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[ ZE] B& HiTHEST At A xS AR R 2 BUBE PRI & HAR 25 &1 ( T2DM-MS) B 5 1R &
O IHTHREMIRE N, ik BEEL 2022 4F 8 1 —2024 4F 8 J L VG BE R A 256 — I Be 2 BHIGA 19 AL Y T2DM-MS &4
160 B WFFE X 42 AR YR REN LB FZRIE 0 WFIT A (5 4428 2 T BB A 25 2 1) A IR (357608 ) , 4L 4% 80 i, 1
PEATHIRN T30 12 i, bR 2 ALIR YT TS ARG R R s +8 45  FCHe bR I Th e O DI R oL, &R RI7
12 J&JE , WFoT 4 BMI St & 6T 5K FE I T3 BB 4H (+/P = 2.260/0.025 ,2.613/0.010,2.279/0.024 ,2.195/0.030) ;
WFFT 4 25 W L (FPG) & 5 2 /A I (2hPG) B4R I 2T 26 19 (HbA,, ) /K F3 K F B 4H (1/P = 5.128/<0.001 ,
4.727/<0.001,3.499/0.001) ; #5754 S BH B (TC) . = FBEH M (TG) K% B M 2 11 I 5 B ( LDL-C) IR T %t R4, i 2%
B R A AR EE (HDL-C) i3 T4 FR 4 (/P =2.235/0.027 .3.292/<0.001 ,4.997/<0.001 ,2.412/0.017 ) ; BF 5% 20 fili 1%
(FVC) 55 1 AR AR(FEV,) Rk H ETESE(MVV) S5 T X B4 (/P = 3.467/0.001 ,13.949/<0.001 ,
20.515/<0.001) ; BFFT AL 26 O 2 5F LB (LVEF) i F 5% B2, 220 = 75K AR W 42 (LVEDD) | Z8.0 2 Y 46 AR W N 12
(LVESD) fit TXf BR4H (t/P=4.493/<0.001 4.625/<0.001 .7.516/<0.001) ., £&&it AHEiz3hT WS 54 ] 2w
FEHEJHER T2DM-MS B BIR SHE bR FLO T 88 , 2w M £E & T IR 4E T8 1 2 i .

[SsiA] 2 BUBEIRNS ; R AL B A G2 8 T35 45 A2 0 s BERR AT 5 O Bl T 8 5 772k

[FEH%ES] R587.1;R589 [ scEktRIRFE] A

Effects of probiotics combined with aerobic exercise on metabolism and cardiopulmonary function in obese type 2 dia-
betes patients Wang Wei, Lan Lizhen, Liu Min, Du Rui. Department of General Practice, First Hospital of Shanxi Medical
University ,Shanxi, Taiyuan 030000, China
Funding program: Research Project of Shanxi Provincial Health Commission (2021127)
Corresponding author: Lan Lizhen, E-mail. 773009653@ qq.com

[ Abstract] Objective This study aims to explore the effects of aerobic exercise intervention combined with probiot-
ics on metabolic indicators and cardiopulmonary function in obese patients with type 2 diabetes mellitus and metabolic syn-
drome (T2DM-MS). Methods From August 2022 to August 2024, 163 T2DM-MS patients who visited the Department of
General Practice at First Hospital of Shanxi Medical University were assigned into a test group (aerobic exercise intervention
combined with probiotics) and a control group (probiotics alone) using a random number table method, with 80 patients in
each group. The changes in clinical parameters, blood glucose indicators, metabolic indicators, lung function, and heart
function were compared between the two groups. Results  After treatment, waist circumference and blood pressure decreased
in both groups, with the test group showing significantly lower values than the control group (£/P=2.260/0.025, 2.613/0.010,
2.279/0.024, 2.195/0.030). There was no significant change in BMI in the control group before and after treatment (P>0.05),
while BMI in the test group decreased and was significantly lower than that in the control group (#/P=1.988/0.049). FPG,
HbA, ¢, and 2hPG decreased in both groups after treatment, with significantly lower levels in the test group compared to the
control group (#/P=5.128/<0.001, 4.727/<0.001, 3.499/0.001). After treatment, TC, TG, and LDL-C in the test group decreased
and were significantly lower than those in the control group (#P=2.235/0.027, 3.292/<0.001, 4.997/<0.001), while HDL-C lev-
els increased and were significantly higher than those in the control group (#/P=2.412/0.017). After treatment, forced vital ca-

pacity (FVC), forced expiratory volume in one second (FEV,), and maximum voluntary ventilation (MVV) in the test group
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increased and were significantly higher than those in the control group. No statistically significant differences were observed in

these pulmonary function indicators in the control group before and after intervention. After treatment, left ventricular ejection

fraction (LVEF) in the test group increased (and was significantly higher than that in the control group), while left ventricular

end-diastolic diameter (LVEDD) and left ventricular end-systolic diameter (LVESD) decreased (and were significantly lower

than those in the control group). Compared with before intervention, no statistically significant differences were observed in

various cardiac function indicators in the control group. Conclusion Aerobic exercise intervention combined with probiotics

can significantly improve glucose and lipid metabolism indicators and cardiopulmonary function in patients with T2DM-MS,

providing new insights for comprehensive intervention of this disease.

[ Key words]

Type 2 diabetes mellitus; Metabolic syndrome; Obesity; Aerobic exercise intervention; Probiotics;

Glucose and lipid metabolism; Cardiopulmonary function; Therapeutic effect

REJE 2 FOBE PR A HAR 25 B AE (type 2 diabetes
mellitus with metabolic syndrome, T2DM-MS ) J& —F LA
FEL PR B 5 AT BRI 35 LA 1 B ARG 1
IR RFIE 52 229580 , T AF Sk R R AN T Y
M) S5 3 A A 0 O i R A IR 2t Sl ok T U )
ZPrfAE? ) T2DM-MS [3RYT EEARB 25 ke
KA )y SR, 25 B RE A ) I S R b, (R
FFAAFEAS KON, HIGIRARIA ik & A 36 =0+
OO B R R R A 22, X LG B U R AR
ESIFE T2DM RY7 A B T4 il R B i IR BB s O
IiThEE"™ ., Shitiss W, 4 08 3h n] L css b bR
KBS RHEHT O BE 4 pbah, 25 AR T
PATCEE T2DM (3 BOACIHE bR R Je kS R, BiF5E
TN, 354 R RE RS A R 3 A IR | I K, A IR
BT, AR e R, AT A5 2545 il T2DM-MS'7
SR, H AT OC T4 iz s+ WK A 2 A R 0 IE b 7Y
T2DM-MS (iRITAE 5 80 . ABFSE B FERT A
Az s T A 25 28 BT IE E R T2DM-MS 834X 5
B T fie i 5 ), DL S B JBE 7 T2DM-MS 12565
TR AL ISR HE T,

1 &Rl5H*

1.1 IRRYERE 2EHL 2022 4F 8 H—2024 4E 8 A ILvg
BRI — B B 2RI 1 IEE A T2DM-MS &
160 B BFFE XS 52 ARHE BEALEC 7 R 0 I F R4 (A
SFAB B TP 35 AR ) Xt IR (2548 |, BEAL 4%
80 i, XFHELH . 3 45 ], % 35 il ; 4F-% 45~70(57.81+
9.42) % ; T2DM JHFE 7~ 12(9.56+1.55) 4F; W 4H 52 37
1], LR 52 33 {3 T2DM Z 0 s 3 615 o5 1l s 46 il
WSR2 . 5 43 19, 2 37 )5 AR 0% 47 ~71(58.89+9.52)
% T2DM S FE 7~12(9.28 £1.41) 4F ; WL 1 42 ], 1k
s 30 9], T2DM 2% b 2 {95 w5 0l & 50 5], 2 2R
LR L, Z R LG EE L (P>0.05) , A T 1
LB NI D 7 S = U= (ol L < B 1 1
(2022010017 ) , 3 Fil/ 8% K & 01 ) 5 2 28 i

FEA,

1.2 SROIEREFRAE (1) DAFRHE . OFF S T2DM 1Y
Wi QFF A PR E R SHEIRIR E S 2K T
MS B WrR HES) s @BMI =28 kg/m?; @ A LR 6 J&
R FH 25 A R R, A BeRT 2 AR PE RS,
(2) HEBRFRUE . D1 BB AT YRR IR | 4k & P
PRI A ; @™ T 1 T B ) 8 B A 5 )™ B 110 I A8 %
o WP RGN S I AL R G , in R
RERH A s @5 RGN ; @ ARG MR sl T g
B OF AR R R

1.3 RITrk 2 B E T ARE¥EZEIIGIT .
Rl 2G5, X R AL B B AR R RLIA YT 3k
Blt o P 5 A TR (OB 32 K A 9 ) 25 RS |, BA%
0.5¢/1),3 /W, 3 W/d, LR 12 &, #F5Ed
BETE R FUIAITIIERE 32 s sh T i s A
TRYT, 2628 TR R B R vk TR B AT AR R AR
Wt AR A A s B & LR PR R
iz ol i Ry AR B s [E] 30 ~ 60 min/ WK, 4 JE]
F/0 5 W RIS BTG 2 B HEAT LB S B AN sh A
i1k A JHAATE 3145 10 min, FF2 T 12 J&
1.4 I bR5 75k

14,1 G AR ZERHIR A . i0 S B 3 1R T H S HE ]
BMI 5 1fi i (e e 7K ) 26107

142 [MBEFE PRI . FIRI7 BT A REBFH G R E
Bk 5 ml, 250 B BUMLTE i 47 7E - 70°C A5 1F
W f#H NP6 1B ( Novo Nordisk, 5% 5. 1013154)
Kl 2= B 1M BE (FPG) V&S5 2 /NI (2hPG ) 7K,
et I i L it s AR A6 0 2125 1 (HDA, ) 7KF-
1.4.3  IMARFEFRAGIN . b ads iy %5, 4 4 3 sh A1k s
BEA R INE 3 A= 9 B 97 L 7 e A A R /), L5
iChem-540) il = BEH I (TG ) . M IH L (TC) |55 %
JENG £ 11 B [ B ( HDL-C ) | A% %5 B2 I 25 11 JIH [
(LDL-C) /K-

1.4.4  WGThREREES BT RIS I B A ( COSMED
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0

], 75 Pony FX) & fili G & (FVC) 25 1 #0H 0
SEFBU(FEV,) ik A FESm(MVY)

1.4.5 OUIRER A RYTRTG M H ARSI E 1Y Aloka-
SSD71 BU.Cy Ik 75 I 1 48 K EAl O IE T BB, (L35 220
FH M EC(LVEF) 20 ZE &Pk AN AR (LVEDD) |
FEU EWA AP AE (LVESD)

1.5 Seitsforsk SR SPSS 25.00 #4481 43 Hr kL
P, OB LU S B L (%) o, gL IR AR

FEV, MVV 3, 2R3 G124 L (P>0.05) ;1677
12 J8J5 , WF984H FVC FEV, MVV ¥ESATFRT T, B
WFSE2H 7 T4 B 2H ( P<0.055% P<0.01) , W3 4,

F2 MRS HIFEALRER T2DM-MS B AT RS M
AR (xxs)
Tab.2  Comparison of blood glucose indicators between control

group and study group in obese patients with T2DM-MS

Hox? K £ A IEA A TR TR x4s £o8,2 41 4 9 W FPG(mmol/L) 2hPG(mmol/L)  HbA, (%)
XTHRZ  RYTAET 8.08+1.29 10.63+2.52 6.03+1.09

I YA A A\ 2 Ny [=A Q N
W LBOR FISEREAS o Ko, P<0.05 Jy2est A5eit (n=80) JAITIE  6.44x1.17 9.14x1.67 5.64x1.12
Mj: N n S, VN
¥ & KXo WAl RITET 7.92+1.24 10.51+1.66 6.04x1.14
2 & R (n=80) AYFF  5.55x1.02 8.05+1.21 5.05+1.01

N o N P I e /P % BRA N AE 8.423/<0.001  4.408/<0.001  2.232/0.027
2.1 2 4IBITH G R R L BT R 2 4 !

AT AW PR jdr i;: (;ﬁﬁii H /PUICANME 13.202/<0.001 10.711/<0.001  5.814/<0.001

T T BMI Wi 4 s | &7 i e LU 4 , 2 S TE NI -9 t/P IR A RME 5.128/<0.001 4.727/<0.001  3.499/0.001

(P>0.05) ;3897 12 JilJ5 , WFoT 4L ) BMI W4 4T
Tk R T3 IEZH (P<0.05) , L& 1,

2.2 2 4IIRYT AR IMBEEAR L JRYTHT,2 4 FPG
2hPG HbA, 7K LbA, 22 S G 2# 5 L (P>0.05) ;
1RIT 12 J8JS,2 41 FPG . 2hPG  HbA, K F- 3536 7 Rl

T4 ARG SHFANC S T2DM-MS 82516 Y7 5 it 2 fig
Tab.4  Comparison of lung function indicators between control

group and study group in obese patients with T2DM-MS

FRAR, HLAF S 40 X IR 4L (P<0.01) , WLFE 2, 4 % FVC(L) FEV,(L)  MVV(L/min)
2.3 2 HIGYFHIIG MABTEFR LA I8Y7 T, 2 4H TC, XA JAIFAET 2.62+0.55 1.78+0.12 70.02+1.63
TG LDL-C .HDL-C 7K W4, 2 5 BA 22 75 3L (P> (n=80) JRITfE  2.68+0.54 1.82+0.14 70.46+1.65
A ey ’ o Bl RITHT  2.59+0.53 1.75+0.10 69.71:1.82
R4S AN _ =) N
0.05) ;3RY7 12 JilJ& , #5841 TC TG \LDL-C Ik TR I7 (n=80) GIFE  2.99+0.59 2.1420.15 75.96+1.74
Hi, HDL-C & V497 a7, BHUF R AR T/ & T X IR 1/ P W BRAL P (8 0.696/0.487  1.940/0.054  1.697/0.092
(P<0.05 5% P<0.01) , WL 3 /P IR N A 4.551/<0.001 19.349/<0.001 22.201/<0.001
: — : ’ © 3 »
[ D £ S e v/ PiRJR A 3.467/0.001  13.949/<0.001 20.515/<0.001
24 2 H4IRITETE I IIRE ELER  IRITRT, 2 4l FVC,
xR 1 SRASHFTAACRER T2DM-MS B EIGRTR LA (32s)
Tab.1 Comparison of clinical data between control group and study group in obese with T2DM-MS patients
4 st ] JIE Rl (em) BMI(kg/m?) W4 i ( mmHg) #F5KE (mmHg)
X} HE 21 IRYTHT 92.53+9.86 28.56+3.12 137.26+15.17 80.39+9.45
(n=80) BITIR 88.34+9.22 28.35+3.08 129.47+14.38 71.32+8.06
o BRI 92.14+9.91 28.03+3.01 136.87+15.04 79.45+9.13
(n=280) BIT I 85.05+9.19 27.09+2.97 124.34+14.09 68.56+7.84
/P X R N E 2.776/0.006 0.428/0.669 3.333/0.001 6.532/<0.001
o/ P BRI A 4.692/<0.001 1.988/0.049 5.438/<0.001 8.094/<0.001
t/P iR JE ULRA 2.260/0.025 2.613/0.010 2.279/0.024 2.195/0.030
F3 MBSO HALEEE T2DM-MS BEIRIF A SRR L3 (%2s, mmol/L)
Tab.3 Comparison of blood lipid metabolism indicators between control group and study group in obese patients with T2DM-MS
Al Fisf ] TC TG LDL-C HDL-C
popiekiel BRI 5.72£1.23 2.12+0.34 3.42+0.53 1.52+0.33
(n=80) I E 4.57+1.01 2.05+0.62 3.55+0.62 1.69+0.42
WrsEdl IRITHT 5.77+1.16 2.18+0.39 3.28+0.55 1.56+0.27
(n=80) BITIE 4.22+0.97 1.74£0.57 3.04£0.67 1.86+0.47
1/ P % B N 6.463/<0.001 0.885/0.377 1.426/0.156 2.847/0.005
/P WFITH A 9.168/<0.001 5.698/<0.001 2.476/0.014 4.950/<0.001
t/P IG5 A B {E 2.235/0.027 3.292/<0.001 4.997/<0.001 2.412/0.017
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2.5 24BITHE DINBRLLES  JARYTHT,2 4l LVEF,
LVEDD \LVESD K- Lb %, 2 5 B4 it# 2 L (P>
0.05); 397 12 JiJa, WF5E 4l LVEF & TR 97 6,
LVEDD \LVESD X TI&Y7 R, A4 e T/ 7% i
2 (P<0.05 5 P<0.01) , WL 5,

F5OHA S HFFANCRERL T2DM-MS B R YT 1S 0 ) E
Hegs (xxs)
Tab.5 Comparison of cardiac function indicators between control

group and study group in obese patients with T2DM-MS

A st 18] LVEF( %) LVEDD(mm)  LVESD(mm)
XTREZH RYTHT 59.21+9.42 52.34+8.29 40.63+6.05
(n=80) JAJTJE  60.17+£9.44 50.98+8.27 39.14+5.89
W4 JRITRT 58.84+9.36 53.13+8.66 41.0226.11
(n=80) VAP 67.41x10.89  45.32%7.17 32.51£5.25
t/P X} B N {E 0.644/0.521 1.039/0.300 1.578/0.116
/P WA N{E 5.338/<0.001  6.213/<0.001  9.449/<0.001
v/ PR JE A A 4.493/<0.001  4.625/<0.001  7.516/<0.001
303 i

JESERS T2DM-MS & —Fh &2 24 AR S aLIR S, W
BB 5 G5 S 2 A R E " FEAL e
A1 T2DM-MS [3aY7 T, 25 42 A BT s i i
AR NI — 7 R 2B s 1) 0t Jee , R4S 25 B 1A
(RN PR ST W (B AESE B IR Y7 b, AR 7 0 5
—BIUE SRR A G B S — Rl sk fg
Bt 3K, B IR S REAE HGE AL L AU T2DM-MS £ & 1Y
TS HL, IR AR B H= A B S i 1)

A FE R, X BR 20 BB 3 A 9T TR /N, T BMIT
HA R ICGET 2R X, R 35 2 TR0 T Bl AT LA,
S (HXT BMI JC B BAE T, 4387 Rl 665 T R 46
A, Tt — A KT [a] |, A BE e WA 45 A B X
F BMI (520, 5% ALIE 7 J5 B3R 7 il I 161 o /s L
BMI R, A 5 m , R Az sk & a5 25 e T
X B AR RS T2DM-MS 35 /M 5 B A BMI A5
R R AT, TR AAFAE o 2 AR EAER
I7 I MR Y REAS , ELAF ST L BRI A B2, e BIR Y 7 3
5 T REMURA, AR T AR B R,
A A2 s Aes A T A BE A AL GE T2DM U 19 1
WP AKX FPG 2hPG HbA, /K, iz 3 ml 1 i 34
IR 5% 2R BB | TS T A ) P R AU P i o S AL
I FAAR B 1) A ST 45 5 o | BAAl 25 A AT
A 402 8 1 WU A 25 25 B 1 68 10 3% B I e i 2
T2DM-MS ¥ 1) FPG 2hPG Fil HbA, /KF, HE GG
ST R BRI RE TR, R RYT A 48 S L X g i R
AR BB AR A 5 W R | e B A, DT B
SRR MR K BF5E R, A 08 sl fn 5 AR 1A T

TS REA 38 A0 b R Y LR 7K F-, B AR TG\ TC |
LDL-C 7K, Ft & HDL-C 7K, iz 8l 3 1o 34 Jin B 5 43
it AR BT A RN A8 A A 1 AT A AL I i 1B
IRV, i A TR D0 i 2 L S R oS R 8 o I e
TSR AR O AR KT AR A R R B
HEH M TC TG, LDL-C 7K i & FEAIX, HDL-C 7K
T+, 24 TC TG LDL-C A1 HDL-C /K25 fb i, % 3]
B s sl N o A s/, 5T & B AT LA Ao 1
TG B oAt , e 28 1k SN, DA T B4 3 i oA 2
12 BJ) 38 o3 34 0 R T FE AR N 7 SR A R G 5 i T
figt, T st 00 451 Ji 10 00 B 1) o3 Ak 5 3G 4 WD s BT
BT A B R 0 R TR A 25 B A0 SUSE AT
FIZL IR PR B I SE TR BB ™ A A R T IR, AN T 1R
FINTR , X LR IR A AR RE BRI, L BE T 15
S AR AR I PR B 23k, s/ JFF I v i J5 ) 5 8 012
R T 43 fi#, T IR TC |, TG, LDL-C 7K P, F+ i
HDL-C/KF-, B A R 38 IS K, ARG O IS 50
RS G Bl g AR T T TR, A T TN IR
Tk A A R 2 X T BB VR T g A TR R - 12 Bl Y
AEAEH . ARS8, 12 shRE AR BV F IR , i AR
TR EL AT 52 0 fi 308 AR 2E B A BT B e TR
B, 32 S T RSN AR T TRER I FA TE 20 1A | 3% LE A P
SRR SGE R VA OGP, b 78 45 A TR AT e
Az s AR AL, i — 23 iz g X iR AR
AR

R T, A 4812 3l RE A 20 T R 9 fii )
fie, #2475 FVC . FEV, MVV, FVC AJ Sz e fifi 25 1 B ok
AIFIHIEE ,FEV, ATR IR SO S 2 75 32 R, MVV g
S I JUL 7 5 0 it 2L 2 A DA 3 K2 R R T
WLLIRE , 325 2138 A 348 Jon i 0% 2 e 28 Aol 6 30 /< o AT i
I L) ALk B Al T BE ) ASHIF ST 25 5 o
GBI R RS AL B T2DM-MS /) FVC FEV, F
MVV ACEHE R, BIRGIRIT RO A, 9241 vT figil
I HE R I e | A M 3 A RN B SR T LT A, DA
T B A 5k A3 Al T B 4R s shimt Y B R
B, A 402 SR A SOsGE MR RE A BERY O T RE , ML AL FE
e U 46 7, B3 O UL ARE It A B AR O I B A
00T RIS M R AR AR R | Rk S v A AR
g e AR O NED RE Lt . AWFSR A5 R R,
I ZH B JE A T2DM-MS 345 /) LVEF #, LVEDD
F1 LVESD FEAR, G T HUSCR W B, LVEF Fhis 3
U S I A 4% &, LVEDD 1 LVESD R 7R 0
JUE 673 A ek 2 R I ) T | R 5 I ) T e o 3 i
O LS5 T B O LS i A0 8 ARG O I 747, DT B A
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Ot OIIRE, BEALO A PR XS AR iEsh
AT S SN, A A T4 7 AR R RS [m] i
f A TR AT I 2 R R SONIRAS AR AR R
) FH T P LS L, AT AT BE S iz 3l g5 = 1.0
it 17 B 3 A R B S, BFSE R, T2DM SR 5 A
TEMEPEAREE AL SN, 3K Pl BE S Bas B I REZ 4, 4
A TRE A VA i T A, BRI PR b A 1 PR KF- K
11T A 8 e S5 Kt I R AN S i 12
4 % it

25 LTIk ARG B T BUBRA £ A T AT A Rk
AEJHERL T2DM-MS 825 1 (L85 ALILAE F6 45, £ FVC
FEV, Il MVV izl g 4865 LA & LVEF .LVEDD ,LVESD
OINREFE IR W BGE . BREIRYT B R T RE L
PAARI , 308 3 i v JUL PR R JB 5 3R A v, SR A
W, A Sz shil ot B OR B RE R TH AR IR DT AL, 1 aR AR
J5T 53 if 4t A T DU 368 3o ks 7 TR A 1 5 Bl Y R AL
T AR E L RE 7KK, ABIFSE R R AR
fit A2 ORI T BE RS2, HAFSE b, 2 A AT 2 R BE
AN L I D BE RS20, 5 R AT B8 55 0 58 I 1) R AT G
ARRMFFERGY RAEA B TGS R], L e 5 HABIG
7 05 B I G iy T, LA 4 T b ik G i PRz FH A 1
FZE 2R IR 1R A UITOR 55 s
EE kAR

E4R B R, SRR R e URE 2 W 0
FIFFFR T ATIE IR SCH G ; 3 A AT BT 22 43 07 5 A 30« 3 BT
BB AR 18 B
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ABCG1 FE[H )3 3+ B JE Ak 508 PRk B IE SR A& 9 79
EE S eI

, , [=]CES% [u]
B TR IRAEE, F A, Z AR, K g
ke

HEAIH . NS E AR RS VRN H (2019MS08165) [w] %

FEH AL 010010 FPFIIERE, 5 BER A M IR 12 e 2R (RE A BE SR I8 2R 0A ) , N AR ERR CE IR ()
WAEEH . FK, E-mail : wxgood2016@ 163.com

[# E] HE 55 ATP 55 &HEH A GL(ABCG) Z N 3+ B HE Ak 5500 PR B S ( DKD ) & 9% B4 2%
F, FiE DI 2023 4F 12 A —2024 4F 12 7 521 BERNR 2= 8 B BEIsiA 19 DKD £ 20 44k DKD 41,2 5
WEPRIR (T2DM) B35 20 7 2 T2DM 41, 5] 0 fil B AR 46 4 20 ) 4 i B Xt AR, SR T IV A 168 0 6 00 P 3o A ) 1, 775
ABCG1 K 3 3 F P ALK s 2 Logistic [IA4HT T2DM 3% & 42 DKD (5200 K 2 ; i 3% TAEFHE (ROC)
HIZEPEH ABCG1 FEH)E 31 H 3E4EX) T2DM B &2 DKD iizWifirfd, 5% LDL-C HbA, FPG SCr,BUN 7K
4 , DKD £H>T2DM ZH > fidt e BR2H ( F/P = 4.525/0.015 ,65.357/<0.001 ,33.140/<0.001 ,4.974/0.013 ,5.453/0.009 ) ,
HDL-C ,eGFR /K3 L4, fat BT IR 2H >T2DM 2 >DKD #H ( F/P=11.364/<0.001 ,9.824/<0.001) ;3 2H ABCG1 £:[X i3 5h
T IX I B AL KE BT AR, 22 5 B G278 L (x2/P=17.381/0.025) ; 5 {g BE Xt BEZH LL 3, DKD 44 ABCG1 Ji
BT P RAL B AR (x2/P = 6.160/0.013) , T2DM #1H ABCG1 8 3 T Hfk 2 R LG i 2# 5 X (x2/P=1.938/
0.164) ;5 T2DM #{ tbA:, DKD 4+ ABCG1 Ji 8T H 3efb 22 R RS 1124 8 L (x*/P=2.297/0.130) ; LDL-C (=& T2DM
FBE kA DKD BT faRs 2R, eGFR (R ABCG1 FE A g 8+ H 34k 2 T2DM M3 &A= DKD MR 2 [ OR(95%
Cl)=10.738(1.139~101.238) .0.818(0.694~0.964) .0.001 (0.000~0.195) ] ; LDL-C.eGFR .ABCG1 %[ J5 5+ %4k
K =TRBCA I T2DM f3% & 4 DKD 4 AUC 435179 0.712.,0.835.0.650.,0.951, = FH B4 T4 H S B i AUC
(Z/P=3.353/0.001,1.949/0.041 ,5.401/<0.001) , £5i€ ABCG1 ZEH S 3hFE PR GES 5 DKD MY & mALH] &
W ABCG1 37 257 340K P-4 B F DKD 912 Wi,

[R8BIR] 2 BUBEIRSS  BEIR B ERS ; ATP 456 G518 GL; DNA F AL ; G

[RESHES] R587.1;R587.2 [ XHAFRIRAD] A

Study on the correlation between promoter methylation of ABCG1 gene and the onset of diabetic kidney disease Han
Mengying* , Wang Xin, Zhang Jingyuan, Li Yanan, Bao Lier, Wang Bo. " Department of General Practice, Affiliated Hospital
of Inner Mongolia Medical University, Hohhot 010010, China
Funding program: Inner Mongolia Natural Science Foundation Project (2019MS08165)
Corresponding author: Wang Xin, E-mail : wxgood2016@ 163.com

[ Abstract] Objective To explore the relationship between promoter methylation of ATP-binding cassette transporter
G1 (ABCG1) gene and the onset of diabetic kidney disease (DKD). Methods A retrospective analysis was conducted on the
test results of 60 blood samples collected from the Affiliated Hospital of Inner Mongolia Medical University between Decem-
ber 2023 and December 2024. The samples were divided into three groups: 20 patients with DKD (DKD group), 20 patients
with type 2 diabetes mellitus (DM group), and 20 healthy individuals (healthy control group). Clinical data and biochemical in-
dicators of each group were collected. The methylation level of the ABCG1 gene promoter in serum was detected using the bi-
sulfite sequencing method. Differences in the aforementioned indicators among the three groups were compared. Logistic re-
gression analysis and receiver operating characteristic (ROC) curve analysis were applied to explore the correlation between
the methylation level of the ABCG1 gene promoter and the occurrence of DKD in patients with type 2 diabetes mellitus. Re-
sults Compared with the healthy control group, the levels of HbA, and FPG were increased, and HDL was decreased in
both the DM group and the DKD group (F/P=65.357/<0.001, 33.140/<0.001, 11.634/<0.001). In the DKD group, LDL, SCr,
and BUN were increased, and eGFR was decreased (#/P=3.125/0.003, 3.186/0.003, 3.317/0.002, —4.348/<0.001). Compared
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with the DM group, SCr and BUN were increased, and eGFR was decreased in the DKD group (#P=3.047/0.004, 2.534/0.016,
3.353/0.002). There were no statistically significant differences in TC, TG, LDL, HDL, HbA,_, and FPG between the DM
group and the DKD group (all P>0.05). The methylation levels of the ABCG1 gene promoter region in the three groups de-

lc>

creased progressively, and the difference was statistically significant (X’=7.381, P<0.05). Compared with the healthy control
group, ABCG1 promoter methylation in the DKD group was significantly decreased (X’=6.160, P<0.05), while there was no
statistically significant difference in ABCG1 methylation in the DM group (X’=1.938, P>0.05). In addition, when comparing
the DM group with the DKD group, there was no statistically significant difference in ABCGI promoter methylation (X° =
2.297, P>0.05). Elevated LDL and decreased eGFR were independent risk factors for the development of DKD in patients with
type 2 diabetes, while increased methylation level of the ABCG1 gene promoter was a protective factor [ OR(95% CI)=10.738
(1.139-101.238), 0.818 (0.694-0.964), 0.001 (0.000-0.195)]. The AUCs for predicting the occurrence of DKD in patients
with type 2 diabetes using LDL, eGFR, ABCGI1 gene promoter methylation, and their combination were 0.712, 0.835, 0.650,
and 0.951, respectively. The combination of the three was superior to each individual predictor (differences were compared
using the DeLong method) (Z/P=3.353/0.001,1.949/0.041,5.401/<0.001). Conclusion Demethylation of the ABCG1 gene

promoter may be involved in the pathogenesis of DKD, and detection of the methylation level of the ABCG1 gene promoter

- 263 -

may be helpful for the diagnosis of DKD.

[ Key words] Type 2 diabetes mellitus; Diabetic kidney disease; ATP-binding cassette transporter G1; DNA methyla-

tion;Correlation

5T, 29 40% 19 2 BUBE PR 9% (type 2 diabetes
mellitus, T2DM) £ & 5y K& A= B JR 9% B BE 9% ( diabetic
kidney disease, DKD) , #i11 %l 2050 4F43k DKD ffi 1
WRFEe g 2 BAG, £ 50 0R K (2 W DKD 171E
— 7 Jm PR, R iR R AT A H LA I R A R
WIAEYIbREY) , DA% DKD K 2R 30 B (495 0 11
O DNAF SRk PR Ll R A 2 U0 38 1% 9 s R
CBCH TN DKD i J& i B A= Wrbs sy, R ) ()
fo I R N F 7 J11°) L ATP 254 & 56158 11 G1 (ATP
binding cassette subfamily G member 1, ABCG1) J&—7#}
T RRT 2RSS E SHLN B E N, 2 5k
iz AR DL X5 e K B AR G A B PR
ABCG1 3N 7 8+ H ZE L T e = 5 T2DM K& DKD
() % A 5 2 A2 HE DKD ] 28K 391 ' o 1E 2 | AR i
H i MO S B A > . AWESR B TR IR
ABCG1 #:H A 3 1 H £k K F- 5 T2DM k2 DKD Z
) A G IG | o S8 3 0 I T Ak B2 it = 2 AR A, I
mr,
1 BEREFE
L1 fERWERE  [mImivE e B 2023 4F 12 H—2024 4
12 A N5 BE R4 B I8 B2 BEUiA 19 DKD fR 3 20
51> DKD 41, T2DM 3 20 5l>4 T2DM 41, [R)391 fdt 5
TRKG 2 20 B fl T REZH . 3 LW & (SBP) Lh#R,
DKD 41 >T2DM 2H > {dtFE X} R4 ( P<0.01) 53 2 H A
IRGERHEEE , 22 F IS FE L (P>0.05) , W& 1, &
5T O kAT B Be A8 B 2% 07 254t o (KY2025213) , 321
R SR B S R B E S R

1.2 JREIERERRAE (1) 90 ASRME . DKD 4451 T2DM
HBELFFA ChE 2 BURE R % B 6 15 M (2020 4F
fi) )7 T2DM (92 Wi bR K43 L, H DKD 40 583
[ B 2557 OBl PR B I 1276 1 R 3LIR) ™) DKD B
BWbRIE, (2) HEBRbRIE . 5 MR gk & M &
SUB YRR g PRI IER G SE GO B A B
PEIPSE ;35 6 N HATEMEFARE

1.3 MIFEFR5 Irik

1.3.1 FEACREE . B Z IR E Y R ES I H k14 ml,
B2 ml 2L 3 000 v/min &5 .05 BB BCE F-80°C
IV URARAE T 225550

1.3.2 AR S ERFE R 4L .

1.3.2.1  HWIRALSI YA BET  ARYE NCBT £ 2 A
ensembl Z(#EETF| ABCG1 R )3 3 Fayms L 7 51,
H MethPrimer 7£ £k 431 844 (http . //www.urogene. org/
methprimer/index1.html) & T 5197, 519 F 51 . L5
¥ 5’ -AAAATTAAGAATTTTTGTTATTAAAAA-3" |, Fijff
514 5° -TCCTAACCTCAAATAATCCACCTAC-3" .
1.3.2.2  WERERERN P R4 B K 20 DNA 4&
B & HEHL DNA ( BL1364A , Biosharp) , % NanoDrop £
DS EE S A FH A R Sk 4% Ak 7] 62 ( D0068S , Bey-
otime ) Kb 3 DNA #£4%, #4105 19 DNA #E47 H 3k
F5ME PCR §73 (#0481 98°C 5 min;98°C 10 s,55C
30 5,72°C 30 s, 33t 30 ME ; A ALl 72°C 7 min) .
PCR J=W %% 2.19% By N WHEE e HL Uk 0 B Ak I | 7% 42
pMD19-T ZFAR 4410 DHS o A2 A8 NN . 380 4 W4 1 5
TR B T A2 YR B 10 AN PHPE SR HE T 3 IREE
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R (EFEXTIELA T2DM 4 DKD 4l R Gk} b
Tab.l Comparison of clinical characteristics among three groups
i H BEREXT B2 (n=20) T2DM 4 (n=20) DKD 4 (n=20) X2/t/F A P1i
B %) ] B 13(65.00) 12(60.00) 14(70.00) 0.440 0.803
'S 7(35.00) 8(40.00) 6(30.00)
SR (x2s, %) 55.95+6.89 59.85+5.20 59.65+6.39 2.508 0.090
BMI(z+s,kg/m?) 24.71x1.44 25.34+3.87 26.61+3.83 2.195 0.128
T2DM JG 72 (x+s, 4F) - 15.40£5.44 12.60+5.30 0.035 0.853
WA [ (%) ] 5(25.00) 10(50.00) 9(45.00) 2.917 0.233
RIS (%) ] 4(20.00) 3(15.00) 6(30.00) 1.360 0.507
TR [ 151 (%) ] 5 1ML 6(30.00) 10(50.00) 11(55.00) 2.828 0.243
RN ] 0 4(20.00) 3(15.00) 0.173 0.677
1= R I 0 3(15.00) 6(30.00) 0.573 0.449
FIERAG L[ (%) ] 0 6(30.00) 4(20.00) 0.533 0.465
SBP (s, mmHg) 111.10£12.01 134.45+15.75" 140.70+16.37* 22.362 <0.001
DBP (s, mmHg) 77.759.16 79.45+5.45 83.00+10.90 1.363 0.269
DKD 231 [ (%) ] 147 - 17(85.00) 3(15.00) 3.925 0.141
2 - 2(10.00) 11(55.00)
3 - 1(5.00) 6(30.00)
T ST R R, P<0.05,
M, C AL IR A AR B8 2.2 341 ABCGI &K H 34 /K- Hed: 3 41 ABCGI

( FH AR+ H S0

1.4 SiitsfJdres R SPSS 25.0 #4754 43
Bt TR LU S B L (%) o, 4L IR LR
x> B 56 B AT PR a2 878 ,2 41
[i) FE AR ST AR AS ¢ K, Z 41 8] LSRR H F R
ZINE Logistic A0 T2DM 3% & 4= DKD B0
IR 5 2308 TAERHIE (ROC) #4397t ABCG1 JE A
Ja s FH AL X T2DM & & A= DKD 32 Wi (8,
P<0.05 NESAZRITFEX,

2 & B

R G sh 7 XA B AL KRR R AL, 2 R B A 5
TEE L (x2/P =17.381/0.025) ; 5 fdt e % B 4H 1L %%,
T2DM 4+ ABCG1 Ji 8h+H b 22 /L Giit22 3 X
(x2/P=1.938/0.164) ,DKD 41 ABCGI1 J5 s T H %t
A 5B A% (x2/P = 6.160/0.013) ; 5 T2DM 4 It
3 ,DKD 41 ABCGL Ji 8+ H Bk 22 R LRI &
X (x2/P=2.297/0.130) , WL5& 3,

F3 ABCG1 EF CpG i DNA HEAEAE [#i(%)]
Tab.3 DNA methylation data at CpG sites of the ABCG1 gene

i n CpG TpG
2.1 3T ESRIRLLE 3 4 LDL-C HbA, FPG, fik e AR 4L 30 30(100.00) 0
SCr . BUN 7K 45, DKD 25 >T2DM 2 > it J % 1 21 T2DM 41 32 30(93.75) 2(6.25)
N DKD 41 38 31(81.58)" 7(18.42)
(P<0.05) ;3 4l HDL-C eGFR /K P oA, R HEXH I 41> - SHEHEA AL R P<0.05. CpG A7 2k TR TL TG 405
T2DM 21 >DKD 4 (P<0.01) , L3 2, S A
F2 fAERFEXTEA T2DM 41 DKD A EIAR A (xss)
Tab.2 Comparison of biochemical data among three groups
o H R XS IR ZH (n=20) T2DM 41 (n=20) DKD 2 (n=20) F1iA P14
TC( mmol/L) 4.39+0.77 4.19+1.06 4.79+1.16 1.835 0.169
TG (mmol/L) 1.43+0.59 1.48+0.84 2.0621.40 1.697 0.198
LDL-C( mmol/L) 1.95:0.58 2.1620.81 2.63£0.79" 4.525 0.015
HDL-C( mmol/L) 1.76+0.40 1.36+0.36" 1.2120.38° 11.364 <0.001
HbA,.(%) 5.31+0.58 8.43+1.43° 8.67+1.74 65.357 <0.001
FPG( mmol/L) 5.120.45 7.30+2.05° 8.34x2.00° 33.140 <0.001
SCr( pmol/L) 58.65+7.67 59.75+14.30 102.40+60.93 4.974 0.013
BUN( mmol/L) 5.50+1.26 6.011.49 7.88+2.95" 5.453 0.009
eGFR(ml + min™" + 1.73m™2) 105.7127.85 100.18+12.85 76.10£29.43 9.824 <0.001

T SRR B2 [ #R, " P<0.05 ;5 T2DM 4H b4, P P<0.05,
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2.3 ZHE Logistic [BIH43 4 T2DM 35 & 4= DKD
PR R L T2DM 3 & 4 DKD b R AR & ()
217 B 07), KL EREE R P<0.05 Wi H
(LA A A) B, 1T 2 & Logistic
105 4 BT, 45 5 578, LDL-C 7 2 T2DM % &k 4+
DKD (237,15 16 K 28 (P<0.05) , eGFR 15 ,ABCG1 3
HJE 31 B 34k 2 T2DM B3 % A DKD R 3m R %
(P<0.05) , W3 4,

&4 ZPHER Logistic [MIT5H7 T2DM [ &/ DKD {952 1

(SES
Tab.4 Multivariate Logistic regression analysis of the influencing
factors of diabetic kidney disease in patients with type 2

diabetes mellitus

ES BfH SE{f Wald {8 P{i OR{H 95%CI

SBP % -0.016 0.051 0.096 0.757 0.984 0.891~1.088
FPG & 0.696 0.357 3.788 0.052 2.005 0.995~4.040
HbA,, 0.417 0413 1.017 0313 1517 0.675~3.409
LDL-C f 2374 1.145 4300 0.038 10.738  1.139~101.238
HDL-C {i% 1.077 1.814 0.353 0.553 2.936 0.084~102.700
SCr & 0.090 0.081 1.224 0.268 1.094 0.933~1.284
BUN & 0.875 0.613 2.041 0.153 2400 0.722~7.976
eGFR % -0.201 0.084 5.769 0.016 0.818 0.694~0.964
ABCG1 FAPIAE -6.781 2.625 6.673 0.010 0.001 0.000~0.195

2.4 ABCG1 A 3+ H 34k M AR G SE R E I8 b2
Wr T2DM % &4 DKD M E R4 2 H E Logistic
[ 20 Hr 4 R 2] ABCG 1 R 8 1 I R Ak KA ¢
SLEG R R ARIZWE T2DM B35 & 4= DKD i) ROC £k,
FEAM 4 T A (AUC) , 45 @R . LDL-C . eGFR .
ABCG1 2R 7 3+ H Ak Je — I 4& il T2DM £
&M DKD B9 AUC 43 % & 0.712,0.835,0.650,
0.951, = HEKG L T4 A S i i) AUC (Z/P =
3.353/0.001 ,1.949/0. 041 .5.401/<0.001), WL 5.

