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[ Abstract] Objective To investigate the independent risk factors of major adverse cardiovascular events (MACE) af-
ter incomplete revascularization in elderly patients with coronary heart disease combined with multi-vessel disease, establish a
predictive model based on clinical indicators and verify its efficacy.Methods A total of 143 elderly patients with coronary
heart disease and multi-vessel disease were selected from November 2022 to November 2023. The data set was divided into a
training set (100 cases) and a verification set (43 cases) using the train_test split function in the sklearn toolkit. The training
set was divided into MACE group (n=28) and non-MACE group (n=72) according to whether MACE was present in the
training set. By comparing the baseline data of the two groups, multivariate Logistic regression was used to analyze the ad-
verse prognostic factors, and a neagram model and model efficacy were established. Results There was no statistical signifi-
cance between the training set and the verification set (P>0.05). Compared with the non-MACE group, the age, diabetes and
abnormal glucose tolerance ratio, Cr and UA levels in the MACE group were higher than those in the non-MACE group (P<
0.05), the male ratio, UB level and TIMI blood flow grade in the MACE group were lower than those in the non-MACE group

(P<0.05), and there were no statistically significant differences among other indicators (P>0.05). Multivariate Logistic regres-
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sion analysis showed abnormal glucose tolerance| OR=1.656, 95% CI:1.049-1.818], SCr[ OR=1.071, 95% CI1.013-1.598 ],
UA[ OR=1.079, 95% CI:1.012-1.663 ] and TIMI blood flow grade[ OR=1.083, 95% CI:1.027—-1.196 | were risk factors for
poor prognosis (P<0.05). The nomogram model shows that the consistency index of training set and verification set are 0.812
and 0.809, respectively. The AUC was 0.836 (95% CI:0.709 - 0.875) and 0.901 (95% CI0.722 - 0.983), respectively.

Conclusion Abnormal glucose tolerance, increased Cr and UA, and decreased TIMI blood flow grade are independent risk

factors for MACE after incomplete re-vasculopathy in elderly patients with multi-vessel coronary heart disease. The

constructed histogram model has good predictive efficacy. Clinical attention should be paid to glucose metabolism, renal func-

tion and hemodynamic management to improve prognosis.
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Tab. 1 Comparison of baseline data between training and
validation sets
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Tab.3 Multivariate Logistic regression analysis
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[# ZE] B8 HiHHEBurEY skALL UK (NIDCM) #3E D BERE IR (CMR) ZE3R 54k B 25 27 22 o4 15 1Y
B NS DR IR, AR PEER 2022 4F 1 H—2024 4F 6 H Fg R R 0 B T L R S B O LA Y
BH2IRMIEZ CMR KA ) NIDCM 3% 387 6, AR4E CMR R R ALIE S 20 M ZOIR AL 255 BRI 2 R4l 132 fl, 2441
Kaplan-Meier ZE 7M1 26, Eb3 2 41 NIDCM JBFREVT 12 A AR Z2HFE Cox FIIF4-HT NIDCM B #H 2 FFET- R0
H#; ZHEK Logistic [H1H 4347 NIDCM & CMR (ERRAERF 2 FHEMFA R, &R FH R TEESRET 35
B LB A RE S T ) LA | LR B AR T BRI L4 R T 2R AL (/P = 22.016/<0.001 , 13.595/<0.001 , 14.448/ <
0.001) ;i 12 4B , BREAAFE N 95.29% , 3 T 25 A IR Y 82.58% (Log-Rank x* =17.381,P<0.001) ; Z K % Cox
FEAHT R, 2 A RaRik & NIDCM B kA= e RFET- RS fERE R [ HR(95%CI) = 4.011 (1.952~8.243) ;%A
% Logistic AT fm , T RESIE T B8 S AUMIEE SI06 T D@18 | T BB =A% T FHAE NIDCM B3 H B4 7 Ros
Al B~y A& P Z [ OR(95%CT) = 2.936( 1.496~5.880) ,2.095( 1.301 ~3.370) .5.034(1.816~16.258) ], &it Al
CMR FER 5B ML AS 2 RHE R NIDCM B E BUEH BE 2R, AR ROREFH WFET X 3, O Bk 2 T BE i)
RESIE T B T B2 B = AL R 5 45 FoRag A HA BARGOCI , o KUK 43 IR 4R 438 753 L3
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Impact of morphological differences in gadolinium late enhancement on prognosis in dilated cardiomyopathy and their
association with electrocardiographic characteristics He Ting ", You Qin, Qu Xuanzhong, Liu Wei, He Xin. " Department
of Cardiology, Liuyang People’ s Hospital Affiliated to University of South China, Hunan,Changsha 410300, China
Funding program Scientific Research Project of Hunan Provincial Health Commission (202203012538)
Corresponding author: He Xin, E-mail. hexin1958@ 126.com

[ Abstract] Objective To investigate the prognostic impact of morphological differences in cardiac magnetic reso-
nance (CMR)-derived late gadolinium enhancement (LGE) patterns and their associations with electrocardiographic (ECG)
characteristics in patients with non-ischemic dilated cardiomyopathy (NIDCM). Methods A prospective cohort study was
conducted involving 387 NIDCM patients who underwent CMR at the Department of Cardiology, Liuyang People' s Hospital
Affiliated to University of South China, between January 2022 and June 2024. Based on CMR LGE morphology, patients were
divided into a linear enhancement pattern group (n=255) and a patchy enhancement pattern group (n=132). Kaplan-Meier
analysis was used to compare 12-month survival. Multivariate Cox and Logistic regression analyses were performed to identify
predictors of all-cause mortality and patchy LGE, respectively. Results The proportions of inverted T waves in inferior leads,
inverted T waves in anterolateral leads, and first-degree atrioventricular block were significantly higher in the patchy pattern
group compared to the linear pattern group ( X°/P=22.016/<0.001, 13.595/<0.001, 14.448/<0.001, respectively). At the 12-month
follow-up, the survival rate was higher in the linear pattern group (Log-Rank X’=17.381,P<0.001). Multivariate Cox regression
showed that a patchy enhancement pattern was an independent risk factor for all-cause mortality [ HR(95% CI)=4.011(1.952-
8.243) ] Multivariate logistic regression revealed that inverted T waves in inferior leads, inverted T waves in anterolateral leads,
and first-degree atrioventricular block were independent risk factors for the presence of a patchy LGE pattern [ OR(95% CI)=
2.936(1.496—5.880),2.095(1.301-3.370),5.034(1.816—16.258),respectively ] .Conclusion Morphological characteristics of CMR
LGE in NIDCM patients show significant prognostic differences. Patients with a patchy enhancement pattern have a higher risk



- 1032 -

BEXMER A 2025 4F 9 A %5 24 555 9 W] Chin J Diffic and Compl Cas, September 2025, Vol.24,No.9

of death. ECG characteristics, specifically inverted T waves in inferior and anterolateral leads and first-degree atrioventricular

block, are significantly associated with a patchy LGE pattern, providing new insights for risk stratification.

[ Key words ]

Prognosis; Electrocardiogram
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Fig.1 Examples of CMR late gadolinium enhancement morphology
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Tab.1  Comparison of clinical data between the linear pattern

group and the patchy pattern group of NIDCM patients
2okl ER Nl

mH (n=255) (n=132) X2/ Pia
BIHI(%)] 178(69.8) 91(68.9) 0.030 0.861
LEWS (225, %) 61.39+12.94 61.33+12.42 0.520 0.853
BRI (%) ] 56(22.0) 20(15.2) 2.526  0.110
R B (%) ] 85(33.3) 41(31.1) 0.489  0.651
L (%) ] 45(20.3) 26(19.7) 0.017  0.546
HR (s, X/min) 89.80+21.23 89.95+17.51  0.022  0.099

SBP (x+s,mmHg) 131.44220.65 134.75222.41  1.198  0.831
DBP (s, mmHg) 84.63+15.83  83.66+13.90  0.706  0.283
QRS P FEJE (x+s,ms)  114.17+£25.57 113.02+23.58  0.190  0.465

LVEDD (s, mm) 68.04+8.04  69.37£8.82  1.605 0.218
LVEF (%4s,%) 33.50+8.52  33.91+10.30  0.295 0.586
T B [ (%) ]
i RE 44(17.3) 24(18.2) 0.021  0.820
TEE 17(6.7) 31(23.5)  22.016 <0.001
T E 65(25.5) 65(49.2)  13.595 <0.001
T e 41(16.1) 27(20.5) 0.802 0.284
Q WIEHL(RIHE) [Hl(%)]  45(17.6) 15(11.4) 0.530  0.105
W QRS W[ Hl(%)]  54(24.3) 33(25.0) 0.030  0.683
DR ZAL T BHI 51(%) ] 5(2.0) 16(12.1)  14.448 <0.001
WURZEMERSE (%) ] 53(20.8) 22(16.7) 0.701  0.331
LBBB[ (%) ] 33(12.9) 18(13.6) 0.077 0.848
RBBB[ (%) ] 19(7.5) 12(9.1) 0.403  0.573
AR BI(%) ] 19(7.5) 11(8.3) 0.020 0.758
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Fig.2  Comparison of Kaplan-meier survival curves between the

linear pattern group and the patchy pattern group
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&2 YW NIDCM BH EPIET- R Z R Cox [BIH ST
Tab.2 Multivariate Cox regression analysis of factors influencing

all-cause mortality in NIDCM patients

Ei=R B SEH Wald{i Pfi HR{E  95%CI
TRE T A5 E 1.140 0.449 2.541 0.770 1.140 0.473~2.745
HOIREE T RS 1.410 0.359 3.929  0.338 1.410 0.698~2.85

I BB 2 S 0.238 1.029 0.231  0.163 0.238 0.032~1.787
F JIRIN A 4.011 0.367 10.915 <0.001 4.011 1.952~8.243

2.4 ZKE Logistic [FIIH4-4r NIDCM £ LGE JEA&
SRR L) NIDCM B LGE JE& N K2R
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I T P E RO BE S IE T i E T R R S
HiF & NIDCM £ 35t 30 4% R otk s b iy i 57 e 16 PR R
(P<0.01), W3 3,
3 3 g
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Tab.3 Multivariate Logistic regression analysis of factors influen-
cing morphological differences in LGE patterns among
NIDCM patients
%t B SEH P Wald fi ORH  95%CI
TRESER T HH'E 2936 0.347 0.002 5.575 2.936 1.496~5.880

HBE S T P18 2.095 0.242 0.002 4.518 2.095 1.301~3.370
[ BEpr M6 S M 5.034 0.548 0.003 7.362 5.034 1.816~16.258
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Clinical study on Shensong Yangxin Capsule combined with rivaroxaban in the treatment of middle and high risk at-
rial fibrillation patients with deficiency of both qi and yin  Liang Disai®, Bao Xinyi, Liu Sihan, Yuan Ding.
* Department of Brain Diseases, Guangdong Second Traditional Chinese Medicine Hospital, Guangdong, Guangzhou
510095, China
Funding program . Clinical Research Fund Project of Guangdong Medical Association (A202301009)
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[ Abstract] Objective To explore the clinical efficacy of Shensong Yangxin Capsule combined with rivaroxaban in
the treatment of middle and high risk atrial fibrillation with deficiency of both qi and yin. Methods From June 2022 to June
2024, 100 patients with moderate and high-risk atrial fibrillation of deficiency of both qi and yin were selected and divided in-
to treatment group and control group according to random envelope and double-blind method, with 50 cases in each group.
The control group was treated with rivaroxaban, while the treatment group was treated with Shensong Yangxin Capsule. The
clinical efficacy and incidence of adverse reactions of the two groups were evaluated. The TCM syndrome score, inflammatory
factors[ Interleukin-6 (IL-6), High-sensitivity C-reactive protein (hs-CRP)], Insulin-like growth factor (IGF-1), Thyroid stimu-
lating hormone (TSH) and P-selectin (GPM-140) were compared between the two groups before and after treatment.Results
The effective rate in the treatment group was significantly higher than that in the control group (X°/P=6.859/<0.001). After
treatment, the scores of TCM syndromes, IL-6, hs-CRP, IGF-1, TSH and GMP-140 in the treatment group were lower than
those in the control group (#/P=5.378/<0.001, 9.444/<0.001, 7.155/<0.001, 5.602/<0.001, 7.344/<0.001, 9.029/<0.001). There
was no significant difference in adverse reactions between the treatment group and the control group (P>0.05). Conclusion
Shensong Yangxin Capsule combined with rivaroxaban can effectively control the symptoms of patients with atrial fibrillation
of deficiency of both qi and yin, improve TCM syndromes, and reduce the risk of inflammatory factors and stroke.

