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Constructing a 28-day survival prognosis prediction model for sepsis patients based on dynamic changes in serum in-
flammatory factors He Jiao” , Mao Jun, Mao Ruichen, Ding Junhua, Wang Lijun, Yuan Xiaoyu. * Emergency Medicine
Center, Affiliated Hospital of Nantong University, Jiangsu, Nantong 226000, China
Funding program . Tianjin Municipal Health Science and Technology Project ( TJWJ2025XK001) ; Nantong City’s Municipal
Basic Scientific Research and Social Livelihood Technology Project( MS2025057)
Corresponding author: Yuan Xiaoyuw, E-mail. yyx11238@ 163.com

[ Abstract] Objective To construct a 28-day survival prognosis prediction model for sepsis patients based on the dy-
namic changes of serum inflammatory factors and to verify the predictive effectiveness of the model. Methods A retrospec-
tive analysis was conducted on the medical records of 187 sepsis patients admitted to the general ward and Intensive Care Unit
(ICU) of the Emergency Medicine Department at the Emergency Medicine Center of Nantong University Affiliated Hospital
between November 2022 and November 2025. They were divided into a survival group and a mortality group based on their
28-day survival status. Serum procalcitonin (PCT) and high-sensitivity C-reactive protein (hs-CRP) levels were measured im-
mediately upon admission (T0), 48 hours after admission (T1), 72 hours after admission (T2), and 7 days after admission (T3),
and baseline data of the patients were collected. Independent risk factors for poor 28-day survival prognosis were identified
through Cox regression analysis, and a nomogram prediction model was constructed based on these factors. The predictive ef-
ficacy, calibration degree, and clinical practicability of the model were evaluated through receiver operating characteristic
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(ROC) curve analysis, calibration curve analysis, and decision curve analysis. Results Of the 187 patients, 169 survived and
18 died, with a 28-day all-cause mortality rate of 9.63% . The proportion of patients aged =60 years and the Sequential Organ
Failure Assessment (SOFA) score were significantly higher in the mortality group than in the survival group (x°/P=8.393/
0.004, #/P=4.259/<0.001). Serum PCT and hs-CRP levels in the survival group showed a gradually decreasing trend at T1, T2,
and T3 compared to TO (F/P=222.729/<0.001, 287.902/<0.001). In the mortality group, serum PCT and hs-CRP levels
showed a gradually increasing trend at T1 and T2 compared to TO, and decreased at T3 (F/P=39.319/<0.001, 56.831/<0.001).
The levels of PCT and hs-CRP in the mortality group at T1 - T3 were significantly higher than those in the survival group (#/
P=19.908/<0.001 , 65.848/<0.001, 60.545/<0.001 , 79.925/<0.001, 29.775/< 0.001 , 332.407/<0.001). Compared with the
survival group, the mortality group showed significantly higher APCT and Ahs-CRP (#/P=5.411/<0.001, 7.529/<0.001). Age =
60 years, high SOFA score, and high levels of APCT and Ahs-CRP were independent risk factors for poor 28-day survival
prognosis in sepsis patients [ HR(95% C/)=4.632 (1.405-15.275), 1.263 (1.040-1.533), 1.350 (1.204-1.513), 4.632 (1.405-
15.275) ]. Based on the independent risk factors mentioned above, a nomogram prediction model was constructed, with an area
under the ROC curve (AUC) of 0.949, sensitivity of 0.793, specificity of 0.944, and Youden index of 0.737, indicating good
predictive performance. The calibration curve showed good consistency between the predicted values of the model and the ac-
tual 28-day mortality rate. The decision curve suggested that the model had a good clinical net benefit within the threshold
range of 0.01-0.99. Conclusion The nomogram model based on dynamic changes in serum PCT and hs-CRP (APCT, Ahs-
CRP), age =60 years, and SOFA score has good predictive power for the 28-day survival prognosis of sepsis patients, and the

model calibration and clinical practicality are both good.
[ Key words)
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Comparison of clinical data between septic patients in the
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2.2 2 KN [RVE ) I R K LB TO,
T1.T2 T3 B AEFFALIME PCT  hs-CRP /K F- 2 &
M4 (P <0.01), TO. T1, T2 B35 4E 20 1M 3% PCT.
hs-CRP /K- V-2 B Wit i e %, T3 1 N R (P<0.01) ;40
[B] L 7, TO B 2 4l 1L PCT  hs-CRP /K22 57 G
iita#E L (P>0.05), T1 ~ T3 W% 440 M PCT,
hs-CRP/KF-i5 T A A7 20 (P <0.01) , W3R 2; i L4
APCT , Ahs-CRP[ (3.87+5.10) .(26.82+31.67) | ¥ 5
TFHAEAH] (-2.70£2.16) . (-30.88+22.48) |, B HH
Giit2r 7 X (1/P=5.411/<0.001.7.529/<0.001) ,

R2 AP RSO REAE R A R o ) i 9 28 P PR 57K

F e (xzs)
Tab.2 Comparison of serum inflammatory factor levels at different
time points between septic patients in the death group and

survival group

o5l s [ PCT( wg/L) hs-CRP ( mg/L)
AR TO 4.81+1.98 62.45+20.00
(n=169) Tl 2.50+1.49 34.16+16.33
i) 2.11+0.88 31.58+10.08
T3 1.20+0.50 18.20£6.64
JAt e TO 4.90+2.20 63.10£21.10
(n=18) Tl 5.80+3.10 72.64+19.40
i) 8.77+3.62 89.92+27.49
T3 7.12+4.60 86.18+15.67
F/P A4 ME 222.729/<0.001 287.902/<0.001
F/P JRFEA N 39.319/<0.001 56.831/<0.001
t/P T1 FF4LAMH 19.908/<0.001 65.848/<0.001
1/ P T2 B4 A 60.545/<0.001 79.925/<0.001

/P T3 B2 (Al 29.775/<0.001 332.407/<0.001

2.3 Cox [aIIH 53 A e B 83 28 d AL A TG AN R Y
MALFERNZER DUMEEAE 5 28 d AEAF TR AN R N
HRAS & (1 =95%E,0 =4 14F), LA I8 SOFA ¥ 41,
APCT , Ahs-CRP “fy H 28 5 #E 4T Cox [BIH43#7, 4%
R AF I =60 5 SOFA P43 . APCT 5 . Ahs-CRP
HOF B M ERAE R 28 d AEFE TG AN B A ST G 16
[KZ (P<0.05 5 P<0.01) , WL3& 3,

3 Cox [MASMHTIRBRAE 7 28 d AEAFTIUG A R A S fE K
FSEN
Tab.3 Multivariate Cox regression analysis of factors influencing

poor 28-day survival prognosis in sepsis patients

A5 B1H SE{H Waldfi Pfi HR{& 95%CI

FEf=60%  1.533 0.609 6.341  0.012  1.632 1.274~1.675
SOFA #F43# 0.233 0.099 5539  0.019  1.263 1.040~1.533
APCT & 0.300 0.058 26.491 <0.001  1.350 1.204~1.513
Ahs-CRP & 0.026 0.006 21.600 <0.001  1.528 1.305~1.595

2.4 FRFRAEAE 28 d A A BUS A R A 2 PR A
TR E FETMRERAE A 28 d A AF TS A 0 ST A B
PUZR ] R PR S 51 2 1 Tt 0 A5 Y | AR 4 45 7 i
AN RV 285 SR IO S0 B0 K5 BT A S (BB IR A5
FAI X LR TR, DLIET 1,

I'Ir.l’,,li [} il L 30 40 -38 BO o B0 o Tiak
A id, ]
B Iﬁ{ = 3

=50
a1
SFA T —————————

1 4 L B8 m

AFCT

o B B 4 o 4 & ] 1]
A hs—CRP .

] v s A0 ] ] ] M B B
war ——

] el L] & 101 12 &0 VD 18 0 Fl
A i £ —r— —— —

4 -3 -2 -4 [ i 2 3 4 5 E T

29 g4 T —
o7 ' lf' -'Hﬂ'.l 0508 070503 04

1 MREERE A 28 d A A7 TS (51 2k P Tl s
Fig.1 Nomogram predictive model for 28-day survival prognosis in

sepsis patients

2.5 FRERAEEE 28 d A AF TR AN R 1451 £ ] S AR
BIAGNFREGIE 28 Bootstrap ( B =1000) 2 747 PN HR 56
TE, 25 S R, 51 2k PRSI0 (14 P A I T 2 5 HARL i 2
FIALA R W R b, RS EE A, WA 2, C-index A
0.952;ROC h& fibm , MesEiE & 28 d B TR AN R
PRI 1) 24 Pl A T8 T 000 2 g A -, il 4% R TR (AUC)
0.949, UK E Hy 0.793, F5 57 £ 0.944, 064880 H
0.737, WKl 3, PRI HIZE /R, 7E 0.01~0.99 F{E L [H
P, IR 2R >0, s AR A LA B 1 I PR IR 25, UL
K4,

B2 FRkEEaE B 28 d AAF TR A B 51 2 PR R B A% E
ik
Fig.2 Calibration curve of the Nomogram model predicting poor

28-day survival prognosis in sepsis patients
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B3 s 28 d AR HUR A RS IEE A ROC 2k
Fig.3 ROC curve of the Nomogram model predicting poor 28-day

survival prognosis in sepsis patients

4 MesiE B 28 d AEAETIUS A R AL RIR Y sk it 2
Fig.4  Decision curve of the Nomogram model predicting poor

28-day survival prognosis in sepsis patients

3 3 #

JHEFEARE A% OO R S B 75 i 1 4 B PR I I 2k
¥, I3 RAE R TR b A B, HoKF-3h 8280 B %
WL G 2 R R 2 B A R B, R R ITAL B TR
AR AR ABFSE R RIS PCT hs-CRP Zh7578
R, S5 R R, LIRS TE A A2 S e S A (Al 77
2T HHEEAE ( APCT, Ahs-CRP) J&3%
M 3 28 d A7 TS B ST fa b6 R 2, R 58 3 R R
TE PEAG R R AL T OCEAKTE

I BEAE BAL TR MREEAE & A IS e B AR S
T 2T T P — I A b R 4T e S e R AT
fith 5 6 VY AR RS, A2 8 PCT  hs-CRP 25 2 PE IR Tk
R, PCT RN Y AR B Y, 5905
ZEPCHE SRS 2~3 h Bl BT, A RAAZ

ARG R P 2T, AT B S R g s o R
QLU E" . ARBEGE, AR AF4L T1. T2 T3 Aifi
11 PCT /KP4 TO 28 B B, 487 R BTGB IT A
B, AP T AT LATE B, 42 5 98 I AT DA gs o 5 1 9
S PCT K F-HEAT M T, e 7m B R s il , 35 R
FREL LA, 51 & 2 B VR N ¥ I TR 4%
EIIREMI )L hs-CRP AR by 28 81 20 i A B2 1 2
F, THUARREYL S 6~ 8 h JTUA Tk i ; 45 e 75 i s 175 1k
JREk AN, I K SE AT 7E 24~72 h ik EE(E Y kR
FE4H T1 . T2 T3 WG hs-CRP /K P E 3248 T s,
S BRHLAAS 5 P 2 R IR 2S5 Wi 2 i AL 8UB B UERR ) B
MRIELL LT hs-CRP FFZE T, 7R R M IR K %
¥, B B U 42K S B AR N o, e &
xR E WGP EAR R . APCT, Ahs-CRP 1E N
R TS AR, 0T 2 R e 58 1 7 TR
R, FLBI(E vy , P R M S I 2 4 8™ o R
HEIA: sy, Xt i) B T AR fb A B 28 d A
FETIU A BT fa e K 2 1 N ZERIL A

AW I I T BETEAE (0 TR 5 o L R M R g Ao A I
I RS BTG SR EE A i, e PR ABE 72 h AE N R PEH
BRI FEZEUEE S, AR M SN 11 Bisf ] R A o
F,OABE 48 h N, BFEZ O RYURG WK E 0 AR
I7 , RANME P F IR 32307 T T RS 5 R, U s
SIRIEN X DL 0 Fz e g 17 B S AR Ak #e A B
72 i, AT TR RS | R M BN HE AR X R
TE BT BE, W 9 M PR - 7K P22 Ak TR o A4 30 g 4 o
SRS B R M S5 7 N7 25 1) P IR A, TR ERE, A B
72 hRMEEERE IR T ROCR PEAL 1) SCHE I R o O AR [
PRI ERRETE me 72 h IR YT OB PTAR ™ 9 1 PR 52 38 i
WS B R AR T R BRI T R
B, T EREIFLSR I s A PR AR RS T i, WU R B R AT
SR Ty SR R AL AR B T e SRR, X R PSR LA B
TP, A, ABE 72 h I PCT  hs-CRP £5 4814 A
TSR RAHE B, AH AR 0T R 8] A A A 2 2
BSOS J M | TS T s 48 s B EL 0 B b | T R
AR EEEE ., ENRBR, e R H
ABE 72 h 5% B oKV 3h & AR Ak 5 1 % U0 AR
ST E AN AR T AR IESE , M FRIE R R 72 h
i) PCT, CRP Uil 95 FE XU (4 AUC 4351 4 0.82 Fil
0.78, W n i RAF A TIN R g, bk o i — 20 Ak
T AT 72 hAE R R R T 30 A5 A8 Ak S B UL )
) 25 B A

B LT 2t R T s AR AR A 4R =60 % SOFA
TEA> I R e 50 2B % 28 d A= AE UG 19 0k ST A5 K R
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5B AISAA  HHETRER TR
AT, LA FH BN T S il s 2 S RIDIR S 5 %0
WGIRTE B, BFERE (=60 &) B T HREYIhE
A PEPE IR R A MG B BE ) T R BT AR R
XI5 SRR T B e 1 98 55 , UL 5 B 5| R R N 2R
BRI, AR A IR L R g
it 9 S5 FE RN , 2 E AR A D RERR AR, T 5 i 2 2%
HUIRER 25 A AL, o — 20 3 R SE AU . SOFA 3T
Gy FERET 24V E I Re s (PP G H o E T s 2
W Z A E R R BRI, E R
WG ARBEIE R SE AR IR =60 2 L
SOFA 43 i 3 & TG, it —UEsE E iR e br e
JHeHEAE 28 d AEAE WS PPAL A EZEME, (HFT P
()2 , A HR AR B LA B 36 o7 2o A v ) s 1 s 2%
Ak, T G RER TS ASERE &, A e IR E
T PTA

FT M RV T3 246 ( APCT, Ahs-CRP)
STy SOFA PF43 85T fa o IR 28, AR WF SR A el T e
BEAE A 28 d A7 TS (51 45 R T AR 7Y 4SS
IEZE R BIR , AUC 2l 0.949  fURE I (0.793 ) FlA: 5 %
(0.944) b F- 55 5 7K, B 7n 45 A HLA 354 19 IX 43 g
7 R HEIN 2R B /R TUE 5 52 B% 28 d JRAEHE—BM: R
U R UIBE AL G BE A PSR i 4 o B 4, B AL 7R
0.01~0.99 [ i [l N BA R 4509 I R 3K 45, k58
HEAGLBRN MM E . 5 E 5005 PEAG 7 A 1, A
BRI DL AAE TG T s T8 s S S 4845, L
H B AR R R AR A i B e 17 A2 Ak 3, i A TE b
JBRIERIRAS SRR R B, A EAMET A
HEEETH AT, AL, B R R B A S A =X
AR FIRIE R, BRAE T JoR A, T il
PRI 2B PR g, I HG FH T SR B 2 B AT 1 I IR
s BT 1S Bl DR B A= W U0 & 18 AR X
e XU ARl R AR YT 7 58, AT SE RS R B2 7
R R E TR,

AR FA AL — 8 R FRAE . He— A58 S B gy
ST, FEAC A A B, ol BEAEAE e R I 14 5 L = {0k
W7 MG PCT hs-CRP 2 Ffg WL 98 M H -, R0 A B
TSR SCA Wb i ), T g ast I 35 43 s O L ) TS
MR bR = BOHEABE 72 h IO WE S A
PR AR AR AT A [ W 3000 [a] o XoJ 03000 %5 8 e s i
W Ty AT dE— A hfbasa] . ARAEFE v JT R 2 rh
OFFE B R FEAS &, DA $RE 3 5 78 ) 5 3 A 5 700 K
JE 5 LR BRZB B R M AH AR 75, =F B S e TS
VAL 2P TH T A RE ; B 5, S T AR ST 4

AL 2R R TT JR I R T B IS, e B X s
NFERYSRALTR T R 2 75 AE PR IR R SE 3, Ryl PR
S BRAR L T AT SE A TIE PR AE UE
4 5 i

1% PCT  hs-CRP 2l 25748 1k 5 I F5E % 28 d
HEAF TG A7 A8 5 DD OCHK, A A7 4 AR LW PCT | hs-
CRP [t R i Ji 22 3 20 T R 25 3, I LA 5 4 2
LGRS B Wi A B4 ] T ST AL 2 TR MR
W S PR SEPE T i, IR AEABE 72 h A BIIEAE, S 75 i
AN WAL 4 B R SR e LA B o [) i I
PCT . hs-CRP 784k ( APCT, Ahs-CRP) AE# =60 %
LeiE SOFA PE4- 1120 52 e 2 0 S8 28 d AR A7 Tl
BYRST fE R P 2R . BT Bt s fE B PR R A Y 91 2k
PRSI AR | Lo AR A0 TIN5 BE  4Ph 5 AT 5 1im PR
WA, BERSRTHETAS B8 TS KU, mT o e PR B30
it A7 IREAE a fE AR L TR0 S8 XU LA K il s > A4k
THEAST TS PR BE TR SR IEEE 2 SR
P 3 58« P AT/ 7 W 0 2 i
EE A A

T AR TR R T 28, SR e i 2 10 SR £.34
B TARA AR R, ST 72, 0 Bl s 58 s £
B G E i B F B ITIE S I8 S
SE 3k
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W BERE AH SCO0 JULA 477 S8 54 I JF BMALL (sCR1 7K
550 WU 95 0 A S5 P R et T3 R VA A0 (L

ALGRAF RV BN, R R T Bk E, [=]
HATA . LHRE TSI H (JSHD2021089) [=] v

TEB AL, 210002 B, ARTPAL XUE BEBER IR (AR RFT ity | F2878  FoK) , SUBBR2ERHBU/ME)
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[# ZE] HH BHITHAEMA GO (SRMT) B L5 FE AR BE - 3F - 12jE ARNT #2254 1(BMALL) (7]
FEPEAMAZZ K 1 (sCR1) K50 U3 A DG B BUS IS M, ik 32EH 2023 45 1 A—2025 4F 6 A ZR=H
R X A S B 2 A BB Y SRMI SR 155 912k SRMI 4H, 5345 R 121 He 9 3 B () J03 e 368 # B ali e B i R 155 491
AL BERELL . A I BMALL sCR1 FLC USR58 4 [ WLER 3 W] T ( CK-MB) 0 JIUILES 2 11 1( cTnl) LET
I (Mb) ik (BNP) ] 7K F-; Pearson 3543 H7 MLi% BMALL sCR1 /K F- 5.0 U7 48 R 09 AE 1 ; 2 K Logistic [l
3404 SRMI 835 TR A B AYREN K 285 ROC 48 20 Hr ML BMALL sCR1 /KX SRMI H 2 5 A KL A T 3% BE
SR HRLikEEEL] LA, SRMI 411 7% BMALL /K F-FE{%, sCR1,CK-MB ,cTnl ,Mb . BNP /KF-F} & (/P =16.536/<
0.001,14.962/<0.001 ,17.631/<0.001 ,30.884/<0.001,20.173/<0.001 , 21.827/<0.001 ) ; SRMI H 2 I 7% BMAL1 5
CK-MB .¢Tnl Mb BNP 7KF 25k 56 (r/P=-0.605/<0.001 ,~0.612/<0.001 ,-0.552/<0.001 ,~0.565/<0.001) ,sCR1 5
CK-MB .¢Tnl Mb BNP 7K P2 1E4H % (/P = 0.518/<0.001 ,0.618/<0.001 ,0.589/<0.001,0.581/<0.001) ; JET- i 21
SOFA $F-4) FLMR (Lac) .CK-MB  c¢Tnl ,Mb BNP sCR1 K FA7E WAL, BMALL AKEAE FAAE WAL (1/P=7.124/<
0.001,6.337/<0.001 ,4.956/<0.001 .2.900/<0.001 .4.522/<0.001 ,5.950/<0.001 .7.187/<0.001 .7.681/<0.001) ; SOFA iF
431 \Lac 15 ¢Tnl % \BNP /& sCR1 &2k SRMI 5 SET- A4 7 fE B [N 2 [ OR(95%CI) = 1.251(1.078 ~ 1.451) 4.594
(2.027~10.414) 1.318(1.113~1.560) .1.011(1.004~1.018) .1.202( 1.082~1.335) ], BMAL1 & Nl <7 {547 K Z [ OR
(95%CI)=0.301(0.157~0.576) ] ; il i BMALL ,sCR1 7KV & 25 Hk-A Tl SRMI [ W5 A R 19 AUC 4351 270.808
0.795.0.904, —FHPA M A AUC KF 135 BMALL sCR1 /K- B0 ( Z/P=3.612/<0.001,3.574/<0.001) , £it

SRMI R IME BMALL K FREAK sCR1 K FETH R, 50 WUHR TN E R BUS A R 56, i3 BMALL sCR1 /KB A A
DX T A 388 e B TTAG 1A
[ER]  PRERAEAHIC O WU  SEA IR TE - IR - IRE ARNT FEER T 1 PIVAMEAMASZ AR 150 U7 TS
[RESES] R631;R542.2 [ THk#RIREG] A

Correlation between serum BMAL1 and sCRI1 levels and myocardial injury and their prognostic value in patients
with sepsis-related myocardial injury Ren Jixuan™ , Gu Chang, Liao Xiaopang, Wang Yixuan, Wang Bing. " Laboratory
Department, Eastern Theater Command General Hospital, Jiangsu, Nanjing 210002, China
Funding program: Jiangsu Province Open Project ( JSHD2021089)
Corresponding author; Wang Bing , E-mail ;wb800225@ 163.com

[ Abstract] Objective To investigate the correlation between serum basic helix-loop-helix ARNT like 1 (BMAL1)
and soluble complement receptor 1 (sCR1) levels and myocardial injury in patients with sepsis-related myocardial injury
(SRMI) and their prognostic value. Methods A total of 155 patients with SRMI admitted to the Department of Emergency
Medicine, General Hospital of Eastern Theater Commander from January 2023 to June 2025 were selected as the SRMI group,
and 155 patients with simple sepsis admitted in the same period were selected as the simple sepsis group at a 1:1 ratio. Serum
levels of BMAL1, sCR1 and myocardial injury markers [ creatine kinase isoenzyme (CK-MB), cardiac troponin | (cTnl), myo-
globin (Mb), brain natriuretic peptide (BNP)] were measured. Pearson correlation analysis was used to analyze the correlation
between serum BMALL, sCR1 and myocardial injury markers in patients with SRMI. Based on 28-day outcomes, SRMI pa-
tients were divided into a death subgroup and a survival subgroup. Factors influencing poor prognosis and the predictive effi-
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cacy of serum BMAL1 and sCR1 levels were analyzed. Results Compared with the simple sepsis group, serum BMAL1 lev-
els were significantly decreased, while levels of sSCR1, CK-MB, cTnl, Mb, and BNP were significantly increased in the SRMI
group (#/P=16.536/<0.001, 14.962/<0.001, 17.631/<0.001, 30.884/<0.001, 20.173/<0.001, 21.827/<0.001). Serum BMAL1 was
negatively correlated with CK-MB, cTnl, Mb, and BNP levels in SRMI patients (r/P=-0.605/<0.001, —0.612/<0.001, —0.552/<
0.001, -0.565/<0.001), while sCR1 was positively correlated with these markers (r/P=0.518/<0.001, 0.618/<0.001, 0.589/<
0.001, 0.581/<0.001). The 28-day mortality rate of the 155 SRMI patients was 40.00% (62/155). The death subgroup had sig-
nificantly higher SOFA score, lactic acid, CK-MB, cTnl, Mb, BNP, and sCR1 levels, and significantly lower BMALL1 levels
compared with the survival subgroup (#/P=7.124/<0.001, 6.337/<0.001, 4.956/<0.001, 2.900/<0.001, 4.522/<0.001, 5.950/<
0.001, 7.187/<0.001, 7.681/<0.001). Increased SOFA score, increased lactic acid, increased cTnl, increased BNP, and increased
sCR1 were independent risk factors for death in SRMI patients, while increased BMALL was an independent protective factor
[ OR(95% Cl)=1.251 (1.078-1.451), 4594 (2.027-10.414), 1.318 (1.113-1.560), 1.011 (1.004-1.018), 1.202 (1.082-1.335),
0.301 (0.157-0.576) |. The AUCs of serum BMAL1, sCR1, and their combination for predicting poor prognosis were 0.808,
0.795, and 0.904, respectively. The combined prediction showed significantly better performance than either marker alone
(Z/P=3.612/<0.001, 3.574/<0.001). Conclusion Decreased serum BMAL1 and increased sCR1 levels in SRMI patients are
associated with aggravated myocardial injury and poor prognosis. The combination of serum BMAL1 and sCR1 levels has
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high predictive value for prognosis.
[ Key words)
Myocardial injury; Prognosis
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W vl bR AR A AR &, ]S
USCA541Hu) 7K,

1.4 FUs Ko AR ABLE 28 d WS # SRMI &
B RACT- WA MG W 24H

1.5 Siitepdsik 1R SPSS 28.0 #F 4 43 bk
o THBCRRL LU S B L (%) Foo, 4L 1E] FL AR
FH X2 K56 45 A IR AR TR PR xaes 7R ,2 41
() Bt 388 >R M 57 FE AR ¢ K 365 Pearson 325 43 BT 1L V5
BMALL sCR1 7K 5.0 LB A5 46 A 19 AH M Z2 R &R
Logistic [H1H4 4T SRMI 35 Fil 5 A B [N 2 ; 52
RH TAEREE (ROC) fZE 3 Hr L BMALL  sCR1 7K
SFXF SRMI S Wi A KA TR RE . P<0.05 MR

HEit2rm L,
2 # B

2.1 2 #4117 BMALL sCR1 F1.C WL A5 48 b K He
i 5 ali e RE 4 Hb A, SRMI 41 IfiL 7% BMALL 7K
R {%, sCR1 ., CK-MB ., ¢Tnl, Mb, BNP 7K Ft & (P <
0.01), W1,

R 1 SRMI 45 Fra ik F e 40 1 7% BMALL sCR1 FLC (L 405
FEFRACE AR (52s)

Tab.1  Comparison of serum BMALL, sCR1, and myocardial
injury markers between the SRMI group and the
control group

b FENEY 4
e e L

BMALIL (pg/L) 7.58+2.06 4.26+1.42 16.536  <0.001

sCR1( ng/L) 28.92+7.07 42.99+9.34 14.962  <0.001

CK-MB(U/L) 12.87+4.00 24.24+6.96 17.631 <0.001

c¢Tnl( pg/L) 0.03+0.01 0.23+0.08 30.884  <0.001

Mb( pg/L) 52.64+18.47 102.93+24.94 20.173  <0.001

BNP (ng/L) 92.30+26.14  302.61+117.07  21.827 <0.001

2.2 Ii{E BMALL sCR1 K500 U 453 48 B 1 AH €
P Pearson 5407 /s, SRMI & 17 BMALL 5
CK-MB .cTnl Mb BNP /K- 2 i 56, sCR1 5 CK-MB
¢Tnl \Mb . BNP 7K IEAHSE(P<0.01) , WL35% 2,

R 2 SRMI B F M7 BMALL sCR1 5.0 WUR A 545 HOAH e 1
Tab.2

Correlations between serum BMALL, sCR1 levels and

myocardial injury markers in patients with SRMI

- BMALI1 sCR1
FEhR " " " "
r i P1H r i P1H
CK-MB -0.605 <0.001 0.518 <0.001
cTnl -0.612 <0.001 0.618 <0.001
Mb -0.552 <0.001 0.589 <0.001
BNP -0.565 <0.001 0.581 <0.001

2.3 A[F WS SRMI B8 IG R %k b3 155 Al
SRMI 2% 28 d JET-% N 40.00% (62/155) . SAEIE
WAH b, SE T .20 SOFA 1F 43, Lac , CK-MB , ¢Tnl .
Mb BNP , sCR1 7K °F JF &, BMALL 7K 3 B A% (P <
0.01) ;2 WAL A B R L, 22 7 R IH2= B X (P>
0.05), W3 3,

R3 AFIE WA SGIET WAL SRMI F8 & I R R} H AR
Tab.3 Comparison of clinical characteristics between the survival
subgroup and the death subgroup in patients with SRMI
YN X4 FET V2L

mH (n=93) (n=62) X/ P
(%) ] 0.005 0.943
3 65(69.89) 43(69.35)

@ 28(30.11) 19(30.65)

AERY (x2s, %) 54.89+8.91  58.03x12.50 1.710  0.090
W AR5 ( %) ] 31(33.33) 24(38.71)  0.470  0.493
IR (%) ] 37(39.78) 31(50.00) 1.576  0.209
BERBT[ 1 %) ]

TR 11(11.83) 9(14.52)  0.239 0.625
T L 31(33.33) 24(38.71)  0.470  0.493
W PRI 16(17.20) 17(27.42) 2316 0.128
TGS B (%) ] 10.217  0.069
LRV ES 31(33.33) 14(22.58)

N E 32(34.41) 18(29.03)

HILR G 6(6.45) 4(6.45)

MRS 8(8.60) 17(27.42)

WIRZRS 8(8.60) 4(6.45)

HoAy 8(8.60) 5(8.06)

ISR DR 5] (% ) ] 0.023  0.989
oy Ele:) 46(49.46) 31(50.00)

22 [ R 37(39.78) 24(38.71)

LA 10(10.75) 7(11.29)

B (2+5,°C ) 36.25+0.57  36.15x0.72  0.870  0.386

I (v£s ,mmHg)  76.12+£28.79  73.55+29.29  0.541  0.590

L3# (xs, %/ min) 72.52+25.44  72.89+25.29 0.089  0.929
NPT (x4s , % /min)  12.33+4.88  13.52+4.92  1.482 0.140
SOFA PF45 (x+s,57) 7.60+2.71  11.61£4.30  7.124 <0.001

CRP(x+s,mg/L) 101.54+34.82 109.99+37.68 1.432  0.154

PCT(x+s,png/L) 11.87+4.12 13.06+4.49 1.699  0.091
Lac(x+s,mmol/L) 2.17+0.92 3.20+1.09 6.337 <0.001
CK-MB(x+s,U/L) 22.13+6.57 27.40+6.35 4.956 <0.001
cTnl(x+s,ng/L) 0.21+0.08 0.25+0.09 2.900 0.004

Mb(x#s,pe/L)
BNP (x+s,ng/L)
BMALI (x%s,ng/L)
sCR1(x+s,pg/L)

95.96+25.27 113.38+20.55 4.522 <0.001
261.30+109.55 364.56+99.99  5.950 <0.001
4.87+1.14 3.35+1.30  7.681 <0.001
39.18+8.47 48.72+7.51 7.187 <0.001

2.4 ZHAE Logistic MIIH43HT SRMI £ 28 d FET-1Y
AR DL SRMIBRF R AT RS B (AR . 2
R ARC0™), L R gE R h P<0.05 T H (iE4E
i, REARA) S A AR, #1772 &R Logistic 1114
ST, 45 B 7R, SOFA PF43 & | Lac /5 . ¢Tnl 5 . BNP
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W sCR1 i SRMI B 2 %6 12 19 Il <7 15 B [ &%
BMALL /& 7 P4 R (P<0.05 5 0.01) , WL5& 4,

x4 ZHER Logistic [FIH4FH7 SRMI 835 28 d FLTZ 1Y 5 A
(SEN
Tab.4 Multivariate Logistic regression analysis of risk factors for

poor prognosis in patients with SRMI

A5 BIH SEAi Wald{i PfHi OR{H 95%CI
B -19.368 4.514 18.410 <0.001 <0.001 -
SOFA 7F/3rE  0.224 0.076  8.693  0.003 1.251 1.078~1.451
Lac {5 1.525 0.418 13.338 <0.001 4.594 2.027~10.414
CK-MB 0.521 0.355 2.154 0.142 1.684 0.840~3.376
¢Tnl & 0.276 0.086 10.306 0.001 1.318 1.113~1.560
Mb 0.231 0.168 1.891 0.169 1.260 0.906~1.751
BNP 0.011 0.004 9.345 0.002 1.011 1.004~1.018
BMALI 7 -1.200 0.331 13.151 <0.001 0.301 0.157~0.576
sCR1 5 0.184 0.054 11.684 <0.001 1.202 1.082~1.335

2.5 L% BMALL sCR1 /KX SRMI H#% 28 d 4Bt
FIFISLRE 257 BMALL sCR1 /K Pl SRMI
B 28 d JET-H ROC fh £k, I 115 dh 2 °F 1w A
(AUC) , 455 575 . L7 BMALL (sCR1 7K M — % Bk
AT SRMI % 28 d JET-AY AUC 4342~ 0.808
0.795.0.904, —FHEKA M AUC KT 17 BMALL
sCR1 7K B ¥ ( Z/P = 3.612/<0.001 . 3.574/<
0.001) , W5 5 FIKl 1,

&5 MY BMALL sCR1 KX SRMI A4 28 d SET- A Bl
B LLER
Tab.5 Comparison of the predictive performance of serum BMALL

and sCR1 levels for poor prognosis in patients with SRMI

_ NI , 2%
5 Fr AUC 95%CI BE FrRE .
5 (/L) b WURE FeRE 1
BMALLI 4.08 0.808 0.737~0.867 0.661 0.785 0.446
sCR1 44.18 0.795 0.722~0.855 0.934 0.521 0.455
TG 0.904 0.846~0.945 0.915 0.753 0.668
3 % i

SRMI & MeEEAE 2 P 8 UL O DI RE RREAS: | LAZH 1
AR ROE IR I O PR I A5 Ry 2 I R
B, A ] B VR R Y R R X
SRMI FZERIPURYe FE 75 ML sh )12 ke s
THARER L K 25 B I RE OR3P SR 25 B R il 32, B = e 57
PEVRIT F B L TS AR BEARD  ARAFSEH SRMIT
# 28 d FGAER N 40.00% , 55 R RETS 4GHE 1943.08%
AHIE, B 2 e SRMI f8 35 il 5 4 25, 45 CK-MB,
¢Tnl Mb BNP &2 L0 JL5 005 48 B A B T 1 SRMIT
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Fig.1 ROC curve of serum BMALI and sCR1 levels for predicting
poor prognosis in patients with SRMI
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[# ZE] BW  RITFEG)E I & EEEE B M )y RNA-181c (miR-181c) Al miR-663b 7K 28 1k Kl R Hi
., A& HEE 2019 4F 1 A—2024 4 4 A RIITT AL X oL BE R I SNEN S B et Ja 1 & Meei e i34 80 i)
MEREREAL , 53 BB 5 AR Ik MeREAE A8 5 80 Bl g AR REFEAE L M pa {7 A8 5 BT 43 0h 9 v B35 35 A T i v, R A
SERFHENEE it PCR 4G T L7 miR-181c \miR-663b FRik/K T ; ZIHE Logistic [FIIA43HT 1M1 miR-181c¢ .miR-663b ik
IKOF- X bedss H 5 I & MEHEIE 1 52 ) 5 323808 TAREFRAE (ROC) i1 £k 4397 1L 7 miR-181c \miR-663b 3 ik K V- X befis i &
IRMAFIEMR LR, &R B)E IR IKTFAE B F 80 WlkRA 81T 4> W4 L7385 ) 94 s Jri , Herb 22
PEDH 40 R (42.55% ) = FIPEDE 51 R (54.26%) \ELPA 3 #R (3.19% ) s MEFERE AL M7 miR-181c .miR-663b ik K- &
FARMTFAE (1/P=9.476/<0.001.7.132/<0.001) ; Z [N 2 Logistic [B1JT4347 5.7~ , miR-181c¢ 12 .miR-663b 15 Jbe {5 &
3k MR RE Pk ST fE Y 25 [ OR(95%CI) = 2.867(1.377 ~5.967) .3.152(1.422~6.985) | ; IfiL 7 miR-181c .miR-663b
FEIR KT B B — B R TN 405 F 3 0 R s e 1 I 26 T TR AR (AUC) 43591k 0.858.0.811.,0.938, —H AL T4
A B AN E ( Z/P=2.531/0.018.2.486/0.019) , £5i  Béfhi/a & MedEiE B L7E miR-181c .miR-663b F kK-
Fhin, P HEA R I X be i SR 3 0T R MR REAE 2 W (H 54T
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Changes and clinical value of serum miR-181¢c and miR-663b levels in patients with sepsis after burns Li Weishan, Qi
Deli, Liu Po, Liu Yueming, Xu Shi, Lin Zizhe. Department of Burn and Plastic Surgery, Shenzhen Longhua District Central
Hospital, Guangdong ,Shenzhen 518110, China
Funding program:. 2025 Guangdong Provincial Adminisiration of Traditional Chinese Medicine Research Project Approval
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Corresponding author: Liu Po, E-mail. 1051006078@ gq.com

[ Abstract] Objective To investigate the changes and clinical value of serum microRNA-181c (miR-181¢) and miR-
663b levels in patients with sepsis after burns. Methods From January 2019 to April 2024, 80 burn patients who developed
sepsis after admission to the Department of Burn and Plastic Surgery of Longhua District Central Hospital in Shenzhen were
selected as the observation group, and another 80 burn patients who did not develop sepsis were selected as the control group.
Pathogenic bacteria were cultured and detected from wound secretions of burn patients. Serum levels of miR-181c and
miR-663b were measured using quantitative real-time PCR. Logistic regression was used to analyze the influencing factors for
sepsis in burn patients, and ROC curves were drawn to evaluate the diagnostic value of serum miR-181c and miR-663b for
sepsis in burn patients. Results Among 80 specimens from patients with sepsis following burns, a total of 94 pathogenic
strains were isolated, including 40 strains of Gram-positive bacteria (mainly Staphylococcus aureus and Staphylococcus epider-
midis) (42.55%), 51 strains of Gram-negative bacteria and 3 strains of fungi (3.19%). Serum levels of miR-181c and
miR-663b in the observation group were significantly higher than those in the control group (¢=9.476, 7.132; both P<0.001).
High serum miR-181c and high serum miR-663b levels were independent risk factors for sepsis in patients after burns [ OR
(95% Cl)=2.867 (1.377-5.967), 3.152 (1.422-6.985) ]. The AUC for predicting sepsis in burn patients was 0.858 for serum
miR-181c, 0.811 for miR-663b, and 0.938 for the combination of both, with the combined prediction being significantly supe-
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rior to either alone (Z£=2.531, 2.486; P=0.018, 0.019). Conclusion Serum levels of miR-181c and miR-663b are elevated in
patients with sepsis after burns. Combined detection of these two biomarkers has good diagnostic value for sepsis after burns.

[ Key words)

Bt BB R R T A2 48, 5 350 ik o B T e A2
i, 5 I L HR A A= 0 A BE T, BT 2 2% A R P I I A
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TAEIR " PEE be i R B IR R MR AT, R AL
T FEAUAR Z WERR 57 | o e I 28 2K LA . MR BEE
SO R PR T AR R IR AF R 1Y SE R
F U I, TR AT TR S o & Me T AE 12 WY
AR T R ROR B G R TS A
g ) 4N RNA ( miRNAs) 76 20 i 58 i b LA &
BLAE T, HL AT o i R A R RN A S
FERE 0 KA & R MUy RNA-181c (miR-181c¢) 55 36
RS R Loy VA TR T R e 2Rk IR T B 28 1 4R
IR 7, 2 F A B8 A8 3 1L % miR-181¢ ik Tt
f, HIGYT 5 HACEFEL, X AT 25 miR-181c 2N ZE
KORDIRE B0 #h 2041 ¢, miR-663b 78 4 1 50 Al
i e IR A 22, A ST 26 B, miR-663b 7R B4R 5 3L
AR LA 58 1 S 17 ) 8 s e EL AT T LA ) S
TSR IR R MERERE 1) R R A O AR
B AE R VTR 05 05 O K Bk EE O AR I T miR-181c
miR-663bZ&iE K FAR A K RN, BT
1 #{REFZE
L1 IRIRYERE  3EHL 2019 4F 1 H—2024 4F 4 AR
T e A X 0 5 B e #E B SNBSS e 5 J o & e
BEAE B 80 WM MeFRAE AL, 5 BE R 101 5 A I & e 3
iE B 80 W AR ERRELL . HAEMRERAEL LA, Mk BF
JEAL PRI T, O, AT PR A TR
AR TER (P<0.05) , WFE 1, R E KA E
BEfE FEZE 51 2x b v (S72019-10) , 54 5 F1/ 85 5 & A i
RIS EMIERES,
1.2 JRBERERRE (1) HABRIE . OB R AURER
(AR EE S B s QBT TE MR AE ; @I =18 %
DFF AT 2 Wibs Y QIR IR RS, (2)
HeBRARE . QA FEFIE B IR e 1 & @A IR
I B I & ; @6 > H A i i
R BLRIELEH L  @ TP
1.3 WIHEER 507k
1.3.1 B pE ARI . Fhe i I & MEEEAE R A BE Y4
TR HAN /I , 78 5 0E (AR ], S
CX23) Tk fa AT 8 24 et (IRA% B B 5% . SR
TR, A4 >25 A H E R A<10 4 A FHEAR

Burns; Sepsis; MicroRNA-181c; MicroRNA-663b; Clinical value

=1

AR et iE 21 5 R REAE A I PR TR LA

Tab.1 Comparison of clinical data of burn patients between the
sepsis group and the non-sepsis group
a0 B BEEE o g gy
(%) ] B 47(58.75)  51(63.75)  0.421 0.516
4 33(41.25)  29(36.25)
WY (345, %) 42.49+9.14 43.36+8.73  0.616  0.539
R EEHER (k2s, kg/m?)  24.07+2.25 23.89+2.42  0.487 0.627
BRI SRS ] (2£s,h)  1.82£0.41  1.87+0.56  0.644  0.520
B (xts, %) 20.46+4.53 21.17£6.24  0.824 0.411
PRI (x5, 57) 2.43+0.45  2.56+0.52 1.691 0.093
W ARG (%) ] 26(32.50)  28(35.00)  0.112  0.738
IR (x4s5,°C) 36.89+0.28  38.45:0.32 32.815 <0.001
Lo (Z+s, K/ min) 86.15£3.12  95.16+£4.65 14.391 <0.001
BEPRIE[ (%) ] 32(40.00)  34(42.50)  0.103 0.748
L (%) ] 38(47.50)  42(52.50)  0.400 0.527
LI [ (%) ] 3(3.75) 6(7.50)  1.060 0.303
WAR [ (%) ] 26(32.50)  30(37.50)  0.400 0.507
RIS (%) ] 21(26.25)  26(32.50) 0.753 0.385
il KB 20(25.00)  18(22.50)  0.450  0.930
[#1(%) ] PESG 15(18.75)  16(20.00)
M 33(41.25)  36(45.00)
fe2bes 12(15.00)  10(12.50)
Do Wi YA KT 25(31.25) 22(27.50)  2.367 0.306
[#1(%) ] DU 37(46.25)  46(57.50)

SLTH 18(22.50)  12(15.00)
FI4IM T4 (s, x10°/1)  5.3121.46  10.32+1.51 21.334 <0.001
PRI A (s, %) 63.76+8.74  68.52+8.59  3.474  0.001
/MR (s, x10°/1)  97.43213.42  95.89+12.24  0.758  0.449
AR E (k25 ,kPa)  4.36+0.74 3.15£0.62 11.210 <0.001

B BASFEARIRAE M BIE A L, 7F 35°C FI 5% CO,
B FRA T LG 24 h R AEY) 23 BT ( VITEK-2
Compact,%fﬁiﬁé/&ﬁ[ ) XF by A ) B RR E AT
YTE

1.3.2  SEWFZ % 5E B PCR K M 74 miR-181c
miR-663b kK. T 2 A HE A Bk H R A2 i 41
JEE KL S ml, B0 J5 BUMLYE 28 A, 3R BUE. RNA (KA
HEACBHE A F], DP419) |, PEAL B RNA W BE 4l B (58
Thermo A ], #8 & 43 e G ih) , ¥ % h
¢DNA, L cDNA NHEHz, % ] qRT-PCR 1% ( 2 [# Bio-
Rad 723 7)) K BE A b 1L 7 miR-181c . miR-663b Fik
KLU U6 N Z, 51 P51 03 2, qRT-PCR
RARIL 20 wl, RA 222 LB AT miR-181c,
miR-663b FikIKI,
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&2 miR-181c Ml miR-663b 514741
Tab.2 The primer sequence of miR-181c and miR-663b

HEH L5149 N5 ¥

miR-181¢ 5’ -AACAUUCAACCUGUC- 5’ -UCACCGACAGGUUGA-
GGUGAGU-3’ AUGUUU-3’

miR-663b 5’ -TATTATGGTGGCCCG- 5’ -CAGTGCAGGGTCCGA-
GCCGT-3’ GGTAT-3’

U6 5’ -CTCGCTTCGGCAGCA- 5’ -AACGCTTCACGAATT-
CA-3’ TGCGT-3’

1.3.3  MRERAEFE bR AE . B R 2 25 DL SR B AT
W2 MR TEIE « A (>38°C) BN IR ( <36°C ) 5 0%
TR (>90 YK /min) ; FEIZ 22 (>20 ¥K/min) 5 F 40l
4 =10x10°/L 8{ <4x10°/L"

1.4 SGeitsFi5: SR SPSS 25.0 Bt . it
OGRS R L (% ) FoR 4L IA] LR v K
5 AP A IEA TR ORI DL x2s RIR 2 W] LA
K A ST R A ¢ 1‘&3@\, ZHE Logistic 5] 51 43 B 1L 375
miR-181c .miR-663b &k /KX Beth H & I & e #EAE
IR 5 32 4 T AR R R (ROC) #2423 #r 1M 7
miR-181c .miR-663b &k K- X Bet); H & 1 & e 78 iE
IZWI ., P<0.05 HZERAGIHE XL,

2 &% B

2.1 IR BeUifE IT R MRERIE B 80 iR A
W BT 6 4 5 1 94 BRI LR . (1) 2% FH %
P 40 1R (42.55%) < & ¥ (R 4 3R TR 25 K (26.60% ) |
PRI 8 #K (8.51% ) HiAlh 7 #k (7.45%) 5 (2)
B BV 51 PR (54.26%) - 4 4% M ML TR 23 Bk
(24.47%) KIWmIR A # 19 % (20.21%) |, H A 9 #k
(9.57%) ;(3) HTHH 3 Bk (3.19%) : H (O & ERH 2 bk
(2.13%) HAth 1 ¥R (1.06%) ,

2.2 2 I miR-181c .miR-663b Fik/KFHE Bk
FEAEZH ML miR-181c .miR-663b ik /K ¥ T-IF e
SEL, ZRAGIEE X (P<0.01) , WK 3,

3 CEMEREA SR AL miR-181c miR-663b #ik/K
I Heds (x+s)

Tab.3 Comparison of serum miR-181¢ and miR-663b levels in

burn patients between the sepsis group and the non-

sepsis group

A %k miR-181¢ miR-663b
e MerEIE A 80 0.99+0.27 1.01+0.28
JHe TR AL 80 1.45+0.34 1.38+0.37
(18 9.476 7.132
P{H <0.001 <0.001

2.3 Z &K Logistic 54 4 1 il & miR-181c,

miR-663bFR kKX betis 5 I R MesgAE i 52 LA
B Je A Ot A e B Ry R A8 i (B 2 W17 5 Ao
“07), LAIMYE miR-181c . miR-663b 23k /K- (1% 4L 78
o FEARA) B w, T L2 &K Logistic [M11H 43
Br, G55 7R cmiR-181c¢ {5 \miR-663b &5 A ke i If:
R MEBERE RIS fE K R (P<0.01) , W3 4,

F®4 ZHE Logistic [1JA3H7 L miR-181c miR-663b ik
IRV X 3 FE A T A I REAE 52 )
Tab.4 Multifactorial Logistic regression analysis of the impact of
serum miR-181¢ and miR-663b levels on post-burn sepsis
it B SEfH Waldfi P OR{H  95%CI

miR-181c & 1.053 0.374 7.931 <0.001 2.867 1.377~5.967
miR-663b 7 1.148  0.406 7.995 <0.001 3.152 1.422~6.985

2.4 Ifil3% miR-181c .miR-663b 2 ik 7K - Xt be 45 i &
JFFEMBREMZW N ME 26 M miR-181c,
miR-663b3% ik 7K - Xt B8 4 S8 & I & Mk ¥ i 12 Wt 1Y
ROC &k, A ML N R (AUC) , 255 R « 1
miR-181c ,miR-663b FKIA/KF-F Al Kz — 35 B A5 Tl 5
1 E I R IREEIE R AUC 435124 0.858 ,0.811,0.938,
THEBAN TS B RMZW N (Z2/P=2.531/0.018
2.486/0.019) W5 K 1,

RS ML miR-181c ,miR-663b ik AKF-xf et I A Mk
SiE B IZ W [
Tab.5 Diagnostic value of serum miR-181c¢ and miR-663b levels

for sepsis following burn injury

T - ) - 2%
B wrE AUC 95%CI  HHIERE FRRE e
miR-181¢ 1.36  0.858 0.802~0.914 0.799 0.814  0.613
miR-663b 128  0.811 0.745~0.877 0.786 0.831  0.617
—HWL 0.938 0.900~0.975 0.938 0.793  0.731
3 7 i

