BEMENG 2 2025 4 7 A 24 B4 7 Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7 - 769 -

[DOI] 10.3969 / j.issn.1671-6450.2025.07.001

A ra 5 3N

CN B D Rekats BE B B RinIrfam

(2025 W) ) ik

KRER AT RES

RETH . BEARPEILES A IS H (U24A20737) 52022 455164 BT B4R BT A H (254 (2022)363 5)

PEF AL 050051 A1 5, AL BRI 258 = B Belf AR E FBE (R R ) , BImARE (B L 32)

SWEEE . 1%, E-mail :37000010@ hebmu.edu.cn

REH TLEHKRFEZERETWIMEEET 48 EFH L,
HEHRAEFIF, TRERAKRFS ZEREK,2003 FEEFZLF
JOHN RADCLIFFE EFe37 1 52 4%, #Tabh & % E 4 & &K% 7w 512 Ak
ERAFHEER, TEAGESALE AWM BRAG AR 28 ZEER,
FEADEFZERTENLNEFR FHEEF LTINS LF
SRR, PEHENRFAREARRYERLCEN, RIEAHHTAET
A TAFRA S R, KL LATAR ST —F R 2, AT —F

FZFRE 1R, BE(LEAMIEER)(ER)(ERERLEEEL B
BIVFEBRFEZ AR RS0 4B, ZBHR T @0 B AR AL & HE
12 B B, B AR, B BLESE

[X@R] BHIRER; EFRIBIT A
[FESZEE] RS57;R459.3 [ scoktRIRAG] A

bt & 5 DI HEREAS (gut dysfunction, GD) 7E Il IR
AR H g5 R A B S SR TR AR
RHEEE, HARE S S AMG N E SR 2% 5 23 (CSPEN)
ZH AU Py AR FRE BB T AOR IR IR E SRR
Il PR 24 2 IR B2 22 S5 AR S U & K, A B FH2#1k
el A AR EE AL A ), 5T O B i D fig
B A AR 1% 4 8 R IR YT 46 19 (2025 JI) ) (LA TR AR
CHREE) ), CHE ) Ml R 25 R B I ot 75 fizp 21 e e i £
HIF R E IR IR AL T 5 — DS
I PRYAYT SR AR (W AR TG i f . SCEEXT(F8 e ) 1Y
AN TIR R, O E W DR R A AR AT R E SRR
7 G R SE iR 7%
1 (FEEYEERR
1.1 ETIRIEEIEE R E I (F5 ) e
TR ARG UE BE A2 R A AT 2000 4F 1 —
2023 4F12 HERBKEHMICSCHR, 2% T EIr LY
MAE R AR, i RGN L e, B T
29 IR 58 SRAEFER UL, Myl R S e A At T 2 AR

FARIERITE S o IXRIE TR A O A A B TR
TR T A TSR PRSI , (8 I P 25 A RE A8 AR Bl R
A SEPRR O , A B A BIURIDRS TR AR AT IR

1.2 AMMEEIRIGT TR IR E I D) RE R AT
AR, (PR ) I T MR SRR TR E
Yho FEE IR A& W E AT O AN B DL L A5 Ty
I, ¥ e I8 T A AR ZE S UNAR IS A
FEIE CEIRIRDL  H DI REIRAE S . XA MG T
B A BT S R R R OR BRI RCR
IR I ACAE B KA

1.3 ZRHMERESRE RN (fer) L, B g
THRERLAG S A E IR 4 B 2 BHOME G4 5
SMBE AR BRoERE T ACRE IR A TR I PR 2y 2 A0
UEBRA RN L 5, XM Z 2 BHMERG, BERE 2
I RIS RS O B R AR T 0 LR AR E
IrSCRE ORGSR 2k

L4 SCEEEIFRIIT RN S0 B 3R T B0
SR OEITBOR FUER S L2 n R, (98



- 770 - FEMER A& 2025 4F 7 A5 24 455 7] Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7

) VEAN AR T8 FRIR Y7 W B b T B M FE bR, W0
B AR | R A GE IR S R R A A R
PR TR R A 2 SR R e R SRR T T R BB
XSl 2 W DU R 2 1 Oy =X, A B T B & B A
BRI IRE, AIBIT AR

2 (IEEYERRNEMIE

2.1 BIaUhaeE e LS ERE S (M)
AT A AR R R A T R R R
B/ SR KRR RE 1R I, DA Tl B R R
TR S A AR, R R R
Hezs B3R I R It T Ak S | R B AR
N E SR (EN) Az 89 S8k 875 R g
S,

ST RN E M VT AR s T AR R A 0 7 R
(FEma ) R T 20k B A B 40 ( AGT) 43 Sbmifis | AR 4
R IR HARE N T ~ Vg, Hodh, TS
P Thaesk i, 1 9k B I D) e 32 30 J0 10 e MLk
BHRTR, WP B I RE e 0 BALIR— B B 6k
3, IV G Sy et e [ia] P B 92 B A A B P BRAS A
Z 4 H D RERS LR 5 E (MODS ) SAR wE A

2012 4FRRUN fE F R 2 o EAE R A th T 8 &
PR T B 2 E A TE DR RS SR AGL, I35
AGT W gbrife' .0 o B I B IE % s 1 BNTF
e 18 1 T e e A i oy 114 KU, (R B R S B 1 L H
PR S T RS2 ik 5 11 9 h B i 1 % £ ) 1) 9
PR R BB i (R 2838 07 T 1T B3, AN R ) 4 Bk
A5 Mgk B pi Dy Re b Bl , DB RpaE e 424
YT BRI G A SR AT 7, 4 BRI KR
IV B YR TE 4 3 vl , I 1A B B A iE LIS 3L
b3 i e 25 T e 32 B9 3 | 2 B K A fm ., AGI
(18 2% A AN B8 25 1) 5 i T W A RE T 78 2% e B
AN RIS Ay 1 R I8 2 il BRI I, e 2
e S A AR R T AGT i R 2 b 5 ™ &
PR AT R
2.2 HBIREM AL T ke bR R4 R (GRV)
I SR TEA  HEAS DR B R 0 i, B R e
2T FORVEA 8 W D B0 405 A 1 e 00 PR 5 AN TS A2 175
Bl PR H P W AR Be 45 & GRV 1T L 48 5 L1
Fa B FRIRTT A R TR = I S IR R, PRI R
AT A2 A 2R a0 8 R ARPR B0, DR LA 4 1k
B A AR A S R R W e B A AR v AR
H 1Y GRV A BY T4 il MR 1 | 0 MR SR T 32 52
RS AS W, AR i & A 2% (A I R g

Hn o o Sy e b 40 v 3 5 1 7 D-FLARR RN R K

TG R4S 4 5 11 (IFABP ) Z54% 75 M0 B 1705 v T4
H5R MR AR H 0748 B 5 s Th AR AR 1k ; B 1 0 2l
A AT 30 e 2wl PRV AY | TRl B AR IO IR AT T | v
e/ AR S P v ) IV A AR G FR AR, VBN AGL
PR FE AR B AR B R P > — | I B B 451 40 B T D2 e 7
RE A A P DU S5 IR il S A R R 2 1
PN, AL 4574 1B TP 3R A A0 B AR SR A
S RAEWR A0 B B IEAH 5 T 40 A ST 40, E 4]
WL BT KR S ZEEK T A (immunoglobulin A,
TgA ) XTI 7 (0975 S A, L PR e e A B2 ) 4
ANBYIRIZPE, LLYERs i b s, 0 2 R & PR IR
JEAR R AGL,ER AT UL M R 266 S e 1 g 4 30 o P 1
I MR (v S B B AR AR T S 1 R R
AEmERT o7 D-FLER @ 1L 8 W 18 P9 40w e AR Y A
BB FR S AR BN, I h D-FLER Y A AR,
— H IS i b R AN BB R T
JEJC A D-FLIR, i rh D-FLAR K2 & BT,
1-FABP & —F I AR 43 ot &2 1) i B K i PR 2R 1
FRIET T ZHRBBIREma it . im0
2 (S T K AL 7 -1 B LR K T
[-FABP 29l i R B AG R o, T LA AT AR Ky g 3 453 4
FbREY . A PFSCIEN, 1-FABP i 5 058 & Ak
VA ZE 1 i 2 RSBt 1l A DG, 38 AT A Ay SR e R AR e R
28 BRIERMTMAE bR TR — PR 5 R 45
A AT E IR , L E /N A A SN A
At BB D sl D R BRI N R K2 F R,
PR 2 F 1 6 5 6E R A B 1 D BB A T TE A b
P/
2.3 BHIAUhRERER B RSB IRRIT bR E AR
FiA T RERE T B B2 I R R 5 B SR A
Xt A S AU 2 1 — 2 Sl B SR B R RN R 2
W, ARG B 3% 0 A BT R 45 R 2 B SR IR TR
HEREGE I 7 KU 0 A5 2002 (NRS2002) ¥ 431 M B
EGfAE T R F o S B, T e R R A s
B IR XS (mNUTRIC) ¥E45

EEFRVEAR B LG I £ R A R I | S5 = A
A NRBLS T ARBEIN S R AT R RS
JZERR , BRIRIT T R i v 2R PEA, A ERE R4
FREBEFRA R (GLIM) ZWitrE ] I TE R A R
LW AR 39,

FFRIR YT NG < F 3 % 00 W | B A
B JE AR R B E N B I Re R SRR A E R E
FEHFE A, W EN AN E 3R (PN) SO #H RS
N



BEMENG 2 2025 4 7 A 24 B4 7 Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7 <771 -

2.4 BIAYReRGEE EN B H

2.4.1 EN WiE FH B E Bag e 18 1 8 o s i iR
BHEEEN,AGL R I ~ MY B M D) g it B, vl
MR T U2 T ENAGL IV 9 B E AL A T
EN, REL OB EEOREFRAIT(ONS) , k&
AHEE, IR E A ONS LikikE 60% e &= Hin &,
AIBEPEAE I EN, X T NI IRANIN 2, s7F 7 iR i
AR A5 A FB A, T R PR ] R R IR IR AR, TR 4 )
DI b EN BB, Al Sei 2 2 N T B i HOR (PEG)
A ENE T2 WiE DR (PE)) & AN EHi#EFT PEG, 4
R R R B B 1 DR (PLAG) Al B0 7=, 2
PRSI R TS R A AR R
5 L, EN ZHEA R T BUG 12 KOk i 27

2.4.2  EN HIFIAEE: . B mohaekaid 8 (40 AGL
I ~ Il %) ml 36 $88 BE AR EN Be 7 ; 7 2= 0 28 3 (
AGL A IV 9 ) 815 EN; Ho A 8 2 v] i A & 1 EN
Bidy, 77 B AT AR AT R UG RN I L AR S
HAYEN BCJ5, & ik =B H il (MCT) EN BeJ7 A #1
B SRR S D) RE R A SRR B B
JEZE 250 ~550 mmol/L [ EN 15,

L R e 1 E =Y A= kAL L T ]
Z(F) & AEFR 5 50% , 6 T EAE B 2tk B
54095 140 35 75 i 790 1 1o 46 o A AR 9 T A IC L R B
HIME FRACy S o AR PG 7 S5 0 R T &2 1B 57
Bi s, —I R EERT ST g A 459 51 % 4F HAE 4
2N EFIRIT S E R, i R S B Ge
ST F8 (1 B S 1 A8 8 ER R IR 7 1) R B
A D BB IR
2.4.3 EN T2 PE Wi . FI 2 5 ) 2 Ak e As e % 5
Jiti EN SRR O LR kA R, e GE R
SEFEAEME SR L R T bl A AR R (At | R E AR AR
RS B ) SECEN FiE R, PR EN
MR AN 27 38 7 56 F 5 ik (anixnt: iE Ak RS
) MR BRRE,

2.5 BlIaYineRis £ PN N

2.5.1 PN & W 3E AR S AL: 4 718 3% (TPN) i
MFIegmd iR/ S Mg BAEREZNE B
Uiekt 8 . EN AR iR LA se IR TALIA H
Frie o aE 60% 1 A, vl AN 780 PN(SPN) |, DLt
WK R, T E M D RE R AT B A i 8 B AE
(SBS) S 4 PERAMERH | & Ui ik K M s ] Bl 2 25 5 1iF
A AU TP, 58 7 XU sl i B RN R R
H 47 48~72 hIN EN Joikik 2] HFr &1 60% B, H#il
45T SPN; X T B I D fig )™ E Bt H AN RE (T A EN (1)

HEERAR S, VUSRI PN, ST EERE
AME ICU My AR B, K /98 ma S AN E#E PN, {UAE
NAFEAE EN 25 280 EN JG ¥ 15 278 9% B bR i 72
"
2.5.2 PN "RREREFRZ N 4F ZBEE (Gln) %R
Fext TR AN G 52 | 4 5 3 Bt s ) BE A I RE 1Y
T, HHYRERRAT A A PN HER N Gln, B F4E+F
P R L 5 B D BE RN S BE DI B, YD BRI R s B R £
B IRER A A AR B NN Gln, SRR i
TR, A B I REAR A E AN S Gln W]
BT AERR

32 PN S I D eebatis 5 NN 03 PUFAs &
B TR 91 R, B AV IR B 1) 2 26 XU, 4 A B
A T] g aE Ak 2 Fhad 428 1 19 e 7 0 A9 B s S B, 1T
Fi] Toll #£3Z4K 4 ( Toll-like receptors 4, TLR4) , AT
BHLIE TLR {5 Sl g%t | 36 n] BHLIT NF-«B 8%, A
WFgE 48 T AGL I 2% 1 s 3, 7 £ 3 < 20
O A B A L e ) o R P R (TAH) B s ek
Pl B ERE I B

MEEFRZEIE 13 AR MEZMMEITE, &
PN 52 4 LAY , X R B I R AR P 35
BiacE A oy A9/E L, PN AR T v L R LA
HI 2R Z AR TR R, KEEZ PN
F 8 i S RE R RS R A, 7 )3 4% 28 00 A 70 ] £k
HEFREKFE,
2.5.3 PN AHICH:AE B M . B ) B] 9 PN F2224H
SIS AE N YL AT PN A5 (PNALD) , PNALD J2&
ZHRLEEVEMEE R A48 IR A B 2, B il
e i) ke = AR 8, R AR K Tt B M R A A
W IS 5 R AR AR & B R 55 ) 0 v A s g
O RABREE I PRFEEON IR IR TR T e A EOE
JEEE AR B R A AT A E R SR
Uy JFET , RS H L K T R AR A b G i
MR AN AR D LR PR 2 N B AR
T EN &5, 2 1057 A6 T B A 9 B 454
2.6 Hinthfebiit B A W mEMESET B
AEIEAT B Tt TR T P T O A, 0 T 48 93 i 3 R g
SN E R DIRE, HEC IR, KA AGL 5, il b R4
i i T G 2 G0 A g 3 Bl ) A 22 ) 4 ke A < P il
AR AR S EAE B3 b BORAH B R IR & 5
T G Mk N SRy i A T M A A R T B a2
FRTE 3% T 3 I A 4 B R B, E— 2 % % MoDs'
2023 4F, Magnan SEUSIP VRO R T MR RE 9T & AGT B
B A AR SRR R



- 772 - FEMER A& 2025 4F 7 A5 24 455 7] Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7

A A TR I i 1 R AR Ak, I A TE BRI R S
F B R 165 B 2 5 DR 4 4G 000 i 10 T R 1 22 e e
I RIS 225 A5 TR | S50 B30 DA R S50 1A B Y el g
LA i T8 A AR T R AR, 7T REAE SBS
S AR R I s SR BT AR A BB 5 s
TR, Wi 2 7 T e 0 SR A 420 TPN, 25 A5 1A
i AR TG AR R A 25 500 AT DA A g o R 3 A i T T
e, VERRPEMIE L i5 AR AT s B B 5 1 TR A
GEMZETL, BRI IE 575 (selective digestive decon-
tamination , SDD) e W] & TS24 T - AR A 4T i
259, 08D B BOR B, R BAS 5 i 66 A rp AR i A
Yy, Lk 20080 B W R RS B Y, X — AR e
1980 951 A 1CU, 3= 2 10 B 78 7 1% I 1 3 ek 4 |
B f5 A A5 2R W], SDD By H 5 ICU st 1Y T FEA
A G AR S
2.7 FREREERRAS TR E MOIReRE A SR T (48
) XK T 0 1 G 45 45 (TBL) AR5 B W
Tifie b A5 D) Ak o vl 0 AR T i 58 1 B e
(IBD) SBS A& P 7 & ( CRE ) SR 555k B i IR 45
N P Re AT R T BRI IR T I,
2.7.1 o URMEAR T O TR R v 2 S B0 SR i PR
Z— WRFCH IS 71 2 2 28 ] S 30 38 D Rg A
I )00 3 JEGTRE PR S RN B ) R B ik mT 52
ooy YT 008 NI -X G X N B IR R i N
A (ECMO) JRYT ] TR MR AR Ja i R 8 EN, 7
VEPEMRRE RERIIE 18 I 8 s 45 A 25 TS o
2.7.2 AR 3 (TBT) : TBI K A fi i 11473 ,
2 B AT S 4 i 28 24 2 b 2R SR R DL Y R
i, FEATBI & Z A IR N S e g,
U ER A S S0 B W ) B B A P9 e T e S 30
B Bl ) A S X i sz A R A g i T S B
T it 32 PR A 2 R i 38 DA RE 2R LA, R IR R SCRRR
SRR BE RN S0, (FR e ) RO B DL TBI AR
Ho A B AR RN, FI EN S0 P R G T 527
PR R 4 AR EN, 25U PEG/PE],
2.7.3 RJFEBHIIBERRY (POGD) . POGD 4§ AGI,
AR5 B RELE A AE (PGS) LA K AR J5 FL 1 4 4 I 4 BH
(EPISBO) , AJ5 B S 2R EZRAC, B &8 AUE & B
Ji % AT SR AN 25T 25 i EN ; RELIETS S — s T B
AR5 B AIRe s e . AR S R R i BH R
N2 T PN 5L W 5 sh Wk & 1 25 90697, AR 4
WA TE DI RER NG DL S 457 BN, B A i A i
2.7.4  ABMERAFERL(1PO) XTI RERH 3, 2 1
RGBT D/ N i A R Ao R AE 2 9 0

TR A | TR R A A DR IE 2 AR
FIA BRI AR, HEBR W] 68 03 S i 18 bR A S s
BEYr (I 55 IRFLRE IR AL 4E 0
TRIEMIAE (N &/ <30%) . REE o 2 Hbns
BN S EN, R E T A EN S, EN G
B W8 1258, v R NSRRI, 50 52 A
THAETR L TIRE . MICIkI 32 EN (B i 4 BH A
25T PN,
2.7.5 ESESVEFRR (SAP) . SAP FE &1 E I ThBE
B RS ER (KB FRIA T Bk BN # U FHE K R EN 4
M, M sh J12#Raae | B W nl i a2 91 o T RS
3l EN, B U1 52 PE 8 b s B A iR s L e e 5
LR RIS, 4 EN RS2 A REIR 2 H
PR B AE EN 28 RAERS, BT LA PN, XFFAE7ER] 2
(R JU A1 4 6 S ( PET) 8878 46 A B AE RS 07 75
SAP F35, N T LAKD 72 e 5 S50t PN IS, N7 o 17 I B
IRV BE TR 5 A T i — e H Y ILAE 1Y) SAP B8 3
SREERA R It , AR g (s A o . = H I <
5.65 mmol/L) ,
27.6 . mEEFHLRERLTZ, TEEE Y
W FE 0 ELARAE R A AR A, IR 12 R il
A EHERA R, BEE T EN 51, B 5245
S I JCEEAT EN, HLMLI 3 1 24 AR B 1
PR N TE 24~72 h NT LA PN, s g R4
EN DA IR SE 0 3 DL4E R MUK D RE 14 5 (R W 7
RS I B SR E DI RE DL KB R AN A A
BOE MBI E A AR (1.5~2.0 g - kg« d7"),
M EGERENEA RS A RN 1.5 ~
2.5 ¢ kg - d7' EHA PN B SPN WFRAInEEEE
H R P4k B i D ag , R 8 EN, AR 1S &
i A 7 9 11 3 i T 32 i 3 5%, DA 5 W T 45 A 1Y)
CORREPE” IR YRR IR A BRI RE X T 2 & M
R A D A S 1 () R
2.7.7  JUEMEREGL . AT AZ EN BN s B R
F(24~72 h W) 4T EN, & T W (W S sh 1124
YIRS ) BN (3 ~7 d) 5B ¥E4T EN SAS fE 31 3k
60% H b it i e B 8 5 NS AT PN

XFF 72 h P IAP $58E <15 mmHg H 18 i 5 5 B
H N FEFT EN;72 h N TAP 4542 =15 mmHg 1 5
R, E NN 32 10 kAR, N R T L
PN 6T, WIURBE N HARBE 1Y 33% ~60%
2.7.8  THALIE H L. AR i T E AR E e )
RES 0 A vy i B B2 D IR I 4 3R B TS . b
THAGIE i TG SIS, T el B Y pH {H  FE



BEMENG 2 2025 4 7 A 24 B4 7 Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7 - 773 -

I EEHR T B AR o il i) XURS: T ARG il fS  EN S
BB (] ER T () R 7™ o R B RN AR R i ) XL
B, IH A i S R 45 BN, A s S B0
H I XU s, RN BRIR YT S 20 48 h TR IR
PRI 5 P 0l XUB B A 5 8 4% L B R
A AR A R Wl X EN 32 05 iR 3
MEFE

2.7.9  RYEWIE (IBD) - IBD B3 (10 B 248 F296 97 i
FEZ AR, BERENLE O R B BiEm
WCICRE 1 8RR AS L M I N By LA BIR YT H AR
EN figtgiF SR v 2 BU% (CD) i ; (AL RE L 1E
B PESE AR (UC) BF REFRA RARGL, IR E 57
AR B RA N, IBD &K EN B it ONS, AR
SEFIFT R PRI HE 2 25 T 0 1) EN, 3043 EN AT 08 3R IR
DB ARG, 20— EN A A R0K 5950 Z i ul b
BT ARBPRAL

2.7.10 FEIHLEAE(SBS) « SBS % 1 i WA HEAT 5 55
i FPEAL L8 A 548 b | IR A DG SE 50 & 4
b S FRZ K RVl % BE4F . SBS [ T ik EN, I
HRIEPERAS 58 B8 Wi 1 B I AL Ui o g | it A2
FEARBERE ONS B 1A] ; XFF PN AR 5 41K 1) SBS
B AT EN 256 DRI, EN Hit4a
GRS SL I S PRV T s AN, LR
L P85 1t 908K i 3 VS A B i), 88 o o R A, D R TS
M RA:

SBS BH AT T M EN 0F HARBEE Y 80%
ff, W LA SPN,, 259 IS J5 |, HERE i al s H i
WaAr>2.5 L/d, W LA PN R 3, REHE & el 1l
W R I IR EN, #2352 HPN 19 SBS B8, N E
WA BT A8 Thiae BERR QU | i B AN OE R
R, IR AR sk O e R DR B RE R
FmIRRIL,

2711 Jg A DG I (IFALD ) - Ji7 s A S M T
AR FH LA 502 1 i 2 i 30 o R 5 A DR 25 3 g A
it , AFEER R PN, @ BCRICT 5 it FH - i by
IFALD R AT e fR B/ N B AR5 /IN 5 45 1 1 3% 22
P B A EN R PN o B SR G4k PN 4k
T BRHIR MR FLH R (1 g - kg™' - d7 B A
AN AT I R b DA O

2.7.12 1S PERCEES % (RE) : RE J& 48 R 20 15 Fi i
T A P e 1 R R Y 5 A 1 B P B A, T 2R
/W 5B AV E M, CRE MR R % KF 3 S H . CRE
BEZEIFERAR, EFEFRT IR, TiKkiE
M FERE ONS 494 EN 3¢ PN; L PN b AR5 K,

SRR o B I R AR 45 . B E HEAMRE AR IR YT
CRE 7 | &2 A i R BEL A 86 O S A8 DB DT k| ikl
SR BEIRIE EN UL DR Rl
3 BHEERE

CIRON B 1 Dy ae B 4 28 3 B2 2 B FR iR T fE
(2025 i) ) B A , Ry B i D) RE R4 R85 B IR 2
RITHRAE T AT I BEEE S, HE SN ARG
T HIBDIRERERT A E S B R A ST
WITbRER R . EN A1 PN A9 R BHHLS 7 S0
BRFFRLRPIRE T B TR A, ImIREATEN
AR SRS A B WA O, R T TE
AR R L ) E Bl A R E B IR T TR

Ak WA N TR RE AR 22 S AR R 2 i R
T, 8 TR SRR B G A A7 W9 H b, 1] < 2
RBMESE” 5 AR ig B 2 TH s B e, SR, X —
PES A SIS I IR RHIT | IBUR B4t 25 B U AY B[R] 5%
Jio WIRFTEFR RIS 0T | 30 5 AN W2 > R0 2 48 b
AR5 R AR R AR BRI S5 22 BHEME , il LA
[l 420 15 1 2 RE R A A8 57 B2 2 8 SRR YT ALY AL AR
AR AW e R AT RCR A B i
S 3k

[1] Reintam Blaser A, Malbrain ML, Starkopf J, et al. Gastrointestinal
function in intensive care patients: terminology, definitions and man-
agement. Recommendations of the ESICM Working Group on Abdom-
inal Problems[ J]. Intensive Care Med, 2012,38(3) :384-394.

(2] ZEMG, AR PO, oy, 45 N PR 55 7 W 8 A i 4 S TR
Vi R0 A E TR IR R J/OL] . spAe i fi S e 2 20k .
AL, 2024,19(1) :24-33.

[3] #bGrzs, SRbH. RIS Wil 1 % 4% o 6 R T E PR e B W 8
FEP BRI ]. SR B2 2021, 27(5) :22-24.

[4] Otani S, Coopersmith CM. Gut integrity in critical illness [ J]. J In-
tensive Care,2019, 7. 17.

[5] Haussner F, Chakraborty S, Halbgebauer R, et al. Challenge to the
Intestinal Mucosa during Sepsis [ J]. Front Immunol, 2019, 30;
10:891.

(6] DhRF ZWRM, ik, % 5% m fo FaE B % 5 W T Ak Fe it 14 f&
WP 24 BT[], b B b G R 4 A 2Bk, 2019, 26 (5):
569-572.

[7] Li HX, Chen Y, Huo FF, et al. Association between acute gastroin-
testinal injury and biomarkers of intestinal barrier function in
critically ill patients [ J]. BMC Gastroenterol ,2017, 17 (1) ; 45.

[8] Sekino M, Funaoka H, Sato S, et al. Intestinal fatty acid-binding
protein level as a predictor of 28-day mortality and bowel ischemia in
patients with septic shock: a preliminary study [J]. J Crit Care,
2017, 42. 92-100.

(9] E#fk, Tt Bk, 5 NG A BRI RS & B A EAE
BE R BGRB8 — I 530 51 835 B 1T HE HEF Y
[J].HpfefaE adiEay, 2017, 29 (11) ; 999-1003.



- 774 - FEMER A& 2025 4F 7 A5 24 455 7] Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7

[10] SR8 BRUSAE 45 SCEE AN [R]85 S 30 A0 X G T 0 28 114 5 ) 1580-1592.
ERIR[T] R F B 2 B4, 2021,42(10) ( 1110-1113. [16]  BRMA BESEA, BRIFAR, 55, w-3 SR DT IR 7E IR B3 AE 7™ 5 &
[11] Blaser A, Starkopf J, Alhazzani W, et al. Early enteral nutrition in e E s b RN T JUREE ,2015, 36 (14) . 2234-2237.
critically ill patients; ESICM clinical practice guidelines [ J ]. [17] Niu MW, Chen P. Crosstalk between gut microbiota and sepsis [ J].
Intensive Care Medicine,2017,43(3) :380-398. Burns Trauma,2021, 9. tkab036.
[12] Wang J, Zheng N, Chang X, et al. Nutritional risk factors for all- [18] Magnan C, Lancry T, Salipante F, et al. Role of gut microbiota and
cause mortality of critically ill patients: a retrospective cohort study bacterial translocation in acute intestinal injury and mortality in pa-
[J]. BMJ Open, 2022,12(11) :e066015. tients admitted in ICU for septic shock [J]. Front Cell Infect Micro-
[13] Huang Q, Wu Z, Chi C, et al. Angiopoietin-2 is an early predictor biol, 2023, 13, 1330900.
for acute gastrointestinal injury and intestinal barrier dysfunction in [19] Wittekamp BHJ, Oostdijk EAN, Cuthbertson BH, et al. Selective
patients with acute pancreatitis [ J]. Dig Dis Sei, 2021, 66 (1): decontamination of the digestive tract ( SDD ) in eritically ill
114-120. patients: a narrative review [ J]. Intensive Care Med, 2020, 46
[14] Mayer K, Gokorsch S, Fegbeutel C, et al. Parenteral nutrition with (2): 343-349.
fish oil modulates cytokine response in patients with sepsis [ J]. Am [20] ZESCHE, A dh. fEHE B Sk B % e 45 B9 & pL ] &2
J Respir Crit Care Med,2003, 167 (10) ; 1321-1328. AFSE HE R ()] P R 4 A AR Ae R, 2025,32 (1)
[15] Singer P, Shapiro H, Theilla M, et al. Anti-inflammatory properties 110-114.
of omega-3 fatty acids in critical illness: novel mechanisms and an (q&ﬁ%} H it :2025-03-21)

integrative perspective [ J . Intensive Care Med, 2008, 34 (9):

VEH - i -
BB SCRE AR i 2R

1 W3 MEHFRGFEF. BN FFLEHE BARE AT FAHERPELF, RERBEART IR L EAE
W HAE K, BB R Lk, — %L 200~300 N F AT, &AL FHNY 5% E A,

2 F(MH#HEFTE ERHRAELFHR ML TR AR ELTE B R TS FE,

2.1 BRI F AR F AN, EERARE M B 5Tk — L AR E S BER AR E S, R UL 2P R A1
BERAME AR FoHERE, AR LA ERWY, G EWNH M L4 AR MM S8 FAREH R
B AR 5

22 H& RXAAME EE B BBAFRAEINER LA SHEARN S B AE T A TR R AR, N
% K& AR AR AT MM A F R HEERR LA, R AL TAERE,

2.3 WLEIATE ik R A E VRIS AR, R A M F R AR F R A AT, RAKAT &, VA
Bl R A ke X BT,

24 %itFud RPN G RTT F R BORA, A A KA B S ke, A vxs KRR IR S
TR IE 2 5 A 6931 FJAE, TTRM ¢ 8 5 20470 M(Q,,Q,) K& ZARESH a7 TR EA R ITH, TR
Rk Fatele  Z5 BHEEGY 0, TRBWT Z0M; AREIMBRI (%) X FHFHIFRTH, TRAF T4
L XA AT,

3 4R RILHEOUERISAAAAT B ER) BATIFEE WKL, 23 B ARt FAEHLER M RAE
BBV A ARRRIEIT T, BEBIPEELG LT A ETHENRFOLER, SRORES ZFRLL, A
FET RABREAH, ERFE FHSE, AMBERRERE, B EERERBREFH (LT o), L 5 F 24 E 3
HHE SR EITH, — RS FRIBERAITRIT F AR, A E BIKe it I E  dn .1 =2.85,P<0.01,

4 it RNBFRLERGHFRELFEN AR ROFF G R ETRERI S LARRBERTAH, FETLH
REFOCNFHZ BN G20 AR BEL EREAML AR, RSt —FREtew, R¥ARLE
R 54 H X RARE SR AR LS B 09Ik 2 A Rk, Bl BT 9) A8 & A Uk

5 it AMNFIRARASEGRES S S RIEFRBELN TEITRTE -4 %5,



BEMENG 2 2025 4 7 A 24 B4 7 Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7 - 775 -

[DOI] 10.3969 / j.issn.1671-6450.2025.07.002 e B 05E £ A

M35 Tenascin-C Midkine 7F € 5 5E I & O L3173
BEPIEREMEIRE X

KA HE, T KR, FHL

FATUH . PP E AT RITUE (2023-YBSF-159) 5 BEPYAE 5 U0 & T30 H (2018SF-023)
EHHAL: 710068  VH%, BRIEH NREEBE 22 NF
WAEVEE . SAEE , E-mail :376103894@ qq.com

(# ZE] BHH HTMEIIREE C(Tenascin-C) HHFEF (Midkine ) LEMREERE I A O WU (MI) H 2 i
FRRBIGRE X, Ak B 2019 4F 1 H—2024 4F 12 A Beri N RERE 292 WRMIGA B IR AE B3 108 71 (Hew:
SEZH ) AN [E A f ARG A 54 ] (RN HRAL ) AR PE A5 & ML BEFEAE B85 732 ML EZL 50 (il AR MI 4T 58 il
K FHEFEBR S J22 K2 RV AG I 1LV Tenascin-C  Midkine 7K°F-; Z 5 Logistic [M1H 3T IEEAE I A MI 195200 PR 3R 5 3233
TAEFHE(ROC) BRER TS Tenascin-C Midkine 7K X i iE & IF & MI M BIINM (., R SEHEx 4t
B eFFAE LA INLT Tenascin-C  Midkine 7K F-F1 (1/P = 13.460/<0.001 ,13.414/<0.001 ) ; 5 3E MI IF4H Hede, MI 740 7
DU E R EAL (SOFA) PEAMHS i, UM 6 [7) T/ ( CK-MB) | N A3 il % I 15 {4 ( NT-proBNP ) | Tenascin-C , Midkine
IKEFHE (1/P=4.300/<0.001 ,7.766/<0.001 ,4.406/<0.001 .5.783/<0.001 ,5.410/<0.001 ) ; Z X E Logistic [E1J353H7 i
7R ,SOFA $E43725 .CK-MB & .NT-proBNP 7 . Tenascin-C /& Midkine &5 A MEERE I & MI 9007 Gk 2 [ OR(95%CI) =
1.169(1.015~1.348) . 1.685(1.247 ~2.277) .1.003 (1.001 ~ 1.004) .1.342(1.134~1.589) . 1.616(1.194 ~2.186) ] ;
Tenascin-C ,Midkine 5 — 3 B4 T M BEAE H & M1 B HRZE T AL AUC) 43910 0.780.,0.774 .0.874, BB AT 45
A BTN AL RE (Z/P=2.601/<0.001.2.598/<0.001) , £ IfiL{& Tenascin-C Midkine /KTt 5 Ik d i (B & &
MI A 56, AR I I EEAE I & ML B B T
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The expression and clinical significance of serum Tenascin-C and Midkine in patients with sepsis complicated with
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[ Abstract] Objective To investigate the expression and clinical significance of serum Tenascin-C and Midkine in pa-
tients with sepsis complicated with myocardial injury (MI).Methods A total of 108 patients with sepsis (sepsis group) and 54
healthy volunteers (healthy control group) admitted to the Department of Emergency Medicine of Shaanxi Provincial People' s
Hospital from January 2019 to December 2024 were selected. Sepsis patients were divided into MI subgroup and non-MI sub-
group according to whether they were complicated with MI. The levels of serum Tenascin-C and Midkine were detected by
enzyme-linked immunosorbent assay; Multivariate unconditional Logistic regression analysis was used to analyze the factors of
sepsis complicated with MI; ROC curve was used to analyze the predictive value of serum Tenascin-C, Midkine levels and
other influencing indicators for sepsis complicated with MI. Results Compared with the healthy control group, the levels of
serum Tenascin-C and Midkine in the sepsis group were increased ( t=13.460,13.414, all P<0.001); the incidence of MI in pa-
tients with sepsis was 46.30 % (50 / 108); Compared with the non-MI subgroup, the levels of serum Tenascin-C and Midkine
in the MI subgroup were increased ( t=5.783,5.410, P<0.001). Sequential organ failure assessment (SOFA) score, creatine ki-
nase isoenzyme (CK-MB), N-terminal pro-brain natriuretic peptide, Tenascin-C and Midkine were independent risk factors for
sepsis complicated with MI[ OR(95% CI)=1.169(1.015-1.348),1.685(1.247-2.277),1.003(1.001-1.004),1.342(1.134-1.589),
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1.616(1.194-2.186) ]; the areas under the curve of Tenascin-C, Midkine and their combination in predicting sepsis complicated

with MI were 0.780, 0.774 and 0.874, respectively, the combination of the two was superior to their respective predictive effi-

cacy (Z/P=2.601/<0.001, 2.598/<0.001). Conclusion

The increase of serum Tenascin-C and Midkine levels is related to

sepsis complicated with MI, and the combination of the two has a high predictive value for sepsis complicated with MI.

[ Key words)

YT 2 H A S 0B S oy 2R A T 5 S ) — A
KA A A B DI RE A, TR 5RE W = e i A R
RN 25.5% JRIER N 40% , 1 N T E R & 5 MEEST
FAa 2 O LR A5 ( myocardial injury, M) 2 i 25
IR R LR B D AR R AT, LS o 4l e B A
MI FEE B 2% | RFEAE MI & A= %01 3K 40% ~ 50% , i
FEAREGIE T0% ~90% >, [K] 1He L 300 5000 e 75 O %
MIJEH TR RN A8 Ak R 35, 4t A 4 35k o 2 A
%ngﬂﬁﬁﬁﬂ:k MI ﬁﬁ‘%m ° RILHE 26 C ( Tenascin-
C) f—Fh N RARKEER (1, 2 502 3 Mk 5O A g 41
B E Ay o Meijer %[71 Wil , MeRRAE B A 1LY Tena-
scin-C 7K V- Fh iy, H Bl & 5 B 5 08 B0 15 hnii 7 =
HUI I F (Midkine ) 2 —FlIFR 4561, e (e ok Rk
SR GEALRIE . Gao 251 RH , LI Midkine 7K F
Th e 55 e B A8 0 9 N T e FiUS AN R, SR,
FTFIME Tenascin-C  Midkine 7EMEEEAE I & MI B &
W) Rk B R CHRGE B B0 B Ik B E I &
MI B & 135 Tenascin-C Midkine 7K A5k K H X e w5
FEIE R ML A TR, AR hy B AT M B2 9 0T & M X
S PR 2K HE I,
1 #ERE5AZ
1.1 IRRYER PEHEL 2019 4F 1 H—2024 4F 12 H
BevE A A RS B 22 W RHIGTA 19 M B3 0E FR 38 108 441
(BETEEELL) , T 73 B .2 35 1], 4F 0% 24 ~84(56.25+
10.74) 2 3 YL FR A . I IR R 42 28 ], I &R 4 37
i, ARG 14 ], 4 R G 12 B IR R 48 10 1],
Hofth 7 ) 5 JEREEG . = IALE 35 B, B R E 22 61,
O 13 il 8 M B ] 0 fdt B A G 3 54 1) ( fet
FEXTIRZH ) | 55 38 4] .2z 16 i, 4E % 21 ~75(55.42+
8.63) %, 2 M LK E R LG I = E X
(P>0.05) , LA, RFRLEGAHEZE R4
HEWEE I (2019-013-02) , Z ik & S EK @ F1E H L
B,
1.2 JREIERERRIE (1) A APRE: O A W4 = i
] =24 h; @7 53¢ WG IR R @F k> 18 2 @k
BERERT A (b [ e 3 50/ e 7 M AR 52 22 iR yT 5
(2018) Y 'S WibR ik, (2) HEBR BRI . O R 2
H QB IFAMOIA O WU | 2Pk O U FE 55 45 T

Sepsis; Myocardial injury; Tenascin-C; Midkine; Prediction

PEODAERE ; @A I HADMKEEAE AHOC S B % @UE iR
B FL AL s O O I FERER | B S A
O ARG A ; QOIEFRE ;@ A H5hlkE R5
1.3 W HE 4R 07k

1.3.1 Iy Tenascin-C  Midkine 7K -4 . 5% 4E e %5
i £ A e BV Z20 R ARG 2 ARG B K UL 3 ml, 2
U BRB B 3E T5 R FH K A0 9% W B 25 K N Tenascin-C
GAF & A B R AR ARAA, 7Y,
EH6472M) Midkine[ 357 &0 H It 575 13k ( APPLY-
GEN) R FARARRA A, 525 . AZ0333 ] K-,

1.3.2 MI Wi WS EE 1 1=0.04 pe/L 2 W R
MIM™ AR e 75 FE A B 31 1] 75 0 & MIT 4Ry
MI E4H 50 i FEE MI A 58 i,

1.4 Siitrs: EH RIET 4.33 S B
EBA AR R DL xas 278, 2HIE] O BSR T ¢ 46
B s THECRORH SRR M R L (%) o, FUBSR X2 A
B ZH R Logistic [MIJA3 M MEREIE I K MI 4 5200 (A
ES ,ﬁﬁtﬁiﬂifﬁ%ﬂ:( ROC) £ 43 M 1L ¥ Tenascin-C |
Midkine 7K F-Xf ¢ B2 4E 8 # JF & ML AT (B, P<
0.05 WESAFI¥E X,

2 &% R
2.1 2 #4113 Tenascin-C Midkine 7K F H i8R
R 2 P g, Bk 5 AE 41 AR LTS Tenascin-C |, Midkine

KEFHE (P<0.01) , W 1,

T 1 (@B RS MR IE 4L B & L7 Tenascin-C , Midkine 7K
- Heds (xxs,pg/L)
Tab.1 Comparison of serum Tenascin-C and Midkine levels be-

tween healthy control group and sepsis group patients

5 1%k Tenascin-C Midkine
fa R BE 20 54 16.25+3.12 0.63+0.17
JHR BEAE 20 108 24.90+5.01 1.09+0.26
A 13.460 13.414
P1E <0.001 <0.001

2.2 2 W B FIE R R A M 7E Tenascin-C  Midkine
AL 108 il e 7 0E £8 3 MI I & %k 46.30%
(50/108) , HIE MI E2H Ho 45, M1 ME.2H SOFA 3431
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Jin, CK-MB | NT-proBNP | Tenascin-C . Midkine 7K ¥ F}
(P<0.01),UL3% 2,

2.3 ZIHE Logistic [MIH/HT MERAE I & ML B 52 1H
W DIREEAE B EH IR & ML AR AR 5 (AE. 20
“175/KE07), B EREE R P<0.05 WUH (JEZLE
& A EAAA) AR, T Z I E Logistic 18114453
Br, 45 53R 7R . SOFA ¥ 43 % . CK-MB 5 | NT-proBNP
15 Tenascin-C 5 Midkine /=55 4 BEFEAEF: & MI A2l ST
fa R & (P<0.05 5 0.01) , )3 3,

2.4 & Tenascin-C  Midkine 7K 3 X} e 35 5E B & I
& MIBFMME 28] 17 Tenascin-C  Midkine 7K
ST e B 0 9T & MI B ROC it 26, 93158 iify

K3 MFIERE I K ML L E Logistic [M1H 4347
Tab.3 Multivariate Logistic regression analysis of sepsis patients

with concurrent MI

A A5 B1E SEfH Wald{f P{HE ORMH  95%CI
e -20.548 4.259 23.278 <0.001 <0.001 -
SOFA P41 0.157 0.073 4.659 0.031 1.169 1.015~1.348
CK-MB & 0.522 0.154 11.536  0.001 1.685 1.247~2.277
NT-proBNP & 0.003 0.001  9.320  0.002 1.003 1.001~1.004
Tenascin-C 75 0.294 0.086 11.728  0.001 1.342 1.134~1.589
Midkine & 0.480 0.154 9.676  0.002 1.616 1.194~2.186

R4 LT Tenascin-C Midkine 7K - %f e 2 4E B8 3 31 & MI
T A
Tab.4 The predictive value of serum Tenascin-C and Midkine lev-

els for MI in sepsis patients

Z T H(AUC) , 45 7R ; Tenascin-C , Midkine }¢ o
A TN I MR TR B R e oswor e e 0
0.780.0.774 .0.874, — H B &0 T 45 B 570 1 0 5% Tenascin-C  26.64 pg/L 0.780 0.690~0.854 0.820 0.603 0.423
2 Midkine 1.13 ug/L 0.774 0.683~0.849 0.760 0.724 0.484
HE(Z/P=2.601/<0.001,2.598/<0.001) , BL3% 4 AN A 0.874 0.797~0.930 0.900 0.724 0.624
K1,
Fz2 MIEA5HE M1 WALIG R ZOEFINLTE Tenascin-C Midkine 7K H3s
Tab.2 Comparison of clinical data and serum Tenascin-C and Midkine levels between MI subgroup and non-MI subgroup
i H 4 MI 4 (n=58) MI W40 (n=50) X2/t {8 P{H
(%) ] il 41(70.69) 32(64.00) 0.549 0.459
hs 17(29.31) 18(36.00)
AR (x5, %) 54.47+9.29 58.32+11.97 1.882 0.063
R B [ 3 (%) ] 23(139.66) 24(48.00) 0.761 0.383
IR (%) ] 20(34.48) 24(48.00) 2.032 0.154
SRR [ 191 %) ] fR I 17(29.31) 18(36.00) 0.549 0.459
Wi PRI 10(17.24) 12(24.00) 0.746 0.385
RN 5] 6(10.34) 7(14.00) 0.339 0.561
IR (x45,C) 37.20+1.15 37.16+1.17 0.172 0.864
Lo (z+s, K/ min) 120.60+22.86 123.80+22.48 0.730 0.467
TR (%) ] LR E3 17(29.31) 11(22.00) 1.605 0.901
LN EX 18(31.03) 19(38.00)
HILRSE 7(12.07) 7(14.00)
JUEZEN2 7(12.07) 5(10.00)
WIRZRG 6(10.34) 4(8.00)
HoAy 3(5.17) 4(8.00)
APACHE Il #F-43 (x%s, 43) 19.22+7.57 21.76+7.93 1.701 0.092
SOFA P43 (%s,43) 7.97+3.11 11.02+4.24 4.300 <0.001
I LET (x5 , wmol /L) 80.91+26.41 88.46+21.46 1.612 0.110
I PR AR (%5, pmol /L) 360.85+168.52 402.51£176.06 1.255 0.212
MLZLE A (x4s,g/L) 106.94+23.08 101.51+30.06 1.060 0.291
[R50 2% i (s, /L) 10.96+4.88 12.76+5.80 1.752 0.083
FI 4B % (x2s, x10° /1) 12.77+5.09 13.2125.02 0.451 0.653
ML/ (75, x10° /1) 200.58+77.80 174.81£65.46 1.846 0.068
CK-MB (s, pg/L) 3.26+1.17 6.52+2.94 7.766 <0.001
NT-proBNP ( x+s,ng/L) 1315.60+494.17 1849.57+754.30 4.406 <0.001
Tenascin-C(x+s, pg/L) 22.64+4.70 27.54+4.00 5.783 <0.001
Midkine( %+s, pg/L) 0.98+0.25 1.22+0.21 5.410 <0.001

¥ : APACHE IT . 2 Pk A: PRI

P il E VA 11 ; SOFAL T B85 B 2838 DAl ; CK-MB. JULER I8t [7) Tt ; NT-proBNP.N 7 3 o £ K T4
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[ ZE] B# OWiiE P EEBEHEE N 14(METTLI4) A2 ARFE /R & A 1 ( RIPKL) 5 MedEae It &
%‘r@@&%ﬂi% HE(S-ARDS) HFR B RS RIARSEME, Ak 2021 4F | H—2024 4F 8 H THE R AR
XA EEEE B 202 FHIGA Y S-ARDS FE 182 91l (S-ARDS 41) M1 1= 1 b 451 [7) 39 15 e e B AR 4Gy A JE 2 182 81 ( ikt B o B
#H) . S-ARDS %%*E%Efpﬁraﬁf“ (L GHRE0) 43 MR SE S-ARDS W2H (48 f4) (1 S-ARDS W41 (66 1) (5 £ S-ARDS
A (68 ) ; A H 28 d Wi J5 45 SR/ MAET- WAL (61 ) AW WA (121 B1) . R FH 5K A 58 1R BRF ok 4G 0 ot 775
METTL14 RIPK1 7K°F-; i 3d Pearson #8543 #7 I3 METTL14 RIPK1 7K°F 15 S-ARDS H# A& 18500A M, Z &R
Logistic [714 . ROC Hi£kF1 DCA fi£E /34713 METTL14 RIPK1 /K V5 S-ARDS (3% W5 96 2 T 4 18 B2 i IR 2k
tho ER  S-ARDS 417 METTL14 RIPK1 7K FIaE X B4 (1/P=20.742/<0.001 ,17.877/<0.001 ) ; 5 & |
HEE S-ARDS WAL METTL14 RIPK1 /KKK (F/P=310.610/<0.001,362.391/<0.001) , & 5 EHAFEE
EA (r/P=0.723/<0.001 ,0.742/<0.001) ; 182 1] S-ARDS 2 28 d JRILH K 33.52% (61/182) , HLIH 8 < I 8] =
3 d .SOFA ¥4 APACHE Il 343 % \METTL14 7 (RIPK1 {55 S-ARDS & FET- 0y 7 fE R R & [ OR(95%CI) =
7.438(1.980~27.944) .1.416(1.100~1.821) .1.207(1.098 ~1.327) .1.513(1.177~1.946) .2.336(1.635~3.336) ] , & &
TR N S-ARDS B EFET- A ST AE P IR Z [ OR(95%CT) = 0.976(0.965~0.988) ] ; Ifil i METTL14 . RIPK1 7K Bt A7
T HWA T S-ARDS B EFE T T A H 0.771.0.780.,0.867, —FH B4 AUC B K (Z/P=3.397/0.001 ,3.198/
0.001) ;7£ 0.20~0.95 R{ETEE P, i3 METTL14 RIPK1 KA T S-ARDS 35 46 T2 B3R 25 3K T 5l i

£5i¢ I35 METTL14 RIPK1 /KFF+& 5 S-ARDS BE R MERIET- MG, 2 WA XF S-ARDS iR # 4L 1Y Tl
AN RN AR 35 R
[XBiR]  MBEAE ; SPGB ZEGAE ; P A BERE AR (1 145 S2 UM B0 FH AR I 08R0 10 S AR s TS
[FEHZS] R631;R563.8 [ ZEktRiDAL] A

Correlation between serum METTL14, RIPK1, and the severity and prognosis of patients with sepsis-associated
ARDS Ma Yuhong, Yang Hongnian, Shang Yaru, Yin Tao, Yang Dong, Chen Mengfei. Department of Emergency, Ningxia
Hui Autonomous Region People’s Hospital, Ningxia,Yinchuan 750002, China
Funding program: Ningxia Hui Autonomous Region Medical and Health Technology Plan Project (2021-NW-097)
Corresponding author: Yang Hongnian, E-mail: yhn_0606@ qq.com

[ Abstract] Objective To analyze the correlation between serum methyltransferase-like protein 14 (METTLI14), re-
ceptor-interacting protein kinase 1 (RIPK1) levels, disease severity, and prognosis in patients with sepsis-associated acute re-
spiratory distress syndrome (S-ARDS). Methods A total of 182 S-ARDS patients admitted to the Emergency Department of
Ningxia People' s Hospital from January 2021 to August 2024 were selected as the S-ARDS group, along with 182 healthy
volunteers matched at a 1:1 ratio as the healthy control group. According to the severity of the disease (oxygenation index)
and 28-day prognosis, S-ARDS patients were further divided into mild S-ARDS group (48 cases), moderate S-ARDS group
(66 cases), severe S-ARDS group (68 cases), survival group, and death group. Serum METTL14 levels were measured by en-
zyme-linked immunosorbent assay. The correlation between serum METTL14, RIPK1 levels, and the oxygenation index of S-
ARDS patients was analyzed using Pearson correlation analysis. Multivariate logistic regression, receiver operating characteris-
tic (ROC) curve, and decision curve analysis (DCA) were used to assess the relationship, predictive value, and clinical benefit
of serum METTL14 and RIPK1 levels for the prognosis of S-ARDS patients. Results Serum METTL14 and RIPK1 levels in
the S-ARDS group were significantly higher than those in the healthy control group (#/P=20.742/<0.001,17.877/<0.001). Ser-
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um METTL14 and RIPK1 levels increased gradually with the severity of S-ARDS in the mild, moderate, and severe S-ARDS
groups ( F/P=310.610/<0.001,362.391/<0.001),and both were positively correlated with the oxygenation index ( /P=0.723/<
0.001,0.742/<0.001). The 28-day mortality rate of 182 S-ARDS patients was 33.52% (61/182). Oxygenation index was an in-
dependent protective factor for mortality in S-ARDS patients, while mechanical ventilation time, sequential organ failure as-
sessment (SOFA) score, acute physiology and chronic health evaluation I (APACHE II') score, METTL14, and RIPK1 were
independent risk factors[ OR(95% CI)=7.438(1.980-27.944),1.416(1.100-1.821),1.207(1.098-1.327),1.513(1.177-1.946),
2.336(1.635-3.336),0.976(0.965-0.988) ] .The AUC of serum METTL14, RIPKI, and their combination in predicting mortality
in S-ARDS patients was 0.771, 0.780, and 0.867, respectively, with a significantly larger AUC in the combined prediction
model (Z/P=3.397/<0.001,3.198/<0.001). DCA showed that the combined prediction of METTL14 and RIPK1 had higher net
benefit rates than the individual indicators within the threshold probability range of 0.20-0.95. Conclusion Elevated serum
METTLI14 and RIPK1 levels are closely associated with disease severity and mortality in S-ARDS patients. The combined pre-
diction model based on serum METTL14 and RIPK1 levels provides higher predictive value and net clinical benefit for S-
ARDS patient mortality.