[ Key words ] Atrial fibrillation; Deficiency of both qi and yin; Shensong Yangxin Capsule; Rivaroxaban;
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Therapeutic effect of the combination of vericiguat and Qili Qiangxin Capsules in treating chronic heart failure and its
impacts on serum NT-proBNP He Jiangbo, Liu Lihui, Yang Zhannan. Department of Cardiology, Xingtai Central Hospi-
tal, Hebei, Xingtai 054000, China
Funding program Scientific Project of the Office of the Health Commission of Hebei Province (20251421)
Corresponding author: Yang Zhannan, E-mail: mscxto@ 163.com

[ Abstract] Objective To investigate the therapeutic effect of the combination of vericiguat and Qili Qiangxin Cap-
sules in treating chronic heart failure (CHF) and its impacts on serum N-terminal pro-B-type natriuretic peptide (NT-proBNP).
Methods From January 2023 to November 2024, 106 CHF patients treated in our hospital were randomly divided into two
groups: the vericiguat group (n=>53, received vericiguat in addition to conventional therapy) and the combination group (n=53,
received vericiguat plus Qili Qiangxin Capsules). The two groups were compared in terms of therapeutic efficacy, Yang defi-
ciency edema syndrome score, Minnesota Living with Heart Failure Questionnaire (MLHFQ) score, cardiac function indicators
[ left ventricular ejection fraction (LVEF) and stroke volume (SV)], serum NT-proBNP level, vascular endothelial indicators
[ endothelin-1 (ET-1) and nitric oxide (NO)], and adverse drug reactions.Results The total effective rate in the combination
group was 94.00% , which was higher than that in the vericiguat group (78.43%) (X°/P=5.125/0.024). After treatment, both
groups showed decreased scores of Yang deficiency edema syndrome, MLHFQ score, and serum levels of NT-proBNP and
ET-1, with the combination group exhibiting lower values than the vericiguat group (#/P=6.167/<0.001, 8.048/<0.001, 3.692/<
0.001, 4.278/<0.001). After treatment, both groups showed increased LVEF, SV, and NO levels, with the combination group
exhibiting higher values than the vericiguat group (#/P=3.224/0.002, 3.382/0.001, 2.877/0.005). There was no significant
difference in the incidence of adverse reactions between the combination group and the vericiguat group (14.00% vs. 7.84%)

(P>0.05).Conclusion The combination of vericiguat and Qili Qiangxin Capsules demonstrates better therapeutic efficacy in
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CHF patients. It can effectively reduce serum NT-proBNP levels, significantly improve vascular endothelial function and relat-

ed symptoms, enhance cardiac function and quality of life, and is safe.

[ Key words)

diac function indicators;Vascular endothelial indicators
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TR IR AFAE 1 BETS ShH = AR O A BT
W A ST B AR Wi 4, CHF 6 58 R4 5
AT AR YT HRWE B A 25 ) 2 37 Pa WIGE 3 9
T TV M ST R PR TL B — PR Wl R 1 1 f | R 4R AT 5K
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Tab.1 Comparison of clinical data between the control group and
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Tab.2 Comparison of clinical efficacy between the control group
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Tab.3  Comparison of yang deficiency water overflow syndrome
scores and MLHFQ scores between the control group and
the observation group of CHF patients
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Tab.4 Comparison of cardiac function indicators between the con-

trol group and the observation group of CHF patients
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Tab.5 Comparison of serum NT-proBNP levels and vascular endo-
thelial indicators between the control group and the obser-

vation group of CHF patients
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Tab.6 Comparison of adverse reactions between the control group

and the observation group of CHF patients
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(aSAH) BF T RFIA LS RERESCNE, Ak HRET 2 RN BEE 2022 4F 1 H—2024 4F- 8 H BRI PR 45
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Serum ORM and MFG-ES as novel biomarkers for severity stratification in aneurysmal subarachnoid hemorrhage
Liu Xu™ ,Jiang Boyi,Li Fang,Guan Furen,He Ruifeng.” Department of Emergency Medicine , Zhuhai Hospital of Integrated
Traditional Chinese and Western Medicine, Guangdong ,Zhuhai 519000, China
Funding program: Guangdong Natural Science Foundation (2024A151010730)
Corresponding author: Jiang Boyi, E-mail. 121688508@ qq.com

[ Abstract] Objective To evaluate serum orosomucoid (ORM) and milk fat globule-EGF-8 (MFG-E8) in aSAH
severity assessment. Methods According to 1 : 1, 50 patients with mild, moderate and severe aSAH ( aSAH group ) were
selected from the Emergency Internal Medicine of Zhuhai Hospital of Integrated Traditional Chinese and Western Medicine
from January 2022 to August 2024, and 150 healthy volunteers were selected as healthy control group.Serum ORM and
MFG-ES levels were detected by enzyme-linked immunosorbent assay; Spearman rank correlation analysis was used to
analyze the correlation between serum ORM, MFG-E8 levels and Hunt-Hess grade in patients with aSAH; The relationship
between serum ORM, MFG-E8 levels and the severity of aSAH patients was analyzed by ordinal multivariate Logistic regres-
sion analysis; ROC curve was used to analyze the energy efficiency of serum ORM and MFG-E8 levels in evaluating the se-
verity of aSAH patients.Results Compared with the healthy control group, the serum ORM level in the aSAH group in-
creased and the MFG-E8 level decreased (#/P=40.777/<0.001,177.515/<0.001).The serum ORM levels in the mild subgroup,
the moderate subgroup and the severe subgroup increased in turn, and the MFG-ES8 levels decreased in turn (F/P=81.031/<
0.001,96.356/<0.001); the Hunt-Hess grade of aSAH patients was positively correlated with serum ORM level and negatively
correlated with MFG-E8 level (r,/P=0.647/<0.001,0.655/<0.001);high ORM was an independent risk factor for aggravation of
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aSAH, and high MFG-E8 was an independent protective factor [ OR(95% CI)=1.007(1.002—1.012),0.291(0.110-0.773) ] ;the
area under the curve of serum ORM, MFG-ES levels and the combination of the two in evaluating the severity of aSAH pa-
tients were 0.806,0.820 and 0.897, respectively. The AUC of the combination of the two was greater than that of serum ORM
and MFG-ES levels alone (Z/P=1.928/0.004,1.659/0.006).Conclusion ORM/MFG-E8 are promising biomarkers for aSAH

triage and monitoring.
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NEZ)14.5 T3 SET- ANEORB L 9 J7, 0 K R & st
B R [R)FE B 1 T R A2 Bl kR i ek ) B T
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TSRS aSAH, 254 (i ik 190 T s 1y
MIZIH TG 2019) 1 IS WiARHE ; BaSAH i A2 i 13
Hunt-Hess 732% (0~ V 2%, /0 S i ™ 50 ) 7945, 1 9
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JRETRAL IMZLEE I (Hb) | T 40 WBC) | I/ T
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1 EREXTIRAS aSAH 417 ORM \MFG-E8 7K
e (x+s)
Tab.1 Comparison of serum ORM and MFG-E8 levels between

healthy control group and aSAH group

4 1% ORM(g/L) MFG-E8( pg/L)
fee X R 2l 150 0.82+0.20 14.28+4.99
aSAH 4H 150 1.3420.40 7.1422.42
R 14.200 15.768
P <0.001 <0.001

2.2 ANEYRERE aSAH BEIRIK R LA Shik

Jed B4R \PLT ,ORM JK-F- F A, o B2 2H > v 3 7 40 > %%
FEW2 ; MFG-E8 /K Lbdss, B B 4l < P B P 4 < i
W4H (P<0.01) , WK 2,

2.3 aSAH HZ I ORM MFG-ES8 /KF 5 Hunt-Hess
ITHIIFARME  Spearman S5 AHIC BN, aSAH (&
Hunt-Hess 43 2% 5 IfiL # ORM 7K F 8 IEAH K (r/P =
0.647/<0.001), 5 MFG-E8 7K ¥ & i #H & (r/
P=-0.655/<0.001) ,

2.4 ZHEK Logistic [FIH4MT aSAH 5 175 F2 B2 0
FAEMRZE DL aSAH B9k 155 12 5 & ok (K A8
LR R T P<0.0s W H M AZREFZHE

Logistic [H1JH43 07, 45 8 275 : ORM &5k aSAH 34
5 R 0 ) ok 57 fE B TRV 2R, MIFG-E8 3 Sk ik 37 £ 7
& (P<0.05), W5 3,

R 3 Logistic T4 aSAH &SR INE MG K IR E
Tab.3

Logistic regression analysis of risk factors for aggravated

disease severity in aSAH patients

CN B1H SE{i Waldfi Pfi ORH  95%CI
PR EARKR 0.178  0.101  3.098  0.078 1.195 0.980~1.458
PLT fi% -0.017 0.015 1.246 0.264 0.983 0.954~1.013
ORM # 0.007 0.003 6.300 0.012 1.007 1.002~1.012
MFG-E8 &  -1.234 0.498 6.147  0.013 0.291 0.110~0.773

2.5 IfLi ORM MFG-E8 /K V- HEE i aSAH B 1
TEAERLAE MM ORM MFG-ES 7K -1 v 8
aSAH 1 ROC i<k, JFiH5 M2k F i BL(AUC)
S5 IR L LT ORM \MFG-E8 /K- — F IR A 1Al
T aSAH B H AUC 4351 0.806,0.820,0.897, —
HIA ) AUC KT I ORM \MFG-ES 7K F- Tl
) AUC (Z/P = 1.928/0.004 , 1.659/0.006) , UL 3 4,
K1,

F2 AIFEHETEFERE aSAH B IR FORF AL

Tab.2 Comparison of clinical data of aSAH patients with different severity of disease

W H BREWAH (n=50) HRREET 2 (n=50) WA (n=50) X2/F 18 P
P (%) ] 3 21(42.00) 20(40.00) 17(34.00) 0.731 0.694
ks 29(58.00) 30(60.00) 33(66.00)
AEWE (325, ) 59.82+10.15 60.08+7.22 62.40+10.11 1.941 0.166
BFkIE E A% (%+s, mm) 4.38+1.64 5.24+1.78 5.92+1.89% 9.474 <0.001
i 4 i R SR [ (%) ] 3(6.00) 3(6.00) 4(8.00) - 0.689"
WA S [ (%) ) 11(22.00) 13(26.00) 14(28.00) 0.493 0.781
PG (%) ] 9(18.00) 9(18.00) 11(22.00) 0.342 0.843
FRtEmT [ (%) ] DA 22(44.00) 25(50.00) 25(50.00) 0.481 0.786
151 R I AE 10(20.00) 9(18.00) 11(22.00) 0.250 0.882
W5 PR 7(14.00) 10(20.00) 10(20.00) 0.813 0.666
ey 6(12.00) 5(10.00) 8(16.00) 0.844 0.656
kI 1 (%) ] HeB) ik 11(22.00) 9(18.00) 8(16.00) 2.624 0.956
P Bl ik 11(22.00) 8(16.00) 12(24.00)
M v Bl ik 10(20.00) 13(26.00) 13(26.00)
IR iy B ok 16(32.00) 18(36.00) 14(28.00)
HA 2(4.00) 2(4.00) 3(6.00)
Hb(x+s,g/L) 144.78+22.06 140.96+15.35 137.64%16.76 3.812 0.053
WBC (x+s,x10°/L) 10.71£3.67 11.04%3.15 11.79+3.03 2.687 0.103
NLR (+s) 11.10+4.82 12.61+6.28 12.91+6.44 1.355 0.261
PLT(&+s,x10°/L) 209.01+52.19 227.42+57.06 234.37+62.32° 4.893 0.029
ORM (i%s,g/L) 1.05+0.34 1.33+0.32° 1.64+0.32% 40.777 <0.001
MFG-E8( x+s, wg/L) 10.07+1.78 7.20+1.51° 4.16+1.39% 177.515 <0.001

T 554 A, " P<0.05; 5 B4 Hu#E P P<0.05 5 * 2R Fisher #fi U455
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&4 M7 ORM MFG-E8 /K F-Xf i H J& aSAH S5 #Y Al
ke
Tab.4 Evaluation efficacy of serum ORM and MFG-E8 levels on

the severity of aSAH patients” condition

. ‘ v on g DVE
s AR TRWTHE AUC 95%CI U 5 %
ORM 1.28 ¢/ 0.806 0.734~0.866 0.670 0.820 0.490
MFG-E8  8.39 ug/L 0.820 0.749~0.878  0.900 0.600 0.500
THEBA 0.897 0.837~0.941 0.740 0.940 0.680
1.0
0.8
m 0-61
=]
0.4