Bedii s DL B JRAR 5 08— b, B 0 7™ B e Ak
SR, P ERNE SN R REAE 1 A, eREAE FA e
AIVE A INER | gt Sese e o L R AL RV 55
Z 7 S D S B, R 2 A A0 MR A A )
RN, EBEO)E  HUAROR R AL T o1
PR T~ (A0 PR S0 o AL 7 T B i, A
TSR 1 S e DR, S BURREIE (9 R A= L B
13 (8 — B R MRFEAE o o gt | A Ak BEAS
M RRIEMRER RS B B i,
THRBEVIIG I A MTEAE B AR, B X B F 15§
PATABAS WAL, Xt B s BA R E X
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1 Ifil3 miR-181c .miR-663b Fik/K T2 Wibafs &35 I & Mk
HHAE M ROC 2%
Fig.1 ROC curve of serum miR-181¢ and miR-663b levels for di-

agnosing post-burn sepsis
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BRI RE , RN RE Ry 22 TC PR B RE &L, DT X
Zon Y SRS g B, Ak A A
PR LT miR-181c FikTh, HA5 B3 #4814 Bl
BERIEMX, AR LM, miR-181c AILI5 37 -
UTR FHE5 6, S0 40 B R 2 11 BL A B, 5 e iy
A S A, ELAE e MR M RO h R VR R 1
HERFAT RS gy R T 4
H M miR-181c Fik TR, $e7m Hn] REd 1 ) T i 5
PR A 5, X 9k IR 7 A0 B A 0 2447 R o A
i), FLHCGT e B2 0 83 0T & B B 2 Wi i 6 4
ARFFELE R B, e TR AE 40 175 miR-181c IR,
BUAREme s 5 31 K e 50 1 f B PR 2, 1B T 78
e B R AE MR TP R MR, A R A, Y
TR TS5 G 3-UTR, {2 #F 2 & N F B0, T BOLik
WA BE gt B Ry, AT 2 5 e e A i T

miR-663 K5k R 5 W) TR A7 9 miRNA , {2
H 15T miR-663b (BT 22 A Mg 75 1f , HAEAS 5] i
Fh R IEAFRIVE . miR-663b @ RIESTI RN
B A A — ZR 51 A TG B A | P B 4 M RS T I

i iie R T B R, HOKE T T
FOO MAF BRI LA AR R, LB
I3 miR-663b FRik T, H 2ok i) [a] ) 4k B 1 B AR,
ARWFFELE R B, e AE 41 17 miR-663b FIAH
HH RS Ge 0 )5 I & e 8 RE 1 e B PR 2R 146 B Hemp
825 BB L5 MR RE 1 R e S T s
AR ) A R AR, 2 5 G sie R A 5 TR S
TR e o 0 P A e i 2 i — R T R,
ZHEBA W S T & McBEIE Y AUC 2R 0.938, 1
T H A2 T, 3 BICA R I AT 32 55 be i )5 0T & Bk
BERE 2 (8L, W] M I R S Ui R 2R 4 it 22
4 % i

gk LTk, be i J5 O K e H RE B A ILTE miR-
181c \miR-663b FKik K- T4 &7, W0 & K A 46 DU X b 1
Ja I B R BEAE (2 W O (B v, BB A I R 25 47 0 31
FIMRFRRE SR HER (5 B . AMFRAAEAR R ME
SIS REAOR B — | HFE A 4D T RE S
ELE TP, AT KA R 72 oot 35
SRR HRARBIFAL T X Hbe 7 J5 1 & e
SE OIS WAL, e AL 0 A B B | A Sk mT k4 7 3 Ath S
B AR ML 1 — 25 BE , 107 HL R B 58 28 A n]
S RE I R M I E N R G SRR A 2

PEATHIE
i 8 38 T AT 117 A 2 i
1E& Rl A

F e IR 0 58, SOME I ST A AR I8 U S B
Fiamm BT R, GORME AR B o ST ST Be, 23
PR B , 18 SCH A% s %0 A B R % I A ISR s+ T 4F
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[# E] BHH WITMHEKEBILHE A &8 4(ACSIA) W EMERERHEEIMEEREAZK 1
(sLOX-1) FEHLE (RETN) VE A6 I MEEERE (TS) WIS W AT WS EAE bR S M 0BT, ik #EE 2023
2 H—2026 4 2 A PH4 3850 K24 —MHE B B 22 BH2IR 1 TS B3 138 BilfE R TS 41, Fralifl {4 B 120 ik
Con 41, #BIEREDT 28 d TG EAPIRBUEE TS /0 MBET-IF4H 45 BIAAEIE 40 93§, R ELISA I A& 1ML 7 ACSIA,
sLOX-1 . RETN 7K ; Z & Logistic [FIH4MHT TS B34 TG FET- A2 K 2 ; ROC B8/ HT IlL7E ACSL4 sLOX-1 RETN
HKOEXF TS B TG AS B A T AL R ; R Bootstrap [ 3575 R BB N AR EME, SR TS 4% ACSIA,
sLOX-1 RETN 7KF 7 F Con £ (t/P=17.758/<0.001.7.945/<0.001 .9.750/<0.001) ; 5775 WA4H Fbd8 , JET- W40 H & 4K
b5 7l &M IE ACSLA4 sLOX-1 RETN 7K T (x2/P=8.474/0.004 ,1/P=17.504/<0.001 ,7.350/<0.001 ,7.149/<0.001) .
L[N 2 Logistic MIHHT45 R /R, K5E (ACSIA 5 sLOX-1 /5 . RETN 8 TS & BURSET-AIER R Z [ OR(95%CI) =
3.286(1.426~7.573) 3.575(1.891~6.760) .2.983(1.647 ~5.402) .6.883(3.052~15.525) | ; IfiL i ACSL4 sLOX-1 RETN
IR B R = B IBEA TN TS B TR A KA AUC 4391 0.801,0.763.0.869 .0.935, = FH & L T4 H B0 750 %
fE(Z/P=3.144/0.002 ,4.128/<0.001 ,2.360/0.018 ) ; H-L 81L& Hf B2 A6 56 1A A5 U A% o B W 7, A 780 103000 il 28 55 S PRk
P — R ® (2/P=8.206/0.414) , &5 TS BFIMIE ACSL4 sLOX-1 RETN /KT, = HBEA R DIXT TS &
H TG A BTN AL B

[E8R] A5 MeiE ; KEEME LSBT A & AT 4 AT MR E S KPR AR IR 2R 324K 1P 1205
&
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Analysis of the value of serum ACSL4, sLOX-1, and RETN as potential biomarkers for early diagnosis and prognosis
of trauma complicated with sepsis Hao Lin" , Li Minling, Zhou Tong, Sun Agiao.” Department of Emergency, The First
Affiliated Hospital of Xi‘an Jiaotong University, Shaanxi, Xi‘an 710061, China
Funding program . Key Research and Development Project of Shaanxi Province (2022ZDZM-SF-001)
Corresponding author: Zhou Tong, E-mail ; zhoutong20265@ 163.com

[ Abstract] Objective To explore the value of serum long-chain acyl-CoA synthetase 4 (ACSL4), soluble lectin-like
oxidized low-density lipoprotein receptor 1 (SLOX-1), and resistin (RETN) as potential biomarkers for the early diagnosis and
prognosis of trauma complicated with sepsis (TS). Methods A total of 138 patients with TS treated in the Emergency De-
partment of the First Affiliated Hospital of Xi' an Jiaotong University from February 2023 to February 2026 were selected as
the TS group, and 120 patients with isolated trauma were selected as the control group. The TS group was further divided into
a death subgroup (n=45) and a survival subgroup (n7=93) based on 28-day follow-up outcomes. Serum levels of ACSL4,
sLOX-1, and RETN were detected by ELISA. Factors influencing the prognosis of TS patients were analyzed. ROC curve
analysis was used to evaluate the early diagnostic value of serum ACSL4, sLOX-1, and RETN for TS and their predictive effi-
ciency for prognosis. In addition, the Bootstrap resampling method was employed to systematically validate the internal stabili-
ty of the model. Results Compared with the control group, serum levels of ACSL4, sLOX-1, and RETN were significantly
higher in the TS group (¢=7.758, 7.945, 9.750; all P<0.001). Compared with the survival subgroup, the death subgroup had a
significantly higher shock rate and significantly elevated serum levels of ACSL4, sSLOX-1, and RETN (Xx°/t=8.474, 7.504,
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7.350, 7.149; P=0.004, <0.001, <0.001, <0.001). Shock, high serum ACSL4, high sLOX-1, and high RETN were independent
prognostic factors for TS patients [ OR(95% C/)=3.286 (1.426-7.573), 3.575 (1.891-6.760), 2.983 (1.647-5.402), 6.883
(3.052-15.525) ]. The AUCs of serum ACSL4, sLOX-1, RETN, and their combination for predicting poor prognosis in TS pa-
tients were 0.801, 0.763, 0.869, and 0.935, respectively. The combined use of these three markers significantly outperformed
individual predictions (Z=3.144, 4.128, 2.360; P=0.002, <0.001, 0.018). Internal validation showed that the model’ s

prediction curve was highly consistent with the actual observed data. Conclusion

Serum levels of ACSL4, sLOX-1, and

RETN are elevated in patients with TS. Combined detection of these three markers demonstrates superior diagnostic and prog-

nostic efficiency for TS.
[ Key words)
receptor 1; Resistin; Diagnosis; Prognosis
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AR SCE R, KEEESEAIIE A 5 G 4 (acyl-
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T2 E URER G AL DA 00 1, TE MR AE &
FE ORI BB T P R A AR R AR R AR
H 321 1 (soluble lectin-like oxidized low-density lipopro-
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(P>0.05) , AT o, ANWFY O3 i Be Be e B ZE 5t
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Trauma; Sepsis; Long-chain acyl-CoA synthetase 4; Soluble lectin-like oxidized low-density lipoprotein
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E13567h) RETN ( &URHEEAE Y RHE A BR 53412 )ik
F&, 525 ELK1225) /K, ¥4 B 550 & 16 B 43
BAE

1.3.2 WiE bl Tl TS BE A A4 Z H (AR
24 W) EFF G BE DT , Bl 7 B B RS A2 S 5 28 d
s E KA ERAET, iR R G A S RIS
BEUTAZS & 10 AT AR AR B 1T 14 d B 3 d
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K HHBSIAEAS ¢ K50 ; Z2 R Logistic M9 4347 TS &
FHWUGFET B2 0R [R  ; ROC #1443 #7 L7 ACSLA4
sLOX-1 . RETN 7/K3F-XF TS H & il J5 AN K A% U 5% it
K H Bootstrap [ 2875 R Gu A Ju i AL N 7E A 1, I3l
i Hosmer-Lemeshow ( H-L) 656 PEAl A= 5 5 05 %8R S
P<0.05 WERAGIE XL,

2 % R

2.1 2 #HIM¥E ACSI4 sLOX-1 RETN /KF & TS
ZH I ACSLA sLOX-1 RETN /K3F5E T Con 4H, 22 5
HETE X (P<0.01) , W#E 1,

F 1 Con 4 TS LB LI ACSLA sLOX-1 RETN /KF-
Heds (xxs)
Tab.1  Comparison of serum ACSL4, sLOX-1 and RETN levels
between the Con group and the TS group

HoHl %% ACSL4(ng/L) sLOX-1(ng/L) RETN(pg/L)
Con 41 120 85.48+12.56  61.45+10.23 5.98+0.87
TS 41 138 105.44£25.63  76.69+18.72 7.24+1.16
(18 7.758 7.945 9.750
PH <0.001 <0.001 <0.001

2.2 2 WAIGRGER K i ACSL4 sLOX-1 RETN 7K
FHe#  S5AEE AL R, SR T A B R L
KM ACSL4 | sLOX-1, RETN 7K F- 7+ (P<0.05 1§
0.01) ;2 WL H A BE KB L, 25 RHRITFRB X (P>
0.05), W3 2,

2.3 ZHE Logistic [MIH4341 TS B # WS LT 15
MEZE LTS BE WU R AR & (WA 2R
“17, 15407, A 2 P<0.05 T H (JELLAE R
EHACA) N A A&, 1T 2 E Logistic [MIH 44T, 45
R ARTE ACSLA B sLOX-1 & RETN &K TS
HIURFET-MfER R R (P<0.01) , WK 3,

2.4 I3 ACSL4 sLOX-1 RETN 7KF%f TS H % i )5
ANRPFMRERE 28 L% ACSL4 sLOX-1 RETN 7K
SEFN TS & HR A R AY ROC BiZk, T8 AUC, 45
IR M ACSLA sLOX-1 RETN /K- Bl & = %
BRETIM TS B4 BUE A R AUC 43514 0.801,
0.763.0.869,0.935, = # WA U0 T-4% 1 B Fu il 4
(Z/P=3.144/0.002 .4.128/<0.001 ,2.360/0.018 ) , i,
F4 E1,

2.5 IfiliE ACSI4 sLOX-1 RETN /K TS & i
Ja AR NEREGUE SR Bootstrap 35 ( B Z flAET 000
) XL ACSLA sLOX-1 RETN (554 T 0] 45 751 5
TR UE , FFa 3 H-L 300500 P G 00 1Ak A AR A o
JE, R BR H-L K5 x2 =8.206, P=0.414 , F W

TRUFHEIN 1445 Je AU, -5 S5 B LI 45 2 22 1) I e 2% 22 5
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FT2 AP FETTWAL TS S I RGOR S ML T ACSLA |
sLOX-1 RETN /KF Hi %
Tab.2 Comparison of clinical data and serum levels of ACSL4,
sLOX-1, and RETN between the survival subgroup and
the death subgroup of TS patients

TR %) ] 1.148  0.284
51(54.84) 29(64.44)

‘s 42(45.16) 16(35.56)

SR (xxs, %) 45.92+6.78  46.85+6.49  0.766 0.445

BMI(z+s,kg/m?) 22.37+2.43  22.41+£2.36  0.091 0.927

WA S [ (%) ] 39(41.94) 21(46.67)  0.276 0.599

RIS (%) ] 34(36.56) 18(40.00)  0.153 0.696

TR [ (%) ] 17(18.28) 6(13.33)  0.534 0.465

DRI L[ (%) ] 8(8.60) 9(20.00)  3.647 0.056

ZAGEA N (245, h)  7.93+1.28 8.21+1.32  1.192 0.235

ICU fEBERfa] (x2s,d)  17.62+4.96  18.76+5.13  1.252 0.213

BIGAE [ B(%) ] 0.029  0.999

ERIIE N1 42(45.16) 21(46.67)

FAbBA TR 26(27.96) 13(28.89)

Fli#s 0 16(17.20) 7(15.56)

At 9(9.68) 4(8.89)

A (%) ] 3.922 0.270

(RS 45(48.39) 15(33.33)

ES.2]] 6(6.45) 3(6.67)

F5 i 4103 28(30.11) 22(48.89)

oAl 14(15.05) 5(11.11)

TR [ #(%) ] 10(10.75) 8(17.78)  1.320 0.251

P PEIF R s [ (%) ] 7(7.53) S(11.11)  0.491  0.484

HLAE A H(%) ] 58(62.37) 31(68.89)  0.564 0.453

R3E[ (%) ] 46(49.46) 34(75.56)  8.474 0.004

BUN (Z+s, mmol/L) 6.75+1.83 6.83£1.91  0.237 0.813

WBC (#s,%x10°/L) 9.46+2.23 9.53£2.16  0.175 0.862

263.59+42.37 267.81+43.21 0.545 0.587
104.25£21.26 105.84+24.43  0.392 0.696
98.57£12.33 119.65+20.54 7.504 <0.001
72.51+£9.28 85.32+10.23  7.350 <0.001

6.75+1.05 8.26+1.37 7.149 <0.001

PLT(x+s,x10°/L)
Hb(xxs,g/L)
ACSLA4(x+s,ng/L)
sLOX-1(x+s,ng/L)
RETN (x+s, pg/L)

®3 ZHER Logistic MM TS BE WUFFET- A0 PR
Tab.3 Multivariate Logistic regression analysis of the influencing

factors for poor prognosis in patients with TS

wWEZE  BMH SEH Wadfd P{E ORfH 95%CI
N 1.190 0.426  7.799  0.005 3.286 1.426~7.573
ACSIA & 1.274 0325 15366 <0.001  3.575 1.891~6.760
sLOX-1 % 1.093 0.303 13.010 <0.001  2.983 1.647~5.402
RETN & 1929 0.415 21.607 <0.001  6.883 3.052~15.525
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F 4 I ACSL4 sLOX-1 RETN /KX TS B35 HilJ5 A R
AL RE
Tab.4 Comparison of the efficacy of serum ACSL4, sLOX-1, and

RETN levels in predicting poor prognosis in patients

with TS
o BIE  AUC  95%CI R 4R Y;ggg“
ACSL4 106.94 ng/L 0.801 0.724~0.864 0.756 0.763  0.519

sLOX-1 78.63 ng/L 0.763 0.683~0.831 0.689 0.731  0.420
RETN 7.36 pg/L 0.869 0.801~0.920 0.844 0.742  0.586
—HA 0.935 0.880~0.970 0.822 0.925 0.747

B 1 i ACSL4 sLOX-1 RETN /K-F-HO TS % W5 A R
1 ROC. ik
Fig.1 ROC curve for serum ACSIL4, sL.OX-1, RETN levels pre-

dicting poor prognosis in TS patients

2 I3 ACSLA sLOX-1 RETN /K -3 TS # 3% U 1
B IEAHE I £8

Fig.2 Internal validation calibration curve for predicting the prog-
nosis of TS patients based on serum ACSL4, sLOX-1 and
RETN levels
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Predictive value of serum metabolism-energy dual-axis biomarkers for disease severity and clinical outcomes in pa-
tients with septic shock Pan Tianmeng” , Zeng Xinye, Huang Yongjia, Shen Pengcheng. ™ Department of Critical Care
Medicine, Yibin First People’s Hospital, Sichuan, Yibin 644000, China
Funding program; Sichuan Provincial Health Commission Science and Technology Project (24RKX10)
Corresponding author ; Shen Pengcheng , E-mail :616612971@ ¢q.com

[ Abstract] Objective To investigate the predictive value of serum metabolism-energy dual-axis biomarkers for the
severity and clinical outcomes of patients with septic shock (SS). Methods A total of 108 patients with SS admitted to the
Department of Critical Care Medicine, Yibin First People' s Hospital, Sichuan Province from January 2022 to January 2025
were selected as the SS group. In addition, 108 patients with simple sepsis admitted during the same period were selected as
the sepsis group, and 108 healthy subjects were selected as the healthy control group at a 1:1 ratio. Based on disease severity,
SS patients were divided into a mild SS subgroup (29 cases), a moderate SS subgroup (36 cases), and a severe SS subgroup
(43 cases). According to clinical outcomes at 28 days after admission, SS patients were divided into a death subgroup and a
survival subgroup. Serum levels of pyruvate kinase M2 (PKM2) and sirtuin 3 (SIRT3) were measured by ELISA. The correla-
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tion between serum PKM2 and SIRT3 levels and disease severity was analyzed. Factors influencing clinical outcomes and the
predictive efficacy of serum PKM2 and SIRT3 levels for adverse clinical outcomes in SS patients were analyzed. Results ~ Se-
rum PKM2 levels were progressively higher in the healthy control, sepsis, and SS groups, while SIRT3 levels were progres-
sively lower (F/P=457.295/<0.001, 191.296/<0.001). Serum PKM2 levels were progressively higher across the mild,
moderate, and severe SS subgroups, while SIRT3 levels were progressively lower (F/P=38.370/<0.001, 25.819/<0.001). Dis-
ease severity in SS patients was positively correlated with serum PKM2 levels and negatively correlated with SIRT3 levels (r,/
P= 0.606/<0.001, -0.645/<0.001). The 28-day mortality rate among the 108 SS patients was 37.96% (41/108). Compared
with the survival subgroup, the death subgroup had significantly higher serum PKM2 levels and significantly lower SIRT3 lev-
els (#/P=7.930/<0.001, -7.100/<0.001). Disease severity, mechanical ventilation duration =3 days, elevated sequential organ
failure assessment (SOFA) score, and elevated PKM2 were independent risk factors for adverse clinical outcomes in SS pa-
tients, while elevated SIRT3 was an independent protective factor [ OR(95% CI) = 4.773 (2.075-10.979), 4.877 (1.056-—
22.511), 2.122 (1.367-3.295), 1.119 (1.052-1.189), 0.614 (0.476-0.791)]. The AUCs of serum PKM2, SIRT3, and their
combination for predicting adverse clinical outcomes were 0.812, 0.827, and 0.924, respectively. The combined prediction

showed significantly greater AUC than either marker alone (Z/P=3.110/0.002, 2.744/0.006). Conclusion

Elevated serum

PKM2 and decreased SIRT3 levels are associated with disease severity and are independent predictors of mortality. The combi-

nation of these two markers provides high predictive value for clinical outcomes in SS patients.
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o THECTOR AR SR B L (% ) FR7 , 4L IR) L3R
FH 2 R, S5 0RR ) U K56 45 & IE A 0 AR (3t
PR xts R, 2 A8 HEBCR ST FEAS ¢« K50
ZA R HBCR ] F K55 >R F Spearman 15 437 1ML V5
PKM2 SIRT3 7K V-5 SS fE & I R B (4 AH e 5 2 1
& Logistic A2 HT SS BB I IR A K 45 )= 1) 52
22 E TAEERE (ROC) il 26 PE AN M3 PKM2
SIRT3 7K ~F- Wil SS & # i R A R &5 )/ M E, P<
0.05 8 2ZRA G,

2 & B

2.1 3 4HIfiLiE PKM2 SIRT3 /KF-Ebd% 1L i PKM2 7K
TR, e B R v 2 > I EERE 2 >t B G HE AL 5 il v
SIRT3 7K Fe A, et M PR e 4 < e i 20 < fidt 5 Xof R
H(P<0.01), WL 1,

R AR ARAL et AL ek R S AL T PKM2  SIRT3
IKFHEE (xxs)
Tab.1 Comparison of serum PKM2 and SIRT3 levels among the

three groups

A5l % PKM2( pg/L) SIRT3(ng/L)
et FREXT AR 2 108 1.02+0.43 38.15+14.79
Jie B 4 108 5.44+1.96 19.22+8.88
MerE IR LA 108 26.39+11.23 11.19£5.19
F{H 457.295 191.296
P1H <0.001 <0.001

2.2 A[FEYRTERE SS B M PKM2 SIRT3 /KF- Lt
B I PKM2 K- e, HE SS A >HEE SS E4H >
BB SS WAL (P<0.01) ;IML3E SIRT3 7K b, @ SS
WA <P SS W 4H <%2 1 SS WeH (P<0.01), L& 2,
Spearman AH 3¢ 23 AT i 7, SS AR R 1 FE B S 10 v
PKM2 /K2 IEASE, 5 1MiE SIRT3 /K2 fAHE(r/
P=0.606/<0.001,-0.645/<0.001) ,

K2 ANFEFBETRE SS B IMIE PKM2 SIRT3 /K-
Uﬁiﬁf (x+s)

Tab.2  Comparison of serum PKM2 and SIRT3 levels in SS
patients with different disease severity
A 1145 PKM2(pg/L) SIRT3(ng/L)
TR SS WA 29 10.51+4.81 16.22+6.41
FRRE SS V4] 36 26.11+12.08 11.28+4.84
Y SS W4 43 37.33+16.40 7.72+3.70
FH 38.370 25.819
P1H <0.001 <0.001

2.3 KNAEIEIRES R SS B IR PR ELEE 108 f41] SS

R 28 d BT F N 37.96% (41/108) , SAEIH WA L
i, BTG 4 A A R F LB SR IR =3 d I
Bl B 2 B RV ATAN (SOFA) T3 185 |17 PKM2
K- L3 SIRT3 AP (P<0.01) , W3 3,

R3 AAETASIET- WAL SS FBH IR TR} L
Tab.3 Comparison of clinical data between the survival subgroup

and the death subgroup of SS patients

152 JEToY X2/t
oA ?ﬁm? (n:41)ﬂ VA P
BLHI(%) ] 40(59.70) 26(63.41)  0.148  0.701
AEWS (25, %) 57.36+8.45  60.07+8.27  1.633 0.105
PG W G- [ 451 (9% ) ]
W AR st 22(32.84) 16(39.02)  0.427 0.513
R 27(40.30) 20(48.78)  0.744  0.388
FERBT[ (%) ]
RN ] 8(11.94) 5(12.20)  0.000  1.000
L 26(38.81) 16(39.02)  0.001  0.982
Wi PRI 12(17.91) 11(26.83) 1.207  0.272
18 I RE R 4 7(10.45) 5(12.20)  0.000  1.000
g Pt B 2 1 M 5(7.46) 3(7.32)  0.000 1.000
18 I REAN 4 13(19.40) 10(24.39)  0.377 0.539
FRTERERE [ (%) ] 3.630 <0.001
R 24(35.82) 5(12.20)
g 25(37.31) 11(26.83)
il 18(26.87) 25(60.98)
TG B (%) ] 8.272  0.142
BRI ENS 22(32.84) 9(21.95)
iR &S 23(34.33) 12(29.27)
HIL RS 4(5.97) 3(7.32)
MG RGE 6(8.96) 12(29.27)
WIRZRS 6(8.96) 2(4.88)
KRk 6(8.96) 3(7.32)
WRIFR BB (%) ] 0.042  0.979
R P TR 33(49.25) 21(51.22)
Ho [ 27(40.30) 16(39.02)
ETH 7(10.45) 4(9.76)
HUAGEE S E] [ B %) ] 8.669  0.003
=34d 20(29.85) 24(58.54)
<3d 47(70.15) 17(41.46)
B (2+5,°C) 38.44x1.29  38.62+1.06  0.753  0.453
MABP ( z+s, mmHg) 73.72+5.77  71.78+6.39  1.625 0.107
DyF (%5, Y/ min) 108.84+6.13  111.32£7.30  1.898  0.060
IEIATR (s, YK/ min) ~ 27.06+5.42  28.61x4.91 1.494  0.138
WBC (xxs,x10°/L) 12.98+4.60  13.86+4.80  0.949  0.345

CRP(x+s,mg/L) 106.57+37.99 117.32+40.01 1.399  0.165

PCT(x+s,pg/L) 9.74+3.79 10.06+4.27 0.406  0.686
SOFA P43 (x£s,51) 5.97+2.44 8.07+3.09 3.917 <0.001
PKM2(x+s,pg/L) 18.50+6.66 39.29+19.75 7.930 <0.001
SIRT3 (x+s,ng/L) 13.39+4.57 7.60+3.22 7.100 <0.001

2.4 ZINZE Logistic M50 HT SS i H Ik RA K 45 )5
BSZI R LSS B IR R A B 45 5y K 28 B (R
. 2N B N0, UL EiRE R P<0.05 Wi H




- 1052 -

BEMERG 245 2026 459 A %525 559 8 Chin J Diffic and Compl Cas, September 2026, Vol.25,No.9

(EZ A JREARA) i H AR i, AT Z I & Logistic
WA 5HT , 455 R i I R T AUAGE i ] =3 d |
SOFA P43 . PKM2 54 SS B E Il IR AN K 43 J=y 14 il
SEfERE P ZR SIRT3 & 4 57 O 4P I 2R (P <0.05 B¢
0.01), L& 4,

Fz 4 ZHE Logistic [FIIHHT SS B IR PR L 45 J&) 1 5 1
R 2
Tab. 4

Multivariate Logistic regression analysis of factors

associated with adverse clinical outcomes in SS patients

o h BIH SE{H Wald{i P1{i OR{H  95%CI

P I e B 1.563 0.425 13.525 <0.001 4.773 2.075~10.979
Mo SmE=3d 1.584 0.780 4.122  0.042 4.877 1.056~22.511
SOFA PF53 i 0.753 0.224 11.247 <0.001 2.122 1.367~3.295
PKM2 0.112 0.031 12.940 <0.001 1.119 1.052~1.189
SIRT3 -0.488 0.130 14.191 <0.001 0.614 0.476~0.791

2.5 IfiLH PKM2 SIRT3 7K-F-Hiil SS £ Ik R A K 25
JHEE 2 PKM2  SIRT3 7K F- 1) SS H %
R A B 25 )5 /9 ROC |l £k, FF 31 5 il & i A
(AUC) , %55 W 7R . L3 PKM2  SIRT3 /K Baoph 2 —
HECA T SS B H G IKA R 4551 AUC 451
0.812.0.827.,0.924 , — F A I A4 A (B K T B 7l
W (Z/P=3.110/0.002 ,2.744/0.006) , W3 5 & 1.

S5 MW PKM2 SIRT3 /K-FH SS B i KA K 45 )% 1Y
hrE
Tab.5 Comparison of the predictive value of serum PKM2 and

SIRT3 levels for adverse clinical outcomes in SS patients

P o e DB
B N R AUC 95%CI  TURIE f5RE b
PKM2 33.68 pg/L 0.812 0.726~0.881 0.659 0.910 0.569
SIRT3 8.57 ng/L 0.827 0.743~0.893 0.610 0.866 0.476
—HEBA 0.924 0.857~0.966 0.829 0.866 0.695
3 % i

SS e REAT P JFE 2 B Be i 16 I PR R AL
SAE AR R YU AR T MU 2459 L A 5 D)
RESCRPAF LR A FE I U EE R I B SS iR 5 5 R
W I 2R Gk AR O DI RERE R 5 2 A 5
RERERG , B BUG 5 A AH M SOFA P43 A 1Y
T H B (BTS2, ELAE LSS BRI X
o)z A e Z SR T SE R bR S

PR e e e SR R S A S N IR T A 1 g
240 0 Ry 2R A S PR TR 1 5% 1 i e e A A, o b A B
25 A e S ARG 2V BN, AT fie 1 SS B84
FEREN . PRM2 & — R IR i DG B B S i, o Gy

B 1 i iE PKM2,SIRT3 K-F- Bl SS 8 il PRAS K45 ) i
ROC ik
Fig.1 ROC curve of serum PKM2 and SIRT3 levels for predicting

adverse clinical outcomes in SS patients

YOI R e O S E Y PR & S 2 VAT LA
NFRIE, B b R BE AR A O B PR 3R K 4 o b I
il AEARI R R R R R BE A PKM2 7 &
e/ B R R EA | PTIE A T A A g A, T
TG S S OGN F 3 I NOD FEZ iR E
SERBURROCHE 1 3 5 5 i, DA TN 1 5 48 1 s g %o i
ARG T PKM2 22 15 BE 1 “ Warburg
FERON ™, BELLE e 20 /N B W 4 A M1 M4k, R4
9 4 DR PR TR 628 240 V200, DT 9 % e 2 AH
SELERR T O LR A A IR AR il
5 PKM2 7K B T M 5 58 12 W7, (5 BE 18 0F 52
PKM2 Z 4 T3 ab 52060 FI R BEIE , 8090 J SS, A
9T R, SS B F 1MW PKM2 /K ik — 4 TH 5, HL B
9 I I T ey H e R R AR T B A ST i R R
F.o SS BH W LR S AR T | A LB ARG 3
Uiy | X SR PR S T 5 T S A | B AR RO =
PKM2, 2% PKM2 KF-FEr . PKM2 i AT REAIG
A T s e X R A 2 ) S T 2 10 2 A 8038, 18 o 1 e
HE] = AR B 38 3 Warburg RERLN” g 48 e 41 it 1
B TR AN S R - AR ARG S e, TR R
AT SN, N ZH A B AE | (e g1 2RO S EOR
Rl RS Jm % [RIE, PKM2 A5 o8 I A it 135 T
AL KRR, I AC P 2 v AN GO P
fig, gk — 20 B F A 5 DI HRE, NI BG I SS B E LT
JXL {jiZOi .

JHeFEAE 1 B i AR R PR XU SR AR B RT
AR R AR A TR BE T BE , 5 30 = B AR 1T 4E
A AN B A AN, 5 T AR T, T A E SS
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(AR B SIRT3 B IA TR 1 —Fh 2 2,
kALt , AN REE T 25 O BEALAVE R DR R TR | i
HAYR Jral ST S22 HEHEPVEM®Y . SIRT3
FE IR BEAE 4 OB b IR 22 55 | Bl i 461 5 Lok AR ) g
FE R NOD FEAZ AR $ER 25 M Sl AR DG 8 1 3 R/
VA 5, 12 0F e 75 E AR G 20k Bl 2 45 i b
SIRT3 BELRIF R AAR Dy BE | 1 il 58 M B | 240 B 0 1
A8 DT A e 7558 AR 56 0 WLAR 05 A i T 2 405
AW FE e T 5E B & L SIRT3 K R# K, 5
SOFA P43 AN 4 v R FACE FHR A E T (R FE
WF5E SIRT3 22 4 v F JL hil 52 56 Fn e J5 0 , 48 /0 ¥ I
SS, A KB, SS B H I E SIRT3 K if — 25 %
1%, HLREE R 15 I i R A, b e T i s A4
RIZE ., SS A 9Pk o B TR B 20 2 i AU A Th o7
I 2B | AT REIR AR AR T B SIRT3 Rk T, i 1l i
SIRT3 /KF-F#AK . SIRT3 i it 25 2 B Ak - 38005 £ Fh 2%
LA AT A, 2hst 2o R N W0 1) i RN —
PR R A B, e Fr 200 R e (AL 07, D2 28 B Tl e R
NI SS Ho 3 9 75 b J ke 36 i s 22, HOk
SIRT3 fig M il #% K -« B 55 48 P A5 5 3 I, 34 ot i 41
e AL 2 ZE BT A A R GoTh I, D AR 28 B ] TR
AOREHON ZHZRAS B R 5 [ SIRT3 REFe E LkL ik
JIES EL AT, 0 ) 2 A I AR A 5 %) 4 RO T, DT R
SS ERF I MG ARG 5

ARWFFEIE KB, B SOFA Ah, HLA 8 A ] =3 d
b SS A FET- RIS fE e X 5 BE A R —
O AHFSE ROC MR Wi, L PKM2 SIRT3 7K
SERIN SS R I R 45 R B ROC [T £k R 1 A543 51 R
0.812.0.827, - Z BCA I AUC I i 25 34 /111 & 0.924,
KT 5B Z2 25 G ML sCD73 /]y RNA-124a 3
KA TG 0.916, K T T4 257 Hy 1 51 2 5] 15
AR 0.907, XKML PKM2 SIRT3 /K1) g
YER SS BB I IR 25 Jmy 1 S B 30 00 45 A%, HL I v
PKM2 | SIRT3 7K V145 e I EL £ B8 vy 0 T 411K
4 & ®

2 LA, i PKM2 7K T SIRT3 7K F-FEAIG
5SS HE I N R AL T KU IE NG 56, —F AR}
i S 235 Joy ) 800 A (L9 v o ASBIFSEAF A — i SR PR P
2, ARG N Bt NREARIF Y, R BB AE A 5 B I
AR 5 LU A FEANAE A BE I A 1f 375 PKM2 | SIRT3 7K
S AR EAT B W, X L 41 Sz L R AR AR AL A A
PR SR B OE5R  HAh , ATFSE R IR AT AL
PESCEG | M ASRERA AR PKM2 SIRT3 35 SS &4k K R
BUH, AR AT £ ool KA ST, 45 & sh 7S Wil

LR SR YL, LASE— 20 WY Ll PR 102 A {1 2% A

FIHILA
3 o0 5 < AT A 7 A S 2 o ¢
1E& Rk A

HRE BRSSO R IR SRS 8 A e
FEMAFI I S T I B 8 SCH R ] B A ST
TR PORHE AR IR S B ; Ve my A2 . SEREAIF T G AR TR 4R
I
&% Lk
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[# ZE] BHM ETIIEFREY AR, F a8 I8 (Hp) BP0 B 48 20 it Jie i IO ASE 8 | S s R
FLRON 5 KUK R AL T IR MG SR MK TS . 75k [mIBTE R 2021 4F 1 H—2024 4F 12 A g HiRIX
ANREBEHANFHGA R Hp B2 M B 48 858 128 5], 4Pk A% DU 8 5 73 e fa g 20 96 15 R o ik J 21
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FZ2 0 TAERHE (ROC) Mk S ac i th R IPAE BRI AR R, SR BEDT 12 /A, 128 (il B P E R 2k 25.00%
(32/128) , ‘SPMAeE 41 A, P it SR 41 AR % = 60 % LU 91 B8 /&5 R FR B 4K (x2/P = 7.686/0.006, t/P = 5.243/<
0.001) ;T1~T3 B i it 4L ML PG 1 /K B EMF MU, PG I, G-17 1L-6 /K- B 3 & T % i fa e 4l
(F/P=21.853/<0.001,43.573/<0.001 ,34.068/<0.001 ,42.497/<0.001) ; ¥ ¥k B 40 APG 1 APG Il AG-17 ,AIL-6 K&
PG I PG \G-17 IL-6 25 Ak 2R 44 i T 96 8 1 40 (/P = 3.109/0.004 .5.077/<0.001 . 6.179/<0.001 . 5.455/<0.001 ,
3.132/0.003,5.538/<0.001,5.437/<0.001 ,6.445/<0.001) ; 2 A F Logistic [HIH#7 .7~ , PG 1 L5 PG 11 48L&
1. G-17 B0 1L-6 A5 10 &5k Hp B2 B R0 it J 1S fa e I [ OR(95%CI) = 1.213(1.031~ 1.426) |
1.128(1.026~1.240) ,1.074(1.005~1.148) .1.313(1.133~1.521) ] ; ROC £k 7, BRI i 28 N H A 0.934 (95%CI
0.871~0.997) , B Ry 0.875 ¢ = B2 0.958 , Tl 32 5 S PRss R LG, &g BT PG 1 PG (G-17,
1L-6 ZhAAEfh 23840 S A FOMIASE Y T T30 Hp B M08 M T 4% 28 35 0 ik Joe XU
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Construction of a predictive model for the progression of Helicobacter pylori negative chronic gastritis based on dy-
namic changes in serum biomarkers Zhang Chunfeng* , Zhang Miao, Liu Zhenglu.”™ Department of Gastroenterology,
Inner Mongolia People’s Hospital, Inner Mongolia, Hohhot 010017, China
Funding program . Inner Mongolia Autonomous Region Science and Technology Program Project (2022YFSH0014)
Corresponding author: Zhang Miao, E-mail. 18047192738@ 163.com

[ Abstract] Objective To construct a predictive model for disease progression in patients with Helicobacter pylori
(Hp)-negative chronic gastritis based on dynamic changes in serum biomarkers, so as to provide evidence for early identifica-
tion of high-risk patients and individualized intervention strategies. Methods A total of 128 patients with Hp-negative
chronic gastritis admitted to the Department of Gastroenterology, Inner Mongolia People' s Hospital from January 2021 to De-
cember 2024 were enrolled. According to disease progression status, the patients were divided into a disease-stable group and
a disease-progression group. Serum levels of pepsinogen | (PG 1), pepsinogen Il (PG II), gastrin-17 (G-17), and interleukin-6
(IL-6) were measured at enrollment (TO) and at 3, 6, and 12 months of follow-up (T1 - T3). The absolute changes and 12-
month change rates of these indicators were calculated. Lasso regression was used to screen core predictors of disease progres-
sion in Hp-negative chronic gastritis, and multivariate logistic regression was performed to identify independent influencing
factors and construct the predictive model. Receiver operating characteristic (ROC) curves and calibration curves were used to
evaluate model performance. Results Compared with the disease-stable group, the disease-progression group had a higher
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proportion of patients aged =60 years and a longer disease course (X°/P=7.686/0.006, t/P=5.243/<0.001). At T1 - T3,
serum PG I levels were significantly lower, while PG I, G-17, and IL-6 levels were significantly higher in the disease-
progression group than in the disease-stable group (F/P=21.853/<0.001, 43.573/<0.001, 34.068/<0.001, and 42.497/<0.001).
The APG I, APGIT, AG-17, AIL-6 values and their corresponding change rates were all significantly higher in the disease-
progression group than in the disease-stable group (£/P=3.109/0.004, 5.077/<0.001, 6.179/<0.001, 5.455/<0.001, 3.132/0.003,
5.538/<0.001, 5.437/<0.001, and 6.445/<0.001). Multivariate logistic regression analysis showed that the change rates of PG I ,
PGII, G-17, and IL-6 were independent risk factors for disease progression in Hp-negative chronic gastritis [ OR(95% C/)=
1.213 (1.031-1.426), 1.128 (1.026—1.240), 1.074 (1.005-1.148), and 1.313 (1.133-1.521), respectively ]. ROC curve analysis
showed that the area under the curve of the model was 0.934 (95% CI: 0.871-0.997), with a sensitivity of 87.50% and a spe-
cificity of 95.83% . The predicted probabilities were highly consistent with the actual outcomes. During 12 months of follow-
up, the disease progression rate among the 128 patients was 25.00% (32/128). Conclusion The predictive model constructed
based on the dynamic change rates of serum PG I, PG I, G-17, and 1L-6 can predict the risk of disease progression in pa-

tients with Hp-negative chronic gastritis.
[Key words ]
model; Nomogram
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R PINHE RS PO B E A PR B LA
Tab.1 Comparison of clinical data between patients in the disease

progression group and the disease stability group

MBI (%) ] 0.261  0.609
5 49(51.04) 18(56.25)
b8 47(48.96) 14(43.75)
AR H1(%) ] 7.686  0.006
=60 ¥ 36(37.50) 21(65.62)
<60 % 60(62.50) 11(34.38)

R EE L (225, ke/m?)  23.63+2.38  23.26£2.45  0.760  0.449

TR (xs, 4F) 6.13£2.58 8.97+2.87  5.243 <0.001
WAR R [ (%) ] 28(29.17) 10(31.25)  0.050 0.823
R B(%) ] 22(22.92) 9(28.12) 0.355  0.552
BB B(%) ]
WAk 27(28.12) 11(34.38) 0.449  0.503
e 15(15.62) 6(18.75)  0.171  0.679
faiNEy 32(33.33) 9(28.12) 0.299  0.585
THKER 38(39.58) 14(43.75) 0.173  0.678
Berh [ 41 %) ]
[=1lINiS 26(27.08) 6(18.75)  0.889  0.346
HE RS 17(17.71) 5(15.62)  0.073 0.787
R MLBE 14(14.58) 8(25.00) 1.830 0.176
HEBEGEL[HI(%)]  15(15.62) 3(9.38)  0.345  0.557
i PRAEAR [ 9 ( % ) ]
BRI 74(77.08) 22(68.75)  0.889  0.346
Bty 68(70.83) 18(56.25) 2315 0.128
9 T 90(93.75) 26(81.25)  3.065 0.080
K 72(75.00) 20(62.50) 1.855  0.173
PIRIEH B (%) ] 0.563  0.967
IREARHHE 28(29.17) 11(34.38)
AR 20(20.83) 6(18.75)
25 23(23.96) 7(21.88)
[IER 15(15.63) 4(12.50)
HoAthy 10(10.42) 4(12.50)
OLGA J3- [ (%) ] 0.578  0.447
0~ I 90(93.75) 28(87.50)
I~ IV 6(6.25) 4(12.50)
PEE TR B (%) ] 0.206  0.650
B[ = e 68(70.83) 24(75.00)
EE e 28(29.17) 8(25.00)
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3% PG 1 KP4 TO B B bk 55, s PG I
G-17 JIL-6 K48 TO By 22 A= 3 (P<0.01) , 2
2 TO Bf Iy PG 1 PG I [ G-17 [ 1L-6 /KF Lb 4, 22 5%
TG AR L(P>0.05)  T1~ T3 I, %55 7 e 41 1M i
PG [ KV R TR i e 4, PG 1T \G-17 .IL-6 /KF
B TR EA (P<0.01) , WE 2,
2.2 241 PG 1 PG G-17 IL-6 B &S24k L #¢
PR PE L APG T APG I AG-17 (AIL-6 & PG 1 |
PG Il [G-17 \IL-6 ZB LRI /5 THfe i 41 ( P<0.01) ,
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Tab.3 Comparison of dynamic change indicators of serum markers

(x#s)

between the disease progression group and the disease sta-
bility group of patients

) Vs ik g4

# b AR PRERL e
APG I (pg/L) 20.11+4.62 24.56+7.64  3.109  0.004
APGIl (pg/L) 6.38+1.43 7.99£1.90  5.077 <0.001
AG-17( pmol/L) 1.76+0.45 2.39£0.64  6.179 <0.001
AIL-6(ng/L) 4.11%1.06 5.43£1.52  5.455 <0.001
PG I LR (%) 15.83+3.00 19.29+5.99  3.132  0.003
PG I ALK (%) 22.70+5.62 29.18+6.06 5.538 <0.001
G-17 ZBHH (%) 31.08+7.96 43.48+12.06  5.437 <0.001
1L-6 LR (%) 33.66+4.20 46.38+10.90  6.445 <0.001

2.3 LASSO [IHff#E Hp BAVEME PE E R 50 R i
fERHZ KA R R E b B S A AR ke b
(APG T APGTl \AG-17 AIL-6 }2 PG 1 PG .G-17,
IL-6 2846 3%) VB Mg AR T 40 A LASSO 1350 #r, R
FAZE SR 2 AEST S8 N, B N B R, &k
AR [ 2R B R 46 2 0, DL 1538 IR IE 25 21

R2

R R T AR HEGR SRR H N = 0.063 , IR A
PREE 4 MEEZRRBUE &, WK 2, % R APG T |
APG II (AG-17 F1 AIL-6 [ [H1 5 R EHE 46 2 0, e &
e PG 1 284638 PG I 84638 G-17 22 L3 HN 1L-6
AR 4 TR, WA G L2 R W,

B 1 LASSO [HIHRBALK

Fig.1 Change plot of LASSO regression coefficients

2.4 ZHEK Logistic MIH4HT Hp FIH:2 1 B R B0
BERAAER HZ LL Hp B R 12 1 B 48 9 ot
(JE=1,7=0) AHAE, ¥ LASSO [l 9 i i i1 4
RO N K 78 B AR &, T 2 &K Logistic [543
Br, @R B . PG T AR PG AL R G-17 48
fER s IL-6 A8 L3R o Hp RS 1 B 2 i ik
F ST fE RS 2 (P<0.01) , ILER 4,

2.5 Hp BP0 1 2 05 328 Joe 1 o000 4SS 78 g el I 55
W T ZHE Logistic MIHHr45 R, % PG 1 224k
F PG IR G-17 b3 1L-6 2B b3 4 Ml ST 5%
M R 28 0 ARSI R 2 Hp BH RS 1 B 2 5 o it 8 JXL

P R R A 5 P R s LR W) IN (RS PG I (PG IU (G-17 IL-6 K- HL#R (wss)

Tab.2 Comparison of serum marker levels at different time points between the disease progression group and the disease stability group

of patients

4 i PG I (pg/L) PG (pg/L) G-17(pmol/L) IL-6(ng/L)
Sy Y TO 128.56+25.32 28.56+6.32 5.89x1.78 12.34%3.56
(n=96) Tl 132.89+26.15 26.15+5.89 5.23+1.65 10.89+3.21

T2 140.23+27.48 24.32+5.67 4.67+1.52 9.56+2.89
T3 148.67+28.56 22.18+5.34 4.12£1.43 8.23+2.56
P ik R 2H TO 126.89+24.78 27.89+6.15 5.76+1.72 12.15+3.48
(n=32) Tl 118.76+23.56 30.23+6.54 6.54+1.89 14.23+3.76
T2 109.54+22.89 33.56+7.12 7.32+2.01 16.56+4.12
T3 102.34£21.78 35.89+7.56 8.15+2.16 17.59+4.56
F/P Bpta e AN (E 9.504/<0.001 18.149/<0.001 8.704/<0.001 12.359/<0.001
F/P itk 4 I 8.980/<0.001 9.313/<0.001 9.996/<0.001 12.069/<0.001

F/P K[ 5 41a{E 21.853/<0.001

43.573/<0.001 34.068/<0.001 42.497/<0.001
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Fig.2 Cross-validation for selecting the penalty parameter N in the
LASSO regression model
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Tab.4 Multivariate Logistic regression analysis of the risk factors

R Y

for disease progression in Hp-negative chronic gastritis

HWo% B SEfH Waldfti P ORfH  95%CI
PG I ZE4b%%E  0.193 0.083 5.439  0.020 1.213 1.031~1.426
PG I AL E  0.121 0.048 6.204 0.013 1.128 1.026~1.240
G-17 ZLFEE  0.072 0.034 4467 0.035 1.074 1.005~1.148
IL-6 Z84L3%E  0.272 0.075 13.139  <0.001 1.313 1.133~1.521

W6 TR AL AR Y 1] 05 5 R R logit (P) = —20.262+
0.193xPG [ Z84LE+0.121xPG 11 281 +0.072xG-17
LR +0.272%11L-6 AR M0 Hih | P RoR BE R AR
s 1 JEE B T A % logit (P) = In[ P/(1-P) ];PG I |
PG Il [ G-17 IL-6 A5 fb % g | 455750 ot 000 £ 3 s i Je XL
Bk, LI 3. R M AR TR T 45 SR S PR 4 )R 1
—BhE A eI £ S5 R R | TIO  2k 5 EAR
EREZIT R s AR TN ME 5 5 S PRy i i kA R —
FPERH s Hosmer-Lemeshow #3645 58 i 78 x2=5.359,
P=0.719 , #F—P5m AL G B RAF oK UL B @A 1
T, WLIED 4, R AR R DX 20 10 8 5 R 0t i R
HIRETT 2 ROC 2k, 25 R IR, BRI B Hp
FAVESS P H R 9k 3 B 1) AUC A 0.934 (95% CI
0.871~0.997) , HURE N 0.875, K 5 N 0.958, 2
BAGECH 0.833, HE 7R A5 R ELAT B 4 1) ) ) 3k dg , L
K5,

3 Hp BITEAS R B 5500 7% A 51 26 P Tt A2 14
Fig.3 Nomogram predictive model for disease progression in Hp-

negative chronic gastritis
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Fig.4 Calibration curve of the Nomogram prediction model for dis-

ease progression in Hp-negative chronic gastritis
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Fig.5 ROC curve of the Nomogram model for predicting disease

progression in Hp-negative chronic gastritis
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S R MR A B B R BRAIL R R s 2 S A

FEE R A B R A B LB, AR PRI AT AR 4 G 4 53 0
G-17 ;24 B IR ak B R 2240 T 308 1R /by e A
PR RAS IR AT i S AL R HE G-17 Bk . G-17
FUA R 8 RS 2 0/ (R AR08 M 4 1 B g 7 55
K IAT T BERG SR R 0 B A T TR
SR A TR A R AR AR RS H Ik, G-17
I Bh AR AL AT BE DA R0 A V8 1 A ARG 5 2 AT Thi
J Wy 2 J

1L-6 7K shZs TH s W 7 | 2P s by 95 22 380G vl
AEJE Hp PRI M R Uk R ) HEHLH], 10-6 j& 2
F RGN T, 25 PRI ZE A eIy L R4l
LW E S R R Hp B, A 5%
PESEE BT B 25 B e R B PR AT ] R A
RN AR B A R M R BDIRAS . R = Y 1L-6
AL Janus WG/ 15 5 % 5 % S0 - SO I
T «B SE(F 5K, I 5 1 20 B 12 i A R 9,
55 8 2R BE B 45 5 A8 IR 1 B A0 i 5 e
FEPO ) XSRS A C T 1L-6 B35 B A 1
S5 405 K S mi g AR T B B4 B9 9 44538 AR — B, [
PR SIS WD & P PR 7T B b BRG] 2 ke
PRI SRS

AL LASSO InlH ik i PG 1 28463 PG I
AR G-17 AE AR A IL-6 254k % 4 TiHE 45, 4 B R
W B AR S4B S P SO Bl R R T S R
PE UG S B R, JE T RS bR EE A T AR
Y 2 G s A AR T ARE R 5 S PR K AR MR L
I —EPE  ROC 2 T AR 0.934, KB AL A
BRI XA BE A3 T B — s ) 4 R S A, 3
25 WD 13 B A5 A O R AR A R RS T 4 T M
R Y AR R A A B T O B RS T 245 SR 0 B
BRI SER 2 ABE A B A B R TR o e ey
AU BB, A s B 7 3 s A A 1 B e AR T
7 RIS

AR FAIAEAE— B SR BR A, B 2, A 5% Ry B vp
O IFEARHTREVENE ST, T BEAF e e BRI 1y, BIF X 4518
BIAMEMEA IR, Houc, BE VTR R 12 A~ H SR
TR e SR P o 5 E— 25 TP Al R, A
58 M ARAE I ST AR A o AR R R A7 36 3E , Hoz AL fig
TP, eAh, ASBIFFE A0 A B 16 258 48 A AH X A
BR,RERS C N B 3l &= S HA W FE A= )b i
YT AT AR T J 22 vl | RBE AR 110 iy RS 1 A
5%, SERK AT E] , FF 78 00 57 A HE P 2R A7 AN 560  [H]
B R0 AR 22 10078 B 75 0 S I IR AR A, LAtk — 25 1k
BT 4 = T A5 R



BEXER AR5 2026 4E 9 A4 25 45 9 )

Chin J Diffic and Compl Cas, September 2026, Vol.25,No.9

- 1061 -

4 & ®
3% PG 1 PG .G-17 Fl IL-6 B sh 27451k 5 Hp
FIvEtRPE B Rt R UM G, T LikfebrAsfb
iW@MWmmﬂﬁﬁ?ﬁmE%Fﬂﬁ@Eftb
e AR S TR 5 s 2 vy JRUI: £ 8 A R ol 2 30 2 )

A E BT IR S %
T i e 52 T 4 7 WA 5
1 STk A B

AR WITER RS BT, B B B 5 200 1 U 5 ik
W W I BSOS SRR 22 181396 5 ) 9% 3% AT SE T3
3N AEFERTFE T 1], SR BEROR SO 18 e
&% 3k

[1] Wang L,Jiang W,Li H.Global ,regional , and national burden of gas-
tritis and duodenitis from 1990 to 2021 with projections to 2050 A
systematic analysis of the Global Burden of Disease Study 2021[J].
Int J Med Sci, 2025, 22 ( 11 ). 2570-2582. DOI. 10. 7150/
ijms.109762.