[ Key words] Sepsis; Acute respiratory distress syndrome; Methyltransferase-like protein 14; Receptor-interacting pro-

tein kinase 1; Disease severity; Prognosis
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2 VR 38 25 A 1F (acute respiratory distress
syndrome ARDS) 2 MEEERE 5 UL 28 B P 3, Mesg i Ot
7% ARDS (sepsis complicated with ARDS,S-ARDS) &3
JRAEFT] ik 40% 2 . S-ARDS 3t R M U LAk
NN M FE T 55 R AR BRI W S AL AL R
#HH 14 ( methyltransferase 14, METTL14 ) J& N6-H 3 it
' ( N6-methyladenosine , m6A ) H %ﬂﬁ 1) 5 S A A6 T
%,ﬁbl_kwﬂf‘%%ﬂh%él%‘%;ﬁﬁﬁ V=R A
PN TS ) L A SLERRE , METTL14 TH
A S0/ N R & ﬁﬂfﬁi‘) irh e Rk, H 544t
INE A OC, A2 ARH B R R B REE 1 (receptor-
interacting protein kinase 1, RIPK1) J&—Fl 22 & iR/ /i
GATR TR NG , ReE o B TROAE 15 5 20 1 IS Ak I
MM TS S G . W 25075 i 4 5 3 b &
L, RIPK1 J& ARDS /NI 22 SR IBFEH 2 —, SR,
FTFIMIE METTL14 RIPK1 Y S-ARDS H & 9 17 72 1
R A DG e DLAGE |, ST AR S B BT an
1 &EREAHE
L1 IR%ORE 3 szozl E1 H—20244E8 HTHE
Mg AR XN R B B 22 BHICA 1Y S-ARDS 182
1}y S-ARDS 4., 9'% 101 i, Zc 81 4], 4F- i 20 ~ 81
(58.00£9.13) %/ ; JBYLHRA WL IR RS 16 1], #h 42 2R
4: 14 m,«m&%zﬁ 12 91, 1M % %2 4t 58 ], WP R 45 73
1], HoAth 9 )5 560095 22 B, iR LR 67 i), B PR 42
)5 W A s 81 71, AR s 67 )5 AR A AR A 51.35 ~
300.00( 150.15+74.45) mmHg, AR IEHG 1L (R 5 15
) K HR B4y MR E S-ARDS W 4H (A 45 B> 200 ~
300 mmHg, 48 ) " & S-ARDS W41 (% & ¥5 £ >
100~200 mmHg, 66 f]) . 8 FF S-ARDS W.4H (A & 15
$<100 mmHg,68 1)) "*' ;R4 28 d HlJF 4r MIET- W

20 61 BIFAEIE A 121 1], S48 1 1 L] 18 B[]
1 2 o At A ARG A R 3 182 9] Ay fit B o R4 BB 98
) Az 84 i, AEHE 75~ 120(57.56+8.22) %, 2 445
AR 22 R TEge i # L (P>0.05) , BA W] ok, A
WFFE 20 PR B A BE 2% 51 2541 #E (20201102) , Z ik B ol E
& AV [ W

1.2 SEEIEREbRAE (1) ASRHE O AAE W5
1] =48 h; @Il R k2 8 ; @MTEREAT & (b E T
i/ e 75 MK 78 22 69T 1R B (2018)) Y AR ifE; @
S-ARDSHF & (i B AE Il #3017 V0 R 45 5 1296 & &K 4t
PO ORRIE GAERY> 18 . (2) HEBRARifE . D1 R
Gepin ; @I RYERT K B A K ; @GR s @fiigh

P BH FE P T 5055 | ) o e it 25 JHAth it ;@izﬂ)&
B FLIIIE L ;@A I O U 0 | B 4040 5
a8 B0 s ORGP R © B B e Mg i sl
it FH A B 700 @ A 3l BE s IR YT

1.3 Wb 5% 1LiE METTL14 RIPK1 ZK-FK:
M. R S-ARDS H# ABE 6 h PRI 5 R & ARG s
FK I 4 ml, 85005 B T, SR FH M EDG S 72 W B
WA JE METTL14 (BB 2600k A6 5t B4 A BR 2 w5
&, 585 J1.20676) \RIPK1 (_FIBHGRA YR A TR 2>
AR &, 5855 QC-RIPK1-Hu) /K F,

1.4 Siit2fJryk HEH SPSS 28.0 # 41 RStudio %%
PGt BTl . BRI TR x5 7R ,2
Y] R ¢ K56, 22 2 1) LR B IR 2807 22 40
BT s BB IS AR EL (%) e , HEBERH X K
5 ; Pearson H 3¢ 43 H7 IfiL 1§ METTL14 , RIPK1 7K F 5
S-ARDSHE A A5 AR N ; Z I FE Logistic 7114 |
ZAAEH TAERRIE (ROC) HIZ6 1 DCA fh £ 4 #r 1L 7%
METTL14 RIPK1 /KF-5 S-ARDS HE Hi)5 1% % Tl
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AN E B R AR 25 . P<0.05 NZESH G2,

2 & R

2.1 2 2R #F 1M1 METTL14 . RIPK1 /K b 4%
S-ARDSA IfiLiff METTL14 RIPK1 7K~F- %5 T B ) R 41
(P<0.01) , WL 1,

Fz 1 EEEXTIRAL K& S-ARDS 411 METTL14 RIPK1 7KF kb
B (ass)
Tab.l Comparison of serum METTL14 and RIPKI levels between
healthy control group and S-ARDS group
2| 1511%% METTL14( pe/L) RIPK1(mg/L)

faFE T IR £ 182 6.41+1.80 2.98+0.45
S-ARDS 4 182 12.02+3.10 6.18+2.37

tfH 20.742 17.877

PE <0.001 <0.001

2.2 3 W4l S-ARDS ## IliLiE METTL14 RIPK1 7K°F
Wk R P FEJE S-ARDS W4 I3 METTL14
RIPK1 KPR T (P<0.01) , IL3R 2.,

2.3 [Ifii# METTL14 RIPK1 /K°F-5 S-ARDS & A&

METTL14 RIPK1 /K F 5 S-ARDS B FHH S E
AR (r, =-0.723 . -0.742, P $<0.001) ,

K2 ANEFFEEEE S-ARDS B Il METTL14 RIPK1 /K
e (x#s)
Tab.2  Comparison of serum METTL14 and RIPK1 levels in
S-ARDS patients with different degrees of illness
HoHl B METTL14( ug/L) RIPK1(mg/L)

$2FF S-ARDS W4l 48 8.03+2.42 3.06+1.11
WFEES-ARDS W4l 66 11.13+1.48 5.47+1.18

HEFE S-ARDS W4 68 14.60+1.81 8.22+1.54

F A 310.610 362.391

P1{E <0.001 <0.001

2.4 ARFEBUG S-ARDS B I RBTE LA S-ARDS
B 182 1] 28 d JAEAEH 33.52%(61/182) , FAA
W2 PO, FE T 4H A 8 B AT HL AR E U ] =
3 d Bl I P BT AR B 2 38 PP Al (sequential organ
failure assessment, SOFA) ¥E43 Tt & . a1 A= B A
{EFEPEAY 1T (acute physiology and chronic health evalua-
tion Il ,APACHE Il ) #¥43 7 \METTL14 F}  RIPK1

TEELAH 52 4r A1 Pearson AH 3¢ 43 A7 oo, ULV F i (P<0.01) , W3k 3,
R 3 AEFG S-ARDS & I R Gk} A
Tab.3 Comparison of clinical data of S-ARDS patients with different prognosis
o H WA (n=121) T4 (n=61) X2/t 5 P1{A
(%) ] 5 64(50.41) 37(60.66) 0.990 0.320
g 57(47.11) 24(39.34)
SRS (xxs, %) 57.61+9.06 58.75+9.29 0.796 0.427
L (s, YK/ min) 109.48+6.46 110.69+7.23 1.145 0.254
% 471 % (s , YK/ min) 27.48+5.34 28.44+4.90 1.180 0.239
AR (x5, mmHg) 172.23+75.39 106.36+49.22 7.074 <0.001
JRYLFRAL 1 (% ) ] WIRZ 50 12(9.92) 4(6.56) 3.532 0.619
M RGE 10(8.26) 4(6.56)
HILRSE 8(6.61) 4(6.56)
[IRGESM 41(33.88) 17(27.87)
W RS 43(35.54) 30(49.18)
HoA 7(5.79) 2(3.28)
U LEIRGTCON 51(42.15) 30(49.18) 0.812 0.368
RIS (%) ] 42(34.71) 25(40.98) 0.686 0.408
Fenhpgm [ 1(%) ] JERN 12(9.92) 10(16.39) 1.601 0.206
{1 IR 43(35.54) 24(39.34) 0.253 0.615
WE IR IS 24(19.83) 18(29.51) 2.138 0.144
MEWEPES A (x5, d) 6.37+2.32 7.10+3.11 1.773 0.078
HLAHE S [ 1 (%) ] =34d 37(30.58) 34(55.74) 10.789 0.001
<3d 84(69.42) 27(44.26)
SOFA ¥43 (x+s,53) 10.50+2.96 12.61+2.24 5.347 <0.001
APACHE I #43 (s, 43) 19.76+7.60 26.59+9.19 5.328 <0.001
A5 (s, X 10° /1) 13.84+6.34 14.49+4.56 0.797 0.475
MLETER A (%s,2/L) 106.32+28.33 103.15+32.74 0.676 0.500
C W (%+s,mg/L) 106.58+28.69 116.37+35.26 1.876 0.063
/IR (s, x10° /1) 194.70+114.09 167.73+57.68 1.736 0.084
LR R (s , pumol/L) 408.36+142.58 413.37+174.68 0.194 0.847
I LET (x5 , wmol /L) 83.61+28.62 87.71+21.19 1.093 0.276
A5 R R (x5, pe/L) 9.07+5.03 10.76+5.70 1.957 0.053
METTL14( Z+s, wg/L) 11.03+2.86 14.00+2.57 6.856 <0.001
RIPK1 (%+s, mg/L) 5.39+2.09 7.75+2.12 7.163 <0.001
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2.5 ZHE Logistic M43 41 S-ARDS 35 HE A R
AR DL S-ARDS B35 B A B oA RAS i (R
BN TR0, L ERgE R P<0.05 T H K
AR T2 EK Logistic BIHHT, 25 R B/n . A&
FEHU A S-ARDS BE LT A ST AR I FE (P <
0.01) , HLBGE S ] =3 d SOFA #4315 . APACHE I
W43 METTL14 (5  RIPK1 #5528 il 37 f5 B8 R 2 (P<
0.01), W3 4,

F4 ZER Logistic [MH53 41 S-ARDS [ FiUs A KA 2R
N
Tab.4 Multivariate Logistic regression analysis of factors affecting

poor prognosis in S-ARDS patients

LN s B1H SEfH Wadfi P{i ORMH  95%CI
i -17.509 3.588 23.816 <0.001 - -
ABTE= -0.024 0.006 16.517 <0.001 0.976 0.965~0.988
HIREHEI=3d  2.007 0.675  8.830  0.003 7.438 1.980~27.944
SOFA P43 0.348 0.129  7.316  0.007 1.416 1.100~1.821
APACHEIIT/3E  0.188 0.048 15.256 <0.001 1.207 1.098~1.327
METTL14 0.414 0.128 10.429  0.001 1.513 1.177~1.946
RIPK1 & 0.848 0.182 21.749 <0.001 2.336 1.635~3.336

2.6 Ifili METTL14 RIPK1 /K3F-Fii] S-ARDS # 3 5i
JE MM 2% METTL14  RIPK1 7K - F 0
S-ARDS E AR HUS M A1 ROC £, I 1155 ih £k
T (AUC) , &5 R s L7 METTL14 RIPK1 /K-
K ZHFERA T S-ARDS A K5 9 AUC 4351
}0.771.,0.780,0.867 , — F Ik A T AF - B g 35 )
(Z=3.397 3.198,P #=0.001) , W3 5 & 1,

DCA £k 7R, 15 0.20 ~ 0.95 [H 8 30 Fl 4, 17
METTL14 RIPK1 7K~F-HBK A Tl S-ARDS & LT 1Y
HARZE AR K T UL METTL14  RIPK1 7K “F B0 F5 0
NS

&5 M3 METTL14 RIPK1 /K E S-ARDS B & Wi A R
By (E 53 B

Tab.5 Value analysis of serum METTL14 and RIPK1 levels in

predicting poor prognosis of S-ARDS patients
P e e 2R
£ HwiE  AUC 05%CI  WUREE RSt o
METTL14 13.82 pg/L 0.771 0.703~0.830 0.574 0.826 0.400
RIPK1 7.52 mg/L 0.780 0.713~0.838  0.557 0.868 0.425
RS 0.867 0.809~0.913  0.623 0.942 0.565
KIS I

ARDS 2 MewEAE [ I H B T R AE 2 —,
F T2 2 TP SIS v,

Lof
0.8
w 0.6
& .
0.4f
. — METTL14
' — RIPKI
— ZEBE

1 1 | 1 |
0 0.2 0.4 0.6 0.8 1.0

1-he 5

B 1 IfiliF METTLI4 RIPK1 7K S-ARDS ¥ A R fiUs
1y ROC HhZk
Fig. 1 ROC curve for predicting poor prognosis in S-ARDS
patients based on serum METTL14 and RIPK1 levels

L: O

— METTL14
— RIPK1
— ZEWAE
0.8 AT
— KT
&
s 0.6
D
x
E 0.4+
0.2+
oL
L 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

T R BE
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Fig.2 DCA curve for predicting death in S-ARDS patients based
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[# E] HH FEEAFRBHPLEZ S BEERIAIT (CRRT) BA TR R K 3 i (CVVHD) X e 35 1L A 2
SPEERRE S RER TR, ik R 2022 4F 2 H—2024 4F 8 A 28 ZEZE R K225 — Bt m I e ' 0k N B
MR HF DRI B e 75 L A 6 20k B 0407 FE 5 152 1), AR i 4 Bk R TR 4140 (KDIGO) 2 b B 2k
P05 1.2 R B CRRT 64 CVVH B NA TR IIA (n=95) , 2t B 45 3 245 3 CRRT B4 CVVH Y E 90
ABIA (n=57) . iC53% 2 4B E— TR R A TR ], Bod 2 QU RO R FHE bR B D RERS b (BRI T AEFE A2t
K Kaplan-Meier AEFF £ 438 2 2HAR 3 90 d AEAF3R, SR I6I7 )5, FI4H PR o Pk &2 st (8] R 8 <A R 38 48 T
Wi 2H 2 (1/P=5.851/<0.001,7.871/<0.001 ) ; FL3 4 1fiL 315 i 988 SR PE [ F-o ( TNF-a) | [ 55 R (PCT) L A £ -6
(1L-6) .C W (CRP) , T ¥ 2y (IFN-y) | L4 40 B B B 5 -1 (VCAM-1) K38 F BRI 4L (o/P = 12.301/<
0.001,8.974/<0.001 .7.295/<0.001 .5.065/<0.001 .5.821/<0.001 ,7.830/<0.001) ; 5.1 2 JR 2 & ( BUN) . L JULEF ( SCr) |
FhP A 200 S A DG RS BTiZ 21 A 1 (NGAL) B 401 43 F--1 (KIM-1) KPR T M 140 (1/P = 9.641/<0.001 ,9.106/<
0.001,13.046/<0.001 ,6.214/<0.001) ; -1 2H ¢ iffl Bl 5 05T 5] ( PT) 13 A6 43 5E (M0 37% BE A [a] ( APTT) 4 T 301 2
D-" 3R (D-D) Fil 3% £F 48 25 5 5 (Fib) 7K SF YK F eI 40 (1/P = 6.186/<0.001 . 5.867/<0.001 , 12.407/<0.001 ,
12.950/<0.001) ; 2 Log-rank A5 5% , P HiZH S IALL B R R IR, 2R TSR IHFE X (x?/P=1.732/0.188) , &8

R CRRT B4 CVVH IRYT MREE MUAEAHOC 20 B 405 (8 38 7 80w 3, mT R AR A8 1k IR 7K, Bl ' T e R I
g, (HXT 1CU {3 e s 7] B A 77 s i) G dg 2 i
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Effect of different timing of CRRT combined with CVVH on serum inflammatory factors in patients with sepsis-
related acute kidney injury Yuan Ruining, Qi Xiaoling, Li Yajuan. Blood Purification Center, Department of Nephrology ,
The First Affiliated Hospital of Air Force Military Medical University, Shaanxi, Xi ‘an 710032, China
Funding program . Natural Science Foundation of Shaanxi Province (2020]J(Q-940)
Corresponding author: Li Yajuan, E-mail: 548484vr@ 163.com

[ Abstract] Objective To investigate the effect of different timing of continuous renal replacement therapy (CRRT)
combined with continuous venous haemofiltration (CVVH) on serum inflammatory factors in patients with sepsis-related acute
kidney injury. Methods Patients with sepsis-related acute kidney injury (n=152) admitted to the Blood Purification Center
of the Department of Nephrology, the First Affiliated Hospital of Air Force Military Medical University from February 2022 to
August 2024 were selected. According to the Global Kidney Disease Prognostic Organization (KDIGO) grading criteria, pa-
tients with acute kidney injury grade 1 and 2 who initiated CRRT and CVVH were divided into early group ( n=95), and pa-
tients with acute kidney injury grade 3 who initiated CRRT and CVVH were divided into late group (n=57). The general data
and survival time of patients in the two groups were recorded, and the efficacy indexes, inflammatory factor indexes, renal
function indexes and coagulation function indexes of the two groups were compared, and the 90-day survival rate of the two
groups was analyzed by using the Kaplan-Meier survival curve. Results After treatment, the urine volume recovery time and
mechanical ventilation time of the early group were significantly lower than those of patients in the late group( #/P=5.851/<
0.001, 7.871/<0.001) ; and the early group's levels of TNF-c, PCT, IL-6, CRP, IFN-y and VCAM-1 were significantly lower
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than the late group's (#/P=12.301/<0.001, 8.974/<0.001, 7.295/<0.001, 5.065/<0.001, 5.821/<0.001, 7.830/<0.001) ; the early
group' s levels of BUN, SCr, NGAL, and KIM-1 were significantly lower than the late group's (#/P=9.641/<0.001, 9.106/<
0.001, 13.046/<0.001, 6.214/<0.001); the early group' s PT and APTT were significantly longer than the late group's ( #/P=
6.186/<0.001, 5.867/<0.001); and the early group's levels of D-dimer and FIB were significantly lower than the late group's

(t/P=12.407/<0.001, 12.950/<0.001); the difference in the survival rate between the early group and the late group was not
statistically significant according to the Log-rank test (X*=1.732, P=0.188). Conclusion Early CRRT combined with CVVH

is effective in treating patients with sepsis-associated acute kidney injury, decreasing the level of inflammatory factors and im-

proving renal and coagulation function, but it has no significant effect on ICU length of stay and survival time.

[ Key words)

Inflammatory factors
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(KDIGO) 2t B #3003 o e bm e [ 1 9 (5 A LA R AE—
M) < i iE WUEF (SCr) ZKF- TR L AEN 1.0~1.9
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0.05) , A M, WK 1, AR C LR BB
P G2 UE (KY20220107-2) |, 53 505 8 A% [A)
B FRET.

1.2 JRBIBERFRE (1) AFRHE. D2t B 512
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Tab.1 Comparison of clinical data between early and late-stage
sepsis related acute kidney injury patients
o ARy
TR %) ] B 68(71.58)  34(59.65)  2.297 0.130
4 27(28.42)  23(40.35)
AR (x5, %) 58.23+5.48  59.34+6.02 1.165 0.246
BMI(z+s, kg/m?) 22.62+1.18 22.95+1.23 1.643  0.103
RS [ (%) ] 50(52.63)  32(56.14)  0.177 0.674
BEIRIG L[ (%) ] 48(50.53)  30(52.63)  0.063 0.802
Fes e [ (%) ] 4(4.21) 3(5.26)  0.090 0.764
WA S [ (% ) ] 13(13.68) 9(15.79)  0.128 0.721
YR B3R 47(49.47)  26(45.61)  1.649 0.648
[B1(%)] B 28(29.47)  17(29.82)
MY 8(8.42) 3(5.26)

HiAflh 12(12.63)
APACHE 194 (x+s,%7)  19.11+3.78
SOFA PF43 (x+s,43) 12.56+2.21

1. APACHE I ¥4y . St AR B 5 08 PRl B R 00 T 3F- 435 SOFA 3
I PR E RIS

11(19.30)
20.18+4.02  1.650  0.101
13.22+2.56  1.679  0.095
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1.4.3  'BIigesei . b i i A AUS400 4 A sh
A BT (35 DL v & PR OR B SE 00 R G4 PR R £
I L35 /R 22 2 ( BUN) | SCr 7K, SR FH B IBE £ 28 XU A
e 03 R G A I B B A5 4 -1 (KIM-1) [ A4 (R
) fE R A PR A H, 575 BS-0642 7 H M i i B
IR BtERH N 00 28 11 (NGAL) (i T AR Rl 4
HIR/A T, 525 CSB-E09408h ) /K-,

1.4.4  BEIM I AEAS I, 0 5% 2 2 R Bk o 7 I e ()
(PT) TG A 4868 100335 i Asf (8] ( APTT) 5 2R FH AUS400
4 H B AR ( SE 1 DL 5 2 PR R AR S 30 R e A B
IED) K D-Z R AR (D-D) K VAT R IE SRR R
25 G R K I 2 ol B0 WSO I SR P IR £ g2 iz o
PR & (AT A BB A BR 2 | ) G i 2 £F
e 5L (Fib) K,

1.4.5 BEvVi. A BEIFIRIRYY Z HBEVT, BT 7 =0
2 1L E R TERET, FEREDT 90 d,ic st B E B AARIRES

&3 G G G 2H T AT A DG S B 40405 SR L A TR K AR

UL,

1.5 Gtk R SPSS 26.0 Bt 8k g it
SHT . FEEIES AR ORI DL x5 oK 4HIH] L
ORI ST REAS ¢ 650 5 TH RO LU A B L (%)
R e IA] He B R 2 Kz 55 R ] Kaplan-Meier 2 il
MR IK , 28 Log-rank K304 K , P<0.05 WERH S
THEE L,

2 g% R

2.1 2HIFRARAR LA 2 4 ICU 1 BE i) b4 22
FHG I #E L(P>0.05) , 40 B TR 5
[i) FRIATL A 38 A= s ) 349 6 e 4 F8 5 (P<0.01) , I
%2,

F 2 HHIL S T 2E MR IR A G SR R B R T SR
S (x+s)

Tab.2  Comparison of therapeutic indicators between early and
late-stage sepsis related acute kidney injury patients

@om s ICU fERERf (] JRECRERTE  HUGE <A E]

(d) (d) (h)

R4l 95 9.75+2.09 8.111.17 28.11+3.70

MRl 57 10.29+2.34 9.80+2.38 34.38+6.13

t1H 1.474 5.851 7.871

PfH 0.143 <0.001 <0.001

2.2 2HMIERMEHTFRFE WGP 745,248
F i CRP [ TNF-a IL-6 IFN-y . PCT .VCAM-1 /K314
FEAG, H R 23R T I 2H (P<0.01) , IL3R 3,

23 2HBETIREIEAR LA WIT T d e, 2 HiEEH
BUN .SCr NGAL KIM-1 K- F- ¥ R&A% , B R A K T
Wi db12H (P<0.01) , WL 4,

2.4 2 4EEMTIBEIEAR LA RIT T d 5,2 dLEBE
PT APTT ZEH ,D-D  Fib 7K FEAR, H A3 21 Sk K/
IR R TR A4 (P<0.01) , L3 5,

(x+s)

Tab.3 Comparison of serum inflammatory factor levels between early and late sepsis related acute kidney injury patients

g - CRP TNF-a IL-6 IFN-y PCT VCAM-1
(mg/L) (mg/L) (ng/L) (ng/L) (ne/L) (re/L)
L2 JRITH 115.43+23.56 36.12+6.23 80.13+17.54 115.61+20.41 41.89+8.72 2.78+0.54
(n=95) BRI A 70.54+14.78 10.17+2.52 27.55+6.08 89.77+17.22 17.61+4.13 1.63+0.35
N G JRITHI 122.33+28.64 37.87+6.94 82.79+18.11 119.48+21.27 44.31£9.36 2.93+0.61
(n=57) BT IR 83.24+15.27 16.45+3.77 35.48+7.12 106.98+18.34 24.49+5.24 2.12+0.41
/P I N 15.732/<0.001 37.636/<0.001 27.607/<0.001 9.431/<0.001 24.527/<0.001 17.418/<0.001
t/ P W20 N AE 9.093/<0.001 20.476/<0.001 18.355/<0.001 3.360/0.001 13.950/<0.001 8.320/<0.001

/P IG5 A EE 5.065/<0.001 12.301/<0.001

7.295/<0.001

5.821/<0.001 8.974/<0.001 7.830/<0.001
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Tab.4 Comparison of renal function indicators between early and late sepsis related acute kidney injury patients
HoHl i i) BUN( mmol/L) SCr( pmol/L) NGAL(ng/L) KIM-1( pg/L)
L G JRITHI 17.1123.12 306.88+41.24 11.64+1.96 19.99+3.84
(n=95) bEid e 9.12+2.02 147.44+21.22 3.74£0.45 14.11£3.11
W3t 2 TRYTTHT 18.02+3.87 318.12+42.55 12.17+2.03 21.03+3.91
(n=57) BT E 12.81£2.67 183.66+27.46 5.24+0.96 17.56+3.63
/P WA NAE 20.953/<0.001 33.507/<0.001 38.289/<0.001 11.598/<0.001
/P WS N AH 8.366/<0.001 20.046/<0.001 23.300/<0.001 4.910/<0.001
1/ P 3R e 4 R 9.641/<0.001 9.106/<0.001 13.046/<0.001 6.214/<0.001

5 UYL WA e RE ILAE A OC S 540 R B I D RE AR AR HL AR

Tab.5 Comparison of coagulation function indicators between early and late sepsis related acute kidney injury patients

A5 it ] PT(s) APTT(s) D-D(pg/L) Fib(g/L)
A JRITHT 10.27+2.63 21.13+4.46 610.11+60.54 5.65+1.22
(n=95) BT e 14.32+2.14 28.51+5.17 310.88+45.78 2.8120.54

R GRS JRITHI 9.55+2.77 19.96+3.78 623.56+68.74 6.01x1.45
(n=57) BITIE 12.17+1.96 23.69+4.42 410.41£51.21 4.29+0.87
/P RIHLH AE 11.642/<0.001 10.535/<0.001 38.426/<0.001 20.748/<0.001
t/P Wi U140 (E 5.829/<0.001 4.842/<0.001 18.774/<0.001 7.679/<0.001
/PR A E{E 6.186/<0.001 5.867/<0.001 12.407/<0.001 12.950/<0.001

2.5 AAFotr BEVIEF 90 d, FALE A 51

B, BLSa KA, el e AE AE Be 8 BseT

i, SET= 44 4], B EAFHN 53.68% (51/95) ; 20 2
FAAT 27 9, BETS 30 B, BAE AT RN 47.37% (27/
57) . 221l Kaplan-Meier fZ& &, FIlH Log-rank K5
WA B E SN A B F AR, 2R TG E R
X (x2/P=1.732/0.188) , WLIK 1.

1.of ;
Al
0.8t al
0.4t
R =8 i
ol T
’ IR -5 5
. -+ W -5 5

010 20 30 40 50 60 70 80 90
AEAFIS TR (dD
Bl 1 Kaplan-Meier £k 7347-5 5 41 -5 0 300 21 B2 A o A O 2
PR B0 B AR
Fig.1 Kaplan-Meier curve analysis of survival rates in patients
with sepsis related acute kidney injury in the early and

late groups
3 1 i

AT MILAE e — by SRR 5 R ) 2 B R SN
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RAIK 30% ~45%1 Sk B 4540 02 e B 1t o A
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CRRT &I M AT A G 20k B 3 40 0 B 2y
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THERR A BT, i B DhaedE R, {H CRRT 7EJi
BE MLAE AHOC SO B 405 0 b 1 B A )3 sh R — A7
TEAL, Eﬁﬁ%?ﬁﬁLﬁEiﬁiﬂo HH CRRT V497 Al i@
1o I B A PN 1 g M A S RDAR I5  0 ok e R 1Y
AL fHTHa/gi‘bmﬁf”ﬁm—t%u%Ik CRRT MI3£I %
i, 00 R R AR 0T R A 4 S TR CRRT IR97
WA 2 I AE AT AT AL, S OB R IS Ut — 45 84k,
FERAT e ], B 2 38 i R AE TR CVVH 2
—Fh A AR BT CRRT B—Ah =X, =8 H
TR SR B A A 75 B S bR A N it £ K 4y
IR 2 A0 100, o B S i 7 SR AR P e ST e ik —
FIDRE 6 IV AR N 5 9 2 AR A | SRt g AR A T i
UE , TR A U P ) IR R A P A I RS T A
B AR e T RE Y

Mﬁﬁm%ﬁm JBITIR AL R R A (]
AL A B ) 349 48 35 T I A R 3 B AR
I S A ) T i A R 56 2 B R4 3 T RO I R
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T, S A D AT A R —2, X T BE S R CRRT
WA CVVH 3R Y7 vl B 35 G B DI RR A G, IR %3 I
FHOC 2R B P 02—l S 5 R 1 4 B S M I Ny 25
GAE, HOCHE L BL I R e A A 28 R A 3 257
iy, T B R ME N I, CRP, TNF-a | IL-6,
IFN-y . PCT \VCAM-1 2 VP4 IR BE ILE AH 5C Sk B 4 4
SRR R M RN RS () SRR HE b, Y HLAAR A7 2] Jk
s g iR, HoKE& &0 EF Hid CRP 2
— R G ) 2R B 1 FEAR N R AR S B
ARG i, CRP 7K P i ] S i AL A 4% s g AR
A TNF-o 2 — P OCHE A 2 R PRSI PR, 7T £ 2 4% 1
SN SR A BN i A5 R A, A S L AR R T
A 1L-6 B —F 2D RE g H 7, nT 2 U B 41 B 64 43
FERNBTAAR A = A TR] ol BB IR O 7= A S B
IFN-y J&—Fl i T 4HA AN F SR 2500 4R ™ 26 i e 2
IR, BA DU HOmE A S I8 Y A 3L
AT R A ) AR D g AR dE TR 2 S 5
PEANAETEE T A0MIAE 1 s PCT J2—Fh il FRIR C 40
JHLRR 9 A L™ A4 1 B 1, 7 200 T J g AR AR M s otk
AT HIKCE2: W& T, ok o 2 B AR M S b
B VCAM-1 2 —Fh A FE R 4, 76 98 1 S g 3 72
H A S 0I5 L PN B 200 %) 285 B, T A P 40
RERSIERL B MR A ARBFoE 45 3 o, 4
ZHHJ CRP [ TNF-a \IL-6 IFN-y .PCT .VCAM-1 7/KF# i
FART oI, SRR AT I 4 R 5 i 1Y
CRRT Bk CVVH JRYT R A R AR e 22 IRE AH OC bk
B 45103 £ B RSN, 43 AT D R AT R A 4 R A AR
S L AT B A8 T A 4 IR IR T I R R
PTG, H P R D RE AN DR & B i — 20 bk
HAM, BUN SCr NGAL KIM-1 &I 5K 8 HT3F
£ T fig iy F EHE bR, BUN J& & B A A9 &0k 7™
Yy, F B A HKF AT s e U Y 08 TR
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e 75 0E 2 1 B 46t 407 HR 2 LV IneRNA CRNDE Fi1 SIRT1
mRNA K5 2P 5 #4030 A 28 d N Tl 1Y o &

L, TR, FR AT &

FEWH . Peviy DA @HRRHIF I 450 H (2021B094 )
TEF BT . 723000  BRVGDUH, PU 223830 KA IR A4 B bR — — O — B Be T AE B2 24 F}
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[# E] HH FEMIESE B0 (AKD B ME K EEIE SIS RNA 25 50 e 22 5238 3£ (IncRNA
CRNDE) FITER % BT 1(SIRT1) K5 AKI 30/ 28 d WBIURIIEER, FiE BEER 2021 4 2 A—2024 4 7
H VG2 A8 50 K2 B A B B8 = O— PR B B AE B A RHSA MR BEAE AKT H 102 B IEEEAE AKT 21 | S 4k 22 0E 2
93 Bl R M BERE AL, 53 A T[T 90 2% e R A 3 102 461k fil e Xt FRAH , BREEARE AKT 41R B ARYE AKT 20 kR oo 1
123 4] TUHH 43 ) TTHA 36 f4]; SARYE 28 d AR LA A A7 2 81 BIFIFET W20 21 1], WS4 A Bt Bt 52 i35 1 IR
ORI LT B A HE FR [ DI E C(Cys-C) MLILET(SCr) 1L R = (BUN) | HH ks 40 it B e i 4 56 B 3745 2 4
F(NGAL) ['F #5154 F-1 (KIM-1) ], X Me B 4F AKL 2 AR B3 0E 41 A8 & E AT 2tk AR s 518 P Rk 1
(APACHE 1) ¥4 JF B B = PFAl (SOFA) 1743, 9 g i PCR ORI G2 W BH ik 23 A L7 IncRNA CRNDE
FI SIRT1 7K ; Pearson /M1 MEERITE AKIL S8 11135 IncRNA CRNDE SIRT1 /K5 APACHE 11 343 . SOFA #¥43  F i
VAR ARG ; Cox [0 I 43 BT Bk T E AKIL 3% 28 d NBET- RIS M N 225 52380 T VRERAE (ROC) i £ 3 411 1L 375
IncRNA CRNDE SIRT1 7K Tl it B AKI % 28 d WFET-HINME, SR S B i, PR AE 4L 0K |
Cys-CZETHE (P<0.05) |, MeTRAE AKI 41.03%  Cys-C . SCr . BUN \NGAL KIM-1 B.3E T} ( P<0.05) ; 5 MeFF At 40 Lo &, ke
FEAE AKI 20 APACHE 1743 .SOFA 343 . Cys-C .SCr .BUN \NGAL KIM-1 & T8 (P<0.05) , fEHEXT IELH MR oE
20 MeFEAE AKI ZH 3% IncRNA CRNDE /K -4 ¥k J1 5, SIRT1 7K 4R YRk I AIG ( F/P = 2 222.437/<0.001 ,257. 866/ <
0.001) , [ 39, 113, I IRRTEAE AKL 235 1175 IncRNA CRNDE 7K AR R 15, SIRT1 7K IR AR (F/P = 126.602/ <
0.001.117.367/<0.001) . FETEHE AKI 5 3% IncRNA CRNDE 7K°F-5 SIRT1 £ M1 ¢ (+/P=-0.605/<0.001) , 5
APACHE I #¥43 SOFA 343 Cys-C.SCr . BUN NGAL KIM-1 £ IEAH3 (/P =0.542/<0.001.,0.503/<0.001 ,0.489/<0.001
0.471/<0.001,0.425/<0.001,0.413/<0.001,0.538/<0.001) ; fl 3 SIRT1 /K15 APACHE II3F 43, SOFA P43 Cys-C,
SCr .BUN NGAL KIM-1 £ 1 #H 3¢ (/P = - 0.526/<0.001 , - 0.514/<0.001 , - 0.505/<0.001 , — 0.493/<0.001 , - 0.481/<
0.001,-0.429/<0.001,-0.519/<0.001) . SAAE WA L, JET- W4 APACHE 11 3F43 SOFA 7¥43 Cys-C,SCr,BUN
NGAL KIM-1.,IncRNA CRNDE & 2 715, SIRT1 i &A% (1/P=7.356/<0.001 ,12.000/<0.001 ,33.798/<0.001 ,7.028/<
0.001.8.183/<0.001,5.065/<0.001 . 8.820/<0.001 ,19.668/<0.001,10.988/<0.001) , APACHE Il ¥/} .SOFA {4}
75 . Cys-C 75 .SCr 5 .BUN 5 \NGAL {7 . KIM-1 7% . IncRNA CRNDE 75 )2 EEAE AKIL 523 28 d PAE T F s 7 5 6 1A
Z[OR(95%CI)=1.998 (1.147 ~3.479) . 1.868 (1.142~3.056) .2.016 (1.115~3.643) . 1.685 (1.143 ~2.485) . 1.960
(1.208~3.181) ,2.237 (1.176~4.254) 2.113(1.209 ~3.694) .2.601( 1.336~5.065) ], SIRT1 f &M 7 {9 KN E [ OR
(95%CI) = 0.442(0.279~0.700) ] , I3 IncRNA CRNDE SIRT1 K i B4 Hl I I 359 AKT 3 28 d INAE T 1 £k
FHIFL(AUC) 4331 24 0.787 ,0.816.,0.905 , 5 # A T A9 AUC &b 35 & T 500 Wi ( Z/P = 1.758/<0.001 , 1.431/<
0.001) Z5iE  MEFEIE AKI SB35 L7 IncRNA CRNDE £ 533k, SIRT1 2K3KiE, =& 5 AKI 4+ F 0545 528 d
PTG ARG, FT S B S0 28 d NAET DL

[R82iA)]  BRERAE 2P 07 K EEAR S0 RNA 45 B R 22 R k5 N LB BRI IR 7 1 2 B i i o
W5 Wa

[FESZES] R631;R692 [ SCERERIRAE] A

Relationship between serum IncRNA CRNDE and SIRT1 mRNA levels and stage of acute kidney injury and prognosis
within 28 days in patients with sepsis acute kidney injury Ma Li, Wang Chengli, Li Gang, He Mingsen. Department of
Critical Care Medicine, 3201 Hospital Affiliated to Xi “an Jiaotong University School of Medicine, Shaanxi, Hanzhong
723000, China
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[ Abstract] Objective To investigate the relationship between serum long non coding RNA colorectal neoplasia dif-
ferentially expressed gene (IncRNA CRNDE) and silencing information regulator 1 (SIRT1) levels and the stage of AKI and
prognosis within 28 days in patients with sepsis acute kidney injury (AKI).Methods From February 2021 to July 2024, 102
patients with sepsis AKI admitted to the Department of Critical Care Medicine, 3201 Hospital Affiliated to Xi ' an Jiaotong
University School of Medicine were selected as the sepsis AKI group, 93 patients with simple sepsis as the sepsis group, an-
other 102 patients who underwent health checkups in hospitals during the same period were selected as the healthy control
group. According to the AKI staging criteria, the patients with sepsis AKI group were divided into: 23 cases AKI stage I, 43
cases AKI stage II and 36 cases AKI stage Ill. According to the 28-day survival of patients with sepsis AKI, they were divid-
ed into survival subgroup 81 cases (survived within 28 days) and death subgroup 21 cases (died within 28 days). The clinical
data of the subjects at admission were collected and the serum kidney injury indicators [ cystatin C (Cys-C), creatinine (SCr),
blood urea nitrogen (BUN), neutrophil-gelatinase-associated lipid carrier protein (NGAL), kidney injury molecule-1 (KIM-1) ]
were detected. Acute physiology and chronic health evaluation I (APACHE 1II) score and sequential organ failure assessment
(SOFA) score at admission were performed in sepsis AKI group and sepsis group. Serum IncRNA CRNDE and SIRT1 levels
were detected by fluorescence quantitative PCR and enzyme-linked immunosorbent assay, respectively. The correlation of ser-
um IncRNA CRNDE and SIRT1 levels with APACHE I score, SOFA score and kidney injury indicators in patients with sep-
sis AKI was analyzed by Pearson method. Cox regression analysis was performed to analyze the influencing factors of death
within 28 days in patients with sepsis AKI. Receiver operating characteristic (ROC) curve was used to evaluate the value of
serum IncRNA CRNDE and SIRT1 levels in predicting death within 28 days in patients with sepsis AKI. Results Compared
with healthy control group, heart rate and Cys-C in sepsis group were significantly increased ( ¢/P=15.929/<0.001, 9.070/<
0.001), and heart rate, Cys-C, SCr, BUN, NGAL and KIM-1 in sepsis AKI group were significantly increased ( #/P=16.577/<
0.001, 58.367/<0.001, 74.060/<0.001, 31.215/<0.001, 37.756/<0.001, 30.060/<0.001); compared with sepsis group,
APACHE 1I score, SOFA score, Cys-C, SCr, BUN, NGAL and KIM-1 in sepsis AKI group were significantly increased
(/P=14.009/<0.001, 14.997/<0.001, 54.223/<0.001, 68.920/<0.001, 29.031/<0.001, 34.946/<0.001, 28.389/<0.001). Serum In-
cRNA CRNDE Ilevels in healthy control group, sepsis group and sepsis AKI group were increased successively, and serum
SIRTI levels were decreased successively ( F/P=2 222.437/<0.001, 257.866/<0.001). Serum IncRNA CRNDE levels in
patients with AKI stage I, AKI stage II and AKI stage Il were increased successively, while SIRT1 levels were decreased
successively (F/P=126.602/<0.001, 117.367/<0.001). Serum IncRNA CRNDE levels in patients with sepsis AKI was negatively
correlated with SIRT1 ( /P=—0.605/<0.001), and positively correlated with APACHE II score, SOFA score, Cys-C, SCr,
BUN, NGAL and KIM-1 (/P=0.542/<0.001, 0.503/<0.001, 0.489/<0.001, 0.471/<0.001, 0.425/<0.001, 0.413/<0.001, 0.538/<
0.001); serum SIRT1 levels was negatively correlated with APACHE 1I score, SOFA score, Cys-C, SCr, BUN, NGAL and
KIM-1 (1/P=-0.526/<0.001, —0.514/<0.001, —0.505/<0.001, —0.493/<0.001, —0.481/<0.001, -0.429/<0.001, —0.519/<0.001).
Compared with survival subgroup, APACHE 1l score, SOFA score, Cys-C, SCr, BUN, NGAL, KIM-1 and IncRNA CRNDE
in death subgroup were significantly increased, while SIRT1 was significantly decreased ( #/P=7.356/<0.001, 12.000/<0.001,
33.798/<0.001, 7.028/<0.001, 8.183/<0.001, 5.065/<0.001, 8.820/<0.001, 19.668/<0.001, 10.988/<0.001). High APACHE II
score, high SOFA score, high Cys-C, high SCr, high BUN, high NGAL, high KIM-1 and high IncRNA CRNDE were all inde-
pendent risk factors for death within 28 days in patients with sepsis AKI, and high SIRT1 was independent protective factor
[ OR(95% CI)=1.998 (1.147-3.479), 1.868 (1.142-3.056), 2.016 (1.115-3.643), 1.685 (1.143-2.485), 1.960 (1.208-3.181),
2.237 (1.176-4.254), 2.113 (1.209-3.694), 2.601 (1.336-5.065), 0.442 (0.279-0.700) ] . The area under curve (AUC) of serum
IncRNA CRNDE, SIRT1 and their combination in predicting death within 28 days in patients with sepsis AKI were 0.787,
0.816 and 0.905, respectively, the AUC predicted by the combination of the two was significantly higher than that predicted by
IncRNA CRNDE and SIRT1 alone ( Z=1.758, 1.431, all P<0.001). Conclusion Serum IncRNA CRNDE expression was
high and SIRT1 expression was low in patients with sepsis AKI, both of which were correlated with the stage of AKI, kidney
injury indicators and prognosis within 28 days, and could help predict death within 28 days.