ORM
—— MFG-E8
— ZEWE

0.2

0 | |

| |
0 02 04 06 08 L0
15 2

B 1 1fifi§ ORM MFG-E8 /K-F-3Ffli ELEE aSAH 3 1) ROC
fih £k
Fig.1 ROC curve of serum ORM and MFG-E8 levels for assessing

the severity of aSAH patients” condition
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aSAH & — 7l i1 51 N 31 Jhk g i 28-S 3000 P ik il
PR, MLIRGHE AR IS 1 I 0] 5 | R A 448 i s
i IN=t e SN AN BNV A H E IS ST TN S
Wk F LR R IR I A S p 2 D e A R,
s 1 HE R M, Boak R AL R L RO A
aSAH WAL, A B T4 206 RIG T, I 55 BT
b e M AE SRR 28 P I 3R 2 e i et ki RRZK 55 3
S HE IRV KR AR 5 97 AR RS TS 3 R
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AL, SR — 2545000 A A0 L 5 2 1 s 0 N A8 I U 4T RE RN
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YRR TEPE TERRIG VR YR B R E PR IAE, R
E I K1 N /I M= W o | P =
FHY . ORM 7E i v 8 Jk P 2 1 o 4 v 7D B 41 41
TR LA, BRI A R -18 . HA R -6 R IR AL
T AR S PR TR L R DY R AR S AR T S
AL T ARG 2 ROV, AR, Had s bk
O R 1 AR A A R ol B R A S —
TS H 0 W 7, ORM. 7 /I UG Bk 1) 9% 2% P T-«B
(nuclear factor-«B , NF-kB ) {5538 [ 35006 M5 £ 15,
) NF-xB {55 18 # H0E v] BRI ORM 235, AT
JR] A A R LR R AR . ORM 7E i 22 il 37 1Y
AR G IO A0 A R T R R R Gk {H ORML AR Al
AR T L v A1 8 A4 i PR 2 PR 3R 3K R /N e BT 40 L K
15, M EE 4L ORM AE ] 59 /)N 52 Jo 240 i 135 A ok 10 o 1 22
RN, XL SIS B ORM 5 4 48 58 Mk B
SEUP IS ORI L 0 J B BB IR 5 DDA G o (B ANV A I
ORM 7K-F-15 aSAH JBH MR L R R, AFTEL
R, aSAH B M ORM /K F T+, HL 59w 15
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PR HAUME S A ia s BRiE i SR AR A
IS 40— 20 M 1) 45 A% 388, 72 R M ROV MFG-E8
RV 19 22 2% {5 53 I R S 82 200 L DI BE A 4300 48 L i
MPAT- AR, MFG-ES 76 /N BUAR B 28 358 475 v
R 3K, HBE N T AN MFG-E8 fEil i % & &K
B3/ 4MLAE 5 % S W il Il F 3 ('suppressor of cytokine
signaling 3, SOCS3 ) /15 5 #% 5 % % W s A+ 3

( signal transduction and transcriptional activator 3,
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STAT3 ) 38 FEAIE 2 /)N e J5T 200 B 1) M2 (B 28 380 ) B Ak, A
1T A3 o 2 98 P g A A e 4405, 18 MFG-ES8
FARBEE L STAT3 {5515 51 5k /N e S5 400 L M2 A
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AWFFE ROC fiZk 7R, Iil7E ORM \MFG-E8 — 3
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(# E] BH HOMREEEAOCATEN IR E B L5 1E (ARDS) 35 ML PR RNA G 8 118 52 45F 48R 36 (cir-
cANKRD36) 35 Al i B IS AL 2 =) Z (K (sRAGE ) /K-S TG A&, ik #2024 42 2—12 A E
N R T ZE 0 % X8 B AT P R T JB 5 92 i), 5% Sepsis3.0 B il R MM E X 43 Ak ARDS 4 (n=44) 5
ARDS # (n=48) , M4 W] U5 # HERERE A C ARDS B 43 WA AFIEAH (n=28) AIFET-WAH (n=20) , R FSEMF 50
FE A HEE R RN (qRT-PCR) R ML 7 cire ANKRD36 2635 | B 00 128 W [FHR 36 ( ELISA ) &1 sSRAGE 7K - ; Kaplan-
Meier 3 A A R T MERRAE R 3 28 d 2B 2557, 2N EK Cox BIFSMMKFFAEAN S ARDS BE TS IET- MR MR E
LR ARDS 4LIf7E circANKRD36 ,sRAGE 7K-F i T3 ARDS 41 (1/P=2.318/0.022,3.743/<0.001 ) ; A= {7 5 M 45 1 i
7™, ARDS HPET- R 5 Tk ARDS 41 (41.67% vs. 15.00% x*/P=17.453/0.006) ; SET-I.4H PaO,/Fi0, X FAHAF WA, &
A BRANNE P R PP A4 TT (APACHE 1) 345 7 5 28 B W8 PP A5 3F 43 (SOFA) K C [ i & 11 (CRP) | B 45 E R
(PCT) .circANKRD36 . sRAGE /K-35 TLEAE W20 (1/P = 5.670/<0.001 ,5.539/<0.001 ,5.201/<0.001 ,9.605/<0.001
5.360/<0.001,10.973/<0.001 .8.834/<0.001) ; Z [ & Cox [0l 343 #7145 3£ /R , APACHE I #4375 . SOFA $£/4) 5 .CRP
5 PCT % . circANKRD36 5 . sRAGE 15 7 Jif¢ 35 5iE A 5¢ ARDS #8215 JE T i M ST /G B I Z [ HR (95% CI) = 1.371
(1.199~1.579) .1.401(1.201~1.583) ,1.023(1.013~1.034) ,1.304(1.149~1.481) .1.466( 1.278 ~2.467) .1.315(1.266 ~
1.547) ],Pa0,/Fi0, i A AR N [ HR(95%CI) = 0.975(0.963~0.987) ], #5i I3 circeANKRD36,sRAGE 7K
-5 MeEEAEAEOC ARDS [ 28 d TG W QI SR PR S0 [ T 0 T RS A X 48 e, 3 AR S TP Al e s e A
X ARDS BE TR M EAREY

[EER]  MRFEAE ; 2MEIPICE R ZRAAE ; PR RNA S8 11 B 2 2540 30 36 ; AT PR R DRSS AL 287 ) 3244 U

[hE4ZEES] R446.11;R631 [ TEkiRIZFG] A

Correlation between serum circANKRD36 and sRAGE levels and prognosis in patients with sepsis-associated acute re-
spiratory distress syndrome Huan Jianbo, Wang Junwet, Liw Qiushi, Li Congcong. Depariment of Respiratory Medicine,
General Hospital of the Northern Warzone of the Chinese People’s Liberation Army ,Liaoning ,Shenyang 110016, China
Funding program; Science and Technology Program of Liaoning Province(2023-MSLH-359)
Corresponding author: Li Congcong, E-mail. licong1988@ hoitmail.com

[ Abstract] Objective To investigate the correlation between serum circANKRD36 and soluble receptor for advanced
glycation end products (sSRAGE) levels and prognosis in patients with sepsis-associated acute respiratory distress syndrome
(ARDS). Methods A total of 92 sepsis patients admitted to the General Hospital of the Northern Theater Command of the
Chinese People' s Liberation Army from February 2024 to December 2024 were selected. According to the Sepsis-3.0 criteria
and Berlin definition, patients were divided into a non-ARDS group (n=44) and an ARDS group (n=48). Based on prognosis,
patients with sepsis-associated ARDS were further divided into a survival subgroup (n=28) and a death subgroup (n=20). Re-
al-time quantitative polymerase chain reaction (QRT-PCR) was used to detect serum circANKRD36 levels, and enzyme-linked
immunosorbent assay (ELISA) was used to measure SRAGE levels. The Kaplan-Meier method was used to analyze differences
in 28-day survival. Multivariate Cox regression analysis was employed to identify factors influencing prognosis and death in
patients with sepsis-associated ARDS.Results Serum circANKRD36 and sRAGE levels in the ARDS group were higher than
those in the non-ARDS group (#/P=2.318/<0.001, 3.743/<0.001). Survival analysis showed that the mortality rate in the ARDS
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group was higher than that in the non-ARDS group (X°/P=7.453/0.006). In the death subgroup, PaO,/FiO, was lower than
that in the survival subgroup, while Acute Physiology and Chronic Health Evaluation II (APACHE II') score, Sequential Or-
gan Failure Assessment (SOFA) score, and levels of C-reactive protein (CRP), procalcitonin (PCT), circANKRD36, and
SRAGE were higher (#/P=5.670/<0.001, 5.539/<0.001, 5.201/<0.001, 9.605/<0.001, 5.360/<0.001, 10.973/<0.001, 8.834/<
0.001). Multivariate Cox regression analysis indicated that high APACHE II score, high SOFA score, high CRP, high PCT,
high circANKRD36, and high sSRAGE were independent risk factors for poor prognosis in sepsis-associated ARDS patients
[ HR(95% CD=1.371(1.199-1.579),1.401(1.201-1.583),1.023 (1.013-1.034),1.304(1.149-1.481),1.466(1.278-2.467),1.315(1.
266-1.547) ] ,while high PaO,/FiO, was an independent protective factor [ HR(95% CI)=0.975 (0.963-0.987) ] .Conclusions

Serum circANKRD36 and sRAGE levels are significantly associated with the 28-day prognosis of sepsis-associated ARDS
patients. Abnormally elevated levels of serum circANKRD36 and sSRAGE indicate a relatively high risk of death. These bio-

markers may serve as potential indicators for evaluating prognosis in sepsis-associated ARDS, and dynamic monitoring could
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provide important reference for early clinical intervention and individualized treatment strategies.

[ Key words)]

products; Prognosis

e 75 RE AH O 2Pk R W F Gl 2E A AE ( acute
respiratory distress syndrome, ARDS) J& /" T ) I} 0 5%
Uy, o PRREAE Sy il 60— 6 200 1 A5 o 3 g M n
7 41 352 10 R i 7 e, B SR ML AR 5 PR UL R T AL
A R EHIRIERAIE 30% ~50%"", Mk, T4k
AISETUG A= PR 7 R AR A T 58 PEAS KU 43
JRROCHEEL, HETIN KL G IPAG R bR U 5 % 5 i
A BIRET 7 SR A TR P R 458405 s s 40 5 9 s
JEAASE (HAE IS RNA S 32 AR A 5 6 M 8 4 AL o
FEMAS 1, HOR RNA #2811 52 458 36 ( cir-
cANKRD36) fE k—Z88 24 N IEPEAE 4% RNA | i 3
BERNFIRS 5 LR FL R, H O gIE SE v] 3 i i
2R [fF miR-145-5p 845 NF-kB {5518 % , 7E M EE 0075
SR P & AR RAE T L AT T e s A
LR SZ R (sSRAGE ) E 8 RAGE 40 8 Sk {4, m] 35
GrbESs A IR ERCIR M HME 15 515 5, HOK P RRAK
5 eREAE F 7R B D RE RS R B S VA OED AR
FEIRTT TR AE ¢ ARDS B35 1L 7 circeANKRD36 .
sRAGE 7K 55 ARG | LA by 7 109 - A 73 f
AL EE BB BB B
1 #REAFE
1.1 IRRWERE BB 2024 4F 2—12 A P AR f# K
FEJL S R DX R B B WA T 1 e B A SR 92 ) R F 5% %
%98 51,4 41 ), A% 35 ~75(58.25+10.21) %,
7% Sepsis3.0 bl BAAME O [ Atk A A 1R
5 ( Pa0,/Fi0, ) < 300 mmHg ( M AXARIERE =
5 emH,0) SUIIR I HHERR O IR R K b ] | B ik 2
iE 43 RAE ARDS 2H (n=44) F1 ARDS 4 (n=48)
4 ARDS 4. % 24 ], 2z 20 #], 4F#% 37 ~75(58.72+
10.26) %, ARDS 4. % 27 #i, 4 21 #, 4E#% 35~ 73

Sepsis; Acute respiratory distress syndrome; circ ANKRD36; Soluble receptor for advanced glycation end

(57.83+10.16) %, 2 UPEHI AR L, 22 R RS
SER(P>0.05) , AW ok, ARBFSE B2k BB
HE R AW E T Y(2023)474 5], RE KR
SN R T2 B s R 1

1.2 FEHIERFRE (1) AR HE: DS Sepsis3.0
LW QICU BRI =48 h; @IKFHIEIZWIE 24 h
P98 IR LR I3 SR 4R s @I IR BB ST 4, (2) HEBR AR
e OB IFEEME I 2R W sl 08 P B s (B AT AR
) s QAN PE I 1 5 X R 28 R SR s OREAE
MRl AT YA 5 R 5T Bl ; @3k 3 AN 232 e il
50148 K B VAYT s @ RSO P ot

