%) ] 31(29.25) 7(16.67) 2494 0.114

W AR [ (%) ] 52(49.06)  25(59.52) 1.320 0.251

LR (%) ] 57(53.77)  23(54.76) 0.012  0.913

AR 41 (%) ] 29(27.36) 13(30.95) 0.191  0.662

BRI [ (%) ] 31(29.25)  17(40.48) 1.731  0.188

KIREABETE] (22s,h)  6.58+2.11 6.81x2.35  0.579 0.567

Y4 K (x+s ,mmHg) 141.59+10.52 144.27+11.86  1.347 0.180

AT 7K IE (x+s, mmHg) 84.92+13.18 85.11+14.27  0.077 0.939
APBE BV (x+s,58)  65.25+15.16  45.29+11.31  7.718 <0.001
BE NIHSS #3(zs 7)  8.07+1.48  10.87+2.11  9.134 <0.001
FEFEALL B (%) ] 0.781 0.854
- 18(16.98) 7(16.67)
Jii 38 1N 21(19.81) 9(21.43)
BRIy 35(33.02)  11(26.19)
e 32(30.19) 15(35.71)
TOAST 3 BI[ 4l (%) ] 0.213  0.995
Z R EAERAL 24(22.64) 10(23.81)
/NSl ik P FE A 16(15.09) 7(16.67)
KEIPKEEREALTY  30(28.30)  11(26.19)
SO YR P P g 1 32(30.19) 12(28.57)
HoAhy 4(3.77) 2(4.76)
TC(%+s, mmol/L) 4.11x0.95 4.72£0.69  3.781 <0.001
TG(X+s, mmol/L) 1.86+0.40 1.88+0.37  0.280  0.780
LDL-C( x+s, mmol/L) 2.53+0.48 2.58£0.51  0.561  0.575
HDL-C (&+s,mmol/L) 1.07+0.11 0.89+0.12  8.744 <0.001
WBC (#+s,%x10°/L) 6.35+1.87 6.47£1.92 0349  0.727

UA(x+s,pmol/L) 271.32+49.87 263.47+£52.45  0.851 0.396
SCr( x#s, umol/L) 62.76+16.27 61.88+15.29 0.302  0.763
FPG(x+s,mmol/L) 6.37+2.03 6.92+2.11 1.469  0.144
Dickkopf-3(x+s,ng/L) 781.30+102.60 502.90+89.10 16.403 <0.001

PDGFRB (x+s,ug/L) 1.03+0.24 2.11£0.73  13.551 <0.001

2.2 RRIWUE AIS B E G KR BOR XL Dickkopf-3 |
PDGFRB /K- Ebde  FiE A R 41 & 9m 2= ABERT ] A
B¢ NIHSS ¥4 & PDGFRB /K& F/ 8 T 5 K &
24, ABE BI ¥4 & Dickkopf-3 /KK T 15 B 4F4H (P
$1<0.01) ;2 ZHABIGIRGORHLES, 22 5 ¥ RS &
(P #>0.05) , WL 2,
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F2 WE REAMBUE AR A B F G IK 5K
Dickkopf-3 ,PDGFRB 7K [ 45

Tab.2 Comparison of clinical data and serum levels of Dickkopf-3
and PDGFRPB between the good prognosis group and the

poor prognosis group of patients

G R BUE AR

o H (n=91) (n=57) X2/tfH PAg
M BI(%) ] 0.963  0.326
3 55(51.89) 39(92.86)
& 36(33.96) 18(42.86)
AR (ks , %) 64.87+8.42  65.19+8.65  0.223 0.824
BMI( z+s,kg/m?) 23.27+1.65  23.39+1.67  0.429 0.669
R H(%) ] 25(23.58) 13(30.95) 0.856  0.355
WM [ (%) ] 54(50.94) 23(54.76)  2.810 0.094
ML B (%) ] 55(51.89) 25(59.52)  0.706  0.401
AR B(%) ] 28(26.42) 14(33.33) 0.708  0.400
BEIRIE (%) ] 32(30.19) 16(38.1) 0.858 0.354
RIRBABGE] (ks ,h)  4.75+1.53 7.2422.71 7.142  <0.001

Wi e (x+s , mmHg)
&P E (x+s, mmHg)
APBE BI P4 (x+s,53)

142.59+10.57 143.64+11.81 0.562  0.575
84.38+13.05 85.42+14.68 0.449  0.654
68.36+14.29  47.86+12.07 9.002 <0.001

ABENIHSS P93 (as , 43)  7.95£1.37  11.54%2.25  12.073 <0.001
HEREFAL B (%) ] 1.290 0.731
it 14(13.21) 11(26.19)
i 55/ Bk 17(16.04) 13(30.95)
E-9/ioht) 31(29.25) 15(35.71)
Fe i 29(27.36) 18(42.86)
TOAST 43R il (%) ] 2.163  0.706
Z K R AEHE L 21(19.81) 13(30.95)
/NS ok A ZE 1 14(13.21) 9(21.43)
KEPKHFERELT  26(24.53) 15(35.71)
TR T 28(26.42) 16(38.10)
HoAy 2(1.89) 4(9.52)
TC(%+s, mmol/L) 4.29+0.94 4.48+0.71 1.039  0.192
TG (x+s, mmol/L) 1.85+0.41 1.87£0.36  0.302  0.763
LDL-C( %+s, mmol/L) 2.55+0.51 2.59+0.47  0.478 0.633
HDL-C( %+s,mmol/L) 0.960.12 0.94+0.10  1.050  0.295
WBC (#+s,x10°/L) 6.41+1.89 6.45£1.91  0.125  0.901

UA(x+s, pmol/L) 269.54+50.05 265.11+51.83  0.517 0.606
SCr( x+s, pmol/L) 62.11+16.42  62.04+15.17 0.026  0.979
FPG(x+s, mmol/L) 6.42+2.01 6.87+2.13 1.295 0.197
Dickkopf-3(x+s,ng/L) 762.40+108.70 538.60+90.20 13.560 <0.001

PDGFRB (x+s,ng/L) 1.14£0.25 2.03+0.69  11.204 <0.001

2.3 ZMHZE Logistic [MIIA74T AIS & I\ HIEAS S 1
SRR 2 DL AIS B & A DA S0 (R
H N7 ER0") KRR (A &R,
o007 ) N HAR R L ERgE R P<0.05 W0 H (3E4E
i JEAEARA) o A AR i T Z N Logistic [A]1H
0T, AR R TC 7 . A BE NIHSS 3743 & . PDGFRB
e AIS BB & A AR RS (Y f6 15 R 2% HDL-C 5
ABE BI PE43 &  Dickkopf-3 & 254 % (P<0.05 &
0.01); &% = A Bt i [ . A B NIHSS ¥ 43 i .

PDGFRB =& AIS SBH HUG A R G H %, ABE B
4315  Dickkopf-3 & R4 K & (P<0.05 5 0.01),
W3,

2.4 |Ifil7E Dickkopf-3,PDGFRB 7K X} AIS & N HI
BEAS S TS AN R A S (E 23l I3 Dickkopf-3
PDGFRB ZKF-HUi AIS F8 25 T 60 s i L Js AN R 7Y
ROC ik, If it ih & T (AUC) , 5 R Bon. 1
5 Dickkopf-3 . PDGFRB 7K3-Fal Jz — F B4 Wil A1S
BN AUC 43918 0.776 .0.767 .0.846, &
AT ALS B INHBEAS () AUC KT % sl ks
M(Z/P=2.076/2.159 .0.038/0.027) ; IfiL.7& Dickkopf-3 .
PDGFRB 7K -5 Jz — F A 0 ALS B E HUS A R
B AUC 43514 0.786 .0.769 .0.866 , . F B4 il AIS
BEMEARN AUC KT & Bk (z/p=
2.114/2.376.,0.031/0.019) , W35 4 & 1.2,

% 4 IL7% Dickkopf-3 . PDGFRP 7K X AIS I IR A 37
JEAN BB T30 A

Tab.4 The predictive value of serum Dickkopf-3 and PDGFRB

levels for the occurrence of cognitive impairment and poor

prognosis in patients with AIS

Er=R
PN
Dickkopf-3 589.30 ng/L 0.776 0.701~0.850 0.786 0.805 0.591

HWHE  AUC 95%CI  THRE FERE

PDGFRB 1.83 wg/L 0.767 0.674~0.861 0.773 0.833 0.606
THBRA 0.846 0.783~0.909 0.857 0.688 0.545
HE AR

Dickkopf-3 567.50 ng/L 0.786 0.711~0.861 0.807 0.816 0.623
PDGFRB  1.67 pg/L 0.769 0.687~0.851 0.795 0.842 0.637
THKA 0.866 0.807~0.926 0.877 0.693 0.570

B 1 I Dickkopf-3 . PDGFRB /KTl AIS s &N Rhs i
ROC £k

Fig.1 ROC curve of serum Dickkopf-3 and PDGFRB levels in

predicting the occurrence of cognitive impairment in

patients with AIS
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Tab.3 Multivariate Logistic regression analysis of the influencing factors for cognitive impairment and poor prognosis in AlIS patients

A A5 B1E SE {4 Wald {i Pl OR 1 95%CI

NI
Vg EVNCADI RS 0.424 0.263 2.118 0.113 1.528 0.912~2.558
TC 0.753 0.284 4.761 0.009 2.123 1.216~3.704
HDL-C & -0.645 0.319 4.132 0.045 0.525 0.280~0.980
ABE BT 5 -0.573 0.205 4.905 0.006 0.564 0.377~0.842
ABE NIHSS $£3 7 1.182 0.337 5.617 0.001 3.261 1.684~6.312
Dickkopf-3 &5 -0.713 0.115 7.376 <0.001 0.490 0.391~0.614
PDGFRB 0.763 0.213 5.692 <0.001 2.145 1.412~3.255

HEARR
A EYNCAR RS 0.817 0.312 4.729 0.010 2.264 1.228~4.172
TC & 0.376 0.254 1.989 0.145 1.456 0.885~2.396
HDL-C & -0.281 0.159 2.471 0.083 0.755 0.597~0.953
APBE BLiTAr -0.594 0.179 5.428 0.001 0.552 0.388~0.784
AB% NIHSS 531 1.145 0.354 5.344 0.002 3.142 1.570~6.289
Dickkopf-3 % -0.679 0.217 5.311 0.002 0.507 0.331~0.775
PDGFRB 0.728 0.292 4.603 0.014 2.071 1.168~3.670

B2 Ifi7E Dickkopf-3 PDGFRB /K-F-HUil AIS f & U A K Y
ROC HhZk
Fig.2 ROC curve of serum Dickkopf-3 and PDGFRP levels for

predicting poor prognosis in patients with AIS

3 %W i

PR BR L2 P2 by T R v I 2 UL R R,
AR DCIRHE AN A W AU AR, e 23 M 2 TR AL
H AR O o 22 T RE i A, T S e R R AR T
U B AR AT IR T, AR T A
R IAT L TS B4 BN 2 S O A g T4
R0 o R P 2 8 e B A RS AR
THREREAT , M0 HL2E rb 5 DA B 14 295 238 AT 3k 209% LA
b B AT D RE AT TS RRERS: TR R |
s [ e ik 45225 Aol DA A E BE B TR, 5 AN AT BT
P, 26w 5 DA R A S8 A I D RE AT BE Y B, B

FEk R R A R, PR B RS B R Y B G
gL G AN AR SOV Bt G A v R R T
LI REZ I TR B 45 1) & AR A 25% LA 1 R
PRI D) BE T KU 55 1) £ 2 1 DR mT 5 (b
Y, T LA Ak 2 el it 1 G 2 o D 4G TR A XU
0= T

Dickkopf-3 J& —Ff 73 A B & 11, 4 A 25 X o T
Jeftfk 11p15.3 b MXT4r F BT 290 3 813 kDa, &
Dickkopf % 1— 515 . Dickkopf-3 4+ F 5 Dickkopf-
1 Dickkopf-2 Fl Dickkopf-4 L AN, Bk T 2 i
FEORSF EEE E R S A S, B & 1A N I f5 5K,
M H. Dickkopf-3 A% 4 fith 32 PR A5 Ho Al ol B3 3 =[] —
YL AR Dickkopf-3 il 3 Wnt/B-catenin 125
SEF AN RR  TEAN A A K I EE AT Ak g
PR AR IR Y O T, ORI R TR L O
IR R A BS54 Dickkopf-3 7E 22 Fif il
LRE PRIz N, 5T 2R B, Dickkopf-3 7E
e i A R R R S R AR SRy T b Rt
PERRAS Hh 8 5 2R Bl 205 A2 1 LR AR S v g,
Dickkopf-3 Hid 2354 B F #h Sk &, I 0 2 K Mg
Sk AR SR R A5 AR AT 45 R
R IR 2H 5 13 P Dickkopf-3 . HDL-C /K-
S ABE B PF43 i IR TR NN AT 2, W5 A R4 A8
LY 1 Dickkopf-3 7K F S ABE BI PF 43K T Fil f5 R
U4 , Dickkopf-3 ,HDL-C , A B¢ BI 343 ¥4 2 5 i 2 1k
e i A A e g DA R A A AR B R 2R Dickkopf-3
ABE BL T4z 5 i) 2 e it fig 7 v £ 2 3905 R 1R 17
PRAP R 2R, X A M dfe A o A e 8 3 DA B A R AN R
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s Y EA WA E . 3568 Dickkopf-3 fIlKFEANE
INAIBREAG A AR A DG B 5 A R HUS A G, $ s Hfe 4
JE RSB E IR E P BRI A A, T
AEIOTRIE G F A | ARl i v I AR P R I T Dickkop-
3 KSFEFEAR, 559 155 I B A 2 T RE 4 R R A OG,
Dickkopf-3 5 Homerl 25 B4 TR 200 Bl i 1 i 25
T EE M TIRESS R A RE B . A BF S AGE il
1% Dickkopf-3 1 2 2ut: Sl i M s 4 v i8S w2 T B
ARV A U A= B R R A, HARIK S #Y Dickkopf-3
5 BRI I S AR

PDGFRB 2 Ui/ AR A 1 PR32 AR 50 1Y) — A
WA AR — R AR 5 o FE M g
FATC I B RN 2 0 5 B 1) e R M PR A B OCEEE
YEF ,PDGFRP 114 55 235 15 i it M g 463 497 1) OC 3R %%
P ORI R B, I HIE RS2 R 1S PDGFRB
TC 7KV B A B NIHSS 1153 B it & TR N M B 4
FiUGAS K2H B 155 PDGFR B 7K B &0 2 A B
Bfa] A BE NIHSS P53 B = T Hls R 4740, PDGFRB
5 TC ABE NIHSS P43 2 5% Wil 55 25 D\ 0 s i 1) s
KX %, PDGFRB 5 & 9 2= A Be it ] A g NIHSS T
G3 ¥R e £ TS R A R 2R, R A 3 DA R A R
KRR HA A E 3 PDGFRR A #
R — A4l Bl PR G 0B W bR R, R R
ATS JE N HIBR A FIAS B T B4 o XU R, A OGBS
F W, L7 PDGFRB 5 AIS WY & 1k 778 & #H & 1k,
PDGFRB nI{E A AIS Js 1 . T A9 —Fh J i 4 77
AWFFEIE K B, L3 Dickkopf-3 . PDGFRB 145 A il
I 2Pt it i A b R B DRI R A AN R T3S 19 AUC
PIRA G A B AGI , AE B I R U X v AR
H VAT IR SIS B, o R A N B S T
4 &

25 [k 175 Dickkopf-3 F& #1 PDGFRB Jt
5 AIS BAEINAIFR RS AR KBS 926 R 2%, o] g
BV A R R A TSRS RN B TS A T e b i 4, A B
TG B N AE BLANAYT RS . AR AR —E W)
ARZAE AR JE T ST 5 Sd T
KBEAS AN L2 0 R B 5T, IR Dickkopf-3
PDGFRP 7E 2Pk i M i 4 v J DA R i A v iy
ARSI, APl HASE e RS 1 o0 o o B 1) o
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1EE HHk A

SR R IR E RS E TER 3 N I SQ
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M 7E ALDOC SNTF NSE 15 5 5 4E v #8455 28
WG ) R8T

XEP BB S Rw o, EY e [~ [

FEETH ¢ WA B2 RHE OGRS L 5 H ( LHGJ20240013) E v
PEF L. 472000 A0 RE =1 Tk, SEVR) =0 IR B il 2R EORERL (ZRAF BRINAR PR E) AR (R ) | g R (BkEE ST )
WAEVEH : XN E-mail ; 18639881179@ 163.com

[# ZE] BHH HITMIERHEE C(ALDOC) .o Il 458 H N g B (SNTF) i 2 ohe 5 M B AL i (NSE ) 3=
R EEAEGED(CC) MEABUGHCHR, Fik  HEEL 2023 4F 2 JT—2026 42 J iﬁfvﬁ:ﬂmﬁm«sﬂ&uﬁ ) CC 4 333
B AR B R B CC BE A N RAEL 78 B HAEZH 95 4 EAEAL 160 £ #R4E 28 d TS ¥ HAE CC BH /N FUR
AR 81 BIFITI G BRI 79 4, SR FBGER S fe O FA A 13 ALDOC (SNTF \NSE 7K ; Spearman FAH X R &L
4381 CC BF M ALDOC SNTF NSE 7K-F- 595 15 F2 BE A AH M ; 2 & Logistic MM EE CC BH HUSE A R 15
Wi R 3 ; ROC HIZR 40 HT L% ALDOC (SNTF \NSE /K -3 HAE CC BEF TG A R TINAEE, &R FEH PEd &
SE CC B F 1MW ALDOC SNTF NSE /KM T+ 5 (F/P=169.912/<0.001 ,200.003/<0.001 ,26.810/<0.001) ; CC
FHIML3E ALDOC SNTF NSE /K V-3 5% 15 R 2 1A (r./P=0.731/<0.001 ,0.689/<0.001 ,0.739/<0.001 ) ; 5T )5 K
GF P 2H LA, R AS B 2 R 3 L IR E ] STt 578t i) R R B = 5 mm HeBiliE7  AF3OK, GCS PRAMIK, 1ML 7
ALDOC .SNTF NSE 7K ¥ & (x2/P = 9.489/0.002 ,7.936/0.005 , 8.472/0.004, t/P = 2.779/0.006 ,2.496/0.014 . 6.475/<
0.001,6.582/<0.001,3.161/0.002) ; HEFLAL R RIS 2B =5 mm ,ALDOC J+ 5 SNTF Fti NSE JH & Jy
SE CC HET G A B GRS R 2 [ OR(95%CI) = 3.499(1.321~9.270) .2.859(1.032~7.920) .2.395(1.089~5.264) |
3.421(1.976~5.925) .1.144(1.078~1.214) 1.327(1.164~1.513) ], GCS 11435 MM sr AR 3P 2 [ OR(95%CI) = 0.288
(0.126~0.657) ] ; IfiL¥ ALDOC ,SNTF | NSE 7K F 5l K = 3 156 A Flil #5 i CC AR FilJ5 A R AUC 433128 0.764
0.771.0.746 .0.915, =FBEEA T4 A S8 T AL RE (Z/P = 4.412/<0.001 .4.377/<0.001 ,4.897/<0.001) , it CC
B ML ALDOC SNTF NSE /K FTH i, B 5 E M E S VIAHC , = F N EE CC B BUS A B Ay b Sz 10 B 5, Bk
A R A TR K B AT

[RiR]  Wadsedls, BAE ; BEMEAE C;o T 95 N o v B M2 o i me L g TS

[hESES] R651.1°5 [ xEftRIRAD] A

Relationship between serum ALDOC, SNTF, and NSE levels and prognosis in patients with severe cerebral contusion

Li Meng™ , Liu Jianzhong, Yao Huifang, Chen Liwei, Wu Shaohua. * Department of Neurocritical Care, Yellow River
Sanmenxia Hospital, Henan ,Sanmenxia 472000, China
Funding program . Joint Construction Project of Henan Medical Science and Technology Research Plan ( LHGJ20240013)
Corresponding author: Liu Jianzhong, E-mail: 18639881179@ 163.com

[ Abstract] Objective To investigate the relationship between the expression of serum aldolase C (ALDOC), 1l -

spectrin N-terminal fragment (SNTF), and neuron-specific enolase (NSE) and the prognosis of patients with severe cerebral
contusion (CC). Methods A total of 333 patients with CC admitted to Sanmenxia Hospital of the Yellow River from Febru-
ary 2023 to February 2026 were selected and divided into a mild group (78 cases), a moderate group (95 cases), and a severe
group (160 cases) according to disease severity. Serum levels of ALDOC, SNTF, and NSE were detected, and the correlation
between serum ALDOC, SNTF, and NSE levels and the condition of patients with CC was analyzed. According to the 28-day
prognosis, patients with severe CC were divided into a poor prognosis group and a good prognosis group. The influencing fac-
tors of prognosis and the predictive efficacy of serum ALDOC, SNTF, and NSE levels in patients with severe CC were ana-
lyzed. Results Serum levels of ALDOC, SNTF, and NSE increased progressively across the mild, moderate, and severe
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groups (F/P= 169.912/<0.001, 200.003/<0.001, 26.810/<0.001). Serum levels of ALDOC, SNTF, and NSE in patients with
CC were positively correlated with disease severity (r,/P = 0.731/<0.001, 0.689/<0.001, 0.739/<0.001). The 28-day poor prog-
nosis rate among the 160 patients with severe CC was 50.63% (81/160). Compared with the good prognosis group, patients in
the poor prognosis group were older and had higher proportions of pupillary dilation, abnormal basal cisterns, and midline
shift =5 mm, lower Glasgow Coma Scale (GCS) scores, and higher serum ALDOC, SNTF, and NSE levels (X°//P= 2.779/
0.006, 9.489/0.002, 7.936/0.005, 8.472/0.004, 2.496/0.014, 6.475/<0.001, 6.582/<0.001, and 3.161/0.002). Mydriasis, abnormal
basal cisterns, midline shift =5 mm, elevated ALDOC, elevated SNTF, and elevated NSE were independent risk factors for
poor prognosis in patients with severe CC [ OR (95% Cf) = 3.499 (1.321-9.270), 2.859 (1.032-7.920), 2.395 (1.089-5.264),
3.421 (1.976-5.925), 1.144 (1.078-1.214), 1.327 (1.164-1.513)], and a high GCS score was an independent protective factor
[OR (95% C/) = 0.288 (0.126-0.657)]. The AUCs of serum ALDOC, SNTF, NSE, and their combination for predicting
poor prognosis in patients with severe CC were 0.764, 0.771, 0.746, and 0.915, respectively. The combined prediction was su-
perior to each individual marker (Z/P = 4.412/<0.001, 4.377/<0.001, 4.897/<0.001). Conclusion Elevated serum ALDOC,
SNTF, and NSE levels are associated with disease aggravation in patients with CC. They are independent predictors of poor

prognosis in patients with severe CC, and their combined application demonstrates higher predictive value.

[ Key words )
enolase; Prognosis

Jixi #4755 ( cerebral contusion, CC) F2&= 814514 fii fixi 45
43 (traumatic brain injury, TBI) H 4 WL H 5™ & (1) 28
A HEGE CC B2 T BURH AL T A I 80sk ) 3 22
P R, R E CC R X BUS A B
Y S, M2 JTRE 5 P M B A B8 ( neuron-specific
enolase, NSE) fE R Mot titriiyy, 5 CC
SR U AR G ARG PRTAS f (B AT PR
ZRME RN TE CC 4k & P 45 o 2 b & 5 51 22 AR
FH' . B4R C (aldolase C, ALDOC ) 42— B % it
it , HoKSE T 5 R I T AR M L s AR O &
R 2504 % PR, 3% ALDOC 78K B TBT A58 3
IR o -3 A N I A B (o Il -spectrin N-ter-
minal fragment, SNTF) A ,Eﬂﬂv—ﬂ%%‘%
AN A IR R 2 on ThREZ T, AR AR,
TBI S8 K SR B ik 4 21 rb i) SNTF PR 58 5 9%
1B PR RAR B DA . ARSI T CC R I
1H ALDOC SNTF |NSE 7K V- 595 1% M U5 09 AH 5
DA A B T R R Rl OB A
1 #EREFRE
L1 IGRBORE  BEHL 2023 4F 2 H—2026 4F 2 J #{{H
=R BRI CC B 333 1, MR e 7 1 5 [ A%
P raf Bk B F P53 (Glasgow coma scale, GCS) |
CC BF T MEIELA (13~ 15 43,78 ) FFAELL (9~ 12
53,95 ) FEAELL (3 ~8 43,160 fil) , FEAELL: B 50
B, % 28 ], 4Fis 20~79(51.24=11.65) % 3 e :
56 11, Zc 39 ], 4E 1% 20~ 80(51.56+11.53) & ; EAE4H .
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AP SR LA, 27 g it 2 X (P>0.05) , B

Severe cerebral contusion; Aldolase C; « II-spectrin N-terminal fragment; Neuron-specific

RTINS T 2 O T (g L o A Bl
(EC2022111) , 3% o8 Jm s [ 3 0128 2 A [a) 245
1.2 JRPIEREARE (1) PATRHE: DFERR =18 2
@23 /5 CT/MR #i2 CC; @A = ABERH A <12 h;
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1.3 W bR5 07k

1.3.1 I RBORHISCEE S AR B P00 AR A% AT sk ik
Bl A0 IR 32 0 28 A e s ] | L SR e 1)
T L R PR, =5 mm SRR
BT GCS P FIABERT WBC CRP Z5Ilfs R EHL,
1.3.2 IfiliF ALDOC SNTF  NSE 7K P-4l . T A B 24
H SR A 85 25 HE R Bk i 3 ml, 2.0 B B W . R
JFEV Tt 306 B 72 W B 2 A ALDOC (X DUR BE A= W B 42
AR AR &, 585 P09972) (NSE (s 3k
Fig 4 A= W) R B AR B R & 58 9 E-EL-
H1047) ;>R FH A 57 & 06 S0 8 23 B 5 460 SNTF 7K
SRR S BESCHR[ 107, DA Meso Scale Discovery
HLAL 2R kOB & LA, UL Abcam 28 F] ) D8/B7 H
SEREDUANE AR BUA , SR T SNTF L0 A7 s 45 57 Mk
U HEAT AL

1.3.3  HE CC B WS WAL Jor 4. R4l A e Js
28 TR AR CC B 73 NS A ROF2H 81 {5 Fn i
Jo RAEFIEE 79 191, FUS A R g SCHAS R BF U5 1 5%

<34,
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1.4 G0k WA SPSS 28.0 Fpab g . i
BT R LUBE E B L (% ) R | 21 18] Fe SR H X2 K
5 AR A IEA TR ORI DL vxs 3RR 2 4] LA
SRS AEAR B, Z4 B LB R F AR
Spearman BRAH 2 R B CC B35 ML ALDOC |
SNTF \NSE 7K - 555 1% 72 BE (R AH Gk s 2 Logistic
BT EAE CC B 5 AN R B2 M R 2 ; ROC il
RIS ALDOC  SNTF  NSE 7K F-Xf B4 CC 5%
UG A R FNRRE . P<0.05 N2ZESA G FE X,
2 8% B

2.1 AFEPHIERE CC B I ALDOC  SNTF ,NSE
KL E BRAEA . PAEY]L, EAEY CC B E M
ALDOC SNTF \NSE 7K PARIK T+ 55, 25 5 A Ge it 24 2

(P<0.001) , WLZ& 1,

F®1OREA PREA EAELL CC B ML ALDOC SNTF NSE

KA (ats, ne/L)
Tab.1  Comparison of serum ALDOC, SNTF, and NSE levels
among patients with different severities of cerebral contu-

sion

x2 WG RIFEHASHEANRVAERE CC R IEIRITE X
M7 ALDOC .SNTF NSE 7K Ho s

Tab.2 Comparison of clinical characteristics and serum ALDOC,

SNTF, and NSE levels between severe cerebral contusion

patients with different prognoses

T RAFIA TS A R AEZH

4 %% ALDOC SNTF NSE
BREA 78 3.97+0.87 43.97+9.10 22.57+8.13
rEZ 95 4.92+1.03 61.95+6.68 29.85+10.66
HAREA 160 6.51+1.14 69.04£10.20  34.85+14.47
F 1 169.912 200.003 26.810
PA <0.001 <0.001 <0.001

2.2 Ifil# ALDOC .SNTF NSE /K V-5 CC H &1 &
FERIAOCHE  Spearman AHICHE A /s, CC AR 3 1L
IHALDOC , SNTF | NSE 7K - ¥4 5 9% 1 2 & 52 1 A 56
(r./P=0.731/<0.001.0.689/<0.001 .0.739/<0.001) .
2.3 AFWEELE CC BFIGKF R X IME ALDOC
SNTF \NSE /K- Lt HAE CC B3 160 1Y 28 d il
JEAREZ N 50.63%(81/160) , S BLAFI2H b Ak,
T JG AN B4 R AR L IR ) i o S
Eefil P26 BE 67 =5 mm H M, GCS PE 4G, I T
ALDOC . SNTF NSE 7K ( P<0.05) , WL 2.,

2.4 ZHE Logistic BIHAMIEAE CC BH 5 AR
AR R AR CC B E B A BN RAS i (R
N1 /07, L ERgE R d P<0.05 Wi H
(EZ A IR EARA) i AR i, i AT Z & Logistic
WA, 25 5 W i L AOR R I S T h 4
fii =5 mm ALDOC J}75  SNTF J} 75 \NSE Jh5 4 #4E
CC BA PG RIS fal R, GCS W43 a7
1R 2 (P<0.05) , L3 3,

A (n=79) (n=gl) X7/tME P
(%) ] 0.488 0.485

% 52(65.82)  49(60.49)

& 27(34.18)  32(39.51)

AEWS (25, %) 50.09+11.48 55.32+12.31 2.779 0.006

W AR [ 51 ( %) ] 30(37.97)  34(41.98) 0.267 0.606
RIS (%) ] 20(25.32)  25(30.86) 0.609 0.435
FERpIE (%) ]

R B R 16(20.25)  20(24.69) 0.452 0.501

4 PRI 10(12.66)  13(16.05) 0.374 0.541

L 24(30.38)  29(35.80)  0.531 0.466
I [ 6 (%) ] 1.606 0.658

i 8(10.13) 7(8.64)

AL BA TR 28(35.44)  24(29.63)

A FHY 38(48.10)  41(50.62)

HoAhy 5(6.33) 9(11.11)
ZTEABENE] (2£s,h)  3.23x1.38  3.64x1.43 1.845 0.670
LA (%) ] 17(21.52)  36(44.44)  9.489 0.002
PRI ML B (%) ] 39(49.37)  47(58.02)  1.206 0.272
FIEH SR H(%) ] 21(26.58)  39(48.15) 7.936 0.005

HERAL=5 mm[ Bl(%)] 24(30.38)  43(53.09) 8.472 0.004

B (%) ] 16(20.25)  21(25.93) 0.724 0.395
PR EITBI(%) ] 23(29.11)  28(34.57) 0.548 0.459
GCS VW43 (xs,57) 6.87+2.53  5.95+2.12 2.496 0.014
WBC (x+s,x10°/L) 13.35£3.63  14.08+3.71 1.256 0.211

33.14+11.44 36.35+13.85 1.596 0.112
5.98+1.09 7.02+0.95  6.475 <0.001
64.26+9.15 73.70+£8.99  6.582 <0.001
31.80+10.98 37.82+13.00 3.161 0.002

CRP(x+s,mg/L)
ALDOC (x5, pe/LL)
SNTF (s, pe/L)
NSE (x+s,pg/L)

2.5 [fili& ALDOC SNTF NSE /K3F-%f H5E CC H & i
JEAR R TINSLEE 2 M3 ALDOC SNTF \NSE 7K
SEIEAE CC B E TS A R ROC £k, I 1153 il
L FHA(AUC) , 45 IR . L7 ALDOC SNTF  NSE
AKOFBh Je = 5 A WL S CC RBE BUR A R
AUC 23514 0.764 .0.771 .0.746 .0.915, = FH KA T
2 [ B I SRE (Z/P = 4.412/<0.001 . 4.377/<
0.001.4.897/<0.001) , L& 4 K 1,
3 3t i

CC /ZFR AN IVE R T 5 R 114 i 552 J55 Jeg 3508 13 ot k44
SUVERT , H AERE ™ A 2 D RE I, L HR RE CC
e Sl R A 3 N A SO =N L R o S R ]
EHURNE PO U, B0t Bk R R
AR MK R PO RO RIS BRI SR 2R B IR YT
8 it A — a2 E R H i T EAE CC R 4k & 1 A it
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£3 ZMHZE Logistic FIHAHTEAE CC BE TG R R A 520
=
Tab. 3 Multivariate Logistic regression analysis of factors

associated with poor prognosis in patients with severe

cerebral contusion

9 A5 B1H SEfH Waldf§i P{i ORH  95%CI

(SN 0.754 0.522 2.086 0.149 2.125 0.764~5.913
fiE LR 1.252 0.497 6.347 0.012 3.499 1.321~9.270
FENCHL R 1.051 0.520 4.083 0.043 2.859 1.032~7.920

LA =5 mm 0.873 0.402 4722  0.030 2.395 1.089~5.264

GCS W43 -1.245 0.421 8.745 0.003 0.288 0.126~0.657
ALDOC 7 1.230 0.280 19.279 <0.001 3.421 1.976~5.925
SNTF & 0.135 0.030 19.962 <0.001 1.144 1.078~1.214
NSE & 0.283 0.067 17.931 <0.001 1.327 1.164~1.513

&4 I ALDOC SNTF \NSE JKF X #AE CC L Hiln A R

A TR AL R
Tab.4 Predictive performance of serum ALDOC, SNTF, and NSE
levels for poor prognosis in patients with severe

cerebral contusion

Lh 3%
f b WEHE AUC 9S%CI  URUE ASSE ;;;g(
ALDOC 6.57 pg/L 0.764 0.691~0.828 0.753 0.671 0.424
SNTF 70.93 ng/L 0.771 0.698~0.834 0.679 0.785 0.464
NSE 35.13 pg/L 0.746 0.672~0.812 0.864 0.494 0.358
:gﬂ}f\% 0.915 0.861~0.953 0.827 0.873 0.701

B 1 I ALDOC SNTF NSE /KF Bl A CC /3% B A
KL ROC i1 £k

Fig.1 ROC curve of serum ALDOC, SNTF, and NSE levels for
predicting poor prognosis in patients with severe

cerebral contusion

Ui PR 2 R TUS Be 22t L IR, S 30 DA
CC BERIE I W EAE CC B BUS , X8 Ak
T AR B A LR,

CC e P i e P AL £ AT B DR 42 0 B T 5

SER R AR AN A RN | SRR I R R AR R L,
WA ICIR T IR FEIF 3G 5 A 57 B iz IR, AT A 4
O R PR G5 3E R . ALDOC 2 32 % h B I ot 4
JHO 23R Y — b 2 55 M T At %) ki T8 R 4 il , > R OB I I
20 25 HA B i R U 2 2 BU N ALDOC R A 41 it
AINEBRFTAA I, PR LA DA Ay 2 S e 2 T Mg I 4 i it
Vit BB AR Y . —TETRETE A B ST R dE R
B TBI 34 1ML7E ALDOC KT, H5ME8 CT H 4
Y AR Ak i 3 AH OC, X A2 BE TBL A — & 2 W i
B, (HEEERFsE 24 F TBI 3, % cC o2
HAE CC ABFMBUE AR, AR5 LI, CC
BHEMIE ALDOC 7K F-Fifi 36 5 17 i = i A v, HO2
JE CC A TG A R fals K2R, X5 R GE
f1 TBI % ALDOC FAFHE LS R —8", cC &
A S DR A AR A5 e 24k 2% P 461475 fE 1 R 2 I JG o
YR MR LE PN ALDOC T H B s 25 40 it 1 ] B
I 38 2o A7 B o i B R R A S R R PR, S B0 T
ALDOC /K- VB CC B FE PRI A&, — 5,
M7 ALDOC /K- T 45 7% B2 9 J5¢ Jo 40 A7 A ™ 2 it
FFEERE CC B 5 FEAIK; 53— 7 1, ALDOC 7
Al N e AT AR S T BR A MR S Ak 5 B - A
JrHRAEZEAEH, BN ALDOC 3 /b Af
W IR A0 A P bR T A el AR, 5 BB R (I S 2 I8 2%
PR TR B N, i — 0 N E R 22 T s, DT R
REAE CC B U,

SNTF J2 32 34 Y T it 22 0 b 5 40 M 15 4 45 4 1)
— PR N S B, A 48 Bl 28 40 i SZ 5 HLA P
BYLT) 7 B2k O R R T 4 A 1 R A, A 5
W o I -3 2 R MR 0T 7 A2 SNTF #4040 3885, ]
I 1 o J e il 5 30 405 A B AR A 17 Johnson
IS5, TBI HE 2 W 9€ SNTF 25 1 5 B, Siman
S USLAHE H INE SNTF /KSPAERR B TBI J= 24 h T
1 92% , A B TR TBI &2 W7, [5]5 s ) BE B i
INEAC, (AREARIGT 24 THE TBI 8%, 6T
ML SNTF /KSF-XF CC B MG R faE 40, A
WhoE &30, CC R IMLiE SNTF /K S Bl 25 5 5 hn =2 i
i, HOREAE CC BE U AS RS fE 6 &R | X AF
B REERGEZER HIRIEE I, CC AR i
R ARG , 40 0 P 5 B TR PN O T I A
B, o 1358 (2 E 1 SNTEF R A 41 i
AMEIBR , T2 SNTF /KFREE CC B9 1% in = 1
FhEr . Mg SNTF T s AN 7R 5 58 20 i B 2R 254 %
AR T 3 TS i 2 65 ) 1 PR R | Ak At 6 I 4%
A T B S M I RE SR L B R 2 M S R B G
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Al — L N E M T BRI, AR CC A TS
Z:a[w-zo] .