[ Key words] Sepsis acute kidney injury; Long non coding RNA colorectal neoplasia differentially expressed gene; Si-
lencing information regulator 1; Stage of acute kidney injury; Prognosis

WREEREVE N 4 B RYE R VLR BAERED | BRFEMZ  injury, AKD) J2 e 55 i & JR ib 2 vl fie % DL A g ™ 2 1)
R IIRER L g SE BB (acute kidney  IFARERZ —  RIUNE DIRETR DAL, B /ME T R 40



-+ 794 - FEMER A& 2025 4F 7 A5 24 455 7] Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7

ZHUATE e R A N TR R I 28 E
TREREAS 25 A1, B B i st R 3k iUk
JEE VR S = 1 AR W bR R AKL BRI W B
WEE N, KEEIESHYS RNA (long non-coding RNA | In-
cRNA) B # & ¥l 2 5 e 8 i 19 & Rk B,
IncRNA 25 B 17 I3 22 57 6 38 3L A ( colorectal neoplasia
diferentially expressed gene, CRNDE ) i 4] # 1A by & 4%
BB IncRNA | J5 & BULE 2 FlUih g v S0 2638
Hrfr IncRNA CRNDE 1% 58 3R 38 5 48 1 = Fi 24 g
JHT-4 5%, H IncRNA CRNDE A 3 32 14 5 48 1 52 o7 Al
ODAAEAT-2 5 MEERN & E R RS TURER
YE5 A F 1 (silencing information regulator 1,SIRT1) Jj&
TR P P M4y A T R A A 1 B 2L Bk Bl , T = 5
BUAAR I 9P RN AR AR 38 55 19 12 72 SIRT1 514
T EEEIE 5 | 0 9 1k S, S5 STRT AT 9 e 2 i
SR AKT™® SR IncRNA CRNDE SIRT1 275 50
WRBERE AKT £ 35 95 155 R B R LI o NV 48 AR AF
FEIRIE MR AE AKT H 34 113 IncRNA CRNDE | SIRT1
L 7 B R R U (R S | DI Ry A e B
AKI B35 Tl AR AR i  iRIE IR

1 &ER5H®

1.1 IRPRWERE BEHL 2021 4F 2 H—2024 4 7 A 154
S A BB R = = O — EE B A E A RHSOA 1Y
e #EAE AKL B35 102 B0 R #E9E AKL 41, 55 61 i, %«
41 1] AFWE 42 ~77(57.26+7.18) % 5 B4 e 50 H
93 41| Ay e w AE 4L, B 53 i, L 40 i, AF % 40 ~ 76
(56.98+6.83) %, FR#EAE AKI AR 4 AKI 2 3 b5
W ook T30 23 o 11309 43 491 43 36 f91]; AR 3 e
BT AKL 85 28 d AEAAIE BL o M AR AR 2 81 5] (28
d WAATE ) FISET2H 21 4 (28 d NAET) . e HF]
W= B (AR #5102 B fil 3 ) B2, 55 58 4], %t
44 f5] AEHEY 40~74(56.81+7.03) % . ABFFEE 43815
BE B A8 B2 51 23 4t 7 ( LLSC-KYLW-2021-002) , % i,
R AV R B B S S

1.2 RBIEEEbaE (1) ARRIE: OFF & M IE
LWHFREDT , @454 AKL B2 Wiz ™ @ 4FE i > 18
2 @BERIRKTOR e, (2) HEERARiE: O ARG
72 h NFETS; @ik 2 Al S dE 2 sOR B
JIES7 st 3 5 B MV R G RS g o8 A B iz
1.3 WIS bR5 ik

13,1 I AR R AR BV« OB A B B A7 3 3
) AR MR FEEE(BMI) JRFE B O R
ﬁ( F=N (WA \%ﬁ(ﬁ\?lbﬁ) ,Xﬂ‘%ﬁﬁﬁ AKI 2H A0 e 55
REAH R H VAT A v A e 58 M@ R T

(APACHE 1) ¥F4) 7518 B =2l P44 (SOFA ) P41,
1.3.2 BRI . T8 E ABE 24 h N il EREXT
HE ARG o) SR AR 1 =25 IR R IR UL 10 ml , 250573 25 1L
B (215 ml) -70°CPRAF, HEREAT S AR 7R (29 2 ml)
Phgx A s A A (b 28 B AR RHEE 23 |, HF-240) A6
MIEMEIIZ C(Cys-C) (ML ALEF (SCr) | 1L JR 2 % ( BUN)
IR 5 Tl B e 28 W 38390 & (1A Y M A A D
YH1165 , YH1053 ) A5 1fi 375 H P47 240 A B e il A DG i ot
BEAE A (NGAL) 'EHif53F-1(KIM-1) 7KF-
1.3.3  IfiL¥& IncRNA CRNDE (SIRT1 7K SF-A6: 0 ; 5% FH 2¢
JtE R PCR #4637 IncRNA CRNDE,, B 43 ifi 175 fift
ZR(#) 1.5 ml) , TRIzol 355 & (35 [ Invitrogen 2\ A,
SG-6138) MIMLTE o HE R RNA |, FH 306 5% s 3570 & (78
LARBIR AW N, 2030M) 5 8B BE <DNA, 7 S2i}
PCR R4 (ERMG T HE AW 7, Mx3005P ) H i
PCR M IREY (3£ H Invitrogen A Al ,SG-7128) # 47
P, PIGARR 35 Wl FE . PCR ALIRA W) 13 pl,
LRUFGIH4%5 2 pl, ¢DNA 3 pl, BAMAFER K 2 35
wlo S &5 96°C Ab B 190 s .95°C H#4E 14 s 28
69°CHFFEE 21 s iRk, 75C FF4E 19 s HEAH, 3t 43 75
W, FOLIERIR A A RIS 1 75 B, 510 51 an
F,IncRNA CRNDE [ ¥i7: 5'-TGAAGGAAGGAAGTGGT-
GGTGCA-3', F i : 5'-ACCAGTGGCATCCTACAAGATTC-
3';GAPDH I ¥f#.5'-CGTCGTATTGGATTTAGG-3', T ij%:
5'-GAGCTTGACTTAGCCTTG-3', L) GAPDH H N %,
244318 IncRNA CRNDE X #iAH

SR ELISA 35 I %€ 113 SIRT1 /K-F, HUHE A Y
MR (29 1.5 ml) 4% BGR & (R s 4w A
A], YH5109) BaEH 5, (i FH AR AL (BRI T AR A A
], Gemini XPS)JlI%E SIRT1 T 450 nm 4L FIWOGREE | it
. SIRT1 /KF-
1.4 SEitF05: SRJH SPSS 25.0 A4y Mk, 1t
BB IR A B L (% ) 6o, 21 18] FLBR H x2 #6
B IEASME R ORI xas 21,2 I LT ¢ K6
5, Z2 4 0] LR BRI 3R 5 22 430, A 1) i — 25 P
44T LSD-¢ 7IK{TL\QI/E\;Pearson A M MEBEIE AKT HA I
7% IncRNA CRNDE ., SIRT1 7k ¥ 55 APACHE II3¥F 43,
SOFA 155 B HRFRAAHSCHE: ; ZIH KR Cox I3
MEFEIE AKT 5 28 d PNAET 52 R 2 5 320 % TAE
FEAE (ROC) HIZEPEA L% IncRNA CRNDE (SIRT1 5]
MERERE AKL f8 7% 28 d NFE T MMM, il 2 1 R
(AUC) tLBCRH Z KiK., P<0.05 22 5 A Sit ¢
2 &% B
2.1 3 HIGIR TR i PE AN S e bR g 3
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LA AR BMI A= R R4 it24 8 L (P>0.05) .
S Bt B4 A, MREESE 4 0 % | Cys-C W 3 T+
(P<0.05), M B SE AKI 41 0> %% | Cys-C ., SCr, BUN,
NGAL KIM-1 B #7155 (P<0.05) . 5 MFEAEH LA,
WRFEAE AKL ZH 2 i IR 0o 2% Il Hs s2 Le A B IR
o S LU A5 geE o S L) 25 R E ST L (P>
0.05) ,APACHE I #¥43 .SOFA #£4) Cys-C .SCr .BUN
NGAL KIM-1 & 37+ ( P<0.05) , L% 1,

2.2 3 417 IncRNA CRNDE F1 SIRT1 7K F F 45
REFEXT IR | M B 0 41 M 72 AE AKT 4 17 IncRNA
CRNDE 7K *F 4 Y& IF & , SIRT1 7K AR IR FE A (P <
0.01), %2,

T2 fE BT AR MR A 2 | e FEAE AKT 41U 7 IncRNA
CRNDE #1 SIRT1 /K- HL#E ()
Tab.2  Comparison of serum IncRNA CRNDE and SIRTI levels

among healthy control group, sepsis group, and sepsis

AKI group
4 ik IncRNA CRNDE SIRT1( wg/L)
RN IR 20 102 1.00+0.04 15.08+3.37
MerEdE 93 2.59+0.33" 11.04£2.28*
MeEEIE AKL 41 102 4.61+0.58% 7.13+1.45%
F14 2222.437 257.866
P{H <0.001 <0.001
VE SO AL LA, P<0.05 5 SIKFRAELL LLAL " P<0.05.,

2.3 N[A] AKI 43 9 Mk 35 0 AKT B2 3% 175 IncRNA
CRNDE SIRT1 /K FEb#  AKL 139, 10399 I 99 Bk 5
it AKI H2 3 1% IncRNA CRNDE 7K “F- & & FF &5,
SIRT1 KRR FEAL (P<0.01) , WL5& 3,

Fz3 A AKI M IE AKL A5 L7 IncRNA CRNDE
SIRT1 /K-F- Hes
Tab.3 Comparison of serum IncRNA CRNDE and SIRT1 levels in

(xs)

AKI patients with different stages of sepsis

HoHl ik IncRNA CRNDE SIRT1 ( pg/L)
1 23 3.08+0.37 10.71+2.44
11 47 43 4.55+0.49° 7.62+1.61°
Il E:E] 36 5.66+0.82% 4.26+0.63"
F1H 126.602 117.367
P1iA <0.001 <0.001

a5 T, *P<0.05; 5 T WA LLE: , " P<0.05,

2.4 JRFEAE AKI 35 M7 IncRNA CRNDE (SIRT1 7K
V-5 APACHE I1iF43 SOFA ¥F43 B #0546 b5 04
P Pearson 3% 0 AT & BL, M FAE AKI BB 3% L3
IncRNA CRNDE /K35 SIRT1 £ 415, 5 APACHE
I #£43 .SOFA 43  Cys-C . SCr BUN NGAL KIM-1 £
EAHSE(P<0.01) ; 1ML SIRT1 /K V-5 APACHE 11 3
43 SOFA 43 Cys-C SCr . BUN NGAL KIM-1 & 14

R XS IR MREAELH MRREAE AKT ZHLIG R BORE 15 PP R B0 O Fa A LA

Tab.1 Comparison of clinical data, scores, and kidney injury indicators among the healthy control group, sepsis group, and sepsis
AKI group

WoH {@HEXTHRZH (n=102) MEFFAEA (n=93)  MEFAE AKI41(n=102) X2/t/F1H P
BIHI(%) ] 58(56.86) 53(56.99) 61(59.80) 0.228 0.892
AR (x5, %) 56.81+7.03 56.98+6.83 57.26+7.18 0.107 0.899
BMI(#xs,kg/m?) 21.98+2.35 21.85+2.46 22.37+2.63 1.176 0.310
i FE (xxs,d) - 7.06+1.04 7.31+1.15 1.587 0.114
R FI(%) ] Jili 45 - 10(10.75) 13(12.74) 0.186 0.667

THIL R Gk - 27(29.03) 25(24.51)

IR B A - 16(17.20) 20(19.61)

Z ki - 23(24.73) 19(18.63)

HoAh - 17(18.28) 25(24.51)
Lo (x5, K/ min) 81.59+7.16 103.28+11.53" 105.72+12.84* 153.703 <0.001
BIREL B (%) ] o AL B - 33(35.48) 39(38.24) 0.158 0.691

W DRI s - 21(22.58) 27(26.47) 0.397 0.529

SeE 0o - 13(13.98) 14(13.73) 0.003 0.959
APACHE T V¥4 (x+s,51) - 14.69+2.41 21.75+4.28" 14.009 <0.001
SOFA P43 (%5, 4%) - 7.42+1.35 11.48+2.27" 14.997 <0.001
Cys-C(x+s, mg/L) 0.78+0.12 0.93+0.11° 5.97+0.89% 3125.537 <0.001
SCr(%+s, umol/L) 85.91+11.86 89.32+13.37 319.47+29.56* 4 454.407 <0.001
BUN( #+s, mmol/L) 5.06+1.13 5.29+1.25 16.31+3.46% 824.747 <0.001
NGAL(&+s, pg/L) 58.65+11.04 61.72+11.37 149.27+21.58% 1 099.391 <0.001
KIM-1(%+s, pg/L) 4.31+0.58 4.48+0.69 22.37+6.04% 841.434 <0.001

T SRR R LA, " P<0.05 5 5 MR IE 20 L 5%, " P<0.05,
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X (P<0.01), W% 4,

R4 RBFIE AKL HH I T IncRNA CRNDE , SIRT1 7K F 5
APACHE 11343 . SOFA 343 | B 45455 F8 A5 AR e 1

Tab.4  Correlation analysis between serum IncRNA CRNDE,
SIRT1 levels and APACHE II score, SOFA score, and
renal injury indicators in AKI patients with sepsis
- IncRNA CRNDE SIRT1

R - - - -
r {8 P1H r {8 P1H

SIRT1 -0.605 <0.001 - -

APACHE I 343 0.542 <0.001 -0.526 <0.001

SOFA 743 0.503 <0.001 -0.514 <0.001

Cys-C 0.489 <0.001 -0.505 <0.001

SCr 0.471 <0.001 -0.493 <0.001

BUN 0.425 <0.001 -0.481 <0.001

NGAL 0.413 <0.001 -0.429 <0.001

KIM-1 0.538 <0.001 -0.519 <0.001

2.5 ARG MEEHE AKL B Im R TERE 374 F1E 4
DidEbr e 2 S P A% BMI R 2 5 I O
e IR S B W DR S B S0 R 4B 22 S
TG L (P>0.05), FET-4 APACHE 1T ¥
43 SOFA 743 Cys-C .SCr . BUN \NGAL KIM-1 & F 4=
W4 (P<0.01) , W5,

F5 ARG MTEIE AKL G R BER E 5 BB 56 b
e
Tab.5 Comparison of clinical data, scores, and renal injury indi-

cators of AKI patients with different prognoses of sepsis

B#l(%)] 47(58.02) 14(66.67)  0.518 0.472
AEIA (ks , %) 57.22+7.14 57.41£7.33  0.108 0.914
BMI(&+s,kg/m?) 22.41+2.73 22.22+2.24  0.294  0.769
W (s, d) 7.28+1.09 7.43x1.38  0.531  0.597
WHE (%) ] 0.945 0.331
Jiti & 9(11.11) 4(19.05)

WAk R G ke 19(23.46) 6(28.57)

Ji REE ¢ 15(18.52) 5(23.81)

Z Rk 15(18.52) 4(19.05)

HoAthy 23(28.40) 2(9.52)

LF (s, YK/ min) 105.52+12.69  106.49+13.42  0.309  0.758
BIFELBI(%) ]

fR I 5 32(39.51) 7(33.33) 0.269  0.604
BE IR L 20(24.69) 7(33.33) 0.640  0.424
e 10(12.35) 4(19.05) 0.633  0.426
APACHE T3 (ass,53)  20.16+4.13 27.88+4.86  7.356 <0.001
SOFA PF43 (x+s,47) 10.09+2.07 16.84+3.04  12.000 <0.001
Cys-C(z+s,mg/L) 4.4120.77 11.99+1.35  33.798 <0.001
SCr(xs, pmol/L) 308.92+27.48  360.16+37.58 7.028 <0.001
BUN( x+s, mmol/L) 14.88+3.31 21.83+4.04  8.183 <0.001
NGAL(xs,ng/L) 143.73+20.25  170.64+26.71  5.065 <0.001
KIM-1(x+s, pg/L) 19.68+5.79 32.75£7.00  8.820 <0.001

2.6 A[ET G MERAE AKIL B35 0% IncRNA CRNDE
FISIRT1 AL SAF WA L, FE T W 40 1l
IncRNA CRNDE 7KF-F 5, SIRT1 7K FR#{% (P<0.01)
W6,

R 6 B MAERE AKI #4 Il 7 IncRNA CRNDE , SIRTI
KA (wss)
Tab.6 Comparison of serum IncRNA CRNDE and SIRT1 levels in

AKI patients with different prognoses of sepsis

4 5l % IncRNA CRNDE SIRT1( pg/L)
HEAEWA 81 4.0120.49 7.95+1.59
FETAH 21 6.92+0.93 3.97+0.91
¢ 19.668 10.988
P1H <0.001 <0.001

2.7 Cox [IHAHT MeFEAE AKT H 35 28 d NIET-AYR
MR R DUMGERAE AKT 5 28 d IR RAET R [N AR
H(4AE=0,5ET-=1), Lk APACHE I #¥4} SOFA ¥
41 Cys-C ., SCr, BUN, NGAL, KIM-1, IncRNA CRNDE ,
SIRT1 (3420 SEIE ) y A AS s 31T 2 &R Cox [H1IH 43
Br, &I APACHE I¥-435 (SOFA 435  Cys-C = ,SCr
/& BUN 55 NGAL 55 KIM-1 & .IncRNA CRNDE 25142
WRFHAE AKT B 28 d PNAET AU SR R 2 SIRTI &
TSR R R (P<0.05 5 P<0.01) , WK 7,

R 7 Cox FIHAHIMARAE AKL B3 28 d MAET R K %

Tab.7 Cox regression analysis of factors influencing 28 day mor-
tality in AKI patients with sepsis

HAz BIH SEH Waldfi P{i OR{i  95%CI

APACHE IBT43E  0.692 0.283  5.979 0.014 1.998 1.147~3.479

SOFA 435 0.625 0.251 6.200 0.013 1.868 1.142~3.056

Cys-C 0.701 0.302 5.388 0.020 2.016 1.115~3.643
SCr & 0.522 0.198 6.950 0.008 1.685 1.143~2.485
BUN 0.673 0.247 7.424 0.006 1.960 1.208~3.181
NGAL & 0.805 0.328 6.023 0.014 2.237 1.176~4.254
KIM-1 & 0.748 0.285 6.888 0.009 2.113 1.209~3.694

IncRNA CRNDE # 0.956 0.340 7.906 0.005 2.601 1.336~5.065
SIRT1 -0.817 0.235 12.087 0.001 0.442 0.279~0.700

2.8 Ifil7 IncRNA CRNDE SIRT1 X} MFE4E AKI %
28 d WAETZ M FUMAN(H DAL 7 IncRNA CRNDE |
SIRT1 7K R 5625 &, UM R E AKT S 28 d N2
HICT RS A 22 ROC 4k | 455 WoR | I3 In-
cRNA CRNDE SIRT1 K 7 35 Bk A& il il e 30 AKI A2
# 28 d NAET- /Y AUC 4334 0.787.0.816 ,0.905, H
HR A XA T A AUC 2 3% 5 F IncRNA CRNDE |
SIRT1 B ¥ ( Z/P=1.758/<0.001 ,1.431/<0.001) ,
W8 K1,
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%8 il IncRNA CRNDE ,SIRT1 Xf Jt 84 AKI % 28 d N
FETZ 1Y T A 1
Tab.8 The predictive value of serum IncRNA CRNDE and SIRT1
for 28 day mortality in sepsis AKI patients

B o LB
OB ORI AUC 95%CI  HUBIE WRIE o
IncRNA CRNDE  5.97 0.787 0.678~0.897 0.739 0.708 0.447
SIRT1 6.03 pg/L 0.816 0.718~0.913 0.826 0.729 0.555
THBEA 0.905 0.833~0.977 0.968 0.699 0.667
1.oF
0.8+ H
s 0-6F
i I
B
0.4F
IncRNA CRNDE
nals — SIRTI\ .
[UEAISE
=
0 1 1 |

| |
0 02 04 06 08 L0
15 2

B 1 Ifi¥4 IncRNA CRNDE SIRT1 Tl Jfk #E 5 AKI f35 28 d
WAET-H) ROC £k
Fig. 1 ROC curves of serum IncRNA CRNDE and SIRTI
predicting 28 day mortality in sepsis AKI patients
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[# ZE] BM BWRSHIFORERES TR E5IRYT 0 1 28 A T 0B A F B 7 8 L KOk i
3 T 4 2R -9 ( MMP-9) B B4 Rk ( BNP) (% B ( ALD) /K-FRYS2 MR, JF7ik  BEE 2022 4E 7 H—2024 4E 7
A iv64s B a0 S e A IR D AR H RS 124 BTSN & i IR BEHLAC T R k4 ot Bl 595 4, 45
62 i, X IR T LA T BRI EEAR T IR PR AL T LIS A TR D IR BRI G T BRI B IR TP 85 R 9T T B h 2 A
TRYT S HUS TEAR BB I AT A B 2 x| ILBSIRYT RIS D INBETE AR [ 20 O B A M N AZ (LVESD) ZE LB &P IR
WM (LVEDD) \Z2.0 % 5 4340 (LVEF) AR H & (SV) ] O AR B HE4R[ 24 h IE# R-R WMIHAARMEZE (SDNN) |
24 h JEZE 5 min IEH R-R [EIARHE (SDANN) AHARIEH R-R [EHI24 A4 7AR (rMSSD) ] .24 h Lo HL RIZ 54 [ PR [F]
W1 .QTc [E]3] 24 hQ-T [ HAAE S5 (24 hQTV) ] ML 3% F[ MMP-9 BNP \ALD | A2 -18 (IL-1B) \IL-6 =i # C [ hi 2k
[ (hs-CRP) J/KF, &R WFIRHABEGREAREN 91.94% , 7 T X BB 75.81% (x2/P=15.962/0.015) ; iGJ7 2
A5 ,2 4 LVESD \LVEDD /K FF#AIK, LVEF SV KT &, ELF 58 41 58 38 BRAK/ T =i i R T R4 (/P =3.617/<
0.001,3.043/0.003,2.805/0.006 ,6.345/<0.001) ;3357 2 I~ H J5 ,2 41 SDNN SDANN ,rMSSD 57+ , ELF 9% 41 T i i
KT XS B (+/P=10.585/0.006 ,4.982/<0.001,10.392/0.003 ) ;3697 2 I~ H J5,2 41 QTc [EHAREAK, PR [A1}H .24 hQTV
THEr, BT B AR/ TH & i B R T3 IR 4 (1/P=3.596/<0.001 .3.312/0.001 .8.580/<0.001) ; V&¥7 2 N H G, 2 41
I35 MMP-9 BNP | ALD 7K 38367 H MK, B8 4K F X R 20 (+/P = 16.429/<0.001 , 16.866/<0.001 , 14.559/<
0.001) ;3897 2 N A JF,2 41 IL-1B . IL-6  hs-CRP /K -3 REAL, BLWFoR ALK T X IR 4 (1/P=6.148/<0.001,11.977/<
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The effect of joint of Shensong Yangxin Capsules and calcium dibutyryladenosine cyclophosphate on heart failure with
concurrent arrhythmia and its impacts on serum MMP-9, BNP, and ALD Li Zhigiang* , Zhang Yu, Niu Jingxia, Li
Jie, Ji Bin." Department of Pharmacy, Shanxi Traditional Chinese Medicine Hospital, Shanxi , Taiyuan 030012, China
Funding program: Research Project of Shanxi Provincial Health Commission (2021079)
Corresponding author: Li Jie, E-mail. 253855027@ qq.com

[ Abstract] Objective To investigate the therapeutic effect of joint of Shensong Yangxin Capsules and calcium dibu-
tyryladenosine cyclophosphate on patients with heart failure with concurrent arrhythmia, and its impacts on serum matrix met-
alloproteinase-9 (MMP-9), B-type natriuretic peptide (BNP), and aldosterone (ALD). Methods From July 2022 to July 2024,
124 patients with heart failure with concurrent arrhythmia treated in our hospital were regarded as the study subjects and in-
cluded into the control group and the joint group, each with 62 patients. The control group adopted calcium dibutyryladenosine
cyclophosphate, while the joint group adopted joint of Shensong Yangxin Capsules and calcium dibutyryladenosine cyclophos-

phate. After treatment, the clinical therapeutic effect, cardiac function indicators [ left ventricular end systolic diameter
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(LVESD), left ventricular end diastolic diameter (LVEDD), left ventricular ejection fraction (LVEF), and stroke volume (SV)],

arrhythmia indicators [ 24h standard deviation of normal R-R interval (SDNN), 24h continuous 5-minute standard deviation of

normal R-R interval (SDANN), and root mean square of adjacent normal R-R interval differences (rMSSD) ], 24h electrocar-

diogram parameters [ PR interval, QTc interval, and 24h Q-T interval variability (24h QTV)], serum factors [ matrix metallo-
proteinase-9 (MMP-9), B-type natriuretic peptide (BNP), aldosterone (ALD), interleukin-1B (IL-1B), IL-6, and high-sensitivity

C-reactive protein (hs-CRP)], and safety were evaluated. Results

The joint group showed clearly better therapeutic effects

than the control group (P<0.05). After treatment, the various indicators showed clear differences compared to before treatment
(X’/P=5.962/0.015), and the joint group had clearly lower LVESD( t=3.617,P<0.01), LVEDD( t=3.043, P=0.003), QTc
(t=3.312,P=0.001), MMP-9( t=16.429, P<0.01), BNP( t=16.866, P<0.01), ALD( t=14.559, P<0.01), IL-1B( t=6.148, P<
0.01), IL-6( t=11.977,P<0.01) ,and hs-CRP( t=10.736, P<0.01) than control group, and clearly higher LVEF ( t=2.805, P=
0.006), SV(t=6.345, P<0.001), SDNN( t=10.585, P=0.006), SDANN( t=4.982, P<0.001), rMSSD( t=10.392, P=0.003) .
PR interval( £=3.592, P<0.01), 24h QTV ( t=8.580, P<0.01) than control group. In the safety analysis, there was no clear

difference in adverse reactions between two groups (P>0.05). Conclusion The joint of Shensong Yangxin Capsules and calci-

um dibutyryladenosine cyclophosphate can clearly improve the clinical therapeutic effect of patients with heart failure with

concurrent arrhythmia, promote the recovery of heart function, alleviate arrhythmia, inhibit inflammatory factors, and have high

safety.
[ Key words ]

Clinical therapeutic effect
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Tab.1  Comparison of clinical data between control group and
combination group
n H (Xj ngzﬁ) (Efia% X/ P
A BI(%)] 5B 29(46.77) 32(51.61) 0.290  0.590
4 33(53.23) 30(48.39)
AERY (x2s, %) 67.77+7.39 68.66+7.38  0.671  0.503
TR (s, 4E) 3.51£0.75 3.6220.79  0.795 0.428
LIIRESF ) Mm% 33(53.23) 31(50.00) 0.129  0.719

V& 29(46.77) 31(50.00)
TR 25(40.32) 21(33.87) 0.553  0.457
1R IR 95 19(30.65) 21(33.87) 0.148  0.701
Pk B LR 18(29.03) 20(32.26) 0.152  0.697
WA 5 24(38.71) 26(41.94) 0.134  0.714
RIS 28(45.16) 30(48.39) 0.130  0.719

1.2 JRBIEERRME (1) AR OFF A E L
TR WORIA TR ) ' A OG0 R 1 S A
;@20 i R A B2 D R Q38 [E A 2.0 IR
P2 (NYHA) 43 o MR s IV &, (2) HEBRbRifE. O
B IFHABNERR DI REAS 235 s QXA YT i il HT Y 259 i
8 QA HoAb O M R &

1.3 JRITUNE BT L RE YT, AL g
ML I Ag O 7 5 b/ M AR, X R4
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Tab.2 Comparison of clinical efficacy between control group and

combination group

41 B WAL Ak TR BERER)
MHRZE 62 23(37.10) 24(38.71) 15(24.19) 75.81
BT 62 37(59.68) 20(32.26)  5(8.07) 91.94
Ux* {8 U=2.861 X2=5.962
P1E 0.004 0.015

22 241RIFRIE O TNREFE AR LR IRYT R, 2 4
LVESD .LVEDD | LVEF .SV lLE 2 % L F i 2 X
(P>0.05) ;3897 2 ™ H 5,2 41 LVESD .LVEDD F&1%,
LVEF SV Jt&, BT 41 583 REA/ T im0 iR K 6t
M2 (P<0.01) , L5 3,

2.3 2HRITHIE AR E AR LI R, 2 A
SDNN SDANN , rMSSD bR B HGit# B X (P>
0.05) ;3877 2 ™ HJ5 ,2 44 SDNN SDANN . rMSSD 47
o, HAF ST 4 Tt e K T3 B 4H (P<0.01) , L3 4,

R4 WA EPITEAIRI TR O R R bR UL

Tab.4  Comparison of arrhythmia indicators between the control

(x+s,ms)

group and the combination group before and after treat-

L HE R A B — A R NYHA A7 FF 4% 5 3 4L A ment
N R L R > b 2% 2 b > Mo il 3
KB R AR UE, BARCER = (B + A %)/ B 45w SDNN SDANN rMSSD
e XIRAH  JARYFET 99.04+10.87  95.54+10.59 18.75+2.94
$x100% S
N _ . e 1 (n=62) JRIFIE 102.31£11.22 107.64=11.78  22.36+3.25
1.6 GEiF50iik SR SPSS 26.0 AP B i 47 5 W94 WUTRT 98.54+10.81  95.03:10.52  18.52+2.89
o TFEIERS G TR UL xxs FToon, A % n=62) J&JTE 125.97+13.56 118.67+12.85  29.07+3.91
Mo fFEIESS A TR TR x5 F7R, 41IA] LR (n=62) RITIG
ST ¢ K s T RORORE LUSR M R (%) s, t/P Xt HE 4 {8 1.648/0.102  6.015/<0.001  6.486/<0.001
- o] 59 . /P W4 NE 12.455/<0.001 11.209/<0.001 17.085/<0.001
RWx> K, S5 7R R AR B0, P<0.05 Sl 22 L
- V/PIEIEIRANE  10.585/0.006  4.982/<0.001 10.392/0.003
SAEGIEE L,
I S AIG T BT A D I REFE PR LA (wss
Fz3 MRASWRABITHE OTIREFEFR L (xs)
Tab.3 Comparison of cardiac function indicators between the control group and the combination group before and after treatment
A st 18] LVESD(mm) LVEDD( mm) LVEF (%) SV(L/min)
popiiEe:] JRITHT 55.75+6.45 64.24+7.41 42.37+5.25 3.04£0.47
(n=62) HWITIE 53.2426.31 61.05+7.12 47.34+5.77 4.1120.68
kel JRITHT 55.93+6.52 64.37+7.45 42.21+5.18 3.01£0.45
(n=62) beyide 49.25+5.97 57.25+6.78 50.31+6.02 4.95+0.79
t/P X IR 2 N 2.190/0.030 2.444/0.016 5.017/<0.001 10.192/<0.001
/P WFFELALNE 5.950/<0.001 5.566/<0.001 8.031/<0.001 16.802/<0.001
t/PIRYT S A B e 3.617/<0.001 3.043/0.003 2.805/0.006 6.345/<0.001
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24 24BIrRIE A LR E R JRITET,2 4
QTe [E]3] PR [H]3] .24 hQTV H# 2 F G2 L
(P>0.05) ;3877 2 N HJF,2 #4H QTc [ali 44 /4 , PR [a]
1 .24 hQTV ZEK | HWFT 4 58 34 4 e/ i KOE JE KT

&7 XRASHTANGTT RS IS RYER T KPR (ass)
Tab.7 Comparison of serum inflammatory factor levels between

the control group and the combination group before and af-

ter treatment

FHE 4 Il 4 | i IL-1B IL-6 hs-CRP
fRZH (P<0.01) , W3 5, a4 m (ng/L) (ne/L) (me/L)
XTHRAL  IRYTET 90.24%10.15 39.34x4.97 14.52+2.39
x5 XBASHRABITIIGE B LHEE L (3+s,ms) (n=62) TS5 75.31%8.52 18.64x2.85 10.30+2.08
2N NN T
Tab.5 Comparison of dynamic electrocardiograms before and after BrFEdl  3RITHT 90.97+10.24 40.02+5.01 14.64x2.45
(n=62) JJFJE  66.37+7.65 13.06+2.31 6.62+1.72
treatment  between the control group and the
o t/P XF B4 {8 8.871/<0.001 28.449/<0.001 10.488/<0.001
combination group 1/P WF5E 4L A 15.154/<0.001  38.479/<0.001 21.096/<0.001
4 it i) PR [H]3% QTe ]3] 24 h QTV t/PIBYFIGAHMEME  6.148/<0.001 11.977/<0.001 10.736/<0.001
SPHEZH IBITRT 168.85+17.85  520.34+53.07 20.24+3.08
n=62) RIS 185.36£19.55 450.25+46.02  23.58+3.35 N
(n=62) iy £8 WA SPIRA R A PERE [61(%) ]
W4l JRITRT 167.94£17.78  520.94+53.14 20.07+3.02 )
. Tab. 8 Safety comparison between control group and
(n=62) RITJG  198.41£20.84 423.67+43.31 29.24+3.97 -
1/ P 3 HELH N 1E 4.911/<0.001  7.856/<0.001  5.779/<0.001 combination group
/P HRFE A A 8.758/<0.001 11.172/<0.001 14.475/<0.001 4 e mEAE e EEEE SRER(%)
N R4
VP EIFIRAEE 3.596/<0.001  3.312/0.001  8.580/<0.001 AEAL 62 2(323)  1(1.61) 0 4.84
WSl 62 3(4.84)  2(3.23) 1(1.61) 9.68

2.5 2 ZHIBYTHIJG M MMP-9 BNP  ALD /K M 4%

JRITHT,2 41107 MMP-9 BNP (ALD 4527 L4
TR L(P>0.05) 57697 2 N, 2 4L MMP-9 .,
BNP ALD ZKFIBIRTF T AR, AR AR T X 2
(P<0.01) , L% 6,

Ro MMASHFHEIGITATE LT MMP-9 BNP ALD /K-
A (ass)

Tab.6 Comparison of serum MMP-9, BNP, and ALD levels be-

tween the control group and the combination group before

and after treatment

N MMP-9 BNP ALD
AW e (ng/L) (ng/L)
XHHRZL  JBIFET 175.75£18.57  955.37+96.54  350.31+36.05
(n=62) JBIF)F  132.04x14.21 562.34+57.21  290.45+30.06
BFFE4H JRITFET 176.24+18.62  956.93+96.63  351.07+36.14
(n=62) JAJFJE  95.15%£10.52 410.28+42.03  220.34+23.11

t/P X} B2 N AE 14.719/<0.001 27.578/<0.001 10.042/<0.001
/P WS NAE 29.856/<0.001 40.848/<0.001 23.996/<0.001

/P IR JE A ME 16.429/<0.001 16.866/<0.001 14.559/<0.001

2.6 2 AUIRYTHTIE MW R TR 1RITHET,
2 20 IL-1B IL-6 .hs-CRP /K-F b 22 R LGt & 5

(P>0.05) ;3897 2 ™ H 5,2 41 1L-1B . IL-6 .hs-CRP 7K
SRS RRA , ELBFZT AR T X IR ZH (P<0.01) , WFE 7,

2.7 2 UM 2 HREERITTEEPHAR
BV SRR IR, 2R TG 2B L (Y /P=0.479/
0.489) , L3k 8,

3 4t i

O 1R SRR A R G O IE D R A IR | 3K
O ETCIEA R AL 1 DAY 2 BRI oK,
HBiE B WRIER AR, B A RET| &K — R 5™ H 1 I
JAET S R HAE R0 1 R R LI A, R
AR 2%, AT RE 50 E B A S B 25 L O LA
SOEGYPS SR B s EZ b i = A LIS ¥ S
HRTIA RO T 0 B O BTG S 70, R RO =
JULEH B A 1P TR A R PR a0 2 O B R R A Y
FEHSY . BWRE MG R TUGERE N
G BAEEE L, T BRI S AT LIS R
VA A FIEE UG C, A2 F.0 WLAR AR, DT T
WURIWS 4 RE 77, [R1 A 47 ok S0 J A8 s 0o I £ 40, 3
LA DETIRE . S TR0 e R —Fh o 2552 )y
R, F RGNS L LR 2%
o HP AS MO A A a8 R IR T i L =
TRHEL AN RS IR R A AT LR
F+Z | A Bk BORRAT R AR 2RI A% | BlO b
Rk B N 2y 1 2 D R, LA sm =B 2
PRI AEIS B 2 O Tz Tk, A2y
FIWFFE R ], S0 5O B RE A A 1 O r AR RIS 3
TGO . IO, Z 25 )b Re i {2 k.0 L4t
LR e s A G, Wl O LA R A B s RN T i — 2D AR
PLoIEThRE . Ik, ARBFSOR T BEER B IR AT S S
e LI 3 S VAt N B R s DI e 7
HBIT Y, FRE A RIRIT ik,
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AL R TR, BF R 2 83 97 R0 3540 T X
HEA, FL.0 T RE 48 b5 15 3] 2 3% o038, Hob LVESD &
LVEDD i &%, LVEF K SV /K i FHH w8 =
T IRER IR S IR G SN TR O I REIR YT RERS A R
e B IO RE AR O A R L, DA T 2 B A
FHLANE TR, WP R ORI R R I
B LT X RO R o R AR e ) B R A, L A
I A SCHE R SDNN | SDANN  rMSSD I 2 8 & 5 1Ml
O BT AT DA R0 S e 8 0 EE I L, 24
hQTV 5 5 W I8 7™ F2 B % U AH G, i s 4l /R 3
1 QTe 4%, PR (A1 24 hQTV WZEK $7R T
Pk PR IR S B S50 S B 1T DU AR b 2% i B
AR . ATRE S SN RO B IO LA L 1 A
PR R0 R A B 2 Y 24 FRAE I OGS TR0 I
FEAPLOARE IER 67T &7 2 ik pil 28 3]0
RO LA T =T ok Pl 45 0 T e i s
WL e A G, A R O e B &, iE— 20 e
TRXFRER, A R, T BEA B AR T ESIRY T AR L,
BE TR L I REFR R

H AT 5EIA N S ME RN 5.0 77 338 1Y) e A B 1)
FHOG, O 1 30 FR A AR N RV KT ATk — 2P
JELC LA B R4 AN T, R B0 D — 22 %4k
IL-18 FIRER P B 1) % A P R IR 1 K5
1L-6 DUJ AT DASTE HLAA B 2P B 0, I A8 2 o0 0 3
Uy s hs-CRP BRI PR & FH 14 98 M B R bs s 9, FaLs 73
TR RE TG BB A MMP-9 JE—Fh &
TR AR , AT LR A AR M S BE B v i 2R gy, & S
PEBARE, O Em B O EA S R AEEY,
FECODNESS DI BERYBUE T MMP-9 783X — i F
HEELMEN ., BNP &0 Wi —Fh IR, Y
O BEGR TR H A i S B 2 S SR S WO
BERYE EFEhRZ —, ALD &—Fhih iz i 2%, il 4
T 7K ER Y- R AR, R A A 0 T e Y
KRR REYIASE Y AR g B woR, ot dl
B IL-18 . IL-6 \hs-CRP .MMP-9 BNP }2 ALD 7K-F-
W 5 AT BB R BB T AT ARG ) =i
B IF ORI E BB RN I R A K 0 ) 3
DRSS DI E Sl 11T S i R WY [ B 1 )
AL AR T, AT Bl D, LR IR AT REAE T
TR R AR RS AT LA ] B R R A ) PR A, 4 O
JULEHH L DAY A BB IR I 7T, DT sl 2 A S iz, 0 o)
LA 5 AR T SR 3R 0 e T LA
5 W LA B Bl RO ILAH MY 3 R T 2
DR H I 2 B TR AR P R 1K 8

LA R B BEAN, FEARTIE ST 2 4L
AR RN S EAERZEF TG E L UG IRYT
HA B e ek,
4 &

g5 TR T WP IR S S A RO I R
G N AR YT O 1 B AT R B Y SR T R B
TR, RBIS A RS B L TR SR O R R
W BEARIMLE R PE R B KF-, ehbh 307k i At
PEARGE A RAT PR, ARG RS2 e rb g 0

A—ERIHHE,
P28 5 I A VR P W0 2 vh 5%
EE B =R

B A3 SRR 1 RS0 B BRI 3k R
FEOTE WHICRAR B RS0 4 & & SR ST AR, Bk
8, BEAT SOOI 5 B B M s 2= A B SCHEZR, 2 518X
BT IR SCAH 3 SRS R BT IR S IR A
S 3k
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2P B M I 2 B 1T CTRP6  KLF10 7K AR 4k
N 5125 T BE Bl FE B Y e &R

SRR 3 I R TR F S i

FEEWH . WA DA R 235 H (19P)229)
YEHBAL: 618200  PUNIERPT, AT N R E B 2 AR
WAEEE . %ﬁ,E—mail;czher@lO6@ 163.com

[# E] HH HiTarEsuntemzsd (AIS) B i ME Clq/ MEIRIER T EH 1 6( CTRP6) Kriippel
FEFEF 10(KLF10) /K PR AL R S M A DI Re SRR BE DGR, ik BEIL 2020 4F 1 J—2024 4F 7 A 4t AR
Betr 2 NEHBGR Y ALS B35 136 B2 AIS 4 AR4EAH 2 Dy RE SRR B [ 26 B B 3 TAEBFFE Be A< b i 2 ( NIHSS) 1747 ]
Oy RHEREENE A 47 ), R 48 5], EE 2 41 i) Sy B IR] 3 R B i AR AR TR 68 il A fE R IR AL, SR i
R A2 R A A I Y CTRP6 \KLF10 7K~ ; Spearman FAH /04T AIS F 3 IL3E CTRP6  KLF10 /K5 NIHSS 431
THICHE ; Z2 2 Logistic 1143 7 AIS f8 5 # £ D 6E 8 & Bt i 52 i (8 K 5 32308 TR FRRAE (ROC) 1h & 43 B il v
CTRP6 KLF10 /K T-Xf AIS [ 3% il 22 D RE 5 B BBl 12 WA iE, 5 R AIS 413G CTRP6 /K- {I% T e X R 4
KLF10 7K &5 F gt R IR ZH (1/P = 14.134/<0.001 ,14.037/<0.001 ) ; AE44 G FEFE AR TR M4 KLF10 7K 42 B8 i 4 <
P AH < B EE Y 40, IfL T CTRP6 7K %% 8 3V 2H > o 8 3V 41 > & B W 41 ( F/P = 31.995/<0.001 ,337.285/<0.001 ,
84.772/<0.001,75.117/<0.001 ) ; Spearman #k A 3¢ 73 A1 i 7, AIS S8 3% NIHSS 141 5 Il 7 CTRP6 7K ¥ 2 i A 56
(r/P=-0.759/<0.001) , 5 I3 KLF10 /K5 FEASE (r/P=0.747/<0.001) ; Z N & Logistic [BIH23H7 W7, it SEAAFR
KL KLF10 /Km0 ALS B35 026 ) B 8 R B8 09 2 S7 FE B R [ OR(95%C1) = 2.178(1.291 ~3.674) | 1.122
(1.022~1.232) ], 117 CTRP6 /K- Sz A4 K K [ OR(95%CI) = 0.857(0.747~0.982) ] ; IfiLi& CTRP6 KLF10 7K
B UG 12 W ALS [BE M AT REE LB 1Y AUC 4351 0.835,0.821,0.915, —F G 0L T 512 W (Z/P=2.868/
0.004,3.054/0.002) . £51&  AIS 2 I CTRP6 /K T-FEAL  KLF10 7K F-F i 55 4l 28 2 e ol i A 32 i 2 56, il v
CTRP6 KLF10 K FHEA X ALS Ha P 42 1) e J 3 it LA 3 v IS s e

[ER]  SEHm A AME Clg/ M IRFER FAHICEE [ 6; Kriippel £EF T 10; #H 2D REBIG AR B ;12 W

[hESES] R743.3 [ #ERFRIREG] A

The changes of serum CTRP6 and KLF10 levels in patients with acute ischemic stroke and their relationship with the
degree of neurological deficits Fan Chaoli, Chen Zhuo, Fu Wei, Jiang Yu, Peng Jie, Yi Xin, You Zhike. Department of
Neurology, Mianzhu People’s Hospital, Sichuan ,Mianzhu 618200, China
Funding program . Sichuan Province Health and Health Research Project (19PJ229)
Corresponding author: Chen Zhuo, E-mail: czhere106@ 163.com

[ Abstract] Objective To investigate the changes of serum complement Clq / tumor necrosis factor related protein 6
(CTRP6) and Kriippel-like factor 10 (KLF10) levels in patients with acute ischemic stroke (AIS) and their relationship with
the degree of neurological deficits. Methods A total of 136 AIS patients admitted to the Department of Neurology in Mi-
anzhu People' s Hospital from January 2020 to July 2024 were selected as AIS group. According to the degree of neurological
deficit [ National Institutes of Health Stroke Scale (NIHSS) score ], they were divided into mild subgroup ( n=47), moderate
subgroup (n=48) and severe subgroup (n=41). Another 68 healthy volunteers were selected as healthy control group. Serum
levels of CTRP6 and KLF10 were detected by enzyme-linked immunosorbent assay. Spearman correlation analysis was used to
analyze the correlation between serum CTRP6, KLF10 levels and NIHSS scores in AIS patients. Multivariate Logistic regres-
sion analysis was used to analyze the influencing factors of severe neurological deficits in AIS patients. The receiver operating
characteristic (ROC) curve was used to analyze the diagnostic efficiency of serum CTRP6 and KLF10 levels for severe neuro-

logical deficits in AIS patients. Results The serum CTRPG6 level in the AIS group was lower than that in the healthy control
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group, and the KLF10 level was higher than that in the healthy control group ( #/P=14.134/<0.001,14.0374/<0.001); age, cere-
bral infarction volume, serum KLF10 level mild subgroup < moderate subgroup < severe subgroup, serum CTRP6 level mild
subgroup > moderate subgroup > severe subgroup ( F/P=31.995/<0.001,568.359/<0.001,84.772/<0.001,75.117/<0.001);
Pearson correlation analysis showed that the NIHSS score of AIS patients was negatively correlated with serum CTRP6 level
(r,/P=-0.759/<0.001) and positively correlated with serum KLF10 level ( r,/P =0.747/<0.001); multivariate Logistic
regression analysis showed that large cerebral infarction volume and high serum KLF10 level were independent risk factors for
severe neurological deficits in AIS patients| OR(95% CI)=2.178(1.291-3.674),1.122(1.022-1.232) ], and high serum CTRP6
level was an independent protective factor[ OR(95% CI)=0.857(0.747-0.982)]; the AUC of serum CTRP6, KLF10 levels and
the combination of the two in the diagnosis of severe neurological deficits in AIS patients were 0.835,0.821 and 0.915, respec-
tively. The combination of the two was better than the single diagnosis ( Z/P=2.868/0.004,3.054/0.002).Conclusion The de-
crease of serum CTRP6 level and the increase of KLF10 level in AIS patients are related to the aggravation of neurological

deficits. The combination of serum CTRP6 and KLF10 levels has a high diagnostic efficiency for severe neurological deficits

- 805 -

in AIS patients.
[ Key words)