K1,
3 it i

DKD J2&— b5 4 R A 5 14 L 1 1 i, 4 5
KA | 38 W R oA AT T T BRI e 1Y

1.oF
0.8
=]
0.4} — eGFR
— LDL-C
— ABCG1 34k
Ui — S
— BHL
0 1 1 |

| |
0 02 04 06 08 L0
15 2

B 1 ABCGI RN 5 B HeAb KAy 22 5 AR AL da AR i2 i T2DM
B A DKD 19 ROC £k

Fig.1 ROC curve of ABCG1 gene promoter methylation and differ-

ential biochemical indicators for diagnosing diabetic kidney

disease in patients with type 2 diabetes mellitus

B AR i, R AR R R S
ENROE AW - I IR 7 I A SIS |2 e o
FUE BT GY 2% W A — 4 A M 542 B 2 (SGLT2) 1
il 790 B B i R 22 AR HE PR (MRA) RE A 20 2% fif
DKD {8  (EATSRAFAE 2 J7 Sk B 5 oy 0 O 2 1) 3%
AR

AHIFSE 3 — AR S, ¥ LK (SBP ) | B 5
ANE(FPG HbA, &) FEMR S 2L (LDL-C /& \HDL-C
fIX) & T2DM @~ DKD (i sr fa B H 2, i — & 83
S REERE gy — 8 b E A G £ e B
AR E B B S AL R 7= ) ( AGEs ) JE B | % B 461473
T R BT S D 308 o ) 4 e oy 3550 R 48 ke s vy - 3850 e
W HASE R, ARFFE MR E] ABCGL £
Je BhF XA P 34k S R A 5 o Rl B A7 7 $ R R
W35 A% 8 42 0T e AE X —ad FE v R ZAEH ., DKD
20 SCr BUN FH & Fll eGFR R S5 e 1 55 ik 453 473 %)
AR HEAE B, SCr Th i £ Z T B /N ek g i 5
BRI IR R /NS EE IR R S B A s BUN 52 ) 5 5 /)

R 5 ABCGI #M 2 31T W AL & LDL-C eGFR F8F5i2 K1 T2DM B3 % 4 DKD A8

Tab.5 The value of ABCG1 gene promoter methylation and differential biochemical indicators in diagnosing the occurrence of diabetic kid-

ney disease in patients with type 2 diabetes mellitus

EERRD W AUC 95%CI U L FARSR T4
LDL-C 2.40 mmol/L 0.712 0.576~0.849 0.700 0.725 0.425
eGFR 96.22 ml + min™"' - 1.73m™? 0.835 0.713 ~0.957 0.750 0.900 0.650
ABCG1 & [H F 4L + 0.650 0.492~0.808 0.184 0.968 0.152
=HURA 0.951 0.904 ~0.999 1.000 0.825 0.825
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BRUEIT R T RE B /NS IR 3R e s A 8 SO R g A G
R AR 2L (BRI BT AT ) B VA K ; eGFR 2
VEAG B DO RE A fe A A , (L s ok %) 2 B O ) s 300
REMCE | T ASS2: B O 60 B S 2 Ay i A o) i e A
78 A5 DKD A S50 FEAIL AR I EDIE , AR Il R
VAL D Re SR AL 1T 2 4 BEARH | o B AL YA T SR g 4
BETHE YRR,

DNA I SEAb 253 de i 2 1) e W ist A% 18 1, 76 )
BT IX A9 DNA F Ak e 3 R Rk /e A L 5|
EFLH TR IEH AR FURAS T, DNA F AL 2
PR AL 2 S A P A7 04 1By M 25 75 A IR S 2 A, 5
H— R IR T & E ", EAEBEST & B, DNA 2%
H AL B2 X DKD 1 & A & e AT — 7 1) T 0 vk
FELWHE

AT ER ARG R T ABCG1 K3 3 1 & H
FAb5 DKD kA & % Y 8k, 7€ DKD &,
ABCG1 2B EMH ELRE, A AP RES
P g R % VDA O (x2/P =7.381/0.025) , ik
FERLH AT BE#E S 22 Jr T 1 g B A B A 4 0 v ot A
g5l 9 DNA FIERE RS BRE M , iR Rt 6 52
AV FEEES ABCGL JE 31 X & A4 LA 1
ABCG1 AF Ay I ] a6 i) g 1 S AR 4 R 7, LS
1R 2 IR AT BT 25 W AN it A I A U AL, 12 2 PR T A
B R 2T ABCGT 25 H AL mT BB 3M o I i Sk fAk
T 1 (p66She ) S5 A2 S A BRI 2R3 | 3G 2ok (435
PR (ROS) A B, FF M0 NF-kB 45 R PR (5 538
TE R AR 38— Pk S L G PRI 3R, e 43 80
SER R BE A AT MR L X — R A A
REEEBURE FOXO01 FEPR 2 B Ak Li 262 708
() MTHFR 4 3 K 25 H AL ZE DKD i 4/ FHARITE R,
BT Ry AR R AR A ZE AL B R 43 22 ) A 2 st % ]
FERLHI PR AL T8 i BRI . AWFSE IR &I, ABCGL
ZHILALIR & £ 5298 bR (LDL-C |, eGFR) ] W 2 42
DKD -2 W (4 i (AR AUC B35 0.951)
P28 ABCG1 25 H 540 HLAG VR M i R % B2 Wids 7
T TEAME

SR, AWF AR AEAE SRy KR . (1) FEAS A X A
R, STt 3 RBAS /2 | 3X ] g2 1 A 5 T2DM 41
ABCG1 Ji 8+ H He ALK 5 g vt B4 22 = e 51t
2R (P>0.05) B EE R F ; (2) ARAF5E T2DM 4
ABCG1 ICH FABAR 2, 17 Qie 251V i3H CpG13 il
CpG14 ABCG1 {3 /5.1 DNA H ALK LL B CpGS ik
SR IEAERE NS T2DM B XURS: 522 1E A0 3¢, AR BiF 58 A A
T 4R 2 CpG O A H 3R ALK 25, o 8 4 1 7 35

ABCG1HE A B A7 A5 (19 DI REPE F FEAR A A, 3X Al g
WFFE s R Bl A7 78 22 S W LR 22— (3) TP 5T
R B 5 00 b ok P A8 kg B — W L 584 it A ]
TAF 5 0] WL 0 ) Tl 2 S, 91 P B 4527 7397 s 24
HIRGARE AR KB ABCGL ALK -5 T2DM &
TR RO IE ) I, AR KA I B9 KRR A >R
LA 20 FPREAL I 7 25 B4 T A RS I O 92, O e 2 R
TRAFEH BTN A R, LU ME M PFA ABCG1 W&
fE7E T2DM K H: DKD PRI ], 722 )5 BIBESE

Hhits it — L EE BRSNS Y S, R AT ABCGL HE

AL R ORI A A BT AL
4 £

AWFFEE WAE R T ABCG FEFE 3 72 B kAL
5 DKD B YIAHSC , HAR F RE Al slim o 22 Bl ik P2 20
BF M7 LDL-C & & T2DM 44 & 4 DKD fy i 57
fal [ %, eGFR &5 . ABCG1 %E [ 5 3 7 W 3t 4k &
T2DM B # S DKD B PRI 2, =38 B4 A X
DKD #9132 B BAT 5 B B0 {8, SR T, AT
FAAEREA AT PR RIS AN AT AR — 55 SR R
AT KA AT 55T F 455 L oY,
AFRGE ABCG1 WAL TS 707 HLl
P 35 0 52 I AT /3 PR W O 2 i
fEE AR

B BT T R, AR R e SRS kR
HAFTE S I SO L Ik 4R ST S A e SCiB Bl
Mo AT T A R AT B £ ok BORHE 4R
#p
&% Lk
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IMYE Sirt] \METTL3 7K ~F- 5% FR i 2 58 35 i R o %
VS PSES

T, RBEA  INE R, TUAh 0 Ak B AR, Bl

EEWH ., TEBE AR X EF AR R H (2021-NW-111)
PER AT . 750004 AR I, T B IR KRB 7 B RS [ 16 X R E Bbe i B R
WAEMEY . 25915, E-mail : 12605948@ qq.com

(# ZE] BHH HT0ETCERE SR T 1(Sitl) | FPREARB IS 1T 3(METTL3) K -S54 IR 2 B 35 I
R RHGIEER, Fik  ATREMEZEE 2023 4F 1 H—2025 4F 1 A 7 & Il % [ 14 X\ B BE B e 15 B RHIGE ok
BRI 2 FR B 206 BIVE Ih e JE 40, B PR 2 S8 AR IR I IR Wagner 43904320 0 94(39 41) |1 9%(36 ) 2 9% (42 #) |
344(51 1)) 4 24(38 1)) ARHE 6 D H R/ A BILLH (72 6)) AL IFIE2H (134 141)) | 55 F5e B8 2 < 1 o491 35 B[] 30 ik g
PRFEE 103 B A REZH SR FH B G 3 I BFH A6  IIL75 Sirt1 \METTL3 7K ; Spearman A 43 A 4 R 9 1E 28 34 1ML
7 Sirtl \METTL3 /K51 R A3 9 FAR A s Z2 IR 2 Logistic 101320 o 2 834 U A R AT RN R ;20 T1F
FHE(ROC) IMTEH LT Sirtl \METTL3 7K X0 IR 838 BUG A R oM aiee. &% W IRw 2 4 i Sinl |
METTL3 7K -3 T ft e % B2 (1/P = 12.188/<0.001 . 14.765/<0.001 ) ; /A [ i IR 45 20 48 PR %% /2 58 % 1ML Sirtl .
METTL3 /K- HA8 4 <3 <2 Ph<l H<0 G (F/P=377.595/<0.001,440.059/<0.001 ) ; 4 IR % /& B 4 L7 Sirtl 5
METTL3 7K P2 IEF I (r/P=0.719/<0.001) , FiH 51l R 53 9 2 TUAHIC (/P =-0.774/<0.001,-0.723/<0.001 ) ; Z [
2 Logistic [MH4HT B7R , BEIRBSFE R R4 4 9% HbA = 0 R 2 B WU AS BB S G 6 I & [ OR(95%
CI)=1.259(1.062~1.492) .8.413(2.230~31.746) .2.549(1.443 ~4.502) ], Sirtl {5 METTL3 & A £ 97 H & [ OR
(95%CI) = 0.598(0.472~0.757) ,0.757(0.677 ~0.848) | ; fiL.7& Sirt] ,METTL3 7K - Bl K — 3 B A FOM AR R 2 HR
BiG A R AL FimfL( AUC) 435~ 0.805.0.796.0.892, — FH B A1 T 4% H BASh T 2L AE ( Z/P = 3.594/<0.001 .
3.580/<0.001) &5t  IMLIH Sirt] METTL3 7K F T [ 5500 FRps & A8 5995 1 0 2 B T A R AH DG, 25 16 A U e IR
9 B R TR 1 T S B2 s

[RER]  WEIRRE  DUBAE SR 1 AR RS IR A 11 35 I IR 4340 T 5 AHDGE

[hE4SZEE] R587.1;R587.2 [ XEktRIZEG] A

Serum Sirtl and METTLS3 levels in relation to clinical staging and prognosis of patients with diabetic foot Ding
Yang , Zhang Xiaoli, Sun Guobin, Gong Jingjing, Liu Jinyi, Li Jun, Li Peiling. Department of Burns and Plastic Surgery, The
People’s Hospital of Ningxia Hui Autonomous Region ,Ningxia ,Yinchuan 750004, China
Funding program: Medical and Health Technology Program of Ningxia Hui Autonomous Region (2021-NW-111)
Corresponding author: Li Peiling, E-mail; 12605948@ ¢q.com

[ Abstract] Objective To investigate the relationship between serum sirtuin 1 (Sirtl) and methyltransferase-like 3
(METTL3) levels and the clinical staging and prognosis of patients with diabetic foot (DF). Methods A total of 206 DF pa-
tients admitted to the Department of Burns and Plastic Surgery of Ningxia Hui Autonomous Region People' s Hospital from
January 2023 to January 2025 were prospectively selected as the DF group. Additionally, 103 healthy individuals during the
same period were selected as the healthy control group in a 2:1 ratio. Serum levels of Sirtl and METTL3 were measured using
enzyme-linked immunosorbent assay. DF patients were classified into grades 0 (n=39), 1 (n=36), 2 (n=42), 3 (n=51), and 4
(n=38) based on clinical grading. Spearman correlation analysis was used to assess the correlation between serum Sirtl,
METTLS3 levels and clinical grade in DF patients. Based on 6-month prognosis, DF patients were divided into poor and good
prognosis subgroups. Factors influencing prognosis and the predictive value of serum Sirtl and METTL3 levels were analyzed.
Results Compared with the control group, serum Sirtl and METTL3 levels were significantly lower in the DF group (t=
12.188, 14.765, both P<0.001). Serum Sirtl and METTL3 levels progressively decreased from grade 0 to grade 4 (F=
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1607.455, 2264.970, both P<0.001). In DF patients, serum Sirtl was positively correlated with METTL3, while both were neg-
atively correlated with clinical grade (r=0.719, —0.774, —0.723, all P<0.001). The poor prognosis rate among the 206 DF pa-

tients was 34.95% (72/206). Prolonged duration of diabetes, clinical grade 4, and elevated glycated hemoglobin (HbA, c) were

identified as independent risk factors for poor prognosis in DF patients, while higher Sirtl and higher METTL3 levels were in-
dependent protective factors [ OR(95% CI)=1.259 (1.062-1.492), 8.413 (2.230-31.746), 2.549 (1.443-4.502), 0.598 (0.472~
0.757), 0.757 (0.677-0.848) ]. The area under the ROC curve (AUC) for predicting poor prognosis in DF patients using serum
Sirtl level, METTL3 level, and their combination were 0.805, 0.796, and 0.892, respectively. The combined prediction of Sirtl

and METTL3 showed greater value for predicting poor prognosis in DF patients than either biomarker alone (Z=3.594, 3.580,

both P<0.001). Conclusion Decreased serum levels of Sirtl and METTL3 are associated with increased clinical grade and

poor prognosis in DF patients. The combination of serum Sirtl and METTL3 levels demonstrates high efficacy in

predicting prognosis.
[ Key words)
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Tab.l Comparison of serum Sirt]l and METTL3 levels between the
healthy control group and the DF group

A 15155 Sirtl (pg/L) METTL3( ng/L)
TR X HE 20 103 15.53+3.03 42.33+6.55
W PRI 21 206 11.36£2.40 31.58+5.76
(18 12.188 14.765
P1H <0.001 <0.001

2.2 AS[AJIG PR 43 GO0 R 9 /& & IV Sirtl \METTL3
ACF A Bl BE RO R B IS N E, 9 Sirtl |
METTL3 PRI FFAK (4 <3 H<2 P<] <0 ),
ZRWAGIEE L (P<0.01) , L3k 2,

2.3 i3 Sirtl METTL3 /K511 PR 7 9 14 A
Spearman AT 7 RS RGBT Sirtl 5
METTL3 /K-S EA 5 (r/P=0.719/<0.001) , Fi& 5
I PR 3 4% 5 2 AH 56 (r/P = —-0.774/<0.001 ,—0.723/<
0.001) .

2 ARG RS PRI AL S8 M3 Sirt] METTL3 7K-F-
Tab.2 Comparison of serum Sirtl and METTL3 levels in DF pa-

tients with different clinical grades

5 5145 Sirtl (pg/L) METTL3 (ng/L)
0% 39 14.85+1.22 39.66+2.09
1% 36 12.70+0.48 35.15+0.88
2% 42 11.69+0.30 32.13+0.84
34 51 10.18+0.50 28.90+1.46
44 38 7.97x1.15 22.89+2.45
F1H 377.595 440.059
P1H <0.001 <0.001

2.4 S[R] S BE PR R AR I R BB A I Sirtd |
METTL3 /K Fods BV 6 4~ H , B IRk 2 B & 206
TG AS B 3K 34.95% (72/206) , 5 R4
BN RO PR AR I R 240 4 9 A I Bk i
PR LL I 55, HbA,,  FPG 7K F-J} 55, Sirtl , METTL3
TKE AR (P<0.05 B P<0.01) , L3 3.

2.5 ZHEK Logistic FIAHTHE IR B H TS A R
PUsEIR R 2R OB PR 2 AR TS AN R R AR & D
FIRGER T P<0.05 T H S HAZ #E i T Z R Logistic
[B1H 5387, 45 3 s BE IR IR R I R 7 40 4 9,

R3 R TA SN R R LB E IR TR S YE Sirtl METTL3 /K HL

Tab.3 Comparison of clinical data and serum Sirtl and METTL3 levels between the poor prognosis subgroup and good prognosis subgroup in

DF patients

m H R4 (n=134) AREH(n=72) X2/t 8 P&
TR (%) ] 3 75(55.97) 38(52.78) 0.193 0.661
i 59(44.03) 34(47.22)
AEIE (xxs, B) 55.336.96 56.87+9.82 1310 0.192
BEPR L (xs, 4F) 8.30+2.76 10.59+3.08 5.447 <0.001
WS [ (%) ] 60(44.78) 37(51.39) 0.822 0.365
R H(%) ] 44(32.84) 33(45.83) 3.380 0.066
IR (%) ] 0~1% 60(44.78) 15(20.83) 36.932 <0.001
2~3 % 65(48.51) 28(38.89)
44 9(6.72) 29(40.28)
RIS SR L[ B (%) ] 33(24.63) 24(33.33) 1.774 0.183
B IO MAE B BI(%) ] 40(29.85) 29(40.28) 2.286 0.131
B IR AR [ (%) ] 25(18.66) 24(33.33) 5.565 0.018
W 45 R (x+s , mmHg) 127.70£8.36 129.62+7.93 1.592 0.113
FF9K R (2+5, mmHg) 85.98+4.57 86.62+4.42 0.970 0.333
HbA, (x£5,%) 7.71£0.99 8.56+1.00 5.824 <0.001
FPG(z+s, mmol/L) 8.54+1.58 9.20+0.98 3.666 <0.001
TC(%+s, mmol/L) 4.95+0.35 5.03+0.65 0.917 0.362
TG (x+s, mmol/L) 1.76+0.30 1.80+0.30 0.886 0.377
HDL-C( %+s,mmol/L) 1.09+0.13 1.07£0.16 0.958 0.339
LDL-C (s, mmol/L) 2.88+0.44 3.03+0.58 1.792 0.076
Sirtl (s, pg/L) 12.20+2.09 9.75£2.11 7.983 <0.001
METTL3 (#+s,ng/L) 33.61£5.19 27.71x4.74 7.989 <0.001
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Tab.4 Multivariate Logistic regression analysis of risk factors for
poor prognosis in patients with DF

it BlE SEfH Wald{ P{H ORfE  95%CI

i bk 1.600 3.643 0.193  0.661 4.952 —
BERFERAEE  0.230 0.087  7.055  0.008 1.259 1.062~1.492
R %% 4 9% 2.130 0.678 9.881  0.002 8.413 2.230~31.746
AT AR 0.270  0.181  2.220  0.136 1.310 0.918~1.870

| &

HbA, 0.936 0.290 10.398  0.001 2.549 1.443~4.502
FPG 0.200 0.217 0.852 0.356 1.222 0.799~1.868
Sirtl {5 -0.515 0.121 18.206 <0.001 0.598 0.472~0.757

METTL3 —-0.278 0.058 23.323 <0.001 0.757 0.677~0.848

2.6 IMLH Sirtl METTL3 7K X5 4 g 2 2 s AN
RAY T AE 3% Sirtl . METTL3 7K ¥ F A
PRI B F UG A B ROC £k, I8 dh 4 T m R
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R 5 ML Sirtl METTL3 7K -3 48 DR R 2 88 3 15 AN B 1l
AL

Tab.5 Predictive value of serum Sirtl and METTL3 levels for
poor prognosis in patients with DF

v e o 0 o 7%

Eir R AUC  95%CI  THURE FRIE e

Sirtl 10.33 pg/L 0.805 0.744~0.856 0.662 0.830 0.492

METTL3 29.82 ng/L.  0.796 0.734~0.848 0.930 0.519 0.449

ZHEE 0.892 0.841~0.931 0.887 0.785 0.672

303

W DRI 2 S PRI S5 A DR U AR 42 o AS R 5 [
(%) &) 1 P 229 A8 0T B I 95 A8, i PRI A2 % 2B s BRI
A2 A M SRR Al T 5 & 5 8 N o, e &
b S TERTN R i 00 4 (e b NP o G 17 /2.
YRy MBS B s A R B S R AR YT
BOANWT R SRR eict | ABATS A 50 23 0 DR AR A R ) T
MELAAR G, B R B e T Y AR g b
PRIF LB E TR A B F N 34.95% , 578 0846 1]
TE Y 34.57 % AR, A 5 W 05 D i JE S8 2 s A 2%
FLTTAG IR DRI A2 B3 I R 43 S AN i, %o kil o2 A~

1.0
0.8
s 0.6
&
0.4
0.aH I —— sirtl
- (0 METTL3
d — ZHBE

0 | | | | |
0 02 04 06 08 L0

15

B 1 Sirtl METTL3 7K P $50 I8 bR 2 282 B AN RL 1Y
ROC fhk
Fig.1 ROC curve for predicting poor prognosis in DF patients
using serum Sirt]l and METTL3 levels
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JEBEAR AT IE 4 2 M OO LR (PRP) 4l (n=28) (S R4 (n=30) Bl X4 (n=30) , 55 FARA5 &
ARG 1A R E BRAR S FER 5 A 57 11 (BCVA) 5 SR G4 AH T W7 2 33 (OCT) I 38 5 v cs [V1JRE J3
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HRRBRA LogMAR {EELAK (S edE) , Hk oA PRP 41, B it X $E 1) 4 B i (P #49<0.05) , ARJS 3 4 CMT 48R i
FEAIG (1= 12.745 ,15.551 ,8.972, P $1<0.001) , H 3 48] CMT 25 573 HA G253 L (F=26.019,P<0.001) , i LA B w
SR <PRP H <t it X HE [ 28 (P $4<0.05) 51 3 HBOEARFIAR G FAZ AR LbE 2 R B4 i 2 X (P>0.05) . RJF
STy A BTy G R RNFL 38R TR, AR R4 <PRP 2 <l il X 10 20 ( P<0.05) . R4 (3.33%) |
B XHE I 2H (6.67% ) I AHE R KT PRP 41(28.57%) (x> =9.850,P=0.007) , #&iE SR BEHOCCBEAR T4
FIFHE PDR HBE B T K, B0 CMT 455 B RNFL JRRE | H I A KU ek, L4 nl 5
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Observations on the efficacy of laser photocoagulation with different treatment areas for proliferative diabetic retinop-
athy Zhang Lili, Yao Yueju, Feng Zhengguo, Liv Jie, Zhang Min. Third People’s Hospital of Bengbu City, Anhui, Bengbu
233000, China
Funding program; Anhui Health Research Project (AHWJ2023A20568)
Corresponding author: Zhang Lili, E-mail: zhang18096527272@ 163.com

[ Abstract] Objective To compare the efficacy of pan-retinal, sectoral, and ischemic area-targeted laser photocoagu-
lation in the treatment of proliferative diabetic retinopathy (PDR). Methods A prospective cohort study was conducted, en-
rolling 88 PDR patients admitted to the Department of Ophthalmology, Bengbu Third People' s Hospital from November 2021
to April 2025. According to the laser photocoagulation treatment area, patients were divided into the pan-retinal photocoagula-
tion (PRP) group (n=28), the sectoral group (n=30), and the ischemic area-targeted group (n=230). Best corrected visual
acuity (BCVA) was measured using the international standard visual acuity chart; central macular thickness (CMT) and foveal
avascular zone (FAZ) area were measured by optical coherence tomography (OCT), and retinal nerve fiber layer (RNFL) thick-
ness in the inferior, nasal, superior, and temporal quadrants around the optic disc was also measured. All measurements were
taken preoperatively and 1 month postoperatively. The incidence of postoperative complications was recorded and compared
among the groups. Results At 1 month postoperatively, BCVA (LogMAR) improved significantly in all three groups com-
pared to preoperative levels (£=10.552, 10.232, and 8.822, respectively; all P<0.05). A significant difference in BCVA (Log-
MAR) was observed among the three groups (F=11.825, P<0.05). Pairwise comparisons revealed that the sectoral group
achieved the lowest LogMAR values (indicating the best visual acuity), followed by the PRP group, while the ischemic area-
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targeted group showed the highest values (all P<0.05). Postoperative CMT decreased in all three groups compared to preopera-
tive levels (1=12.745, 15.551, 8.972, all P<0.05), with a statistically significant difference in CMT among the three groups (F=

26.019, P<0.001). Pairwise comparisons showed the order of reduction was: sectoral group < PRP group < ischemic area-tar-

geted group (all P<0.05). In contrast, no significant differences were found in FAZ area before and after laser treatment in any

group (all P>0.05). After surgery, RNFL thickness in the inferior, nasal, superior, and temporal quadrants decreased in all three

groups compared to preoperative levels, with the order of reduction being: sectoral group < PRP group < ischemic area-targe-

ted group (all P<0.05). The complication rates in the sectoral group (3.33% ) and ischemic area-targeted group (6.67% ) were

significantly lower than that in the PRP group (28.57%) (X’ =9.850, P=0.007). Conclusion Sectoral retinal laser photocoag-

ulation is more conducive to improving visual acuity, reducing central macular thickness and retinal nerve fiber layer thickness

in all quadrants in PDR patients, and is associated with a lower risk of complications, demonstrating safety and reliability.

[ Key words )

Proliferative diabetic retinopathy; Pan-retinal photocoagulation; Sectoral retinal photocoagulation;

Ischemic area-targeted retinal photocoagulation; Visual acuity; Therapeutic effect

S SR PR s 1 R I L% 42 ( proliferative diabetic
retinopathy , PDR ) JZ 4 bR 08 00 R 722 Fi 166 40 By Bt , 3R
IR g R oA B RSB e i ke AT S 398 AE BT AR LA X
1l 45 G 55 S W, T RE T O B AR BRI | £F 44 2
Az B AR R R 0 S I S e 2 | R AN T A g e
KR BBHET# 5 WK R L 50% "2, BT,
Il PR L EE X PDR F2 253 LA RIEE ] o 48 Py iz
H: K [HF (vascular endothelial growth factor, VEGF) J&
7 M BEHOECEEAR BRI ARG T, Hoh o
JGEEARIE PDR B B9 54, AR B, A ) 2 1 40
AR FET-Be, EAEIR”, BITIE B T #20 F
REERE BWOCCEEAR L Bt VEGE FIFAR A1
TR BOCEEARNE N — L3677, O 7 Tl
I IR AR Y F S A 0/ VEGE 4300, DA T 410
B A MU I, 20 s 1 o | e AP ™ ek R g 46140 , AR
T, A& 58 1 40 W O ' B R (pan-retinal photocoa-
gulation, PRP) “—JJ§) " fA = Ak, K AL
YEE T BE - SO0 BT BB | B K B A O AT
UTAER , SR BRAN A BB GBEA | S il DX I S0
BEA IR 138 2o 45 /IR T 30 R ST BURE o 0Y (R
ST SRR RS T R0 ] I B O i v o AT 1, LR
AW L AR T B — AR X B RLIROR e, =& i
PR JC UG B 1. AR BESE AL Ak 3 Fh T X
PDR BT, LABA I RO CBEAR IR IT T SR L3R
FEAURYE HOET
1 B’REAE
L1 WEARZEORE M HL 2021 4F 11 H—2025 4
4 F BT = AR E B IR BHGAR Y PDR M 88
1], FRAEHO O CEERIA TG 43 PRP 2H (n=28) %
FRZH (n=30) BRIl X[ (n=30), PRP 4 28 {4
56 HRHR, B 14 0], 4 14 0] 4F % 33~ 74 (57.59=
10.49) % s BEIRIERTE 5~ 15 (9.57+1.02) 4F; PDR 4%

W1 VI 19 ], VI 9 i, G2FR4H 30 4] 60 HARIR, 5
15 1], 2 15 ), 4F % 24 ~82 (58.23+10.72) % ; Ml IR I
JafE 5~15 (9.64+1.08) 4% ; PDR 433 . IV 19 i, V
W11 4, SRl X HE I ZH 30 1 60 HERER 5 14 46, 4o
16 19 4E S 31 ~77(57.65+10.58) % ; B PR 2 5~
15(9.68+1.06) 4F; PDR 4311 IV 1 18 5], V 111 12 5],
3 2] AR DRSS RE  PDR 433 4511 R 55 ) L
BEFH TG L (P>0.05) , BA Al ik, A
RAUEW T = N R KB R85 & it
([2025] 55 k57 5 ) , 4B H 3 A/ s R 249 s [R) 3
A FMIEFE.

1.2 JREIESERRE (1) AFRE. #i2  1 BlEg 2
BB RS =5 41 5 1 (TR OB o 0 )
BB I PRIZ YT 16 T (2022 4F) ) ' Hr PDR H R E
SR IV IR (3 AR ) R VI (SRR A ), 4R
KA DB E ML 1 B (fundus fluorescein angiogra-
phy, FFA) i 12 Il B ¥ i A0 XF 52 2, 25 16 1 A
6~7 mmol/L,&J5 2 h MM HILE 12 mmol/L, VLI
/U MR I8 B % 45 5 1 T4 5 AR % = 18 % 5 SR A
H AR 5 57 1IE P 7 (best corrected visual acuity,
BCVA) =0.1( 8 LogMAR <1.0) . (2)HeBRArfE. VI
W (G A I ) W Ty T2 O 3 5 A AE LA B0 P IR
W YGHR | B B K i 400 8 o 5 ™ P P e kB
TE AR AR5 0 3OGIE T 5 BE AR 152 5 R IR I 9O
BEAR P VEGF 1RY7 S AR D) BIAR ; A FF 7™ F.0 Il
MBI A R 5 A I 75 o R R IR e 5 phy oA
39 DR 75 R %) A0 T I35 728 5 4 0 sk e L 30 4 s BR AR
R A5 Bl MR T AR o

1.3 RITTEE 3 ALERE G T R AR A | i
JE MR A5 4 B R G e 5 B, MR SR ka7 7 LA
VEGF 25RO GEEAR | {8 Ak EDE R Vitra HIHR
JEBOCIRITAL (W A R E R EYF A A, K
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532 nm( £¢5%) #1650 nm(ZL5%) .

1.3.1 PRP 4. Rui 3 d 474 & H 1D 5 IR
(4 W/d) Fip 8GR T 30 min 45T & J7 FEok+ i
AR Ve (i FL B4R 3] 8 mm) , 51 5 F Bk A,
et PR R DA I PRI MR V3R T BRI, BRI SE RS B
TR O A IR b Rl k G TEARAT b
WAL TEFE 532 nm , X T4 W JIEE HY 1 45 22wk s o IXC
R 650 nm, JEHEE AR S 200 ~ 500 pum , BE G
[H]Z%70.2~0.3 s, BB S 41 200 ~ 350 mW , JE:H5E £ %L
B HIR 900~ 1 200 58, 53 3 ~4 UL A, BEUCIR YT 7] Bl
1 JE R A 40 1 A A2 (PD) s, 5
AL DO JEE A 20 sl T B B v M, DG BRI
T BT B, AR 2 A R 2K
AR B IR IR RN BIR . 25 T 70 D BT IR A
4 0/d S 1A,

1.3.2 R4 ARFHER BRI AR AL AR AR B TR
PRP 4, WOGGEENT LA E AT , O 4 3 TCHE 7 X
A A FRRIEATIRYY . IR S, b7 3
NG5 1 G BRI OGB4 BR Y B G BE G F
MRAEIRK FFA 25585008, i OR2 o PIr G 78 X,
UORITIaIRE 1, 73 3~4 IRSEL,

1.3.3 il DXFE ) 21 . A Rif v A RS AR AL AR Ak
Hi[R) PRP 41, MG FRA S5, X 40 0o JiE ke afn X K A4
A8 A 1PD i Bl #EAT HOWLEE . JeBEn i =
ETFBEBE O M DI, A PR BEBE 2 [A] [B] B 1 A4S LB
HAR, BUIRITIRING 18,4 3~4 IRSERL,

L4 WFEPR S5 A WETR bR 2 SR
b8 B 3 L DL Y 28 30 3 5 A R I Ut S A5 00
5iEA,

L4l W HERRA I . 42388 H T AR AR 14
JUAERR i BRI 5 AT, >R T T B s v 4L 7 8 A Yl
BCVA, Kzl FE SR 5 m, sk 28 3 Fe AE W IE T 1AL )
{8, I 5 — %53 LogMAR B UAF| F G2 1153 47 [ #e55
%%:LOgMAR= —log( /J\ﬁ@ﬁjj) 1o

1.4.2  BBEX A SHOGIN : 28 8 T AR AT
1A RADCEAE T W24 BR (optical coherence
tomography , OCT) Wl f& ¥ ' 88 B .0 M2 JI ( central
macular thickness, CMT) A ¥ & 7 .0 [V TG i 4 X
(foveal avascular zone, FAZ) THFH,

1.4.3 W0 A 20 21 4 2 4 G FR TSR BE A . 4 A
TARHFASE 1A, A bt R A OCT ) &
TO7 BN E Ty SN 4 > G BRI 2 JE R A A R Al
L4 Y )2 (retinal nerve fiber layer, RNFL) J2J&F

1.4.4 BOGARJEIFARIERE IR : TAREH 1 #5651

AN K 3 AN A T2 B I i R 30 1) & A A
8 BG4 5 WD 10 5%, s B i P ) I
PREP GRS BEBEK PN E BRI AR i R A il A
"HR%,

1.5 Geitfiik R SPSS 25.0 BT84 4k
B TSR LU S BT LE (%) R, LEBCR H X2
K95 s A5 G IE AR T B L x5 78,3 AR L
AT F RS, E—25 P FL AR LSD-¢ A5, 4L P9 L
BRI ¢ K3, P<0.05 NESA G FE X,

2 % B

2.1 34 PDR BHEMAHEIRLE RE141H, 34
BEY BCVA YA B 035 (P<0.01) , H 3 4]
BCVA I#, 2 R A Geit2# 8 L (P<0.01) ; #E— 251
BT, S BR4H BCVA Fefd:, oyl PRP 41, il it DX 4 1) 20
A 22,3 AL P 22 R A et B X (P<
0.05), W3 1,

xz1 34 PDR BERAEAR 1 1~H BCVA
b3 (#2s,LogMAR)

Tab.1  Comparison of the best corrected visual acuity of three
groups of PDR patients before surgery and one month
after surgery

HoHl R %% AHT AJE 1A /P {H

PRP 41 56 0.72+0.14 0.46+0.12  10.552/<0.001

GIRA 60 0.70£0.19 0.41x0.11* 10.232/<0.001

XA 60 0.730.12 0.52+0.14"  8.822/<0.001

FAE 0.596 11.825

PIH 0.552 <0.001

.5 PRP 41 HAE, *P<0.05; 5L R4 b4, P<0.05,

2.2 341 PDR BEWEBXMAXLSHILEK RF14
J,3 4 CMT BT B ZREAR(P<0.01) , H 3 2
CMT fH Fh 22 5 HA Geit 243 L (P<0.01) ;i —24%
Mr, G FRZL K CMT {E AR, PRP 4R 2, Bl Ifit X H 7] 20
e, 3 AWM i 22 R HA SIS L (P<
0.05) .1fif 3 2 B3 FRTT G 4l 4 FAZ AR
B ESBITGOTEE X (P>0.05) , WK 2,

2.3 341 PDR S H LN B 2 47 2 245 S BRIE L
BORE VA 3HABRET I B0 _EJ7 B4 R
RNFL JE AR AT AL (P<0.01) , B 3 4l f 4
NGB RNFL B i 2 S WA G2 X (P<
0.01) ;E— 4347, ZLERA WA 4 4B RNFL J&
349k frevdi , PRP ZH U2, keI DX 0 ) 20 A )55, H 3 4.
PR PR LA, 22 I A S22 82 L (P<0.05), I
%3,
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2.4 341 PDR BEMOCA G I LAERK bk BT
KR, G R Bl X R [ 4] PRP 41 & AE & A RAK
WIHE A9k 3.33% 6.67% 28.57% ,3 4H 18] 45 2%
SAGIFE L (}*=9.850,P=0.007) , WL 4,
3 4 i

EERFLATIN A Bos, PDR BN 6.46% ,
B 25 4 o B % B T 3R PDR AR E B ARG I, AR
N TAEFER ABESCE ERZ—" ) PDR A9 .0HL
il 2 v B K 50 A £ S 3 L R IR R, 45 43 475
K 4R, i 3 VEGE 25 B A S0 B B 2 i
BT I NET A A | e 24 5 B0 90 R 45 4 1l K 2 g
RS AR X SEHLE] , mbERE ] P VEGE J677 34
JEIGHERUCA S HT EZIART R . BU VEGE VA7 A A Al
IRIT S, TR Bh IO EREAR , PR BT A i A K

®2 34 PDR BEAMGAST 14 BB AKX S L

FB U , 03/ A0 I RS — 2L 415 | DT P il 5 sl B
EMT . BOEEEEARSE PDR —Z3697 F B, HA o
AL 2 308 2 O 0 P00 A FH 400 T B el R oo
I SR ECIR S IR I T AR LA Y S s A Ho PRP
1 PDR IFRUEST ¥, 167 Y0 A4 v J 350 22 ) 20 400 1Y
7 5 ), U e A Y ot X e, A A 4 R
PO JEE3HIT £ LT G, ik 2 R AT 3B 3 A s ol o 2 5 | P R
DOR B O 5 XS, {IELXoF 0RO By i £ 2 K, o e A
R IR, T e 5 3508 1 A B it | Tl R ) R B (AR
) B o E A R AU

G BRI DR BB GBS X AR B v ) 42 FRIE
7RG VEE SR AT LA DE A o it B 4 2 A 405, A BE R
ZATIBE QG5 IR R ARG IR R RE KU AR ™ B
I DX A PR RS G BREAR AT X FRA B A A e it DX 3,

(x+s)

Tab.2 Comparison of macular—related parameters before surgery and one month after surgery in three groups of PDR patients

] CMT FAZ T (mm?
a LA O vp i _PAZ (o) v
AHi ARFE14H AHi AfE14H

PRP 41 56 326.67+46.75 227.43+34.78 12.745/<0.001 0.49+0.13 0.46+0.09 1.420/0.159
SR 60 322.56+44.34 214.32+30.67°  15.551/<0.001 0.50+0.11 0.48+0.05 1.282/0.202
e iy, X [ 2 60 321.78+49.29 255.21+29.56"  8.972/<0.001 0.48+0.14 0.47£0.07 0.495/0.622
F 1y 0.180 26.019 0.371 1.137
P{E 0.835 <0.001 0.691 0.323

VE: 5 PRP 4142, " P<0.05; 5 RRULILAL " P<0.05,

Fz3 341 PDR BEARFEARE 1 MHAUM B4 ZEZIREE I (245, um)

Tab.3 Comparison of retinal nerve fiber layer thickness in each quadrant before surgery and one month after surgery in three groups of

PDR patients

A0 i) T £ I N
PRP 41 A HT 120.56+15.89 74.76+16.78 125.43+17.89 74.34+8.90
(n=56) RIFE14H 106.43+13.78 62.21+11.67 107.23+12.54 62.19+13.65
SR ENil} 123.78+11.94 76.87+15.89 128.54+20.90 76.45+9.01
(n=60) AJG 11H 102.54£10.43° 59.32+10.78" 101.43+11.89° 59.16+13.76"
IS U A R N 1} 124.45+15.01 78.43+12.01 127.65+19.01 75.56+11.10
(n=60) Rig11H 111.65£16.54* 68.43+16.65" 112.34+14.76* 68.65+14.89"
/P PRP HINMH 5.027/<0.001 4.595/<0.001 6.234/<0.001 5.580/<0.001
/PRI N 10.378/<0.001 7.080/<0.001 8.733/<0.001 8.143/<0.001
¢/ P B AL XA ) 2 P9 (B 4.439/<0.001 3.773/<0.001 4.928/<0.001 2.882/0.005
F/P AR JG A {E 6.570/0.002 7.313/0.001 10.363/<0.001 6.409/0.002
;19 PRP 411048, ° P<0.05; SR R4 L4, P P<0.05,
F4 34 PDR BHERFHEELE [#(%)]
Tab.4 Comparison of postoperative complications among the three groups of PDR patients
4 1% BRI T METE BRI E wE PRI FAEMEE R BEAER
PRP #H 28 2(7.14) 2(7.14) 2(7.14) 1(3.57) 1(3.57) 0 8(28.57)
LR 30 0 0 1(3.33) 0 0 0 1(3.33)*
B 10 DX 4 i 26 30 0 0 1(3.33) 0 0 1(3.33) 2(6.67)

.5 PRP 4 HL#, 2 P<0.05,
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o P I i, ] A KRR B AR IE R, 45145 e/, 1H
X AR BESR A i DX F A o 1 s A R T i
SHQRIT R, A E K. BCVA S IEAE
PRAZ I ZEFE B, PDR A8 2 R o 58 ke 4 25 36 /K i
FUHT A AT A5 s BURRAIE , S 385000 0t 3 %0,
AWFFE K, 3 ARG BCVA (LogMAR ) 24 %5 A Hi %
1%, B BRA Fefd, Fovk g PRP 21, Bt 1fi X402 i) 26 4
2%, HEIREA BT AR T O IR g 4,
FEMH VEGF 724, dkinis 3 Ak i B T B, 2 ik
WA, MG BRBOEA N R 5 H 4 DGR, Y
PR AR A R UE AT 6 E, 5 PRP T2 IR YT LA,
XS Vol 4o 1 A0 T 2 20 46840 , 1 B B 2 (R
PRI RE , — R BE ] 45 v A K 5 el X
B VA YT HORR , SR O AR N T 72 X B3G5 )
JI, T a2 it 5 A Vi R 2, A T S T 1, 2 s
MK,

CMT FAZ T8 B2 Ry VFAk 2 B DX 48 (9 2246 4,
CMT AT S B8 B0 XA VR AR B R sl 2 B4 T FAZ AR
A 5 O 0 5 1145 96 25 . PDIR g B et 82 v B it 2
BEK i, 0T S E0 CMT 3955, 1M FAZ 1 B 32 52 p 400 0 fise
frI gt phe s, HL T R X R L ARHIF g & B,
ARG 3 4H CMT BER TR, H 4 BR4 <PRP 2H < ik
I X a2 T 3 HEOEARRIAR G FAZ TR A2 5
TG L, % R N, G2 BRBOEAR AT AR 8 55 28
LA BRI R A X e A X R AT G
TR B Hbu U XoF 1 A 0 IS A 2 45, [ i
FEHRAS 0 K R, AT B A T BEAR CMT, [RIR, 4
BRSO ARKT A0 19X R Py i 47 91 BT B /0N A ) T A 45 10 Y
JIEF T 4 A BRI A, A1 1F ¥ BE X A9 PK 2, A R TR
ik CMT,

PDR 35 1 Fifi 25 400 I B 1Ml 85 S &% 184 A5 R 1] 2
T SO o B R 4 3 — A D ] ORI o 2 40 £
i AP T, 2 RNFL $4 fnt33) 0 Matsumoto 251200 fif
FEHRIE , G BRI AR B v o fik 296 B T Ak R o
ORI 3 AR E ARG O B BTy 5
P RNFL 28R 77 G, B2 BRA1<PRP 21 <k 1fi X
5 EA R R 8 FIREFEN, HOETF
AR AT SR AL D0 5 £ 25 R 0 e R ) A i 4 4
FEE R I AN 2 B2 B 4 4, i L R 1 48
sk, WA I A e ot ol SRS L A AR T H A
FEA, G BRI A R B - b A B B BT X 45 A 1) s o
O DX, A5 R 24 O 1 1 D g, B IK RNFL,
[F] B2 T A X6 0 19X S 453 4 4 % 558 /0, A ) 10 T
(1 FRAE S HIL I & #5412 0 0 I JE ) I 5 445 4

WA, ik — LR RNFL,

ARMWFFEIR I, G FRAH it i DX ) 21 9 ke kA=
FRHRT PRP 41, HEIEE Sy, PRP 167 I i)™
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[# E] BH# SWESEREMEREESEA-1(Txl) FEFHEAMSE TR F 4(PDCD4) ik K H 5 28 d
B R, FiE R 2018 4E 1 H—2021 48 12 A b b BE 25 K2 R BB B Be dAE BE 24 BRI 1Y itk
BERERFT 146 FINFFFTAL, DI H IR 1 < 1 LU IO I 90 s e R Aoy iR JR 3 1406 481) DAy {8 BT BRLZH, MG i S8 25 AR 40 17
PR RE S A AR E WAL 112 B 5 AR TE WA 34 61, R4 28 d A A/ A A7 4 106 B 5 56T .41 40
il R PR BREDE o 28 W B A I ML ¥ Trx 1 . PDCD4 /K- 5 SR 5 3 AH 5 REUSM T IS Trx1 \PDCD4 /K P55 ISR SE A 1%
PEEEFEE YA IENE ; Cox [MIH /M MR BEAE FR 35 28 d AT LAY M R 2% 5 210 TAEFRAE (ROC) HIZR AT LTS Trx1
PDCD4 /KX e AE B 28 d AEAERE LTI, &R AFSRAIME Trxl KPS EHEX R4, ¥ PDCD4 /K
- TR R4 (1/P = 8.867/<0.001 ,43.407/<0.001 ) 5 & IF- R 5 20 il 3 Trxl KPR T B 40k B 5 7.2, PDCD4
IRV T B2l e 2 0E W40 (¢/P = 5.106/<0.001 . 3.320/<0.001 ) 5 L35 Trx1 7K F 55 95 15 /™ 5 A2 B & UM € (7/P =
-0.441/<0.001) , ML PDCD4 /K555 1% ™ S F 1 &2 IEAH G (/P =0.303/<0.001) ; ABi it APACHE T #4315 .CRP
KOS LI PDCD4 A R e Fe 3 28 d AR LAY A ST fE R K [ HR(95%CT) = 1.106(1.033 ~1.184) ,1.014
(1.004~1.023) . 1.078(1.029~1.128) ], fiLi& Trx1 K- AT AR R R [ HR(95%CI) = 0.770(0.653 ~0.907) 1 ; IfiL i
Trx1 \PDCD4 N —HBCA TR FEAE 5 28 d AEAFIE I A 2 T AR (AUC) 4351124 0.814,0.807 ,0.886, —~FH B A1
T4 A BB (Z/P=1.670/0.047 1.787/0.035) , #5i1& FRERAE B MLE Trxl 2ARFEIA W PDCD4 2 &Rk
TR 5 r*;ﬂiﬁr“ HAE  BAHREI Trxl 5 PDCD4 g 5 kA4 S50 W0 B T F 3 28 d AR A7 1L