NSE & FZ R L T4 KRG M & o0 Kl 4
DAL 53 A 248 L5 e 1 — oW I A OC Bl , 2 5 4 i e
SRR, 22 bl 28 50 40 RS 5 S MR W IR B
NSE BEHOA 41 M S a) B - 2E A S8 G IR, 2 e pft 28
LR 2 bR Y AR 45 R R MLYE NSE
KFEFES CC BN INE & FEAE CC B s A
RARDC X 5REFEE 58 Hie i X TBI il R & X
FIRL ) (H NSE F2 %2 i s 28 et 0, e LUOKS 5
R 52 I 4 0 e Bl 2 5 i 20 2R i 40, % TBT 8 2% 7
JE TR AE A L1224  ARBFSE ROC #14k B, I
1% ALDOC SNTF NSE /K-F#il # 4 CC M3 Hi 5 1Y
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A BE I 1L 7 ALDOC  SNTF (NSE 7KV, R 17 3) 25
WSk A4 T B W B 1 28 Ak R a3 5 R IE AR 5
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IR AR AT R 2 ot KA A HTRE A 52, OF:
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[# ZE] BH AEIL TSR BIR R 245 85 105 TR S i RSP AS TS | il A
TIRIT T RIBEE M S ik, Ak BBPERER 2022 4F 1 H—2024 4F 11 H KB T KA Hho0 B/ KIETH
s BE BEISTR BT AR 4R R 146 BRI R &, B BB Z AR IR YT 7 S MR SR 47 38 3697 6 1 JEARE House-
Brackmann( HB) T #f 2T RE /3K R G TS PTG /- A TS R Ar4l 116 BIABUS A R 41 30 6, BT & E47 i pl &
HLE (ENoG) Wk B B it (BR) (R MHILHL B (SEMG ) A , R EUR 28 o Af BRAZ O F8 b T A 282 A LR 3h VB HL 457 ( CMAP)
TR BRI R I ik i v R0 I v AR Bt i S O AR B (RMS) W4 A R4 LS (1 (FEMG) 5 R
Pearson B¥, Spearman M g B A BRIE AR 5 32k HB 202 IV ~ VI FEk Sunnybrook P43 B AH &M ZHE Logistic
1A 437 T A 28 B A0 2R 3 U AS R SR B 22 25 6 [l A 45 SR 2 1 9 28 Rl A #8585 Bootstrap [ FIRRVE (FlRE IR
=1 000) HEAT AFRIIIE , R FHR R L 283 TARSSIE (ROC) #iZR B3 B2k (DCA) 2 Hr PEAS R (4 [X 20 BE 4G
ERIGRIZAE, SR BUS AR CMAP VI R PSR F BRIIK TG R 44, #8748 RMS & T
Ji B UF4 , CMAP J 08 R1 PSR F I H B IR S iEMG R T HlS K441 (1/P=13.539/<0.001 , 13.464/<0.001
4.659/<0.001 ,14.476/<0.001 ,12.431/<0.001 .9.604/<0.001 ,14.931/<0.001 ,7.567/<0.001) ; Ifi # 245 475 F& % CMAP I
I R1 IR F AR RS iEMG 5240 HB 4398 2 W3 A C (r,/P=-0.829/<0.001 ,-0.728/<0.001 ,—0.860/ <
0.001,-0.675/<0.001) , 544k Sunnybrook P43 £ IEAHIE (/P =0.791/<0.001 ,0.696/<0.001 ,0.832/<0.001 ,0.643/ <
0.001) ; CMAP ¥R R ey R F iR 3 878 RMS 5548 HB 4340 5 TFAE5E (r./P=0.847/<0.001,0.842/<
0.001,0.516/<0.001,0.812/<0.001) , 554k Sunnybrook #4325 11 A 3¢ (r/P=-0.815/<0.001,-0.808/<0.001 ,-0.478/ <
0.001,-0.776/<0.001) ; CMAP ¥R R1 BRI #5 B 28 RMS &2 M fl 2840 B 35 BUS A B Rl s fa s B &
[OR(95%CI)=1.421(1.115~1.813) .1.505(1.047~2.163) .1.088( 1.018 ~ 1.164) ] ; 5T [F] 5 5% 5 ¥ 2 1) 1) 2k 1] T 00 A5
UL IOIE | BRI 15 52 PR U 25 )5 — 20k B 4 ( Hosmer-Lemeshow Y2 = 5.236, P=0.703 ) , T3l 1 #f £ 35 105 s 2% U
WA (M T AN 0.856, BUE 0.800, 47718 0.781) , 76 G HI P (0.1~ 0.6) B LI R il 55 R8s, 45
BT CMAP BRI R IR A5 RMS A A5 2k P TN AR Y | o) i 4o 28 30 0 R U HLA IR B A T 3
fig, FLIG RS MR, Al il PR B 2R S TFUN TS AR B s i A RE R AR YT 7 SR AR LR 224K AR .

[E8#E)  miph g TS ; w2 i AR B g s IR 0 B RS R LR IR 51 2k

[FESHES] R745.1°2 [ EttRIREE] A

Prognostic prediction model for facial nerve injury patients based on neuroelectrophysiological parameters Jiang
Jiagi, Wang Xiaohong, Yin Hongyu, Liang Yang, Wu Meimei. Neuroelectrophysiology Department, Central Hospital of Dalian
University of Technology/Dalian Ceniral Hospital, Liaoning, Dalian 116000, China
Funding program . Dalian Life and Health Field Guidance Plan Project (2024ZDJH01PT024)
Corresponding author: Wang Xiaohong, E-mail: XhwangT75@ 163.com

[ Abstract] Objective To construct a prognostic prediction model for patients with facial nerve injury based on neu-
roelectrophysiological parameters, providing an objective reference for early clinical prognosis assessment and personalized
treatment planning. Methods A total of 146 patients with facial nerve injury admitted to the Central Hospital Affiliated to
Dalian University of Technology (Dalian Central Hospital) from January 2022 to November 2024 were enrolled. All patients
received standardized treatment and eye care. Clinical characteristics were assessed before treatment. Electroneurography
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(EN0G), blink reflex (BR), and surface electromyography (SEMG) were performed to obtain key neuroelectrophysiological in-
dicators, including compound muscle action potential (CMAP) amplitude and latency, R1 wave latency and amplitude, F-wave
latency and occurrence rate, resting root mean square (RMS) value, and integrated electromyography (iEMG) during voluntary
contraction. At six months after treatment, the House-Brackmann (HB) grading system was used to evaluate prognosis.
Pearson or Spearman correlation analysis was applied to examine the correlations between neuroelectrophysiological indicators
and baseline HB grade IV - VI as well as baseline Sunnybrook score. Multivariate logistic regression analysis was used to
identify risk factors for poor prognosis. Based on the regression results, a nomogram prediction model was constructed. Inter-
nal validation was performed using the bootstrap method (resampling times = 1,000). The discrimination, calibration, and clin-
ical utility of the model were assessed by calibration curve, receiver operating characteristic (ROC) curve, and decision curve
analysis (DCA). Results At 6 months after onset, 116 patients (79.45% ) had a good prognosis and 30 (20.55% ) had a poor
prognosis. Compared with the good prognosis group, the poor prognosis group had significantly longer CMAP latency, R1
wave latency, and F-wave latency, higher resting RMS, and significantly lower CMAP amplitude, R1 wave amplitude, F-wave
occurrence rate, and iIEMG during contraction (#/P=13.539/<0.001, 13.464/<0.001, 4.659/<0.001, 14.476/<0.001, 12.431/<
0.001, 9.604/<0.001, 14.931/<0.001, 7.567/<0.001). CMAP amplitude, R1 wave amplitude, F-wave occurrence rate, and IEMG
during contraction were significantly negatively correlated with baseline HB grade (r,=-0.860 to —-0.675, all P<0.001) and
significantly positively correlated with baseline Sunnybrook score (r= 0.643 to 0.832, all P<0.001). CMAP latency, R1 wave
latency, F-wave latency, and resting RMS were significantly positively correlated with baseline HB grade (r,=0.516 to 0.847,
all P<0.001) and significantly negatively correlated with baseline Sunnybrook score (r=-0.815 to —0.478, all P<0.001). Logis-
tic regression analysis showed that CMAP latency, R1 wave latency, and resting RMS were independent risk factors for poor
prognosis in patients with facial nerve injury (all £<0.05). Conclusion The nomogram prediction model based on CMAP
latency, R1 wave latency, and resting RMS demonstrates excellent predictive performance and strong clinical utility for prog-
nostic assessment in patients with facial nerve injury. It provides a scientific basis for early identification of high-risk patients
and optimization of treatment strategies.

[ Key words] Facial nerve injury; Prognosis; Neuroelectrophysiology; Surface electromyography; Blink reflex; Electro-
neurography; Nomogram

T A 22458 3 e Ml PR i DL ] 3L, = 8 S T 74 UL PA)
P JRGE SR R E AR R A R AT
16t B K AN D BE BRE A, R SUIRG A TS HAT 2
RSP R R PP AL 2 RO R TR
SR, MELL B WL Al SRR L, SR T 28 FEL A BRAEOR
AR AR BRI b 2 HL A (electroneurography
ENoG ) il i i 5% 52 & WLIA s VE #.47 ( compound muscle
action potential, CMAP ) 35 M F19E AR A, Sz ey 2% 45
13 K R BE R R AL BB o CMAP MRS K2 TS
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PG = SO~ T 22 S S ORI RE , HE R SR I01 K
SR RWIIIREEGE ST F WO S ML v b 2 1%
ife™ , Frm ML I (surface electromyography , sEMG )
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IR (P<0.01) ;2 ZHHABIG R TR AL, 22 S oG8 1
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XU T ; 55 T HoAth o 28 R G50 ; © AL E 452
Upariel EU I Y ST AR e Vg

R UG RAFH S TS A R2H w2 45005 58 i RO UL
Tab.1

Comparison of clinical data between the poor prognosis

group and the good prognosis group

BjE BRI BUEARA

o R (n=116)  (n=30) M P
B %) ] 0.025 0.875
% 60(51.72)  16(53.33)
E’s 56(48.28)  14(46.67)
AR (ks , %) 4521+9.43 52.36x8.75 3.755 <0.001
PRI (k25 kg/m?)  23.12£3.05  23.85+2.91 1.179 0.240
AR B T8 (%) ] 35(30.17) 8(26.67)  0.141 0.707
RIS (%) ] 25(21.55)  7(23.33)  0.044 0.833
Sefidi [ 191 ( %) ]
WEIR I 31(26.72)  12(40.00) 2.022 0.155
TR ML 45(38.79)  16(53.33)  2.072 0.150
1= i INLE 20(25.00)  11(36.67) 1.631 0.202
TR (x5, d) 9.65£2.47  10.16£3.26 0.940 0.349
ZREHE (%) ] 0.502 0.973
FER MR R R 75(64.66)  18(60.00)
L4 20(17.24) 6(20.00)
&Y 12(10.34) 3(10.00)
F AR 7(6.03) 2(6.67)
HoAthy 2(1.72) 1(3.33)
FLL HB [ B (%) ] 37.492 <0.001
I~ Mg 89(76.72) 5(16.67)
IV ~ VIZ% 27(23.28)  25(83.33)
HE Sunnybrook W43 (as 7)  48.32+9.64  38.52+8.45  5.083 <0.001

‘BE;Sunnyhrook TR D BE VT3 0, 45 ThI 70 i 10 R A% (20 I3) . A+
BEI(60 43) JKAFIZ B/ 25/ RS AR (20 43 ) =ANHEBE W43 0~ 100
o AR AR R T AR

1.3 RIS BEBIRANRMEREEBIRIT TR I
[ EFC A B R PERR A3, (1) 2593097 . 2 (R
FE<2 J) 4T HE R BT R B W e, IR E e s (2K
WeAsTE)30~60 mg/d,iELE S d, 25T 5 d NEH
W B EITRE 10 d) 5 AR f R A BB BUm
FE2GW), DIRBTE 8 0.2~0.4 g/, 5 H 3~5 K, 5
AR EES 0.5~1.0 o/, B H 2~3 K, JFfE 7~
10 d; 2R T E SR L5 (WP RE e T8 SFR) £ 3
ZHEWEEE 0.5 mg WL I ST e ER Ik 4T, 2 H 1K,
BE3I R, HELGHEMALNEARIKE, (2)9K
T =2 JA 0 B IF R AR Z 4k, I G W B
IBYT, LAGE R VR G A S5 2 WL D Re . T RR
FINRCaFRIE PATIR s v BB S5 SE SR ) BAk
JrdiREINGE, SUR R ) BRI FE 1~2 s, HE 30
W RIS, e 2 A IR AR RE 1 ~2 s Je I ITF,
HE 30 U BRI, WUMBEE S I3 REE 5~6 s,

FA 30 Yt S, 101 A 1) WG AR g 22 I 58 1 2 1A
TREF5~6 s, T 30 K, BHIIZ2~3 K, WHHT
TRIT T I 2R AL BRI 45 T M e G R R
7, BEC10 min, B H 1K, (3) IR 2L IR I F &
ANAE R B FER AR IR M (MR B2 0.1%) , Bk 1
T, 5 H 4~6 W A A R AT 213 RIRE IR T T IR K
SEREAEDY AR 3~ 5 min 258 851040, LRI A
JE o Ao (i IR 5 s IR D 3 5 A R, T B 2 i M A
AR

1.4 P PG A

1.4.1 ENoG #:#% . % JH Keypoint. Net JJLHL K17 % H o7
AL(FHZE PH A T AU BN CMAP %1 . CMAP 7k
W1, R B R R R P R T R, BT RN 2R
LR AR S TR R AL, 10 S H AR 3R 1
e, BT RAR A T AL X e IR S D fg ) K& 4G T
WLE Ak (TR SOBISCINRE ) 3 275 il i) & T IR S M i
51 em A AREE M NLICSE) FHIZ 5% 1 em
Ak (O I8 11 IO 55 ) 5 42 b F AW T [ 000 75 8 = £
LXK, J08cS 80 R T8 0.1 ms, BT R 1 Hz, H
PR EE N 5 mA FFURIZ D 3 1 %2 5 K I I AS P4
T (SRR, T H N 10~25 mA) BRI, i
SESE. RAUE 200 wV/DIV, F4H # EE 2 ms/DIV, 1§
Vel 20~2 000 Hz,

1.4.2  BR fufr A [m o s & il s i
BT —OUHE_-05 (HE b iR R sg Ab ) |, R R 11
FELRI 5 0 57 FEL A SR FH 2R 1T LA , 0 T RU AR A2 T AL
Zerbol Al SR E T R AR S 5% 0.5 em &b 42
HH A T b AT I 2 R R B
0.1 ms, FIFA 1 Hz, JEGREE 10 ~20 mA AR UK
PR A A P RE I ph 22, 98 Sk S8 R R
500 wV/DIV, £ HE 5 ms/DIV, JE I 75 F 20 ~
1 000 Hz WREEFEHS . O R1 PEVEAR T, R1 B
1.4.3  F ks A Casa) b s o7 . il sk HL A
SR HIELC B BT H b, 55 e TR 3 T 52 30° £ 4 AL A8 ) 20
WLCRAEH T 7 UL AL ) | B RS [ € T~
RO 8 AR T T A 8 T Ak SR R B R AL (T
FATTF 7 1.5 em Ab) , BAMK 590 5% s BB B O 2.0 ~
2.5 em; ZHHEMCE TIC RS TF 1 em A0 B2 T3
T 5 422 b P AR BT (RO AR O, S i
FFE 0.1 ms , >R FH B SR HER E GEE A 15~30 mA ) ,
HELL R 20 W, R 1 Hz, 0k S50 RBUE
200 wV/DIV, ¥4 & 5 ms/DIV, € I 75 Fl 30 ~
10 kHz K5 B IF 34k H R >40 WV ARG LA B E A F
Peo WEAER . F B B3R (20 YRR bRl R F o
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AIRELS L) JF SR

1.4.4  SEMG 45 ; 5K FHl Nihon Kohden JJLHLI% % Hi {3}
RGE(HASCHRAT) o BARAE R — IR -
AR THT LI, 0 S0 Al DUt 3 2 000 TR A i L (R | E
Ji) B A E L LA U O 225 R
Kl T4510 55T 2 em AR AYTCIILPA FFF 2 X R 1K
Fe b r BROREUG T  1i7 1E P BB I8 SRS R
1 000 Hz, JE i 75 Bl 20 ~ 500 Hz, 7 (& 100 wV/DIV,
I 100 ms/DIV, KA B E L L FRE T
SEMARHESIAE (FTIR BEJE s i S8 e r i) | A
SIVELERE 5 s KD 10 s, BEAL 3 W, A1 sk LA Wi 4
B ILEEAS 5, WELTE AR i B A 77 HRAE (root mean
square , RMS) | W 48 25 FR 40 L EE A ( integrated electro-
myography ,iEMG) ,

1.5 Geil2rik R SPSS 25.0 FAHEE 1T 58
T, THECOR USRS G 1 L (%) e, IR L
BERHI X K3 £ 5 ES A i H R DL xes R
7N, 2 B ORI ST AR AR ¢ 5256 5 >R Spearman 1%,
Pearson {E7r BT 8 AE B AR bR 5 JE LR HB 09 SE 2k
Sunnybrook FE43 A ; 2K &K Logistic [543 47T 1]
M0 B USRS R B9S2 R R 456 mH S50 2
il 51 £k FE i A 76 3 3 Bootstrap  H AR (R IR
=1 000) FAT A FREAE R M HEM 26 2l E TR
FAIE(ROC) HIZR BRI HTZE (DCA) 23 B Ak A L Fg IX
OrPE RHERE Rl RS AP . P<0.05 25 A1 GEit
=94

2 # R

2.1 2 Mg A IR bR L. UG A R4 CMAP
AR RT BRI F BRI T HUS R4, i
B2 RMS & T HUS RAFZH, CMAP B0E (R1 S0  F
PR 4GS {EMG IR TS R4F4H (P<0.01) , I
®2,

2.2 Mzl A AR AR S L HB o g, R
Sunnybrook T 73 A M Br 1T A B 5 R A
CMAP PR R1 PR F P PR Wi 45 iEMG 5
LR HB 2 A K, 5 5L 4R Sunnybrook 143 & IE
FHF(P<0.01) ; CMAP PRI R PRI F IR AR
W # B RMS 5 HB /2 IEHE, 5L
Sunnybrook 4345 7 A& (P<0.01) , lL3& 3,

2.3 ZHE Logistic [B1J35>Hr #2845 5 F8 3 TS A
Rz R DA 24 85 15 A R R AR &
(WRAEL N1 7807, LAAERY JEZR HB 732 (IR
H:V~VIZ 1" T ~ Mg k“0”) FLk Sunnybrook
P (CMAP 0 (CMAP 3R] R1 SRR IR (RT3

PR F O B F AR R AR RMS 4 A
IEMG(iEge a7 JFEAAA) M A&, #fTTZH &R
Logistic P15 738, 45 5 .7~ : CMAP BRI R
R H 2 RMS S A S 5 A R
M7 fE B 2R (P<0.05 8% 0.01) , W& 4,

R2 UG R ST R AL A0 85 bl 28 v 2F PR
Tab.2 Comparison of neuroelectrophysiological indicators between

the poor prognosis group and the good prognosis group

PR R4 BUEARA

mH (n=116) (n=30) ‘M P
CMAP ¥ (mV) 1.82+0.63 0.38+0.12  12.431 <0.001
CMAP 7RI (ms) 3.26+0.53 4.85£0.72  13.539 <0.001
RI PRI (ms) 11.05£1.34  15.26+2.11  13.464 <0.001

R I IE (mV) 359.67+96.42 185.52+45.23 9.604 <0.001

F IR (%) 38.19+5.03  23.08+4.57  14.931 <0.001
F AR (ms) 15.53+4.09  19.65+5.12 4.659 <0.001
RS RMS( V) 7.52+£1.07  11.51£2.11  14.476 <0.001

425 iEMG(V + s) 132.53+35.49  81.32£20.65  7.567 <0.001

K3 MZHEAIER S RL HB g Lk Sunnybrook P43
B AR 73 AT

Tab.3  Correlation of neuroelectrophysiological indicators with
baseline HB grade and baseline Sunnybrook score
o HLk HB 72 2L Sunnybrook 43
r, fH PE r i P{a
CMAP I I -0.829 <0.001 0.791 <0.001
CMAP ¥R 0.847 <0.001 -0.815 <0.001
R1 PRI 0.842 <0.001 -0.808 <0.001
R1 IR -0.728 <0.001 0.696 <0.001
F i B -0.860 <0.001 0.832 <0.001
F e R 0.516 <0.001 -0.478 <0.001
FEA RMS 0.812 <0.001 -0.776 <0.001
W2 iIEMG -0.675 <0.001 0.643 <0.001

2.4 EMEHEE TS A R TSR E
FZHE Logistic 1553 Hr 25 544 52 51 £k 1&] 151 110
B ARG R 29 [0 3 R 8 ( B (EL) W37 A 1oz Tt
OPAUER BT AR I 20 B A BB E S 0~ 100 43, L
K1,

2.5 AP B E TS A R BB R G UE N
BIE 7 AR T 5 S b T 1 — it v, L
B BT ( C-index = 0.856 , Hosmer-Lemeshow x2 = 5.236,
P=0.703) , WLIK 2; ROC HhZE o , #5280 S0 i pff 2245
i AT A R B IR T FLA 0.856 (95%CI 0.820 ~
0.892) , HUBEE 0.800 4 57 0.781, ULIA] 3; DCA £k
BN TE 0~0.9 555 XU B3 1B P, 310 4% 1R 7RI IR
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R4 ZIHNR Logistic [M1JA70H7 T A 22450 18 & BUS A R A5
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Tab.4 Multivariate Logistic regression analysis of factors influen-

cing poor prognosis in patients with facial nerve injury

R Ty B SEfH Wald{ P ORH  95%CI
GHIPN 0.069 0.051 1.830 0.176 1.071 0.970~1.184
CMAP R K 0.352 0.124 8.058 0.005 1.421 1.115~1.813
R1 PR 0.409 0.185 4.887 0.027 1.505 1.047~2.163
# S RMS &5 0.085 0.034 6.250 0.012 1.088 1.018~1.164

FLL HB 344V~ VI, 0.518 0.382 1.839 0.175 1.679 0.794~3.551
H&% Sunnybrook W435-0.021  0.019  1.238  0.266 0.979 0.943~1.016
F SR 0.063 0.051 1.529 0.216 1.065 0.964~1.177
CMAP PR K -0.478 0.421 1.289 0.256 0.620 0.272~1.415
R1 R K -0.002 0.002 0.896 0.344 0.998 0.994~1.002
F LR -0.042 0.044 0.911 0.340 0.959 0.880~1.045
4545 EMG /& -0.006  0.008 0.563 0.453 0.994 0.978~1.010

L4} [ a0 a 10 ol 6l T B0 qiy 100

W T

CHAPHR M (0s) —e— 7 15 5 5% § 6
RIS A (ns) 5 & 1 @0 g2 2l
M RS V) o 11 12 13 04 15 16 17 18

Agdar 0 20 A0 B HG 100 120 140 160 1RO 200 220

kg 05 05

LIS A~ B4 LRL I g 4 W (] 0A0Te o

1 T 245 1 23 T AN R A 47 2[R S A Y
Fig.1 Nomogram prediction model for poor prognosis in patients

with facial nerve injury

B2 BLRIRT TSR S o T 2%

Fig.2 Calibration curve of the Nomogram prediction model

3 %W i

TR 2 O R A2 2% | FLD)BE K B 0 R A7 A o 35
AR A2 S5 B 23 S8 AT 3t B T B NS PR R A2 2l K
RIS ATEE S IR S A ER i

3 Ak ISR T e 22451 1 B USRS R A ROC Ik
Fig.3 ROC curve of the Nomogram model for predicting prognosis

in patients with facial nerve injury

B4 FIREBEAIT) DCA ik

Fig.4 Decision curve analysis of the Nomogram model

I, XA e 4543 J5 D BEK 52 0 PEA 5 U 0 2 I
PRISYT A0 2R R R R 501 100 J A O 1) S B R 28 9
g s T T L XHRARTR YT O R R R B
BAREE R g A BUG I RE % & 0L 1L
AP XIRER S, M TSGR IE B A
B AU 5 L AR 5T TR 4 e 2 v A
FREEBR , RGARVT T AP B BUS s R R
IR CMAP RIS R BRI Je i B
RMS B2 HUGE A RS R R, X =848 5
S AN [ A 22 T 4 7R T A 4 4 40 1 s BT A, (]
Fa A DI RRR S LR G IR R . JEF Lk oG
AU PRI 2R A 11 ) e P 0 A AR | 6 56 HL A 4R
o P TR R R 551 R S P, AT SRy iife R 2 A R 4018 )
T AN B KU 3 T AR R T SR P HE R |
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CMAP W ARIVE R PEAL T #2202 B S A% 3 D RERY
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i A Bl R A B B R AEIR , E A BUIRES
T, BERE A 2 A T T O e ot 22 o 3 DAk BR PR B A
S AR IS R R SO R e SR s
BT 4X — i 2, fff CMAP ¥R 1) 52 P4 AE PR 2E 4
FLAE A R B 5 2 0405 1 77 TR R S O AR OGN
R VORI A PR 3 ST B Sl B R AR
TP 2 A B i A 2 D R R | B SCHHEY 2, I A8 IR 7
TNESUR AL ALT 4 il T B S v Ak 38 T p 224
212 1) e A B DRI S K R A R ik S S
IS SER I Z 45, t T R Ik 32 g o v o 428 T S
(AL T DIRE , Xof it 22 30T i A5 40 1) A H AR 8 v
HASMEFEbR , JUHAE 1945 45 5 G B 1 450 5 vh BAy
EFSWANE >, H RS RMS 1T 5 234G LA
P2 SCRE 2 W A i, T A% O AL AR T
R 5 WA dE RS e e 2k, S BOR & A A ME2F
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[# ZE] B HHE LRS- E5H SR EYAEMAEGE 19 5B (CYFRA21-1) B-HIHIE 2(B-
arrestin-2) %] JFRE Ak 5 35 & 26 I PR S 1k T8 VK 5 FE ( CSPH) I TMAN(E . F53%  #EHL 2021 4F 4 J1—2025 4F 10 F1
2[RI B B T Ak P RRITA 1 BT RE Ak AR 2 287 BiAE K T BB AL AL AR AR AT & O 1 A6 B ( HVPG ) A il 45 S0 JiF 168 1k i
F 45y CSPH W4 80 il FIHlE CSPH MEZH 207 41, 5y 326 B[] 193 = o et R A A 3 287 46114 Ay fit e xof PR R I Tl K i 3%
W Bt S AG I 1L 7 CYFRA21-1, B-arrestin-2 7K ; Pearson 23 H7 L7 CYFRA21-1 . B-arrestin-2 7K 35 HVPG {8 A I
Z A Logistic BIHSHT FFEAL 35 & 4= CSPH B2 M B & ; 3210 E TAERHE (ROC) 44 #r il CYFRA21-1, 8-
arrestin-2 ZKF- TN TS Ak 8 % & A4E CSPH MM, SR AL ZH A 5 1T CYFRA21-1, B-arrestin-2 7K 5 T (g
Xt HRA (1/P=23.097/<0.001 ,26.485/<0.001) ; CSPH W2 [l 75 CYFRA21-1,B-arrestin-2 /K5 F3E CSPH W4 (t/P=
13.927/<0.001,10.981/<0.001) ; Ifil.i& CYFRA21-1 B-arrestin-2 /K5 HVPG S IEAH5% (r/P=0.615/<0.001,0.553/<
0.001) ;CSPH W.2H &4 B IR & ik i 5K | Child-Pugh 432 C 2% Hb ) F BT AR B2 () FIB-4 544 INR 75 F 3l CSPH W41,
Alb PLT {& T3k CSPH T4 (x2/t/P = 22.182/<0.001 ,26.093/<0.001 ,22.177/<0.001 , 14.979/<0.001 , 12.222/<0.001 .
11.280/<0.001 ,18.463/<0.001 ) ; T A% J32 {4 /& . CYFRA21-1 /& . B-arrestin-2 & 2 TR 4k 52 % & 4 CSPH (W s H 2
[OR(95%CI)=1.203(1.087~1.332) .1.844(1.286~2.645) .2.450(1.498~4.008) ],PLT & 2% HE[ OR(95%CI) =
0.972(0.955~0.990) 7 ; Ifl{& CYFRA21-1B-arrestin-2 /K -5l K — B A2 Wi T 88 4k iR 34 & 2B CSPH 9 i 2 F mi R
(AUC) 4153124 0.794 .0.799 ,0.884, —HEXA2WiHY AUC = F o2 (Z/P=3.738/<0.001 ,2.713/0.006) , £5it JiF
Ak S8 I CYFRA21-1, B-arvestin-2 7K T, H 5 HVPG K CSPH & AE 348 YIAH G , 38 1A %t JiT- s 44
BE KA CSPH BB = W TN 18,
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Predictive value of serum epithelial cell homeostasis-signal transduction markers for clinically significant portal hy-
pertension in patients with liver cirrhosis Yan Hui, Shi Meigin, Liv Haoran, Hong Huijie, Yuan Huidong, Li Qin. De-
partment of Gastroenterology, Sinopharm Tongmei General Hospital ,Shanxi, Datong 037001, China
Funding program Shanxi Province Health Research Project (2022045)
Corresponding author: Li Qin, E-mail: ligin203100@ 126.com

[ Abstract] Objective To investigate the predictive value of serum epithelial cell homeostasis-signal transduction
markers—cytokeratin 19 fragment (CYFRAZ21-1) and B-arrestin-2—for the development of clinically significant portal hyper-
tension (CSPH) in patients with liver cirrhosis. Methods A total of 287 patients with liver cirrhosis admitted to the Depart-
ment of Gastroenterology, Sinopharm Tongmei General Hospital from April 2021 to October 2025 were enrolled as the cirrho-
sis group, and 287 healthy individuals undergoing physical examinations at the same hospital during the same period were se-
lected as the healthy control group. The cirrhosis group was further divided into a CSPH subgroup (80 cases) and a non-CSPH
subgroup (207 cases) based on hepatic venous pressure gradient (HVPG) measurements. Serum levels of CYFRA21-1 and
B-arrestin-2 were measured using enzyme-linked immunosorbent assay. Pearson correlation analysis was performed to assess
the correlation between CYFRAZ21-1, B-arrestin-2, and HVPG values. Multivariate logistic regression analysis was used to
identify risk factors for CSPH in patients with liver cirrhosis. Receiver operating characteristic (ROC) curves were applied to
evaluate the value of CYFRA21-1 and B-arrestin-2 in predicting CSPH in cirrhotic patients. Results Serum levels of
CYFRA21-1 and B-arrestin-2 in the cirrhosis group were significantly higher than those in the healthy control group (¢=
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23.097, 26.485; both P<0.001). Serum levels of CYFRA21-1 and B-arrestin-2 in the CSPH subgroup were significantly higher
than those in the non-CSPH subgroup (#=13.927, 10.981; both P<0.001). Serum CYFRA21-1 and B-arrestin-2 levels were
positively correlated with HVPG values (r=0.615, 0.553; both P<0.001). The proportions of esophagogastric varices, Child-
Pugh grade C, liver stiffness measurement, FIB-4 index, and INR in the CSPH subgroup were significantly higher than those
in the non-CSPH subgroup, while albumin and platelet counts were significantly lower (x?/4=22.182, 26.093, 22.177, 14.979,
12.222, 11.280, 18.463; all P<0.001). High CYFRAZ21-1, high B-arrestin-2, and high liver stiffness measurement were inde-
pendent risk factors for CSPH in patients with cirrhosis, while high platelet count was an independent protective factor [ OR
(95% C/)=1.844 (1.286-2.645), 2.450 (1.498-4.008), 1.203 (1.087-1.332), 0.972 (0.955-0.990)]. The AUCs of serum
CYFRA21-1, B-arrestin-2, and their combination for diagnosing CSPH in patients with cirrhosis were 0.794, 0.799, and 0.884,
respectively. The combined diagnosis showed significantly higher AUC than either single marker (Z=3.738, 2.713; P<0.001,
0.006). Conclusion Serum levels of CYFRA21-1 and B-arrestin-2 are significantly elevated in patients with liver cirrhosis
and are closely associated with HVPG and the development of CSPH. Combined detection of these two markers demonstrates

- 1191 -

high predictive value for CSPH in cirrhotic patients.
[ Key words)
B-Arrestin-2; Signal transduction; Diagnostic value
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Tab.1 Comparison of serum CYFRA21-1 and B-arrestin-2 levels

between the liver cirrhosis group and the healthy

control group

A 1515 CYFRA21-1 B-arrestin-2
{aBREXT BE 21 287 1.92+0.45 1.32+0.23
JHFE AL 2H 287 3.49+1.06 2.31+0.59
tfH 23.097 26.485
P1H <0.001 <0.001
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CSPH W4 I3 CYFRA21-1 B-arrestin-2 7K - & T IF
CSPH W4 ( P<0.01) , WL5& 2,

F2 1F CSPH IEALH CSPH IEALIMLHE CYFRA21-1,B-arrestin-2
K8 (xxs,png/L)
Tab.2 Comparison of serum CYFRA21-1 and B-arrestin-2 levels
between CSPH subgroup and non-CSPH subgroup

Al 1145 CYFRA21-1 B-arrestin-2
4 CSPH W.4H 207 3.02+0.67 2.13+0.41
CSPH .40 80 4.69+1.35 2.79+0.56
1 13.927 10.981
P1H <0.001 <0.001

2.3 IfiliF CYFRA21-1 B-arrestin-2 /KF-5 HVPG Hy4H
x4 r Pearson #H 5 73 #r 2 78 70 M, ML 35
CYFRA21-1 B-arrestin-2 /KF-5 HVPG R 1EM K (r/P=
0.615/<0.001 ,0.553/<0.001) ,