Neurological impairment degree; Diagnosis

MR X 25 (acute ischemic stroke , AIS) J&
BB AR BRI AT R B R KA R
MAE PRI AR AIS BE BUG A T Kk, 1
{5 355 43 £ 35 DR 7 22 1) R i A T A M AR A i1
P AR Clg/M g R FEH 7 M L EE 6
(complement Clq/tumor necrosis factor related protein
6,CTRP6) & —F o b B 1, A BLR Ut bt
TS RYERD . Li S S50 R , CTRP6 76 i i
I/ PP T A 7 A LB 7R PP AR 5K | e TR i B P ek
e i/ HE T 5407 . Kriippel #£ A 10 ( Kriippel-
like factor 10, KLF10) j&—Fh % 56 R 7, REAE #F 5 1 =
JO7 A8 Ak L ORI PR T Xiao AECY SC IR iR K
KLF10 7 i ik 1f1,/-F-78 10 400 40 40 OB 78 rh s 3K ) g il
b AR I e it/ P A BFSR, RE
JE EALR A A T2 S AIS &R RS
HH & T CTRP6 KLF10 X} AIS £ Iifi AR 7 X AY 4
fief UL, LTI, AHE ST K ATS FBRE LY CTRP6
KLF10 7K AR 4k, B3 L7 CTRP6 , KLF10 7K1 5 #if
LI REBR R MR BT,

1 #RERE

1.1 IIREERE  HEHL 2020 4F 1 H—2024 457 H 4347
TN RS B pil 22 N BHIBCIA 79 ALS B35 136 Il ALS
4,3 74 ), e 62 1] AR IS 37~85(61.16£9.01) % ; i
FEFEARFR 0.57 ~34.72(14.15+5.56) em® ; SE [ [E 7. T A=
WF5% e 25 & %% ( National Institutes of Health Stroke
Scale ,NIHSS) P43 1 ~31(12.93+5.19) 43, 3 BEHL
Ti) 30 22 o e e A A, s S 5 68 191 g ekt B o R 4, 5 38
5], 2 30 1] ; AF % 24 ~80(60.33+8.36) %, 2 ZHYE
RIS LA 22 R g E L (P>0.05) , A A ik,

Acute ischemic stroke; Complement C1qg/tumor necrosis factor-related protein 6; Kriippel-like factor 10;

BT O LA B BE G B2 b1 234t ifE ( M20201.0002)
AR B AR AV R O B R R S

1.2 B REbRE (1) A ARRUE: DAIS £F 546 F
BWibRE" QB R A R O > 18 3 @A 5
REIIGIR TR, (2) HEBRbR#E . OB I 208 PR @
L P 2 e A S L 5 DR R R s DRI
PRI g b G R R SR R, O A
TR 04 AR i 3h ke S LA bR 2 R g ; @ B
B B sl 1 H Pl g il R

1.3 W HE 45571k

1.3.1 IR BERHISCAE A FG M0 AR IS | LRl 0 Ik
T s AR ST AR R W4 s | EF 5K K TOAST 4
R SRS E AR bR ML H (Hb) | H M8 (WBC) |
/MR (PLT) M ULEF (SCr) | IfLPRER (UA) | SH
[l (TC) = H il (TG) | & % i AR 25 1 I [ s
(HDL-C) ik BERR & FH IR & ( LDL-C) ] 4%,

1.3.2  IfiL% CTRP6 KLF10 K FEAG . T AIS B A
B B/ ft e s B AR B SR AR A1 SR K UL 4 ., 250 PR
WM , N CTRP6 il I 50 52 W B 425 32500 (L v )
Wk R A IR Al 575 YEF24146) Fil A KLF10
TR KB S 72 W o9 3k ) ( G B A M B B AT BN D
525 . EH1008 ) Kl 3% CTRP6 . KLF10 7K,

1.3.3 ML REB R B PEAG & 4341 . R NTHSS
PG A M T B B AR T <4 SRS ~
20 S AR, =21 o EE R ARIEIR SR ALS B A
FRRFENT A 47 9], PRV 48 19, T EEV.4H 41 4],
1.4 Siibepirss 3] SPSS 28.0 B kde . it
OB USRS B LY (% ) o, 2H 18] FL AR X2 A
B IESM A B0 PR DL xs 65,2 4] HL AR
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PRSTREAS ¢ K56, 2241 18] LR F KL 5 5 Spearman &
I HT AIS 2 1L CTRP6 KLF10 7K °F 5 NIHSS
PR B AHNE s Z K Logistic [FIHZHT AIS & M4
L6 H A i 520 PR 2R 5 32 AR (ROC)
LR FT LG CTRP6 KLF10 /KX AIS M & #i 2 1 fig
A IRE . P<0.05 NESAH ST FE X,
2 % R

2.1 2 A% CTRP6 KLF10 /K FIb#  AIS 4 If i
CTRP6 /KA Tl X R 20, KLF10 7K - = - {ae e X
TRL(P<0.01) , WF 1,

2.2 ANEMLIIREEARFERE AIS B35 I R/ BLERAE
Fedg 3 WAL PRSI LR A R AT Ik R VIR
W W TOAST 43 %4 Hb , WBC,PLT ,SCr, UA
TC.TG .HDL-C .LDL-C [t# 2 R ¥ LGt 2 X (P>
0.05) ; A 0% kA AR AL L KLF10 K Hugs, 32
WA < WA <H B WA, I8 CTRP6 /K-F LR, 2
BE2H > BE P ZH > ERE P4 ( P<0.01) , W3R 2,

R HEREXRA S AIS 4 1flL7E CTRP6,KLF10 7K - &
(xxs,ng/L)

Tab.l  Comparison of serum CTRP6 and KLF10 levels between
healthy control group and AIS group
i ks CTRP6 KLF10
filt HEu i 2 68 134.18+24.11 180.46+31.58
AIS 2 136 86.43+19.74 242.44+28.76
t{H 14.134 14.037
PAH <0.001 <0.001

2.3 AIS ¥ I CTRP6 KLF10 /KF 5 NIHSS T4
BIAH P Spearman Bk AH 3¢ 43 #7 8 7x, AIS B &
NIHSS JF 4> 5 Il % CTRP6 /K F & i f %
(r/P=-0.759/<0.001) , 513 KLF10 7K 5 1F A&
(r/P=0.747/<0.001) ,

2.4 ZHE Logistic BIHAHT AIS BE ML REE
B R LLAIS BE T RE SR AR R
A (HE =1, %8/ PE=0), IFRE BT FEART

R2 AFMZDIREGIAFLEE AIS B I K/ i BRI L4

Tab.2 Comparison of clinical/pathological characteristics of AIS patients with different degrees of neurological deficits

i H REEWH (n=47) HFEEEA (n=48) FEWLH(n=41) X2/F i P1i
M HI(%) ] 5 28(59.57) 23(47.92) 23(56.10) 1.368 0.505

s 19(40.43) 25(52.08) 18(43.90)
A (ks , %) 55.89+8.74 62.46+7.50 65.68+8.01 31.995 <0.001
BERbER [ 61 %) ] AL 5 8 5 6(12.77) 14(29.17) 12(29.27) 4.624 0.099
LR 2(4.26) 5(10.42) 5(12.20) 1.950 0.377
WE IR I 15(31.91) 20(41.67) 18(43.90) 1.550 0.461
1= R IR 15(31.91) 21(43.75) 21(51.22) 3.455 0.178
1o 1ML 30(63.83) 36(75.00) 33(80.49) 3.250 0.197
W 4 HE (x+s , mmHg) 145.53+12.41 149.35+14.13 147.95+10.11 0.829 0.364
FF5KHE (%+5, mmHg) 94.09+10.52 94.35+12.33 90.59+12.42 1.938 0.166
JFEFEARFR (w£5, cm? ) 1.97+0.75 14.40+5.28 27.81+6.22 337.285 <0.001
PRI %) ] 18(38.30) 17(35.42) 18(43.90) 0.683 0.711
W R T8 (%) ] 23(48.94) 18(37.50) 18(43.90) 1.271 0.530
TOAST B[ il (%) ]  ASHJEFE A 3(6.38) 3(6.25) 4(9.76) 14.730 0.065

At 5t P A 2(4.26) 7(14.58) 6(14.63)

oA 2E 8(17.02) 14(29.17) 11(26.83)

KBl ok b 2E 78 21(44.68) 22(45.83) 15(36.59)

JINBI ik A FETRY 13(27.66) 2(4.17) 5(12.20)
Hb(x+s,g/L) 148.34+16.10 144.32+21.63 142.23+23.68 1.928 0.167
WBC (x+s,x10°/L) 8.56+3.10 8.59+2.93 8.60+3.06 0.002 0.998
PLT(x+s,%10°/L) 243.50+53.40 222.45+46.82 231.97+41.81 1.272 0.261
SCr(x+s, pmol/L) 70.90+24.00 75.94+27.80 77.61+27.21 0.791 0.456
UA(xs, pmol/L) 331.23+69.08 334.25+59.59 343.72+51.13 0.926 0.338
TC(x+s,mmol/L) 4.82+1.69 5.12+1.73 4.98+1.74 0.362 0.697
TG (x+s, mmol/L) 1.60+0.59 1.75+0.68 1.79+0.66 1.094 0.338
HDL-C (+s,mmol/L) 1.21+0.47 1.20+0.51 1.20+0.42 0.007 0.993
LDL-C( x+s, mmol/L) 2.79+1.09 3.01%1.13 2.99+1.07 0.570 0.567
CTRP6( x+s,ng/L.) 100.48+16.48 86.80+12.39 69.91+17.61 84.772 <0.001
KLF10(%+s,ng/L) 222.48+24.62 242.38+20.68 265.39+24.18 75.117 <0.001
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CTRP6 . KLF10 &y {78 & (¥R fH s A) 1T 2 &R
Logistic [F1JH 70 #7, 45 5 8 7 o i 40 20 44 LK I
KLF10 7K1 24 AIS H 38 P 22 ) B 5 4t i) ik o7 S
DR 2 I CTRP6 7K F & R A sr AR 47 B R (P <
0.05) , W5 3,

R3OV AIS BHMATREGRE R Z R Logistic [1115
X
Tab.3 Multivariate Logistic regression analysis of factors affecting
the degree of neurological deficits in AIS patients
AAE Bl  SEfi Waldff P{i ORfH  95%CI
(RPN -0.002 0.070 0.001 0.974 0.998 0.870~1.144
IGAESEAABLR  0.778 0267 8.509 0.004 2.178 1.291~3.674

CTRP6 1= -0.155 0.070  4.901 0.027 0.857 0.747~0.982
KLF10 & 0.115  0.048 5.802 0.016 1.122 1.022~1.232

2.5 Ifil# CTRP6 KLF10 /KX AIS s 4 25 1) fig
JEBIR ISR RE AWl CTRP6  KLF10 /K -5
MSEEA 2 W AIS HE i 2 D) B8 51 5 Bt 1 ROC
kIR B M & T AL (AUC), 45 R LW
CTRP6 KLF10 7KV & —FH B G2 W AIS B H M2 )
REEE B A AUC 4351 0.835.0.821.,0.915, " HH A
DT B2 (Z/P=2.868/0.004 .3.054/0.002) , VL3
4 K1,

®4 MW CTRP6 KLF10 K- X AIS £ 25 #h 4 Dy il 1 et
B2 Wk e
Tab.4 Diagnostic efficacy of serum CTRP6 and KLF10 levels for

severe neurological deficits in AIS patients

~ ) " 2%
BB IR AUC  9SwCI BRI fRRIE 0
CTRP6  73.52 ng/L 0.835 0.762~0.893  0.659 0.853 0.511
KLF10  258.70 ng/L.  0.821 0.746~0.882 0.781 0.758 0.539
THBA 0.915 0.855~0.956 0.805 0.895 0.700
RIS B

ALS 2 51 N B Tk 2 B P4 ZE S 80100 — b 20 M it
TP, AT FBUE ) R T R E 2T R )
RERRAS , MERA T4l 1 28 1) e Sl 0t 7 B A B T D s e o
BE R G2 MU SR, I8 B IR
PR A H AR AN U S P ALS B E R
bii9 N O S = S -1 797 N - T B U
NIHSS #7534l AIS f8 35 #h 2 D e B 72 B2 {HAZ 0T
SRR T PEAR A R AR TR R B, HEH
57 A 28 T RE B A P A, R R R 0 R i 22 T
U R AR AR TN AT | 2255 DRk | ] A I

1.of
0.8F
o 0.6
#
0.4F
L CTRP6
- KLF10
— A

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

B 1 i CTRP6 KLF10 K-V Wi ATS f 3 b 20 Uy fi = B2 ik
iy ROC LR
Fig.1 ROC curves of serum CTRP6 and KLF10 levels for diagno-

sing severe neurological deficits in AIS patients

PR W, X 48 I R Bk O A el 3 BB 3 TS LA 8

Sk A P SE 5 kS i ke L BT , RS At
JRE A, BT AR 46 A R DR R R 4, 175 A S bk
SISV AL N, SR S e a7, T
JRR I RE B Y . CTRP6 & IR i 44 B s L
F O HESE Z R LU A I — PP I AL L BE S 52
TRAHEAE A 505 5 1 | R UL B A
FEAIR T A SC S R, R PR o S AL AP 08 T 4E
FAMT S An-E Ut 15 169 /0 B R K A 228 2R 0 40 475 A 78
o TS CTRP6 2o 28 75 s 75 20 4, Bl i 4 1 ol 1R
TR IS B AR s DG Y R R T A A,
M2 R G AL R oM A 8 ="', CTRP6 1E
NN AE P B2 HCMEC/D3 20 i 5 R A v iR 2k
3# CTRP6 BEM i 15 AMP #6145 1 34 B/ 4% 5% o
20 2 2 OGN 7 2/ 12T R AN 4E 8 1155 8%, 311
il 5P SN | SR A I SR A T DA T M L
R AR MR 5T T CTRP6 B 23 hin i i BRs /1N B
i e 101/ PV J 2 S AR L B8 L R e I AT A4 O
T8 RS R, ALS R LT CTRP6 7K -
ik, HLIMWE CTRP6 KTt 5 ALS 35 4 D B st
R EE i KU IR G, HAE HIBLHI AT 58 A, CTRP6
fig 6] Rho Z 2 11 A/Rho H 24 i 12 5E 2 (1
Tt/ TR TR -5 5K ) 2R 1 RNIR (5 5 B TR AL, 15
T TR Tk AL - 3 ity 2 P AT B 5 30 B AN A% e S PR
FLLFR 2 MG F 2/ ML = INA RS 115538 5 035
PE U S AR 7 36 SR R T LR Rk 4
ST A AR 1 BT E AL B A T SE R ek, S 4
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2 RGUAALR B R N R T, T k3 ATS
BAAN A e B AR T

KLF10 /25 4 | B2 40 i 28 5055 2 Fh 4 i
FIRI—FhEERE e S IR F AT R 1 SO A4
S Ak A4 K I F-B (transforming growth factor-§,
TGF-B) J& , 38 1k /N EE 2% Bt MO W) 32 4 (small mothers
against decapentaplegic , Smad ) ¥ 515 5 1M Jl P4 = ik,
K PR TGF-B i LA 1, Bl i K TGF-B
{55 BT R 538 B 0 0 A Al I T A A
(e S S W R 1151 e el VAN 2 W A LA O 1 o
7= T KLF10 @i W TGF-B,/Smad 1553l
S A T R e L PR S AN R T K v B ik
PHZE R FUR, F R KLF10 BE982> 96 7 R 1 2 38 i i
PR, DI 45 /0N A U0 A 50 1o AR i e i/ -
B i KLE10 @ mT LA 2 4 i S0 Fh 7 38 L 200 i
AT R AR i fR ot A P9 B2 0 B 40 L BRAE S A
W, TGF-B {5 53 B 76 AIS 1 2 v 9l 33, 310 +hi
TGF-B 155585 (1A e vl K 0 bk P 22 /)8 B
AR RSN A 2 AT R T RE Y AR gT A R
R, AIS BT KLF10 /K THE, B i KLF10
KETHR S AIS BE P& D REHR R B A 6, HL
YEFIHLEI AT RE A, KLF10 e 1 #4006 N-myc/ B IR i i
5k I A RIIEYE 530 B RS AR 5 S 40 & 2
FHOG R 2/ 1M 21 28 I 40 1 5 30 0K, 39 o R Pk R
T IE M TSR R SRk AR HE A 4 R G A A
MR RN T, S 20 ATS 2 4 ) E Bl e
JEmE 2 A KLF10 764 TGF-B 155 1 T iiF
F, AT BB AL TEOK TGF-B 15538 A 5 (19 481k i S A
RV, HE—A ) AIS B s R G0 , Wi
FAL I RE B AR T | (X R 75— A SRR S

ARWFFEE R I, AR FE R TR 5 ALS 5 2Ty
RE BRI FE BN EE A G, %5 185 i A 76 P4 FR 448 R e i B
MM ZHA L, AR ROC T4 87w, 1
i CTRP6 KLF10 /KPS WAl ALS 35 & e
JE BB AUC 4 0.915, KT IML#E CTRP6 KLF10 7K
PRPEAL 9 0.835.0.821, UEEHIMYE CTRP6 KLF10 7K
SERTRERLA ATS FB 35 1 22 ) Rl B4 72 B A TEAR 6
HIBEARI ML CTRP6  KLF10 7K 1] AE B 41 1 fiff B¢
ALS 81 28 D) R 388 Ak, DT B i 28 ) e il A
PR PP 2L RE
4 £ it

Zi LT iR, 175 CTRP6 /K F-RER A1 KLF10 7K~
FhiE 5 ALS fE 5 b 28 D) g it A B A OG , A R
BN 2 D) RE AR R BE B PPAL AR . (AR ST R

FAHULIFSY  REAS B A D T R R A 45 R i A S
AR T 17 CTRP6  KLF10 K FXF AIS #
BN T RE B AR B (1 R, AR A3 HT 6 TS A 1
SNABFFEIFARNT CTRP6 KLF10 (9 EARAE FHAL I 24T
iE— DY, DR, AR AR A ik — 20
ISUEIMLYE CTRP6 KLF10 7KSF-X AIS £ 35 b 25 ) g ik
PR ST A IPAL 8, IR AR R 3 AE AIS 2

R PRV AL
) 5 e 52 AT 87 7 W ) i
& STk B

TEIA BT S ST AR 1R SRS s T
TS L, A A B 18 SCHT A A4 B 7 ST S A
T PORHE R 0 SCIB U %38 5 & ST B, ROk
AR PTG 00T s A SR R 1R SRS
Sk
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[# ZE] BW HFITHEERIGE T T(NINID) XSS A b (ALS) JBE B UGE 1 28087 7 T4 4
Fik BRI 2024 4 1—12 73T AT oG BE B 2 NEMTAUIBURE ARTETT Y ALS B3 104 BIGN A ATS 41, 53 B A
P& Bt fi AR A 3 30 IR R fa Xy FRAH , ARAR T AEAE T UGB AL RN K ATS S8 43 Dyl i W28 32 ) AN A 3B o 4]
72 i, >R JH ELISA ¥4 L7 NINJ1 7K°F; Pearson AHIE R HT AIS M I3 NINJL AT 5 I RIS AR A AH oM 2
K Logistic [FHZ3H7 ALS SEAAAE 1 YGHE RN B2 R 2R 5 521038 TARRHMIE (ROC) fIZR AT Ilm RFE AR X ALS
T UGB PR BN, S8R AIS ZLIMLE NINJ1 K & e BEXT B 4L (1/P = 6.999/<0.001 ) ; 38 52 3 24 Y 4F
W% 9% [ [ 57, TAEBF S Be A rp i 2 ( NTHSS ) 43 S L3 NINJ1 7K S $5941% FAai 1 S 2, i A% 92 455 B4 ( CBS) #8543l
JF W 4H (1/P=2.865/0.005,2.703/0.008 .5.608/<0.001 .6.194/<0.001) ; Pearson AHIME/0Hr WL 7s , AIS £ 25 I 7 NINJI
JKF- 55 NTHSS PE43 8 IEA 5 (r/P=0.364/0.012) , 5 CBS #F4r 2 1A (r/P=-0.452/<0.001) ; Z R & Logistic [FI34)
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Predictive value of nerve injury-induced protein-1 on first-pass effect in patients with acute ischemic stroke
Ge Qiuying, Ji Enfei, Liao Dan, Tang Boru, Hao Xinbin. Department of Neurology, Liaoyang Central Hospital, Liaoning ,Li-
aoyang 111000, China
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[ Abstract] Objective To explore the predictive value of Nerve Injury-induced Protein-1 (NINJ1) for the first-pass
effect in patients with acute ischemic stroke (AIS). Methods A total of 104 AIS patients who underwent mechanical throm-
bectomy in the Neurology Department of Liaoyang Central Hospital from January 2024 and December 2024 were enrolled in
the AIS group, another 30 health check-up participants who underwent physical examination in our hospital during the same
period were selected as the healthy control group. AIS patients were divided into pass subgroups (32 cases) and non-pass
subgroups (72 cases) based on whether first-pass effect was achieved. Clinical and surgical data were collected, and serum
NINJI1 levels were measured using ELISA. Pearson correlation analysis was performed to assess the association between
serum NINJ1 levels and clinical parameters in AIS patients. Multivariate logistic regression analysis was used to identify
factors influencing the first-pass effect in AIS patients. Receiver operating characteristic (ROC) curve analysis was conducted
to evaluate the predictive value of clinical indicators for the first-pass effect. Results Serum NINJ1 levels were significantly
higher in the AIS group compared to the healthy control group ( #P=6.999/<0.001). The pass subgroups exhibited lower age,
National Institutes of Health Stroke Scale (NIHSS) scores, and serum NINJ1 levels, but higher clot burden scores (CBS) com-
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pared to the non-pass subgroups ( #/P=2.865/0.005, 2.703/0.008, 5.608/<0.001, 6.194/<0.001). Pearson correlation analysis
showed that serum NINJ1 levels positively correlated with NIHSS scores ( /P =0.364/0.012) and negatively with CBS

(r/P=-0.452/<0.001). Multivariate Logistic regression analysis showed that low age, low NIHSS score and low serum NINJ1
level were protective factors for AIS patients' first-pass effect [ OR(95% CI)=0.807 (0.660-0.985),0.751 (0.585-0.966),
0.628 (0.414-0.954)], while low CBS score was a risk factor| OR(95% CI)=2.179 (1.155-4.113)]. The CBS scores and ser-
um NINJ1 level had high predictive value for first-pass effect, with areas under the curve (AUC) of 0.772 and 0.763, respec-
tively. Combining CBS score and serum NINJ1 level further improved the AUC to 0.899 (Z=2.170,2.412,P=0.030,

0.016). Conclusion NINJ1 is abnormally high expression in the serum of AIS patients, and its expression level is closely re-

lated to whether the patients can obtain the first-pass effect. Serum NINJ1 has high application value in predicting the first-

pass effect.
[ Key words]

AP B I % 25 P (acute ischemic stroke, AIS)
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Tab.2 Multivariate Logistic regression analysis of factors influen-

cing the first pass effect in AIS patients

(P<0.05), L% 2,

*1
Tab.1

L B1i SEA Waldfti P1i ORI  95%CI
AEHR /N -0.215 0.102 4.443  0.035 0.807 0.660~0.985
NIHSS iF4ME -0.286 0.128  4.992  0.025 0.751 0.585~0.966
CBS 4% 0.779 0.324 5781  0.016 2.179 1.155~4.113
NINJ1 % -0.465 0.213 4.766  0.029 0.628 0.414~0.954
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Comparison of clinical data and serum NINJ1 levels between AIS patients in subgroups and those who did not pass subgroups

moH WA (n=32) FKiBEWLH(n=72) X2/t P
(%) ] il 18(56.25) 41(56.94) 0.004 0.947
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Tab.3 The predictive value of CBS score and serum NINJ1 level
for the first pass effect in AIS patients
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ECE
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0.813  0.903 0.716

Ei- I 2
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et 0.899 0.842~0.956
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Fig.1 ROC curve of clinical indicators predicting the presence of

first pass effect in AIS patients
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0.001) ,ARJ5 CTCs K Z B RART AR, 22 A 5T X (90.70% vs.13.96% , x2/P=101.522/<0.001) , N [A] CTCs
Gy UK 36 2 SR GE A R L (x2/P=17.205/0.027) . CTCs FIVEE# 3 4F A AF 3R W 185 T CTCs PPk 34 PFS 08
WK T CTCs FIPER A, 225 BAT G438 L (P<0.01) ,CTCs [H] BR8P B AR T CTCs b JEAL CTCs iR
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The expression and prognostic value of serum circulating tumor cells in gastric cancer patients Yuan Jianlei™ , Wang
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Surgery Department ,Hebei , Cangzhou 061000, China
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[ Abstract] Objective Exploring the value of serum circulating tumor cells (CTCs) in prognostic evaluation of
gastric cancer surgery patients. Methods A retrospective study was conducted on 86 patients with gastric cancer admitted
from January 2019 to January 2021. The expression of CTCs was detected and divided into a CTCs positive group of 78 cases
and a CTCs negative group of 8 cases. The relationship between different CTCs expression and CTCs positive patients of dif-
ferent subtypes and clinical staging, efficacy, and prognosis of gastric cancer was analyzed. Results The positive rate of gas-
tric cancer patients was 90.70% , and the level of CTCs was (5.12 + 0.14)/5ml, there were significant difference (F/P=11.932/
0.001). Subtype analysis showed that there were 18 cases of stromal type, with an average detection of (1.51 + 0.06)/5ml, epi-
thelial type (1.82 + 0.11)/5ml, and mixed type (3.52 + 0.21)/5ml. The detection rates of CTCs in T3-4 stage, N1-3 stage, and
AJCC stage Il patients were higher than those in T1-2 stage, NO stage, and AJCC stage I -1I, respectively, and the differ-
ences were statistically significant ( X°/P=6.710/0.010, 8.006/0.005, 6.323/0.012), and the positive rates of CTCs in different
subtypes were also statistically significant ( X°/P=4.256/0.044, 34.864/<0.001, 22.508/<0.001). The detection rate of postopera-
tive CTCs was significantly lower than that before surgery, and the difference was statistically significant (90.70% vs. 13.96%,
X°/P=101.522/<0.001). The detection rate of CTCs in different CTCs subtypes also showed statistically significant differences
(X°/P=17.205/0.027). The survival rate of CTCs positive patients was significantly lower than that of CTCs negative patients,
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and the PFS and OS were significantly lower than those of CTCs negative group, with statistical significance (P<0.001). The

3-year survival rate of CTCs interstitial type patients was significantly lower than that of CTCs epithelial type and CTCs mixed

type patients, and the PFS and OS were significantly lower than those of CTCs epithelial type and CTCs mixed type patients,

with statistical significance (P<0.001).Conclusion Gastric cancer patients have a very high positive detection rate of CTCs,

and there are multiple subtypes. The positive rate and subtypes of CTCs are closely related to the clinical stage and prognosis

of patients.
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Tab.1 Comparison of CTCs levels in different subtypes of gastric

cancer patients
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Tab.3 Comparison of CTCs detection before and after surgery
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Tab.4 Comparison of postoperative survival of CTCs positive pa-

tients with different subtypes
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Tab.2 Comparison of clinical stages and CTCs characteristics of different gastric cancer
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[# ZE] B8 IS EWE (CRC) HZUh 4 S I AH S & 1 1 (CAPRIND) (V-2 1 (PDPN) &ik 51728
RS RN A R BUR 7 L, FiiE BEER 2020 4F 1 H—2021 4£ 9 AR ERIRES IR B Roe A RER:
B AAMEHBGA ) CRC B 132 FlRm 4 2L 59 55 4120, SR FH SERT 538 B PCR (qPCR) il i 55 41 21 5 i 4 41
CAPRINI \PDPN (228454 B B F [ N F5%6 % (N-cad) \E 56K (E-cad) JEIEH I (Vim) JmRNA Rk, S H 4L 24
M CAPRIN1 ,PDPN 45 33K ;R 15 5 40 HTEAE £ R A 113 ( TCGA ) $idis 2 h CRC #2553 4141 59 202X CAPRINL ,PDPN
mRNA 33X ; Pearson #1343 HF5T CAPRINI . PDPN mRNA £ ik 52 28 H F 3E H mRNA 23k A AH 5 1 ; Kaplan-Meier
£k 53HT CAPRIN1 ,PDPN Z& 335X} CRC & A A7 UG M &2 ; Cox [M1H 43T CRC B E TR ME E, &R
TCGA B8 a3 4h 9 7R, CRC FEZH 41 CAPRINT ,PDPN mRNA 6357 T35 441 (1/P=13.634/<0.001 . 8.866/
0.003) ,CRC HF 414 CAPRINI .PDPN N-cad .Vim mRNA AN ik i 5 TR 52414, E-cad mRNA AH X 2255 5%
TIAZELHL (1/P=45.444/<0.001 ,49.623/<0.001 ,44.997/<0.001 41.465/<0.001 ,26.139/<0.001) , Pearson X3 #7
R, CRC #3421 CAPRINT . PDPN mRNA HHX} 3255 5 N-cad , Vim mRNA FH%F #5582 IEAHZE, 5 E-cad mRNA A
Xof P23k B B 71 AR5 (CAPRIN :r/P=0.706/<0.001 ,0.630/<0.001 ,-0.712/<0.001 ; PDPN ; /P = 0.739/<0.001 ,0.662/<
0.001.,-0.640/<0.001) , CRC H#HAHLH CAPRINT ,PDPN 25 [ BHEZRS: 911K 71.21%(94/132) [ 74.24% (98/132) ,
B TR 8.33% (11/132) (10.61% (14/132) (x2/P=108.937/<0.001 ,109.421/<0.001) , TNM 4> I 51 A5 bk
AL CRC 41 20 CAPRINT  PDPN Z& [ PR F TNM 2081 T ~ T ik I 25 55 8 (CAPRINL . x*/P=
10.407/0.001 ,7.955/0.005 ; PDPN; x2/P=10.160/0.001.7.659/0.006) . CAPRIN1 FH¥k2H 3 4F JEAE %K 57.45% (54/
94) KT CAPRIN1 BAM:41#Y 73.68% (28/38) ( Log-rank x? =3.821,P=0.014) ; PDPN FHA{EZH 3 4E M AR E RN 57.14%
(56/98) AET PDPN BTELH I 76.47% (26/34) ( Log-rank X2 =4.154,P=0.006) , £HZE Cox MJA/M4T BR, TNM 43
W3 Mk B 45%EF% CAPRINT BAYE PDPN FHAE 25208 CRC B 3 5 A2 57 /6 8 [ & [ HR (95%CI) = 1.323(1.085 ~
1.613) .1.362(1.094 ~1.696) .1.323(1.103 ~1.588) . 1.301(1.110~1.525) ], %5t CRC 414!+ CAPRIN1 PDPN
mRNA & ARKB T, S5EFBEB LB RIBME, & CRC BUS AR 09 IR 9 .
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The correlation between CAPRIN1, PDPN expression and invasion and metastasis genes in colorectal cancer tissues
and prognostic significance Yang Feng, Wang Yucheng, Tang Yuxin, Cai Yongchang, Wu Zejian. Department of Gastroin-
testinal Surgery, The Tenth Affiliated Hospital, Southern Medical University ,Guangdong ,Dongguan 523000, China
Funding program: Guangdong Medical Science and Technology Research Fund Project ( B2019176)
Corresponding author: Wu Zejian, E-mail: dgwz21@ 163.com

[ Abstract] Objective To investigate the correlation and prognostic significance of cell cycle associated protein 1
(CAPRIN1) and podoplanin (PDPN) expression with invasion and metastasis genes in colorectal cancer (CRC) tissues.
Methods The cancer tissues and adjacent tissues of 132 patients with CRC admitted to the Department of Gastrointestinal
Surgery, the Tenth Affiliated Hospital of Southern Medical University / Dongguan People 's Hospital from January 2020 to
September 2021 were selected. Real-time fluorescence quantitative PCR (qPCR) was used to detect the mRNA expression of

CAPRINI, PDPN, invasion and metastasis genes|[ N-cadherin (N-cad), E-cadherin (E-cad), vimentin (Vim) ] in adjacent tissues
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and cancer tissues, and the protein expression of CAPRIN1 and PDPN was detected by immunohistochemistry; R language
was used to analyze the expression of CAPRIN1 and PDPN mRNA in CRC adjacent tissues and cancer tissues in the Cancer
Genome Atlas (TCGA) database; Pearson correlation analysis was used to study the correlation between CAPRIN1, PDPN
mRNA expression and invasion and metastasis gene mRNA expression; Kaplan-Meier curve was used to analyze the effect of
CAPRINI and PDPN protein expression on the survival prognosis of CRC patients; Cox regression analysis was used to ana-
lyze the prognostic factors of CRC patients. Results The results of TCGA database analysis showed that the expression of
CAPRIN1 and PDPN mRNA in CRC cancer tissues was higher than that in adjacent tissues ( #P=13.634/<0.001,8.866/0.003).
The relative expression levels of CAPRIN1, PDPN, N-cad and Vim mRNA in cancer tissues of CRC patients were higher than
those in adjacent tissues, and the relative expression level of E-cad mRNA was lower than that in adjacent tissues ( t/P=
45.444/<0.001,49.623/<0.001,44.997/<0.001,41.465/<0.001,26.139/<0.001). Pearson correlation analysis showed that the
relative expression of CAPRINI and PDPN mRNA in CRC cancer tissues was positively correlated with the relative expres-
sion of N-cad and Vim mRNA, and negatively correlated with the relative expression of E-cad mRNA (CAPRINI: r/P=
0.706/<0.001,0.630/<0.001,-0.712/<0.001; PDPN: /P =0.739/<0.001,0.662/<0.001,0.640/<0.001). The positive rates of
CAPRIN1 and PDPN protein in cancer tissues of CRC patients were 71.21 % (94/132) and 74.24 % (98/132), respectively,
which were higher than 8.33 % (11/132) and 10.61 % (14/132) in adjacent tissues ( X°/P=108.937/<0.001,109.421/<0.001).
The positive rates of CAPRIN1 and PDPN proteins in CRC tissues with TNM stage Il and lymph node metastasis were high-
er than those with TNM stage -1l and no lymph node metastasis ( X°/P=10.407/0.001,7.955/0.005,10.160/0.001,7.659/
0.006).The 3-year overall survival rate of CAPRINI positive group was 5747 % (54/94), which was lower than 73.68 % (28/38)
of CAPRIN1 negative group (Log-rank X°=3.821,P=0.014). The 3-year overall survival rate of PDPN positive group was
57.14% (56/98), which was lower than 76.47 % (26 / 34) of PDPN negative group (Log-rank X’ =4.154,P=0.006). Multivari-
ate Cox regression analysis showed that TNM stage I, lymph node metastasis, CAPRIN1 positive and PDPN positive were
independent risk factors affecting the prognosis of CRC patients| HR(95% CI)=1.323(1.085-1.613),1.362(1.094—1.696),1.323
(1.103-1.588),1.301(1.110-1.525) ] .Conclusion The mRNA and protein expression of CAPRINI and PDPN are elevated in
CRC cancer tissues, which are associated with the expression of invasion and metastasis genes and serve as tumor markers for
prognosis evaluation of CRC.

[ Key words] Colorectal cancer; Cell cycle associated protein 1; Podoplanin; Invasion and metastasis genes; Prognosis
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2 H 95 ( colorectal cancer, CRC) &% WL TH 1L
RGEA LI, 4 Bk AR B 190 J7 1, 38T 93 T
B, CRC B3 M TS 5 M o0 00 ik e 455688 b
T AR P A D AT O A H 1 e S Pk i R B AT
SRMELAMERA PEA CRC ABE WU . 40 &) 309 4 56 2
1 1(cell cycle associated protein 1, CAPRIN1) X Fx Ky
RNA UKL 105, 2 540258 fil ity ol S8R9 35, 5 0A
GAMEZMI S REPIRERHEY Y PREY,
LIRS SRR 5 PR CAPRINT 235 1, HaE e
I AN B B A= 28 , 2 5 (%) T e SRS T Al 1 i g
WEw, FREEA ( podoplanin, PDPN) f&—Ff 1
B R R A, B /MR RS M, 2 55
SRR TE AL RSN Al T RS 1z Sl A A
P E R WS R W, B R D PDPN %3k L
i, HRERS e 7E M2 B AH OC B R 40 i Y = 3, 155
T 20 f #E 35 , 42 JF s fe e ik iR, S BUR A A R
JEU L R AN AR AR AR R R RS BE T 2 g 1) S Ay
fiFZ— & CRC M &b & R EZALH™ . BT
CRC ' CAPRIN1 PDPN (1335 512 2856 7 5L K A A1

SRt B O T B 7 S AN B, BT I A 5 4t
mr,

1 BERSHE

1.1 IfPRERE 3£ 2020 45 1 H—2021 49 A7
R TR B2 B/ AR SE T N R B E B SRR
1R CRC B35 132 Bl H S S or g, Hrp R
72 15, Lz 60 15 AEHE 30 ~ 79 (63.68+9.13) % ; Jil i ¥
7 S5 10 80 15, B 52 15 ; Jps B I . Jtses 73 1],
B Mg K2 HoAth 59 451, TNM 43380, 1 ~ 11359 87 4], I
191 45 191 5 = vh 44k 86 1, 34k 46 1] K L 4556 4% 45
B, A WF 5 C & kA8 B B e B & St
(KYKT2020-003) , £ # 85 & H [F) 0145 2 1 W]
=1,

1.2 REREREFRHE (1) IASRE . QBARIR 2R,
ABEHT R HEZALIR T Q&R M2 A ii2 h
CRC; @I IRFORH BT R 574, (2) HEBRPRHE
ORI 2 AN RE T 52 F-RIGIT ; @G I B WEB |
SO LR B 45 7 T 5 i) A A7 T 10 30 s @R 5 P2 E T
RAE AW FE IS ki 28 AR A
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1.3 WIHER 507k

1.3.1 CAPRIN1 PDPN {28558 3L H mRNA £ ;
W4E CRC B FIRA L 5w o HE (BE B M N 22 em
L ERYIE S i 42 ) 4 W25 50 mg, 2H RV J5 , x
FH TRIzol ¥ 42HUZH 21 7 & RNA | 22 #F & B RNA ¥
JEMAERE 0D, /0D, =1.8~2.0, i FHi¥ 5 857 &
( HAS TaKaRa A ], 525 : RRO4TA ) ¥ 4141 RNA j5i%4
S eDNA , R H 52 i) 58 6 5 & PCR (qPCR) 57 &
( HAS TaKaRa /AT, 525 : RR420A ) ¥E47 qPCR [,
MARZR 10 pl, EFUHFS1945 0.5 wl,SYBR 5 pl,cDNA
1 pl, oK 3 pl, A ##:95°C 5 min,95°C 30 s,
60°C 30 s, 3t 40 WPEFF, LL GAPDH A NS, f#i ]
24 8NE ST CAPRINT PDPN R85 A5 JL [ N £5%
# (N-cadherin,N-cad ) .E #5%f & ( E-cadherin, E-cad) |
WA H ( Vimentin, Vim) ] mRNA AJA N FRLE, 5l
WIS 1,

#& 1 CAPRINI .PDPN N-cad . Vim .E-cad 51 FF41

Tab.1 Primer sequences for CAPRIN1, PDPN, N-cad, Vim,
and E-cad

N ES 1Y TS

CAPRIN1  5-AACCAGCGAAGACCG- 5-CGAATGCCTGTTACA-
CTATAA-3" CTGTTGA-3"

PDPN 5-GTGTAACAGGCATTC-  5-TGTGGCGCTTGGACT-
GCATCG-37 TTGT-3"

N-cad 5-ACCAGTCACTCCACG-  5-GGTCACTGTTGACAA-
GAGAAA-3° ACCATCT-3"

Vim 5-TCTCGGGGTGATCGA-  5-CCCTTTGTTCATTCG-
CAAGAA-3 TTCCTGG-3~

E-cad 5-GGAACGAATGAACAA- 5-TGACTTAGTGCCATG-
AGGGGA-3- AAACTCCT-3"

GAPDH 5-CACGTCGGGAGCAGC- 5-CAGGTCAGTCCGCAC-

TTATG-3"

TTCATC-3"

1.3.2  CAPRIN1 PDPN & (ARG . B iR 20 402 % TR
10% AR /R AR AT AL SUB S 18 |, SR8 5 A s g |
PR AT e A ge 0, 45 5 H0 % R fE . CAPRINT
PDPN £ I5 T 42 A4 i i, B2 T 40 i 52 Bk
ORI E O AR, NS 5 1> 200 f5 5 T
(AT G SRy AR 3 4 KRTE (0 2 7 IR HE
14y HHEM 0 5, FHPE M A 2 it 2. >50% 3
43 >30%~50% 2 4% >5% ~30% 14y .<5% 04y, ¥
SR A 5 B G € 20 i L A2 A R, =2
FFE PR <2 43I NI,

1.3.3 BV B A CRC 8 thBeJa 47 & Wikl 5 3
A BB 3~6 AN H BT 1K, SR FHELE 12 Rl T 45
G AT, BTN A AR AR G A E CT

GATAE, FEDFZE B 2024 4510 A 1 B, BEIHZ
KON KA CRC AHICHE T Bl 15 B 24 1B s [A]

1.4 it (R SPSS 27.0 #1753 40 07, it
BOGOR A B (% ) FoR , 4L ) He iR H x? K
5 IEB A B HE R DL v es 65,2 4 IA] FL R
MSFEAS ¢ K505 R 15 5 43 Hross i 55 K 20 3% ( TCGA)
B JE b CRC 9 55 41 20 5 9 4141 CAPRINT, PDPN
mRNA 35 ; Pearson 3¢ 43 7 WF 58 CAPRIN1 , PDPN
mRNA £ ik 52 BH B I K mRNA £ 5 59 H &k
Kaplan-Meier [t 2% 43 #7 CAPRIN1 , PDPN & [ 3 ik %t
CRC HBEHEAFTR B ; Cox [FIH 4 Hr CRC H& T
JERIEIRRE ,, P<0.05 HERAFIHE L,

2 &% B

2.1 TCGA 4 FEh CRC A A S5RANN
CAPRIN1 .PDPN mRNA ikt TCGA HdE 734
25 oK, CRC 5 4H 21 CAPRIN1 , PDPN mRNA %
INETREHN ZRAG I E X (1/P=13.634/<
0.001.8.866,/0.003) , WLIE 1,

a
s ] r 1

oo
S .
i

CAPRIN1 PDPN

B3 AN
[ BIRE A

mRNAZRIE B log, (TPM+1)

T SRS AR, P<0.001,
B 1 TCGA i i f CRC A 55 41 415 Jif 41 41 CAPRINI
PDPN mRNA ik LA
Fig.1 Comparison of CAPRIN1 and PDPN mRNA expression be-
tween CRC adjacent tissue and cancer tissue in TCGA data-

base

2.2 CRC BEmFHL 5% 4 4 CAPRINI,
PDPN 28 5 mRNA £k  CRC HH5
240 CAPRINT ,PDPN N-cad , Vim mRNA AH %2 ik
T2 H 2, E-cad mRNA AH X2 ik =A% T8 5
H21(P<0.01) , W2,

2.3 CRC #4029 CAPRINI PDPN mRNA %31k 5%
BRI mRNA RX A Pearson A0 40HT
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7R, CRC 4 41 % CAPRINL . PDPN mRNA #H %3
ZE 5 N-cad.Vim mRNA MHXT R IR E R IEME, 5
E-cad mRNA A X} 2 ik & & 1 #H ¢ ( CAPRINL ; /P =
0.706/<0.001.0.630/<0.001 ,-0.712/<0.001 ; PDPN;
r/P=0.739/<0.001 ,0.662/<0.001 ,—0.640/<0.001) ,
2.4 CRC B ZHL 5 A 4% CAPRINT PDPN
HHFRBLE  CRC BF WA 2 CAPRINI,PDPN
B PE 0 91 71.21% (94/132) ,74.24% ( 98/
132) , i a2 4 4111 8.33% (11/132) ,10.61% ( 14/
132) , 2 %A G it 5 L (x*/P = 108.937/<0.001 ,
109.421/<0.001) , WLI& 2,

2.5 CRC #4021+ CAPRIN1 PDPN % 4 3 i57E A
I I BERAE A 22 5% TNM 4330 T30 A5 bk 2 &%
) CRC JE4H 21 CAPRINT PDPN & H BHMERE T
TNM 30 T ~ T3 k2555, 2R A5+ a
X (P<0.01), W3 3,

2.6 4141 CAPRIN1 PDPN % 1A% CRC H
FHWE R CRC B 132 il 2 b5 45 KB FE T
50 5], 3 A B AER K 62.12% (82/132) ., CAPRINI
PHMEZH 3 4F R A 1F RN 57.45% (54/94) , i & ik
FCAPRIN 1 P40 973.68% (28/38) ( Log-rank

X*=3.821,P=0.014) ; PDPN BHTEL 3 4F BAETER KN
57.14%(56/98) , & T PDPN B 2H () 76.47% ( 26/
34) (Log-rank x2=4.154,P=0.006) , WL 3,

[REIEN

2 CRC BHFHLGRSFHLUP CAPRINT PDPN &
I8 FRR (s AL B £, x200)

Fig.2 Comparison of CAPRINI and PDPN protein expression in

cancer tissue and adjacent tissue of CRC patients (immu-

nohistochemistry staining, x 200)

R2 CRC BHFHBAL 5HH4h CAPRINI PDPN (B EKE mRNA £k L (3ss)

Tab.2 Comparison of mRNA expression of CAPRIN1, PDPN, and invasion and metastasis genes in adjacent and cancerous tissues of

CRC patients

4 A CAPRIN1 PDPN N-cad Vim E-cad
TR 132 1.12+0.20 0.86+0.23 0.81+0.15 0.90+0.26 1.81+0.49
FEH L 132 2.96+0.42 3.12£0.47 2.41£0.38 3.2620.60 0.63+0.17
18 45.444 49.623 44.997 41.465 26.139
P1H <0.001 <0.001 <0.001 <0.001 <0.001

£ 3 CRCEAHLH CAPRINI ,PDPN 7 H 22 A 10 A [A] I PR SR FARAE i) 25 7

[#1(%) ]

Tab.3 Differences in CAPRIN1 and PDPN protein expression in different clinical pathological features of CRC cancer tissues

mH BI%0  CAPRINI fAtE(n=94)  Xx*fH P PDPN [ (n=98) X2 {H Pl

4531 L] 72 55(76.39) 2.071 0.150 57(79.17) 2.009 0.156
§’s 60 39(65.00) 41(68.33)

Kisied <60 % 56 36(64.29) 2.276 0.131 39(69.64) 1.076 0.300
=60 % 76 58(76.32) 59(77.63)

il A E17) 80 60(75.00) 1.421 0.233 62(77.50) 1.127 0.288
HY 52 34(65.39) 36(69.23)

Jpg HE Y 3] 73 50(68.49) 0.589 0.443 51(69.86) 1.638 0.201
BRI B ol 59 44(74.58) 47(79.66)

Rl eReE  mh ok 86 59(68.61) 0.818 0.366 60(69.77) 2.584 0.108
K534k 46 35(76.09) 38(82.61)

TNM 433 I~ 87 54(62.07) 10.407 0.001 57(65.52) 10.160 0.001
1B 45 40(88.89) 41(91.11)

WS H 45 39(86.67) 7.955 0.005 40(88.89) 7.659 0.006
G 87 55(63.22) 58(66.67)
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Fig.3 Kaplan-Meier curve analysis of the impact of CAPRIN1 and

PDPN protein expression on the survival prognosis of

CRC patients

2.7 Cox [MHA#T CRC BEWFHEMHIEZE L
CRC A BUG MRASE (1=3ET2,0=2E7F) , DL kg
R P<0.05 Wi H oy H AR g1 T 2 ZR Cox [BIIH 4317,
507K  TNM 4330 T3 ik © 45 5% %% . CAPRINT [H
P . PDPN FHM:JESZM CRC 5 FUS 170 37 5 J6 [ R
(P<0.01), L% 4,

&4 ZHER Cox MAHT CRC LFH TS B0 K R
Tab.4 Multivariate Cox regression analysis of factors influencing

the prognosis of CRC patients

ES B1H SEH Wald fH
TNM 4MH IS 0.280 0.101  7.686
WS 0.309 0.112 7.612
CAPRINI [A#:  0.280 0.093 9.065
PDPN FHPE: 0.263 0.081 10.542