[2] SRark, WA Wl 4 181 E 48 M MIC-1,CGRP S5H4T]
W T SRR 22 ] 1) OC 3R B LI R R SC[ T ] B M 2= 7, 2025, 24
(8):949-953.D01:10.3969/j.issn.1671-6450.2025.08.011.

[3] Delgado-Guillena P, Velamazan-Sandalinas R, Jiménez Sanchez J, et
al.History and clinical guidelines for chronic atrophic gastritis and
the assessment of gastric cancer risk [ J ]. Gastroenterol Hepatol
(Engl Ed) ,2023,46(9) :727-731.DOI; 10.1016/]. gastrohep.2023.
09.001.

[4] SWaEwe, XIS, /R, A EAR18 M B R Hp RS M
NF-kB G-17 IGF-1 RS R 5L J]. BEMER 2% Ak, 2025, 24.(10) -
1200-1204.DOI:10.3969/.issn.1671-6450.2025.10.009.

[5] KK e, whEhn, % E48 0 H 48 &S M TLR4
MyD88 NF-«kB & PG /K-F-Z54L 5 Hp B 28 kA5 K 58 0 2 i
MR [I]. ML BE 4, 2023,29(10) ; 1629-1634.DOI ; 10.3969/.
issn.1006-6233.2023.10.008.

[6] thieBEZsy hiemESE gkt PR ES R 525, 5.
MMEE RILZ 2T R RS (2019 4F) [J]. P AR 2R B W 44 5K
2020, 19 (9 ). 768-775. DOI. 10. 3760/cma. j. cnl114798-
20200706-00785.

[7] Misiewicz JJ.The Sydney System:A new classification of gastritis.In-
troduction[ J].J Gastroenterol Hepatol, 1991,6(3) :207-208. DOI .
10.1111/.1440-1746.1991.tb01467 .x.

[8] Rugge M,Genta RM.Staging gastritis: An international proposal[ J].
Gastroenterology ,2005,129(5) . 1807-1808. DOI 10. 1053/j. gastro.
2005.09.056.

[9] Yao H,Liu T,Chen Y et al.Dysregulated gastric microbial communi-
ties and functional shifts in chronic atrophic versus non-atrophic gas-
tritis; A Helicobacter pylori-Negative observational study [ J]. BMC
Gastroenterol, 2025, 25 (1) 304. DOI. 10. 1186/s12876-025-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

03900-4.
B T ST BH LT CDA7 K5 e T I T R e S 18
PEZEAPEE R R [T]. E PR AR 28, 2022,42(4)
237-242.D0I:10.3969/].issn.1673-534X.2022.04.008.
FRARS , R, BRIAT 25 PGR . G-17 .miR-27b-3p X1 1% & &
B TR A RAVEZE B9 WM A [ T]. IR BE24,2022,62(25)
73-76.DOI:10.3969/j.issn.1002-266X.2022.25.018.
Rugge M, Bricca L, Guzzinati S, et al. Autoimmune gastritis ; Long-
term natural history in naive Helicobacter pylori-negative patients
[J].Gut,2023,72(1) :30-38.DOI:10.1136/ gutjnl-2022-327827.
Zhao J,Tian W, Zhang X, et al.The diagnostic value of serum trefoil
factor 3 and pepsinogen combination in chronic atrophic gastritis; A
retrospective study based on a gastric cancer screening cohort in the
community population [ J ].Biomarkers,2024,29(6) ;384-392.DOI;
10.1080/1354750X.2024.2400927.
Lin XK, Wang WL. Analysis of high risk factors for chronic atrophic
gastritis[ J].Saudi J Gastroenterol , 2023,29(2) ; 127-134.DOI; 10.
4103/sjg.sjg_383_22.
Xue P.Serum level of (interleukin (IL)-2,1L-10, tumor necrosis fac-
tor (TNF)-a, motilin ( MTL) , gastrin ( GAS) , pepsinogen ( PG) ,
after adjunctive treatment in patients with chronic atrophic gastritis
[J].J Med Biochem, 2025, 44 (7). 1505-1514. DOI. 10. 5937/
jomb0-56027.
Zhang T ,Zhou X,Meng X, et al.The potential value of serum pepsin-
ogen and gastrin-17 for the diagnosis of chronic atrophic gastritis at
different stages of severity: A clinical diagnostic study[ J].BMC Gas-
troenterol ,2025,25( 1) :428.DOI:10.1186/512876-025-03996-8.
Sivandzadeh GR,Zadeh Fard SA ,Zahmatkesh A, et al.Value of sero-
logical biomarker panel in diagnosis of atrophic gastritis and Helico-
bacter pylori infection[ J].Middle East J Dig Dis,2023,15(1) :37-
44. DOI:; 10.34172/mejdd.2023.318.
Xu J,Li SX,Liu D,et al.Diagnostic value of serum pepsinogen, gas-
trin, and carbohydrate antigens in gastric ulcer and gastric cancer
[J].World J Gastrointest Oncol, 2025, 17 (6) : 105931. DOI: 10.
4251/wjgo.v17.16.105931.
Kirkik D, Uygun Klzmaz Y, Kalkanli Tas S.Advancing early detection
of gastric cancer through serum cytokine profiling[ J]. World J Clin
Oncol ,2025,16(10) :109736.DO01;10.5306/wjco.v16.110.109736.
Li M, Shang H, Liu Q. Icariside Il suppresses NF-xkB/STAT3
signaling to prevent the progression of chronic atrophic gastritis
toward gastric cancer[ J].J Clin Biochem Nutr,2026,78(2) :158-
167.D0I:10.3164/jcbn.25-203.
Geng 7Z,Wang L, Yan X, et al.Qingxie Fuzheng granules attenuate
cancer cachexia by restoring gut microbiota homeostasis and sup-
pressing IL-6/NF-kB signaling in colorectal adenocarcinomal J].He-
reditas ,2025,162( 1) :178.DOI;10.1186/s41065-025-00577-3.
(ks H 97.2026-04-17)



- 1062 - SEMENG A ik 2026 4F 9 A5 25 555 9 ) Chin J Diffic and Compl Cas, September 2026, Vol.25,No.9

[DOI]  10.3969 / j.issn.1671-6450.2026.09.007 {I%' ’ﬂﬁ% z L%ﬁ’%‘@
PSPC1 TGF-B, K ZRIE 5 B Ik R FRARRE /Y
FH A Kl RN (B

MRovaR SUE# BobeAR B ah BLE

hing

FEETH . WAL B8RRI A BT H (2024HBA208)

PER BT . 434000 WIILIRIM JRMI TSR — N RIEEBETN AL AR CR/IMR FLERR BB ) 5 430022 aiL, e R R 2 T 5%
2% 2 e o I BIh A B B I Rl (2R ) 5 441021 WALEEPH W0 SR o B 38 BE T 0o B B T AL IR (B2 )

WAEMEE . BUAE , E-mail : 547742681@ qq.com

[ E) B B EAIEEL paraspeckle 2053 1(PSPCL) LA KA 1--B, (TGF-B, ) 761k -5 it G P4
HERIAR G RS LG RN (B, ik #EHK 2022 4F 1 H—2025 4E 1 AN 15 — N R ER: 540 SCB2E B g 2
PR oG BE B 2T Y B R SR 98 B B A, 15 RSN R 53 41108 R X RRA . SR S I 9Ot 1 2R G ek
A PSPC1 \TGF-B, 23k ;2R Spearman kA K Pearson #1431 PSPC1 \ TGF-B, Fik5 B I A BRAFE
BRI s SR I ROC Hh 2 340 B 4122 PSPC1LTGF-B, FRik T & i /3 WU A B A M B ; R Cox [ IH 43477 A1
Kaplan-Meier [ T BB BUGREMNE, R  PSPC1 . TGF-B, #iktbi:, B4 M@ H LR T B imdlEss
ZHAURN RHEXT B2 (F/P=597.699/<0.001,231.568/<0.001 ) ; 5 5 2H 8 TL B2 & B AR Fe 2 (MSTARZS MSI-H) i 28745
B (tTMB) > 10 Z2725/JEREIE FEEFE DNA (ctDNA) BHM: JEA I8 40 ( CTC) 8 %>5 4~/7.5 ml Ll & T R
PN BRZH (x2/P=4.013/0.045 .17.565/<0.001 .50.933/<0.001 ,26.508/<0.001) ; 15 9 2 i J5 A~ B V.2 Jih 9% 21 21 PSPC1 |
TGF-B, Fik¥ BE S TG RIFTLH (1/P=7.156/<0.001 .8.037/<0.001) ., B F2H M 202 PSPC1 TGF-B, £k 5
S HL b TR S N RRE (MSTRZS MSI-H) &£ 6 A 26 (PSPCL; /P = -0.726/0.021 , - 0.208/0.040; TGF-B, . 1/
P=-0.649/0.027 ,-0.247/0.014) , 5 tTMB, ctDNA . CTC & %% TNM 433 5 1IE 4 5& ( PSPC1:7/P = 0.709/0.016 .0.618/
0.034 .0.651/0.041 ,0.722/0.028 ; TGF-B, : r/P = 0.574/0.005 .0.629/0.019 .0.633/0.018 .0.615/0.002) ., PSPCI ,TGF-B,
FRUOMh R T YO R i R U AN R AT R TR AR (AUC) 4351024 0.631,0.615.,0.844 , 1A Tl L T 45 B S50 B0l 4 &
(Z/P=17.137/<0.001 ,6.902/<0.001) ; 5 B ~ Fp 434k MSI AR MSS (TMB> 10 75/ J6 il FE  ctDNA BHE  CTC %>
54/7.5 ml ' TNM II-IVH#] PSPC1 5 K35 | TGF-B, = R E N BE WA R ML &8 K E [ HR(95%CI) = 2.841
(1.875~4.304) 4.586(2.351~8.947) .3.487 (2.018 ~ 6.025) .3.174( 1.933 ~ 5.212) ,4.289 ( 2.546 ~ 7.224) . 4.660 ( 2.593 ~
8.373) .3.959 (2.464~6.362) 4.267(2.200~8.277) ] ; PSPC1 =0.86 H. TGF-B, =0.94 & ¥ i F A7 4= WK T PSPCl<
0.86 B{TGF-B, <0.94 [ B8 i (Log Rank X2 =9.265,P<0.001) , £t BiEHL PSPC1  TGF-B, 3551k AR HAFIE |
A R EVRYT S AN RS IR G, WIS DRI REINAE B 9 TUS PEAL 1297 7 il v oA B s A I RN

[K$BiF] B paraspeckle 2143 1; ALK F-B, ; G ARG FREFE ; TS
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Correlation and clinical value of PSPC1, TGF-B, and clinicopathological features of gastric cancer Chen Xiaoyin" ,
Kong Fanjing, Ao Xianwei, Li Jingjing, Yan Yuerong. * Department of Gastroenterology, The Second People’s Hospital of Jing-
zhou, Hubet, Jingzhou 434000, China
Funding program Hubei Provincial Natural Science Foundation (2024HBA208)
Corresponding author: Yan Yuerong, E-mail. 547742681@ qq.com

[ Abstract] Objective To analyze the correlation between PSPC1 and TGF-f, expression in tumor tissues and clini-
copathological features of gastric cancer and to study their clinical value. Methods From January 2022 to January 2025, 98
patients with gastric cancer treated at the Second People' s Hospital of Jingzhou City and the Central Hospital of Xiangyang
Affiliated to Hubei University of Arts and Sciences were selected as the gastric cancer group (GCC group), and 53 patients
with benign gastric diseases were selected as the control group. PSPC1 and TGF-f, expression were detected by quantitative
real-time PCR. Spearman's rank correlation was used for correlation analysis. ROC curves and DeLong' s method were used
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to compare the predictive value for poor prognosis. Multivariate Cox regression analysis was used to analyze the risk factors
for poor prognosis. Kaplan-Meier method and Log-rank test were used for survival analysis. Results The expression of
PSPC1 and TGF-, in tumor tissues of the GCC group was significantly higher than that in adjacent normal tissues and the
control group (F/P=597.699/<0.001, 231.568/<0.001). The proportion of patients with MSI-H status, ctDNA positivity, tTMB >
10 mutations/Mb, and total CTC >5/7.5 ml in the GCC group was significantly higher than that in the control group (x°/P=
4.013/0.045, 17.565/<0.001, 50.933/<0.001, 26.508/<0.001). Patients with poor to moderate differentiation, MSS status, tTMB >
10 mutations/Mb, ctDNA positivity, total CTC >5/7.5 ml, and TNM stage Il - IV showed significantly higher PSPC1 and
TGF-B, expression compared to those with well-differentiated tumors, MSI-H status, tTMB <10 mutations/Mb, ctDNA nega-
tivity, total CTC <5/7.5 ml, and TNM stage I - Il (#/P=6.075/<0.001, 2.086/0.040, 4.308/<0.001, 3.247/0.002, 3.227/0.003,
3.638/<0.001, 2.529/0.013, 2.502/0.014, 2.453/0.016, 3.895/<0.001, 2.240/0.027, 3.273/0.001). PSPC1 and TGF-f, expression
in tumor tissues was significantly correlated with pathological differentiation grade, MSI status, tTMB, ctDNA, and total CTC
count (r/P=-0.726/0.021, —0.208/0.040, 0.709/0.016, 0.618/0.034, 0.651/0.041, 0.722/0.028, —0.649/0.027, —0.247/0.014,
0.574/0.005, 0.629/0.019, 0.633/0.018, 0.615/0.002). The AUCs for predicting poor prognosis in gastric cancer patients using
PSPC1, TGF-B,, and their combination were 0.693, 0.678, and 0.895, respectively. The combined predictive value was
superior to either marker alone (DeLong method: Z/P=7.137/<0.001, 6.902/<0.001). Poor to moderate differentiation, MSS
status, tTMB >10 mutations/Mb, ctDNA positivity, total CTC >5/7.5 ml, TNM stage Ill - IV, high PSPC1, and high TGF-B,
were independent risk factors for poor prognosis [ HR(95% C/)=2.841 (1.875-4.304), 4.586 (2.351-8.947), 3.487 (2.018-
6.025), 3.174 (1.933-5.212), 4.289 (2.546-7.224), 4.660 (2.593-8.373), 3.959 (2.464-6.362), 4.267 (2.200-8.277)]. At the fol-
low-up endpoint, 63 gastric cancer patients survived and 35 died. The median survival of gastric cancer patients with PSPC1 =
0.86 and TGF-B, =0.94 was 26.45 months, which was significantly lower than the median survival of 31.19 months for pa-
tients with PSPC1 <0.86 or TGF-B,<0.94 (Log-rank X°=9.265, P<0.001). Conclusion PSPC1 and TGF-P, expression in
tumor tissue is closely related to clinicopathological features, targeted immunotherapy response, and adverse prognostic events
in gastric cancer. Combined detection of both markers provides higher clinical value in prognostic assessment and treatment
planning for gastric cancer.

[ Key words ] Gastric cancer; Paraspeckle component 1; Transforming growth factor-B,; Clinicopathological
features; Prognosis
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B gastric cancer,GC) BT PEAS 297 T Z il 1 #MEFE
FE MR S G R E AR AR, ML IR R bR 1.1 IRERYERE  1EHL 2022 4F 1 H—2025 45 1 A3

YA R ST R L T B BT
AT, LA AE FRAE RN 23 7 A ) 2 05 B R S
(10 5 PR 00 76 7 9 127 o e B0 B A I R (L
paraspeckle 2143 1 ( paraspeckle component 1,PSPC1) AJ
A A B T A R A W 2 AT O A 2 R L
il 2 5 IR AR R A A K B,
(transforming growth factor-B,, TGF-B,) 7£ B & 1 B A
XUERAE Y < P SO 410 ] 987 0 Y 3 5 O 8 3 0 T e 4
TIEEBONE , WS )3 3 £ 2 b B — 18] B % Ak ( epithelial -
mesenchymal transition, EMT) f %t 32 36 i% 4k 5y 15 9 2F
J& | PRI T A Sk g ) T b R ) R YT R S B
FERIL, PSPCI I3 TGF-B, 3Kk, 55 TGF-B,
(RIIETE K HAR MM 1 EMT A% A% #2057 H A,
PSPC1 TGF-B, 5 '8 Ao HIL il i K S 1k K Gl PR 1
R (= i N P N[ = T T A
PSPC1 TGF-B, ik 51l RS FUREAE A4 AH DG P S L i
PRUME, BRIEUT

T8 N REE e 5 1At SCHE 2 e B e 3% P 7w IR B
29T B R E 98 I B R AL, SR FIN T Y
B R (B IR S AT U B R B2 2) B
53 1k R XS B, 2 AR PR LA, 22 7 R4S
THER X (P>0.05) , AT HE, W3 1, A& E
B = 2 40 P 2% 51 23 W AZ AL 1fE (JZEY-057 ), B # Fil/B§
KB R B AE R B,

1.2 FRBIBERFRE (1) W AFRAE. OWI2 B EH Bk
HRG A2 N B s QREAEARAT TR 1) S e RSy
FECIRTT ; QI KR 58 5, A W H 9 pTNM 5§,
cTNM 4340 ; @ R] B W A s B 21 (1 e e RS
RHEARA) o (2) HEBRAR . OBETT U # ; @11 1k iE
MR SR 25 FL ;BB AR ok & 567808

1.3 s bR5 75k

1.3.1 PSPC1.TGF-B, mRNA F kA& . B H i i &
WRARAE I T AR5 0988 21 21 98 55 2 40 % RPN IR
2 B BRI R 2, SRR AR AZ R (RNA) 5 & U
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Tab.1 Comparison of clinical data between the control group and

the GC group

5 H E(‘ffi A‘ffﬂ (Efg;ﬂ) Xl P

PERI (%) ] B 33(62.26)  58(59.18)  0.136 0.712
4 20(37.74)  40(40.82)

AEWE (2xs, %) 60.79+8.16  61.45+8.37 0.467 0.642
BMI(x+s, kg/m?) 23.4623.15 23.19£3.24 0.493 0.622
TG 4 [ 191 ( % ) ] 26(49.06)  45(45.92) 0.136 0.712
RIS HI(%) ] 7(13.21)  10(10.20)  0.311 0.577
TR (s, 4F) 1.71£0.45  1.67£0.53  0.466 0.642

TRAENLE [ (%) ] B3 16(30.19)  30(30.61) 0.071 0.965

Bk 26(49.06)  48(48.98)
FET 11(20.75)  20(20.41)

HP B[ (%) ] 32(60.38)  60(61.22) 0.017 0.918
RAPFLRBAE[ (%) ] 21(39.62)  36(36.73) 0.122 0.727

PSPC1 TGF-B, mRNA ik, SCHF 5 i 5 & il 6
RARZR 25 pl, §7 38 52 FR T . 50° C HF 220 1k
1 min 95°C FFZEHIZ UL 8 min 95%C FFLLAEE 10 s,
60°C 5423E K 45 s 95C 2tk 10 s 60°CHFEE 10 s
95CHFLE12 s 51 WFHI WL F 2, LA B-actin AN, K
HI 22448 PSPCL TGF-B, AR F A& | HU(E B %
/R PSPC1 TGF-B, [ mRNA ikl ,

#F2 PSPC1.TGF-B, KXNBHH5|HF5

Tab.2  Primer sequences for real-time quantitative polymerase
chain reaction ( qPCR ) expression of PSPCl and
TGF-B,
A LIS TS
PSPC1 5’ -CTTGCCAGAGAAGCT- 5’ -CAAGAGCCTTCCATC-
GATGCAG-3’ GAGATGC-3’
TGF-B, 5’ -TACCTGAACCCGTGT- 5’ -GTTGCTGAGGTATCG-
TGCTCTC-3’ CCAGGAA-3’
B-actin 5’ -CACCATTGGCAATG- 5’ -AGGTCTTTGCGGATG-

AGCGGTTC-3’ TCCACGT-3’

1.3.2  {TMB ctDNA  CTC Sz MSI PR 75 45 5[] 40 128 VA
SPAHOCHE bR . IR 2 2 5722 11 4f ({TMB ) SR T Ko-
techa &5"®' panel $1 [ {0 7 25 KT , G5 00 A Ay 3% 4G 21
2y b g o B 20 2, G 3 R & A 38 [E Foundation
medicine 23 H] foundation One cdx (fledx) , 250 h <
10 275/ JR B KL F > 10 98 42/ IR Tl A 5 16 27 b 7 DNA
(ctDNA) SR Gale %5 panel $8 il I J5 325 46 0 , 446 11
FRA N Dk i 10 ml, 460 42855 & 52 [ Foundation
medicine 23 F] foundation One liquid cdx , 45 %43k BHPE
FBHYE PG R MR 40 ( CTC) 2R FH Dirix 251 %

AR+ B E D/ G 98 A AR VR A I A T R 6 3
biosystems v H| HBY Cell
circulating tumor cell kit, K Il A5 A< A Bk I 10 ml, 45
W h<541/7.5 ml fI>5 4~/7.5 ml, L DREATE
PE(MST) KA Amato %5 3L R 41/PANEL 1l #3546
DU ARSI AR AR Sy 35 6 4 2 s Jiv e s BHLZEL 280 A ) 6
A ER A BE 22 ) Oncoscreen plus , 45 50 il TR
i RFAE (MSLIRAS MSI-H) Fl i TR 54 52 (MST AR
A MSS)

1.3.3 BEVIE A AAFGiT LW Wa )5y B
BER 6 MR 1K, LA 2025 4F 12 A,
GEIH A KB A RF: . FUSEA R SF0E O RE
ViR A B R 2R BT R kA BRSO
E AT R, WIERETTZS Rk B R B o b BiUs
R A2 56 5 i fe A R4 42 ],

1.4 Sl SRH SPSS 21.0 #4181 5
BT THECTORE LU EC B B LY (% ) 6w, 4L 18] 35k
x> Ko F5 4 IEAS A BT R L axs Fm 2 4
(] LR ST AR AR ¢ K56, Z 21 E LR F A5 5
K H Spearman Tk 4 5¢ 5, Pearson A 5& 43 #1 PSPCI |
TGF-B, ik -5 8 I PR BRAFAE A AR 56 % 5 SR 323K
H TAERHIE(ROC) fZPFAN i 4141 PSPC1  TGF-B,
FEIR T B 9 B U A R AME; R Cox 81134y
BT Kaplan-Meier [ 455341 5 968 2 35 005 (04 52 )
£, P<0.05 WZEFAGITHE L,

2 &% R

2.1 2 4] PSPCI TGF-B, &KiklbE PSPC1,TGF-B,
Fik g, BmAMEA SR T HEAES AL MR
PEXTHEZH (P<0.01) , i 55 2L 2R RPN IR 4 Fo s 22 7
TG 22 X (P>0.05) , 3% 3,

Menarini silicon search

F3  RYXHLAUREREAL PSPCL TGF-B, FiKHAK (a5
Tab. 3 Comparison of PSPCl1 and TGF-B, expression in

pathological tissues of the control group and GC group

HoHl %% PSPCI TGF-B,
B X R 2H 53 0.42+0.09 0.56+0.12
HREAESAS 98 0.41+0.08 0.57+0.11
HEAMEAL 98 0.86+0.12 0.9420.16*
F 18 597.699 231.568
P1H <0.001 <0.001

T 5 RE XS B T A, P<0.05; 5 B i 4L 55 AU IL R, P <
0.05.,

¢

2.2 2 %0 {TMB.ctDNA .CTC MSIIREE HiE4d
MSI R MSI-H tTMB>10 2848/ kA3  ctDNA FHH: |
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CTC EA>5 1~/7.5 ml Ho @l 5 25 8 T R XT B4 ()

P<0.05) , W3k 4,

T4 RAEXHRAIA B AL (TMB  ctDNA ,CTC MSI AR A LR

[#1(%) ]

Tab.4 Comparison of tTMB, c¢tDNA, CTC, and MSI status be-
tween the control group and the GC group

PN HB 4 By |
5 E(fffs‘;)’ﬂ (jg’f) A P
MSIRZS 4.013  0.045
MSI-H 2 (3.77) 14 (14.29)
MSS 51 (96.23) 84 (85.71)
{TMB 17.565 <0.001
<10 R4/ JRIEE 49 (92.45) 59 (60.20)
>10 8748/ JEng Ik 4 (7.55) 39 (39.80)
ctDNA 50.933 <0.001
B 53 (100.00) 40 (40.82)
FA4E 0 58 (59.18)
CTC % 26.508 <0.001
<54~/7.5 ml 53 (100.00) 61 (62.24)
>54/7.5 ml 0 37 (37.76)

2.3 24 PSPCI . TGF-B, FikFbE Bl HT,
W R R 98 R S A B 42 5], Horh B A SR B T
35 4, it R a5 K 7 B, TR AN RO A e 2 41
PSPC1 TGF-B, ik /K-35 255 T W5 R 4F 4

(¥ P<0.01) , L35,

x5 WA RUEFTASHS A RIEL PSPC TGF-B, ik
Ltiﬁf (x+s)
Tab.5 Comparison of PSPC1 and TGF-3, expression between fa-

vorable and poor prognosis subgroups

A 15145 PSPCI TGF-B,
T R4 20 56 0.80+0.09 0.85+0.11
A R4 42 0.94+0.10 1.06+0.14

R 7.156 8.037

PH <0.001 <0.001

2.4 I L PSPCL  TGF-B, FIATEA Al il /5 H
FHIE 225 18R AR ~ oAk MSLIRZS MSS
{TMB>10 %78/ JK i 3 ctDNA B4 CTC B 4>5 4~/
7.5 ml ' TNM 3351100 ~ IV 393 %) 5 s S0 2 b gd 4141 PSPCL
TGF-B, FA W3 H T 70E MSTIRZS MSI-H ((TMB <
10 575/ JRAB 2L | tDNA FAPE CTC B AL <S5 1+/7.5 ml,
TNM F3-4911~ T 4 15 98 s 2 (P<0.05) , LK 6,

2.5 JURI4L4 PSPCL TGF-B, ik 15 B I IR ik BE
FEIEAARSCH:  ERLLMRI14L PSPCL  TGF-B, %ik
S B o0k MSLARZS MSI-H £ A7 %, 5 (TMB>10
578/ JK B otDNA BHAE | CTC B 8>5 4/7.5 ml,
TNM S T~ IV 52 TEAH 54 (P<0.05) , L4 7,

R 6 ML PSPCI \TGF-B, FIkTEANRIIG IR /SR PEFFIE P 22 7 LU (52s)

Tab.6 Comparison of PSPC1 and TGF-B, expression differences in tumor tissues across different clinicopathological features

moH 15155 PSPCI ey P{H TGF-B, t A PE

4531 5B 58 0.87+0.13 0.796 0.428 0.95+0.18 0.903 0.369
& 40 0.85+0.11 0.92+0.13

R (R =60 53 0.88+0.12 1.583 0.117 0.96+0.16 1.269 0.208
<60 45 0.8420.13 0.92+0.15

I LR B 79 0.87+0.11 1.03 0.306 0.93+0.12 0.598 0.551
oAl 19 0.84+0.13 0.95+0.17

HP ki ¥ 38 0.84+0.11 1.119 0.266 0.92+0.12 0.948 0.346
H 60 0.87+0.14 0.95+0.17

pL A ik~ e 37 0.9420.11 6.075 <0.001 0.97+0.12 2.529 0.013
ok 61 0.81+0.09 0.91+0.11

MSI IR 7 MSI-H 14 0.82+0.13 2.086 0.040 0.87+0.13 2.502 0.014
MSS 84 0.89+0.11 0.98+0.15

{TMB <10 24/ JRmg AL 59 0.81+0.09 4.308 <0.001 0.91+0.13 2.453 0.016
>10 52745/ JEHk I 39 0.91+0.14 0.98+0.15

ctDNA B 40 0.82+0.11 3.247 0.002 0.87+0.09 3.895 <0.001
A 58 0.91+0.15 0.99+0.18

CTC 5k <5/~/7.5 ml 61 0.81+0.13 3.227 0.002 0.85+0.12 2.240 0.027
>54/7.5 ml 37 0.90+0.14 0.92+0.19

TNM 4334 I~13 38 0.82+0.10 3.638 <0.001 0.88+0.12 3.273 0.001
I~ IV 41 60 0.91+0.13 0.97+0.14
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R MEL4IZPSPCI TCF-B, Feik 5 B I AR BLRFEAR ¢
vy
Tab. 7 Correlation analysis between PSPC1 and TGF-f3,

expression in tumor tissue and clinicopathological fea-

tures of gastric cancer

5 H PSPCI TGF-B,

rE PiE r A P1A
P B = oAk -0.726 0.021 -0.649 0.027
MSI R ZS MSI-H -0.208 0.040 -0.247 0.014
tTMB>10 5275/ JE ik 0.709 0.016 0.574 0.005
ctDNA PH M 0.618 0.034 0.629 0.019
CTC BH>54/7.5 ml 0.651 0.041 0.633 0.018
TNM 4351 T ~ IV 447 0.722 0.028 0.615 0.002

2.6 MIEHZ PSPCL  TGF-B, &AM B Ja H 2 13
FARKIME  2HImE 2 PSPCI TGF-B, ik
B R UG A B AY ROC 2k, Ifit s th <k F i
(AUC) , 458 B/R . PSPC1 TGF-B, Faph K — % i H
FERAE U A R B AUC 40518 0.631.,0.615 ,0.844 , 5%
B HINAL T4 A Bk T B (Z/P =7.137/<0.001 |
6.902/<0.001) , WK 8 & 1,

F 8 JMEHL PSPCI TGF-B, FIATM B i 8 5 A R 1Y
i
Tab.8 Comparison of the predictive efficacy of poor prognosis in

gastric cancer

¢ = e QB
EE D I  AvC 95%CI HURE Fe5E R
PSPC1 0.89  0.693 0.544~0.842 0.631 0.645 0.276
TGF-B, 0.97  0.678 0.544~0.812 0.615 0.637 0.252
ZHBA 0.895 0.821~0.969 0.844 0.868 0.712

B 1 ML PSPCL TGF-B, Fik T B o & 1ils A KLY
ROC ik

Fig.1 Comparison of ROC curve for predicting poor prognosis in

gastric cancer patients by PSPC1 and TGF-, expression in

tumor tissues

2.7 ZPFE Cox BIHAT B B H B A RN ER
WE DEmEETE AR NFEA & (A, 2N
“175EmN40") , LA BRI P<0.05 T H (i 2248
i RERA) B T 2 N E Cox 0114317,
SRR AR ~ HP 43k MST R A MSS (tTMB > 10
RAL/JEHE I | tDNA FHE:  CTC K% >5 4~/7.5 ml,
TNM Il ~ V3 \PSPC1 =33k TGF-B, ikl B i
TG A BB faR 2 (P $4<0.01) , WK 9,

RO ZHE Cox [IHIT B B BUS A RGN R
Tab.9 Cox regression analysis of risk factors for poor prognosis in

gastric cancer patients

A A5 BIE SEH Waldfi P{Hi HR1H 95%CI
FERAIE ~ P A1k 1.044 0.212 24.251 <0.001 2.841 1.875~4.304
MSI R 2 MSS 1.523 0.341 19.948 <0.001 4.586 2.351~8.947
(TMB>10 275/ JKARAE 1.249 0.279 20.041 <0.001 3.487 2.018~6.025
ctDNA FAHE 1.155 0.253 20.841 <0.001 3.174 1.933~5.212
CTC S8>51/7.5 ml 1.456 0.266 29.961 <0.001 4.289 2.546~7.224
TNM 1 ~ IV 35 1.539 0.299 26.493 <0.001 4.660 2.593~8.373
PSPCI1 H3Rik 1.376 0.242 32.330 <0.001 3.959 2.464~6.362
TGF-B, Wik 1.451 0.338 18.429 <0.001 4.267 2.200~8.277

2.8 MRZH4 PSPCI1 \TGF-B, £k 5 BB H £
WIMSER T BEUTSS SRS, 5 9 B 98 Bl b A7 T
63 1] , 38T 35 {4, PSPC1=0.86 H TGF-B, =0.94 (¥
B R TP AR 26.45 S A KT PSPC1<0.86
5 TGF-B,<0.94 1 5 ¥ 835 1Y 31.19 4~ H (Log Rank
X?=9.265,P<0.001) ,
3 3 g

A G PSPC1 BRI JAFE N 48 5515 38 B X 4+
HLI B BFFEAR D | © 18R 968 i 12 W A 7 A 0 Y 22
SR TGF-B, AR E U AN [R] B B rp K AN )
B R, S 30 R 3 e 75 A0 0 R T e A=
K, bR I vl A2 pE EMT K b 11k, S 2ih i 5 7
JEm iR o S ST PSPCT S ALY R Smad2/ 3
MEAEA, LA 53T X 58 TGF-B, ik Fl TGF-B, -
Smad i %, i 14 5 Smad2/3 HHAE I #E[E TGF-B, .
EMT % 53 R 1 T 20 i 5 5% DR 04 0 3l 2 kg
KA Fp kR ) A, PSPCT AT b R S R
AR A 1 324 0 2% 3K ok 1 9 20 Jif 5 B RN A8 g
F1U WG K PR B B4R S PSPCL LA, R A
Tt TCF-B {5 51 S 1T, AHF 5T & PR 4141
PSPC1 TGF-B, #ik5 B TNM 433 5 A B A4
KA AE W VA 56 IESE PSPCL  TGF-B, 15 B I8 & %
MU B A, A S o B TR AR
ASALS
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H AT B R T i, 28 A Y bs i ) & 1
B OCHRA TN 548 AR, (TMB 3 i b 2k 8] 2 4
T DX A AR A L 98 AE | BT 42248 7 g 7= A bt st ) v g
SR VA e 808 ) B SR 88 Y T 485 A o 8 £ A 1Y) B
B FEFR . ctDNA K2 CTC il R 5w i e
1228 LA 7% 5 & K KRS ) e SR AR
117 U MST A G K A 5 400 il 790 R i B 76 7 40k
Ji& B LR A B8R 7 SN AN (L, R 52 9IE 55 MSI-HL () B 98
SBH UG A PEIRIT S AT MsS AR, R
& MSI {TMB , ctDNA 1 CTC B AN 24 /18 5 B i i
] 5 TR TV A A (EL = B R B AR | B Y
S5 R AR Ml I 1 5 SR v o A2 1 BR A LR I R B
Iz, AR KB, R 440 PSPCT \TGF-B, £
ik5 MSI R 25 (TMB, ctDNA | CTC & 3 M ¢, #2R
PSPC1 TGF-B, FRikKaill v] GE7E B 95 8 ] S IR T
HA—ZE B, PSPC1  TCF-B, &5 R FH A fie
X RPETRIT S G YT AU

B I2TT IR 5 S PR = RO TR R 2 T
B RO G B TNM 431, (B A A A i ™ e 0
P25 DL 28 A2 AN BRARL 55 22 Jeg BRPE , TG W B
MG HEBE 275 3R, JU RIS 87 2% A 18 1) K fo 3%
BIT L BEERS E  HES A TR A SN T RE AR
(I AR A, A A Ak 6 DR A 7 P Ak 18 92 9T SR g vh
JiE B LR A R A T AN (L, DB Bl 1 12T R
SR P 552 15 FELJ2 1A 15 0 2 000 79 43— 8 ) Bsf AR 24277
TFFEE S 22 88 s B A5 A6 I BB R W2 THIPA i v A R 5
FESEE AP RCRE PRI B A R e IRl A Y R 5 L,
TAA R F ol A I AR R JR %) 4G 6 o g 2520 A HE
FER IR, RS 4141 PSPC1  TGF-B, ik Pr[al #6075 B
FE TGS R T e i) R B R S B e U
T IR VAL ] Sk 2 184 o B — g A 1) T 2% g, HLAT B
(14 55 Bl AR R H 5 5 AL AL
4 & i

A5 R PSPCL TGF-B, 5 59 & R ML 47
FHOE , S50 ) S8 S T  AS R AT 25 SR AP e B35 1 Y
TEXHE,PSPC1 5 TGF-B, m &R iAM B B EWIEE
JUEE TG 2E AN RS R AR AR AT REXT R R T
K ARPEIRITAFAE IR T 52, P B A A I T oAy 5 9
B DTG53 2R IR TT SR s U A SR AL L PR K
TR RS . (BT R AR AFFEREAS
ANRFEZ R R BRYE, M 4140 PSPCL TGF-B, £ikY
B eI R BRI ()RR S B G IG R A A 1 Tk —
A RKFEE 22 PO S i LAIESE
F 55 M2 i Ve 7 B JC R 25 v e

EEREAE A
PR IRBL WP RO OB SURE B s AL

Fr o G AT WS ARASCER SR 5 A 4% - Bl

Lo v 2 b 1R SCE R G i
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[# E] BB WEMEMREIRIEHEFZ AR I F 6( TRAF6) A 44N K I F 21 (FGF21) £k 5
WL (LC) At LIHALIE I (UGIB) RIS MR IR, ik TS A 2022 4F 6 H—2025 4F 6
A RKEER S — ERHALARRIZ I LC &3F UGIB B 85 fi/E N UGIB 41, M3 155 #2 BE /3 R BE WP 20 28 171
TR 39 4 A 18 il AR Bl YT 6 AN TS 4k R AL 62 B AR R4 23 45 5 3 B R] s 3 B e gt
KK 85 BINEHN NC 2H, T ELISA B4 I 7% TRAF6  FGF21 7K - ; Spearman FkAH 26 43 H7 B2 1A% 1L 1 TRAF6 .
FGF21 7K P15 LC &9 UGIB [ 16 /™ B AR A AH G s 2R & Logistic MIH434T LC A UGIB & HE A R 195
Wi 25 5 ROC HhZR 43 M 1ML 7% TRAF6 FGF21 KX LC A UGIB 3 WG B B BE ; S DCA T4k A6 54 B i A 552
FAPE Il CIC M Ze P40 TROWASE B (Il Rl 35 . 4558 UGIB 4117 TRAF6,FGF21 /K- F NC 41 (v/P =
11.557/<0.001,14.069/<0.001) ; A [RIHEFERE UGIB B L5 TRAF6 FGF21 K- Hds , TR WV 40 > Hh 3 W0 41 > 32 1 7
2H(F/P=18.291/<0.001.21.998/<0.001) ; LC 5 3f UGIB {3 IfiL i TRAF6 FGF21 7K 343 1) 5 Hoj 1% 72 B 5 1E A0 ¢
(r/P=0.402/<0.001,0.413/<0.001) ; 5 RAF WA 42, N R WA FTIHE Child-Pugh 434% C 2% JRTERREE C 94,24 h N
FH I DL R TRAF6 \FGF21 K3 T (x2/P =8.136/0.017 .7.360/0.025 .4.413/0.036,t/P=7.610/<0.001 ,
7.661/<0.001) ; J51EE & M TRAF6 & . FGF21 & LC & 3F UGIB B Hi)5 A B AT G N ZE [ OR(95%CI) = 2.634
(1.246~5.569) .2.749(1.313~5.756) .2.347(1.239~ 4.446) ] ; i1} TRAF6 . FGF21 7K F2amh & —# B4 LC &I
UGIB B E TG A KA AUC 4351~ 0.863.0.852.0.944, —F B &M F H A& A B0l W 4 i ( Z/P =2.671/<0.001 ,
2.142/<0.001) ; DCA HhZE M, 7E 0.09 ~0.89 [F{H 7l Py A AR LI PRy 028 U F BRI FE # 5 CIC #HZR W | KU HE R
1E 0~0.78 IHBALRSI A e AREE 2B m LR A R R B E . &it  LC A JF UGIB B MMLiE TRAF6 . FGF21 /K
Fhi, B SRR KBS 2 UG, 3 T e B I AR IR T

[SE8R]  FFEEAk ; B3 A i ; PR SR B0 R 7 32 AR A DG B F 6 e 4 i i A= 1K IR 7 21 0 T AR s Bl
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The relationship between the expression of serum TRAF6 and FGF21 and the disease severity and prognosis in pa-
tients with liver cirrhosis with upper gastrointestinal bleeding He Rongrong, Jiang Yong, Qi Xiangjuan, Jin Yuging,
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[ Abstract] Objective To investigate the relationship between serum tumor necrosis factor receptor-associated factor
6 (TRAF6) and fibroblast growth factor 21 (FGF21) levels and disease severity and prognosis in patients with liver cirrhosis
complicated by upper gastrointestinal bleeding (UGIB). Methods A total of 85 patients with liver cirrhosis and UGIB were
prospectively enrolled as the UGIB group, with further subgrouping based on disease severity and prognosis. Additionally, 85
healthy individuals who underwent physical examinations at our hospital during the same period were included as the normal
control (NC) group. Spearman rank correlation analysis was used to evaluate the association between serum TRAF6 and
FGF21 levels and disease severity. A multivariate logistic regression model was applied to identify factors affecting patient
prognosis. ROC curves were used to assess the predictive performance of individual markers and their combination. The clini-
cal utility of the combined model was further evaluated using decision curve analysis (DCA), and the clinical net benefit was
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assessed via the clinical impact curve (CIC). Results Serum TRAF6 and FGF21 levels were significantly higher in the UGIB
group than in the NC group (¢=11.557, 14.069; both P<0.001), and showed an increasing trend with disease severity (F=
18.291, 21.998; both P<0.001). Serum TRAF6 and FGF21 levels were positively correlated with the severity of UGIB in pa-
tients with liver cirrhosis (r=0.402, 0.413; both P<0.001). In the poor prognosis subgroup, patients with Child-Pugh class C,
severe disease, and rebleeding within 24 hours had significantly higher serum TRAF6 and FGF21 levels compared to those
with good prognosis (x°/t=8.136, 7.360, 4.413, 7.610, 7.661; all P<0.05). Disease severity and elevated serum TRAF6 and
FGF21 levels were independent risk factors for poor prognosis [ OR(95% C/)=2.634 (1.246-5.569), 2.749 (1.313-5.756),
2.347 (1.239-4.446) |. The AUCs of serum TRAF6, FGF21, and their combination for predicting poor prognosis were 0.863,
0.852, and 0.944, respectively, with the combined model showing superior predictive value (Z=2.671, 2.142; both P<0.001).
DCA indicated that the combined model provided better clinical net benefit than individual markers within the threshold range
of 0.09 - 0.89. The CIC curve showed that when the risk probability ranged from 0 to 0.78, the high-risk population identi-
fied by the model fully covered the actual patients with poor outcomes. Conclusion Serum TRAF6 and FGF21 levels in pa-
tients with liver cirrhosis and UGIB are associated with disease severity and prognosis. These two factors may serve as poten-

tial therapeutic targets for this disease.
[ Key words)]
broblast growth factor 21; Disease severity; Prognosis

JTREAL (liver cirthosis, LC) J& 18 M4 I B 2K By
B, At % my, b i Ak 38 I (upper gastrointestinal
bleeding, UGIB) & H & WG HIF KAE, ZHEE B
R I 28 T B, o 1 0 S 25
WM, AR BEAEATHOT AN 175 7™ B A B K T 1 PR 45 )
W EEYIbR S, BAT SR Im R AN B, IR IR BT A ¥
ZARH A F 6 (TNF receptor-associated factor 6,
TRAF6) & —MRMAF S5 RN T2 M R MR
2 R e A ok AR R AEAZLOAE L AR LC B LTE
TR R AT A 4 A B BT 21 (fibroblast
growth factor 21, FGF21) J&—F LA 70 ih Ty Xk 5 4E
FARAIHE R, EE RIS B, iR LR e i
Rl R AR 25 b & 45 H S AE M, UGIB i3 I TE
FGF21 /KB & b7 B BF 58 42 7R, TRAF6
FGF21 78 LC 1Y & A 5 i e v 1 i B 24 (0, 9K T —
HTE UGIB A FH v AN B, A 5% B AR R Lk
(B, BT
1 BREHE
L1 IGARER BIBETEIESEANA 2022 4F 6 H—2025
AE 6 HORHEEERL R 225 I BEH AL N EHfIZ I LC &
I UGIB 35 85 BilfEJy UGIB 41, 1 45 4], 2 40 4],
AEUE 47~78(62.49+7.85) %, 53 eI R] I 4] 1 B fid B
R E 85 BIVE NC 41, 55 42 ], 4 43 5], 4F4% 47~
80(63.22+8.26) %, 2 AL Bk ILIR, 22 R LG 1T
FEN(P>0.05) , EATF M, ARFRCHEERS
HZE By Ul (18 KY2022-027) , ik R4 & 4 1
[ P& B MR,
1.2 SRBIEREARE (1) AARHE. OFF 5 LC 1A

Liver cirrhosis ;Upper gastrointestinal bleeding; Tumor necrosis factor receptor-associated factor 6; Fi-

FEBWARAE™ @A MR I | B K KA e 3 56 BH 1
ST, HE BEIE 52 UGIB, (2) HEBR AR it . O HiAh
J R T B T A i, v fR e | e A @™
HIFRAE Q05 I ™ B (B MR A TR MR I % K
MAESE ) s @B IFAENNIE ; @A WRUIER R 1K
SRS TR FAR L,

1.3 WFE RS 7k

1.3.1 Ifil35 TRAF6 FGF21 7K . F H o A 4Lk
H/NC AR>S H R A 25 I8 #f bkl 5 ml, 250 B
M7 T -80°C UKFE IR AF RN . >R T ELISA ¥4 ifi
5 TRAF6 \FGF21 7K ( L i BHE W B AR AT BR A
A&, 575 : BKE9342 BKE15452) , 5240 4o 72 ™ 4% 1%
PEVLII AT

1.3.2 I R BE S - AR S I 1 B i R R B, PE Ak
LC A I UGIB RIS I v dl, (1) B4 28
) . H3 1ML B <500 ml, IR 038 S i 21 85 1 (Hb) 7K
FEARIEH  GERI R L % KR8 500 0.5 (2) T
ZH 39 9. Hi 1l FE 500~ 1 000 ml, IfiLJE F & 03 >100~
120 X/min Hb 70 ~ 100 g/L, ¥4 & 0K |, 1198 SE 5K,
Wy e £y 1.0 (3) W24 18 4. i3 1 & >
1 000 ml, Y& 4 JE < 80 mmHg  .[> %> 120 ¥X/min , Hb<
70 o/ L, LU IR Ve | U] 3 R B, IR s 35 50
1.5%7,
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BT ( RAFTAL, 62 i),

1.4 S5 SRA SPSS 27.0 Bk SR g it
30T THECEOR IR SR 1L (%) o, dHLT] A
KX KB A IEAS A TR TR L x+s /IR, 2
ZH[A] FE SR FHA ST FEAS ¢ K56, Z 4l 1A L3R F G
55, i —25 P 0 He 2R ] SNK-¢ 7% 5 Spearman & AH ¢
AATEETEAN M7 TRAF6 FGF21 /K V-5 LC & 3f UGIB
FEE I AR B B A OCE ; 2 EK Logistic [H1H43H7
LC A3 UGIB & B A R A2 [ 2 s ROC £ 53
HrifiLiE TRAF6 FGF21 /K 5-X} LC &3 UGIB & s
() PN CRE 5 >R DCA TP A7 A9 1 R 5 FH 4 | 938
1 CIC B AN T A Y (9 I R 1l 25 . P<0.05