2.4 2 WAHIGKRZERLEE  CSPH WA &4 B KRk
15K | Child-Pugh 53-4% C 2% Lt 5 S JHWE A 2 {6 | FIB-4
F&% INR & TIF CSPH W.4H, Alb . PLT % T-4F CSPH
W4 (P<0.01) 32 A1 HAMIG R 28} LA, 25 5 i1t
P L(P>0.05) , L 3,

2.5 ZWHZE Logistic 0135347 T4 fb 83 & 4= CSPH
Fsgm R R DUF6EIL B kA CSPH iy RS i (K
2N/ N07), L EREE R P<0.05 T H N
[ AR AT 2 2 Logistic 1719434, 45 5 SR . JIFE
W RE{E =5 CYFRA21-1 [, B-arrestin-2 75 /2 JIF i 1 28
HRA CSPH MG N &, PLT SRR K (P<
0.01), 0.3k 4,

2.6 IfiliE CYFRA21-1 B-arrestin-2 7K -5 BT 1k 5
H Rk CSPH MM (H 22 4l 1 % CYFRA21-1,
B-arrestin-27K V- FlIN A4k f 35 & A CSPH 9 ROC it
LIFI B ML T m A (AUC), 45 R BRI
CYFRA21-1,B-arrestin-2 /K- 5l & — FH B G2 WA
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%3 JE CSPH W45 CSPH WAL Bk 4%
Tab.3 Comparison of clinical data between CSPH subgroup and
non-CSPH subgroup of patients

AF CSPH W4 CSPH W41 7z

o A (n=207) (n=80) VR ! P
PERI (%) ] 0.051 0.822
% 129(62.32)  51(63.75)
L 78(37.68)  29(36.25)
RIS (R4s, %) 53.87+11.02 54.32+10.45 0.315 0.753
R (22 ke/m?)  23.82£3.45  23.54+321  0.629  0.530
BERbE [ 61 %) ]
BE IR 41(19.81) 18(22.50)  0.256  0.613
[N 58(28.02) 22(27.50)  0.008 0.930
1= IR MLAE 27(13.04) 10(12.50) 0.015  0.902

ABER} SBP (x2s,mmHg) 126.12£14.97 124.36+15.28 0.888  0.375
A5G DBP (x5, mmHg)  77.21£10.03  76.43£9.74  0.595  0.552
ABEHZ (s K/ min) - 74.92+11.86  75.68+12.34 0.481 0.631

R R 91 (%) ] 3.217  0.667
LRI R 108(52.17)  42(52.50)

R 29(14.01) 12(15.00)

TR P 31(14.98)  10(12.50)
ARG AR TR 20(9.66) 8(10.00)

A & S PE 11(5.31) 5(6.25)

HoA 8(3.86) 3(3.75)
IRAELBI(%) ]

B HIRE Kk 41(19.81)  38(47.50) 22.182 <0.001
kK 53(25.60)  22(27.50)  0.108 0.743
JFNERERE(E (x+s kPa)  15.3243.46  32.46£9.65 22.177 <0.001
FIB-4 8% (x+s) 3.28+1.17 6.60+2.58  14.979 <0.001
Alb(%+s,g/L) 37.68+4.93  30.15+5.42  11.280 <0.001
TBil (s, pmol/L) 17.88+3.95  18.89+4.16  1.914 0.057
ALT(z+s,U/L) 42.38+6.49  43.05£6.59  0.781  0.436
AST(x+s,U/L) 47.56+8.42  48.13£9.35  0.498 0.619
GGT(&+s,U/L) 52.16£6.42  53.09+6.29  1.107  0.269
ALP (x+s,U/L) 81.74£7.09  83.45+7.42  1.808 0.072
INR (#4s) 1.12+0.18 1.48+0.31  12.222 <0.001
PT(&+s,s) 13.97+2.05  1434+3.12  1.174 0.242
APTT (#s,s) 37.25£5.48  38.02+6.73  0.999  0.319
Hb(%+s,g/L) 112.78+18.92 110.45£20.36  0.916  0.361
WBC (x+s,x10°/L) 4.56+0.57 4.48+0.65 1.024  0.307
PLT(x+s,x10°/L) 148.73+30.48  82.36+16.35 18.463 <0.001
NEUT (&+s,%10°/L) 2.59+0.45 2.70£0.43 1.880  0.061
LYM(z+s,%x10°/L) 1.39+0.31 1.35£0.29  0.998 0.319
M5 (%+s, mmol/L) 135.91£3.75  136.26+4.83  0.652 0.515
ML (%+s, mmol/L) 3.49+0.47 3.52+0.51 0.473  0.636
Child-Pugh 534%[ $il( %) ] 26.093 <0.001
AY 108(52.17)  20(25.00)

B % 68(32.85)  28(35.00)

C% 31(14.98)  32(40.00)

MELD 343 (x4s,53) 9.59+3.02 10.23+2.95  1.620 0.106

fb B & CSPH ) AUC 4391l R 0.794 ,0.799 ,0.884,
THBG W AUC & TR W (Z/P=3.738/<
0.001.2.713/0.006) , W55 5 & 1,

3 4t i

CSPH 14 FFRE A Ji 28 e AUE2 300 1) O B PR

®4 ZIHR Logistic [MJA53 M1 IFHE 1L 8 ¥ % AL CSPH Y51

(NS
Tab.4 Collinearity analysis of risk factors for developing CSPH in
patients with liver cirrhosis using multivariate Logistic re-

gression equation

AR BIi SEfH Wald{i P{i OR{HE  95%CI

B RO -5.123 1.234 17.240 <0.001 -

IRk 0.263 0.241  1.1909 0.275 1.301 0.811~2.086
S TR {5 0.185 0.052 12.656 <0.001 1.203 1.087~1.332
FIB-4 557 0.182 0.162 1.262 0.261 1.199 0.873~1.648
Alb & -0.072 0.063 1.306 0.253 0.930 0.822~1.053
INR % 0.065 0.051 1.624 0.202 1.067 0.966~1.179
PLT & -0.028 0.009 9.679 0.002 0.972 0.955~0.990
Child-Pugh 3% C %% 0.302 0.276 1.197 0.274 1.352 0.787~2.323
CYFRA21-1 % 0.612 0.184 11.062 0.001 1.844 1.286~2.645
B-arrestin-2 [ 0.896 0.251 12.739 <0.001 2.450 1.498~4.008

F®5 LW CYFRA21-1,B-arrestin-2 7K - U -6 4k £ % & A

CSPH [ H
Tab.5 Comparison of the value of serum CYFRA21-1 and (-ar-
restin-2 in predicting the occurrence of CSPH in patients

with liver cirrhosis

oW MME Auc igg
CYFRA21-1 3.97 pg/L  0.794 0.723~0.865 0.613 0.928 0.540
B-arrestin-2  2.49 wg/L 0.799 0.737~0.861 0.613 0.884 0.497
S 0.884 0.831~0.938 0.788 0.874 0.662

95%CI  HHIERE FRRE

B 1 If{% CYFRA21-1 B-arrestin-2 7K 350 JF i 1k i % k2R
CSPH {4 ROC £k
Fig.1 ROC curve of serum CYFRA21-1 and B-arrestin-2 for pre-

dicting the occurrence of CSPH in patients with liver cirrhosis

BT R AL SR ¥ BT 25 A 5 A A )
REA DM AT A AL« — 7 1T, AR A A v A 2 ) 53 1 i
KRR RN S SR U W AR B RRAE - B 4R i
T ARG AR 200 0 208 K e Al 21 4E AL IR 7, S B g b
B DU IE/ N S R L T P 10 A7 B B2



- 1194 -

SEMENG 2% 2026 4F 10 A %5 25 %55 10 W1 Chin J Diffic and Compl Cas, October 2026, Vol.25, No. 10

Fhen s 55— T, 4 BV i A D BB A 1 — 2 i T
Jik 22 G LI AT, P9 I T 5K % i 3h 1 G AR A A
IV bR L e S G, A SR R S T KO T R
SEEEFH P CSPH B R A4 B R &bk ih 5kt 24
i HEVRPERE K 25 A AR S BOE M I RRE 1 XL
SN I o) ST G Rl R (B R T e
an B I, FUR B CSPH i A RE OS2 43 )2
BT N AE 28 AT RE AL UE R | 0 R TS B I
RINE

CYFRA21-1 YE M RHAE 1 R 40 i S T #H 440 i -1 22
%) L R R, A A 2 T S e e K b R
BEDIRE R &I SR AR BRI
A0 TR 2218 CYFRA21-1 #z/Z B AU, {EL >4 JiTF i
2 RS R A I, BB b R 40 i R T R 40 i S
WIS R A R R Y E A RN X — o
HP 20 34 B R | [ 1 B O T s IR BE R i, 5 B0
19 B AR, 2% R B CYFRA21-1 Bl 2 B L
HEA ML AE 2R, R, L7 CYFRA21-1 7K ] #i8 A
JS2 W T P REAE s 7 56 B R b Bz AT R S IR R
BB RR S RRAR A ST I, I 0T8T G i i
i CYFRA21-1 KPR EW S, IF S A ARBEA
LT AR LRI g A AL B R, CYFRA21-1 ARAY
55 Child-Pugh 4344 %% Y)AH G, HOuE o AR 191 6 1k
(ARSI R B I 5, mT B Shy DA s 17 7 3 AR 1)
TRTE ML 224848, ASHIF 98 76 BE A 3L Al iF— AP 45
1F CYFRA21-1 5 iF 4 b CSPH AYAH M, KB CY-
FRA21-1 7K &, 118 ik & 1k &5, CSPH & 28 R
SR iR || B A S Il 1 = I o T A 2 1 e
CYFRA21-1 =2 P04k B % & /F CSPH I fE R &
AT RENLHIAE T« 27 4 Ak 2 S SO P9 i A7 B ) T T
UK R 0 e A% O BRI | 186 A () R4S 1 Rz 4 i B
T P LA B 38 3 43 I e A B TR - B SR 2T 4L
DR St AT 2 bR A e, 402 a0 40 B 0 35 S AR 5 £ 4 i)
BRI AL, B AT NI BH Y7 . CYFRA21-1 /BN
b R AN AR S BER bR R, HOK T B R T
Fe it AR A0 M S 1k O difb it e, N 517]
FIVK R 1 B T B T B N A B

B-arrestin-2 EHM Gl R X EEE N A, R8T
arrestinth - %, HIZ O IWEEEN S G S A B Z K
(GPCRs) BI85 &, WA ol 4E R {5 S il 2 5
VAP AN A AT LGS A A R S M S S 22 s B
AR R R ARG B SRR AR e E S T,
ITAEA | B-arrestin-2 7E 12 4 5 A 9 7E FH H 2552 3 5%
R R |, B-arrestin-2 75 H B e F R 4 p 3%
RIS I B-arrestin-2 &3k AT BHL 11 5 15 20 it 2 1 7

B, W AR T . B-arrestin-2 78 AT {6 &
HIFALhRIX D ET S, B S o PN E A
/N — P B2 4 B B 53— S £ Ak 48 A, LA I/
M G AR A PR i A8 PN R AR R PR A B A R s
TEARDG, $ 7 AT 38 2o 02 F 5% PN R 200 i A A=
T AR AL UERE 2 AHIFFE 45 50 o, Ak i
I35 B-arrestin-2 7K~F-3 =5 5 1] bk s 7 08 T 85 %5 1)
K, BBt B-arrestin-2 FiKTH g, I HR K& 1 S8
[F] 25 T e e, 2 W& WIE 4 B i — 25 ik 52
B-arrestin-2 = A& T 4L f8 35 & 4= CSPH I fERE N2
JEA AT RE 2 : (1) B-arrestin-2 38 13 006 L8 N B2 A=K
PRI/ 1ML 9 B AR A R A2 4 2 a4 8 a0 53 PN B2 4
JRLIL A A I N A SR 2L S AP A b AR
FEREINAF P LA B J1 5 (2) B-arrestin-2 3 33 A 5 1fiL
& GPCR Bt .G 511 L RE A A1 Rho AH DG4 il 45 €
TV BRSO ), S 3550 PN I L A % 4 i A 0 5 R 1
PEREAR , P28 2 s TIPS I A5 -5 | I 38 in
0007 11 7= e < o i b W 3 9 S B2 = 1
I, B-arrestin-2 1 M55 4% S U REZE AL A bR &,
HACETF R 25 RO T P9 A U5 T e B Ak i) ™ o A%
£, 5 TTH# KR T I TR B VI G

[l 23 81 75, B CYFRA21-1 5 B-arrestin-2 4h,
PLT HFAERE B IR 5 CSPH Y & A= % V1A ¢, J5 A
R <SSR AR T T DK e - SN K [ 52 L, R S0 g
I P 55 | A R e oK B G oy i e i, T 385 /N Al A
JGLE PN Ao B i B R SR o, 51 Ah i PLT R
B2 BRI PLT BRI T T8Ik e R © A 7 T 53
LU I 378 20 g 2 e AR 1 e b A, PLT BRAIS, AR AR 4R
LIy Re O™ 5, T KO e PR A
R AL RR S R A b, LT v B S B I P 2
A VR R 0, R N I B B 1) i kO 0 T
w2 ROC #H R 43 #r iR, CYFRA21-1, B-arrestin-2
Y FRE AL B 2 & A CSPH 34 B v & - 32 Bk
fie, B F BSR4 5] CSPH ) AUC & THE—2—
PRy, SRR A R AT g R T X CSPH B 4 fiE
1,78 B EU AT AL £ CSPH XU SRS o 3 531
5572, R T B K
4

28 I, BFRE AL B 3% 17 CYFRA21-1, B-arrestin-2
HKOEBERE HS HVPG ¥ Ll & CSPH (1) & 4 %%
YIAHSE, B BA A I A Ak /8 3 & A= CSPH B AT
Wi E , A 3 ON IFRE LR CSPH Y IR
S5 XU 43 S B AL (8 TE B RAL T B, SR, ARBIF 5T
WIAETELL T R B - 26— AWF IR a8 A REAS S A0 /)N,
FLTA 99 IR U5 T R — B 5 rpos | T REAEAE SRR IR 4T
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KRR Z T  KEEAR B RTREPERFST , DL REA AT
FEA R IR E A, B ARSI T AR
— I AR I A AR KT, ok B CYFRA21-1,B-
arrestin-2 Ft 5 CSPH & Ak B[R] S0 J5 06 &R M sh 2453
SRR, A TT YN 1] BAFN ST, 225 W ) A s Ak iR
HIMTE CYFRA21-1 5 B-arrestin-2 /K V728 4k & H 517
IR 7 1 JR (R s e S 196, DA IE— 2548 /R 38 1 IR AR

N
3€/\O

T 28 0 3 A /R P W0 i vh 5%
1EE k=

HE Y

BETITSE T 38, ST e A I8 SR s L £ 5 4

BT, 2T I R i SO X K ST S
GORHE AR 0SB P 3 B A AT BT R T RAE R 5
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Ji VR e R LT KL-6 , TRAP1 /K~
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[# E] BB BWEMEERAEEEPR-6(KL-6) R RIEH T Z AR KL E A 1 (TRAPL) 78 7 & M
(PLC) PR/K AL R SRR A MBUS AR . F7ik TEEL 2021 4F 8 H—2023 4 8 H P %583l K2F5E— Mg
& B FRBAMEHIGIR A PLC B3 135 108 PLC 41,45 PLC BF AR IR R 4> M4m0 1 49 36 451, 10 44 45 41 T0 444 38
B VI 16 6, iR IEE & R AEAERE I A TG KA T2H 83 FIAITHE AN R 52 {51, 5 35k I ) 300 (A e e s Jel
120 BIVE A (R BREH . R ELISA A3 I3 KL-6 \ TRAP1 7K~F-; Spearman i 73 #T L7 KL-6  TRAP1 /K-F- 5 i K 43
WIS ; Z K Logistic BT PLC M3 TilE A KA S0 K 225 R H ROC B£8R DCA fh 2k HT 1L 7 K1-6,
TRAP1 /K F-%F PLC H TG A R 0 TR A-(E ; AHXS SR BE (RR) 23097 A F L7 KL-6 . TRAP1 /K75 PLC 3% Hijg A
HMXR, &R PLC 4Ll KL-6, TRAP1 /K& F{d HE X B4 (+/P = 14.500/<0.001 ,28.592/<0.001) ; A~ [F] 4331
PLC BH IMTH KL-6 TRAP1 F LA, T W< T <M< VI ( F/P=22.194/<0.001, 55.861/<0.001) ; 1% KL-6,
TRAP1 /K F5 PLC &I R4 2 IEAHE (r./P=0.544/<0.001 ,0.734/<0.001) ; T J5 7~ BV 4Lk IR 4555 7 g 23301
S0~ VI A 1T BksiAR: A9 2 138 KL-6 , TRAP1 /K& F 1S R A4 (x2/t/P = 12.622/<0.001 ,6.756/0.009 ,
6.204/0.013,6.994/<0.001 ,6.206/<0.001) ; kL &5H6AL Bbsed /3300 T ~ IV T bkfia i KL-6 =5 \TRAP1 =& PLC &
FHEA RGN OR(95%CI) = 1.528(1.108 ~2.107) ,1.329( 1.061 ~1.665) ,1.743(1.139~2.667) ,2.046( 1.246 ~
3.359) ,1.835(1.491~2.259) ] ; M 7% KL-6 TRAP1 7KF-5ph Je — #1564 0 PLC MB35 B A R A IZE T AL (AUC)
43911247 0.788.0.789 ,0.896 , — 3 A TR A 4 {8 i FEA A 0 ( 2/ P=2.212/0.013,2.155/0.031) ; 7£ 0.10~0.92 1= XU
(AN ,KL-6 5 TRAPI BCAFUIN PLC &3 BUR A R B9F IS8 T 4 A BT ; RR 43 A1 45 R 8w, M E KL-6,
TRAP1 =7k PLC B TS A RS AR 3 1 3.375.4.400 15 (x2/P=30.111/<0.001.28.927/<0.001) , %
it PLC & M KL-6 TRAPL /K-, 357K F- 5l PR 4330 2 E ARG, FLIEA 6 D0 ) 58 2 T 5 HL AT B84 i Tl

[X8iR] RN  ER A EEDR-6; I N FE B F 2 ARG A L I PR 33 TS

[HESZ%ES] R735.7 [ ScEktRiEFE] A

The relationship between serum KL-6 and TRAPI levels and clinical stage and prognosis in patients with primary
liver cancer Zheng Qiangian, Lei Wei, Jiang Shan, Tian Boyan. The First Affiliated Hospital of Xi’ an Jiaotong University ,
Shaanxi ,Xi’ an 710061, China
Funding program . Shaanxi Provincial Key Research and Development Program (2022SF-036)
Corresponding author Tian Boyan, E-mail; tianboyan029@ 163.com

[ Abstract] Objective To investigate the changes in serum Krebs von den Lungen-6 (KL-6) and tumor necrosis fac-
tor receptor-associated protein 1 (TRAP1) levels in patients with primary liver cancer (PLC) and their relationships with clini-
cal stage and prognosis. Methods A total of 135 patients with PLC admitted to our hospital from August 2021 to August
2023 were enrolled as the PLC group. Based on clinical staging criteria, patients were classified into stage 1 (36 cases), stage
Il (45 cases), stage 1l (38 cases), and stage IV (16 cases). According to recurrence, metastasis, and survival status during fol-
low-up, patients were further divided into a good prognosis group (83 cases) and a poor prognosis group (52 cases). Another
120 healthy volunteers who underwent physical examinations during the same period were selected as the control group. Se-
rum levels of KL-6 and TRAP1 were detected by ELISA. The Spearman method was used to analyze the correlation between
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serum KL-6, TRAP1 levels and clinical stage. Logistic regression analysis was performed to identify factors influencing poor
prognosis in PLC patients. ROC and DCA curves were used to evaluate the predictive value of serum KL-6 and TRAP1 for
poor prognosis. Relative risk (RR) analysis was conducted to explore the relationship between different serum levels of KL-6
and TRAP1 and poor prognosis. Results Serum KL-6 and TRAP1 levels in the PLC group were significantly higher than
those in the control group (¢=14.500, 28.592; both P<0.05). As clinical stage increased, serum KL-6 and TRAP1 levels gradu-
ally increased (F=22.194, 55.861; both P<0.05), and both were positively correlated with clinical stage (r,=0.544, 0.734; both
P<0.05). The poor prognosis subgroup had significantly higher proportions of patients with lymph node metastasis, tumor
stage Il - IV, portal vein tumor thrombus, and elevated serum KL-6 and TRAP1 levels compared with the good prognosis
subgroup (X°/t=12.622, 6.756, 6.204, 6.994, 6.206; P<0.001, 0.009, 0.013, <0.001, <0.001). Lymph node metastasis| OR(95%
Cl)=1.528 (1.108-2.107) ], tumor stage Il - IV [ OR(95% Cl)=1.329 (1.061-1.665)], portal vein tumor thrombus [ OR
(95% C/)=1.743 (1.139-2.667) ], high KL-6[ OR(95% C/)=2.046 (1.246-3.359)], and high TRAP1 [ OR(95% Cf)=1.835
(1.491-2.259) ] were independent risk factors for poor prognosis in PLC patients. The AUCs of serum KL-6, TRAP1, and
their combination for predicting poor prognosis were 0.788, 0.789, and 0.896, respectively. The combined prediction showed
significantly better performance than either marker alone (Z2=2.212, 2.155; P=0.013, 0.031). DCA results indicated that within
the high-risk threshold range of 0.10 - 0.92, the combined prediction provided greater net benefit than individual markers. RR
analysis showed that PLC patients with serum KL-6 > 109.40 U/ml [ RR(95% C/)=3.375 (2.093-5.442)] and TRAP1 >
28.62 pg/L [ RR(95% C/)=4.400 (2.246-8.620) ] had a significantly higher risk of poor prognosis (both P<0.05). Conclusion
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Serum KL-6 and TRAP1 levels are elevated in PLC patients and are positively correlated with clinical stage. Both markers

demonstrate good predictive value for patient prognosis.
[ Key words]
Clinical stage; Prognosis

J5 % M fFE (primary liver cancer, PLC) J& I H
DL XA E e | AR o B AL AT 434y JHF 4 e JHF A IR
9 SR A B A0 g -0 AE e, ™ R b SR R
fEH B, FARVIBRSR PLC (Y 221 K T 5 T
B HZHEBEHEHNC 20, AR TRE DY, 5
HUR R R R AAE R B, iR 200 ST A R
Wi A g LUS RA2 Wit R bRy . R AL BT
J5i-6( Krebs von den Lungen-6, KL-6) J&— i i ik 1k
BEBEBTIR , Wy 2 ) T il 2 ) A b s )
FEARIE , KL-6 8 7] 45 S iR A 0, 76 I B ) i
i R R R R T, B S R BUS
BYIR G, bR R I 2 R A G B 1 (TNF
receptor-associated protein 1, TRAP1) J&—Fh &R {A &
FI, EEE AL T IR Al AR T, 2 SRR K AR R
JE BEFCARGE , B R B TRAPT KFTh i, 5 8k
FERBRARA S B R TRAPL 7K P BIG IR 43 1
T, 50 A 4 ) R TS I ER AR
H iS¢ T i KL-6 \ TRAP1 7K~V 5 PLC 835 Ik K>
W R TR O R MR RGBS 58X I 2R AT R
58, LW PLC B9 RYH2 W 5 T Bia 7 2 18 20 A
BAGEIT
1 #REFHE
L1 GARERE HEH 2021 4F 8 H—2023 4 8 H %
AEIH R — W B B IR ARG B PLC B3 135

Primary liver cancer; Krebs von den Lungen-6; Tumor necrosis factor receptor-associated protein 1;

>k PLC 41,5 76 B, & 59 #i], 4F % 45~ 58 (53.15+
4.02) %, FERIG R AR ES) K 4R T 1 36
i) T3 45 4] T3H 38 491 VI 16 5], 55 e B ] 3 =
B ARG it S A 120 (4 Ay it R X L2, 55 68 4]
1 52 5] AEHA 45~ 60(54.08+4.76) %, 2 VES AFE#E
FoAE, 2R G2 X (P>0.05) , BA Al ok, A
R C 23R 15 b= Be 0 3 25 51 2 ik 1k (2021042) |, 323K
HGRE B A [ I B G R 1

1.2 SREEREFRUE (1) WARRE . OFF A PLC 2 W7
PRAEDY HZRHEA T2 Q4R > 18 2 QW2
DIFIRF R, (2) HEBRARE . DA I H Al e &
s QA BEHT A2 FHE VI BRAR SEAEOCIRYT ; @6 I i
B9 5 @10 B A5 A T R 0

1.3 MR FRS5 ik

1.3.1  [fiL#E KL-6 TRAP1 /K0, F He 8 A e/ ft
J5FE L A B SR A LV R 2 R K ML 5 ml, 50
J BRI S PR AF 45 o ] ELISA 3400 13 KL-6
( i FEBAA: BB A BRA AR &, 5255 - KL-KL-6-
Hu) \TRAP1(#A4b 3535 AR ) TR A BR 2 /il &
245 . IPD-E17179h ) K-, ™A 42 GRS il BH A |
1.3.2 UGG S dl . B b el il ]2
207 AT 2 4ERETT, BEBE 3 S H BET 1 Ok, BEDT#R -
FIR]A 2025 4F 9 H . 4B HE & 5 AR,
S RTE RAFIVZH (83 1)) | FUE AN REZH (52 1)) ,
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EARAERELE L e FEUIRRINAET,

1.4 Hiitsgdrik R SPSS 27.0 #4448t/ Mk
Wi, THECFOR LU A B L (%) Fow , 4LIR) LR
x> KB AR A IES A TR R wes R 2 4
[i] R A ST AR AS ¢ K3, 2221 0] LU R ) F R
Spearman T MR KL-6 . TRAP1 7K 51 K 43 B
BRI ; 2 &R Logistic B9 2081 PLC 34 HilE A~
R Z ; 5k ROC #HZEF DCA R 2643 Hr 1 35
KL-6 TRAP1 7KF-XF PLC £ & 5 A K A6 0 41 {8
FEXTFE RS BE (RR) 43 BT A AL KL-6  TRAP1 /K V-5
PLC BEFGARBI KR, P<0.05 RnZEFHAGHIT
2 & B

2.1 I KL-6 TRAP1 /K- [b#:  PLC 417 KL-6,
TRAP1 /K- TR X R4, 22 A Gt 2# 3 L (P<
0.01), W1,

R 1R PLC 4T KL-6 TRAPT ZKFHAEL  (3ss)
Tab.1 Comparison of serum KI-6 and TRAP1 levels between the

healthy control group and the PLC group

A 11551 KL-6( U/ml) TRAP1(pg/L)
e 2l 120 85.43+9.72 15.62+2.89
PLC 21 135 106.29+12.82 28.71+4.21
A 14.500 28.592
P{E <0.001 <0.001

2.2 A4 PLC B E MW KL-6 \ TRAP1 /K H 4%
ANTF 3] PLC B M KL-6, TRAP1 /K- HL 3L,
I < T W<MW<IVHI(P<0.01) , W2,

F&2 AR PLC B MIT KL-6 TRAPT /K- HAL  (xs)
Tab.2 Comparison of serum KL-6 and TRAP1 levels in patients
with different stages of PLC

Ik R 4341 LGk KL-6( U/ml) TRAP1( pg/L)
13 36 97.45+8.36 24.9222.17
1] 45 103.71£10.92 27.47%2.51
JI|E:E] 38 111.81£11.45 31.56+3.28
Vi 16 120.33+11.73 33.96+3.69
F1H 22.194 55.861
P1E <0.001 <0.001

2.3 I3 KL-6, TRAP1 7K~V 55t R 43 191 i A DG % 43
Mr Spearman A KAE 4T BN, ML7E KL-6, TRAP1 7K
V-5 PLC B3 IR 43 1 2 1E A ¢ (r/P = 0.544/<
0.001.,0.734/<0.001) ,

2.4 AIE L5 PLC &2 I R 98 R S I 7 KL-6,
TRAP1 KFLeAs HUE A ROk 4558 Mg o5

WA~ IV A T TR oA e A i KL-6 \ TRAP1
JKFE TS BAETE2H (P<0.05 5 0.01) ;2 7.4 Hifl
Im R TR LA, 2 3 RS T5E L (P>0.05) , W& 3,

F3 ARG PLC BH IR VOR KM KL-6, TRAP1 /K-F-
[R5
Tab.3 Comparison of clinical data and serum KL-6 and TRAP1

levels among patients with different prognoses of PLC

TifE RIFEH  FURARIEA

o H (n=83) (n=52) wvx* i P1E
(%) ] 0.206  0.650
E 48(57.83) 28(53.85)
ks 35(42.17) 24(46.15)
SEWE (x5, %) 52.86+4.35 53.61x4.72  0.943 0.347
W AR [ 51 ( %) ] 43(51.81) 31(59.62)  0.787 0.375
I H(%) ] 39(46.99) 29(55.77)  0.986 0.321
JFREAL [ (%) ] 38(45.78) 32(61.54) 3.179 0.075
JRE EAR (%) ] 1.814 0.178

=5 cm 38(45.78) 30(57.69)

<5 cm 45(54.22) 22(42.31)

WELHEER (%) ] 33(39.76) 37(71.15)  12.622 <0.001
SHAEREEE (%) ] 2.892  0.089

5 ata 37(44.58) 31(59.62)

ok 46(55.42) 21(40.38)

JigeE 3 B (%) ] 6.756  0.009

I~ 57(68.67) 24(46.15)

I~ V43 26(31.33) 28(53.85)

Jise i [ (%) ] 0.082 0.775

R 42(50.60) 25(48.08)

2R 41(49.40) 27(51.92)

Jigga & [ (%) ] 0.003  0.998

Zent 29(34.94) 18(34.62)

fint 32(38.55) 20(38.46)

LI 22(26.51) 14(26.92)
IR B %) ]  44(53.01) 29(55.77) 0.098 0.754
P EAR [ B (%) ] 36(43.37) 34(65.38)  6.204 0.013
KL-6( s, U/ml) 101.25+10.07  114.33x11.34  6.994 <0.001
TRAPI (x+s,pg/L) 27.46+2.83 30.71£3.16  6.206 <0.001

2.5 ZPE Logistic MIH 24 PLC 85 S A R 15
WEZE DL PLC BEBUREN(TEAR =1, 85 R
U =0) HEAS G DL ELEE 57 | Jiigd o3 300 1) i s
¥ KL-6 TRAP1 i [ 78 5 #4722 1 2 Logistic [8]194)
B, S5 R W kL Z5 56 7% g 230 I ~ IV I T bk
JERE KL-6 & \TRAP1 /& PLC BH TS A K1Y &5
KZ (P<0.05 3% 0.01) , WL.3% 4,

2.6 IfLiE KL-6 TRAP1 /KX PLC 83 Filf5 A R Y
T T I KL-6 TRAP1 /KSEHiil PLC
B WG AN R ROC fi £, I 11 5 ih 26 T i fY
(AUC) , 45 B oK M7 KL-6 . TRAP1 7K 2 & —
HIRA T PLC HBFH TS A R AUC 4390k 0.788
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0.789.0.896, — F A T BB = T B il ( /P =
2.212/0.013.2.155/0.031) , WL.¥& 5 K 1,

x4 ZHFE Logistic [IHHT PLC BE S A R AR
Tab.4 Multivariate Logistic regression analysis of risk factors for

poor prognosis in PLC patients

SRSy BIE SEH Waldfi P1H OR{H  95%CI

WS 0.424 0.164 6.683 0.010 1.528 1.108~2.107
fg AT ~ IV 0.284 0.115 6.117  0.013 1.329 1.061~1.665
I ks Ae 0.556 0.217 6.556 0.010 1.743 1.139~2.667
KL-6 = 0.716 0.253 8.007 0.005 2.046 1.246~3.359
TRAPI & 0.607 0.106 32.797 <0.001 1.835 1.491~2.259

£ 5 LW KL-6 TRAP1 Tl PLC 53 155 A B4 i IR 4 18
He A

Tab.5  Comparison of the clinical value of serum KL-6 and
TRAP1 in predicting poor prognosis in patients with PLC
oW W AUC 9SwCI OB RESEE
KL-6 109.40 U/ml 0.788 0.709~0.868 0.692 0.783 0.475
TRAP1 28.62 pg/L 0.789 0.710~0.869 0.846 0.627 0.473
- 0.896 0.840~0.951 0.789 0.868 0.657

1 I3 KL-6, TRAPT K-F-Filil] PLC 83 B A KA ROC
h £

Fig.1 ROC curve for predicting poor prognosis in PLC patients
based on serum KL-6 and TRAP1 levels

2.7 DCA £ i% KL-6 . TRAP1 /KF5 PLC
FUEARIIKER  DCA fhnbras S s, 78 0.10~
0.92 1= KUK BI{E N , KL-6 5 TRAP1 B4 1Y I 25 18
T45 B B FR , WL 2,

2.8 A[FEIMTE KL-6 TRAP1 /K5 PLC & FilE AN
R RSN DL ROC #MHE b A K M vE KL-6.
TRAP1 4345 MK RR 45 3R B |, s KL-6.,

TRAP1 &7k PLC B e A B XU 2 7K F

F 1) 3.375 .4.400 15 ( P<0.01) , WLFE 6,

B2 I KL-6, TRAP1 /KF5 PLC S E TS A KK DCA Hil
Lo Hr
Fig.2 The relationship between serum KIL-6, TRAP1 and poor

prognosis in PLC patients - DCA curve analysis

® 6 L% KL-6 TRAP1 55 PLC 44 FilJ5 A R HR
Tab.6  The relationship between serum KL-6, TRAP1 and poor

prognosis in PLC patients

SR ?ﬁn}ﬁ: ?311)% ?ﬁfzg% RRIE  9swcl x> P{Y
KL-6(U/ml) 3.375 2.093~5.442 30.111 <0.001
>109.40 18 36
<109.40 65 16
TRAPI(pg/L) 4400 2.246~8.620 28.927 <0.001
>28.62 31 44
<2862 2 8
3 3% g

PLC 2 — 70 i B 42 28 1 1 g | 2k 93 56 1 BT R
B, REBURETSH b il AR 228 .4
LA T % 2545 G R IG T B A4k R A BUE A
FE L EAT A U0 2 N AR PLC A9 2 ) 45
Yy, LIRS RIS R A YT, 5 5 T 4 0 AR b
Yrxt PLC 130 % SRR $06RYT B2

TR A R B2 1 (MUC) 3 3 530 3508 AL/ el
WS, (R R A A R B 5l AR R 2B A A
FLIFR 25" KL-6 & MUC1 4l b 25 # 3k I, iy
YR M VR P R A O B B3 3 ) 4 B ) B i 2 —
FERG AR Fitidas 55 22 R il 2 905 vh A Sl a2 I A AR AR
A", Huang 5 HFSE 8K, L KL-6 7KFF+ 5
e B BUS AR R E bR By, R E" 5
IR, KL-6 7 R = 225k, Xt T 30 e pi s B AT 4%
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B2 NE , ] KL-6 T BE 2 5 1 R A4 Kk
&, 5P KA WA G, AR EE R BoR, PLC B
B 25 1 DR 43 B B B84 0 ) KL-6 7K B Wi i, HoN i %
TG A R HA —E W see , 280 KL-6 KV e ]
A2 PLC BF 1 oF e I JE R T g KL-6 =
5 PLC B9 EPESE R 0] KL-6 2525 v LA il 9 410 Hg
WEGH TR, DI 0 e 2 R R AR TRAPL X
FX Hsp75, & Hsp90 4> F AR b A [R5 1 | I 2544
S R AR AT B 7 SR B, SRR Y A o B TR
TRAP1 I5PE X i3 4 A 1] B0 00 v 38 0 ik 1 8 A
VRIS, TRAP 155 22 1K ] 418 7F 9 200 Jf 0 2 0 2
H 54 25407 BF5E SR, TRAPT 76 i 98 |
B S 2 e s Rk, 5 R TS % D) A
02 AR AT B S oK, TRAPL 3 5 9 it
Ji& , UTBRIC % 38 W] 100 i 9 40 B & A= R J, $7% TRAP1
K5 PLC BRI A &, ARG SR BN,
TRAP1 7€ PLC & Rk, HACE5IE R /3 W 5 1F
FHOG % 8 38 TG AN R 5L 48 v 1 100 A0 A, 2% B
TRAP1 0] WO i W05 , 55 s RR e 25 DIA G, &
— A~ LA 5 A S AR W bR i, HE DAL ) RTRE S
TRAP1 - i3 3 fi 1 % F2 A 1 88 R 435 Bt 22 b 240 Jifa 38
TR AR 22 AR A i T 7 A | B U E B R
2 R RN A0 RO Tk ik, AR HE AR £ 0 RE Y A K RN adE
JETRAPL 38 0] fl 38 ok i s 2000 B 3 40 i v T
2 55 o 0 B 0 S e R )