P HR{E  95%CI

<0.001 1.323 1.085~1.613
<0.001 1.362 1.094~1.696
<0.001 1.323 1.103~1.588
<0.001 1.301 1.110~1.525

303 i

CRC 2t FHHEA 55 =i B v Mg, BRTITAL CRC
TG 0 R 2RI N TNM R4 B IF 2 R 8
VAFETERI I S R SR IS B, R A« — 147

SAGIAIT 0 TRl AR ] TNM 4330169 CRC B i
HUGAEAE—E IR, WRAMFSE CRC BIR ML, X AT
CRC B M IE #4740 2, A FI T CRC MEARIBIT T
ESilprie N

CAPRINI J&—FF RNA &5 & 8E M, S 5418 5HE |
SERATPE LI TS I A 5 fih 7] 98 4 45 22 o £ ) 2
LR SRR Y T R S R 2R AT MR S
K, ST, AR T CAPRINT B R A fE S
ULK1 AHEAEH , 5436 A W75 S I8 A0 G B 40 i 1Y
R A 9 20 160 06 dht G 28 W AL, S i A TR R T
AU W R, CRC PR 4 i &2 HTC116, SW480
/N RNA-199a-5p 3k T, 2 CAPRINI mRNA
RS RE PE RN ek s n, J s g g i =t AR
WFFEAE TCGA $4E 4 Al qPCR 3256 h ¥3ESE CRC H
CAPRIN1 ik Tt , 5 REAE W 5T 45 AL, AW 5%
U TNM G330 T3 bk 2 45 7 B8 s ZH 24 CAPRINT FH
PRSI T 2 78 CAPRINIT (9155 CRC 1 i
A G, MR, 45 E W CAPRINI RERIA I
ARBTG5 5% S AL AL K 7 2, B0k 2 BE 4
fiti A FRAGHG 1 (735, 2 UE R & Ak, 175 98 40 M 1Y
WagE R A b R B] G AL 4R E 25 B g 1 iR gt
JEL ARBESE H, CAPRINT B35 5 15 22 45 % 5L A
kA0 H7R CAPRINI A figi@ s e R B B L
MR IR HE CRC M s F e, BF9E 3R M, K BE IR G
s RNA GIRGL il i c-Jun 2 203 1% CAPRINI A %
ik ,CAPRINI il GLS1 Z5 & L RIKEZ &4, 1 i3t
W—IRAR 5y 2 9T 5 I 1 ORI B, 178 N-cad 3R
iK1 N E-cad BYFIR e SEE AN 9 1R 22 R B 1Y
KA RBESE T, CAPRINT FHYER CRC B TS
i SRR T R IE B A5 SRAR L (HIZ R ST R
PRI A4 3EXT CRC AHEUH CAPRINT mRNA 7K
T, AR 5 MR AE R K #E 17458 . CAPRINI
FHM: CRC B UG A R AALEH P EJ& CAPRINT BEf%
R A LT PR AR P T G, 1 I e %o X AR T R T
P, RECRE AR WS, R £, CAPRINI
RERS G SR PLPP4 W3Rk (R U A0 M 7E B8 |
1225, [RS8k 95 40 X 22 32 Lb B it 245 | 412 a2E L AR
R R, SECRE AR BUGY , A5G & —
BB HE AR AT CAPRINT Hi/4& ( TRK-950) ,iZ ik
fiE 5 22 Fh fih 98 40 0 2% 16 A9 CAPRIN-1 4% 50k 454,
I R AL e A D BE , & R AE A T
TRK-950 7£— Al PRIFFE (NCT02990481 ) JiF 52 HAH Y7
AR

PDPN FRAF R T, gt S R T N gL fa ik
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1p36.21 b, &7 = & O-H A6 11 i & 25 #4 S5 R i it
NEEFI, e 5 CD4d AR iR 1 A9 S5 ML Ah 3R
45, 5 5 RN RS K g s R, ST
FW e R T PDPN 223555, Hife 0 {2 ik
LUK L R | 2 e 1 R g S 2 1 ek g i
Mk & A#F5EH, CRC H PDPN %k I
JH, S5 REAE % & 7E CRC Bl 8 40 B v 41 1 25 1 —
"' CRC ' PDPN FikF i BHLH 5 PDPN mRNA
Roe A %, WM, CRC H 3R RNA ITGB6
e EE SRS RAERN T 2458 HE M 3 HEEH,
H4/im PDPN mRNA FeuE P |, 42 o 20 B R ) i 1k
$3 CRC ARSI &£ . ABF5E 1 PDPN mRNA
SREFHHEN M RIEA O, IFH PDPN HH7E TNM
3399 10303 B b L2 25 5 A 1 i 2 4 rh Rk T v B B
=, W] PDPN FIfigiE &I e #F CRC (R 2B HL 3R
ik AR UER R o A R, BFSE R B, CRC ' PDPN BE
2 A IR AF DG T AR AN B 430 CC Ak R+ Fic 4
2, TS N B 4 B v AR 5 B S RN SR TS R 3, fE
N-cad , Vim % [A] 5T VbR il 25 1Y 3R 3K 3 BUMR & 4=
1RZPBFER WAL, BEFRE T PDPN [ 3 BE RS (e it
e R O v A 4 L R0 ek TR R DG I I 20 L 7 £ 1
T, FECHREAN H R A I B, (2 28 Ars S 0k
M K b g ot R0 AR SE R, PDPN Y BHME R A
CRC BHAANRAGA K, /P HEH, PDPN fyK ik
REAE 5 S IR0 AH G JI T 28 41 i 134 53, 396 55 9 41 i %o
AT BHEPUNE, S EBURE AR BUG Y, A& R
PDPN #5HiIK CY12-RP2 IR Y7 & {0 2308, 3 o0 BH K
Wnt/ B3 PR A 11 38 %, 400 1) P €0 308 400 i 1) A= RN
B, b Al i i 54 CD3T CD4* T i il . CD3* CD8* T 4
M .CD49b* Granzyme B"NK 2P0 M 45 G 25 4 T P R 9
TS AN A B HE B, SR S S A AR
4 & i

25 L ik, CRC J 4141+ CAPRINI PDPN K1k
T, GIRZBHER I R IKA G, J& CRC il J5 PEAR 1Y
R bR, ASTFFE A TCCA $ds 2 Fl4E i CRC
FEARMEATIIE I, IER] T CAPRINT \PDPN 512784
oI A S & CRC BB F A A7 G 22 (Rl A7 A B 3%
KB, (HPIE R B R BTH CRC IRITHEAS, KR A
friff— PR, HIRA AR S BN, KRG
THRTRE M RFEA B I PRI A T 5T
3 28 T 1 # 75  JC ) 25 e
1EE HHk A

M BRSO 26, SR A A2 18 SRS EF . W
RHE AR TR R ; Bk SEMERT ST R, WoRHE 4

R B SCB BR B TG T R R IR

% B SCH

&% Lk
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VRD-lite J5 21097 22 & Mk B Rl Jed 097 R0 SO0t I 3
miR-223-3p .miR-140-5p ik ) 5% I

IR R AR, EH BRE R

IS, Wb AR 7T IR (20231414)
PEF AL, 075000 TTAHRE T AfAbAL )y 2 B B m 55 — B2 Be i R (PhACR (BRET JRSAS 20 KR ) AR (TR )
WAEVEE : KR, E-mail:837778717@ qq.com

(# ZE] BE RSO K+ 1 ZE R AL + K T BE B ( VRD-lite ) J5 28 % 22 & VB B8 (9 A 7 97 580 B X 1L i
miR-223-3p \miR-140-5p FEM M, Fik BEE 2020 4F 6 J—2023 4F 6 [l 2= pe ks 55— < B m ik BHIGE
L2 M B RETE R 90 FIWE A X4, LIS BHE4 T BAZE FIBF ST 20, 4% 45 1), X R AT B R R I & H ZE R AR
I7 ISR A L 0 HRZE S 1 0 PSR TIB BE W va 7 IR T BT IR R 3 N o LR 2 AR EVRYT 3 A JE RAUR , L i i
miR-223-3p \miR-140-5p kG N, BRERRAT , R VR N, B I Reteds , BE LR, ER IRABHFNIRIT R
HRCRN 86.67% 1= T X R 68.89% (x2/P=4.114/0.043) ;3697 3 A~ A 5,2 4L1f13E miR-223-3p .miR-140-5p FikK
ST, BRI 4L T B (1/P=4.590/<0.001,4.257/<0.001) , 1697 3 ™A 5,2 4115 M EH B, WEkEA .
B B9 A L K SE X RRAR , EFST LR T3 B4 (1/P = 11.783/<0.001,37.964/<0.001,11.493/<0.001) , 497 3 4
AJE,2 B 1L-6.11L-17 ' TGF-B . SCr . BUN .24 h JR & /K F PS PF43 ¥ 836 J7 mo A%, ELAF 5 4 AR (v/P =
21.920/<0.001 ,69.118/<0.001 .5.066/<0.001 ,16.822/<0.001 ,8.183/<0.001 ,3.472/0.001 ,4.525/<0.001) , KPS ,QOL ¥
A3k T BLFSE4E i TR IR ZH (1/P = 14.156/<0.001 ,15.250/<0.001) , Z5i&  VRD-lite J5 RIGYT £ & 1B B B
B WEITRL R B E NGE R B B TIRE AR RCIRAS DA B AR s AR A7 T, LI miR-223-3p A1 miR-140-5p H)#%
IR AR

[ER] 2K MBI AR+ ZER A+ TIB 4 1% 7 %€ ; miR-223-3p ; miR-140-5p ; 7741

[hFESZEE] R733.3;R453 [ cEftRIEAE] A

Efficacy of VRD-lite regimen in the treatment of multiple myeloma and its effect on the expression of serum miR-223-
3p, miR-140-5p Sun Yongle” , Chen Zhe, Hao Jie, Jiang Min, Yan Hanying, Zhang Ling.” Department of Hematology,
Hebei North College Affiliated First Hospital, Hebei Province ,Zhangjiakou 075000, China
Funding program: Hebei Province 2023 Medical Science Research Project Program (20231414)
Corresponding author: Zhang Ling, E-mail. 837778717@ qq.com

[ Abstract] Objective To investigate the therapeutic efficacy of bortezomib+dexamethasone +lenalidomide (VRD-
lite) regimen on multiple myeloma and its effect on the expression of serum miR-223-3p and miR-140-5p. Methods Ninety
patients with multiple myeloma admitted to the Department of Hematology of the First Hospital Affiliated to Hebei North Col-
lege from June 2020 to June 2023 were selected as the study subjects, and were divided into the control group and the study
group by the envelope method, each with 45 cases. The control group was treated with bortezomib combined with dexametha-
sone, and the study group was treated with lenalidomide based on the control group therapy. We compared the effect of the 2
groups after 3 months of treatment, serum miR-223-3p, miR-140-5p expression, myeloma examination, inflammatory
response, renal function indexes, and patients' survival quality.Results The total effective rate of treatment in the study group
was 86.67% , which was higher than 68.89% in the control group ( x?/P=4.114/0.043); after the treatment, the expression lev-
els of serum miR-223-3p and miR-140- 5p in both groups were elevated, and the study group was higher than the control
group. were elevated, and the study group was higher than the control group ( #P=4.590/<0.001, 4.257/<0.001). Serum M
protein, B, microglobulin, and proportion of myeloma cells levels were decreased in the 2 groups after treatment and were
lower in the study group than in the control group (#/P=11.783/<0.001, 37.964/<0.001, 11.493/<0.001). IL-6, IL-17, TGF-3,
SCr, BUN, 24-h urine protein levels and PS scores were lower in both groups after treatment compared with before treatment,
and lower in the study group (#P=21.920/<0.001, 69.118/<0.001, 5.066/ <0.001,16.822/<0.001,8.183/<0.001,3.472/0.001,
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4.525/<0.001), KPS and QOL scores were elevated and higher in the study group than in the control group (#/P=14.156/<

0.001, 15.250/<0.001). Conclusion VRD-lite regimen has significant efficacy in the treatment of multiple myeloma, which

can significantly improve the renal function, inflammatory response status and quality of life, and positively affect the expres-

sion of serum miR-223-3p and miR-140-5p.
[ Key words)
Therapeutic effect

Z KA H #8798 ( multiple myeloma, MM ) f2&—Ff
E i) e W R N g R e R 2 g
A EE KA A ST AE 1, miR-223-3p F miR-
140-5p 7E 2 KB R 0 & B b 2 2R,
o I I Y K AN AN R 5% 9 1 Ji R AT 1A 18 T
AT RO AR YT O, R ORI TR
AR 35, ] A 28 b AT ) P 40 e v 4 2 P AR, DT
it RO TARETR: 5 T b S oK s BB % 388 1) P98 ) I 5
TE I, X0 o 7 0 R LA S S MR T R TIR B A
K —Fp G P T 258, HAL A S5 5 U0 R B AR, L
F M bR 1M A AR R R P e R ThAE . R,
FIX =R A, T BE & #E U [FAE FH 4R = MM
BEBRRITROR BRI, X TF3X — 397 7 R B I7 RO
TETEM AR YA LR TSR T5 BER AR 5T . S8 T 0k, B
LML K + M ZERAR + R AR FE e ( VRD-lite ) 75 B3R YT
22 R B BE IR (T S0 %O LT miR-223-3p , miR-140-
Sp FIRMRZ W, LAk MM R B0 B A ALY IR T Bk
P A R RGE AT
1 #EREFR=E
1.1 IEIREERE HEH 2020 4F 6 H—2023 4F 6 H it
A6 T 2= B B 5 — I B RIS 22 & M iR R A
90 BlFERBFFERT G, LU 3143 S % B2 R 58 40,
2545 i), ) HRZE AR B 2 B AR ORI A L ZE KA IR
7, WFSE LA REA IR YT 7 58 0 Al b o FH >He 30 2 e
1697 2 AV AR BMI e o ALRRE e
Gy R AT B A, 2 I TG R X
(P>0.05) , BA AT ok, Wk 1, AW E Lk B
TSRS B2 LM (W2023070) , 2 K 5 @ i W) &
BB FEA
1.2 SROIEREFRAE (1) G AARE . DB H I RIS Wr
RGO E 2 & v s R 2R e ) T R A 2
Wrm i, HL20 BRAA R A UE S ; @ R XA 5% (5 FH A1
YY) ICAN AL BAE MG S s @/ O™ i ILE |
BHERAG 5 B I E 25 3 itk 58 05 ; (@ FR 3 1T D) BB IE
(2) HEBRFRUE . OB EFELEAE I R GBI A e 5
s QAL W4 2 AT IR YT s @A IF FL A % M b
Jo s AR RIS W R 2 BB R OFF A E A

Multiple myeloma; Bortezomib + dexamethasone + lenalidomide regimen; miR-223-3p; miR-140-5p;

B e B

F 1 XA SPIFT A B WG RO AL
Comparison of clinical data between the patients in the

Tab.1

control group and the study group

oA (inésﬂ) (ﬁf?ﬁ) X/l P
A HI(%)] 5B 23(51.11) 21(46.67) 0.178  0.673
4 22(48.89) 24(53.33)

WY (xxs, %) 56.26+8.79 58.99+9.12 1.446  0.152
BMI( %+s,kg/m?) 22.48+1.79 22.13:2.11  0.849  0.398
SRR kA 11(24.44) 15(33.33) 0.865 0.352

[#1(%)] ek 34(75.56) 30(66.67)

R (x5, ) 5.98+2.23 6.44+2.15 0.996  0.322

Mg 1~ 24(53.33) 28(62.22) 0.729  0.393

[B1(%)] My 21(46.67) 17(37.78)

HRIPR  RWIME  11(24.44) 10(22.22) 0.062  0.803

[Bl(%)]  HERIH  13(28.89) 12(26.67) 0.055 0.814
FIRIAE  15(33.33) 18(40.00) 0.431 0.512

P9 3utidd £ 8(17.78) 12(26.67) 1.029  0.310

[B1(%)] T 37(82.22) 33(73.33)

1.3 IRYT L N MRALRE HEAZ B R A ORI G b FE
KAMIBIT BB T2 1,815 .22 REEZ MRk
(| BSP Pharmaceuticals SRL) 1.3 mg/m” fZ T {#
5t AMESS 1~2 8~9 15~16 .22 ~23 KK Hb
FEKA (RBFTHEER AT FRA R , B 20 mg,
K1, 28 d 1 MEIT A, DFFE4 R VRD-lite
T3 58 AEXT BREH SB35 IR T 7 52 0 LAl JH >R IS 2 g
(FFEHI 254G BRA T BFIK 25 mg, BER 11K, 28 d M 1
ANGIT W], 2 AR E 2 3 ARG .

1.4 SIFEHRS ik

1.4.1  IfiL# miR-223-3p .miR-140-5p ik, T4
SYRTSORYT G 3 A H R B SMAH KL 5 ml, 2.0
FRE 8, R FH Trizol 37 ( 32 E Invitrogen 22 F]) ML
M5 A WA 4 B RNA . A B 2 b B S FEACHE
Trizol 2L IS YIHIA 25 fmol -5 18575 Wi 2k HL miR-140-
5p F B, UAE bR WAL BRI B S A R 5t 1) 41
TS REEER SRS 2530 514, R 336 7 s i) &
(3 [ Thermo Fisher Scientific 23 ) ¥f 41 W 44 H 1)
miRNA ¥ 5% 5% i cDNA FEAS, b ALK I 7™ 4 3% 1
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qPCR & (P EE e AR Mt BT, {8
F i A miR-223-3p I miR-140-5p BY 519yl ) M Bt
N | &3, Br s 51 % 41 F : miR-223-3p |37 5 -
AGCTGGTGTTGTGAATCAGGCCG-3 *, T i 5 ~TGGT-
GTCGTGGAGTCG-3”, miR-140-5p % 5 -GAGTGT-
CAGTGGTTTTACCCT-3", F it 5-GCAGGGTCCGAGG-
TATTC-3",U6 | 5-CTCGCTTCGGCAGCACA-3", F
IiF 5 -AACGCTTCACGAATTTGCGT-3", A U6 HINZ
il 22 ST A SR A X ek i

1.4.2  EHERE A BURIRITRT SR e i 25 18 4
SRk 5 ml, 2.0 B HL_E W, DL Roche Diagnostics
A7 1 Cobas ¢ 702 4= H 2 AE AL 43 A AR I 176 M 2R
H B, THEREE S e R 4 A L 41, 35 & vk 1 58
DU &2 P JR RN ]

1.4.3  RYEFEARATIN . 1A 1l 7 LA R G 33 W B A
MEAZR-6(1L-6) IL-17 b E KK F B (TGF-B) K
- R &I A ABC AEYEARA R,

1.4.4 B IURESE A . B 20 L TE R A, >R 1 K
G PE W BFFEASE I 1fiL 775 WILIST ( SCr) JR ZE & (BUN) ,24 h
PREE T, R G0 A IR BEER e Al

1.4.5 AFFEITN . SRR IRE R K (KPS) 3T
A3 AR TR HTRRUE (PS) VAT K i £ 25 26 0%
JFHE (QOL) W43 Xif f 3 B 26 A7 o B b AT PR AR,
KPS P¥43 553 0~ 100 43,0 50 B FFET-, 100 434 &
HOCAIEH A3 HE 0 A T T R R 5 PS PR

LI R R A i R o B AR 5 TR T BT A & |
ARLA S AR R, BT M OB 1 TR 25% a4 %
S EHE I 5.0 g/L BN BF S IR . YAYT A AOR =
(eGSR + 35 G+ TRy ) / I K< 100% , %
BAEEC

1.5 Siitsgorik (] SPSS 23.0 # ik 47 Bd b
B T HEROR U R (%) 2o, IEBCR T X2 K
B AP A BT R GORLL xas ROR AL LLALHEAT
KB, P<0.05 WERAGIER L,

2 &% R

2.1 24LARITRCR L HRARIT MACRE T
Xt BELH (86.67% vs. 68.89%) , 22 5 HLAG i it 2 78 L
(P<0.05), L% 2,

2.2 2 HIRYTHJG ML miR-223-3p .miR-140-5p AX} &
AR VAT T 2 4L Y L miR-223-3p.,
miR-140-5pXF IR K LUEL, 22 5 TG T2 3 L (P>
0.05) ,if¥7 3 A J5 2 4L miR-223-3p . miR-140-5p
AHXSFRIBAF- 2 T, HAF 9820 5 T % R (P<0.01)
33,

Fz3 XA SR AL ERITHIG ME miR-223-3p, miR-

140-5p FHXTFIBAKE UL (x49)
Tab.3 Comparison of the relative expression levels of serum miR-
223-3p and miR-140-5p before and after treatment between

patients in the control group and the study group

> 24 ) T > P M I} [h] miR-223-3p miR-140-5p
éijz 6 4\%%& LA O~ Sé}ﬁﬁ ’?E‘%jg%% H i 81 R ZH VRYTHT 1.31+0.31 1.23+0.23
F‘ELE?,S ﬁﬁ%%mﬂ*@%t,ﬁﬁﬁj\@ﬁﬁ,%%E"Jﬁij} (n=45) {ﬁﬁ‘}ﬁ 2.89+0.51 3.25+0.89
PRBCHEE S QOL 43R FH AT 8K RS AR A4S | e AR o B W4l I 1.28+0.42 1.1720.16
TN Z S SRR B A 12 DO HEATIEANY, 4 0~ (n=45) BIT IR 3.45+0.64 4.09+0.98
/P XS IR N 17.759/<0.001 14.413/<0.001
60 43 oy 5 A W AT R R R /P WA NE 19.016/<0.001 19.727/<0.001
1.4.6 JEITHCR 0% 2 A #1697 3 DA IGHIFRL, o/ P IRTT I LI 4.590/<0.001 4.257/<0.001

I RE A PR B MR G P [ o H Uk 45 58 B - A
o R BRI L BIK T 5% R 8 % LR E
M 25 K567 AT AR 90% LA H 4K IR M A
KT 100 mg M 528 LAHRE 24 h IR M EH K
FEAR IR BE AN JE 90% B 24 h /b F 200 mg, VA M IfiLiE M
TR 50% LA E Ry 353 92 ik s GnoR i 2 R An i

2.3 2 HIRYTHT G E B R A LA IRYTET 2 4R
FYIMTE M 2 B, ORE | RER 4 M L L 2
SRGITFE X (P>0.05) 3797 3 M A G 2 4LliiE M
EH B, MERE BRI A0 e B A, P oT 4
TR R4 (P<0.01) , L3 4,

®2 WIS PFRALEFERITRCRLE (%) )

Tab.2 Comparison of treatment outcomes between patients in the control group and the study group

4 5 %k 5C & LB fif R i W42 fitt Pk P ik Je SRR (%)
X R ZH 45 9(20.00) 10(22.22) 12(26.67) 6(13.33) 8(17.78) 68.89
Ene| 45 16(35.56) 18(40.00) 5(11.11) 4( 8.89) 2( 4.44) 86.67
Ux* i U=69.152 X>=4.114
P 0.004 0.043
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2.4 2 AUIRYTHTIE MG REF F L JRYTET 2 4R
HIMHEREH FRF LR, 25 L5t 2 L (P>
0.05) ;3697 3 N HJE,2 4 1L-6 . 1L-17 \ TGF-B ¥
REA, FLBFIE AR T X R (P<0.01) , L3 5,

R4 MMASUTABERITEE M EA B, BEKER &
HHERE A LK e

Tab.4 Comparison of the levels of M protein, 3, microglobulin,

(x=s)

and proportion of myeloma cells before and after treatment
between the patients in the control group and the

study group

®o XA SHTARE IR B D RETEAR AL

- 829 -

(xs)

Tab.6 Comparison of renal function indexes before and after treat-

ment between patients in the control group and the

study group

4l Il (p,nslglr/L) (mlzllil]jL) z(z‘rrlhg/);:j'Zi%f|

YA JRITET 128.59+12.54  12.33£2.55  238.46+12.36
(n=45) JRIFF 105.12+ 4.12 8.99+2.01 115.16x15.15
WS40 JBIFHT 129.66211.05  12.54£3.01  233.46%24.15
(n=45) HIFfE  86.64x 6.11 6.05+1.33 105.15£12.02
/P X R IE 11.928/<0.001  6.900/<0.001  22.199/<0.001
t/ P WAL A 22.855/<0.001 13.230/<0.001  31.907/<0.001
/PIRYTIRALENE  16.822/<0.001  8.183/<0.001  3.472/0.001

q om MEA B, WOKEN  EBERAE
(g/L) (pg/ml) et (% )
YPRRZE RITRT 52.77+4.15 10.88+1.12 38.79+5.46
(n=45) (TR 27.55+3.26 6.48+0.45 22.98+3.16
BRI WRYTHT 52.98+5.11 10.76+0.98 38.97+5.98
(n=45) JAJFJR  21.55+£1.02 3.11+0.39 15.55+2.97
t/P it R N AE 32.058/<0.001 24.454/<0.001  16.812/<0.001
/P WIS 40.462/<0.001  48.654/<0.001  23.530/<0.001
t/PIRIFIRHIEIME  11.783/<0.001  37.964/<0.001  11.493/<0.001

RS5O SHTTABE IR RIS MG R AR T

7ML SHIABEIRITHTE KPS PS QOL -5}
WEE (w25, %)
Tab.7 Comparison of KPS, PS, and QOL scores before and after
treatment between patients in the control group and the

study group

Hﬁiﬁ (x+s,ng/L)
Tab.5 Comparison of serum inflammatory factors before and after
treatment between the patients in the control group and the

study group

4 W KPS P43 PS 4> QOL T4y
XPHRZH JRYTHT  68.11x4.65 2.88+0.89 27.58+2.45
(n=45) JBIFfE 79.89+2.65 1.44+0.65 39.48+3.18
A RITET 67.77+3.79 2.78+0.72 26.89+1.98
(n=45) RI7T/E  88.01x2.79 0.83+0.54 50.18+3.47
1/ P Xt R N 14.765/<0.001 ~ 8.765/<0.001  19.886/<0.001
/P W ME 28.850/<0.001 14.534/<0.001  39.106/<0.001
i/PIRITIRAEIE  14.156/<0.001  4.525/<0.001  15.250/<0.001

HoH mE IL-6 IL-17 TGF-B
XTHRZL  JBYFET 151.22+15.15  188.20+8.79 3.06+0.31
(n=45) AP 108.26+ 4.26  151.21+4.26 1.9920.45
BFFE4H JAITET 151.36+11.26  187.99+8.71 3.08+0.45
(n=45) JRJ7)A  76.46+ 8.75 92.46+3.79 1.55£0.37
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MMy PCSKO Syndecan-1sST2 5 41| 314 I ve £f 8k e
AR B OC 3R SR TS Y 52 Wi

B Th LA AR ARG RA AL

HEWH . 2019 WA HREIHT LI ( B RFH#E4) T H (2019CFC840)
TEB AL, 430061 BRI, R HCZE PPl iR X A R B 212 B 24 R
WAEMEY . il TI4E, E-mail :64135789@ qq.com

[# E] HH FEMEEAE B TEIRTEE 9(PCSKY) (LR EBE-1( Syndecan-1) | 1] %P A\ I i 54
fi# 2 -2(sST2) SR PR Fo P B IR IE B R A BUS A2, ik 1B 2022 4F 8 H—2024 4F 10 H fif it 4
R I XL B B 2012 B 2R RHICIR A B 0 1k R T SR e R 3 05 B R R Y Al AR AR A A BRI (R L PEAR T
(APACHE I1 ) f FeVEAL WG B iR 40 Wi h B4 (n=54) FITE BT 2H (n=41) ;ARIEABE 28 d BUS 0L, ¥4 i35 4>
RFAE WL (n=64) FIFET- WA (n=31) , I IEBERI B BE S 2l Q0 PR e (8 2 95 19 ok e 4, ELISA LA i
7% PCSK9 Syndecan-1sST2 7K F-; 2 & Logistic AR S 47 52 0 2835 HUE R % ; 2108 TAERHE (ROC) HiZk 4>
HriMiEPCSKY  Syndecan-1,sST2 /K VX B H TG PP H, &R 504 AL, YL 4 1M 7% PCSK9 , Syndecan-
1.sST2 7K ETHE5 (1/P=23.438/<0.001 ,17.338/<0.001 ,16.641/<0.001 ) ; 54 3 W 20 o 2%, 713 040 1ML % PCSK9  Syn-
decan-1,sST2 7KF-FHiE5 (¢/P=7.211/<0.001 ,7.756/<0.001 .6.819/<0.001 ) ; 5 FF% W20 [ 4%, FE 1 7 21 bk 4 200 B -4k
MIEPCSKY  Syndecan-1 ,sST2 7K F-HJF 5 (/P = 6.079/<0.001 ,7.012/<0.001 .6.682/<0.001 .6.523/<0.001 ) ; PCSK9
Syndecan-1,sST2 3¢ 35 &5 M A4 PR s AR IR SR FET- B R I [ OR (95%C1) = 2.059 (1.220 ~ 3.475) .2.234
(1.212~4.118) ,1.957(1.338~2.862) ] ; IfiL. 7% PCSK9 . Syndecan-1,sST2 7K F = 2 B4 T 61 405 M R o 1 JR% e i 34 731
JA 1 AUC 435124 0.823.,0.817,0.821,0.939, =—FH KA T AY AUC PLF =& Bl #idl ( Z/P=2.803/0.005,2.450/0.014
2.444/0.015) 251 BRSO RL #1034 T PCSK9 |, Syndecan-1.,sST2 ik FI#, =% 5 M 0 15 128 % L) 41
XK, SRR A UG (M E B R A AR ] LA RCH e xR TS I PR AL

[EER] AR ARG BRI AL RS T R 95 ZHCAIRNE-1; ATt AR -2, TS

[FESES] Re4l [ TEtRiRAL] A

The relationship between serum PCSK9, Syndecan-1, sST2 and the condition of patients with traumatic shock and
infection and their impact on prognosis Li Xinghua, Lu Weihua, Li Wen, Ren Yigiang, Zhao Chun, Yang Min. Depart-
ment of Emergency Medicine, Chinese PLA Central Theater General Hospital, Hubei, Wuhan430061,China
Funding program. 2019 Hubei Province Knowledge Innovation Special Project ( Natural Science Foundation of China )
(2019CFC840)
Corresponding author: Lu Weihua, E-mail. 64135789@ ¢q.com

[ Abstract] Objective To investigate the relationship between serum proprotein convertase subtilisin/kexin type 9
(PCSKD9), Syndecan-1, soluble suppression of tumorigenicity-2 (sST2) and the condition of patients with traumatic shock and
infection, and their impact on prognosis. Methods Totally 95 patients with traumatic shock and infection admitted to the
Emergency Department of Central Theater General Hospital were included and labeled as infection group. The patients' condi-
tion was evaluated using the APACHE- Il scale and grouped into mild, moderate, and severe subgroup (1=>54) and (n=41).
Complying with the 28-day prognosis after admission, the patients were included into the survival group ( n=64) and the death
group (n=31). Meantime, another 95 patients with simple traumatic shock were labeled as control group. ELISA method was
used to detect serum PCSK9, Syndecan-1, and sST2. Multiple logistic regression model was used to analyze the factors that af-
fected prognosis. ROC curve was used to analyze the prognostic value of serum PCSK9, Syndecan-1, and sST2. Results For
the control group, the infection group showed clearly upregulated serum PCSK9, Syndecan-1, and sST2 ( #/P=23.438/<0.001,
17.338/<0.001, 16.641/<0.001). For the mild and moderate groups, the severe group had clearly higher serum PCSK9, Synde-



BEMENG 2 2025 4 7 A 24 B4 7 Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7

can-1, and sST2 (/P=7.211/<0.001, 7.756/<0.001, 6.819/<0.001). For the survival group, the death group had clearly higher
lymphocyte counts, serum PCSK9, Syndecan-1, and sST2 ( #/P=6.079/<0.001, 7.012/<0.001, 6.682/<0.001, 6.523/<0.001). The
high expression of PCSK9, Syndecan-1, and sST2 was a risk factor for mortality[ OR(95% )CI=2.059 (1.220-3.475), 2.234
(1212-4.118), 1.957 (1.338-2.862)]. The serum levels of PCSK9, Syndecan-1 and sST2 and the AUC predicted by the prog-
nosis of patients with traumatic shock and infection were 0.823, 0.817, 0.821 and 0.939, respectively, and the AUC predicted
by the three combined was better than that predicted by the three patients alone (Z/P=2.803/0.005, 2.450/0.014, 2.444/0.015).
Conclusion The PCSK9, Syndecan-1, and sST2 are upregulated in serum of patients with traumatic shock and infection. The

three factors are closely related to the severity of condition and are important factors affecting the prognosis. The combined de-
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tection can effectively improve the evaluation value for prognosis.
[ Key words)

pression of tumorigenicity-2; Prognosis
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7GR IR RS R S HOE IR,

1 #EREFE

L1 IEARYERE BEHL 2022 4F 8 —2024 45 10 H fi%
TR AR A DR R B 2 B 2ERPIGA I R PR v A
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Traumatic shock with infection; Proprotein convertase subtilisin/kexin type 9; Syndecan-1; Soluble sup-

15 [ BT S TR 2
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Tab.1

Comparison of clinical data between the non-infected group

and the infected group

(%) ] B 58(61.05)  52(54.74) 0.777 0.378
4 37(38.95)  43(45.26)
EWE (x2s, %) 43.09+10.12 41.16£9.25 1.372 0.172
BMI(x+s,kg/m?) 23.06+3.44 23.97+3.71 1.753 0.081
WEPRIR S [ ( %) ] 13(13.68)  22(23.16) 2.837 0.092
W AR5 ( %) ] 17(17.89)  25(26.32) 1.956 0.162
FIGEG 5 2 [ B (%) ] 8(8.42) 13(13.68) 1.338 0.247
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I~ 56(58.95)  47(49.47)
M-~ IV 39(41.05)  48(50.53)
A H(%) ] 0.765 0.382
i 49(51.58)  55(57.89)
BiAs 46(48.42)  40(42.11)
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sST2 K °F-, ik 5 & fff il A PCSK9 (3 % £ Wy,
97045ES96) . A\ Syndecan-1( abcam,ab47352) | A\ sST2
(1T, JL18366-96T) o MR a5 & i I B #e 4,
i FHEE 2R K EF AR 1Y ( Multiskan GO) 32HX 450 nm 3 K
AEWLISAE (OD 8) o 354 o it FIRE i 52 L P 1
oD fi, Ffl 2 25 LAY F- 24 oD {4 N K iE oD i,
21 by E M £8 1B 1% PCSK9 ., Syndecan-1 ., sST2
KF

1.4 itk RHA SPSS 23.0 441t 43 Hr
o FFEIES TR TR v x5 R78,2 A
BERFIBSEFEAS ¢ K250 THECFORE LIRS A8 1 1 (%)
o, BRI R RS R Logistic [8] 545781 43
SRR BUS PR 22 52160 TAERAE (ROC) il
PPN IS PCSK9  Syndecan-1,sST2 7K Fi £ 2 15
JathE ., P<0.05 AESAGITFE L,

2 # R

2.1 2 4 1fi7E PCSK9 Syndecan-1.sST2 /Kb #  Ja&
Ye2H MM PCSK9 Syndecan-1,sST2 /K5 T Jo /B YL 41
(P<0.01), WL#E 2,

2.2 O[] 1 R EE O M 1 AR v AR R e SR R IR
PCSK9 ,Syndecan-1 | sST2 KR WA T
PCSK9 Syndecan-1, sST2 /K-F & T B 4H (P<
0.01), L% 3,

F2 U5 R B MR s R LT PCSK9
Syndecan-1.sST2 /K- FLHE (s, pg/L)

Tab.2  Comparison of serum PCSK9, Syndecan-1, and sST2

levels between mnon infected and infected traumatic

shock patients

HoHl %% PCSK9 Syndecan-1 sST2
TeIRR G2 95 2.170.42 55.98+11.39 8.74%1.51
YL 95 5.25+1.21 94.67+18.53  13.6122.42
{8 23.438 17.338 16.641
P1A <0.001 <0.001 <0.001

&3 AEHETE QIR LR U B M PCSKY | Syndecan-

1.sST2 K FEHAEL (x5, pe/L)
Tab.3  Comparison of serum PCSK9, Syndecan-1, and sST2
levels in patients with traumatic shock and infection of

different conditions

45 % PCSK9 Syndecan-1 sST2
BB ETH 54 4.51%1.08 82.12+16.22 12.1622.17
EEA 41 6.23+1.24  111.21+20.34 15.52+2.63
RN 7.211 7.756 6.819
P1A <0.001 <0.001 <0.001

2.3 RIS B PER R U 18 5 I R/ s B IR
B2 7 | A I T B 7 o A R A { ON CR
Syndecan-1,sST2 7K@ TAEIEIW4H ( P<0.01) ;2 WW.2H
HABTTRHE B 7 TG4 L(P>0.05) , L3k 4,

R4 TS QIO e ARG R IR PR/ BRI LA

Tab.4 Comparison of clinical/pathological characteristics of patients with traumatic shock and infection with different prognoses

moH TG4 (n=64) T (n=31) X2/t {8 P1E
PRI H1(%) ] 5 37(57.81) 15(48.39) 0.749 0.387
‘e 27(42.19) 16(51.61)
WY (xxs, %) 40.77+8.86 43.37+7.04 1.429 0.156
BMI(zs,kg/m?) 23.47+3.52 24.86+4.13 1.704 0.092
Lo (x+s, K/ min) 108.35+11.46 103.67+10.59 1.912 0.059
Wi R (xs ,mmHg) 112.64+13.57 117.69+14.38 1.668 0.099
&K (2+s, mmHg) 69.97+9.86 66.28+7.24 1.854 0.067
AR E (%) ] BrSiiE N 27(42.19) 15(48.39) 0.167 0.983
BV A 13(20.31) 7(22.58)
B 13 16(25.00) 6(19.35)
HA 8(12.50) 3(9.68)
A (%) ] >6 h 37(57.81) 19(61.29) 0.104 0.747
<6h 27(42.19) 12(38.71)
B ISR (%) ] 19(29.69) 11(35.48) 0.325 0.569
/IR (75, x10° /1) 201.34+51.68 191.37+45.32 0.916 0.362
FI AN (xts, x10° /1) 19.17+5.36 16.94+4.95 1.948 0.054
PR AN AT (225, x10° /1) 18.57+5.16 16.51+4.68 1.879 0.063
B2 I (R2s, x 10° /1) 1.75+0.42 2.38+0.57 6.079 <0.001
PCSK9(x+s, wg/L) 4.64+1.15 6.52+1.37 7.012 <0.001
Syndecan-1(x+s,pg/L) 85.67+16.75 113.25+22.67 6.682 <0.001
sST2(x+s, wg/L) 12.51+2.14 15.87+2.75 6.523 <0.001
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2.4 ZHZFE Logistic [H1H4:Hr 52 M A5 1K v £ ke
BEVRHHER  DAIGPER S ARG RS S A AT
N RS B (AR & 175 /07, L Bk g R
P<0.05 Wi H (ELAR &, FERA) AR, T2
K& Logistic [0 I 43 #r, 45 & W /K. PCSK9 &,
Syndecan-1 5 \sST2 =72 B AR o p B YL R A JE T
MG R 2 (P<0.05) , W3 5,

R5 ZHE Logistic M35 M G 0 1 IR 5 £ & 16 il
R

Tab.5 Multivariate Logistic regression analysis of factors affecting

the prognosis of patients with traumatic shock and infection

BN BIE SEH Wald{fd P1H OR{H  95%CI
IREL T80 0.986 0.528  3.480  0.062 2.681 0.952~7.546

PCSK9 & 0.722 0.267 17.317 0.007 2.059 1.220~3.475
Syndecan-1 {5  0.804 0.312 6.637 0.010 2.234 1.212~4.118
sST2 0.671 0.194 11.978 0.001  1.957 1.338~2.862

2.5 IfiiE PCSK9 . Syndecan-1,sST2 7K - 15 il 1] 443 P
v P B S A E BT 22l Y PCSK9
Syndecan-1sST2 /KF-Fl #8515 ) ROC i1k, IF11
Bl £k T A (AUC), 45 SR R I W PCSK9,
Syndecan-1,sST2 7K~ K = A 1000 A1) 49514 AR v 1 Je%
YR E SR AUC 4354 0.823.0.817.,0.821 ,0.939, =
HIA BN ) AUC P8 T =3 Bf Bl ( Z/P = 2.803/
0.005 .2.450/0.014 2.444/0.015) , .35 6 &l 1,

&6 Iy PCSK9 Syndecan-1,sST2 IS Sk 1] 455 ME AR B A R Y
BHBUR BTN [

Tab.6 The predictive value of serum PCSK9, Syndecan-1, and

sST2 levels for the prognosis of patients with traumatic

shock and infection

— WA . Yuden
g ) AUC 95%CI SR BRSO
Ei- R 7 (pg/L) o WURE f 5 FERL
PCSK9 5.57 0.823 0.735~0.911 0.774 0.828 0.602

Syndecan-1  101.38 0.817 0.709~0.924 0.710 0.906 0.616

sST2 1412 0.821 0.715~0.926 0.774 0.875 0.649
=BG 0.939 0.875~1.000 0.968 0.859 0.827
34 i

B35 7L ) PR I VCIR 25 4 By S M B £33 A1
] ECE EARE AN A AR B, 2k —
A FERIGTER T I B FET- 1 RIS
F " E A R B ARAR B 22— R AZ A e bR, S M AL A
BoR JEREUCEQGEE LTI E RN R
SRR LB DI A0 , B AR T SET
DR et — 25 e | BB PIA R 18 9 AP S o7 g g

1.ofF
0.8}
B O0-6FFT
g |
0.4
iy ~ PCSK9
i - Syndecan-1
et sST2
— ZHEWE
0

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

B 1 i3 PCSKY Syndecan-1,sST2 7K - 1) 4451 Ik 7 Ak
BB FEHUSH ROC ik

Fig.1 ROC curve for predicting the prognosis of patients with

traumatic shock and infection based on serum PCSK9,

Syndecan-1, and sST2 levels

RS PR B AL EE " Wi,
ARWFFAR TS5 IR SO AR B B ARG A= Wb o
Yy, o A R0 1 DA R R 1 B T U A
WA

O 22 I 4 % BH , PCSK9 2 559 B B UL 19 &
S ML, AR A 3 %o 200 i J e (2 S W i A R
PepRse ) i B R JA A5 Muzammil 251 B 58 % 9
PCSK9 25 Tk U i & J | o3 o 0 i) HoAth 37 1
Rof e R 1 22 ok R B A v IEL 0 2 00 RE | ol 4 AR M
JNE IR G IR AE T ) G A A R s P o
PCSK9 7T LA BH 1 o5 5 F U0 B Ge i i g, ARF 5
K AN AR e AR g B 1l PCSK9 /K3 1
VA, LB 2 e R O I R GR RS T . R R
PCSK9 58 YLAH B 1) & B2 VI AH 5, PCSK9 17 &
KT RETE SR Y K St e v R RO E T, A3 AT DR
R, PCSK9 55 A ] 24X 15 25 D) AH G, 76 Jk e 3 ]
PCSKO 1538 il m G X JH [ B AR g 48 7 A A 3 5
M), 1 — 25 S R G0, 5 ML 4 B s 7 e
() 5 MRS IN T BREEME D 5T PCSKO TERE REAE
BE PR TS M &, JET- B PCSK9 /KF 5 T4
FEE %7 PCSK9 ik Tl SUE, M B 3 28 d
H A7 R 2 A, PCSKO 2 5% 1) H8 3 19 1 o 22
. HEN PCSKO Uk sEAE £ 28 d S A M (B4R
B, ANFSE 2B, AET B PCSKO /Kt 3% 1M, H:
AR B E LT fER R, 5 DL R AR
—3, HE—2ArHT PCSKO X405 MK v Bk e e H 3
UG HPEAS [ & B, PCSK9 Fitil H 25 1 1) AUC Ry
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0.823, U EE M 0.774 , F¢ 5 4 0.828 , #7~ PCSK9 7K
SF-A] B R T G PR v Pl IR TS P TE A bR
Yy, M PCSK9 ik n GEA B T35 Fls o

Syndecan-1 24 =5 [ fifk 1 FUE 46 A, %35 5 41
Dtk N B A2 AT 56, TEMEAE O LB 5 2 4% B Dh g
EAFLR G AIE L COVID-19 A5 G v 5 b A7 7F — JE i
SRR Syndecan-1 & #% iE B 5 22 Fh % V£ 40 i [+ F
B A= BE A7 AH G R A 22 B G, A BFSE A
Syndecan-1 ] BB/ A1 B H AL T- M E B G K, 1
K- T i 5 AR AERE AR AR R 2 A DG, T R M D AR
I E AR A BUE VAR R . Piowi 45N WFSY
KB PRI PR o s8I A T Y BB A I S
Syndecan-1 ¥ J& %% &1 , Syndecan-1 1£— & 72 J& I Gg
ST AR 90 d AEAER, HED Syndecan-1 T HE A
PR v I e S e K R 5 UDAE DG, I 52 LT
ARG A P, IR fE 3 Syndecan-1 /K & 2
JERE, HISPET 883 Syndecan-1 7K P T A A7 8
Ho oo B L R R T BN B BE R
Syndecan-1 1] hiy & 5 4 & 25 11 i 1)V FH I 7% 381 4t e ]
FEL R 35 o, 8 P B B BT AEN . Qian SETT R
Syndecan-1 s 2528 A6 I V82 HAE BB AE 1) 1 %8
KB, & Syndecan-1 7K SHAR M A A HAH K Bm 1
FELKF- s Tinta 3R W 45 R 85 22 | Syndecan-1 7K
B A R TSR f . A5 & B, Syndecan-
I S P AR 23 A W VA Y A S
Syndecan-1 Tl A {75 14 ARk 52 £ B 4L 8 3 Fiil J5 /9 AUC
47 0.817, #2754 Syndecan-1 7K F 5 T 101.38 pg/L
I, B3 28 d INBET XU B

sST2 J2& ST2 Wy RIIEPESFAAR, 2 TL-1 8 505 ) I
G4, AT RASE A 26 M B I IR £ AE AL RIBORE B, 2 M e
L T3 538 (BT BUS AE bR ™, Omland 452
5% & B, sST2 e 55 SARS-CoV-2 9 8 IfiLAE MK 4 i
iE B 9 A B R O I AE A ) s 5 0 e E A O, FEER
sST2 5% ™ B T J8 22 1) 47 78 5k K SCHK , 7l BE 2
COVID-19 A F BHAEWIFREY) . AL I, sST2
TEQN PR R B E T R R R, )2 S
PRk et A . AT IR R BRI A T U
1 1L-33 fYERIRIG N, 5 ST2 Z R E AL G, i
WO PR, IR E G BE Il . Battista 55 PPAS
sST2 X BEAUMKTEAE B (2 W PE AR K B, sST2 12 i ik
BERE YRUREE A 0.710,F¢ 57 B2 0.906 , S22 W 212t
JRTEAE B A ZCE YR Y, H sST2 Hi 30 d #1190 d
AL RS, OIE W JE: 30 d AT90 d A PIBET- 1
MSE I R - A A BR, sST2 1 63K 2 52 e 14

PR TE AR YL 3 T 28 d SET- RIS fE R R &, H
sST2 T £ 2 T 9 AUC i 0.821, WAL S e 4 i
SR, AN PR R v B G SE ML B2 4%, B — A s 1
TG PPAR TR A AE AN L, Z2 48 b 56 & T DU A A1) 47 1
(N = T IRV N T e =40 = e S SR < S R
PCSK9 ,Syndecan-1.,sST2 1E Jy % P4 S 1 N Bz 453 473 Al
G JZE T ) ST, 7R B A0 P AR e B g ) 3L AR
PR BEAF AR B VIR R, — 38 W ReAAAE DR RI A
L [F T UL R/ PR A AP IERE . AR5 5007
AR R TS B A A (8 A B 6 P AR 2
TE R AUC 4 0.939, BUSKEE R 0.968 , 1= T — 3 H
T, 278 M7 PCSK9 Syndecan-1,sST2 A A
B T8 S A PR sl f B e B i R 2 e R
432 U P R
4 % it
g b r R, A 4 P AR v A R g R s