[R5E) PRI AL E A 1 BT EAIIET T 4,28 d AAF1E B ; HOCE

[FESZES] Re3l [ STHk#RIRAZ] A

The expression of serum Trx1 and PDCD4 in sepsis patients and their relationship with 28-day survival Chu Wenmei
Wang Wenging, Chen Liyun, Li Shufang, Yuan Zhongzhao. Depariment of Intensive Care Medicine , Shuguang Hospital Affilia-
ted to Shanghai University of Traditional Chinese Medicine, Shanghai 200020, China
Funding program: Shanghat Science and Technology Plan Project (21Y11920800)
Corresponding author. Wang Wenqging, E-mail: zero_wenqging@ 163.com

[ Abstract] Objective To analyze the expression of serum thioredoxin-1 (Trx1) and programmed cell death factor 4
(PDCDA4) in sepsis patients and their relationship with 28-day survival. Methods The clinical data of 146 patients with sepsis
admitted to the Department of Intensive Care Medicine of Shuguang Hospital Affiliated to Shanghai University of Traditional
Chinese Medicine from January 2018 to December 2021 (study group) and 146 volunteers who underwent physical examina-
tions in the hospital at a 1:1 ratio during the same period (healthy control group) were retrospectively collected. Patients in the
study group were divided into the simple sepsis subgroup (112 cases) and the septic shock subgroup (34 cases) according to
disease severity, and into the survival subgroup (106 cases) and the death subgroup (40 cases) according to 28-day survival
status. Enzyme-linked immunosorbent assay was used to detect serum levels of Trx1 and PDCD4 in all subjects. Point-biserial
correlation analysis was used to investigate the correlation between serum Trx1, PDCD4 levels and the severity of sepsis. Cox
regression analysis and receiver operating characteristic (ROC) curve analysis were used to evaluate the relationship and pre-
dictive value between serum Trx1 and PDCD4 levels and 28-day survival in sepsis patients. Results Compared with the
healthy control group, serum PDCD4 levels were significantly increased and serum Trx1 levels were significantly decreased in
the study group (#/P=43.407/<0.001, 8.867/<0.001). Compared with the simple sepsis subgroup, the septic shock subgroup
showed significantly increased serum PDCD4 levels and decreased serum Trx1 levels (#P=3.320/<0.001, 5.106/<0.001).
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Point-biserial correlation analysis showed that serum Trx1 levels were negatively correlated with disease severity, while serum
PDCD4 levels were positively correlated with disease severity (r/P=-0.441/<0.001, 0.303/<0.001). High APACHE 1I score,
high CRP level, and high serum PDCD4 level at admission were independent risk factors for 28-day survival in sepsis patients,
while high serum Trx1 level was an independent protective factor [ HR(95% CI)=1.106 (1.033-1.184), 1.014 (1.004-1.023),
1.078 (1.029-1.128), 0.770 (0.653-0.907) |]. The AUCs for serum Trx1, PDCD4, and their combination in predicting 28-day
survival in sepsis patients were 0.814, 0.807, and 0.886, respectively. The combined predictive value was significantly better
than that of either marker alone (Z/P=1.670/0.047, 1.787/0.035). Conclusion Serum Trx1 levels are decreased and PDCD4

levels are increased in sepsis patients. The expression levels of both markers are correlated with disease severity and 28-day

survival. Combined detection of Trx1 and PDCD4 provides improved predictive value for 28-day survival in sepsis patients.
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Tab.1

healthy control group and the study group

R IR 40 S5 HF5E4H 1% Trx1 PDCD4 7K

(x+s,pg/L)
Comparison of serum Trx1 and PDCD4 levels between the

A 15145 Trx1 PDCD4
feBREXT B2 146 11.25+2.85 0.32+0.05
WFFEal 146 8.53+2.37 31.35+8.64
i 8.867 43.407
PH <0.001 <0.001

S EE AR T I Trx1 7K S T B4l ik 55
JEMFZH , PDCD4 7KV F B ali e 8 5E WP 2 ( P<0.01) ,
W32,

K2 ALUMRTAE WL S A R e 2 R BT R I Tl
PDCD4 /K H3E  (xts,pg/L)
Tab.2 Comparison of serum Trx1 and PDCD4 levels in the simple
sepsis subgroup and the shock subgroup

A 5l %k Trx1 PDCD4
HATREW A 112 9.11+1.98 29.82+7.68
AIRTE T4 34 6.64+2.59 36.09+9.97
18 5.106 3.320
P1A <0.001 <0.001

2.3 I3 Trx1 PDCD4 7K e s A2 B A A
KT A BRI BN, E Tex] K556
1 PR AR S AR SE (r/ P =~0.441/<0.001 ) , IfiLi PDCD4
IS e R S AEADE (r/P=0.303/<0.001)

2.4 ARV AE A 0 M R RE A8 I R BB B2 Trx1 |
PDCD4 /K He#  FET-WAH M B AR 0w i e A BE st
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R3 AAGEWA ST A RRFIE B IR IR TR Texl \PDCD4 ACEHEL  (s)
Tab.3 Comparison of clinical data and Trx1, PDCD4 levels between survival subgroup and the death subgroup of patients
moH G4 (n=106) FET 4 (n=40) X 8 Pl
(%) ] 5 56(52.83) 23(57.50) 0.255 0.614
‘S 50(47.17) 17(42.50)
AR (Rxs, %) 59.12+6.04 58.85+5.98 0.242 0.810
Lo (x+s, K/ min) 110.03+6.62 109.48+6.52 0.450 0.654
IR [ (%) ] 21(19.81) 9(22.50) 0.129 0.720
IanmFHﬁ %) ] 37(34.91) 15(37.50) 0.085 0.770
P S [ (%) ] 43(40.57) 18(45.00) 0.235 0.628
W AR R [ 6 (% ) ] 26(24.53) 10(25.00) 0.004 0.953
R BI(%) ] it #e8 e e 56(52.83) 24(60.00) 0.797 0.969
6 i e e 20(18.87) 7(17.50)
PR 6 IR 21(19.81) 6(15.00)
J R SRR 6(5.66) 2(5.00)
oA 3(2.83) 1(2.50)
i FE (x£s,h) 2.52+0.74 2.630.61 0.838 0.403
KRG L[ (%) ] 6(5.66) 4(10.00) 0.312 0.577
PR AR (%) ] PG R RS 93(87.74) 21(52.50) 26.318 <0.001
eI R 5 13(12.26) 19(47.50)
ABEMF APACHEIRFS} (225, 53) 14.03£5.20 19.25+3.89 6.561 <0.001
CRP(%+s,mg/L) 114.72+29.59 135.08+40.24 3.343 0.001
SCr(%+s, umol/L) 83.72£24.03 85.97+23.59 0.507 0.613
PCT(x+s, pg/L) 7.221.01 7.50+1.29 1.381 0.170
Hb(%+s,g/L) 103.05£26.72 106.25+25.13 0.656 0.513
WBC(#+s,%x10%/L) 8.84+2.52 9.40+2.36 1.218 0.225
PLT(#+s,x10°/1) 117.35+5.44 116.59+5.87 0.737 0.463
Trx1 (%+s,wg/L) 9.25+1.87 6.60+2.48 6.168 <0.001
PDCD4 (%45, pg/L) 28.83+7.36 38.02+8.28 6.485 <0.001




SEMENG A% 2026 4F 3 A48 25 %55 3 ] Chin J Diffic and Compl Cas,March 2026, Vol.25,No.3 - 283 -

2.5 ZMHEK Cox HIHNHIEEAE R 28 d EIFHH
AR N 2 DUMeREE R 28 d AR A7 Il N A it
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H R H 28 84T Cox [l I 43 #7, 45 5 R A B B
APACHE T #4315 CRP /K& (1L PDCD4 7K -5
MEEEAE R 28 d AR AR DL A ST fE B R 2R I T
Trx1 7K@ S R4 R R (P<0.01) , W3 4,

R4 ZE Cox [ Hr Mk REAE £ 28 d A7 DL AY R
SES
Tab.4  Multivariate Cox regression analysis of factors influencing

28-day survival in patients with sepsis

AR i BIE SEfH Wald{§ P{H HR{HE  95%CI

e FEAEAR 5 0.228 0.409 0310 0.578 1.256 0.563~2.799
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1.670/0.047 .1.787/0.035) , WL 5 K 1,

RS M Trx] PDCDA /KF X EREAE 84 28 d ZEA7HE DAY T
RSN
Tab.5 Value analysis of serum Trx1 and PDCD4 levels in predic-

ting 28 day survival in sepsis patients

=]} i)

S e AEREWHE g e DB

§ AUC 95%CI TR R .
R (pe/L) o HURE frRE e R
Trx1 8.14 0.814 0.722~0.905 0.750 0.821 0.571
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Fig.1 ROC curve of serum Trx1 and PDCD4 levels predicting 28

day survival in sepsis patients
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[# ZE] BH  HRETES/ S8 & m Ao E FEg 1 (CaMK 1) (B0 RE D2 (PLD2) 7 5 AE 2 M e 48
(SAP) I R MEAE B A KR . ik ATIEMEEE 2021 4F 1 H—2025 4% 1 A HsER R =258 — s
% Bt BT DR A RHBA 1Y SAP R MeREAE 3 105 4912 MERERE 20, AR 175 43 A 35 38 e R AE . 2H 45 91 A0 e R PE AR 52
T2 60 17, A4 90 d HilfF /- MAET- WA 41 FIFNFERE WAL 64 191, 5544 Bt 1« 1 He 9] 356 B R) 30 s o A % MG BEAiE SAP R
F 105 g AR MR AE A SR RV BEIE S0 28 % BEE v A I I 3% CaMK I PLD2 7K - ; 5% FH A5 — 2 AH &40 B 1ML 3 CaMK 1T |
PLD2 /K -5 SAP If-& kB 8 9 175 AR B (W AH G s 2 & Logistic FIEZAT SAP I & M fiE iR & BUR FET- A5 M0
2 ZRX 2 TAREHE (ROC) IR IEM LY CaMK I \PLD2 /KF5%F SAP I & JRFEITE % BUG SET- A TINBLAE . SR

JHeTEAE AL 1L 7 CaMK I\ PLD2 7K /& THEMRERAEZH (+/P = 10.109/<0.001 .9.100/<0.001 ) ; e T5 1 pk 52 37 20 ifi 35
CaMK Il \PLD2 7K T3 38 MeERIE W 2H (+/P = 5.458/<0.001 ,5.503/<0.001 ) ; £ ZFHH 6 s, SAP Ik MeER ok %
3% CaMK II \PLD2 7K 5t FLRE 2 1IE A 56 (r/P=0.574/<0.001.,0.563/<0.001) ; FET- P 2H AeEEVEAR 0 o5 1 U5 81
BB IEAL (SOFA) W4y 2t b FAME PR AR FE IR, 1T (APACHE 11 ) PF4y I3 CaMK 11 5 PLD2 /K- & FA7 7% I
2H (x2/t/P=12.005/<0.001 ,3.622/<0.001,3.355/0.001 ,6.036 <0.001 . 5.419/<0.001 ) ; J} 2 1k k 7 . SOFA 437
APACHE I1 #7435 .CaMK II 5 PLD2 {5524 SAP Jf & Jie 3 i 8 3 Pl J= F8 12 (9 i 57 S 6 IR 2R [ OR (95% CI) = 4.708
(1.076~20.599) .1.436(1.097~1.880) .1.237(1.088~1.405) .1.037(1.016~1.059) .1.046(1.016~1.077) ] ; IfiL i CaMK
1T . PLD2 /K-l Je — 2 BT SAP I & Mg AE 8 & TUS ET- I i 4 T AL ( AUC) 4331124 0.795.,0.782.,0.907, —
FHEA TR AR T4 H BTN ( Z/P=2.990/0.003 3.141/0.002) , £  IilF CaMK [ .PLD2 /K F-F+ 5 5 SAP
IE R M RIS I E R IA G, G T SAP I & M i 8 TR SE T AR RE R 6
[E8R]  EAESEBIRR  MEEAE ; 85/ 85 V8 AR (s 1 BEIREG D2 W1 TS
[FE#S%ES] R657.571;R631 [ xEktRIREG] A

Expression and clinical significance of serum CaMK Il and PLD?2 in patients with severe acute pancreatitis complicat-
ed by sepsis Ye Ligizhen, Chen Xinyu, Wang Jinna, Han Shuangshuang, Yang Chunbo.Intensive Care Unit, The First Affili-
ated Hospital of Xinjiang Medical University, Xinjiang ,Urumqi 830054, China
Funding program: Natural Science Foundation of Xinjiang Uygur Autonomous Region (2021D01C305)
Corresponding author: Yang Chunbo, E-mail. 271251516@ qq.com

[ Abstract] Objective To investigate the expression and clinical significance of serum calcium/calmodulin-dependent
protein kinase Il (CaMK II) and phospholipase D2 (PLD2) in patients with severe acute pancreatitis (SAP) complicated by
sepsis. Methods A total of 105 patients with SAP complicated by sepsis admitted to the Intensive Care Unit, First Affiliated
Hospital of Xinjiang Medical University, from January 2021 to January 2025 were prospectively enrolled as the sepsis group.
According to disease severity, they were divided into the general sepsis subgroup (n=45) and the septic shock subgroup (n=
60). Based on 90-day outcomes, patients were further divided into the death subgroup (n=41) and survival subgroup (n=64).
Another 105 SAP patients without sepsis, matched 1:1 during the same period, were included as the non-sepsis group. Serum
CaMK Il and PLD2 levels were measured by enzyme-linked immunosorbent assay. The relationship between serum CaMK II
and PLD2 levels and disease severity in SAP patients with sepsis was analyzed using point-biserial correlation analysis. Multi-

variate logistic regression analysis was used to analyze the influencing factors of prognosis and death in patients with SAP
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complicated with sepsis. Receiver operating characteristic (ROC) curve analysis was used to evaluate the predictive efficacy of
serum CaMK Il and PLD2 levels on the prognosis and death of patients with SAP complicated with sepsis. Results Serum
CaMK Il and PLD2 levels were significantly higher in the sepsis group than in the non-sepsis group (#P=10.109/<0.001 and
9.100/<0.001, respectively). Patients in the septic shock subgroup had higher serum CaMK Il and PLD2 levels than those in
the general sepsis subgroup (¢/P=5.458/<0.001 and 5.503/<0.001, respectively). Point-biserial correlation analysis revealed that
serum CaMK Il and PLD2 levels were positively correlated with disease severity in SAP patients with sepsis (r/P=0.574/<
0.001 and 0.563/<0.001, respectively). The death subgroup had higher proportions of septic shock, sequential organ failure as-
sessment (SOFA) scores, acute physiology and chronic health evaluation II (APACHE 1II') scores, and serum CaMK Il and
PLD2 levels than the survival subgroup (#/P=3.622/<0.001, 3.355/0.001, 12.005/<0.001, 6.036/<0.001, and 5.419/<0.001, re-
spectively). Multivariate logistic regression identified septic shock, higher SOFA and APACHE I scores, and elevated CaMK
II and PLD2 levels as independent risk factors for mortality in SAP patients with sepsis [ OR(95% CI) =4.708 (1.076—
20.599), 1.436 (1.097-1.880), 1.237 (1.088-1.405), 1.037 (1.016—-1.059), and 1.046 (1.016-1.077), respectively |. The areas
under the ROC curves (AUCs) for serum CaMK I, PLD2, and their combination in predicting mortality were 0.795, 0.782,
and 0.907, respectively. The combined detection showed significantly higher predictive performance than either marker alone
(Z/P=2.990/0.003 and 3.141/0.002). Conclusion Elevated serum CaMK Il and PLD?2 levels are closely associated with dis-

ease progression in SAP patients complicated by sepsis. The combined measurement of serum CaMK Il and PLD2 provides

high predictive value for mortality in these patients.
[ Key words)

Disease severity; Prognosis
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Tab.l Comparison of serum CaMK Il and PLD2 levels between

non-sepsis and sepsis groups in SAP patients

A5 5% CaMK II PLD2
EFiiE Fhaiil 105 142.96+33.16 64.09+17.44
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Tab.2 Comparison of serum CaMK Il and PLD2 levels between

the general sepsis subgroup and the septic shock subgroup

in SAP patients with sepsis

II \PLD2 K347 FAFE 4L (P<0.01) , W3 3,
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Tab.4 Multivariate Logistic regression analysis of the influencing
factors of prognosis and mortality in patients with SAP

complicated with sepsis
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SOFA P43 0.362 0.137  6.925 0.008 1.436 1.097~1.880
APACHEIGT R 0.212 0.065 10.607  0.001 1.237 1.088~1.405
CaMK I 7 0.036 0.011 11.632  0.001 1.037 1.016~1.059
PLD2 & 0.045 0.015 8.945 0.003 1.0461.016~1.077

2.5 il CaMK I \PLD2 /K-F-Xf SAP Jf & M T4
FHUJEIET R BUNALHE 26 CaMK 1T \PLD2 7K
SEFIN SAP I A e #E AT AR FS AL T ROC i £k,
FE AR F AL (AUC) , 25 R BoR . IL7E CaMK T
PLD2 /K5l Ko — B A T SAP I & MR E B
WG FETH) AUC 43514 0.795 .0.782 .0.907, —F B A
FA TN RE R T 45 H S T (Z/P = 2.990/0.003
3.141/0.002) , W5 5 K 1,

S5 ML CaMK I (PLD2 /KX SAP Jf & IR BEAE 4% FUS 4
TR A% e
Tab.5 Predictive performance of serum CaMK Il and PLD2 levels

for mortality in SAP patients with sepsis

45l 1%k CaMK II PLD2 %

) < 1) y WU RS LL

Wi MeREE A 45 171.95+32.37 78.43+28.73 bR R (g/L) AUC 95%CT BURHE RERIE Loy

JeBEPEAR 521 60 207.71+33.85 107.02+24.41 CaMK II 201.27 0.795 0.705~0.868 0.781 0.672 0.452

RN 5.458 5.503 PLD2 99.69 0.782 0.690~0.856 0.976 0.438 0.414

P1H <0.001 <0.001 e 0.907 0.835~0.955 0.854 0.766 0.619
2.3 ARG SAP If & MGEEAE B A IR R TR Sy 3 3 i

CaMK I \PLD2 /K FHbd  SAP I & MREEAE 3 105
%1 90 d JET-%H 39.05% (41/105) . FET- V20 etk
W 5 L P B E B AL (SOFA) 1143 2Pk AE 2
FEPEEREPEA, [T (APACHE 1) ¥4 X IfiL i CaMK

SAP J& AP 5™ 5 Y —FP 2 AU TR R A H A AR
FEH LI UG , Wi v R B 3 o i 26 158 Bt B T 6 A2 it
TALRS AL, HE A ML VR 2R, 75 e B AE B 3 K
et SAP A IR MR G AT Ut — A g 24 g
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3 AAHWASHT AL SAP I R e F A A I R GORE R L CaMK I PLD2 K- LA
Tab.3 Comparison of clinical data and serum CaMK Il and PLD2 levels between survival and death subgroups of SAP patients with sepsis

moH TG (n=64) BT WA (n=41) X2/t {8 P
BlHl(%)] 39(60.94) 28(68.29) 0.585 0.444
AR (ks , %) 56.33+10.03 59.27+11.00 1.411 0.161
MR [ (%) ] 17(26.56) 15(36.59) 1.185 0.276
RIS (%) ] 17(26.56) 16(39.02) 1.801 0.180
SAP [ (%) ] i 23 13(20.31) 9(21.95) 0.804 0.938

BIRM: 15(23.44) 12(29.27)

Jilik/Res 26(40.63) 14(34.15)

FeRM 4(6.25) 3(7.32)

HAty 6(9.38) 3(7.32)
ST RERE (%) ] 30 e 7 i 36(56.25) 9(21.95) 12.005 0.001

JHe 2 R v 28(43.75) 32(78.05)
SOFA P43 (x+s,57) 10.23+3.83 13.24+4.62 3.622 <0.001
APACHE T ¥4 (x+s,41) 23.59+8.40 30.22+10.72 3.355 0.001
PCT(x+s,pg/L) 12.16+3.73 13.72+4.81 1.864 0.065
CRP (z+s,mg/L) 99.96+34.94 111.34+38.74 1.560 0.122
BUN (+s, mmol/L) 6.63+2.49 7.17+2.60 1.066 0.289
Hb(x+s,g/L) 108.13+28.22 101.05+29.05 1.240 0.218
AMS(##s,U/L) 897.57+165.05 961.53+245.28 1.470 0.146
WBC (#s,x10°/L) 13.57+4.69 15.06+5.29 1.510 0.134
SCr(z+s, wmol/L) 78.61226.02 85.13+16.17 1.584 0.116
PLT(%+s,x10°/L) 189.56+78.37 182.74+81.70 0.428 0.670
UA (s, wmol/L) 387.20+151.74 435.29+155.37 1.570 0.120
24 h NTTHE [ (%) ] B IEAEIRYT 3(4.69) 4(9.76) 0.378 0.539

MAETE P25 36(56.25) 28(68.29) 1.523 0.217

B 57(89.06) 39(95.12) 1.171 0.279
CaMK II (i+s,ng/L) 177.09+33.38 216.24+30.85 6.036 <0.001
PLD2(%+s,ng/L) 83.58+27.60 112.24+24.49 5.419 <0.001

1 CaMK T (PLD2 ZK-F- T SAP I MR i T
FET- 11 ROC HhZ%
Fig.1 ROC curve of serum CaMK II and PLD2 levels for

predicting mortality in SAP patients with sepsis

Pk IE R , NI I AL VB M S RIA AT
FEHL ABHIFIERAM AR ™ AR 39.05%

[ SAP I K BEEFAE #2490 d PIBET:, 5B SC R )
B R 35.43% A0, WA /R IZ RS 5 AR BEAE, 24
AT R 3 ZAKSE SOFA 43, APACHE I 43 151
SAP Jf MR AE B F TS, (HIE o RETHAE B E A
F TR RS T 8 2 BiE , B2 R, A s
FERFE RN EY)

RYE N FE SAP I & MREEAE 1 & A R J il #%
ODAEF, SAP -0 4 B RVE R W 25 B IERE S i G
DhREZE AL 5t AR 05, S 5500 18 T R 45 5 B o7 A Je
e TR PR R AE P, CaMK IT &) 92 63k T g
S Y — P B O, R L TR 2 SR R M RN AR
5O B R RN R GE, NS 5 R RN
2 SR R, CaMK I 7E SAP /) BUBE IR 20 21 i
Fik, fH A CaMK I 41 il 551 58 410 1 4% I -k B ( nuclear
factor-kB , NF-kB ) FI4H a4 ME 15 i/ 22 24 )% AL B
TS Sl e R AR R R Y g 2RSS )
JH R A OGS0 000 K BRBE R rf | CaMK T I I BB 3G 5 /=5
IR RIEE A B 40 i N 5 o7, 344 5 I WIE 5 14 e g 39
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Bt VA CaMK T A 0 42 e 27 5 AH 9GO0 L /D
RN 1 Y VAR & & S T e = TN o Bl 1
CaMK 1 /KF- T 5 s X Wi s AR A |1
SAP Jf & MeREAE B3 T CaMK T 7K SF-728 4k 14 oK UL
i, AW KB, SAP I & M AE & 1L CaMK 1T
AKETE MR PEAR T R ML CaMK T 7K SF i — 2
Fhe, HETHE 1 ng/L, JET- KB 1.037 75, R
CaMK I FH& S8 in & X G AS RAHE, CaMK 1T T+
1 BEITE NF-kB 20 S 819 St 22 24 506 AL 2R 1
fitf =T B R 1 Bl 45 2 2 R N[5 538 %,
i Z A3 B DIREI , (e dE SAP I & BRTEAE (1) % 2E
SRRl R, CaMK T AT s 280k A ) 5 A i
AMP AL ER UG A e IR S 4 323k 5%
STIBUIE =W CAIAT: €31K 2 A 7 TR 1 = N[ o = )
KAET ARG 36 fint 7 6] A, CaMK T1 A3 1 [ W3 8
WZ M EAEHEA 3RS R MBS EARFS
G AN T S RS S B S i a2
INEE A2 i 1 0t JE IR AR s

PLD2 J&) 2 #ik T 2 Fh 4l 21 40 i Jo =2 s g 4
Jit e 8 — b B A T, B 2 R Y R 4 A Ak
03 200 A s AN S st S22 B ), DT A e R s R A
AR, SR BN, PLD2 FENEER B SR
AR42] JHR AR A AL 5 P S n 452 ) ik 3R 35, i PLD2
REPTE A R P20 4 2 AHOCHH F 2 B b ny 3 5
B, 4 NF-«B 15 538 %, 9 52 [ it 4804k 1o 80 46
SR 5 — TSz, PLD2 g R4 A% R 41
A 2 FHOCH T 2/ NF-kB {5 538 5, T 98 o A s 3
FEH F-a A 3R -6 A 2R-10 S5 R M 3Rk U5
BRI T A AR K SR, ZERE 2R S
JHeFEAE /N B PLD2 1 IR BEBLIG NOD REZ A
IE AL E A 3/ MR E A -1/ E D S
S % B RO LR M RN Y L $E R PLD2 FE AR R R
S PR AS AR s Rz B B rhonT BEELAT XU A VR . BE
EWFFTHE L, AP BRI PLD2 2K 1 AR S50 in =
68 AL PLD2 5 SAP I & e 55 4 B 5 1 %
ZANRIERE . AWF9E R B, SAP 3 & e TF B 3 105
PLD2 /K- Tk, Mgtk o B i — 2 Th e, ATt
B 1 ng/L, AT RS i 1.046 175, $2/8 PLD2 JHiE 5
o N B R WS AN R OE, (H S Niw 251 i 45 R R
— 3, HFH AT RE S AP H1 SAP I & e 759 75 955 BRAIL
il A7 25 A 55, AP LB IR SR 48 M v
1M SAP I & Me B RE W e R G0 4 M R 2R
fiE G K i F 22 4% B D RERR AT 27 PLD2 7E AR [A]
PRI TR A B AR SRz B B T e e HE AN [R) A A A

7, FEUMLE PLD2 LA —8Y A MR R,
PLD2 7EMERAER AL T BEAE N R I 2 5 LA B
P03 00 % B i PLD2 gl i NOD R A7 1A 34
S BAHSCE F 3/ MR E -1/ 1M R D il
PR/ A7 e S NG SR TR 7 3 A 5 JE BRI T R C-X-
C AP 732 A 2, T8 4o 40 1] 58 P S 07 0 R B /)
Bl UL R M0 0 25 4% B D REI 5 , O AR
FEFRI20  pa > PLD2 7E SAP I & e EE g i AR i
BAREA R — 0 SR e, AHH5E ROC 453
Bt SAP Jf- & MEFEAE f8 2 TS B AL BE T, MLVE CaMK
Il \PLD2 /K- BRETRINAY AUC ek, 360 [A] I 4
D IME CaMK 1T \PLD2 7K 955 AT B4 7 T &5
g, TEARIGIK LB P, & CaMK I, PLD2 7K - Bk
AR AT BEAE R — Bl B IPAG SAP I & MeBEiE A
oS RS (4 b S W 2H 5 TE SR A B SR 2
WrBEEhAS W CaMK 11 PLD2 7K P48 4k, 5 Bh 5 2k %
R AR HEAT U] AR AP AT B, DA BRI
E o Sy

4 &

25 LTk, SAP JF & MeREAE B MG CaMK 1L |
PLD2 /K- T 505 1 8 A OC, N TS A R Byl Sr
fER R 2 | M3 CaMK 1T PLD2 7K1 A T SAP 3f:
R WREEAE R H TR SE TR R . (BABFAE A
FXAT R AFAE RS O 177 5 FEOR AW 58 T vk ) CaMK
Il \PLD2 7& SAP & IFMeaEIE AR AL By IR G &
Ak T i S 2 s  REEAS BT MEVERTST , 255 sh ek
AN BRI HAE FABLAR [ i) I J 3 285 Wi 4 v 1l
PRI I A
FEE IS A R WO 45 i 5
=t

e B BT 5 S, LA R A R IR RS R A&
A RIS, BRIy 58, ST S 1, 20 18
TR #h A FEAT G2 03 M 5 A A s 3 i 0 R A, 38 5
H
Sk
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M3 CITED2 .BMALI _NSUN3 7K F 5 e 355 3 & &tk
B 5315 B B I I B0 R ek N K TS ) 5

h% T EW XA R H R, ik

FEETH . PRV  E AFETH] (2023-YBSF-635)
TEB AL, 710038 VG2, 28 BEAE L K2 I IR e B 5 24 B
WAEVEH . & TE, E-mail : gaoyal21121GY@ 163.com

[# ZE] H#M /SHiEE S ED B CBP/p300 HHEAE MR IS F T 2( CITED2) Agi- WL 3598 Z % 5%
FHTEESE H-1( BMALL) \NOP2/Sun RNA FIERERSHE 3 ( NSUN3 ) /K -5 e 3540 1 & 2t B 30005 ( AKT) #2005 15 1)
FHSEHE RO BUG A RS, 5% YRR 2023 4E 2 A —2025 4E 3 J 25 4245 B2 2 T 2 e TAE B 2 RHIRCIE i Bk 25
SEFF R AKT B3 123 FI/E N IERIE AKT 41, MEEREIT & AKT HEARYE AKT 203 bnui 2 140 45 451, 103 40 471, 1048
38 i ARAEIEIT 28 d BIEFF B AT AL 81 B S5 5ET- W 20 42 1], 53 366 B[] 39 1 e WAC 765 1 B 4 e 75 0E AR 3 115
BIVE R TAE A (R IR 123 BIFE MRS BB 2 SR A ELISA A8 M1 CITED2 7K, qRT-PCR 2 46 1 1fL 375
BMALI1 NSUN3 mRNA ik ; Pearson FHCME AT A I (0] 56 R ; Z R F Cox 4T 52 M I FEAE I & AKIL HE TR A B Y
% ; 2R TAERFIE(ROC) R IR B AEIT & AKT BE TS A RAFUNNE, SR Rt ida MapmEa
FPAE AKIL 4110 %5 CITED2 \NSUN3 mRNA 7/KFAK K F+ 5, L7 BMALT mRNA 7K AR IR FEAIK (F/P = 544.535/<0.001
728.950/<0.001 ,478.098/<0.001) ; T 391 I3V MYk REAE AKI HR 34 IML7E CITED2 \NSUN3 mRNA /KSR K Tt s, I i
BMAL1 mRNA 7K AR IR AR (F/P=33.532/<0.001.22.012/<0.001 ,72.544/<0.001) ; 3.1 41 1L 35 CITED2 . NSUN3
mRNA & TEfEE AL, 17 BMAL] mRNA AR T A 40 (1/P=7.514/<0.001 . 7.639/<0.001 .8.095/<0.001) ; ¢ 55
SE AKI 8 5% CITED2 NSUN3 mRNA 435 APACHE T4 SOFA 1¥-/3 % 1E M1 5¢ (CITED2:r/P=0.512/<0.001 ,
0.508/<0.001 ; NSUN3 mRNA :0.506/<0.001 ,0.513/<0.001) , il }& BMAL] mRNA 5 APACHE I ¥4 SOFA 432 1
I (r/P=-0.527/<0.001 ,-0.519/<0.001) ; APACHE TI #4375 .SOFA #4315 ,CITED2 /= \NSUN3 mRNA (=i 2 JR #EAE
AKI B E TG A B A7 G IR Z [ HR(95%CI) = 2.078(1.353~3.192) ,2.343(1.458 ~3.765) .2.436(1.763~3.366) .
2.651(1.777~3.954) ] ,BMAL] mRNA &2 AR5 R Z [ HR(95%CI) = 0.314(0.172~0.572) ] ; Ifi. & CITED2 .BMALI
mRNA NSUN3 mRNA il & = F A U ERAE AKL B U A R A2 T AL AUC) 405024 0.794,0.814 ,0.810
0.916, =F A T4 B B IME ( Z/P=2.780/0.005,2.084/0.037 ,2.435/0.015) , 45 WEFEIETF & AKI B
M3 CITED2 ,NSUN3 mRNA 7K-F-F75 , BMALL mRNA 7KF R, = 50 TR R BUS A RA G, il A 76 1 ik 23
SEIF R AKIL B3 28 d NAET-HILE M5 HR

[E@3R)  PRIEEAE A S 805, 5 & ED B9 CBP/p300 A H AR = 20 K7 25 - L P 3598 32 A A% s A
FHEE -1;NOP2/Sun RNA B ILELRE R 3, 15 AR s Tilm

[FESZEE] R63l [ EftRIREE] A

The relationship between serum CITED2, BMAL1, and NSUN3 levels and the condition of patients with sepsis com-
plicated with acute kidney injury and their impact on prognosis Chen Manning, Li Lu, Liu Rui, Li Pu, Peng Xijuan,
Gao Ya.Department of Critical Care Medicine, Tangdu Hospital, Air Force Medical University, Shaanxi, Xi’an 710038, China
Funding program ;Shaanxi Provincial Key Research and Development Programme (2023-YBSF-635)
Corresponding author: Gao Ya, E-mail: gaoyal21121GY@ 163.com

[ Abstract] Objective To analyze the relationship between serum levels of CBP/p300 interacting transactivator 2
(CITED2), brain and muscle Arnt-like 1 (BMALI1), and NOP2/Sun RNA methyltransferase 3 (NSUN3) and the condition of
patients with sepsis complicated by acute kidney injury (AKI), and their impact on prognosis. Methods A total of 123 pa-
tients with sepsis complicated by AKI admitted to the Department of Critical Care Medicine at Tangdu Hospital, Air Force
Medical University, between February 2023 and March 2025 were selected as the sepsis-AKI group. According to AKI staging
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criteria, cases were classified into stage I (45 cases), stage Il (40 cases), and stage Il (38 cases). Patients were divided into a
survival subgroup (81 cases) and a mortality subgroup (42 cases) based on 28-day survival status. Additionally, 115 patients
with uncomplicated sepsis admitted during the same period were selected as the sepsis group, and 123 healthy volunteers con-
stituted the healthy control group. ELISA was used to detect serum CITED2 levels. Quantitative real-time PCR (qRT-PCR)
was used to detect the relative expression levels of serum BMAL1 mRNA and NSUN3 mRNA. Pearson correlation analysis
was used to examine relationships between variables. Multivariate Cox proportional hazards analysis was performed to identify
factors associated with poor prognosis. Receiver operating characteristic (ROC) curve analysis was used to evaluate the predic-
tive value of these biomarkers for poor prognosis in patients with sepsis complicated by AKI. Results Serum CITED2 and
NSUN3 mRNA levels progressively increased across the healthy control, sepsis, and sepsis-AKI groups, while serum BMALLI
mRNA levels progressively decreased (F=544.535, 728.950, 478.098; all P<0.001). Serum CITED2 and NSUN3 mRNA
levels progressively increased across stages I, I, and Ill, while serum BMALI mRNA levels progressively decreased (F=
33.532,22.012, 72.544; all P<0.001). The mortality subgroup exhibited significantly higher serum CITED2 and NSUN3
mRNA levels, higher APACHE 1I scores, higher SOFA scores, and higher serum creatinine levels compared to the survival
subgroup, while serum BMALI mRNA levels were significantly lower (¢X°=7.514, 7.639, 7.732, 9.627, 6.264, all P<0.001).
Serum CITED2 was positively correlated with APACHE II and SOFA scores (r=0.512, 0.508, both P<0.001); serum NSUN3
mRNA was positively correlated with APACHE I and SOFA scores (r=0.506, 0.513, both P<0.001); and serum BMALI
mRNA was negatively correlated with APACHE Il and SOFA scores (r=-0.527, —0.519, both P<0.001). Elevated CITED2,
NSUN3 mRNA, APACHE 1[I score, and SOFA score were independent risk factors for poor prognosis [ HR(95% CI)=2.078
(1.353-3.192), 2.343 (1.458-3.765), 2.436 (1.763-3.366), 2.651 (1.777-3.954) ], while elevated BMAL1 mRNA was an inde-
pendent protective factor [ HR(95% CI)=0.314 (0.172-0.572) ]. The AUC values for predicting poor prognosis in sepsis-asso-
ciated AKI patients using serum CITED2, BMAL1 mRNA, NSUN3 mRNA individually and in combination were 0.794,
0.814, 0.810, and 0.916, respectively. The combined assessment demonstrated superior predictive value compared to individual
markers (£=2.780, 2.084, 2.435; P=0.005, 0.037, 0.015). Conclusion Patients with sepsis-associated AKI exhibit elevated
serum levels of CITED2 and NSUN3 alongside decreased BMALI levels. These three markers correlate with disease severity
and poor prognosis, potentially serving as biomarkers for predicting 28-day mortality in patients with sepsis-associated AKI.

[ Key words]  Sepsis; Acute kidney injury; CBP/p300 interacting transactivator 2; Brain and muscle Amt-like 1; NOP2/
Sun RNA methyltransferase 3; Severity; Prognosis

W BERE & — e B A= A (9 A B D) RE R A%, 7 Ik 2
JERHE T, BN 2 B 2 —" WA
KA 45 (acute kidney injury, AKL) B & 5k R
i, H 2 AKT 2 J S 510 B, ml ik — 20 40 B T g
LR, IRTHE 0 A8 2 A BE T R P R, kg
VA e R0 R0 B ™ o A B N TR0 TS A R A= 9
FEbRZECE S, B & ED R CBP/p300 AHHEAFE
AP B 2 (CBP/p300 interacting transactivator with
Glu/Asp-rich carboxy-terminal domain 2, CITED2) /& —
S 5RO AGE RSN e EH . Hid &
IR AT A S B NVE B R 20 B A AR R IR AR
I RE B Ao R A S L, AT AR 2 Je B AH G AKT 1Y
KA RIES . Wi- WU 55 2 A i St R -
1(brain and muscle arnt-like 1, BMAL1) &&—Fh JC 5
R T, S HIE R R R 2RI R, AR
5 i, BMALL 7ERREEAE 15T 19 AKT i 3RIK FEAR, IFXT
JEREAE 15 ) AKT B A RIPE T . NOP2/Sun RNA
L8 % i 3 (NOP2/Sun RNA methyltransferase 3,

NSUN3) & —Ff A5 RNA 454 1 56 RS B Pk i) &
FITE, 25 20 B 266 B 200 it 35 o o 00 % S pe R s i R
NSUN3 (43876 A o e 0 AR 56 AKT it J > 3%
F R 5 ARG BT MR AE T & AKT B I
7 CITED2 .BMALI }2 NSUN3 Bk F-7284k, I 483F
H5 BEWNE MG R IREWF

1 #&RERHZ

1.1 IGIREERE HEH 2023 4 2 H—2025 4 3 A5 %
TEPE A R AR = Bt T AE B 2A RRIRA 1) B RE I & AKT
FRE 123 BAE N MeERAE AKT 41, 55 e B30 B e WAc i
YRl REAE SR A 115 IR e R 20 | ek
123 VR e T B ZH 3 4L PR R A, 22 70488
THER X (P>0.05) , A AT HPE, WL 1, AR 3k
FREE RS T 2 51 234t v ( K202302-19) |, 5238 3 /85
KB R BB ARG R A,

1.2 WEHIERbRE (1) M AbRAE . QITFAE AT S
WEEIE L Wi bR o7 | M REAE AKT 45 A e ae " K&
AKT ZWibsifE™ ; @ BeRT 1] >48 h; B &k 2 A B it
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R RF IR MIEAE L BREEAE AKT LIl R BB 4R

Tab.l Comparison of clinical data among the healthy control group, the sepsis group, and the sepsis AKI group
W H fEFEXT A (n=123) WA (n=115)  WKEIE AKI 4 (n=123)  F/ax*{H PiH
(%) ] 5 60(48.78) 58(50.43) 65(52.85) 0.411 0.814
s 63(51.22) 57(49.57) 58(47.15)
AR (Rxs, %) 62.24+8.03 62.85+8.19 63.07+8.52 0.333 0.717
BMI( z+s,kg/m?) 21.87+2.34 21.96+2.42 22.46+2.55 2.077 0.127
JGHE (s, d) - 7.05+1.18 7.11£1.26 0.379 0.705
HHEHI(%) ] it % - 12(10.43) 17(13.82) 1.967 0.742
THIL R GE - 32(27.83) 31(25.20)
I 15 A - 21(18.26) 26(21.14)
Z ki - 28(24.35) 23(18.70)
oAl - 22(19.13) 26(21.14)
GIREL B (%) ] (103 - 39(33.91) 49(39.84) 0.895 0.344
WEIR I - 28(24.35) 37(30.08) 0.984 0.321
LR - 14(12.17) 18(14.63) 0.309 0.578
UTLEIRG TN 36(29.27) 37(32.17) 39(31.71) 0.275 0.872
P [ (%) ] 23(17.89) 20(17.39) 22(18.70) 0.071 0.965
FREBG L[ (%) ] - 2(1.74) 4(3.25) 0.109 0.741

1] <24 h; @I R FERE 8, (2) HEBR bR . O A5
RIS AKI % ; @Eﬁkﬁﬁﬂﬁﬁﬁﬁaﬁﬁﬂﬁl |50 5 ; BFETE
LA EAE I 2 @A B R sl 8 E B O ABE
J& 72 h WAET 3 ; @ FE A R g s DAL A 5 IR
At ; OFFAE MR RGN . A B SR & .
1.3 WS bR 5 vk
1.3.1 L& CITED2 AKFAGI . SRAE T 3238 & (faE
X BRZLRAS 2 B, Bk B0 S R BERE AKT B3 ALK
H ) 2s & I &k i 8 ml, 250> (3 000 r/min, 10 min, &
D42 8 em) B BUMLYE , T -80°CIRA R4, KA
ELISA SEAGI I3 CITED2 ( K2 A1 4 Wkl A BR 2
FHRA £, 5849 RC-P934900 ) 7K -, ™ & $i i3 1] 45
TREERAE B Jm T REAR X [ 24 70 TS ( L) A FR
N) S SpectraMax Mini 450 nm A0 5E WG REE 3
. CITED2 /K,
1.3.2  IfiL#% BMALI ,NSUN3 mRNA #H X 2% 35 7K - 46
LB bR i SR FH qRT-PCR &G il 1f 3 BMALIL
NSUN3 mRNA #HX}RIBIKF-, i ] TRIzol 1245 ( -1
RERRAED) TR A FRAE] L 185 15596018 ) $i Bl 175 £
RNA, 300 5% Sk il & (b @04 B W AR e A R
INFE]LBS AT301-02) Al sk ¢DNA, fdi FHqRT-PCR
BN (b 5T R Gl A W R B ey A7 PR A | B
Mini8 Plus) %} BMALI ,NSUN3 mRNA ( 7 %¢ #4 2k /R
IR BR AN L 585 K0252) 51 HY PCR S TR
EYIRATY PR R RN A LB 514
JPHILER 2., u GAPDH NS, fli ] 24 1153 A
X ik

%2 BMALI NSUN3 514351
Tab.2 BMAL1 and NSUN3 primer sequences

B L5149 IEL)

BMALLI 5'-TGACCCTCATGGAAG-  5'-GGACATTGCATTGCA-
GTTAGAA-3' TGTGTG-3’

NSUN3 5'-GCCTGAAATGTTTGA-  5'-GAAAGCGTGCATGTA-
CAAGGTGT-3’ GAGAGT-3’

GAPDH  5'-AGGTCGGTGTGAACG- 5'-TGTAGACCATGTAGT-

GATTTG-3'

TGAGGTC-3'

1.3.3 I R B TS TEAL . 2 IR AKT 43 195 1 b
HEDS B IMEEAE AKT BRE 4R T3 (45 1) | 10451 (40
i) I3 (38 i) s i s 28 d N AEAEIE I, 43
AETEIAH (81 1)) FET-WV.4H (42 f4]) . APACHE I F
A3E 3 AL ( S AR BT A ARG VR4 1R e
FERBLTEY) | MG 0~71 43 PB4l e, $em B
JRTEHER ) SOFA P/ 35 6 >3 B R 40 (W %
L EE EER g EER S SE), B a0~ 24
oy PEoriE AR R B E R E

1.4 itk W SPSS 27.0 A4 drgds it
BOFR SRR B (% ) FoR 4L IA] e R v K
B AR A IER TR TOR DL vxs 3R, 2 1] AR
K ST FEAS ¢ K5, Z2 40 R FE SR F K5 5 Pearson
AHE 2 %% 43 H7 13 CITED2 . BMAL1T mRNA , NSUN3
mRNA /KF5 APACHE 113743 SOFA 143 B AH X 5
ZHZ Cox 111953 H7 52 i I EE0E AKI f8 35 Bl 1 [
%2 TAEHE (ROC) i1 £k 23 #7 1L %% CITED2
BMALI mRNA NSUN3 mRNA 7K Fil il e 8 5E AKT i
HEWEARRIME, P<0.05 HESAESGITFE X,
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2 F R

2.1 341} CITED2 . BMAL] mRNA NSUN3 mRNA
KO- L il BREXT IR | e 4 | e T AE AKT 4 Ifi
7% CITED2 NSUN3 mRNA /KFAK KT, I3 BMALIL
mRNA ZKPARKFEAR (P<0.01) , W3 3,

R3O R M AL WEFEAE AKT 41 If % CITED2
BMALI mRNA NSUN3 mRNA /KA (71s)

Tab.3  Comparison of serum CITED2, BMAL1 mRNA and
NSUN3 mRNA levels among the healthy control group,
the sepsis group and the sepsis AKI group

4 5 % CITED2(pg/L) BMALI mRNA NSUN3 mRNA

R AR 2 123 0.69+0.11 1.05+0.16 1.02+0.14

W HEhE AL 115 1.12£0.13* 0.74+0.10° 1.37+0.19°

MEERE AKIT 4 123 1.36+£0.22% 0.58+0.09%  2.14+0.33%

FA8 544.535 478.098 728.950

Pl <0.001 <0.001 <0.001

T ST R LA, * P<0.05 5 5 eI 20 LL %%, " P<0.05
2.2 N[ADIE FR BE MR FERE AKT AR IV CITED2

BMALI mRNA NSUN3 mRNA A 1 #9 . 1# .