AW5E ROC fZR 7R, Il KL-6 TRAP1 A Fil
W PLC B H TG A R ARCREIL TR T ; DCA 2554
BIR,7E 0.10~0.92 =5 KUK BIE N, 3 BRA 1000 A v
Wegs T4 H B W, RR 20 A o, 1ML 7 KL-6,
TRAP1 #=i/K 5 PLC BEHUG AR ERED], HEM R
BRI AT B8 A I PR B A4S L3 KL-6  TRAP1 RI 4§ X}
PLC 3 TG AS B 1% F0I0 S5CRE , 9k % b PRl 8 4 T A
A NI IR PLC TS PEAG B AL T8 LA .
4 &

2k LPTIR ,PLC 3 1L KL-6 TRAP1 /KF-Ft 5,
HiG RS ABUG L R %), —HBA T PLC B3
TG AN R LCHE T S b 48 A5 00, H AT AR A 1 PR 4
W2 W K 05 VEAS B 5 B A8 5, Wil R I2 TR 4t —
(46 T3 L, (BB FEARAFAEREAS B/ RE AR Y A
— AN SRR KA S — 2L I IEAR T 5T 4518
Ry LI PRIV P B AL T 224
RS2 T 135 75 W JE A 25 e
e kA= A

FHAFAR BTG &, SR S R I SRS ML AL

TEDFTE AR, BORHE A I 8 SUB R E . S AT S e,

frgeit=e o s @k Z < 42 S, 0 A il 6 Kol 18 3C
W%
S 30k
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IMT  BEBR B BEBR B AR B 52 1E A 5¢ (TFQI; /P = 0.598/<0.001,0.521/<0.001 ,0.556/<0.001 ; TSHI; r/P = 0.612/<
0.001,0.543/<0.001 ,0.578/<0.001 ; TT4RI;r/P = 0.576/<0.001 ,0.502/<0.001 ,0.534/<0.001 ; TRI. r/P = 0.567/<0.001 ,
0.489/<0.001.,0.523/<0.001) , FTFT  FT,/TSH 43 %] 5 IMT, B He B it K 5 KV & 5 67 A & (FTFT . /P = - 0.489/<
0.001,-0.432/<0.001 ,~0.467/<0.001 ; FT,/TSH : r/P=~0.512/<0.001 , - 0.456/<0.001 ,—0.498/<0.001) ; TFQI %5 . TRI
(R EAE WA I A A 30 B Jok o A A Ak B BRI 8 04 A ST FE B R [ OR (95% C1) = 2,989 (1.733 ~5.156) ,2.677
(1.586~4.518) ] ,FTFT {5 \FT,/TSH & A PR3 [ OR(95%CI) = 0.434(0.246 ~0.765) ,0.435(0.263 ~0.719) ] ;
TFQI,TSHI  TT4R1 FTFT TRL FT,/TSH k7575 B -G W0l 55 sl ks A a AL BEHOE B AUC 435124 0.836,0.567,0.543
0.721.,0.756.,0.732.,0.892, /N H B A L T4 B S AN ( Z/P =2.913/0.004 ,4.562/<0.001 ,4.987/<0.001 ,3.456/
0.001,3.123/0.002,3.567/0.001) , £5i&  H R R 3 38 #50a% M R IR 55 200 8 ik o A Al £ BXE 35 %% DD A4 56, TFQIL, TSHI
TT4RI,FTFT  TRI FT,/TSH ATAE A BEL KU TEAS (I ZEF8 B , 7 & B BUNAA A0 =

[EgR]  H RS ; S ko FE 8 AT ; FARBRIIGRE ; AR RR B840 (50 808 40 FROR IR SR kb da 45 #H5C
P H HAEN

[hFEHES] R54.1 [ x#ERFRIRE] A

Correlation and predictive value of thyroid hormone sensitivity indices with carotid atherosclerotic plaque in elderly
patients with H-type hypertension Jiang Lan, Liu Zhen, Ding Wei, Peng Ying. Department of Endocrinology, Anging
First People’s Hospital, Anhui, Anging 231400, China
Funding program. Anhui Provincial Natural Science Foundation (180808J04)
Corresponding author: Liu Zhen, E-mail: liuzhenzhen@ 126.com

[ Abstract] Objective To investigate the relationship between thyroid hormone sensitivity and carotid atherosclerotic
plaque in elderly patients with euthyroid H-type hypertension and to evaluate its predictive value. Methods A total of 155
elderly H-type hypertensive patients with normal thyroid function who attended the Department of Endocrinology, Anging
First People' s Hospital from June 2022 to June 2024 were selected as study subjects. According to the presence or absence of
carotid atherosclerotic plaque, patients were divided into a plaque group (94 cases) and a non-plaque group (61 cases). Thyroid
hormones were measured, and thyroid hormone sensitivity indices (TFQI, TSHI, TT4RI, TRI, FTFT, FT,/TSH) were calcula-
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ted. Carotid atherosclerotic plaque parameters| carotid intima-media thickness (IMT), plague number, and maximum plaque
thickness | were assessed. The correlations between thyroid hormone sensitivity indices and carotid plaque parameters were an-
alyzed using Spearman rank correlation. Multivariate logistic regression was used to analyze the influencing factors of carotid
atherosclerotic plaque formation in elderly H-type hypertensive patients. ROC curves were used to evaluate the value of
thyroid hormone sensitivity indices in predicting carotid atherosclerotic plague formation. Results Age, blood pressure, Hcy,
blood lipids, blood glucose, and levels of TSH, TFQI, TSHI, TT4RI, and TRI in the plaque group were significantly higher
than those in the non-plaque group, while BMI, FT,, FTFT, and FT,/TSH were significantly lower (¢=2.949, 4.567, 3.890,
5.123, 4.231, 3.567, 4.123, 4.321, 5.678, 7.234, 8.123, 7.890, 6.123, 3.215, 4.890, 4.987, 3.567, 8.901; £=0.004, <0.001, 0.001, <
0.001, 0.001, 0.001, 0.001, 0.001, <0.001, <0.001, <0.001, <0.001, <0.001, 0.002, <0.001, <0.001, 0.001, <0.001). TFQI,
TSHI, TT4RI, and TRI were positively correlated with IMT, plaque number, and maximum plaque thickness (r=0.598, 0.521,
0.556; r=0.612, 0.543, 0.578; r=0.576, 0.502, 0.534; r=0.567, 0.489, 0.523, respectively; all P<0.001), while FTFT and FT,/
TSH were negatively correlated with IMT, plaque number, and maximum plaque thickness (r=-0.489, —0.432, —0.467,;
r=-0.512, -0.456, —0.498, respectively; all P<0.001). Elevated TFQI and elevated TRI were independent risk factors for ca-
rotid atherosclerotic plaque formation [ OR(95% C/)=2.989 (1.733-5.156), 2.677 (1.586-4.518), respectively |, while elevated
HDL-C, elevated FTFT, and elevated FT,/TSH were independent protective factors [ OR(95% C/)=0.876 (0.785-0.978), 0.444
(0.225-0.875), 0.434 (0.246-0.765), 0.435 (0.263-0.719), respectively ]. The AUCs of TFQI, TSHI, TT4RI, FTFT, TRI, FT,/
TSH, and their combination for predicting carotid atherosclerotic plaque formation were 0.836, 0.567, 0.543, 0.721, 0.756,
0.732, and 0.892, respectively. The combined prediction model showed significantly superior predictive value compared to
each individual indicator (DelLong test: Z=2.913, 4562, 4.987, 3.456, 3.123, 3.567; P=0.004, <0.001, <0.001, 0.001, 0.002,
0.001, respectively). Conclusion Reduced thyroid hormone sensitivity is closely associated with carotid atherosclerotic
plague. TFQI, TRI, FTFT, and FT,/TSH may serve as potential indicators for plaque risk assessment, with TFQI showing high
predictive value.

[ Key words] H-type hypertension; Carotid atherosclerotic plague; Thyroid function; Thyroid feedback quantile index;
Thyroid hormone resistance index; Correlation;Elderly

BEE N H ik, 284 s I © o 3R O 1 A8
Y B 4 A0 FE 2 R) AT, HL AU Il ( H-type hyperten-
sion ) K& I &5 [7] 280 2 Bt 2R ( homocysteine, Hey) I
iE , I IR SRAERE T K00 B 1 A XU S 250 v, e
AT e IR R DL 1 A S R 3 g ik ok R Ak B
B2 1 A 1 e (R ks, AL 2 R ot A 4 v R
IR AR ST TN PR PRk R R R R )
RETE B A2 4F H AU il e 28 25 v BREHR T 1l 1 52 i K]
B, NPT 0L A A XU B S X, HR R
FIENURRBS 24 5 Dhag, 787 B i A
PRAR 2 (thyroid-stimulating hormone, TSH) | i B =
TR R i U2 R (free triiodothyronine , FT,) K i &5 H
ARIEZE (free thyroxine, FT,) 7K F1E% , {H 0] GEAFEAE4H
SR U E S T 52 e N Bz g g B A
R RSN 25 00 L8 B 1 2B e, © A F 9T IE
S 5 5 R O 1 0 KU AR DG SR E
IZRRIR R A b AR AR R U 5 50 3 ok R e
R ELAA SCIRR 1 AN B, A DG BRI 35 B [ 4 AR R
Tt 5 BFE EL ( thyroid feedback quantile index, TFQI) |
FHOBR B 3 & HK BT 45 %X (thyroid hormone  resistance
index, TRI) \FT,/TSH H.{E 25 1 %5 5B 1% 151 90 4

= REMTE, AW B FERR T H IR BRI 2R U A
KARHRE A H AL 5 AL £8 35 551 8l Foos A i b B B
P G ZR S LTI R, DA A 1 DR 7 10 XU 2 Al >
LB 2% HE T,

1 BRES5AHE

L1 IRRBERE RIBPE SR 2022 4F 6 H—2024 4F 6
R 2R — N R EE BN 5B 2 i IR AR D) fig
WEAE H RS I B 155 BIFE s 3t 4 ARG
TCE B Bk A AL IEHORE J8 3 Sy BEHL2H 94 451 5 Tt
BEHA 61 ], 5 TCBEH AL g, BEHe Al FRE AR IR K,
PR BT E (BMI) &, W s 2 ADBE R | a0 | Bk
IHPERASFE ST 3 9 iR iz s s Ll
fe MG AR K Wi 1R (SBP) &F 3K ( DBP) (Hey | i
JHRE R (TC)  H il =18 (TG) K% ) g A (1 I8 [
(LDL-C) %5 2 I (FPG) 15, =5 % 2 AR A r A ] s
(HDL-C) i, Z 5 A giit2# & L (P<0.05 5 P<0.01),
MR 1, ARG ERE R ZE RS fE(AQYY--
YXLL --LWLL-55) , A5 /R F I E 75 ) Bk, s A
FIg ¥ R B Mg R E

1.2 SRBIEREARE (1) IABRIE: DAEE 60 ~ 89
B A E R L B IR R R (2018 ARBTTR) )
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Tab.1 Comparison of clinical data between the non-plaque group

and the plaque group of elderly patients with H-type hyper-

tension
BT X2 )

W H {"ﬁfl)ﬂ ffif) x5 PAE
MBI %) ] 0.025 0.874
% 30(49.18) 45(47.87)
& 31(50.82) 49(52.13)
AEIE (2xs, %) 67.66+5.29  70.64+6.64 2.949 0.004
BMI(x=s,kg/m?) 23.89+2.98  25.67+3.21 3.215 0.002
WA S [ (%) ] 16(26.23) 40(42.55)  4.321 0.038
I H(%) ] 11(18.03) 28(29.79)  2.987 0.084
SRR/ A IHEBI(%) ]
2 RUBE PRI 11(18.03) 33(35.11)  5.321 0.021
LI 8(13.11) 26(27.66)  4.567 0.033
R TH 1 i 45 22 5(8.20) 19(20.21)  4.012 0.045
FMERBEL[FI(%)]  26(42.62) 49(52.13)  1.345 0.246
{5 IR R (s, A1) 8.76+3.89 11.89£4.56  4.012 <0.001
PR 91( %) ] 18.654 <0.001
1% 18(29.51) 10(10.64)
24 28(45.90) 28(29.79)
3% 15(24.59) 56(59.57)
iBEHE B %) ]
AR 27(44.26) 61(64.89)  6.345 0.012
w=izzh 21(34.43) 52(55.32)  6.567 0.010

SBP (x+s, mmHg) 147.89+12.34 158.45+13.21 4.567 <0.001

DBP (x+s,mmHg) 82.34+6.78 87.65+7.89  3.890  0.001
Hey (x+s, pmol/L) 18.85+3.45 22.45+4.89  5.124 <0.001
TC(x+s, mmol/L) 5.21+1.03 5.98+1.12  4.231 0.001
TG (x+s,mmol/L) 1.67+0.76 2.01£0.87 3.567 0.001
LDL-C(x+s,mmol/L) 3.12+0.87 3.78+0.91 4.123  0.001
HDL-C(x+s,mmol/L) 1.28+0.26 1.09+0.24  4.890 <0.001
FPG(x+s, mmol/L) 6.01+1.12 6.89+1.34 4321 0.001

s IR 2 WibR o (AER H 3 Y SBP =140 mmHg
/8% DBP =90 mmHg) ; @£F & H A5 Il K12 Wibr
W, BIRE A ol A ZH B 25 I 11%% Hey =15 pumol/L( A #H
I Hey N&— 23 I KET 24 h ORI SR K&
T B WA R K A DU AR 5 350 2 A AC2H G
B NIRRT i R B B % 4 AE 2R H R % 2 IR T 1
M AEHAERARET A ) s @QHUARIRIIBEIE %, TSH
0.27 ~ 4.20 mIU/L.FT, 3.1~ 6.8 pmol/L. FT, 12 ~
22 pmol/L'7, HIE 3 A~ A IR FH 52 i FF AR it 2 it 24
Yo (2)HEBRFRE : O& IF HUR AR RETCHE | Wik 45 H
ARG ; @G I St WU BE i B FE (& 2 A
W) GEPERRE ™ I I BEAS 42 [ Child-Pugh C 2,
B /N BR JE i & ( glomerular filtration rate, GFR) <
60 ml/min] ;@I 1 A~ H IRAM- 2 4E4E 2 B, 555200
Hey 7K F-254) s @ A7 A6 DA R B Bk RS A 9 995 TG 1 Bid 5
KA,

1.3 W bR 505k

1.3.1  HURBRIGEEARI . T 585 A Be i SR 45 25 I8 I
Jikifin 5 ml, 5.0 B8 BUMLTE , DAk & 56 S8 b ASURG
TSH \FT, \FT, 7KV A E A& 4280 S U i1 7
1.3.2 BRI BUSEPEAS . 318 TRI=TSHXFT,/
FT,; FT,/TSH . {f; TFQI = cdf FT, - (1-cdf TSH);
TSHI=InTSH+0.134 5xFT, ; fi& FAR IR ZRARPTHE 2 ( thy-
roxine resistance index, TT4RI) = FT,xTSH"®' ; JiF 2§ = fit
PR i 22 2 55 307 125 IR 3R LU AH (free triiodothyronine
to free thyroxine ratio, FTFT), TFQI, TSHI, TT4RI, TRI
BB g, B DR 3R U B IS FTFT  FT,/TSH
BB =, 3 H R R T R AU b =

1.3.3 sl kol REAE 1 BEHAG I . LR (6 2235 i e
AR, EPTQ 5 ) 60U 5 . 3 bk | 201 P4 3 ik e
TRBE S gy XAk, D £ 550 B ik P S o 2 JEE B (lintima-
media thickness,IMT) ,IMT=1.5 mm BUR R A
GERAE SCRBE 10 SR BESRAETENG O SRS A R AR
JERE

1.4 itk SR SPSS 26.0 #A4Hrgds , it
BOGR AR B (% ) FoR  4LIA] LR ¢ K
B AP A ER TR ORI DL v+s ROR, 2 A AR
KBS AEAS ¢ K 55 ; Spearman Bk AH 5& 43 1 H R IR 34
R UL BB PR BESAE bR B ARG ; 2 & Logistic
IS A4 1R = e A8 3 T B 30 50 ik ks B A Ak
BEH B 2 ROC [Z AT R IR 3 25 U R 48
PRI EAF H RS & i 8 5T B 3 ik ofs o hef Ak 3
M E, P<0.05 HERH G EE L,

2 & B

2.1 2 AARVIRIRBEER R BUSR IR AR bR BEd A
TSH,TFQI, TSHI, TT4RI, TRI /& F JG B He 41, FT, |
FTFT .FT,/TSH il T JCHE R 4H (P<0.01) ;2 4H FT, It
BESTGIFE L (P>0.05) , L3k 2,

F2 TCBEH S E e FUR AR R R BT AR LA (a29)

Tab.2 Comparison of thyroid hormone and their sensitivity indica-

tors between the non-plaque group and the plaque group

TCHEHLH bin

. H (n=61) (n=g4y VZH P
TSH(mlU/L) 2212076 2982087  5.678 <0.001
FT5( pmol/L) 4.89+0.56 4.45+0.67 4.987 <0.001
FT,(pmol/L) 17.23+2.12 16.89+2.34 0.890 0.374
TFQI -0.15+£0.28 0.32+£0.31 9.567 <0.001
TSHI 3112052 3362061 2678  0.008
TT4RI 38.08+7.12 50.33+8.45 9.123 <0.001
FTFT 0.29+0.06 0.26+0.05 3.567 0.001
TRI 7.79+1.56 11.32+2.11 11.234 <0.001
FT,/TSH(nmol/IU)  7.89+1.34 578123  8.901 <0.001
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2.2 2 mish Pk AERE AL AR LL i BEHR AL IMT 3
Bl B KEE & T R4 (P<0.01), UL
*3,

=3 TP SRS TS PR AR AR LA (axs)
Tab.3

Comparison of carotid atherosclerosis indicators between

the non-plaque group and the plaque group

A B% IMT(mm)  BEPEGE (1Y) BEHURREEE (mm)
ToBEHLL 61 1.02+0.45 0 0
BEH AL 94 1.87+0.56 2.12+1.09 2.45+0.67
i 9.234 15.678 28.901
P1H <0.001 <0.001 <0.001

2.3 FURMBRBECR BB E SR bR 5 SU8) ko A A8 1k 45 b
FIAHE M Spearman #kAH 543 T 27, TFQI, TSHI
TT4RI, TRI 73515 IMT BES R | B B dpe R JEE 8 5 1E
FHXE, FTFT FT,/TSH 4351 5 IMT | B He 45 i | 3 B i
KIERE R FAHE(P<0.01) , £ 4,

&4 ORI BURIERE AR5 S BRI AR RE AL T8 AR A AR ST
Tab.4 Correlation between thyroid hormone sensitivity indicators

and carotid atherosclerosis indicators

b IMT BEHE B KR
r{d P1E rE P1H r{d P1E
TFQI 0.598  <0.001  0.521  <0.001  0.556 <0.001
TSHI 0.612  <0.001 0543  <0.001  0.578 <0.001
TT4RI 0.576  <0.001 0502  <0.001  0.534 <0.001
FTFT -0.489  <0.001 -0.432  <0.001 -0.467 <0.001
TRI 0.567  <0.001  0.489  <0.001  0.523 <0.001
FT,/TSH -0.512  <0.001 -0.456  <0.001 -0.498 <0.001

2.4 ZHE Logistic FIHHr &4 H BY & i & B H B
LS KRR L BE S (5 R DL AE H A
I £ 5T B 500 50 ok o e Bl Ak B e g RS i DL 2
H P<0.05 W H i A28 17 2 [N 3 Logistic [911H 43
Mr, G535 TFQI 55 TRI 7 S22 50 ik 3l +E 1 1k
YO S S7 /G 16 K & FTFT & (FT,/TSH &5 Rl 57
PR &R (P<0.05) , W 5,

2.5 HURBRCER SR bR W0 2 AF HO7 5 I R
HI LSS KRR AL BE A 22 FROIR BRI R
TR EFE AR T 4 1R g5y iR AR T L 35 3h ik o
FEREALBEHL ) ROC 2k, T 5 ih 4 F Al (AUC) ,
459 58 7% . TFQI  TSHI  TT4RI FTFT .\ TRI . FT,/TSH &
I A TR 2 3 ok ot R BE Ak BEBRE BB AUC 4351
4 0.836.0.567 .0.543 .0.721 ,0.756 ,0.732 .0.892, /< %
AL F 4 A Bk 00 4 {8 (Z/P = 2.913/0.004
4.562/<0.001 . 4.987/<0.001 ,3.456/0.001 ., 3.123/0.002 ,

3.567/0.001) , L% 6 & 1,

®S5 ZIHR Logistic MMM AR H Y & 1 i 8 25 i1 5
Jh SSAE RS A TRt B Fy 52 i PR 3R

Tab.5 Multivariate Logistic regression analysis of the influencing

factors of carotid atherosclerotic plaque formation in elderly

patients with H-type hypertension

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

TFQI 7 1.095 0.278 15.512 <0.001 2.989 1.733~5.156
TSHI 7 0.098 0.134 0.535  0.465 1.103 0.848~1.435
TT4RI # 0.012 0.015 0.640  0.424 1.012 0.983~1.042
FTFT & -0.834 0.289 8330  0.004 0.434 0.246~0.765
TRI & 0.985 0.267 13.607 <0.001 2.677 1.586~4.518

FT,/TSHE -0.832 0.256 10.563 0.001 0.435 0.263~0.719

6 HURIRMEBURAESS bR BN AR H B i 1K 88 TR

B K A AL BB A4 417
Tab.6 The value of thyroid hormone sensitivity indicators in pre-
dicting the formation of carotid atherosclerotic plaques in

elderly patients with H-type hypertension

Ei=B BiE  AUC 95%Cl  WURE FESREE i’ﬁ
TFQI 0.04 0.836 0.702~0.856 0.812 0.738  0.550
TSHI 3.24 0.567 0.489~0.645 0.543 0.561 0.104
TT4RI 44.29 0.543 0.465~0.621 0.521 0.534  0.055
FTFT 0.28 0.721 0.638~0.795 0.689 0.682 0.371
TRI 9.34 0.756 0.673~0.825 0.723 0.701  0.424
FT,/TSH 6.78 0.732 0.649~0.805 0.698 0.714 0.412
NEWA 0.892 0.832~0.938 0.821 0.805 0.626

B 1 HUIRRECGR SRR RE AR N EAF HORD R IR AR AL
PR BEALBEH A ROC £k

Fig.1 ROC curve of thyroid hormone sensitivity indicators for pre-

dicting the formation of carotid atherosclerotic plaques in

elderly patients with H-type hypertension
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AWFFEGE R R BRAEIE 5 1% Hey 1G5
WAL R R R AL, B DR R 9 2 AU 1 el A [
FES SN WK FERE AL R v R AN T Z VR . 1558
FER M T BE & A 5 R R R L il S
i 4 4 AS A 0 [ 463 49 15 P B2 B B D) 68, Hey
FhiEnm L S NADPH 48 ML 2 40 K 5 9 I I R K
T PN K T BE B A5 1M 7 LDL-C/{i HDL-C %Y g it
T2 L) A O 1 B Sl ko A R AR S B P A I R 1Y)
R SR AR FE IR b AR o — 2
IR, B FROBR B 25 7K P A T 1E 5 Y R, LA 1)
TRATS S BEHAEAE 8 G, LR Z T T gV &
22 2 1T (R A B A . 4 A0 A A1 200 HUIR BRI 3R
BRRRE AR ST | I P Bz A A 32 AR A T 00 T3/T4 {5
S I, BUE N R — AL R A (eNOS) B R 1k
T B S — S A R e /D | i A T SR A A
TIREZ 45, FE T H) 55 P e B B S B 5 9= 10 A0 4% 12k PRI
FHGHERIRE S FIE, R A5 5 15 TR T fE
Pt LDL SZ KA T B 18 s 42 BRI 3 LDL-C A9 AT
JIE TR SRR, - A 5 W 1t 2 S T UL 4 i 2 250 mT 9
A (LR PR 4 78 ) 5 TR A ) P TRD o e
200 YA DO TR 0 L o S 4 D R TR TR, B X IR B
BEHLRY e A Skt R A S A AT A R (TRQT
TRI 5 IMT BB M f K 2 B A OCG T FTET
FT,/TSH 52 S HAHOC) I FRAY 2 T #E — 20 ENE T 3
TR AR 5 S ik o R A Ak B Ay =2 T A B BROG R
PETR AL T e 37 F 28 BRI 52 38 1, I 7T AE
Shy S50 ik BRE B R T T A

HEZ K E Logistic [958 87, A< B 55 #E 40 A M
B AR BMI (& I % 2 Hey \TC \LDL-C S84 G2 iR
FHZF G, TFQI TRI JH = 4J5 A £ 8h Jik BE B TE B 11 70 37
fE N2 FTFT FT,/TSH F+ i3 R Al S AR 7 R 2 JIE S
B TR 8 2 A0 P X kT e 14 5% i) o 7. T 20 il A Qi i
B, FLATPhRE A A B S, TRQT T Aot I i bl
T Fe i — A — FEODR B A 70 52 1 0 R A, A A
RHR AR 2 (0 SR B T i o SR A ] R i LA
TR HEREHIE A (1) BEAREERICI 2 T4 4
REAN L (A B AL B B 1k e RE AR, i & Rl AR it
fEHL; (2) SRR T «B K& INK 2548 R A5 58 %, b
A I AT R R R4 -1 AR AT A AL B -1 Rk,
i B AT B S5 I ) 90 A 40 M 4, DT o e i ok
PRACAZ I A AN TRQI #4641 TSH 5 FT,
MBS R R, 350 B — Y 38 H b B il 4 T i e v X

JZ BRI AT, TR THE $ 7R 21 JE 2 200 FR
PR A PRPTIG B, SRR R 0] BEAE FH T LA T AL
21 1 FER BRI R A2 R, A1 Vi UL 200 i DA e 4 2 724
] IR A A (ol 3 B RN T A% B 3, | 2k i ol
PR BB A RN BE e g B2 FTFT  FT,/TSH JF & J
AR RS | AT ) 4 45 P B 40 i — S AL A i
TP A 9 M R 5 AR AR I TR, DA T R AR BRE B X
W, ASHFZEH TSHI A1 TT4ARI 78 [0l P38 RS fp ok iR b
SEAHSEME, HHB AUC 435142 0.567 F10.543, )L
T ICI RN FHARBE . X — 25 IR MR, 2 IR 2148
FRANTR] 6 A5 BT FAE () A= B2 N 22 %, TSHI 5
TT4RI FEHET TSH 5 FT, LM v sk v 4l &
AT R BIR 45 1A T A AT X FEBR MR8 2 1) 7 S 15t
PARIRAS , W B 3% TSH B2 5 HEE 2 Wb ok b | 107 IR
5 RGN AHE TR 722 S 1) 52 ) 5 B SCHHER) I | B A DU LA s ke
I A5 Jry R AR BT v HOIR MR 8 3R 12 3R 1 B A T
PERCAR BT A 52 10 A1 ] 4 20 4 S M U R R R A i
TFQI 51 A R0 A R BRI, BRAIBR T FT, 5
TSH Z[a] A AR Stk B ) T4 il A S R ke
P FAE T Ry 4l v HARE , 3X AT e H AUC =ik 0.836
HARA A, FE AN {E 5 T, TFQI A AUC f i, 14
HFH#AT TSH 5 FT, BRI R, fE 2485 2| 1
TR Y B G T TSHI L, TT4RI B 750 5% fig
PR, AT Al LA B T A KT 4 8 5 X LA S Bt i 45
A JEL I ZH 20T DR R 9 2R 1) UM AR Ak, TR DL AR PR A
BB R s AU B A1
4 & i

ZE LT e HOR AR I RE IR # A9 2 4F H AL & i &
SR DR MR 2% AR R A1 5 5 3 ik e e 1 Ak B
Bl & A B A 5, Horp TFQI, TRI T 155 42 BE B P ik
Hy ST G B &, FTFT  FT,/TSH F & J2& 2l 37 AR 97
F, H TRQI % B He H A 4 v Wil 0, P27 Ik IR AE
BRI BRI SR i | Hey | 1088 25 1% 52 fE I [
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[ E] HH 5] 1G4 MCHENE S £ 464k (1gG4-RPF) I IR AL S B4 AE , DL K 2 W 5 % 132
Hyosl , ik BIETHET 2021 45 1 H—2025 4F 12 B EEE K 2FH—WE & B LR P21 1eG4-RPF &
13 Bl IG R GERL, 25 SR BB S R A A 5 R AT R G, SR B3 BIEFE BT 11 61, 20 2 6, P AL 4FE R 60
%, 5H1(5/13,38.5% ) & KA ESR 2L, 5 BIIRIESR 9012, 3 BRI HE R (JLvh 2 il R & 4R ) A R 6
S 150 ST ISRk M 1 B, 9 R HEAT I 1gG4 A, Hid>1.35 o/L B 5 4611(5/9,55.6%) » seA5% LRI A
JE B A Al S e, 280t SR8 s kR sk aE I . B ES B e (9134 LB R R AR A=Y , 84.6% (11/13)
ULIE SR A R4 ,38.5% (5/13) UL ZEVEER Ik R . S B8 414k R T A 9 19 1gG4™ 3 40 B 115034 > 10 4~/ = 45 40 B
(HPF) ,76.9% (10/13) F5R ] 1eG4* /1gG H A LL 51 >40% AT S nl WL B 48 (CD20") 5 T 4ififs (CD4" .CD8" ) K
IRAMERIE, 4518 1gG4-RPF ik Fri Bk IR KRR ILBSEE 2 Wi T I R AT A5 | 5 24 48 Ar 5 0
OEATEAN T SRR R S S T S
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Clinicopathological analysis of thirteen cases of IgG4-related retroperitoneal fibrosis Liu Xuefei, Hu Hao, Li Yiming,
Shi Yuchuan, Yin Lijuan, He Miaoxia. Department of Pathology, The First Affiliated Hospital of Naval Medical University,
Shanghai 200433, China
Funding program: Shanghai Science and Technology Commiitee of China (18411963000)
Corresponding author. He Miaoxia, E-mail. hmm26@ 163.com

[ Abstract] Objective To investigate the clinical, imaging, and pathological features of IgG4-related retroperitoneal
fibrosis (IgG4-RPF) and to improve diagnostic accuracy. Methods Clinical data, morphological, and immunohistochemical
findings of 13 patients with pathologically confirmed 1gG4-RPF from January 2021 to December 2025 were retrospectively
analyzed. Results Among the 13 patients, 11 were male and 2 were female, with a median age of 60 years. Clinical manifes-
tations were diverse, and 38.5% (5/13) were incidental findings on physical examination. Serum 1gG4 was measured in 9 pa-
tients, and 5 (55.6% ) had levels >1.35 g/L. Imaging showed retroperitoneal soft-tissue masses in all cases, most encasing the
abdominal aorta and/or iliac vessels. Pathologically, all cases exhibited dense lymphoplasmacytic infiltration; storiform fibrosis
was present in 84.6% (11/13) and obliterative phlebitis in 38.5% (5/13). Immunohistochemically, all cases had >10 IgG4*
plasma cells per high-power field, and 76.9% (10/13) had an 1gG4*/IgG” ratio >40% . Conclusion  1gG4-RPF predominant-
ly affects middle-aged and elderly males with insidious onset. Diagnosis requires comprehensive assessment of clinical
features, imaging, serology, and pathology, with differential diagnosis from lymphoma and soft tissue tumors.