EFAEGIEE L,
2 & R

2.1 2 #HIM7E TRAF6 FGF21 /K Lb#  UGIB 41
1% TRAF6 FCF21 KT NC 4, 2R A G155 X
(P<0.01), L% 1,

# 1 NCHY5 UGIB 4 IfiiE TRAF6 FGF21 /K F-HAE  (x+s)

Tab.1 Comparison of serum TRAF6 and FGF21 levels between
the NC group and the UGIB group
49 % TRAF6( wg/L) FGF21(ng/L)
NC 41 85 102.95+21.24 320.44+36.89
UGIB 41 85 145.60+26.58 410.74+46.27
tfH 11.557 14.069
PH <0.001 <0.001

2.2 ANFEYRTEFLE M TRAF6 FGF21 /Kb A
[l TE FERE UGIB JA UL TRAF6 \FGF21 /K Ho4s,
WA >R SRE WA, 227 H G2 X
(P<0.01) , L% 2,

2 REWA hEWA EE WA UCIB M M TRAFG,
FGF21 AKFEbEE  (xs)
Tab.2 Comparison of serum TRAF6 and FGF21 levels in patients

of mild subgroup, moderate subgroup, and severe sub-

group

49 %K TRAF6( wg/L) FGF21(ng/L)
BEWAH 28 126.23+18.63 370.28+40.02
rh R4 39 148.31+24.57 418.73+44.53
HE WA 18 169.84+30.28 456.35+49.27
F1A 18.291 21.998
PH <0.001 <0.001

2.3 i TRAF6 FGF21 /K- 550 ™ o A2 3 Y 4 56
50T Spearman A&/ HT 8, LC &I UGIB &

I3 TRAF6 FGF21 7K 43 5] 5 o 75 7 B 5 1 AH OC
(r/P=0.402/<0.001.0.413/<0.001) ,

2.4 A LC A UGIB B 1ML TRAF6 . FGF21
LR TOR LA 5 RAF A R, A R4
i€ Child-Pugh 534% C 9 /5 Lk W IH R C 95 I,
24 h NFFHL & HE DL L TRAF6 \FGF21 7K-F- 34 7+
5 (P<0.05 8¢ 0.01) , L35 3,

®3 ARTHK R4 UGIB B # IM% TRAF6 . FGF21 7K
- Bl AR A E g

Tab.3  Comparison of serum TRAF6 and FGF21 levels and
clinical data between patients in the poor subgroup and
the good subgroup

won MO TR e ew

(%) ] 0.162  0.687
E 32(51.61) 13(56.52)
ks 30(48.39) 10(43.48)

SEWE (x5, %) 62.29+7.66  63.02+7.98  0.386  0.700

LR (%) ] 10(16.13) 4(17.39) 0.036  0.850

BRI [ ( %) ] 7(11.29) 3(13.04) 0.024  0.876

LC TR (s, 4F) 5.78+1.02 6.11£1.35 1.210  0.230

TR %) ] 0.460  0.794

SRR 26(41.94) 7(30.44)
LY R R 29(46.77) 12(52.17)
HoAy 7(11.29) 4(17.39)
JFEhAE Child-Pugh 2348 [ 41( %) ] 8.136  0.017
A% 26(41.93) 6(26.09)
B % 27(43.55) 7(30.43)
CH 9(14.52)  10(43.48)
TR (%) ] 7.360  0.025
B 23(37.10) 5(21.74)
g 31(50.00) 8(34.78)
Gigls 8(12.90) 10(43.48)
BB ELERB(%) ] 2328 0.127
N BT ES 14(22.58) 9(39.13)
A it sk 48(77.42)  14(60.87)

Je MRS (%) ] 9(14.52) 8(34.78) 3.133  0.077

MK (%) ] 12(19.35) 6(26.09) 0.141  0.707

FEZEMELHI(%)]  12(19.35) 9(39.13) 3.527  0.060

24 h WEHE I BI(%)]  15(24.19) 11(47.83) 4.413  0.036

BEAE R s [ (%) ] 14(22.58) 7(30.43) 0.556  0.456

FARIGBIF (%) ] 33(53.23)  15(65.22) 0.981 0.322

Hb(z+s,g/L) 93.41+8.67  92.03:x8.24  0.660 0.511

Alb(z#s,g/L) 28.73+6.07  28.14%5.64  0.406 0.686

TBil (%+s, wmol/L) 93.65+10.66 95.83+11.24 0.825 0.411

PLT(x+s,x10%) 61.02+7.86  59.74+7.68  0.671 0.504

132.97+22.54 179.65+31.19 7.610 <0.001
387.65+44.62 472.97+48.28 7.661 <0.001

TRAF6( x:ts, pe/L)
FGF21(x+s,ng/L)

2.5 ZH R Logistic [FIIH 73 #r LC A I UGIB &35 i
JEARRMEIKNE  LILC A3 UGIB & TR AR
FRAR R (W RN 0, AR 1), AR 3 P P<
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0.0551 H A H A8 i, 17 2 A &K Logistic [F1H 4T, £
SRR N T B & TRAF6, FGF21 & LC /c.\a%ﬁ
UGIB &G A K7 G R R 2 (P<0.05 5 0.01) ,
IJ—II_A%%4O

R4 ZHE Logistic [958 LC A3 UGIB 82 & i g A B R
EALISES
Tab.4 Analysis of factors influencing poor prognosis in UGIB pa-

tients using a multivariate Logistic regression model

AL EN BIE SEMH Waldfi P{i OR{H  95%CI

Child-Pugh C %% 0.896 0.493 3.301 0.069 2.449 0.932~6.436
24 h AR I 1.148 0.613 3.507 0.061 3.152 0.948~10.481

P T 0.969 0.382 6.428 0.011 2.634 1.246~5.569
TRAF6 & 1.011 0.377 7.195 0.007 2.749 1.313~5.756
FGF21 &5 0.853 0.326 6.849 0.009 2.347 1.239~4.446

2.6 IfiliE TRAF6 FGF21 /K F-%F LC &I UGIB &
W TNALRE 4 HlIE TRAF6 FGF21 7K - Tl
LC A7 UGIB E HlE AN K1) ROC 2R, Jf i1 ih <k
THBL(AUC) ,Z5 0 IR ¢ 1L 7E TRAF6 FGF21 7K -2
M FH B W LC & JF UGIB B H G AR
AUC 23514 0.863.0.852.0.944 , —H AT HA H
PR ANE (Z/P =2.671/<0.001 ,2.142/<0.001) ,
s, E 1,

F£ S5 LT TRAF6 FGF21 /K3EXT LC &I UGIB B & Til)5 it 1
AL

Tab.5 Comparison of the value of serum TRAF6 and FGF21
levels in predicting poor prognosis in patients with LC
combined with UGIB

OB M AUC oswcl ORI HHRIE 0

TRAF6 141.62 pg/L 0.863 0.772~0.928 0.913 0.710 0.623
FGF21 434.27 ng/L  0.852 0.758~0.920 0.783 0.839  0.622
ZHBE 0.944 0.872~0.982 0.957 0.823 0.779

2.7 Ifii TRAF6 FGF21 /K-EHiill LC & JF UGIB
H UG A B SR R M B PEA DCA ik
H,7E 0.09 ~0.89 114 =5 JXURS: [ 1B X [0] P, L7 TRAF6
FGF21 IS BRI TN LC &I UGIB #8345 i 11
RS R AL T — BT 8 bR, CIC &t — 2
7N, AT XS HE R AT 0~0.78 B, BRI 5 Y 5 1
N BRI 50 4 7 7 H R S0P R AR A R45 R ) J8 5 171
LR 2 3,
3 4t i

LC J2 18 T & R 2R B B, LASRIE MR 27 44k
%ﬂﬁﬁz,nwﬁ;ﬁlzjﬂ%ﬁ,Tﬁzﬁ?ﬁ}immﬁﬂ%““ o AR

B 1 I TRAFG FGF21 K- LC 45 3F UGIB 4 TilJ5 A
K1Y ROC ik

Fig.1 ROC curve of serum TRAF6 and FGF21 levels in predicting
poor prognosis in patients with LC combined with UGIB

B2 i TRAF6 FGF21 Pl LC A9 UGIB /B Hilm A
R DCA fifiZk

Fig.2 DCA curve of serum TRAF6 and FGF21 levels in predicting
poor prognosis in patients with LC combined with UGIB

3% RPN T D RE B AT K T Ik R, JG & S 51 &
UGIB 25/ 8 I &M %00 E00 5w | 21 Pk TP
BT EE RN 2 — Hod, B AkIE H i
PSR [ ] B @ N 1K G N = 0 o 9 N [
BE W, TR ER TS LC A IF UGIB
%ﬁ’%ﬁﬂﬁirﬁ#ﬁ&ﬁmuﬁﬂ*ﬂ“ﬁﬁiﬁﬁ@i%ﬁﬁ
Yy, i G RIGTT UGS R 4 R B EAMAL,
TRAF6 E~ﬁ? E3 1z F L0, 1 1L K63 i
2 87 £ 455 % NF-kB MAPK & PI3K/AKT %
G, SIS 5 RN R RN R B R
K WA e Al S5 A B AR Y FEARBFSE h, TRAFG
TE LC & UGIB B35 s e 3 Ty, H KV bt
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3 Il TRAF6 FGF21 /KF-Hitill LC & Jf UGIB MH HUS A
R CIC £k

Fig.3 CIC curve of serum TRAF6 and FGF21 levels for predicting
poor prognosis in patients with LC combined with UGIB

TSR EE R B HTH i, Y78 TRAFG Al g i 0% 48 1
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NF-kBFI AP-1 8555 5 R {2 #F TNF-o S542 52 40 A
T, LC B35 A 18 Bt B T B B A5 R 20 P
S5, UGIB B} 3l PN IV 53 ik e 3 Bt s 2z 461, K i
W RIEATIIKARSE, 813 TLR4 B Kupffer 41
JL R B TRAF6 , K 45 B K JayB R v s i[RI,
UGIB BJa AN K& L7 TRAF6 /K-SFHH & 1, HL
H A E KT LC A UGIB & WA AR
GRS R $E/8 TRAF6 ] BE & i fE 7 48 1 G Bk i
N7 I EE 2 A A5 B R W I — 2T V5 2R 5T A, R T
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AEIE L A AL R 2 TS AN B
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WG R R E AR E B, = 5 ACG ER
[ 5 AR A T I BOIR S R R AR A KT A
W45 R BoR | LC A UGIB M3 s | FGF21 /K
e 175 2 B in EE A T, 4R FGF21 W] RE R LA AE

IE OIS A A e e A YA 1 7 2B A QAR B
B+, FGF21 3@ 0% FGFRI-ERK1/2 {E5 548,
/U PN I I R S S A R IR T AN, FGF21 A SE i i
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TRVERNFE FGR21 R E451457 , 4278 IR FGF21 T
SENUAR R 5,

T ESER AR it — it ROC #thZ
L3 K FXF LC &9 UGIB i TS i B AN 8, 45
R, A TN ALRE W UL T R U . DCA
CIC 43Hrik 52, 76 ) B {H Ju [l N, TRAF6 5 FGF21
BRI LC & IF UGIB 3% WS 191 IR il 45
BT RIS bR, H AP HERTE 0~0.78 B, AL AT ]
e NS E SRR RE B, LiRgs e
B, 2 AR R A BT SRS v i R0 o 18 AR, Al R
il ARG T 7 SR B A AT SR | 1T Pk R A I
R4 )R .

4 & i

Z& FJR , TRAF6 FGF21 1F LC 431 UGIB #3 ifiL
HHE o, H KO 5 B E e s R S U5 A
Ko AEABA RN EE R B — o WA E, SR
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JE ST FR IR Z hl KA i — P90k,

R 22 T A VR 75 I JC R 25
=i

TR F BRI, SO A2 I8 SRS i § )
HTFFE R , ST B 18 SO % ; 76048 SRR ST A R
VORHEAR I 10 0B, 2 2 & IHTEH 24007 1K L R
PSR & 1
5% 3

[1] Juanola A, Pose E, Gines P. Liver cirrhosis: Ancient disease, new
challenge[ J]. Med Clin (Barc), 2025, 164(5) :238-246. DOI.
10.1016/j.medcli.2024.11.002.



- 1074 - BEMERG 245 2026 459 A %525 559 8 Chin J Diffic and Compl Cas, September 2026, Vol.25,No.9

[2] Dong Y, Chen PY, You C, et al. Research progress on nutritional GDF-15 7J(¥'§{“’FPEE$§)#AZmFE"J§Q%[H . R ESS S AT
support for patients with liver cirrhosis complicated by upper gastro- AR, 2026, 36(5) :579-582. DOI: 10.3969/j.issn.1005-0264.
intestinal bleeding[ J]. Front Nutr, 2025, 12;1727092. DOI; 10. 2026.005.010.
3389/fnut.2025.1727092. [12] Fadlallah H, El Masri D, Bahmad HF, et al. Update on the compli-

[3] Wang Z, Hu HS, Zhao LM, et al. Effectiveness of prophylactic antibac- cations and management of liver cirrhosis[ J]. Med Sci ( Basel) ,
terial drugs for patients with liver cirrhosis and upper gastrointestinal 2025, 13(1) :13. DOI; 10.3390/medscil3010013.
bleeding: A systematic review and Meta-analysis [ J ]. Front [13] LiZ, He Q, Yang X, et al. A clinical-radiomics nomogram for the
Pharmacol, 2024, 15.1324848. DOI; 10.3389/fphar.2024.1324848. prediction of the risk of upper gastrointestinal bleeding in patients

[4] Levi-D’Ancona E, Walker EM, Zhu J, et al. TRAF6 integrates in- with decompensated cirrhosis [ J ]. Front Med ( Lausanne), 2024,
nate immune signals to regulate glucose homeostasis via Parkin-de- 11:1308435. DOI: 10.3389/fmed.2024.1308435.
pendent and Parkin-independent mitophagy[ J]. Sei Adv, 2025, 11 [14] LiJ, Feng H, Liu K, et al. UBE2S inhibits colorectal cancer prolif-
(41) ;eadw4153. DOI; 10.1126/sciadv.adw4153. eration by regulating the PI3K/AKT and MAPK/ERK pathways via

[5] Naidu C, Cox AJ, Lewohl JM. Influence of sex and liver cirrhosis on TRAF6[ J]. Sci Rep, 2025, 15(1) :35610. DOI; 10.1038/s41598-
the expression of miR-146a-5p and its target genes, IRAKI1 and 025-18637-z.

TRAF6[ J]. Brain Res, 2024, 1827.148763. DOI; 10.1016/]. [15] Kim SH, Baek SI, Jung J, et al. Chemical inhibition of TRAF6-
brainres.2024.148763. TAKT1 axis as therapeutic strategy of endotoxin-induced liver disease

[6] Yang X, Chen H, Shen W, et al. FGF21 modulates immunometa- [J]. Biomed Pharmacother, 2022, 155.113688. DOI; 10.1016/j.
bolic homeostasis via the ALOX15/15-HETE axis in early liver graft biopha.2022.113688.
injury[ J]. Nat Commun, 2024, 15(1):8578. DOI. 10.1038/ [16] Feng D, Guo R, Liao W, et al. Plantamajoside alleviates acute sep-
s41467-024-52379-2. sis-induced organ dysfunction through inhibiting the TRAF6/NF-kB

[7] Zhou D, Shi Y, Zhang D, et al. Liver-secreted FGF21 induces sar- axis[ J |]. Pharm Biol, 2023, 61 (1) :897-906. DOI. 10.1080/
copenia by inhibiting satellite cell myogenesis via klotho beta in de- 13880209.2023.2215849.
compensated cirrhosis[ J]. Redox Biol, 2024, 76:103333. DOI; 10. [17] Shao W, Jin T. Hepatic hormone FGF21 and its analogues in clinical
1016/j.redox.2024.103333. trials[ J ]. Chronic Dis Transl Med, 2022, 8(1):19-25. DOI. 10.

[8] RS 5r o I REALIZIR R ra [ )] AR I ik, 1016/j.cdtm.2021.08.005.

2019, 27 (11) ; 846-865. DOI; 10.3760/cma. j. issn. 1007-3418. [18] Wu A, Feng B, Yu J, et al. Fibroblast growth factor 21 attenuates
2019.11.008. iron overload-induced liver injury and fibrosis by inhibiting

(9] I, HHubl, FBik, 45 ITREAL BV 8 2 107 miR-130a ferroptosis[ J ]. Redox Biol, 2021, 46;102131. DOI: 10.1016/j.

FERNSOUR S T R B AN TR (AR OCHE ) . I RIRISIRIA, redox.2021.102131.
2021, 34(10) :88-93. DOI; 10.3969/j.issn.1002-3429.2021.10.020. [19]  Thepbunchonchai A, Chattipakorn N, Chattipakorn SC. Exploring
[10] Wang Y, Wang M, Liu C, et al. Global burden of liver cirrhosis the potential role of fibroblast growth factors in alleviating hepatic is-
1990-2019 and 20 years forecast: Results from the global burden of chemia-reperfusion injury: From in vitro insights to clinical investiga-
disease study 2019[ J]. Ann Med, 2024, 56( 1) .2328521. DOI. tions[ J]. Eur J Pharmacol, 2025, 1005:178089. DOI: 10.1016/].
10.1080/07853890.2024.2328521. ejphar.2025.178089.
[11]  BRSEEE, EREA, JE3E. ATFAEAL B0 0l o 5 i 133 (iR H 491:2026-04-24)

TEH - i - i
(BEMERT AR ) e TR SC B AR BIUEWI I 25K

ARIE2023 FEREAREERSFWHRIVMAAIIR(FBRAGEGHFRESFH ARG E hE) B
P RIFER A IDF&/\é’Jiﬁﬂ%%vE%Efn&%ﬂj‘ BEERINGERAREGICRTEETN LB A, R
8 %A A KRR

FAI KL, B — A5 R EAEH PR A0 E AW S0 KABIR B R 09 AT KT 46 )5 ANMLAE BRAE 9 | 41
ST FRE I RALE M LR, KT E R

1. LESBANAGHZREFHROERTR FBARESL, LRERSNRE T LGSR TE L
B AERR

2. E#Vaﬁ%éiﬁﬂﬂﬂ%ﬂfi%ﬂi&% A2 AR H XAEH

3. EFHEFHIEN L OERIHA fE FEHT FELR LEFELENLLST o

E A3 F & oL AR AT G RIS TG AT F IR, R AR BT T TT 46 )5 AT %mﬁ}inmttéfaiﬂﬂo =1 Bt 'ri %
N % B 18] PR
£ XA 4 B AL



SEMENG A% 2026 4F 9 A58 25 %55 9 1 Chin J Diffic and Compl Cas, September 2026, Vol.25,No.9 - 1075 -

[DOI] 10.3969 / j.issn.1671-6450.2026.09.009 TH AL 2R Gy g & il

=
-
)
)
ww
=
=
A,
O
=y
P
|
mp
5
&
0
S.F.
=
ﬁ
al
i>\
iy
P
=

RAEA U & M RIT JKRAHR, 1FR

HAETH ., WALE BB TSR B H (20220483)
YR AT . 056002  ATALTRNE , HS8As 7 5 — EE B AFAR S — R}
WASVEE . 22407, E-mail : 15233808587@ 163.com

[# ZE] H# FITFEN 5B(MUCSB) JEF4A R 8 -9 ( MMP-9) 7E S i A8 h I R XK M 5 i
B RERAE BUS 05 5, IR MG R R FHAE . F7iE BRI 2022 4F 3 H—2023 4F 10 H FHFER T 45 — BBt
1278 B5E BE T IR 8 SR 5 160 Il PR RE MR BE 72 45 L S S W UG RIFA (n=59) 5T RN R4
(n=101) , HEIHA L 59555 2041 MUCSB \ MMP-9 3k /K25 5, LA KA [ I R AR AIE IR A7 98 10 3598 41 40 MUCSB
MMP-9 FikK P25, R COX [nl 347 4347 0 45 4 fB % TS 15 00 py 2 ma B8 28, 857 ROC 4R 43 #F MUCSB
MMP-9 ik X I B E BUS TN E, &R IR Z MUCSB MMP-9 k7K -3 T el 8 (1/P=
26.193/<0.001, 24.772/<0.001) , A MERELEE SHCEREM RIEREAZL T 2 W ER>3 em RIS ~
VA Ik EL A5 56 82 (0 IH B e FR B 41 40 MUCSB \MMP-9 3Rk /KF i T I MM I8 R sk AR v i 2 TR B e 2
B2 MR HAE <3 om JRELA T ~ T3 JCK 45582 3 (MUCSB :1/P=3.946/<0.001,2.924/0.004,3.203/0.002,
5.155/<0.001,2.816/0.005,4.576/<0.001 ; MMP-9. t/P = 3.348/<0.001,2.865/<0.001 , 4.642/<0.001 , 6.069/<0.001,
3.062/0.003,4.365/<0.001) . Spearson #HE43H7 s, MUCSB MMP-9 5 B 459 52 16 s IR W IR i B AR s 340
7 ik L5 B A 5L IE A ¢ (MUGSB: r./P = 0.282/<0.001, 0.241/0.002, 0.374/<0.001, 0.216/0. 006, 0.340/<0.001 ;
MMP-9.r /P=0.241/0.002,0.329/<0.001, 0.434/<0.001, 0.218/0.006, 0.324/<0.001 ) , 5 /3 L B B2 A AH 56 (r/
P=-0.227/0.004,-0.200/0.011) , 160 I JH45 8 B A B 3544 101 §1(63.13% ) . £ ZE COX [T R,
JifJeE A>3 em FEELSMHIT~ IVIH MUCSB F i\ MMP-9 Fh i o4 IHAS 88 £ 3% 005 N R ST FE I8 P 2 [ HR (95%CT ) =
2.099(1.298~3.395),1.771(1.113~2.819) ,1.041(1.014~ 1.068) ,1.037( 1.009 ~ 1.066) , P<0.05] . MUC5B MMP-9 }
THEBAE AUC 439128 0.879.,0.886 ,0.922 #URK B 43 51 R 0.772.,0.752,0.881, ¢ 5 B 4351 >4 0.831,0.898 .0.797, &
it MUC5SB MMP-9 £ 48 B 4 s 3Rk SRRSO L AR EE R IREE o AR i 4030 bk T &5
R AEAEAE R, MUCSB JHis (MMP-9 Fh i i IRAE i 8 38 BUG AN R A fa b R R —F A X IR A i 3 TS
BT E

[CER]  BHAE R 5B ; 2500 4 )8 5 1 i6-9 5 i FRARAIE ; Tl Tonul

[FESKS] R735.8 [ CErFRIEB] A

Expression and clinical value analysis of MUCS5B and MMP-9 in cholangiocarcinoma Zhang Wujie, Li Honglei, Xie
Yading, Zhang Huijuan, Tan Cheng. Department of Hepatobiliary Surgery, First Hospital of Handan, Hebei, Handan
056002, China
Funding prograsm : Medical Research Project Plan of Hebei Province (20220483)
Corresponding author; Li Honglei, E-mail. 15233808587@ 163.com

[ Abstract] Objective To investigate the expression levels of mucin 5B (MUC5B) and matrix metalloproteinase-9
(MMP-9) in patients with cholangiocarcinoma, analyze their relationship with the clinical characteristics and prognosis of the
patients, and explore their clinical application value. Methods The clinical data of 160 patients with cholangiocarcinoma who
were diagnosed and treated in our hospital and completed follow-up from March 2022 to October 2023 were retrospectively
collected. The expression levels of MUC5B and MMP-9 were compared between cancer tissues and adjacent tissues, and were
also compared among patients with different clinical characteristics. The COX regression model was used to analyze the
factors influencing the prognosis of cholangiocarcinoma patients. The ROC curve was established to analyze the predictive va-
lue of MUC5B and MMP-9 expression for the prognosis of cholangiocarcinoma patients. Results The expression levels of
MUC5B and MMP-9 in cancer tissues were significantly higher than those in adjacent tissues (#/P=26.193/<0.001, 24.772/<
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0.001). The expression levels of MUC5B and MMP-9 in cancer tissues were significantly higher in patients with a family his-
tory, low differentiation, submucosal infiltration, tumor diameter >3 c¢m, pathological stage Il - IV, and lymph node metastasis
than in those without a family history, with moderate to high differentiation, mucosal infiltration, tumor diameter <3 cm, path-
ological stage I - II, and without lymph node metastasis (MUC5B: #/P=3.946/<0.001, 2.924/0.004, 3.203/0.002, 5.155/<
0.001, 2.816/0.005, 4.576/<0.001; MMP-9: #/P=3.348/<0.001, 2.865/<0.001, 4.642/<0.001, 6.069/<0.001, 3.062/0.003, 4.365/<
0.001). Spearman correlation analysis showed that MUC5B and MMP-9 were significantly positively correlated with family
history, infiltration depth, tumor diameter, pathological stage, and lymph node metastasis (MUC5B: r,/P=0.282/<0.001, 0.241/
0.002, 0.374/<0.001, 0.216/0.006, 0.340/<0.001; MMP-9: r,/P=0.241/0.002, 0.329/<0.001, 0.434/<0.001, 0.218/0.006, 0.324/<
0.001), and significantly negatively correlated with differentiation degree (P<0.01). Follow-up results showed that 101 out of
160 cholangiocarcinoma patients had endpoint events, with an incidence rate of 63.13% . Based on the occurrence of endpoint
events, patients were divided into a favorable prognosis group (n=59) and an unfavorable prognosis group (n=101). Multiva-
riate COX regression analysis showed that tumor diameter >3 cm, pathological stage Il - IV, elevated MUC5B, and elevated
MMP-9 were independent risk factors for poor prognosis in cholangiocarcinoma patients (all £<0.05). Using the Cut-off
value as the standard, the AUCs of MUC5B, MMP-9, and their combination were 0.879, 0.886, and 0.922, respectively. At
the Cut-off value, the sensitivities of MUC5B, MMP-9, and their combination were 0.772, 0.752, and 0.881, respectively;
the specificities were 0.831, 0.898, and 0.797, respectively. Conclusion Both MUC5B and MMP-9 are highly expressed
in patients with cholangiocarcinoma, and are associated with family history, differentiation degree, infiltration depth, tumor
diameter, pathological stage, and lymph node metastasis. Tumor diameter >3 cm, pathological stage Il - IV, elevated
MUCS5B, and elevated MMP-9 are independent risk factors for poor prognosis. MUC5B and MMP-9 demonstrate good pre-
dictive value for the prognosis of cholangiocarcinoma patients, and their combined use can improve the sensitivity of auxilia-

ry diagnosis.
[ Key words)]

JOEL A P 2 I DA 2 AL 1 3 P T g | R B R
JRSIFNIRE S AR EY) . S5 A MU R A DGR
TR RN N K AEAE W R A RE - B 40 A BE
B RE R R IE 5 R R 1 R SRR AR AP
AR b IR AR S AR AT AR TR A R,
JFF P BB A8 i A 2R I Ml X R T L 2R R M X R SRR
3% ~28% , 3 HATLEAE 5 F RSB ARAE 0
RERE ISWMERE &, by B AR 2, i FARIGIT SR
AREFAE, BTG R g 22 NI T MR e %
Fo L, 4250 01 5 & R AH G Y fa s 4 it R 7, BH
B LR ) VA 7 AL B = T A e AR S TS O
B RN AT AR % R T A DR T P R A 4
AT G R RS EEAEMY, R E TR RN S
(mucinSB,MUCSB) 5 048 ¥ (1) 5¢ R A 5% i 5 43
FE T 42 J& B F -9 ( matrix metalloproteinase-9, MMP-9)
e 2 B v S i RS S R & A R R
MR YIS % T, AR BT 4R T MUCSB
MMP-9 7ERHAE Ji T TR 0, 4347 H 55 B 35 I PR AR AE
R G I I BRI RS R, RGBT
1 &Rl5H*

L1 EARGERE BB YA 2022 4 3 H—2023 4
10 JFHRHR T 55 — B2 B TR I6 77 H 56 BUbE U7 19 048
R 160 BlIG IR TR, Hr 55 66 1, 2 94 1], 0%

Cholangiocarcinoma; Mucin 5B; Matrix metalloproteinase-9; Pathological features; Prognosis prediction

31~80(52.37+7.52) % ; IR 52 31 5], 4385 58 37 44l HL
TR 43 6], A5 4 B B P2 5L i
(HDYY-LW-25097) , H & Fil/ % 5 @ 35 145 /) 32 0145
FHAEREA,

1.2 JEOIERbRAE (1) N ASRHE . OFF A I R AR &
BWikRES Q@ RIS I QA LLET 3 A H K%
S HGR 259697 . (2) HEBR bR . DI TE & & Wi
TE s QFEA FHADENE iR 5 PR IHIE 13 £ 45 A I 5|
RV I N IR 5 I R FORHER K

1.3 WMEIRhR S5 ik

1.3.1 IR BORMICER S BT A BF AT R0 AR |
T 5 S HLEL TRL B R AH 5 T8 AL (o0 AL R 21
735Nl AN B e I NS s A VR D I

1.3.2  ZH4 MUCSB \MMP-9 F&ikI5E . (1) FrAZREL,
R YIpRm A A Ls , TR AR T 5 em A EDZ]
VICRCXT IE 5 212, (R B8 BRI RE R/ NI R L B URE AR
FINL0.6 em, PLECE T RNsae B E R AT, R
TR, REAR R A rp | 5 B 3 Rk 4 58 S e i O
WL, (2) SR BEIR Sy W B35 ( ELISA ) I 7 20 21
o MUC5B \MMP-9 Fik7K -, BUm A4 5w 554141,
W R 45 ALV T 450 nm P KA KT MUCSB |
MMP-9 FKiEIKF-,

1.3.3 BT IrA B G B5E s T 1207
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AT AR 24 A~ #0E H 12 2025 4F 10 H 31
H. BEUIEE A 1B K5 53 th AR T A5 4 45
Fif,

1.4 gtk RA SPSS 22.0 BT 483 #r .
THECRORE LU SR 1 L (% ) s, LI L3R T X
Ko s FF A IES A TR PR DL x2s 08,2 A L
BERHIPMSTAEAS ¢ K556 5 >R FH Spearman AH 5G 73 B 2H 21
MUC5B \MMP-9 K3k 5 B Il R BURRAE 1Y OC & 5 R
J Kaplan-Meier A= 17 R AU HT2H4L MUCSB \MMP-9 £
IR R UG B2 5 2R COX [l AR AL 43 #7459
B WS 5 B3R #E L ROC il £k 4y i 1 A
MUCS5B \MMP-9 3Rk % 04596 /5 38 T A 3300 41

P<0.05 NESFEHASIE L,

2 # R
2.1 HEEHREREA I 5% 20 41 MUC5B . MMP-9

gty
FUACT ke R A

95 41 41 MUC5B . MMP-9

Tk TR (P<0.01) Lk 1 1,

F 1 SRR F AL 5555 44 MUCSB \ MMP-9 kKT
Heds (xs,pg/L)
Tab.1  Comparison of MUC5B and MMP-9 expression levels in
cancerous tissues and adjacent non-cancerous tissues
4 4 5% MUCSB MMP-9
g 160 45.67+4.93 49.53+5.26
FEHY 160 69.85+10.58 73.82£11.23
tfH 26.193 24.772
Pl <0.001 <0.001

R 2 OAIFENGREFIEARAS 9 (B i 2 28 MUCSB \MMP-9 kK L%

B 1 IR A 55 4 MUCSB \MMP-9 3RiA1E L
(I LUL T8, x200)
Fig.1  Comparison of MUCS5B and MMP-9 expression levels

between  cancerous tissues and  adjacent non-

cancerous tissues

2.2 N[ADIE ARREAE IR A 8RR 35 e 41 21 MUCSB . MMP-9
FIRACE LR ANRPE AR % i IH A5 98 A8 3 T ZH 4
MUCSB MMP-9 ik K b #8, 2 R B L5122 8 X
(P>0.05) ; A MR S0 L AL FE BE AR R I VR FE 7R
R 2 g EAE>3 em R FR I T ~ IV A bk 45
I IH A5 i 5B i 41 41 MUCSB . MMP-9 33k /K
T IO AR rh e IR TR AR EE i
REA<3 em JREAM T ~ T3 EWR S5 8
T EFAGIE L (P<0.01) , W3k 2,

(%xs, pg/L)

Tab.2 Comparison of MUCSB and MMP-9 expression levels in tissues of patients with cholangiocarcinoma with different clinical characteris-

tics

mi H n MUC5B t{H P1{H MMP-9 A P1{H

PE5 5 66 70.79+10.12 0.942 0.348 73.73+11.00 0.084 0.934
8 94 69.19+10.91 73.88+11.44

il <50 % 51 69.55+11.29 0.245 0.806 73.61+11.19 0.160 0.873
=50 ¥ 109 69.99+10.29 73.92+11.29

JER=RP 93 J 117 67.93+10.22 3.946 <0.001 72.07+10.65 3.348 <0.001
el 43 75.06+9.87 78.57+11.50

IR S 109 68.219.62 2.924 0.004 72.12+9.90 2.865 <0.001
ik 51 73.34x11.74 77.45+13.02

R FRZ 98 67.78+10.00 3.203 0.002 70.73+10.34 4.642 <0.001
FET R 62 73.12+10.73 78.69+10.92

JiiEE E A% <3 cm 105 66.95+10.38 5.155 <0.001 70.30+10.04 6.069 <0.001
>3 cm 55 75.38+8.66 80.54=10.34

PG B335 I~ 101 68.09+10.68 2.816 0.005 71.79+10.17 3.062 0.003
I~ Vi 59 72.87+9.79 77.28+12.16

WG ¥ 55 64.86+10.09 4.576 <0.001 68.75+9.76 4.365 <0.001
H 105 72.46+9.92 76.47+11.07
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2.3 JELHZ1 MUCSB MMP-9 215 5 IH 45 98 B 2 IR IR

FRIEFCIE 23 HF Spearson #H 5237 i 7, MUCSB

MMP-9 FRik/KF- 5 M0 A8 98 5800 s IR I TR BE M B

2 JRHEL A R A R S IEAH G (P<0.01) , 5531k

PR R AR (P<0.01) , L3 3,

x3 AR FEAHL MUCSB MMP-9 2%k F 5 R [a] i &
REAE A A OGP AT

Tab.3  Correlation analysis of MUC5B and MMP-9 expression
levels in cancerous tissues of patients with cholangiocarci-
noma and their association with different clinical charac-
teristics

MUC5B MMP-9

ST

i W Pl I
JIELE g R R 0.282 <0.001 0.241 0.002
IR -0.227 0.004 -0.200 0.011
BT 0.241 0.002 0.329 <0.001
iR B A 0.374 <0.001 0.434 <0.001
P B33 0.216 0.006 0.218 0.006
e 0.340 <0.001 0.324 <0.001

2.4 JNEEBETGHAE RS FEUTE R BN,
160 BIIAAE Y B B B S A 101 B, R A%
M 63.13% , RS L FH R 4> U B4
(n=59) 5HEARH(n=101), 2 HIEH AFEH K
A O A 2= R TG 2E B L (P>0.05) T s b R
JE R TR MR EAR e A 0 A R R
MUC5B MMP-9 V8¢, 22 %A G125 X (P<0.01),
W 4,

®4 HEREE BUGE SRR R T
Tab.4 Univariate analysis of prognosis in patients with cholangio-

carcinama

TiJE RAFH BUEARA

o (n=59)  (n=101) N0 P
MR FI(%)] B 22(37.29)  44(43.56)  0.605 0.437
E’s 37(62.71)  57(56.44)

FILHI(%)] <50 % 23(38.98)  28(27.72)  2.175 0.140
=50% 36(61.02) 73(72.28)

R EBLE T 48(81.36)  69(68.32) 3.222 0.073

[ (%) ] el 11(18.64)  32(31.68)
AR EE i 48(81.36)  61(60.40)  7.535 0.006
[#l(%) ] fi% 11(18.64)  40(39.60)
BRIHRE FHEZE  45(76.27)  53(52.48)  8.885  0.003
[#(%) ] FiRTIZE 14(23.73)  48(47.52)
i A% <3 cem  54(91.53) 51(50.50) 27.794 <0.001
[#(%) ] >3 cm 5(8.47)  50(49.50)
I B 43401 I~ T4 48(81.36) 53(52.48) 13.346 <0.001
[#l(%)] M~IVI 11(18.64)  48(47.52)
WESEEE X 32(54.24)  23(22.77) 16.345 <0.001
[Hl(%) ] f 27(45.76)  78(77.23)
MUC5B( x5, pg/L) 61.08+8.31 74.97+8.14 10.341 <0.001
MMP-9( s, wg/L) 64.68+7.36  79.1629.53  10.045 <0.001

2.5 MEEEETENZHES KRR ESW
T2 A Gt F R AR AR (LR B IR TR i
AR R LS5 MUCSB \MMP-9) 1E K
[ KB ERS N (1 =FEARA, =15 R
TP FE R AR B 95 A £ 90 COX Rl BEARY 25 1
M EAS3 em JEFRAHIT ~ IV MUCSB JH5
MMP-9 Tt =i Ay JH A 8 £ & IS AN B A9l 57 A 6 PR 3R
(P<0.05), L% 5,

S5 COX [R5 AT T A 520 PR 2R

Tab.5 COX regression analysis of prognostic factors in cholangio-

carcinoma
BBy B1H SEfH Waldfi P{i HR{E 95%CI
SRR AR 0.386 0.215 3.202 0.074 1.470 0.964~2.243

IR T2 0.364 0.218 2.798 0.094 1.439 0.939~2.205
MR E#A>3 em 0742 0.245  9.134  0.003 2.099 1.298~3.395
SIS ~ IV 0.572 0.237 5.819 0.016 1.771 1.113~2.819

L5 0.366 0.247 2.199 0.138 1.442 0.889~2.337
MUC5B &5 0.040 0.013 9.202 0.002 1.041 1.014~1.068
MMP-9 & 0.036 0.014 6.617 0.010 1.037 1.009~1.066

2.6 MUCS5B MMP-9 X JJH48 6 2 Tl s AN =0 $
B #7 ROC £/ Hr MUCSB MMP-9 K — % Bx
AT IRAE I R TS AN B 0 A i, MUCSB . MMP-9
K T HBRA AUC 40514 0.879 .0.886.0.922 , #1% fiH
R R U A B TN (R, — A BN Y AUC
5RO 25 S o ge it L (Z/P = 1.250/0.211,
1.125/0.261) , Lk 6 & 2,

&6 MUCSB MMP-9 Jz — I B A4S e & & HUS 9 ROC

ith £k 234
Tab.6 ROC curve analysis of MUC5B, MMP-9, and their com-
bined use in predicting the prognosis of patients

with cholangiocarcinoma

v e cut-off 1& s o DB

E T (pe/L) AUC 95%CI WY FERE i
MUC5B 69.095 0.879 0.825~0.933 0.772  0.831  0.603
MMP-9 73.345  0.886 0.836~0.936 0.752  0.898  0.650
CHEA 0.922 0.883~0.962 0.881  0.797 0.678
3 3 i

YATARAE g A AL 08 AR T BT, PR 45 £
Je REAE R K A B O BT TN R R A R AR R A Ny
109" o A IS 00 6 2, 400 L KT = A DG
AT LBk Z D T 2N T PN B 9 A A e
PSS 40 M A 8 AP B Fia) AN ML TR P 398 A | - 1] 9 7 )
BLBA R R RATSEUESE, ARAE - 2 R I 7 25 41
T e A i R h 22 PP A M DY -2 S /R T 2
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2 MUCSB MMP-9 Kz — 2 Tt A4S 78 2 HUS ) ROC
ik

Fig.2 ROC curve for predicting the prognosis of patients with

cholangiocarcinoma using MUC5B, MMP-9 and their com-

bination

PRI, R IR AE s o R S 1 200 B TR, A A L L
i B [ 37 05 S PR B IR ST BB
MUCSB JE—FMERE N , £ ZAATE TP 8 F9H
FRIE ) bR MR, B — A R K a1
A, R bR 2 A B BH L A0 e B A A
AEYI AR, BARFFE R, MUCSB 261k al gh 28 fif e
A5, il i 78 40 Bt T ) 06 3kt G R MMP-9
S P E R BRGSO . I BT R S A 4
MIAM LT (ECM) 453, i it (A 4888 1 %5, 25 ECM
W 5 o 00 G R e SR O Y R AR N R R
MMP-94%3 i %5 H B 1 F €6, BT S, S b e 40 i
AR I MMP-9 R T I 486 i 80 ek g ol R 1) 2
garpil2l  SoRiE LR MMP-9 AR #E ECM YA %, f fff
P A0 LT RS R B RV R . F9E R I, MMP-9 5%
TR R 1) % 7% T L B e T B SR AR G TRt
MMP-9 B IA hy 2 P o g 1) — A~ 2 0 46 Ar 5 6
JPH S B E MMP-9 P HLGA By T 5 4 i
INTFUB A s 26 0 & R A R, SRy i IR FiJgg 7 3 42 A3t
BB ARWFSE R 441 MUCSB MMP-9 25K /K F
i TS5 40 278 MUCSB \MMP-9 78 JHAS i Hh &
RIS, [RIE 43 B9 20 241 MUCSB \MMP-9 3K ik
AR A I R R IR 1) 56 2R & 80, AN [) IR A8 0 20 e
S MR GRE R MR AR B Uk e A
AR ARG I B R 4140 MUCSB . MMP-9 2 ik /K
FEAE2E S E—25 A M 2 BT & 30, MUCSB . MMP-9
SR GG s R EE RE ELAR R B b
SEERS IR OG, 5oL R R A OE, Bt R
MUCS5B \MMP-9 7] 825 1T Py IHAE s & A2 kS i

MUCSB 33 J3 3¢ 35 78 22 B P g b g2 85 b A7 7F
PIIRGE . SRS 55 i A i 384 5 | 0 A% IR 1) ok
FEEEYIADE, 53 /A T LAt 15 5 40 A 1] A 53
I G S g -5 B IR 2 3 T e 4 S B0 R 4 i
XS R G g8ed 7 ik i it 250 T SE m JR 3 Tl . 2=
SN N R L T RS &S G B TR R S
MUC5B Ei5 55 B ¢ & & B, MUCSB i £ ik 5 i
JEAN YA, MMP-9 5o %3k 5 3 M e i 3 1Y)
G R 2256, WFFE W], MMP-9 fiE % [ fif 56 5, {2
A IR A0 1 1 2 0 A 2 TR 10 4 4 o Ak
B, MMP-9 553235 1T G825 B0 14 5 BBk 5 e
B e 2 K I Ak e B LI B 24 BT R A
(RN S nbiBuR: Sk S ATSE- 8 [ IRl e i
JEAN R fE R R &I, M B AR >3 em o 245
I~ IV MUCSB & . MMP-9 15y IH 45 9 i 25 7
JEAN RS fa R 2 g AR >3 em Wi
Fap S (55 e 400 e A5 3 AR AR R S8R
2 6 390 1 G325 o7 25 U0 11 5 858 R 8 AR B 2 S B VR
BER 5 FEASE 38 0 i SR AE KR A3 A RV | e A1,
IR e B A 5 AR R L S B RS AR B IR G Ak
SERS AU BA 3 0, O HoA 238 AR ME R | B AR
MEHUEY, M~ VOB RAEEE SRR T
ELT R ISR SR 28 E, IR B O L AL AR 1S
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Predictive value of early inflammatory clearance rate and soluble thrombomodulin levels for clinical outcomes in se-
vere acute pancreatitis Xie Yuxiang, Li Jinguo, Pan Yuxiang, Wu Weixiong , Xu Huthui. Department of Critical Care Medi-
cine, the Second Affiliated Hospital of Hainan Medical University, Hainan ,Haikou 570311, China
Funding program Scientific Research Project in the Health Industry of Hainan Province (24A200076)
Corresponding author: Xu Huihui, E-mail:55051948@ ¢q.com
[ Abstract] Objective To investigate the predictive value of early inflammatory clearance rate and soluble thrombo-

modulin (sTM) levels for clinical outcomes in patients with severe acute pancreatitis (SAP), construct a combined predictive
model, and evaluate its efficacy. Methods We retrospectively analyzed clinical data from 110 SAP patients admitted to our
hospital between June 2022 and June 2025. Patients were categorized into a favorable prognosis group (7=72) and an unfavor-
able prognosis group (n=38) based on clinical outcomes within 28 days of onset. Clinical baseline characteristics, laboratory
parameters, early inflammatory clearance rate, and sTM levels were compared between groups. Multivariate logistic regression
identified independent prognostic risk factors. Receiver operating characteristic (ROC) curves assessed the predictive value of
individual markers and the combined model, leading to the development of a nomogram-based risk prediction model. Results

The unfavorable prognosis group exhibited significantly higher sTM levels and significantly lower early inflammatory clear-
ance rate compared with the favorable prognosis group (#P=5.709/<0.001; 6.981/<0.001). The unfavorable prognosis group
also showed significantly higher APACHE 11 scores, SOFA scores, and PCT levels than the favorable prognosis group (#/P=
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7.299/<0.001; 10.433/<0.001; 7.445/<0.001), as well as a significantly higher incidence of MODS (X?/P=32.894/<0.001). Ele-
vated PCT levels, high APACHE Il scores, high SOFA scores, high MODS incidence, and elevated sSTM were all independent
risk factors for poor 28-day outcomes in SAP patients, while a high early inflammatory clearance rate was an independent pro-
tective factor (all P<0.001). ROC curve analysis revealed that the predictive model combining these six indicators (AUC=
0.999; 95% CI: 0.996-1.000) demonstrated optimal predictive performance, with a sensitivity of 100.00% and a specificity of
97.22%, surpassing both individual indicator models and the model combining sTM with early inflammatory clearance rate
(AUC=0.888). Bootstrap validation of the nomogram confirmed good consistency between predicted and observed probabili-
ties, and the DCA curve indicated significant clinical applicability. Conclusion The predictive model combining early inflam-
matory clearance rate, STM levels, APACHE Il score, SOFA score, PCT levels, and MODS occurrence accurately predicts 28-
day adverse outcomes in SAP patients. The nomogram provides reliable guidance for early clinical risk stratification and indi-
vidualized treatment.