I HA R EF5E AKT B2 I35 CITED2 . NSUN3 mRNA 7K
AR T, L7 BMALL mRNA 7K AR R BRI ( P<
0.01), 0.3 4,

R4 REREEE AT AKT B L7 CITED2 . BMALIL
mRNA _NSUN3 mRNA 7K Fb 4%

(xs)

Tab.4  Comparison of serum CITED2, BMAL1 mRNA and
NSUN3 mRNA levels in AKI patients with sepsis of dif-
ferent disease degrees

5349 % CITED2(pg/L)  BMALI mRNA NSUN3 mRNA

| 45 1.18+0.19 0.69+0.11 1.93+0.29

I 40 1.36+0.22° 0.58+0.09* 2.12+0.34*

Il 26 38 1.57+0.24% 0.45+0.06* 2.41+0.36™

F1H 33.532 72.544 22.012

P1H <0.001 <0.001 <0.001

.5 T, P<0.05; 5 T W1 HL#, P P<0.05,

2.3 ARG MTERE AKT B F IR TR LR 54
TEW2H HeAs AU T 4H He % APACHE 11 43 SOFA
4% K i LI . CITED2 . NSUN3 mRNA 7K FF 5, 1l 17
BMALI mRNA /K-FR#E(R(P<0.01) , L3 5,

RS AFUH ST AMREE AKL £ I R GORHE

Tab.5 Comparison of clinical data of AKI patients with sepsis between the survival subgroup and the death subgroup

moH WA (n=81) BT (n=42) /x? P{E

TR B %) ] 5 42(51.85) 23(54.76) 0.094 0.759

& 39(48.15) 19(45.24)
RIS (45, %) 62.84+8.76 63.51+8.05 0.413 0.680
BMI(z+s,kg/m?) 22.43+2.56 22.51%2.53 0.165 0.869
B[ %) ] Jii & 9(11.11) 8(19.05) 4.077 0.396

T R Gk 20(24.69) 11(26.19)

JiE RS 5% 16(19.75) 10(23.81)

B30 15(18.52) 8(19.05)

oA 21(25.93) 5(11.90)
BIHE[HI(%) ] o 1L 31(38.27) 18(42.86) 0.243 0.622

WE RS 23(28.40) 14(33.33) 0.321 0.571

LI 10(12.35) 8(19.05) 0.994 0.319
APACHE M43 (%+s,47) 19.56+4.98 27.23+5.65 7.732 <0.001
SOFA P43 (x+s,53) 10.16+2.54 15.23+3.17 9.627 <0.001
BNEAREIEI[ B (%) ] 9(11.11) 7(16.67) 0.754 0.385
1A TE LRI [ (%) ] 46(56.79) 22(52.38) 0.218 0.641
ML WLET (s, pmol/L) 304.16+39.45 352.74+43.28 6.264 <0.001
ML A (wxs,g/L) 110.61+25.28 105.13£23.59 1.166 0.246
FEF (3+s,2/L) 31.95+4.68 30.34+4.52 1.830 0.070
C B (x£s,mg/L) 87.39+15.23 91.42+16.51 1.352 0.179
FAIM 4 (%5, x10° /1) 12.67+3.01 13.43+3.09 1.316 0.191
ML/ (x5, x10° /1) 155.73+26.49 156.28+26.61 0.109 0.913
CITED2 (i+s,ng/L) 1.25+0.21 1.5620.23 7.514 <0.001
BMAL1 mRNA (#%+s) 0.63+0.10 0.49+0.07 8.095 <0.001
NSUN3 mRNA (i+s) 1.98+0.32 2.46+0.35 7.639 <0.001
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2.4 [Ifil¥ CITED2 . BMALl mRNA NSUN3 mRNA /K-
5 APACHE [11F4) .SOFA PF43 UM et Pearson
K43 s, METEAE AKT HR 5 1ML 7% CITED2 \NSUN3
mRNA 70515 APACHE 11 ¥4 SOFA PF4r S 1EAHE,
17 BMALI mRNA 5 APACHE 1[I ¥£4) . SOFA P¥/r5
A (P<0.01) , W3 6,

%6 M5 CITED2, BMALI mRNA . NSUN3 mRNA /K % 5
APACHE T 145 SOFA PE4- 1 4H 4%

Tab.6  The correlation between the levels of serum CITED2,
BMALI mRNA and NSUN3 mRNA and APACHE II
score and SOFA score

P CITED2 BMALI mRNA NSUN3 mRNA

i P1H rfi PMd r i P1A
APACHE TTi¥4> 0.512 <0.001 -0.527 <0.001 0.506 <0.001
SOFA P43 0.508 <0.001 -0.519 <0.001 0.513 <0.001

2.5 ZHFE Cox BIHAHT M MERIE AKL B35 B5
IR 2 DUBREEAE AKD B35 WG AN R (RAE . A 17 =
0,561-=1) NHA R, LRGSR H P<0.05 T H M H
At (EE A, RERA) #1722 E Cox MIIH 43
Mr, 45 5 W7k APACHE 11 3743 & . SOFA i 73 & .
CITED2 /& \NSUN3 mRNA & &M #EAE AKI & T )5
AN BT ST G 2 BMALL mRNA 252 h 7 (540 A
£ (P<0.001), 0.5 7,

&7 ZHER Cox AT MERAE AKI B S B H R
Tab.7 Multivariate Cox regression analysis of factors influencing
poor prognosis in sepsis-related AKI patients

975 BIH SEMH Waldf§ P{H HR{H 95%CI

APACHEIIF43#  0.731 0.219 11.154 0.001 2.078 1.353~3.192
SOFA T4 0.851 0.242 12.379 <0.001 2.343 1.458~3.765
T ILEF = 0.367 0.289 1.610 0.204 1.443 0.819~2.543
CITED2 & 0.890 0.165 29.118 <0.001 2.436 1.763~3.366
BMALI mRNA & -1.158 0.306 14.330 <0.001 0.314 0.172~0.572
NSUN3 mRNA & 0.975 0.204 22.840 <0.001 2.651 1.777~3.954

2.6 L% CITED2 . BMALI mRNA NSUN3 mRNA 7K°F-
T e B AE AKL B E TG A R BN E 26 i
CITED2 . BMALI mRNA NSUN3 mRNA 7K ph K 3¢
A TN REAE AKT B3 S A R A9 ROC #igk, T4
M2 F AL (AUC) , 45 R BRI CITED2 , BMALIL
mRNA [NSUN3 mRNA gl Jz = 3% B4 1000 ik 25 4
AKI B TS A R B AUC 43914 0.794 ,0.814 ,0.810
0.916, =FHEK AL T4 H A B0 M E (Z/P =2.780/
0.005 .2.084/0.037 .2.435/0.015) , W3 8 & 1,

£ 8 IMiF CITED2 . BMALI mRNA NSUN3 mRNA 7K 35 i fif
FAE AKL BE A RN E
Value of serum CITED2, BMALI mRNA, and NSUN3

mRNA in predicting poor prognosis in patients with

Tab.8

sepsis-associated AKI

7%

EEI S EAEEMIE  AUC 95%CI  TEE FERE e

CITED2 1.38 pg/L  0.794 0.711~0.861 0.786 0.679 0.465
BMAL1 mRNA 0.55 0.814 0.734~0.878 0.691 0.765 0.456
NSUN3 mRNA 2.18 0.810 0.730~0.875 0.786 0.716 0.502

SHBA 0.916 0.853~0.959 0.929 0.753 0.682
Lor — = 7
- .-'r'r /,
0.8 I _,.r._.__TJ -
iy ."H ,/

M 0.6 l :':-_-'j R
> 'r Vs
| s
P ,'
L d e -

B
0.4 CITED2
¢ —— BMAL1 mRNA
: --- NSUN3 mRNA
2 SHBS
- BE%

1 | 1 I
0.4 0.6 0.8 10

15

B 1 iy CITED2 ,BMALI mRNA NSUN3 mRNA 7K F- 7 fife
BEAE AKI 8 TS A KL ROC 4R

Fig.1 ROC curve for serum CITED2, BMALI mRNA, and

NSUN3 mRNA predicting poor prognosis in patients with

sepsis-associated AKI

3 4t it

CITED2 J&—Fh LA S35 B 7, RIVE AT T N
20 AR 3 AP R PR I A I KRE 1A & IR YT
#4540 Kunkemoeller 25 BF5 7 | 704 PR i IR 45
T CITED2 752 3k A] 10 il e 40375 5 IR 0 1k, ol 20 Jle
B EZRIEY 2 £k, Wi BE W o B LI 3 3 B
(PI3K) / Akt {5538 AWl P Bz Jge B 2 A5 1% 5 e &
BN B AN B RAEPT, 5E  R DhRE R A, R i
RIS I &0 & A . CITED2 8 nl i i 4 il 15 5 5% 5
FE SRR T 1 TR T 1R TR
TR R R0k, DRI ML AT B AN AR RS 1 26
LI, 7E E21 Se KPR ) BRI 41 21 CITED2 RNA
S CITED2 25 1 4 Ji W 3 IH &, AT i — 25 35 - AKT
B ARG AE R B oK, i CITED2 /K
LN TR 2 < BT AE 4 <M FAE AKT 4L T = fa 3,
H T W< 1W<, 3T Deng 23 HFSEHEN , CITED2
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Fik FIRRTREE AL AKT 15 538 B 5 B /NVE R
FELAY DI RE R A, 32 17T 0 B 8 M s I O a6 40 ke A=
R, AW K, CITED2 TF i B IR EEAE AKI
HUGA R B2 ma B 2, #2878 CITED2 7 58 23 5% i ik
BRAE AKL B E TS A R, HoK TR T e &S E AKI
e PE R, S EOHUS N RXUS SN,

AR I, B HE 2R L5 e AE 14 2 s R0 ™
FRLEH YA C, BMALL J& /572 3 45 1 % il ¢
HRLH R T, 5 I RERE RGP DR 5 £ P A IR
RRERGEGLA K, L VW R, 16 M
JH V') S 1 0 2000 6 R0 AT Kupffer 40 Jfd 7, BMALL 3%
IR U B AT A TR DA S I R e B A 1
S A B R MR N Z 88 E W, B h
BMALIL &t = i 0] |8 CXC 5 #afbH 7l ik 2 5%
ik, IS5 HA AR 2 AL R R A ZE 4 | Rk 4
R ANBEBIEIE 1, 1t — 5 i) e 75 o A I 34557
ARSI B, BMALL 5 28 40 2550 S B0 R0 g
Wit A PE T RE RS A G, 2 AR UL bR AR T T, e
BE YL BMALL R 8GAITRITHE . ABFSE
SERYE AR 45 FAHRL, I BMALL mRNA /KF2
fat BT REZH > I 2 S R B AKT 4100 T e B
Bl T 0 2 T R A1, 2 9 BMALL IR 35 5 9% 1 ™
R HA — 0 IR (H ARG A WA 7 i e AN
(]S [] 052 A9 I BMALL 7K A2 4k, 7T 68 0 2 58 8 R
WO S A AR fk, AN ARAFSE A & 3, BMALL T
e S FRARMEREAE AKT S TS AN RXUESE , #2278 BMALL
IRES SR EEAE AKI B H Bl5 A EM R, AL
AfEE BMALL 323k T R S 2O IE ] YAP £k, JF
43 Hippo {55 538 A2 7F B /NGB Bz 40 45 40 Fn 4k B
T2, RO B AE BB T N E . MY R, BMALL
Al A O B/ MR R 1 53 15 5 3 A i B 2 A
FEFHPIETT ) ATREIR R & BMALL ZKF TR ]
R Ao 0 1) 2 1 U0 B PR B 1 53 4 A G R
F1 1 IR ZRL A0 7 | 98 1k BN K 4 M gl T,
— NG AS BB

NSUN3 J&—FPZ YJhaEREE, Al 8757 mRNA F20E M1
FIERRART, [ NSUN3 38 1] A S 4ki {4 (RNA H 5-
FH R IE (mSC ) 18 M I8 42 4R 4 3y 1 0 4 i fig 1
R, WIS SR, NSUN3 54025 0L f e 26
B AN R RIAR R AT F P Wang 452 HF5E B
T 2P R84 K SRR TR0 iy 28 2R i 22 R i g A ik
I35 PN B AL b, NSUN3 35 B3, 4 il NSUN3 3£
IR AT REAR AR R AT IR Dl Ml s R B, A
WF5E & B, MeR79E 4 17 NSUN3 mRNA ik T+,

FEMRFEAE AKL 0 rhifE— 20T WA 1 W< T < 1
1, %9 NSUN3 I g2 5 i e Ek R i, o
MR o NSUN3 4510 mSTAKI &4 n] 5458 2 4 I
N PEDIREZE AL, SR &8 B R 07, 5% AKL &
AR R ARBFSEAE R BN, NSUN3 mRNA Fii5 £ i
INMEERAE AKT £ 35 FiUS AN R4 AU , $2 7~ NSUN3 5 ik
FEAE AKI 8 Wl J5 A OC, UM, A % & i,
NSUN3 A fi¢ #F ROS F R I3 1% PI3K/AKT i %, 1M
PI3K/AKT 38 F§80E AT -5 M1 E Wi Ak Ak, i — 20
JIEE S M0 PR B, IR B D RE L3 , S EUHIUS A
AR, BB FET XU T
AWEFELE R BN I3 CITED2 NSUN3 mRNA 7K
-5 APACHE I 143 SOFA 143 & 1F A4H 3¢, Il 7
BMALI mRNA 5 APACHE II #¥4) SOFA ¥4 5 i 4
X, % & APACHE Il ¥4y .SOFA TE43 5 i AKI
H I AR B AT G, #2878 CITED2 , BMALL , NSUN3
SRR MR E ORI E B, 5 B R A R
81227 JESZ CITED2 , BMALI mRNA , NSUN3 mRNA
Al RETMF 2 5 MAE AKL B E R IR TS AR
HE— 2 2 ROC #h £k & B, 17 CITED2, BMALI
mRNA NSUN3 mRNA B4 FUil ik #0E AKI £ 3 28 d
WAET A TN BB T Bl b, 487 = 2 36 & A
AT B SO A, A R TG R S ATR YT 7 5, el
S E AN
4 4 i
g5 bk, WS8R AE IF & AKI B3 1L CITED2
NSUN3 7K F-FF 5, BMALL 7K R B, = 3 5% 17 2
B WG AN RA O, 30T R I AR i e B E IF & AKT
B 28 d WAL T A Y da bR, (EASHIESE B FEAS & fiw
/NPT REFETEIR I 3R T4, S B ES IRAE TEm Aar , 07e
VAR A 525 7] B A B 5Y W R B B CITED2 , BMALL
NSUN3 7 i 824 3 & AKI g BRI FHLH . KA
WFTH— Y KA 3G 2 7 O I RS,
DABHIEARF ST 255 IF 456 il sh P SR R AR R H:
PRI, LLSE 38 AH G UE SRR &
38 52 T A VR 575 B TC R 25
1EE S Ek A B
% T T R SO, SR T, SR T 8
BAEAL 5 AT, B SUB T ) A PERMEAE IR SUB T Ak
GEit 30T SEAT ST 3 T8 s % 4 48 . PORHS AR B o ik 2
5531 ; @ik R BIRE
5% 30k
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Y TN e 7 AR 7 FR B R AR MODS URLRE, 48R MODS 4L 4RI A IFBEIRR Lo IR A B e A BE G o
RIS IR TEPEIR LT 20 Mk A4 10 548 M@ B 1745 1T (APACHE 1) 1F4) % 5% 2% B 2 38 T4 (SOFA) T 43 % cfDNA |
CitH3 \MPO NE 7K V-3 & F-4E MODS 2H (/P = 2.342/0.020,4.707/0.030 ,4.046/<0.001 ,4.222/<0.001 ,5.131/<0.001 ,
3.630/<0.001,3.512/0.001 ,3.728/<0.001,3.210/0.002 ) ; & JF- Bl IR 9% VR A 1% 4  APACHE Il ¥F 73/ . SOFA 143 |
¢fDNA 7 . CitH3 & \MPO 7 NE 55 /& Me & Mk 78 5 % & 4= MODS iy ik <7 /& 6 [ [ OR (95% CI) = 2.187 (1.007 ~
4.750) .2.123 (1.031~4.373) .1.178 (1.055~1.315) .1.615 (1.226~2.127) .1.010 (1.001 ~1.020) .1.035 (1.014~
1.056) .1.045 (1.022~1.067) .1.012 (1.004~1.035) ] ; il 7% fDNA ,CitH3 ,MPO NE 7K 5l K DU 25 5% 700 e 2 14
PRTE 3 &R MODS By hZE T AL (AUC) 439124 0.628 .0.642.0.610.0.600.0.806, U154 15l 1435 Ak w5 T U % 24
MAGI ( Z/P=4.056/<0.001,3.816/<0.001 .4.720/<0.001 . 4.814/<0.001) , £&&i& Il ¥4 fDNA  CitH3 MPO NE 4
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Predictive value of serum NETs-related markers for multiple organ dysfunction in patients with septic shock Chen
Nie, Zhao Shuyue, Yang Dejian, Yan Dong, Dai Zhonghong. Intensive Care Unit, Chongzhou People’s Hospital, Sichuan,
Chongzhou 611230, China
Funding program Sichuan Province Science and Technology Project (2023]JDR0209)
Corresponding author: Dai Zhonghong, E-mail: 83336517@ gq.com

[ Abstract] Objective To investigate the characteristics of serum neutrophil extracellular traps (NETs) in patients
with septic shock and their predictive value for the risk of developing multiple organ dysfunction syndrome (MODS). Meth-
ods This prospective observational study included 212 patients with septic shock treated at our hospital between May 2023
and May 2025. The patients were divided into a MODS group and a non-MODS group based on whether MODS occurred
during hospitalization. Basic clinical characteristics, septic shock features, treatment details, and serum NETs markers at admis-
sion were collected and compared between the two groups. Multivariate logistic regression analysis was used to identify inde-
pendent factors associated with MODS in septic shock patients. The predictive efficacy of individual and combined NETs
markers for MODS in septic shock patients was evaluated using receiver operating characteristic (ROC) curves and the area
under the curve (AUC). Results The MODS group had higher age, proportion of diabetes comorbidity, proportion of mixed
infections, Acute Physiology and Chronic Health Evaluation II (APACHE II') scores at the first diagnosis of septic shock after
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admission, Sequential Organ Failure Assessment (SOFA) scores, and serum levels of circulating free DNA (cfDNA), citrulli-
nated histone H3 (CitH3), myeloperoxidase (MPO), and neutrophil elastase (NE) compared to the non-MODS group (¢/X°/P=
2.342/0.020, 4.707/0.030, 4.222/<0.001, 5.131/<0.001, 3.630/<0.001, 3.512/0.001, 3.728/<0.001, 3.210/0.002). Diabetes comor-
bidity, mixed infections, higher APACHE 1I scores, higher SOFA scores, and elevated serum levels of ¢fDNA, CitH3, MPO,
and NE were identified as risk factors for MODS in septic shock patients [ OR(95% CI)=2.187 (1.007-4.750), 2.123 (1.031-
4373), 1.178 (1.055-1.315), 1.615 (1.226—2.127), 1.010 (1.001-1.020), 1.035 (1.014-1.056), 1.045 (1.022-1.067), 1.012
(1.004-1.035)]. The AUCs for serum cfDNA, CitH3, MPO, NE, and their combination in predicting MODS risk in septic
shock patients were 0.628, 0.642, 0.610, 0.600, and 0.806, respectively. The combined prediction of the four NETs markers
demonstrated the highest efficacy (Z=4.056, 3.816, 4.720, 4.814, all P<0.001). Conclusion Serum levels of NETs markers,
including cfDNA, CitH3, MPO, and NE, are significantly elevated in septic shock patients who develop MODS and are inde-

pendent risk factors for MODS. The combined detection of NETs markers provides a new approach for the early clinical pre-

£ 299 -

diction of MODS risk in septic shock patients.
[ Key words)

i B AR B IR 5 | R Y 4 B A BN 2R
fiE, J& T llm R UL 2 fE EAE, H 30 d AR E & T
T e B AR SO AN 2 T Re AT
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TR HEZE B 2L (2023-068-21) , 3 Fl/ ok 5 0 4
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1.2 JREBERERRE (1) IAFRHE . OFF A Sepsis3.0
PREEPE R SIS Wi bR A7 7E BB R L U, SOFA
I3 =2 43 Wi <90 mmHg 83 FH 3K (MAP) <

Septic shock; Multiple organ dysfunction syndrome; Neutrophil extracellular traps; Prognostic value
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Tab.1 Comparison of clinical data of patients in the MODS group
in the non-MODS group

4 MODS 41

MODS 4

meoH (n=126) (n=86) P
B (%) ] B 65(51.59) 48(55.81)  0.367 0.545
o 61(48.41) 38(44.19)
AERY (x2s, %) 54.77+8.92  57.70+8.97  2.342  0.020
BMI( x+s,kg/m?) 22.39+1.30  22.31+1.30  0.431  0.667
TR (x2s,d) 5.67£2.12 6.23£1.56  1.945 0.058
i IR, 68(53.97) 48(55.81) 1.892  0.389
[(B(%)]  MEREG: 30(23.81) 25(29.07)

Hifl  28(22.22) 13(15.12)

a5 FILE  46(36.51) 35(40.70)  0.380 0.538
[B1(%)] BERIR  27(21.43) 30(34.88)  4.707  0.030

TR 21(16.67) 18(20.93) 0.619  0.431
WA 5 40(31.75) 32(37.21)  0.785 0.375
PRI 35(27.78) 28(32.56)  0.543  0.461

65 mmHg B¢ 45 A FE 2R T B =40 mmHg, 75 FH 2
S IR (SRS WS YY) 4E+F MAP =
65 mmHg, ZIPKIMFLEZ >2 mmol/L; Q4E#>18 %, (2)
HEBRBRIE : OE I B ; @6 I8 PE B Dhe s, A
BERTCATIEENTIA T ; @& IF B B e thgn; @A
BErT 1N A BRI TR b QRS Bt 55
R R 2 R BUA v @ AT YR B LI £t

1.3 s bR5 75k

1.3.1 MeREEAR a8 S IA T G DLICEE - 0 5k AR 5 K
YL (R MR I WA PR R G ML S ) B0 i AP S
CRE M/ BT B W) R A R (=2
i J A SR Y ) A B S B IR B A2 IR B R K S B Y
APACHE I ¥F43 (£ 7 2otk A B 22 0E 4% AR I8 1743 A
PP FRICITE A 3 AR5, B 0~ 71 43, (e
FORIG O ) F SOFA 14 ( IR B i P
DA P2 EIE 6 A X A8 B DI REUEAT R4, B
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FLZHEE 1 H3 (CitH3) | #fiid S AL P (MPO) | e hr
B B (NE) ZKF, ELISA WAl & ¥ A L
ML AE PR A IR A | (5845 JL58240 , 148343
JL11580 JL12352) , /™A e HR 0 & 156 BH 5 R A T 484
i FH Spectra Max Mini ZINRERGFRAE 450 nm KT
5 T O B A, AR AR I e H B A AR i T R
1.3.3  MODS PFAf . AR ek R bt MODS %43, £ T fifi |
B GO I P2 6 AN E RATIRERE A
BRI, B B DI RE B AT FE BT 0~ 4 43, BT
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1.4 Silsadrss R SPSS 26.0 #4443 Mk
P o THECTOR AR SR B L (% ) FR7 , 4L 1R) H 3SR
x> K5 FF A IES A BT R L ves 2 4
8] FE AR AR ST AEAS ¢ K256 5 2R Pearson A P 56
ST NETs #5495 MODS 2 A e £
& Logistic [HIE/HT I3 MK 5 855 & £ MODS 5%
mi R 2R 5 52 3 TAEARAE (ROC) M ZIFAN L7 NETSs
HHOCHR 7540 T Jie 7 M UK v S8 5 kA= MODS 1AL RE .
P<0.05 WZEFAGIE XL,

2 &% B

2.1 2 4L EE AR TR A I AR T IR O A
MODS 2R ARGt il | A BE 5 1 2 M8 MR v
I APACHE T ¥E4r &% SOFA ¥E43 17 T4 MODS 41
(P<0.05 B, P<0.01), 2 #H oAb fife 75 7 K v 9 15 K%
BITIEO L, 2R RG24 L (P>0.05), L
%2,

¢fDNA | CitH3 . MPO | NE 7K -3 5 APACHE Il 343,
SOFA PF4r 2 IEAHSE (P<0.01) , WL 4,

2.4 ZHNE Logistic 8154387 Ik 2 PEK 58 8 &k
MODS (g R 2 DIMEE AR i 5 & 2E MODS
A LA ERGEH P<0.05 T H oy [ A8 g FT 2
% Logistic [1H 4317, 455 o . & 0 IR W TR & 8%
Yt APACHE Il 3743 5 .SOFA 34355 . cfDNA & . CitH3
= MPO & NE &2 MR T 3 & A4 MODS Ryl
SLIERE IR E (P<0.05 B P<0.01) , L& 5,

&2 A MODS 415 MODS A eREPE IR v 8 #01 Bdf T s il
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Tab.2 Comparison of the conditions and treatment characteristics

of patients in the non-MODS group and MODS group

9 MODS 4H MODS 4

on (n=126)  (n=gs) /AP
JEGIRALL 1 (%) ]
it 68(53.97)  48(55.81)  0.070  0.791
JE I 56(44.44)  40(46.51)  0.088  0.767
TEXN 22(17.46) 13(15.12)  0.204  0.652
1L 26(20.63)  18(20.93)  0.003  0.958
FOREFIE (%) ]
22 B TR 62(49.21)  46(53.49) 0.375  0.540
B2 PR 44(34.92)  29(33.72)  0.033  0.857
EH 23(18.25)  15(17.44)  0.023  0.880
ks 22(17.46)  15(17.44)  0.000  0.997
TR 40(31.75)  39(45.35)  4.046  0.044
APACHEIRTS>(z2s,43)  19.85£3.21  21.92+3.90 4.222 <0.001
SOFA PE43 (x+s,53) 5.92+1.02  6.95£1.90 5.131 <0.001
MAETE L 1(%) ]
Z M 92(73.02)  68(79.07) 1.012 0314
EHE FIRE 74(58.73)  56(65.12)  0.879  0.349
B R 32(25.40)  20(23.26)  0.127 0.722
HUBGE I E] (22s,d)  6.09+1.04 5.92+1.05 1.156  0.249

F® 4 MG NETs b5 MODS 7B f9AR G
Tab.4 Correlation analysis between serum NETs markers and the

degree of MODS

2.2 2 4IMIE NETs bRl ® /KL MODS 4 & . b APACHE I1 45 SOFA P57
N . . 7N
IM7E ¢fDNA . CitH3 \MPO &% NE 7K 38 FJE MODS ) rfi P rfi P
4k . - ¢fDNA 0.535 <0.001 0.578 <0.001
AL %(id) 0ol )_’ LESE . CitH3 0.423 <0.001 0.559 <0.001
2.3 IfliE NETs br&E¥5 MODS 2 B (1) A 5% 43 B MPO 0.411 <0.001 0.601 <0.001
Pearson A ¢ V£ K 56 ¢ B | Bk B MK o 3 1L NE 0.397 <0.001 0.424 <0.001
%3 HE MODS 415 MODS 4 MR FL 38 ME NETs AREPIK T LA ()
Tab.3 Comparison of serum NETs marker levels in non-MODS group and MODS group
A0 1% ¢fDNA (pg/L) CitH3(ng/L) MPO(pg/L) NE (pg/L)
4k MODS 41 126 85.69+32.74 37.64+16.15 40.25+13.21 23.95+13.82
MODS 41 86 105.16+45.34 46.22£19.25 50.99+28.12 31.67+21.21
/P18 3.630/<0.001 3.512/0.001 3.728/<0.001 3.210/0.002
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2.5 I NETs A OCHR S8 Bol iR ek v i s & AR
MODS FUHHE 2l i NETs ik 4 70 0 e 254 fk
T KR MODS 19 ROC #h £k, 315 48 F i f1
(AUC) , &5 R L7 ofDNA | CitH3 \MPO \NE 7K-F-
BAORT R V0 HK A Y e R K S AR B R A2 MODS 1Y
AUC 4391} 0.628 .0.642 .0.610,0.600 ,0.806, U Bk
& T B A5 RE B (Z/P = 4.056/<0.001 . 3.816/<
0.001 .4.720/<0.001 .4.814/<0.001) , WL 6 & 1,

£S5 ZHE Logistic BIHAHT MR AR 7 8% &A= MODS 19
A

Tab.5 Multivariate Logistic regression analysis of the impact of
MODS in patients with septic shock

L B1E SEfH Wald{fE P OR{E  95%CI

AR 0.038 0.022 3.095 0.079 1.039 0.996~1.084
B IR R 0.782 0.396 3.910 0.048 2.187 1.007~4.750
TRA IR 0.753 0.369 4.170 0.041 2.123 1.031~4.373
APACHE Il #¥¥43% 0.164 0.056 8.531 0.003 1.178 1.055~1.315
SOFA PF53 0.479 0.141 11.630 0.001 1.615 1.226~2.127
¢fDNA & 0.010 0.005 4.593 0.032 1.010 1.001~1.020
CitH3 & 0.034 0.011 10.426 0.001 1.035 1.014~1.056
MPO & 0.044 0.011 15.736 <0.001 1.045 1.022~1.067
NE & 0.012 0.004 8.566 0.002 1.012 1.004~1.035

6 LT NETs FHOCHR &) 000 e 1 K v 84 % A MODS
A
Tab.6 Comparison of serum NETs markers predicting the risk of
MODS in patients with septic shock

_ e Youd
15Ok REEWTE AUC 95%CT  URUE RS Ouﬁ'z"
¢fDNA 92.50 pg/L  0.628 0.550~0.707 0.686 0.571 0.257
CitH3 41.30 ng/L  0.642 0.563~0.720 0.709 0.556 0.265
MPO 45.80 wg/L  0.610 0.529~0.690 0.663 0.587 0.250
NE 27.50 wg/L. 0.600 0.523~0.677 0.651 0.564 0.215
Ly 0.806 0.742~0.871 0.814 0.691 0.505
RIS B
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The relationship between serum PKM?2 and SERPINA3 levels and white matter degeneration and cognitive impair-
ment in patients with lacunar cerebral infarction Han Shuang, Wang Jue, Liu Chang, Wang Mingyang. Department of
Neurology, Third Hospital of Heilongjiang Province, Heilongjiang, Beian 164000, China
Funding program Research Project of Heilongjiang Provincial Health Commission (2020-109)
Corresponding author: Han Shuang, E-mail. hanshuang654@ 163.com

[ Abstract] Objective To investigate the relationship between serum pyruvate kinase M2 (PKM2) and serpin family
A member 3 (SERPINA3) levels and white matter degeneration and cognitive impairment in patients with lacunar cerebral in-
farction. Methods A total of 193 patients with lacunar cerebral infarction admitted to the Department of Neurology, the Third
Hospital of Heilongjiang Province from May 2020 to May 2025 were selected as the lacunar cerebral infarction group. Ac-
cording to the Fazekas score, patients were divided into a subgroup without leukoaraiosis (89 cases) and a subgroup with leu-
koaraiosis (104 cases). According to the Montreal Cognitive Assessment (MoCA) score, patients were divided into a normal
cognition subgroup (95 cases) and a cognitive impairment subgroup (98 cases). In addition, 193 healthy subjects from the same

period were randomly selected as the healthy control group. Serum PKM2 and SERPINA3 levels were detected by enzyme-
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linked immunosorbent assay. Spearman rank correlation analysis was used to analyze the correlation between serum PKM2,
SERPINA3 levels and the degree of white matter degeneration and cognitive impairment. Multivariate logistic regression anal-
ysis was used to identify factors influencing cognitive impairment in patients with lacunar cerebral infarction. Receiver operat-
ing characteristic (ROC) curve analysis was used to evaluate the diagnostic value of serum PKM2 and SERPINA3 levels for
cognitive impairment in patients with lacunar cerebral infarction. Results Serum PKM2 and SERPINA3 levels were signifi-
cantly higher in the lacunar infarction group than in the healthy control group (¢#P=15.776/<0.001, 23.092/<0.001). With in-
creasing severity of white matter degeneration, serum PKM?2 and SERPINA3 levels progressively increased across mild, mod-
erate, and severe white matter degeneration subgroups (F/P=22.141/<0.001, 52.482/<0.001). Serum PKM2 and SERPINA3
levels were positively correlated with the degree of white matter degeneration (r,/P=0.621/<0.001, 0.597/<0.001). Serum
PKM2 and SERPINA3 levels were significantly higher in the cognitive impairment subgroup than in the normal cognition sub-
group (/P=10.812/<0.001, 8.986/<0.001). Serum PKM2 and SERPINA3 levels were positively correlated with the degree of
cognitive impairment (r,/P=0.708/<0.001, 0.692/<0.001). Age, elevated homocysteine (Hcy), white matter degeneration, ele-
vated PKM2, and elevated SERPINA3 were independent risk factors for cognitive impairment in patients with lacunar infarc-
tion [ OR(95% CI)=1.432 (1.193-1.718), 2.863 (1.517-5.403), 2.241 (1.406-3.573), 1.865 (1.334-2.607), 2.071 (1.367-
3.138)]. The AUCs for PKM2, SERPINA3, and their combination in diagnosing cognitive impairment were 0.802, 0.825, and
0.907, respectively. The combined diagnostic value was significantly greater than that of either marker alone (Z/P=2.804/
0.001, 2.290/0.004). Conclusion Serum PKM?2 and SERPINA3 expression is upregulated in patients with lacunar cerebral

infarction and is associated with white matter degeneration and cognitive impairment. Early combined detection of these mark-
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ers may assist in the clinical diagnosis of cognitive impairment.
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FERT 1A A N2 45 8 iR T B s DU IR &
LI Lok

1.3 W s 5 07k

1.3.1 Jili B AR VP A . B T Fazekas i 3R P4k 5 Bt
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P A A £ T A MR AR L 5 3 S R R A
SR A (045 TIWL, T2WI, T2-FLAIR J£ 51 ) , IR
ST i g TR FRL BT R A O B A ) X e AT F
GBS E bR AE Y R WA R AE 0 43, BE
ROREUN R R At 1 43, KO B8 R R 9 &t 1 T 46 il
G2 57 AT Z RGO B R F B I 3 4
i 2 ] L 1 BT 0 b o - R DL B AR 0 43, N i ==
FATELMEE S 2 RUEAE | 5 A [ P A el
14y, 6 Sk 2 B AR AR 2 43, KT ARl At A
JERIOM MRS JZ AR G kL 3 43, PIER 4
FHIN, 853 6 43, 53 30BR v5 373 il 11 o A8 B ™ i, AR
PEVE K BE 53 R Jo G AR PE A (0 43 ,n=89) FlI
I AR ZH (=1 43, n=104) . 6 28 v g 3
2505 R R B B S AL (1~3 43) 43 i),
0 ARV 2H (4~ 5 43) 35 4], B8 A 1 AR 1 V21
(6 43)26 i,

1.3.2 IAHIBERSPEE - (i S2 4 R R A D BEPEAG 3%
(MoCA ) X Jis Bt M i A% E F8 35 A4 1A 20 ) 6 0 47 1T
O R R T R g B D12
T IRE M S5 2 A YEBE W43 30 43, 3 BUSHIR R R
INFIBERS ™, S FEE R 12 FFM R,
PEREAMIN 1 43, ST 52455053 I IE & W2
(MoCA 43 =26 43) 98 il , A BE AT IF 2H ( MoCA
53<26 41)95 il NG B E E— 2R o iR A
FIRERFIVZH (18 ~25 43) 41 B, i B DN B AV 26 ( 10~
17 43) 37 ], F RN A4 (0 ~ 10 43) 20 i,
1.3.3 I3 PKM2 Fl SERPINA3 7K P60 . s Bt 1 i
FEIE B EFEA T ABEIRTT A M S R A TR Y
HiE R IR T oRESNEFRIKIMN 4 ml,3 500 t/min &
> 10 min, 53 B MLE IFARAFE T -80CUKFE R, R
FEREDK G 73 Mg A 3ok A I 1 5 P2 [ ZE T AW T/ (1
) By A5 FRA A, 585 D711376-0048 ] . SERPINA3
(WP R A BR A B] L 485 . YEF20252) . o
MY 28K FEBR K Varioskan LUX Z I BE4 A 3h bR
Ao T AT S PR

1.4 Siiterss SRHI SPSS 24.0 i irde . it
ORISR b R (% ) FeoR 4L 1R] LR X2 K
A A IEA D THE TR L vxs 3R, 2 4L LA
KA AEAR B, ZHR LB RE F AR,
Spearman A ¢ 40 AT 117 PKM2 , SERPINA3 7K -5
A0 P 5 AR PR R DA A TR R A R OG T 2 I &R
Logistic [A1= 73 Hr 16 B P i 480 28 8 3 A6 DA 00 s i 1Y)
o R 2R 52 i TAERHE (ROC) il Ze DF Al il vE
PKM2 SERPINA3 7K-V-i2 W i Bt 14 ki 45 40 S8 8 & A= A

AR EINE, P<0.05 N2 BA G5 L,

2 g% R

2.1 2 4% PKM2 SERPINA3 /KF LA B ik
FEBE ZH 1ML 3 PKM2 (19.49 +3.62) pg/L. SERPINA3
(312.28+50.11) mg/L 7KV i T e X BRAH 19 (13.92+
3.31) pg/L.(201.28+44.16) mg/L, Z 7 A G it = X
(t/P=15.776/<0.001 ,23.092/<0.001) .