[ Key words] IgG4-related retroperitoneal fibrosis; 1gG4-related disease; Fibrotic type; Clinicopathological features;
Differential diagnosis
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Fig. 1 Imaging changes in patients with IgG4-related

retroperitoneal fibrosis
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Fig.2 The histopathological features of patients with IgG4-related retroperitoneal fibrosis
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[# ZE) BHE HTEATEER T LG 6( PRMT6) JRTEFBEEILEG 1 (UPPL) 75 3E MILJZ 35 0 4 5% b i
(NMIBC) 1 B 38K, 434 L 511 O BLRRAE 1 56 R MO AR G B R B M IEAS B, Ak 1EEL 2019 4F 2 A—
2022 4E 2 J ILIPG 48 I U T RO BE BRI R AMRHA YT HY NMIBC H% 134 0l BI040 M S 52 2 UREAS . AP TCGA B
J# R qPCR A 24Uk 2435461 PRMT6  UPP1 ik 7K ; Spearman kA 5& 43T PRMT6 ,UPP1 & H & ik 5l IR
95 B B A S i 0 Kaplan-Meier 42774347 B Cox [F1IH 434 PRMT6 \UPP1 kXt NMIBC 85 AR5 Lk B A 47
JEHEN, R TCGA BREE M4 LR, NMIBC FE 4141 # PRMT6 ,UPP1 mRNA ik T 554141 ( P<0.01) ;
NMIBC 341410 PRMT6 UPP1 mRNA FHX} 223k it = T8 55 4141 (1/P = 28.590/<0.001 ,35.150/<0.001 ) ; J5 41 21
PRMT6 UPP1 25 [ BHI: R & T 55 4H 4 (x2/P=80.289/<0.001 ,93.748/<0.001 ) ; I J&g 43409 T1 49 o8 #4402 =5 0 i) )
NMIBC & F i 2H 4 PRMT6 \UPP1 2 [ BH M %8 T 433 Tas Tis 3 o BL5F AR 37 (PRMT6 .x2/P=16.181/<
0.001,14.074/<0.001 ; UPP1 .x2/P=7.370/0.007 , 14.183/<0.001 ) ; NMIBC % #1417 PRMT6 ,UPP1 2K (1335 5 e
7 Mg EcE g o3 B R B IEAH 56 (PRMT6: r /P = 0.512/<0.001 ,0.604/<0.001 ,0.578/<0.001,0.553/<
0.001;UPP1.r,/P=0.623/<0.001.0.715/<0.001.0.588/<0.001,0.521/<0.001) ; PRMT6 ,UPP1 FHM: ¥ 3 4 Toik @
FEHAE T PRMT6, UPP1 B A 3 (Log-rank x? = 19.210,16.580, P 34 <0.001) ; 8 231 T1 1 96 BH 43 e 4 )
PRMT6 BH4: . UPP1 FHHEE NMIBC B35 Hl5 A RIS BRI R [ HR(95%CI) = 1.464(1.164~1.841) ,1.385(1.070 ~
1.794) ,1.287(1.066~1.553) ,1.267(1.079~1.488) ], &€ PRMT6 UPP1 7£ NMIBC B HEAL P m &k, —H 5

AN R PR FRARFAE SAS R 1005 A DG, BT Sy R T T 5 W 1 ) i P SR A A0
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The relationship between the expression of PRMT6 and UPP1 in non-muscle invasive bladder cancer and clinicopa-
thological features and postoperative recurrence and metastasis Cao Jian, Li Guangyao, Geng Xinlong, Gao Lu, Han
Pengfei. Department of Urology, Linfen Central Hospital, Shanxi, Linfen 041000, China
Funding program . Health Research Project of Shanxi Province (2022038)
Corresponding author: Li Guangyao, E-mail:451566327@ ¢q.com

[ Abstract] Objective To investigate the expression levels of protein arginine methyltransferase 6 (PRMT6) and uri-
dine phosphorylase 1 (UPP1) in non-muscle invasive bladder cancer (NMIBC), and to analyze their relationship with clinico-
pathological features and the evaluation value of postoperative prognosis. Methods The clinical data of 134 patients with
NMIBC who were treated in the Department of Urology, Linfen Central Hospital of Shanxi Province from February 2019 to
February 2022 were collected (cancer tissue and paracancerous tissue samples of patients with pathologically confirmed
NMIBC). The expression levels of PRMT6 and UPP1 were detected using TCGA database analysis, qPCR, and immunohisto-
chemistry. Spearman rank correlation analysis was used to analyze the correlation between PRMT6, UPP1 protein expression
and clinicopathological parameters. Kaplan-Meier survival analysis and Cox proportional hazard regression model were used to
evaluate the effect of PRMT6 and UPP1 expression on postoperative progression-free survival. Results TCGA database
analysis showed that the expression of PRMT6 and UPP1 mRNA in NMIBC cancer tissues was significantly higher than that
in adjacent normal tissues (both £<0.001). qPCR results showed that the relative expression levels of PRMT6 and UPP1
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mRNA in NMIBC cancer tissues were (2.35 + 0.49) and (2.87 + 0.56), respectively, which were significantly higher than those
in adjacent normal tissues (0.98 + 0.26) and (1.02 + 0.24) (t=28.590, 35.150, both P<0.001). PRMT6 and UPP1 proteins were
localized in the cytoplasm and cell membrane. The positive rates of PRMT6 and UPP1 in cancer tissues were 61.19% (82/134)
and 64.18% (86/134), respectively, which were significantly higher than those in adjacent normal tissues (8.96% [ 12/134 ]
and 7.46% [10/1347]) (X°= 80.289, 93.748, both P<0.001). The positive rates of PRMT6 and UPP1 in tumor stage T1 and
high-grade pathological grade were significantly higher than those in Ta/Tis stage and low grade (x?=16.181/<0.001, 14.074/<
0.001, 7.370/0.007, 14.183/<0.001). The expression of PRMT6 and UPP1 in NMIBC cancer tissues was correlated with tumor
diameter, tumor number, tumor stage, and pathological grade (r,/P=0.512/<0.001, 0.604/<0.001, 0.578/<0.001, 0.553/<0.001,
r,/P=0.623/<0.001, 0.715/<0.001, 0.588/<0.001, 0.521/<0.001). During follow-up, there were 28 cases of recurrence, 16 cases
of distant metastasis, and 6 cases of death. The 3-year progression-free survival rate was 62.69% (84/134). The 3-year pro-
gression-free survival rate of PRMT6-positive and UPP1-positive patients was 47.56% (39/82) and 50.00% (43/86), respec-
tively, which were significantly lower than that of PRMT6-negative (87.50% [ 45/52 ) and UPP1-negative patients (85.42%
[41/48]) (Log-rank X°=19.210, 16.580, both P<0.001). NMIBC T1 stage, high pathological grade, PRMT6 positivity, and
UPP1 positivity were independent risk factors for poor prognosis of NMIBC [ HR(95% C/)=1.464 (1.164-1.841), 1.385
(1.070-1.794), 1.287 (1.066—1.553), 1.267 (1.079-1.488)]. Conclusion Both PRMT6 and UPP1 are highly expressed in
NMIBC, which are associated with poor clinicopathological features and poor prognosis, and provide a theoretical basis for the

formulation of clinical intervention strategies.
[ Key words)
Prognosis; Correlation
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NMIBC cancer tissues and adjacent tissues in TCGA data-

base

2.2 NMIBC & A2 555 A 41h PRMT6 ,UPP1
FEEFRIKLE PRMT6 ., UPP1 & [ 5E fr T 41 s 5 F1
YRR, WL 2, FE4H 1 PRMT6  UPP1 &5 1 BH MR 4y
N 61.19% (82/134) 64.18% (86/134) , & T 5540
A 8.96% (12/134) 7.46% (10/134) , =R A i1t
2 X (x2/P=80.289/<0.001 ,93.748/<0.001) .

B2 NMIBC B4 415 08 55 4141+ PRMT6  UPP1 4 H 3%
ik AR (i1, x200)

Fig.2 Protein expression of PRMT6 and UPP1 in NMIBC (Immu-
nohistochemistry, x200)
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2.3 PRMT6 UPP1 £& [ 3R 7EAN A PR/ 9 BRARAIE v
B22 S b Mo 20 T 3 B 2 g Y
NMIBC 2 #FEH 4k PRMT6  UPP1 & H YRS T
Ji 98 733 Ta/Tis 1 5 B 43 AR (P<0.01) 52
20 At PR/ o5 BRARRAE 7 & PR R L3, 22 R e 4 it
E L (P>0.05) L% 1,
2.4 PRMT6 UPP1 £ |1 35 5 It PRI BE S 5000 #H ¢
PE5rHT  Spearman FRAH X531 7R , NMIBC i 41 21
PRMT6 \UPP1 & 13R85 MR B2 Mg 2 H g
O3 R A S EAH I (P<0.01) , ILER 2,

F 2 PRMT6 UPP1 2 146k 1 i PR HL S B A ST

Tab.2  Correlation analysis between PRMT6, UPP1 expression

and clinicopathological features

s b PRMT6 UPP1
r, fH PH r, fH P {H
JihiEE E A% 0.512 <0.001 0.623 <0.001
liidr2 i qE| 0.604 <0.001 0.715 <0.001
Jivge 433 0.578 <0.001 0.588 <0.001
PG HE o2 0.553 <0.001 0.521 <0.001

2.5 PRMT6 UPP1 £ [F13iAX% NMIBC £ HilJs 152
M AR ZEFEYTZEH, NMIBC B3 134 6 &2 % 28 11,
TR 16 B FETS 6 B, 3 AFE TG iE R A AR R R
62.69% (84/134) ., PRMT6 UPP1 PHM: & 3 4E i
JRE AR IR 47.56% (39/82) .50.00% (43/86) , ik
T PRMT6 UPP1 B4 835 %) 87.50% (45/52) .85.42%
(41/48) , 5 A G it % & X (Log-rank x> = 19.210,
16.580, P ¥J<0.001) , WK 3,

2.6 Z[HZE Cox [EJF5HF NMIBC H& WG A KR
MEZE DL NMIBC B UG A By AR & (E . 2

R 1 PRMT6 UPP1 & F A TE AN A R/ o B AE H A 25 5 LU A

100 =y

EArE (%)

PRMTG
— PR
T - s

METCHERE A 7E 4 (%)

R St oo TR .

8 il_""‘——-j_
50 |- 1—l_|

BEL R 414 (%)

GELIREE

B 3 Kaplan-Meier 42775347 PRMT6 UPP1 %5 [13¢35 %] NMIBC
S B AR R
Fig.3  Effect of PRMT6 and UPP1 protein expression on poor
prognosis of NMIBC patients

R R0 UM 3 (A . 1=T1 ],0=Ta/
Tis #0) G B 2> 2% (WRAE. 1 = = 22 5], 0 = IRl ) |
PRMT6 (Mt{E . 1= FHM:,0=FA:) . UPPIT (T&AE : 1 = BH
PE,0=F1) b A28, T 2R Cox WMIHZHT, 45
SR R A3 0 T e 3 S 9] PRMTG [
P& UPP1 FHPEZ NMIBC & FilJ5 A K B 2l 57 s s [
£ (P<0.01), W3,

[H(%) ]

Tab.1 Comparison of PRMT6 and UPP1 protein expression in different clinical/pathological features

9 H P PRM"E6 B v i Pt UPPi FH ¥ i Pt
(n=82) (n=86)

4531 ) 88 51(57.96) 1.133 0.287 56(63.64) 0.033 0.856
Y 46 31(67.39) 30(65.22)

sl <60 % 59 31(52.54) 3.323 0.068 34(57.63) 1.968 0.161
=60 % 75 51(68.00) 52(69.33)

WA s = 38 26(68.42) 1.667 0.280 27(71.05) 1.090 0.296
i 96 56(58.33) 59(61.46)

e Fe K AR =2 cm 50 34(68.00) 1.556 0.212 35(70.00) 1.176 0.278
<2 em 84 48(57.14) 51(60.71)

ke 2 A 81 46(56.79) 1.673 0.196 51(62.96) 0.132 0.717
E%a 53 36(67.93) 35(66.04)

Jisea 334 Ta/Tis #i 74 34(45.95) 16.181 <0.001 40(54.05) 7.370 0.007
T1 60 48(80.00) 46(76.67)

R HL AT R 63 28(50.79) 14.074 <0.001 30(47.62) 14.183 <0.001
[SE 2 71 54(70.42) 56(78.87)
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F3 ZPFE Cox AT NMIBC H 4 TG AN KA 5200 5
Tab.3 Influencing factors of poor prognosis in NMIBC patients by

multivariate Cox regression analysis

ERE B SEH Wald{i P{i HRIH  95%CI

Mo #1 T1 ) 0.381 0.117  10.604  <0.001 1.464 1.164~1.841
RHELA R YR 0.326 0.132 6.099  <0.001 1.385 1.070~1.794

PRMT6 FHAE: 0.252 0.096 6.981 <0.001 1.287 1.066~1.553
UPP1 BHPE 0.237 0.082 8.354 <0.001 1.267 1.079~1.488
3 3t 8

NMIBC & AR 1 7T, (B AR5 e &2 & %5
ik 50% ~70% , &8 453 b # nl ik — 20 3k J S L2 1= i v
5 I g L 22 A R IO R , S8 2 i) R 3 M A A T
Jer o EETI PR 22 A U8 T a5 B 40 G I AR 43391 L b
JeR 0 B R e R /N A LI A B A T R i T
i IR R A AE AR B R PR e — B S

Gy B IR L A5 UG 45 R AR A7 7 B i 5
P UTAESR, B 4> B AR ST NIRRT
T R s 5 PR R R g AR B e A R Y
JHPEVE FHZ ek B W, Ry i NMIBC B B 1015 43 A
B AR 20 2 2R B il e AR AR IR YT O R R
TOH RIS A AR 2 i S AR Y B 43 A
Yy, UG B TS PG S5 #3570

PRMT6 J& T 1 % PRMT FER 5L, 43 F 454 4
FrRSF B RS LS M IS N S A X B, T g S-
JRAT F R 2R 45 G 1 A8 ARG 202 4% i WY k&M
12555 K 815 RNA T X% DNA #i4is &
A RE . EABFSTUESE, PRMTG 1EFLIRIE 55 £
FOEHERp R R R S RA, TEdN S EEHSS
SRR TR F 3 RS SR 729 7 5 A X R H Ak &
T, AR HE I A R T S AR R R AR &
P, NMIBC H* PRMT6 mRNA Fl%E [ 3 1k 7K 458 9 55
Y120 2 T v, A LSk 1 AT R S e e L T 4%
ALY, HFE £, 45 E e+ PRMTG 5 31
X CpG & P AN JE R A M FIEw 414,
P 2V ALKV AR 35% ~ 48% , AT LT PRMT6
(%% 5, 95 PRMT6 mRNA Fl14E (13351 ABF5
H1,PRMT6 ik 58 B4 BH M 5 P,
W5 B, PRMT6 &3k iRt 418 A H3 R
i it H A fE R A i R I AR 1 DT Y ek, fE it
P AR GO i Ia] G1 A Ak, 1 T 8008 40 i )
st BRI PRMT6 AT b YTH 25 4 30 5 ik &
12 F3k, 0 Wne 38 BB 7, 5 S LR R B
Ak, [FI G5 iR A0 MG 5 (R 2B RE T . 3k — IR i

TERG I B9 R8s T A e VR ek 22 5 AR T
5 d H PRMT6 A9 1l 5 £ FH AR L B 52
PRMT6 FHIEZL NMIBC 5 FRIH B 22 (W I IR 45 )5 , 3
AETCHE R A AF AR BRI, 13X 5 R0 81 R o A 9 9 46 R —
O AR IR A7 A 2 AU S v 7 I e
PRMT6 Hfiii[a] T3 iF EMT i& 122 #E 1228, 1 75 5 5]
B P PRMTG 3 B8 2 M i R Z K15 5. L4,
PRMT6 {14 1A 74 R 348 5 g 40— 1k, 39658 s 400 g
Ffky7 i 25 M, SRR E R R Bs ., BF 5T £ B,
PRMT6 BEMSAE E )G i S fb R 7 A6 A DU s i - 151 45
A H3IR2me2a 611 ik Sk | 189 i 2 7 1 A1k B i
&, THIARTT A S B0 M A R B S AR LR AT
I SE AL O T R R A s T

UPP1 J2 W5 e A% 1 R AR & 728 vp 19 B Il , 20 1
gERg ST Arg91 5 Asp94 DIREFRFE, vl AL R 1T
O3t A PR R 5 A% - 1B R, B S S e AN RS
B AT AP AR B 20 i e e A A 4 S A o it
i, CAWIEUESS, UPPL 78 B9 I 55 2 P S b
SRR ARk, A BTG A T kB R
HE B AN I 5 5 B, 2 10 s g el 2 b T 9
PopERENT | ARWFSE R B, NMIBC ' UPP1 mRNA il
HARBKFBE S AL T, X 5 RV 5 A 1)
gEL— g I R b T R TR KO
WIS, R S EE T O8E T B Re
FERG SRS G UPPL Ja 87X, Ll UPPL 3Rk,
(ST RN DR T N A o 1 1 O O N
¥ %P1 UPP1 323k 5 NMIBC Bivgs B2 B0 H 40 4
WAL, AWFIEIESE, UPPL (3K 5A I 4 A8 % i 1t 1%
TE RS LIRS 3 B0E ( PI3K) /& [ B (Akt) /WL
YT INE ZHE M (mTOR) @ #%, F T T HEIE T
FBiodA 1 (3235, P01 CD8™ T 41 L (45, [5] is i 1k 5
AR T B S5 Sy 410 i A R 7 AR B I, M i A2
Fifr s e b it S i JE 0 AR ST R, UPPL BHE
NMIBC #5522, Z &R 3 Hrilk 58 UPP1 2457
BTG 52 W R 2R, $E s UPPL W 3R 35 B T 946
NMIBC & & By Wi f5 ., 5 H Al i K 6], NMIBC
UPP1 i W] T 432 348 5% JB% IO 9 200 e %oF < 114 il 352 %) T 25
PE X —FHE 5 I RIS R WO VIAHG . DFSE R %
BRI R UPP1 BB UE AKT 5 1 i i bt St 2 il 1
MIAE G, s AKT {5538 1%, 02 3 165 e s 40 M 24 5 3
B A28, i 20 x5 v A T 245 1, S EURE A
SNSRI
4 & i

25 I Frk , PRMT6 5 UPP1 7 NMIBC #H %11y
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SRS, B S RN 5 R R 8] e RS
FRARJG A R TG BV G, AW 45 R O R
NMIBC Jiftjg 5 Jot P 4 8t 18 9 20 5 #< 4i6 , PRMT6 |
UPP1 A NMIBC W 78 15 b5 35 90 5 I IR I6 97
B, AT AR R IR I O 58 R il e AR B U
AR HE RIS S AT —E R BRI . 6 5, BF
FER LI RIS, AR G AE A — 8 PR IR AT, J5
LR IT R Z U A RS BB B 5 i — 2D ik 251 5 H
WA G RJZ T8 4381 PRMT6 UPP1 (193835 I
TG AN, ARTRATF S 53 F- BRI B Ak o S5, e 48
A o A i PDX AL AR Ty 5k — 20 WA o 4
NMIBC i JF& A BARIT-HIL R, S hs o B 7l R 52 e 32
A e i
2k o 52 i A VR PR T i
EE AR

&4 BT TR, SRR I8 SURE B 4R
A ST LR, 3BT S B , 18 SO A BT A AT ST 4
B s @ S IE L B, BORHE B R B I8 SCIB B 6 ms T 1
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B A HSIL & A7 8 SV DI AR Je 530 BF 18 Ja w0 e 75
097 X BT A5 BB i AL % B 8 iU A2 2R Y
J7 R 5

ok R ET - BRI, AT IR - A ALK, EF, FWILER - RB K

SEWH . BimdEE /R AR X AR B340 H (2022D01C269)
YEZ AL, 830001  BE KT B4 E /R AR X REE B AR B 248y7 ol
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[ ZE] HE S0 HEgOsek b Rz (HSIL) 83475 SR 5 5 40 57 18R 35500 38 94 77 % 35
5 AR I BA A A AR o PR R e B AR A R TR, TR HEER 2022 4E 6 H—2024 4E 6 A B4 E R HIA X AR ER D
FBHE LT d D OE AT B S4E VIR B BT 31 HSIL 535 166 1 HFIE %52, R FBEHUE T 3205 43 h) RE 4 RS20 4%
83 {9, X MELIATE HHEVIAR ST B S VIR G R 47 B8 B3R PUR 2697, Hi 2 45 & HSIL o Bl F
AR (FARBIT Al mi ARG B EARR RSN B RS 3 A A BB RS SUR AR R ARG
12 A BB E R UTIRITfE ANFLR R (HPV) W BRI OC  vg RYER F[ B A -6 (IL-6) M IR AL F-a
(TNF-o0) J7K AT RIGIT BN A B R &k A 500 % Kaplan-Meier 3T ARG 12 M HE R R RELE T, &R
ML 2H A S5 BH T8 HERR 2L )R] A T A ) TR) 0 X R4 (1/P = 4.507/<0.001,5.617/<0.001) s RJ5 3 A~ H , 4 H
TERAR AR B A B IO AR B I TX BREH  HPV W BR 3 5 T B 2H (x2/P = 5.936/0.015 ,4.771/0.029 4.576/0.032) ;
RJG 3 A WELH ML 1L-6 TNF-a A AR T-XF BEZH (1/P = 5.143/<0.001 ,4.419/<0.001) ; W4 5 %7 FRZH AR B
KRN ZERTGTHE X (P>0.05) ;K5 12 4 H Y, WEL B 5 28 58 & HAK TXF B2 (x2/P=6.231/0.013) ,
WL TG R AR TR IR ZH (Log-rank X2 =6.316,P=0.012) , &5it ‘B HSIL B E1TE SUEVIA G F 1158 B
FHUREIRYT , 1 BE AR AR IR E R BE i HPV SRR FEIUAR G BB AR R B R e SR A G R HE et
[S5/T08

[RER] =HHSIONBEIR R PR AE B UHE VIR ; B8 SR S50 23697 AR 3R B 5 B2 % AL T 75

[FESES] R711.74 [ cEftRIREE] A

Efficacy of early postoperative topical antiviral therapy in preventing residual vaginal lesions and recurrent cervical
lesions in patients with high-grade squamous intraepithelial lesions undergoing cervical xonization Tursunquli Hemi-
dula, Zulifiya Abulikemu, Lu Ping, Kairibinuer Yimamu. Gynecology Medical Diagnosis and Treatment Center, People "s
Hospital of Xinjiang Uygur Autonomous Region, Xinjiang,Urumgi 830001, China
Funding program . Natural Science Foundation of Xinjiang Uygur Autonomous Region (2022D01C269)
Corresponding author: kairibinuer Yimamu, E-mail. klbn09@ 163.com

[ Abstract] Objective To evaluate the efficacy of early postoperative topical antiviral therapy in preventing residual
vaginal lesions and recurrent cervical lesions in patients with high-grade squamous intraepithelial lesions (HSIL) undergoing
cervical conization, and to provide evidence-based support for individualized postoperative management and improved progno-
sis in HSIL patients. Methods A total of 166 HSIL patients scheduled for cervical conization and admitted to the Gynecolo-
gy Medical Diagnosis and Treatment Center, People’ s Hospital of Xinjiang Uygur Autonomous Region from June 2022 to
June 2024 were enrolled. They were randomly divided into an observation group (83 cases) and a control group (83 cases)
using a random number table. The control group received cervical conization alone, while the observation group received early
postoperative topical antiviral therapy following conization. Baseline clinical data were collected for both groups. Surgical out-
comes (operative time, intraoperative blood loss, duration of postoperative vaginal discharge, and wound healing time), residual
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vaginal lesion rate at 3 months post-surgery, and cervical lesion recurrence rate at 12 months post-surgery were compared be-
tween the two groups. Additionally, human papillomavirus (HPV) clearance and serum levels of inflammatory factors [ inter-
leukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a) ] were measured before and after treatment. Adverse events during treat-
ment were recorded. The Kaplan-Meier method was used to plot survival curves and analyze differences in recurrence-free
survival rates between the two groups. Results The observation group had significantly shorter duration of postoperative va-
ginal discharge and wound healing time compared to the control group (£=4.507, 5.617; both P<0.001). At 3 months post-sur-
gery, the observation group showed lower rates of residual vaginal lesions (3.6% ) and residual cervical lesions (2.4% ) than the
control group (14.5% and 10.8%, respectively), and a higher HPV clearance rate (86.7% vs. 73.5%; X°=5.936, 4.771, 4576;
P=0.015, 0.029, 0.032). Within 12 months post-surgery, the observation group had a lower cervical lesion recurrence rate
(4.8%) than the control group (16.9% ). Kaplan-Meier survival analysis indicated a higher recurrence-free survival rate in the
observation group (95.2%) than in the control group (83.1%), with a statistically significant difference by the log-rank test
(X?=6.316, P=0.012). At 3 months post-surgery, serum IL-6 and TNF-a levels in both groups were lower than before treat-
ment, and the levels in the observation group were significantly lower than those in the control group (¢£=5.143, 4.419; both P<
0.001). The incidence of adverse events during treatment was 9.6% in the observation group and 7.2% in the control group,
with no statistically significant difference (P>0.05). Conclusion Early postoperative topical antiviral therapy in HSIL patients
undergoing cervical conization can significantly shorten postoperative recovery time, increase HPV clearance rates, reduce re-
sidual vaginal lesions and cervical lesion recurrence, and has a favorable safety profile.

[ Key words] Cervical high-grade squamous intraepithelial lesion; Cervical conization; Vaginal local antiviral therapy;
Residual lesions; Recurrence; Human papillomavirus; Therapeutic effect

"B 30 SO R B2 P9 AE (high-grade squamous IR G 37 1 W W 1 PN s S PO B R4 R 1DV 2325
intraepithelial lesion, HSIL) & 55 SR IEE %M UIAHOC  H524H 83 #l, 2 HIm KR LES, Z 7 g1t 2 X
FERT R AR, ok A k5 AN FEL Sk 8 0% % (human (P>0.05) , AT M, W3R 1, AUFRC LIRS ER
papillomavirus, HPV) FFei@ e # P A B HUHE  BFEZ 03 S b (KY2022052112) , H3 Ail/ak % )&
VIR RIRYIT HSIL MR HARFENAFAE—EN  HEEIREEAERES,

BHTE A 5% B ol B 0 A8 & 9 KU > AR e AR

B BR e S O 2 K TN 9 30 988 1) 2B DRSS, PRI B AT F 1 XYL LA H HSIL I ROk H
B 9 UG i RS B A% 0 J 7{3/]#(:4] . R R Tab.1 Comparison of clinical data between the control group and
BRSEC W0 46 41, HPV FSSLROR R HSIL ARJF 5 % 1) the observation group
Bt a2, o HPVI16/18 i fa 7 5 & K WU 5 H (mﬁzﬂ) (X)”u%%’éﬂ) el P
e ~2.[5-6] . 2 R 4 2 K A n=283 n=83
BAEME mﬁ%%ﬁhﬁﬁ?j%ﬂ‘ﬁﬁﬁﬁﬁ?ﬁ P (325, %) 36.41+6.98 37.14+6.92  0.681  0.497
AZJRHR A HPV ] [ B3 Jma s i 82 2y BMI( s, kg/m?) 24.00£3.14  23.90£3.02 0.222 0.825
RE, SR LR XT R RE OV BRAE D AL TR AbElblcn)]
a-2b L FIRBCRTEL ), LA i i T o000
, N . ) B 6(7.2 5(6.0 0.097 0.755
AL SR B A e A P, P T S0 22 1 PR (x5, ) 448£1.59  435:147 0558 0.577
Bgyr ™ (HHBE T E SHEDARG R R s b)) 0.097  0.756
BURHRAT XY B HSIL %R TR R ey NI BELE - 45(342)
W RS A7 4 i Lo W ASHESE AT CINII %% 40(48.2)  38(45.8)
A /‘J j‘b#ﬁ%i IX o %ﬂ: [:, P j‘bl J\/ITIII HPV‘}E&%%%,}&\:[WJ(%)J 0.123 0.941
FHEDIAR 1 E 300 HSIL B RN & AR 5 B T TR s R 50(60.2)  52(62.7)
B IE R PUm BEVR T ST R S & Ak, B AR B Efi’ﬂiii‘% 25(30.1)  23(27.7)
. s R fE ALk e 8(9.6) 8(9.6)
9y 2 S
HSIL SRR (L Lk e R s e 0RE s o
3 EI ¥ TIHEDIAR 35(42.2)  32(38.6)
1 BEREFE LEEP A 48(57.8)  51(61.4)

1.1 WmPR%ERE  $EHL 2022 4E 6 F—2024 4F 6 H Hris
He B R AR X R E B AR E 22297 h DGR T E 1.2 JRBIEREFRE (1) HASRUE . DL E S 3 40
VA 1B 2 HSIL R4 166 B M IFE 342 RABE M2k (TCT) /2 WL 2= A (LCT) BR &
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HPV Kl i e S, o — 20 28 P IE BT T B 200 175 oo
W12k HSIL(424% CIN I (CINII) ' ; @4E#8 18 ~55
4 HAPEATE L QLT AREESUE, TR TTHETIAR B
e A JJHEVIR (LEEP ) s @I IR B8R 58 2 | BRI L&
FTEMARFREVT . (2) HEBRbR#E . O I8 02 8 9
oA AL s @A BHE B2 PR AS (VAIN) T2 K&
PAERAE s QREAA B 8T AR S A EOT 8 @4 It
P B I REAS 4 G T R BB s I ) BE R AT
O HR B FLIY Lo @ X ASHIF 52 i FH B0 75 20 4
W DOALLRGT 3 A A WIEZ A PUR R IRTT L s i il
FAIT; @4 I ™ E B 4 10 R % A bk R A

g,

Z

C

"

1.3 RITHE

1.3.1 B8 UIAR AR PE B 0 AR A
AFTREFEARL, (1) B ITHEYIAR 35 T 227
R K (EAE>2 em) (CIN MRBE LT ToRINEE .
SR U A A 7, A R A JBR TR s e JOORR T i 91 2 b
BB OB K E B, % R BUE A S0 A Ah 0.5 ~
1.0 emAMSPRTEY) T, BREE IR B B[] it 2.0 ~2.5 cm, #E
WWYIBRE FUR AR 41, (2) LEEP AR 3 H 9 28 75 [l
BU/NCHAS<2 em) [CIN DZHEE, BEBUEME A
N, Je il JoR e s 2 R ' 0, SR FH v AR RRL 0 7R b Ak
0.3~0.5 cm ZMEME VIR IR E 1.5~2.0 em, £ I L
A, VISR (A5 70 21 2 357355 9 BHLRG: A, BH A o 20 1k
B PIGRAS . HA 2 BRI SCA AT UL HSIL 4
PI% B i LY 2 JC HSIL 400 ; V1 4] S8 5E LR
PI ] WA S AU 20 i, {H R 3k HSIL A5ifE

1.3.2 HBAYY . (1) X B AUTE SRR,
ARIG 478 FA B TR B Sk o, 45 0 5 38 ARkt
SRR A 2 T ISR BT i B HE W O
(2) WELAL . 765 HiE VIR J5 510 45 7 B R 38 Pt
FIRIT . RIES 3 KIFIRA T EANTIE a-2b 80
J3 U BRIE o 98 fe 5% (bt gL R ey A PR A )
BE T2 25,1 R/, 10 d R 1 N7 BELEIRYT 3
ATRE BT REIBE 20 d, A7 I Bl Gtk A 0 4
W WA A E S ) 7 B AN RO B A
I RTEAL PR

1.4 WFEbR5 vk

141 FEIFARFEYS 0T AR A AR A i & AR
Ji P HEWR R E 2 T R) ) T A o) ) 45

1.4.2  HPV Kl . TIES7 AT (CRAT 1 RN LRG3 4
H R B UV AN B AR K BB O BE - 1/3 Ab s
AEA ] TS 22 HPV Kl A FL Sk 989 5 3 R 43
RS 3R] B ( PCR-J2 1) 5 24 28 0%, TR BB A= 0 B

ARAGBRAS T A7) Kl HPV , Al 460 15 F HPV . %Y
(B4 13 Pl i 2 HPV) o B RAE 18 81/ B 18 i 7%
YHMIFE A B T AN R AR T, FE o0 IR 1R A1 Ja R AR
W 200wl F MG e B B PR L HPV A% R 5 B
PCR AR ZR (20 ), IDA S BRI R AR 5 pul, i
BB BE L B R R S IR T SR O
PCR Y (¥ [X LightCycler 480) HibA 79 3% | Ko i 4514«
95°C WAL 5 min 95°C B 15 s .60°C IR K LEAH 45 s,
I 40 ANIEER; B4 748 il 2% & Cr (E B HPV B/
Bt , C B <38 M PHME:, Ct {H =38 MM, HPV HER
FESXCAARSG 3 A H HPV K B ; HPV R4k iR e
SCAARJE 3 A HPV A& IAT A B ([R]— 7 A SO
Al R fE A )

1.4.3 I iE R FR . FIRT7RTCRAT 1) &
ARJG 3 A H R BHFRIKIL S ml, 3.0 B8 B R
K FH R S22 W2 B S ( ELISA ) #6000 13 1L-6  TNF-«
AR & A ST (B ) A A BRA R 185
AB178013 (AB181421 ] , j™ %44 a3 & i I 5454 .
1.4.4 4 Hf 2 559 B A . B 30/ 9 38 BV A0 A AR
KA TCT/LCT i 7, B4 TBS 3 28475 o ) W 45 4
TER A R AN RS R 20 P ( ASC-US) IR BE %
AR B RN A (LSIL) (HSIL SRR 40 s . R 3 4
HATBATE B , % BH 15 BE RTS8 5 A% X e K ey #5611
TG UG K I F 26 0 ARG A, W7 2 75 77 7 P s A8 3%
BA (330 BE 1R A 32 78 HSIL) Ko B #5008 75 5% B8 (5 #30)
T 21 2% 36 K 4 78 HSIL)

1.4.5 Bl SREU T2 RV 0 7 2% 2 41 g
TR 12 A A BT, BEVTI B SRS 1.3.6,12
A BEVINE . (1) ARG 1A H 835 B I HER
T, ARG A PEAL B S0 & A S (2) ARJE 3 A4
H AT IR A | 20 K BH 8 A0 i 2 A Ay HPV R
B3 SR A A (WA B IE A ) |, I T B T R e 0 A8 5% B
s (3) RJ5 6,12 4~ A S A7 ARG A TCT/LCT,
HPV Rl A A 25 R S s AT HHE G T s A, e
AR T AR B B A L LB B AR A R L L HPV
JERYRAS A RN ARSI, TR & AA7F A E X
ARG UG B2 5 R s BT AR R, R
SR ESE 2 AR R HRECGH 1 AN H L TR R
HY5E R 12 A H RV kBB A R A R, e R Ui
i,

1.5 Sl KA SPSS 26.0 Sl bt s
3T THECEOR I SR B b (%) o, AL AR
FHIX K A5 A IES A TR TR x4 /7R ,2
ZH B PR ST AR AR ¢ K56 2R Kaplan-Meier 7
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2 e K A2 Log-rank i % b 4 0] L& &

AR, P<0.05 WESAGITFE X,

2 F R

2.1 2HFEFARFEbR LR 2 HFAREFE] AR g

It b, 22 7 gt 2% B L (P>0.05) s WERH A5

P38 HEW T 22 ) 1] | 6] 1 A A B ()0 T X B2 (P<

0.01), W% 2,

2.2 2HARJE 3 A RARER B X HPV 15 BRSO L
ARIG3AH B PIE AR R B R S0 AR5k B

FALT XS IR HPV 18 BR F8 8 T X IR ZH (P<0.05) , W

%3,

R3 WA SWERANRIG 3 ARG E K& HPV i BR 1 4L
A [#1(%) )

Tab.3  Comparison of lesion residual and HPV clearance at 3

months post-surgery between the control group and the ob-

servation group

A5 Bk BLERRASERE B IR AR HPV 5k
papitekiil 83 12(14.5) 9(10.8) 61(73.5)
WMEEL 83 3(3.6) 2(2.4) 72(86.7)
X {H 5.936 4.771 4.576
P{E 0.015 0.029 0.032

2.3 2 4liRYTRTIE TS RIERFARE L REr2 4
IMLYE TL-6 \TNF-a /K He 88, 22 3 RG24 L (P>
0.05) ; RJ5 3 4~ H ,2 AT 11.-6 \ TNF-a 7K REAI
HMEHAR T X IRL (P<0.01) , L3 4,

2.4 2HARRNEERE JRITIE, WEAS
XA B & AR R g, 22 7 RS2 # i L (P>
0.05), 2 41N KRN ¥R, T B B 4
& RREE STIYINE 2 R UE R . WSS A 28 % Ab B
JE YRR R RIGYT R B Y 2 ARG 6
ANIE BT AATER AR, WK 5,

R2 XY VS BT AR IE bR LA

F4 M IRA S WA IEIT RS G R PR F KT
”ﬁﬁ (xs,ng/L)

Tab.4 Comparison of serum inflammatory factor levels before and
after treatment between the control group and the

observation group

A5 Hif ] IL-6 TNF-a
XPREZH RHT 36.13+7.80 42.14+9.47
(n=83) ARF34H 22.15+6.12 25.79+7.09
U275 I N T} 34.60+8.59 42.50+8.62
(n=83) ARF3MA 17.91+4.36 21.74+4.41
t/P X} R N AE 13.434/<0.001 13.246/<0.001
t/P WSS N AE 17.222/<0.001 18.806/<0.001
/P AR5 34 A 4Rl 5.143/<0.001 4.419/<0.001

25 28R R2AMAERFERAERT RF 124
AW WS BB E kN 4.8% (4/83) KT XF
MY 16.9% (14/83), 2R A G I ¥ 2 X (x* =
6.231,P=0.013) ; Kaplan-Meier 4 £7 43 7R, WL 4
TERKEFFFR 95.2% , i T X BRLH 1Y 83.1% , 2 7 A
i it27 2 X (Log-rank x2=6.316,P=0.012) , W 1,

B 1 IR S MEA ARG 12 A Kaplan-Meier £ 775347
Fig.1

Kaplan-Meier survival analysis at 12 months postoperatively

between the control group and the observation group

(x=s)

Tab.2 Comparison of surgical and postoperative recovery indicators between the control group and the observation group

HeoHl % F-ARMI[E] (min) AR oA (ml) A5 BIEHER RS E] (d) B LA R (R
pOgiE| 83 26.72+6.75 37.90+12.90 20.94+4.40 7.52£2.07
pUEZSi| 83 26.36+7.02 35.25+14.07 17.94+4.17 5.94+1.50
(1l 0.338 1.265 4.507 5.617
P1H 0.736 0.208 <0.001 <0.001
x5 XA SWERARNR RN EARLE [6(%)]
Tab.5 Comparison of adverse event incidence between the control group and the observation group