PCSK9 . Syndecan-1.sST2 ik FiH, = 5 B EH R 1E
FREE TR G, SR 52 BB s 1 BB R A A
AT LA R R 0 S T A, AR R A 4
PR v A1 B GY HE A 1 A B A T s DAL k22
SR, ASBIFFE N B BRIIRIFY AR o 5 51 1
JURGTE ] (AAEA TR AR XTI S5 R AT AT AR A AE — L
Tifer, Je 22k 56 i 00 Oy 58, I 2 ot i 58 e ik 45
A IFRIE = A A i HARAE AL
P3RS BT VR W IO A 25 0
1EE AR

FEot e PRSI ARG R IR R 1 A iR
R AR R, 8, SRR, SR, ot
AR08 3% EFT SCHR VA S A A IS SORESS, RS iR
SC; AR BRSBTS I8 SCAH
S &30k
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T B &5 IR 27 B AiF U 1ML HMGB1 , ApoB/ ApoAl
K75 Ak R X LA 4 3 1) 12 W o 1B

BONE,BEE B, 2}, W

FEWH . PV E SV AR H (2023-YBSF-519)
FEHHAL: 710000 V5%, PHILR2EE — B e =Bt
WAEVEE . XBH , E-mail ; 309822706@ qq.com

[# ZE] HBHM WRERS MRS ST EE) B LE T AR EN BI(HMGBL) HiREA BRI EA
A1( ApoB/ApoAl) AKFEARAL , H43 M Hoxt B E B S B E S Wi E, F7ik  #E#F 2020 45 7 H—2023 4F 7 AFEILK
S — B B BHBCR AT = i R 118 BV R AT i e 2, AR i It R e SR o Dy A AR B R i R 2 (43 1)) (R
TIRATHA 40 (38 1)) K T PR AT WAL (37 6) , T IE & 4 R <otk 118 BIME N IE W IR, KPR & A4 2h
RERUE R AT R A 4L o0y B 40 T 4 (32 ) Je AR B T 2 (86 il ) o SR FH T BB 338 W B vk ( ELISA ) K6 i ¥
HMGB1 /K-, 3R FH 4 E 3 A A 23 B AU I ApoB B ApoAl 7K ¥, LL#AS [al i 17 ™ B F2 BF #2313 HMGBI , ApoB/
ApoAl 7K ; Hodss B 4 35 30 40 e AR B4 25 0 41 He 3 Bt B Uil i HMGB1 , ApoB/ ApoAl 7KK Z R & Logistic 8194347 4E
TR RE AR R B R AR R R R SR 2 i TAESRAE (ROC) 6 40 M7 LT HMGB1, ApoB/ ApoA 1 7K -5 4T i
JERFERMEBENZHMME, ER  EEAEAERHE M HMGBI, ApoB/ApoAl /K& T IE# R4 (1/P =
29.806/<0.001,22.378/<0.001 ) , 4 F=5 4iF 58 29 15 48 ™ ¥ 135 HMGBI1 . ApoB/ApoAl /K F-#i 7 ( F/P=51.726/<0.001,
143.231/<0.001) , ' 1615 W20 58 2 1ML 7% HMGBI1 . ApoB/ApoAl /K V-7 FARE #1 F W4 (1/P=8.346/<0.001,8.582/<
0.001) ;= IiL7E HMGB1 , ApoB/ ApoA1 /K2 4T & fiE £ 2 301 5 40t 5 &k AR I fE B I & [ OR (95%CI) = 6.887(3.309 ~
14.335) ,8.887(3.766~20.970) ] ; il i HMGBI ,ApoB/ApoAl K — 2 I 4 Fl I 4 5 i 58 2 5L A B 12 i AUC 2300 K
0.840.0.836.0.938, " FHBEAE T8 H A BB AE (Z/P=3.321/0.001, 3.481/<0.001), £t (EEiEHH M
HMGB1,ApoB/ApoAl K V- T , 7612 Wi 1A W5 46 7 7 1t HAT B g Wi
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Changes in serum levels of HMGB1 and ApoB/ApoAl in patients with pregnancy induced hypertension and their di-
agnostic value for early renal damage Duan Xiaoxia, Feng Sisi, Zhou Zhuo, Wang Shan, Deng Tian. Depariment of Ob-
stetrics, Northwest University First Hospital ,Shaanxi, Xi’an 710000, China
Funding program . Key R&D Program of Shaanxi Province (2023-YBSF-519)
Corresponding author: Deng Tian, E-mail. 309822706@ qq.com

[ Abstract] Objective To investigate the changes in serum levels of high mobility protein B1 (HMGB1) and apoli-
poprotein B/apolipoprotein A1 (ApoB/ApoAl) in patients with pregnancy induced hypertension, and to analyze their
diagnostic value for early renal damage in patients.Methods = One hundred and eighteen cases of gestational hypertension ad-
mitted to the Department of Obstetrics and Gynecology of the First Hospital of Northwestern University from July 2020 to Ju-
ly 2023 were selected as the gestational hypertension group, and the patients were categorized into the subgroups of gestational
hypertension (43 cases), mild preeclampsia (38 cases), and severe preeclampsia (37 cases) according to the degree of hyperten-
sion, while 118 cases of women with normal pregnancies during the same period were selected as the normal pregnancy group.
The hyperemesis gravidarum group was divided into a renal impairment subgroup (32 cases) and a non-renal impairment sub-
group (86 cases) based on the occurrence of renal impairment. Serum HMGBI levels were measured by enzyme-linked immu-
nosorbent assay (ELISA), and ApoB and ApoAl levels were measured by fully automated biochemical analyzer. Comparison
of serum HMGBI1 and ApoB/ApoAl levels in patients with different severity of disease. Comparison of patient data and serum
HMGBI1 and ApoB/ApoAl levels in the renal impairment subgroup and the non-renal impairment subgroup. Multifactorial lo-
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gistic regression analysis of the factors influencing the occurrence of early kidney damage in patients with hyperemesis gravi-
darum. Diagnostic value of serum HMGB1 and ApoB/ApoAl levels in early renal damage in patients with hyperemesis gravi-
Serum HMGBI1 and ApoB/ApoAl levels
were higher in patients in the hyperemesis gravidarum group than in the normal pregnancy group ( #P=29.806/<0.001, 22.378/<

darum analyzed by using subject operating characteristic (ROC) curves. Results

0.001). Serum HMGBI1 and ApoB/ApoAl levels were higher in patients with hyperemesis gravidarum the more severe the
condition ( #/P=51.726/<0.001, 143.231/<0.001). Serum HMGBI1 and ApoB/ApoAl levels were higher in patients in the renal
damage subgroup than in the non-renal damage subgroup ( #P=8.346/<0.001, 8.582/<0.001). High serum HMGBI1 and ApoB/
ApoAl levels are influential factors in the development of early renal damage in patients with hyperemesis gravidarum[ OR
(95% CI)=6.887(3.309-14.335), 8.887(3.766—20.970) ]. The AUCs of serum HMGB1, ApoB/ApoA and the combination
of the two for predicting early kidney damage in patients with hyperemesis gravidarum were 0.840, 0.836, and 0.938, respec-
tively, and the combination of the two was superior to the efficacy of their respective individual predictions (Z=3.321, 3.481,
P=0.001, <0.001).Conclusion Serum levels of HMGB1 and ApoB/ApoAl are elevated in patients with preeclampsia, and
have high diagnostic value in diagnosing early renal damage.

[ Key words] Pregnancy induced hypertension; High mobility group B1; Apolipoprotein B/apolipoprotein Al; Early

renal damage ; Diagnosis; Prognosis
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Y e ML R 2R A AR (U A ) 2R TR 20 AL
J5 , ZRBA R s EE R R B A A e, BB T
PO TR AEAN R 2R 0 B A LY AR
Rz A A S R AR 2R 2 B E B
SRS PR FE R E , U B 0 E A A B
TR ARG HE— 2L R R PRI T e R A R
B E A SCHIZ Wb S A B TR R R
= i B % H B1 ( high mobility group BI,
HMGBI1) /25 B M B i A7 X i & 1, BEAE e 2 il
R SIS e B 483 493, 3 T L2 3l sk 55 e 240 i o Jl
BN IR AR AL 242 58 A B SY e
05 B M HMGB1 K-F B8, 5 L300 B 46405 & A=
HX, ®RIBEHAB (‘apolipoprotein B, ApoB) K g E
H A1 (apolipoprotein A1, ApoAl) FZ YA T AT X2
il , ApoB/ApoAl 5 BFE 2 1Y & R AR O B
SEUI T R IR S O R 4R 05 SR 3 ApoB/
ApoAl 7KL, BB BL, 4 i A IF 50 B i
S LB AS 5 4T B, R 5T U e AE R I T
HMGBI1 ,ApoB/ApoA1 /K78 19 B 481 5 J If ()12 Wi
I EAT BT Byl RO SR 9 . SCRXT I AT
WH5E BT,
1 #REFE
L1 IRRBER 2% 2020 48 7 H—2023 4F 7 AL
RS — R B 7 RHISOIR Wt e e 8 118 PR Ut e
2, A Hha g L R R SR 0 O e R 0D o L s IE 4
(43 f91)) P T A 400 0 4 (38 5] ) K R R o i 4
SEEH (37 ), IR AR AR 2o v 118 B Ay 1E o Sk
H, WEEIEA S E W SR AR AR BMI JE A

Mo R Bz EE R L 2 R G E L(P>
0.05) , A AT LbE, W3R 1, AR A ERRIEZE R
S bvER A (2020N0806) |, 323 & 5l 5 & 01 [R) 72 T
ZEREA,

FT 1 LW TR AT 2R 2 R TR} A
Tab.1  Comparison of clinical data between normal pregnancy

group and preeclampsia group

Al = =
# IR TR et pi

EWE (xxs, %) 28.33£2.46  28.24+2.40 0.284 0.776
238 (z+s, ) 26.84+2.21  27.01+2.29  0.580 0.562
BMI( x+s,kg/m?) 23.46+1.51  23.40+1.49 0307 0.759
JE A W 62(52.54) 59(50.00)  0.153 0.696
[Hl(%)] ek 56(47.46) 59(50.00)
R =2k 56(47.46) 58(49.15)  0.068 0.794
[#l(%)], & <1 62(52.54) 60(50.85)
ZHERE  wmLE 63(53.39) 61(51.69)  0.068 0.794
[Bl(%)] mHELLT  55(46.61) 57(48.31)

1.2 FREIBEEERRE (1) PAFRE OFF A AT IR
LRSS VA 45 7 (2020) ) AH 612 Wi ; @ 3
RIEIR s @I 20~35 %, (2) HEBRERE . O RAT A4
Wi R B3 5 0 2 5 ()0 T e s VR R 9
OB IHACBITERNG & ; @10 il 55 245 ) BB R
1535 s O AL R A 5% me PR A 1 5l R 9 2590
1.3 W 5 7k
1.3.1 i} HMGBI1, ApoB/ApoAl KA . i # A
B JE IR YT HT I H W IR 2 T 7 s H R 4 25 M8 i e Jok o
4 ml, B0 IS BT ISR VKFS ( DW-HL678 , i/
FEJRFE M A A DR AEE T >R T I 6 f i T R
(ELISA) £l HMGB1 (i8] & 5% 5 30164033, IRl
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BHEIR YA 7)) AKF, BT A AR B Sl T 4
HEAT 5 A4 A 3 A A6 20 BT A ( GS-480 , TR HIN T 4 By HL 1
A BR2S A K ApoB )5 ApoAl K

1.3.2  IMfR 2 B T aEFR bRail . b3k i i R H 4 A 3))
ARSI (5 GS-480 , I T 43 B L A PR 7] )
R =W H Il (TG) | RAIH [ERE (TC) A% B &
[ (LDL-C ) , MLILET(SCr) (ILJRZR A (BUN)

1.3.3 B4 3 0 b S o A AR A 2 A R B e
MBS IT F W) PEAG 3 R & A4 15 2 fE di
B E R AR LI BR 2% (CCR = IR WL/ 1 1L
JiFx bR f/min) <80 ml/min, ¥ 3 RE IF % B # CCR=
80 ml/min AKHEFR RS LT w55 i 20 53 B 61 5 E 4 (32
i) B AR B 4513 2 (86 ) .

1.4 Siitefdrik R SPSS 25.0 /-t sb BREGE 4L
o THECTORE LUSTUERL A8 B L (%) o, 4l TA] LR
AR KL 5 IE A M40 A0 B 05 2555 T R wxs
FR 2 AN LR ¢ K050, Z 4 HLBCR T F RS,
WE— 25 B P 5 EL R B SNK-g A8 56 R FH 2 1 &
Logistic [B1 543 H7 4T 55 i i85 BL I B 400 53 & 26 1 52 i
K2 5 2% TAERRE (ROC) #h 28 43 #7113 HMGBI |
ApoB/ ApoA 1 7K V-5 4T i 8 2 5 401 ' 40 3 A2 e
B, B2 SECA 2 2 T A (AUC) Hh#ER
H 7 K58, P<0.05 NERAGITE L,

2 % R

2.1 2 47 HMGB1 ApoB/ApoAl /K- I
SEZH HR % IS HMGB1 , ApoB/ApoAl 7K & T iF % 4F
IR4H (P<0.01) , WL 2,

F2 IEFEIRA AE AL E HMGB1  ApoB/ApoAl /K- Lt
oy (xs)
Tab.2 Comparison of serum HMGBI1 and ApoB/ApoAl levels be-

tween normal pregnancy group and preeclampsia group

4 %k HMGBI (pg/L) ApoB/ApoAl
1EH AR AL 118 2.34+0.42 0.52+0.11
I 118 5.09+0.91 0.92+0.16
18 29.806 22.378
P1H <0.001 <0.001

SCr.BUN.LDL-C /KPR Z S LHITFE L (P>
0.05) , B 451 W 41 fB A4 1MLV HMGB1 |, ApoB/ApoAl 7K
P TR E A (P<0.05) , Wk 4,

®3  ANFEYREE™EEE B ML HMGB1, ApoB/ApoAl K-
Mg (xxs)
Tab.3 Comparison of serum HMGB1 and ApoB/ApoAl levels in

patients with different severity levels of illness

HoHl %% HMGBI( pg/L) ApoB/ApoAl
FIRMIE IR 43 4.07+0.81 0.66+0.13
RPN 38 5.21+0.89 0.87+0.15
EEFRATIEA 37 6.15+1.05 1.28+0.21
FAE 51.726 143.231
P1A <0.001 <0.001

R4 BEHUE WA AR S BUH WA IR R TR ML TE HMGBI
ApoB/ApoAl 7K Fe A

Tab.4 Comparison of clinical data and serum levels of HMGB1

and ApoB/ApoAl between subgroups with and without

renal impairment

EEHFIE B IEH

ST | (n=86) (n=32) vx*H P
SR (Rxs, %) 28.05+2.44  28.75+2.31  1.405 0.163
ZaJH (z+s,J7) 27.10£2.27  26.75+2.33  0.739  0.461
BMI( x+s,kg/m?) 23.38+1.46  23.46x1.57 0.259 0.796
JERAEHL (%) ] 0.172  0.679
gl 44(51.16) 15(46.88)
LA 42(48.84) 17(53.13)
FER (%) ] 0.013  0.911
=2 42(48.84) 16(50.00)
<1 44(51.16) 16(50.00)
ZHEBRE (%) ] 3.412  0.065
Eh e 40(46.51) 21(65.63)
mHR LI 46(53.49) 11(34.38)
ORI [ (%) ] 7(8.14) 4(12.50)  0.136  0.713
KA [ Bl (%) ] 5(5.81) 2(6.25)  0.122  0.727
TG( x+s, mmol/L) 4.33+0.64 4.22+0.51  0.874 0.384
TC(x+s, mmol/L) 2.07+0.24 2.18£0.41  1.800 0.075
SCr(z+s, wmol/L) 75.83+8.11  77.37+8.06  0.919  0.360
BUN ( xs, mmol/L) 5.56+1.71 571112 0.460 0.646
LDL-C( x+s, mmol/L) 2.33£0.37 2.42£0.43  1.123  0.264
HMGBI1 (s, ng/L) 4.67+0.85 6.22£1.08  8.346 <0.001
ApoB/ApoAl (z+s) 0.84+0.14 1.14+0.23  8.582 <0.001

2.2 ASIElE A T RE R E L HMGBI | ApoB/
ApoAl ZKFHed il HMGBI , ApoB/ApoAl /KL
38, TR T IS Y 2H > 5 B 1 AT 4 > G R 0
MEV2H (P<0.01) , W3 3,

2.3 2 VA AT i RE AR I DK BEORE & Il i HMGBL
ApoB/ApoAl KF-LEAE 2 WZH AR 225 BMI . J&
fEH 2R 2 BB MR HK L L TG ' TC |

2.4 i3 HMGB1 ,ApoB/ApoAl XJ4E =i £ & 40 B
PAE R AN T DU SR R R A R A R
WMEFECRE=1,T=0)FNHZ&E, LliiE HMGBI
ApoB/ApoAl JK¥AE N HAE AT Logistic [H1IH 4347,
SZ5R R, I HMGB1 (5, ApoB/ApoAl fmj +& 4 f&
B R R AR R (P<0.01) L3 5,

2.5 IfiLi% HMGB1  ApoB/ApoAl 7KL Wit i i
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RIPEBCEMME £ HMGB1 , ApoB/ApoAl
IKF-AZ B A i £85I 40 3 B9 ROC i 4k, JF:
T AUC, 455 IR 1L HMGB1 , ApoB/ApoAl K —.
BIRA T L vap AE S8 5L 5 Y AUC 43l
0.840.,0.836,0.938 , — & Bk & 1L T4 H BR800 2% g
(Z/P=3.321/0.001.3.481/<0.001) , W% 6 & 1,

£ 5 I HMGBI ApoB/ApoAl X E e 58 5 R0 B & &
A B i

Tab.5 Analysis of the effects of serum HMGB1 and ApoB/ApoAl
on early renal damage in patients with pregnancy
induced hypertension

SE3 Bl SEfH Waldfi Pfi ORfH  95%CI

HMGBI1 1.930 0.374 26.620 <0.001 6.887 3.309~14.335

ApoB/ApoAl f& 2.185 0.438 24.877 <0.001 8.887 3.766~20.970

R 6 I HMGBI , ApoB/ApoAl 7K-F-12 Wi I i iE o 3% L 1A
HFBIHHE
Tab.6 The value of serum HMGB1 and ApoB/ApoAl levels in di-

agnosing early renal damage in patients with preeclampsia

1 - = Sy =) éﬁ]ﬂk
& P HE  AUC 95%CI  THEE FRRE o
HMGB1 5.57 pg/L 0.840 0.761~0.901 0.594 0.954 0.548
ApoB/ApoAl 1.011 0.836 0.757~0.898 0.656 0.954 0.610
THBA 0.938 0.878~0.974 0.938 0.884 0.822
1.0
0.8 — |
|
a 0-60
=]
0.4
HMGB1
0.9 — ApoB/ApoAl
— WHBAE
— SEL
0 | 1 |

| |
0 02 04 06 08 L0
15 2

1 IfL%% HMGBI1 , ApoB/ApoAl 7K 12 Wi i g i 4 %5 L
BFEM ROC 2R
Fig.1 ROC curve of serum HMGB1 and ApoB/ApoAl levels for

diagnosing early renal damage in patients with preeclampsia

3 4t i

U i S KA T2 P R 0 4 B PR, £
Il PRFE BN R PR R Sk i 45 g P E IS O T
23 A B Bk S O, 7 S MRk B 9 A i ik B

A U R R E R A R RO LR R AR
4 RS o AR R A R 4, AN R AT UR 45 oy B 386 0, 1kt
A, OB WA O VB | S0 B0 1 3 0 1) J2 2 X
B T IE W IR Lot BRE R )92 e v A S fd B
[ ST R B IR TR S S5 ke AR Ak B
FE R TR AR BB TP R WO R, &R R B
T ARTAT T MERE | A0 T IXUBSH m, FR 3R 50 B o
A BT B SR UG T 1 e L 1k 5 s ik — 2Bk
M TE AR A ELA AT B A W B I A, AR 5 X A
i f8 T LT HMGBI , ApoB/ApoAl 7K - i 47 A5l
o T AR B RS 00 T |2 W, B e
e RSP S DA B 0 2 1 A R — 2 I S 5 AL

HMGBI1 275 A 56 A7 75 1Y 8 1 B, E AR TR
TR, BES 5 DNA S5 &1 e i, @it 5%
RG-S BOR IR A5 S8 %, HMGB1 1E M IEAE i 2 4h
LR -, 55 22 i B RIE s A G, 7 B A 00 IV DR
W A A Rk It BFSE SR , HMGBI 78 &
PRSI RS KRR R E AR, H T R
A HMGB1 7K K /S Ak 17 00t 55 ) i 4 72 1
PE DY AR 8o, T AT R A A M
HMGB1 /K V- i, 2 5 I & B 40403 (4 2 ST 5 i) 1R
2, L EO2 W R I R B R E 2 W (e
0.782 , AHiF 57 45 e b /s U v iE 41 JB 3 1L 7 HMGBI1 /K
T, A A AR — K R, B Al
A MTE HMGB1 7K-F- T 5, HMGB1 HA {2 #F S Ak 1
BVE R 4 e B IV HMGBL ZK-F- T i 23 s
B ) SR AR O AR

ApoB 5 ApoAl REMEULARAE S /INER R AL IX, 38
AN AT I TG B, 51 & B /INBRk Bt i K% fi 42, ApoB/
ApoAl 518 P B Ik 9 1) & 93 ZEAH 5C, ApoB/ApoAl
I FR R 2 I AR R T B
7N W DR AE DG 18 P B IE 0 T Il 3K ApoB/ApoAl 7K
ST, LGS 12 P 9 A 13K ApoB/ ApoAl 7K
ET R R EDY L ARBEE h, AT R AE 4L T
ApoB/ApoAl 7K V- Jt i, H B 1% W4 B Il T
ApoB/ApoAl 7KF-H &, ApoB J& LDL-C #) 3 E a4y,
LDL-C 7€ 1.8 A i A T EAER, & /K F ApoB 1]
R 23R fiR A Y I FE R | DTS20 i 2 9 1 5 D) e
ApoA 1 3 = I 17 i 452 77 2 20 M 110 12 7 5 14 B R i i
BETE WG R RE BT K R i A5 AR a7 4 B
EREMEERE

AT EE R R, 17 HMGBI | ApoB/ApoAl 7K
SR SR N T O, SR HOKOE AR R g
4 FRAE 19 15 TE R G, TR FH Al B I DR PP AR
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Jith . Logistic [543 #r % B, 1.7 HMGBI, ApoB/
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B I H 2 NSUN6 SULF1 234 5 il PR s B IE
Y& RN

KBRS, F2E,HEA

HEWH ., SR IR H (20201036)
PE# 0, 550001 SEBE, 3R M BB 4B S Be e =Bt (IR HEE88 R4 A0 (B R)
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[# E] HE WF5EEIE4121 NOP2/Sun RNA HEHE SRR 5 H1 6 (NSUN6) \BiBRRHE 1 (SULF1) M
IRFESHEARREEEMBUS MR, ik EE2019 4 6 H—2021 4F 6 A M EERF KA ME B Bt @ r=Rhiia iy
BB 92 BIAIIEERTERE, FIH STt E B PCR Gy 40 234k 246 0 8 21 21 NSUN6 , SULF1 mRNA #1715
K5 R ROE T 4T NSRRI ZH 1% (TCGA ) $504l 2 v ey 300068 41 2R IE % B BZH 20h NSUN6 \SULF1 3R ik 25 5%, K-M
HiZE 53 HT NSUN6 SULF1 & 4 ¢ 3k X5 #0095 £ 3 TS A 52 1) 5 Cox 11 U A5 2 i 6 5 S BUR I g (R 26, 45 R
TCGA ¥ 72 23 1 45 R W7 | ‘2 S9U08 4 44 NSUN6 ,SULF1 mRNA A5 T IE# S S 4 (1/P = 22.281/<0.001 ,
53.721/<0.001) ; & #9590 41 41 NSUN6, SULF1 mRNA 3k 2 5 F i 5% 41 21 (1/P = 37.619/<0.001 , 36.442/<
0.001) , & S 414 NSUN6  SULF1 25 FH BH 4 235 i 1988 55 AL 40 (x2/ P = 85.546/<0.001 ,86.891/<0.001) ; ‘Er £ 21 £
NSUN6 ,SULF1 Z& I FH M Z 4 FIGO 4331 1 B2~ T B M L& RS T T A~ T B 8 EWME S5 E (v/P=
7.934/0.005,5.327/0.021,13.512/<0.001 ,4.564/0.033) ; NSUN6 PH4: 5 FA M SULF1 BHY: 5B 3 45 B (0S) R
] L, 22 I TS 23 X (P>0.05) ,NSUNG [APE SULF1 A 3 4E To ik B LE 17 ( PFS) RIE T BIvE B 35 (x2/
P=8.120/0.00436.442/<0.001) ; FIGO 4311 1 B2~ I B 93 kL 455488 \NSUN6 FHPE SULF1 PR 25 3008 3 TR A
BIER I Z [ HR(95% Cl) = 1.402 (1.115~1.764) . 1.339(1.094 ~ 1.639) .1.374 (1.082 ~ 1.746) . 1.278 (1.054 ~
1.548) 1. 456 HHUEL L P NSUN6,SULF1 mRNA FIEE (I3 AH T &, & 58 B ARR BERE A DG, RPN E
T UG FR S .

[<##47] & 3UE;NOP2/Sun RNA H ELHE RS BE S W 1Y 6 ; TRERERER 1; S

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

The relationship between the expression of NSUN6 and SULF1 in cervical cancer tissues and clinicopathological fea-
tures and prognostic value Zhang Yi*, Wu Zirui, Li Yuyjia, Huang Guanyou.” Department of Gynecology and Obstetrics
Guizhou Medical University Affiliated Hospital, Guizhou ,Guiyang 550001, China
Funding program: Guizhou Province Science and Technology Support Plan Project (20201036)
Corresponding author; Huang Guanyou, E-mail; yi9952099@ 163.com

[ Abstract] Objective To study the expression of NOP2 / Sun RNA methyltransferase 6 (NSUN6) and Sulfatase 1
(SULF1) in cervical cancer tissues and their relationship with clinicopathological features and prognosis.Methods The ex-
pression differences of NSUN6 and SULF1 in cervical cancer tissues and normal cervical tissues in the human genome atlas
database were analyzed by R language. The clinical data of 92 patients with cervical cancer admitted to the Department of gy-
necology and obstetrics of Guizhou Medical University Affiliated Hospital from June 2019 to June 2021 were collected. The
expression of NSUN6 and SULF1 in cancer tissues was detected by real-time fluorescence quantitative PCR and immunohisto-
chemistry; K-M curve was used to compare the prognostic differences of different NSUN6 and SULF1 protein expressions in
patients with cervical cancer; Cox regression model was used to screen the prognostic factors of cervical cancer.Results The
results of TCGA database and qPCR showed that the expression of NSUN6 mRNA and SULF1 mRNA in cervical cancer tis-
sues was higher than that in normal tissues ( #P=22.281/<0.001,53.721/<0.001,37.619/<0.001,36.442/<0.001); The positive
rates of NSUN6 and SULF1 proteins in cervical cancer tissues were higher than those in adjacent tissues ( #P=85.546/<0.001,
86.891/<0.001).The positive rates of NSUN6 and SULF1 in cervical cancer tissues with FIGO stage I B2—- I B and lymph
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node metastasis were higher than those of I A- I Bl and no lymph node metastasis ( #P=7.934/0.005,5.327/0.021,13.512/<
0.001,4.564/0.033). There was no significant difference in 3-year overall survival rate between NSUNG6 positive and negative,

SULF1 positive and negative (P>0.05); The 3-year progression-free survival rate of NSUNG6 positive and SULF1 positive was
lower than that of NSUN6 negative and SULF1 negative ( X°/P=8.120/0.004,36.442/<0.001). NSUNG6 positive, SULF1 posi-
tive, FIGO stage I B2-1I B and lymph node metastasis were risk factors affecting the prognosis of cervical cancer[ HR(95%
CI)=1.374(1.082-1.746),1.278(1.054—1.548),1.402(1.115-1.764),1.339(1.094 - 1.639) ] .Conclusion ~ The expressions of

NSUN6 and SULF1 mRNA and protein in cervical cancer tissues are increased, both of which are related to poor clinicopatho-

logical features and are markers for evaluating the prognosis of cervical cancer.

[ Key words)

B SR R LAY Lo A AR T A R , 2020 A 4
BREHE R K 57 700, AT g 31 it AR
PR E SR TR NSRS T — 2 Mk R A H
(328 01 5 1 A28 AR, NOP2/Sun RNA HT 4%
P E R 0t 6 (NOP2/Sun RNA methyltransferase 6,
NSUNG6) J& F NSUN & [ 5 15 % 5, BEXT mRNA 5§
tRNA AR A S HE T F AR AE M , 2 5 0 AL 1
iee AR AL Y B R, H B 418
NSUNG6 ik [, B {E o FH BLEL RS WA I 7 3 19 5-
FH 2 g M BE (5-methylcytosine , mSC ) &4 | fie 1 i Jgd 2%
PEIEGEY | BREREE R 1 (sulfatase 1,SULF1) J& THilR
PG R 5L, 5 R AR R B A M s i FE
FEFE, JE R R | R T SULFL #ik bR, HRE S
Hedgehog 155 18 1%, fiE F 953 40 MY i) 1R 28 A0 S AN
H A6 T 5 #0985 20 21 NSUNG6 , SULF1 2 ik 18 ilF 58 %%
b ARHIFSE 38 3 o3 A 5198 2H 41 NSUNG6 |, SULF1 136
KT E B IG R, RIE T
1 &ER5AHE
1.1 ImIREERE  HEHL 2019 4F 6 H—2021 4F 6 H St i
BB B B e 1 7 BRI 1 B SRR A 92 A1l 1)
I PRGERE, AR 33 ~78 (56.73+7.24) % ;i e . 3 ~41
(15.1324.20) d; = 1L 28 1, B8 s 12 5], ¥ J0 B 4
FGs L s oUW 62 41, id 30 141 ; = 9H
WEE . <172 IUZ 50 B, =1/2 WUZ 42 1 g RN . <
4 cm 54 5, =4 em 38 ;= 44k 53 i, A5 4E 39
%, FIGO 43 #3. 1 A~ 1 B1 3 47 1, 1 B2~ 1l B }#} 45
18] W LS5 688 36 1, ASHFSE 2 I B R 25 L oIt o
I (20190130) , £ B 5 & A [R] 2012538 111 W)
S U
1.2 SROIERRFRAE (1) GASRHE ., D45 & B H IR
SR AAE e S G A5 | ) s SHLRG: A5 BH B Ay B 2R
QB WIZIR , ABERTAREZALMIAYT ; Bl AR I 7Tk}
SR, (2) HEBRbRHE . DB BRI A 75 75, @5 IF
LA 28 B BRI ; @A I EH A O I DI e RS | A

Cervical cancer; NOP2/SUN RNA methyltransferase family member 6; Sulfatase 1; Prognosis

1.3 W s5 7k

1.3.1 NSUN6 ,SULF1 mRNA il . B HUA v ey 2 41
SURIE S L, 42 50 mg, IFAHIF R I, (R IR B0 HL
3 000 t/min .0 15 min, 7325 FHHCEE , 2R A Trizol 42
BURNA, 7300606 it (R EFER A A, 5,
Narodrop2000 ) fll - RE 5 RNA A HREE RNl B, 305 5t
W& A H A TAKARA /A F] (#9°5 . RRO36A ) , ¥
SR RT Master Mix (5x) 4 pl, J RNA 2 ul,
DEPC 7K 14 pl, SRR 20 wl; [ i 614 :37°C 15 min .
85%C 5 s 4°CHE= 1k i, TB Green® Premix Ex TagTM
11 H H 7 TaKaRa 24 ) (585 : RR820A) . 5I¥11YixX
THFIE I AR AR SE, 519751 . NSUN6
b ¥ 5’ -ACGACCCGCAACAATGAAG-3’, K i 5°-
GGAAGTCGAGTCCTCACCAC-3’ ;SULF1 | 5’ -GTGAG-
GACTCGACTTCCCG-3°, F ¥ 5°- GCCGCTATCG-
GTCTTTCCG -3’ ;GAPDH i 5° -AGCCGCGAGTATGAT-
ACCG-3’, Filf 5°- GCCCGAAGAATTTTTGGTGCTC-3"
SERFHEE i PCR: SR R A 10 wl, Ht TB Green
PremixEx Tag 11 5 pl, Forward/Reverse Primer 4% 0.2
wl,cDNA 1 pl, DEPC /K 3.6 pl, SEEFER:95C 5
min 95°C 30 s.60°C 60 s.72°C 34 s, ¥ 40 K, LA
GAPDH 2 N 2, 22T i 41 550 H 1 3k B 19 AH X 3%
ik,

1.3.2  NSUN6 ,SULF1 25 5 I« By 5998 2H 2R 9
SFALU AT R, H S, A EEORS K A b 3 F
MR FL e A Y P TR T 00, e ARG £
F & B 365 A2 0 A El (5245 PV-9000) . = R
P EIE R, AR AR, 3% i3 S Ak 2 BH T PR
PEid F ALY, NSUN6 (SULF1 —HT (R B HL 1:100, 36
abcam 2\ H , 585 : ab307430 . ah32763 ) 4°C 1 77, ##¢
WA R T B O S o SRR E s
T, B o5 B M BH PR 40 M 53 L 3R B> 2 43
Wro BAYE, <2 20 BIPE, Ge@si . JoE (4 0 7, ik
1 43, EM 2 43 AEME 0 3 4 BRI & A b . <
1%4 0 53 ,2% ~25% 1 1 53 ,26% ~50% 4 2 41 ,51% ~
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75% K 3 4%, >T5% M 4 4%,

1.3.3 By @il 12 Wik a5y i U7 B A B TS
HEAETE M, 3 ~6 D HBEVT 1 ¥k, BETTIE] 2019 4F 6
H—2024 426 A, B4R A0 4E JC i B A 473 (pro-
gression free survival, PFS) AR A A R (overall sur-
vival,08) ., PFS J&H ARG EREV; H IR L & %
FIFET ;08 ARG 2 H B A EHET

1.4 Gtk A ESOMHRTT R R xxs
FR A R ¢ R s THECRORE UL A 1 e
(%) A USR] X2 K5 W RO 5 90 A
FEEENH B (TCGA ) Hidli i rh ey S8 2 SURNE 38y
HLH L NSUN6, SULF1 K3k 22 55 K-M il & 43 #r
NSUNG6 ,SULF1 & 4 235 X5 8518 55 TS 1Y 520
Cox [Al =55 7Y i % By 09 Tl J5 B g i LR . P<0.05
hERAGIFE L,

2 &% B

2.1 TCGA ¥ ¢ v ey S48 41 80 FN 1E & By #5121 21
NSUN6 .SULF1 mRNA Fik FEE  TCGA B 7 43 #r 2%
RN, B S 4140 NSUN6(3.89+0.68) SULF1 (5.19+
0.66)mRNA & ik & F 1E % B S 41 41 (2.91+£0.36) .
(2.91+0.34) (1/P=22.281/<0.001 ,53.721/<0.001) ,

2.2 B HUR R E I 55 41 2D 41 41 NSUN6 , SULF1
mRNA A HRIB LR B HU&E B 4141 NSUNG6 |
SULF1 mRNA FlfE (3R iAY & T 55 4141 ( P<0.01)
W1 E 1,

Tl EIUE R SR SV 40 4 NSUN6 SULF1 3[R ik
FIE B MR g

Tab.1 Comparison of NSUN6 and SULF1 gene expression and
protein positivity rates in adjacent and cancerous tissues of
cervical cancer patients

NSUN6 SULF1
Aom B WKk EARENE RERFRE EHERE
(x£s) [Bl(%)] (x45) [#1(%) ]

FESGHA 92 0.56+0.14 8(8.70) 0.79+0.18  6(6.52)

FE 2 92 2.71+0.53 70(76.09) 3.17+0.60 68(73.91)

wx* i 37.619 85.546 36.442 86.891

P1{H <0.001 <0.001 <0.001 <0.001

2.3 E#UEAIZ NSUN6 SULF1 & [ R ZAE A [ I
IRSHUh 22 57 s B S 4141 NSUN6 , SULF1 BH
RIEFIGO 4+ I B2~ I B ) &5 m T 1A~
[ B1 3 JCWk L4554 (P<0.05) , L3k 2,

2.4 NSUNG6 SULF1 % [ 38 X5 2 8 3 TS 152
M) By S0 FR A 92 AR Lk 28 Bl 7 4 SR, BT 9 ]
fifyga 2E g 20 1], 3 4 0S F 4 90.22% (83/92) ,3 4F

PFS N 78.26% (72/92) ., NSUN6 [H 4 5 FH 4k .
SULF1 BHPE S5 BATE 3 4F 0S 2 ] i, 2% % L4t
(P ¥>0.05) , NSUN6 BH:  SULF1 BHM: 3 4E
PFS % 4 5 ik T NSUN6 [+, SULF1 B (P ¥ <
0.01), W% 3,

EEAY

SR

Bl 1 LU 55 4140 NSUN6 SULF1 2 [ K3k HL i (fa s
#H1k, x200)

Fig.1  Comparison of NSUN6 and SULF1 protein expression

between cancer tissue and adjacent tissue (immunohisto-

chemistry, x 200)

%3 NSUNG6.,SULF1 £ & IAX & S5 A HUS R5g i
Tab.3 The prognostic impact of NSUN6 and SULF1 protein ex-
pression on cervical cancer patients

34 0S X21H P 34 PFS

a5
NSUN6
FHIE  88.57(62/70)
BAM:  95.45(21/22)
SULF1

FHIE  88.23(60/68)
BAPE  95.83(23/24)

X*fH P

4.153  0.063 74.29(52/70) 8.120 0.004
90.91(20/22)

2.302 0.129 73.53(50/68) 36.442 <0.001
91.67(22/24)

2.5 ZFZE Cox MIHAMHTE HUR B H BUS A B 5
WA LUE U R BUS SO AR (1= SR,
0=TCitE) , k&5 P<0.05 AY35 H oA [ AE it A7
ZHZE Cox AT, 458 /R . FIGO 43 [ B2~ I B
1 IR 5 R NSUNG BHME | SULFT B2 2 2900 i
H R A RAEER R (P<0.01) W3k 4,
33 i

YU AR A M DU LA R, A
REAFSCHET-HOER DU ISR, 30 e 08 ) B LB TR Y 7
A ETFARIGST EARSGRIAAAE—E 1 AR R
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R 2 HUFELIL NSUNG SULF1 £ H AR IERRFIGIRSE P 2R [#(%) ]
Tab.2 Comparison of differences in NSUN6 and SULF1 protein positivity among different clinical parameters in cervical cancer tissues

W [ 5% NSUNG6 [ (n=70) XA Pl SULF1 P (n=68) X2 & Pl

AEIE <60 % 56 40(71.43) 1.707 0.191 39(69.64) 1.353 0.245
>60 % 36 30(83.33) 29(80.56)

P BT 98 62 44(70.97) 2.739 0.098 45(72.58) 0.175 0.676
i 30 26(86.67) 23(76.67)

i3 AN <4 cm 54 38(70.37) 2.348 0.125 37(68.52) 1.973 0.160
=4 em 38 32(84.21) 31(81.58)

WUZ 2 R <172 U2 50 35(70.00) 2.230 0.135 35(70.00) 0.870 0.351
=1/2 U2 42 35(83.33) 33(78.57)

Mgkt Eharb 53 38(71.70) 1.324 0.250 36(67.93) 2.325 0.127
stk 39 32(82.05) 32(82.05)

FIGO 4311 I A~ 1B1#H 47 30(63.83) 7.934 0.005 27(57.45) 13.512 <0.001
I B2~ B i 45 40(88.89) 41(91.11)

SR ¥ 56 38(67.86) 5.327 0.021 37(66.07) 4.564 0.033
H 36 32(88.89) 31(86.11)

x4 ZHFE Cox MIHGHTE FiE B BUG A KA [N 2
Tab.4

Multivariate Cox regression analysis of factors affecting

poor prognosis in cervical cancer patients

S B SEH Wald{f P18 HRAH

95%CI

FIGO I B2~ T B 4] 0.338 0.117 8.346 <0.001 1.402 1.115~1.764
WSS 0.292 0.103 8.037 <0.001 1.339 1.094~1.639
NSUN6 FHIE: 0.318 0.122 6.794 <0.001 1.374 1.082~1.746
SULF1 FH4E 0.245 0.098 6.250 <0.001 1.278 1.054~1.548

FEFES R B E B S FIGO 403 B4 S I Jib
I K/ INAE AR O R 2 PEA B S8 R B T (LI R
BHGORL o 2 B i S B 7 A R 45 51 7 A AN [ 52
My, S FL A ) I R S BE RE A 1Y R S A A7 A
=3

NSUNG6 J&—7Ff RNA m5C H ELHE L0 , 7] 7E RNA
(A% T RS S I — >k 2 2k A1 K 8 70 20 3 3 4
S AT S5 LR W) 2 AT S, BE5E R B, B8 g
NSUNG6 FKikFhm , HeRg g 0 il 4875 )5 4h B 40l CD8”
T 200 it 25 S 5 A0 D A 3 ) 7K A a0 e 4 1 5 22
Wi, T BB E N R UG, A5 o S 41 4
NSUN6 mRNA FlI#E FH#&ik L, X 5 BE A 24 5 7 5 8
S 2 e R P YRR €2 33— A IR T A 1) 45 SR — 3,
(BT A S B A AN 21 ), 45 SRR REAE 3K
FEAR A ILRE b E— 06 ASHIF 9T ) B A A s
IKFFIER 2 18 7K - L Atk 1 1F 527 8198 2H 21 NSUN6
FihTHE . NSUNG6 BEWSTE LysS9 AbH AL ME i L 50
Yy STE20 AH G , = 350 4t it vh i L3 ) STE20
A 2 T 2R 1 Hippo/YAP @%&Tﬁ?ﬁﬁ%{%{(ﬁ,
e 200 B 1 43 Ak, R TR IR R R L AR AT o
FIGO 433 T B2 ~ 11 B I 4k [ 45 5% 7% 19 o 41 21

NSUNG6 2 154 5, #E 78 NSUNG6 BE 5 e F £ 2
PR A B iE B SRR 40 s 1 NSUN6
Byt FKIKBES A T (RNA mSC B, LB 1 1l 1)
7 R IEFEPEHEIE TR CDHI mRNA (1 BPRR0C% , 1 90 98
ML L R RS BE ST, A, NSUNG (1 3k 1A
M RESS AN e G e A B vh CD8™ T 4 B =T, fig
HE M2 B i A G B A Y S e = A i A s
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NSUNG6 FHM: 3514 3 4F PFS 8041k, 5 REAERFIE #3819
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NSUNG6 (85 ik LR RE 8 ‘e S i 2 & 6%
GRS, FEGRE RN R WG, WFo R0, B 50 4
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P, A2k A U5 20 A S0 DNA 40518 &2, sk 3 3
BT BT BT e A, B SRR AN R
NSUNG fig% 4+ 5 NELFB () m5C &4 , ¥F i i 0% 5%
FHTEZ Y, R TATA & 454 7 5 T e 5L P 5%
SK , S8 AR S U 40 B IR X ot S A RITR T AR, &
FEEARAE

SULF1 Je&—Ff i 12 e g , =5 22 30 o 76 6 2 & kT
F R EB R S5 M 5, B b 2 BR B R £ BT 2
) 6-0-TRRER & ¥EAVE T, 2 587 98 ) g | Sk afi P
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B SR 4 20 miR-22-3p \ERBB3 ik 5 |- iz [A] 5 4k
NS PSE X0

IR, &R AR, & P AR, RS B iR IR

FATH . VTG TAEEREZRHIFI H (S2020042) ; ffBCE AT X6 B B RT3 AR H (22LCZLX]S17)
FEZ A 210002 FAET, ARFREL KR LR B BEAR (FMVEE XL ARk 2 I 404 B WIS BRAE) a7 A (BRI
WEES . K8, E-mail : 15056993318@ 163.com

[# ZE) BH HiFEsvE(co) L8P U RNA-22-3p(miR-22-3p) Erb-B2 32K % & B2 1% 3 ( ERBB3) %
K5 L EEBE(EMT) KBUSHCR, Ak BB 2018 4F 1 H—2021 4 6 H MR X8 B B i 7™
BHTETEVIBRARSARIGHE T EVIBRARL CC B 154 G WFFEXT 4, SR F SCI 286 18 18 B A i S B Al CC 98
ZH LRy 9 5 42U miR-22-3p \ERBB3 il EMT 45 4 [ N-655 26 14 ( N-cad ) \E-F5 %52 [ ( E-cad ) | WA 4 F 5 % ¢

I F 1(SNATL) BB (VIM) ] 33K il a3 e 2R e 2 T miR-22-3p 55 ERBB3 AY45 &0 45, Pearson A1 2 Ht
CCHAZHZIH miR-22-3p ERBB3 55 EMT AR ik AH M IR UG CC 2021 miR-22-3p . ERBB3 ik HI{H 4 &
FIR WA SRR WA i1t Kaplan-Meier 325 A [F] miR-22-3p [ERBB3 mRNA 3£ik CC & Lok B AR, 2 H
# Cox U343 #F miR-22-3p ERBB3 mRNA £iA 5 CC BETEM KR, £F LHEFHALILE, CC AL
miR-22-3p . E-cad mRNA ZiEF%MK , ERBB3 N-cad .SNAI1 , VIM mRNA 235 T+ (1/P =29.759/<0.001 ,30.944/<0.001 ,
36.216/<0.001,35.503/<0.001 .22.026/<0.001 .36.849/<0.001) ; miR-22-3p 5 ERBB3 (1) 3 -JEFH %3 36-43 AbAETELS
B, CC AL H miR-22-3p 5 ERBB3 N-cad .SNATI \VIM mRNA ik & f1 456 (r/P=-0.795/<0.001 ,~0.744/<
0.001,-0.681/<0.001,-0.761/<0.001) , 5 E-cad mRNA ik EIEMK (r/P=0.756/<0.001) , ERBB3 mRNA 5 N-cad .
SNAI1 VIM mRNA Fik 2 1EAH K (r/P=0.741/<0.001,0.680/<0.001,0.730/<0.001) , 55 E-cad mRNA 35 2 i AH 3¢
(r/P=-0.768/<0.001) ; k53 4k | [ BRI FHE E (FIGO) 431 LT A Wk L4557 10 CC #4124 miR-22-3p FIXET
HE sk FIGO 4038 T ~ T JEik L 45%6 4% , ERBB3 mRNA 3Rk & T w404k FIGO 434 T ~ T ek L 455645
(miR-22-3p:t/P=2.907/0.004 3.092/0.002 ,3.485/0.001 ; ERBB3 /P =2.891/0.004 .3.113/0.002 ,3.505/0.001) ; 154 1]
CC ¥ 3 ETHEBATERN 65.58% (101/154) , 5 miR-22-3p ik B H 3 ETCHE B A FER E TR miR-22-3p 23k &
&, ERBB3 mRNA FKiEHE 3 45 Lt B AEF R ML TK ERBB3 mRNA 354 (Log-ranky? = 17.390,16.122, P <
0.001) ;f%4Mk FIGO 431 1 kM 45467 ERBB3 mRNA =2.39 3k CC 535 g 1 e ity it ~7 116 PR 22 [ OR(95%CI ) =
3.500(1.820~6.731) .2.309( 1.111~4.798) \4.403(2.224~8.716) \4.237 (1.987~9.037) ] ,miR-22-3p=1.32 Fy Al 7 {47
K[ OR(95%CI)=0.318(0.157~0.644) 1, £5it CC AL miR-22-3p k3 ik . ERBB3 mRNA &£ ik, 58 Rk
PEFIE EMT ATUS A 5, /AR IR CC B EMT FHUS (95 A5 &

[E&F)] = H0 ;M RNA-22-3p; Erb-B2 SZAKER R W21 3; b Fz[a] J\ftéﬂc il

[FE4SKS] R737.33 [ ERFRIZAE] A

Study on the relationship between miR-22-3p, ERBB3 expression, epithelial-Mesenchymal transition, and prognosis in
cervical cancer tissues Sun Guifeng” , Yang Zhihui, Yin Xiaoying, Pan Shumei, Yin Zhengjin, Cao Xiaohui, Zhang Ying.”
Department of Pathology, Chinese PLA Eastern Theater Command General Hospital, Jiangsu ,Nanjing 210002, China
Funding program: Research Project of Jiangsu Provincial Health Commission ( S2020042) ; Clinical Medical New Technology
Project of the Eastern Theater Command General Hospital(22LCZLX]JS17)
Corresponding author: Zhang Ying, E-mail: 15056993318@ 163.com

[ Abstract] Objective To investigate the relationship between the expression of microRNA-22-3p (miR-22-3p), Erb-
B2 receptor tyrosine kinase 3 (ERBB3), epithelial-mesenchymal transition (EMT), and prognosis in cervical cancer (CC) tis-
sues. Methods A total of 154 CC patients who underwent total or radical hysterectomy at the Department of Obstetrics and

Gynecology, Eastern Theater General Hospital, from January 2018 to June 2021 were selected. The expression levels of
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miR-22-3p, ERBB3, and EMT markers (N-cadherin, E-cadherin, SNAI1, Vimentin) in CC tissues and matched adjacent
normal tissues were detected using real-time quantitative PCR. The binding site of miR-22-3p and ERBB3 was predicted
through an online database. Pearson correlation analysis was used to assess the correlation between the expression of miR-22-
3p, ERBB3, and EMT markers in CC tissues. Based on the mean expression levels of miR-22-3p and ERBB3 in CC tissues,
patients were divided into high-expression and low-expression groups. Kaplan-Meier survival curves were plotted for progres-
sion-free survival based on different miR-22-3p and ERBB3 mRNA expressions. Multivariate Cox regression analysis was per-
formed to evaluate the relationship between miR-22-3p and ERBB3 mRNA expression and prognosis in CC patients. Results
Compared with adjacent normal tissues, CC tissues showed lower expression of miR-22-3p and E-cad mRNA, but higher ex-
pression of ERBB3 mRNA, N-cad mRNA, SNAIl mRNA, and VIM mRNA ( #/P=-29.759/<0.001,-30.944/<0.001,36.216/<
0.001,35.503/<0.001,22.026/<0.001,36.849/<0.001).A binding site between miR-22-3p and ERBB3 was found at the 3' un-
translated region (positions 36-43). In CC tissues, miR-22-3p was negatively correlated with ERBB3 mRNA, N-cad mRNA,
SNAI1 mRNA, and VIM mRNA, but positively correlated with E-cad mRNA (/P=-0.795/<0.001,-0.744/<0.001,-0.681/<
0.001,-0.761/<0.001,0.756/<0.001); ERBB3 mRNA was positively correlated with N-cad mRNA, SNAIl mRNA, and VIM
mRNA, and negatively correlated with E-cad mRNA ( 7/P=0.741/<0.001,0.680/<0.001,0.730/<0.001,-0.768/<0.001).Lower
expression of miR-22-3p and higher expression of ERBB3 mRNA were observed in poorly differentiated tumors, FIGO stage
I, and cases with lymph node metastasis compared to moderately/highly differentiated tumors, FIGO stage I -1I, and those
without lymph node metastasis ( #/P=2.907/0.004,3.092/0.002,3.485/0.001,2.891/0.004,3.113/0.002,3.505/0.001).The 3-year
progression-free survival rate for the 154 CC patients was 65.58% (101/154). Patients with high miR-22-3p expression had a
higher 3-year progression-free survival rate compared to those with low expression, while patients with high ERBB3 mRNA
expression had a lower 3-year progression-free survival rate compared to those with low expression ( x?/P=17.390/<0.001,
16.122/<0.001).Poor differentiation, FIGO stage Ill, lymph node metastasis, and ERBB3 mRNA =2.39 were independent risk
factors for tumor progression in CC patients, while miR-22-3p =1.32 was an independent protective factor[ OR(95% CI)=
3.500 (1.820-6.731), 2.309 (1.111-4.798), 4.403 (2.224-8.716), 4.237 (1.987-9.037), 0.318 (0.157-0.644)]. Conclusion
Low expression of miR-22-3p and high expression of ERBB3 mRNA in CC tissues are associated with poor pathological fea-
tures, EMT, and prognosis, and they may serve as novel biomarkers for assessing EMT and prognosis in CC patients.