[ Key words] Severe acute pancreatitis; Early clearance rate of inflammatory mediators; Soluble thrombomodulin;
Clinical outcome; Predictive value
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Tab.2 Comparison of early inflammation clearance rates and sTM

levels between patients in the poor-prognosis group and the

good-prognosis group

Mol ik RIIRIEN PSR (%) sTM(pe/L)
T R4 72 58.73+12.65 3.26+1.18
WA R4 38 41.38+11.89 4.76£1.53
A 6.981 5.709
P1A <0.001 <0.001
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Tab.3  Correlation between early inflammation clearance rates,
sTM and disease severity
. APACHE T ¥4y SOFA ¥4}
o E PE P
W RVEN B ERR - -0.725 <0.001 -0.763  <0.001
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Tab.4 Comparison of complications between patients in the poor-
prognosis group and the good-prognosis group
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I 3 BE B A 8(11.11) 22(57.89) 27.446 <0.001
Rk R 6(8.33) 18(47.37)  22.218 <0.001
LIS T RE BE A 4(5.56) 15(39.47)  20.025 <0.001
JHF T BE RE AT 5(6.94) 9(23.68) 6.275 0.012
HE I T REREAT 3(4.17) 7(18.42) 6.115  0.013

2.4 ZHE Logistic B4 7304r SAP 835 5 AN R (15%
MR DL SAP S8 5 AN KA AR i (TRE . 2R
“1758H407) , Lh Bk g5 R P<0.05 T H (LA
& A EARA) AR, T Z R E Logistic 1114453
BT, 455 7R . PCT #5  APACHE I #%:4) % | SOFA ¥4y
B R MODS  sTM 58 SAP B % 28 d A B 5 19
M7 R R R R M B B 5 m y ds fR4
E(P<0.01),WFE>5,

5 ZHE Logistic MIFAHT SAP BETS A R AT EZE
Tab.5 Multivariate Logistic regression analysis of risk factors for

poor prognosis in SAP patients

ERS BIE SEfH Wald{d P{i OR{HE  95%CI
PCT & 1.224 0.237 5.170 <0.001 3.400 2.138~5.406
APACHE 1943 % 0.353 0.070 5.068 <0.001 1.423 1.242~1.631
SOFA P14 1.258 0.249 5.056 <0.001 3.519 2.161~5.730
&t MODS 2.575 0.489 5270 <0.00113.125 5.038~34.195
Eﬁ;ﬁ%ﬁﬁﬁ -0.067 0.017 —=3.908 <0.001 0.935 0.904~0.967
$TM 75 1.184 0.235 5.038 <0.001 3.268 2.062~5.180

2.5 SAP B A A K52 PR 2K 0 31 £k el AR Y A 4t
FeF 3k 6 /520 PR 25 48 2 4] 2 1] DXL 6 o0l A 76
UL 1, i#3d Bootstrap TEFHAEH: AR (1 000 VK ) X ##l

EATHGUE | 245 5 0 7 T ARE 23 15 552 s SO0 A 36 =2 [ £
TE R A —B0hE, DCA /0 Hr 45 31 7, il 26 150 (5 M R
4 0.1~0.9, REHN LA T ICREZ None 5 All Z I,
L2,

A8l (4 ¢ W W N W @ 0 m W W W
PCT4 0 /L) | ] 1 ] ' & 1 I

s e/l R e

1""""“ :I : (‘lr': -|f‘ :i .I:.l ] 2 18 + 4]

SOFA (1) » 1 i 4 5 & ] o 1 1z 13 04
g A . .

it ) T B b 0 0 i 7] n
MODSH AN o

BN . i 03 as o7 - i
B 1 SAP HBETE AN R a2 F & 5 E

Fig.1 Line graph of the Nomogram predictive model for independ-

ent risk factors for poor prognosis in SAP patients

B2 SAP [ TS AN RSN R 3 AU 51 2 PRI 8 Féy A v 2
5 DCA £k
Fig.2 Calibration curve and DCA curve for the Nomogram model

of influencing factors for poor prognosis in SAP patients

2.6 SAP BE WG A B AR s e AL AR
o] U5 25 KR4 S 7000 A5 7Y L Logit (P) = B1X2+B2X3 +
B3X4+---o- (P HER, X HASCE MK R, B H
AR A2 0 BH ZR 8 o i 2k 357 2 & A8 5 ) [
VAZ % OR {H, FI45 [ J7 F . BN ALY 1. sTM x
1. 184 - R A T BR % %x0.067 ; FIUAE AL 2. PCT X
1.224+sTM x 1.184+APACHE II ¥4 x0.353 +SOFA
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3% 1.258 - 5 A TG B % 0.067+MODS & A1
#x2.575; ROC #H & 73 H7 S 7, 45 BT 48 b 0 U SAP
BEATGARK AUC ¥>0.75, B8 1 G RE T 2%k
PATGAE AR IR 2 TR AL BE fe fE (AUC =0.999) , $E7R
LRI AT B R TEXT SAP B HUE A B4 F5
R WK 6 K 3,

RO SAP BH UG A RTG53 N 1) £k ] T A 2 )
ROC #2730 Hr

Tab.6 ROC curve analysis of individual risk factors and the No-

mogram prediction model for poor prognosis in SAP pa-

tients

Wb R AUC  oswel  HUBIE HESRE o

EiT
PCT 2.68 pg/L 0.858 0.785~0.932 0.868 0.764 0.632
sTM 3.92 pg/L 0.861 0.776~0.947 0.711 0.944 0.655
APACHEIGF/:  154F  0.837 0.753~0.921 0.737 0.833 0.570
SOFA ¥4 64r  0.948 0.910~0.985 0.868 0.875 0.743
Egﬂ;?&ﬁfﬁ 49%  0.751 0.655~0.848 0.816 0.625 0.441
MODS %/ 0.784 0.702~0.865 0.790 0.778 0.567
THm AR 1 0.386  0.888 0.818~0.959 0.763 0.903 0.666
TR 2 0.624  0.999 0.996~1.000 1.000 0.972 0.972
303 i

NS ATSEN Logistic [E 2347 o R A
Ji bR R T = SAP K 28 d AN RS R R &R
(OR = 0.935, 95% CI 0.904 ~ 0.967), sTM, PCT,
APACHE Il #¥4) .SOFA 143 Ft 15 & MODS &A= Al sr
fE R % (OR =3.268,3.400,1.423 3.519 ,13.125, P #J<
0.001) , A2 R0 SAP 3 1Y UG 15 S5 MUK %
PRV BRAE ST M8 N B AR B A% B DR R A I
JRR 171 fr 25 DAE G

FLHAR A BB LL CRP 3 A 7Z8 kb Ak, A BF
FEHTUE A R IR PN BOE B B E R T HUG R
U2 BRI SR SO 175 1538 1 52 B, A fig S i 2%
1R RMBA X5 TNF-a IL-6 254 i B B Bt
SAB BB L B ALY CRP 1 b At 0
E, A 1~7 d T F0R 3 Al s SIRS JHiBR R,
ARG SRS R« 9 1 J N R S B[R] HR A SAP TS " 4
W BRI A A T B R T R PR B
IRTT ROR 0 B 28 W 48 b, o 3% 220k B e R T
(CRRT) Kt R 2500 A 8 T RIS B KA

STM & S Wl I8 P B 1 40 ) e e e bR i i . At
Je WA B4 B sTM KT B2 FF i, 3275 SAP
9 SR RIVAT H I P R MR IR A S R
e R 5 GO B I PR 3 400403 P 2 ()35 S P B 4

B3 SAP A RS BTN P AR (A) K52k 1] B A A
(B) 1 ROC ik
Fig.3 ROC curves for individual risk factors and the Nomogram

prediction model for poor prognosis in SAP patients

FPAT R0 STM K E BB ML, 328 177 8 IR AL AR B 1t —
LU RGOV 5 R AR Y B B AN I A B T , e
TE B PN B 54475 — TR0 106 2 o i — 2 ) i oy ) A A
U AT IRIZERE Y A AT I A AR sTM 5 R
WA AEA BIERR R IESE 2 TR A5 AT 20 51 ML AE PN B2
Wi A G RN A 2 N2 B AN, S R A
B 255 DA

AWF5E K B, APACHE Il 43 5 SOFA i3 K
SAP T A0 7 T 48 A5 , b SOFA 143 1 2% R
A (AUC=0.948) , Ui W45 B D) RE RE A5 ™ 8 72 B2 X A8
H I TS (4 5 ) G ML A R AR A BT RE L
APACHE Il P43 22 T4k B3 A BE B 384490 1 1
FAREE I SOFA 743 fi 07 S0 M 2 BRI 6 35 |
B B 5AREFSE T MODS A fe i fE
K% (OR=13.125) A H EHIE

ML PCT 7KV T i B2 7 5 BRI B8 4k % i 18 41 T
R BRI 7 far i Ei > S Sy 0 A (S
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[# ZE] HM WEYSES (ML) ATES E3h K CT B UL (CTA) S80S 1k RIS bt T 7 F sh bk E e
RIGERA FNKIZE (rAD) BE Y KATNME, ik FUEEEE 2017 45 9 H—2020 4F 10 H [ 7E I 5 % 0t
B B4tz Tt T BBk B A AR E BRI JZ (AD) |3 156 4] 4% 7 : 309 LU BIREHL /3 E AR o I R TR AR . A
T =3k CTA AHRXRSHOFISENG R S5, TR 3 Logistic 17113 J B /N 4 X W5 45 0 358 438 58 e 0 i e 25 o
Bt , (ol T BEHLAR AR (RF) Wi B 42 T (XGBoost) S HE AL (SVM) M BB, IR, i F 32308 TAERRE
M THEA(AUC) MBI RE, SR &0 4.7 R A7 BEVT BT E] S, Sk 36 ] (23.1%) & KA ik FH 1,
TERFIEOR LT , B8 | e s 50 R 1 4caat 88 43 UK 3 3 Wik o R L s T 48 B i 4 U2 T R s T AR M A ML A
Bl 7E ML BEEI T RF SVM K XGBoost BERIZEYI 2R84 AUC 435124 1.000( 1.000 ~ 1.000) .0.932( 0.865 ~ 0.984) }
1.000( 1.000~ 1.000) , T 7E 36 IESE A 14351 4 0.865(0.703 ~0.978) .0.855(0.706~0.967) % 0.795(0.598~0.936) , &
i WFRAENY ML ARRT I cAD A TS TN, Horh RF AROBUAE S TE AR hasUR fe i, s/ A5 B F e vAD iR
H I R B

[XER] FIIPREBAR)T 5RR FINKIEZ ; 3k CT A AR ; LR T 5 TN T

[FESZES] R445;R543.1 [ STkFRIRAZ] A

Machine learning-based prediction of re-dilation of residual aortic dissection after ascending aortic replacement using
aortic CTA  Zhang Hongbo™ , Zhao Lei, Xue Yuan,Zhang Chen,Li Haiyang ,Ma Xiaohai.” Department of Interventional
Diagnosis and Therapy, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China
Funding program: National Natural Science Foundation of China (82471929, 82071875) ; National Key Research and Deve-
lopment Program of China (2024YFC2417504)
Corresponding author: Ma Xiaohai, E-mail; maxi8238@ yahoo.com

[ Abstract] Objective To investigate the predictive value of machine learning (ML) models that integrate aortic com-
puted tomography angiography (CTA) parameters and clinical variables for re-dilation in patients with residual aortic dissection
(rAD) after ascending aortic replacement. Methods A total of 156 patients with aortic dissection (AD) who underwent as-
cending aortic replacement at Beijing Anzhen Hospital between September 2017 and October 2020 were retrospectively includ-
ed. Patients were randomly and stratifiedly divided into a training set and a validation set at a 7:3 ratio. Aortic CTA-derived
parameters were manually measured, and clinical variables were collected. Feature selection was performed using univariate lo-
gistic regression and least absolute shrinkage and selection operator (LASSO) regression. Subsequently, prediction models
were constructed using random forest (RF), extreme gradient boosting (XGBoost), and support vector machine (SVM). Model
performance was evaluated using the area under the receiver operating characteristic curve (AUC). Results After a median
follow-up of 4.7 years, re-dilation events occurred in 36 patients (23.1% ). Following feature selection, height, history of hy-
pertension, number of entry tears, maximum true lumen diameter at the iliac bifurcation level, and false lumen area at the iliac
bifurcation level were included in the ML models. In the training set, the AUCs of the RF, SVM, and XGBoost models were
1.000 (1.000-1.000), 0.932 (0.865-0.984), and 1.000 (1.000—-1.000), respectively. In the validation set, the corresponding
AUCs were 0.865 (0.703-0.978), 0.855 (0.706—-0.967), and 0.795 (0.598-0.936), respectively. Conclusion The ML models
developed in this study demonstrate potential utility for prognostic prediction in patients with rAD after ascending aortic re-
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placement. Among them, the RF model showed the best performance in the validation set, which may contribute to improved

clinical management of patients with rAD.
[ Key words)
ing; Prediction model
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BARIEVRST TAAD B EZ )7k, EABPEIR T AD &
HR AR H R TAAD i 5 47 2435 FBLAS Jag BR
T EDk, =T B — B R 3 Sk A B
ko TR RSz 2Bl R EET &
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A PEBORNPE TSRS B AR B SIS R G 5 SR
BARS TSI E A, HEERARE: (1) 2 BR
BHRR T AR LM RE T3 KT AR5 (2) 22w 32 20 ik

Aortic dissection; Residual aortic dissection; Aortic computed tomography angiography; Machine learn-

AFEAE AD; (3) ARG 1T AHHN ZIRFAR; (4) B2 A
J5 1A AN EZIK CTA B (5) RILARAERI TS )7 %
PEATREDS .

1.2 EZk CTA FFERI CTA FEER LR 354%
Z—3REL:256 HE CT 34X (Revolution, i F HL < B&
J7, 5 [ 30T BRE AR N 4 R IR £ ) (320 HE CT H R AY
(Aquilion One , R Z Y7, HA A ) 5 128 HEXUE CT
FAHEYL ( Somatom Definition Flash, P57 T BEJ7 , £2 3 1%
IRBIRR) o X HESH (OL4E S, FEERBRT, 60 ~ 90 ml) Z2JfF
FHIKEL 3~5 ml/s ROERBETEGS . TG HRE X T+ 323h
ok BEEA TN, 24 % E A 200 Hounsfield HAv i IT
f CT AR, FHSEANT AW 100~120 kVp,
LT 320 mAs, BEFE TR 280 ms, /2/F0.625 mm,,

1.3 CTA ol Frfa BE ARG E3hlk CTA %l
By 2 A HA 10 FLL EEZIK CTA 2Wr& 58 m U
PHEITFEAT 5307 o o3 ach A v B2 T 28 25 | i PR AR B
PRFFE ¥, I RadiAnt DICOM Viewer( Medixant 2%
Al Pt AT R B S I . RIS 1 A H MR
1) CTA & (FEZk CTA) JH T3 b S i 45 AL 1)
R AR A A B 1 B S AR 4 UL AD
FRAE K 10(T,) SR T R i o3 SCZ T i £ 3
kL AR AR RS R TR o e P B T ISR 111 R
Bl K CTA R LAFI W 97 5k 19 & A o 9 sk 4
FE XK rAD ARIFATE 1 AENECRY KT 10 mm | [
F IR ST AR B E A

L4 Bkt B SRR % 7 309 Lo i i ALy
JERRERY T7 2ORE S B S BEAIL R 43 S 31 5 4 0 56 i
B TR TR0 K XU 73 2 A AE I 258 P il 2, O AE
UOUEAE th AT IR, B SE SR R R Logistic 811543
it S S FHREMCER, IAHHER
Logistic BIJHH P<0.05 W2 gtk A~ —2, Bl
Jei, 8 B /N4 XP Ui 5 3k 8 B 1 (least absolute
shrinkage and selection operator, LASSO ) 1#F— 2 i 1% 55
2 A IR R A R e B e, kT R PIL 2R AR
(random forest, RF) | 37 ¥ [w] 3 HIL ( support vector ma-
chine ,SVM) il XGBoost 534 il LASSO fifi 45 2] fr)
A e AL R TR AR AL

15 SEit2EJrik R SPSS 25.0 R ifH 4.1.2 Fl
Python 3.7 58 MUGE VT3 Hr, I A3 4G 56 247 S U000 A6 365
LR & DA LB (Y S BRI ) [M(Q,, Q5) 138
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7N, IR 2 -24EJE (Man Whitney ) U K 503617 HLds
Or AR LIRS IR L (% ) e, R e KBt A
Hee . ML AR f 520 T ARRRAE 4R T B (area
under the receiver operating characteristic curves, AUC)
Pl P<0.05 2 A G,

2 & R

2.1 2ARGER LA ABETTIEAIA 156 BlEH,
gt i i BV B 4.7 4R FS AR 36 f(23.1%) B #F
KL SR AT MR T 5K SR e A B o3
52 (36 Bil) SAEF IR (120 B1) . FR7 5Kk A 5

S i TR P sk 4, o il e & A R AR TR Y
TK4L(P<0.01) , A HEFR LR Z R B H ¥ 2 L (P>
0.05), W 1,

2.2 241 CTA BokHEbA: P R A5 AR H AU i
FRERATHE TR/ B2 LU E A AD K B4y X2 1
F ok B I AR MG I T Bk A SUJZ T 3 o0 kA s
I RKAR SR Bk 4y X2 1 = sh bk Bk & i ks T
Ry SO 10 3 30 ks s AR 2 T AR sk 4
(P<0.01 8¢ P<0.05) , Hpx 4845 lbA 22 S LG
SL(P>0.05) , L3 2,

R YRS AR R R BORE A

Tab.1 Comparison of clinical variables between the re-dilation group and the non-re-dilation group

moH R I (n=120) Y3k (n=36) X/ Z i P
BHLHI(%) ] 92(76.7) 31(86.1) 1.481 0.224
AFIEIM(Q,,Q05) , %] 47.5(41.3,53.0) 45.0(34.5,52.0) 1.900 0.057
H#[M(Q,,0;) ,om] 172.0(168.0,176.0) 175.0(173.3,180.0) 3.600 <0.001
WER[M(Q,,05) ,kg] 80.0(70.0,90.0) 80.0(70.0,86.8) 0.500 0.617
BMI[ M(Q,,05) ,kg/m?] 27.0(24.2,29.6) 25.3(23.3,28.2) 1.685 0.092
LRSS S [ (%) ] 85(70.8) 13(36.1) 14.295 <0.001
W[ (%) ] 58(48.3) 19(52.8) 0.219 0.640
SRR L[ (%) ] 38(31.7) 11(30.6) 0.016 0.900

R2 HYIKASIEEY KA CTA BERHLES [(M(0,,05) ]

Tab.2 Comparison of CTA characteristics between the re-dilation group and the non-re-dilation group

moH Y K4 (n=120) T 5K (n=36) Z 14 P1H

FRAHE D B0E (1) 4.0(3.0,5.0) 7.0(5.0,8.8) 6.019 <0.001
e KA A 0 K/ (mm) 4.8(3.3,6.8) 6.6(5.6,8.0) 3.689 <0.001
B LRI R K (mm) 283.4(237.8,303.3) 309.1(288.8,331.5) 4.110 <0.001
Xof IO J2 T 1Y) = Bl kLI e R A% (mm)

% 10 NMottE)= 1 22.4(19.1,27.9) 23.3(20.7,25.3) 0.084 0.933

M B T 2 T 23.5(20.2,25.8) 23.6(21.3,26.0) 0.284 0.776

o 2T 17.6(15.9,19.8) 18.9(17.7,23.3) 3.309 0.001
XoF IO 2 T Y 3 Bl B fie K A% (mm)

% 10 Ma)2 30.1(27.3,33.5) 30.9(28.0,34.5) 0.820 0.412

MR T R T 27.8(26.0,30.5) 29.1(27.1,32.6) 2.442 0.015

4> L TH 20.1(14.9,23.0) 23.6(21.6,26.6) 4.347 <0.001
Xof 7 J2 T8 B E Bl KL RS (em)

% 10 M2 6.0(5.5,6.9) 5.6(4.9,7.2) 0.892 0.373

U6 s 2 1 6.1(5.4,6.7) 5.9(5.2,6.4) 1.174 0.241

o 2T 4.9(4.3,5.5) 4.9(4.7,6.0) 1.361 0.174
it Rz J2 16 14 3 3 bk B TR ( em?)

5510 KatfE)Z 1 2.3(1.6,3.3) 2.1(1.3,3.2) 0.896 0.370

M B T 2 T 2.5(1.8,2.9) 2.1(1.7,2.6) 1.314 0.189

o 2T 1.7(1.3,2.1) 1.7(1.3,2.1) 0.265 0.791
X IO 2 T 3 SR RS (em)

510 N2 9.7(8.6,11.3) 9.9(8.6,10.5) 0.250 0.802

W BT R T 8.5(7.6,9.5) 9.1(8.2,9.9) 2.084 0.037

28] 5.9(4.1,6.9) 7.3(6.7,8.3) 4.794 <0.001
Xof )22 1 1) B B B B TR (em?)

% 10 M2 5.0(3.9,6.5) 5.4(4.1,6.3) 0.635 0.525

JJ 2 T 4.0(3.3,5.3) 4.6(4.0,5.5) 2.164 0.030

o 2T 1.8(1.1,2.6) 2.6(2.0,3.6) 3.919 <0.001
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2.3 FRIEGREEE  ACHEIE BRI 28 AR 1E LA
R Logistic [MITHIAT 11 N8R P<0.05, WK 3, X
11 MBS B A LASSO 1017 | e & 053k 1 5 78
a4 B e IR S B B AR SOKE
Bl Dk e R LI B M 43 )2 MO TR AR (P<0.05)
WFE4 1,

2.4 ML BRI LEfFH LASSO i 5,3 F ML %3
P T R AAER . RF SVM K XGBoost #5575
AR AUC 435114 1.000( 1.000~ 1.000) ,0.932(0.865 ~
0.984) & 1.000( 1.000 ~1.000) , Tfif 75 56 1E A v ) 43 51
4 0.865(0.703~0.978) .0.855(0.706~0.967) & 0.795
(0.598~0.936) , L3 5 & 2,

R4 LASSO [m1JAGH L ) A2 ik B H R A
Tab.4 Variables selected by LASSO regression and their coeffi-

cients
FFIE RE
U -5.185207464
G (em) 0.008988724
7o I -0.302415146
FRAHE B0 0.293384736

%53 SO Bl ik dme KL A% (mm)

0.039714582
0.086329755

1. LASSO [FH3 S 7E Logistic [FIHAERIH S| A L1 A5 I0, % 715
ZBCIATIES , IR RBURSE R 0 LASTEIAS B, N (R AT X
WU S, AR B AR T RECTH R A B TR 2 R T,

®3 NGEPRRPER Logistic [FIH45

Tab.3 Results of univariate Logistic regression analysis in the training set

moH OR(95%CI) SE {8 Wald {i P1i

B 1.650(0.511~5.325) 0.598 0.702 0.402
(%) 0.943(0.898~0.990) 0.025 5.635 0.018
B (em) 1.087(1.023~1.156) 0.031 7.187 0.007
i (kg) 0.995(0.967~1.023) 0.014 0.129 0.719
o 1L 97 5 0.222(0.087~0.564) 0.477 9.994 0.002
2 R 5 1.182(0.488~2.863) 0.451 0.137 0.711
b AR 1.163(0.461~2.934) 0.472 0.102 0.750
B A 1 B0 1.771(1.378~2.275) 0.128 19.947 <0.001
e RERATHE 1A/ (mm) 1.139(1.004~1.293) 0.064 4.097 0.043
B UL e E K (mm) 1.014(1.004~1.023) 0.005 8.291 0.004
of N7 J22 T ) 2 Bl kR e R A% (mm)

% 10 MaE)2 0.927(0.823~1.045) 0.061 1.533 0.216

MR T R T 0.930(0.823~1.053) 0.063 1.312 0.252

o 2T 1.159(1.011~1.329) 0.070 4.461 0.035
XoF IO J2 T ) = Bl AR e R A% (mm)

5510 HatfE)Z 1 1.015(0.944~1.091) 0.037 0.157 0.692

JE I 2 T 1.125(1.002~1.264) 0.059 3.976 0.046

B X2 1.085(1.015~1.160) 0.034 5.807 0.016
Xof 7 J2 T Y S Bl KL JH G (em)

510 Mot = 1 0.677(0.441~1.040) 0.219 3.179 0.075

J I 2 T 0.787(0.498~1.245) 0.234 1.045 0.307

o U2 1.081(0.700~1.670) 0.222 0.124 0.725
of IO J22 T B4 5 B Dk LR T A (em? )

% 10 NMof)2 0.794(0.536~1.175) 0.200 1.332 0.249

JE I 2 T 0.852(0.523~1.390) 0.249 0.410 0.522

o 2T 1.013(0.529~1.941) 0.332 0.002 0.968
el o7 2 T8 1) 3 Bl KAB SR (em)

5510 Katfe)2 1.011(0.837~1.221) 0.096 0.013 0.908

J I T 2 T 1.257(0.945~1.671) 0.145 2.469 0.116

L2 8=T] 1.371(1.090~1.724) 0.117 7.293 0.007
of IO J2 T 1) 3 S kAR I TR (em?)

5510 FokE)Z T 1.073(0.872~1.320) 0.106 0.439 0.508

U6 s 2 T 1.279(0.972~1.683) 0.140 3.095 0.079

o 2T 1.394(1.065~1.826) 0.138 5.829 0.016
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A ZIEURZRES L log(\) AL INZR ; B. 4% RFAE 52 4UH log
(N) ZBAB B AN TR 8t 2 30 25 e iE A8 B Y [ 09 R AR AR S G
B log(N) ZBAL R R . BB N B, M R EOE#Eis T 0, #4r
AR T ELRZR R B e KA BT AR
1 SR LASSO Sk b A7 A8 B i vk
Fig.1 Variable selection using the least absolute shrinkage and se-
lection operator (LASSO) method

F5 Ml IR AUC FRIMME UL B

Tab.5 The AUC, cut-off value, sensitivity and specificity of the
machine learning model

oA LA AUC BHESE AUC  #E BURE R
RF 1.000( 1.000~1.000) 0.865(0.703~0.978) 0.638 1.000 1.000
SVM 0.932(0.865~0.984) 0.855(0.706~0.967) 0.441 0.880 0.918
XGBoost  1.000( 1.000~1.000) 0.795(0.598~0.936) 0.830 1.000 1.000

TE: RF.BEHLARAR, SVM. SZHF 1] 2 AL, AUC. Z 1 TAEFRE £ T
AR, AT A VN FRAERE | IF BRIBOM 107 A SR RIS S 2

RIS

TEARRGE T A BN T 5 vAD PRy ik kA4
BB YIROCH) 5 A8 f, Bfi)5, 25T 3 Fp ML 59k
P T AL 3 Ah ML R ERHUAS T A A%
J,H RF FES A rh R B, AUC 35 0.865 , X i
B ML BB REAE A R rAD B & 2R K 0 5
JAUBSE AHE , DT AT B 100 Ak A8 28 4 B 2 T s PR e 5
R

RGN AR BB i & i 1, {FL 378 B 5 A e 11
MIAETEA AR & rAD FHOEA R FHA/F (rAAEs) Y ZEAN
FIF 2, Kawahito 2" ICETAOAFFE K& B, 58 A0 1119
FEAET] B35 B vAD B W TC SRR A7 FEARWE
FE, BR A 1 B MR KA AR il /N T3 rAD
Pk r FER R AR O BRI A T R

A ML BERIZEYIZRAE ) ROC 14k ;B. ML A HBIAE S UESR P iy
ROC Mi%E ; RF BEHLARM, SVM. 32 FF 1] HL, XGB.XGBoost .
2 ML BRFEYI AR AR IESE T i ROC £k
Fig.2 Receiver operating characteristic (ROC) curve of the ma-

chine learning model in the training and validation sets

BRL, BETERFSE R, rAD XS e R B W] H T 33
W eAD FEYSRIG R A KR FEARBF ST o B 3R
Logistic [71J=7347 % B 73 SUJZ ThT Y 3= 3 Bk L ok
A TR R o SCJZ T Y S 3 Dk e R AR R X
rAD PSR EA BN X, BREARIR RS, AR SE ik
DN T 2Bl RO 2% i A £ T AR R SR A B
o3 SUZ T BRI S AR XS rAD 477 5K HoAT
I3 SC, e rPiRg S T 9 s T B BN T R
B ARSI, FEPPAL rAD P9 5K KU I 07 R
JH ST 0 0 22 1T A 3 3l bk 4 B | 100 A 97 S
THRRER R,

BEAh , AR TS K B, R &L rAD BT 5K 5
o L RO AR AR HL B R S BT RES LT A
FA K TR MR rAD S TELE A Rl At g XU 4
ik, 4 e J2= B K B A A SO M g N AR
ST BRI A, B R 2R T R AR T LR
BAESFLE SR GO AARBFTENANTE DA 2 2
W FEHZ W2 0 5 PLER AL, DN IOR BEAT B AT

TE B rAD 835 WS 7, RETEAT 8 2 2 T
Logistic [11J3 5l U3 i P71 SR, ik S
GO H AP AAT BRAG KBS PR 2R, HoRIE— P Hy it 5 4
AITIAEERY T RERS R I G 2e b 5 ARG &%
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A

ML 7E i PRI RY g 4y v BT A H . AT
fdTFH ML 5 i A (A5 0 A 1 0 S ) 00 2 e X
ABRAL rAD BEARTGFE R,

RHIFAAE LU RFRYE, B %, A0S 5T 5
HLOD B R L T 5T, REAS AR X /N H R #E AT SR
BAlE, RSSO R ANTIE R SR 2 bbb
1, IR AT g — 2D B0 e . HUR AT 5T 32 2R
NI CTA FpserEda b, vl BEJCI: 42 i f Wi
FBPRAY LIRS, ARSI 5] AT 25 ) 57
V£ SEB FE B B S A Y BE A T 4R I

L5 TR ARBEST R ML R dE T rAD F
SR A TS Y | 75 30 Uk 4R i R BN R 47 A9 T E
O EA R BERT cAD BE ARG EHKF
P28 SR A VR P W0 £ vh 5%

EE RIS

RS BRE S T GEiT e R SRS R S
SRS eS8 BRI 5 00T 3 E B 5
ot IR e vt B0 AT
S 3k
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i3 ADART TMTC1 Hey 7KV~ 5 i 15 58 £8. 4 25 sl ik e 4
T B2 1 O 3R B B S & 2 10 e 1 1 T A

[=]E 0 =]

IR, AN, FEE, REFE, NLE 2 F A

HEWH ., LR E SR S5 &R H (2022607020029)

TEF L. 230031 AR, LA B AR 22 B B AR B BA SR ILO — R B AR B3 AT SRR IR XIL0R)
230011 BB, AIEHE - ARERMZAR(XIHF)

WIEEH . T3, E-mail ;hqeqzl @ 163.com

(# E] B#H HOHMs RNA JREFBCEEE 1(ADARD) SB[ E5R6E H 1 BIBSE O- H B2 SLH 2 B (TMTCL) |
[Fi] 70 >4 i 2R ( Hey ) K5 2R BT ( ACT) J5 35 300 8 Jikope 7 R B 04 06 3R BB s & A6 I8 = 2 9 T 41141
Fik HEEL 2022 4F 7 H—2025 4F 7 A o E A RMBCEBR BRI JLO — E BE M & NENRYT Y ACT B3 108 1]
1R ACT 40,5 F8 5 MR 4l 0 3 WKope 7= AR B 43 S 42 B2 35 8] v 8 39 401 | B 34 ) ARAEHUBE S5 2 5 R AR A P43
SRRAEAE 23 )5 R R A A 85 1], Dy ik BRI 40 IR e ft R AR s 2 108 I 4E R NC 2l >R ELISA k46 U i v
ADAR1 Hey 7K, RT-qPCR #4501 TMTC1 mRNA 35 ; ROC #4843 ADARL  TMTC1 mRNA  Hey XF ACI £ 3 b
J5 A B A A T8 DS it 42 434 ( DCA) A PRS2 i it 4 ( CIC) 43 A K T B 28 4 I R S P, &6 R

ACT #4117 ADAR1 TMTC1 mRNA Hey /K375 F NC 4H.(1/P=42.848/<0.001,48.584/<0.001 ,31.975/<0.001 ) ; fifi

H BN KNSR B WINE , ACT R L7 ADAR1  TMTCI mRNA Hey KRR T+ (F/P=32.270/<0.001 ,60.602/ <
0.001.48.823/<0.001) ; &= W20 NIHSS $F4 & IfiL 7% ADART , TMTCI mRNA Hey /K BE B TR R AEWH (1/P=
7.024/<0.001 ,8.043/<0.001,7.995/<0.001 ,7.879/<0.001 ) ; Ifl.7& ADAR1 ,TMTC1 mRNA  Hcy /K-8l & =& B4 i
M ACI B FPLBES & A LML AUC 43 515 0.804,0.805,0.810,0.921, = F 564 Wil &% GEAL T 28— $5 45 T50m
(Z/P=2.207/0.027.2.268/0.023 .2.108/0.035) ; XU F{ETE 0.03~0.67 B} , =FH WA T ACI B EPLEES & 4 i &
FHOFMEFIEE %S T ADART TMTC1 mRNA Hey BUAG TN ; HERARIRLY ACT B PULBES & A i A48 = 00 1 S PR 1S
WEAREHRAER, &t ACHEHF I ADART TMTC1 mRNA Hey /K-F-FH , 58z oz ™ EA2E Hist)s i
BPEFH YA G, H = BARMXT ACT B POkt fE s M F - A — E I,

[X$iR] SPERAESE RNA B BZRG 1R m R 1 s IR O-H &8 M S % B i ; [a) U Ik 202 ; T3l ik
B BusE e mAS R

[FESES] R743.33 [ STEkERIRAG] A

The relationship between serum ADAR1, TMTCI1 and Hcy levels and the degree of carotid artery stenosis in patients
with cerebral infarction and their predictive value for the occurrence of vascular events after anticoagulation Wang
Wen™ , Yu Mingming, Xin Jiahou, Huang Haibin, Liu Hongjuan, Liu Xuechun. ~ Department of Neurology, The 901st Hospi-
tal of the Joint Logistics Support Force of the Chinese People’s Liberation Army, Hefei, Anhui 230031, China
Funding program: Anhui Provincial Key Research and Developmeni Programme (2022¢07020029)
Corresponding author. Wang Wen, E-mail . hqeqz1@ 163.com

[ Abstract] Objective To investigate the relationship between serum levels of adenosine deaminase acting on RNA 1
(ADARL), transmembrane O-mannosyltransferase targeting cadherin 1 (TMTC1), and homocysteine (Hcy) and the degree of
carotid artery stenosis in patients with acute cerebral infarction (ACI), as well as their predictive value for vascular events fol-
lowing anticoagulation. Methods Between July 2022 and July 2025, 108 patients with ACI treated at the Department of
Neurology of the 901st Hospital of the Joint Logistics Support Force of the People’s Liberation Army were included in the
study (ACI group). Based on the degree of carotid artery stenosis, patients were classified into mild (35 cases), moderate (39
cases), and severe (34 cases) subgroups. According to whether vascular events occurred after anticoagulation, patients were
further divided into an event group (23 cases) and a non-event group (85 cases). A total of 108 individuals undergoing routine
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health check-ups at a hospital were selected as the control group. ROC curve analysis was performed to evaluate the predictive
value of ADAR1, TMTC1 mRNA, and Hcy for vascular events following anticoagulation in ACI patients. The clinical utility
of the combined predictive model was assessed using decision curve analysis (DCA) and clinical impact curve (CIC) analysis.
Results  Serum levels of ADAR1L, TMTC1 mRNA, and Hcy were significantly higher in the ACI group than in the control
group (#/P=42.848/<0.001, 48.584/<0.001, 31.975/<0.001). Serum levels of ADARL, TMTC1 mRNA, and Hcy progressively
increased across the mild, moderate, and severe stenosis subgroups (F/P=32.270/<0.001, 60.602/<0.001, 48.823/<0.001).
Compared with the non-event subgroup, the event subgroup had significantly higher NIHSS scores and elevated levels of ser-
um ADAR1, TMTC1 mRNA, and Hcy (#/P=7.024/<0.001, 8.043/<0.001, 7.995/<0.001, 7.879/<0.001). The AUCs for predic-
ting vascular events following anticoagulation in ACI patients using serum ADAR1, TMTC1 mRNA, Hcy, and their combina-
tion were 0.804, 0.805, 0.810, and 0.921, respectively. The combined prediction was significantly superior to any single marker
(Z/P=2.207/0.027, 2.268/0.023, 2.108/0.035). When the risk threshold ranged from 0.03 to 0.67, the combined model provided
a higher net benefit rate for predicting vascular events than individual markers. The combined model showed a high degree of
concordance with the actual incidence of vascular events in ACI patients following anticoagulation. Conclusion  Elevated
levels of ADAR1, TMTC1 mRNA, and Hcy in the serum of ACI patients are closely associated with the severity of carotid
stenosis and the occurrence of vascular events after anticoagulation. Combined measurement of these three markers has predic-

- 1095 -

tive value for post-anticoagulation vascular events in ACI patients.
[ Key words)

Acute cerebral infarction; Adenosine deaminase acting on RNA 1; Transmembrane O-mannosyltrans-

ferase targeting cadherin 1; Homocysteine; Carotid artery stenosis; Vascular events after anticoagulation

2 A 3L (acute cerebral infarction, ACI) J&H
O P8 IV PR B0 5 | & ) A 2E Rk 1l S5 S PR IR AE , B
A =R e B R R B R B, B8l Bk e A 2
ACT BAR I BB R 3R 22— FEEIR YT Al Pk
PRSI A O30 oA R IO A 2 4 I T, A e 2
SUERDIRE o HF6 5 50 35 R0 422 32 IS A b e i
I7 AT BE K A LA R A B BB TSR RNA
AR 2 i 1 (adenosine deaminase acting on RNA 1,
ADAR1) J&—F/E F T XUk RNA AYBE, 760 L8 P
28 R ARPEBIR T R FEOCHEAE L, T 2 5/ e 5 40 4%
PR A- S (e P AR5 05 SR A AR 1 1 Y
B IR O-H 5 4 36 4% F% [ ( transmembrane O-mannosyl-
transferase targeting cadherin 1, TMTC1) H—Fh N
HEL,Z 5NN, A RS HAE ACT
SR P B0 K OR RERE AL B s h R AR
[A] 780> B 2 iR ( homocysteine , Hey ) S22 B2 R #1 H A
IR IR] 4, 2 5 W 5T R % 85~ A e
7KV Hey 5 151 58 7™ o F2 FE & B8 2 gk 2 AH
X BEAERE ST Z 3T ADART, TMTCI , Hey 5 3 Jik
o8 R B 1k B G AR B 1 OC FR TG T = R G A I A
ACT J835 SN kA B st I 078 P = 47 v %) 0000 47
{8, B HT AL TR AR RO B, AR IEB AR, A
I, A AT IR R AR S0 HT  IE AN T
1 #REFHE
L1 IRBERE  $EH 2022 4 7 H—2025 4F 7 H b E
N B A AR B R R BA SR JL O — BE Bl 2 N RHA YT
(f) ACI F4 108 BIfE Ny ACI 41, 5 59 ], % 49 fil; 4F

% 45 ~76 (65.83+£7.27) % ; BMI 18 ~ 26 (22.59 +
2.48) ke/m’ 3 BE R 3 = B £t BRE A4S 108 114
NC 4,5 55 i, Zc 53 5] ; 4F- 1% 44 ~75(65.17+6.84)
% BMI 19~26(22.76+2.24) kg/m? . 2 AA1ER] AE#S
BMI [0#2, 22 R G738 L (P>0.05) , BA Al ek,
AWFFEC 23R4S B2 B A6 B 2% b1 241t v (202206008 ) ,
ZRHE ME BRI B IS E AR RES,

1.2 RO E (1) A ASRE . OFFS ACI 2 HT
FRUE™ ;@352 MR 8 CTA K dr ; @ I kWi ; Dk
5 B ABEIT A <24 h; @ EZhE AR ; O K RHSE
B (2) HEBRBRE . QOB I At i 522 ; @G I v
Jiged i 0 43 55 P 28 R SR 5 B I E I Ty e e A
H s @UIRTERAERLE ; @G 1 2018 Mg | R AR
I IR R Ge i s @3 1A A A BUEE BV 3R
BEGYIIRA o D AR L il > E I REAS 4 @ B
JEEAMI S ST ARIATT S s @A I I R 10
Wit 77 30 (B) R R B AN 22 B T

1.3 MIFEFR5 ik

1.3.1 Iy ADAR1L Hey KRG . F 2 E IR TT AT (i
SRR S ARG 2 H R 4 L 25 I T K UL 5 ml, 500U
BIME T - 80°C fR 7, >R H] ELISA ¥ £ Ml 1 7
ADARI (iR 7 & W B L i 3 B bt & Al RS
AB303752) \Hey (il 5] & 3 I E A w585
CSB-E13814h) /K -, fdi F iMark W OG AR AL ( 3 [
BIO-RAD {F15R 23 8]) K 450 nm &b WG R | AR H bR 7
HZEiE ADAR1 Hey HIZEIRHREE

1.3.2  TMTC1 mRNA £ . & H RT-qPCR % £
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TMTC1 mRNA FKik/KF, K Trizol 125 (Jb 50 2 4%
8] B 15596018 ) FEHLEL RNA |, B-600 #8 il 1 736
JCRETE( RHETTHT A R ) PEAG e BE RN AR 2 5 4 14 5
RNA #4755 5% A B cDNA I SERT 26 2 i PCR
AT HEBL AR cDNA (7 [ 35 Wit 35 R s 4R 1A, 0%
KK4600), TMTC1 mRNA I §i# 5] % 5°-CTGTCT-
TCAAGAATCGTGGACTT-3", N ii# 51 4¥ 5’ -CCGCCT-
CAGTATGAATAGGATGT-3" ; N2 GADPH L iif5|#)
5’ -CTCCATCCTGGCCTCGCTGT-3", R #F 5l % 5°-
GCTGTCACCTTCACCGTTCC-3" . JZ R &5 14 (3t 40 4~
PEFR) :95°C 1 min,95°C 30 s,56°C 30 s,72°C 20 s,
MEARTEE 3K, B E, R 22T 1A TMTCL
mRNA AJAHX RN &,
1.3.3  33f Bikope 7= 72 B2 0 2 < o 8507 1l A8 3 54X
(A4S FD20, fif % Philips 22 &) ¥ & 1T CTA £
2 I RLE B IR B 35 ] (A FRE <30%) P
J¥ 39 ] (A AR 30% ~69% ) (FEE 34 5] (B A T
JE=70%) """,
1.3.4  BUBEs i A8 F P4, . ACT B35 1 B s Bl DT
6 ™ CRAMAE RIS T2 B A WA T =0, Pkt
Ji IAE A A S A 4 AR R T A AR B/ e ot A A 4
S B PR SE REIRTEN K A RAET Y MR
PUBESS JR 15 A LR AR oy R A2 23 151
HREAWH 85 f,
1.4 Stk R SPSS 27.0 438 E 047 45
TR, THECFORE LA S5k 1 L (%) R, 4]
FLACR X2 R A5 A IEAS A T R DL vts
7,2 AR SR ST FEAS ¢ K, Z2 4 1] LBk H
F k% ; R I ROC 14k 53 #1 ADAR1, TMTC1 mRNA |
Hey X ACI B B I & A IS 14 4 0% F00 41141
DRIR IHZR 50 M ( DCA) R R £k ( C1C) e Bk &
TN AR Y I PR SE M, P<0.05 A 25 A it
2 &% R
2.1 2 A1 ADAR] , TMTC1 mRNA  Hey 7K L4
ACI 4 1M3% ADART  TMTC1 mRNA Hey 7KF3 5 F
NC 4, EZRA G2 L (P<0.01) , L& 1,
2.2 NI N Bk sk A5 FEBE ACT K ILVE ADARIT
TMTC1 mRNA Hey /K- L Bl 75 20 80 fkopk 2 72
BTN | ACI ## 13% ADAR1 TMTCI mRNA Hey 7K
ARU T, 25 A et L (P<0.01) , LR 2,
2.3 2 WA IR %R & M3 ADART, TMTC1 mRNA |
Hey /KFE0HE &R A W2H NIHSS 343 M 1% ADARI .
TMTC1 mRNA Hey 7K V34758 T AR & 4L (P<0.01)

2 WP HAMIG R BT B} b8, 22 R TR S22 B L (P>
0.05), W33,

F1 NCHY5 ACI 417 ADAR1 TMTC1 mRNA Hey /K Fb
B (xxs)

Tab.l  Comparison of serum ADAR1, TMTC1 mRNA and Hey
levels between the NC group and the ACI group
A5 5%  ADARI(ng/L) TMTCI mRNA Hey( pumol/L)
NC 4 108 74.41+10.26 1.05+0.13 10.14+1.37
ACTAH 108 196.24+27.71 3.42+0.49 20.85+3.20
tfE 42.848 48.584 31.975
P1H <0.001 <0.001 <0.001

®2 AFETEIKFEAEFLE ACHEH (M7E ADART TMTC1 mR-

NA Hey KOS (x2s)
Tab.2  Comparison of serum ADAR1, TMTCI mRNA and Hey
levels in ACI patients with varying degrees of carotid

artery stenosis

5l %t  ADAR1(ng/L) TMTCl mRNA Hcy( pmol/L)
R 35 171.58+27.32  2.81+0.47 17.65+3.11
e 39 193.36+27.72  3.57+0.49 20.01+3.24
ENES 34 224.92+28.11 4.11£0.52 25.11%3.26
FA{d 32.270 60.602 48.823
P1H <0.001 <0.001 <0.001

R3 REAEVWHS KA TWH ACL B F Ik K 7R A i i
ADAR1 TMTC1 mRNA Hey 7K L35

Tab.3  Comparison of clinical data and serum ADAR1, TMTC1
mRNA and Hcy levels between patients in the event sub-
group and in the non-event subgroup

moH *(%iﬂskfﬂ %iﬁg)ﬂ X E PE

PRI %) ] 0.042  0.837
% 46(54.12) 13(56.52)
i’y 39(45.88) 10(43.48)

SRR (Rxs, %) 65.58+7.18  66.74+7.59  0.679 0.499

BMI( x+s,kg/m?) 22.58+2.47  22.61+£2.53  0.051 0.959

WA S [ (9% ) ] 18(21.18) 6(26.09)  0.253 0.615

RIS (%) ] 15(17.65) 7(30.43) 1.122 0.290

BRI (%) ] 12(14.12) 6(26.09) 1.105  0.293

R B(%) ] 29(34.12)  10(43.48)  0.687 0.407

s L [ (%) ] 31(36.47)  11(47.83)  0.982 0.322

= IR AE [ 9 (%) ] 36(42.35)  13(56.52) 1.466  0.226

BAETRE[ (%) ] 1.957 0.376

B 29(34.12) 6(26.09)
G 32(37.65) 7(30.43)
I 24(28.23)  10(43.48)

KIRBEABEITE] (2+s,h)  5.74+1.29 6.22+1.53  1.520 0.131

NIHSS PF45 (s, 53) 8.14+1.19  10.28+1.64  7.024 <0.001

PUBERIF (%) ] 0.327 0.567

ek 50(58.82) 12(52.17)
O iR EE 2 35(41.18) 11(47.83)

185.04+26.17 237.65+33.42 8.043 <0.001
3.22+0.46 4.15£0.61  7.995 <0.001
19.58+3.06 25.53+3.74  7.879 <0.001

ADARI1 (x#s,ng/L)
TMTCI mRNA (&+s)
Hey(x+s, wmol/L)
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2.4 ADARI.TMTC1 mRNA Hey %} ACI B #Hikt G
A LGS PR SRR SO (E 27 ADART
TMTC1 mRNA  Hey ZAKCFET ACT B # Prit s & A i
BRI ROC M2, TR & T (AUC) , 45
RE/R L% ADART, TMTC1 mRNA Hey 7K-F 5l K&
SHBA TN ACT 83 PUEE 5 & AR i A T F A
AUC 4351} 0.804 .0.805 .0.810,0.921 , = Bk 4 Fit i
BREM T8 —F8 bR T ( Z/P = 2.207/0.027 ,2.268/
0.023.2.108/0.035) , WL 4 FIE 1,

F4 I ADARI TMTCI mRNA Hey %f ACI SR E BB &4
AP BN 1

Tab.4  Comparison of the predictive value of serum ADARI,
TMTC1 mRNA and Hey for vascular events following an-
ticoagulation in patients with ACI

o . e e T
& WU AUC 95%CT HURIE FESHIE b

ADARI1 208.08 ng/L.  0.804 0.716~0.874 0.696 0.824 0.520

TMTC1 mRNA  3.45 0.805 0.718~0.875 0.783 0.729 0.512

Hey 24.05 pmol/L 0.810 0.723~0.879 0.652 0.859 0.511

—HBA 0.921 0.853~0.964 0.870 0.906 0.776

B 1 IfiiE ADARL TMTC1 mRNA Hey /KF-H ACI 8 Pkt
Ja R A PESE R ROC 2K

Fig.1 ROC curve for serum ADAR1, TMTC1 mRNA and Hey in

predicting vascular events following anticoagulation in pa-

tients with ACI

2.5 L% ADARI,TMTCl mRNA  Hey i i 45 %0 %if
ACI BB EPUEE IS & A 100 A8 254 00 e R FH A 2 A

DCA i £k 25 R R, 24 KU B E AT 0 ~0.76 Y,
ADAR1 . TMTC1 mRNA Hey B¢EA 20 ] 4545 B 5 1E [A]
R EE R, YRS BI{ETE 0.03 ~0.67 i, B A 15 7l
D ACT FBREPUBE Ja A& A i Ve A i vl 2 R o T

ADAR1 TMTC1 mRNA Hey S50 | ULl 2,

B2 i ADARI TMTC1 mRNA Hey FRIUAE A DCA 2k
Fig.2 DCA curve for the predictive model of serum ADARI,
TMTC1 mRNA and Hcy

2.6 1% ADAR1 TMTC1 mRNA  Hey B4 58 PEAY
ACI B YUREIG & A A ) L BR AT 6 R 00T
CIC phe 2t 3R R, MLy ADARI,TMTC1 mRNA  Hey
AR PEAG ACT B3 BBt & A2 i 45 v 1 i v
IR 151185 55 S B 150 B A i AT G 8 LI 3

B3 IfilLi ADAR1 TMTCI mRNA  Hey B4 I8 A0 fYy CIC
iz

Fig.3 CIC curve for the combined predictive model of serum

ADAR1, TMTC1 mRNA and Hey

3 4t it

ADARI fE 5 —Fl RNA 245, 77 971k dsRNA
BORRF - UHF I s 1, 5 B B T I 4 g v 35k
Z 555 )5 RNA 4, st 4 ooiass 28 filmT ¥
B e RAPERNG 7E H AR b 28 2R e s vh HLAT 24
FAT . BRSE R B, 7E AR ST /N USRI ADART B
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E SN I B BUR: Y [ E=R AR AR L E2S7S Y A
STi CLEZSIIN) i ) [ N1 A A AR 1 TR N 3
ZER R 5 NC 4H 4, ACT ZH 175 ADAR1 /KT
15, FLIE 20 3 ik e 78 2 B 3 i 32 20 5, 5 Zhang
SN ADART s B 26 1K mT At 0 fii 3l bk SF- 1 AL 4
SR I A A IR 15 0 R R I 9 4 SR AN AT
Mk Fe ik ADARY 38 o8 418 A% I B s ZH A 3 oR A 1 1Y
A-to-1 RNA %, 175 5 10078 PN B2 40 B A 1k B g, n e 5
KSR REREAL BERR ) ARFSE IR K, SR & AR WA
B, R AW AN ADART /KETHE, H ROC fhZk4h R
7R, ML ADARID Tl ACT 8 & Pt a & Ak i &
FHAEH AUC 4 0.804, $& /R HLHAT — & 1y F i 2% e .
D ADART W] 83 3 175 5 0l A E AL | AR R S AL
il , 25 MAE R LA A EN S R
o7/l SR I i

TMTC1 1 2y — Fiobl B 5 B il , 2 55 79 JoT I 445 42t
A AR AN Ak | g N A5 BRI, 7E 2
SR T A SERME R . Armstrong 457 BF 9T R
B, TMTC1 J% R 3% 38 5 & i e 9 & i 456 E %% DI AH G
eI TMTC1 AIBES 5 ACT & L ot 7, 454
TR 45 3 ACT 4 M 3E TMTC1 mRNA /KF 55T NC 41,
HEshkopezs 8 > W > E # W TMTCL 5 #ish
Jokcpers ik e B O #E— 20 3 A B, A A i
i TMTC1 mRNA ZKF& PR EA WA, #£78 TMTCL
AT B8 S HUEE I A 35 A — e I, HEI AL n]
REFE TR /KF TMTC1 ] {2 38 1 Sops AL, 1M 5 3 2
i Ak NI A SR B AN PR GV A IR S C AP S
HEPRTY, Fe AN ACT B S0 Bl ko 7 A A 1 S
ZA AR, ROC 445 5 BoR, L TMTCL B
I ACT BB & PUst Ja & & i PEH R AUC
0.805 , X IfiL 5 14 {4 H AT — 7 1) U 4 B, A7 B T 1l
PR 2 FEAG

Hey J& T3 Bt & FER , S0 I8 0 119 31 2L 15 Jo
B, R RN N B D e R AT L R, LA
T B Kok RERE AL S > AT 2 BOBE IR IR R
ML7E Hey fa 221k -5 81 8h ik B HORFee M WA 56, L
HA R BaLaE ™ . A S LR ses, B
ML3% Hey 7K Fifi 250 s ok g 2 7™ 2 A B8 484 oo o 8 (
JE SRR SEREE ), 0 H T BE SR R K Hey B/ F 30
AR RNA ZE 300 350 38005 STAT1-5/%/)F RNA-219a-2-
3p/TEA S5FgBEE ST 1 45 5 3 B, 42 2 1 K 40 o
TE R 5 18 8 AL, s s ik ok B A AL BE T B, 580400
kAN E > TSR W, Hey T 2 5 3h ik
SRR RE AL B Ak % S MR I AL R FE R R AR