A5l 1% IS 3 e e [EEERERES Sribp 2 JE 9 it
Xf B 83 2(2.4) 1(1.2) 3(3.6) 0 6(7.2)
ML 83 3(3.6) 2(2.4) 2(2.4) 1(1.2) 8(9.6)
X2 H 0.206 0.339 0.206 1.006 0.312
P1E 0.650 0.560 0.650 0.316 0.576
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RIS

ARHEFE KB, A5 S R R BB 4009 B 1A T R
X0 H R 5 BH I HE R R 52 e ) 000 v A i i) el
JET XTI BRI S AL TR a-2b [T
SR BE T PR AT I AT BESR FE 1Y HPV B s N A
MR R RN A iR R AN TR a-
2b BEVA T 135 5 5 S A BT, 48 F B WA A T Ik
7 200 55 G 28 AT L 55 4 O s R b R e L ik
A, I FE R TR b g s S8 5, ik w5
A4, 5 Zhang 25" HF 5T 458 — 30 He %0 1Y
Meta 73 B4 21 148 2 Jr 38 07 FH B i 52 7 3000 A2 ¥R
Y7 I (8RB AR A SN, 55 AW ¥ ML 43 B A L EPIE

X R E RS U AR D Z B, RS 3 A H
SR B R A0 % B R S AR Ak B R B I T X
HRA, T HPV J5 BR 23 W 20 TXF B2, 40 A 7 5
HSIL RJ5 67558 B 52 Kk A% O IR sh I 22 HPV
FRELIERYL B SR FRE DIk M Al 4 (R AT fg
5% BA B FE 1 HPV B 20 M sl sl N A 3 6 7% B o At
FEGPETNRENR T i il BB aE 5 | & g ) B
THE o-2b I BATE SR ERL 24, T LR T i h
A1 S (913 RE 5 B5E, 3 R B0 ] HPV %9 DNA & il 5 5% 5%
BELIATE G 2 06T 1 Rl 400 B 1) 5 o 5 O 5 TRI A, R 1
HHNTIEER a-2b v EJH NK 400 4 s T
20 00 25 i 0 2 4 0 %) 5 A R A LA X 2 B 1 S
YA R TR AE T BRAE Tang sty Bayesian ¥
2% Meta Z3HT EUESE , HSIL A 5 B8 HL% 351697 AT
AR AR 5% B AR HAGE 1Y HPV 15 BR R EETH iR &
5 53 M3 ; Zhang 457 19 &R G0t 35 Hh R 5
HPV FRE@ e R 548 & & 2 1E A 5& , 1 Jsy # b
IHRITHEN HPV FRLL B R (IR, SAMR G R B —
otk 255 TR A IR RIS A R

AR5 AR K BRNLER ALy 0 A8 B 4 R b AR T X
HRZH , Kaplan-Meier 2E £ 73 B IE 52 WL 8¢ 20 TC &2 % A A7
R, FIBUR REIR T N RETE R WA HPV gk
Y IR BT BH I8 R G TR BE B K R e e
BT H HSIL B W A7 76 B I8 5 S e D) e 3K 6L, R
ARG R HPV 3 [t ] B P 6 92 it - 5 350 P o Je e
B RS, EAANTIER «-2b @it JEY
Jr il G 2 -1 1 5 R PR B D e | AR HPV AR
VR R B TG B4 DRI A T K 300 T s A L kT
Byun Z£C ST ARG FE ) HPV16 782 8L & HSIL A
Jei B K W it 5 6 N 2R Han 261 BF 9t 48 1 X
HPV YL+ BRI HSIL AR5 5 & 1 Sk

M RN FREmasR e N, RJE 3 AH,24

1L-6 \TNF-o 7KF-2 TR, SR LIK T XF B8 41, HSIL
AL 5 HPV BG4S T 0018 P 9 Ve v 25 VARG, HPV
1) E6 E7 AT TG NF-kB 25 48 1 8 B 12 #E 12 48 [
FRERL, AL TN Jar iR el 2461405 , i ] Be 40 i G 28 20
HaThge , AR TR R 2, EANTHE o-2b 7]
LD NF-xB 38 B A0S R R I ok
U TRIEHE B 1L-10 85048 N RO BT R - Ptk
TEREZN > T T ED R MR E A AT
PR o-2b BCEIRYT AT 102 B AR 35005 28 £8 35 109 1LV
RYEHE TRV, A5 45 R BA — vk, B Rsht
SRERRIT ANUE TR, i Ge 3l o 0 1 4 B B¢
NGRS . AN, A IE & T B 5 B 1] 00
G AN BN A& A R B AR IR & H 22 R 04
ME-S VNI S e R ISRy €

4 &

Zi LTk, B8 HSIL B T U)K J5 R B E
JRFPURERIRYT , TEAN G I T AR AN RN RS 1 i
PET U EE S A B FVE TN R 5 2
ARG LT HPV IR /AR 3R B | e PR IR K
S R RS AT AN SR S, AR 5% B Ry BR M7
TXIAJE B 3 HSIL B BEVI B EA 12 ™A, R E K
IS e KU, S 75 52 5 M AT it S Bl 17 B (8] 463 I A
H T AR GIAERTA PR, JFARE XA R HPV E AL 4T
25T, TCE WA S B R AR IR YT R A
R 22 R FEXT B R RR R JF R £
O KREEATIREEDE S, #E— 2P ki 7 R KA R
P IR R A [FEYIZRAS B A4k
AR 8, i HSIL AR 5 8 2 52 £k 50O o 09 7 IE
WA
P 2R SR B 1R 75 ORI 35 vh e
EE =Ek A

wk REE T - BAAAL BT R, LRI R 18
ST AT 3R AR - TR ) SR SEREE Y G AR, TR AR A
i AR T P W L R - R AR B IRE
B RS A%
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B HUE AL SN BTN3AT BTN2AT 3R IR I (3 52
SUNEN AN

THY A, SN IR

FATUH ¢ W0 AR LI H (WJ2021F086)
EB AL, 432100 WU Z2RE, SRIURHE K2 M 22 IRk I o/ 2208kl o BE B 1A B
WEMEE . BBV, E-mail ; p220030615@ 163.com

[# ZE] BH MREIVEHALUTEILIEE ALK 3 B AL(BTN3AL) EILASE H WK% 2 bt Al
(BTN2A1) ik, 73 0 8 % g Iom b8 S e R TS B2 e, Fa3E IMBIMEIE R 2019 4 1 H—2020 4F 1 A RiXEHE
F2E BT 2 R R Bt/ 2203 O BE BRI RH2IA 0B S0 B 98 BT X &, BURE B S Al 2UE 5 44, R A
qPCR A Re 2l AL ZH 20 -h BTN3A1 BTN2A1 mRNA FEE H #3k ; A H TIMER3.0 %4 %2 437 BTN3A1 BTN2A1 3%
K 55 g2 AN LR E (9 AH DG s Kaplan-Meier 26 Cox BIAHr B SR B HEBUS I MN R, &R EIUEHN
BTN3A1 BTN2A1 mRNA 23K T8 55 40 41 (1/P = 48.958/<0.001 ,53.936/<0.001 ) ; ‘= % & 21 214 BTN3A1 BTN2A1
B PR R TR 48 (x2/P = 125.661/<0.001 ,139.700/<0.001) ; BIN3A1 35 5 CD4™T 40l . CD8" T il fid , 14
BRI B9 4 IR S 1E AH O (/P = 0.428/<0.001 ,0.388/<0.001 ,0.614/<0.001 ,0.444/<0.001) ,BIN2Al £k 5
CD4*T 4, bz 4 358 22 IEAH5E (/P = 0.260/<0.001 ,0.255/<0.001) ; FIGO 2331 1 B2~ 11 B #1 A k45
B FU R ZH P BIN3AT BTN2A1 2 (A AR R E T FIGO 701 [ A~ 1 B1 3 TCk L 45 10 % (x2/P=6.629/
0.010.,5.893/0.015,7.171/0.007 ,4.708/0.030) ; BTN3A1 . BTN2A1 FHEZH 5 4E Tk SR A7 R 3 KT BTN3A1 . BTN2A1
BHPEZH ( Log-Rank x2/P=5.152/0.013.,5.081/0.007) ; FIGO 433 I B2~ II B #] #2455 4% BTN3A1 FHH: . BTN2A1 FH
PR B R TS R B A I [ HR (95%CI) = 1.713(1.187 ~2.471) . 1.408 (1.087 ~ 1.823) . 1.679 ( 1.301 ~
2.166) .1.426(1.159~1.756) |, it ‘B FUmHLP BIN3AL BTN2AL FkTHE , & S04 EE S UM, 2
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Expression of BTN3A1 and BTN2A1 in cervical cancer tissue and their impact on tumor microenvironment and prog-
nosis Wang Huiming, Pan Guying, Guang Yi, Yang Juan, Wang Jun. Department of Gynecology, Wuhan University of
Science and Technology Affiliated Xiaogan Hospital/Xiaogan Central Hospital, Hubei, Xiaogan 432100, China
Funding program Health Research Project of Hubei Province ( WJ2021F086)
Corresponding author: Pan Guying, E-mail: pz20030615@ 163.com

[ Abstract] Objective To study the expression of butyrophilin subfamily 3 member A1 ( BTN3AL ) and butyrophilin
subfamily 2 member A1 ( BTN2AL ) in cervical cancer tissues, and to analyze their effects on tumor microenvironment and
clinical prognosis. Method From January 2019 to January 2020,98 patients with cervical cancer were diagnosed and treated
in the Department of Gynecology of Xiaogan Hospital Affiliated to Wuhan University of Science and Technology ( Xiaogan
Central Hospital ). The mRNA and protein expressions of BTN3AL and BTN2AL in tissues were detected by gPCR and im-
munohistochemistry. The relationship between BTN3A1, BTN2AL expression and immune cell infiltration was analyzed by
Timer 3.0 database. Kaplan-Meier curve and Cox regression analysis were used to analyze the factors affecting the prognosis
of cervical cancer. Results BTN3AL1 mRNA in cervical cancer tissues and adjacent tissues were (3.03+0.32 vs. 1.08+0.23),
BTN2A1 mRNA were (2.88+0.31 vs. 0.87+0.20), the difference was statistically significant (#/P=48.958/<0.001,53.936/<
0.001).The positive rate of BTN3AL [ 63.27% (62/98) vs. 6.12% (6/98) ] and BTN2AL [ 65.31% (64/98) vs. 5.10% (5/98) ] in
cervical cancer tissues was higher than that in adjacent tissues, and the difference was statistically significant (X°/P=125.661/<
0.001,139.700/<0.001). TIMERS3.0 results: BTN3AL expression was positively correlated with CD4™ T cells, CD8" T cells,
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neutrophils and dendritic cells (r/P=0.428/<0.001,0.388/<0.001,0.614/<0.001,0.444/<0.001), BTN2AL expression was posi-
tively correlated with CD4" T cells and neutrophils (r/P=0.260/<0.001,0.255/<0.001 ). The positive rates of BTN3A1 and
BTN2A1 in cervical cancer with FIGO stage 1B2 ~ 11B and lymph node metastasis were increased (X°/P=6.629/0.010,5.893/<
0.015,7.171/0.007, 4.708/0.030). The 5-year progression-free survival rate of BTN3Al and BTN2A1 positive group was
69.35% (43/62), 70.31% (45/64), which was lower than that of BTN3Al and BTN2AL negative group 86.11% (31/36),
85.29% (29/34), tissues the difference was statistically significant (Log-Rank/P=5.152/0.013,5.081/0.007 ) ; FIGO stage 1B2-
11B, lymph node metastasis, BTN3AL positive and BTN2A1 positive were risk factors for poor prognosis in patients with cer-
vical cancer[ HR(95% C/)=1.713(1.187-2.471), 1.408(1.087-1.823), 1.679(1.301-2.166), 1.426(1.159-1.756) ] . Conclusion

The elevated expression of BTN3AL and BTN2AL in cervical cancer are associated with immune cell infiltration and are

new biomarkers for evaluating the prognosis of cervical cancer.
[ Key words]
infiltration; Prognosis
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Fig.1 Expression of BIN3A1 and BTN2AT1 proteins in cancer tissues and adjacent tissues of cervical cancer patients
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Tab.1

ological parameters

Comparison of differences in the expression of BIN3A1 and BTN2A1 proteins in cervical cancer tissues under different clinical/path-
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Fig.2 Kaplan-Meier curve analysis of the impact of BTN3A1 and
BTN2A1 protein expression on the prognosis of cervical

cancer patients

2.5 ZPE Cox [B1H 4B 20U 85 T 09 52 A
= IESUERE S A (R R 17,
Tt RC0™) , L B g5 R P<0.05 T H [ FIGO 43

WI(WME.1= I B2~ 1B #1,0= 1 A~ I B1 ) k2%
RS (MR(E.1=4,0=JC) .BTN3AT(MR{E . 1=PFHE,0=
FAPE) BTN2AT (&AM 1=BAME, 0=BA1E) 1 o0 F AR i,
HATZH R Cox [EIH 34T, 253 7R FIGO 43 H1B2 ~
I B 3 k45555 BTN3AL FHYE BTN2A1 PHAE 25
e B TS A RIfER R &R (P<0.01) , L3k 2,

&2 ZWER Cox AT E B 8 WU Y20 R
Tab.2  Multivariate Cox regression analysis of the influencing
factors for the prognosis of cervical cancer patients
£ Bfi SEMH Waldfi P HR{H 95%CI
FIGO I B2~ I B 1] 0.538 0.187 8.277 <0.001 1.713 1.187~2.471

WL 557 0.342 0.132 6.713 <0.001 1.408 1.087~1.823
BTN3A1 A 0.518 0.130 15.877 <0.001 1.679 1.301~2.166
BTN2A1 FH 0.355 0.106 11.216 <0.001 1.426 1.159~1.756
3 3 it

FI ATl PR 5 S50 A B 1A 32 2R T FIGO
TP VAR KA RS AR S S G I PR B~
DRI LR — 20 0 94 63 Y o B I A A7 245 )=y vl g
FAERE XS REEIRIT IR B IR IT R,
HFR A BFH AR T A URBOAT P I 4
PRI, 53- 4R REAS SO I Sz e Jif 8 A= 1“7 47 D B B 2 Bk
HELIRAS R Thr 8, B 08 BGE E SUE M
AT VAl A B ) B 25 1]

BTN3A1 J& B7 S el 5 i M AR 0t J& T
I RUBSHRAE 1, HEMAM XA 55 2 A S e BREE U RE S 1
B (1gV A 1gC) 1 N B B AL BT I A R A L2 388 701,



SEMENG A% 2026 4F 10 A %6 25 %55 10 W1 Chin J Diffic and Compl Cas, October 2026, Vol.25, No.10

- 1229 -

S 55 E S SR BRI, BTN3AL 765
H FLIRE SF 2R SL R h s ek | LR IE L
v T AU 16 L, I il LA i Bt e S i 0, 5 AR
BEARBUG KR EN N AR, 5 5 4 4
BTN3AL KA B, X 5 BRI 27 3 76 5 20098 41
Hh IR — B B SR T BIN3AL Y%K K bk
JEgmfih RNA IR, DF5E3R M, B St g i v K a
it RNA HOXA-AS2 ik /K F T, Hol o 5 30
RNA-509-3p #HEAEF, F% BTN3AL B2k, {2 dhi@
AR B R R AR AR AW, BIN3AL &
K5 FIGO /- 3AA 56, A Fr IR I 76 B S0 1) 12
SN AP T R, FFELIE fR B BTN3AL {5
S FEGRIN vS T AU of T 402 fE AL i 2k
B8 i S HRIPEZ R 10 PD-1, Tim-3 AYFR3L FiH, B
GaPEAN I E IR B T I, S R b J ™ ARBF 5
A O A M & BR, B S PR O B R BTN3 AL
F355 CDA™T 4L .CD8*T 21 | Rk 40 i b 5 4
PR S IR AR OGS W S5 AR 2 8 Hr T Y
S, (BAHIF I 78 B S8 v & S G e 12V 1)
FE B OCHR, RN T B A i ity S 56 R I R U 40 T R
B, ZEFHT, BIN3AL 133K b 1 AE % 12 o i e 1k
IAIE r e A DG r P 40 e s 2 R 40 e 55 £ 2 41 i
UM IR, VAR PSR T IR AR 1 Rk
CD8"T Jh [0 200 M (1) e 988 A8 5 3800, & #4358 i 1) 2 4100
RN A BIN3AT 1 263k i Bl i F G W R
PR AW, 155 yOT 40 M FEME & 12, = ik
EL 41 2 S B R 7R, T I G P SR B, 418 20 P
HERUY RS BTN3AT FH I e $i0 B 3 Fils
AME, B¥E R, RSN AR Vyove2 T 41
M, AT BTN3AL se e 45 5 R L ifF o T i
AL, AL ofT K E A0 A A TFN-y , ANURE B4 A
HE I 968 41 A, 340 8 8 Ao B 4 8 4 U BT 4N AR Y TS
b, SR GBI TT BALI T TR

BTN2AT & —F T BUES A 1, 5 BTN3A1 dL[A]
PR —A e B0, 250 AL M A IX e B BREE
FELEF UM N SPRY 25 #4350, BERS1E b 41 P4 5 i
PP B IR AZ 25 NS A 07 05, i 3l v T 4 i i3]
OB G N, FSE R, O S5 | R0 2R A I
Jei b BTN2AL &3k by, 8 1 5k Firbg 4 it 4 15 2 4
G Sl Bk e KK 820 AR N 1 S =
HUFRA LI BTN2A1 2R3k L, 5 REfE24 4 A 45
SARRIL ) S o BTN2AL 283K b 52 s S e 45
Wk, WFFE R EB 57 BRRF1 RERE %45 A (et
NPC43 FE4IAEIA BTN2AT J5 8+, L BTN2A1 1%

Ik ARG Jacus W 3-155 % 5 A S0 R 3
W AR AN A R AE Y  ARBF ST BTN2AL
K5 FIGO MG, S BTN2AT /&3R8
HA S T M an e, 8B5S vd T A 1Y 5= it
KA Re e e, bRk 2 4R 40 PD-1,LAG-3 (1)
Fak e uE R g ks, 0 AL B BT R et
AWFZE B SR 40 41 b BTN2AL 355 CD4™ T 44
Jif PR A0 AR T B S IE TG X 5 Kerneur 251
TE AN MR R ch 3 ) BIN2AL B 4E454 vd TCR 411
il G2 200 B B ) 245 AR 0L, AR T 5% 7 A B SR
Wb BTN2AT B i i) i 428 0] B R IR 11 5 M2 R
IV 241 L o 2 R , T P A M ) IR R A5 RE T . BB AR,
bR iR BTN2AT 1935 FiRRES BTN3AL A E
YERT, 30 SYK A2 Mt AME = 38 15 Sl () B 2 A, £
HE M2 B A AR Y EE g R, BT CD8™T bk B 40 e 1Y
BRERNIRE ST, AR R G2 ik 36 % Jiogd b Jge >0 AR
FFE 4R, BIN2AL PR ZR3K 10 B 30008 S8 3 s e 2
X 5 TR v BIN2A1 %3k 5 B 1S B9
SEEMIAEY ) HE R AT AR BTN2AL (4655 EH {2
LA GORBE B8 B, 35 I g 52 5 5 7% 1R XU
T30, W FH BA v fe BTN2AL 3 3h 744k 107G3B5
PTG v T ZH ML, W75 S e 4 i e bk R R &
PR EE T 3/7 A0 , 3 75 T AR T 5| K iR 41 it At
T2, 5T BTN2AL WYS7 VA E I DL A S 5 R 52 & 45 bt
il s i LA R 5 A R S TS AR
K PD-L1 %5 f5 5 90 AH B, A8 00 B #5198 ' BTN3A1/
BTN2A1 RAMIHAE T H 1% R B e AR 5 ydT
YRR A D REARAS | (R4 R WA B TR T YT A%, X i
TRITOLH TR 0 12 W] B TE 4T

4 &

2% b TR, BIN3AL, BIN2A1 7E B #5 9f 4 241
mRNA 5EFUKFE R ESRE, B FIGO 43 i
UL R B UIAR G, T 5 3R 8 AT 2 B 390 0 2 P e
RS, BTN3A1 BTN2A1 BRI B S0 Flf5 A K114 7k
S B R ER R R i VT AG R S TS B bR AR
BTN3A1 5 CD4" .CDS"T £ fitd | v 4 % 40 Jf Je W 5 40
Jif IR S IE ARG, BTN2AL 5 CD4™T 4, rh ik 4n i
RS IEA G, 38 5 581 8 S0 e e i
B, T AT R e SR e R AT
20 i AR S A A G P 1 o SR, 2 O bR 0 i AR
F R R RFEA R AR, AR T i T2 Hul KA
HIRE M B 5% 00 GE . R Ok W B o U B SE K 5 UE
BTN3A1 BTN2A1 itk 275 BHIET vd T 24 e i 1k, T
AEXTHIL T B B AR



- 1230 -

Mz

SEMENG 2% 2026 4F 10 A %5 25 %55 10 W1 Chin J Diffic and Compl Cas, October 2026, Vol.25, No. 10

SR T AR P W C A 4

EE k=

SRS % A3k AR AT R

IR LB T R, LRSS AR AT G 2 AT,
TR B e B SCH AL

6 I R, BORHE G RE T 18 SCIB I A 4R« SIS
P, GORHE AR £ & Tl i
% 3k

[1]

[2]

(3]

[4]

(5]

(6]

(7]

[8]

[9]

[10]

(11]

[12]

Perkins RB, Wentzensen N, Guido RS, et al. Cervical cancer
screening: A review[ J]. JAMA, 2023,330(6) :547-558. DOI: 10.
1001/jama.2023.13174.

T, PR, 5. SR SET AR SRR I H A B S S
BUSEMAL D], ThAER I PR A 5K, 2024, 47 (4) :407-412. DOI: 10.
3760/ cma.j.cn114452-20231114-00278.

K, ROLTR. E SR REIRIT OISR (1], B S BRI,
2025,42(4) :338-344. DOI;10.7683/xxyxyxh.2025.04.014.
BURNET , FMAEE A, 25 BTN3A2 23 635 RO R 25 i &
BB IR I SR A ZSRBREALAL T (D). P E S TR,
2026,30( 16) :4021-4029. DOI.10.12307,/2026.703.

PG, I AT E. MAGI2-AS3 3 it £ 1f] 752 miR-934 fi¢ ik
BTN3A3 Fea5 Ml 4 2 oA 43 008 i 968 240 0 110 184 5 | S 4% 422 5%
IR TE[T]. HEH LU 5 M AL 2 2, 2024, 33 (6)
515-523,539. DOI.10.16705/.cnki.1004-1850.2024.06.001.

Zhu Y, Gao W, Zheng J, et al. Phosphoantigen-induced inside-out
stabilization of butyrophilin receptor complexes drives dimerization-
dependent gammadelta TCR activation [ J ]. Immunity, 2025, 58
(7) :1646-1659. DOI; 10.1016/j.immuni.2025.04.012.

Nguyen K, Jin Y, Howell M, et al. Mutations to the BTN2A1 linker
region impact its homodimerization and its cytoplasmic interaction
with phospho-antigen-bound BTN3A1 [ J]. J Immunol, 2023, 211
(1):23-33. DOI; 10.4049/jimmunol.2200949.

B MR, AR, AF. E BURAIZ NSUNG SULF1 £ 15 5 I
PRI BRRRAESC 2R S BUR AL [ )] BEXERTALAE ,2025,24(7) :843-
847,854. DOI:10.3969/].issn.1671-6450.2025.07.014.

IR - LA, BEME SR 5B, 5 SR SR IT DR K
JEE[T]. A 7RI R 44 Ak, 2025, 26 (1) : 82-84. DOI: 10.
13390/j.issn.1672-1861.2025.01.028.

Burke KP, Chaudhri A, Freeman GJ, et al. The B7.CD28 family
and friends; Unraveling coinhibitory interactions [ J].

2024,57(2) :223-244. DOI; 10.1016/j.immuni.2024.01.013.

Immunity,

Liang F, Zhang C, Guo H, et al. Comprehensive analysis of
BTN3AL in cancers; Mining of omics data and validation in patient
samples and cellular models[ J]. FEBS Open Bio, 2021,11(9):
2586-2599. DOI; 10.1002/2211-5463.13256.

Liu J, Wu M, Yang Y, et al. BTN3A1 expressed in cervical cancer

cells promotes Vgamma9Vdelta2 T cells exhaustion through upregu-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

lating transcription factors NR4A2/3 downstream of TCR signaling
[J]. Cell Commun Signal, 2024,22( 1) :459-468. DOI. 10.1186/
$12964-024-01834-0.
Chen R, He P. Long noncoding RNA HOXA-AS2 accelerates
cervical cancer by the miR-509-3p/BTN3A1 axis[ J]. J Pharm Phar-
macol, 2021,73(10) :1387-1396. DOIL: 10.1093/jpp/rgab090.
Wu M, Liu J, Liu L, et al. Autologous peripheral Vy9V32 T cell
synergizes with af T cell through antigen presentation and BTN3A1
blockade in immunotherapy of cervical cancer [ J]. Adv Sci
( Weinh ), 2025, 12 ( 18 ). 2401-2413. DOI. 10. 1002/
advs.202401230.
Dong J, Holthaus D, Peters C, et al. Gammadelta T cell-mediated
cytotoxicity against patient-derived healthy and cancer cervical or-
ganoids[ J]. Front Immunol, 2023, 14(8) :1281-1296. DOI. 10.
3389/fimmu.2023.1281646.
Fanale D, Corsini LR, Brando C, et al. Can circulating PD-1, PD-
L1, BTN3Al, pan-BTN3As, BTN2A1 and BTLA levels enhance
prognostic power of CA125 in patients with advanced high-grade se-
rous ovarian cancer [ J]. Front Oncol, 2022, 12 ( 6) : 9463-9479.
DOI; 10.3389/fonc.2022.946319.
Patra S, Ghosal S, Shand H, et al. Function of gamma delta (yd) T
cell in cancer with special emphasis on cervical cancer[ J]. Hum Im-
munol, 2023, 84 (12):1107-1124. DOI. 10. 1016/j. humimm.
2023.110724.
Liu Y, Lui KS, Ye Z, et al. Epstein-Barr virus BRRF1 induces bu-
tyrophilin 2A1 in nasopharyngeal carcinoma NPC43 cells via the IL-
22/JAK3-STAT3 pathway[ J]. Int J Mol Sci, 2024,25(24) :13452-
13466. DOI; 10.3390/ijms252413452.
Cano CE, Pasero C, De Gassart A, et al. BTN2A1, an immune
checkpoint targeting Vgamma9Vdelta2 T cell cytotoxicity against ma-
lignant cells[ J]. Cell Rep, 2021,36(2):1093-1109. DOI. 10.
1016/j.celrep.2021.109359.
Kerneur C, Foucher E, Guillen CJ, et al. BTN2A1 targeting repro-
grams M2-like macrophages and TAMs via SYK and MAPK signaling
[J]. Cell Rep, 2024,43(10) :1147-1153. DOI: 10.1016/j.celrep.
2024.114773.
Billon E, Chanez B, Rochigneux P, et al. Soluble BTN2A1 is a po-
tential prognosis biomarker in pre-treated advanced renal cell carci-
nomal J]. Front Immunol, 2021, 12 (7):6708-6727. DOI; 10.
3389/fimmu.2021.670827.
Le Floch AC, Imbert C, Boucherit N, et al. Targeting BTN2A1 en-
hances Vy9V82 T-cell effector functions and triggers tumor cell py-
roptosis[ J]. Cancer Immunol Res, 2024,12(12) :1677-1690. DOI
10.1158/2326-6066.CIR-23-0868.

(ks H 491:2026-03-17)



SEMENG A% 2026 4F 10 A %6 25 %55 10 W1 Chin J Diffic and Compl Cas, October 2026, Vol.25, No.10 - 1231 -
> —
[DOI] 10.3969 / j.issn.1671-6450.2026.10.014 wE - ImIR

R BE SN | B0 AR 5 fiE B FL AN 5 i AR A8 L 2 Ak ke i

BRI 545 3 B 5 A0 o 97 S 52 4 e

Mis A XM EXAE FHER TEAE

FETH . BIRILE DA EREZERHMIFRE (20220404021010)

FEZ AL, 150010  WAJRIE , B A AR~ B s At LT Bs B SRR VT R Be M2 M SR (M A T30 2R R kL)
100045 b0, HHRERLR 2= R b 5L E R B 2R (ZERM5)

WIEEH . T304, E-mail ; etyywws@ 163.com

[# ZE] BHE HHERESNS AR S SUE LN T AR A L3 Ak et i B2 52 6 050 B B v 997 45 I
Yk, FiE HEE 2020 4F 1 H—2025 4F 12 A HARERR AR b mt ) L2 B B 28 e VL = e M 3 fix SR icih B AL ik
PE S A I B BT R EUL 86 1], ABEHLA 7 21k T X HR 2 5 WS4, 4% 43 1], X HA 4L R AL S0 i B el LAh 5 |
A, WA R RSN A . FgR 2 I RIT R TFARM RIS AT EASE 1.3 4 H RS E R s U
HBTEW ARG IR R AR, &R WA IRIBT A SR & T X R (95.35% vs. 81.40% ,x*/P = 4.074/
0.044) ; WELLA 5] A B A A o0t BR A, IR FARAL T X B4 (1P =28.830/<0.001 x2/P=8.323/0.004) ; RJ5 1
A ARG 3 A H SRR AR B IRCE TR A A A TR KR TR AL (RJE 1A A /P=
7.585/<0.001 ,8.496/<0.001 ,14.643/<0.001.,9.080/<0.001; K /& 3 I~ H :1/P=11.465/<0.001,13.586/<0.001 ,14.646/<
0.001,12.533/<0.001) ; RJ& 3 A H LR B 56 AR 28 15 T4 B (x2/P = 10.030/0.002) 5 WLER2H AR Ji5 I A i A
R AR T A (x2/P=12.390/<0.001) . €518 JEEESNS IR ATEYT LT A e P i FE 46 & 58 B T B0, mT A
5| it A ] | RER AT 50 PN e e RS i B — IR TR I RS R M e M B R TR Sl A LR B IR

[SEER]  AhHe ki 4 & I RE BT B W EEAP S | R BAR s MUE ERFLANS [ A s 57k e et JL i

[HE4SZES] R748;R605 [ xEktRIREG] A

Comparison of efficacy and safety between abdominal wall external drainage technique and craniotomy external
drainage in pediatric purulent meningitis with subdural fluid accumulation Cong Deyou” , Li Dapeng, Wang
Wensheng , Li Qingchen, Wang Zhibing. * Department of Thoracic ,General and Neurosurgery, Heilongjiang Hospital, Beijing
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[ Abstract] Objective To compare the efficacy and safety of abdominal wall external drainage technique versus skull
drilling external drainage in children with purulent meningitis complicated by subdural effusion. Methods A prospective
study was conducted involving 86 pediatric patients with purulent meningitis complicated by subdural effusion admitted to the
Department of Thoracic,General and Neurosurgery of our hospital from January 2020 to December 2025. The patients were
randomly assigned using a random number table into a control group and an observation group, with 43 cases in each group.
The control group underwent traditional skull drilling external drainage procedure; the observation group underwent abdominal
wall external drainage procedure. Baseline characteristics, surgical-related indicators, preoperative and postoperative imaging
findings at 1 and 3 months, cerebrospinal fluid parameters, effusion resolution rates, clinical efficacy, and postoperative compli-
cation rates were compared between the two groups. Results The overall effective rate of the control group was 81.40%,
which was lower than that of the observation group (95.35% ) (X’/P= 4.074/0.044); the drainage tube retention time in the ob-
servation group was longer than that in the control group, and the rate of secondary surgery in the observation group was lo-
wer than that in the control group (#P=28.830/<0.001, X°/P=8.323/0.004); at 1 and 3 months after the operation, the amount
of subdural effusion, intracranial pressure, white blood cell count in cerebrospinal fluid, and protein in cerebrospinal fluid of the
observation group were all lower than those of the control group (#/P= 7.585/<0.001, 11.465/<0.001; 8.496/<0.001, 13.586/<
0.001; 14.643/<0.001, 14.646/<0.001; 9.080/<0.001, 12.533/<0.001); at 3 months after the operation, the complete disappear-
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ance rate of cerebrospinal fluid effusion in the observation group was higher than that in the control group (x?/P= 10.030/
0.002); the total incidence of postoperative complications in the control group was 34.88% , which was higher than 4.65% in

the observation group (x°/P = 12.390/<0.001). Conclusion

The abdominal wall external drainage technique for treating

pediatric purulent meningitis with subdural effusion safely extends the drainage duration, reduces the risk of intracranial

infection, and avoids secondary surgery. Its clinical efficacy and safety significantly surpass those of traditional skull drilling

external drainage, making it suitable for widespread clinical application.
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[ E] B# SWiE4E4E D WEBEE 1(PON1) FZELE/HE-1(NRP-1) 5 XEE MR B2 LISk |
WRERE KU BIAHSCIE, i VR 2022 4E 1 A —2025 4E 2 H BT )L 3 B2 [ 0P 0 PN RIA YT B XEVA M e b L
103 FIFEAHEIG L, 575 40 A TFI301% 30 2 28 L 100 49k i 4 B AG JLFE 100 51 A e R ok B 41, 3 T )L B W s
TR (C-ACT) PEA TR AR L R A 31 i) 55 R AW dl 72 5], it R B e A5 ROH €6 1% £ B0 T 150 7 I v
4 D 7K, ELISA 3 L7 PON1 NRP-1 7K ; Pearson 143 M7 MEVA P % 2 LML T 4k 42 % D PON1 NRP-1 7K
-5 D BE K S e D REFE AR AR et ; 23 TAEHRAE (ROC) IR 43 HT IL3E 4k 25 D PONT NRP-1 /K - s 35
i EE LTS A R A T A0 ; Do il 2 DPAf I 35 4E 42 3¢ D PONT NRP-1 BXCA TRIUBLAL (I RS F P, B8R fl X
PR M 2 MR AL ZE 4R FE DL PONT KSR I BEAR, L7 NRP-1 7K SEAK WK FF = (F/P = 864.752/<0.001
1 364.062/<0.001,737.555/<0.001) . AR EILIMTEAES:ZE D PON1 KR T RAFIWA, L7 NRP-1 K F5 T R
AW (1/P=7.995/<0.001 ,8.328/<0.001.,7.410/<0.001) , {4 @4l XA 4l FEV,/FVC PEF FEF75 /K-
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Study on the correlation between serum vitamin D, PON1, NRP-1 and pulmonary function, immune function, prog-
nosis in children with refractory asthma Wang Lili, Wang Ji, Li Ming, Hao Rui. Department of Respiratory Medicine,
Kunming Children’s Hospital, Yunnan, Kunming 650000, China
Funding program: Yunnan Provincial Science and Technology Programme (2023FL196)
Corresponding author: Hao Rui, E-mail. 330381652@ ¢q.com

[ Abstract] Objective To analyze the correlation between serum vitamin D, paraoxonase 1 (PON1), and neuropilin-1
(NRP-1) and pulmonary function, immune function, and prognosis in children with refractory asthma. Methods A total of
103 children with refractory asthma who were treated in the Department of Respiratory Medicine at Kunming Children’ s Hos-
pital between January 2022 and February 2025 were selected to form the refractory group. Additionally, 100 children with or-
dinary asthma were included in the ordinary group, and 100 healthy children in the healthy group. Based on the Childhood
Asthma Control Test (C-ACT) scores, children in the refractory group were divided into a poor prognosis subgroup (31 cases)
and a good prognosis subgroup (72 cases). Serum vitamin D level was determined by ultra-performance liquid chromatogra-
phy-tandem mass spectrometry, and serum PON1 and NRP-1 levels were detected by ELISA. Pearson correlation analysis was
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performed to evaluate the relationships between serum vitamin D, PON1, NRP-1 levels and pulmonary function and immune
function indicators in the refractory group. Receiver operating characteristic (ROC) curve analysis was used to assess the pre-
dictive value of serum vitamin D, PON1, and NRP-1 for prognosis in children with refractory asthma. Decision curve analysis
was employed to evaluate the clinical applicability of the prediction model. Results Serum vitamin D and PONL1 levels de-
creased progressively across the healthy, ordinary, and refractory groups, while serum NRP-1 levels increased in the same or-
der (F/P=864.752/<0.001, 1364.062/<0.001, 737.555/<0.001). Children in the poor prognosis subgroup had significantly lower
serum vitamin D and PONL1 levels and significantly higher serum NRP-1 levels compared to those in the good prognosis sub-
group (#/P=7.995/<0.001, 8.328/<0.001, 7.410/<0.001). Levels of FEV,/FVC, PEF, and FEF75 decreased progressively across
the healthy, ordinary, and refractory groups (F/P=172.927/<0.001, 178.183/<0.001, 622.232/<0.001). IgE, IgG, and CD8"
levels increased progressively across the healthy, ordinary, and refractory groups, while CD4" and CD4"/CD8" ratio decreased
progressively (F/P=170.976/<0.001, 905.447/<0.001, 36.972/<0.001, 86.472/<0.001, 207.436/<0.001). Serum vitamin D and
PON1 were positively correlated with FEV,/FVC, PEF, FEF75, CD4", and CD4"/CD8" ratio, and negatively correlated with
IgE, 1gG, and CD8"(vitamin D: r/P=0.412/<0.001, 0.395/<0.001, 0.347/<0.001, 0.377/<0.001, 0.402/<0.001, —0.408/<0.001, -
0.365/<0.001, —0.398/<0.001; PON1: r/P=0.408/<0.001, 0.383/<0.001, 0.366/<0.001, 0.389/<0.001, 0.392/<0.001, —-0.412/<
0.001, -0.376/<0.001, -0.415/<0.001). Serum NRP-1 was negatively correlated with FEV,/FVC, PEF, FEF75, CD4", and
CD4"/CD8" ratio, and positively correlated with IgE, 1gG, and CD8"(r/P=-0.385/<0.001, —0.401/<0.001, —0.423/<0.001, -
0.374/<0.001, —0.405/<0.001, 0.405/<0.001, 0.388/<0.001, 0.382/<0.001). The AUCs for predicting poor prognosis in children
with refractory asthma using serum vitamin D, PON1, NRP-1 alone, and their combination were 0.819, 0.831, 0.791, and
0.938, respectively. The combined prediction had the highest AUC, significantly outperforming each individual marker (Z/P=
2.852/<0.001, 2.479/<0.001, 3.022/<0.001). When the risk threshold ranged from 0.05 to 0.25 or 0.28 to 0.80, the combined
prediction of serum vitamin D, PON1, and NRP-1 yielded the highest net benefit in predicting prognosis, outperforming indi-
vidual marker assessments. Conclusion Serum vitamin D and PONL1 levels are decreased, while NRP-1 levels are elevated in
children with refractory asthma, and these changes are associated with pulmonary function and immune function indicators.
The combination of these three markers has predictive value for the prognosis of children with refractory asthma.