2.2 AN [m) R G E BT AR P B B A BT R LA
PKM2 SERPINA3 /K- b o (o 48 1 S 2 iy 3
PKM2 ( 21. 03 + 4. 04) pg/L. SERPINA3 ( 349. 51 =
56.27) mg/ LKV~ 155 T~ JC i 1 52 248 14 I 26 119 (17. 68 =
3.57) wg/L . (268.77+49.90) mg/L, Z F A G it 5 X
(t/P=6.061/<0.001.10.468/<0.001) . 6% = BV figi
(R @ s T S Wiy o £y w1 O Y- 8 D it o | 4 N
R Tl S Al 2 E N 5 e A e | A (1
PKM2 SERPINA3 7KFAR K F+ 155 (P<0.01) , W3R 1,
Spearman A 3¢ 7 B &k 7, B B PR G AR A BB E I
PKM2 SERPINA3 7K~ 73551l 55 i (1 57 28 P 2 B 5 1E AR
X (r./P=0.621/<0.001.0.597/<0.001) ,

T AN [ A IR 1 J5 AR P M B I A A AR L T PKM2
SERPINA3 /K HLAL  (mas)

Tab.1 Comparison of serum PKM2 and SERPINA3 levels in pa-

tients with leukoaraiosis and lacunar cerebral infarction of

varying severity

41 5l %k

PKM2(pg/L)  SERPINA3(mg/L)

BENARAMETA 43 18.53+3.78 295.02+49.93
PR R AR AL 35 21.16%3.90° 361.51+51.08°
EE AR 26 24.98+4.11% 423.49+53.37%
F1H 22.141 52.482
P1H <0.001 <0.001

T« SRR A MY 2H LU, 2 P<0.05 5 5 R iR 1 R R M 4
H# P P<0.05,

2.3 DNHIIE 3 45 D A1 B0 S0 4 s B i A5 5 A
HIGIRGOR A DR 2 AF S K R AR T H
15 J 1l Hey ,PKM2 . SERPINA3 /K 2% Tl A IE
HALH (P<0.05) , W 2,

2.4 O TADIA AR A AR R R B M Pl R B R I
PKM2 SERPINA3 /K- 48 2 BN B i 4 | h
JEE DN A ST | R N R s e ST 20 s st A i A5 2 A
FOONFO AR BE N, 17 PKM2 , SERPINA3 /KF-4K
WIE(P<0.01) , W32 3, Spearman #H &3 HT 7
B B PR Mk A E £ 25 1ML PKM2  SERPINA3 /K431 5
NI AR S IEAH K (r./P =0.708/<0.001 ,0.692/ <
0.001) .
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F2 o DAHIIE T ML 5 D 13 20 s W 1 o R A 635 W PR

B
Tab.2 Comparison of clinical characteristics in lacunar infarction
patients between cognitively normal subgroup and cognitive

impairment subgroup

®4 ZIHR Logistic [MIVA70H7 I B RN AESE £ 2% AR R
(CEREAISES

Tab.4 Multivariate Logistic regression analysis of factors influen-

cing cognitive impairment in patients with lacunar

cerebral infarction

INHUE R EZH TR I 2

o (n=95) (neog) T P
(%) ] B 52(54.74) 65(66.33) 2.714  0.099
U 43(45.26) 33(33.67)

AEIE (45, %) 60.89+10.90  64.75£11.92  2.349 0.020
BMI(x+s,kg/m?) 23.28+1.89  23.40£2.01  0.434 0.670

SCIRFRE SCE KUMNE 17(17.89) 21(21.43) 3.163  0.367

[(%) ] #IH 29(30.53) 30(30.61)
g Kb 36(37.89) 27(27.55)
KFERLLE 13(13.68) 20(20.41)

FE R (%) ] 19(20.00) 23(23.47) 0.341 0.559
BEPRI S [ 41 (%) ] 10(10.53) 15(15.31)  0.977 0.323
ELAE R [1(%) ] 9(9.47) 7(7.14) 0345 0.557
WA S [ (%) ] 14(14.74) 19(19.39)  0.736  0.391
RIS B %) ] 35(36.84) 34(34.69) 0.097 0.756
B R AETE B (%) ] 37(38.95) 67(68.37)  16.802 <0.001
FPG (s, mmol/L) 5.99+0.26 6.04+0.28 1.279  0.201
TG (x+s, mmol/L) 1.5120.44 1.58+0.50  1.032 0.304
TC(x+s,mmol/L) 4.39+0.86 4.62+0.97  1.739 0.083
HDL-C (x+s,mmol/L) 1.07+0.09 1.05+0.09 1.543  0.124
LDL-C( %+s, mmol/L) 3.34+1.02 3.57+1.05  1.539 0.125
Hey (Z+s,mol/L) 15.08+3.39 19.764.11 8.621 <0.001
PKM2 (s, pg/L) 17.12£2.85  21.79+£3.14  10.812 <0.001

SERPINA3 (x+s,mg/L) 285.29+38.87 338.45:x43.09  8.986 <0.001

R 3 AR R 2 B P AR AL A8 L3 PKM2
SERPINA3 7KV LA (sss)
Tab.3 Comparison of serum PKM2 and SERPINA3 levels in lacu-
nar cerebral infarction patients with different severity of

cognitive impairment

HoHl Bk PKM2(ug/L) SERPINA3(mg/L)
RENABERR WA 41 18.43+2.29 289.92+51.03
PRSP 37 22.73+2.77* 346.85+52.76
WEENABEARA 20 26.95+3.01% 422.39+54.50"
FA{A 74.201 43.727
P <0.001 <0.001

Fe SR B R A LU, " P<0.05 5 55 ot BE DA B S 4 L
#,"P<0.05,

2.5 Z K Logistic [A1IH 347 s B2 Bl A5 5T 8 5 % 1
INAIBEAF AR N2 DU B I e g o e 5 &
INFNBEAG M RAR & (e =1,7=0), UK 2 # P<0.05
GiHMAZAEH#HITEZHE Logistic (B 5 57, 45 % 8.
N ARG K AT AR M Hey THE  PKM2 T
SERPINA3 Fh e 1 Bt A A8 B 3 & 2B DA R B i 1)
M fERIR R (P<0.01) , WK 4,

A AR i B1H SEH Waldfi P{i OR{H 95%CI

SN 0.359 0.093 14.901 <0.001 1.432 1.193~1.718
AT E 1,052 0324 10.542  <0.001 2.863 1.517~5.403
Hey 7 0.807 0.238 11.497 <0.001 2.241 1.406~3.573
PKM2 & 0.623 0.171 13.273 <0.001 1.865 1.334~2.607
SERPINA3 & 0.728 0.212 11.792 <0.001 2.071 1.367~3.138

2.6 L7 PKM2 SERPINA3 7K -2 W s [ v i 45 76
S R ARG BB DA B A 58 BT 1 e i
SN PHAPEREAS ) T IA R0 B 05 8 35 Oy I3 1 A A 22 1l
ROC M1£k, 175 PKM2 SERPINA3 M — ¥ B4 1i2 W
INHIBEERS ) AUC 439314 0.802.,0.825 .0.907, —H B A
LW A K T 8 —38 b5 (Z/P = 2.804/0.001 ,2.290/
0.004) , W& 5 Kl 1,

&5 L7 PKM2 SERPINA3 /K2 Wi B R AN AR 5 28 2 4 A=
ARG 07 (L
Tab.5 Diagnostic value of serum PKM2 and SERPINA3 level for

cognitive impairment in patients with lacunar cerebral in-

farction
PP . o D
EERR WTE AUC 95%CI  HURSE FERE S
PKM2 20.21 pg/L  0.802 0.751~0.853 0.724 0.746 0.470
SERPINA3 309.85 mg/L  0.825 0.778~0.869 0.836 0.698 0.534
e 0.907 0.867~0.946 0.858 0.809 0.667
1.oF
0.8
0.6
0.4/,
‘ — PKM2
| SERPINA3
0-21 — fhA
=
s 1 1 |

| |
0 02 04 06 08 L0
15 2

B 1 I PKM2 SERPINA3 /K-S Wi B A A8 28 3 & A
INHIFR R ROC i

Fig.1 ROC curve of serum PKM2 and SERPINA3 level for diag-

nosing cognitive impairment in patients with lacunar

cerebral infarction
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S B A ATE A2 i /) 1 A8 1) T R BB A,
A 8 Pk P B P AR B 8 sy M 0R P A 3 T A
[, B8 B, 29 60% BB A 3 AF P H BN 1 AR
P, Hor 30% ~ 50% i & A o\ AT RE A5 38 0 5 R X
B R PR X A A R AR P A AT A Y A
FEAA A LA AR 20 PR R R (B A SRR
JEAS R FRAE 52 2 5 Jm BRI JHE o - 10 40/ DN 1 i 1
J g AR TR FEINFN DI e N B, A% 40 7 AT A xRS
e, SR WA HLAEDR R R R AL S
P PEARIE T | LA 57 BRI o 28 9 M S vy B 7 5 e Jot
LB G SE R R ARG IR RS R R HLHIAE OG0y A=
Y, R BRI S G | S e 1 M As
AT A EE R

PKM2 A (1q21) 4ifis i 8 1 2A R % 0]
SRV FE IS T SR AR o 0 M DU SR R B sl A e e, AR
FLIRATS , PKM2 A0 SR AT 2 1 0044 F 4 I il 244K
JNE 9 FELPR AR WU 1) B2 i — 3R AR 5 SOWE e i v (1]
PRI ERL, A A AR R R T
WY & B, PKM2 76 P 28 R 40 % 0 h & 15 8 22 4E
FANT et A o A9 /1 BRURE 7R Jo 4 41 PKM2 7 1
A8 BRI I Jo 40 R AR/ e Jo 40 e v 33k ], AR e
fLiE 5 WAk H3K9 456, T3 s 485 2 - 1o
(HIF-1a) AR A2 FM CCL2 FEak 41 HE/IN I 5 41
i ) 412 9 B UM AR, | Tin el A 28 4 A S 5 P A 7 s 5k
T PKM2 i 04 T e AU o 2 A, 428 /0N I e 4
JiL M2 VAR A A ], 2 T e 4 T R 43 S 4% 1 R AR
JEO) RIS B, W B I A A R L PRM2
T, JC AR 1 BT AR P R A A 3 I AT R ik
P A P B AR 3R R PKM2 215 1 [ B 1 v 4 41
Ao (SR MR R AR BT S 12 AR 1 5 A A 41 4L
A BE HIF-1o (550 0% 1 PKM2 £k, S 5H A
WHE AR U Tl LR O ot ME AR 38 o R M B 45 o o /D
R ¢ I 24 L A6 A M AR S G P2 A 3% 60 T 4
OLIG2 45 S Hi 7 57 PR 1~ 3 308 BELAS /1 5 Jie ot iy 44 400 i 43
b, JIER G A Y %A BRI PKM2
o U AT T A PEAG ik 1 5T A8 PR 2 S R RS D AT 4 S I
IR EA IR TR

SERPINA3 X #% N ol - i &k 7L 85 A i, J8 T
SERPINAJE R KA, BRI TN 14 S fafk
(14q32.1) , 4 45 ~ 55 kDa BOBERE (A, BF9T s,
SERPINA3 7EHH & AL 3o Bt v 2 B o 0 AR %) << BUAH %
P FE 2R 0 R e 3k T v T A a4 ) 4 21
FE G APUR R B &Pt 2, bo i 7289 £0f 7 1F

FHU 20 AEA8 P 0 BERAS T Rk i Rk (2 dE 27 24k
SH AR I UURURE R R AR N, 38R 1 5
ISR B UIAE G | 4 ) J2 78 Hh K b 28 R e 9 v
TN 3 BT JR P B9 (AD) AR 9% Ry L 4 it
T HEUEE , SERPINA3 S5 = A 30 AD S5 /NI
[T AN AT BEFR SR G T, 38 o T B8 P b 2 4% 1 I g 3R
B IR/ 5 i I 40 L ) R RN B A e AL S L AR ST
R, B B A AE B IS SERPINA3 ik 1, H
ik A AR £ A A T R R A T
SERPINA3 i 2 i 1% NF-kB {5518 HAdi /)N e o 40 o 1]
PGPt M1 AU AL | B0 A /0N B o 40 JH B 3 A 2% -
1B (TL-1B) Fl i IR B8 K - ( TNF-ar ) SE4E R T2
A MRS | i e A 41 T2 i R B T T 44 i
B AR YAl AT BE R TR 800 A MBI
ZAL TS N AR MET ) S5 A ORI T
SERPINA3 55 fig [ ot A2 4 )™ 5 F2 B 5 IF AH OC, $2/R1%
TR AT AR Ay 6k DR ol B 9P A08 o 11 J5 2 M 3 T 1 A 0

s B A A B0 R A RS SR R,
25 9 M RN FORE IE A 5 5 A 0 AR ZE LA DA e
Kt R AR B SR Y L ARG R TR B i
FEHE A H N RIBE AT 5K 1L7E PKM2 A1 SERPINA3 35
R IS R AR A R S S
TN R E AR FLL FE . PKM2 T = i ) A 1 fe
S EFLIR TR R ASORL R T BE AT, 52 e P 22 o0 g it
INE 5 | R N B 5 () A O e A 348 5 o 2 o 0 P 4
BRGNS S A O b 2 T R i e, 3
INFIRE )T R, IR A 250 n] B4 52 e T 5 DX pf 22
ORI W O ST 7 - e | IS S VA A
SERPINA3 FH=5 2 BHHLIAR &b F 98 1 = L 30 R348, 12
PERR 28 9 M N B0 28 e 5 58 fh ) B R A T 5 |
FANHIBEAT | [ 28 fl D BE B i &5 B &5 5
ik, FBUF S FNCALRE T T B s B RV S ik 23412
P B-YERRE TR 1 AY A RN TR, 2k — 25 39 M S5 4
JiL, T8 BRI R e 28R A TR AR B MR AIE B, X R R
PR SN — 1B A7 P2 AR B AR AT RS AN R iSr 2L i
R AR RS ABFSE KB, BRI PKM2 Al
SERPINA3 XA i 1912 Wi 40 (B 23 51 LA 0.802 Al
0.825, “HERARI AUC Al #2TF = 0.907, 2 Wik BE
TR —FE R , X — 25 AR /R PR AR IE A 1] o 5 42
X DA A 14 B0 TR 1) 3 ) DA i 3 I DR o 2 e
YT R RE S AR T R |
4 & i

25 FRTR, L3 PKM2 1 SERPINA3 % ik [ 4>
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[ Abstract] Objective To investigate the predictive value of serum NOD-like receptor thermal protein domain asso-
ciated protein 3 (NLRP3) and NOD-like receptor family CARD domain containing 4 (NLRC4) levels for short-term prognosis
after surgery in patients with hypertensive basal ganglia intracerebral hemorrhage (HBGH). Methods A total of 182 HBGH
patients (HBGH group) who underwent minimally invasive hematoma evacuation in the Department of Neurosurgery, Yulin
First Hospital, from January 2022 to May 2025, and 125 healthy controls (healthy control group) during the same period were
enrolled. Serum levels of NLRP3 and NLRC4 were measured by enzyme-linked immunosorbent assay. Based on disease se-
verity, HBGH patients were categorized into mild (n=34), moderate (n=45), moderately severe (n=47), and severe (n=>56)
subgroups. The correlation between serum NLRP3, NLRC4 levels and disease severity was analyzed using Spearman correla-
tion. According to 3-month prognosis, HBGH patients were divided into poor prognosis and good prognosis subgroups. Multi-

variate logistic regression analysis was used to identify factors influencing short-term postoperative poor prognosis; ROC curve
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analysis was employed to assess the value of serum NLRP3 and NLRC4 levels in predicting short-term postoperative poor
prognosis. Results Serum NLRP3 and NLRC4 levels were significantly higher in the HBGH group than in the healthy con-
trol group (#/P=21.239/<0.001, 16.528/<0.001). Serum NLRP3 and NLRC4 levels increased progressively across the mild,
moderate, moderately severe, and severe HBGH subgroups (F/P=396.166/<0.001, 487.216/<0.001). A positive correlation was
observed between serum NLRP3, NLRC4 levels and disease severity in HBGH patients (r,/P=0.826/<0.001, 0.878/<0.001).
The poor prognosis rate among the 182 HBGH patients was 33.52% (61/182). NLRP3 and NLRC4 levels were significantly
higher in the poor prognosis subgroup than in the good prognosis subgroup (#P=7.020/<0.001, 7.727/<0.001). Severe HBGH,
larger hematoma volume, elevated NLRP3, and elevated NLRC4 were identified as independent risk factors for short-term
postoperative poor prognosis, while higher Glasgow Coma Scale (GCS) score was an independent protective factor [ OR(95%
CDH=13.097 (2.009-85.400), 1.128 (1.057-1.203), 3.027 (1.648-5.561), 1.080 (1.039-1.123), 0.646 (0.529-0.790)]. The
AUC:s for serum NLRP3 level, NLRC4 level, and their combination in predicting short-term postoperative poor prognosis were
0.781, 0.793, and 0.860, respectively. The combined predictive value was superior to that of either biomarker alone (Z/P=
2.914/0.004, 2.736/0.006). Conclusion Elevated serum NLRP3 and NLRC4 levels in HBGH patients are associated with in-
creased disease severity and short-term postoperative poor prognosis. The combination of these two biomarkers demonstrates
high predictive value for short-term postoperative prognosis in HBGH patients.

[ Key words] Hypertensive basal ganglia intracerebral hemorrhage; NOD-like receptor thermal protein domain associ-

ated protein 3; NOD-like receptor family CARD domain containing 4; Minimally invasive hematoma evacuation; Prognosis
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NLRC4 /K559 1l F2 BE AR DG s RAIZ &R Logistic
mE 208 HBGH B A G A B 15 2 K 2K
ROC £k 73 #r ifiL 7 NLRP3 . NLRC4 /K °F i il HBGH
BERFIEPIA RS N E, P<0.05 25 H45
ET-3'&

2 &% B

2.1 2 #HIM¥E NLRP3 NLRC4 /K3F % HBGH 41
15 NLRP3 \NLRC4 7K~V Tl B st B4 | 22 S A 4e it
X (P<0.01) , W51,

R 1 X E4 S5 HBGH 4H 113 NLRP3 NLRC4 7K

&2 AT HBGH 3 .74 NLRP3 NLRC4 /K-
Mg (xxs)
Tab.2 Comparison of serum NLRP3 and NLRC4 levels in HBGH

patients with different disease severities

% G %5 NLRP3( png/L) NLRC4(ng/L)
B 34 0.88+0.63 81.98+59.46
s 45 2.00£0.63 207.61£109.7
T 47 3.27+0.98 357.80+122.16
HA 56 4.01+0.78 594.81+127.37
F 1 134.782 178.737
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Tab.3 Comparison of clinical data and serum NLRP3 and NLRC4 levels in HBGH patients with different prognoses

mH RIFWH (n=121) ARLEH(n=61) X2/t 8 P
B %) ] L2 70(57.85) 40(65.57) 1.012 0.315
I 51(42.15) 21(34.43)
SRR (R, %) 61.19+9.48 64.16£9.16 2.020 0.045
ISR AE B 2+, kg/m?) 24.47+2.40 24.14%2.23 0.907 0.366
IR (22s, 4F) 12.19+5.81 13.90+6.28 1.826 0.069
PRI L[ (%) ] 47(38.84) 28(45.90) 0.834 0.361
W R L [ B (%) ] 33(27.27) 22(36.07) 1.487 0.223
W4 1K (x5, mmHg) 154.07+10.96 156.89+12.77 1.543 0.125
EF KT (x+s, mmHg) 96.44+4.99 97.95+5.46 1.870 0.063
FERlERT [ (%) ] BE PRI 29(23.97) 19(31.15) 1.077 0.299
1= i 1L 20(16.53) 14(22.95) 1.101 0.294
T 26(21.49) 15(24.59) 0.224 0.636
T AR [ (%) ] Uz} S 34(28.10) 0 7.464 <0.001
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Hb(x+s,g/L) 140.81+17.58 139.16+14.96 0.663 0.508
WBC (x+s,x10°/L) 14.72+4.80 15.75+4.93 1.354 0.178
PLT(%+s,x10°/L) 240.21%37.05 238.71+36.26 0.261 0.794
SCr(&+s, pmol/L) 76.58+11.01 78.47+8.76 1.254 0.212
BUN (s, mmol/L) 6.13+1.23 6.39+1.09 1.499 0.136
CRP (s, mg/L) 49.47+9.91 52.07+9.21 1.709 0.089
NLRP3(z+s,ug/L) 2.28+1.28 3.65%1.15 7.020 <0.001
NLRC4 (x+s,ng/L) 263.60+182.06 497.70+213.07 7.727 <0.001
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T e
Tab.5 Predictive efficacy of serum NLRP3 and NLRC4 levels for

short-term postoperative poor prognosis in HBGH patients
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s AR AUC 95%CI HWHE WURE fr 5
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Fig. 1 ROC curve of serum NLRP3 and NLRC4 levels for

predicting short-term postoperative poor prognosis in

HBGH patients
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Diagnostic value of metagenomic next-generation sequencing in the etiologic diagnosis of severe pneumonia
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[ Abstract] Objective To evaluate the clinical utility of metagenomic next-generation sequencing (mNGS) for etio-
logic diagnosis in severe pneumonia and to compare its performance with conventional microbiological testing and serological
assays. Methods We retrospectively included 127 patients with severe pneumonia admitted to the intensive care unit of the
Department of Pulmonary and Critical Care Medicine I, The Second Hospital of Hebei Medical University from February
2021 to October 2022; all underwent mNGS testing. Bronchoalveolar lavage fluid (BALF) was collected via flexible bronchos-
copy. Samples underwent mNGS, conventional microbiology (smear, culture, and acid-fast staining), and serological testing
(IgM panel for nine respiratory pathogens and PCR-based nucleic acid detection). Pathogen positivity rates and inter-method
agreement were compared to assess the accuracy and timeliness of mNGS testing. Results The overall positivity rate of
mNGS testing was 89.76%, significantly higher than that of conventional microbiology (63.78%) and serology testing
(51.18% ) (all P<0.05). For bacterial detection, the mNGS positivity rate (71.65% ) exceeded those of conventional microbiolo-



BEMEI A& 2026 4 3 A4 25 B4 3 Chin J Diffic and Compl Cas, March 2026, Vol.25,No.3 - 317 -

gy (55.12%, P=0.006) and serology testing (10.24% , P<0.001). For fungal detection, mNGS likewise outperformed conven-

tional microbiology (62.99% vs. 21.26% ) and serology testing (11.81% ), with all pairwise differences achieving statistical

significance (all P<0.001). In contrast, serology testing was superior to mNGS for detecting atypical pathogens (9.45% vs.

2.36%, P=0.017). Agreement between mNGS and either conventional microbiology or serology testing was poor (Kappa <

0.4). For mixed infections, mNGS yielded a significantly higher positivity rate (65.35%) than conventional microbiology

(11.81%) and serology testing (17.32% ), with all pairwise differences achieving statistical significance (all P<0.001). Conclu-

sion mNGS demonstrates a high positivity rate and offers broad, rapid detection advantages for etiologic diagnosis in severe

pneumonia, with particularly strong performance for bacterial and fungal pathogens and for identifying mixed infections.
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Tab.l Comparison of positive rates of different pathogens detected by mNGS, traditional pathogenological tests and serological tests
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il 91(71.65) 70(55.12) 13(10.24) 7.48 0.006 99.09 <0.001
i R AT 38(29.92) 39(30.71) 0 0.02 0.891 - -
Jili 9 3 B AAAT T 20(15.75) 21(16.54) 0 0.03 0.865 - -
il A A T 9(7.09) 10(7.87) 0 0.06 0.811 - -
HoAy 24(18.90) 0 13(10.24) - - 3.83 0.050
R 54(42.52) 0 58(45.67) - - 0.26 0.613
Ny BT 4 7 14(11.02) 0 19(14.96) - - 0.87 0.351
AN B RaBHTE 5 A 12(9.45) 0 22(17.32) - - 3.40 0.065
AN o RiBHEE 1A 13(10.24) 0 0 - - - -
HoAy 15(11.81) 0 17(13.39) - - 0.14 0.705
R7:) 80(62.99) 27(21.26) 15(11.81) 45.36 <0.001 71.05 <0.001
HIS E i 46 o 9(7.09) 0 0 - - - -
7N ) 46(36.22) 20(15.75) 0 13.84 <0.001 - -
v s 25(19.69) 7(5.51) 13(10.24) 11.58 <0.001 4.46 0.035
oA 0 0 2 - - - -
Al MR A 3(2.36) 0 12(9.45) - - 5.74 0.017
55y BT TR 2(1.57) 0 1(0.79) - - 0 1.000
TR AR 83(65.35) 15(11.81) 22(17.32) 76.83 <0.001 60.41 <0.001

TE: AmNGS Kl ; BALGURIEAAGIN 5 CL 3= I
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2.4 AS[RIR T ARG T v B A 56 L 45 B — B A 56

TE 127 B HAE il R 835, mNGS AU FHAE 114 1)
(89.76% ) , A& St JEi 24 K il FHE 81 1 (63.78%) , IfiL.
T AT B 65 151](51.18% ) , mNGS K1l 5 |34 2 F
Ry R A = R A S B L (x> /P =
24.04/<0.001.,45.43/<0.001) , #R1fi, mNGS A&l 5 1%
G T2 K T B M 355 =7 4G 0 A — 35k ¥ 45825 |, Kappa
B3 51N M 0.052 F10.085, —F M 23#r 7% , mNGS
I 5 1% 5 9 L 2 A6 00 285 3 58 4 — B0 A 28 Al
(22.05%) , 35— 50 i 25 6] (19.69% ) , 5E 4= A —
FH Ik 68 5] (53.54%) , i mNGS K il 5 14 555k )7
SR R R 6 B (4.72%) » TESERA—E
(R 151, A% G035 SR 2 4G D A 4 1T mING'S A6 U B 2 2
7 40 1] (58.82% ) , mNGS H I BH 14 1fij 1% 42 9 JiL 2 A6
TBEYE 5 7 61 10.30% ) , 19 & 15 BE P AEUAS: HH o T Ak
ANVERECE A7 21 191(30.88% ) , WL 4,

Bl 4 mNGS Kl -5 14 e i~ A i — Eetk -4
Fig.4 Consistency analysis of mNGS and traditional pathogen de-

tection

3 4 i

UL AR, mNGS 60 78 T il R 1) 75 Ji 232 Wt
JRBLH E R Sy, AT B 7EIEAL mNGS Al 7 H A
it &2 Wt v (8 o FANAEL, I 5 4% 0 9 JiL 2 B i i 27 K
M PEATXT LG, 25 3 o, mNGS 6 I 7E 41 F# 1B 1 Y
o LH R T AR G ik AR IR A R 12
Wi DA, SR, 7 Sl S A T A N 45 4% o0 R AT
PRSI mNGS AR 83 3 L T &
T M A

ARWFFE R, 78 B1(61.42% ) FE A I 1 Fhak ZFphili
TRSLR B , S 2P il RS 5 G R 1 & A
I3 0 s R A R A A AR, 7E S IR A LR
o, LI ) JB £F 4 Ll d5c k% L, LT B R 5 A4 B 3R
SR Yl T 8URGe 5 B I e v B2 N, DA T
ST R 8 1) & A XU K 1 T SRR A
R R AL GE SR ARG LA B Sk 2B A A A

HRRELY) 77.21% , LASE S AS SR B il 98 58 B 1A AT B
FIHSE AR o, %45 RS L T S48 H
PR % T e 5 TR AR 43 A 1 e — B (K AT R
33.34% , Jifi 9 v T AT R RS A BR 1A 45 19.05% , fifl 2
NS BRI S R TR 45 9.52% ) , 7R iR AN i
LRl PR IR G v ELAG A 5 i M 7 IV 2 A
HORTERLH 7 82.83% , $iE s HAE S M B IR 2 T
R N A (B A, G A R O A R
AR

AWFFEH, mNGS il B A BH 2R N 89.76% , i
i T ARG JE2E R T Y 63. 78% N IfiL 1 =7 A% 1 )
51.18% , ik — 2P Wik Ho R | 4 T AG DU A D AR 1 L 35
Z45 R Chen 2512055 188 il ik s 5 & mNGS ¥4
T K AG GEIR B 2 A 45 TR — 20 (86.17% vs. 67.55%)
Chen 251 () Meta 437 7R 878, TCIS LI, BALF s
MAEAS , mNGS A5 I BH P 56 157 40 28 i A% 49 s Dt 2
I ( BALF.89.86% vs. 20.78% ,P<0.001) , Z<HBf5%
mNGS A& 40 T8 B R R 71.65% , b 35 5 TAE Ge 9% I
SR (55.12% ) FLE 27 (10.24%) |, 3% — L
55 mNGS F6: 00 A I i (A A WAL A rr 4 A% 2 7 41) f)
P UIARSE | MR Z R LG m EA R R 5 %
T, Ty SEREARRAE B3R S BT B AR R Al
FEAMBBAYEDS LT AE AU WA R 2, 5238 XN
Sea BRGNS TR A, X T 6B R S AT
[N e R (SR TS S N R o a -
mNGS il 55 1% Fe 5 I 24k 1) 25 5 g it 22 3 L,
A RE 5L G RE IR I S B MR I kR G

FEJR BERTIN T 18T, AR 58 T mNGS A5 I 5 i v 2%
DU A BHPE A TC 3 25 57 o A R AR IE 2 A
TEFR o B B G R H A2 W AL, TR B 7R 2 B mNGS
G DA 9 B A I A o5 2 28 ) AP Ak 7 A% 1R 2 B
SR IR mNGS K I AE L ARG ) %
P R, AWFSE R, mNGS K L B R
62.99% , b 3 = AL G R 2E A (21.26% ) 5 1L i 2
Kzl (11.81%) , FX&ER PR 5 8 7 & , mNGS K
T BEAE R 3 5 K 36.229% F1 19.69% , 34 i 5 58 T4 58
SR AR, A RS Liv &Y B 8F 5T — 2k, BP
mNGS KM B4 5 f PCR AT 42 /5 JE 2 28 M 20 1 1
FRIZIIRCR, AN, TE G 2K & GM SZ56 BH P )
24 BB, mNGS #a I EC B ZE R 66.67% , 3%
T B9 JE 2 K Y 29.17% (P <0.01), Wang
SEVOVIREETE T mNGS AS I A I VRO R B RN 2
Wi A (B, b R RS I R R W, mNGS K 7
REEHWE W A REEE XL, L s
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7 AE BT T A B A I ot v A R P
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[# E] H® HWIFRFE (HCC) AL AET-MHCEE 1 3( DAP3) /P HEAIIESET-4rF 10(PDCD10) %
RACE RS HCC BB AR PR ARSI PP 38 Tl HCC JBE WU M E ., FiE #2020 4F 2 H—2022
2 A EETH— ARERMERGA T HCC B 148 Bl ZHRAR,, RN LU 2450 DAP3 . PDCD10 2
MK 5 SR 26 5t 8 i PCR A&7 DAP3 . PDCD10 mRNA & 12 28 %% F5 3& [A Snail , N-#5 %5 25 1 ( N-cad ) . E-45 %4 & 11
(E-cad) mRNA 23K ; Pearson A3 22505341 HCC 4141 DAP3 PDCD10 mRNA #iX 5 Snail N-cad ,E-cad mRNA ik
YA S PE 5 R Al Kaplan-Meier 31 Cox [FIHAREL 04T HCC BBE TG N RAZMEE, ER 414! DAP3 . PDCDI10
PR S T 55 48 (x*/P = 126.058/<0.001 , 146.619/<0.001 ) ; 5 98 55 44 41 . &%, HCC 4H 4 DAP3 . PDCDIO,
Snail \N-cad mRNA F3i5 T+, E-cad mRNA 35 A% (1/P = 52.620/<0.001 ,48.361/<0.001 ,55.643/<0.001 ,39.695/<
0.001 ,28.074/<0.001) ; HCC #4141 DAP3 PDCD10 mRNA 5 Snail \N-cad mRNA ik & IEAH, 5 E-cad mRNA ik
EHAHE(DAP3. /P =0.668/<0.001 ,0.710/<0.001 . —0.654/<0.001 ; PDCD10: r/P = 0.654/<0.001 ,0.698/<0.001 . -
0.725/<0.001) ; " E T4 1 (CNLC) 1T ~ IR HCC B398 40 20 DAP3 PDCDI10 2 I FH R & F 1 B8 (v
P=13.954/<0.001,4.913/0.027) ; DAP3 . PDCD10 BAPELL 3 4F & A A= 77 2R 43 ) A% F B3 P 41 ( Log rank x* = 18.270,
11.000, P #j<0.001) ; CNLC 2338 IT ~ I . DAP3 B .PDCD10 FHYEE 0 HCC B3 UG A B AY GRS [ £ [ HR(95%
CI): 1.603(1.167~2.202) ,1.840( 1.319~2.568) ,1.775(1.275~2.473) ], &5i& HCC #EZH 4+ DAP3 .PDCD10 FKik T}
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The expression of DAP3 and PDCD10 in hepatocellular carcinoma tissue and their correlation with invasion and me-
tastasis genes and prognostic value Liu Ke” , Lin Chuan, Hu Chuanfei, Pan Tianmeng.” Department of Oncology, Yibin
First People’s Hospital, Sichuan ,Yibin 646000, China
Funding program Sichuan Provincial Science and Technology Plan Project (2020SF0337)
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[ Abstract] Objective To investigate the expression levels of death-associated protein 3 (DAP3) and programmed
cell death molecule 10 (PDCD10) in hepatocellular carcinoma (HCC) tissues, analyze their correlation with invasion and me-
tastasis indicators, and evaluate their predictive value for the prognosis of HCC patients. Methods A total of 148 HCC tissue
specimens surgically resected from the Department of Oncology, Yibin First People' s Hospital from February 2020 to
February 2022 were selected. Immunohistochemistry was performed to detect the protein expression levels of DAP3 and
PDCD10. Quantitative real-time PCR was used to detect the mRNA expression of DAP3, PDCD10, and invasion and metasta-
sis-related genes Snail, N-cadherin (N-cad), and E-cadherin (E-cad). The Kaplan-Meier method and Cox proportional hazards
regression model were used to identify independent factors affecting the prognosis of HCC patients. Results The positive
rate of DAP3 in cancer tissues [ 70.27% (104/148) vs. 6.76% (10/148)] was significantly higher than that in adjacent tissues;
the positive rate of PDCDI10 in cancer tissues [ 74.32% (110/148) vs. 5.41% (8/148)] was also significantly higher than that
in adjacent tissues (X’ =126.058, 146.619, both P<0.001). The mRNA expression levels of DAP3, PDCD10, Snail, and N-cad

were significantly increased in HCC cancer tissues, while E-cad mRNA expression was significantly decreased (¢=52.620,
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48.361, 55.643, 39.695, 28.074, all P<0.001). The mRNA expression of DAP3 and PDCD10 in HCC tissues was positively
correlated with Snail and N-cad mRNA (r=0.668, 0.710; 0.654, 0.698, all P<0.001), and negatively correlated with E-cad
mRNA expression (r=-0.654, —0.725, all P<0.001). The protein expression of DAP3 and PDCD10 in HCC tissues from pa-
tients with CNLC stage II - Il was significantly higher than that in patients with CNLC stage I (X°=13.954/<0.001, 4913/
0.027). The 3-year overall survival rate of the DAP3-positive group was 34.62% (36/104), which was significantly lower than
that of the DAP3-negative group (84.09%, 37/44) (Log-rank X’ =18.270, P<0.001). The 3-year overall survival rate of the
PDCDI10-positive group was 37.27% (41/110), which was significantly lower than that of the PDCD10-negative group
(84.21%, 32/38) (Log-rank X’=11.000, P=0.001). CNLC stage II - II, DAP3 positivity, and PDCD10 positivity were inde-
pendent risk factors affecting the prognosis of HCC patients [ HR(95% CI=1.603 (1.167-2.202), 1.840 (1.319-2.568), 1.775
(1.275-2.473)]. Conclusion The elevated expression of DAP3 and PDCDI10 in HCC is closely associated with tumor inva-

sion and metastasis, and these proteins may serve as potential biomarkers for evaluating the prognosis of HCC patients.
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DAP3) & —Fh 2 5 40 M I T 8 25 0 28 1, R LRI R A
SRy T P B RN AR BOR,
DAP3 7E 9 | FLAR I 5 Z R g vh 35k e, IRl
PEUEE A A EE G R, T e Sh R s ol (278 5%
*Z[M] o BRI M AE TS 4> T 10 ( programmed cell
death 10,PDCD10) J&—Fh & JE A SF R R L, & A
TSR (S5 R, 2 5 AME 5 S i A &
AL R A AR BRSE SR IE, PDCDI0 765 i
Jer S M R v Bk R, BB WS A o P0G 22 AR TR AR
B R o 0 AR T IR 3 5 S e R, R R
BIERIBUG pR&E®' . 4R, DAP3 PDCDI10 7£ HCC
TG DA e G LA 8 B ELAE F ML o 7 R AR 5T
AL S TE 4 BT DAP3 PDCD10 7F HCC 44 rh i3
K BT H S HCC I AR BRI (2 2856 B S 10
JE WIARDCHE IR PP =& VE R HCC TG 43 Fhrak iy
VEAEMMA, FEE T
1 #EREFRE
1.1 IRPR¥ERE BEHL 2020 4F 2 H—2022 4E 2 A H =
S — N R B i BHISCE #9 HCC SR 3 148 1Y
HCC AR, B35 5 84 fil, £ 64 17 ; 4% 29 ~ 78
(64.16£9.17) % ; i 2 :6 ~ 46 (14.21£5.26) d; = 1L
24 {51 BRI 11 451 s W 4 e 28 451, A s 19 515 ¥
FIGst L s s v R 433 (CNLC) - T8 63 fi], 1T ~
M7 85 Wﬂ;Edmondson-Steiner SRR, 1T ~ T 9% 69
i, 0~ V% 79 )5 Bied fe KA. <5 em 79 4], =5 em
69 1] ; A H FF G2 1 . <400 pg/L 65 1], >400 wg/L 83
1515 20T 2 T 0 5L PHAE 66 451, BAE 82 4915 1f 45 4= 50

Hepatocellular carcinoma; Death-associated protein 3; Programmed cell death molecule 10; Invasion and

57 ], AW IE O AR AT B B 40 3 2 Bt 23 b v (2020-
006) , £ 1/ sl 5 @ i IRl BT 4 B s W
1.2 JREERERE (1) AbRE . OAR G 4200 HE
ARG UE S Ay 440 I 5 L4 56 3 LT AR U AR
R R ; @EZ WA ARG HE I VIBR AR ; @A i A4
ZARMIBUI R IETT o (2) HEBRAR M . O I Ath 25 T A
JRRE | Gy A R e | REAE 200 it g S EG b 2 R 1 O
QAR ez AT A AP 1R TT s OARJE 90 d
R FARAA I R AESE T 1 R

1.3 W s 5 7k

1.3.1 DAP3 PDCDI10 &AM . Uik HCC B rY
AR R X 57 2 2 (BRI 0 2% > 2 em) 19 A 0 fu
e, EHGESEYI R R R 4 wm, 60°C MRS HH LR
Wo HEVIR W2 T 435155 10 min SR fE £
100% ,95% .85% . 70% [¥) 1 & £ BE 4% 5 min 2 K1k,
EDTA $UJFUE SR 5% h il Wi o it AT s iR s 52
hn 3% H,0, R 5 HE, & IREHOERE 25 min,
—PUEE B ET 4CHTRIER ., RITA DAP3 £
i ( Abcam, 525 ab302889 , #i BEFE 1:200) ; fudi
A PDCD10 gL (CST A F], 52 5#9535  #i B i
1:150) . 70 HRP #ric i IR AW (du i h 24
A FL 525 PV-9000) , Z 5 7 30 min, DAB {4
3 min, HARREE Y, LWEMKEW, W E A, DAP3
1 PDCD10 2 3= 25 7 T4 B o/ Zm e s, SR FH 2
FE RIS Y i B B PE AN o b, e tani
FEVES3:0 43 (Tofh) 1 43 (IRIE () 2 40 (B fR) ,3 47
(Wit fa) . PRVELRA & 43 LIE 4.0 40 (<5%) , 1 4%
(6% ~25%) ,2 43 (26% ~50%) ,3 43 (51% ~15%) , 4
53(76% ~100%) , WITRF <2 70 MM, =2 43K
P

1.3.2  DAP3 PDCD10 5{RZEFHHHEIK mRNA Fikk
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M : BCHCC a2 BVRE S5 21 2R 20 30 mg, (T ZHEL%)
AR VAT 753 W 2L, N A Trrizol 128 77) 4 M 2H 21
RNA , NanoDrop 2000 43¢ 1 ( Thermo Fisher Scien-
tific, USA) Kl RNA #eJE 5405, A260/A280 L fE A
T 1.8~2.0 Z[H]y RNA ZiEAH, BUS RNA 1 pg iff
PTG SRR, & L cDNA T=20°C 17, LA cDNA
RSN, AT qPCR G B iy, 5140l AR T AR TR
(L) ety A BR A /i1 IF G B, QuantStudio 5 52
9 E 7 PCR R4 H 35 [H Applied Biosystems 23
F], PrimeScript™ RT Master Mix {5 & 3 H A
Takara /A &, 525 RRO36A, JZ W A& Z& (20 ul): TB
Green Premix Ex Taq II (2x) 10 pl, PCR Forward/
Reverse Primer( 10 pmol/L) #% 0.8 wl,cDNA #ifig 2 pl,
TG RNase 7K 6.4 pl, SIFFIILFE 1, NV FRIT . fAE
P 95%C 30 5.95°C 5 5.60°C 30 s.72°C 34 s, 3L 40 4~
iGEF ., LA GAPDH AN S SR H] 29 58 H i BE A
mRNA (A RIEKF

& 1 DAP3 PDCDI0 5127 FHE R mRNA 519551
Tab.l mRNA primer sequences of DAP3, PDCD10 and invasion

and metastasis genes

R L5149 TG

DAP3 5'-ACGAGGACTACCTGA-  5'-GTAGCCGTCTTGTTG-
ACGAC-3' CTCAC-3'

PDCDIO  5'-TGGAGGAGCTGTTCA-  5'-CAGCACCTCGTAGTC-

AGAAGG-3’ CTTGC-3’

Snail 5'-TGTACCGCTATGGTT-  5'-GGCAGGGACAGTTGC-
ACACTCG-3’ TTCT-3'

N-cad 5'-AGGGCAGAATCATCA- 5'-AGGGTCTCGATTGGA-
CGAAGT-3' TGGCA-3’

E-cad 5'-CGAGAGCTACACGTT-  5'-GGGTGTCGAGGGAAA-
CACGG-3' AATAGG-3'

GAPDH  5'-GGAGCGAGATCCCTC- 5'-GGCTGTTGTCATACT-
CAAAAT-3' TCTCATGG-3'

DAP3

oA FESHA 2
T e B S NP7 S SN A5 p
bﬁ' ..‘t'?q"::""* .9.33,'; & ': ;
LR TG ) o

1.3.3  BHUE O . BV S B 2 A T AR 1
H WY, e B B2 A T 12 s s B U7, RS T 2
R 3 AN HREDT 1 IR ARG 3 44 6 N HBEDT 1K,
BEDERIE T 2025 4E 3 1 H, TEANC R B FH A AR
A R R B R AL I ] BT IR, AR
FEWE SO TR B IS AT 5 AT T 22 H 3ok
BT ATIAETE 1 H

L4 Gtk (R SPSS 26.0 A Mgt . it
BOFRH AR B (% ) FoR , 4L 1A] He AR v K
5 A5 A IESA AT TR L x5 3R, 2 A1) LR
FHIPhSTREAS ¢ K5 ; Pearson AHE RS HT HCC i
#1irf DAP3 PDCD10 mRNA 355 Snail \N-cad E-cad
mRNA FIE WA &M R Kaplan-Meier 35 F1 Cox [7]
FEAL AT HCC B TS AN R 2 R, P<0.05
hERAGIFEL,

2 g% R

2.1 HCC 42574141 DAP3 . PDCD10 & 17K
ELE DAP3 . PDCDI0 BH A T8 4L 21 0 4 g
IR S ZH 2T DAP3 FHEEE [ 70.27% ( 104/
148) 1/ T2 4041 6.76% (10/148) | ; 9 40 41
PDCD10 FH 7 % [ 74.32% ( 110/148) | 1 T 55 41 41
[5.41% (8/148) ], 2 5 WA G it 2 & X (/P =
126.058/<0.001 .146.619/<0.001) , WLI&l 1.

2.2 HCC J#4H %1% DAP3 . PDCD10 mRNA #ik 512
F R FE N FRI8 ARG 5w ss 4141 L ER, HCC
JEZHZ DAP3  PDCDI10 , Snail \N-cad mRNA ik 7}
17, E-cad mRNA FIKFEK(P<0.01), W3R 2, HCC %
2041 DAP3 PDCD10 mRNA ik 5 Snail N-cad mRNA
TR EEAL | 5 E-cad mRNA A& 7 4H5¢ ( DAP3 .,
r/P=0.668/<0.001,0.710/<0.001 , - 0.654/<0.001;
PDCD10:r/P=0.654/<0.001 .,0.698/<0.001 ,-0.725/<
0.001) .