1.3 W g RS 07k

1.3.1 IR BEORHISCAR B T sk B P AR Y | i
Al LB I ] ICU A B i K L Pa0,/Fi0, . C
KN (CRP) FEE5 R 5 (PCT) 4%,

1.3.2  IfiLE circANKRD36 FRik il . F 85 ABE 24 h
RS B a5 kI 5 ml, 250405 F )2 i,
-80C A7 FF I, RNA $2HL. ff /] TRIzol X5 ( In-
vitrogen , 5% %5 : 15596026 ) $& H & RNA, 4 RNase R
(Epicentre, %5 ; RNR07250) {4 fb £k I RNA (37°C,
30 min) DA & 4 circRNA, ¢DNA &8 BU 1 pug RNA,
H PrimeScript RT 7] & ( Takara, 575 : RRO47A ) i
5l cDNA, SERE 9O 8 i 3R G Wl 5% =0 v (qRT-
PCR) : >k SYBR Green 72 ( Arraystar CircRNA PCR
Kit, 551 AS-2002) , 519 B 4 T4 28 w6l G L, cir-
c¢ANKRD36 I ii#514) 5’ -GCTAGCTAGCTAGCTAGCT-
3, FUF514 57 -AGCTAGCTAGCTAGCTAGC-3 |, B5 75
[ BT3RS T, WK £ .2 xSYBR Green Master
Mix 10 wl, F FHF51 %45 0.5 pl, cDNA FAR 2 wl,
ddH,0 #ME 20 pl, FIEFREME95°C 30 5,95C 5 s,
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60°C 30 s, 3 40 1E3, L GAPDH AN Z, R H
2RI A A B, S AT 3 UM,

1.3.3  Ifi{E sRAGE 7K AN . foff FH IG5 28 W B 5
( ELISA) #1017 sRAGE 7K3F | iX77] & R&D Sys-
tems ( 55 : DRAO0OT ) , #% 156 BH A5 B IfL375 (1:5) , Jn
A TR 96 LM, 37°CHFE 1 h, BEE A4
ZFRC 40, TMB B4, 450 nm KW E OD {8, FrifE
ke i,

1.3.4 JRTERREETEAS  ABE 24 h W 2 & EIREINE
B R St AR BRI AG 1T (APACHE T )
VEAr KF B8 B B AN (SOFA) TEA O IFEAL . (1)
APACHE 116 7 2 A B AR AR08 S0 P i AR 1O
VAR 0~71 43, 0 {E B = T B 5 (2) SOFA 157
WEIE EER VB B I B A R 2 R RE, T A0E
il 0~24 431,

1.3.5 TG EAS : DAABES 28 d AL s, it v T
G KT BEVT A B EH AR, IR M A AR A
(FEI% =28 d) FIZET-W2H (28 d IAETS) . ics 2 41
H 28 d FET L, TSR T SR I T A A Rl 25 5
1.4 G5k RJH SPSS 28.0 X k4T 7
Bt TSR LU S B L (%) o, 4L IR LR
F x> Big ok Fisher R5HARKS ; 774 IE S 0 A 9T 2= 5%
B x+s 28,2 4110) LR FH M 7 FEAS ¢ 4G 50
Kaplan-Meier 53 W IHEE fE 3 28 d A fF 22 5, 2
Z Cox [T MEFHAEA I ARDS 8 WG AT 15
MR E, P<0.05 WERAGIH¥E X,

2 % R

2.1 2 I3 circANKRD36, sRAGE 7K °F H 5%
ARDS 4 [fiL 3 circeANKRD36 . sRAGE 7K°F- 2 T-3E ARDS
N, ERAGHE X (P<0.05 8 P<0.01) , WL 1,

R 1 AE ARDS 415 ARDS ZHMEFAE B ML cireANKRD36
SRAGE /KF LA (ws)
Tab.1 Comparison of serum circANKRD36 and sRAGE levels be-
tween non-ARDS and ARDS groups in sepsis patients

HoHl 1155 circANKRD36 sRAGE(ng/L)
4 ARDS 41 44 1.75£0.60 277.84+29.45
ARDS 4 48 2.10+0.82 302.40+33.14
(18 2.318 3.743
P{H 0.022 <0.001

2.2 2MEFAERE 28 d WS LA HE 28 d
WG s, A ARDS 41451)5 4 9, 447 34 11 (85.00% ) .
FET 6 B (15.00%) , v AE A7 A 26 d; ARDS 4477
28 1 (58.33%) FET- 20 5] (41.67%) , 45 A= A7 Bif [i]

20 d, ARDS 3BT 5 T9E ARDS 41 (x>/P=17.453/
0.006) , ARDS ZH Hfii A= A7 15f 6] %5 T ARDS 4 ( Log-
rank X2 =8.239,P=0.004) , WLI& 1.

100 — ._\_lL
ﬁ_—w
= 1
N j—
ﬁi 50
H —— 4EARDSZH
ARDSZH.
1 1
0 20 30

10
AEAFISTA] (4D

B 1 Kaplan-Meier %0473 ARDS 415 ARDS 40 ik #:4  %
28 d A7 2257
Fig. 1 Kaplan-Meier analysis of 28-day survival differences

between non-ARDS and ARDS groups in sepsis patients

2.3 R[E TG Me 5 RE A ¢ ARDS H 3% I IR 7B} e 4
FET-LA PaO,/FiO, IR T4 77 41, APACHE II 3¥
4% .SOFA $£43 &% CRP . PCT . circANKRD36 . sRAGE 7K
SR T AAEZH (P<0.01) , 2 41 H A R 95 ) He 4
RIS FE X (P>0.05) , L% 2,

R2 WA ST AR REAE A OC ARDS F8 25 I R 5k
[R5
Tab.2 Comparison of clinical data between survival and non-sur-

vival subgroups in sepsis-related ARDS patients

AT

T

o H (n=28) (n=20) x2/if8 P1E
HHH(%)]  F  16(57.14) 11(55.00)  0.021  0.882
o 12(42.86) 9(45.00)

A (x5, B) 57.32+11.28  58.54x11.34 0.368 0.714
LB (%) ] 10(35.71) 12(60.00) 2.771  0.959
W BRI [ (%) ] 6(21.43) 8(40.00) - 0.162"
SR [ (%) ] 4(14.29) 6(30.00) - 0.186"
HUGE S E] (xes,d)  7.36+3.21 8.64+3.30  1.346 0.184

ICU {EBEATK: (xs,h) 168.50+32.10
Pa0,/FiO,(x+s ,mmHg) 210.36+35.22

170.17+32.18  0.177  0.859
156.43+28.15  5.670 <0.001

APACHEIR¥ 3 (a5, 53)  18.23+3.66 24.60+4.28  5.539 <0.001
SOFA P43 (x+s,5r)  7.32+1.88 10.65+2.56 5.201 <0.001
CRP (s, mg/L) 85.22+11.14  120.36£14.20  9.605 <0.001
PCT(xs, ng/L) 3.22+1.28 5.67+1.89 5360 <0.001
circANKRD36 ( X+s) 1.22+0.39 3.33x0.91  10.973 <0.001

sRAGE (x+s,ng/L) 353.52+36.18  8.834 <0.001

T " SR Fisher FG5

265.88+32.17
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2.4 Z[HE Cox [IHZHr M B2 5EAHE ARDS f835 il
JERET R R R DAMCHEEAEARSC ARDS B35 Fil5 N
RS (1=3ET2,0=E47) , LA EiRE5 - P<0.05 Til
Hl 288 f7 2 H 2 Cox 0T #r, 45 B B
APACHE II #4315 \SOFA #¥43# .CRP & PCT & ,cir-
c¢ANKRD36 15 .sRAGE & b MR AE A ¢ ARDS & i
JERET B A ST G B R |, Pa0,/FiO, 5 A 7 AR 4 K
R (P<0.01), 1Lk 3,

R3 ZHE Cox [MIHMHHFFAEA R ARDS M TS 5L T 1Y
A SN
Tab.3 Multivariate Cox regression analysis of factors influencing
prognostic mortality in Sepsis-related ARDS patients
IR B SEi Wald{f P{i HR{E 95%CI

Pa0,/Fi0, -0.025 0.006 10.361 <0.001 0.975 0.963~0.987
APACHE I/ 0.158 0.031 12.247 <0.001 1.371 1.199~1.579

SOFA 1435 0.321 0.074 13.928 <0.001 1.401 1.201~1.583
CRP & 0.023 0.005 11.160 <0.001 1.023 1.013~1.034
PCT 0.265 0.065 12.237 <0.001 1.304 1.149~1.481
circANKRD36 /% 0.823 0.215 14.671 <0.001 1.466 1.278~2.467
sRAGE & 0.270 0.213 12.642 <0.001 1.315 1.266~1.547
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The expression of SPP1, MTSS1, SLC7A11 in tissues of non-small cell lung cancer patients and their relationship
with pathological parameters and prognosis Luo Honglan" , Liu Kai, Tong Kai, Pan Lijun, Zhou Dong, Chen Yun-
shang. ™ Department of Oncology, Huanggang Central Hospital ,Hubei, Huanggang 438000, China
Funding program: National Natural Science Foundation of China (82303828)
Corresponding author: Chen Yunshang, E-mail. c¢ys960928@ 163.com

[ Abstract] Objective To investigate the relationship between the expression of secreted phosphoprotein 1 (SPP1),
metastasis suppressor 1 (MTSS1), and solute carrier family 7 member 11 (SLC7A11) in non-small cell lung cancer (NSCLC)
tissues and the clinical pathological characteristics and prognosis of patients. Methods A total of 204 NSCLC patients admit-
ted to the Department of Oncology of Huanggang Central Hospital from July 2019 to June 2021 were selected as the study ob-
jects. The expression of SPP1, MTSS1 and SLC7A11 in cancer tissues and adjacent tissues were detected by immunohisto-

chemistry. According to the death situation within 3 years after operation, the patients were divided into death group (n=50)
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and survival group (n=143). Multivariate Cox regression was used to analyze the prognostic factors of NSCLC. Kaplan-Meier
curve was used to analyze the relationship between the expression of SPP1, MTSS1 and SLC7Al1l and the prognosis of
NSCLC. Results
in paracancer tissues, and the positive expression rates of MTSS1 were significantly lower than that in paracancer tissues ( x°/P=
90.362/<0.001, 100.885/<0.001, 102.073/<0.001). Among the positive SPP1 expression in NSCLC patients, the percentage of
patients with tumor diameter =5 cm, TNM staging in 35 years, lymph node metastasis and history of smoking was higher
( x°/P=5.408/0.020, 10.636/<0.001, 6.838/<0.001, 10.352/<0.001). At the same time, the proportion of these patients in
SLC7A11 positive expression was also higher ( x?=6.965, 7.638, 10.597, 16.657, P<0.001), while in MTSS1 positive expres-

The positive expression rates of SPP1 and SLC7A11 in cancer tissues were significantly higher than those

sion, The proportion of patients with TNM stage I to I, no lymph node metastasis and no smoking history was higher
(x?=9.681, 10.611, 7.187, P<0.001). Compared with the survival group, the proportion of smoking history and occupational
exposure,TNM stage Il and lymph node metastasis in the death group was significantly higher ( x?/P=7.501/<0.001,4.205/
0.040,12.861/<0.001,10.907/<0.001). The survival rate of SPP1 and SLC7A11 positive patients in the death group was lower
than that of the survival group, while the survival rate of MTSS1 positive patients in the survival group was higher than that of
the death group ( x?/P=11.273/<0.001,11.490/<0.001,7.603/0.006). Multivariate Cox regression results showed that TNM
stage Ill, lymph node metastasis, positive SPP1, positive SLC7A11 and smoking history were all risk factors for poor progno-
sis of NSCLC. Positive MTSS1 was a protective factor for poor prognosis of NSCLC[ HR(95% CI)=2.369(1.623-3.458),
1.843(1.308-2.597), 2.014 (1.396-2.906), 1.986(1.420-2.777), 2.259(1.370-3.724), 0.856 (0.754—-0.972)]. The three-
year overall survival rate of NSCLC patients with SPP1 and SLC7A11 positive expression was lower than that of SPP1 and
SLC7A11 negative expression (Log Rank x?/P=9.988/0.002, 10.608/0.001), respectively. The three-year overall survival rate
of patients with positive expression of MTSS1 was higher than that with negative expression of MTSS1 (Log Rank x?/P=
7.884/0.005). Conclusion SPP1 and SLC7A11 have a high positive expression rate in NSCLC tissues, while MTSS1 has a
low positive expression rate in NSCLC tissues. The expression of these three proteins is closely related to the pathological fea-
tures and prognosis of NSCLC.