[ Key words] Refractory asthma; Vitamin D; Paraoxonase 1; Neuropilin-1; Pulmonary function; Immune function; Children
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Tab.l Comparison of clinical data between the healthy group, the general group and the refractory group

moH faHEXTHRZH (n = 100) WHAL (n=100) MEVAZH (n=103) t/x? 14 P

TERI B %) ] 5 54(54.00) 51(51.00) 52(50.49) 0.291 0.865
& 46(46.00) 49(49.00) 51(49.51)

SRR (R, %) 8.46+1.75 8.24+1.63 8.01+1.61 1.856 0.158

MR FEEL (vs  kg/m?) 16.44+2.51 16.83+2.58 17.17£2.66 2.025 0.134

TR (x5, ) - 22.91£3.17 23.05+3.48 0.299 0.765

W S 2 [ (% ) ] 6(6.00) 19(19.00) 26(25.24) 13.922 0.001

TSRS %) ] 36(36.00) 39(39.00) 41(39.81) 0.343 0.842

2i/ B Bl %) ] - 12(12.00) 10(9.71) 0.276 0.600

I (%) ] - 48(48.00) 57(55.4) 1.095 0.295

EIHAREATER[HI(%) ] - 19(19.00) 26(23.01) 1.146 0.284

S %) ] SR - 33(33.00) 41(39.42) 0.910 0.340
e 2tk K AE - 67(67.00) 63(60.58)

1.3 W HE 45 507k
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A TR &, 55 FY-EHS327) K,
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(72 #1)
1.4 SilsJrik R SPSS 25.0 B4 dk 47 5 4
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Tab.2 Comparison of serum vitamin D, PON1 and NRP-1 levels

between the healthy group, the general group and the re-

fractory group

o " HEE D PONI NRP-1
A (be/L) (ng/L)
fEEREXTHEZH 100 30.67+4.81 25.54+3.69 19.29+3.13
SRk 100 15.14£2.37* 13.37+1.85°  37.88+6.19°
MG AL 103 13.01+1.98* 7.75£1.22%  51.31£7.60%
F1iA 864.752 1 364.062 737.555
P1E <0.001 <0.001 <0.001

1 Sl B R AT L3, 2 P<0.05 5 5 58 28 [E 4, " P<0.05,

2.2 AFEFUS BILME4E4: % D PONL NRP-1 /K°F
Feds ARV LM E 44 2 D PONT KSR T
R4, I 7E NRP-1 K& FRGEA (P H<
0.01), W3 3,

2.3 3 AAMGThERIR AR LA XS RR A A A
1G4 FEV,/FVC PEF FEF75 /K AR K FEAK, 22 544
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Tab.3 Comparison of serum vitamin D, PON1 and NRP-1 levels

(x+s)

between children in the poor-outcome subgroup and good-

outcome subgroup

ha BB LTS AS B AY AUC 43~ 0.819.0.831.0.791
0.938, =FHBA T AUC PLT4-F8 bn 2o ( 2/
P=2.852/<0.001.2.479/<0.001 ,3.022/<0.001) , W, 3
7.8 1,

K6 MEVATEE NGB LN E4EA4 2 D PON1 NRP-1 /K3 5 fifi
IhRE K A e T REFE bR nYAH S e

g B8 AL D PON1 NRP-1 Tab.6 Relationship between serum vitamin D, PON1 and NRP-1
(pg/L) (pg/L) (ng/L) L . . .
levels and indicators of lung function and immune function
R4 72 14.05+2.16 8.42+1.39 47.66+7.13 _
ARTAH 31 10.611.57 6.18+0.84 59.80+8.69 in the refractory group
il 7.995 8.328 7.410 - 42 D PON1 NRP-1
7]\
P1H <0.001 <0.001 <0.001 8 i PME i PME r i P{H
FEV,/FVC 0412 <0.001 0.408 <0.001 -0.385 <0.001
4 A AL AL AL SRR A« PEF 0.395 <0.001 0.383 <0.001 -0.401 <0.001
YRS A MRS HETRIR LB (%25) FEF75 0347  <0.001 0366 <0.001 -0.423 <0.001
Tab.4 Comparison of pulmonary function parameters between the IeE _0408 <0.001 -0412 <0001  0.405 <0.001
healthy group, the general group and the refractory group IeG -0.365 <0.001 -0.376 <0.001  0.388 <0.001
. . FEV,/FVC PEF FEF75 cD4* 0.377 <0.001 0.389 <0.001 -0.374 <0.001
FA= R | 1
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Tab.7 Comparison of the predictive value of serum vitamin D,
PONI and NRP-1 in predicting poor outcomes in children
with refractory asthma

R R AUC 9SHCI ORI HRRIE o

GEE D 1266 pg/L 0.819 0.731~0.906 0.903 0.736 0.639

PONI1 7.42 ng/L. 0.831 0.753~0.909 0.871 0.750 0.621

NRP-1 54.88 ng/L. 0.791 0.688~0.893 0.645 0.889 0.534

—HBA 0.938 0.893~0.983 0.968 0.764 0.732

2.7 IMEHEAEZE D PONT NRP-1 A 10 AR 7Y 1) 11
PRI BT AU [0 /91 FBL£E 0.05 ~ 0.25.,0.28 ~
0.800, M 4EA= 2 D PON1 NRP-1 5 I xfE 76 P
7 g £ LIS AN R 04U 25 B v, BH B P 1 B 48 A
I, L 2,

(xs)

Tab.5 Comparison of immune function indicators between the healthy group, the general group and the refractory group

A % IgE(TU/ml) IgG(g/L) CD4* (%) CD8* (%) CD4*/CD8*
fe BREXT B 21 100 75.67+14.38 12.42+1.59 41.77+6.18 21.23+4.15 1.8420.31
FLE T 100 115.41+21.64° 36.18+5.81° 37.19+5.33° 25.07+4.63° 1.46+0.25°
MEVE A 103 127.96+25.27% 39.53+6.02% 31.46+5.25% 26.98+5.61" 1.09+0.22%
F1H 170.976 905.447 86.472 36.972 207.436
P i <0.001 <0.001 <0.001 <0.001 <0.001

L SR B LA, 2 P<0.05 5 5 E5m 4 1L 4, P P<0.05,
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B 1 MiEYEE 3 D PONT NRP-1 FU A P 7 i (8L B
AR ROC 4k
Fig.1 ROC curve for serum vitamin D, PON1 and NRP-1 in pre-

dicting poor prognosis in children with refractory asthma

B2 IfiE4EE D PONT NRP-1 B4 WA R (1) g sfe il 2%
Fig.2 Decision curve analysis for the predictive models of serum

vitamin D, PON1 and NRP-1

3 4t i@

SV 27 i 11 = AR 2 ol FH 0 2 i 7 3y 1
TCIRAT AT , [ FEAN AT3 SGE P s Rl E
SRR R R LA PR AR g
R R R 38 2 HEIA 2 I D) REFE AR FEV,/
FVC PEF FEF75 K& f5tr CD4™  CD4"/CD8" /K-
WK AR, IgE | 1gG . CD8* K FAR YK TH =1 , $ 718 I Wiy AR
JLH BT RE T R e hRe 2R AL A | AU B T 40
JL(Th)/Th2 RIS, Horb LUETS 14 2 iy 28 LT 2
REIAT e e T RE T Mt o ™ o, 52 5 R g 4
R—F, P, S5 kIR P i LI D RE S Sy
DR A YR broL  EH B,

AeE 2R D AEVA T B A O T B A AR
Mo AR s 4EE R D Bz S kAR KOk
DRI B8 A AE — 2 IR, AT i S e i & & (T

B I AR S S U WL 3 A R AR, 2 5 RN Y
JEREHLE 1 e e LB R D AR dE A R
D ACFI AR T4 b g 8L, H4E4 R D AR
S T R AR U T Y AR S Rk A
A AALT il FEXT FR A 2 Mk vA AL A R
D AKARIK AR, H g 442 D K F-5 FEV,/FVC |
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CD8" A $&/RgEAE 2 D AK VAT 5z B2 i i 175 16
J& It S RE T B S DIRERALA G, BRTEAT ST
N, HEAE R D = 5 g R ST R T R A
ST M H AR TR A RN TR AE A B D, A R
it f LS T AE | $25 CD3" .CD4" /K F 5 CD4'/CD8*
FLAEL, B0 98 1k B2 17, DA T Jd 25 M A e iy &2 2% R 1Y
AW, AR WAL 44 R D KT B
M, 5 IR A R AL, HALH AT, SE A
SGBERE 3G N K Thl/Th2 e 5 1gE F1Ig i 1 46 40 g
7 A R R s () EE ZEAIL], i 4EAE 2R D e AT
PUATE -1 WU A A9 e N, iF— 20 A E 4T 48 4
JE R R, s LR

PONT & — Bl E5 4 g M 7K fige i, FLSE PR F 3 %
PR KE A PUAALRIPTR Bt 2 5.0 A 5
WA Bt i HF5T R PONT 7E 1 i
FRFE LT Y A UK B R Y, [ PONT 4b
BLY ST S/ v R R <o i S 1 P U A i 7
Foy FEALAE KT U2 Th2 4 S 09 i 46 1
B2 AW I B IR 2 3 4 o IG 4 am
PONT 7K SRR BEAR s AH S PR 25 R B, 13 PONT /K
V-5 FEV,/FVC PEF FEF75 . CD4" CD4"/CD8" & iF
K, 5 IgE 1gG . CD8™ A C, 5 ik B 58 45 A
Bl $&75 PON1 AJ E 5 ¥k vA Pk 27 iy 2B L 1 1 g | fie
JEDIRERMA K, TN, AR IR KB, A K4 I3
PON1 7K FALF R 474, #2278 PONI IR £ A1 BB &
HEInMETG PR R LTS AS KA KU, HAILHI AT e e
T, PONT I35 38 o 52 ) 25 Bt H ORIy g R ik &
FEAER, WA e H AN S 84 AR b A fk iR Ak
P br ), FE e )L B ASE B SOE I AR
J A i 25 vh BT AR

NRP-1 {E R AR B A PR R 2K, 2 5
2T AR Y % HE ) Lotfi 25 BFSE %, NRP-1
S5FESEAES)E, TEIESHS FEFETET
YA b SCRAE 2R 1 P3 234, I8 7 o oM 5 s /) BLAE
RURNR o mifL 2 e I v NRP-1, AT el R M
GIEIE B, PR T T 41K BEAR ST R K
S AR SR A BT ARG A SR R il
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5 NRP-1 /K LR, (R R 2] 5 4l XETE 4Lk
T, R4 E T AR W4, H I NRP-1 K5
FEV,/FVC PEF FEF75 CD4" CD4*/CD8" & fi#fi 3¢,
5 IgE IgG .CD8" R IEAHIC , W] NRP-1 5 XEVA P i
AR, ATRES 5Dy e i 0 | Sy DI e T B 45 i #EAL
Hil, A WFIEEE H NRP-1 2 i 20 23 b 11 289 14 bk B
RS AREY , B A G B/ R TR N R
B H/NRP-1 {55530 3% n] 39 50 o 0 96 1t I RS
1 754 145 948 E24 40 7 e 988 s I, 3 B30/ P T A b 4
M 22 FROLXT B 2 [ B2 Wy i 24, 1 i kG 28 L
Wity &2 % AU 2220

AR KB, MAE4EAEZ D PONL NRP-1 B&
TOOINXE A P i ey LTS AN R AUC 2y 0.938, 18 F
AR AR BRI 5 2 H A TS TR (9% 1 DR ¥ WAL 25 ()
FE TR FRAS I, S 7s A i i 4E 4= D PONT |
NRP-1 7K 545 Bl A = U Ay e 35 0t it S5 L 1 790
Jii o W AR AT A B A G I 775 4 4 2 D PON1 NRP-1
FEIRIKT- TR AEIA P 22 i I v RSz L, 40 1 e
BT RN AR AR YT 5 58, NNl B LTS .
4 4 i

25 LTk eV R e AR LTS 4E £ 2 D PONI
KRR, NRP-1 KT8, 5 I Dy e de 4w s e D fe
BFRA O, = B X MEVR PR g 8 LS AT —
AR . SR, A B S8 A AE — 2 1Y Ry BR A < 26—
OB HFEA AR, AT R B2 o e 5
B KT 4EHAE D PONL NRP-1 75 XEVAPERE R o Y
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miR-132-3p 7 Notchl/Hes1 i B% %t =5 g 1M A
2 AR 2% R BRU  453 13 BY) 52 Wil

Bk BkSE ASRK RS

i

HATA . LR SRR S B ( HRRRESE) (2024AH051253)

PER AT : 233050 BRI AR AT AR DU N R R BE F A R T B (BRI ) 5 233099 ZERBUMEIR | 1T AR — A R g ik L P e/
B BE R R 50 MR BE B AR (A T W) , AR (KR BT 3K AE)

WAEMEE . #55  E-mail ; chew8151@ 163.com

[# E] B H$6UD RNA-132-3p(miR-132-3p) FEFT B ZIZE [ 1 ( Notchl ) / & ARATZ4HH IG5 F 1 ( Hesl)
T KX R I AT S PETBRAR 6 (HLAP) KRB EIGRsEM ., ik 2025 4F 3—6 A FIf I RN K 2= 30 1 5256 o iff
TS, B IERR I E) HLAP KL 72 RBEPLS 9 HLAP 2 \NC agomir £ (J& i i 5 50 mg/kg NC agomir) .miR-132-
3p agomir ZH (JE =4t 50 me/kg miR-132-3p agomir) JFC ZH (B I 5T 50 mg/kg miR-132-3p agomir+¥E & 0.5 mg/kg
B IRC) AR 18 o, Fk# 18 RN sham 41, sham 41FT HLAP 4108 s i 568 Al B AR B K . WG R gL
5 RS2 56 960 UF miR-132-3p 5 Notchl B AH B AR FH 5 A6 0 4% 41 R BRI 785 0 3 # T8 ( AMYY ) IR U5 T8 ( LPS) | i AR 7 %
(TC) VH M =M4 (TG) /KT ; ELISA 3] @Al K R IE A R -6(1L-6) JIMIERFEH F-a( TNF-a) \IL-18 i Ak
fitf (DAO) \D-FL& (D-Lac) 7K HE YL A6 HLAP K SRUBEARFI/ N AL 200 HEAE 4k ; TUNEL SA4G1 HLAP K BU/Nm 4l
AR M TH T qRT-PCR A HLAP K ER/MAZLZ! mRNA 3Rk ; Western blot Kzl HLAP K BU/INHZLZTH Notehl |
Hesl Mk, S5 miR-132-3p 0] IR [A] 5 9445 Notchl, sham ZHJBENR /N 2H S 45 #5248 , HLAP 4 NG agomir
ZH PR HRAH GO B e S5 AL i, AR R AR /N A 2 2L, v LR R A A SRR TR Al
Fge A iR | WA ] LA JE AR R, B A LAY 5K R I ; miR-132-3p agomir ZHJBRAR | /)N 20 20056 38453 495 35 Wl
B2 R AR I D TRC A1BRAR /Y 212U B 1548 miR-132-3p agomir ZH ¥ HE— LN TR | 48 M 20 M2 11 1)
N, HLAP 40J81-% AMY .LPS.TC TG .DAO D-Lac .IL-18 .IL-6 . TNF-a . Notchl mRNA 175 [ . Hes] mRNA 14K 19
T sham 2, miR-132-3p & T sham 4 ( P<0.01) ;miR-132-3p agomir ZHIHT-% AMY .LPS TC TG .DAO D-Lac IL-18
IL-6 ,TNF-at \Notchl mRNA F1Z 1 Hes] mRNA F1& [1{%F HLAP 41 \NC agomir 41 ,miR-132-3p & F HLAP 244 \NC ag-
omir £ ( P<0.01) ;JFC £ T3 AMY .LPS TC TG .DAO D-Lac IL-18 .IL-6 ,TNF-a ,Notchl mRNA F1ZE 1, Hes] mRNA
MEHE T miR-132-3p agomir 41 (P<0.01) ., £ miR-132-3p Al i 35 Notchl/Hes1 i J% , #04 HLAP X B i
B,

[E&R)  mlE LT 2 PR 4 B 405 ; f/ RNA-132-3p; SR ZIFE D 1; &OIRA> M0 e 1058 1 154 ML,
KR

[FESZES] RS76 [ xEftRIRAE] A

The effect of miR-132-3p adjusting the Notchl/Hes1 pathway on intestinal injury in rats with hyperlipidemia acute
pancreatitis Xu Hui* , Shan Erbo, Ge Jiyue, Mu Longlong, Zhang Chu, Chu Liang. " Department of Intensive Care and Re-
habilitation, The Fourth People’s Hospital of Bengbu, Anhui,Bengbu 233050, China
Funding program: Anhui Province Higher Education Institutions Scientific Research Project ( Natural Science Category)
(2024AH051253)
Corresponding author. Chu Liang, E-mail. chew8151@ 163.com
[ Abstract] Objective To explore the effect of microRNA-132-3p (miR-132-3p) adjusting the Notch1 /hairy and en-

hancer of split homolog 1 (Hesl) pathway on intestinal injury in rats with hyperlipidemia acute pancreatitis (HLAP). Methods

From March to June 2025, the experiment was conducted at Bengbu Medical University in Anhui Province. The interaction
between miR-132-3p and Notchl was verified by dual-luciferase reporter gene assay. The successfully modeled HLAP rats
were randomly separated into the HLAP group, the NC agomir group (intraperitoneal injection of 50 mg/kg NC agomir), the
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miR-132-3p agomir group (intraperitoneal injection of 50 mg/kg miR-132-3p agomir), and the JFC group (intraperitoneal in-
jection of 50 mg/kg miR-132-3p agomir+ gavage 0.5 mg/kg JFC), 18 rats in each group. Another 18 rats were selected as the
sham group. The sham group and the HLAP group were intraperitoneally injected and intragastally administered the same
amount of normal saline. The levels of amylase (AMY), lipase (LPS), Total cholesterol (TC) andtriglycerides (TG) in serum of
rats in each group were detected. ELISA kits were used to measure the levels of interleukin (IL)-6, tumor necrosis factor-a
(TNF-@), 1L-18, diamine oxidase (DAO), and D-lactic acid (D-Lac) in rat serum. HE staining was implemented to measure the
histopathology of pancreatic and small intestinal tissues in HLAP rats. The apoptosis of small intestinal tissue epithelial cells in
HLAP rats was detected by the TUNEL method. The mRNA expression in the small intestinal tissue of HLAP rats was detec-
ted by gRT-PCR. In addition, Western blot was implemented to measure the protein expressions of Notchl and Hesl in the
small intestinal tissues of HLAP rats. Results MiR-132-3p was able to target and negatively regulate Notchl. The pancreatic
and small intestinal tissue structures in the sham group were intact. In the HLAP group and the NC agomir group, pancreatic
tissues showed swelling, structural disorder, bleeding, and a large number of inflammatory cell infiltrations, the small intestinal
tissue was clearly disordered, with a large number of intestinal villous epithelial cells shedding and inflammatory cell infiltra-
tion visible. At the same time, the lamina propria was exposed, and the capillaries were dilated and congested. In the miR-132-
3p agomir group, the pathological damage of pancreatic and small intestinal tissues was clearly alleviated, and the infiltration
of inflammatory cells was prominently reduced. In the JFC group, the pathological injuries of pancreatic and small intestinal
tissues were further aggravated, and the infiltration of inflammatory cells increased. The HLAP group had higher apoptosis
rate, AMY, LPS, TC, TG, DAO, D-Lac, IL-18, IL-6, TNF-a, Notchl mRNA and protein, Hes1 mRNA and protein than the
sham group, and a lower miR-132-3p than the sham group (¢=46.291/<0.001, 29.962/<0.001, 33.348/<0.001, 36.566/<0.001,
25.414/<0.001, 26.754/<0.001, 25.230/<0.001, 29.379/<0.001, 26.667/<0.001, 23.375/<0.001, 38.298/<0.001, 21.882/<0.001,
28.379/<0.001, 18.844/<0.001, 38.090/<0.001). The miR-132-3p agomir group had lower apoptosis rate, AMY, LPS, TC, TG,
DAO, D-Lac, IL-18, IL-6, TNF-e, Notchl mRNA and protein, Hes1 mRNA and protein than the HLAP group and the NC ag-
omir group, and a higher miR-132-3p than the HLAP group and the NC agomir group (F/P=241.158/<0.001, 209.783/<0.001,
285.3093/<0.001, 241.427/<0.001, 104.275/<0.001, 158.707/<0.001, 125.111/<0.001, 204.884/<0.001, 194.494/<0.001,
119.613/<0.001, 233.623/<0.001, 102.852/<0.001, 119.277/<0.001, 72.183/<0.001, 282.118/<0.001). The JFC group had
higher apoptosis rate, AMY, LPS, TC, TG, DAO, D-Lac, IL-18, IL-6, TNF-«, Notchl mRNA and protein, Hes1 mRNA and
protein than the miR-132-3p agomir group (#/P=22.299/<0.001, 18.662/<0.001, 23.332/<0.001, 23.465/<0.001, 13.583/<0.001,
17.268/<0.001, 17.926/<0.001, 22.529/<0.001, 22.688/<0.001, 16.519/<0.001, 24.448/<0.001, 15.630/<0.001, 13.169/<0.001,
12.562/<0.001). Conclusion MiR-132-3p inhibits intestinal injury in HLAP rats by adjusting the Notchl/Hesl pathway.

[ Key words] Hyperlipidemia acute pancreatitis; Intestinal injury; MicroRNA-132-3p; Notchl;Hairy and enhancer of
split homolog 1; Mechanism; Rat
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perlipidemic acute pancreatitis, HLAP) #5732 & 1",
& HLAP S B, MR A D 7= A 9 IR A 141 Al i
A SRR TG R R AR ZH 23, SX R s Al i
PR R B A LA 20, 15 38 1 365 B e B O 5 35
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001, Tl EASE [ YEREPEIA 12 h fHIR (24£2)°C AHXS
MR (50+5) % Wi FR . (2) RG] . K BB AR R i
A AR42]( 525 . PT-R3006, VLAY F]) ;NC
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INFEIN F-a( TNF-a ) \IL-18 , it 484k il ( DAO) . D-FL
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MA5-38369 , MA5-32258 , 31460, 3% [ Thermo Fisher
Scientific 24 7 ) , (3) {#F % % : qRT-PCR ¥ ( #15
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2 s 3 S R S S AR FRER K

1.3 S 2025 4 3—6 H TR ERKF50Y)
S HUO T SEES (R RHIE (2025 ) 55 019 45) .

13,1 RG34 L A S 30 3 3iF miR-132-3p 5
Notchl FUAHEAE B &7 miR-132-3p 455 FF 51 Y 2%
AF R (MUT) FHEFAE 8 (WT) Notchl 3°UTR 5@ 256
R TR, e R 12 FLAR R RS IR A9 AR42) 4
Y| Lipofectamine 200 150 590 8F B ok (1 pg) 5
miR-l32-3p-mimicﬁ mimic-NC #4745 4L 24 h, yioRil|
PN BHEYE

1.3.2 I3 AMY .LPS TC TG 7K V-6 . 5 5 JBR I A

R TR0 2 ml, B0 I3, LL4s A sh AUk
W if 75§ AMY \LPS ' TC . TG BJ/KF

1.3.3  IfiL¥ IL-6, TNF-a, IL-18 \DAO ., D-Lac 7K 45
DU 2 B3 37 R AR i BEFH . ELISA 38055 & v B 5 8
Y, ZEBFPRAY 450 nm ZbI OB T3 Mg 116,
TNF-a \IL-18 . DAO D-Lac HIZK

1.3.4  HLAP JKEaUBE B A1 /1N i 2H 23 B3 2 A ) « R e
AEBER B, B R A/ NI A2 T 10 % 1 F RV T
R E I AR FE S A T I K A 3, PR v A 35 W 1Y)
TR A Y 4 um B AP, A HE 3t
WA T Y0 7E AR T TSR

1.3.5 HLAP KE/NALZ T R 4098 Tk, B -
i HLAP KEVNAA LY R, i il K Ab =ik |
% TUNEL 3t DAPI (452 4E , 76506 B 3Bt ~
AP T L

1.3.6  HLAP KEU/MALL L mRNA FaE K0 . K 13
M52 25 mg i Trizol IXH] 0.5 ml FEAF5)3% ,
TEZ R M HFE 10 min DI E A SRS 205, 1%
WU ARV E SR IBUE RNA | 3 3o 300 5% S ) & (0 44
BEHEAT cDNA (15 B, MR 45 56 R 3 5 15 4 Sk |
Yy, 5197 F) W 1, A B-actin F1 U6 1E NS LA,
Wil qRT-PCR #F 17 & & f i, & & 27 2 95°C
3 min,95°C 5 5,60°C 30 s, 45 NG, il 274 ik
T mRNA FXFE AR,

%1 qRT-PCR 319%%1

Tab.1 Sequences of qRT-PCR primers
FEH 519 TG
miR-132-3p  5-CGCGTAACAGTCTAC- 5-CGGCCAGTGTTCAGA-

AGCCA-3” CTA-3-

Notchl 5-TCAATGTTCGAGGAC-  5-TCACTGTTGCCTGTC-
CAGATG-3" TCAAG-3”

Hesl 5-CAGACATTCTGGAAA-  5-CGCGGTATTTCCCCA-
TGACTGTGAA-3" ACAC-3"

U6 5-CAAATTCGTGAAGCG-  5-AGTGCAGGGTCCGAG-
TTCCATA-3" GTATTC-3"

B-actin 5-TGACGTTGACATCCG-  5-GTGCTAGGAGCCAGG-

TAAAGACC-3”

GCAGTAA-3"

1.3.7 HLAP KEVMNFHAIZH Notchl \Hesl 5 H 3R ik

K. 4 FH RIPA 24§ % M\ HLAP K /N 2H 23 b 4
BUE AR KR E REEATE 4°C F B.O U Eisn, IF
fifiH BCA il 25 1 Bk B2, il i SDS-PAGE #E17H
VKB B S B A B B PVDF B R 5% i
BE 2R W B A, i B-actin (1:10 000) \Notchl (1 :
500) \Hes1(1:5 000) —HrIH-7F 4°C HRE T #1Tid%
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5 ,PVDF BEER I T 5 5 (1:10 000) 5 F 2 h,
FETEBEIE IS 7R 40 rh B2 52 8 R i ECL R G R &b
HOBECRER A

1.4 SiiteFrik R SPSS 25.0 ik, 7
EIESA AR R DL x5 2675, 2 2H 1A HLECR
TSI REAR ¢ K56, 2411 FLBCR T F ARG5S, PR HL A T
SNK-¢q #:46, P<0.05 #RERAGFIFE X,

2 &% B

2.1 miR-132-3p Al Notchl fJ#E[H KR miR-132-3p
HI Notchl Z M AFAELS G005, WLIEN 1, 5% 4% Notchl-
WT A 40 miR-132-3p mimic 21 (978 2 I PR
T mimic-NC 2 (P<0.01) ; 7E5% 4% Notch1-MUT (¥4 fitd
o2 A 2E o it i L(P>0.05) , Lk 2,

B 1 miR-132-3p Ml Notchl B45A 45,
Fig.1 The binding site of miR-132-3p and Notchl

2.2 miR-132-3p i F A X HLAP K R 7E AMY |
LPS TC TG /K50 HLAP 44 AMY .LPS . TC . TG
% T sham #H (¢/P =29.962/<0.001 .33.348/<0.001 .
36.566/<0.001 ,25.414/<0.001 ) ;miR-132-3p agomir 2

R3 FHKEUMLEE AMY LPS TC TG /K4

- 1245 -
K2 WPOCEMHEVEILEL  (xes)
Tab.2 Comparison of dual luciferase activity
a5l n Notch1-WT Notch1-MUT
mimic-NC 2H 1.00+0.01 0.97+0.12
miR-132-3p mimic 41 6 0.34+0.04 0.92+0.09
tfA 39.210 0.816
P{E <0.001 0.433

AMY \LPS TC TG & F HLAP 41 \NC agomir 21 ( F/P=
209.783/<0.001 ,285.3093/<0.001 ,241.427/<0.001 ,
104.275/<0.001) ; JFC 20 AMY .LPS \TC .TG /T miR-
132-3p agomir 4 (¢/P = 18.662/< 0. 001 , 23. 332/<
0.001.23.465/<0.001 ,13.583/<0.001) , W55 3,

2.3 miR-132-3p i ik XF HLAP KM {E DAO,D-
Lac IL-18 1L-6 \ TNF-a 7K F- (520 HLAP 41 DAO,
D-Lac IL-18 IL-6 TNF-a T sham 4 (¢/P =26.754/<
0.001.,25.230/<0.001 ,29.379/<0.001 ,26.667/<0.001 .
23.375/<0.001) ; miR-132-3p agomir 4| DAO D-Lac
IL-18 IL-6 . TNF-a fi& T HLAP 41 \NC agomir 21 ( F/P=
158.707/<0.001 . 125.111/<0.001 , 204. 884/< 0.001 .
194.494/< 0. 001, 119. 613/< 0. 001 ) ; JFC 41 DAO.
D-Lac IL-18 . IL-6 , TNF-a & T miR-132-3p agomir £
(¢/P = 17.268/<0.001, 17.926/< 0. 001 , 22. 529/<
0.001.22.688/<0.001 .16.519/<0.001) , W55 4.,

(xzs)

Tab.3 Comparison of serum AMY, LPS, TC and TG expressions among different groups of rats

Il n AMY (U/L) LPS(U/L) TC(mmol/L) TG (mmol/L)
sham 1 18 1 276.34£293.51 239.85+86.38 1.17£0.31 0.64+0.18
HLAP 4 18 3 625.58+361.83" 973.26+98.56° 4.91+0.53" 2.38+0.37"
NC agomir ZH 18 3 579.25+360.32 968.39+97.21 4.84+0.48 2.36+0.34
miR-132-3p agomir £ 18 1 568.47+307.16> 314.57+89.48" 1.96+0.35" 1.04£0.23"
JFC 4 18 3 031.73+334.76" 827.68+94.31¢ 4.3620.46" 1.97+0.29¢
F1iA 203.807 267.286 294.192 134.802
P1H <0.001 <0.001 <0.001 <0.001

1 ;5 sham 4 L3, °P<0.01 ;55 HLAP £ L%, P<0.01 ;5 NC agomir 41 L% ,°P<0.01 ;5 miR-132-3p agomir £H IL4Z, 1 P<0.01,

R4 HBHKFRIME DAO D-Lac IL-18 IL-6 TNF-a 7K F 48

(x#s)

Tab.4 Comparison of the expression levels of serum DAO, D-Lac, I.-18, IL-6, and TNF-a among different groups of rats

4 5 n DAO( pg/L) D-Lac( pmol/L) IL-18(ng/L) IL-6(ng/L) TNF-a( ng/L)
sham 1 18 43.26+6.96 26.17+4.02 6.19+1.17 68.93+11.65 38.45+3.89
HLAP 4 18 98.34+9.97° 56.29+5.71° 18.37£2.04° 158.72+16.19* 73.19+7.56°
NC agomir ZH 18 97.96+9.92 55.86+5.68 18.52+2.13 156.34£15.84 72.86+7.43
miR-132-3p agomir £ 18 51.03+7.35" 32.02+4.29" 7.46+1.38" 73.19+12.07" 43.02+4.81™
JFC 41 18 86.58+9.01¢ 53.42+5.37¢ 16.80+1.87¢ 149.58+15.03¢ 67.57+6.94¢
F{H 164.395 147.180 217.775 187.108 129.547
P{H <0.001 <0.001 <0.001 <0.001 <0.001

1 : 5 sham 41 %, *P<0.01; 5 HLAP 4148, P<0.01;5 NC agomir ZH HLAEE, ©P<0.01; 5 miR-132-3p agomir 41 IS, P<0.01,
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2.4 miR-132-3p i FiEX] HLAP K FRUBE AR A/ iz 21
ZURIRFRIS M RARZE 2N . sham 20 IR 20 2 2540 56
& HLAP 2 NC agomir 2 JFRARZH 20 PR K | 2540 25
LI, A7 7E R A M0 M2 11 5 miR-132-3p agomir
ZH AR 2 SR A W S G2 i, 8 PR A B2 1 Y ko>
JEC ZH R AR L 2345 1735 miR-132-3p agomir 2 HE—A 0
HORVEM MR — P2, WE 2, /N d.
sham ZH /Mg 20 2145 44 1E % ; HLAP 20 \NC agomir ZH /)N
M A 20 i ZE L, AT LK 09 B 806 b B 40 i i 7 N
SMEAHAIR Y | [RIE AT DL A 2R, B A Ak
FEAfil ; miR-132-3p agomir ZH /)M 2H 45 B 453 175 BH 2 ek
B A/ 5 B 906 bR AN I R 5 AT R
JFC /N A LU B miR-132-3p agomir 41 F—
HNNEE W o6 b B 200 L 7 N A% 1k 4 A IR i 1 — 2P
Wz WK 2,