FAERFRER L, A4 ACT B L Hey K F
FAREAEWAL, HEM Hey 0T HEE 534 i /)N i 26 B
P, T i L 8 B Al PR i — 21 5 1, dee 2438 in
LRI BERUS: , 2E 1M5 Be e 6 T o 1 A8 M =R 1Y & AR
UMK g2 ROC 2R & PR, I3 Hey
T ACL & Pt Ja & A4 & FH 0 AUC
0.810, B AT /E Ay ik PR FUIN 1165 14k A 00 A W s A
T AW g R, ARSI 7 ADARL
TMTC1 Hey B-A T ACT H & YUt s & A i 2t =
PR 25 5 R A AL AL AUC 4 0.921, B
f.E T ADARL  TMTCI1  Hey BphkG i, H SUSE 4
SRR IR R 2 0.870.,0.906 , $2 78 B AR R FEAE b [A)
BB . 7E— 20 B DCA 28 & 30, XU (94 1 76
0.03~0.67 I, B G HEAITM ACT 835 Pt 5 A& AE i
EYER RIS M T ADART  TMTCI mRNA  Hey
BARUAS  5 CIC il 28 43 #7 f 7%, 1L 35 ADAR1, TMTC1
mRNA Hey BEA BRI ACT HE PLEE)G & A4 L4 1
FAF A SEBRE 0ELA 3 A B R SRR I R T AR
TSI 48 A b S LAt AU Iy ADAR1  TMTC1  Hey
TRV, P, ACL B FPUEEE &4 A 1 F
PR RS , A 1) R ) il 7 127 M, DA T o4 AU ot A7
PR AR, BRI, A ADARL  TMTC1 Hey S5¥Hi6ES
A8 PE 1 09 43 WL A7 S A A 98 2 A7 R
Bk,
4 i
25 FATIR , ACT B3 117 ADART TMTC1 mRNA |
Hey /KF-Ft s, S8 sh kg ss ™ s fE B Bude s 5 1
FUEE I, 5 4h, i ADARL, TMTC1 mRNA .
Hey BEARHMXT ACT SR PUBES MW FE A —2
RIFEANAE . AT W A AE — o AN R Z AL, dn il )is
ST AAREAS i 25 BR A, AR TR YT R IV ADART
TMTC1 Hey /K, AAKGXT T e RAEAS £ a0 Bk
GARGE, AT S A WL AR AR , LA A 5% 25 00 i
AR P
F 2 32 A VEE 7 IO R 25 vh e
& kA A
ET AR R, SRR R SRS A A e
BRI AR T F R SRR AR, SRR T
R BERANT IS SCIB T 2 448 X A& SRS R,
A g
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SEEIH . WAL 25 ELR 2023 ~ 2024 4R R 25T EIH (2Y2023M058) [=]: %
PEFFAL: 441300 WIDLREIN , BifiPH T 122 B g i
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[# ZE] B BT ARG E 07 BG R PR IR ST (CL) J5 M MR 2R (VD) B BT R0 8O0 I i
MZWATE A 1(NRG-1) (M5 HE R 4(ANGPTLA) ARSI, Frik  $EH 2022 4F 11 H—2025 4F 11 H B
PN T R R B i BHIBA Y CL S VD BB 100 1], 3 BR B LT 230 43 ot R WZR 20, 320 50 1, %o BEZHR FH itk
PIPGIIGYT , WAL SR A PRI 5 JC A B IR PEIHYA YT . YRYT 30 d J LhER 2 BT S R T R A A T RE |
PSRRI A3 MR AR 43845 L NRG-1 ANGPTLA /K FAEfbIG 0L, R WAL IARYT B A R I I 0 iR
(96.0% vs. 80.00% x*=6.061,P=0.014) , JRJ7)5 , MESHL 1] 5 & IR S K2 5 3 (MMSE) 1743 S RF R N F AL
B (MoCA) P4 B R A8 1B 5 % (HDS-R) Y4447 185 T4 BAZH (1=7.171,4.262 .5.891, P<0.001 ) , Iifs R i L 3
TER(CDR) WK T X IB 4L (1=4.596, P<0.001) , WEEEL 4 1fil & () VI BE | ifin 3% 26 5 40 X3 R4 (1= 2.965,
3.570.3.242,P<0.05) , MELLH M55 NRG-1 ANGPTLA /K441 T % BB 2H (1= 5.949 .3.904,P<0.001) , &t HiUmE
i 52 TC A G LRI VG 3HYR YT CLJE VD SR 3 B BE 1 I IRYT A%, vI $ m tA B T e , W e i ™ Fh R B AU 1fn Y 86
FE, HALHI v] BES 1899 1155 NRG-1, ANGPTLA /KF-A4 %,

[S<5im]  JRESE)S LA PR ARIR s BRI B 07 ; ML P4 A B 1 1 A A R 1 4

[FESES] R743.33 [ ER#RiIREE] A

Efficacy of self-designed Xingnao Fuyuan Decoction combined with piracetam in the treatment of vascular dementia
after cerebral infarction and its influence on serum levels of NRG-1 and ANGPTLA4 levels Yan Mingyan, Qi Zhiyong,
Xia Beiping, Liu Wenwu, Cheng Qilin, Liang Jie, Ye Zhenghong. Department of Encephalopathy, Suizhou Hospital of Tradi-
tional Chinese Medicine ,Hubei ,Suizhou 441300, China
Funding program: General Project of Traditional Chinese Medicine of Hubei Provincial Administration of Traditional Chinese
Medicine (2023 - 2024) ( ZY2023M058)
Corresponding author ;Ye Zhenghong, E-mail :896533384@ ¢q.com

[ Abstract] Objective To explore the efficacy of self-designed Xingnao Fuyuan Decoction combined with piracetam
in patients with vascular dementia (VD) after cerebral infarction (CI), and to investigate its effects on serum neuregulin-1
(NRG-1) and angiopoietin-like protein 4 (ANGPTL4) levels. Methods A total of 100 patients with VD after Cl were
selected and randomly divided into a control group and an observation group according to a random number table, with 50 ca-
ses in each group. The control group was treated with piracetam, while the observation group received self-designed Xingnao
Fuyuan Decoction combined with piracetam. Therapeutic efficacy and changes in serum NRG-1 and ANGPTL4 levels were
compared between the two groups. Results  The total effective rate in the observation group was significantly higher than that
in the control group (96.0% vs. 80.0%, X*=6.061, P=0.014). After treatment, the scores of the Mini-Mental State Examina-
tion (MMSE), Montreal Cognitive Assessment (MoCA), and Modified Hasegawa Dementia Scale (HDS-R) in the observation
group were significantly higher than those in the control group (£=7.171, 4.262, 5.891; all P<0.05), while the Clinical Demen-
tia Rating (CDR) score was significantly lower (£=4.596, P<0.05). After treatment, whole blood high-shear viscosity, whole
blood low-shear viscosity, and plasma viscosity in the observation group were significantly lower than those in the control
group (t=2.965, 3.570, 3.242; all P<0.05). After treatment, serum NRG-1 and ANGPTL4 levels in the observation group were
significantly higher than those in the control group (¢=5.949, 3.904; both P<0.05). Conclusion The combination of self-de-
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signed Xingnao Fuyuan Decoction and piracetam demonstrates good clinical efficacy in patients with VD after CI. It can im-

prove cognitive function, reduce the severity of dementia, and lower blood viscosity. The mechanism may be related to the

regulation of serum NRG-1 and ANGPTL4 levels.
[ Key words)
poietin-like protein 4

A5 %L ( cerebral infarction, CI) S/l FR & WK 1 45
PR, e A B PR 0 A P AR T i B LAt R 2R 3
Wl T st % 8 3t ot e = U ot A o R
(vascular dementia, VD) J&— A K1 T BE B i 25 S 1E
HOE SRS R UL g R A g 2R 8 Y
15% ~20%"> , C1 &S5 VD e RN, g1
221 C1 Jm , 5% B8 W Bk ZH 2401 00 A2 PR RAICHE v P 48
P LIV DL B 2 % (14 o 22 1457 20 ) R e i, e ) 2
INHIZHRE R UEATE R BRE, VD IR RIA YT £
SRR AR | 65 B 30 3 5 B ) I 1R 7 1 71
E AT X REIRYT . M P R — A T R R R A
A RIS EACE 250 , T 2 0F 2 5 ol 20 440 L 1 5k AR R
I 0 I 978 B ok O B i 75 1 A2 A e 28 T RE LA BN
HIBERRREAR ), SR, B — 25T RCA B, BAEAEA
PR 225 R AR BN 26 ), A IR 25 16 36 T I AT
PRI 7 T 3 s A& A, iR R <R R U R BEIE I8
B, BNE GRS EE IS EPELG LR R
LG TRAR RIS B LL T, HUA o5 B RS |
i £ TR AN T 25 35 D8, I R )2 N0 F 1 K
I BAEMIRYTY . H IR 2 B4 58 e B, i &2
JCIH A R 2 S B PR BRIV | A A O
W (et pA S 2 HEM BRI fE— B E Ll
CI R4k B EmHA S . BT 1k, A58 R A U A%
SEICBA W RIPEERT CLJG VD B BT RIT IR 5T
HIFROL AT REAE ML, AW
1 BEREFE
1.1 IGPR%OR $EHL 2022 4F 11 H—2025 4F 11 F b
T A B BE e A BHICIA I CT JE VD R 100 ),
i FEBENL AL - 32 15 43 S 6 BR 41 A L& 40, B3 4 4% 50
i, 2 PRSI AR SRR S R R R AT OB LA
ZERG R L (P>0.05) , BAA HME, Wk 1, A
WFFE T J 1T 3R A5 Bs B 10 B 23 51 25 W 41k (2022002 ) ,
BERE AR BB G R R,

12 EEbRE AARRIE. (1) FFE CLisWibRiE"
(2)FF4 VD Wik, L&A T C1 ) ; (3) I R
RIEE R (CDR) PE MR E R R (4) i
50~80 %, HEBRFRUE: (1) HABRAGHE IR (2) I
EERE A (3) R E s H R IR R S NS

Vascular dementia after cerebral infarction; Xingnao Fuyuan Decoction; Piracetam; Neuregulin-1; Angio-

BZHUIEHE ; (4) XN o0 B Mo S vy
W 5 (5) Ak moM L (6) B IF VT,
IF VB DRERi s (7) I ARG M 3

F®1 241 CLJG VD BH—RBORHLE
Tab.1 Comparison of general data of two groups of patients with

vascular dementia after cerebral infarction

X HEZH WL

o (n=50)  (n=s0) X/ PH

B4 (B) 30/20 28/22 0.164  0.685

SRR (ks ) 66.56+10.80 67.24x11.24 0.308 0.758

JRFE (xxs,4F) 3.52+0.54  3.48+0.52  0.377 0.707

PR EAREE (%) ] 0.386  0.534
B 17(34.00)  20(40.00)
rp g 33(66.00)  30(60.00)

1.3 JRIT L 2 GRS (2019 A7 E i A
IWHIBEAH2IRHE ) ) 45 TR AR P it /N 25 5%
RHIGYY . X P 11 AR kP G HE 0k (A b s 25 ) L Ak
WA RAF)IRYT,0.8 ¢/ ,3 R/d, WAL 7E X B4
Hefih FECA AN & ot s OIRG YT, A7 R B
15 ¢, 512 15 g, INZE BT 30 g, 264720 g, 1Bk 12 g, A
10, AEM15 ¢, H 9 o, WillHE15 ¢, JHF A
15 ¢, 74210 g, KIE 6 ¢, R 15 g, VI LZ5WHBEM
i s B Be v 245 245 700 B 24 % N R 4 [ shRTZ 4L
G — R BUERTE] 30 min, BUE 2 W, A I8 R M
A% 400 ml, 3% 2 4%, B AR A AR 2 I, 2
HEBHETIRIT 30 d JREITRL

1.4 WEFEPs (1) INAITIRERA . FIRYT A 5 R
fRT 50580 J1AR S 2 1 38 ( MMSE ) P43 I S22 1 JR A0
WAL LR (MoCA) P43 PFAl , 45 43 1B =, A0 ) fig
Uf o (2) B RRERIE Ak 4 . TIRYT AT 5 R A CDR
PEor Kl R A A iR 1 3% (HDS-R) ¥4 3FAl, CDR
PEAP A3 | 1 S 8% s HDS-R PE 34543 AR, i 2
MV, (3) MR AR ZE AN . IR TR S R A IR
TS A3 BT ASCORS I A8 35 IR R B 4t s (%) VIR
(4) MW 2FHE PRI . TYRTTRT 5 R4 53 25 I i ik
15 ml, 2385 M35 5 R F ELISA ¥: A6 0 ifn 35 #f 22 87
A 1(NRG-1) | M4 A B B 4 (ANGPTL4 ) 7K
Foo (5)AR RN : Geitiay7 W EDE O k2 | R R
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AN R RN KA,

L5 IFRcHEbRE™ TR 30 d JEARYE MMSE Y-
SR B TR, . WA PR R R > 75% , AR AT
FEA { B A WA R > 50% ~ 75% , A4 36 H BERE /1
P (EAT S A AN HE B TR ARIB B UL EARUER
BARCR= (AR + 880/ BEix100% .

1.6 Seit=orik P EdEisk A SPSS 23.0 &t
8t FFEIES I ERE R (ves) R
I, PR LR FH A ST REAR ¢ A 56 5 THEC7ERE U
PR EE (%) Zer , PR R EL AR SR FH x> A 36 5 S5 0 8 BH
R R RIS . P<0.05 N 22 A Gt Fam X,

2 &% R

2.1 24U7Rb WA BA SR N 96.00% (48/
50) , = TR HRZE 9 80.00% (40/50) , % S A Biit ¢
X (P<0.05) L% 2,

2 WEHEASXIIRL CLG VD BT [#1(%) ]
Tab.2 Comparison of therapeutic effects between the observation
group and the control group of patients with vascular de-

mentia after cerebral infarction

A5 Bk %3¢ B TR BAECR(%)
XHE4L 50 22(44.00)  18(36.00) 10(20.00) 80.00
WG 50 27(54.00)  21(42.00)  2(4.00) 96.00
Z/x* H Z=1.613 X?=6.061
P1H 0.106 0.014

22 2#BFEINMYIBELLE RITHT,2 B HE
MMSE 153 \MoCA 1143 i 22 R4 g1 2 L (P>
0.05) ;3697 30 d J7,2 26 MMSE 343 \MoCA ¥4 7F
B (P<0.01) , H L4 MMSE $£4> . MoCA TF43 14 5
TR (P<0.01) , W3 3,

&3 24 CLJA VD BFIRITRUGINHINRELLEL  (ees,51)
Tab. 3 Comparison of cognitive functions before and after
treatment in two groups of patients with vascular

dementia after cerebral infarction

A5 i) MMSE 143 MoCA PF43
X BEZH JRITHI 13.44+1.86 16.02+2.24
(n=50) BRI 17.98+2.08 23.52+3.04
WMEELH HITHT 13.72£1.58 16.34£2.08
(n=50) BT e 21.14+2.32 26.26+3.38
t/ P X} B N {E 29.538/<0.001 34.527/<0.001
v/ P SR N {E 44.784/<0.001 40.802/<0.001

/P 3RI7 A A A

7.171/<0.001

4.262/<0.001

2.3 2 Y HBE AR PR A L
CDR ¥4 HDS-R P41 e 2 5 g it24 2 X (P>

BITHT, 2 R

0.05) ;3697 30 d J5,2 20 CDR P43 Y[ ( P<0.05) |
HDS-R P¥43 475 ( P<0.05) , HWEE4H CDR $E43IK
TXFHRZH (P<0.01) \HDS-R PF4> 5 T X B2 (P <
0.01), L% 4,

4 24 ClUJs VD BB RTRRIAAERIT A U (s, 53)
Tab.4 Comparison of dementia symptom scores before and after
treatment in two groups of patients with vascular dementia

after cerebral infarction

4 5l Fisf 1] CDR P43 HDS-R ¥4
PO Sy g 1.28+0.20 13.86+1.68
(n=50) BIT I 1.02+0.32 15.42+1.66
pUEZS%) IRITHT 1.32+0.26 14.18+1.76
(n=50) BIT I 0.76+0.24 17.46+1.80
/P X B NAA 11.313/<0.001 12.079/<0.001
t/P WEE L WAE 28.835/<0.001 23.821/<0.001
/P IRIT IR A 4.596/<0.001 5.891/<0.001

24 2HBF MBI AFTebR LA WHITHT, 2 A8
F AR () VIR MR Bh R L 2 7 BG4
X(P>0.05); 497 30 d J7,2 A4 (M%) VI
ML ZH BE YR FI6 97 A, ELWELAH 441K T4 R 41 ( P<
0.01),UW.3&5,

£S5 24 ClJF VD BEIRIFRTE MR AL AR bn
R

Tab.5 Comparison of hemorheological indicators before and after

(xxs,mPa + s)

treatment in two groups of patients with vascular dementia

after cerebral infarction

HoH e EmYIEE el RE ML
YR RYFET 10.92+1.18 7.62+0.78 1.98+0.28
(n=50) I 8.98+0.94 6.56+0.72 1.72+0.19
MEL JRIFET 10.86x1.12 7.68+0.84 1.94+0.22
(n=50) JAJFfE 8.44:0.88 6.06+0.68 1.60+0.18
/P Xt IR N 1 22.840/<0.001 18.193/<0.001 13.001/<0.001
/P WA N 30.073/<0.001 26.726/<0.001 21.377/<0.001
t/PIRYT JE A A 2.965/0.004  3.570/0.001 3.242/0.002

2.5 2 HHBFIMIE NRG-1 ANGPTLA /KFER 1697
H,2 40 A L3 NRG-1,ANGPTL4 /K- #2570
Giit2# R L (P>0.05) ;3477 30 d J&,2 413 NRG-1,
ANGPTLA /K2 T+ (P<0.05) , H W %<4 NRG-1,
ANGPTLA /K-35 F X R 4L (P<0.01) , WL 6,

2.6 2 EARVEE IRYTIHE, WA UGG 2
), %o BEZH Sk A 1 ) BB FEAS 1 9], 2 4 Hed s
FEGI R X (P>0.05) , A R B,
AFEMIRYT HERE
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&6 241 ClJa VD EHIAYTHIJG LT NRG-1, ANGPTL4 /K-

A (#+s,ng/L)
Tab.6 Comparison of serum NRG—1 and ANGPTLA levels before
and after treatment in two groups of patients with vascular

dementia after cerebral infarction

45 i ] NRG-1 ANGPTLA

ot B2 JRITHT 254.24+36.86 978.08+54.36

(n=50) BT e 324.14+46.42 1 034.42+59.28

pUE S| VRYTHT 252.98+40.28 984.02+56.98

(n=50) BIT IR 382.36+51.32 1 082.08+62.74
/P X HRZH N {E 20.929/<0.001 12.754/<0.001
/P WS N{E 35.093/<0.001 21.044/<0.001
/P IRYT Ja A A 5.949/<0.001 3.904/<0.001

303 i

VD KZ 2T C1 AR50 3 B0 X g i & A=
Bk, DA T 6 i P ot 28 2 402 0, KM D) B DR | de ¢
SRR LA S I R 8 UL A A R ) RE e A
ZEAAEZ =" BB B PR P T IR AESE S VD R
H, FELE LAY I I N R , 4 TS e
FEBUA A AR 4 25, DA SE DA D e el
ML PE R F y-200E TR A9, ol s B4
FH 1 DX ki B J5 (7% 1 26 240 M, 3 3 £ =5 ATP/
ADP fF I EG AR 2 2 T AR 6 A5 s FN 22 B B R
TG P 28 4T A T AL, ISR 0 2 20 g k(A R AL
PR A Qi A SIS FIE S b 22 20, e kAT 3
WA R e gk A2 P W R T
NI BB A 4 2l B A B AP AR (R — 25 %)
CLJ5 VD (R R a0 A s R A AR R BRI, I IR 22
IR AT R BAYT . ARSI, AT
— NP7 PE I A A RN & T A ROR IR R
MMSE 4  MoCA ¥4} HDS-R #£43 ¥ &, CDR ¥
YA, R R FH R ik 52 0T 1 B A LB S BB Y Cl
J& VD SR RE NS B 7 R, Wl R R R B R A
itig.

WA A6 J5 VD 78 BB v E b R <R
R AR, AL A BR S, A i LU
BT B BN R bR SEH BT 2 TR L R
PRI, Cl B 2 kAT EFENBE, ERTE, R
MABFTIRGE , 505 A % R, 98 9 T 445 DU L P 285, 4+
BURH IR Ml S AE WA YT N L2 U T
WG MR FFE5RE R 32, TN 2 J0 3 LA B 5
TP TR o b S 2 e A sE a0 = R B SRR = g
Kata s L2025 B AN DR . Ui A, 54
B EREZ ), HiRC IER 5 B RSN E” 2R,

TEA A ENH AR M L2 AR TIT S RS R, LIA
PR B IS Z Aw . B HDURE B R PEHE oKig
ARy H e W DURE IR RS R AT, P S
JKEERTIE MALFSE LS, EiRZGY A, g Ak
TR T, F ROy, HE IR A, B b
17,05 25 Ak I 55, Hfene T a0, DRSS
RN B SEOR Aepe T s R E T2 1,

LS T 8 i BH 2% = KA AT IS VD RO e AL
Z— T IR BE 2 B, L A8 2 S W 125 o 2
AR AR R, VR TR, UM I 28,
S SRR R R INE A, A
WSS A R WA AR T 5 A i s (1) DD &K B | i
BRI PR B A, B R B 2 e B A ik
PIVEHIBYY CLJS VD BEAE I IR I AR 27 , MG I ik
B, YA LR R A A VG R (E EL AT A AR
FVEH i B — e BB P INRAE T, AT s/ 21 40
PRLZR IR, RRAR ALV 8 A 3, 08 T 5 A oh e e 45 |
FR 2 PR RN, AN T RE D i A 24 B 5
K BRI T KR P2 HA I AR E
T 24 ELA AT R R B A A RS 1 g
A= UM RIVE R s o i 2 2 it R0 B A Ac s, i 0t i i
TR, N 5 2 B R 26 52 25 5 Ly 15T

NRG-1 /& —Fh Z T B 228 32 7, FE e Il
B S PT  BCF , NRG-1 BE BT (2 4205 {5 538 %
ELREI AR 2T PR T, [ B HE 08 1 4 22 528 I 1) B
S Z R, B S 522 G0 TR 2 il e
AR SRR BRI, CLJG VD g
T NRG-1 7K & 3 Ik T I\ 80 o) B 1 & A9 BT,
ANGPTLA Z—Fpil & £ N EAEE A, W2 IR E IR
Titg 1 PR PRI R 550, ] (i LA SR I3, 390 3k 0 bk s
RERE AL PEAR | 3 P e oty Xm0 2 10 A T B, Sk
22 At 78 CLJS VD By B A2 4 i T 2
fato, RIS RS R BN, B VD B T
ANGPTLA AES5INATIRE R IEA G, RERER IR
J7JE , ML I NRG-1, ANGPTLA 7K -3 5 T X 1
W, FORENE TIHEA MRV IIRYY CL S VD &
Hl e T % NRG-1,ANGPTIA ik, fE gE N 3h
REMGE , A0Mr LB DR O, IH e A2 A T b R P e
BT R IR, I8 i 40 i 2 R ek e S AR
0, A NRG-1 15 538 % B9 3005 B2 b de b 3 B8, i
R A B EA RIS R, AR i
ML BC sl IR AERE Ak | I8 55 /I B 5 48 A £ 40 il
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The predictive value of serum iNOS, KLF5 and Prdx6 for the failure of mechanical ventilation weaning in patients
with acute respiratory failure Han Xu, Shen Tao, Liu Qing, Li Ziguang. Department of Emergency Medicine, The Second
Affiliated Hospital of Bengbu Medical College, Anhui, Bengbu 233000, China
Funding program: 2022 Anhui Province Health and Wellness Research Project (AHW]J2022a025)
Corresponding author: Li Ziguang, E-mail: bbmchxnk@ 163.com

[ Abstract] Objective To explore the predictive value of serum inducible nitric oxide synthase (iNOS), Kruppel-like
factor 5 (KLF5), and peroxiredoxin 6 (Prdx6) for the failure of mechanical ventilation weaning in patients with acute respirato-
ry failure (ARF). Methods A total of 95 ARF patients admitted to the Department of Emergency Medicine at the Second Af-
filiated Hospital of Bengbu Medical College from January 2023 to October 2025 were selected and divided into a weaning
failure group (n=31) and a weaning success group (n=64) based on whether weaning from mechanical ventilation failed. Ser-
um levels of INOS, KLF5, and Prdx6 were measured by ELISA. Logistic regression analysis was used to identify factors influ-
encing weaning failure in ARF patients, and forest plots were generated using Empower Stats and the R statistical software
package. Relative risk analysis was used to evaluate the risk of weaning failure at different levels of INOS, KLF5, and Prdx6.
ROC curves were used to assess the predictive value of these markers for weaning failure in ARF patients. Results Serum
levels of iINOS and KLF5 in the weaning failure group were significantly higher than those in the weaning success group,
while serum Prdx6 levels were significantly lower (#P=7.319/<0.001, 7.149/<0.001, 7.180/<0.001). iNOS, KLF5, and Prdx6
were independent predictors of weaning failure from mechanical ventilation in ARF patients [ OR(95% C/) =3.089 (1.405-
6.792), 2.571 (1.362-4.852), 0.382 (0.186-0.784) . Relative risk analysis showed that patients with high expression of iNOS
and KLF5 had 1.985-fold (95% C/:1.409-2.797) and 1.982-fold (95% C/:1.382—-2.841) higher risks of weaning failure, respec-
tively, while patients with high Prdx6 expression had a 0.380-fold (95% C/:0.192-0.753) risk compared with those with low
expression. The AUCs of serum iNOS, KLF5, Prdx6 alone, and their combination for predicting weaning failure were 0.798,
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0.827, 0.775, and 0.935, respectively. The combined prediction was significantly superior to individual markers (Z/P= 2.517/

0.008, 2.503/0.009, 2.532/0.005). Conclusion

Serum iNOS, KLF5, and Prdx6 demonstrate high predictive efficiency for

weaning failure from mechanical ventilation in ARF patients. Furthermore, the combination of these three markers provides su-

perior predictive value for weaning failure in ARF patients undergoing mechanical ventilation.

[ Key words)
chanical ventilation; Weaning failure

= M NI 3 08 (acute respiratory failure, ARF) J&
ICU # VLR fE FAE LM , 55 10 T AE R & Th 204 700
Bk ARF, IR BT . 2 24 m] 5| A
W sy, 5 I HA B i ZE T KU Y A A
FEAUMGE SR ARF (85 A R0 W S 47 B, (B A
[ ATLAMGE 2 14 P W AT LA A SC I i 1 4 A X
[, T ERBIL IR XE , H S MR 8 3k 25% ~ 40% , 2E 1 4
KM ], OB EIRIA . BT, K 2 R A
BRI R B b PO L 45 ) (R 7 S
E B T X IR AR I BUB R AN A —E Rl R
PECT UL, WIS ARF £ SO 06 AU
X R A R U R A AL
FIAEE ARF fii45i 495 S 7 W B e B A 1 1 g, 15 17
— 4 A A W (inducible nitric oxide synthase, iNOS)
JE RSOV (A% Ol , >4 H 3k B ST 1 i — Ak
SRR R, N E A R M BRI I P R
Kruppel #£HF- 5( Kruppel-like factor 5, KLF5) 1] £ 5
G O AN (K= A SN W L PR TAS SUN R UK =)
ALY 6 ( peroxiredoxin 6, Prdx6) Wi i< 1 BR 1G4,
RAFIEGE AN 2 YA E R A T iR
ARHLAHTE AL RE FBREARS . SR1MT, & F iNOS KLFS |
Prdx6 = F BG T ARF DL R WO R Ge vk i 98 4
o AR BRI =R G AR B Y% ARF B H
BIUBHGE SR I ) P A, HR B 40T
1 #REFHE
L1 IIRBERE BEHL 2023 4F 1 H—2025 4 10 H F
HREEFF IS — s B2 e 22 WRHIIA Y ARF 3
95 1, HRPGARHLIE 75 2R W R 2R AL (n=31) FLE
H(n=64), 2 HBEFIHKFORLEL, 2R 54 =
X(P>0.05) , HAF M, W 1, KRB C 23045 5=
B A8 2 1 254 (Y02220119) , #8355l 5% i 1
[ I & EMIE R,
12 R (1) AR OFF S ARF 2 Hibs
W QR =18 ;O QIR =48 h, (2)HEFR
P s OB I 11 WA R T | S00ME 00 56 TC ik i A 7T R4 I
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Acute respiratory failure; Inducible nitric oxide synthase; Kruppel-like factor 5; Peroxiredoxin 6; Me-

TR ARF B RBOR e
Tab.1 Comparison of clinical data between the failure group and

the success group

I R

o A (n=64) (ne3py TP
(%) ] 0.621 0.431
5 38(59.37)  21(67.74)

X« 26(40.63)  10(32.26)
SRR (xxs, %) 68.87+7.57 71.39+£7.24 1.543 0.126
BMI (s, kg/m?) 22.06+2.71 21.92+2.64 0.238 0.812
ORI [ (%) ] 22(34.38)  14(45.16) 1.032 0.310
e LR [ (%) ] 15(23.44)  11(35.48) 1.525 0.217
AR [ (%) ] 16(25.00)  9(29.03)  0.175 0.676
AR S [ 5 ( % ) ] 25(39.06)  13(41.94) 0.072 0.789
I H(%) ] 23(35.94)  12(38.71) 0.069 0.793
TR (x5, 4F) 3.05£0.56  3.12£0.54  0.579 0.565
R B %) ] 0.109 0.947
8 Bl 22 e 1 54(84.37)  24(77.42)

BUPE O TR T 7K it 6(9.38) 4(12.90)

TE il R 4(6.25) 3(9.68)
FEBRERE=10d[BI(%)] 39(60.94)  17(54.84) 0.321 0.571

T Sa0,(x+s,%) 92.13+12.67 92.21£12.36 0.029 0.977
FRAEHT PaCO, (%25, mmHg) 64.12+9.85  66.79+10.54 1.211 0.229
AT Pa0,(%+s,mmHg)  74.26+15.82 72.58+15.24 0.491 0.625

1.3 USR5 07k

1.3.1  IfiL3 iNOS KLF5  Prdx6 7K-FAG . T L iR
£E R E S IR IR K AL 5 mil, 500 B8 UL 755 0, SR FH
FRAX (W H 25 A % Bio-rad Beckman 2 7)) DA ELISA
PRI I3 INOS  KLF5  Prdx6 /K3, #% 18 iNOS ( |-
VU N 7], FO1544)  KLFS ( 283 FE BUA 7], P2777)
Prdx6 (74 B 23 &, PDB4322) 3% 7 £ 156 W 45 pE A7
7

1.3.2 LR MCH E . BT B T b gy g 1F
HL AR BT MR- R A5 B RV T T AT RS A
FHUGE S, 1097 5 AT RO 6 ( 32 224 35 IR 0% 5
R < 35 K/min, Sa0, > 90% , %A A 48 %t = 150 ~
300 mmHg%) , HHLE L. A2 pLE B H 2w
FET, NS 1 RSB B HLAGE S a6 (R X) BP
FFF R A CFERALAT T PR R ) |
LA NE X (1) P 72 h PN R 2 R BRI
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PEPR ARG | WP 38 (PR I A0 3 < 8 K/min B >
35 W/min) 5 (2) HIIF I 52 ol | g B PR AR A
(3) B BHEORE MRS AR A Bk | R | TS HE
SEER AT HR 1 SR BIAREAILC I,

1.4 SiiteFik R SPSS 27.0 8- ab ¥ EgdE . 1
BOZORE LA R G (% ) For 4L Ia] HL R R v K
5 AF A IEA S ITHE ORI DL x+s ROR 2 A W] A
KIS FEA ¢ K58 ; Z2 1K Logistic [M1H 43T ARF
AR WG IR AR TR 2 M PRI 2R 5 AH X f 62 B 40 B
AR INOS  KLF5  Prdx6 /KF-%F ARF & P E
LRI 52 m ; 37230 TAERHE (ROC) £
IML7E iNOS KLF5  Prdx6 7K-F-XF ARF H & AL < 6l
LR WA TG . P<0.05 Fn 223G G0t # 5 X,
2 & R

2.1 2 A% iNOS KLF5 Prdx6 /K3 F# 2
I3 iNOS KLF5 7KV i T B4, 13 Prdx6 7KF-fik
TN (P<0.01) , WL 2,

R2 KM INAL ARF £ L7 iNOS KLF5  Prdx6 /K-
LLEE  (x9)
Tab.2 Comparison of serum iNOS, KLF5, and Prdx6 levels in

patients of the failure group and the success group

404 % iNOS(mg/L) KLF5( pg/L) Prdx6(ng/L)
WA 64 4.32+1.05 6.02+1.43 74.15+8.67
KgH 31 6.27+1.51 8.43x1.75 61.08+7.53
{8 7.319 7.149 7.180
P1H <0.001 <0.001 <0.001

2.2 ZH R Logistic [N ARF 4 L bE Tl
HURIBHIRZ AN 2 L ARF S8 HLMGE SROIL G I
MRS R K17 8 °07) | BLINOS (KLFS
Prdx6 hy H A8 & (B0 SE{E ) #8172 I & Logistic 1l
53, 45 5 R :INOS #5  KLFS =4 ARF H & LK

iNOS KLF5 . Prdx6 7K - S48 S B4k 43y s 2235
IR AEX e 6 B 43 B 45 SR iR, iNOS  KLF5 |, Prdx6
1R 2 FEE ML AR TR A {15 238 B 1Y)
1.985 1% .1.982 1% .0.380 15 (P<0.01) , WLk 4,

F4 17 INOS KLF5 Prdx6 7K F-XF ARF £ 3% HLAE L
2R I F AR X e 5 43-A
Tab.4  Analysis of the relative risk of serum iNOS, KLF5, and
Prdx6 expression on mechanical ventilation weaning failure
in ARF patients
I R

HIXHE R e

O 26 (a3 (95%CI) P
iNOS 1.985(1.409~2.797) 13.452 <0.001
m#EEL 26 25
&k 38 6
KLF5S 1.982(1.382~2.841) 12.303 <0.001
mEEs 25 24
&£k 39 7
Prdx6 0.380(0.192~0.753) 11.341  0.001
mFELs 38 7
flkFk 26 24

2.4 IfiL¥E INOS KLF5  Prdx6 /K FX} ARF i & HLAK
TE SHOIL R Wy T A B 2 I iNOS  KLFS |
Prdx6 7K-F- I ARF £8 35 AL RO 2% i) ROC
M2k, IF 115 M 28 F i AL (AUC) , 25 3R BRI T
iNOS | KLF5  Prdx6 /K5l J = 3 B A Tl ARF £
FHALWE ALK AY AUC 4351~ 0.798 ,0.827 .
0.775.0.935, = FH B & 8 T 4 B Sl H i AUC
(Z/P=2.517/0.008.2.503/0.009 .2.532/0.005) , W
*£5 K1,

£S5 IME INOS . KLF5 Prdx6 7K X ARF &ML S L
I W A4 T AR

e i N N s o . Tab.5 The predictive value of serum iNOS, KLF5, and Prdx6

AR W 2 7 f6 o 3R , Prdx6 i Ry A SR B levels for weaning failure from mechanical ventilation in

N3 (P<0.01) W3R 3, ARF patients

®3 LW Logisic BUHANT ARF SEDMECHOLKINN g 45 @l avc oswor  HOBIE 800 0

E2LTEES :
iNOS 5.41 pwg/L 0.798 0.693~0.904 0.794 0.802 0.596

Tab.3 Multivariate Logistic regression analysis of factors affecting KLFS 7.64 pe/l. 0.827 0.734~0.920 0.814 0.794  0.608
weaning failure from mechanical ventilation in ARF pa- Prds6 64.69 ng/L. 0.775 0.672~0.879 0.787 0.816 0.603
tients =HBEE 0.935 0.877~0.993 0.925 0.736 0.661

A pfH SEfH Wadfi P OR{A 95%CI

iNOS f%; 1.128 0.402 7.871 0.005 3.089  1.405~6.792 3 _LTJ_ _L/e

KLF5 =1 0.944 0.324 8.494 0.004 2.571  1.362~4.852

Prdx6 £ -0.962 0.367 6.876  0.009 0.382 0.186~0.784 BIUAHE =] 38 o P I ALl Bl S A 5 = e

2.3 M iNOS KLF5  Prdx6 /K E%F ARF £ P8
AL R WY AR X fa 6 B2 43 B LA ARF SB35 I3

T B0 S 1 BE D A IR, (EA FE 4 B, ALBGE
SR BBAUE E T il S RE LU U e, HL
43 HBEAFAERLIRMESE GO0, IRy P AR ™ .
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1 1M iNOS \KLF5  Prdx6 /K- Hiill ARF £ L bk i
BRI ROC HhZk

Fig.1 ROC curve of serum iNOS, KLF5, and Prdx6 levels pre-

dicting weaning failure from mechanical ventilation in

ARF patients

HLEALXS T ARF B oy 2 MLt .25 5 hn o AR
PR AL G, 5 | A R LI 5 T 35 F R T I 5
JUG AL 2k e S B0 W AT 46 ) g R AT, 7 A R AL AR
110 U I R b 3 3 1 i 2 R A i i M K
P55 N D 200 SR BRI A B AL, (E 2 S 2% TUCRATS
B AU I B B LB AR BN T I &
REM & AR R, SR A S IR A, M
QI NE TR /8 ST T R a3 S 1 =

ARF F35 TR PO R 4 DR K 2 R 0T 330 4 B 4%
PRV, BA N B 45 KU , 148 52 i # S DRE I il
W05, RE AR Z AUMGE W R b RSP E R ROR
PR 0 9 1 B XN T ORI R I 4 AU , T e
T R M N ARG I Z, X3S D REXE B2 M, DA 1T
AFFHAL , INOS Sy 4t s o 3t 3 2 R 7, Ja
LSRR 2 AT INOS FR 3k, MM s RAPE R N, Bl
YR RUBIE 5% B, 02 B 2 i 2 95 K B iNOS | 3%
ISTEE, T ANOS B9 23k vT DLk il o) BB A A<E R
PER BRI ST R B, INOS S5 R 1
RE ZE 14 it i 28 8 U AT S 40 1% s 65 PR 2%, i 5 2 BHL
FEVERR 0 &L R R B I DI RE T B, B SA
AR O i — 20 I R O 3 HiNOS 23 52 M
JOR R 48 R 2R — 1 A5 K o 2R — A [T R 4, A 50 ik
FOAL IR AR, SRR T A B, 18
P R ZE P Al e s S bE hn B AR 1LY iNOS Rk T,
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gAY & I A JE g J 28 1MV miR-146a TLR2 mRNA |
NF-kB mRNA 7KF-28 4k A Hill PR & X

WER TR ATEE TR

FATUH . WAL b B 25 R P B 2GR H (ZY2023F025)
TR AL 430079 I, WAL A e I e i P R 4 A
WAEMEE . W5, E-mail : temhzp1175@ 163.com

[# ZE] B ST B35 M miR-146a Toll ££5Z{K 2( TLR2) mRNA %A F kB (NF-kB) mRNA /K-
St MR T R OC R, AR I REEL 2020 4F 9 H—2023 4F 9 A b oRe I B v oy 22 25 A BHIA Y
g A7 i 2 A B ) SR 3 100 M5SR4 AR A5 I DR i 0 /B 4L 343 ( CPIS) 43 AR BE R 4H (n=40) | Th A
(n=36) MEEWH (n=24) , 53 REBURIIMIE L7 5 JCi g i 85 100 B ABRYL A, bR 2 4G R BEORE R i
& miR-146a  TLR2 mRNA \NF-«kB mRNA ik AR [R5 78 IR YL f8 35 miR-146a  TLR2 mRNA | NF-xkB mRNA ik
% 5 s % Pearson A12¢ & E043HT miR-146a . TLR2 mRNA NF-kB mRNA ik 5 i (b7 it s ke £2. 3 CPIS $E43 Ay AH
Kotk R Z A Logistic [71IEAR 2 53 Br fili 982 Ak F7 I Az il 355 B % 14 e 57 5% ) PR 2R 5 2246 ROC 2643 T miR-146a
TLR2 mRNA \NF-«kB mRNA kX il 7 5 & AR i e ) WO (8, 4558 LT miR-146a TLR2 mRNA |
NF-kB mRNA Fi5 ¥ 8 T R4 (/P = 9.326/<0.001 ,9.270/<0.001 . 8.937/<0.001) ; A~ [a] i 35 J2k Yu 7% BF o
miR-146a TLR2 mRNA NF-«kB mRNA 33k Har, B W4 > P S WA >R W, ZRAFRIHFE X (F/P=10.414/<
0.001,12.454/<0.001,10.344/<0.001) , Pearson 156 R EHT /R , miR-146a TLR2 mRNA \NF-kB mRNA ik 5 ili i
AP IR IR YL R CPIS PEA> 5L TE A 54 (1/P=0.736/<0.001 ,0.721/<0.001 ,0.708/<0.001) , £’ &K Logistic [ 35347
LR R, I miR-146a  TLR2 mRNA NF-kB mRNA {53235 3 M AL T7 I & AL Ml B sk e i 4l 57 f& B 2R [ OR (95%
Cl)=4.451(2.506~7.908) .4.805(2.635~8.763) .4.303(2.348~7.884) , 1 P<0.001]., ROC £ /347 %75, miR-146a .
TLR2 mRNA \NF-kB mRNA &3k K = FBA R 1) ih 2 T AL (AUC) 239024 0.835.0.833.,0.829.,0.949 , = FH Bk 44
fF B—K5 0 ( Z/P=4.470/<0.001 ,4.560/<0.001 .4.630/<0.001) , £5i& I[fiL7% miR-146a TLR2 mRNA ,NF-kB mRNA
Fek 5 Mt AT B AR B SR e R P B R AR O, =B A RN X LT & A I R A — S O AN A

[E8E]  HiligE ;L7 ; WEB a3y RNA-146a; Toll BEZ AR 2, 4% K F «B; Wl

[FESZEE] R734.2 [ XEktRIREE] A

Changes in serum levels of miR-146a, TLR2 mRNA, and NF-kB mRNA in lung cancer patients with chemotherapy-
associated pulmonary infection and their clinical significance Hu Zhiping, Hu Qixin, Fu Haoyun,Wang Aowei. Depart-
ment of Integrated Traditional Chinese and Western Medicine ,Hubei Cancer Hospital ,Hubet, Wuhan 430079, China
Funding program . Traditional Chinese Medicine Research Project of Hubei Provincial Administration of Traditional Chinese Med-
icine (ZY2023F025)
Corresponding author . Hu Zhiping , E-mail: tcmhzp1175@ 163.com

[ Abstract] Objective To analyze the correlations between the serum levels of miR-146a, TLR2 mRNA, and NF-kB
mRNA and pulmonary infection as well as disease progression in patients with lung cancer undergoing chemotherapy. Meth-
ods A total of 100 patients with lung cancer who developed pulmonary infection after chemotherapy at the Department of In-
tegrated Traditional Chinese and Western Medicine, Hubei Cancer Hospital between September 2020 and September 2023
were retrospectively enrolled as the infection group. The Clinical Pulmonary Infection Score (CPIS) was used to evaluate the
severity of infection in the infection group, and the patients were divided into a mild subgroup (n=40), a moderate subgroup
(n=36), and a severe subgroup (n=24). Another 100 patients with lung cancer who did not develop pulmonary infection after
chemotherapy during the same period were selected as the non-infection group. The clinical data and serum expression levels
of miR-146a, TLR2 mRNA, and NF-kB mRNA were compared between the two groups, and the differences in the expression
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levels of the above three biomarkers were compared among patients with mild, moderate, and severe infection. Pearson corre-
lation coefficient was used to analyze the correlations between the expression of miR-146a, TLR2 mRNA, and NF-kB mRNA
and CPIS scores in patients with pulmonary infection after lung cancer chemotherapy. Multivariate Logistic regression model
was used to identify the independent influencing factors of pulmonary infection after lung cancer chemotherapy. Receiver oper-
ating characteristic (ROC) curve was plotted to analyze the predictive value of miR-146a, TLR2 mRNA, and NF-kB mRNA
expression for pulmonary infection after lung cancer chemotherapy. Results
mRNA, and NF-kB mRNA in the infection group were all higher than those of the non-infection group (#/P=9.326/<0.001,
9.270/<0.001, 8.937/<0.001). Among patients with different severities of pulmonary infection, the expression levels of

The expression of serum miR-146a, TLR2

miR-146a, TLR2 mRNA, and NF-kB mRNA followed the trend of severe subgroup > moderate subgroup > mild subgroup,
and the differences were statistically significant (F/P=10.414/<0.001, 12.454/<0.001, 10.344/<0.001). Pearson correlation anal-
ysis showed that the expression of miR-146a, TLR2 mRNA, and NF-kB mRNA was positively correlated with CPIS scores in
patients with pulmonary infection after lung cancer chemotherapy (r/P =0.736/<0.001, 0.721/<0.001, 0.708/<0.001).
Multivariate Logistic regression analysis showed that high expression of miR-146a, TLR2 mRNA, and NF-kB mRNA in pe-
ripheral blood were all independent risk factors for pulmonary infection after lung cancer chemotherapy [ OR(95% C/)=4.451
(2.506-7.908), 4.805 (2.635-8.763), 4.303 (2.348-7.884), all P<0.001]. ROC curve analysis showed that the area under the
curve (AUC) of miR-146a expression, TLR2 mRNA expression, NF-kB mRNA expression, and combined detection of the
three biomarkers were 0.835, 0.833, 0.829, and 0.949, respectively. The combined detection of the three biomarkers was supe-
rior to any single detection (Z/P=4.470/<0.001, 4.560/<0.001, 4.630/P<0.001). Conclusion The expression of miR-146a,
TLR2 mRNA, and NF-kB mRNA in peripheral blood is correlated with the occurrence and severity of pulmonary infection in
patients with lung cancer undergoing chemotherapy, and combined detection of the three biomarkers has certain predictive val-

- 1111 -

ue for pulmonary infection after chemotherapy.
[ Key words]
kB; Predictive value

I 9 S o H UL BRI R 2 — |, B8 2022 4E Bk
FEGeH, O R 1129 250 J5 5], FET- 24 180 T At
PR S it (4 £ BEYT ik 2 —  BEE LT AR K,
SR M RPE DI REZ T T B, 5350k Az il B e iy XU
PEREE L AN R 3R e B AT 2 M R 1Y 4 b
i HES IR AR A, 28 5 E DR B AR T I AL
DRI, R3S T DR A 35k % i 000 g FL 97 R B A
IR IR B XU , A Bh T4 S AR T MEGE 1S
SEAEST 2 IH M /N RNA-146a ( microRNA-146a,
miR-146a) FRIX A HE B8 U 4 il 505 240 P 2 e oK Ui 2
URRFRHAS , 107 FLAT LA RO i R R e e R, KA
5 BB AE T, Toll A£ 324K 2 (Toll-like receptor,
TLR2) J2 [ G2 v Sk A A 2R ) 32 1, BE A% 1L
998 JE AR AR 431 R P VR 30 4 4 S = 407, 7
HCHTAN TR 7 B S L 1A 4593 S AR JEk e Jy T & 4 T LA
' # N F kB (nuclear factor kB, NF-kB) 42 Ji 31 %
P N BB S - 2 — | LA 2 i S JE AR
M, 25 2R ge kg o & A kR BT
miR-146a TLR2 \NF-«B 7 fili i £k 7 fiti 5 Jak e 835 op
BRI A 52 W R . AS W 2% 38 3 40 7 1L 1
miR-146a  TLR2 K NF-xB X Jiti i £k J7 £ 35 fii 3 Jk
TN (E S S 1B U R D6 &R, A IR RIS %
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1 #EREFHE

L1 XS4 RS E 2020 4 9 H—2023 47 9
FIAE A e 15 e rh v IS 45 A RIS B e AT I &
A il R B 1 £ 100 191 A JBR G A, ) 3 B[] 400 Al
37 5 JCIMF I i R 2 100 1) R4 Y2
EARIRYL A R E B ) A AT A iR 2 41
SEAH IR EAR TNM o R 25 R e G h 4 X
(P>0.05) , AT btE, W3R 1, RIFRAEEPERHZ
B2t (LLHBCH2023YN-053) |, fir i3 i A/ s % &
B R B B A R S

1.2 WA HEBRPRME A ABRE . OFF A Il 112 W
PRUE'™) s @ R 4L A il 35 S 1 12 Wi b 5 BT
WS =3 M, @27 Ir e =1 J8, HE
BRARE . O G I H A M i s @& FF HoAth BRI R
Wi s QG I MM S RGTN ; DB I NIRRT 5
OEIFHERE RS,

1.3 W 507k

1.3.1 FEAIE RGBSR R HL 005 D) 22 e i 4 Uk
Y2l 5 oRIRYLZH B E PR ) A AR S A iR 2
GURRTIS bR B4R RO S I R R
1.3.2  Ifili5 miR-146a TLR2 &% NF-«B &, T 5% A
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R B ARG T R IR PR PORE UL
Tab.1

Comparison of clinical data between infection group and

control group

S ?f?}ééﬁ)[ f:%ég) X/l P
P (%) ] 0.188  0.664
5 59(59.00)  62(62.00)
X 41(41.00)  38(38.00)
AEIE (225, ) 67.4626.59 68.79+6.71 1.414 0.158
IR S (225, kg/m?) 22.43+2.37 22.52+2.46 0.263 0.792
Jili g L2 AF 2R i (%% ) ) 0.191 0.978
3 33(33.00)  31(31.00)
%95 28(28.00)  27(27.00)
JINAT L 26(26.00)  28(28.00)
HoAth 13(13.00)  14(14.00)
JigEE EAR B (%) ] 1.470  0.225
<3 cm 72(72.00)  64(64.00)
=3 cm 28(28.00)  36(36.00)
TNM 5[ (%) ] 1178 0.277
I~1 74(74.00)  67(67.00)
M~ # 26(26.00)  33(33.00)