[ Key words] Non-small cell lung cancer;Phosphoprotein 1; Metastasis suppressor 1; Solute carrier family 7 member

11; Prognosis
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I o AR BRI AE AH DG T 10 F2 B RN, Al T4
A1 200 T3 Hs B 176 J7 NFET:, Ml 45 th s K £
BR AE /N 4 B Al 9% ( non-small cell lung cancer,
NSCLC) '™, FARIEAEA (B35 A A7 ) 42 f A
P A A0 R T IR LYY R OE TR I IR
BT RS R E i TRAE RS S A A e
TS T )& A A NSCLC B 247 #il
Tl REAR R B 00, (HLHUS AR AR ™8 W5
il BB 1 1 (secreted phosphoprotein 1,SPP1) #4%%
i A 1 ( metastasis suppressor 1, MTSS1) F1¥% it 2%,
R0 7 R 11 (solute carrier family 7 member 11,
SLCTA11) FTRESS 63 40 i i) 38 5 A 28 BE 1A G, 9K
ifii ELAif SPP1 MTSS1 ,SLC7A11 7£ NSCLC " iy iF 5% 5
S PR AR A R NSCLC A8 2 5 4 21
SPP1 MTSS1 . SLC7TA11 Fik{E L, 70 SPP1 MTSSI |
SLCTALL 5 NSCLC Jig B F¢AE B2 U5 B9 G &, N
NSCLC HVRYT BTl B2 2% s F,
1 #REHE
L1 IRBEORE HEHL 2019 4F 7 H—2021 4F 6 H#E KX
TG BE B R A RRIGA Y NSCLC T AR &4 204 4]

RBRFEXTS S 121 4, 2 83 f4i], AF#4 45~75(60.65+9.57)
& R E0(20.191.63) ke/m? 7 T2 (5.13+0.63) 4F;
Hor A W 108 451 4 PR 2 112 91, e i SR 117
], WOl 7% 5% #5133, 52 i 35t 4% 52 109 151 ; TNM 53+ 9
I ~ 113 107 %1, I B 97 ;3 2 BEAR 43k & 76
i, s oA 128 1], ABFSR AR B B oW
i1t (HGYY-KY-2019-062 ) , B 3 55 % J& A% v =
IFEERE,

1.2 SREERERHE (1) IAARE . OFfF A NSCLC £
WibRifE®! | 2o Bl 24 UE 52 @352 F ARG IT HAR A A
B ARYY . (2) HEBRBRAE . DA I HoAth A i 45
RPN ; QULIR/ T LI ; @A I HAW I ; @K
KME NSCLC ; @ Ff: 7™ FoR k300 ; @ B4 A7 <6
MAOAREZ R

1.3 s bR5 75k

1.3.1 £HZUd SPP1 MTSS1 SLC7TA11 Fak#:10 . 5%
G PE AL EE KGN SPP1 MTSS1  SLC7A11 ik, SPPI .
MTSS1, SLC7ALl % 2 i B Bt 4k 19 52 5 23 Gl
ab247061 ( 3 [E Abcam 22 7)) \D161929[ £ T A9 T/
(i) Behy A B2 ] A1 ab37185 ( 36 8 Abcam 2
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F)) o B SR 9 2 20 B0 55 A0 A BR A T
W E A E 4 wm DIR . VDR RS K AL,
BRI T IN—Ht 4°CHFF A (BIPEXT BELL PBS 4R
Br—dr) ;%8 2 KA PBS sk m —¥t, £ WWF
1 h,DAB {8 JRAKE &Z 4y MR A, S i
B HAJERRAH], 50 JCM-5000) T X%, 4551
B (D) Jemsmizitor, ot IR 6 FRE M AR sy
A 0.1.2.3 43, (2) 4N 2 it . <5%.
6% ~25% 26% ~50% S51% ~T15% . =76%43 31t 0.1.2.,
3.4, PIYEZ A =2 43 IR, Fe 22 B

1.3.2 @2 SPP1 MTSS1 SLCTA11 ik 5l K
o JLRR AR ) G &R 40 B R A 4L SPP1, MTSST
SLCTAL1 FRiA 5 B I R BLRRAE Z [ 1Y DG &, RS
NG A B Dy R ) B DA AR Sk A S T
WA R 1) A5 LI DA SRR TR 5 o 31 R A i ok
o D3 B A AR NI 5 WA sl W PR s | Il R s B
M 7 % I G it A2 Sl D3 g v ) A A R T i s

ARAT 3 I B2 TRY A0 434 A P 3 oo BRI A s el L
FRIEE CT 45 5 s TNM 43 Rk B 25 # B ) 285 &
SR 2F ARG A R B A EAT 1A

1.3.3 Byl s 12 E AL TR, B
PARRETT 1 UK BT 3 4R BRI E 2024 4F 6 H 1 H,
GEABETAG N, I o3 BT SRR

1.4 SeitaErs: R SPSS 25.0 B b FigcdE . it
B RITEL AR L (%) 2w, RBCR X K365 1F
BT ORI, v2s TR, WECRH 50 2R E
Cox [A1 543 HF NSCLC i J5 9 5 i [l 2 ; Kaplan-Meier
i 28 2> A1 i 4L 21 P SPP1 ., MTSS1, SLC7A1l £ ik 5
NSCLC UG IR FR, P<0.05 NEFAE G FE X,

2 &% B

2.1 L RIE LU SPP1 MTSS1 SLCTALL
kAR AL SPP1 SLCTALL BAPER A ZR I I 3%
TSR 21 (P<0.01) , MTSS1 FHME Rk R I7 B KT
S HZ(P<0.01) , WE 1 K1,

R 1 WHL RIEHHL T SPP1 MTSS1 SLC7ALL TR [#HI(%) ]
Tab.l Comparison of SPP1, MTSS1, and SLC7A11 expression in cancer tissues and adjacent tissues
SPP1 MTSS1 SLC7ALL
B 1%
& e it it it it it Bt
R4 204 55(26.96) 149(73.04) 167(81.86) 37(18.14) 61(29.90) 143(70.10)
L4t 204 151(74.02) 53(25.98) 66(32.35) 138(67.65) 162(79.41) 42(20.59)
X2t 90.362 102.073 100.885
P4 <0.001 <0.001 <0.001
[ ~ 7
L
"?‘Ja = i
NN
e
LYV B2
8. ..‘.r\" ¥ " ’
S e RS g px
J“?"'. ..v;.' X & *-:
S TUT Nk B a2
JZH40 SPPIRHMEFIA Jo 55 4L ZAMTSS 1A P 3235 A ZUSLCTALL R T2k
\ . '7'.'_ .. y -A '(&v‘, u‘"‘
| .'.. ! o o ‘f ‘34’*'
(R ‘\bv : & e &
Ny ‘ . R o 4 v
."“. s LN . =
’ - " SN . . - -
\:s - , > » .... k.
A o SRR o e 3 -
’9 - 1 ’ » . k‘,".‘ .\:" ‘
L b . » P ’ e " ’::" y
. .,- | ,‘ v ) ; ) ,..‘. 3
Yo 55 L A SPP1 ) 1tk ik A ZIMTSST B I ik JE B L ZISLCTALL I ik

B 1 EALURESS A4 SPP1 MTSS1 SLCTA11 Fik M e 4Lk 2E e 0 B (s 411k ik , x400)

Fig.1

Immunohistochemical staining of SPP1, MTSS1, and SLC7A11 expression in cancerous and adjacent tissues
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2.2 LU SPP1 MTSS1 SLCTA11 Fah7EA[A] I
PG BEERAE o b &8 NSCLC 3 SPP1 FH M &
SLCTALL PHPEZRIA MR B2 =5 om ' TNM 439 1T
W] AL R A WO s R LR R (P<0.05)
1M MTSS1 BHPEZ kP TNM 2330 T ~ T3 ekt 4%
5ERS JC R S Y R T G S (P <0.05) 5 SPP
MTSS1 SLC7A11 FRik 78 FLAh I RS BLARFAE H 5 Le L
B2 IGATFE L (P>0.05) L3k 2,

2.3 FET-H EAFALIG IR BEARME LU B 204 Bl
HoE BT 193 B, BT 2R 94.61% , Hir 50 i i
BT JET8 25.91% , S IR, ST A i
FE TNM 4y T3 B bk 45 6 B8, A WA B8 A 1R 2 /R
H ) B B R (P<0.01) , L3R 3,

2.4 AP ST 4 SPP1 MTSSI SLC7A11 P
Fe# BET-4H SPP1 SLCTALL AR % T4 24,
MTSS1 BHPEFRARFAAF4L (P<0.05) , W& 4,

2.5 NSCLC BHEARWFHZHE Cox B4
PANSCLC BBEA RS A& (A 2817/
J0”) LA EREE R P<0.05 W H N A RHFITE
PHZE Cox A4 T, 25 5 /s . TNM T30 | bk 2L 2%
% SPP1 BH  SLCTA11 FHA W AR 52 3558 NSCLC Fit
JE AN KGR 2, MTSST FH: 8 NSCLC i) A B AY
1R 2 (P<0.01) , W3 5,

2.6 SPP1 MTSS1 .SLC7A11 #3555 NSCLC i 1

Kaplan-Meier iHhek  SPP1 FHMEER LB A 151 6 8
Kiji,97 BlAEAT; SPP1 FYE R A B3 53 #3652k
Vi, 46 BilAA7, MTSS1 PHM: 3k i3 66 ol 5 5] 2%
V1,53 B4 A7 MTSST B ek B 3 138 9l 6 fi 2k
5,90 BilA A7, SLCTALL PHIEZR K #B 162 1 9 ]

R3OIETAL AP R EARAE LR [(61(%) ]

Tab.3 Comparison of clinical and pathological characteristics be-

tween the death group and the survival group

E el

|

moH %% (n=143)  (n=50) X2 Py

P51 L 114 83(58.04) 31(62.00) 0.240 0.624
i 79 60(41.96) 19(38.00)

AR <60% 87  67(46.85) 20(40.00) 0.703 0.402
=60% 106  76(53.15) 30(60.00)

WA s 103 68(47.55) 35(70.00) 7.501 <0.001

W PR s 112 86(60.14) 26(52.00) 1.008 0.315

o AL B 116 89(62.24) 27(54.00) 1.048 0.306

AN E 7S 132 92(64.34) 40(80.00) 4.205 0.040

P 3l 103 76(53.15) 27(54.00) 0.011 0.917

¥ B2 A i 74 51(35.66) 23(46.00) 1.674 0.196
{78 119 92(64.34) 27(54.00)

AR <5em 95 74(51.75) 21(42.00) 1.409 0.235
=5cm 98  69(48.25) 29(48.00)

IMEFEE fRAME 72 48(33.57) 24(48.00) 3.300 0.069
hEAME 121 95(66.43)  26(52.00)

TNM 433 I~1/8 100 85(59.44) 15(30.00) 12.861 <0.001
1| B 93 58(40.56) 35(70.00)

WS 85 53(37.06) 32(64.00) 10.907 <0.001

F2 LD SPP1 MTSS1 SLCTALL FRIRAEA RIS BLRFAE T LUEL [ #il( %) ]
Tab.2 Comparison of SPP1, MTSS1, and SLC7A11 expression in different clinical pathological features of cancer tissues
" R L
5 5 121 92(76.03)  0.627 0.428 36(29.75)  0.919 0.338 99(81.82) 1.053  0.305
ir 83 59(71.08) 30(36.14) 63(75.90)
IS <60 ¥ 90 68(75.56)  0.198 0.657 32(35.56)  0.755 0.385 67(74.44) 2431  0.119
=60 ¥ 114 83(72.81) 34(29.82) 95(83.33)
WA s 108 90(83.33) 10.352  <0.001 26(24.07)  7.187  <0.001 74(68.52) 16.657 <0.001
PR 112 79(70.54)  1.567 0.211 33(29.46)  0.947 0.331 85(75.89) 1.881  0.170
e I sk 117 82(70.09)  1.969 0.161 44(37.61)  3.460 0.063 90(76.92)  1.039  0.308
Bl 787 133 102(76.69)  1.419 0.234 39(29.32)  1.603 0.206 110(82.71)  2.538  0.111
Py 3udiaid 109 81(74.31)  0.010 0.919 35(32.11)  0.006 0.937 85(77.98)  0.293  0.588
SRR 78 57(73.08)  0.058 0.809 22(28.21)  0.993 0.319 64(82.05) 0.538  0.463
g 126 94(74.60) 44(34.92) 98(77.78)
R EAE  <Sem 99 66(66.67)  5.408 0.020 35(35.35)  0.791 0.374 71(71.72)  6.965 <0.001
=5 cm 105 85(80.95) 31(29.52) 91(86.67)
SR Rk 76 61(80.26)  2.455 0.117 21(27.63)  1.234 0.267 65(85.53) 2.770  0.096
sk 128 90(70.31) 45(35.16) 97(75.78)
TNM 433 I~ 107 69(64.49) 10.636  <0.001 45(42.06)  9.681  <0.001 77(71.96)  7.638 <0.001
I 97 82(84.54) 21(21.65) 85(87.63)
W E LT 89 74(83.15)  6.838  <0.001 18(20.22) 10.611  <0.001 80(89.89) 10.597 <0.001