2.5 miR-132-3p #E F AN HLAP KER/NMHAHL LR
TR HLAP 408 T3 T sham 4 (¢/P=
46.291/<0.001 ) ; miR-132-3p agomir 4 I 7= F (K T
HLAP 41 \NC agomir 41 ( F/P =241.158/<0.001) ; JFC
HIFT-H 5 T miR-132-3p agomir £ (¢/P =22.299/<
0.001) , L3 5,

2.6 miR-132-3p Notchl ,Hes] mRNA 7E 4% 4H K B/
It A h Feak 1 HedE  HLAP 4H Notchl Hesl mRNA
=T sham 41, miR-132-3p Ik T sham 41 (¢/P =38.298/<
0.001,28.379/<0.001 , 38.090/<0.001 ) ; miR-132-3p
agomir 21 Notchl, Hesl mRNA fi T HLAP 41, NC
agomir 21, miR-132-3p /& T HLAP 4 NC agomir 21
(F/P=233.623/<0.001.119.277/<0.001 282.118/<

0.001) ; JFC 2 Notchl , Hes mRNA & F miR-132-3p
agomir 2l (¢/P = 24.448/<0.001 ,13.169/<0.001) , UL
#o6,

RS FERBUMIHLE MBI T R AL (52s,%)
Tab.5 Comparison of apoptosis rate of intestinal epithelial cells in

each group of rats

HoHl n M
sham 41 18 0.75+0.18
HLAP £ 18 23.51+2.73"
NC agomir £H 18 22.64+2.68
miR-132-3p agomir £ 18 8.34x1.27"
JFC 4 18 19.28+2.32¢
FAK 411.799
Pl <0.001

.5 sham 4 H AT, P<0.01; 5 HLAP 4 H#,"P<0.01; 5 NC ag-
omir 4 LA, P<0.01 ;55 miR-132-3p agomir 21 HL#5,1P<0.01,

% 6 miR-132-3p Notchl Hes] mRNA 7E4%- 41 K fl/Mm 44
ML (wss)
Tab.6 Expression of miR-132-3p, Notchl, and Hes] mRNA in

the small intestinal tissues in each group of rats

E2E | n  miR-132-3p  Notchl mRNA Hesl mRNA
sham £ 18 1.00+0.03 1.00+0.01 1.00+0.06
HLAP 4] 18 0.19+0.06° 4.18+0.47°  2.53%0.31°
NC agomir £ 18 0.23+0.07 4.13+0.43 2.48+0.27
miR-132-3p agomir 21 18  0.84£0.13"  1.69+0.25"  1.34+0.19™
JFC 4 18 0.79+0.12 3.72£0.39¢  2.05£0.23¢
F1H 308.587 322.293 161.474
P{E <0.001 <0.001 <0.001

1.5 sham 41 AR, *P<0.01; 5 HLAP #H L4 ,"P<0.01; 5 NC ag-
omir £ FLAL, ©P<0.01 ;55 miR-132-3p agomir £ Fb 47, 1P<0.01,

TE BEEEL A EAL MO ETL RN RN 2O k. bR %
B2 2R UM/ 22U B4 5 A (HE J4 €8x 100)

Fig.2 Histopathological changes in the pancreatic and intestinal tissues in each group of rats
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2.7  miR-132-3p i F A X HLAP K F/M g 41 41
Notchl Hesl 2R FEIAMI52M  HLAP #H Notchl (Hesl
FEHFIAE T sham 41 (¢/P=21.882/<0.001,18.844/ <
0.001) ; miR-132-3p agomir 21 Notchl Hesl & [ % ik
. F HLAP 4 \NC agomir £ ( F/P=102.852/<0.001 ,
72.183/<0.001) ; JFC 4H Notchl ,Hesl # H &k & T
miR-132-3p agomir 4 (¢/P=15.630/<0.001,12.562/<
0.001) , WL 3 % 7,

1 : A.sham 2 ; B. HLAP 41 ; C.NC agomir 4 ; D. miR-132-3p agomir
21 E.JFC 4,
B3 SAKXKFNHHZL T Notchl Hesl KA
Fig.3 Expression of Notchl and Hesl proteins in the small intesti-

nal tissues in each group of rats

®7T BUKRBPNHHLHEARBILE  (5s)
Tab.7 Comparison of protein expression in the small intestinal tis-

sues of rats in each group

Kl n Notchl Hesl
sham ] 18 0.35+0.09 0.5420.11
HLAP 4 18 0.98+0.15° 1.1720.17°
NC agomir £ 18 0.95+0.14 1.14£0.16
miR-132-3p agomir £ 18 0.42+0.10" 0.63+0.12"
JFC 4 18 0.87+0.124 1.05+0.14¢
F 1 111.511 79.470
P1{E <0.001 <0.001

1.5 sham ZH IR, *P<0.01; 55 HLAP £ [£%¢,"P<0.01; 5 NC ag-
omir 41 FLAE, ©P<0.01; 5 miR-132-3p agomir 41 F4%, 4P<0.01,

RIS

HLAP ELSCHIRIE AP (955 — R IR N, 5 HAth
SR AP M LL , HLAP B35 & & i) 55, &k k™ 5
AP BIRBSEE R T i e ] 2 i H5
JiR ELHE T | DR A 1 IR 6 & A I e 301 25 ) 22 B ¢
PEBLGLS L HRTER X HLAP K2 HLAH G i 38 45045 1434
7 RMEATS A BRAR, H L 38 D) 75 ZE 4555 HLAP 43 7t
BRI, I DL S A SR T RS B 25

HLAP J& AR LPS /K fifad &1 TG , 2 25 i
R FRR 3 | RS 11, 33X S Py 2 1k A g 96 40 ik 1) 22 b Ty
AE , UM B RS AR A2 A TR IR, A

A AR AL 2 AT F2 e i P vt 240 e 453 473 %)
ML AMY 1 LPS 4 LK S e ifi A 7K~ 19 TC Fi TG
SWEIE ., BT AR B S bz
SR, 3ok A e I S B A M RO, B Mk 4
IV I 40t 45 9% 1 A0 B IR 00, O RS TR Mk b A 4
IL-18 .IL-6 \ TNF-o 25" ¥F HL ok 28 i 18 W BEF AP
FEHAR 2 PR TS AE T, B 85 B0 o P 0 — 2
e, TTRE AR A 3 — 25 ORI AR ik 4 P 240 it K]
T, A AR R A & A PR T, SR 1A
ResE S 2 DAO \D-Lac FiATHE , SEBUNH LS
Bt ABFFE R HLAP AR KRR, 45 258 % 3R, J i
HEAUH Bk A58 ZE AL i, AR R R VA R
iz VAN 7R AN I - N W N =45 78 o S s i
VAN G MEAN IR | TR AT WL G 2 R, BANm A
gk TR, /INZE L L R 2 L TR B R R AR
WA M 45 05 15 B ( AMY | LPS) | Ifil A5 7K S 45 b5 ( TC,
TG) M KT (IL-18 IL-6 \TNF-o) 718 57 & 2y fig 45
#5(DAO \D-Lac) ¥ W 75, $& /5 HLAP 155 & 1 I
N7, ARf [ A A v 40 AN 2405 , i — 285 RS il B
BEaz 401, LR AR T, SR E

miRNA HA 5 B 0 OR <7 1, AH OB 98 10 7R HLAE
AP 7B 0 g Je A B R v R S EAE A
ARG R IR, 76 HLAP BRI BR/MNA 414U miR-132-
3p K7 3k, #278 miR-132-3p 7 fiE 2 5 HLAP %9k &
A, Liu VR BLAENS 205 500 S0 i 4545 40
B INEUI 2H 4 miR-132-3p 2635 T, ok [ ] 58
5T 40 A AN IR miR-132-3p 8 34 TRAF6 3 —
A 5P RN, ZE A DY A8 T A B 2 M5 S 0 &
PRI, Li %0 &8, AR A B I e A
BT A= ) LIBUIALAE /)N BRI R AR S IR 22 A5 S 58 A L
T ILAE AT HE H miR-132-3p FIRRFAIG, /N EE B o 5
miR-132-3p ] FOXA1 Fl NF-kB {5 5 %% 5, ##l 4
PRSI i 18 40 i 8 T, W B B i S, Ren %00 &
B, miR-132-3p 3 7 35 Al 3l 2o 410 ] 2 P 2 N S5 Ak N
U, AR T R AR A4 T 4 2 0 S 20 9 T T U
B2 AP AR A A7 . ASDFSE K I miR-132-3p i
IR AT LAl 1 AR A v A L5 5 8 A ( AMY (LPS) | IfiL
JEZKFFEFR (TC . TG) A % K+ (1L-18 [ 1L-6 , TNF- )
Ffp il FfFE S BEFE AR ( DAO | D-Lac ) U335 | FEAK/NM
ZH L1 B A B A T R TR R RN i A R A R
miR-132-3p W@ i 400 i i A AT 48 M N 4 e O
T, HEE A HLAP BB 45 , 5 mn AAFgE —2L,

Notch1/Hes1 18 #1812 8 42 40 i T GE 76 22 FPop i
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PR EHEEEER P AWK B, Notchl/Hesl
WM mRNA R 1 7E HLAP BRI K RN 4 4 s
Fik, #278 Notchl/Hes 3 i (1075 7] BE 2 5 HLAP
P UE J'é, Wang N &% A B UPuE(
Notch1/Hes1 {5538 i, #0142 22 A+ TNF-a [ IL-6 1Y
FIk (e 0] 7 0T A0 A P B A3, DX
BUME &R E R, Xu 2510 & PR, 16 R 74 1k el
T Notchl/Hes1 {5 5 38 i , B I L 75 42 48 41 it
K TNF-o | IL-6 75 f , 42 ) SRME O R 491175 1) /D B
Shfpge, ARaHE R RO & B, ZERD OO AR IR AT A A
Notch1/Hes1 {5538 fif , I 5 %5 % B2 8 1 58, Pl
S5 LU AR N Bl P R | kR IS L
Gy PREF AR FEIRIE K FRIB TS AE AR . #4275 Notchl/Hesl
3 KU T B SE A i S R BN, 51 HLAP KBS
AT, AN, AW 58 R, miR-132-3p A LL#T
I 14 Notch1"® | AHF 78 26 6 K BESE 511 A
98 — 3%, H7E miR-132-3p i 3k 09 LRl E 3 I
Notch1 #7677 A A3 %E miR-132-3p i Fikp9/E ], $2
7~ miR-132-3p Xt HLAP R B 38 453 453 04 300 i 45 FH o]
fieZ i1t 845 Notchl/Hes1 3 B 52 BLAG , Ah, HH G
o wR AR D/EAER D Z @ i F I Notchl/
Hes1 {55 538 [ , TR0 W 18 B B 552 Tt R 205 W 4% 1R =
ET AT HE A AN RS LA RO [ 41 A 5
B 5+ B, Notchl/Hes1 17 538 % T BE /5 B <l 41
ISR RS R (IR BE , J5 S0k i TR i e S IR R
AR .
4 & i
AR 5% 38 G XL 5E O FE Ol R A ik DR S B I 5
miR-132-3p A] DL 8 [] £ 98 4% Notchl, A< 5% #4) 2
HLAP FERIAC R, 45 5 30 g AR/ 0N g 2 280 s 0 5 B
B, N L R A T A I P R AR R
B LB AT M R LA K i3 B B4 A s 4 7K S
Thes, A if /N i 20 41 H miR-132-3p {3535, Notchl |
Hesl 21k, it &1k miR-132-3p 0] & W5 Bk
RARAR AL, DR T A K/ I R s B4 475 5 A L T 5 TG
FH Notch1 #0757 § 30 miR-132-3p iF £ A=A 0 I
RORAPAE R 0 4101 . 7 L FTid , miR-132-3p i@ i
1795 Notchl/Hes1 i % , M il HLAP K R 45, b
HLAP J B 45 4 53-F-BL 5 0 1) T AL T S a4k
i, SR HLAP 7RI IR 8 52 2« MR 2 aL (an e
JE B 5 AT ) FFAF, 1T R4l ) Sl ) s B ] BE TG Tk o
SRR 22 N IR BT | I Sk I I R 53 4k 22
KT o

P2 AR P B JE R i vh 5%
EE AR

BRI BRI R MR R IR URE R =
s ok SRV TFICEL B AP HT SIS TR A 7563
IIRT RSB A e IR I SO
S 3k
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Clinical efficacy and safety of pure traditional Chinese medicine internal and external treatment for subacute thyroid-
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[ Abstract] Objective  This study aims to conduct a systematic evaluation on the therapeutic effect and safety of oral
Chinese herbal medicine plus external application intervention in patients with subacute thyroiditis (SAT), and offer evidence-
based support for clinical management.Methods We conducted exhaustive online database searches covering internationally
recognized biomedical platforms such as PubMed, Cochrane Library, EMBASE and OVID, while complementary searches
were additionally performed within domestic Chinese literature systems represented by CNKI, CBM and Wanfang Database.
Randomized controlled trials (RCTs) regarding TCM therapy for subacute thyroiditis were retrieved, with the search time
frame from database establishment to June 2025. According to the Cochrane systematic review methodology, methodological
quality assessment and data extraction of eligible studies were conducted. RevMan 5.4 software was adopted for Meta-analysis
of outcome indicators; Stata software was used to carry out sensitivity analysis; funnel plots and Egger’ s test were applied to
evaluate publication bias.Results A total of 18 literatures were finally included after rigorous screening. Meta-analysis out-
comes demonstrated that the combined oral and external TCM treatment group possessed a markedly higher overall response
rate than the Western medicine group (RR=1.13, 95% C/[ 1.06, 1.20], P=0.0003); the TCM syndrome score was significantly
decreased (MD=-3.63, 95% CI[ -4.70, -2.56 ], P<0.00001), while the overall efficacy of TCM syndromes showed no statis-
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tical difference between the two groups (RR=1.11, 95% CI/[ 1.00, 1.23], P=0.06).The final level of FT, in the integrated TCM
treatment group was lower than that in the Western medicine group (SMD=-0.26, 95% CI [ -0.51, -0.01], P=0.04), whereas
no significant differences were found in the final FT, and TSH levels between the two groups (P>0.05). There was no statisti-
cal difference in reducing erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) levels between the two treatment
regimens (P>0.05). The incidence of hypothyroidism in the TCM combined treatment group was obviously lower compared
with the Western medicine group (RR=0.30, 95% C/[ 0.16, 0.60], P<0.0006).Conclusion Oral TCM combined with external
application exhibits superior effects in improving overall clinical efficacy, alleviating TCM syndromes, reducing FT, levels and
lowering the incidence of hypothyroidism for SAT treatment when compared with Western medicine. Nevertheless, limited by
the unsatisfactory methodological quality and substantial heterogeneity of included trials, more high-quality RCTs are required
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to further verify its clinical efficacy and safety.
[ Key words]
effect; Meta-analysis
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Fig.1 Forest plot comparing the overall efficacy of the experimental group and the control group
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Fig.2 Forest plot comparing the therapeutic effects of TCM syndromes between the experimental group and the control group
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Fig.3 Forest plot comparing the TCM syndrome scores between the experimental group and the control group
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Fig.4 Forest plot comparing the final values of FT3 between the experimental group and the control group
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Fig.5 Forest plot comparing the final values of FT4 between the experimental group and the control group
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Fig.6 Forest plot comparing the final values of TSH between the experimental group and the control group

7RI 5T ERA ESR A HAY LR

Fig.7 Forest plot comparing the final values of ESR between the experimental group and the control group
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Bl 8 a{unh 5X5 A CRP 2By LK

Fig.8 Forest plot comparing the final values of CRP between the experimental group and the control group
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Fig.9 Forest plot comparing the incidence of hypothyroidism between the experimental group and the control group
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A case of microscopic polyangiitis with multiple system involvement presenting initially as scleritis
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[ Abstract)

This article reports the clinical data of a patient with microscopic polyangiitis involving multiple systems,

whose initial presenting symptom was scleritis, and reviews the relevant literature.
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[ Abstract]

owing to the value of its active components in the prevention and treatment of cardiovascular diseases. The major cardiopro-

Sophora flavescens, a plant of the genus Sophora in the Fabaceae family, has attracted increasing attention

tective active components isolated and identified from Sophora flavescens include alkaloids (matrine, oxymatrine) and fla-
vonoids (kushenin, formononetin). Modern pharmacological studies have shown that these components exert cardioprotective
effects through multiple targets and pathways. Their core effects encompass three aspects: regulation of cardiac electrical
activity and multi-ion channel blockade, exerting antiarrhythmic effects; antagonizing myocardial ischemia-reperfusion injury
and inflammatory injury by activating the Nrf2/HO-1 antioxidant pathway, regulating the PI3K/Akt survival signaling pathway,
and inhibiting the TLR4/NF-kB inflammatory pathway; and inhibition of myocardial fibrosis, hypertrophy, and the progression
of heart failure by blocking the TGF-B,/Smad2/3 profibrotic pathway and the MAPK hypertrophic signaling axis. Focusing on
the chemical properties of these active components, this article reviews the research progress on the pharmacological mecha-
nisms of their cardioprotective effects from three dimensions: regulation of electrical activity, antagonism of acute injury, and
inhibition of chronic remodeling, aiming to provide a reference for subsequent target discovery and drug development.

[ Key words] Sophora flavescens; Active components; Cardioprotection; Pharmacological mechanism; Signaling path-
way
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[ Abstract]
lar carcinoma (HCC); however, current diagnosis relies entirely on postoperative pathology, limiting preoperative decision-

Microvascular invasion (MVI) is an independent predictor of early postoperative recurrence in hepatocellu-

making. The integration of magnetic resonance imaging (MRI) and artificial intelligence offers a new avenue for non-invasive
preoperative prediction of MVI. This review systematically summarizes recent advances in MRI-based radiomics and deep
learning for predicting MVI in HCC, outlines the efficacy and challenges of radiomics, radiogenomics, and multimodal models,
discusses the "black-box" issue of deep learning and potential explainable solutions, and proposes relevant recommendations to
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facilitate clinical translation.
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[ Abstract] Metabolic syndrome (MS) is a syndrome characterized by metabolic dysfunction, with clustering of hyper-
tension, hyperlipidemia, and hyperglycemia accompanied by central obesity. MS is a major risk factor for cardiovascular and
cerebrovascular diseases and diabetes mellitus, and its components can also increase mortality from these diseases. Due to
changes in social lifestyle and dietary structure, the incidence of MS is increasing annually, seriously affecting human health
and safety. In recent years, with advances in bioinformatics, breakthroughs have been made in clinical research on intestinal
microecology. The inflammatory response induced by intestinal flora is an important basis for the occurrence and development
of MS, as it can regulate inflammation-related pathways, alter lipid metabolism, and affect insulin resistance. This article re-
views research on the correlation mechanism between intestinal flora and MS and summarizes clinical prevention progress, ai-
ming to provide a theoretical basis and practical reference for the clinical prevention and treatment of MS.

[ Key words] Metabolic syndrome; Intestinal flora; Inflammatory response; Correlative mechanism; Prevention inter-
vention
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Research progress on the molecular mechanisms of rupatadine fumarate in regulating inflammatory responses in al-
lergic rhinitis Zhang Zhenggang, Yang Zhen, Chen Kai. Department of Otolaryngology, Meizhou People’s Hospital , Guang-
dong ,Meizhou 514031, China
Funding program . Guangdong Provincial Medical Clinical Research Special Fund Project (2024HY-A1001)
Corresponding author; Chen Kai, E-mail ;mxzhzg@ 163.com

[ Abstract] Allergic rhinitis (AR) is a chronic non-infectious inflammatory disease of the nasal mucosa mediated by
immunoglobulin E (IgE) and involving multiple inflammatory cells and mediators. Its pathological process includes early-
phase and late-phase reactions, which are associated with mast cell degranulation, eosinophil infiltration, release of pro-inflam-
matory cytokines, and aberrant activation of multiple signaling pathways. Rupatadine fumarate, a second-generation non-seda-
ting antihistamine, possesses selective histamine H1 receptor inverse agonism and non-competitive antagonism of platelet-acti-
vating factor (PAF) receptors. These dual properties enable it to intervene in the AR inflammatory network through receptor
blockade, cellular modulation, and inhibition of key signaling pathways. This article systematically reviews the regulatory
mechanisms of rupatadine fumarate on core inflammatory mediators, key effector cells, and classical signaling pathways in AR.
It summarizes the pharmacological characteristics, anti-inflammatory advantages, and in vitro and in vivo research evidence,
and provides an in-depth analysis of its molecular action features in comparison with traditional antihistamines. This review
aims to provide a systematic theoretical reference for basic research, clinical precision medication, and the development of no-
vel anti-allergic drugs for AR.

[ Key words] Allergic rhinitis; Rupatadine fumarate; Inflammatory response; Molecular mechanism; H1 receptor; Sig-
naling pathway
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R ARG AP 2 2 W 2 AR SE AP RS BN AL RE
RHLITEL I 5 32 AR 256, JCTEIM ) 52 14 i 20 U PR

RF J& T H1 2 sh ], ol s & H1 ZR0FFE
HA BRG] 52 AR TE T LA e AR AT B0 T 1 B A0, 58

PERHITAL G 5 H1 SZAR 25 & ) 305G 32 R B0E A 2 00 T (s 5
B5, AR EARY RF X HI ZAKMEM ) B m TA S
fhsE U AEAL G2, W N SR T e A | P 40
F T A1 H 32 04 ELA o o 2 e | T o A o P 0 okl 201
HEE75 S 5 B T N L L e M R R, D BELIRT AR 7 % 4 8 1k
AR EREE (s
1.3 PAF ZARMWHESE SRS PIRUN  PAF & —Fh g R o
SHMEA I, FIE K A0 B R 19 T 4 A | 1 P B A0 L i /S
WG 2R AN A AT B, i 45 A G B MBI PAF 321k
(‘platelet-activating factor receptor, PAFR) /3 25 5 i f 28 P )%
BEROR Y  PAF AT B 1 8 4 A S Ak 41 8K
i AR R 40 6 R R, 8 b T A 40 R 1) 6 2 I 7
FROTIE AR BLIESEIR A A T 8 T i Rk R M
REMRMER B EEANT " BGHAIZy % PAF JoH5Ht
YRR, bt B ZEE IR SURAVE

RF & BATIGRHEE PAF Z R ESHUIGHE i 4l e 254, m]
s 4t ah & PAFR, BT PAF 52 K455 R T iR 5 &S,
i PAF 5 SAY I8 B T . 48 VA0 M 1k B AR K 4n s 4k e
WA SEG B RF 1] 306 PAF i SR /MR 5 &
AR T L S SLIRIE S, RF A AT SN PAF i S
4 R B S A e R AR ot B /s B st Bk PR s B B ™
TE AR BH LR PAFR FRiA/KF W3 1A, RF 38 2o BH Wt
PAFR P 5008 % S IRk b | i3 5 JE R
1.4 RF SEEyiAzimey  SE&EME G Rg ke
HTT SR 505 —ARPU 4L 2 M L, R ELA R 19 43 F L A
o ALGEAYATR H1 ZARTE R MEFEHIR, JC PAF 52 7R BH Wi AF
FH 6T RE K AT | 98 P R 200 1 30 s 1 I 4558, (S R4 i it
HRAEAR , X 3R AR 2 Mk S 0 5 B S IR e A RS, RF AL
H1 Z S i 5 PAFR HESE i 5 HUREEHT, T R e iE K
YA A SR R 4E AR ) BH T NF-«B \MAPK % %
SV A 5 T %, o) 5 T8 A K P B M e e I 4 sk SR
SO, ST D2 A BEL RT3 4 L o s S B A £ J2 R
WA AR B %09 eI N A BRRRAE . B4, RF JEHA &0
WEREME , NI QT MM G K FH 245 % &tk & L F 48—t
e 24 B o o AP 2y
2 RF 3% AR S48 26 14 40 R 40 8 92 50 R
2.1 MERAEAE AERARMEIE AR S S R RS Y A0 BN 4
it JFL A G IR 2 AR B P HR AT, M R A S
FHIET SRR Y0 2% 161 Y TgE-FeeR1 £ W45 4, S5 FeeRI
ZEHE OIS T Ui ML B 220 R I I (spleen tyrosine Kinase, Syk) .
PI3K/ Akt {5 53, 5| & 200 H N 5 25 - P O 0R JEE 5 240 it s
fil Ay, B LRI SRR (I TNF-oc | 1 =05 25 B T 5
HA ARNEAN T, I Bt S W SN IR

RF A ~7 T HI 32445 PAFR FHIWT, B3 R 3% 00 R 4 ke
FEVER, IR SIS PEA BUREL . RF M4 FeeRL Rl Syk ¥
R B R AL IS Ak, Db TP3 A= JA5 P J5 X6 8 —F R, T Rk
R A S 2 P A 2 3K, BELURT A R 200 ot ke st A, R4 S i
WESE,RF AT TeE B IgE T A9 AE R A0 0 4 3 B s il 2R 2k
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88% ,IL-6 IL-8 . Ifil. % P fZ 4= 4 K F ( vascular endothelial growth
factor, VEGF) Z5It %6 (X 723 i 3 1 2R 35 70% LA ' ¥E AR
SRR R AT I 25 R AR 206 MBS A DR 200 I3t A0k L 31, i/
L LA L 5 D A 1 il LD Pl 28 — B 22 I S BT 3R I, %
fifp S PR R SO | A A B AR VT o A TAE e 58 — AR
ey,
2.2 FEMRMERIANNE  WEER PRI HUR S AR B R AR PE R
JOL B i P B A A S A R A0 O R A
B E . TL-5 PAF KW R A7 40 i Ak D 1 4 5 g R M
FA SR AT A% 2 B R S, I Ak S R R A
(myelin basic protein, MBP) &R 474 i BH B F-25 1 ( eosino-
phil cationic protein ECP) B TR M 40 M 3 SE AL D i ( eosinophil
peroxidase, EPO) SFEPEM 11, L0055 B 158 L R A i, 5%
R R EEDIREREIN A0 AR R 2D 0 T A S
P55 R AE )

RF it 22408 i3 | 22342 TR 128 W R M L A PR 1Y 26 ) 2 Th g
A TR AR & AH 28 M S B i J'é . RF AT BELIT PAFR 412 A9 fk
{55, M PAF 55 09 g R PR Al AR fb 53 7% 5 T R g R M
RN TR R 4> F 507 11b/ 530 EF%E 18( cluster of differenti-
ation 11b/cluster of differentiation 18, CD11b/CD18) M Ji-4
(very late antigen-4, VLA-4) i3k 33 5 1 487 PN Bz 4 it 2
fitL (B2 Bk 43 F-1 (intercellular adhesion molecule-1, ICAM-1) IfiL
BN MO BEBF 5> -1 (vascular cell adhesion molecule-1, VCAM-1)
A ZRE B, BELDRT 2 1ok 40 25 P B2 SRS 2 5 9 TL-5 15 5 1 v R
L 240 0 W R A 5 I A e ARG 2 1 1 R 5 T R B TR L
YR 1E C-C Fafk K F 32 14 3 (C-C chemokine receptor type 3,
CCR3) Rk, Ml 55 H AT RE R L 40 i ) Ra Tl 27
2.3 HAbfGAEAME SN RF X AR S0 S0 M 26 i
Z A AN S AL 0 LY B PR AR IS T 4 T L T R A%
JRo XtF CDA'T kLA, RF AT Th2 Jy ) # Ak, v >
IL-4 IL-5 IL-13 5§ Th2 BN M X530, K 2 Th1/Th2 e
iy, FEAR B AN Tgko 2 i) 2 48t 5 5 ol s T 400 o) S5 86 L 1 400 g
TNF-o ZH 5T 1 1L-6 1L-8 KL i - 5 W 40 B A v il vk 1A 7
( granulocyte-macrophage colony-stimulating factor, GM-CSF) | i
e 3 J5T 4k B 41 i A A% 2% (thymic stromal lymphopoietin, TSLP ) B¢
T gt N A E S, W B SRS EAEAEN
(Occludin) % 1% 8 H-1( Claudin-1) B FR ik, A4 b 1% i
SEREVE XIS P 4R, RF AR 3 ICAM-1 VCAM-1 %555
RS 53F F8 , I JeME S 200 L 53 45 15 05 Y T R A SR
A RS B 6 RE T, IR CD80,CD86 43 F-7%3k , BH I
JECSUE i SR A7 i v b 4 i T 1k AR T R
(reactive oxygen species, ROS) B, W42 4w 7P 4 P65
3 RF R AR RMERMHE S @R
3.1 NF-«B {55 NF-wB 844 P 5N 3k BR A S il 0
R T8 76 AR SR SN R FE PR EEEAE . #EDIRESTT,
NF-kB Pk p65/p50 —RAAIE X 5 [ IxBa 454, i ¥ T40
BT e, TR A, A2 B U R T PAF S
I, kB S E W BOR0E AL sBE R AL 512 R AL RE A%, NF-

kB RIRIF LA O B AR 7, 45 A R R 3 F L
AL R R H T AL B Ay L S MRS S A
M S 2EY . AR BH BERBER NF-kB p6s BIRL/KF .
ETtE, BRI R R A R R S EAE G,

RF A 385 Z 3R 15 M ] NF-xB 154238 B 09 80F | WG Rk
ST P R 26k . RF SRR AR AL IG AL, 9820 Tk Ba [
fif, HAESE A NF-xB p65 5 H, BT HAZ 5% 7 5 DNA 45411
PEP ) RF 0] 83 B IG GL Bh BE NF-«B 35 P, T 106, 1L-8
TNF-a S5 2 1) mRNA 58 HRIK, BRI MR E S
YU, TESE NF-kB 3 H 2 TR 1 e 45 0
3.2 MAPK fF53# P& MAPK ZIGERA T H0MR MR 055
A% S ) HE L S 35 B0 4 4 M AR T B B (extracellular
regulated protein kinases 1/2, ERK1/2) | c-Jun % % 7K oty 3 il
(¢-Jun N-terminal kinase, JNK) .p38 MAPK 45 3 /MZ.UIEAY 78
AR 2 R O R A, PIn R 9 s 6 AT M Ak A AR
FEFEFREFEL R, ERKL/2 £S5 508 K400k, - 2 40
JHIA 46 B 43 as Y D p38 MAPK 42 W T s 40 it #a 4k 3% 1k
SRR AR VR INK D0 5 S04 7 8 4 6 3080 1 % 5 M L g
B A

RF X MAPK {5 538 B HA T 3% H/EH , iT i #l ERK1/2
1) Thr202/Tyr204 {37 s 2 £k, s 20 B 40 it A J8kr 55 1 Rz 4t
Jf 48 P IR - R ik 2 5 3k p38 MAPK (1% Thrl180/Tyr182 fi7 5
TR AL, BEARIE R MR A A TG 1k Kk BE ) & ECP B T INK
119 Thr183/Tyr185 {i s BEER 1k , I % B BE R A AL N I 5 b A2 2
MOJATS, AFSE SR, RF A4l IgE 305 AR R 4 i p-ERK1/2
p-p38 I35 T 60% . 55% , B[R 40 1 4 P S 1 A% 5 15 5,
Wit £ 43 S BH B MAPK 38 8%, SE B X AR A& M RN Y 4 1
PR
3.3 HAbhRVERNARE S RFETEELZEL AR HI5E
{F 5B EPL R PG, 7E JAK-STAT {5 S %, RF AT #1450
JAK1/STAT3 (¥ #5821k 16 16, BHLWT IL-4/1L-13 £ 49 Th2 40
S TR A % Bk B 4y R R M e i o Y
PI3K/ Akt {5 5@ FH  RF #03 Ake P8R AL , 020 BE K 400 Jfa A
SOUREL 98 Wk A0 LA 5 S AR 46 T BRI ; 76 NLRP3 48 M /M fi%
o RF #] NLRP3 ASC . caspase-1 B35 5% 16, /b IL-1B .
1L-18 1 A5 BRI , LT 8 M G EB A TR R 5 o 4 A iy 383
i RF S T7H A ALY B AL (superoxide dismutase, SOD) (4 Jift
Hk S Ak 9 Bl ( glutathione peroxidase, GSH-Px) i 14, % A%
ROS 574 —.## ( malondialdehyde, MDA ) 7K 5 | Ui % 55 % 1% & 1k
EiL7I RN
4 RF HTRHLHI MR 5T IEHE
4.1 UMSCESTESE RSN AT R RF BIHLR o FHL
TR HE T B S g A4 . e A K A0 S AR H  RE AT 0
IgE PAF 2549 J5 i S 04 Jd K 5 7, O 2> 401 i . 2 i 2 P T
TNF-a, 4 =W A5 BRI, e S0 L R 40 5 i 4 P
AIBTAI S RF AT BELWTZH M  PAF 7 5 1 57 [ S RE 6 405 . B ML
SF LSRR AT FERE BRI | o 40 A
RUeh RE A0 6 40 0 Ak | 96 16 5 URE, R AR #E M A R



SEMENG A% 2026 4F 10 A %6 25 %55 10 W1 Chin J Diffic and Compl Cas, October 2026, Vol.25, No.10

- 1279 -

WO A SRR R RE AT 45 Thi/Th2 P-4 , 41 44 5
RN R, k> B AT T 72 A, DA AR 1 TE S e 22 80 45
L3 BB AR
4.2 ZhPRERGEYE BRI 2 A (ovalbumin, OVA) i 549 AR 3)
WARRIBIESY SR, RF A S 25 B AR Sl iy vl | B oe | B REK
AR, AR S AT DK 0 6 8 i A 24 92 9 ok
B REVER AN PAF IL-4 IL-5 TNF-o 2556 VA BT 5 40 i R
TR Mk BB NF-xB MAPK 15538 B4 5o B 0% |, T iR
RIEWFEL D H— H SZARFEPURAR G REF DR XCGZ (B
W 2238 TR , A RIS T 4 1T, X 9 5 JGR R AR e I 14 B
HVE T W3 A PRI AR AL T RS2 0 3 S IR .
43 IWIRBISIESE 2T R FRAES, 447 RF HAR (10
mg/d)AYT 14 d, AT 5L EFRAR AR B % M B IRFERIT 4> | B 9EIT
gy RFEMIBETE 4y b SR NE UR B L TAE S A
U2 | WRITIR B BIEVE RO ECP W R YRR 4N ML 116,
IL-8 5 A M S i 96 B i 35 W, S 280 R 2 Pk I g 75 B0 s 9
il KR MR R S 52 A 25 0™ AR R AL, 0
ES ikt 2 R G LR, JLE O REWHIFIAE 2~5 %
ROLH 2 A3 358 T I RS FIEE, i A7 sk S
UL S R E R,
5 INEERE

B RF P8 AR RN B4 T HLHI T 75 2 B 2 3F
J& (R 25100 A U A BB 8 oA 58 4 B, E X 3R R a8 £ A 9
T RO, AT EATME FARE R RN
WE R S ANFE 2 AR P 25 582 4y R AFST, M LA S 1A
L%, 58 RN R TOEE 8 =0 2 AR FE B A= il ) B¢
G H 2GR ER R 23 F B A 58 42 B B . SR ok mT R R B 40 A ) |
23 (e 20 R A S HAR  #78 RF X AR A B 248 fi
MR R RS, BAAZ O TR, JRRET AR WALK
SYIENLHIRRSE 2 7 56 T 2R WAm 25 ) 0997 A0 TR0 A4 R | SEBKG
HEBRYT . IRARRIEG A2 PR 2 F 800 RIS P AR
FIIRIT . BEE 4> T HLHIAEIE B9 R B R A 5 I R 1k 1 15
ZLHESE  RY M5 A% AR AFUEIRYT MR 25 Bk 538 7 R
WEBEMER, SRR PG TR AL TE S E e S S
SEERTR M
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