B Je Uk H S R AR IR A 5 ARGl AP A I 5 ml |, L
5000 r/min #5015 min(2FEAR 12 em) 70 B ARAS LR
T-80°CAKIRIABERAFRFRE . A Trizol 57 & ( 2
Invitrogen 23 A ) $EHUMLYE & RNA, IR R 57 il )
& ( HA TAKARA A ] #F47 R 5k & i cDNA, DA
PN 1 B A B BE X S N K 55 K I miR-146a , TLR2
mRNA \NF-kB mRNA FRiEKF. 5149 & i H LA
TAY TR A BRA 4L, BARS Y75 W3R
2. K U6 NS, DL 27493318 miR-146a, TLR2
mRNA NF-kB mRNA [JAHRF A,

®2 KENTIYF

Tab.2 Primers sequence

#* N E 3519 &L

miR-146a  5-GCGGCGGTGAGAACT- 5-ATCCAGTGCAGGGTC-
GAATTCC-3- CGAGG-3”

TLR2 5-GCCGCGTGTGGCCTG-  5-TCGTCCAGCGGGTTG-
TACCGGC-3- CTACCAA-3”

NF-«B 5-GCCAGCACCAAGACC- 5-TACCGCCAGCAGCAT-
GAAGCAATT-3" CTTCACATCTC-3"

U6 5-CTCGCTTCGGCAGCA-  5-AACGCTTCACGAATT-

CA-37 TGCGT-3"

1.3.3  Jilidifo e e 7™ o R B VP < >R FH I R it 30 Sk e 3
4% ( clinical pulmonary infection score, CPIS) ' 34 Jak
YL 2] il ke v AR B CPIS M0 0~ 12 43, R4
CPIS 1353 AT 1 M H R L4340 .0~ 5 43 R BE 4
(n=40),6~9 7> N ETH(n=36),10~12 /3 K&

FEAH (n=24),

1.4 Hiitsgdrik LA SPSS 21.0 B {F vEAT 4811240
Bro FFEIES TR FORHL x+s 387K, 2 AR
BORHIMSTREA ¢ K56, Z4 WECRH F RS, i — 2
WG AR AT LSD-¢ A6 56 5 3 550 4% b LA S5 %% 5 4 i 1
(%)%, K H x* K ; K H Pearson AH ¢ 2 85 Hr
miR-146a  TLR2 mRNA  NF-kB mRNA % ik 5 iili & 1k
TR g f8 3 CPIS PP 4 A OCPE R Z IR
Logistic [PV 7Y 23 B Jifi 988 AL 97 J5 & 2 il 350 2% 1) 2
SR 2R 2 3238 # TAERFE (receiver operating
characteristic, ROC ) il £& 43 A7 IfiL 7 miR-146a, TLR2
mRNA \NF-kB mRNA 3R 35 XJ il 98 A I7 5 2 Jili 350 Jgk
YL, LL P<0.05 N2EFAE G FE X,

2 &% R

2.1 R 5 A B A I g AT R B IS miR-
146a TLR2 il NF-xB ik #4175 miR-
146a .\ TLR2 mRNA I NF-kB mRNA A1 5 T Ay
N, 2ZRHG#E X (P<0.01) , W 3,

R3S ARG T B MG miR-146a  TLR2 A
NF-kB Fik HEE  (7+s)
Tab.3 Comparison of serum miR-146a, TLR2 and NF-kB expre-

ssion between infected group and control group

Al %k miR-146a TLR2 mRNA  NF-«kB mRNA
EE T 100 1.22+0.23 1.16+0.22 1.09+0.21
R 100 1.58+0.31 1.52+0.32 1.4120.29
1 9.326 9.270 8.937
P1H <0.001 <0.001 <0.001

2.2 il AR YT S AN TR Rk gy AR B AR A v
miR-146a , TLR2 mRNA NF-kB mRNA £k A
[i) il S S e 722 B R % miR-146a , TLR2 mRNA  NF-«B
mRNA F Ik Fbis, F 4 > WA S5 W, 22
SHA GBS (P<0.01) , L% 4,

R4 WAL IR AN R T g R BE R I miR-146a  TLR2

mRNA NF-kB mRNA FikHH  (axs)
Tab.4 Comparison of serum miR-146a, TLR2 mRNA and NF-kB
mRNA expression in patients with different lung infection

after chemotherapy

45 %L miR-146a TLR2 mRNA  NF-kB mRNA
TREEW A 40 1.46+0.24 1.37+0.26 1.29+0.21

L R R 36 1.58+0.27* 1.54+0.29* 1.43+0.26°
HEEWH 24 1.78+0.32% 1.74+0.33% 1.58+0.29%
Fia 10.414 12.454 10.344
P <0.001 <0.001 <0.001

T R A I, P<0.05; ST WA L4, P P<0.05,
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2.3  miR-146a, TLR2 mRNA  NF-kB mRNA % ik 5
CPIS V43 B A Mt Pearson #H ¢ 2 5070 #7 45 51 B
7~ ,miR-146a . TLR2 mRNA  NF-kB mRNA ik 5 fiifig
YTl G B CPIS P4 S IEAH I (r/P=0.736/<
0.001.0.721<0.001 ,0.708<0.001) ,

2.4 AT e A A IR gL s R A
s A7 I e A 2 A Il AR B A AR i (SR =1, A =
0), LAIfiL 7 miR-146a , TLR2 mRNA NF-kB mRNA ik
K GES AR & FIERA)ME R BB & T2 W R
Logistic [ RS A3 T, 4558 s , MLY% miR-146a  TLR2
mRNA NF-«kB mRNA 15 #3534 R ififig A I 7 I & A il
YL AT fE R R 3R (P<0.01) , WLER 5,

RS AT IR ARG Z IR Logistic [M1J370 47
Tab.5 Results of multivariate Logistic regression analysis for pul-

monary infection following chemotherapy in lung cancer

B B1H SE{H Waldf§ PfHi ORMH  95%CI
W 0.251 0.231 1.177 - - -
miR-146a & 1.493 0.293 25.935 <0.001 4.451 2.506~7.908

TLR2 mRNA & 1.570 0.307 26.214
NF-kB mRNA & 1.459 0.309 22.305

<0.001 4.805 2.635~8.763
<0.001 4.303 2.348~7.884

2.5 IfiL{% miR-146a . TLR2 mRNA NF-kB mRNA ik
X JitrER AT 5 & A Il B i A 1 ROC il £k
AR IfL3E miR-146a , TLR2 mRNA  NF-kB mRNA
FeIk R = F WA K DU Y il 28R T B (AUC) 43 5
0.835.0.833.0.829 ,0.949 , = 3 A48 I A T 2A — A6 )
(Z/P=4.470/<0.001 .4.560/<0.001 .4.630/<0.001) , .
*6 K1,

%6 IfL% miR-146a TLR2 mRNA  NF-kB mRNA 3 ik X Jiti

T Ji e il E S A T A4
Tab.6 Prognostic value of serum miR-146a, TLR2 mRNA and
NF-kB mRNA expression on pulmonary infection after

chemotherapy for lung cancer

= — EN =X éﬁ%

Ei=R Mgl AUC 95%CI  HURSE FERE e
miR-146a 1.36 0.835 0.777~0.893 0.790 0.770 0.560
TLR2 mRNA 1.30 0.833 0.774~0.891 0.770 0.740 0.510
NF-kB mRNA 1.22 0.829 0.772~0.885 0.750 0.740 0.490
—HEA 0.949 0.920~0.979 0.972 0.903 0.875
3 3t 8

4 [ Jie e 6 1 O BB s R R 2R R
BE R B4 JiE M e R A7, 2022 A i 98 T 0 1) 24
106.06 J1 , BRI FE TR B 29 R 73.33 7, 430l o 43
MR RRI Y 22.0% 28.5% ") Jilide LGB SARRE

B 1 L7 miR-146a, TLR2 mRNA  NF-kB mRNA & ik X fili &
ey Jm A AR ROC 2k 4

Fig.1 ROC curve analysis of serum miR-146a, TLR2 mRNA,

NF-kB mRNA expression on lung cancer infection

after chemotherapy

ZHGEF IS T AL T I I R 32 R A ALY T i
FRRST SERBF A AA , ATT TE R FE iR 40 i 1) ]
I 2SR HILAA Y A L 40 B 4 ) G0 7 7 S S T BE
A5 5 R R TF RAE, Hvh TR R AE Sy i e
Yet B Tl SR AN AN 2 B il 98 AL RR IR T
I YA BEm fa] T E A AL H R A S BURE
FETZH DR S M A ARk A 98 T R A T Sk
AR A 51 AT BT i R SRR IO R T FE I
miR-146a f&—F & A 20 ~ 22 A HF R (19 4 4 5
HE RNA 701, HAE B 25 5 M0 2L I mRNA X 2 PR #5 5
J5 RO AT IRFE KRR S e 45 M Sy B
T A ol P = R s g2 - 1 R
miR-146a) V2 A7AE Tl 0 2L A0 v, 0 D A 422 22
LA 1B R R T/E AT, miR-146a ik
IRtk b T S S TLR7 38 e 4 e fii 760 5
I3 375 M R 5 A v 1 R 200 L, A A i ¥ e A R I
O BRAE AR AR E S, AR i 48 AR A A1 i v
miR-146a [ KK 0 3 i T BE 4 . LAk,
miR-146a 53 ¥ Z2 15 15 MR ALAH S il 2 9 15 2 DA G
AT G S AL miR-146a R 35K F 1T, miR-146a
T AT AR A | W 200 55 S AR 2 S G 2
RS, SR IE AR C il R 15 K™, 1454
JEY 41 it 45 0 | Sheikhpour 2517 3F & 3, miR-146a
103 3 3k AT 3 e B 1] iR SRR IR T 2 AR AR OCIH T 6
( tumor nmecrosis factor receptor-associated factor 6,
TRAF6) JEMH, JF28th NF-«B {5538 i ¥ L1 - % -6
(interleukin-6,1L-6) 983 3K FL Al F-o ( tumor necrosis
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factor-a, TNF-o0 ) 55 8 58 M [ 7 (1) 3235, T & 95 R
PEVEVER . WFSE45 H, miR-146a £k 5HUAE R
PER TR IEME, 5 T W E 4 MW A CD3"  CD4" J
CD4'/CD8" LL(E 4 2 17 AH 5, miR-146a 38 o 45 4 1
PRIF B T 94 B 40 0 70 7K S 2 5 T g 18 2 Je 2
ARG EE R N AL MG miR-146a Rk & F AR
Yudll, SrHr R AT R R AR IR R 2 28 T, miR-146a 3R
IR HOm I R T 20 A S iy 2 K AR fof i
K g RN, R 2 5 Wil i A R 3 il e e g 17

TLR2 & —Fp | RUES R 324K )2 Rk T H g
2 v 200 R T A 0 i B S R S BE AN L
A 3R 53 R A P TR AR R L 1% SRR
T, A BRI G 5 B 5 i T, SR M &
AR IR Y S22 40 K 55 UG , NF-«B
S 4y B RS AL, NF-kB @ it S5 IR gy
SEM kB P IS RMETHANR IB.ANE 6 &
TNFo 55 2 M T 2R3k, 51 & AH & b MR A A
MR RAG 22  BEE AR Y, 6 AN LR, TLR2 i
FEAE LR IR 22 8 I A N AR 8 A5 5 TS NF-xB T
WA S S PR, W NOD RESZ R HE 11 45 My A G
3 b, MR Mk RN Y & AR Sl A 0] TLR2/
NF-k B %3R35 | BRAEAT R0 I 38 4 1k S g, Vs % idi
TR LB AR A A R R, RO A
TLR2 mRNA NF-kB mRNA ik T AR, R
Jitiges AT RR 2 It A IR LS 1% 5 TLR2  NF-xB ik A
X, RS ROC Hh £k 45 S % 1, miR-146a, TLR2
mRNA \NF-«B mRNA ¥ 0] X} i A6 57 I & Az fili 0 &
Y EA TN, FLE GRS I f SR B R R S R T R
7/RmiR-146a TLR2 \NF-xB RE % 4 Bl 214k it 985 4k 77 i
R R A IEA, AH OB 5E R W, miR-146a 7E 87 Y
TEEARIR FE IR YL RIE | HIE R T R IR 22 ek, R
ARV BE R T T AR N T TR A Rk
BN 40 9 2 14 i TLR2 , NF-kB %6 ik, 1% 1k i
TLR2/NF-kB i % 7] 175 & T ek J b, 8 o K R
PR 40U, O R AR g, i — 25 i E < T
etk BN 4052, B SE & B, TLR2/NF-«B 3
5 AR B AR S e I AR AR OE Y L AR
G5 WK I g AT I R L B LT miR-146a
TLR2 mRNA NF-kB mRNA 3 1k Fifi %5 R e 72 1 () in
T, — 20 A O M 23 B 45 2 1 7, miR-146a
TLR2 mRNA NF-kB mRNA 3k 5 fili e A6 77 il 350 Jak gy
B CPIS PP BB G . s A il bR PR 3Rk nf
A% BTl s A7 B ek g s I R

2% | Jf iR, L% miR-146a. TLR2 mRNA . NF-kB
mRNA &3k 5 filids A7 (8 5 A Mt R e K e )™
FREEAR DG, I R AT 4545 miR-146a , TLR2 mRNA \NF-B
mRNA SR B FAG ol e S R P B R . AN
FEREPOATSE BREA R 8/ W] BRI 4 RATAE —
ey o ARAAN TG BE—IGIEEAS & AT 2 PO BFE
F 3 58 I AT A 7 WO 25 i
EE k=

ES AR IR, BRSO & ST ST R 18

SRS 3k ST I R, BORME AR B 18 S O A

= AR DO 7 585 2 4 SR T 7 Bde

B TSR

Sk
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WTAP 8 1of m6A B HAL &4 STMNT 8 5+ 5 31
G FE AN M BE T iE R AR 2B KRBT

NI TS TARAE BRiEEE B ¥

REAETH ., HiFERH R E (2024-SF-103)
TEF . 810000 T PE T, FH LT+ 1% B =Rt
WASVEE . NG, E-mail : SWPloveLZL1583@ 163.com

[# ZE] HH BT WTAP-STMNI JE# i1 8% 77 2 40 B 2h 6 B gk pt T 72 v A4, IF e 0 o5 7 i 3
(PE) BWRZ A CEE, i 99A 2023 48 11 H—2025 4E 11 AL HFER - FHIGA I PE B35 50 14 PE 41,
IEHAEIRHLS 24T 50 B0 IEF YR, K 2 4 2240 i B4 2 WTAP STMN1 mRNA K 3 I #£ kK F, i AAHE
ANEEFEIZ AN 2R HTR-8/SVneo 40 MEAT S50 #E A [RIALFR T 20500 7 20 %R ZH (control 1) 484 ( Hyp &) B+
2N IR (Hyp+oe-NC 41 ) A +WTAP 1335520 (Hyp+oe-WTAP £H) 48 + 23 2 %) BE + T30 0 B AL HE YL 4 (Hyp+
0e-NC+sh-NC 41) B +WTAP i =ik + TP B ILFE YL 24 (Hyp+oe-WTAP+sh-NC 41) | Ht48 + WTAP 3 3K +STMN1
T Y20 (Hyp+oe-WTAP+sh-STMN1 20 ) , Kl 441 21 il WTAP . STMN1 R iK7KF, R i 2635/ U ER S5 . m6A
AL AR mRNA B2 E ST IRIE WTAP XF STMNI FFEFALA] ;43 CCKS ¥WeAs I 4 AT 7 | 37 2 40 Jfa 32 46 )
AUAEIA T IR GG I AT AEE B RE ) | Transwell 546 DU 40 L4222 48 ) , FEAG IR FET - F5 #5 (Fe™ \ROS GSH MDA ) ,
B WTAP-STMN1 0 480175 S 52 2 A sem, R 51E% IR ES, PE 241 WTAP STMN1 mRNA il
P KSR 35 (1= 14.470,33.930,9.400,10.290, P 74 <0.001) , 5 control £H Lt %%, Hyp #0 HTR-8/SVneo #H ifi 1
WTAP STMN1 mRNA J 2 (A KV i FFEAR (P<0.01) 5 15 Hyp+oe-NC 21 H4K , Hyp+oe-WTAP ZH7Eid %35 WTAP
JEW R B ETFE (P<0.01) . 5 Hyp+oe-NC ZHAHLL , Hyp+oe-WTAP 4t STMN1 mRNA 1 m6A I EALA& ik -
W (P<0.01) , [FIHT STMN1 mRNA FAE X & SRR A i &3 ( P<0.01) , THEE2ASCE R 1 ik WTAP A]
SRR R SRR AOMTE ) R AT SRR R 2R 0 S B AR BRSBTS, 55 Hyp+oe-NC+sh-NC 41 LU 55, Hyp+oe-
WTAP+sh-NC 20 FiR$8HR I i ¥ (P<0.01) , ML ER STMN1 A9 Hyp+oe-WTAP+sh-STMN1 20 b iR AR5 50% F B
(P<0.01), #i& PE 441t WTAP J STMNI FKik¥ T [, WTAP ik m6A-STMN1 Rl 45 04 5% = 4 i 7 Ja T,
TR IREREICT R A RS 5 PE MIEWHLE, 0 PE MBIGSRAL T B e,

[XER]  FIHTH; WTAP-STMNT JH¥5l; m6A F SLAAE M s BRIE T ; 1 AL

[FES2S] R714.24%4 [ XEtHRIREE] A

WTAP regulates proliferation, migration, invasion and ferroptosis of trophoblast cells in preeclampsia via m6A
methylation modification of STMN1 Sun Wenping, Hai Yuting, Wang Pinhua, Qiu Haiying, Sa Rihu. Department of Ob-
stetrics, Qinghat Red Cross Hospital, Qinghai, Xining 810000, China
Funding program: Qinghai Provincial Science and Technology Program (2024-SF-L03)
Corresponding author; Sun Wenping, E-mail:SWPloveLZL1583@ 163.com

[ Abstract] Objective To explore the role of the WTAP-STMNL1 regulatory axis in trophoblast cell function and the
process of ferroptosis, and to elucidate its association with the pathogenesis of preeclampsia (PE). Methods Differentially ex-
pressed genes were screened and candidate downstream genes of WTAP were identified using the GSE302952 and
GSE149812 databases. The expression levels of WTAP and STMN1 were detected in PE tissues and hypoxia-induced HTR-8/
SVneo trophoblast cells. The regulatory mechanism of WTAP on STMN1 was validated using overexpression/silencing experi-
ments, mM6A methylation modification detection, and mRNA stability assays. The impact of the WTAP-STMNL1 axis on hypoxia-
induced trophoblast cells was clarified through CCK-8 assay for cell viability, flow cytometry for apoptosis, scratch assay
for cell migration, Transwell assay for cell invasion, and detection of ferroptosis indicators (Fe**, ROS, GSH, MDA) using
commercial kits. Results Database screening identified STMN1 as a candidate downstream gene of WTAP, and both were
significantly downregulated in PE tissues and hypoxia-induced trophoblast cells (all P<0.01). Overexpression of WTAP signifi-
cantly upregulated STMN1 expression (P<0.05) by enhancing m6A methylation modification and stability of STMN1 mRNA.
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Functional experiments demonstrated that overexpression of WTAP reversed the hypoxia-induced decrease in trophoblast cell

viability, increased apoptosis, reduced migration and invasion capabilities, and suppressed ferroptosis (all £<0.01). However,
silencing STMNL significantly attenuated the aforementioned protective effects of WTAP (all P<0.05). Conclusion WTAP
regulates trophoblast cell viability, apoptosis, migration, invasion, and the ferroptosis process through the m6A-STMNL1 axis,

which may be involved in the pathogenesis of PE and provides a new potential target for the prevention and treatment of PE.

[ Key words)

TR HTI ( preeclampsia PE ) & GF U 4547 1) ™ H
FEAAE , LGS RE 5w A% O SRR R b
MASEA MY G 37 2 AR M IR 45 0 % 0 T g
B, IR I IETE TR AR ZERE )R IR R IR A IR
55 I IR OG5 T U 5 2 A M R S A E 4
JPET-PHES R PE KA KB E BRI KD i
AR RIET A Ry — AL () g it SR A 3K B0 () ) 7
PELHAEAET 72, B R IS 5 2R A IR D0 1 2
1R HOCTHAE PE #4372 40 M5 425 b 0 T4 AL 147
TRABRRY | AT E moA FIELEERRE WTAP K&
HF WAL STMNL, REEARTE — FH A LT WTAP-ST-
MN 1 JEFERT 3 57 )2 UM D e AR AE T s, e 7R
PE [ & L BT A SE Ak s BT
1 #R5H*

1.1 Mk

L1 IRRFEAR . AR SREA IR A g4+ 7 s
Ber Rk 2023 4F 11 H—2025 4E 11 A WGEIZE it
T o300 5 3 BIRAE VR AE T -80°C Fl T RNA Fl4E
HBEEE, Hodr PE 41 50 6], 454 & 0 =Rl 44
(ACOG) HliTHY PE 2 Wikr i (4 4R 20 J&J5 Hr & =5 1L
JERIEE R ) ™ IE W R4 50 9, ¥ ok R AE BE 24 4R
TEATH e P2 B 20, 2 2 7R (AR 2 SR S D
AL R B HZE b1 4L (LW-2026-23) , Ir i &
5E R E B A [ I B S R

1.1.2 4af 50 A0 (1) 400, ASEBINEFRE
Ml 22 HTR-8/SVneo M F I i LA W He AR A PR
Al ($2%5:SNL-212) . (2) EZAH, A mE (e
KN, B85 €0235) . RPMI-1640 15 % 5E ( Procell 2%
AL, 525 PM150110) 75 85 R - 555 25 0T (P8R it
IRBHE AL, 585 15140122) ; Lipofectamine 3000 ¥4 4%
I (TR G R BHEE A AL B85 13000150) 5 TRIzol
WA (B = KRAFA,HS R0016) .SYBR Green qPCR
WA & (B RKAHE], 5 D7268S) ; RIPA S (28
=R B85 PO013B) BCA B ERIRF & (S
KNT], B85 P0012) . WTAP $i4k ( Abcam A A, 185
EPR18744) . STMN1 #i & ( Abcam 728 ], 1% 5
EP1573Y) .GAPDH HU{A& ( Abcam /A 7], 475 ab9485) ;
CCK-8 i1 (2 =& 3wl , 485 PF0O0004 ) ; Annexin

Preeclampsia; WTAP-STMNL1 regulatory axis; m6A methylation modification; Ferroptosis; Mechanism

V-FITC/PT 8 T2 4 M ik ) & (2 = XA Al |’ %5
C1062S) ;ROS i #| & (= KA H], 575 S0033S) |
GSH I H & (= KA, 5275 S0052) MDA 5 &
(B RAFL KRS S01318) Fe iR & (= KA
AL, 505 S10668) , (3) EEAUAR, EALRRE SR
(FEBR A H], S Midi 40) | =S54 (TERLA H]
RIS BIPX-C160T) | SERT 2 6 i PCR {3 (FEER €A
), %5 QuantStudio 1) | FEARAL (FEER C AR, A5
Varioskan LUX) Ji =44 ( Agilent 23 7], #4-5- Novo-
Cyte Penteon) . 8] & & 7 B ( Olympus 2\ &), %I 5
CKX53) |2 7k B LML Kaida 24 F], B5 KHI9A)
1.2 SEETTk

1.2.1 MG 3R F e 5 dl. NGNS IZ A
% HTR-8/SVneo T 10% Jifi 2F IfiL 35 9 RPMI-1640 Al
1T (F R -FERR) B e &b, 720 A A4
(37°C,5% CO,,21% 0,) FHHEEFE, AT AT
OGBSO I b i AR AR . Y A Ll P
70% ~80% i}, B4y fif 1 75 Ok P H H B T =R HE 7
Fivh, FELE &1F(37°C ,5% CO,,94% N,,1% 0,) F
Bi3% 48 h IR SRk B S PRI S Y died . fe ik
Al H A AL FERT 24 h, ] Lipofectamine 3000 257K
AHR R B siRNA % Y4 A4, In A BT AL 2 wg F Li-
pofectamine 3000 5 wl, % T Opti-MEM 15 #2354 k6 ~
8 h JE B AR o0 A B R Ak S G 3R & DAL PR
[B] 5, AMMESCEAE AR AL HE 43Sk 7 40 . XF BB 2H ( control
) H RS TR AT 5 e s B4 (Hyp 41)
B SR A T HE R 48 h AT o] i G ; i A+ 23 20T iR
4 (Hyp+oe-NC 21 ) e e 2 ad F ik kL (0e-NC) Ji itk
TS AL T 48 hy Bt + WTAP 1 % 1k 4H (Hyp +oe-
WTAP 4 ) 54 WTAP 121 %35 Bk (0e-WTAP) J5 #4T
B AL EE 48 by B4R + 25 O BE + 40 BE LR e Al
(Hyp+o0e-NC+sh-NC 21 ) Hk Gt 22 30k 3 3K BORL (oe-
NC) 1 P B 4877 51 (sh-NC) J& i 47 i 4 ik 2
48 h; A +WTAP 38 3k + Pt BEILFE Y 21 (Hyp +
0e-WTAP+sh-NC 41 ) 45 4 WTAP 3 % 3K 5K ( oe-
WTAP) A B 751 (sh-NC) Ji7 #5475 e 48 Ak 2
48 h; B +WTAP 1135 +STMNT 344 Y420 (Hyp+
oe-WTAP +sh-STMN1 4 ) J:5% 4t WTAP i 3% 3k i fr
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(0e-WTAP) I ] STMN1 #3551 (sh-STMN1 ) J&
VAT AL B 48 h, 4% 41 40 i 34 F AH 07 b B4 3RS
(BPEEYLSS 72 b, Ho b BE 48 h) 45— gk, 430l
TR EeARN mRNA G AL 7 PR TSR,
1.2.2  RT-qPCR 4 fifs £ 41 21 F1 HTR-8/SVneo 4
it WTAP . STMN1 mRNA %3k . fdi F} TRIzol i % 4%
IS 240 i 5 RNA 38 3 i 55 40 40 Dot B 11
RNA ¥ J& K 405 (A260/A280 HfH 1.8~2.0) , Bl pg
AL RNA, i FH R % Sl R & 336 4% S 8 cDNAL LA
GAPDH RN Z: R S0 E & PCR 25 & 78 SE i) 28
JtE i PCRAY EHEATY 3G . IR RN 20 pl, (245
cDNA #i47 2 pl, - FiE5 14745 0.5 pl .SYBR Green fil
R 10 Wl ZEBEFKT pl, P IFERF 8. 90°C Hi s
£ 30 5,90°C A1 5 5,55C R k 30 s, 3t 30 MIEI, i
Ja AT AR 2 A AT R G - W i e et . &
YIFHI L 1, L GAPDH AN S R 2745315
H AL (A X ek it

£ 1 RT-gPCR &51¥WF5
Tab.1 Sequences of each primer for RT-qPCR

A 51H1(5°-3") K (bp)

WTAP i TGCGACTAGCAACCAAGGAA 122
TE GTTGATCGCTGGGTCTACCA

STMN1 ki TGAAGCAGCTGGCTGAGAAA 165
Tl GCAAACGTTCCAGTTTGGCA

GAPDH i ATGTTGCAACCGGGAAGGAA 159
TUiE AGGAAAAGCATCACCCGGAG

1.2.3  Western-blot 3545l fify £ 20 21 Fl HTR-8/SVneo
A WTAP STMN1 #5135 AR 25 L 40 L, T A
S, UK 24 30 min, T 4°C .12 000 r/min &5.0> 15
min, I8 FIH W, R BCA E A E SR H &0 E &
IV, B8R H (30 pg) A 5xSDS EAEZ: ot
W, AR 10 min, FEAFEMEZ 10% SDS-R N # bt
JHeE e FL Uk ( SDS-PAGE) 43 B J= , 1 % % PVDF JI,
H 5% WERE W B AT 1 h, 85I A —$T . WTAP 41
R(FEBE LA 1:1 000) ,STMN1 ik (F B L 1 -
1 000) 52 GAPDH Hif& (# L] 1:2 000) ,4°CHFH
K, TBST Pki%k 3 ¥k, BEK 10 min, Il A HRP FRic
THUEERME 1 h, FRIRBERSE, R ECL k2t &0k
PR B R R R E KR, LL GAPDH
WZ  (fH Image] FAE43 1 B 19 &40 K EAE, TR H
O ASTE EP O SN =

1.2.4  Me-RIP qPCR A5l STMNI 9 m6A &1 /K
- A5 ZH 20 S RNA L B RNA 5 g 59T m6A it
K2 pg WA, MAREETIVEL M, T 4°CHEF 6 h,

[, B 50 wl BEERFH 2% BSA 1E 4°C £ 3 h, PEiE G
¥ ik RNA-HUARSE G hn A S J5 gk, T 4C
T B A, K H VRS2 R ARG Bk 5
W, FH SDS 22 MR BEME RNA, N AR F B K 1L)E , R
FAm - 5klifk RNA, 4lifk)5 /9 RNA Jfid RT-qPCR
K STMNT mRNA 3%k 8, LA Inpat 410 %5 B 3
T5 STMN1 1 m6A # AEATEL, S moA 1KY
1.2.5 RIP 3£ WTAP 5 STMN1 mRNA H454 UK
ERA LN, I A B LB A1 77 FN RNase 3001550 1)
RIPA 20K, vK [ 22# 30 min, T 4°C .12 000 r/min &5
L3 10 min, B W, BUS0 pl EIEAEHR Input 2H, 4%
S BT WTAP SR el A4 1gG X g
PUARMBEERIR G, T 4CHefE I E L., W H, HER
SRR REER 5 K, BEIR S min, A ZE A K TH
16, F 55°C T4k 30 min, NBEER PR &4 v i 25
J4alifk RNA, i i RT-qPCR 4 I & £ i RNA
STMN1 mRNA &8, L4 Input ZH %0 B8 | 312 A0 % &
£ PG WTAP & 95 STMNT mRNA HI454 7K,
1.2.6  CCK-8 Al 4t A 15 7« BOG AR 0T 1 4% 2
Y, 20 SR AL G B0 R, LAAEAL 100 pl 25T
96 fLARH, R 3 MR AL, T3 BN S ALY A 1
XERFL, F 37°C 5% CO, Bi 465 5% 24 h 48 h,
72 Wi, FFLINA CCK-8 K5 10 wl, 4kEE0FE 2 h, fiff
FHEGFRACI 22 450 nm J% 4 Ak AT ' BE(E (OD fH) .
YRS SRR A AHME T (%) = (52584 OD i -25
H4H OD fH) /(X4 OD -5 14l OD {H) x100% .,
1.2.7 0 A0 A ARG D00 200 it 8 1 B A AL A0 L,
PBS Y% 2 YK, I A Binding Buffer 500 wl B &4l i,
PR AR AR B 1x10° 4~/ml, F& M8 Annexin V-FITC/
PT A TR & B0 B P44 - B 100 wl 4B
JIA 5 pl Annexin V-FITC F1 5 ul PI, R85, &l
#EEHFF 15 min, FfJE A Binding Buffer 400 pl,
T A AT R, S Flowlo (4 43 B £ 40
Annexin V-FITC FH4:  PT BA4 40 Mo o 50908 T~ 4
Annexin V-FITC F1 PT X PH4: 40 i A B 0 0 T 40 e, 3
FRHT R (R T R+ TR) |

1.2.8  Transwell 1540 20 i 42 22 GE 71 . B Matrigel FE
R 55 TC LT R R 4% 1S FL BRI RS B 60 wl i B I
i) Matrigel 21 5] 9 T Transwell /)% [ | % i AR B
b, BT 3TCHFMBIEE 2 h AHEEE SR, S4A
AN AR R AL B | G I35 5% 77 L 2 A A i vk
BER 2x10° /ml, EEFAIA 100 pl 4Bk, T
ZEHNIA 600 pl 7 10% fif 4 I i 1Y 576 4 35 7R 564 R
ik, F37°C 5% CO, i FRf IR 24 h )5 U
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INE SR REER SN RN, PBS U
W2 W 4% Z R P EERE E 15 min, 0.1% 45 fb R g 4
20 min, PBS PEWJ5, 76415 W5 T REVLE R 3 4>
PLETF (200%) FEATHA IR, TR 28 2 1 2 00 40 M85, i
AR R ZERE T

1.2.9  SJJR BAG I 20 i 12 A% RE 0 - A A 0 A K
Y, 20 IR AL O E R AR AN TR A (4~ 5) %
10° /~/ml, FAL 500 wl Ezfl T 24 fLAR T, A K E 3
MR, A KA =4 90% i, FH G 200 pl
Sk AEFLAR ISR TR BRI — A AR, R B AR R IR 58
JE—3, PBS FRERUE 2 vk, RBRRITF 40,
Ty HE R, TR E B AR T I 0 h RIJE %
FE, dREE5E 24 h 5 T AR RO B 40 D SR RIR
FERE . (HH Image] FAF-IN & A0) R E AR, 1T 40 i A5
AR S (%)= (0 h R -24 h ¥R E
)70 h R HX100% ,

1.2.10 350 & e G ) 41 10 38 7K SF- « ic 4 45 4 4 g
Rigt FIEW S AN LT, A0 M 0T I YA PBS k%
20, MO IS R, VK B B f# 15 min, T 4°C
12 000 t/min.L> 10 min, B3 &, Fe™ K1
Fe Ao A6, ROS 7K SF- L DCFH-DA #4146 | GSH
JKFd it DTNB 5 (ki , MDA 7K P8 i i A 0 b
TR AN ; 2 HE 451070 S ida I A3

1.3 Sit2#Jrik RH GraphPad Prism 9.0 3k {4547
Bttt , IEAS TR GORLL x5 IR, I 22550,
2 Y] LR FH A ST REAS ¢ K56 5 2240 1] H R FH B A
27225007 (One-way ANOVA) ; Bl AT 5 IE S 701
BT AT MR EHES G %, P<0.05 H =5 HBA
St L,

2 &% B

2.1 IEWEIRAS PE 41 WTAP Fi1 STMN1 ik /K
Fe# 5 IE W A UR 41 L ¢, PE 41 WTAP, STMN1
mRNA K35 [ 87K 44 i E FRAR (P<0.01) , L3R 2
Kl 1A,

R2 EWEIRAS PE AN EAL T WTAP STMNT mRNA
MAEEFRIRE  (3ts)

Tab.2 Comparison of WTAP and STMNI mRNA and protein ex-

pressions in placental tissues between the normal

pregnancy group and the PE group

20 %) f% WTAP mRNA STMN1 mRNA WTAP %[ STMNI &[4
IEFEYRA 50 1.00£0.09  1.00£0.35  1.00+0.05 1.00£0.07
PE 4 50 0.18+0.15  0.23x0.13  0.3820.09 0.43x0.08
18 33.930 14.470 10.290 9.400
PH <0.001 <0.001 <0.001 <0.001

2.2 4441 HTR-8/SVneo 4 il WTAP #1 STMN1 #*
KA 5 control 21 13, Hyp 41 WTAP STMN1
mRNA J 8 3R IE KT B B L (P<0.01) ;5 Hyp+
oe-NC 4 %, Hyp+oe-WTAP 21 STMN1 ) mRNA &
HEKFRETHR (P<0.01) , WL 3 8 1B,

R 3 45U HTR-8/SVneo A WTAP Al STMNT mRNA K 3
FIRIAH  (xss)
Tab.3 Comparison of mRNA and protein expression of WTAP and
STMN1 in each group of HTR-8/SVneo cells

4 n WTAP mRNA STMN1 mRNA WTAP %4 STMN1 & H
control £ 3 1.00£0.09  1.00£0.06 1.00+0.10 1.00+0.13
Hyp 41 3 0.45+0.08"  0.30+0.08" 0.25+0.05° 0.18+0.02°
Hyp+oe-NC 41 3 0.49+0.05  0.35+0.02  0.3320.07 0.24+0.06
Hyptoe-WIAP 41 3 0.85+0.06"  0.96+0.06" 0.87+0.06" 0.79+0.06"
F 1y 46.880 118.700 128.800 85.370
P1A <0.001 <0.001 <0.001 <0.001

.5 control # HL#,*P<0.01, 5 Hyp+oe-NC £H ILA:, > P<0.01,

B8 10 TR0 PES

WTap - “

ST — —

GAPDE - -

controlffi Hypifl Hyptoe-NCH]  Hyptoe-WTAPH]

TN
§ e —

U . —
5

T A ERHLIR X PE #4202 B. HTR-8/SVneo 4H1/f1,

Bl 1 WTAP il STMNI |1 /£ % i 2 4141 )¢ HTR-8/SVneo
gl UGN SN

Fig.1 The expression of WTAP and STMNI proteins in placental
tissues and HTR-8/SVneo cells in each group

2.3 WTAP ifijd m6A E&4fi$ STMNI mRNA  7E 6k
A5 51 HTR-8/SVneo 2 H, Kiilll WTAP X} STMN1
mRNA m6A &1 K B ERENEm, 2R ER, 5
Hyp + 0e-NC #4H I %%, Hyp + oe-WTAP 4 1 STMN1
mRNA ) m6A H EAL & i K F- 8 3 7 = (P<0.01) ,
[FIH STMNT mRNA () FH X & 4 5 FE Al B 3 0% i ( P<
0.01) ;1M 2 41 anti-IgG AR LLHK, 22 R LG22 L
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(P>0.05) , W3 4,

&4 WTAP X} STMNI mRNA m6A HBEALE ik - & STMN1
mRNA B HEACERIFEM  (xxs)
influence of WTAP on the m6A methylation modification
level of STMN1 mRNA and the enrichment level of

Tab.4

STMN1 mRNA
AW n anti-IgG anti-m6A anti-WTAPm6A
Hyp+oe-NC 41 3 1.00+0.06 3.16+0.08 4.86+0.56
Hyp+oe-WTAP 41 3 1.00+0.11 8.96+0.12 10.33+0.86
tfE <0.001 70.390 9.180
P{E >0.999 <0.001 <0.001

2.4 WTAP i 845 STMN1 X} HTR-8/SVneo ZH Jifd %
S TSR 5 control 41 FLHE, Hyp 4 40 L6 /1
BE TR AT R EETHE (P<0.01) ;5 Hyp+oe-NC+
sh-NC 2 Hﬁiﬁ‘f,Hyp+oe—WTAP +sh-NC 4 iR +5 1
3 (P<0.01) , AT g W 25 T e R TR e S R
i (¥ P<0.01) ; 1fii Hyp+oe-WTAP +sh-STMN1 £H 4f ifl
I% J1%¢ Hyp+oe-WTAP +sh-NC 2l i % F [§ (P<0.05) ,
TR B ETE (P<0.01) WK 2 %5,

&5 WTAP @l 4% STMN1 %} HTR-8/SVneo 0% J1 P T=
BRI (xxs,%)
Tab.5 WTAP modulates the regulatory effects of STMN1 on the
viability and apoptosis of HTR-8/SVneo cells

i n AN AEIE F1 AT
control ZH 3 100.00+5.12 5.25+0.28
Hyp 41 3 52.20+1.33*  26.14+3.15°
Hyp+oe-NC+sh-NC 41 3 53.14£2.36  25.67+2.15
Hyp+oe-WTAP+sh-NC 41 3 86.12+9.13"  13.52+1.12"
Hyp-+oe-WTAP+sh-STMN1 21 3 61.85+5.37° 22.13+2.16"
F A8 46.960 59.020
Pl <0.001 <0.001

¥ : 55 control £H H%Z,*P<0.01; 55 Hyp+oe-NC+sh-NC # L%, P<
0.01; 5 Hyp+oe-WTAP+sh-NC 20 %%, ©P<0.05,9P<0.01,

2.5 WTAP i 842 STMN1 % HTR-8/SVneo 4fi ffif%

7 B 5 control 41 HLE, Hyp 41127841 il
B 2> IR AR B R (P<0.01) ;5 Hyp+
0e-NC+sh-NC 4 H. %58 , Hyp+oe-WTAP +sh-NC £ 12 72 41
MO S R A 0 TR (P<0.01) , B
XFIiERS =72 RE T B A0 A PO 0 35 300 %% 5 T 5 Hyp+
0e-WTAP+sh-NC 2 I35, Hyp+oe-WTAP +sh-STMN1 21
1RZEUN MK W > RDR A A R F IR (P<
0.01) , WTAP Xt i # 1= 22 68 71 1Y 24 35 2500 1% ik 35 H
55,032 6 Kl 3,

&6 WTAP il idi##% STMN1 X} HTR-8/SVneo 4ififd {75 . iTH
BIRZIR  (s)
Tab.6 WTAP regulates the effects of STMN1 on the invasion and
migration of HTR-8/SVneo cells

4 5 REMME(D)  RIREEE(%)
control £ 248.00+18.03 62.84+4.53
Hyp 4 85.33+4.05° 25.94+2.29°
Hyp+oe-NC+sh-NC #H 82.33+8.15 22.17+5.37
Hyp+oe-WTAP +sh-NC #41 172.00£17.35" 54.60+2.16"
Hyp+oe-WTAP+sh-STMN1 £ 107.33+12.66° 32.15+1.96°
F 18 94.300 100.300
P1H <0.001 <0.001

1 : 15 control ZH L #5,*P<0.01; 5 Hyp+oe-NC+sh-NC 20 L #,"P<
0.01;5 Hyp+oe-WTAP+sh-NC 41 H. % ,©P<0.01,

2.6 WTAP il 445 STMN1 %t HTR-8/SVneo 2 ifl 2k
BETI520 5 control 2H LA, Hyp 4401 GSH /KF
W R, Fe® AHXS ROS KF MDA /K 3% 75
(P<0.01); 5 Hyp+o0e-NC+sh-NC 241 Lt #, Hyp + oe-
WTAP+sh-NC 4 PR FE bR Wi RN Fe™ M
X} ROS 7K MDA 7K 5 2 B A%, GSH K- 5. 2 T =
(P<0.01) ;15 Hyp+oe-WTAP +sh-NC 4 b 3¢, Hyp+
oe-WTAP+sh-STMN1 214 s GSH 7KV 2 T [, Fe™ |
FHXT ROS 7KF MDA 7K 5 3 F 55 ( P<0.01) , WTAP
OB RAE TR0 4 . 25 1 55, D 7 1 4,

B2 WTAP @il J#% STMNI % HTR-8/SVneo 2 AL T #5211
Fig.2 WTAP modulates the regulatory effects of STMN1 on apoptosis of HTR-8/SVneo cells
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7. A. Transwell ié‘ﬁ*ﬁ«ﬂ'ﬂéﬁiﬂﬁ@%ﬁkﬂﬁi%@(ﬂﬂéﬁiﬂ@ﬁ@7ﬁ¥o
3 WTAP i@ id Ji 4 STMN1 % HTR-8/SVneo 4H31258 IEFS (1 50
Fig.3 WTAP regulates the effects of STMNI on the invasion and migration of HTR-8/SVneo cells

R7  WTAP i I STMNT IIXT IR R ANEBIET RN (ees)
Tab.7 WTAP regulates the effect of STMNI on ferroptosis in HTR-8/SVneo cells

4 5 Fe?*(nmol/mg) X ROS 7KF- GSH( nmol/mg) MDA ( nmol/mg)

control £ 0.41%0.16 1.000.13 8.90+0.84 2.1620.20
Hyp 4 1.28+0.11° 5.16+0.53° 5.20+0.37° 4.9620.17°
Hyp+oe-NC+sh-NC 41 1.26+0.15 5.96+0.07 5.40+0.76 4.88+0.13
Hyp+oe-WTAP+sh-NC 21 0.53+0.06" 2.11+0.17" 8.20+0.59" 2.67+0.24"
Hyp+oe-WTAP+sh-STMN1 £/ 0.98+0.01° 4.25+0.45° 5.90+0.61° 4.160.09°
F1H 39.090 127.500 19.760 148.800
P1H <0.001 <0.001 <0.001 <0.001

1 : 5 control 4 L4 ,*P<0.01 ;45 Hyp+oe-NC+sh-NC £ b4, P<0.01; 5 Hyp+oe-WTAP+sh-NC £H [b45%, © P<0.01,

B 4 4541 HTR-8/SVneo HHIAHXS ROS KT LA
Fig.4 Comparison of relative ROS levels in each group of HTR-8/SVneo cells

3 4t i

PE 2 —#i e S E A AR IR IT R AE , 23K 5% ~ 8%
SRR L M2 S | 2 S B 7 IE MR A LB T R Tt
R E B R N 2 — ) PE oM W A i e, A
Hh O LR RO DR IR 35 8 o 5 JH A4 R ) e o
R B ET 2k E B B 0 i A QiR

s A 22 T AU 8 B B R Sk K A R —F
BIRMNZ RGP, PE B2 Wibs i A 4T Uk 20 J& )5 %8
KRt ML, FLAY Bl 52 20— i OGO & (8 1R B
RAS B DIRE RS o T 5 MG 2L D RE B A5 ) | AR 48 4 e i
BLRT 73 Ry RLp= 80 (<37 Ji) R A B (=37 ) K™ s
YLD A O ERIR B R 2 R i 4 T B8 S R RS
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WHF AL, 51 %4 B RAE RN K2 RN B D) g
BEERS 5 F R ARYA YT 32 BT ok s I AR IR, M —
HIETF-BOR R B KR L, % S 80, L ARl
FEIE T PE it = A AT Ty vk B TR, e R &
A A SE A T

WSR2 A AR R ST REAZ O A, LI & 58
TR S AR 251 1 2 DR I it 48 4 TR 5 10 787 948 1Y) S
T 5% 2 40 M T 8 S5 B aod 8 A B A 1 L i 5
PE KA kR EZEIRSF RS | ARk, SIT-1E
R —FhERAR A LLZORIAR ROS 72 4 B ik B i 8 Ak e
YWEBUNZ DR R A M sE T =, g R S
55 AR SRR (R B A (EAS T A,
PE BEAAE BE AW 5 IR TH i, Bt
fE2EF 98 R & R PE RSB T- M LR 3k b
P T A R G F B AR 2 PE O S BRUARAE | B 3R
AR ZE AL AL R A B BB T B8 & &1, (B HAE PE
PR IZ AN A b ) BT AL i AN AR S
T, AR R AE moA HIEEE RSB WTAP JOH T Tl
FEIH STMN, R GeHRST 38 4 B A4 18 s Bl k% 53 2 4
MIL e X ERAET- 52 , | SR R PE A9 &AL 7]
B Ry PR B R SR e A A

STMN1 & WTAP P8 T 3L R, H =% 7
PE 24U 2 B BNk, BEJS M 41212 500F K 40
M — A UESE , PE 41 B3 418 K BRI S 1
WS T WTAP 5 STMN1 ) mRNA K& /K F
YW FE, W ad ik WTAP 1] g 3 $2 T} STMNI (%)
TR, X—ZE RN, WTAP 5 STMN1 (IR ik
ATREILMIZ 5 PE MG ELUERR | H 3 A7 78 R AR 1 14
P F, CHWIZEEY, WTAP 1E8 m6A 18 &1k
L2 47l PR T AR IR R ) m6 A B 1S 5 i
T L VA0 2 22 g 1 AT ) s i 5 4
/R WTAP fE PE A i B R A (Hx
T PR 7 S ELARAE FEMLA W AN B, ASBIFSR B IR SE
WTAP-STMN1 #H7E PE JIf 8221 K 805 5 10 57 )2
R P RARR TR X — R A R & IR A
ATREILMI 2 5 PE RORELE AR A7 7RI eI C &
R AREICZINAE PE R4 2508 T 566

IR Hf WTAP Xt STMN1 &9 I8 % HL 1, A 73 8
it m6A FIEAL BRI B mRNA Fa i 5256 & B, it
F35 WTAP A] i 3158 STMNT mRNA 19 m6A H 34k
B K B A & SRR . m6A B Ii1E B EY
mRNA $5 WA R 35 A% 18 1 22—, 3 2838 2o 5
mRNA IR EME  BRRCR G R L BT
ST UE 5, m6A &1 7% 5 PE B & &% UM ¢,

METTL3 38 i3 8 5 2% 77 J2 40 i v 0 358 3 B moA & 1
25 PE Wl A2 3 — AL A m6A & i fE
PE " SR AL T3 i S

BLEAE R PE AR £ 00 BURL AR BT | AT i 3 1 1 3%
FRIZ NS S ARSI PE T, TR A S R A T S
1RZERE ST, I PIIF AN & AR BE T (RN Fe™* |
ROS MDA 7K F-F+ &5, GSH /K FREAR) 12 % 5 PE
FEE A LR 2 AN ) e 495 S Ak 9 kel 2k L SR Ak
Tt i ) FDR S — 2P i ad ik WTAP 1] &
FG RS R 0 SRS A M, AR I
YHARLTE 7 1 TR RS AR AR AR R, Hk
FET-AH DGR PRI 2130 1E % K F, 7% WTAP /]
R T PR P R AU T B AN M T R RS R 4 R A AR 1
FH. B E SR UTER STMNT A] i3 555 WTAP 1Y
AR (3R 2 A B Th e SR AR BT R
RUBKAR X — 45 S BB IE S, WTAP i i3 37 J2 40 il 1)
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The predictive value of different blood pressure variability parameters during the acute stage of aneurysmal sub-
arachnoid hemorrhage for neurological prognosis: A Meta-analysis  Deng Xuchang, Wen Li, Chen Maogiang,
Deng Zuhong, Zhang Qixiang. Emergency Depariment, Sichuan Aba Tibetan and Qiang Autonomous Prefecture People’s Hospi-
tal, Sichuan ,Aba 624000, China
Funding program ; Sichuan Science and Technology Plan Pgrogram(2022YJ0157)
Corresponding author: Wen Li, E-mail;550340060@ ¢q.com