[ Key words ] Cervical cancer; MicroRNA-22-3p; Erb-B2 receptor tyrosine kinase 3; Epithelial-mesenchymal

transition; Prognosis
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B 5 ( cervical cancer,CC) J& % WAL tEAE7E &
GUGTERR , A RREEAE CC BT K 66.10 J7 ], JET34.82
JI S Hageit,2022 AERIE CC Bk 15.07 T S
T2 5.57 J1 0 A PR A 2R G A AR IR 9 AL T 1)
HAORE P CCZh Lo A A (e B Bl T ™ TR
FHRAEVEAL CC TR BIAREY , X T8 CC ImIKi2y7
BRHEE, bR 0AEH Ak (epithelial mesenchymal tran-
sition, EMT) /& CC #0 Mi i A% A= 22 i S 2L, J2 Y
HIPCIRE AT A B/ RNA (microRNA , miR-
NA)-22-3p f&—Fh I 5F miRNA | GEHE [ ] 455 22 Fl L A
S5 | U0 S A M R g R AR AE R A
JHHEE T miR-22-3p AR 3K, REHE ] A 25 52 (A 1% 2 R L
AR S 5P 7 2 R IR AN EMT F1iE % (=
7810 Erb-B2 Z AR Z BRI 3 ( Erb-B2 receptor tyro-
sine kinase, ERBB3) R g S EN y AEIE o S —
FI M5 30 e kbR 2k RS W ST R g
ERBB3 (5435, BRI A5 F1ONE B/ LA A2 BUER 2 38 i
T HE S AN EMT Fisgsd 2R, HOCF ZH7E CC
I PR S AN B A . ASBT S8 3 R A CC JRa 2H 21

i miR-22-3p [ERBB3 FRik 5 EMT A Hil)5 9 ¢ &R, LI
R CC B FH TG PR At 2R & T,

1 #REAFZE

L1 IRIRYERE WIS E 2018 4F 1 H—2021 4 6
A A RCEAR T R DR B B i R T T VI BR AR SR
HYEFEUIBR AR cC B F 154 I, 43 30 ~ 79
(60.54+7.63) %, =60 % 88 fiil, <60 % 66 fil; NFLk
JRI% B (human papilloma virus, HPV) ; B 144 £, B
10 1) IPIEE H AL . >2 em 80 ], <2 em 74 ] ; 534 FE
JE AR 59 B, b ok 95 i s B2 A L iR 124
i, aea 30 3] 5 AR s 32 i) g SR s 54 5 [ B
1172 B 2 (federation international of gynecology and
obstetrics, FIGO) 234 . T ~ T34 97 4, Wi 57 i,
WRELEE R 5149, AHE5E 3R A5 B Be e 3 22 01 4t
(2021 f&5 023) , 85 55 @ F0AE R B 0T 1 B4 28 A
R EA

1.2 fElldkesebnme (1) HAbRE . OF 585 5 I R
TR QAR > 18 & s @FIRAT T RIAYT , AR J5 9 B
2R CC;@ABEHT R AL Z AT MBI E R YT , HRER &
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BT, (2) HEBRARIE . O IR S FLIA 0 4 s @A JF
RO bR @& Kt CC; @A I E.O L E
S TN O A AL B R, e R T
ENBER T H NSO S ; © & Bk HPV Mk &
Gy I G B BE TR T

1.3 WS bR 5 vk

1.3.1 miR-22-3p .ERBB3 mRNA Fil EMT kx4 .
*434&%15/ F CC IR L S MR RE i1 %% >2 em B 57
IEF AL, A A K RNA $2BGR5] (PR PR 28429
BHA BE/W,m% WLAO88a ) $ LA 41 & RNA, ¥
e s (P R BL B A= R A FR A | 5345 D401)
¢DNA, W JH ABI 9700 52} 5% 5t 5 ft 7 #4 {Y F1 SYBR
Green qPCR Mix W (LR )E M 2 AR A R A
"), 55 . FS-01002/Q1001-S) #Ef7 52 98 G E B A
W45 [V, AR 2R :2XSYBR Green Mix 10 wl . cDNA
FEHL 1 pl, E RS I14% 0.6 wl .ddH,0 #hFE = 20 pl;
RV AEF:95°C 10 min 1 ¥X,95°C 2 s.60°C 2 s.70C
10 s, 341 40 %, miR-22-3p Lk U6 N N2, ERBB3,
N-cad . E-cad ,SNAIL , VIM mRNA LA GAPDH H N %,
51 e R ME R A R R A R A RN A
B, WL EE 1, B 27897 3k 31 5 4 41U miR-22-3p
ERBB3 il EMT #5 & % [ N-45 %5 & (4 ( N-cadherin,
N-cad) .E-#5%5 % [ ( E-cadherin, E-cad ) . 18 24~ R G %
SEMHI A F 1 (snail family transcription repressor 1,
SNAIL) B 1 (vimentin, VIM ) ] AHXF ik,

1.3.2 S5 &7 5 Wi, 38 1 TargetScan %X EFE JE |
StarBase £04% & . miRWalk %4 22 45 7F 26 B4k A il
miR-22-3p 5 ERBB3 HU45 &7 5,

1.3.3 RIS 4: A CC HBE AR TS, BT
34F R 2024 4F 6 F BRI (K R BB AL
T2),ICRIrA B 3 ATt RAE R, s CC gl
21 miR-22-3p . ERBB3 K ik ¥J{E 4> K & Rk T4 5
ST I

1.4 Gl BEFH SPSS 28.0 B AF 48 it 4 4K
P E?Sﬁ:}’%ﬁﬁﬁﬂ‘i CRHLL xxs FRon, HEBAT ¢« KR
Pearson A543 #7 CC #4141 miR-22-3p . ERBB3 5

EMT #5359 3 35 09 48 ¢ P ; Kaplan-Meier 3522 il A~ [A]
miR-22-3p [ERBB3 mRNA ik CC 8% Joit e A 17 il
2k, Z N & Cox MIH43T miR-22-3p .ERBB3 mRNA #
KE CCBEAMEMXER, P<0.05 h2EFAHGI¥

#* 1 miR-22-3p ERBB3 mRNA Fl EMT 455 H 51 41751

Tab.1 Primer sequences for miR-22-3p, ERBB3 mRNA, and
EMT marker genes

A e IR

miR-22-3p 5-CGGGCTGTAAACATC- 5-GTCGTATCCAGTGCA-
CTTGAC-3" GGGTCCG-3~

ERBB3 5-ACTGGACATCACAGC- 5-AGAACGTGCAGTTCA-
AGAATGA-3" GTCAA-3”

N-cad 5-TGGTTTGAACGTGGG-  5-CAGTTTGAGGGTCTG-
GAACT-3" CTTTGC-3"

E-cad 5’-GAGCCCAGGCAGCTA- 5-CATCGGTCAGACCAG-
TTTCA-3* AGCAC-3”

SNAI1 5-CCAGGTGGTCTCCTC-  5-GCTGTAGCCAAATCG-
TGA-3" TTGT-3"

VIM 5-GCUUUGAGCUACAGG- 5-GCUGCAGGACUCUAA-
ACAATT-3 UCCATT-3"

U6 5-CTCGCTTCGGCAGCA-  5-AACGCTTCACGAATT-
CA-3” TGCGT-3"

GAPDH 5-GGACTCATGACCACA- 5-TCAGCTCAGGGATGA-
GTCCA-37 CCTTG-3"

2 %

2.1 AFIZHEZUF miR-22-3p [ERBB3 mRNA Fll EMT #5

BYFIA

ErT i

V&S, CC a4

22-3p .E-cad mRNA 3 ik %X, ERBB3  N-cad , SNAII .
VIM mRNA FiEF+5 (P<0.01) , W3 2,

2.2 CC e

miR-22-3p .ERBB3 5 EMT 45 &)

PRI AT A B R T & B, miR-22-3p 5
ERBB3 11 3°-3E FHli%t 36-43 AbfEAEss A0 5., WL 1,

Pearson #H 3¢ 43 #r . 7, CC i 41 41

miR-

miR-22-3p 5
ERBB3 N-cad , SNAI1 , VIM mRNA ik & iM%, 5
E-cad mRNA ik 1EAHE (P<0.01) ; ERBB3 mRNA
5§ N-cad ,SNAI1 . VIM mRNA FiAEFEHHK, 5 E-cad
mRNA FKik 2K (P<0.01), W3k 3,

F2 CCMAL LFEZHLH miR-22-3p [ERBB3 Hl EMT bR KB L (z2s)
Tab.2 Comparison of miR-22-3p, ERBB3, and EMT marker expression in CC cancer tissue and adjacent tissues

A5 1%k miR-22-3p ERBB3 mRNA N-cad mRNA E-cad mRNA SNAIl mRNA VIM mRNA
FE 54 154 2.71+0.45 1.080.25 1.1420.17 1.39+0.31 0.83+0.13 1.31£0.21
CC 1 154 1.32£0.35 2.39+0.35 2.24+0.39 0.63+0.11 1.35+0.25 2.40+0.30
({8 29.759 36.216 35.503 30.944 22.026 36.849
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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F3 CCIHEALIT miR-22-3p , ERBB3 mRNA 5 EMT tr&d3#
BENIUE EPS e
Tab.3 Correlation between miR-22-3p, ERBB3 mRNA and EMT

marker expression in CC cancer tissue

. miR-22-3p ERBB3 mRNA
& - - - -
r i P{a r 8 P1H
miR-22-3p - - -0.795 <0.001
ERBB3 mRNA -0.795 <0.001 - -
N-cad mRNA -0.744 <0.001 0.741 <0.001
E-cad mRNA 0.756 <0.001 -0.768 <0.001
SNAI1 mRNA -0.681 <0.001 0.680 <0.001
VIM mRNA -0.761 <0.001 0.730 <0.001

Position 36-43 of ERBB3 3' UTR 5" ... CAGGGAGCAUUUAAUGGCAGCUA. .. 3

hsa-miR-22-3p 3’ ... UGUCAAGAAGUUGACCGUCGAA... 5

B 1 miR-22-3p 5 ERBB3 RYZ5 G 5
Fig.1 The binding sites of miR-22-3p and ERBB3

2.3 CC AL miR-22-3p [ERBB3 mRNA Fik1EAR
[l R/ FHRRAE rh Y 25 R b A R34k FIGO 431
M A 25 CC a8l miR-22-3p KiA(K
T4 FIGO 233 T ~ 11 9, JC ik B 45 %5 %%
ERBB3 mRNA £iA & T &4k FIGO 81 1 ~ 1
W] TS5 R (P<0.01) , W3 4,
2.4 CCIAHZH miR-22-3p . ERBB3 mRNA #i55 3
ST RAARNRR WU 3 48,154 ffil CC &
K, B K 22 B, 4% 13 B, 56T 18 i, 3 4F ok
HEAEH Y 65.58% (101/154) , ULIKl 2, Kaplan-Meier 4=
ML Won | B miR-22-3p ik (=1.32,77 i) 4 3
AETCHE AR AE R 80.52% (62/77) ¥ Tk miR-22-3p %
IKEE (<1.32,77 #) B9 50.65% (39/77) ( Log-rank
X2=17.390,P<0.001) ; & ERBB3 mRNA ik ( =2.39,
73 45)) FR A 3 AETCHE AR 50.68% (37/73) IR THIK
ERBB3 mRNA #ik i # (<2.39,81 i) i 79.01% (64/
81) (Log-ranky?=16.122,P<0.001) ,
2.5 Cox FIIHZr#r CC BEBERmMEZR LU CC
BEWEAR R HE AR (WA 21"/ H407),
PL_EdREE ST P<0.05 T H b [ AE R T 2 & Cox
WHE 4T, 258 o A4k FIGO 4311 T4 | bk B 45
% ERBB3 mRNA =2.39 & CC fB 34 i oF J2 i
STSE R 2, miR-22-3p = 1.32 ST R4 H & (P<
0.05), L% 5,
3 4t i

CC &8 WA IERLEE bR | S 4F ki CC HL
A HE) , CC RS WA i ot (R Lb 47

100
_ 80F
<
3 60f
&
=
B 401
H
R
Ar — EmiR-22-3pik
—— fikmiR-22-3p&i%
1 1 1 1 I ]
0 6 12 18 24 30 36
By E ()
100
_ 80F
2
 60F
.k\\_'.,
=
B 40
)
R
20 —  FERBB3 mRNAZ %
—— {[KERBB3 mRNA % ik
1 1 1 1 1 ]
0 6 12 18 24 30 36

BEVIIN ] ()

B2 AR miR-22-3p . ERBB3 mRNA ik CC & ik A 17
Kaplan-Meier {2k
Fig.2 Progression free survival curves of CC patients with different
miR-22-3p and ERBB3 mRNA expressions ( Kaplan-Meier
method)

SRAEE T, AR SR R 1] 245 4 1) ) B AR R b A T
W1 CC R A= A7 B ), (H R AR I IR 3K 25 AT RN a0
B BRI CC R UG RS I AR U SR R
TG B ICHE, FIGO 432 Y il R # FH A4 10U/ PEA
I AB L AZ B PRA2 WK P KA D7 s | 35 004 W 45
PRI 252 , EL[R) 53 HH £8 35 A2 i 9 S5 o P 5% i) 1. T i o
PURTRG  BR, 18 V)% BEIR A ST CC
BETEHHRER,

EMT BP - J 240 Bt 2 A5 P 760 48 i 1] 266 B RS |
A BAT SRR R ZEAE T A Ta] ST 20 B i il AR Fiebg
YL EMT BEAH ARG B o i B R 22 EE 1, AT fiE
BB (0 & A &% B N-cad , E-cad , SNAIL , VIM /&
EMT AHXEHRZEY), Horh N-cad 725 fEAR 1 40 o 18] 26 [ 4%
A5 Ay AR 1] OIR S 384 560 b 98 200 it 3 7% R 28 1k
715 E-cad fIRAEMIR |- Bz 200 [ 1) 288 B 322 422 , 012 1 440
R EM A IEARAG 18] 4 5 SNATL &= BEHI ] E-cad %%
Sk, AT 2 448 A 2K 2 A 1k I 3R A5 [B) 5 R8P 5 VIML 555
FE T S 20 B 4 3 S A0 TR 2 A ke A O v e
TR AR 2R ARBFIE R, CC 414U+ ERBB3,
N-cad ,SNAI1 ,VIM mRNA &3k, E-cad mRNA fii3
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R4 CCIEAZUH miR-22-3p ERBB3 mRNA FIRTEA Al AR/ o AR AE AP A 22 5 LU (was)
Tab.4 Comparison of differences in miR-22-3p and ERBB3 mRNA expression in CC cancer tissues with different clinical/pathological fea-

tures
mooH 1% miR-22-3p o P ERBB3 mRNA fl P i
AR =60 % 88 1.3120.37 0.170 0.865 2.39+0.37 0.113 0.910
<60 % 66 1.32+0.31 2.38+0.33
HPV &Y A 144 1.31+0.34 1.284 0.201 2.40£0.35 1.351 0.179
Bt 10 1.46+0.43 2.24+0.45
Jisn B A% >2 em 80 1.27+0.35 1.885 0.061 2.44+0.37 1.901 0.059
<2 em 74 1.37+0.34 2.33+0.33
AR 41k 59 1.22+0.32 2.907 0.004 2.49+0.34 2.891 0.004
[=Fate 95 1.38+0.35 2.32£0.35
S HE A i 124 1.32+0.35 0.299 0.766 2.38+0.35 0.349 0.727
JidE 30 1.30+0.35 2.41£0.38
2 A 2 f 32 1.28+0.37 0.748 0.456 2.42+0.26 0.733 0.466
g 122 1.33+0.34 2.38+0.37
JivIe R f 54 1.27+0.34 1.281 0.202 2.43+0.34 1.100 0.273
¥ 100 1.35+0.35 2.36+0.36
FIGO 4331 I~T# 97 1.38+0.37 3.092 0.002 2.32+0.36 3.113 0.002
I} 57 1.22+0.28 2.50+0.32
N RE T i 51 1.25+0.32 3.485 0.001 2.46+0.34 3.505 0.001
G 103 1.4420.35 2.26+0.35
£S5 Cox AT CC BEHS WK E
Tab.5 Cox regression analysis of factors influencing the prognosis of CC patients
A s B1H SE & Wald & P{H OR & 95%CI
SRR EE (K51 s 4k =1/0) 1.253 0.334 14.104 <0.001 3.500 1.820~6.731
FIGO 4+ 3A(TA/ 1 ~ M3 =1/0) 0.837 0.373 5.029 0.025 2.309 1.111~4.798
WL 545 (/45 = 1/0) 1.482 0.348 18.093 <0.001 4.403 2.224~8.716
miR-22-3p( =1.32/<1.32=1/0) -1.144 0.359 10.138 0.001 0.318 0.157~0.644
ERBB3 mRNA( =2.39/<2.39=1/0) 1.444 0.386 13.962 <0.001 4.237 1.987~9.037

ik, ULl CC FE7E W] W /Y EMT, £F & s 38 A2 b,
miRNA J&—2 K By 22 DT IR A 9 % 25 1 Y
RNA 73, R B 2 TE 46 2 W], miRNA RES H bR {5
RNA 255 Ji # H3RaA i 4% EMT SEHL AR 4
FEERNEIMEER S S cc R miR-22-3p &5E
P F AR 17p13.3 A0 AR AHC miRNA, U1 miR-
22-3p REE A 3 ALHEE 147 SR 6P 559 40 1 58 T
FIZZE M 1) 22 T e 3 DR B 1 2 DR ikl ZLAR
RN I TE BB AR 2R B Ras FHOCHY C3 3
ZOEH) I /N A0 i 9 40 A RS A EMTH i
LES RN miR-22-3p LN, H 5 EMT 4
%, A miR-22-3p BEHLIA o-Myc 4545 &K
H (c-Mye binding protein, MBP ) FI A i 7 fiff 15 5% 5% fif
(human telomerase reverse transcriptase, hTERT) 34 5%
CC 20 s 7 Uk, N e i CC i =, ABF
FE, CC 41 miR-22-3p k%5, H 5K R
FRIEA R, A Bl 5 B2 E miR-22-3p 4

CC ZFRIXFER, H 550 WAk 25
AWF 5T 45 R R, CC g 4 41 miR-22-3p 5
ERBB3 N-cad , SNAIl . VIM mRNA ik B A%, 5
E-cad mRNA ik 2 EAHC, 5 miR-22-3p ik CC &
3 AR TCHE SR A A7 RN, U] miR-22-3p k3R
K5 CCOEMER I AT A EMT MBS A RA K, H
BT RER , miR-22-3p BEAE (0] MBP 358 Ji 5 FE A c-
Myc ARG SIEAE , [ ] hTERT 44K S fid 2 4 it
Ui B 3R O TR 200 PR s 4 e PR TR 2
i CC 40 EMT J45H B8 (RZEFILETE 3 0 e 4 i
SHEYT BB , Wi S B BUG AR R

ERBB3 JEJE K E A7 T A QA fk 12q13.2 Ab iy —Fh
4 M 3R T A7 A SRR T, BE S5 A Ll AR Bt
ERBB1 .ERBB2 ERBB4 &5 & 204 A B #4428 i 5 I
PETIRAAR DTS B i IR LESE 33 ( phosphatidyli-
nositol 3-kinase, PI3K ) /% H# B4 B ( protein kinase B,
Akt) 22 54505 AL 25 E B ( mitogen-activated protein
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kinase , MAPK ) /4fl J}fd &1 ¥ 5 8 1 ¥ B ( extracellular
regulated protein kinase , ERK) 2§ & & f5 5l i, K F &
SRR VE T . I ERBB3 BEIE PI3K/ Akt (55
M PR UE A MR AN M 34 5 s ERBB3 BEIIS Akt
MAPK/ERK {5538 [ , {1 1 = /I 200 b0 fili 98 240 Jf 184 5
TERA EMT ) 54555 KB ERBB3 J&—Fp s 5t
,H5 EMT AH5G, Liu %72 58 o 40 RNA )7
&I, ERBB3 J& B SRR 4H M s F e () BN, AR
W5, CC FEZH 4 h ERBB3 mRNA B#ik, HH5 AR
JRHFRIEA 56, 5 Liu SV IRIE S RAAT, 4500 8
/N, CC 414U ERBB3 mRNA 5 N-cad ,SNAII , VIM
mRNA FEEFM X, 5 E-cad mRNA 23k 2 HAHX,
1 ERBB3 mRNA ik CC 3 3 AF ok A R i 3
A, UL ERBB3 mRNA %355 CC MR BEA1T
o EMT FifiE A RA K, HER A EE° , ERBB3 fig
GG H R BUY T IR A, K0S T i PIBKS/
Akt MAPK/ERK %5538 %, 174 N-cad ,SNAI1 ,VIM
S5 EMT bR ik, Ml E-cad ik, M2 #F EMT
R A 20 e 00 R ERBB3 #47% PI3K/Akt,
MAPK/ERK S {5 538 6 , 3 oL A E AR | i 4 A= a
B W PUERAET P T-AE 2 FLE R A2 2E CC 4 g
B LR RZERAETE , NIMTFEAR CC g w7,
AHIF 5 38 3 7 2 B 1 O & B, miR-22-3p 5
ERBB3 fF1E45 A 07 o5, F &M & B CC i 41 4L
miR-22-3p 5 ERBB3 mRNA ik & i ff5¢, X R
miR-22-3p il ERBB3 mRNA A i[RIt &5 CC ik &,
g2 0 ST 1 i R, miR-22-3p fEH 7] ERBB3 #1 fl
CC ZRMu3ass T8 (78 M EMT, E—A0E T AHF

FRECE S8
4 & i

Zi b ik, cC g 4l 41 miR-22-3p ik £ ik
ERBB3 mRNA &35, 548 Ry HEAFE  EMT A5
A%, miR-22-3p A1 ERBB3 mRNA 1] fig[a] i} 52 Wi % 9k
. AR UD IS, FEA A/ HOA R AETE
TEFE A oy 5 [F] B A A 5% B U7 B [R]85, R R 4 B
miR-22-3p , ERBB3 mRNA X} CC &% K ] ¥ j5 1 5%
M, ARARAFTE R HEAT 22 s RAEARDESY , I 2E K Bl 5
A1), #E— 2 B i miR-22-3p . ERBB3 mRNA X CC i

H I RHA
i 3 0 5 < A A 7 TR 25 e
e Sk 75 B

IVER A& REL AR OISETT ) BRI R S
WHE R, 2T IR Bl I SR B B B IR SO B me A £
HAF R, 2T IR R 18 SCUIB B 7 A SR TS A,
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({8 E] HH FEIMHEEEEER DPP [FRY 4(SMAD4) \NOD FES2 AR HGE (M 45 M 8 1 3( NLRP3) %t
TR R e e ik BHL 2 ( CRVO) SBRF A BUS TN, 3% BRI 2021 4F 11 J—2023 4F 11 A 22N K% %
BEREHIIA R CRVO B35 232 41 CRVO 41, 55 BRI 0] B2 e fidt B AR R 2 100 ) fat B XTI ZH . CRVO & 2R
YRR BTN P B A R AT s ARIEBE T 12 A A oA I $E S B B4 TS B4 4H 165 BRI S AS
BLFA 67 Bl S FH I f 28 W8 BB 46 T 1L 7 SMA D4 NLRP3 7K -3 £ [ 2 Logistic 43HF CRVO #5901 W5 7 B 1)
R % 20 TAEFHE (ROC) -hZR3TAY L7 SMAD4 NLRP3 /KX CRVO S EM I HUS AR B ME, &R

5 fid R xT FRZH b %, CRVO 41 8 4 1fiL 7 SMAD4 NLRP3 /K- F5 (1/P=23.536/<0.001,16.918/<0.001) ; HiJ5 A K ¥

ZH IM17% SMAD4 NLRP3 /K- TS B U4 (1/P=9.614/<0.001 ,8.864/<0.001 ) ; Z % Logistic 23 H7 45 3=, %)
I AR IE B S R MR B K i B2 AL B I M . SMAD4 15 \NLRP3 /& CRVO S M W5 A BB
TG I Z [ OR(95%CI) = 1.685(1.143 ~2.484) [ 1.772(1.193~2.633) .2.061( 1.241 ~3.424) .2.325(1.359~3.978) .
2.149(1.291~3.577) 1 ; IfiL3&§ SMAD4 NLRP3 7K -3 — F B4 Bl CRVO B M- HUS AS LW AUC 433124 0.853 .
0.849.0.932, —HBAMT & B b AL RE (Z/P=2.191/0.028 .2.470/0.014) , £53& CRVO H# IiL{ SMAD4 |
NLRP3ZRIEACE i , 3 BRArDUXTHL 77 10 0 % B A e
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The predictive value of serum SMAD4 and NLRP3 for visual prognosis in patients with central retinal vein occlusion

Tian Jing, Ren Wanna, Peng Caixia, Huang Songjian, Sun Yilan. Department of Ophthalmology, The Second Hospital &
Clinical Medical School Lanzhou University , Gansu , Lanzhou 730030, China
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[ Abstract] Objective To explore the predictive value of serum SMAD4 and NLRP3 for visual prognosis in CRVO

patients. Methods This study included 232 CRVO patients (CRVO group) and 100 healthy subjects (control group) from
Lanzhou University Second Hospital Eye Clinic from November 2021 to November 2023. All CRVO patients were treated
with anti - VEGF intravitreal injections and followed up for 12 months. Based on their best corrected visual acuity (BCVA)
changes, they were divided into good - prognosis (165 cases) and poor - prognosis (67 cases) subgroups. Serum SMAD4 and
NLRP3 levels were measured by ELISA. Multivariate Logistic regression analysis was used to identify risk factors for poor
visual prognosis. ROC curves assessed the predictive value of SMAD4 and NLRP3 for poor visual prognosis. Results
Serum SMAD4 and NLRP3 levels were higher in the CRVO group than in the control group (#P=23.536/0.000, 16.918/<
0.001) and higher in the poor - prognosis subgroup than in the good - prognosis subgroup (#/P=9.614/<0.001, 8.864/<0.001).
Multivariate analysis showed high initial BCVA, persistent macular edema, ischemic type, high SMAD4, and high NLRP3
were independent risk factors for poor prognosis [ OR(95% CI)=1.685 (1.143-2.484), 1.772 (1.193-2.633), 2.061 (1.241-
3.424), 2.325 (1.359-3.978), 2.149 (1.291-3.577)]. The AUCs for predicting poor prognosis were 0.853 for SMAD4, 0.849
for NLRP3, and 0.932 for the combination, which was better than either alone (Z/P=2.191/0.028, 2.470/0.014).Conclusion
Serum SMAD4 and NLRP3 levels were elevated in CRVO patients. Their combination showed high predictive efficiency for
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visual prognosis.
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R A g Bk FH %€ ( central retinal vein
occlusion, CRVO) J2& 57 WA W 5% L5 950 , 20 BUEAFE N
MITIERIH . 2IREHRFHN 0.86% ~1.63% , i A
B g T A o /< S DN = 7 A3 711 1
CRVO JR AL 7%, HI5 Z BH €AY BEAK i L
KO S 2 P R, Bk, #8350 CRVO
BEM TG HEBR , X 2 167 5 R B RN
i B XEKR, ERZEYREY T, LR DPP
[FVEY 4 ( SMAD4) Fll NOD 52 (R SR 11 25 F4 Bl AH X6
FEH 3(NLRP3) 76 R M 5 07 Al 387 A Hh ) S B
ZHN K, SMADA JE V85 4 3G 5 AL FE RS 1
ST Pao S5 WFSE & B, Sk A M DY B RR 0
A8 5 SMAD4 KRG 5¢, NLRP3 1E R i kAR 4
2 0 DR SR 3 DA 1 B L AR B TR 5 1 I
BEAVERRD ezl 2 WF 9T e PR, A DR 9 R IR0 JES
AR R IS NLRP3 A IN, S UG ARAHG, 48
HAiTHF 28 B 0] SMAD4 F1 NLRP3 Al i35 CRVO &
S R (0 A AR T AR TS R R g AN B
W, BT, AR B AT T SMAD4  NLRP3 7K
V5 CRVO BE LTS A S, LA B3 Ak
TGS FNSUS PEAG B AR A R AT
1 BEREHZE
1.1 —f%%eRk BB 2021 4E 11 H—2023 4 11 A >
R 255 — B Be MR BHISIR 1 CRVO 3 232 i
CRVO 41, HH 5 126 fi], 22 106 ], 4 42~64(53.81+
8.20) % ,JRHE 1~3(2.00+0.59) 4%, 5 e B[R] 40 15 %
{EEFRARKSE & 100 (9] A i B X BR ) 55 53 43, & 47 1), 4
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1.3 JRIT N R P B0 R s SR b i A P e AR K

Central retinal vein occlusion; Mothers against DPP homolog 4; NOD like receptor thermal protein do-

B3R 710, BB 5 AR 0 58 R A AG: 2 9 HEBR TR
FERAE, FRHET U h i FH 5 FE R e MR (7t
OG22 T A% .5 ml) 3 K, VRS It B 7E TS B A1
PR Z T AR Z P, 1 ml FEGE8AE 0.05 ml
1 10 mg/ml JE A P (AR FE 54 A=) 28 |, LA
0.2 ml) o 75 R B PU (£ o 2 25 A\, A
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TR L,

2 &% B

2.1 241 CRVO B I3 SMAD4 \NLRP3 7KV L
55 fk X MR ZH H B, CRVO 4 88 3 I % SMAD4 |
NLRP3 /KT8 (P<0.01) , W 1,

2.2 AREMHFG CRVO BEIRIKER L Bis
AN R LHATS B fe A7 IE )RRt B K i Ee A1)
PRSI SRSt i M L 51 A ST SMAD4 \NLRP3 7K~
BiE TG RIGW2H (P<0.01) ,2 748 Ho A lf o 95
W22 o g7 3 L (P>0.05) , L3k 2,
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R 1 EFRMIEALS CRVO 41107 SMAD4 NLRP3 /K- LA
(x=s)
Tab.l Comparison of serum SMAD4 and NLRP3 levels between
healthy control group and CRVO group

A %k SMAD4 (wg/L) NLRP3(ng/L)
R X HE 21 100 9.59+2.40 74.26+14.39
CRVO 41 232 20.64+4.42 119.91+25.26
(18 23.536 16.918
P{H <0.001 <0.001

2 PG RAFIEAS BUS AR CRVO EH IR GOR AL
Tab.2 Comparison of clinical data between CRVO patients in the

good prognosis subgroup and the poor prognosis subgroup

TS RFEH  FUEARIH

oA (n=165) (n=g7) ¢ P
HRIHI(%)] 5 89(53.94) 37(55.22)  0.032  0.859
& 76(46.06) 30(44.78)

AEIE (x5, %) 53.15+8.46 55.42+7.68 1901  0.059
TR (x2s, 4F) 1.95+0.61 2.11x0.57  1.844  0.066
HRJE (x+s, mmHg) 15.01£2.12 15.09¢1.95  0.266  0.790
ML B (%) ] 52(31.52) 28(41.79) 2227 0.136
BEIRIE[ B (%) ] 54(32.73) 30(44.78) 2995 0.084
gL B (%) ] 37(22.42) 21(31.34)  2.022  0.155
fﬂﬁﬁf‘jﬁir)ﬂ'ﬁﬁ 0.17+0.05 0.25£0.05  11.045 <0.001
%ﬁ%&ﬁﬁm% 39(23.64) 31(46.27)  11.585  0.001
HHIR[H(%) ] 10(6.06) 8(11.94) 2,302 0.129
PIRRII (%) ] 22.497 <0.001

731K 42(25.45) 39(58.21)

B33k 123(74.55) 28(41.79)
IR (%) ] 0.220 0.639

I 77(46.67) 29(43.28)

H 88(53.33) 38(56.72)
SMAD4(z+s,ug/L)  18.92+3.88 24.89+5.16  9.614 <0.001

NLRP3(x+s,ng/L) 110.89+24.10  142.11+24.83 8.864 <0.001

2.3 ZHE Logistic 4T CRVO BE M N B A B
I ZE L CRVO B MBS 1500k AR & (R
H=1,R&=0),UFE2 F P<0.05 T H N {24 & 17
Z MK Logistic [FIH/HT, 45 5 WoR . 4112 i fe 47 1E
PR 7 B = | 8 2 T B B K b 5 g 2 B0 gl ot
SMAD4 = \NLRP3 /& CRVO B EM TG AR B
M7 RN & (P<0.01) , W3 3,

2.4 [fiL.¥E SMAD4 NLRP3 /K-F-X%f CRVO & 71 fil
Ja RN RTMME 26 E SMAD4 NLRP3 7KF-H
S ECA M CRVO BE M BUE A R AY ROC iz,
A2 T A (AUC) , 45 50 R . L% SMAD4
NLRP3 /K-8l Jz — K -G B CRVO &% ) 1
JEAEAY AUC 435124 0.853 .0.849 .0.932, —F 41k
T4 [ B0 F % fE (Z/P = 2.191/0. 028 , 2. 470/

0.014) , Wk 4 FKE 1,

Rz3 CRVO BEMN N A R HE KK L HE Logistic
vy

Tab.3  Multivariate Logistic analysis of factors affecting poor

visual prognosis in CRVO patients

BfH SEfH Waldfi P1H ORfH

0.522 0.198 6.944  0.008 1.685 1.143~2.484

M A5
WIS A7 IE
WAL=
FRE MBI 0.572 0.202  8.021  0.005 1.772 1.193~2.633
PRI BRIAME 0.723 0259  7.797  0.005 2.061 1.241~3.424

95%CI

SMAD4 7 0.844 0.274 9.482  0.002 2.325 1.359~3.978
NLRP3 & 0.765 0.260 8.657  0.003 2.149 1.291~3.577

&4 I SMAD4 \NLRP3 /K-F-XF CRVO [ ¥ PR A KA
T {8
Tab.4 The predictive value of serum SMAD4 and NLRP3 levels

for poor visual prognosis in CRVO patients

- - 2%
5 b WWE AUC 95%CI  HURE FERE ég
SMAD4  23.48 pg/L  0.853 0.795~0.912 0.701 0.879 0.580
NLRP3 123.06 ng/L  0.849 0.796~0.902 0.821 0.709 0.530
ZHEBAE 0.932 0.894~0.971 0.881 0.903 0.784

1.oF
0.8
p 0-6F
& 0.4}
’ — SMAD4
— NLRP3
0.2} — —EBE
— %L
0

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

B 1 iy SMAD4 NLRP3 JK-F- Bl CRVO M5 ¥ J1 il 4
ROC £k
Fig.1 ROC curve of serum SMAD4 and NLRP3 levels predicting

visual prognosis in CRVO patients

3 3 i

AR D) 5 e i K It AR T 2 CRVO 5255 & 5 i
B BT ML T B IR IR AG: 2 & B 45 7 1.
TN e 285 A0 A0 A JE 7K i S A i A o KAt H i %
B BB AT UL I SRR K P A R 15 A — B I
[N AT LA & R T R H Y R YRR 2
T3 kg AR e A ARt i e E v Sl g ot e A AR P
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HR LT IR 52, LB ) 30 0 K JC A X I A 5 dfe i
R DT R LI, 0 DX B A L, 490 P R 408 2
FEA I, F A BT S 1 22 A B AT O I 50RO 2B il A
R, HHTS CRVO MG HE bR 8 A I B
(EN R A R NS I Y VA i Y e (N2 -2
e TS PR 2R 4R &, B —Fa bn SO Ak R A B, PRt
KEEZ 5 CRVO ML) 85 AH G IPAS F8 45 , ¥R IT
J5 Gl 8 B et B e HLA B

SMAD4 2 TGF-B #1 BMP {553 & h A ik, 5
ZAREE R-SMADs 41 SMAD1 . SMAD2  SMAD3 45 ¢
IR E A IR B A A N, s BRI R e 5t 5
Y55 S At 08T LR & A i R
Han %5 BF 5% & B, SMAD4 {2 ¥ K B G IR 38 3 T
ARG GE LT HEAL |3 55 AT 4 200 i 3 58 R AN £F 41k
O K Y08 a0 A A7 R ) 406 46 A O, FE AR BIF 5
CRVO & M7 SMAD4 = TR, 3 H AL Bils
AN EE M SMAD4 35 K34 N, $ 7~ SMAD4 5%
M) T o, $E0 3 mT BB J2& i 7 CRVO S LA %
RN R A 928 U 4T S A A G, 2R R PR 106,
11L-8 7K Tt , AT RERN IR 1l — 40 19X R J e, 5 B8 45 Je
K P RERL A IR S A | I A 52 BELE TR B A
I IE, Hoh SMAD4 1 )y TGF-B {5518 b 56
oy, HRROK e R 5 RER T A
KB AN EAR RN IS CRVO IR MR £29F &
SEAH G, AR S SMAD4 5556 Sk 1z, dE 5%
M AR L P 4 Ak K A R R AR AT A R
TS HIR VG 10 A8 32 45 0 R J3 ot A8 A 1 A A PR 7, S 380
AR NS 5 AR A S 200 A IS T IR |, AT RE
L SMAD4 2 5 il 48 A= i A 24U 20 L
FEE S

NLRP3 J& T NOD #5214 5 I Jfd Jo e 5 H -, J&
LR MR 1, 2 5 g M MR Nt /2 &
WAR AL 5 22 B g8 M R R R ELEE AT T, Feng
TV S BHLHIR S G50 o P S A0 T 0 T I HR A
RN NLRP3 ZKSF- 340, 5 M5 DI RE RS AH . Yan
SRS S B, A VAR AR A X Aot 22 e Bl ./ P
WA R AT T AIRSEME T T 5 NLRP3
IR A OC, TEARBES Il iE NLRP3 & K F 5
CRVO &A%, IF H A WG A BB L35 NLRP3
FERAKERE N, $2 % NLRP3 2 59505 FilS o B2, 4 0
A P D DR a2 5 SO0 D S 2 2 4SRN R ) T
PEREASE | 3 A A R ZE L, ™ A R 0 AR
NLRP3 4P/ IMARE 0 T B0 375 K- 386 T, 3 mT RE 2 Bk
i BH 2 R B TS B 22 B TR BB X A

Do A H e R g 28 5 T ) X, 7 B B B 0l 2 K
BOBE AN FIAE T, I IE NLRP3 R M /A I
HERENNBGAREDME™ , 14, CRVO B
B R M SO IF RIS A - TL-18 L 1L-18
85 0 I REEZH 2T RR S NLRP3 48 ME/MATE fk
FFIR M NLRP3 58 1 /IMA BE 8 B0 26 Ve R 1 RSk
TEBCEAEAEIR Y[R 9 1 B N 2o 72 W 5 | 4 % 4
LG I AT L P A AR T B A R B L
05 40 B 1k A% OB NLRP3, fix 2 5 & i 5 #0 /1
KRR

TEARWIFE T 2N E Logistic 23 Hras 268, Wiz mf
AR IEML ) BRRSEAL Stk B BEK it SMAD4 il
NLRP3 7KF-34°8 CRVO BFE W7 #5522 $2oR
WIS I B S AR I R ) WS B B3 S B 16,
AR BB LR AR ) T RE TR A R 25 W TS, i i
CRVO 3 105 B8 22, 43 2 P 3 3R 7K i 2 52 1 R g 4
2 EEUR LN £ |, 75 AT 1, SMAD4 fil NLRP3 7K
FAT BB AR SO e A A O, AT AR I TE I AR
Yibs & T WA SR YT OV 255 75 I8 iR
2, AT DATORE Wb T S8 A0 PR B L, SR IR L ¥
SPHEIE LA ek s B T, KA ROC 4 & B8R, 1L Vs
SMAD4 NLRP3 7KF-I56A T 26 35 40 71 il J5 AN R AUC
B4 0.932, 3 = T HAMFR PR A0 AUC {8, #&/8 —F Bk
AN . SR X CRVO SB35 00 WUR A K 10 v
BAPE A Bl TG R S AR i SRS B 036 7 T30 AT i
it .
4 4 i

25 LTk, CRVO #3417 SMAD4 NLRP3 /K-
BN, A X TR N AR R R, A TR
I R FNAE , ABATF G AEAE— 7 JR BRAE , Bl dn e A
A PR, AT RS I 4t R AN Ak A SR
FETEA BB 55 T A T TE 52 ) PR 2R DA N Bl 17t ) 458 4
AR B, AR 7 LA KA A S T 2 R
BRI IEAT , DAk — 2 B0 i 3k 26 A W b 7 4 T
B, DA A 400 1 5 e e e Jok L 28 400 7 0 i el 2 4 it i
KZ%
I SR (e I ESRUIEN
& T Hk A A

W H AE IS SO T RS BT S S0, B o b B
DRSS Ao AR TSR B B oT 48 S, 07 B A, SO
ST R SO % s B8 . Fh— B BRI, Gt br
5% 3k
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[# ZE] B EPURE CT BRI IE I T—W R L gh k3L T (CMT) i 5128 S A5 100, S 45 LA ) 2
FRAE R 3 RE RSO, ik BRI 2015 4E 8 H—2025 4 1 J INAE A H AR EFEGPTIER CT A
YR 5 400 BR300 K008 CMT YR 107 BIIABISY, RITDWIR CT 4718 3R 4% 46 4 CMT, &
MR ERGY (MIP) 2 FHEEH (MPR) A (VR) BE, WE CMT e[/ = TR LR T HE, WK E A
Ik (LGA) iR K If RAETE I, XF LEAN R 2T CMT ffifl2e BOF RAEM 22 7 . 8&5R 107 4] CMT il K A (14~ 37
mm) 69 i (64.49% ) , 455 (<14 mm)38 $1](35.51% ) ; LGA AP # T # 37 £ (34.58%) , T %4 19 £ ( 17.76% ) , T %4
40 $1(37.38%) , VAL 11 $i(10.28%) , £& CMT L[R]3 F EH 2K (8.92+1.66) mm, K # CMT J: [ £ T H %4 (10.88+
1.65) mm , i [L# 2% A it 24 75 L (1/P=5.860/<0.001) , K IR 545 5 CMT =2 ] i) 3lF 143 A A5 9 HoAb 4y S8 5
BIFMAERAE A IEPIEIEREA R L 22 R 7E G245 L (x2/P=38.458/<0.001 ,4.955/0.026 ,5.608/0.018 ,7.089/
0.008) E5it  AFIZEBUN) CMT (1) = AR AE AN IF R AEAT 25 57, CT BEsmEARN 4S5 J5 AL BEH AR AT $2 41k = 4k 37 44 n] 94k
FEUR , AT A I PRSI i R b B (1 TF AR AT R A6 B

[X#iR] WEET—WHRE FSIKET A ILEZ S ; R ; i)

[RE4ZES] R445.3;R543.1 [ XEkRIREE] A

Evaluation of the anatomical features and complications of the celiacomesenteric trunk based on dual-source CT en-
hanced scanning He Xiaoning, Xiao Juan, Mu Naiwen, Zheng Chao, Wang Huthui, Shan Yuging, Wang Chao. Depart-
ment of Medical Imaging, People’ s Hospital of Rizhao, Shandong Province, Shandong ,Rizhao 276800, China
Funding program; Shandong Medical and Health Science and Technology Development Program (2019WS161)
Corresponding author: Wang Chao, E-mail; rzyywchao@ 163.com

[ Abstract] Objective To observe the anatomical variations of Celiacomesenteric trunk (CMT) through dual-source
CT enhanced scanning, summarize its anatomical features and complications, and provide guidance for clinical practice and
surgery. Methods The imaging data of 107 patients with CMT diagnosed by CT enhanced scanning were retrospectively an-
alyzed. Maximum intensity projection (MIP), multiplane reconstruction (MPR) and volume rendering (VR) images were recon-
structed. The length and diameter of the common trunk of CMT were measured. The origin of the left gastric artery and com-
plications were observed. The differences in anatomy and complications among different types of CMT were compared. Re-
sults Among the 107 cases of CMT, 69 cases (64.49% ) were long type and 38 cases (35.51% ) were short type; 37 cases
(34.58% ) were type I, 19 cases (17.76% ) were type II, 40 cases (37.38% ) were type I, and 11 cases (10.28% ) were type
IV. The diameter of the common trunk of long type CMT was (8.92 + 1.66) mm, and that of short type CMT was (10.88 =
1.65) mm. The difference was statistically significant ( #/P=5.860/<0.001). The differences in subtype distribution, combined
with other branch variations, combined vascular lesions, and combined malrotation of the midgut between long type and short
type CMT were all statistically significant ( X°/P=38.458/<0.001,4.955/0.026,5.608/0.018,7.089/0.008). Conclusion The
anatomical features and imaging manifestations of different types of CMT are different. Dual-source CT enhanced scanning
combined with post-processing techniques can provide three-dimensional stereoscopic visualization images, which can help
clinical practice and necessary surgical treatment.