PDCD10

o

~ry e o

1 HCC 414U 55 4141 DAP3 PDCD10 K 11 #6354 He ( Sy 4k, x200)
Fig.1 Expression of DAP3 and PDCD10 proteins in HCC cancer tissue and adjacent tissue
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R 2 HCC 441 DAP3 PDCDI0 5285 5 H mRNA £
Tab.2 Comparison of mRNA expression of DAP3, PDCD10 and

invasion and metastasis genes in HCC tissue

SR SR

m H (n=148) (n=148) ol P
DAP3 0.98+0.20 3112045  52.620  <0.001
PDCD10 0.89:0.22 2.6760.39  48.361  <0.001
Snail 0.94x0.18 3.03£0.42  55.643  <0.001
N-cad 0.92+0.23 254044  39.695 <0.001
E-cad 1.020.24 0.42:0.10  28.074 <0.001

2.3 DAP3.PDCDI10 & [ /K- 75 A [a] I R/ 9 LR AIE
2R i CNLC 2081 11 ~ A HCC B
4141 DAP3 . PDCD10 ZE HFAMER & T 1 B H , 257
G5 X (P<0.05 5 P<0.01) , W5 3,
2.4 DAP3 PDCDI10 % [Xf HCC 53 W5 1Y 5 i
ZEFREVIGE A, HCC [ 148 filrp 38T 75 ], R A7
734, 3 AR EARAAER N 49.32% (73/148) , DAP3,
PDCDI10 BHMAEAL 3 4 SR A 2353 51 R 34.62% (36/
104) \37.27% (41/110) , 34K F B 4114 84.09%
(37/44) 84.21% (32/38) , 2R A G122 X (Log
rank ¥2=18.270,11.000, P ¥J<0.001) ,
2.5 ZHZE Cox AT HCC FUJE A KA 52 K
PLHCC BT A RS & (WA JE TR 17
AAER“0") LA CNLC 430 (1= 11 ~ T i,0= 1 1) |
DAP3 ZE M (1=BHM:,0=F%) . PDCD10 & (1=FH
PE,0=FE) b A&, T ZHEK Cox BIHHT, 45
/R CNLC 433 1T ~ T DAP3 BH: . PDCD10 FH

%3 DAP3.PDCD10 & /K 7E 148 1] HCC 2[R FS /975 BUERAE b 4 SR P 38 L

Pt HCC BE HUE A KA ST /1S R 2 (P<0.01) ,
J[—LIJ%%4O

x4 ZHER Cox BIHAMT HCC FUS A R A R
Tab.4 Multivariate Cox regression analysis of risk factors for poor

prognosis in HCC patients

W% B SEMH Wald{i P{i HRMH  95%CI
CNLC 4MUII~TIH 0.472 0.162 8.489  <0.001 1.603 1.167~2.202
DAP3 BTk 0.610 0.170 12.875 <0.001 1.840 1.319~2.568
PDCDIO FH¥:  0.574 0.169 11.536 <0.001 1.775 1.275~2.473
33 i

H AT, HCC Y Bl 5 PF-Ak 35 AR T I PR #1431
RGE AQAELE— 2 1 Jm R, S0 X A4 5 oo 1 T 0 i
FIANE  HE IR S W b 88 110 A 247 Ry B FLAOA 35
FRAET ., DRIE, BRI 00 Fhn i 4, LA SRS f
i HCC 112 2255 R KRS AT | © 800 M BT T 5% 44
A, HCC MIRBHB R N2 LR ZHNS5NE
AR 7/ =SS UN T 2 ol 1 D F A | O iy 2
fift LA A R 2 L 28 R T e 2 R e kit A 2 FR
K WF 5% 9 if qRT-PCR & W % #X, DAP3 .,
PDCD10 mRNA ik 5 Snail ,N-cad mRNA 2355 IF4H
*,5 E-cad mRNA [ 3%k 2 4 5¢, #£ /" DAP3,
PDCD10T] 3@ i P8 ¥ X 88 56543 1, 2 5 HCC R 78
MR,

DAP3 SEN TR, &AM A S5 2543k 2
— AN AHE [ 8], 1R Sk SR AR A A /N T 3 1) £
ER Y, B S 5 EORRE A R RHIE A R, R R

[#1(%) ]

Tab.3 Comparison of differences in DAP3 and PDCD10 protein expression in different clinical/pathological features

W H %% DAP3 fHTE X2 1H P PDCD10 BHPE X2 H P1E

51 5 84 64(76.19) 3.259 0.071 65(77.38) 0.951 0.329
s 64 40(62.50) 45(70.31)

A <60 % 68 44(64.71) 1.864 0.172 46(67.65) 2.939 0.086
=60 ¥ 80 60(75.00) 64(80.00)

P FEHUR PR 66 50(75.76) 1.717 0.190 50(75.76) 0.128 0.720
A 82 54(65.85) 60(73.17)

L B I~1% 69 45(65.22) 1.580 0.209 49(71.01) 0.742 0.389
I~ IV 79 59(74.68) 61(77.22)

Jiges e K A% <5 cm 79 51(64.56) 2.648 0.104 55(69.62) 1.965 0.161
=5 cm 69 53(76.81) 55(79.71)

CNLC 4] Y] 63 34(53.97) 13.954 <0.001 41(65.08) 4.913 0.027
I~ 85 70(82.35) 69(81.18)

ARATH G A <400 pe/L 65 42(64.62) 1.774 0.183 44(67.69) 2.671 0.102
>400 wg/L 83 62(74.70) 66(79.52)

JIIR=R &l 57 41(71.93) 0.122 0.727 45(84.00) 1.038 0.308
pn 91 63(69.23) 65(71.27)
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B e 25 S e vf DAP3 32356 1 | 3 3 Va1 4
IRTIRE , MHITE A 7 A B R AR A g A
TERPEE A0 At BB AR T 45 L R, DAP3
1E HCC JE 44U i mRNA FIEE FKSFE 82 EE X
5 Yuan " (AFFE 45 R —80, S THEZRE LIEMHL
il , HRTAFIE Ay 290 R Rt AL i S5 . E A
WFFE B, DNA fIKH JL AL n] B8 2 DAP3 7 i v il 3
IR EEZEALH], DAP3 5E H g 3l 7 X 8 2 # K S Ak
ARAS  MBR T X SE R S, SRk Bt
AWFFEH, CNLC 4331 1T ~ T #1AY HCC 98 4141 DAP3
FEPE R4, I H DAP3 mRNA 33k 52284 ¢
FER KRB, i HALH DAP3 EF kA K+ B
VB R IR B G AR I S B R RN A% . A R
i, TGF-B i id Smad2/3 {55155 14 DAP3 k1L,
1l DAP3 (763K BEHS TR Smad &AW Fm e, EIH
EMT AHEHE 5% 1 (40 Snail ZEB1) , BEMHIH] FEz b5
EWY) E-cad, 75 F 0] Bibr W) N-cad R34 {2 29 40
W R AR 2212 B34 DAP3 (145 32 3k 7 38 4o 417 7
ARG E | e R ZOR R D R e e M o e 4
AT, 1 i i Ied 40 R0 Ok B0 T AR SE D BOA S T
(A A3, 42 A0 A b 0 40 o AT B R T
AwgtiE st 2 &R Cox 43 HT1ESE DAP3 /&5 M HCC
BE B A WG IS G N R, s Hr H R,
DAP3 1E M ER AR WS (AR 1) A 21 43, L SR IK BRI
PRHE HCC Ja 40 M o s L 3 Ak B b A X R A 2 A
Yy, AT J2 96 200 B DR s 1 5 T i — R R 1T A AR i,
SR JI R AN B A R 2R BUM TR RS e ), R BOE
PR T R 25 IR IR 25 Ry . A7 235 R 3L, DAP3
e e I PR A IR 0 28 A0 T 28 W i 245 P S 3G i
R DAP3 REAS I I 40 M xS AT 25 i SRR 4k
171 B 38 R A I R ) , B AR e Jm i & ke R 1
PDCD10 & FHA C ¥ FAT [RIJRE5H 58, GE A% 1E
HEBEASFESEAMEENER CCM 5524
Yy, 2 5 AR T i A AR B 20 A P A R
BOEE A A eE e Y HESE R, PDCDI0 it 45
B IFBERR L MST4 J4E , 7% Hippo {5518 %, S 80E
YN X B | A7 G L G B RN IR R R, A HE AR 0 A&
ALl RBIFSE S SR R, PDCDI0 16 HCC #aZH 21
Tk E L X SRR A RAHRL, S PDCDI0 (1)
PR VE FA BRI T U S A I RN S (A R Y
=, AW BF R AE R E TS 5 N iE T PDCD10 411
FATIRE', X T RE S H A A B A TR M 45 O
HCC 1 PDCD10 ik L J# AL AT 68 5 sk 0% = A
F-la X PDCD10 (%% P0G A G, W58 & B, Mo

RS A Sl SO IR S P B AR S R - Lo, HERE S
A 5] PDCDI0 (147 81 X3, g o HAFE SRk | AT iE
o7 T B PR A it AR Y L ARBIFSE & PR, CNLC
S~ T HCC 2023 rh PDCD10 3R35 i, #f
FE42H1,PDCD10 Y% 15 1 VA 68 08 5 30 1 45 P9 2 40 g
FIE Bz 40 B A i e e et B AR E-cad 193K A )
MR- R 100 5 2 Ak, 348 58 40 i A AR B RAR 2B RE T
ARWFFEWUESS , HCC ' PDCD10 ik 51222 AH X%
FHHFIRF K, AHFREY, PDCDIO HEL A EA
R 2A AfHE AL T8 in FL B % 1, 5230 YAP 2R
PR LR AL, 2 28 Hippo 18 B R W7 800 43 F YAP/
TAZ B S0 , LA AR 34 58 R S L DR A 2 53, 845
AR TR RN ARWFFEIESE, PDCD10
PHPE R A2 HCC B SRR AE TS f il ST fE R P 2
SyHT AL, PDCD10 3 1o 2 28 47 28 5% 4 AH 5C 35 (5 1Y
TR B TR AU Y 3 5 R 28 RS RN AE AR e
1, S IE By I N BRI AL RS NI BOR
Jo KR A AE W 4 a0 itk A, Hela 40 fifg o
PDCD10 11t 33K 10 BE R M 22 R K 4 24 1R 26 11 g
3/7 WM, 1 siRNA R JEE 40iE - PDCD10 ()£ 5 fE
fdi %t BT 25 K M 25 (19 MCF7 40 g & 37 8k, 2R
PDCD 10 J2: 53 4 I it 25 M B #0005 124
4 7 i

2% Bk, DAP3 5 PDCDI10 7 HCC 402 iy
mRNA F1#5 H /K3 8 3% E i, DAP3 PDCDI10 ()4
55 Snail, N-cad mRNA £ X2 FE MK, 5 E-cad
mRNA 35 2 FUH 5, $78 3% T Al I ol 394 96 95 40 i
IR 5RZER S, LFIKEh HCC MR B IERE, A
fF5E7E HCC H 4878 T DAP3 PDCDI10 1 M 37 AN K
WG RGP EE A, 47 B TXF HCC g EAT R e
WG4y 2. % T DAP3 PDCDI10 & %35 1Y & i HCC
S AR N 427 TR B U)  BET W I A TR AR Y 4
BIRGYT . Rl HCC 4121 DAP3 5 PDCD10 B9 ik
IRV A Bl T REORG v b U 15 B2 R B A% XIS 1) R
A, NI A I R AT 44 Al B 36 7 e SR B AL o 22 1Y)
ORI . ARWFSR TR DAY RO T 2
L RO A Y A BE 1 BA B BF 5 58 GIE DAP3 A
PDCD10 £k HCC FUG A= ¥br s 0 T Sk
R 22 T VR 75 I JC R 25 W
1EE FEk A

AT BEHIFFE )7 28, SEHERT T 1, 8 SO Mo 4R
BFFESELRE , AT i B , 8 ST 3045 6 ST T 1 7, ¢
FHB AR T 36 BB B R R SR B, AT S o
ST
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Predictive value of serum M-CSF and ICAM-1 for adhesive intestinal obstruction after abdominal surgery in children
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[ Abstract] Objective To investigate the predictive value of serum macrophage colony-stimulating factor (M-CSF)

and intercellular adhesion molecule-1 (ICAM-1) levels for postoperative adhesive intestinal obstruction in children. Methods
A total of 152 pediatric patients with intestinal adhesions after abdominal surgery who were admitted to the Department of
General Surgery of the First Hospital of Hebei Medical University from January 2023 to June 2024 were enrolled. Based on
imaging findings from upright abdominal radiographs, abdominal ultrasonography, and computed tomography (CT), patients
were divided into an intestinal obstruction subgroup (n=50) and a non-obstruction subgroup (n=102). In addition, 50 age- and
sex-matched healthy children who underwent physical examinations during the same period were included as the healthy con-
trol group. Fasting venous blood samples were collected from all participants, and serum levels of M-CSF and ICAM-1 were

measured using enzyme-linked immunosorbent assay (ELISA). Pearson correlation analysis was performed to evaluate the re-
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lationships between serum M-CSF and ICAM-1 levels and inflammatory indicators, including white blood cell (WBC) count,
C-reactive protein (CRP), and procalcitonin (PCT). Multivariate logistic regression analysis was used to identify independent
risk factors for postoperative adhesive intestinal obstruction. Receiver operating characteristic (ROC) curves were generated to
Serum M-CSF and ICAM-1 levels were
significantly higher in the adhesive intestinal obstruction group than in the healthy control group (M-CSF: t=11.152, P<0.001;
ICAM-1: t=8.701, P<0.001). The incidence of intestinal obstruction among the 152 patients with adhesions was 32.89% (50/

assess the predictive performance of serum M-CSF and ICAM-1 levels. Results

152). The intestinal obstruction subgroup showed significantly higher WBC, CRP, and PCT levels compared with the non-ob-
struction subgroup (WBC: t=13.816, P<0.001; CRP: t=34.123, P<0.001; PCT: t=19.216, P<0.001). Pearson correlation anal-
ysis indicated that serum M-CSF levels were positively correlated with WBC (r=0.683, P=0.013), CRP (r=0.701, P=0.008),
and PCT (r=0.782, P=0.027), while serum ICAM-1 levels were positively correlated with WBC (r=0.659, P=0.024), CRP
(r=0.712, P=0.011), and PCT (r=0.747, P=0.003). Multivariate logistic regression analysis revealed that elevated WBC, CRP,
and PCT levels were independent risk factors for postoperative adhesive intestinal obstruction [ WBC: OR=1.317, 95% CI
(1.233-3.989); CRP: OR=2.429, 95% CI (1.506—4.038); PCT: OR=1.103, 95% CI (0.738-2.899) ]. The area under the ROC
curve (AUC) for M-CSF, ICAM-1, and their combined detection in predicting adhesive intestinal obstruction was 0.694, 0.752,
and 0.820, respectively. The AUC of the combined detection was higher than that of either marker alone. Conclusion Serum
M-CSF and ICAM-1 levels are elevated in children with postoperative adhesive intestinal obstruction and are associated with

disease severity. Combined detection of these two biomarkers provides a higher predictive value for the occurrence of postop-

erative adhesive intestinal obstruction than individual testing.
[ Key words)

molecule-1; Children
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7% % ¥ X ¥ ( macrophage colony stimulating factor,
M-CSF) . ZH it [a] 25 FfF53F-1 (intercellular adhesion mol-
ecule-1,ICAM-1) 7K - K¢ JLIIfG PR & S A BBy, A BF
FE L I3 BT Al 1 51 T A BEL A8 L I 3 i M-CSF
ICAM-1 7KF-, LA K 300 4 J32 B i 94 0L YA A , AT
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1 #EREFE
L1 ImRBORE el 2023 4F 1 H—2024 4F 6 H L
BERF R 5 — BE Be i AT LB I TR A ki
B IL 152 61 R kil b 55 77 %), 4 75 il

Intestinal adhesion; Intestinal obstruction; Macrophage colony-stimulating factor; Intercellular adhesion

S 6~12(9.28+1.03) & (KT iE #5410 ( BMI) 18.21 ~
23.86(21.56+2.36) kg/m’, ARIEFAG 2~ KA 45 500 1R
JLGr R B A RS 20 50 51 F={E i A RV 21 102 1], 55
B[R] I T B B A 7 it R AR 1 JLEE 50 151 Ay fi B %o ARt
2H, Hor 55 24 ), 2 26 B, RS 7~13(9.31+1.12) %7,
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faRRE X BEZHPE 5 AR BMI HLAL, 2 F G024 75 S
(P>0.05) , A AT Letk . ARSI i@t i b g
K — R BE AR 38 22 01 25 o A it o (20220543 ) , 523K
JLE WA AN [0 RS F R 1

1.2 SEOIEREbRAE (1) DI ASRUE I N AT TS
L Pk S IR R SR E Z BB AT B AT AN
R RS Wi SRS W2 WA RS %
PEIARERH . (2) HEBRARE . UL TCIE S 9 | R Bk A
LB 5K S5 R 58 4R 114 6 B, TG i J 348 B | O i M i Ak U
55 JR B Jis 22 REE7K i 468 B e 1 22 20

1.3 WFE RS ik

1.3.1 IR BORMCER S T A 52 LR AR |
BMI K Kl i /8 LR 8 bR [ 140140 ( WBC) . C
KN H (CRP) FEESZR L (PCT) 5%,

1.3.2 Ifil¥g M-CSF ICAM-1 7K~V . Tl Kl % i )L
A B B Agt e 57 38 )L 2 AR XS H SR 42 25 15 I # ik o
5 ml, FEARZELOAC PR WA I 25 . R T BEIR fa %
W2 BFF2: ( ELISA) 460 1fiL 3 M-CSF ([ 0F 30 AR W 3 A
BRRAF 525 YQ-53038K) . ICAM-1 ( i FE B AW
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1.4 SiitsJiik R SPSS 25.0 # k47 Bd 43
Mo THECTERE LAE SR B L (%) FeoR , 4 A] Eu AR
x> K3 FF & IE A (TR PR L x+s 2R ,2 41
[B] FE 38 R AR ST REAS ¢ K256 5 R HH Pearson #HC R
MT B Al 32 91 & A BELEE LML M-CSF  ICAM-1 7K F5
RYEFRFRIUMI N ; ZIH K Logistic 8117 JLHEE
AT kG % BOULIT & I A BE i 52w R 3R 246 32
RE TAEFRIE (ROC) #HZEPEA 17 M-CSF, ICAM-1
TRAEXT Rkt % B8O L & AR AR 5 W s B T 2 g, P<
0.05 AERAGI R X,

2 % R

2.1 2 I M-CSF ICAM-1 /K- LbA8  Baklide 4i i
I M-CSF ICAM-1 7K~ Tat et I, 22 S A gt
2 L (P<0.01) W1,

1 (EHEXT AL S RS AL M-CSF ICAM-1 /K-
L (x+s)
Tab.1 Comparison of serum M-CSF and ICAM-1 levels between

healthy control group and intestinal adhesion group in chil-

dren
49 % M-CSF( pg/L) ICAM-1(ng/L)
fee R X R 2l 50 0.55+0.19 216.59+55.34
Jo ok 2 4 152 1.19+0.36 316.09+58.99
t1H 11.152 8.701
PH <0.001 <0.001

2.2 2 WAIRRZRI LA 152 Bk % gL i i
P& A= 0 32.89% (50/152) . s A BHL 3 4 1fit 75
WBC .CRP .PCT \M-CSF ICAM-1 7K P35 THE W #fi fH
WA, ZFAGI2EE X (P<0.05) , L% 2,

R 2 AR R L5 i A RE I 2E g R i B Ll PR BB LA
Tab.2  Comparison of clinical data between intestinal obstruction

subgroup and non-obstruction subgroup in children

AR AR 2

o A (n=102) (nesoy M P
BlH(%)] 50(49.02) 27(54.00) 0.333  0.564
AEWE (2xs, %) 9.89+1.05 9.28+1.03 3.401  0.102
BMI(x+s,kg/m?) 22.31+2.08 21.56%2.36 1.912  0.086
WBC (x+s,x10°/L) 9.12+2.16 16.05+3.21  13.816 <0.001
CRP (s, mg/L) 8.03+1.32 36.33£5.66  34.123 <0.001
PCT(x+s, pg/L) 0.03x0.01 0.56£0.04  19.216 <0.001
M-CSF (+s, pg/L) 0.74+0.36 1.03+0.27 2.590  0.010

ICAM-1(x%s,ng/L) 234.35+35.72  326.77+8.72 6.609 <0.001

2.3 L7 M-CSF ICAM-1 7K 5 4 P46 A (0 4 6

Pearson A4 7~ ,%*Eﬁ#k%ﬁﬁﬂ%%m{%
M-CSF ICAM-1 7K~F-73 51 5 R YEF5 b1 WBC ,CRP \PCT
B R EIEAME(P<0.01) , WK 3,

®3HHEIERIBIERLEILMLYE M-CSF ICAM-1 KV 5 %

FEAR A AH DG 23 A
Tab.3 Correlation analysis between serum M-CSF, ICAM-1 levels
and inflammatory indicators in children of intestinal ob-

struction subgroup

M-CSF 1CAM-1
W H

r il P1A r il P1A
WBC 0.683 0.013 0.659 0.024
CRP 0.701 0.008 0.712 0.011
PCT 0.782 0.027 0.747 0.003

2.4 ZHE Logistic [MA53#7147 JLIEME HF AR5 Bkl
#ERILIF R W R kiR LERIER
JREREAE g PR A2 B (WA F & =1, RIF & =0)  f &
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ICAM-1 S 247 JLE T AR k& BOLIT & M i
RELAY 0 37 fe b R R (P<0.05) , WK 4,

® 4 ZHE Logistic M7 LIS T A5 Ikl 14 &L
IR T A REL Ry 52 i A 3R

Tab.4 Multivariate Logistic regression analysis of factors influen-

cing intestinal obstruction in children with postoperative in-

testinal adhesion

moH B1H SE{i Wald{i P{i OR{E 95%CI

WBC & 0.366 0.128 13.881 0.036 1317 1.233~3.989
CRP & 0.419 0.112 12.899 0.024 2429 1.506~4.038
PCT & 0.292 0.136 14363  0.010  1.103  0.738~2.899
M-CSF &  0.481 0.112 12.122 <0.001  3.351 2.086~5.837
ICAM-1 & 0.439 0.126 12.309 <0.001  3.271 1.894~4.814

2.5 [fiL¥E M-CSF ICAM-1 7K 5% i fi i H L&A A= R
JE AR R AR 2l IfLTE M-CSF ICAM-1 7K-F
BAOMh S 35 TR PO AR kG i iR L AR T A R Y
ROC ik, IR T (AUC) , 45 Won . L
M-CSF ICAM-1 7K~F- B K — 35 5K T00 AR 5 i Kl i
LK A ABH A AUC 43510 0.694 .0.752 .0.820, —
FWAE T 45 H B0 00 % RE (Z/P = 1.991/0.046
1.982/0.048) , L& 5 K 1,
3 4t it

TEJURHER ) B TR 2 T B R 1 W
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Tab.5 Predictive efficacy of serum M-CSF, ICAM-1 levels and
their combination for intestinal obstruction in children with
intestinal adhesion

v e - o e 2%

Eir R AUC — 95%CI  URIE $ESE R

M-CSF 0.840 pg/L  0.694 0.546~0.843 0.800 0.800 0.600

ICAM-1  309.765 ng/L 0.752 0.608~0.897 0.767 0.867 0.634

ey 0.820 0.708~0.932 0.633 1.000 0.633

1.0~
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Fig.1 Receiver operating characteristic(ROC) curve of serum M-
CSF, ICAM-1 and their combination for predicting

intestinal obstruction in children with intestinal adhesion
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[ E) B R DEEHE (0SCC) M E AL miR-34a SFHE L A1 1(PSPCL) 3635 51l s FEARE A 41
KRG RMAE . F7E BEE 2020 4F 1 H—2023 4F 1 HAedh Bl K24 [R5 22 2 e B B AN 2 B2 23R 19 0SCC i
101 4 (OSCC 41) B F i R i 25 68 51 (CON ZH) B 52 R S B 5O o 10 3R -6 Wi S I Al miR-
34a PSPC1 X #3A 40T 0SCC B miR-34a PSPC1 2635 5 I AR PRASAE A9 AR 56 M ; R A 3218 TA/R4HE (ROC)
HHZE 53 BT miR-34a PSPC1 XTI OSCC HE TG A B A ; Kaplan-Meier HIZEF Cox [FIIH4HT OSCC & AN
REEMEE, R  0SCC 4UmA 2 miR-34a RIBMLTESHH LU CON 41, PSPCL FKikw T 44U CON 4
(F/P=401.394/<0.001 ,215.425/<0.001) ;tTMB =20 mut/Mb ctDNA FH¥E CTC FHM:  H K431k  TNM 4338 11 ~ IV 38 i
# miR-34a KK T (TMB<20 mut/Mb ., ctDNA [ CTC BAE 254046  TNM 4330 1 ~ 1T 81 3% (1/P=2.919/0.004 ,
3.881/<0.001 .5.937/<0.001 .4.223/<0.001 .8.371/<0.001) ,PSPC1 ik & T {TTMB<20 mut/Mb ctDNA B  CTC B
B TNM 2030 T ~ T (1/P=4.226/<0.001 ,5.177/<0.001 .6.923/<0.001 ,5.024/<0.001 .6.127/<0.001) ; OSCC
2H miR-34a 355 (TMB ctDNA [ CTC JiHRZH 40702 TNM 4332 5 AH S (r /P = -0.659/0.021 ,-0.617/0.035 .- 0.645/
0.018.,-0.629/0.007 .- 0.627/0.029 ) , PSPC1 ik 5 (TMB . ctDNA , CTC % B 4 21 5» 2% .\ TNM 3 I 2 1IEAH & (r /P =
0.605/0.011,0.633/0.003 ,0.645/0.031 ,0.619/0.029 ,0.644/0.025) ; miR-34a 4 PSPC1 Tl OSCC £ # 5 A B AI%L
fE L E S T miR-34a PSPCI 4% [ B0 5 ( Z/P=7.012/<0.05 ,6.848/<0.05 ) ; miR-34a <0.79 . PSPC1 = 0.86 ,{TMB =
20 mut/Mb ctDNA B4 CTC PHE SR B 2155 G P I 4 4k TNM 433 T ~ IV 3H 4 0SCC TR A R B fE R N K [ HR
(95%CI) = 4.162(1.322~7.002) .3.357 (1.276 ~ 5.438) .2.517(1.089 ~3.945) .2.447(1.013 ~3.882) .2.748 (1.127 ~
4.370) .1.844(1.056~2.632) .2.106(1.101~3.112) ], miR-34a<<0.79 H. PSPC1=0.86 OSCC & P iAFH B ERT
miR-34a>0.79 1 PSPC1<0.86 % ( Log Rank x2=9.421,P<0.001) , £ 0SCC HHE AL miR-34a PSPC1 FikTH
F SR U A RS AT ARG, W MR AE OSCC A I IR 1z FH A B 5 55
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Correlation between miR-34a and PSPC1 expression in cancerous tissue and clinicopathological features of OSCC and
its clinical value Yan Meng ™ , Lyu Yongli, Liu Jin, Shi Jiapei, Yi Xiaoran, Wang Lili, Wang Qiulin. * Department of Hand
Surgery, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Hubei, Wuhan
430022, China
Funding program; Natural Science Foundation of Hubei Province (2020HBA109)
Corresponding author: Wang Qiulin, E-mail: 2544351772@ qq.com

[ Abstract] Objective To investigate the correlation and clinical value of miR-34a and PSPC1 expression in cancer-
ous tissues with clinicopathological features of oral squamous cell carcinoma (OSCC). Methods A total of 101 OSCC pa-
tients (OSCC group) and 68 patients with benign oral diseases (control group) treated at Union Hospital, Tongji Medical Col-
lege, Huazhong University of Science and Technology from January 2020 to January 2023 were selected as the study subjects.
The expression of miR-34a and PSPC1 was detected. Spearman rank correlation or Pearson correlation analysis was used to

analyze their correlation with clinicopathological features. Receiver operating characteristic (ROC) curves and DeLong' s meth-
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od were used to analyze sensitivity, specificity, and AUC. Cox regression analysis was used to identify adverse prognostic risk
factors. Kaplan-Meier curves were used for survival analysis. Results MiR-34a expression in OSCC tissue was lower than
that in adjacent normal tissue and the control group, while PSPC1 expression was higher than that in adjacent normal tissue
and the control group (F/P=401.394/<0.001, 215.425/<0.001). Patients with tTMB =20 mut/Mb, ctDNA positive, CTC posi-
tive, moderately or poorly differentiated tumors, and TNM stage I[-IV showed lower miR-34a expression than patients with
tTMB <20 mut/Mb, ctDNA negative, CTC negative, well-differentiated tumors, and TNM stage 1 -1I (¢P=2.919/0.004,
3.881/<0.001, 5.937/<0.001, 4.223/<0.001, 8.371/<0.001). PSPC1 expression was higher in patients with tTMB =20 mut/Mb,
ctDNA positive, CTC positive, moderately or poorly differentiated tumors, and TNM stage -1V (#P=4.226/<0.001, 5.177/<
0.001, 6.923/<0.001, 5.024/<0.001, 6.127/<0.001). In the OSCC group, miR-34a expression was negatively correlated with
tTMB, ctDNA, CTCs, pathological grade, and TNM stage (r,/P=-0.659/0.021, -0.617/0.035, - 0.645/0.018, - 0.629/
0.007, -0.627/0.029). PSPC1 expression was positively correlated with tTMB, ctDNA, CTCs, pathological grade, and TNM
stage (r,/P=0.605/0.011, 0.633/0.003, 0.645/0.031, 0.619/0.029, 0.644/0.025). The combination of miR-34a and PSPC1 was
significantly more effective than either marker alone in predicting poor prognosis in patients with oral squamous cell
carcinoma (Z/P=7.012/<0.05, 6.848/<0.05). MiR-34a <0.79, PSPC1 =0.86, tTMB =20 mut/Mb, ctDNA positive, CTC pos-
itive, moderately to poorly differentiated pathological grade, and TNM stage -1V were risk factors for poor prognosis of oral
squamous cell carcinoma[ HR(95% CI)=4.162 (1.322-7.002), 3.357 (1.276-5.438), 2.517 (1.089-3.945), 2.447 (1.013-3.882),
2748 (1.127-4.370), 1.844 (1.056-2.632), 2.106 (1.101-3.112) ]. OSCC patients with miR-34a <0.79 and PSPC1 =0.86 had
a significantly lower median survival than those with miR-34a >0.79 or PSPC1 <0.86 (Log Rank X’=9.421, P<0.001). Con-
clusion The expression of miR-34a and PSPCI1 in cancerous tissue is significantly associated with disease severity, poor
prognosis, and overall survival in OSCC. Combined detection of both markers has greater clinical value in OSCC.

[ Key words ] Oral squamous cell carcinoma; Micro RNA-34a; PSPCI; Clinicopathological characteristics;
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FH 33 0.72+0.11 0.93+0.16

CTC BT 71 0.82+0.14 5.937 <0.001 0.830.11 6.923 <0.001
A 30 0.71+0.09 0.94£0.12

EL AT T =1 v 4 54 0.85+0.17 4.223 <0.001 0.79+0.12 5.024 <0.001
sk 47 0.71£0.12 0.93+0.15

TNM 433 [~ 60 0.8320.12 8.371 <0.001 0.81x0.14 6.127 <0.001
I~ IV 41 0.72+0.08 0.93+0.16

2.4 miR-34a PSPC1 FikHi OSCC & HilJ5 A R
FIME 2] miR-34a PSPC1 Fk Tl OSCC & i
JE AR ROC Mgk, I it A& Tl (AUC) , 45
7R miR-34a, PSPC1 35 ik Bl K — 3% Bk & U
0SCC & WJa A K AY AUC 2 %1~ 0.617.0.632,
0.817, “HWAM T4 A R HW (Z/P=7.012/<
0.001 .6.848/<0.001) , W% 6 & 1,

% 6 miR-34a PSPC1 FIA M OSCC B H HEA R AME

Tab.6  The value of miR-34a and PSPC1 detection in cancer
tissue for predicting poor prognosis in OSCC

by e s e =) AN

Ei=I 7 T AUC  95%CI  THUEIE 95 e

miR-34a 0.77 0.617 0.337~0.897 0.627 0.589 0.216

PSPC1 0.88 0.632 0.349~0.915 0.645 0.601 0.246

ZHA 0.817 0.665~0.968 0.839 0.851 0.690

2.5 Z[HZE Cox MIH4HF 0SCC HFH HG A KA
M EZE  LLOSCC M T e AN R R AR & (TRAE . 2k
“17; 8 K407) LI 4 T P<0.05 T [ Ry [ AR &, b AT
Z N ZE Cox [IHAHT, Z5 58 /R . tTMB =20 mut/Mb |
ctDNA BHPE (CTC FHPE 5 FEZH 21 P 0k TNM 433
Il ~ IVH] .miR-34a<0.79 .PSPC1=0.86 & OSCC ¥
TG AS B BT fa R 2R (P<0.01) , WL 7,

2.6 miR-34a PSPC1 Kik 5 OSCC 3 A4 £ W) ¢
% R BEUI5 R EE, 0SCC 4 B FH AE N 73 B
(72.28%) AT~ 28 1] (27.72%) . miR-34a<0.79 H.
PSPC1=0.86 [ OSCC & A8 31.78 1~ 1,
T miR-34a>0.79 5{ PSPC1<0.86 MY 37.35 1

(Log Rank x?=9.421,P<0.001)

1.0

0.8

s 0-6F
B

0.4
miR-34a
— PSPCL
A
— BEL;

0.2

I 1 I 1 I
0 0.2 0.4 0.6 0.8 10

15

Bl 1 miR-34a PSPC1 KL OSCC B4 B A R A ROC
ik
Fig.1 ROC curve of miR-34a and PSPCI in predicting poor prog-

nosis in patients with oral squamous cell carcinoma

F7 ZKE Cox [MIA5HT OSCC EFH TG A R 520 K %

Tab.7 Cox multivariate analysis of risk factors for poor prognosis

in patients with OSCC

[EReey B SEMH Wald{i P HR{H  95%CI
{TMB=20 mut/Mb 0.923 0.084 15.321 <0.001 2.517 1.089~3.945
ctDNA FHH: 0.895 0.076 14.854 <0.001 2.447 1.013~3.882
CTC BHME 1.011 0.098 13.096 <0.001 2.748 1.127~4.370
FGERLH PR /04K 0.612 0.071 12.158 <0.001 1.844 1.056~2.632
TNM 2+ 10 ~ IV 0.745 0.068 12.429 <0.001 2.106 1.101~3.112
miR-34a<0.79 1.426 0.115 17.089 <0.001 4.162 1.322~7.002
PSPC1=0.86 1.211 0.109 16.177 <0.001 3.357 1.276~5.438
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miRNA [ 8 i e 48 1) v 97 o e EL W 6 g HH
P (BT S5, 40 i S 56 K 3l P B RUGIE 52 miRNA B %
0SCC BEANFRRIRL AE 0SCC 127 e iyl Lt ey
OB HEIE SR . miR-34a W] 18 i 40 7] P53 25 LN
T R A O T T A X 2 P SRS 25
FRTR 2 Ok R 22 A SCHR R TE miR-34a 765
JR B S IR YT AT R 5 B I bt i A8 A b B
AEEAE A WS K, miR-34a T fES 0SCC
RRGHLRIAEAEXCER , B NORAD ] # [ 545 miR-34a,
M ] OSCC 40 L3456 e 4= 2% , HAIL T AT e 5 98 4%
MMP-2 ik K o2 EARSE BF9E LB, 0
P& LINC00667 J& 7] i i 45 miR-34a #I4il OSCC 4 il
HHE A S HE T, Bahrami 257 & B OSCC 3 I
T miR-34a ik WL IEF @R HER MR miR-34a
AT 0SCC Wyfifi#r . H A miR-34a 7E OSCC i 20
LU R TG, AR R I, 41 21 miR-34a
KRS OSCC W th I A B A 77 I A A7 A8 10 25 G
156 JESE miR-34a 5 OSCC &L Ao, 76 27 4
T 5 SRR BOTAS rh B S RN

PSPC1 S 7E R AR 3L 5, B Hi X 2 35 D] ] 45 0
25 A5G Tl I B A MR T I PR A (A 5 AR
H AT BB FEHEN PSPC1 ] BEE M bR AR A5 PR i 24 |
U e SO S5 4 4 vh R ¥ — e A, PSPC i A 1]
REA TR A R AR R Lemster %7 K &
PRRTA P IEa 4120 h PSPC1 k1 g, ] i 3% PR AR A=
FEIF o 5 R KUK . Takeiwa 25" W58 K& B0, #E 1)
il PSPC1 ik J5 AT il OSCC 40 it (3% 4 , PSPCI
FE OSCC LA {4 2 (N Th g, A% H o 2 3IF 52
PSPC1 "3l i 5 TGF-B 15 5 i H A2 12 3 % ik 98 44
Mot 259, HET PSPC1 LR AE 0SCC &k MLl
MYERH TCHESE . ABF5EH, OSCC i ZH 4 PSPC1 %
IR B PSPCL 5 0SCC & 9w ML i 2 V1 AR
XK, R AERIRY TR

tTMB Ay o8 3 DR 20 2@ it X PN R 240 i 2 72 ) 50
GRS A A R0 A5 G e TR 9T 25 SO B DDA G AT ]
2 I WP Ie 7 A B i B g TR 5 S g
IR RCR WSS & PR A TMB "]l 0SCC #E ik
I7 TR S Af PEAG BORR G . tDNA hy CTC i B
Ji A kR LA 25 2R 40 5 7= A i AR DNA, ctDNA
Ko CTC ARSI R >y T FifrJgs 4 4% 52 & 4 it s AU IR
P, WEFEUESE, 0SCC iR M AR 78 2w Ab 38 B
5 CTC HAEAF,CTC M etDNA K 2 4 0SCC ih
VEIE L IO TR . 7 K N ) o = R LI s o

0SCC 2041 miR-34a . PSPC1 5 (TMB  ctDNA ,CTC
BAHEE , & PRI 20 2] miR-34a . PSPC1 ik 5 (TMB |
ctDNA [ CTC 748 55 X0k, #2/8 miR-34a PSPC1 1l fE
TE OSCC & L5 VAL L5697 Ty 22 il g S e %% Iy
THHAT — IR IR A,

MHTIG IR b OSCC 1297 J Z8 il M # i 1s s
TPAl B T 0 IR S5 52 AR KA S ¢ TNM 40,
FETERE 25 | 2% =300 L s 55 224 ke a5 T 5 e G
s R, I AN S FH 308 o) 4100 461 700 B B 88 7 55
RUARIF 3L B R I AR A 2 8 BOH AR T
D7k B BT AP I iR 4 2 A L R K
PRI TE OSCC Hp R BB i 118 BURR B I e 5 3
b 2R ARSI () BRSO I AR 2 FH -2 L 8 0SCC
MAG G T 5AR 5 SR E 3 W 27 K4 v 2 SR A
[ (RORE VR 7 Y R UE S 22 4 3 TR TR ARG T T
b ARG T R N R S R (LT e 5 R ol [ A T B A
FeAE 0 B8 F -0 LU T SRS A TR R SE BRI ), AR
5% % B, miR-34a  PSPC1 H3[R KGN 78 OSCC H Y Iifs
PR Sk 25 55 45 SRl T, = BH 79 2 3 ] B 3 5
T OSCC S BRIE R .

4 % it

2 LTk, OSCC #4141 miR-34a PSPC1 F ik 5
tTMB ctDNA CTC 55 B ZH 2143 2% ' TNM 4331 il J5 A
R F 1 S A A AR AR 10 28 OCHK 78 OSCC 1297 T 2 il
FE R F A2k R BT RS TEAL S R B —
I RANEL, PO 2 DR IR) S I ZE OSCC A Il PR 1oz FH A
{ECH Ry, A S B I R B o miR-34a &5 PSPCI
AHLEE G VIR BIREA IR B, EAEENE, A
WF5E R B O SR FLIG PRGN A 19114870 | R 41 20 miR-
34a PSPC1 ik 5 OSCC i R FRAFAE (14 5¢ £ S H i
ROEA T T i — 20 T R KBTI R IR A 5T
F 2 32 A VEE 7 B TC A 25 vh 2
1 SRk A A
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[# ZE] BHE WS MEREA IR (CMM) RS IE p24 #5328 H 2 (TMED2) MR FRES & o BRER AR
BEARF 15(Siglec15) B F235 51 R BRI S 20 MRIE RS L . Ak #EE 2019 4F 4 A—2022 4F 4 AP E
N R Tk 4 A B S T B 2 v O B RBHIIA Y MM ER 3 109 BIVE A FSE X 4, SR S e 1 Uk 4 Y Al PCR ¥
KU CMM #4140 TMED2  Siglec15 2 H Al mRNA 263k ; R 18 5 /04T TCCA B4 % - TMED2 | Siglec15 #2ik -5 f s 41 il
IR 2 ; Kaplan-Meier 48 & Cox 28 Z [0 9437 TMED2 . Siglec15 & 1 5% CMM BUS B2, 4R  CMM
BHREHL TMED?  Siglec15 25 [ BH M 3R 5 T 55 241 (x2/P = 85.151/<0.001 ,71.087/<0.001 ) ; & £ 4L TMED2 |
Siglec15 mRNA 5 & T 52 40 21 (1/P = 27.896/<0.001 ,38.387/<0.001) ; TCGA I FE 43 & 30, CMM i 2H 41
TMED2 3231k 5 Treg 4 il B W5 20 i A v P obr 4 ff 2 1F 48 ¢ (/P = 0.310/<0.001, 0.254/<0.001,0.226/<0.001 ) , 55
CD56"NK 4 il .CD8" T 4iIffl \NK 2 it 2 1 AH & (r/P=-0.407/<0.001, -0.344/<0.001 , —0.298/<0.001 ) ; Siglec15 Fik
5 Treg 40, 5 W5 4 10 K2 D8 V60565 B T 401 ( TFH) S IEAHSE (r/P=0.433/<0.001,0.488/<0.001,0.416/<0.001) ; Ilfi K 73
WA ~B H L5 FL Y CMM #a2H2h TMED2 Siglec15 8 MR R T 1 ~ TR TS5 BHE (/P=
11.957/0.001,10.366,/0.001;12.789/<0.001,17.217/<0.001) ; TMED2 FH1E4 3 4R S AL 723K T B4 ( Log rank x2 =
3.320,P<0.001) ,Siglec15 PHYELL 3 4F B R A7 R T BHPE 4L (Log rank x2 =5.580, P<0.001 ) ; i K731 T A ~ B 0 .3k

4578 TMED2 [HYE Siglecls BHEJRRZNN CMM TS RGN 2 [ HR(95%CI) = 1.665(1.145~2.421) ,1.383(1.101 ~
1.736) ,1.508(1.192~1.908) ,1.391(1.139~1.699) ], £i& CMM 41414 TMED? Siglec15 Fik T, 5w g
T B Jivged 1k FB A G, 2T i) CMM TS A AR 4
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The expression and clinical pathological characteristics, immune cell infiltration, and prognostic significance of
TMED?2 and Siglecl5 in cutaneous malignant melanoma Wang Rui, Zhang Li, Wei Jianming, Wang Xiaobo, Chen Lu,
Zhao Jiaojiao, Li Yu. " Department of Dermatology, The Fifth Medical Center of the Chinese People’s Liberation Army General
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[ Abstract] Objective To study the expression of transmembrane p24 trafficking protein 2 (TMED2) and sialic acid-
binding immunoglobulin-type lectins 15 (Siglec15) in cutaneous malignant melanoma (CMM) and their clinicopathological
features, immune cell infiltration, and prognostic significance. Methods A total of 109 patients with CMM admitted to the
Department of Dermatology, the Fifth Medical Center of Chinese PLA General Hospital from April 2019 to April 2022 were
selected as the research subjects. The protein and mRNA expressions of TMED2 and Siglec15 in CMM tissues were detected
by immunohistochemical staining and quantitative real-time PCR (qPCR). R language was used to analyze the relationship be-
tween TMED2, Siglecl15 expression and immune cell infiltration in the TCGA database. Kaplan-Meier survival analysis and
Cox multivariate regression analysis were used to evaluate the effect of TMED2 and Siglec15 protein expression on the prog-

nosis of CMM patients. Results The positive rates of TMED2 and Siglecl5 in cancer tissues were 67.89% (74/109) and
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64.22% (70/109), respectively, which were significantly higher than those in adjacent tissues [ 7.34% (8/109) and 9.17% (10/
109)] (X°/P=85.151/<0.001, 71.087/<0.001). The mRNA expression levels of TMED2 and Siglec15 in CMM cancer tissues
were 2.52 + 0.54 and 3.03 + 0.46, respectively, which were significantly higher than those in adjacent tissues (0.93+0.25 and
1.05+0.28) (/P=27.896/<0.001, 38.387/<0.001). Analysis of TCGA database showed that TMED?2 expression in CMM tissues
was positively correlated with Treg cells, macrophages, and neutrophils (r/P=0.310/<0.001, 0.254/<0.001, 0.226/<0.001), and
negatively correlated with CD56" NK cells, CD8" T cells, and NK cells (r/P=-0.407/<0.001, —0.344/<0.001, —0.298/<0.001).
Siglec15 expression was positively correlated with Treg cells, macrophages, and follicular helper T cells (TFH) (#/P=0.433/<
0.001, 0.488/<0.001, 0.416/<0.001). The positive rates of TMED2 and Siglecl5 in CMM tissues were significantly higher in
patients with clinical stage IIA - B and lymph node metastasis (X°/P=11.957/0.001, 10.366/0.001; 12.789/<0.001, 17.217/<
0.001). The 3-year overall survival rate of the TMED2-positive group was 68.92% (51/74), which was significantly lower than
that of the negative group (85.71%, 30/35) (Log-rank X°=3.320, P<0.001). The 3-year overall survival rate of the Siglecl5-
positive group was 67.14% (47/70), which was significantly lower than that of the negative group (87.18%, 34/39) (Log-rank
X>=5.580, P<0.001). Clinical stage A - B, lymph node metastasis, TMED2 positivity, and Siglec15 positivity were inde-
pendent risk factors affecting the prognosis of CMM patients | HR(95% CI)=1.665 (1.145-2.421), 1.383 (1.101-1.736), 1.508
(1.192-1.908), 1.391 (1.139-1.699)]. Conclusion The elevated expression of TMED2 and Siglecl5 in CMM is associated

with tumor immune infiltration and adverse clinicopathological features, and they represent novel biomarkers for evaluating the

prognosis of CMM.
[ Key words]

globulin-type lectins 15; Immune infiltration; Prognosis

K Jk % M SR 8 K ¥ ( cutaneous  malignant
melanoma , CMM ) J2& R i T 57 JIk 2 2R 41 i %) e 30
FSRE , 4 R R 15 50/10 JT LA Y S CMM SRR
B o RIS IR WU R 22 B p24 B
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SARGE G T 40 M R TE AL AN Zh RE , A 1 IRt e
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(FhyRd 4R 5 e <50% ) |, & RNA 4 ANE ( A260/ A280
FLEANAE 1.8~2.1 Z [1]) B RNA [R5 00 @A I
A A R s DI RS B BK ; @ F AR AT 32 1 AT 0]
e W R a2 F HIGIT .