- 1060 - BEXERI A5

2025 4F- 9 A %5 24 555 9 W] Chin ] Diffic and Compl Cas, September 2025, Vol.24,No.9

R4 EHFHSIET-H SPP1 MTSSI SLCTA11 BAH:H H#¢
[ %) ]
Tab.4  Comparison of SPP1, MTSS1, SLC7A11 positivity rates

between survival group and death group

HoHl % SPP1FHTE MTSS1 A SLC7A11 FHE
aeveaiil 143 97(67.83) 53(37.06) 105(73.43)
BT 50 46(92.00) 8(16.00) 48(96.00)
X2 {4 11.273 7.603 11.490
Pl <0.001 0.006 <0.001

&S5 NSCLC BEHFHIZHFE Cox BIHSHF

Tab.5  Multivariate Cox regression analysis of prognosis in
NSCLC patients

A B1H SEMH Waldf6 P{Hi HRI{H 95%CI

TNM T4 0.862 0.193 19.970 <0.001 2.369 1.623~3.458

WS 0.611 0.175 12.206 <0.001 1.843 1.308~2.597
SPP1 BHME 0.700 0.187 14.017 <0.001 2.014 1.396~2.906

MTSS1 BHE  -0.155 0.065 5.722  0.017 0.856 0.754~0.972
SLC7ALL FHIE  0.686 0.171 16.099 <0.001 1.986 1.420~2.777
WA sl 0.815 0.255 10.213 <0.001 2.259 1.370~3.724
POl 2 5% 0.769 0.446 2.971  0.085 2.157 0.900~5.170

Je1)7,105 447 SLCTALL BAYER A H 42 fidh 2
217,38 Bl 4F, SPP1 BHIEFRILBE 3 B4 fF
F(97/143,67.83% ) ik T SPP1 FAMEZR L i (46/50,
92.00% ) (Log Rank x2=9.988 ,P=0.002) ; MTSS1 FH:
FIRHRH 3 A AEHR (53/61,86.89%) 15 T MTSS1
ATk 5 (90/132,68.18%) ( Log Rank x2=7.884,
P=0.005); SLCTALl FHIE R LB 3 AERAEGFR
(105/153,68.63% ) i T SLCTA11 BHM: Rk ¥ (387
40,95.00% ) ( Log Rank x?>=10.608,P=0.001) , JL& 2,

3.4,
3 4t i

NSCLC J&—Fh &1 JE AT B IE , R AL R 5, e
TR 25 0 i 98 %6 3% 2 A2 F NSCLC iy ¢ o [ &1
NSCLC & 4B i AH OC & 0 28 FIAE T 3 i 1) 32 2
PR, B A AH G TN Br AE — 8 R B A T0 A6 TS
AR AT s R RIS WA K AT
XTFHGE NSCLC (3 1Y ¥l J5 2 8 2, ifF 5% SPP1
MTSS1 SLC7A11 5 NSCLC i FEARAE K H 1 1 56
A B TERA T e it g, 82785 NSCLC A
AR TEE S

SPP1 S Jifa AH 56 2 M s I 1) 2 24 o, WiF 5% 4
B, SPP1 W] LA 9 14 I AR 5 3 1 ﬁa&ﬁ P 41 g
R, 5 TR T 1 A A 2 i A= 1 A
Rt ARHSE &P SPP1 ik 5 R B4R\ TNM 434
Kbk B EE R HI O H % SPP1 AT A 1 1 412 1 A 72 A1

L OF —————
0. 8f ‘ .’ﬁ_\_‘
B 0. 6f
E
-4 ik
- kR
BB - bt
SRR
OF
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AAFRTE (D

2 SPP1 #ik5 NSCLC TG ) Kaplan-Meier HHZk
Fig.2 Kaplan-Meier curve of SPP1 expression and NSCLC prog-

nosis
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R MR NS NSCLC k&, SPP1 /E A —Fh £
TIIfe 53 W BB R AL W5 25 11, 7 i3 48 B 0 I s 448 i v
BIfi 2R3k I8 ik Z2 A AL 9K 20 g ik Jg , SPP1 W] L)
S E VRN 32 AR GE A A HE B A R Y SR RS
Ak, 38 A 20 AR LA A R S e A L A i
S IR T A T ) EE A G A, LR AR R AR AR A
XoF Jged 1) A AE % e LA B, SPP1 A Ll i i
15 L 5 200 v P {5 3 B, 0 L ) 2 e e B AR A
TG S PR 004 A R G B o e ¢ UM 7
JERTUG AN K, SPP1 38 AT A3 o £ 14F g 200 A 44 5
1222 FIFE T4 R 52 M0 NSCLC 1y g WFgE £, SPP1
AT LA Pl ge 4 L ) £ - B 0 4 ) A0 A
AN 5, TR AN A R RS RE 11 1Y L ARIFST
KB SPP1 ik R ELAE  TNM 433 Ktk (2 45 55 7%
FHIG, B SPP1 RI R i (2 i2F o e 20 B 3 4 | 1R 28
FERLSR SN NSCLC AR

AHWFFE K& B MTSS1 7E NSCLC A p KA T
SRS 8 I N 2 L N =S ISy 1 e Vi
MTSS1 Al ReAE R A K F 76 NSCLC iy kA Kk
R R AR, MTSS1 1R —FpE Rl K1, &
B AR b R )R A (EMT ) a2 2 A 40 ] i Jgg 4
MR ZBANEERL)  EMT J2 i 240 i 4R 4542 28 v A
FERSAE ST Iy SC S A MTSST BERSHNH] EMT AH G LA
FZRIA , DT BEL Lk Jib 96 200 i AR A5 42 28 kR B k4,
MTSS1 38 AT DL 5 AR 56 R 725 4, 30 E R A, DA BEL
TP A DG A 5 L AR ST R, MTSST B
PERIE B 3 AF B AE R 3 5 T MTSS1 [P Rk
FEE HEDN MTSST ] G i 300 i 9 20 i a2 B 16 ) S5 52
e S TS, ASBIFSE 45 2R 5 AR Y 25 R — 30, R
MTSS1 TEAN [F] e v A ARV E T, A B NSCLC
IETTHE T

AHFFE KB SLCTALL 7E NSCLC 41 21 i3 %
ik, H5 MR EAR TNM 33 bk e 2556 88 FR R TS
FHOG, 7R SLCTAL1 7] BEAE M 42 9 Pl 7E NSCLC 1Y
RAERETEEEZ/EM, SLCTALL 2&—Fhit i/
BRARR iz E A, L E TR 552 M Wik A 40
Jio, e R A N S A R R T BIF gE R B,
SLCTALL FEHAAE it ik, ml LS Bh 40 i iS40 S 1k &
F7, AL fef P 240 B XoF 5 5 5 g SO S ARG, DA T AR a2 e
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FRs B AR, TNM 43 199 B bk B4 25 %% %% 4 0%, # R
SLCTATL1 1] e 125 572 Wi 200 i A 155 A0 424k 07 330k =2
NSCLC it AR5 H, SLCTALL PR IE B 3
A BE T B9 AR B 5, Kaplan-Meier [l 8 5 75,

SLCTAIl It R BB E 3 ERAEFREES T
SLCTAIL1 PHPEZRIR B #87R SLCTALL FIKIE L AT 52
Wi NSCLC i) , JHl SLC7A11 38 32 5% i 40 o A G 48
AR R EMT bk 48 £ BUAE 520 NSCLC Filfs , A 3
WA HIRIT RS AN ST 45 RS HA I o 45 R — 3,
FW] SLCTALL FEA[R Mg v & AR, A R Al
FERETRTT T
AWEFE KB SPP1 BHE SLCTALL FHME TNM 433
Sy MU K EL 2554 7% W s 3528 NSCLC 5 AN B Y
fals R 2 i MTSST FHA: 24 NSCLC il Ji A R i) £
&, SPP1 MTSS1 . SLC7A11 3k 5 NSCLC %
P IRE ELAS TNM F3 30 9k B8 485 2 8 S5 11 DR B REAIE
YA, X 5 BE A F 5T 45 R — 2, TNM 4338 I
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D75 14 0 T 9 26 S A G g B aE— AL R 9EaE 5
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FIRAE  MTSS1 FHYER B RL, H =FRAXER S
R RIS BRRRAE e s B VAR G . ARTFGEXT SPP1
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T SRR
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ML Claudin-5 BTP 7E E 5F 2 M B & & IF 21
B 451 15 BB P B0 2R a8 5 e ™ B R R IR O R

SR TRME R IRA) M F TR A

FEWH . Peviy E A AT & kR AU H (2021SF-347)
TEF BT, 710077  VE4E, BEPG rf 22 25 K27 BT VG Pl 42 11 I e T 4k e Bt
WAEVEE . KIS K, E-mail :811789561@ qq.com

(# ZE] B® KN Claudin-5 B IR 1 ( BTP) 75 HAE 2 MEBEIR 28 (SAP) & 3 2 B 445 (AKT) %
TN ERIA RSB T ERE AC M, AR BRI 2019 4 1 7 —2024 4F 8 F BV v B 2 R A4 B T LR A IR e T
L NBHIGA ) SAP B 135 6 IRIG R AIF AKDKG SAP B4 4 AKT 4 60 #lFdlE AKT 41 75 #il ; AR 5 1% A2
¥ AKT AR E 00 1 IFAE 12 ) 2 WISF2H 23 1) .3 W2 25 i, SR FH BRI S0 28 W B A 1ML 75 Claudin-5 \BTP 7K
;s ZIH R Logistic M504 SAP %G I AKI 19520 A3 ; 2108 TAERHIE (ROC) Z 4317 Claudin-5 BTP 7K
X SAP HFE A IF AKT FTUNALAE, 4% 135 fil SAP i3 AKI K4 RN 44.44% (60/135) , 5E AKT 4 L%, AKT
ZHIM¥E Claudin-5 BTP /KT &5 (1/P=7.486/<0.001 .8.502/<0.001) ; SAP & 3 AKI 3 Ifl#& Claudin-5 . BTP /K- It
i1 T 2H <2 WP 2H <3 W4 ( F/P=136.526/<0.001 ,21.304/<0.001) , £ F % Logistic 14437 %& 8, APACHE II
P MLILEF (SCr) 5 . Claudin-5 75 . BTP 524 SAP 43F AKI B 7. fER & [ OR(95%CI) = 3.375(1.123~10.147) |
1.025(1.010~1.041) .1.001(1.000~1.001) ,1.320(1.130~1.542) ] ;ROC £ 43 #7 BoR, ¥ Claudin-5 ,BTP 7K —
FHERA T SAP 431 AKI FHIZE F A (AUC) 2851 0.772.,0.784 ,0.873, —FH WA K T IiLiE Claudin-5, BTP 7K Baph
T ( Z/P=2.992/0.004 3.071/0.003) , £&5i& IfiL#& Claudin-5 BTP /K¥-TFHiE 5 SAP &3 AKI &4 N = AL inEA
X, ML Claudin-5 BTP /KSFEEA ST SAP A1 AKL HA 3 = B T RE .