[ Abstract] Objective To systematically evaluate the predictive value of blood pressure variability (BPV) parameters,
particularly mean systolic blood pressure (mSBP) and minimum systolic blood pressure (minSBP), for functional outcomes in
patients with aneurysmal subarachnoid hemorrhage (aSAH). Methods Systematic computerized searches were conducted in
PubMed, Embase, Cochrane Library, Web of Science, CNKI, and Wanfang Data to collect observational studies on the correla-
tion between BPV and aSAH prognosis. Two researchers independently performed literature screening, data extraction, and as-
sessed the risk of bias using the Newcastle-Ottawa Scale and the ROBINS-I tool. Heterogeneity was assessed using Cochran’ s
Q test and the 12 statistic. A fixed-effects model was used when heterogeneity was not significant (P=0.10 and /< 50%);
otherwise, a random-effects model was applied (P<0.10 or F>50% ). Meta-analysis pooled both the area under the receiver
operating characteristic curve (AUC) and odds ratios (OR). Results Ten studies involving a total of 2,458 patients were in-
cluded. Meta-analysis results showed that mSBP > 95.3 mmHg was significantly associated with a good prognosis (GOS 4 -
5 or mRS 0 - 2) after aSAH (pooled OR=9.87, 95% CI: 5.21-18.68, P<0.001; pooled AUC=0.86). minSBP > 96.33 mmHg
was also a predictor of good prognosis (pooled OR=7.92, 95% C/:3.15-19.91, P<0.001; pooled AUC=0.84). Conversely,
mSBP < 88.7 mmHg (pooled OR=12.45, 95% C/:7.83-19.78, P<0.001; pooled AUC=0.92) and minSBP < 96.25 mmHg
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(pooled OR=5.89, 95% C/:3.42-10.14, P<0.001; pooled AUC=0.91) were significantly associated with an increased risk of
poor prognosis (GOS 1 - 3 or mRS 3 - 6). Moderate heterogeneity was observed in some analyses, but publication bias tests

were not significant. Conclusion This study indicates that higher levels of mean and minimum systolic blood pressure after

aSAH are strong predictors of favorable functional outcomes. Maintaining adequate systemic blood pressure may be crucial for

avoiding cerebral hypoperfusion and improving neurological outcomes. These findings provide important evidence-based sup-

port for individualized blood pressure management in aSAH patients.
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Fig.1 Meta-analysis of mSBP in predicting a favorable prognosis after aSAH
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Fig.2 Meta-analysis of minSBP in predicting a favorable prognosis after aSAH
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Fig.3 Meta-analysis of mSBP in predicting poor prognosis after aSAH
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TR FE 4R A 72022 B I BHE N minSBP < 96.25
mmHg, Meta 73 #7278, & 3F AUC 4 0.91 (95% CI
0.87~0.95, P<0.001), 5 AL (F =22.1%, P =
0.27) .4 JF OR 4 5.89(95% CI 3.42 ~10.14, P<
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2.3.3  HAth BPV b5 . 59 AWFFE BT T fe s Ui
A0 AR o 22 B 7 S 3R A5 B o s /K 5 ik 3
R RFE AR . TS X SR AR A R B i, HL
M50 Hr k4 5, RBBIE T B A0 (X L T
FRPE DA IR IR MR 25 2%, (1) fm s
(maxSBP) .4 Iﬁﬁﬁ%m‘ 21, 24, 26] Bt T maxSBP, H.p
3 T8 maxSBP>160~ 165 mmHg & A K 15 iY77
fak A& (K IEJG OR 4352k 2.18 .2.76 il 3.42, P<
0.001) . (2) Wi bR ifE 2= (SD) 572 57 REL(CV) ;5
AT A T R D sk, o 4 TR o R
RS EA G FE X, SBP-SD 5 SBP-CV K Bk
5N RE KUB: T A G, 8 IE J§ OR/HR i Bl ok
1.08~2.41 ;18 Ascanio 252" HRB 7EMIE IR 26 N & I 6
24 BPV SREIHKRAELR BRISIGENE
AN FRBEFEIRETT T BPV 2805 aSAH J5 # W &
E (RBL ) BICEE (1) 3R K PERiSIfL(DCI) ;5 1
gt 022 B30 SE A = B SBP-CV B8 I T 28 S k45
Ho® DCL & AR Ik 7 100 7 (2 IE S OR 4351k
L12F11.08) . (2) M Il 4 228 (CVS) -2 Wi 5 e
T BPV 5 CVS U E . Xu & BBFSE (n=368) i
i ZHE M &L, SBP-CV JEIEIRE CVS 148 57

R ZE(OR=1.12, 95%CI 1.03~1.22), Cai %'
WF5E (n=68) W WLELH] SBP-SD %5 i iy H 41 | Hi4s i
2R 2N CVS KA A FHR ), (H RSt
FEIE 5 IR B, 2 TR 9 A9 285 5 7 ) — 3, & B i
FEAR SR AT RE S CVS AR X,
3 4t it

aSAH &A= J5 i L4 9 [ SR D RE sz 37
24 BPV B4 i A R 200 Sl T 32 5 i A Y
AT BE 73 R, 5 550 a9 B 2 B s A AR Y il
2o v T B 0P S 0 R A T XU T i Ao ) B
PESFEURRE T AL 1B K DCL, X R AR G Y ki v
IRBE, B S S B dk & R A Y A% D AL 2
— 0K BPV A B Bl R i 4 T B aSAH 1Y —
T BB, ARl A9 2 4 T A& A 2 80k D & BPV
K H5 PR i sk T 9 45 R AR ST 5 SR AR
BPV 5 il (44 %€ B e 1) S 0 B0 B A 4 R
i S

ABFGEXF 10 TR 52 I it 2 458 5 /B 3 F
17T Meta 437, #E— B UESCH IR T HANN 4S8, 37
KREEARS, OSSR 78 aSAH 27k, 48
PR 0 0 46 JE ( mSBP>95.3 mmHg) FlfR AR U 45
J£( minSBP>96.33 mmHg) /K-, J& i E A5 R ph 4
UIfe i g s I 14 %=, 4 JF OR {E 43 5l 3k 2]
9.87F1 7.92, & Z, Il H A F X 2L 3 {6 ( mSBP <
88.7 mmHg, minSBP < 96.25 mmHg) 23 i # 8 A )
U B9 XU (OR 4359118 12.45 F15.89) , BT A T A
AU AUC (I TE 0.84 ~0.92 Z [a], & H A8 75 1) 1
HIBETT,

B 4 minSBP WUl aSAH J55 U AS KL Meta 5347
Fig.4 Meta-analysis of minSBP in predicting poor prognosis after aSAH
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This study reports the clinical data of two patients with ruptured juvenile cystic adenomyoma and conducts
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[ Abstract)
collaterals theory, and discusses the correlation between gi collaterals and peripheral nerves. Based on the theory of gi collater-

This paper traces the origin of the collateral disease theory, elucidates the ideological connotation of the gi

als, the pathogenesis of diabetic peripheral neuropathy (DPN) is proposed as "collateral deficiency with malnutrition” and "
phlegm-dampness, stasis, and heat obstructing the collaterals." In view of the above pathogenesis, the treatment principles for
DPN are proposed as "tonifying the collaterals, promoting blood circulation, and unblocking the collaterals,”" "removing damp-
ness and phlegm, tonifying gi, and unblocking the collaterals,” and "tonifying gi and unblocking the collaterals, clearing heat

and removing toxins." This paper aims to provide readers with new ideas for the treatment of DPN.
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[# E) ASWmsE BRI HF (BTK) CZCN B A0S bR A% HE 259, o] 3 ks e BUs (1
ARATE 272 0 P T 4 P kR, SF— AN RT3 BTKG AR B Je Pk b, (H BB 0k 5 C481S e AR 24 BRI L1
FH 558 AR B BTKI R A RS AT E BT-RE e ) Irs 5 &t i, BB — R Z Yl 27 B 400k
Jie g ) —ERARUETRY T 2459 , SR 245 [l AP A e s 26 = ARAREILAN BTKi (WMLFEAT R ) I se iRk C481S T2, BTK 2 [ A
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[ Abstract] Bruton's tyrosine kinase inhibitors (BTKis) have become core targeted agents for B-cell malignancies and
have markedly improved patient prognosis. However, acquired resistance remains a formidable clinical challenge. The first-
generation irreversible BTKi ibrutinib has demonstrated proven efficacy, but its off-target toxicities and resistance conferred by
the C481S mutation limit its clinical application. As second-generation highly selective BTKis, zanubrutinib, orelabrutinib, and
acalabrutinib exhibit superior efficacy and safety, and have replaced first-generation agents as the first-line standard of care for
various B-cell malignancies; nevertheless, drug resistance remains unresolved. The third-generation non-covalent BTKi pirto-
brutinib can overcome C481S-mediated resistance, and BTK protein degraders provide a novel strategy for managing multiple
resistance mechanisms. This article reviews the classification, clinical treatment advances, and resistance mechanisms of BTKis,

aiming to provide a reference for clinical practice.
[ Key words)

B 200 HtL T P P 2 — L v S B Y VR R G R e T
P e E% 200 1 100 /0 U 28 4 R 2898 | 00 B b 9B AR K
EBREE M MAESF 2 AL, R L G IRYT LUty 3,1
AR R MR B H TG 22 Ayr ik 3 55 ik, 7™ B
BB A, WFIRIESE, B 4N 32 A5 53 B R 22 S 1 1%
b, A5 B2 Pl e P A G 0 A R 1 G AR O B R 3 i
TS5 i P VA T A S 2 30 B8 B A 0o R 98 431, A o 4 ) T
PR T HEHE A L 2013 AR R AN A B R A TR ) 1)
(Bruton tyrosine kinase inhibitor, BTKi ) 4 %t JE #i4it , iR 1697
1ETE AKE VS 1] 1) JC ALY BB A, Sl RN &, H AjSE =
£ BTKi W8kt TR F IR B . (H SR sk AR AP 24
R 35T 32 BR A R BT AR R ™, S0 R Gu ik =A%
BTKi AYEFIBLA 24000 I A L 2 Fe R T 245 17 %of SR s
1 BTKi HIERAMEI 552

BTK J& T Tec ZMAEZ AR 2R MM, T2 RILT B kE

Bruton' s tyrosine kinase inhibitors; B-cell malignancies; Targeted therapy; Drug resistance

A0 G 2R A0 A /M, 2 B 4 AZ 4K (B cell receptor, BCR)
FEE 0T Ha A A PHOTH SH3 SH2
Ko C vl maLs R, Forh PH 45K 3804 5 BTK 7] 40 i I 55 46
BCR #GAL ), BTK £ Y551 o7 i Wi AR AL 0% , 28 i 4% 1 Wi s i
Cy2( phospholipase Cy2,PLCy2) 4% K F-kB ( nuclear factor-«B,
NF-kB) S i1 22 28 )53 AL 25 11 0 ( mitogen-activated protein
kinase, MAPK) i % , 3% B 400 (38758 b 5443507, 78 B
I B AR v, BCR E s PR L st A AROH I 1 380 MR B R
S5 oo e PO T 22 4R 8 e W 6 A RS BTK BRI ek SR T
L, BTKi 5 BTK SABAS IS 5 , 40 ) AR AL I 1 (B
WE T U0 51 e 1 00 o g 40 M O S T BTKG
() IF 4B U5 T %) BCR A5 5 1% S L ) 3 A BR A%, XS BCR {5
T IE P OCHETT RURRE E T B A IE IR IR B A AN T 5
BTKi (P77 45 Je il aod ) BTK AR (14 Cys481 BRI i tt
M, DTS B e R R AR VR B 5 45 A O =
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BTKi 7] 73Sy AR AN AT 90410 i 70 =l P w3 o o 590 B 2 1 e i
=1

1.1 SB—AAW 3 BTKi DI E e i3k, #id 5 BTK
CA81 AL M E5 G AAFIMBIVE T . ol PR 3R 45 WA, JF81 1T B
20 M A PR 1) T AR Y7 R )R T AR, R T 5 A MR 1
PRI B 4 B I /0N I B AH B I B 9 ( relapsed/refractory
chronic lymphocytic leukemia/ small lymphocytic lymphoma, R/R
CLL/SLL) &40k 5% ( mantle cell lymphoma, MCL) (A£G F
ER M IMUAE ( Waldenstrom macroglobulinemia, WM) 5 B 40 i
T o ENZZGHE e B A PR A ROV 2, S B0 P Bl
L 3 L SN R A A A 5 I Ab, C481S 5878 5y B %
Prifi 25

1.2 S REEEMEAT I BTK  IEFEA R A
BT JE , 3 25 R I AL AR T S T PR 1, X EGFR (ITK 45 it
OB A P P S | Wk 3 AR SR kN, R T
M H A% 40 78 CLL/SLL MCL WM %5 B 21 i i 83 o # 51
RSEHERE T 28, 35 IR R4 JR 28 310 2% Xk X 93 ( marginal zone
lymphoma , MZL ) 45 MF. 412 {5 K 7 1 25 5 #2 v BTK €481,
PLCY2 ST 25 58 A8 238 5 7 A BRI 25 e 7 8 A
Je R E H EMF KA FT—1% BTKI, 805 SCBLXT BTK A9 = BE
BRI, Hod i 253 Jy 225 & 3, A0 A i B itk B2 45 BTK
HALREET 100% , B4 T RE A T 58 4 AR ORI
ALPINE BF5E ELHEXT L3 A B Je 45 0 A1 85 Je 1697 CLL/SLL, 45
IR R AR R R 2 O R A 774 ( progression-free survival , PFS)
5 R (overall response rate, ORR) WL T A & JE , H..O»
JIEAS R R A TR AR e X BTK HLAT o e PRk
JBL ARG TR s FoAr F A IR T IR 7 1 R A 22 R ¢
B AR B I RS B R R L TR, R
FRAX 28 2R 45 ik L8 ( central nervous system lymphoma , CNSL)
TRITERAL T A e, [R) I A 2 [ P o — 2Rt MZLL 3 W TIE Y
BTKi M 1732308 B8 3R 7 (9 25 1 1, B R B JE AE CLLY
SLL Hoxf oA 45 JE B9 25 B HE AT 5 2 AR BHPE S 2R, OF o Hh
BAPI O MAT 2 A

1.3 S=ARAEILM BTK SHRNAYT RN Mg EE 4
PR AR T BTKG , A5 & A C481 AL i HANEE i 2
i SR AN K AR T T S S BTK, BRI AT el C481S %78
it 245, SFREAESLAN BTK 1477 R O g I E 7™, R ek
TA7AL L528W 551 0L SR TIZY ' o itk 2P B %) BTK K
S AR R it 24 , 28 1 e P B 1 465 1K ( proteolysis-targeting
chimera,PROTAC) £ AR#E 5 | A% 45Uk ; BTK R fi## 57 F ] PROTAC
SrFIRS54 BTK 15 B3 12 RIEHERS, 55 BTK HIAEZ R
ARG 2 B AC R Ak, 7T [ 1) ¥ B4R BB 2 78 15 9875 Y BTK 4R
H IR E/KCPRIEBHIET BTK 155, b 2 S 25 42 (it 20t y7 Jr
£ HETCA £ BTK-PROTAC 43 T3k A BRIFZE B B (4n
NX-2127 .BGB-16673 &%) , A% 7= H L FdE A BTK
ZIRBHE IR LI TR AE R/R CLL/SLL MCL WM K532
ZoME B 40 Ik ER P BRI

2 BTKi 7 B 40 A% 14 A oh ) i PR A2

2.1 AR L 40 e/ /b CL AR IR LR BTKG AR 4

T CLL/SLL VA Y7, S AL 8 S le AT T R 22 11 IRAE 1)
ITHOESHE, 36 [ R 3R 4 A JR A 0 26545 1 A o R I R b g 2 &
e S % BTKi A #I36 Al R/R CLL/SLL #9411 5
Zel1] L SEQUOIA WFSE s, A B e B2 — 2R G 7 ik
EYTAT AL PFS WAIAS], 24 4~ H PFS % 85% , W& LT
HIRBE T VTR ) 28 B4 (BR) 2H1M 69.5% (HR=0.42) , & e
W3R —5"7 , ALPINE BESE#E— 4875, A B e 1e h
R/R CLL B ORR(80.9% vs 72.1%) 5 PFS(HR=0.34) 1
T oA 5 e, B E AR B3 &g R B R,
ALPINE 25855 ¥ 0 5 A B Je Xt e, B = —4C BTKG [ B4 3k
Xof S UEF , 1 A 06 428 40 5 ) 22 LU At TF AR S A BR . R 2 o
O L FA S RE DT 78 WE S, A 8 2R 25 7F CLL/SLL ¥
sE ik B 32 M BAF, 36 S A PFS ik 77.7% , b W16 B
H7 84.3% , K/ MER B H R 64.8% ; TEV VST AL R b R
& ORR 7 86.0% ", WL#i %5 Je 23R 97 R/R CLL/SLL fif 56
11 AT s ORR ik 93.9% , Bl Uik 1 B sz PEFS SRk F, .
TR M TG )7, BTK Szl ol i 3% 4 K
AR FE dellTp/TP53 878 IGHV AR 28745 5 6 CLL B Y PFS,
F R4 250 Resbt b7 51 & A9 B BE P il 5 g . {0 BTKi 75 &
WIRFEE RN, ARAUINE 2 3 Fud, 5 B0 AR | HY O A5 SRR R
P, ABARMELE] CR 5 MRD BIPEVREE 2™ . [ ) BTKi
KA S A s T ff e R Blefg , T GLOW #fF 95 HIE S8, i &8
REW] 10 B B4R/ NS B oAk s e fb T CLL B35 PFS, {8748
6 MRD BAYELCBI, S CLL A BRIAI T r Y . iy
SR BEVTE AL 4 45 245 J5 K JCIR 9T R A R
TBAR ST R SRR YT BEBE A S AT T S AR

22 E4IREIE  MCL AR ER AT atE 57
Z ek U987 0 DRl E JR AR AE |, BTKG © A #)I8 & R/R MCL 119
OIRIT Y, £ MCLRYT T 10 5 Je Ry 7 A I, 1R
6 A5 R T BN PR R FAFAE — B A RPR Y MR PR A
B ST R B BTK 0 S B, A S M IR A0 AR S N |
I, 76 R/R MCL & B S A B9y 7 3% 5 2 vk g7, E
ZHpls B AR ST R, BT iR MCL H—28 BTKi Bk &5 &
(BB R ZE sy r) 7 2 T IE R, HAEfE R R T
g ey Jr 42, MY SHINE BFFE ik — B IE 52, A
JRBRA AR SE R VT HUR) 2 F bt (IBR 138 ) —&RIBIT 2 AFEH)
¥ MCL 7] i 1K B 3% PRS, Hop (A e A BR F &
PFS ik 80.6 1~ A, W 1E T 5141 BR £ 1 52.9 ™~ H (HR=
0.75,P=0.01) , 5 2 B AR A8 3 5 1k R sl JE T2 KUy, B8 T
BTKi 1 & Ak y7 I7 ALV 16 MCL (il — R AR VA Y7 Hu s>
1707 it BTK BR8] BCR 155540y Pt /9 1 5
A, AT SEBIR B HARRA MR ®] . A R/R MCL A 5 e
A BT BCL-2 IR RIETEHi0 1/ 1 b WIBFSE s i8S
J75IRYT R/R B ZEM ik CU S R v IR B G2 A Ll T U, HL
BEAR 2 AT 512 T SYMPATICO BF58 W & 7%, B A 5 JE
A 423 vi Pl B k3% R/R MCL R 1) PFS, BEA 4 b fir
PFS Ny 31.9 A, WER THHm R 254009 22.1 4~ A (HR=
0.65,P=0.005 2) , 52 BTKi B4 BCL-2 #il54E 4 R/R MCL
MDEETR YT HEWE > IZ B IE o 0 40 AT AU 5% 2 W iy PFS 3K
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5,2 HAEAN 2T MR IEBIG 28 S WA R, 1
fii TP53 2848 & fs MCL A, BTKi B% & 7 S [FAF a1 F
BTKi H 2535 k3>

2.3 BRESKEAIMAE WM £ 510K+ 88 Y L265P
GRAFR T 90% , 1% 5 4% 3 A BTK T Jife i i 3K 2l ik e 14
B, BTKi FEFICHE" . ASPEN B KIWIBE T B, BEFEME IR
T 88 27 WM AR A B Je 3R/ SR AR 2R M 36.3% , Tt
AR T 25.3% , B 15 SR BE G2 A 4 v A7 BF 1) 5 5 ELC> o B
B IR TS AR R R R R A R TR A R IS ST
TEATE AR WM —Z3A77 H IR T o> [ Py LS 5
FFEiE— 3R, P1ih WM R — 2R E 7 B2 JE 1Y ORR 55
K 93% , HBEAE i F AP A 85 JE I 7 RO A it 24 £ 3 46 58 A 5
JEeJi ORR AI3A 100% , AL BTKi #2255 & 20 T /T 5/
JREERPET L BEATE JEHR A PR K + i SR b 4 1R O R
—ZIBITHIZ WM, ORR 35 100% , CXCR4 2877 (B 3% R REA %%
PRI A EE PR A0 AT 5 IR CXCR4 A5 R AR KL TR
BN S TRl R A IURE A IR v BR AR IMLRE A9 WM
B T2 S P B BTKG R iRy, ] B BA
ISR AP BB TR T B S0 ] 154 5 oM | ' 5 2% ik U 48 Sk 1t 5
REREE ARSI 7, BTKG R 5 2410 1 B8 o [ /0 52 5 TgM
RS i, SEIR AT PR s i DR 5 K 1 5 0 e A R Y R
FIAR®), fH CXCR4 A8 G R I TE RIS Bt = 45— bR ofiE, BTKG
Tirt 24 i 45 FH [vi) 25 25 4 1) SR R AR I B B4 Al S 4 BTKG
BCL2 il 57 S 645 S s | 17 B At sy 52 [l ML 250

2.4 WRIEMER B AUEMRELE RIBTER B 4RI R ( diffuse
large B-cell lymphoma, DLBCL) EA & & 5 5tk iG 1L B 40 s
P AV HS BCR/NF-kB i %, J& BTKi (9 B4 as AR f65¢
RCHOP k57 RT PR sl g8 , {H 7 75 1 i 400 a4 2 1 | Tf 25 &2
S W TG B INgR BRI kL A BB 5 1T BTKG BA.24 11 IR 4 50
ARG 2 G P, 0 TR 0 PR A PR 92 M TR R HfE LA
HREIAEEIR , I PR32 B, PRt BTKG 343497 B 28 DLBCL
BRI RIAZ D IT IR, BT — AR B P IR A R e R B G,
WATEAIRI T B Al SRR £F 6 MCD FE 7 R[] B A7 75 B R
4B 88 FiI CD79B HLh5e 7% | % BTKi 7% B 8 , R-CHOP Bk
BRAERITIZEL AR CR REIE 91.3%, B3E 0T 5t xt
WY 7€ R/R DLBCL H, B4 5 2 1k A A T 132 e 45 ek )
B ToAIT =B R & 1T IR 5EIE S, ORR 35 58.8% ,CR %
38.2% .1 4F: PFS % 41.9% , N IO ZALST Bl = oA 2% 1Rty wfe
G 1E DLBCL ABEHAE TR ki3 7 B ) L v [ it
TR IR S BTKI 0GR 2215 50hT RTINS e 4 AL SMART
TALTT J5 B AE—4I6 7 9116 DLBCL Y ORR 3k 91.9% , Fifl 3
AR RATTIIRIE 84.7% , H G VET #5504k BTK B4 ik
APUFRZIR T( chimeric antigen receptor T cell, CAR-T) 4l iR 77
V14 P 5 M S s 1 AR R AR R v, w128 B0 i 7R BTKG AT
TEHEER CAR-T 401 6E 0y A& THoT MR i v, — & B Rl
AP — U DLBCL G R SR THIR A fR

2.5 ARMZA ARSI CNSL LA DLBCL Sy = B F2E 5 |
I o 7 o R ) 2 G A9 24 ) S 22 50 1) 245 400 1) PPN 24 )
BRI R, 5 — BTK: JH £ JE A5 8 R BR i

PZTROAN T3 AR BRAT R JE S A Al Re 1) o3 F 25 40 LA T 5
AR ZE B RE 1, I RBIF S I0E S H ki Y 245 0 Wk RT3k ( 20,10+
14.70) pe/L, i T AR JERY 0.77 we/L, M5 5 0 H 07 ik
B 21.6 we/L AR 2.0 we/L 5t 10.8 1435, S MK bk 988
PO RNATT AL T R SR 2GR B S 2 S AR e AR
A P AL 5 IR 2 B A, ORM J 8 (A B SR 1K A KA i A
WA V) 2 BT ) TT SO BTKG /51 A RS v 382 o) 410 161 5 Ak 7 e
SRUBIR AL EL RS, A S8 S A% G 30— b YT N 283 22 I
ARIIATF BT, — Wb [ A Y BoR 1% E T
IR L/ 4k &P CNSL 19 CR 51k 84.6% 2 4F B A 4710 53k
82.1% ,J7 5L F X HE4L RM 7 5 (44.4% .57.5%) , R W) iR Al
CNSL — iy 4t T o 6 L BFxd il R M BTK 3
WAFFERY CA81S ZEARTH 2 I A5 B — (A YT IRIBE 5 2 1 i i
5 5 25 37 1 RS 55 4120 ) BTKG DZD8586 AT X & 114 BTK 5
LYN 40t , S8 AL e 25 Jr B, 97 R/R B 40 M Al 78 75 4 ik
ELRE % TAT-SHANO I 1A 3T 8k 7R Hh ] 328 1) 22 4Pk 5 T W0 R4 4t
JEE TR | R 22 2R VA T 25 ML BTKG T 25 K M VA 1 bk [0 9% BB 3 4
T AR IR T R

2.6 JEVIEIE SRV I (follicular lymphoma, FL) Ak
B ISR A Sk R AL G e AT B AR R B B R ME
VA3 G, A2 B[] 3 97 5% L A S A R, o DA SIS R B R
fif# ; Gordon 2557 I JRAY 1 18T 58 3k — A 3E 52 | MR B R B 45 )
T BT RIR I ) = B TR O T IA FL AR R
[FIFTAPRER , FL 2% ORR A1k 95.8% , BEWE A 5L T+ % /R IR
JE A TC A AR 1) {ELIE =T 8 it v o ) A
WFIE R 3~4 PR B LRI 64.6% , 75 B B HE K
% B REIIHI SR B RN 2R IRYT R 2T A A T R
WOk BRI, 5 B 4 R R KRV A R A T BF X RZR
FL,ROSEWOOD Ffi#ll. I 15T s, PR AR 25 SR B A VL 2 Bk B bt
i) ORR ¥ 69.0% ,FFif PFS 35 28.0 N, B #H40 T B Z- Bk Badi
HZ5( ORR 45.8% , {57 PFS 10.4 I~ H ) , 2l 5 R 28
BT R/R FL 24 7 AL 7 BE A S0 1 a2 0 HAl
BTKi,CD20 SAHTECA KR BE R BT B 7E R/R FL HRFLEEIE R,
Bt — IR TR R SRR ]

2.7 HGIXMERE  MZL E—41 5 BT B 40 e,
BCR 3 -5 TG 7 M0 MZL 125 1366 JBEAT G K B0 20 2P0k EL 9
RPN SCHE, (LGAIT RPEIRIT M, AN R R %
s R Z A BT S IR T R 2% R/R MZL ST BCA B — 1R
PR e o] S ok 410 ) BCR 38 % 2 FE B0 M 15 1, 7 R/R MZL
AR B — TR, (RN RN R A R AR e R
AR e A EE T O M AR AN A T R B, (045
KEYMFTE AR TRE S KIV SR 2GR T 5 dk & it 25 B A iR
JTEGEME 2R BR | A S B0 7 R R BB A O e LA
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[ Abstract] In recent years, the continuous advancement of surgery, perioperative chemotherapy, targeted therapy, and
immunotherapy has improved the survival outcomes of patients with advanced gastric cancer. However, treatment-related tox-
icity, acquired drug resistance, an immunosuppressive tumor microenvironment, malnutrition, and decreased quality of life re-
main major clinical challenges. Traditional Chinese medicine (TCM) posits that the core pathogenesis of gastric cancer can be
summarized as spleen-stomach deficiency and gi-blood deficiency as the root causes, with phlegm-dampness, blood stasis,
heat-toxin, and cancer-toxin interaction as the manifest symptoms. This condition is characterized by a deficiency of healthy qi
and an excess of pathogenic factors, with a dynamic interplay between deficiency and excess. The Fuzheng Quxie Method is
based on strengthening healthy gi through approaches such as invigorating the spleen and replenishing i, nourishing blood
and harmonizing the stomach, and nourishing yin and warming yang, while simultaneously eliminating pathogenic factors via
heat-clearing and detoxification, phlegm-resolving and mass-eliminating, blood-activating and stasis-removing, and softening
and dissipating mass therapies. This method has shown research value in perioperative rehabilitation, reducing radiotherapy and
chemotherapy toxicity while enhancing efficacy, maintenance therapy for advanced disease, intervention in precancerous
lesions, and prevention of recurrence and metastasis. Modern research suggests that the Fuzheng Quxie Method exerts its
effects through multiple mechanisms, including regulation of the tumor immune microenvironment, inhibition of inflammation-
cancer transformation, induction of apoptosis/autophagy/ferroptosis, interference with metabolic reprogramming, suppression of
epithelial-mesenchymal transition and angiogenesis, regulation of exosome communication, improvement of the gastrointestinal
mucosal barrier, and reversal of drug resistance. This review summarizes the theoretical basis, modern mechanistic insights,
clinical research progress, and future research directions of the Fuzheng Quxie Method in gastric cancer treatment, with the
aim of providing a reference for integrated traditional Chinese and Western medicine approaches to gastric cancer management.

[ Key words ] Gastric cancer; Fuzheng Quxie Method; Traditional Chinese medicine; Tumor immune
microenvironment; Inflammation-cancer transformation; Mechanism
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[ ZE] IEAECE AN M1/ M2 RIS #2485 B L A Bz O e e 3k 3h s o M1 ALl FHE R -y/
BEWEAS SRR FEALM AN E A T I T I AR IS SR G N M2 B2 (A0 -4 (11-4) /1L-13 Ak,

Wit IL-10 AR K T-B B N Rz AR K 7 = S e ikl 5 0 A i, PRkt M2 B 5 4 i TS B8 R
BRIATE F e ge I e A% . AEgAD RNA \m6A &1 | BEIAR2/ HIF- 1o Bl & IDO1-R IR Z PR -AhR 3 B 454K Ak J7 1 5
I E RS - I h 7 IR Ak, M IA CD163/CD206 B4 IL7E miR-146a-5p 5 miR-21-5p # i« M2 # AL TE
437 AT P AT R RS . CSF-1R I . CD40 37 & STAT3/PI3Kry 171 & 5 4 2 B 40 M, 5 S e A A s 1
DT IR R ST o MRk SO bR R AR AL S B ) 4L, 75 2 A 2F U RN RL G B8 1R YT . U &R
LIk M1/M2 B ALAE CRC RS b (8L I B B it e
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[RESZES] R7353 [ xEktRIREE] A

Role mechanism and research progress of macrophage M1/M?2 polarization in liver metastasis of colorectal cancer
Huang Mei,Yuan Jihang. College of Basic Medical Science, Naval Medical University ,Shanghai 200433 | China
Funding program . National Natural Science Foundation of China (92374119)
Corresponding author: Yuan Jihang , E-mail : yuan3239@ 163.com

[ Abstract] The M1/M2 polarization imbalance of tumor-associated macrophages represents the core immunological
driver of colorectal cancer liver metastasis. M1 macrophages, induced by interferon-vy/lipopolysaccharide, highly express major
histocompatibility complex class 1l molecules and produce reactive oxygen species to kill tumor cells; M2 macrophages are
polarized by interleukin-4 (IL-4)/IL-13 and dominate immune suppression and angiogenesis through IL-10, transforming
growth factor-@, and vascular endothelial growth factor. In liver metastatic lesions, M2 macrophages predominate, promoting
metastasis via pre-metastatic niche shaping and immune suppression. Non-coding RNAs, m6A modification, the succinate/
HIF-le axis, and the IDO1-kynurenine-AhR pathway regulate the polarization direction; the gut microbiota remotely
influences polarization through the “gut-liver axis”. An “Mz2 polarization score” composed of exosomal CD163/CD206 com-
bined with serum miR-146a-5p and miR-21-5p can predict the risk of liver metastasis. Therapeutic strategies such as CSF-1R
inhibitors, CD40 agonists, and STAT3/PI3K+y inhibitors reprogram macrophages, and their combination with immune check-
point inhibitors significantly reduces liver metastatic burden. Current challenges focus on biomarker standardization and targe-
ted therapeutic translation, necessitating multi-omics consensus subtyping to advance personalized immunotherapy.

[ Key words] Colorectal cancer; Liver metastasis; Tumor-associated macrophages; M1/M2 polarization; Immune mi-
croenvironment; Mechanism; Repolarization therapy

I H S 45 9% ( colorectal cancer, CRC) F 3 1 BB |
29 25% B EWS AFER YT | 00 50% 1 30 57 v T
RS TRt R S5 iR AH O I 40 ( tumor-associated
macrophages , TAMs ) =1 4= 8 5 | a] S PE58 | H M1/M2 #4605 fm)
TRZISE Wi 5 B E AR ML B R y (TFN-y ) /fi§ £

(LPS) 3K, 53t B I R B0 M 40 (ROS ) A% 1 9 400 i ; M2 7Y
B A% 4(1L-4) /IL-13 5% 5 3% 35 CD163 ,CD206, F F: G fk
M SALEES | B M2 B TAMs &6, 5 R 5
g ARST I 25 B R R VIR DG A s TR S AL
2R AW 1 1 (secreted phosphoprotein 1,SPP1) I
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A B A T i U R B R 1T, #MMA Clq C 5% ( complement Clq C
chain, C1QC) " E W4 i J& T S 2231 X, BR324 2 (folate re-
ceptor 2, FOLR2) "ZH 25+ B B REAN iU 5 CD8™ T 4 L JE i Hit
JirIed BT, T i 2R 40 fih % 3Z 1A% 2 (triggering receptor expressed
on myeloid cells 2, TREM2") Ig A 5% L M40 g &2 M2 AL A s
HFIARAE B8 T A58 M1/M2 et bl AR SC R 4 ik
M1/M2 B ALTE CRC HFEERS o iR R P AL B Ao 1k e
1 EBEAAE M1/M2 BRI ERIES

5 105k 440 i ok U5 22 R, 21 2 0 BE I A0 A S o A i
( Kupffer cells, KCs) I8 T R G A 44, 10078 5 P I i K Bk o
Ly6C i #k AMM 28 CCL2-CCR2 Sk i B 45 3F b o B
A WA IR e Y, R A AR 5 4 TR | B
MR FHR KA SR FREMES g RT ., &
7% 1k B2 i ( classical activated macrophages, M1) B LPS Bk
A IFN-y fil & , B R IE £k B W 41 FfE ( alternatively activated macro-
phages,M2) f 1L-4/1L-13 A5, HL i £b 4R 25 0T Bl 2 35 5% 8h 2
WS

M1 %31k CD80,CD86 , EEH LM A E A4 1T (MHC-
1), 20 g R FE R F-o(TNF-0) (IL-12 B35 9 I —E b A
fiff ( inducible nitric oxide synthase ,iNOS) ;F=4: —% AL A& (NO) , i
AT 0 96 40 A0 Th Y G 88 i 2510, M2 4R A 1k 3% 5k
CD163 .CD206 , Arg-1, 43 IL-10 . TGF-B . VEGF, Z: 5 Gz 3 i |
ZH SUVE SH RN A A B 1T 4 M2a M2b M2c ZE T RE I HE
Ricketts 25" 45 ) W4 52 A M1 %1 M2 A 3% 22356 AR A 3%
F, TAMs 5 e ) M2 680 (AR R A2 AR

WAL PR BAF 5 5 sk 50 2 )2 9% . JAK-STAT 3 # &
FPAX , IFN-y/LPS #1% STAT1 3K 5 M1, IL-4/1L-13 1% STAT6
UKE) M2; NF-kB/IRF5 5 [7] M1 #% 1k, PI3K/Ake ¢ #F M2 %
12 HE S 46 43 3 L IRFS/STAT1 H1 STAT6/PPARy/KLF4
SRt AR ML AR P A S B B R B AR T HIIF-
Lo; M2 AR Ak B 18 1 R RS oy R S Ak Ak g o dol R 2L 1R I
CSF-1 SRR EE K AW s iR AL 7 1]
2 GEFEHEBMIFEHR M1/M2 8 E B 5 R YF1E
Rz MERLE

JRE R ZERTHTLL CD1637 M2 2 3 INOS™ M1 £ R &£ TR
BEIX I o JF 4% B kb Ak B R 0 « 1E B KCs A BV 35K
M2 AR A3 B R 5 3 G BRI M2 3% AL R R [  BF
SERSIRE PN M2 b i ) 3 K 5 2 Y DG e UK A ML/ M2
OAE B BN & BLAR A (Y SPPLY TAMs W #¥,
RS M A S B E AR, A )43 [, M2 B TAMs %
AL SR IR BTV A i A RS

M2 (R 2 S 5 R A B E B 22 T TNM 433 % (] it
PERTEE R 2 IEAE , Xue 2578 JETF 209 HIREAHY Cox £ &4y
MFUESE,CD163" TAM iR 2 A 77 3R 7 R RS R &K,
M1/M2 HCAE 45 B —n s 4 ml S A RS v A W5 402 %k
AU ELRFE | R IR Sh R R Th etk sh )
2.1 M1 BIEWEAN AN H RS G PLE M1 B E IR A TR 4
EL IR RS 10 2401 AR D BE , A8 SR UG 3% S ge

OGRS £k, 7 S W P02 T, M1 D 5 I 40 i SR A v AR R
MHC- I FL 58 4 F A 202 3P0, W% CD4™ F1 CD8™ T 4
Ji0 5 I HS 4300 11-12 1 TNF-o, PR 3558 NK 20 i F 40 1 T
YA (CTL) A5 15 P R E 28 FL R 5 UKL IG B (9B, 3 B
280 TR AT B AR B iR 40 > L A%0R 4 T2 T, INOS Ak
A R R EE NO T 5| g 41 DNA. 953453 4k Ak 2 fig i
%, fili & Caspase MBI 1= FFIR S & 742 1 ROS LSBT
TLEE R bR A0 A B B i A AR 2 T, M1k TR B
CXCL9 ,CXCL10 %5 fb R 75 S2 82 3000 itk L 40 i =2 4, i e
PH M A0 F (A B2 R | 3 iU N AR AL TR IR
AR FE A0 KR 285 B )2 1, M1 43I A9 TNF-o 1] F 3
Snail Twist %5 b p — ] B %% 4k (EMT) ¥ 5 7, Fa s b R 45
TR, DT 3 i PR A A 12 5% SR BLRE 1 L B RS R B
B, AR M1 AR T B AIE BR3 40 B BHLLE P9 s A &
KEE,

2.2 M2 BIE R4 IR PR RS A AL M2 SR ER SN R R 4
RO T FETURL AL R BR 21, i & R V5 40 o
WG KCs I 1 M2 RERE AL M2 43 WA 5 4 J 28 11 R A AT 32
LRI, TGR-B 5 A 52 B 404 1k 5 40 W0 £F 4 3% 12 26 A i
PR aR et bR dn st Y L 7EIRZBEE B2 1, M2 J2: TGF-B
B K A F (epidermal growth factor, EGF) |40 g 24F < K 7
(hepatocyte growth factor, HGF) %5 EMT 55K 1) FEZRIR 34
T Smad/MAPK 38 % | 4 Snail 255 5581, W bR 40 i 5 1%
ZeFe ) AR AE A R T, M2 RS I P g A K PR T-
A(VEGF-A) Il /MR 5 P 2E & Kl +-BB ( platelet derived growth
factor-BB, PDGF-BB) 451 SR B LS TE B, 715 5 & SIS
Mg, FESPEMHZ T, M2 i 1L-10/TGF-B FHETH 5k 40 g
B, Arg-1 THAERS S MRS T 40 M TE AL ER A , #5 3E Treg 1 MDSC,
I L8 PD-L1 S T AU T e A0 58 )2 v, M2 5 i
JR AN AR 2L CSF-1/EGF 2598 AL 55 43 I R s, 476 PI3K/ Akt
H1 MAPK 388 8% i3 5w B 9k 5 B A 2R 1 B SR A N AR TR R
THIJC ST KRAS 878 i3 200 i 388 43 306 240 i — 1 1
20 £E 7% 31 38 I F ( granulocyte-macrophage colony stimulating
factor, GM-CSF) \CCL2 B MEIR B M2 #£ TAMs 37314, BRAF %
SRS CSF-1 155 B AR B WE 4T, APC 125 28 Wt/ B-catenin
TRk M2 fR R, #40 BT RE o 4 B K sh A i Ak Rt SR
2.3 M1/M2 BURAL SIS AF A B0 A e 45
WATE IR 1 & AR 5 4 78 e 2 T G F M1 BB 8 208
5 M2 BUREERG RN 2 (8] 1Y sh AP S5 PR e bR ), IR
KSR = A2 1 TFN-y 38445 AH 3¢ 43 F 5% 3K ( damage associated
molecular pattern, DAMPs) J 7 1 B #f 7= 9 LPS %545 5 IR 3=
T B AR ) M1 D7 AR Ak, G B M1 S S I AT
ST R AR 43 A UL B9 06 A B 988 400 L, JHF AR A ER B R M AU
KCs 833 £ SR I 2R 8 P9 G 25 Mgs 40, I m] CD8™ T 4
AT PR A XS, DA T AR P9 B A2 kL B S e it 5
IR Behrg ik R o M1/ M2 A58 Wi B4} : CSF-1 3L
CCL2 ZEAE B 240 i 3755 5 M2 434k 4/ HIF-1a |34 Arg-1
5 VEGF, 3K 3f] M1—M2 % ; 1 72 /M5 40 it s A ok 22 240 I 22
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TAM/ Tyro3 {5 SR {f M2 AU AL SCHEFLITTE L Bkt (<1
mm® ) FES7 DAL R, M1 3 S A9 S8 3 Bl M2 IE S i IR
R M1/M2 HGAEN RT3 30 8 A 7 O 8 T B i Ak 55 i 1
PRI B4y Oy AR AR AR S A %0 W TL-10/CSF-1 1F % 15 5
IFN-y/1L-12 1 S AR 4, #B 7R MIL/M2“ WA A 8N
Yezh BIVAT fish A ARAE , Sk T Ak ) 7 B (AL EE S S Y L
et M2 o5 B0 J5 I G B K i 1) G 0% A 5 DOE B R AT, M2 M
S A TSR IR R, PR, BHT M1—>M2 RS Y e d
Gy TS WK Bh A5, Je I W 20 it #0 1m HTHF  B R 0T B A%
LR

3 ERGRE MM ERUELEERHEREERNEHITR
HE

3.1 RERESFSHESEE RIS RNA PR B g
Wb 5 55 B 1 ¢ R & % & 1, miR-155 # [ SOCS1 fiff: bk
STATI f7 45, 385l M1 TR0 8% AL I BELAE 4 B 1H IR ) 5 miR-
21 W% 46 PI3K/ Akt i %, (2 M2 B Ak, HoAE T 545 TAMS
R R R R Rk T AR Y L KB R 4R D RNA U7 I,
IncRNA MM2P 1E > M2 B4R Ak /9 b3 3K 2 B+, 38 2o o 4%
STAT6 WAL AERF M2 5556 R P ™ A2 1, Fila ok U 14 3%
AR Z: SUCNRI 376 HIF-1a IRRSE TL-1B, (H7EA8 M B 4 14
T, FEE e AR (S 5 Nl T HIF-1o 5 3h M2 P A2, (R fdi K
#1 M2 IR ;IDO1 75 M2 %I TAMs F1 53835, K=Y R R & B 4
AR #fE3)) Treg § 38 55 G B8 M1, m6A & 1i |2 161, METTL3
A2 m6A I JAK1 mRNA [ , 155 STATL {55 M i 41 46l
M1 b FTO 25 H BE AL i ) 2 STAT3 #4574 K 5 M2 43
57 ARG A 5 mTORCL 5 HIF-1o 55 0 B A 4 25 M1,
mTORC2 £ AKT {23 M2, — 2 A g g i Ak 7 1), A8 i v 7 ]
T A

3.2 JHIEREBEAN S E AR AL 5 A - R
Wik 2 0 % A 5 45 M 9 T 2 % v A R S R F 9 3R
Zheng %5 IR W], B A% R AT B YL 2 T BUM BT TAMs
RiEE I, A2 9F M2 AR £k I in i CRC #F ', H# i TLR4/
NF-w B A2 1 M2 7 5 16 41 A% Ak ; 1) B HL A% M AT B 3 T 55
B W AN S5 e A M 25 7 | fk 2 W 3 B G e 361, 24 CRC 40
A AP s A FIRBE ) G55 400 B T 3 o L 2 2 ol A
A=) , 7 AR 5 AN G2 410 ) ) Bl B 5 T 2 412 2 5 40
f9 M2 BERE A, DT BT BB NS R R AR K 0 AR TR BRI
W5, FEBENE TR ( short-chain fatty acids, SCFAs) H1 Y T FR 9%
WESZM L 6 HDAC W P 3R 41 8 4 H3K27 2Bk, I E
W 240 B e e O P R PR A AR AR TR 1) 2 Srd M R ML SRR
PRIAE R IR S 3500 TR /D MR 5 T % M2 IR AR A, Rk
JIEL 2 56 48 B ( deoxychlolicacid, DCA) WS E VR G
HEHMBARITEEZ 4K 1(G protein-coupled receptor for bile acids,
TGRS) SZARAEHE M2 BIA AL , 1M1 55 — R R AR 2 A7 IR ( litho-
cholic acid, LCA ) WIFTHEHT AL , $7 AR T R A S i) T+ T ]
P IR G SR L A, R 2R TAL T R 3
TEG GRS AL M2 B TAMs Ui T B, E— AE S8 1 R X
P9 I A A AL A S B R

3.3 B E VAN AL 2T AR R SR YT ORME  TERAR TG
KSR, 76 34 Fh WA 2 1 CD163 5 CD206 1T X 43t FE A~ 14
CRC JF & B I #: % &, o % 19 miR-21-5p 1 miR-146a-5p
KA I3 sCD163 ,CCL2 FT #4 #119 «“ M2 4% Ak 37437 ] 4 37 T50
fFEERs K 5 A G &2 &, L3 sCD163 ., sCD206 & 11-10,
CCL2 5§ M2 b7k T 5% 78 1 for 52 TEAHDG 40 8 T AR AL PPA
HERE TS 4%07 1 HL 1R CD206 BY PET/CT 34F M2 T TIR1
B9 MR #R4T C B A2 40 M2 3500 09 156 (R ol wi Ak 5 e 1)
HEVRA b, M1/ M2 25 1] B AR B E A e P4 BUs 40 28 T
TNM 43303, B 40 i 4 24 5 LY SPP1Y C1QC™ 3V Bf 7 0 B 45
AENST T2 2 I, M2 R I A 6 1 A% Tk O 45 R 3R Bh R A YT
5Abyrin st M1/ M2 BRI AR S A B A O o B 2 Wi 36 b 1
SAMRARIERIT . YT L, T HURES ORI BR M2 H g i M2
S M1 ME5m M1 Yifig = KEKAR, CSF-1R )l 550 35 79 15 8 Je mT
R FEE AT  (H B2 74006 PR ; CD40 s MWk &2 M1 T,
WG PD-1 #1500 AT 236 77 fo B it 24 ; STAT3 il 371 5 PI3Ky 411
R4 BT M2 155 F035 5 M2 ] M1 $640 ; KIKF= My i 2%
F/NBER AT PR M1/ M2 SR AR AT M2
SRR AR G A A5 A A B T4 CD8Y T 40 R, K
YR IRREE AR <IN M S R IR G AR
4 HEMRFEENEESFRE

MFTHFST 1 I 2 B AC AU, AERAAE L o MI/M2 —
bR IR SL——CD163 . CD206 16 ANTF KCs Hr 20 itk 3 3k H.
AJFEAR  H M ARSI A R A — < M1/M2 L fE Xk DA
] LU 5 BN 4 2458 7R B SPP1 I I 45 SF B . C1QCT e i 45
TR —OCHESE , IR T5 2 41 F AR RS AL
Ak LPS/TFN-y 55 TL-4/T1-13 75 5 4k LA IOUAAR P9 I 5 35 80
SEH A QYRS L 5 B4 B T TS 5 R SR s M1-M2
FPRLRZS (T BE R 5 T30 2 AR AR B R 1% A A B AR AT A
ZEME . FEREAR DT S IS B S YT A0 B 1 29 . CSF-1R 2540
ROOFAE B A M kA, BHWT W] FESE KCs IFBUB ML RN ; I
JEE T 57 1) 55 7 S ARASUR: s KRAS . BRAF 252875 3R 3 1Y) M2 W E S
REME {0 A ]S AR 55 s FLRR B S A R AT
A ST AR 5 55 AT B G g2 A A A I A I B 4
2 S G H = AR R
5 INESRE

B WEANAR M1/ M2 BRI A0 A 2 45 B W 8 I 56 R A% 0> S
IKF 7 M1 ZHUR S NO/ROS 2307 80T 3 107 1 S 28 A7 i
B A RUBH WG RS, M2 T TR B S A B s\ EMT 412 1 4 4k
EEL A8 A BN VR B G RE A 4 B YR | 3 1 L R N
JE R BR 2 . AE 4% RNA (miR-155/21 . IncRNA MM2P) |
m6A &4 AR I g R (B H1BR-HIF-1a %, TDO1-K JR & 2-
ARR) K J— e S50 23 T A ¥ e 1 A Ak e i 9 I 455 1
& CD163/CD206 HWARTEHR: . CD206 HB [ 43 T 544 K CSF-1R I
il 7] .CD40 3N . STAT3/PI3Kry I il 71 45 5 Bk 1F i1 2 s PR
b, (HRBFE BhAMHT 5 A SRR 5 HAE P 45 S5 475 9K
TELE, ARTFE ST M ML/M2 (1 TAM SHAESM AR & R i
TR ZRE LU R IR AR AL VT 230, RS ARAT B A i 5 2
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