1.3 WFE RS 7k

1.3.1 TMED2 Siglec15 & FI/K Al . #4422 32 pr i Ak
P RUIBRAN CMM A R 98 20 2R 55 21
2 H LN AE A7 A S LU R ik S e A
MR G (PV-9000, b5t A2 & HF A D) kil 4L
VIR, JBIE 4 pm, 65CHEEE 2 b, IR | 6 B 2
KA ZZEM/K  EDTA (pH 8.0) 28 i i JE 5 N HEA T34
BFREMEE 3% H,0, ERERFF 10 min, 740
I L 2E I AW, 2R B 20 min, T IIHTAH B
W (TMED2 W F 2 3E B AR W B8 | AR S
FNab08738 , # B EE 1:200;Siglec15 ) [ i AL LWy
BN 7], CSB-PA975446 , M BE E 1:150) ,4°C iR &t
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W, P IR 30 min, DAB B, AR E G Y H
Ak, BB (WA ARKEEAR, B S
DX31) WIIEAL e 1 Bl Y R ETESr.0 2 B &
@1 IR, 2 hE R, 3 iRk, IR A
Iy IS 10 43 <5% ,1 5% 5% ~25% ,2 53 26% ~50% ,3
53 51% ~T75% ,4 57 >75% , PITRFEFS2 73 R FHYE, <2
1.3.2 TMED2 Siglec15 mRNA 2 kK6 . BUHT 8¢ 14 14k
() CMM ¥ 20 VR 55 21 2145 24 30 mg, Trizol 742 HX
204U RNA , i F| NanoDrop f#40 Y6E 1 ( L EI TR ER
KAHE], ALS Narodrop2000 ) 461, A260/A280 FbAH K
1.8~2.1, {8505 54357 & ( PrimeScript™ RT Master
Mix , Takara ) & RNA %% 50 ¢cDNA, 5|91 L
BN A BT A L, TMED2. % 5 -GCTGCTCAG-
GATGAGGTTGT-3 *, T % 5 "~CACAGCCACAAT-
GAAGACGA-3", 7= ¥ K & 150 bp; Siglecl5: [ iF 5-
TCAGCCTGCTCTACCTCAAC-3 7, F % 5 ~GGAGGTG-
TAGGCAAGGTCAT-3", /=¥ K i 120 bp; N 2 Jik
GAPDH : |l 5-GGAGCGAGATCCCTCCAAAAT-3", T
% 5 -GGCTGTTGTCATACTTCTCATGG-3 *, 7= ¥y K
120 bp, qPCR AR 52 . i H SYBR® Green i
IR (TB Green® Premix Ex Taq™ 1I, Takara) , JZ
RZ (20 wl) . TR 10 wl, E RS9 (10 wmol/L)
£ 0.8 wl,cDNA #i4 2 pl, RNase-Free H,0 6.4 ul,
WRRF :95°C WA M 30 s, 95°C 781 5 s.60°C 3B *k 30
$.72°C34 s, #4740 MEH ., TR FEA H 5L
M CtE 5 NS C A2 (H, 2 TS A X &
STy 18

1.3.3  REEMMIRIEITAE . LT R f9-GSVA[1.46.0]
LAY ssGSEA B4k, FIH] TCGA $ds E h 2t 1y
24 F G A0 LAY markers SR XF N 2 it B 11 e g

BIEE O, XF TCGA #5448 2 i i) TMED2 | Siglec15 &
TR 328 1 R I 34k =2 TR R A5 R S 4 A, o0 BT &
RHAE AT R
1.3.4 BV O R T2 E & K ig it rbavi. A
JART 2 4R 3~6 N HBEV 1 IR, ARG 3 44 6~ 12
ARGV 1R BV L H 31 2025 45 5 A BTN %
LHG R SR ARG 4701 e SRE T R N, AR
TR E R FARBEAEFRET-ZH
1.4 Stk SR SPSS 26.0 #4783 43
Mro IEBDA R, x5 F£oR, 4] AR ¢
o oy 5 THECTERE LIS ES A8 B L (%) o, 2 1R Ee A
X K95 ; Spearman ¥ 43 A1 45 48 b ] 09 AH G 14 ; Kaplan-
Meier ¥ 2 il 4= 47 M 8, 1 R A Log-rank 1% % M ¢
TMED2/Siglec15 FA: | B3 40 8] B4 A= 77 25 5 R £
P ZE Cox [FIHBLRL A BT CMM (825 Fil5 56T 10 f
SR E, P<0.05 HZEFHAGI2EE L,
2 % R
2.1 TMED2 Siglecl5 mRNA FI&E B HEEHLH
fb2E 45 R BT, TMED2 8 (A 5 o7 T 20 it 5 R 400 it i
Siglec15 85 HAL TANAEML, 44 TMED2 Siglecl5 FH
PR 67.89% (74/109) 64.22% (70/109) , 1= T 5%
HYY 7.34% (8/109) 9.17% (10/109) , 2 FH 43t
2FE L (x2/P=85.151/<0.001,71.087/<0.001) , L&
1, qPCR SZE: B, CMM & i 41 81 TMED2 | Si-
glec15 mRNA £ik4(2.52+£0.54) . (3.03+0.46) , &= T
TSR LH 2 (0.93£0.25) . (1.05£0.28) , = A St
Y (1/P=27.896/<0.00138.387/<0.001) ,
2.2 TMED2 Siglecl5 ik 5 %y 24 i 12 1 A9 AH OC 1%
TCGA BIE ZE43 1 & 3, CMM 98 4141 TMED2 %
K5 Treg 40 AL . B W 20 At Ko v PR 20 i 3 2 1E AH 5%
(r/P=0.310/<0.001,0.254/<0.001,0.226/<0.001) ,

Sigleclb

AL

B 1 CMM SRS 44T TMED2 Siglecl5 % 1263k (g 4lib i (1, x200)
Fig.1 TMED2 and Siglec15 protein expression in CMM cancer and adjacent tissues (immunohistochemistry, X 200)
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5 CD56"NK £l . CDS* T 41 fifd . NK 4fi ity 1 5 671 4H ¢
(r/P=-0.407/<0.001, - 0.344/<0.001, - 0.298/<
0.001) ;Siglec15 FRiL5 Treg AN | F W4 Y Az 38 10 5
B T 4 (TFH) 34 5 1EAHE (/P = 0.433/<0.001,
0.488/<0.001,0.416/<0.001) ,

2.3 TMED2, Siglec15 & 1 7K 3 76 A [] i PR/ #L
FIEh 2R I IR BIITA~B 1 k4555
f) CMM S8 20 41 TMED2 | Siglec15 2K [ PHME 3R g 3%
T L~ DTk 55583 (P<0.001) , 34 7F
HABGERE P A 22 5 oS 2 X (P>0.05), WL
1,

2.4 TMED2 . Siglecl5 £ F/KFEX} CMM 35 A= 17 i
JarsEm  FEVTH, CMM R 109 il R st 28 fi,3
HE MR IE RN 75.41% (81/109) . TMED2 FAPEZH 3
HE R AR R 68.92% (51/74) AR T RAVEL B &1y
85.71% (30/35) ( Log rank x? = 3.320, P<0.001)
Siglec1SFHEA] CMM 8 3 4F SRR AE RN 67.14%
(47/70 ), ik T B M 4 B & 9 87. 18% (34/39)
(Log rank x?=5.580,P<0.001) ,

2.5 ZHE Cox BIHAHH CMM & TS 0510
HZE LI CMM B Wi sET- R R AS i (e =2 R
“175485°8407) , LA LIRS R P<0.05 7 B |, dF IR
SO0=1~TM,1=MA~B ), HELHEH (0=
Jo,1=4),TMED2(0= [, 1=FH¥E) , Siglec15 (0=
PE, 1= b A AR & HET 2 E Cox [FIH AT, 45
RN, RS IA ~B ) M E55: 5 TMED2 [H
P Siglec15 BHE R CMM & B SET-AIfERE IR 2 (P
¥<0.01), W% 2,

®2 ZHE Cox BIAZHR IR CMM 4 BUS SET (1495 1

(NS

Tab.2 Factors influencing the prognosis of CMM patients by mult-
ivariate Cox regression analysis

Bfi SEH Wald{i P{i HRI{H

ES 95%CI

IARMPIMA~B 4 0.510 0.191  7.130 <0.001 1.665 1.145~2.421
WSS 0.324 0.116 7.801 <0.001 1.383 1.101~1.736
TMED2 A% 0.411 0.120 11.731 <0.001 1.508 1.192~1.908
Siglec15 PH1E 0.330 0.102 10.467 <0.001 1.391 1.139~1.699

3 3 i

CMM S5 UL {7 Jok A e, B B MM AT 2o
FARYIBRIRATIA A, (H 0 0 8 A i 22 E kA d b
R ARGARYT RUBOT RO A R ARk,
BRERE AT s 3157, andT PD-1/PD-L1 T CTLA-4 #iT
PR AR g2y 7 1 2 G T MR CMML BB R
FEWUG™ BRI I A LA 384 FR B S 16T R A
ik, SHUREAFAE L B K VR 2, Y RT TNM
SIS PEAS A 2 B DX 20 R e 0 R 3 L 7 T A
VR EE XA 0 SR AR I A 7 485 e O AT A A
JrPRE, PR, AR Z BT B TSR 4 TR, LA
RS HEHLPEAS F B BUS 48 S AMARIRIRTT

TMED2 7 o T A 5T W — i R B v ] X 3 F e R
FOREE B b s TR, 3 5 E
SR BT 6 I T BN 32 1 AR 4R RS 40 i P i iz
RGNS RIS R, TMED2 16T A iH
B A bR eIk R UE Wit 224K Frizzled 115
AL L 32 | F 3L B-catenin B EG 7, JE c-Myc JX 3]
A EEE  ABFFEUESE TMED2 7E CMM 5 21 41

F 1 TMED2 Siglecl5 2 /K PAEARIIG R/ R EAFAE T 22 5 LI [4i(%) ]
Tab.l Comparison of differences in TMED2 and Siglec15 expression in different clinical/pathological features

o H Bil%k TMED2 B X2 E PfE Siglec15 BHME X2 Ma P18

P 51 | 69 44(63.77) 1.465 0.266 42(60.87) 0.919 0.338
E’s 40 30(75.00) 28(70.00)

Gea <60 % 49 31(63.27) 0.873 0.350 30(61.22) 0.348 0.555
>60 ¥ 60 43(71.67) 40(66.67)

JihiEE E A% <2 cm 71 45(63.38) 1.900 0.168 43(60.56) 1.185 0.276
=2 cm 38 29(76.32) 27(71.05)

Jie {5 2% J 7 Y 63 39(61.91) 2.453 0.117 37(58.73) 1.958 0.162
(=3 46 35(76.09) 33(71.74)

It AR 5319 [~ 68 38(55.88) 11.957 0.001 35(51.47) 12.789 <0.001
MA~B 41 36(87.81) 35(85.37)

Clark 434 [ ~IV& 42 26(61.91) 1.123 0.289 25(59.52) 0.656 0.418
V4 67 48(71.64) 45(67.16)

LR H 39 34(87.18) 10.366 0.001 35(89.74) 17.217 <0.001
¥ 70 40(57.14) 35(50.00)
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Fik B X5 TMED2 £ H Al g F e (9 BF 5 485 SR —
" TMED2 75 CMM Hh i 26 1K 19 7 HL 1 7T g 52
FESEAKSE IR, WFFE R IHA IR 28 7 m6A A 5C
FJL5E T4 i BE R 91 45 & TMED2 mRNA , /2 # TMED2
215, 0% MEK/ERK/Slug 15 538 #% , {12 1 98 40 Jfd
WEE AL RS RWESE T, TMED2 3k 542 28 ¥ I
PRI BRRFIEAROCIK . S AFE G $E 7R , TMED2 214 A
2 5 R4 2 Fh 5 e ik e YA DG 15 5 38 %, an
Wnt/B-catenin Fl TGF-B {55 1943 555 &1
W, 7E CMM 6 JE A0S R 3 T TMED2 93 3%
ik JE#E AR B — 8] EE AAH OC PR sl T 4
JaE 2 T 430, L 3 i T R A A 1 e 4R 2
71, 578058 h TMED2 PR TS B 22 M85 R4 .
W52 B, TMED2 A3 i #6 Toll #£Z 1k 4/% H +
kB I, FIHEANE 6 FRMER T 150, 2 g
MHHA B . Hk, TMED2 ik 6 /8 I 4
PERT Y 53T (0238, T G 28 40 It 1 ek R A5 T g
PR S e ik isk , ST R, TMED2 1 Ry 2 118 i
IEE R, 25 PD-LI e i A i o TRk
FIRE ALt B A2 HE P PRI A R SR 200 0 25 S i
20 M R (2 P g ke AR AT AR AT
BrZ2H]  TMED2 FHME & CMM R B WS 190k 7 B
£, MR TMED2 3 i 2 i Kelch FE A & A
BEAHOCHE [ 1 Iz Ak, 35 0T i 245 40 DG 56 R 4n i
LR INANE 1 A NADH-BR AL R R 1 A0 a5, 3m
FEAN AR 257, SEURE AR BUR
Siglec15 J& Siglec XML, HA5HIAL 5 M o0 1) f
S BR B [ 285 TR ML PR 5 T S 8 A2 R s 2 Py 41 o i
J¥, 830 ITIM 254438043 35 SHP 1/SHP2 B Rl , 45+
TVEIPEAS 5, 751 5 S R0 98 M s I o] 4 v R AR
RS WFFERIA R A BE Hh SiglecS A9k A
RE6% 5 MR IR LIRSS & AR IR 5, S e
g bl 'o'  AHFFE & B, Siglec15 7F CMM i 41
2l R 2 ek, R AT BE S Siglec15 52 Bl
JEBME IR . WG B, R b Siglec1S B 140
FoAb 07 R N-BE IE AR08 i, 5 B0 I AR
Siglec15 & FAREARU > AR HE T Siglec5 ) 4H i 5 119
BT AR Siglec15 223k 5 ARG B AE A X,
FF5 Treg M B W5 40 L S P 240 i 22 1R AH 5C , BE
FEIT Siglec15 WIMFSE 28 Ftifis 8 4 SR
£ CMM i RGN R 3D . ARIFRAE CMM 7R
Siglec15 Y3R35 5 G 40 MR 1Y ¢ R | X 5 78 At
S TP ULZE B SigleclS A S 1S e I AR — 31T
M HAL], Siglec15 #4592 3K BE WS 1 H: V-set 4544

B5 CD8"T 2L, [ 4K A% 200 i 55 G 38 25500 4 L= 1)
MEVE FR AL TCAR 25 & A s R VAR 5 SR 4 i 3 T
LML % T R B ) 55 LR AN I R 5 Th e 1k
Zh,CMM H7 Siglec15 (Y7280 BEAL #8751 T 41 A
I M2 F iR A G v 20 A S, B T AN T 4
JL A E ek G2 T BE A1 P9 4 o 2 ak L A 6 328 WA
T LR R IR (1 1 S R A7 SiglecS B N3 1
P TCR 5538 [ AR AR T 4 M3 58 g ) ok & 45 e
JE 6 VR A, FLHL I ok 52 F PD-L1, B 6, X F
Siglec15 15 2% ik i b I8 1 PR 45, BT PD-L1 2R3k M B
PE BT RE = AR EL ) S I . ASHIER A AR o BT &
B, Siglec15 J& CMM 217 Fi s U2, 2B AL, Si-
glec15 114155 22 35 bk 7 2 I 98 Tl B 358 Ah F 0 2 10 i R
B, FBARBEIRIT RO FAR MBS 2, 51X Siglecls
FRATERESUIR 259 B BT 2 P R IR IR, A A&l
i, A FPUIARBHWT Siglec1s 5 HECRAILE A, fif bR H X}
T 20 AR, Yk 2 ML 4T e g 28 1o 225, % F PD-
L1 B ¥ 51 PD-1 3R 97 T 25 /9 CMM A8 &, 4L
Siglec15 J7 AT B R —F 43T 8 1R I T R g
4 &% it

ZE iR, TMED2 #il Siglec15 7£ CMM £H 41 i &
2 R ek, H LSRR KT 15 Jifygg 1 e 922 400 ol 4 ok
IRBRRRIE AR O, J2 52 0 0 A 7 A B PRV 26 CMM
TG O B A bR S, 4G HAS I O BRARAE A A
PEANME A AR G KX 2 Flor 7] fig A Bh TR 5
WU 3 T AL S e v T SR R . AT
HFAERRRTE . TMED2 7£ CMM A i BAR ST ML, 457 571
B Siglecl5 M C R, i AR AEM NS5 15
FNTIREIIE , A BIBIFFE N B F AL I R A A rh g5
WESE ] TMED2  Siglec15 £ CMM &7 IR, I A1
PR PR F HLAE R S e SR B v RV AR ELAE T, S T
K FTF TMED2 Siglecl5 HIHRS HEGRIEIRITH A R 42
B S A PRI LR
i E NP e (VL ibw I FTRUIEN
& R Hk A

I IR, SRR I R ISR K AR
9T BB, o ik I il ; 22 o MRk ST SR ok 72 B RHY
SEREIR 0ok HEATETT 2R 0T 18 SO I AR R < AT SO
TR B 2 i 0S4
5% 38k
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B 40 % EGLN1 SLC27A6 ik 5 TP 3
RIXBIA M AT e B X

R, B &, w3 iER

FETH . SHNBERR MR BB E 5 B AR ARSI F T H (gyfynsfe( 2023)-28)
PEF B0 550004 STBH, ST BERIRSE (SO il AN ETE ) 5 ST BER# R B2 e B St ()
WEAEVEH . ¥ HFE , E-mail ; AoshuangChang@ 163.com

[# ZE] HH WA (NPC) HZUP B L 2 (EGLNL) I8 BER K% 27 BUA 6(SLC27A6) KR
KT PR ISR A G RIS M., F73E YR 2018 4F 3 H—2020 4E 3 A 5t M E R K24 M8 B b H- SR s
I 132 4] NPC B3 IR 4 WA s A 4 59 55 41 40, SR qPCR K2l EGLN1 ,SLC27A6 mRNA J T PEAH
FER [ A\BIREE S FEN T 4(0CT4) MEGIPLE X Y HEE 1 2(SO0X2) AT NANOG ] mRNA 3k ; R e AUk 246
I EGLN1 SLC27A6 2 15535 ; Pearson AH5¢ R0 NPC IR H EGLNT SLC27A6 mRNA 5 T PEAE E RN 35 1Y
AHIEPE  Kaplan-Meier [l £8 A1 Cox [81 59 43 #7056 52 NPC SR E BUS MR E, &8  NPC 4 4 EGLNI,
SLC27A6 ,0CT4 ,SOX2 ,NANOG mRNA Fik ¥ & FHg 55 41 (1/P =46.841/<0.001,44.102/<0.001,46.396/<0.001,
52.522/<0.001,45.576/<0.001) ; NPC #£H £ EGLN1 ,SLC27A6 mRNA %355 OCT4 SOX2 NANOG mRNA # k&
IEAHE (EGLNT mRNA :r/P=0.708/<0.001,0.692/<0.001,0.669/<0.001 ; SLC27A6 mRNA :r/P=0.641/<0.001,0.721/<
0.001,0.784/<0.001) ; NPC #8241 21 EGLN1, SLC27A6 £ [ B 2R i T 9 55 41 41 (x2/P = 80.951/<0.001, 88.364/<
0.001) ; TNM 21 11 ~ V3] A K EL 55685 1 NPC HRE 4040 EGLNI SLC27A6 FEVEREF T 1 ~ T ke s
B (x2/P=31.034/<0.001, 14.314/<0.001,5.811/0.016, 10.725/0.001) ; EGLN1 B4 5 4E A= fF R AKX T BIM: 21
(Log-rank X*>=14.530,P=0.004), SLC27A6 FHPEZ 5 4 A 77 AL T B4 ( Log-rank X* = 15.860,P<0.001) ; ZH %
Cox [MIJAZHT 7R, TNM 33 11 ~ IV 3k [ 45 %678  EGLN1 FH4E SLC27A6 FHPE 2 5201 NPC 3% U5 i fa ke I &
[OR(95%CI)=1.602(1.166~2.200) ,1.540(1.242~1.911) ,1.379(1.124~1.690) ,1.302(1.075~1.578) ], #4&it NPC
FEH 2 EGLNL SLC27A6 335 L, B 5 T HEAHSCHE R Rk 2 IEAHIE 2871 NPC BUS WAL A s b5 759
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The EGLNI1, SLC27A6 expression in nasopharyngeal carcinoma tissue and correlation with stemness genes and prog-
nostic significance  He Wenjie™ , Zhou Xin, Chang Aoshuang, Sun Zhen, Wang Long. " Guizhou Medical University,
Guizhou, Guiyang 550004, China
Funding program: National Natural Science Foundation of China Cultivation Program of Affiliated Hospital of Guizhou Medical
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[ Abstract] Objective To investigate the expression of prolyl hydroxylase 2 (EGLN1) and solute carrier family 27
member 6 (SLC27A6) in nasopharyngeal carcinoma (NPC) tissues, their correlation with stemness genes, and their prognostic
significance. Methods A total of 132 NPC patients diagnosed and treated in the Department of Otolaryngology at Affiliated
Hospital of Guizhou Medical University from March 2018 to March 2020 were selected as the research subjects. Quantitative
real-time PCR (qPCR) was used to detect the mRNA expression levels of EGLN1, SLC27A6, and stemness-related genes [ oc-
tamer-binding transcription factor 4 (OCT4), sex-determining region Y box protein 2 (SOX2), and NANOG ] in NPC tissues,
and Pearson correlation analysis was performed to assess their relationships. Immunohistochemistry was used to detect the pro-
tein expression of EGLN1 and SLC27A6 in NPC tissues. Kaplan-Meier survival analysis and Cox regression were used to
identify risk factors affecting the prognosis of NPC patients. Results The mRNA expression levels of EGLN1, SLC27A6,
OCT4, SOX2, and NANOG in NPC tissues were significantly higher than those in adjacent normal tissues (#/P=46.841/<
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0.001, 44.102/<0.001, 46.396/<0.001, 52.522/<0.001, 45.576/<0.001). The mRNA expression of EGLN1 and SLC27A6 in
NPC tissues was positively correlated with OCT4, SOX2, and NANOG (r=0.708, 0.692, 0.669; 0.641, 0.721, 0.784, all P<
0.001). The positive rates of EGLN1 and SLC27A6 protein expression in NPC tissues were 62.12% (82/132) and 60.61% (80/
132), respectively, which were significantly higher than those in adjacent tissues [ 9.09% (12/132) and 6.06% (8/132)] (X’ =
80.951, 88.364, both P<0.001). The positive rates of EGLN1 and SLC27A6 in cancer tissues were significantly higher in NPC
patients with TNM stage Il - IV than in those with stage I - II, and also higher in patients with lymph node metastasis than
in those without lymph node metastasis (X’/P=31.034/<0.001, 14.314/<0.001, 5.811/0.016, 10.725/0.001). The 5-year survival
rates of patients in the EGLN1-positive and EGLN1-negative groups were 56.10% (46/82) and 88.00% (44/50), respectively,
with a statistically significant difference (Log-rank X’ =14.530, P=0.004). The 5-year survival rates of patients in the
SLC27A6-positive and SLC27A6-negative groups were 55.00% (44/80) and 88.46% (46/52), respectively, with a statistically
significant difference (Log-rank X’ =15.860, P<0.001). TNM stage Il - IV, lymph node metastasis, EGLN1 positivity, and
SLC27A6 positivity were independent risk factors affecting the prognosis of NPC patients [ OR(95% CI)=1.602 (1.166 -
2.200), 1.540 (1.242-1.911), 1.379 (1.124-1.690), 1.302 (1.075-1.578)]. Conclusion The expression of EGLN1 and
SLC27A6 is upregulated in NPC and positively correlated with the expression of stemness-related genes, suggesting their po-

tential as novel tumor markers for prognostic evaluation of NPC.
[ Key words)

genes; Prognosis
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%1 EGLNI SLC27A6 mRNA K T ARG R K 2345 W F51

Tab.1  Primer sequences for EGLNI mRNA, SLC27A6 mRNA
and stemness related gene expression
FEH i Tl
EGLN1 5-GAAGGCGAACCTGTA- 5-TTCATGCACGGCACG-
CCCC-37 ATGTA-3"
SLC27A6  5-GTGCCGTGCATGAAC-  5-CAGGTGATCTTATCG-
AAGC-3” CCTCGG-37
0CT4 5-AGGCGATAAGATCAC- 5-TTCGTCCGGCCATTG-
CTGGAT-3" ATTTTG-3"
SOX2 5-CTTCTGTCATGGCTA-  5"-AGGTTTCCGAGGTTG-
ACAGTTCT-3- TCTTTTG-3"
NANOG 5-ACAACCTCGGAAACC- 5-CGTGAACGAAGTCCG-
TTTCATC-3" GCTC-3~
GAPDH 5-GTGGTGGCCTTTCTC-  5-TCTACCGTTCCAAGC-
AACAC-3- AAATCTG-3"
2 h, A LUE G IR & LMAT Bio 22 7],
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20% 1 453,21%~50% 2 4%, =51% 3 47, WiTiE4) 7
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BOFRE LIS A B (% ) 2o, 4L 1R] LR X2 K
B A A IEAS TR ORI L x5 R, 2 4] AL
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Tab.2  Expression of EGLN1 mRNA, SLC27A6 mRNA, and
stemness related genes in NPC cancer tissue and
adjacent tissue

o B Z%E;)\ (?Egz\) HE Pl

EGLN1 1.03+£0.23 3.20+0.48 46.841 <0.001

SLC27A6 0.97+0.22 2.79+0.42 44.102 <0.001

0CT4 0.86+0.19 3.02+0.50 46.396 <0.001

SOX2 0.65+0.17 2.47+0.36 52.522 <0.001

NANOG 0.55+0.13 2.37+£0.44 45.576 <0.001

Fk 2 IEA 2 (EGLNT mRNA ; /P =0.708/<0.001 .
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1 NPC ZH#h EGLN1,SLC27A6 & 1%k
200)
Fig.1 Expression of EGLN1 protein and SLC27A6 protein in NPC

2.4 EGLNI,SLC27A6 & H/KF-7E NPC B3 A [l
REBHPIZE S IE: TNM Z00 I ~ IV 3 A ik e &%
A H) NPC B H g 4121 EGLN1,SLC27A6 FH M %
mT L~ T E R S ERA ST E L
(P<0.01), W3 3,



- 350 - BEMERG 245 2026 453 A 4525 555 3 8] Chin J Diffic and Compl Cas,March 2026, Vol.25,No.3

&3 EGLNI1 SLC27A6 FH /KF7E NPC BH ARG RS ECP I 22 R HEL [6l(%) ]
Tab.3 Comparison of differences in EGLN1 and SLC27A6 protein expression in different clinical parameters of NPC patients

moH 151% EGLNI FH#: X2 E PE SLC27A6 BHME X2 8 P{H

531 L 80 54(67.50) 2.497 0.114 50(62.50) 0.305 0.581
E'S 52 28(53.85) 30(57.69)

TR () <60 51 31(60.78) 0.063 0.802 28(54.90) 1.133 0.287
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VB it FA AT 9 28 16(57.14) 1.202 0.548 13(46.43) 5.164 0.243
AL AR Ak g 30 17(56.67) 16(53.33)
FATE AR M A ge 74 49(66.22) 51(68.92)

AR (=L A 33 18(54.55) 1.073 0.300 17(51.52) 1.523 0.217
41k 99 64(64.65) 63(63.64)

TNM 433 I~ 50 16(32.00) 31.034 <0.001 20(40.00) 14.314 <0.001
m~ 1V 4] 82 66(80.49) 60(73.17)

N RESE TS i 88 61(69.32) 5.811 0.016 62(70.46) 10.725 0.001
T 44 21(47.73) 18(40.91)

2.5 EGLNI SLC27A6 & &} NPC 4 Fl e Al 52 i
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FHP42H 1) 88.00% (44/50) ( Log-rank x2 =14.530,P =
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Fig.2 Kaplan Meier curve analysis of the impact of EGLN1 and

SLC27A6 protein expression on the prognosis of NPC patients
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F 4 ZHZE Cox HIHAHr NPC B35 U B2 H FE
Tab.4

Multivariate Cox regression analysis of factors influencing
the prognosis of NPC patients

LAy B1H SEMH Wald{i P{H HRIE  95%CI
OCT4 mRNA /& 0.144 0.102 1.933 0.221 1.155 0.946~1.410
SOX2 mRNA & 0.115 0.093 1.529 0.275 1.122 0.935~1.346
NANOG mRNA & 0.127 0.101 1.581 0.241 1.135 0.931~1.384
TNM 2010 ~ V3 0.471 0.162 8.453 <0.001 1.602 1.166~2.200
WSS 0.432 0.110 15.423 <0.001 1.540 1.242~1.911
EGLN1 fHfE 0.321 0.104 9.527 <0.001 1.379 1.124~1.690
SLC27A6 A 0.264 0.098 7.257 <0.001 1.302 1.075~1.578
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[ Abstract] Objective To elucidate the molecular mechanism by which tyrosine phosphatase SHP2 regulates macro-
phage M2 polarization in the tumor microenvironment and its inhibitory effect on the invasion and metastasis of nasopharyn-
geal carcinoma (NPC). Methods The experiment was conducted in the laboratory of the Medical Research Center of Kailuan
General Hospital in June 2024. A lentiviral vector overexpressing SHP2 was constructed and used to infect THP-1 monocytes
to establish a stable macrophage model overexpressing SHP2 (SHP2-THP-1). Cells were divided into blank control group,
THP-1 group, and SHP2-THP-1 group, and co-cultured with conditioned medium from NPC CNE-1 cells. Quantitative real-
time PCR (qRT-PCR) and Western blot were used to detect the expression of M2 polarization markers (IL-10, Argl, CD163,
CD206) and key proteins in the IL-6/STAT3 and PI3K/AKT signaling pathways. The effects of supernatants from each group
on the migration and invasion abilities of CNE-1 cells were evaluated using wound healing and Transwell assays. Results
Compared with the blank control group, the mRNA expression levels of M2 markers (IL-10, Argl, CD163, CD206) in THP-1
cells treated with CNE-1 conditioned medium were significantly increased (P<0.05). Compared with the THP-1 group, the
SHP2 overexpression group (SHP2-THP-1) showed a significant decrease in the expression of these M2 markers (P<0.05).
Western blot analysis revealed that overexpression of SHP2 significantly inhibited the protein expression of IL-6, p-STAT3
(Tyr705), p-PI3K, and p-AKT (Ser473) (P<0.05). Functional assays demonstrated that the migration rate and invasion number
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of CNE-1 cells were significantly higher in the THP-1 supernatant group than in the blank control group (P<0.05), whereas

these parameters were significantly lower in the SHP2-THP-1 supernatant group compared with the THP-1 supernatant group

(P<0.05). Conclusion SHP?2 inhibits tumor microenvironment-induced M2 polarization of macrophages by suppressing IL-6/
STAT3 and PI3K/AKT signaling, thereby attenuating NPC cell invasion and metastasis. These findings highlight the

therapeutic potential of targeting the SHP2-immunometabolic axis in NPC.
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AH O W 21 Y ( tumor-associated macrophage, TAM ) 1E
NS I RE AN SN0 &)y i A HG e o ) 240 i
S b O B8 9 22 20 S 4. TAM E 243y
M1 BUAT M2 7 2 FhIEAY HFTERIH, MT TAM 75 T 5 1k
ST 15 1 P SCBEVE 1T M2 TAM 55 i
S AR A I A BORT S ZE H1 1) D BEAT 5, X NPC 1) il
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P3EFR 5L CNE-1 i jid5 5% 48 h R LI, 48
L>(2 000 r/min, 10 min) F1 0.22 wm JE P 0E, A5
CNE-1-CM, ¥ THP-1 FI SHP2-THP-1 4i i3 73 5| 5
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Western blot £ lll {5 = 38 #% £ 11 ( 1L-6/STAT3 | PI3K/
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WZ SR 2% D A SR AR X ek i

® 1 4 mRNA 5474
Tab.1 Primer sequences of mRNA

S LUEG1Y &L

GAPDH  5-TGTGAACGGATTTGG-  5-GATGGGCTTCCCGTT-
CCGTA-3- GATGA-3"

SHP2 5-CTTTCCGTTAGAAGA-  5-ATGTAATACTGGACC-
AATGG-37 AACTC-3"

IL-10 5-GACTTTAAGGGTTAC-  5-TCACATGCGCCTTGA-
CTGGGTTG-3" TGTCTG-3"

Argl 5-CTCTACAAATTCCCT-  5-AGAGTCCCACTCTAT-
CTTGG-3" GTATG-3"

CD163 5-GCTGTGGTAACTTGC-  5"-GCAGTAGTGTTCCAC-
ATCCTG-3" CCATCA-3”

CD206 5-CTGCAGATGGAAACA-  5-GATCCAGATAAACAC-
TCTAA-3" ATGCT-3"

INOS 5-CAAGACACACTTCAC-  5-ATTCGATAGCTTGAG-

CATAA-3”

GTAGA-3”

1.2.8  Western blot ;{85 FH 3¢ 15 /K- . £ B4 it fif
JH 210 20 A J P BCA 246 0 200 it 2 1 Wk 3, 3oF
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mRNA ik 8 % T (P<0.05) ,INOS Fik{ L &
Fa5E FW NPC 40 CNE-1 8 i3 70 W 26 (5 1 fig
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2.3 SHP2 i@ 1t 1L-6/STAT3 Fl PI3K/AKT {55
WP KIEVER] Western blot #5255 R0 | 5 CNE-1-
CM 4 [b 48, SHP2 it A 4H h 1L-6, p-STAT3 | p-PI3K
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Fig.1 Comparison of IL-10, Argl, CD163, CD206 and INOS

mRNA expression levels of cells in each group

CNE-1-CM4H  SHP2id&ik4

-
STAT3— —

p-sTATs . -
Pz R e

p-AKT A - -

m CNE-1-CM4H.
1.2F SHP23t ik 41

AR R IL

IL-6 STAT3 p-STAT3 p-PI3K p-AKT

TE: 9 CNE-1-CM 41 L%, * P<0.05,
2 AN TL-6/STAT3-PI3K/AKT 3l 4 56 8 1 3k 1
e
Fig.2  Comparison of key protein expression of IL-6/STAT3-
PI3K/AKT pathway in cells of each group
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Fig.3 Effects of different macrophage conditioned media on migra-

tion and invasion of CNE-1 cells
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AKT X AR AL STAT3 [ Ser727 {7 5 34 38 L5 5% 1
PEDCTT AR SE R IR, SHP2 X 5 4% 38 5% 4 [ A5 41 fil
AT REA TR — P R P (0 ELARBLES R B B, —Fh
Al AR RS S, SHP2 il i K BERR fb STAT3 B Tyr705
A7, BEWTH S PI3K 18 #2303 p85 MyAH BAEF, i
0 PI3K/AKT A& 4k, Ak, SHP2 7] G 38 o 5 52
SOCS3 (STAT3 147 S As 5 Rl ) i 2 3K (] 422 52 il 3
BT PET AR AT B AU R R GE (U STAT3-
luc/PI3K-luc ) SEH W3 #& 16 PE A B 25 A8k, ARIFSE
FH SHP2 2k (9 M2-TAM 38 3 43 W CCL18 35 &
WAL Y EMT JERE SR TAT, TAM A7 4= B Hofth 7
(41 TGF-B \VEGF) &/ 2 5 X — i AT &R, H

PR, SHP2 1] BE I A J4 2 15 105 400 Jid 149 43 0 A
( Secretome ) 21 B2 W s — L Jo HLAE , SHP2 SRFE I E
Wt T RE 725 26 1k PD-L1, M i 48 5 60 338 300 741 £ 2R
B ARG I B AR AT SHP2 T (4 431
DR F 4% 85 AT Bh T 4 i B i EL A e A0 R s T g
VAR | SHP2 414 37 ( 41 RMC-4630 , TNO155 ) 7 5244
Sl RIS T R B 0 2T AL, (B AR FE AL 2 )5 BR
TR 96 40 L 17 3215 5 (40 RAS-MAPK) , AHF
FEE AR SHP2 1kl 570 AT Al i 5 98 S 2 A B &
FEBUIIRE A FH 33X A e Ko e S i 55 ( 4ndre PD-
D) AL T BS AR YR, B0, SHP2 41 i nT A8 18 1 ek 20>
M2-TAM 28 FIs85% CD8* T it , et~ L4l -
TR B 7, SR, SHP2 £ T 4 g Dy fik
PR B 1 FH M A 48, SHP2 SRR Al BEAM ] T 40 iy
TG SE T R TP e g

UG AR GRS R R G HAE T SHP2-M2
WA B I HLE, EA AR LU AL . i 5k, THP-1
Y 2R AE S fb it AR v nT BB TG 1k 58 AR PN L g 4
B S TP DA I 4 ) i R A PR 2 B8 i R A 4
AR EEE . R = i 5L R/ BN TR AR/
SRS RYIGIE SHP2 X Jili 4 3% i 41 i/ H , Jo ik B Al H
TE S 2T P ) B ARBL

gL R, AR RG] T SHP2 @i 1L-6/
STAT3-PI3K/AKT i B 417 i B et 20 ffg M2 #¢ Ak, 3F 1
i NPC RZEBHZ W o FOLH . X — R I
T SHP2 WA~ ThREIN AL, B NPC e (R iR
SRR T s . AR TG RAE T 2R 2 X
55 AR A Hr, $01m) SHP2-% 12 A% 3 4ih A7 22 1 ok %
NPC JAY7 IS B SR W
F 25 32 A VEE 77 G R 25 vh 2
(=i

Mok P BT TS SRR R ISR T ¢ 4
% R F S ORHE A A S B ; TR A A L B AT R
B TG AT R SO A%
5% 30k
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[(FES%ES] R741 [ XHkFRiRES] B

Report of 3 cases of autoimmune glial fibrillary acidic protein astrocytopathy and literature review Zhou Qiulin, Liu
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[ Abstract)

clinical information and review the relevant literature.

[ Key words)

%1 1.55,32 % W “BUF BT ST 7 4%, IEE 5 d” F 2020 4F 12
HABE, B 2013 48 BLETES fik B PR XU IEE T, RI2TA
2015 AE BT HIRARTC 1, W) Ak 12 W0k 2 K AL fS
U T RBEIRIT I B . 2016 4EXUT JRC IR m e, LA R
JECB . BUR B H Bk 8l AT A BRI AT E AR, T
H & JE Je R AR B 500 mg whah A T7 , fF i e, B Ja F Rk
JERRPARSEIE L, 2020 AFAEIR R FRIR ARG . BREAI2 W1 = 1
JELAR AN G0 s TCARIR . A T R Sk T
[T SN o Sl N 3 WA R O S oY S X ) 2
RIS 5 9%, sk T IE8 AT I BRAE BA P, TR 2%t A L 5+
BN BAE B, A R B AL TS s R AR, I R R
AN 16.0x10°/L, PR A0 A & 43t 88.6% , JRAH & #L I
TIRE AT | 2 M T A A5G 00 A DL S8 M 28 7S 5 P P
180 mmH, O, K I GFAP-IgG HLik (+) (I 1:32, M H
GFAP-IgG LR (+) JHIE 1.32, kK 3iME MR SR A /N
I T B B O RIGAAS RS | P 00 i = 5% 22 R BRE ok | B I
/R T MK T2 /5 54, T2FLAIR £ A5 S S (L E
1A B K& 2A) o L5 LIRS WA 1 B o8 P I I 47 4t iR
PR 2 T 40 0% ( autoimmune glial fibrillarg acidic protein as-
trocytopathy , GFAP-A) ATHRE g WA IR B,
Beshak s O MRk JEAMIRYT , A 40 5 T 2022 4 2024 4E IR &
T, KR BARAE )55 — R &0, 2 W1k GFAP-A & F 2 K EfEfk
(ERYE) AT HFEIRIT , 20 RHRBEE L,

2.4 ,20 % K k5 5 d, b F AR LA M A TE g 4 07
F 2023 4 4 JABE, B 5 d ik R E R 4 B R T
Iy ot KA A e, D R A, 7RG 206 (RAARTE) I7

We present three cases of autoimmune glial fibrillary acidic protein astrocytopathy (GFAP-A) with detailed

GFAP astrocytopathy; Glial fibrillary acidic protein; Myelitis; Diagnosis; Immunotherapy

BUANE 4 h BT RE & B H R DA RS T8 1) A, A
BRI AR AR RRATE S W sh AR R, RBHR A7 L AT
HREEARES R , A TR R 2R, 4 T b s MBS,
VAR A T R 10 kg, BEEE 3 4F iR SUIR Y2 B T
NGPERRE H MR IRIT R IR e, A NS F S To 4y
TR, AR R AR AR, SR S AR A5
VAR R E WA, O TR AN, SRR A, SIS 48
Te A1 W SR B, A I PR Ly 3™ 2%, Ze A JIL g 5
G, WUSK I IEH SO s BAE (+) |, A W05 18 08 K A ] g ¢ Je
SEIR A7 B Kernig 1E (+) , AREGE AL THB s A RERC S . I
PRAE AL B TRE AT R MR SR 30 ok WS, A
IR PR 105 mmH, O, ki B T GFAP-IgG Pilk(+) [
132 PUKGBIEEE 4 bk (+) JBEE 1:32, KB K BiHE MR F
R Fe i | P9 28 5 R 22 M0 DR | B 5 UL BE R A R T2
{55 BRI, T2FLAIR Fi & 155 (DL 1C . B 2B) . G0 L W]
HIZWIN GFAP-A 45T HIEE TR 0.5 ¢ vhdiiRY7 , 4k L4 3 d 3
e[l A M B 22 B RTA YT IR I A e, 1 AR R R A Sk
MR 75 Ze 00 Fe 1 | P 98 05 F 22 K S 15 5 S T A . 4 /s ( UL &)
ID), BT 2024 4F 12 R “ BB DU ORR A 2 JH”
TR ABE, ZWih GFAP-A A2 BER 4 T IS IAITIf
b, B45RFRRE L,

3. 4,19 4 1 kT d, 2 BIKF T 4 47 F 2024 4
10 AABE, B#F 7 d RIS ER, RE A 40C , RITCFFHEA
i, W EINE RS, TYUERBIKRERT R RE LR, FER
RELVRYT . 4 d BT TR R B, I SRR 39.4°C, 4 BHK R
1 EEARR RS2 BT IR, R B RV BRI , AR
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AF0y 2R 100 Y/ min, ABE 3 d A I/ ME IEFE CT 4275 AR R
FRUEER o U PHARTERE R I 2, T Al PR B R B R
W AR AR, WA IR A7 R AN 2 KR SUHR HR 24/, 2200 K
B BT 4 78, WU B Kernig fiE (+) , XERELTT 4 9, BUF B
WMJ3 3 g, WLk J7 1E %, 75N B Babinski fiE (+), BT B
Chadock i (+) , FLZRATAE 22 , ) HMESTAE FH I B GE Ky 25 AN AR L
Bro MLH R A0 9.6x10° /L, JRAE & KL AT DI AE | H i ot
G Pk 8w SR B8 R WLBH B S R M 2 O OR N >

400 mmH, O | 5¥ BT GFAP-IgG Fitk (+) i 1:32, 749
2.3 mmol/L, ki & S0iHE MR -4 7 B 5 A2 B e A Ak, 01
B AR AG (ILIE 2C D) o 5 RIS R S T 4 R A
9, TRV TE N S BR R FIIAYT 4 d, BUT BCZ b )
VBT H B A 0 A S R , 0 35 O VR 11 5 ke 88 A 2 A DGt Ak
Kl 5 B2 WA GFAP-A, THIEJEJE 0.5 ¢ Ml iRyT, 4k LU
3 d W BAE IR A WAr S i BE IR BN IRYT, AR
PR BEREZ

D,

TE: AL 1 A% 5% T2FLAIR 22 ZBERIRE 555 B 1 A/ T2FLAIR 351555 C.00 2 A2 2o B 9 385 FRCBE Atk T2FLAIR B 15 55 D0 2 JRIT 5 1 AEE A

2 i e PR TBORE i 5 5 SRR T 4 /D

Bl 1 Skfii MR P57 R

AL T S ECERE R BRI E S B 2 B T2 SRR SR SO  C. 01 3 ik AERE BB A LR Ik ; D6 3 i b g Ltk Ak
B2 FHiHE MR FHEGEER

i i GFAP-A J&y Fang 55" 7 2016 4F 1 KR IE 19
MR 28 2 50 B S e MG , AN 8 Y0 o I 375 2 o 2T 4k e 1k
FEHRPEERE M G(glial fibrillary acidic protein-IgG, GFAP-IgG)
BUORBAYE R FEAE A S50 R i A B W, 0T g 15 e e ok i Jd 47
Ko HETAK ,GFAP-IgG J& 4 57 1 1 LE Wb i 4y, H R L
ALY GFAP Hi)F 2 85 5 4 bt I 2 80 20 M 1R, 005 5 S v
CD8" T 4 AT A B 8 W7, {H GFAP-TgG Hiik7E bb i 2 o
1 ELURAE A BIRA > . GRAP-A Ifi R 22 B0 ELAT 7o B S
CIE Y5300 N o e i X N N R E2 P A S VA 3
993 T O FATAT AR | SCHRATHE Th (4R I8y 44 ~ 50 5 TCHH b
W2 HAE B AR AUR B4R A T 19~32 %3
RFFERE 5 IRIRERAT , $278 GFAP-A TE77 4R % TP AT g
FEAEINAUR I T 5 W 2 380R 2