[X#iR] AR ; 2 B 5145 ; Claudin-5; B SR AR 1 5 o)™ SR AR 2

[FEHZES] RS76 [ xEk#RiRAY] A

Expression of serum Claudin-5 and BTP in patients with severe acute pancreatitis complicated by acute kidney injury
and the correlation with disease severity Zhang Meng, Zhang Pengfei, Xu Huaili, Yang Qi, Chen Mengnan. Department
of Gastroenterology, The Affiliated Xidian Group Hospital of Shaanxi University of Traditional Chinese Medicine, Shaanxi, Xi’
an 710077, China
Funding program: Shaanxi Province Key R & D Plan Social Development Field Project (2021SF-347)
Corresponding author: Zhang Pengfei, E-mail: 811789561@ ¢q.com

[ Abstract] Objective To investigate the expression of serum Claudin-5 and B-trace protein ( BTP ) in patients with
severe acute pancreatitis ( SAP ) complicated with acute kidney injury ( AKI ) and its correlation with the severity of the dis-
ease. Methods A total of 135 SAP patients admitted to the Department of Gastroenterology, Affiliated Xidian Group
Hospital of Shaanxi University of Traditional Chinese Medicine from January 2019 to August 2024 were selected. According
to whether AKI was combined, they were divided into AKI group and non-AKI group. According to the degree of illness, they
were divided into stage 1 SAP combined with AKI group, stage 2 SAP combined with AKI group, and stage 3 SAP combined
with AKI group. The levels of serum Claudin-5 and BTP were detected by enzyme-linked immunosorbent assay. The relation-
ship between serum Claudin-5, BTP and SAP combined with AKI was analyzed by multivariate Logistic regression analysis.
ROC curve was used to analyze the predictive efficiency of serum Claudin-5 and BTP. Results The incidence of AKI in 135
patients with SAP was 44.44 % (60 / 135). Compared with the non-AKI group, the serum levels of Claudin-5 and BTP in the
AKI group were increased (#/P=7.486/<0.001,8.502/<0.001); The levels of serum Claudin-5 and BTP in stage 1 SAP com-
bined with AKI group, stage 2 SAP combined with AKI group and stage 3 SAP combined with AKI group increased in turn
(F/P=36.526/<0.001,21.304/<0.001). High APACHE II score, high serum creatinine, high Claudin-5 and high BTP were in-
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dependent risk factors for SAP complicated with AKI[ OR(95% CI)=3.375(1.123-10.147),1.025(1.010—-1.041),1.001(1.000—
1.001),1.320(1.130—-1.542) ]; The area under the curve of serum Claudin-5, BTP levels and the combination of the two in pre-
dicting SAP with AKI were 0.772,0.784 and 0.873, respectively. The combination of the two was greater than the AUC predic-
ted by serum Claudin-5 and BTP levels alone (Z/P=2.992/0.004,3.071/0.003). Conclusion The increase of serum Claudin-5
and BTP levels is related to the occurrence and severity of SAP combined with AKI. The combination of serum Claudin-5 and
BTP levels has a high predictive efficiency for SAP combined with AKI.

[ Key words)

HE 2 R 2% (severe acute pancreatitis, SAP)
AR AR A (acute pancreatitis, AP) fig " 5 A
TRIERE IR 20% ~30% "), 2B 40 (acute kidney
injury , AKI) 42 SAP “ UWLAY I A& E , Hm AL R ER A I
AKLFEE RN 3 A5, W BRI Dh RERL05 & SAP &
I AKI B EEZALES . Claudin-5 & —Fl e 8 Y 5%
RN, S 5 YR 2P B A8 B B 78 4 | il
7 Claudin-5 7K T S e 9 Jz R B Th 40 450 0
JikEE A HR 3 M Claudin-5 7K -2k SAP (4 57 i
M, B IR M (beta-trace protein, BTP ) J&— Ff
A F R, Y B /NERUE 1 D) 8 32 45 i vl 5 350 7
BTP 7KF-Fhm, Je /N L AKT A 0R & 1l -5 30 4240 5%
PR B AR ST T R 7 R, 56 F L Claudin-5
BTP 7E SAP &7 AKI f835 Hh iy 3R 1K I 5505 /™ H A%
JEE P AF DG fef DL GE A0 HaE AT 40T, LU R i
it SAP &3 AKT A9 -5 HH $00 000 11955 175 W 0 2 4k 5 224K
P ARGE W,

1 &ER5H®

1.1 ImRTERE HEH 2019 4F 1 H—2024 4F 8 H kg
Hh s 24 K 27 B i G R 4R AT 5 G 3 Ak N BRIGIR 1Y SAP
BH 135 i, Ho 583 fil, Zx 52 fiil; AF iy 23 ~ 83
(53.97+13.26) % ; AP i A - AR 42 5], & B ILAE 49
RS P 37 ), Hofl 7 i), MR TS A IF AKT #
SAP i 41°A AKI 41 60 i F1E AKI 41 75 i, AR
IR FE R AKT 41835500 1 WA 12 ] 2 HH 4
23 1] 3 WP 2H 25 19, AHIFIT Lo s e A B Zs 51 2 ik
(KD2018J0154) , /34 5 5 J@ i [A) 5 01 [ I 4 28 [)
2P,

1.2 JRPERERRE (1) PASRE . OFER>18 ;@
SAP P45 (A ML B IR 4 H 287 5 R (2019 4E) )19,
QWIRKE SAP; DA SERE MG IR BERE, (2) HEBRAR
T < (D12 1 R At 2 8 JHL Al e B 5 9 5 )ik 4 v | 44K 31
' S5 OB BB I 2R M B 5 A 5 IR R R
BRI s @I RGP M g s OB B AT s R 1112
PEVI F%32 MBGENT R ;© B B e P sl 1
fift FH G gze il 0] s O BBt 18] <48 b @G bl & ;@

Severe acute pancreatitis; Acute kidney injury; Claudin-5; B-trace protein; Disease severity

TR B FL A 2,

1.3 MFEFRS ik

1.3.1  ERMISCEE I SAP fRE MR 4RI SERE
I3 AP IR I A B 58 1 R 2R B AIE ( systemic in-
flammatory response syndrome, SIRS) | 2 14 4= B A1 P4
{EFEPEAY 1T (acute physiology and chronic health evalua-
tion I[ ,APACHE Il ) ¥¥-43 (M £L45 1 (Hb) | H 40 i3t
B (WBC) | i/ Mz 3 E (PLT) | v kL 40 i T %
(NEUT) kL4 3155 (LYM) | i 5 43 i ( AMY ) | IfiL
NGV (LPS) (MAILEF(SCr) (IR Z A (BUN) \C [
HH(CRP) 4,

1.3.2 Il Claudin-5 BTP /K FAG I . SR 4E SAP M
ABE D Z R K M 4 ml, 2500 B8 B35 R, R P K
Yo SZEWG BREAG I LG Claudin-5 (5T SE R4S 2B MRt
F IR BRA ], 595 . E-EL-H1630) . BTP ( # i ## it
BRI A R A F] 5755 :JS13752) K-,

1.3.3  AKI 12 W Ko 8 P4 . SAP 835 A Bt 48 h ),
S R A BRI TG 4L U e R AT AKT 12
Lt P AL, (1) 12 Wik ifE: SCr 48 h W T+ & =
26.5 pmol/Lik 7 d P Ft i > HZfH 1.5 %, IR & <
0.5 ml - kg™' - h™' Hf¥%E 6 h,i2Wrh AKL, (2) 1545
WikRiE D1 ) AKT, SCr 48 h N T =26.5 umol/L 8§,
7 d NI >IEZRAE 1.5~ 1.9 £, JK#<0.5 ml - kg™ - h™'
Hf5%:6~<12 h, @2 #] AKI, SCr 48 h W& >Hk
fH2.0~2.9 1%, JREE<0.5 ml - kg™' - h™' HFFZE=12 h,
33 ] AKI, SCr48 h N TFm>3ELk(H 3 fi5 s Xt =
353.6 wmol/L F{ 4F % < 18 % H ' /)N Bk U8 1 % <
35 ml - kg™' « W' BT AR 4H B IE R AR YT, IR =
12 heli k<03 ml - kg™ - h™' H.=24 h,

1.4 Siitspdrik ] SPSS 28.0 #4814 Bk
Wi, IERARTHREER DL xes 8,2 41 AR
HIIMSEAEAS ¢ K3, Z2 4 0] LU BCR H F AR5, 41 18] 1 PR
FUAER FH 7 26 530 5 THECHERE LI B b A B L (%) 3%
7N A FE 3R H X2 K5 2 I FE Logistic P15 437
SAP [ & & I AKL B3¢ m 5 25 32 3K T /R RRAE
(ROC) 43 Hr IfiLi# Claudin-5 . BTP 7KSE-XF SAP Hi
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A9 AKI ITRIMRLRE . P<0.05 HESAH G ¥E X,
2 &% B

2.1 2AHIGEYTRILE: 135 {4 SAP 3% AKI &/
BN 44.44% (60/135) . AKI #H SIRS ]  APACHE
11 343 K2 i3 SCr . BUN | Claudin-5 .BTP /K334 TR
AKI 20 (P<0.01) ,2 2H HoAthllm R 558 A 22 = e g i
L (P>0.05) , W5 1,

2.2 AFEEIEFEE SAP & AKI 1MW Claudin-
5.BTP /K4 1Miii Claudin-5 . BTP /K e, 1 ]
WA <2 #V2H <3 Wi 4H (P<0.01) , L3k 2,

2.3 ZE Logistic A48T SAP 3 & I AKL 1)
AR DL SAP BH B G IF AKL M AE & (2

RTINS RE 2L Claudin-5 , BTP 7K Bh 5 Hx
AT SAP HFESIF AKI AY ROC fh<k, I8 i<k
THEA(AUC) 45 B R 1L Claudin-5 ,BTP 7K &
THBA T SAP B35 G AKL ) AUC 439 0.772
0.784.0.873, —H Bk A K F I Claudin-5,BTP 7K
F RN ( Z/P=2.992/0.004 .3.071/0.003 ) , .3 4 Al
K1,

F2 REETERE SAP A JF AKIE#H [ Claudin-5 BTP 7K
Tab.2 Comparison of serum Claudin-5 and BTP levels in SAP pa-

tients with AKI at different disease severity levels

N . N 45 LA Claudin-5( ng/L) BTP (mg/L)
w=1/0) LR 1 P<0.05 HUH N A RITZ MR 1 Wi 12 4 489.23+1 940.79 0.70+0.27
Logistic [1J9 7347, 45 8 .78 : APACHE I 3% 77 5 . SCr 2 W4 23 6569.26+2 394.84 1.16+0.47
& Claudin-5 = .BTP &4 SAP #3543 AKI fy 7 3 A 25 8 409.91+2 843.41 1.57+0.64
el 2 (P<0.05) L35 3, F1H 36.526 21.304

P1iE <0.001 <0.001
2.4 1fiL7# Claudin-5,BTP /KF-XF SAP % &I AKI
F1 JEAKI 415 AKI 4 SAP B EIG ARG R LA
Tab.1 Comparison of clinical data between non-AKI group and AKI group SAP patients

I | JE AKI 4 (n=75) AKI 4 (n=60) X2/t 8 P{H
B %) ] L2 44(58.67) 39(65.00) 0.565 0.452

ks 31(41.33) 21(35.00)
Y (25, %) 52.12+13.21 56.28+13.05 1.829 0.070
W AR S [ (%) ] 28(37.33) 25(41.67) 0.262 0.608
PRI H(%) ] 37(49.33) 32(53.33) 0.213 0.644
TR (%) ] BEIR I 23(30.67) 17(28.33) 0.087 0.768
1= i ILE 27(36.00) 31(51.67) 3.339 0.068
HA E 13(17.33) 10(16.67) 0.010 0.918
o I 33(44.00) 34(56.67) 2.139 0.144
SO 4(5.33) 8(13.33) 2.634 0.105
AP I [1( %) ] N 20(26.67) 22(36.67) 6.483 0.090

1 R ML SE 25(33.33) 24(40.00)

RGP 27(36.00) 10(16.67)

HoAte 3(4.00) 4(6.67)
Wi & (2+s ,mmHg) 134.81+19.25 128.90+17.90 1.829 0.070
FF 3K (x+s, mmHg) 77.61+12.60 76.80+11.21 0.391 0.696
SIRS[ 4] (%) ] 28(37.33) 37(61.67) 7.906 0.005
APACHE Il $F4> (x5, 53) 17.20+3.35 20.08+4.25 4.406 <0.001
Hb(z+s,g/L) 147.79+38.26 138.16+31.79 1.564 0.120
WBC (#+s,x10°/L) 10.73+4.22 11.00%3.66 0.391 0.696
PLT(z+s,x10°/L) 218.81+90.28 207.55+90.10 0.721 0.472
NEUT (%+s,%10°/L) 9.78+4.30 9.69+4.22 0.122 0.903
LYM(&#s,x10°/L) 1.40£0.59 1.44+0.50 0.418 0.676
AMY (x#s,U/L) 752.90+316.46 803.31329.62 0.903 0.368
LPS(x+s,U/L) 1 191.04+415.21 1 229.99+428.65 0.534 0.594
SCr(z+s, pmol/L) 71.80+29.78 130.86+59.28 7.527 <0.001
BUN (x5, mmol/L) 5.80+2.17 8.29+2.88 5.728 <0.001
CRP (s, mg/L) 192.03+76.90 216.18+80.86 1.772 0.079
Claudin-5( x+s,ng/L) 4403.19+1 548.31 6 920.19+2 342.41 7.486 <0.001
BTP (&+s,mg/L) 0.65+0.27 1.2420.52 8.502 <0.001
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R3 N SAP BE ST AKI L IHE Logistic [7]1343#7
Tab.3 Multivariate Logistic regression analysis of factors affecting