[ Key words] Celiacomesenteric trunk; Computed tomography; Enhancement scan; Anatomy
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W& & +—M & B L 3 Bk 2 (celiacomesenteric
trunk, CMT) 24818 Eahfkk i — LI FE =+, R )5
o BIEET (celiac axis, CA) Flfig & ME 3 ik (su-
perior mesenteric artery, SMA) , 33X J&— FR Al FL 55 WL )
ARG KRR A 1% ~3% ", MEHERAGHEA ME N
AR TR AR &, CMT FR: H R 58, B3
PGREIEAE ZAHAEAE , CMT FR7FAE AT BE 23 5 i 5 351
M HEFFRE I S B TR 0952 24, TR0 o o 15 34 L 12 W
CMT 25y E %, HuiENIMG & CMT /Y s >
W, HZ A% ANFEAR ST, = RFEAS 1 A )
Sy BRI GY, 5 R 2 B e 1 OQ 1K M R T E — PR
KO CTYE R AT &) Z M5B H T
—  REMETE T ERA TGO b R AR R 450 X
CMT iy RFEA BB IT 4L T nT BN . AR 9% 35 F
U8 CT S5 A4 B =4k 8 E R R X CMT A ) 22 Rk
ST i 1 0 #E AT 42 J7 60 WS, IR A [F] 28 Y (1Y)
CMT HEATXEE, LA 5 0 S AR 02 Wi L, I A I R 52
e S ZE T AR AR B AR
1 BENSHE
1.1 WFgEX4 Il 2015 4F 8 H—2025 4F 1
H 7R H AR EBE GBI TIER CT 354
AT 5 400 BIRSEAR 22 Bk 8012 CMT /Y 83
107 B9 ABFZE, Ferh 58 72 4], 4 35 5] ; 4R 4% 27 ~ 88
(60.91+12.82) % ; &1l JE 18 4, wE.000% 10 4] ;45 I I
JIeE 10 5], fififigeg 3 4], 45 1 R Mg 3 9] 5 ¥ o 5 ik ast
e ARWFFEIE A H IR R B B A A 23 0t 23 it
1 (2024-f2 HE & IL-MR-125-01) ,

1.2 SRBREREARHE (1) AFRHE. OLHEEB CT 38
SEFIEIIZ N CMT; @CT K4 i ok 47 18 38 F ARk
J7 s BCT EUGIE M, 5 2 2 Wik . (2) HEBRARIE. @
CT BUR Ph R 48 T, ANRETH R IZ Wi 2k, @ 4TI+
AR EFARE ;@M HIFEFIIREA 2B,

1.3 WIHER 507k

1.3.1  CMT e {8 2=k 4 . A M8 35 24k ] SIEMENS
SOMATOM Definition Flash XUIE CT 17 & 355 4% 50 $1 4
B BUPEM, 1 AR 2 T %, 28
WHEEFE AR EE TS, AR Eh ik
120 kV, B HLHE H 3h# %% (80 ~200 mA) , B2 HE 1.0, HiFF
512x512,FOV 300 mm, )2 FEH(ZE 1 mm, )25
1 mm) o = i 2 e 3 S0 e (T ] RRCR 7 ) 28 i
ik S s 78 e L 7 R 2 e (R K 2 1 f
370 mg/ml) Kz it 38 8 IR (b i 1 3R B 1 2500,
400 mg/ml) , i B H RN 3.0 ml/s, FH A& 1.5~
2.0 ml/kg, Sk 25 ~ 30 s, # k] 55~ 60 s, 4E iR 1]

120~180 s,

1.3.2 EHGJE A3 H oA R P 2 Ik 1 mm # )2
JEUA PR 5 A SIEMENS Syngo.via T/E¥ 8¢ T3DView
(DR ) A AT e AL A1 % CMT 728 53 X 38,
FE ZF-1i # 4 ( multiplane reconstruction, MPR) | it K
BB 5 (maximal intensity projection, MIP) & FH
i (volume rendering, VR) K%, H 2 &4 S4E R A%
BB BT A R Y CT BRI BUF 15 30 ST 38 F | WL
R N 25 AL . CMT g L8] 32 TR (kT
MPR i g EE B ) ) 3+ 5ROt R 4
b a3 YA (B 22K (left gastric artery,
LGA) B I SIF AAREE Ol (& A AFAE CMT DX I8l il 4 i
Ay HAWAR S ) B WA —B 2T HE R — 3L,

1.3.3  CMT 43 BUbRifi. (1) 3%/ CMT JE[F £+ K JE
Al MR (14 ~37 mm) 4G AL ( <14 mm) . (2) #2218
LGA #2434 4 AR, O 1 AL LGA &I T 1 3 30
;@M LGA T £+ ;@ MAL LGA & IF
THET (CA) ;@I LGA IR T Ik >

1.4 Gitefdrsk M SPSS 22.0 K MedCale 22.0 ¢
PR HTBE . THBCPER AT B R B L (%) 2o, 41
[F1] P35 R F X2 A 5 45 B IE S 0 A VORI x+s
FR,2 AR SR A S A ¢ K230, P<0.05 2
SEGIFEX,

2 &% R

2.1 K[F CMT 2 #2838 107 5] CMT %5 4l
i KR 69 191 (64.49%) , % 7 38 5 (35.51%) 5 1
37 9 (34.58%) , 11 #4 19 £ (17.76%) , Il %4 40 15
(37.38%) ,IVAI 11 1 (10.28% ) . CMT 431495 5] W,
Kl1~4,

2.2 K CMT 5% % CMT (9 LGA &I M It & i 1
Bty KA CMT E[F 3=+ EHA2 R (8.92£1.66) mm,
A CMT LR =+ EH A2 4 (10.88+1.65) mm, b3 2%
FAEGFE X (1=5.860,P<0.001) , KA CMT 69
B A I o Ay S AR S 12 ) (A B KGER JR T SMA 7
], P4 sh Ik I8 T SMA 1 1], P s sh kR i T £
Bk 3 6, BF S s Bk IR AL m £ 1 61, & 9F CMT
DX it A AR 13 5] (L[R]3 B RE A A B AS 10 1],
I[E E T2 2 6], CA shfikiE 1 41) , &I et A
R 21 f]; %589 CMT 38 5 i &5 I HoAth 73 S A8 7 1 i)
(KR T SMA) , & JF CMT XL 8 95 72 1
B (AR ETRZ)  BGIF T AR 3 6], KALS
JIAL CMT Z [R] 2R 53 A G O oAt 43 S8 5 5T
MR AP IER AR R 2R E 58 L
(P<0.05), W51,
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HE:AVR BER LA RIRTIE 8k (R ) , CA Sk (k) s B ARG MIP ORI/ £ (AT ), LOA R IR T 1 3 3 ik (R
k) s AL MIP 7% CA Bk (F#i%)
Bl 1 KA 1A CMT 82 %
Fig.1 Imaging Manifestations of Long Type - Type 1 CMT

TE: AR BIUGUR LA BIE TR E 1 (k) ;B ACIRAL MIP BHEURIER 1 (7% ) , LCA IR T IR 3 (BF k) ; CowIR i MPR [#44
A I L T A MBI (k) B Piese A R .
B2 KA-TA CMT 4% RN
Fig.2 Imaging manifestations of long type II CMT

Cy

TE: A VR B3R LCA BIET CA(HHk) s B.JSRAL MIP FEEORILR £ T (F#i k), LCA IR T CACRH %) ; CIDRAL MPR EER 2 15 B
S TAMBEE(AEk) , P A R .
B3 RS- CMT 232 3R
Fig.3 Imaging manifestations of short type Il CMT
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CJ

T ALVR BBUR LGA IR T MBIk (HF %) 5 B OIRAL MIP BHSUR SR = (F k) , LOA I T MBIk (R ik ) ; COd IR AL MIP &R

LGA BIH TSIk (Hfik) .

4 KA-IVH CMT
Fig.4 Long type - Type IV CMT

R CMT KALY CMT RS LGA A2 I B AR 1 O HLA
Tab.1 Comparison of origin and complications of LGA between

CMT long and CMT short types

K P i

meH (n=69) (n=38) P A
LGA R4 38.458  <0.001
I % 27(39.13) 10(26.32)

I #4 19(27.54) 0

I 24 12(17.39) 28(73.68)

IV #d 11(15.94) 0

Hofth 732 A8 12(17.39) 1(2.63) 4.955  0.026
B I A AR 13(18.84) 1(2.63) 5.608  0.018
IR AR  21(30.43) 3(7.89) 7.089  0.008
RIS

TEH I Sk & B IR F2 s bk Bl & i CA il
SMA,LGA £ CA. CMT & 4% NARME R %)
2R, W T CMT A I e i i B — 2 2t W] 3=
T, 8= CA SMA BUH i 4 i1 35 4 4R J, AR A
CMT (3 [) 32 195 A2, R A S 8 A T 950 JEE 8 1) 1
At BE A KEME CMT & 1 1 i bl it (95 17,
I ARATIE S CT 1SR FAHH A CMT [ £2 75 I e
TR AR SRR OGS

R R E ST, A 4 &k B IE ko0 HE
Sk Z IR A mW)&, A R 205000 LGA IS
ik ( common hepatic artery, CHA) . ] 5/ ik ( splenic
artery, SA) SMA, 455 3 FI%E 4 Z5 90 5 Bl ik M A ) )
G, DL 2 RS 3 4500 E Bk S5 3 Bl ko
ARIRAEIS , BT T IE R B9 CA Hl SMA5H 3 1% 4 2%
GBI I 10 W) & A FFSEAFAETE B T CMT /9 &
AR AR SR R 3 KR CMT 4R
FRAVFNATAY DR AL R T4 3.4 91 B Sl ik ] A 1) )

AWM, IE e T I T KR
BRU S HHR U TN 14~ 18 mm [ CMT i
FA KGR SR AHIE 5 3 SE BRI O U R, K
KB 14~ 18 mm [ CMT H KA, R B, #2495 LGA
HE IR CMT 23 4 T ~ IV 4 Rl LGA E IR ) 2k
PEIRAT DL i B 8 3 Dk [ ) W) 65 32 1 58 A sl o8 4
IR AR

AW LI CMT LUK TR 3 (64.49%) , X 5 DA
AR HE RA TR M SRR R B AL, K
Birp LGA FYRS RS2 Z AL, DL T AY(39.13%) | 11 %!
(27.54%) J &, B LGA &IE T8 L3k ILFH £ T,
BIFH A 4y 2 i R A S 12 6 (17.39%) . %
DY ARG Wos CMT LA T BURI T2 Ok 3 Xl e 5
HAREAC RN RIATWRIFA OC, e rh ) LU A
FE(73.68%) , B LGA #EF CA, H H A4 3 iM%
ARSAL 1 B, PRI, ARBESR A R CMT 1] e 42
TR B A AR TR . A BRI Y (0 5 & 1
U KA CMT 48 & 148 9% 722 13 4] (18.84% ) , 1M 4
R 1 ], RIAEA CMT W 5 KA g w05, A5
N CMT 53l IkIg B9 B G, BTk = B i) i
+, DLt B B R A I el CMT 32 1 B BE, ]
fie BB kR T A RS 38 A BRe =z 40, P
Rl R CMT 3= 4b i A7 RE JELBE el /N | 738 12 DX 35
A RERSS , XL Z ARG N T CMT DX 88l A 1 A8
Ei LT L SRR N S\ = B Bt o i s e = R X
RAVK, O A A AR R S m X 2 2 CMT 1Y I
ERE PP TN SRT A R R AE  AR A Y
JREH . SN AR kB, B4y CMT & 3 I Tié i
AR, BUKEIZ UL (30.43%) , X 7ELAAEBFIE Th R
i, A CMT DUHE s g & 8, & 91 HAb
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A AR 5 FFRARER D, g e e th G 43 18, R ik
HEM AR CMT B EzE FIER MBI R T . T aiE
AN B R JIG E 309 0 v Ji AR R 56 1 2 ok A 3 e
B, S8 g i EREEL IR A S
PR MR IS Y & T R I R e v B D ] SR
I 5 i K& R, AT RE S EUE R IRTE T R, #E
B F CMT R AE L PRI 4 R B A8 5, (HHG
SR RN i A ML A 5 AR 2 22 B i L [R) AHF RIE S
4 &

CMT EFEMIG & B i B b oy i s Ik ) & SR
e T2, 2 —FaAEE F WA R, KKRERNZ
UL, KB LGA EIREE I 2 4% Ho il 48 I & e A e 7l
2 JERE L T IER S R T, CMT I 6E 5 i lie
HRRA R AR, CT Bsa e ) 2 T
BB A ML B2 W, T T LUK IE s SI ki 1E A R
AR S AT ICANVTAL S5 — 2 f5 A 3R 5 T 4 T 4
S, s AR E R VRN A AR S AGR R U
B CMT POAEAE PRI IS To A8, il iR &5
O3 SEIRIE L, A Z 5 B FARYE R F

ARWFFEAFAE— € Sy BRYE . 185G, 1T B F 52 7T R
FETESE PR AT , 5870 & T 20 R A A g it — 2
AIFFEIESE s HAK , CMT 173 29 1 Ff 58 35, ASBIF S8 AR 40 52
PrAg otk LGA AR5 #Y | EAb2z 3 a4t ih 1 HoAth 7
RIS B e  ARBESE VT LB MR £ 5 LA IR
(T CMIT S5 517 ) 2 5 04 70t — 26
WESE . BEE X CMT BF5E TR A AHAE AR XS CMT 1Y
i) 53 B A R 5 980 1 IR MR S BN e 3
R i i SR (sl o I ERRLES
1EE kA A

0T SR AR IR OIS W 4R A 7T S BERHE AR
P AT T A AR RS B 2R
SIS s RSB 2 AR RIS T R
S % Ak
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£ A= ) v, ) 3858 ) B4 7E CREB/SHP2/ AKT 15 25 %
AT S-A M S0 705 40 1) E B L 1k
SO E Ay A 0A

e ® AREH, TA, I, FH

HATH . 2021 4 KN RER RIS % R A 241 (211200373)
Y& 207 . 050000 JATHbARKIE, A6 KL = ERL AR (e A4S JBIL Z5AT) ; & FETEE W E B~ RTiZ Wb (ERH
SEEE . % E-mail : 13623305516@ 163.com

[ =] B8 F BT RO Jeh4s &8 M (CREB) /7 Sre [FIUR 2 45 85 14 1% 20 iR Wi BR 1iF ( SHP-2) /
T G BOAKT) 15538 B B 8608 75 T 408 ( BMSCs ) 204k A B S LA M b 9 VR T, A BIZ A7 5 38 B 72 7
TR RS, Ak F 2022 4F 11 A—2023 4F 4 AEAFRIETHE ZERESCRE 7508, M- A BBE T 400 B
S RBARAE LA R AT B AR 38 R AN TR Y 3 R R B U R O R, R ANE SR 7 B T 40 &R CP-H166 #4752
5 A AN A B (NC ) \S-FMTF A S- M+ ) 32l | S-S0 + H0 ) ¥4+ CREB #1770 40 A0 S-UM -+
FlF+CREB 30141, i#iT Western blot, Fura-2 5 B T2 Y (0 FN e 50 Y (0 55 Jr vk, Kl 25 21 40 i b 4 OG 2R 1
B Pk B FA T, B8R TEAREER 3554 d 51852 h B8] & Hede e kol B R34 22 AT s
CREB .SHP2 MyoD MyoG MYHC A1 TPM1 555K 2 2 F 8, Western blot A& 45 5 g7, 5%t LA HL , S-SR A1
HRE A #4R 5 T CREB SHP2 ,AKT MyoD \MyoG ,TPM1 4 [ i 3R3A K F- ( P<0.05) . JLA CREB #iil5J5 , SHP2
AKT BB (P<0.05) , HETi I/ MyoD MyoG 1 TPM1 (5535 M A CREB #sh# )5, R EA &8 Th& (P<
0.05) ,Fura-2 5 & 0 M e B 45 W | 5- UM R F A0 mT 12 1 45 2 R BE ( P<0.05) , g Gt 45 SR IR |, 5-
AN RN R TG AN T p-CREB 1 MyoD fY#IAFN 341 (P<0.05) , A CREB B85 — LN 1 X $6 485 11
FiK(P<0.05) , Tl A CREB I3 M AR T HFik (P<0.05) , 45 CREB/SHP2/AKT {55 # K 7E BMSCs 73k
R LANMS FE e B AR, AL 5 T DA s R e AR Y A A B R R R AR

[R$IR]  ZICITIBE ;U A= 4 F R 5 I 70 T 40 L 5 - 5 JUL A L 5 55 Se [RIVRE 2 450 2 1 IO e PR Wl PR -2 5
IR N e A A

[FESFES] R714.69;R454.1 [ STEkERIRAE] A

Biomimetic electrical stimulation mediates 5-azacytidine-induced mesenchymal stem cell differentiation to skeletal
muscle through activation of the CREB/SHP2/AKT signaling pathway and its effect on postnatal pelvic floor rehabil-
itation Han Xiaowen™ , Xi Yishu, Wang Ke, Guo Ya, Dong Li." Department of Obstetrics and Gynecology, The Third
Hospital of Shijiazhuang, Hebei,Shijiazhuang 050000, China
Funding program . Self-funded Plan for Scientific and Technological Research and Development of Shijiazhuang City in 2021
(211200373)
Corresponding author: Han Xiaowen, E-mail: 13623305516@ 163.com

[ Abstract] Objective To explore the role of CREB/SHP2/AKT signaling pathway in the differentiation of human
bone marrow mesenchymal stem cells into skeletal muscle cells and the effect of this signaling pathway on postnatal pelvic
floor rehabilitation. Methods The experiments were conducted from November 2022 to April 2023 in the Laboratory of the
Third Hospital of Shijiazhuang. Using various analytical techniques on the human bone marrow stem cell osteogenic differenti-
ation dataset, different gene expression patterns and regulatory relationships were revealed, shedding light on the underlying
mechanisms of the disease. Experiments were performed using the human bone marrow MSC cell line CP-H166, and the cells
were divided into a control group (NC group), a 5-azacytidine group, a 5-azacytidine+electrostimulation group, a 5-azacytidine
+electrostimulation+CREB inhibitor group, and a 5-azacytidine+electrostimulation+CREB agonist group. The expression and

distribution of relevant proteins and calcium ion concentration in cells of each group were detected by Western blot, Fura-2



- 866 - FEMER A& 2025 4F 7 A5 24 455 7] Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7

calcium ion fluorescence staining and immunofluorescence staining. Results Western blot assay showed that 5-azacytidine
and electrical stimulation treatments increased the expression levels of CREB, SHP2, AKT, MyoD, MyoG, and TPM1 proteins
compared with the control group (P<0.05). The addition of CREB inhibitor decreased the expression of SHP2 and AKT (P<
0.05), which in turn decreased the expression of MyoD, MyoG, and TPM1; whereas the addition of CREB agonist increased
the level of the above-mentioned proteins (P<0.05). The results of calcium fluorescence staining of Fura-2 showed that 5-aza-
cytidine and electrical stimulation increased the calcium ion concentration (P<0.05). Immunofluorescence staining showed that
S-azacytidine and electrical stimulation treatments increased the expression and distribution of p-CREB and MyoD (P<0.05),
and the addition of CREB agonists further increased the expression of these proteins (P<0.05), whereas the addition of CREB
inhibitors decreased their expression (P<0.05). Conclusion The CREB/SHP2/AKT signaling pathway has an important role
in the differentiation of BMSCs into skeletal muscle cells. Modulation of this signaling pathway can significantly affect the cell

differentiation process and promote postnatal pelvic floor rehabilitation.

[ Key words]
cells; SHP-2; CREB

77 I A IC ) BE B 5 2 52 W) 2 P AR RRE 8 — A AL )
R, R PRORES B W 2 R T3 A 5t SRR
X S R AN ™ T S L M A A 3 B 3 T RE 2K
O HE S FAL e AR MR G AR R T A
PR RN BRI T ARG T  (EX SE AL
e E ALK RPN ], BRCRI TR, 4K, 054
Py vy ) AR Sy — FhOR X6 IR T T B, B2 B G
FE O Ay e G o R AR A Y LS
MEFILA, C 8 Z 0 T 2 R 28 LR B i I6
J7U BRI, JLAE T 5 A A B AR AL 1 AN 58
4B, 8] 78 BT 1 40 Bl ( mesenchymal stem cells,
MSCs ) PRIH: A 3 585 F1 22 1] 20 AL RO T RE , il ZH 21
RPN PR BEFE R W], MSCs 7] LUAE
e AT Ak B B LA L, A7 B T 4 LA
HARBEE , 5-FUMLH A — PP B AL A4 2 &k AR A
il 7R B 4 2 2, S0 DNA FSLEE RS I, R fE
FHT S IB16% 200 M o 300 S 1 25 ), e R W R 1k 0T 42
A RNA G B3 DA I I A1) 5 g 4 1 Jo, i 4 o) 2
BRSPS 410 ) 2L PR A T O 4 g i 52
M PR W 145 T, e — T B PRI R 6 PRI AT R 1)
EEE YR, B RE 8 UE S W W] 5T 5T 40 i (bone
marrow derived mesenchymal stem cells, BMSCs) 731k hy
B LR B 22 35 HRS AR B B LA B
() 34k A2 Z2 A 8 % 1 R 4, rp B R AT 500 T
-4 & 5 11 ( cAMP-response element binding protein ,
CREB) '™ (% Sre [F] U 2 4549 3 5 1 1 41 W 1R g
( protein tyrosine phosphatase-2, SHP-2) Fll & 1 % ¥ B
( AKT) {553 # 7E ILAH B 1) 5316 Fn 2y e 24 455 rp i 5
KEEFEHIS

AT B PR E 5 A= 1y o O ) 5 T2 i
CREB/SHP2/AKT 5% 1 i 1) 5 i S AR B 3 Lok

Pelvic floor muscle function; Biomimetic electrical stimulation; Mesenchymal stem cells; Skeletal muscle

R VE R, DT 7R AR 2E 77 5 ZIE R AL
R AR R B A — A B H A A iR T R )
RN (7 A= 40 v ) 354 A ) 7 o A B A E 4L 2 UB R
BV FAMLE B B IR

1 #R5FHE

1.1 SCBMR S-EMTFIA A Selleck A R 3 A H- i ]
Fo T4 R CP-H166 5 A HHE M 7 5T T 400, 56 4
K FRHE CM-H166 . DMEM 3557 J 1 Ath 41 g 5% 5% 12711
By 7 w00 i 2 A A BB B B G A
A58G00J 4 H Gemini 72> F]; CREB # il 5 ( HY-
101120) A1 CREB # 24 7] ( HY-151527) ¥ 0 H 3£ [
MedChemExpress 23 7 ; fedit CREB FL v BEHLIA | At
SHP2 BATERERIIA fdit AKT B4 St MyoD
BTEREBUIAR ST MyoG B 5w EBLIA  fRbt TPML B3
FEHLR . GAPDH $Hiik 41l § % [E Abcam 23 7] ; PVDF
JEE TPVH20200 5 BCA 5 1 o i 10 & 1 [ 56
Millipore 23 F] ; Fura-2 AM 5 58 F 28 R EF 45 i 56
F1 RIPA 2 POO13K 0 H V19538 = KA Y FHE
FARRAFE],

1.2 2By T 2022 4 11 H—2023 4E 4 AfEA
FIE T4 = R B S g0 == 7550w

1.2.1  ZHffak%3% . BMSCs 40 & F 37°C 5% CO, MKE
FEAGh IS B ] 70 5T 40 i 58 4 B IR AT B
I NEREE 7T T4 e 2R 7R3 & FBS AE KT
7 Penicillin . Streptomycin 4§ , 24 21 it &b T X 504 K31
A & F 0.25% EDTA BB Hab 773 4k, LAk
TS

1.2.2 Z0MI4b B 5 43 20« BOE 7R AL T %0 804 K0 Y
BMSCs 40 £ ak R A0 5 460 T 6 L3 gt 55
PN 1 I % IR 2 85% ~90% it , ¥ BMSCs 4 iy 5
G35 4L R RRAL (NC 41) JimA 58 5% 352 2 A Hh
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X AT AP 5 5- AT 4 (155 BMSCs 4 sr4k) 76
HFRIEHMA S ml ZREHN 10 wmol/L B 5-AF M1
VS 24 b S-FUETT +F AL TE S-FUM AL LA
fHH 0.05 V/em 1) 83758 B XoT 240 Bf 22 it o 475 A= 490 e )
B 5- AT+ HL R+ CREB 3R I 4018 5- AU A+
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muscle cells and promoting postpartum pelvic floor rehabili-

tation mechanism
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This paper reports the clinical data of a case of Fabry disease complicated with systemic lupus erythemato-

Fabry disease; Systemic lupus erythematosus; Myocardial hypertrophy; Diagnosis; Treatment
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Research progress on prognostic factors affecting hypertensive brain stem hemorrhage
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[ Abstract)

mortality and disability, is one of the most dangerous types of hemorrhagic stroke, accounting for about 6% to 10% of hyper-

Hypertensive brainstem hemorrhage (HBSH), characterized by acute onset, rapid hemorrhage, high

tensive cerebral hemorrhage. Hypertensive brainstem hemorrhage prognosis prediction is a research hotspot in recent years,

clinical manifestations, imaging features, laboratory and scoring system can effectively provide the basis for the prognosis of

brain stem hemorrhage judgment, help clinicians to optimize treatment decisions and improve patients prognosis.

[ Key words)

Wi T4 Z 80 B M ZA% TN 25 45 4 4, 2 B = 235 R
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[ Abstract)

sensory dysfunction below the plane of injury, placing a heavy burden on patients and the healthcare system. Currently, due to

Spinal cord injury (SCI) is a prevalent and serious neurological disorder that usually results in motor and

the lack of clarity in the study of the pathophysiological mechanisms of SCI and the difficulty in repairing and regenerating
damaged neural tissues, the effectiveness of conventional treatment options for recovery after spinal cord injury is very limited.
In recent years, stem cell therapy has attracted widespread attention as a promising therapeutic avenue. Dental pulp stem cells
(DPSCs) are an ideal cell source for SCI repair due to their easy accessibility, ease of minimally invasive extraction, and strong
neurogenic differentiation ability. It has been shown that DPSCs can differentiate into neural cells to promote SCI repair in ani-
mal models. The article provides an overview of DPSCs and the mechanism of action of DPSCs in the treatment of SCI ,and
focuses on a series of promising therapeutic modalities such as stem cell injection, combined tissue engineering scaffold trans-
plantation, and combined exosome therapy in the repair of SCI, with the aim of providing a theoretical basis for the clinical
treatment of SCI.

[ Key words ]

Spinal cord injury; Dental pulp stem cells; Stem cell transplantation; Scaffold for tissue

engineering; Exosomes
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Ir UM R RPEGTR R TR AR AR K A B TR R A
SO B IR R R 2 B R JE SCT A AR A 4t
MR, SCEE DPSCs 7E SCI 85 5 T-4E 1) B 1 B 1 5% 34 Jre
PEATERIR

1 DPSCs #iR

DPSCs ¢ 2F 2000 4 Y 1 Gronthos 25 I\ A& HLHR
1T DPSCs 2 J5Tfpf 220k , PR ik 5 HCAb ke 958 4 1) 5 J5 1 400 i
(mesenchymal stem cell,MSCs) (UN-& 18 i s 202 A1 Ja) ol 0 i
L) A L, DPSCs 7M1 2848 52 75 i HoAT SEW] S A e 3. IR
BAS TR, B R AP ISR RE 07 b 22 4 23 AL BB 1 A b
ZVEFRREST T H A H =4, IRt AR E S 0 T UL
WA .

H A Rt 52 24 3 B DPSCs 76 0 28 I8 4k 7 i BT B
KRS, MBS T R 2 A, L DPSCs H
At ) 75T 2 LA B 1) A A 2 240 R 16 6 A L )
S, BRFER I, 5 Hfl MSCs A He, DPSCs 3 35 ) 4 22 {4 47
AERKETF KT, Hb g A KK F (nerve growth factor,
NGF) F 6 14 4 25 %8 #5= K F ( brain-derived neurotrophic factor,
BDNF) X e 4 o 53 f AT B AR DPSCs i 43— 46 4
R T, IR E T B (transforming growth factor-3,
TGF-B) JHAMHIA:+ [HF (hepatocyte growth factor, HGF ) FIf5| W
1 2, 3-BUN4E B (indoleamine 2, 3-dioxygenase,IDO) . 1DO fiE#%
T A M S A, BT — S 0 G R e At
DPSCs i i 35 33K — Seph 8 b5 ik ), A 46 IR T 4T e R PR3 B
(glial fibrillary acidic protein, GFAP) | B- Il {4 # H (tubulin beta
3 class Il Gene, TUBB3) A& #H -2 ( microtubule-associ-
ated protein 2, MAP-2) ['**] |
2 DPSCs j&f7 SCI HI1EFA#LE
2.1 B BFAEM  Darvishi 251 WFSEIE S AE RSN B S TR
DPSCs Al LA Z 15T Se s S A AL U 283k P28 T 20
PR fhh 2278 3% TR 204k 2 32 3 i 28 T8 4018 ( motor
neuron like cells, MNLCs) , [FIHFSZEFE RSN DPSCs 5 Bi4FE K
FUEBED) I e RE 5%, e Y A Hoechst Wl %E FH DPSCs figt
TEEBEY R BHT I MU X R 2 X 248 BTE AV & X —45 21
FH] DPSCs HAG A6 i 2 STAE 40 ML Y TS B , WTd Ao B L3z 4
PR TR J5 T8 B0 B P A5 X3, Sy Bl 450 4 Ry 5
T ReEE A H BeAl
22 MhEEFRIFIIEE  FRET 4435573 (dental pulp
stem cell- cell medium,DPSC-CM) ] F=4= ZRhph 25 32 I 1, 61
& NGF .BDNF | Jizt J5 4 i PV 4o 225 52 R F- ( glialcellline-derived
neurotrophic factor, GDNF) THEEFEEN 3( neurotrophin-3, NT-
3) L& W A K A F ( vascular endothelial growth factor,
VEGF) Ffit/Mz 74 A= K K+ (platelet-derived growth factor,
PDGF) 45 , 33 S 241 il PR 1) 5 2 U5 PR 25 T 3 ot 412 3 45 45 Jmy s
ZNIE TR B B, A FHLUEE R
2.3 RYERINVATEAER 76 SCT MR BEUERE B, S5 S5 1 2%
A SN A OB A €, DRI A o 5 B 6 M S I SCLIRYF I
AN DPSCs TEM AR T JURRE I, & RE S S 16 14 A f2 %

FUMEAHAR M1 B a0 58 v A0 M2 R A [ I e fie 4 1)
Fh R IR BE A F-a (TNF-o0) | FI AT Z-1B (IL-1B) 1 3R 3k
PSR

2.4 RiFHNZERA: (RUERNZE AR A AR PR SCIIRE
AN —ADEERA, MR, 556 E 58 5T 401 (bone
marrow mesenchymal stem cells, BMSCs ) M, 5 DPSCs FL b5 37
Mz TT g BA KEE I BBIE U iz il M 25 IR BE 5
P TN B R YRR, X I TET 15 B DPSCs BAY RLAF 119
fiitk SCIIRE v 1t

3 SCI K DPSCs 13897

HHi, 20 sh Y958 58 R, DPSCs B A SCL B BAT
TEFEMER], S DPSCs B AHIRYT SCI Yl RBFFE A AL T 515
R B MR T/ $108 £ BHZ M mA 3L
PEEBBIWIAUESE X Ry SCL BIRYT R T —E A H, B
CUF 9 DPSCs RS SR MEALHG LA R 3 B T 40 I SR 97 B A
HY TSI A | 2 56 T 4t B P51 SN 34 4K (dental pulp stem
cells-exosome , DPSCs-Exo) V&77 o
3.0 TAIMTESNAYY TSGR il SR A A
PRI S Bl A D S 5 o T A L S B AR R A T S
W T REaE A B AR XSRS, Al 3@ O [ 43 W 51 55 43 W 1 i 42 FE
PR 2278 F R F R 4 R (R i p T A LA
FHA A — B8 B R RS, SEIA0L 455 T 00 19 B g P A I 41
B4 HE— TR0 B H At R VR 1 T 58 5 T 4i IR TF SCT Y
1) LU ST 7, DPSCs £ 8 VR 5 B 52 B &R A S5, v] LATE 2 1)
40 36 A T R S il 5% A K ke S B a2 T i R4 L FE
SCI KA & |31 2 AEA0 13 R 8T Bt dfe S 1 Bl P 5, AN ) T
P2k A2 Rl 2 FAE | 38 5 R AH 520 4 (adeno-associated virus,
AAV) ARG T B AF 4 40 i A= 4 B F (basic fibroblast growth
factor ,bFGF) A DPSCs I #EAT + AL IS G YT, Dk T
i SRR B R AT (2 T SCL R # 2ot g >,

e, Br DPSCs 4b, Hofth 4 Bl 1+ 41 i ( dental stem cells,
DSCs ) I H AW ZL A 86T 4 i ( stem cells from human exfoli-
ated decid-uous teeth, SHEDs ) 7£ 2l i {3 5 76 ¥ H 15 RE i 1 411
il S B AR il 5 AR W/ HY IR 3 R I R 28 ST N
/DR iR A A ML Sk 4R 3 SCT A& &1 | il 3T Basso Beattie
Bresnahan iz 3] A 1F-& 3, % SHEDs 5 A 547 18] 78 5T 40 0 19
P2 AR R T SR IT PEAS , 45 3 W, A BT e 18] 7 5t T 2
i, SHEDs 1628 S R ) LB i
32 BRAUATREZEBME AR TREZEBHIGITFHET
LS A0 M SR B R AR BRI A AR S
S AEFNRTT RPN I T

TE A AR5 A Ty 1, R TR SR B LU R (1)
$RALEE IR, SCI &4 5, T 232 B R a & MR
FRRZ I, AR 4 SRR T 20 M R A A AR A A R R Ak
g N K EER v] DL ZE R LR DPSCs , i H 052 47 3 58
M, (2) BTGB ERAR R AL Jr 1), Az W) SR AT DA B s
5 19 T 290 B B ) A2 40 Bl 28 FB A A 1) RS IS HE AL R
JIr A2 TT , 91 a0 45 0S¢ OE ST AR A X BR AL AR LL , 7e B S AR
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L) DPSCs 454 BB il 25 52 5 4 A 1 IR sk ph 28 44k, o T4
L 53 A AR AL T 5 A A

AL AN 2H 8 AR S SRR A A B4 BT ROCR B
IR A AL 2 A R 1 B N R B A S UMB AT i B
8 A A% R T ol 22 2R R SORAE AT R
3.2.1  JKEEHA Y L HREHE . SCT 2 S EUM M I 4% 7= W B L 5|
RPN ML~ 5 5 52 A0l 228 3 o 2 A R 4 JE 9 I
WU Z2 R0 R 3R 256 T8 8 M O 5, 5 e 440 18 RN D) e
WA,

SCI 5 FEBEA Zn® 1 20 3R 3 A 2R 2% ey MEREME A
Jry R AR 2 T RS A T A MO FE T Y EE BRI, i DK A 4E-8
(zeolitic imidazolate frameworks-8 , ZIF-8) i & #% FH/F 25 %) A0 Jk
1036 1% 0 A, 7T PR M R B R RFSL BRI Zn® . Zhou %P
ZIF-8 51\ DPSCs , 3¢ A H I N I R AL /K BE K ( ( gelatin methacry-
loyl, GelMA ) ", 3 JFLA3E 8 553 2] SCT K R B &8 r, AF 9% &
B, R RIS B2y e W] 5 I, DPSCs 43 (0 1 25 4 i 1 %l 58
B A2 K 5 W0, HL ZIF-8-DPSCs AT R 4f (1) A= W AH
.

BT R E RIS DPSCs (1 %2, HF 58 A i
T—Fh B A 5 Y0 AL | BR T P 4 (reactive oxygen species,
ROS) REJI /K BRI , 55 DPSCs 454 5 TR Bk AT T 9845 R AT
W9 BT A R B 22 T AR TE FS B T Rk &, A,
BRI AW S G B EIA T LA 5 % Ao 1 5 Al R0 o 4 5k 4 L
11, 47 3508 WL B 2R R SCT IR >, SCI R I R
NS5 T HEEMOA R I R, RE A A 80 ] R AR SN, 2
FE T MRS A AR G R BN R . LA R T FE R W], bFGF
AL A0 NF-«B 38 B R 58 BT 19 23K T 48 1
WP WSS ABBEE T A AT bFGF Al DPSCs (19 JHF 3 37K B e
(heparin, Hep) , B T LA B 1E /)N e J5% 4H 3435 519 20412 4 248 il P
T BRI, A A5 13 ) B 64 98 Ak O, DA T S B B 4 ) o 22 1
YRR KBRS BAT R A A A AR S R B
JEZATHRATRMAMMAAE, A5 A GBS T HE K s
J5& \DPSCs 1 A% £F 4 40 Jifd 4 4 [ F 21 (fibroblast growth factor-
21,FGF21) i 241 &, WF 5% %5 4 86 > D) 41 497 (hemisection of
spinal cord injury, HSCI) &R VER ., TFE R, X FOKBEIRE
B VR EA b 20 40 M 0A T A R AN A Al R A O 5 D RE
PR S FRA: 300 08 T IR TR B, DT 280 /D B R 2 4
ARIFHE >
3.2.2 FEIR—KEHE LR [ poly (lactic-co-glycolic acid) ,PLGA ]
AW EREEH B T BB X SCT 5 Ry 0 B i A B X B M T
SRR AR B ST N B A B A B R T AR A A5 e o I
FIRI 28 TR T HE 25 7 T T IR A 28 e R S B, £ F SCI
MEME . PLGA VE N —FE Wl B = o 7R AW, A&
PRS0 A AR 2 | JC 3 M B R A 1) 58 5 B e g, 4 I
T DPSCs BAHIAIT SCIL,

Wen 25500 {F5% I BATE PLGA 3248 | TS HA 2 145 0 45
IR DPSCs , 3X Bl SCHHAT 55 43 WA A 5 19 10055 A R 28 1
AVERE . JTIE IR SRS A K RO A R TR A 2

TR, AV L, 75 8 JH S Bl 4 1k S 2R 40 A T £ K RRLSE
PURSETR A, HLTE 28 B A RS DA L I T B B O &5
PR 7 T FBE AL, 385 micro-CT WIS HIAMT , 4 BT UL
B AL SRR A S RN AR Ak 1 B RV ARURN 4 B I, e
SRR A X I, X 517 WK ARG R UGS /b DPSC SZ 48
&5 SCI By 1.
3.2.3  SRRMEA WS HRREAN SO TME R — i DI I 55 F e 2 )
WAMTEE PRI AR A, T HEA R A0 Y Ak
AT IF e kAN G B B AR A1k, B D 2
25 Rl 20T AR N FH A ERAR B R

DA B — I 52 26 B, 5 0 76 SROME S AR 1 0 B2 A L
DPSC/ 72 B iS22 40 40 s BDNF . GDNF \NGF F1 NT-3 [ 7K 5 ]
TR, 3 U B e BORE S A B R 1F DPSCs 28 4 Ak 19 2
e B —TRWFSE & B, DPSCs AL AT DL A ik 20 i £F K 1412
#E SCIAYWKE , AR K I8 718 0] AR SR A i3 DPSCs A
24346, Zheng D2 R R W, 5 IZH M L, DPSCs/ 78 3¢
Wi 58 5 bFGF BRGIRY T4 EY GFAP F1 TUBB3 /KW 8 7,
X ULHT bFGF-5% B 3 28 %% DPSCs AR 25 430G 13 [ 0] 08k 7
JH, DPSCs/ 5 5 M S 4Bk 45 bFGF R 4H ELA i3 SCI M & Jeik
BT,
3.2.4  PRFRER—M AR (O RE . T AN T IR AR L 2UE B R
Az B B R AP H R (A AR T B e e il )|k DA 4
il M A i SR m) i, Ay s 2 ) A 5T N 5% R A
TR AR BB DPSCs B 35 AE i MR Sh— IR e e v, 45
MR, DPSCs AU FE ] 736 21 d, BHUG 1l 47 B Z g
PERINZ T S48k . 75 SCL BB R REREAT SR B2 B
FA T 40 L, A% 48 S 40 M W] A2 36 10 d O R 7 3% 3K pl & A
7/ L

P IR AL , 449 T Sl R R e 40 2 A7 ok B AR Y
SR BTl T AU S, KB A ) S B A] B SCI
Je B ER PR B IR e 4 M R R 45 5 PLGA A W) S0 203 3 Tl A4
T L PR 245 3 T SR 0 ML 43 R e 2278 R TR T (b
TR TR S AR R R i AR S b B S E KN EA
PIMRIVEF 5 B IR Eh— e S 28 P MU 48 ] LA R K T 40 e A 77
BRI, 33X 26 SRR SCTIRYT FE#n 10 i S8, A 2 sh I IR TR YT
WSS, Mk R TS
3.3 XA DPSCs-Exo BoAH AN, SMBARTE SCI IR YT 40 1)
KTERE R SRR T AE S 20 M 43 W6 1) 4 K G BE 3 (A% 40 ~
120 nm) SMNBERMA SR & 2 MOt EH, 2 5FS
HSRMEAS T AR 0B 4R A L R B A (s AR
FHR AR AECSS 54T 25 A E, 20 R J5 4 M
ARAE I R O T o R B A S AR 3 OO B T T 2 B A A0
AWF IR, BN BRI, BENS A A5 A0 T A e JE I
Bz s T = H R TE RE T, 70 0 FH o R o S MR ke A XL
W 2 BT 5 U b, A s A L % R g 1 i — 16 57 o 2 455 g
s R R P HCAE SCI I YT vh 52 30 A B 5 4 17 9k
S5 A 5 BE 25, DPSCs W AR PR T R 40, B,
DPSCs-Exo A it A TRYT SCL T I,
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TE SCI f2k & MR 053 B b ROS 7T 3K 5l 48 14 2 7 i 4 928
F 5 T ML FEL MR A , 2 0 40 A 5k R (4 ik — 25
ARUAEERT 0 Lin 251 fIFSE R B, DPSCs-Fxo A3 i3 4 ROS-
MAPK-NF«B P65 {5518 [ A #4005 , k20 B W4 e M1 AR 4k, 37
i ROS 5 M1 F LM b fb 22 0] (478 B0, DA I sl 2 8 4k I i 5
WIS, X —WF5E R B, DPSCs-Exo H A IBYT SCI AV
1, ATRE & — P E IR YT 259
4 INEERZE

DPSCs B A8 24 SCI W3R 97 F- 40 T 81 09 77 1, 3 4F 3k,
DPSCs FJ+2iMeid 4HiA77 BA 44 TR S ZR AR Y7 LA S Bk
B ANRIG T S5 R BRI AT B B ST B, R s s
B ELFEAMIESE T3k $IRT IR T AT I, R J5 2 1 I R Ak
LT —E M ELS K YE

DPSCs FEAHAE 52 b iy F v AT T I — 2R 400 0k R, 7 400 B 1
FI , DPSCs 438 Ik 7 vk S5 7 A1 35 B4R AR . DPSCs
T I 1) 4 A ] R, /R 25 2208, 4970 2 v 1 550080 1 L TR 11
DRSS DA S5 A7 3 o R 552 50 00 245 W A 7 FH S S T 85 R I S it o
e, QPRSI IR 4R DPSCs (195 434k , i RO 76 B 10330 0 &
PERU IS D68 , ] B R A Syt HE R SR, T4 ok g 2% 2 1)
TR B R I IR AR DR A ) A

TAMBIATT 1) s AL P2 Ak, 2 — A 7 16 Pk LA 300 Ay it
Tt DRIEEL T4 M 22 1) 20 Ak V5 B B R A ) 2 v, DPSCs 78
SCI AT 7 A 5 Ry ) IVl (4 o FH i 55t
&% 30k
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[ Abstract] Acute respiratory distress syndrome( ARDS)is a severe respiratory system syndrome characterized by dif-
fuse inflammatory responses in the lungs, leading to alveolar-capillary membrane damage, persistent hypoxemia, and
respiratory failure. Phosphatidylinositol 3-kinase ( PI3K) and serine/threonine protein kinase (Akt) form one of the crucial
intracellular signaling pathways, the PI3K/Akt signaling pathway. This pathway plays a pivotal role in regulating various
biological processes, including cell growth, proliferation, survival ,metabolism,and immune regulation. It can alleviate inflam-
matory responses and oxidative stress, thereby reducing lung injury. An increasing number of studies have found that this
pathway plays a significant role in the pathogenesis and progression of ARDS. This study aims to explore the role of the
PI3K/Akt signaling pathway in the pathogenesis of ARDS,providing new therapeutic directions and strategies for its clinical
treatment.

[Key words]  Acute respiratory distress syndrome; Phosphatidylinositol 3-kinase/serine/threonine protein kinase

signaling pathway ; Mechanism
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[ Abstract)

acteristics of the elderly and various chronic underlying diseases, such as low liver reserve function, heart and lung insufficien-

Liver failure (LF) in the elderly is a difficult problem to be solved in clinic due to the physiological char-

cy, etc., with various clinical manifestations and dangerous prognosis. In the face of the limited therapeutic effect of medical
drugs, the severe contradiction between the supply and demand of Liver transplantation and the high surgical cost, Artificial
liver support system (ALSS) has occupied a leading position in the current LF treatment field, and has become one of the in-
dispensable clinical treatment means. This study reviewed the application status and research progress of artificial liver in eld-

erly patients with functional failure, in order to provide certain reference value for clinical decision-making in elderly patients

with LF.
[ Key words)

IR AP P AR LA 2 A 20 5 A 2 i A i A 7
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Liver failure; Artificial liver support system; Application status; Elderly
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R FUE R B R FEEE M B F | B A S Y EE Y, B
0 BRI RRE AR, QnEEECRE R 1 SR (Bt BRI, Lt
EXTFRIEMERE R I RRAE A R, ISk, PE AR RS0k i
0 BTN MR BRI R RURS: , FLTE s AR AR 3 AR R
AR A B BE . HAR—TAF s a7 1 61 71 % R Bl
SR B AN A I R B SR IR T ALK BA
Y7 I RE08 U 25 W0 IR 97 Il 5%, RS2 1) B I RE AR 453 40 47 TH 5
BUBRHIET, A5 —I00 H AR I IE SR 1 0 53 % R
K IR PRS0 B TR SR (CT) B
FEIF 2545 , A WG /KRR BE /K i, 76 (3 FH R R = Ik Je ma T il
WEWIEIT 63 d )7, IBRRTAY CT BRiZ R IT 248 i K A
IKIPEERERAT BTt . R, JE4R VR TP AL, A0 R B
Y ALSS TRY7 R AR R B o i i A SR G
2.2 WEIMIE 5T M Z 55 (double plasma molecular absorption
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