ZH GFAP-A [ K B AF ARG sl it vl P & 452

Jieag | S DL S iR e oM L, AR T A 2L 0 1) 4 oK e B
JEFAT , % FETT R 5 A 58 N BEAR IR B /N IR i A AN T A
K, Hor 1B R T A 2 st $ i R L Y 2R T EAE g i
RHESHEFES  GFAP-A Ik REPEA 5 B 57 bk, 500
HMELUARGIS R AR AT R Bk Rt s & - e T AR4LR
B ARARTE I BRI, 2 B &9+ A B &E IR, 53¢
R A MR8 TR AR 28 G BB A0 BH AL A A AT, 1R
2 b A R 2t 202 BRI H R K E T,
FLJRT T B I /NI R B AR A, A R
s g R AL I Y 5 B GFAP-A mJRENOM A 2R 9 19 Y 5%
AR U BARAF A SCHER RS, {8 AR 20 B AR 0 i 2= 5 4 R 5
b, TR SAAREARAGRA X, 2541, GFAP-A LIk
B SR TS SRR A, X g e O A e M )
PVIZ Bh R K bl B A 2, W5 5l 8 e e 9 I A
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PR ALY | R BlE s e A EMAThREZ &,
T e HEBR A B R WA 2T B K T R RN (neuromyelitis
optica spectrum disorder, NMOSD ) £ | 7K 25 3 5] g 2 34 /3 3l
RIS R £ KRG NMOSD 2t 5 s i B g %, &2
W RIRBEAT LIRS, 58 50 T W 309 1 5 501112 vt 4% 995 T3
S B ) B R L

WoE &I, #E GFAP-1gG FHERG B, 29 40% 7] 5 & HAh bt

TR, o N-FF 3E-D-R & AR 2 R S B3k G

BZ W, $iK i 38 % A 4 (aquaporin-4, AQP-4) IgG HE 4 —

frthS1r AR R 1 B TR A AQPA-TgG BHE , BE AR

WFFE M, 125 GFAP-IgG/AQP4-IgG WL FH 1 58 2 | FLyv a8 B s

JE MR 5 GFAP-IgG B fHM: O W 35 22 7, (5 ot oL %

GFAP -IgG/ AQP4-1¢G WA HE 4 16 Y7 A NMOSD W3R Y7 K

w7 ERT, GFAP-A IRYT M AR 4 — IR, 2t 2 R

FH R 2 0 3 R sl e i 1 A e S BR AR VR T, R AR A ]

2 I BT 6T e ] 38 R R A O IR e

FEMHIFNGIT > WA, IR RIE Son 6 PR e IEIT R

W SRR A G a7 il 4 307 SRt g2 g 0> . A

ARG Z I FIR YT, o 198G e AT e ko 1 N e e R AR

FHRYTRIE RN , 5 SO BRI e R R e 3 s
L5 TR GFAP-A KRB 288, K 5 1R 2 Tsie, K

SCGE A HE 3 BT AR, BRI IR TE AR BT RO LB

XF e SRR, 2RI S Rz RARE SR

TR (CSF) R 1MW GFAP-IgG LK LLUBA i i2 W7 , F 3013 %

IRYT XTI MG B EE
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[ Abstract )
the relevant literature.
[ Key words)

i) 1.53 ,49 2 B “ gl R e 4 4F7 F 2024 49 13
HABE, 4 FERTAMNGENGES CT A7 LR i, R R ELEE 12
BRIEARTR . DA GRS TR, A BE L R A ) 3508 WL —
KNS emx3 em FTRE e, A7 BP0 E AL, SEH E KA . CRP
143.39 mg/L,ESR 120.00 mm/h, IgG 20.49 g¢/L,1gG4 5.81 g/L,
IL-6 14.94 ng/L(9 A 28 H F} % 289.33 ng/L) ,SF 248.50 ng/L,
B O SR B b RS B R L 45 K, PET-CT.
XU B RE GNRR GTT AOE AR X A B B 2 i
KR PEAHE & A M DR, &8 2 k55
WHEER . WIHALN 19G4 HIEHR , -0 e i &+ 2 1
BB+ DRI BERIRYT TCAL, G2 EB00 (ARG | SRk L 45 ¢
WS ) RS2 B2 N 1gG4 & 43T Castleman % (25 B
MR P BEEr il (MF-3 9% ) 1 B 301 8] 20 =) 2 8 B gt
SRR B2 IL-6 TF & 493.32 ng/L, KL A5 K, S5 IR H
Al B+ BCD Jr 58 (MR K+ IR IBE I + b FE KA ) 4 957
(14 d N1 ADIFRE), E& 1gG4 R E 2.91 g/L,1L-6 [F &
420.4 ng/L, WRELE5 45/ Rl

2.5 ,47 & YR T DURR B LB 10 M AR
T 2024 4F 12 H 6 HABE, BRfEs A AL FKE TRk, A
B A 1A WA R T T O Y R R B/ NMR A A BT
2 R, DA RNE FARIE, LR ERA: ESR
98 mm/h,Alb 31.24 g/L, Glb 61.42 /L, IgG 51.63 g/L, IgG4
60.30 g/L,IL-6 4.46 ng/L., B AR K& CT 7~ Q0BG SRS |
N W B WG BRI 22 J I Ik B &, 2 S0 b 1L &5 5 B ( DL B
1) : Castleman 375 ( 2% 40 M7 ) | 908 30 ) IX R & TG4 % 40 i 3 i)
(>200 ~/HPF) ,1gG4"/1gG 41 60% , LWl 1gG4 43 i T &
HPU P Castleman 5 (R AIRAL) . FBEHARISE )G T 6l 2 & 5

This article reports the clinical data of 3 patients with IgG4 hyper-secretory Castleman disease and reviews

Castleman disease; [gG4-related disease; IgG4 hypersecretion; Diagnosis; Treatment

PL+ D ZERAN+HRTBEERIRYT 2 D7 (28 d o 1 AP RE) (Al
BB R AR I 1 AP (28 d oA 1 AFRE) A+
RIETe 1 AR (21 d 2 1 ANYTFRE) ) 2% B BT+ A oK + 3
FEAFA+RABEERE 1 ANIFAR(14 d B 1 ANYFFR) . S A 1gG4 &
# 19 o/L,1L-6 FFZ 3.3 ng/L, WREL 5 0 & %/ FREEbE b

T < IR XK e SR AN R I MR T (S TR ) o
B 1 ZESEH ik a5 A=k #E (HE YL, x200)

#13.55,65 % R “ W& G Mk AN 1 A~H 7T 2024 4 6
A4 HABE, BRESLR AL FHRL TR, ABed . 3
FER AP KM 4, LB EKRAE, Hb 114. 0 g/L, 116
120.75 ng/L,IgG 53.46 g/L,1gG4 19.9 o/L, #A#H M CT 75
4B 2 R EVEE PR (454 ) o A BRI LS S5 BN (LA
2) : Castleman % ( 3E 4RI ) | g fa] X K B3 AN B 4 | 1G4t/
1eG* 21 50% ., 2Wik 1G4 =i 7 b B 22 vl Castleman 5 (3¢
YA AY ), A BE S ) R 2 BT S N A IL-6
(3 017.51 ng/L) , K ELEEBE R, J5 5 3 DL 22 B4 (CD20 B4 ) +
R 2 AR (21 d 9 1 AT AE) L 1gG4 FEZE 19.9 o/L,
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DL P Ik B ZE 0808 A VR, AR B 465 b o SR A, R 2 R
2574 1/50 000, #4552 B0 ] 43 R b L (UCD) FRZ Hrols
BI(MCD) , MCD 7] it — 25 4y Jy HHV-8 #H 3¢ MCD 4% % 4
MCD(iMCD) , 3R E L iMCD S 3 Hos BT 540 45 375 A 1y 4
RI(HV-CD) JE4MIAY (PC-CD) MRS AL, TgG4 B0 Al CD
(IgG4 hyper-secretory Castleman disease, IgG4-hCD) J& iMCD ¥
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Z TPk B R RRAE
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[ Abstract)

impairment and memory loss, with existing single-target drug treatments showing limited efficacy. Fufang Congrong Yizhi cap-

Alzheimer' s disease (AD) is a neurodegenerative disorder characterised primarily by progressive cognitive

sule exerts its pharmacological mechanisms through multi-component, multi-target interventions in AD pathological processes,
including inhibition of B-amyloid deposition and tau protein phosphorylation, anti-neuroinflammation, antioxidative stress, and
neuroprotection. This article aims to provide a reference for in-depth research and rational clinical application of Fufang
Congrong Yizhi capsule, and to clarify the need for future large-scale, long-term randomised controlled trials to verify its
long-term efficacy and safety, offering new approaches for AD treatment.

[ Key words] Fufang Congrong Yizhi capsule; Alzheimer' s disease; Integrative medicine; Pharmacological mechanism;

Evidence-based medicine

[ IR PRI BRI ( Alzheimer’s disease, AD) J&—F LLFEATHEIA FEFIMLHI AN R F 2L, I AD R pa =

%nxjmbaa/m\lamﬁk\w#ﬁwm MR ATt RO
L B AERA 2L, AD (9B R R 2 EE LT 1 AD MR EE LR

Hadh PE it R T AR gE 1, it 2050 4FE AD 2 A 0K sk 1.1 BAREZEXT AD &ML AR

L5 A2 AD AOU™ SR WA V6 T B R E Rty RSERMIG, AT A KA O AL S B-JE ) FE 2 11 (amyloid
EORUTE 1 BB Y7 A A2 55 TR 7, o R R e iy A3t LA B-protein, AB) YLAR tau HR 1 S BRI 1k P 22 8 PE SO 46k
[FN I % SHBRAE R ST RERR AT

BUREEZIRTT AD B JH 25160 45 AR s P e 410 < 5 N- AR DUBUE AD St R BIRFIEZ — . AB J2 Hh JE MR AT

F-D-KAH B2 ( ( N-methyl-D-aspartic acid, NMDA ) 5Z &35 1 57
A, BB T I SR A NN DR AR B L TG 1k ot e s E R, EL
KM 2 th B0 3 N Sk | éeﬁté%% RO R, &y

R gt 2B b R AT 5 R g Y A 24

%‘-ﬁna

AT RIS K

AD KIFHLEIE 24, i

1R %E 11 (amyloid precursor protein, APP) 28 B-43WAEAN y-43- I il
Sy A 2 R By, WE R IR OL T T 3 2 G 0 PR B T
AD BEIRN AR Y7 SIERR KM, SBOUEM N RETE
ERE, RN AR HAMATEE, T B0 ph 2 T AR M 75

LA, W R & FHF B R 8 2 8 0E AD B’J’ﬁﬂi}‘mﬁ‘” Ny =1 S ITIA T, IR IS /N B 5 40 M AN B i B A, 51 A
TR E KA 26 B 4EAIT AD IR H ERF S UE R F 1T @RV [ sE—EinE s &,
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tau 12— M E A OCHE 1, EE I RE 2 4 5 M 42T
ERUENE, AD BERN  tau & A EZFIEFOER T & &
o BERERRAL B S AT o3 BT IR TE iU 2T 4R 9 25, il
ZREF YL LS T D VR Bl 28 T 19 2 B B A A, R e R e,
O 20 RN RS K5 R 2T HET

WA B2 M NAE AD 19 A0 1k Bt by Ji 5 B A
FRi N AR TUARFN tau £ 11 SR AETT S0 /B BT 40, (57 HC A i g
PRHEIH -0 (tumour necrosis factor-ac, TNF-at) , F{ 47 2% -1B (inter-
leukin-1B,1L-18) IL-6 A 4L N7, R ME I F A ik — 25 {2 ik AR
DU tau 2R FABERR AL, B B 5 1 57 — s LA 405" 11 0 A
W SRR R AD R EE AL 2 —, AD BH
A A 2 PAA L R GE T RE I S , S BUIR B 4k R
JRAAL A DNA 4805, ki 452 5k 2 oo S g . IRBRBE R 45
REREAT 2 AD IAAI T ABISR A BRI A2 I R e 5 X
NG REAH 28 TC 17 BT 1522 2 ICAZSE AT R, AD BF KN JIE
BlBE #l 22 JC K& &R, & T IE B85 m e /b, S BOA A Th RE
TR,
1.2 EEXS AD i EREALIIAIR P EXT AD 1A R AT A 3
B(HAANLE) P (KRR - Bl RERYRIL LT L2 H
SRR LA kR, Kk, K3 (R
X VR )FE < B A B 2 0, REVEAS 2 U A BN R R A
B, B RSN, S AD i EEBE 25 T 3,

DIAREE R AD (9R Fl FEAAFE R R AEEIRE N
AR IREAT AR S5, 2O PL R B 5 1R BRI
& RIS ST M WS R 2R RO A B,
HEME, BRSO, REE S IR W5 A M 02 AD A0 R AL,
(BT Hic e N 55 E T B RA RS,
AR LT, Bk B T R T S R
MIDCFR o MR TE KB AT S5 R T S BO LR, ML 2% £
18 BB N A AR AL R LB 1T AN, BE IR B, 58S
PR IAH A 2R T BRI B 45 22 i, BEL i 75 , S B0 ML TE B0
FRMHE, DL NIRRT . (PHECE) S Rk 55
ATECRAL , CHMETE ) $8 BB, 2 N IR SRR TR
AD BRI EZIEM . MBAERZA, Fis bk S, b
AL, AR AR AR T B AR A5 T B D) AR A
55, UM AE AR AS IR 8 2K T AL G 77 , 2E 100 HR SO0 ) e D
B P2 1AEEIR . (RHEAT - ZRIER) thic# AR 2
KM B, SRR R TR T S AD BRI, K
A SRS, SHLARHS , AT S Ls 1T, S BUR N A
(e R AR Z 3 T A K A B, A0 B K 28 o o A 2 5%, 5
& AD,
2 EANEHERENATRE

S 7 W i R IR T AR 2 DA PO A B A | L
(e S NS RN T S e B S ) B 1/ T
Je A AR LA A IR GE R 22, A, 3k
ZEAMEFIEORE AR 55 22 28

IR BRI 24878 1% 05 288 s VR i ) Bt ik il
24 AR N1 2 S i 03 WA SR A T R B B TR MR B S

SURIZE (R BURACRLA AT . B2 6 % oy —
1 A A1) AB ¥ 0 M £ 0 U AN vaw BB L B R
2 MR i 7 SIS B B AR 15
WAL RGO . B DA AR 5 25 2 W 3
FRZGELBLR A B9 T HEAST AD HOSLIG SR,

3 EAREERREORREEE

3.0 SURILAEA  AD KT A e M A A e
FRANMAIAE . BFIERIN 5 A% 2 R 9 AD B
T B B 6 4R A s 8B Bt A
03 T RS0 i WML LA, A%
R ITECN AD BT R 47 B 5 7 5 10 B
TS P I RS A B R HF Re2 T A 0 TIR4/
MyDSS/NF-«B p65 i 5 B L5 LA 0t 4 8 0 0 2
RS FE AT (57 AD AFCHO IR ™ . ol
SHEACE Y, AR 5L F) 5 L% AD 18
FOURBERCT I B BRS S TR 1 R
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RILIEIOK T . BT3P0 2 2T B OB
ST 9 AT B RLACAE Y T e
FACRIE b B W22 T 552 UL REHER G ™

32 BURAEFT WP 2 S PRI LA AD %05 0 T3 HL 2
SR R R EUR 50005196 R T 0B
SR DR FIC I, A S 1A T LPS 51
(2 AT 540 5 9 B T L0, B 7 T AL R
o AT SO PISK-AKT L IRA P HE 521 0
AR e AL EET A0 ™, A7 PR %3,
20 258 REHET A WLRLTT BT AT O AD M8 HLIR S
L IEGERFE AS  S7 3
900 2 BURCPRTY AD T AR (EAB 3 AR TL-6.TL-18 K
5 UL 52 HE I 5 30 T 230 A6 o1 B 5 4 70
WE,

3.3 MOIBCIR 5 LM B ORI B L 760 1
IREE R A e LS T B 5 B2 LB, R
DI BR B T 28 AD RIS (L, B S T
f B BS R BT, B 0 B VEMTRETR 1 et
TR AN, k5 25 4 P LA 288
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CNIETE ST VN DN UN SN e TS
00 L DT 5 O e L AT R
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Al LA HAY 7850 B0 16 i )V FH s 8 19 2 4k, R X4 i TIE
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H R J7 MR 25 5 e % 55 IR R w0 1 390 BUAS A 2
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[ Abstract]

and progression are driven by the complex interactions of multiple factors including genetics, the environment and microbial

University Affiliated Shanxi Provincial People’s Hospital Shanxt,

Gastrointestinal tumors are one of the leading causes of cancer-related deaths worldwide. Their initiation

ecology, posing a severe threat to human health. Current clinical treatments are plagued by marked interindividual variability in
efficacy, along with a high risk of drug resistance and recurrence, making it an urgent priority to explore novel pathogenic
mechanisms and therapeutic targets. With the development of technologies such as metagenomic sequencing, the traditional no-
tion that the blood of healthy individuals and tumor patients is "sterile" has been overturned, and the role of circulating micro-
organisms (CM) in gastrointestinal tumors has attracted widespread attention. CMs participate in the tumorigenesis and pro-
gression of gastrointestinal tumors by regulating inflammation, immunity, and angiogenesis in the tumor microenvironment, of-
fering a new perspective for clinical diagnosis and treatment. However, relevant research is still limited by technical drawbacks
in detection, incomplete elucidation of specific mechanisms, and the lack of large-sample validation in clinical translation. Go-
ing forward, it is necessary to optimize detection technologies, further decipher the molecular mechanisms underlying CM-me-
diated regulation of gastrointestinal tumors, and conduct large-scale clinical studies to validate the diagnostic value of microbial
biomarkers and the efficacy of targeted interventions, thereby providing new strategies for the precise prevention and treatment
of gastrointestinal tumors.

[ Key words] Gastrointestinal cancers; Circulating Microorganisms; Pathogenesis; Intervention
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[ Abstract)

prostate cancer. This article reviews the construction of CAR-NK cells with prostate-specific Membrane Antigen (PSMA) and

Chimeric Antigen Receptor Natural Killer (CAR-NK) cells as a new strategy for immunotherapy of

Prostate Stem Cell Antigen (PSCA) as key targets. Significant anti-tumor effects achieved in preclinical studies. At the same
time, strategies such as optimizing the CAR structure, combining immune checkpoint inhibitors, and molecular targeted drugs
were explored to enhance efficacy and safety. Despite the challenges in clinical translation, CAR-NK cell therapy is expected
to offer a new treatment option for patients with prostate cancer.This article provides a comprehensive review of the research
progress of CAR-NK cell technology in the treatment of prostate cancer.

[ Key words] Prostate cancer; Chimeric antigen receptor natural killer cells; Immunotherapy; Targeted therapy; Com-

bined therapy

T R SR A TR T P i L ) e P 2 — |, L 3 B B
FRAYTT AT A2 i R E R PR R, 0 T e % M 2 SR BT 1 1l 47 R
(mCRPC) B BUA ALY B BN 7036 7 S ) 259) 55 R 458
JPIRITRCA R, FLH PR BN KR S5 25 )it 3l 4E ok, A
A PURZ K ( chimeric antigen receptor, CAR) FAR AT R
JEST R IRATT AR T A e S, Horp i B PR R Ak A
SR ( chimeric antigen receptor natural killer, CAR-NK) 41 {1 J7
IRTEAR AR A PURSZ R T(CAR-T) 41 I #E 1w P A1 4 0 [R) s, 4
S 1 22 AV B MURe B 8 D AL, A6 1T 7 R 16 7 4B
PR RS T8 R 200 B S v 2 S T A1) R e
U ( prostate-specific membrane antigen, PSMA ) | i 51| J% 1 £ ifd
PiJE (prostate stem cell antigen, PSCA) 5% 17, & CAR-NK J7 3%
PO T AL O SRR AR RGELRIRLL PSMA PSCA

S5 R CAR-NK 20 LH ATE i 91 s T A e T 5 2 g
DU R 2 S & 4 ik 2 2%

1 CAR-NK fHREH) W RAEAATR

1.1 CAR HARMIEAJFIL  CAR 2 —F A T4 B il & 2
RS IS BE R TR R R TE A A e 3 22 e e M (n T
2N NK I ) o ol AR A5 AR S e 3R O 2% 0 e 4 L 1 g
T3, — TR A R RE S TR YT HOR Y B CAR 43T
HT 4 A S5 D) BE SR B« A2 T B AM A 0 SR k[ 38 Oy B
A AR F Bt ( single-chain variable fragment, scFv) ] | #5545 #435k |
—Aak ZAN N LS S 8], 40 CD28( cluster of differentiation
28) .4-1BB( TNF receptor superfamily member 9, TNFRSF9) L) f&&
TG Ak Ty B A A0ML A AR 5 4 IR, F 5 CD3L(CD3 Zeta
591 CAR Rt LIk FHALMA MR &1k

chain) , X —
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(major histocompatibility complex, MHC) FR il 4 (1) 77 20 B 1R 51
UhIRA 2 T HL R, HE T VTG S B A A, R R K A Bt PR v
CAR BIRA G i 28 T B i LR AL LD . 55 — 18 CAR 1Y
1 scFv 5 DX CD3C AR5 AR Rl G, HAK A 35 APE RS72380H
PR 55 A% CAR 7 CD3g JEh 151 AT — A Sl o7 (fn
CD28 T 4-1BB) , it 15k T 41 (¥ 14 7 Rk ) S A7 0GB ] L 5 55
=A% CAR MIgk—2P 85 T AR FE RS, B e B
SHR 1 P[] 38 0% 8005 5 U AR CAR (LB “ %% T B CAR™ 8¢
TRUCK) 7545 =AU LAl F 385 51 AT S i 4 i A5, e
JrZ-12(interleukin-12, 1L-12) 8¢ G5 8 15 43 F 0 Fe Fp AL T2
5 -1 ( programmed death protein-1, PD-1) B 2w A% 751 | REWE 3=
BB R R R | AT B A 5, v IR S i . A e
CAR-NK 4 B3 i, 05 i 45 NK 20 A 5 B9 s AL
4 NK 20 A3 A P2 00 A0 i S 3R AR AR A2 1R (Killer-cell im-
munoglobulin-like receptor, KIR) ##7 B, Hi4# Sk & H ( DNAX-
activating protein of 12kDa, DAP12) AT 3@ i Sre 3 BEfH 6% 52 1k
Tt G R4 T %5 ¥ (immunoreceptor tyrosine-based activation motif
ITAM) B % SRR AR BB R AL , JE TR 5201005 ¢ BEAHOCEE A
T4 -70 ( zeta-chain-associated protein kinase 70, Zap-70) B % fi%
F RN (spleen tyrosine kinase, Syk) , 5 2 fif & 5% JC Y 41 it %
PifE . 33— KORGS5 0 A e 5 Wb B 5 BB Y CAR 193K
o, ISR

1.2 NK MR AR ) AR M (NK) 240 2
AR R B A AN 20 L, G PR A g5 M v R R AR
Mo 5 T AR, NK 20036 A AT A F i i bt 5
(human leukocyte antigen, HLA ) Z 4t , Ifij J2& i = 2% o 35 7
ARG I P SZARAE S A B AT, 1 Bl T A D) ) O
AR, X AR AR X PR K A HLA R R 0 SE 4K
JeE (AT SR ) I BA R 3, MG PR 5% 16 8 2R, NK 4
JHLSAR LV T 1 B % R ke R o A R ol SR A AR B Y 5% ~
10% , {5 38 12k & Ji i ok I SR 6 4R 30 A W 2 UE 52, NK 20 Jifg e
AN FR R RT SE 2 16 YR TR I, L R 4F B9 9™
HARE ST, RS A B TR L NK 40 A AT P )
R A A AR R 753 I8 200 6 3R T A G N B IC AA  R3k
T8 E X ffged 400 0 Py AS 5 PR SR 00 4 b 3 1
(natural killer cell-derived extracellular vesicles, NKEVs) fF s NK
AN ST WA B AR U, TRAR I 28 £L 2R OB 8 45 40 10 2 1k
Yyt K48 2 -y (interferon-y, TFN-y) . R 3R 5E A - ( tumor
necrosis factor-o, TNF-o0) ZE G 8] 55 R 7, 3 i 52 P i i 52 1A
TAVERIAR DR AL, ARES T 58 3 A 20 ML T 1k NKEVs HAT I
FER I LU ZE B ELAS B o e AP B IR Joe B 1 A S
A TCAN B B TR IT BRI T e Y A R G T 4
i NK 400 1 2 8 52 B Janus BG5S 7 5 B0E T
(Janus kinase/signal transducer and activator of transcription,
JAK/STAT) {5 538 B AR AN IR 455, T Se 4R A OCHL R BIF S 2R
R BEAY TL-6 B AR A AF T LR VR, a8 i 5 220G JAK/
STAT {55 38 & > I 4 2 )5 £ 4E T2 IE 1461 ( programmed  death-
ligand 1, PD-L1) 56 i A s 43, NI ] NK 40 i 1 2

P, TR AE 25 B4R 0 1 1 41 IR ( castration-resistant prostate
cancer, CRPC) [ B8 i 20 455 7 NK 40 i 20 BB 5 2 2 & & 1
il ARk, 7t AR A R TR Y B A R 1 S i S
1 3(suppressor of cytokine signaling 3, SOCS3) #3791 & 4<i4
XU A (5, B AE I JAK/STAT 53 [ 16 1L i RIS | ik /& R Ak
SR E ML AE & NK 20 B 757 i > 19 5 R A5 800, 366 g
JAK/STAT i@ f #0451 5 PD-L1 FHIT TR, #0035 % CRPC
' NK 40T REREIR 1S JR5ENE ' . 5 CAR-T 40AH LG, R 1&
MR NK Z0AE LA R il i CAR-NK 4 588 07 i A8 22 Fhilfe PR3
Birp e 2 VEEA, T CAR-NK 40 B 7ENG IR o i 45 i A5 B2, %
IE LG 1)/ B Rg 2 IR AR X 5 A1, ARG 1 At e PN 1
BB AE AR 28 5 M DA [ R S A R B rh i B A BT
R S A, L S A M 35 e T P A 2 R LR DA B BRAR T
AR AT, BRSO NK 40 R T S5 07 3 M XU, 2
fEREAL YT R ( graft versus host disease, GVHD) MU AR AL
e i CAR-NK 4HMIRENS I 2 Bl U5 7= Az, fL 46 NK92 4H i 5 |
SRR LS A% 40 L (PBMCs ) | i3 1L (UCB) i 5 22 6 T 40 g
(iPSCs) %0,

2 CAR-NK FiERIER#E &

2.1 PSMA HE5 PSMA N —Fh7E i 51 6 40 i 2 e 55 v
TR M B AR ), FLAE S SR R A A AR R 2R A KT
EHE, OOV RN E RTRIT A, BT SR
BT AT Z R0 PSMA 9 CAR-NK 4007 %, BBl se %
B, 31X 2% CAR-NK ZH AL BEAT RLIU I 15 Bk PSMA BH S 1 i
S g A , TR X PSMA IK 3 34 14 i 98 40 i A 45 % 3 16 o, FL
RNVLEZ S B L 60 T H A R R RA TR BF
FY I 2 0 % R R B N S 5 45 4 38 (10 CD244  NKG2D |
CD3Q) , kg th B R T 2 AP ZE & X 4P CD244
HINKG2D i 345 F 3k A9 37 7Y p-PSMA-CAR-NK9O2MI i fiEg , %
NHAERSN G PSMA BHPE C4-2 N I0H 73.19% 1 & 4 S itk
4R A %) PSMA B PC3 21 A9 2443 R4k 33.04% , F- B
IFN-y . TNF-o FI0K7J# B( granzyme B, GZMB) ZMl7K 1) 3
FhE, Bos LR BB R RE 1, i IFN-y FIrfl & k56T
J& CAR-NKO2MI 40 fifd X4z o 4 20 Jig A v £E AL AR T . b4, sl ad
DK 4 5 T BEAE S 7] PSMA 9 CAR-NK-yt 21 Jifd H i B SHP-2
L Rty L R AR 24 1% Du-145 5050 B 240 i i 41 i 5
P, T — 2B AR TR RN ' . Montagner 457 38 1o # 37,
HIS IR /N B RG34 T PSMA-CAR-NK-92 4l Jid ()36 77
ROR, GEREW 5 RIEIT X IR B 52 AR I NK-92 41 4]
AH L, PSMA-CAR-NK-92 36 97 AN X A& b 25 910 6 b Jd i J& (P <
0.001) , Hi {8 66% 1A YT 41/IN BUFE SE 56 28 a5 A7 15, H v AR 7710
KIFIE K, CRPC BF5¢ ™, PSMA CAR-NK-92 408 53¢ PD-L1
BABT BT AA R R BT IR VAT S SR B 3 1 B [ B ek
LS A

2.2 PSCA #5  HUgI AR T4 2 Thy-1/Ly-6 F% R SL
T R TR LB e A A e i, LA w3 R0 A 9 AR I B P 98 A
T R AR AN AR 1 iy 971 i 20 20 b 3 S B 2 O
PSCA #fER CAR-NK 400 y7 3k o i) — A E B8 0 bt
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PSCA #0419 CAR-NK 4 A 36 97 F 55 A1 A 4% 7+ /2 , Montagner
ST Topfer %20V Teng 256 43 54538 T 40 i KR IR A1 &
MR AT ISR PR Y PSCA #15 CAR-NK ZHfifd, %) PSCA fE
BRI ANA , 53X 2 —BbE 45 R iE— 248 7R PSCA T RE 2
JifrEE G BE VA T I BRARL R A, T 9 N B A A B 1) PSCA 1)
CAR-NK 4lififd , iF S HAE AN EA 50~ 473 PSCA FHPE Y BxPC-3
BRI ZR , CD107a B Wk 52 58 W NK 400 76 fh /K &7
21 6 B PG D DU B BEUEBH T 1] PSCA 19 CAR-NK 41 %t H bz
AR S R f M A E NK I A S AL P, DAP12
(DNAX #6211 12kDa) ¥ 5 5 SR MM 0, MH
ITAM 3P BE IR AL 5 |, RE = AR S5 3T U Syk 5 ZAP-70 FH,
N BhSRAT 1 B0 5 5 I, 33X — R AR I 5 AL [5  4 %
C B I b b % 4 3 37 — 48 CAR-NK A% b, 5 1638 3 #) 0
DAPI2 [N RS 5 3858 CAR (45 SR BIME 5, AT 2
FARTE T AL NK 400 AP0 I0R 15 S e A B A B
WATKF DAP12 MM (R S 45 38 & A CAR &3 L R s
CD3¢ J&7 ,DAP12 LIl 55 19 #) PSCA 1) CAR-NK 41 i i
1) % T2 290 R 0 AR AV A AR, B A ELISA &I & 3R,
TEA A5 DU14S B8 B8 4 A A, #E 1) PSCA 9 CAR-NK 41 g 2%
TR TNF-o IFN-y S50 R A1 5, LK CD107« UKL B
ZEALER -1 B R TR /K73 8 3% 5 3 B NK 40
0, S ELA i AR e A BE

2.3 PSMA/PSCA BUSE i BURE 4 ik A F0 IR 32 4K ( bispecific
chimeric antigen receptor, BICAR ) i#iid 7£ Fi— CAR 5 P& 5 2
Tl AN [R) B B PR R, A JFE R A0 (] B 3 50 P e 4 L 3% 10 79 2 o
RIRGUE , e 51777 8 5 B3 s 7 X g 20 iR i 4%
S, G2 2 Bl 5 R B 7 T S AN A L R A A A
B FEA PG, DT 7 346 5 0 ) o R B9 IR B A K RO I
AL ERXUE . IEZRBFSE ELFE CAR-T I7 75 RS BB IE , Kloss
AR F T AT [ AR R 8 R S R DG BT PSMA
PSCA BYRURF S CAR-T 40, 38 4 S 40 ik 52 H: BB A 280 R It
FEIRIX 2 FHUIE A AT F AR AU AR, 50 E T 2 VA T SR W A SR
¥R, 7E CAR-NK S5, BURE S M i i o e 90t T fel AT 5. L
SR T — PR S A PR AZ ARG IS5 R
SRR TR AR A B AT [R]BHE [ PD-L1 A NKG2D TR 44, i% CAR
Sy FHifin£ 4 PD1-DAP10/NKG2D, Ha&k il & TR H PD-1 1
MESME TR PD-L1, R84 T NKG2D BEAZS A X 5
Z AR DAP10 J P55 380, AT SEBLNT 2 RS [ Jih g8 AR S Ht
S TR A R 5 BRI 5 B, 126 TR T A0 e A s A B e 5
Eyh 3%t SGC-7901 1 J8 41 i = B0 B 3 A BT R I v, OF
SR HE R AN T, RRER AR, A DA AR, B
£ CAR-NK HATEFTH A 958 19 50 ) G 28 VA 07 ol A S g

eIt
3 CAR-NK AfayriZiairaidl R BN RN REEKEETT
REE

CAR-NK 4 B 7 32 78 7 51) B9 S0088 174 1 S5 A AT A 430
B, SR HAEE K/ META M R e b BB B 5 A 3L
5%V (FIUNHE M CD19 AY CAR-NK J7 A 5] & ™ 5 41 i

DRl R i B AR 2 g ) 200 L FH T iy 4 e 558 S5 A0
AT TR ok AR O G G 456 e 98 S 5 41 T s PR B | 0t T A O 8 2
IR AR K- 2 35 B0 S S0 80 1) AR Jif R 7 1 RO 251720
F i AR EaR R $E T CAR-NK J7 3 78 150 51 iR Ji o (097 305 %
2 R IEALAE CAR &1 (AR &R 248 5% CAR
G HAIR) TR RS TRIT W7 0 #7506, HR4E INmune
Bio 23w KA (00 20 Bt , — 15144 9 CaRe PC 9 1/ 11 PR
By IEAE A INKmune™ NK 4UHST 153697 mCRPC f99 5
SRl I RATRE SR 2 K T CAR-NK 4 il 578007 AT .
G E AT A U 550 B 1) 25 0 (TR SR, 5 L T T SR A e
3.1 BRAESIEIT

31 BT O ARAAE S — i LAY bR A T s R R
Z2 PRS2 B 2 0T L T 98 B 988 A 58 (tumor microenvironment,
TME ) Jf- 458 5 23 40 M (432 0 ' . CAR-T 4 5 WO BB 3A
ST LRI R IO B 40 e e i A LA R R B IA T O
BRI ECY | BT ARE B ViR 40, T A i
AR O R RS SR VR T BT AL, BRFR R, S WY
FE (IR 2 Gy, 85 5 %K, Kl 20 Gy, 43 10 ) nl3E i il
e A1 o B T e | A 2 B AR, R 92 A i ) 1 —
AT EREE ™ AT, O 7  T 1 0 98 D9 B 440
2% 10 410 Bt 18] 285 ¥ 43 F-1 (intercellular adhesion molecule-1, ICAM-
1) A1 MM 45 41 it %6 BFE 43 F--1 ( vascular cell adhesion molecule-1,
VCAM-1) S Bt 43F A9 2381 0 FhBfH 4> TR F NK 40 i 2 B
TEN B2 A0ME b T AR B 2 M rh o 958 CAR-NK 41 19 5
FIh %, BT IR LT 5 S DNA B 453, #1E cGAS-STING
(eyclic GMP-AMP synthase-stimulator of interferon genes) {5 5 i
B i 1 BVTHRER SN, I 02 i S 22 0 Jf DX 9 7 A, 2 C-X-
CHF#afk W Fm K 9 (C-X-C motif chemokine ligand 9,
CXCL9) .CXCL10 A1 CXCLI1P* | X #e 44 il [ 75 NK 41 fig £
(032 1A Es G 158 G2 A1 S S RN 0 B BB s 0 R
7 38 3 9 S AR A o e 71 ey R S JBT P Sk Ay i 92 A4 i 4 (A T
A RIFREE , e 1 AR Y A8 X CAR-T 4 I AT 97 Sy 2
ANGERFLF O CAR-NK 20 f 4 13 J 7 P 466500 oy ol g
1458 CAR-NK 2 /0 2 A AR FH 1k B 98 76 SR . A S0 9 WF 58 F01
IR A IR X B G S P AE VR T R M R A U B R B,
AR CAR-NK 507 AHZE 66 77 10 51 it d8 B9 1 PR 1 5 o8 R JF
I (AT BT YA B8 T4 RS

3.1.2 ARST ARSI IR CAR-T 20 336 7 R0 728 16 M A
HEREIRIT RPN B B B Ik . PR ER I, 4T I A
P MM by 7 25 AL RS 38538 T CAR-T 40 7EON
Huggh iy Junghans %5 (8 FH GRCIA 7 IE IBE £ A I g
Sk T ¥ PSMA HE 0] CAR-T M OAEE . 25258 /R ,40.0% (2/
5) B BE B I M H PSA K TFRET 50% ~70%, —30
/N BB IR S % K PSCA CAR-T 4035 FRBE LR & 4
HELAME ) PSCA BHY: RS B i 5% 88 FBRARFE B, vl 7™ A R4
TR S, RSP BE A CAR-T 4T EETERT S s v (1)
SEBE, i CAR-NK 20T 32 (9 e AL A 5 45 (it 77 3 22 0% s R ir/
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3.2 BRAERE S DFSEIESS, Bt PSMA CAR-NK 4
JitL 55 PD-L1 4 55 (9 6 A5 97 ¥5 S 187 CRPC I ORI . itk
A SR I A AT 48 7 OR K, A B 7 76 CAR-T U
SHFFERIFEANS = b AN, Cherkassky 25 BIF 5% 2 B, 44 4L 1)
PSMA i CAR-T 4l ffi 5 PD-1 H R 6 FH, ] 388 3 Bt oo o7 5k,
SN GITE CAR-NK & & b iff— 25 B UE T 1% 36 & SR & 1) 7T 47
P, BRI, ¥ C4-2 N Hi5I AR 40 i 55 CAR-NK-92 4 ffg 3t
K557 24 b J ,PSMA PR (9 e 40 A B2 G A B9 PD-L1 %3k 3
WL LA, HoR C4-2 4Ry PD-L1 Fik R = 58.4%, Hl
BRI R, % F P4 B NKG2D/PI3K-AKT-mTOR {553 %
S5, Hoh PIBK/AKT #FIE S 45 PD-L1 2R3k B i — SCHH
% BT AR BR AT 3k BT PD-L1/PD-1 S 41 i 3 5, 47
AR T CAR-NK-92 MR 4t Rt 56, RN ah
SEROUESE KA SRR B2 A T RE S A A b B A bR A
HiZthRVEHAKEB T CDS'T S 51, LRgE LM,
WL HL ) PD-1/PD-L1 Bl DL 5% S e bl 2 42 7+ TR Ak S s
A0 LYY A% B FH R Mg 2 — 1T CAR-NK B 4 33 6 A o 4100 461 57
SR BN IAYT CRPC RYTEAE BT 7 ],

3.3 BRAS TIN5

3.3.1 PARP #lil5%). PARP il 5038 i 22 F ALK B 58 NK 240
Ji XS T2 A AN A R VR T, S CAR-NK 417 vk 443t 1 28
WARYE . F5E, PARP #0501 mT 38 55 5 51 AR 8 40 A X NK 20 i
BEVE AR E . Fenerty 26 B 5% & B, 455 5 5] At 935 40 it 22 7%
TFHALMAE G, NK 4 J 0 o2 ff 4 35 3 5, 76 68 F B A
A 41 I A 5 19 40 i 75 1 (antibody-dependent cell-mediated
cytotoxicity, ADCC) [ 505 BEPTAR LR 1, BLH7f e T4k ik n]
HE—L iRk NK QUM Rt . TCR LR 2 IR SE ] (breast
cancer susceptibility gene, BRCA) AR A WA, B A
ADCC A ShifAk 5 A JE 2 mT 3 3% 200 . Hok, PARP 4
TR O] BEBAR T DNA 034516 2 A9 TEWE , 5 e X A T~ 32 14038
KT ZmAE ., PARP 7] AMXI-5001 B % i B i 7] DL il 345
T34 4/5(death receptor 4/5, DR4/5) i3k, DR4/5 1E NK
2 1f0 2 7K 4 i 98 IR B IR - AH DG JR T 15 it 14 ( TNF-related apop-
tosis-inducing ligand, TRAIL) 7E48 5 5 o #2 Hp 3 1] 35 64 b
PR AT, R AT SMIE IS B, AMXI-5001 78 ZFh
iR AU AR AR 55 TRAIL & # P [6) 30 ) 42 7% PARP 97 il
AT B A I AR T TR A A, A O NK Al e A
BT S Ik, B T LAY, PARP 3004 300 76 2l 3k Frb s £ B
55 I8 A0 M IS TR R g — IO A G 400 B S A
RIS S, PARP 3050 6 75 8 5 JE AR hy B 97 1 412
HET CAR-T 4UARIRE , 3458 1 6 0] B 5598 1) 22 b1 PR AT AL 19
PR ) 3 — R ISR ZUR R, 2SR A B A S s k] g
T A AT, T A 3% CAR-NK 200 i 75 Ao 28 400 o P ol B 45
TINS5 T8,

3.3.2 GHIRIN AT M2 . I B R 32 AR I 57 ( androgen receptor
inhibitors,, ARi) 5 NK 4157 2 (4 £ 2857 5 0 9 4 22 17) £
VT, — 71, ARD RE ELIERS 5 NK 40 M (19 25 473 g 77, Pinho-

Schwermann 25" {F 58 % 8, B2 8 e 5k B L% 45 AR 7E 5
NK-92 40 i He 7 3= ik & b, AT g 42 7 24 h N HY IFN-y I
TRAIL B4 4 B9 i A0 A 03 1 AT, L 348 58 5 7 -5 o Jea
I ) I 2R A2 AR ZS B AR RO BURE TG 6, HE— 2B 5T
TR SOIRH Bk EAT T NK 4032 P& NKG2A RIS M R 3%
AT 300375 4 T 97 s 200 L S e A R R 5 — T
T, ARi 3 T RE S A Sy i AL | 18 A% B e Ak 2 65 fe w3 fin
TR U T MR A0 3R AR T AT JEL E (human leu-
kocyte antigen-E, HLA-E) (9335, T #I 6] NK 4i i & 26 K fie
JENAE, IS BUM R R B 54 #5950 T AR (Y S 1Y BR AL
R g TR, AR X NK U T AE 7 A T 1 MR A
PR < B HOA 03 0 1, ST fiESd i HLA-E/NKG2A fili i
o e A
4 BEERE

ELZ, CAR-NK A7 3% SEAF A HLA % 4k i 45
IARFOLH N HT BRI S BEVR T AT 5 1] . RGBS
S, B PSMA (PSCA “54 J5UAY CAR-NK 4l Jg 75 I PR 7L vh
JRE B K 2 AR, O a5 S A A A ) 1) 24 ) A
A R SRR A A AR R SR A SR £ G
TH U RE CAR BB (UNRURE SR ] | B 2T |
SR SR R S 24 PEXE R A SR PE R, DL B TR AR T4
JEAE AR 55 25 03 0 B R 45 7 SR I R IR R, e A gl i —
R 2 SR A T8 R 97 v S BRI PR AL
S 3k
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[ Abstract)

high mortality and high treatment costs, and the lack of effective treatment methods, the global medical burden has become in-

Sepsis is multi-organ dysfunction due to a dysregulated response to infection. Due to the high morbidity,

creasingly serious in recent years, so it is imperative to explore the mechanism of the occurrence and development of sepsis
and find new therapeutic drugs that may improve or prevent the occurrence and development of sepsis. Studies have found that
itaconic acid, as a naturally occurring metabolite in immune cells, plays an important role in regulating inflammation and im-
mune metabolism, and may be a very promising drug for the prevention and treatment of sepsis. This article reviews the re-

search progress on the mechanism of action and efficacy of itaconic acid in the treatment of sepsis and the protection of multi-

organ function, in order to provide more ideas and help for the research and treatment of sepsis.

[ Key words)
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Sepsis;Multiple organ dysfunction syndrome;ltaconic acid;Organ protection;Inflammation
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(dimethyl itaconate, DMI) I 4-3% 3E 4K & 2 (4-Octyl itaconate,
4-01) 45 X BEqiT A WTE A 5 D fig b S AR AR AL, (H B A
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FRIE HE 175 3 75 5 [l F 3 (activating transcription factor 3, ATF3)
FOBLNG , JE T4 4% ) 7 «B M 2L 11 B (inhibitor of nuclear
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7 LA s KEAP12 550 6 P S B, DA T 4 5 o 22
PRAPE R 30 A R R e M S R BR T AR AVE T SR
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