SAP patients with concomitant AKI

LA S BME SEfi Waldfi P ORfE  95%CI
W -10.116 1.893 28.563 <0.001 <0.001 —
SIRS 0.981 0.564 3.028 0.082 2.667 0.883~8.053
APACHEIGFrE  1.216 0.562  4.690  0.030 3.375 1.123~10.147
SCr & 0.025 0.008 10.894  0.001 1.025 1.010~1.041
BUN & 0.191 0.106  3.215  0.073 1.210 0.982~1.490
Claudin-5 & 0.001 0.001 11.460  0.001 1.001 1.000~1.001
BTP & 0.278 0.079 12.275 <0.001 1.320 1.130~1.542

F 4 1M Claudin-5 BTP /K F-XF SAP 3 & I AKI Y Fi Ul
RUhE
Tab.4 Predictive efficacy of serum Claudin-5 and BTP levels for
AKI in SAP patients

7%

g i BT AUC s

Claudin-5 5 762.60 ng/L 0.772 0.692~0.840 0.506 0.900 0.406

95%CI WURE FeRE

BTP 1.01 mg/L0.784 0.703~0.849 1.000 0.484 0.484
ZHBE 0.873 0.805~0.924 0.812 0.816 0.628
1.0f
0.8+
s 0-6F
=]
0.4F
—— (laudin-5
0.2 BTP
— ZHWE
0 1 ] | 1 |
0 0.2 0.4 0.6 08 1.0

15

B 1 i Claudin-5 BTP /K-l SAP i &I AKI ) ROC
ith £k

Fig.1 ROC curve of serum Claudin-5 and BTP levels predicting
AKI in SAP patients

3 %W i

AKI & —2H DL S BE 76 S I 8] A HRe s T e, 2L
PR Y BEVER T VR A I8 B AR Fi A T TR ik
AL G RS AR, T i B R B SR e IS
PENZR G R, P E 0 i) B 2 A48 B I RE R ER G AL, i
ZEFHEET  SAP AR rp R A S M D R I
PRREA SR TG R SIRS AT 52 ORI Bk i 11 240 i 4%
13, NI A By 5 9F AKL A PR T HOR 9 H 47
K SRR HFEAR T AKT 8 E LA (EL T v a2k Ji

P, 5 KA E R, B WU RRIR 220,
WEFE A 5% oP X F SAP & 3 AKI i Wi 3= 2 45 p T
APACHE [ ¥4y ¥ 5L A8 B B AL S5 0F 70 R 48, (H A7
A SE FrabE2 | MR SR BiS, SCr mAR
AN E HZ B LA it ARE PRI RATE 1% 45 [
R, By A AKT KU L E TR AR R
B R TN SAP A I3F AKT YIRS

P 2 B 5 1) RE 040 02 SAP & 91 AKIL 1Y 1 5 11
Pl Z— ,SAP Al 5| %& SIRS, S Bk A & 41 i X 1
PRI , X6 4 P DR B A0 40 L 4 PN B 2 B, R
B B B A S HE A  SE TS | R SIG R RS, B0 48U
AR BRSPS 0 R RN SR AR R 3, 3E — 25 S
SAP &3 AKI () & 4= Fgk g™ | Claudin-5 & —Fh i
IS PN B LR 1 i 20 i 3R A i B i e R 1, T2
A3 T IS P B 1) 5 % e 5 4 v, HoAZ O D)
TR PN B 0 R T ) | R o A e M A | B
1EA FEY TR AE R BB R AL YRR
FUE il G 46 20 2 2 R B e D BE A G AR T
YA I 5 PR TR I B 23 B 1 IR S5 4 e B
fii Claudin-5 43 fi# I B i A ML, AT [ AIG 21 21
Claudin-5 F97% & , [FBF 5L MLYE Claudin-5 7K 5 2% T
i, I I Claudin-5 7KF-8E A RS2 P B B Fi ) e it
Gitty AR ST AR SAP FA) 4 N T i S
Claudin-5 M PN FZ oK o B, 5 S8 1B ot s T g A2
P, AR R SAP (9 & AR &Y A, AT R
Claudin-5 76 /£ 40 A 2 fiE bt il 31 A4, He 3Rk ik
PRI S ECE /NG R BRI Claudin-5 (9 3%35 0]
A BT AR SN 75 T 1) B /INER PN 2 ) REAR A5 4
T AEY . BRI A BFE S, M Claudin-5
IKEALA BT SAP A F0IN , 34 -5 5 M 52 iy A
EBIREVIM K, SR, HAi X FI7E Claudin-5 5
SAP &9 AKI Z [H] BLARSC R MBI 58 0 AN F8 45, A B
LR IR, SAP 53 AKI B FUIMLTE Claudin-5 /K3
BETE, HREE WS ME S —H Tt &, b, g
Claudin-5 KT & SAP A9 AKI (ST fERE %
PR HTE S SAP A9 AKIL A9 & A FIdk e 2 U1 AH 26
Claudin-5 J&—FOCH R B & EHEE H, SAP i f bk
IR T RAAEBE IR Claudin-5 OS5 K 528 M: | S5
AT RO, DT ARG PN B e B A e 1 5 | ke
TGN | P — 2 S EUE UL AL B A i
AL, TGN A AKT (0 XU, e st ke 2

BTP J2& A5 i3 % 12 85 1 58 i) — FAIR 43 F bl 2K
FL AR T il S 2R A RS, BT
HAFai/N(23~29 kDa) , iEf%5¢ 438 1 5 /N ek uE
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i, MBI, B NER B DI RE T B S BUNLTE BTP
KR ET R, Hii T BTP AZ LA & M50 FAE i
S Z SR R I A Ry 2 B B B /N R 3k D e AR
RIIRFEFR ™, MELZ T, SCr 10 HRTIZ W AKT /)
FEIGIRbR S, 3Z Z R &R (AL AR o 4F
W45 ) S A, L AE D B B 4 v SRR AT
T2 B D RE R 105 B 5 o] LI 21 L7 BTP i &R
CKFRFTE 2 Beah, SAP B # A FTh ik
BEERS Pl fiE S5 v S8 SCr Az il | HE AR AS B i
it EE {0 BTP A 3Z I Zh Btk A > R4S e
2 COIEAERAE R B /N ek U ok D REEAL 1Y 5y — T 24
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Relationship between changes in plantar pressure and nerve conduction in patients with diabetic feet Pei Zhaowet,
Mayila Aizezi, Qin Guoding, Li Mina, Ma Chenlu. Department of Internal Medicine , Urumgqi First People’s Hospital Branch,
Xinjiang , Urumgi 830000, China
Funding program: Natural Science Foundation of Xinjiang Uygur Autonomous Region (2024D01C413)
Corresponding author: Qin Guoding, E-mail. 1530271706@ qq.com

[ Abstract] Objective To analyze the relationship between the changes in plantar pressure and nerve conduction ve-
locity in patients with diabetic foot. Methods A total of 90 patients with diabetic foot admitted to our hospital from May
2021 to October 2023 were retrospectively selected as the research subjects. According to whether nerve conduction abnormal-
ities occurred, the patients were divided into the non-occurrence group (n1=48) and the occurrence group (n=42). The plantar
pressure parameters of the two groups were compared. The Pearson correlation coefficient was used to analyze the correlation
between plantar pressure and nerve conduction velocity abnormalities. Multivariate Logistic regression analysis was performed
to identify the influencing factors of nerve conduction abnormalities in patients with diabetic foot. Results The plantar
contact area, maximum pressure value (PP), and pressure-time integral (PTI) in the occurrence group were all higher than
those in the non-occurrence group (#/P=27.046/<0.001, 32.842/<0.001, 27.560/<0.001). The conduction velocities of the medi-
an nerve, ulnar nerve, peroneal nerve, radial nerve, and tibial nerve, as well as the F-wave conduction velocities in the occur-
rence group were all lower than those in the non-occurrence group (¢#P=9.872/<0.001, 8.921/<0.001, 8.563/<0.001, 9.125/<
0.001, 10.214/<0.001, 8.347/<0.001, 7.986/<0.001, 8.023/<0.001, 9.012/<0.001, 8.765/<0.001). Pearson' s test showed that the
plantar contact area, PP, and PTI were all positively correlated with nerve conduction velocity abnormalities (r7/P=0.789/<
0.001, 0.715/0.002, 0.802/<0.001). The results of multivariate Logistic regression analysis showed that the increases in plantar
contact area, PP, and PTI were all independent risk factors for nerve conduction abnormalities in patients with diabetic foot
[ OR(95% CI)= 2.690 (1.864-2.967), 2.401 (1.933-3.013), 2.474 (1.847-2.842)]. Conclusion The plantar contact area, PP,

and PTI are the main factors contributing to nerve conduction abnormalities in patients with diabetic foot. Clinicians should
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pay attention to patients with diabetic foot whose above indicators are elevated.
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Tab.1  Comparison of clinical data of diabetes foot patients
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Tab.2 Comparison of plantar pressure parameters between non-oc-
currence group and occurrence group of diabetes foot pa-

tients
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Tab.3 Comparison of nerve conduction velocity and F wave con-
duction velocity between non-occurrence group and occur-

rence group in patients with diabetes foot
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Tab.4 Multifactor Logistic regression analysis of nerve conduction
abnormalities in patients with diabetes foot
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R v IUBE AT 3 B2 2R IR AL R BUNR R 2R Y
SEMREIR 15 SR R, MBS R

TEH SR AE S S AR RIS S A B R 1 2E R P )
fiE , fHERRE ARERY ) B8 B ST G A2 4 530,
JE G5 T i 1) % S 1 A N g 43 A DX AR AR
], 524 2 AR DG L 20 I A8 | T 3502 A B R N
BRGNS T AR R A DG DX
WA oy B e A W) 4 O A= AR AR R s J)
PR 295 A8 1 & AR ML 32 0E TR 25 AL B
WAE ML BN 124 S 5 s BRIl T 40 I 4 L i
JEE MRS P 7 200 P i 34 A R B DR RE R R
R | il iR PRl 2 75 A I 1, A 4 2 M
TANJE B A 25 P S R 2F A Bl 4 i 5 2% g ook A v,
O HIRIR AT, IO A 5Ll 0 PR 14, 2 e AR g R BR
it 20 M P L A P SR B HE AR A A U AR, PN B
Y AZ 461, D2 (R FRpa S I R0 1Y) R A R R S o)
WALt S IRE P A AR R

ARG, B A R AL PP PTI ¥ 5
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TRKAEE, R 2l S ] 5 | 2 R
PR ZE 4R B AN ST OR R FRIE A ] AE S 3L
B BRI ORI M 4 A L A SRR
i 1 53 A R AR DT o R LA M SR T )
FELATR LS AR IE RGO MR BRE To R - b i 5
AR B A A DL WU ) (HAX 28 R A o ik
AR TR LA ) AN E A
XU R4 A0 38 R R D) ok FE AR v Bl R
N[ w4 o 8 N T SR S A A R e S
i I R AR A TR A BRGNS A T AR R
ARy S e s, WA IS TR A R RS | HC T ) — Ik [i) R AR AR
Bt e &SR E e s —LEa
Pearson 5 55 & B PR JE 2B I I 42 f 1T FH PP
PTI 548 S HE FH IR IEM X, ZIHEK Logistic
B> Br 4 2R B, RS i R PP PTL [T+
WEPR I I 8 R AEM &AL T 5 W B FER I R IR A
AR DR R A B A T e O R AL R
WIS WORIAYTT B AL TR L RN ik

4 &

L5 TR R AT AL PP PTI 34 500 bRk 2
SE AL R S B TR AR O R PR AR R
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e OB PR 2 J8 . (ARS8 T S b 5, 7T RE
TERR I ERE L AFAE DR oy | J5 22340 13 4% 25 T i iy B 4 A
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Fo LA UGS 18 1 HERR T
FZE 2R A AR U IOR 25 s
EE AR
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B98It , SCRRTABT 5 8 8 R B IR oE it i S i R
e B ST S, B R R B R BRSO, e i
% Ak
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PUAR HTT B JBR 5 2% DR 35 0T 0 PR s ' i R
B Thie ML N B2 B g S ML {E NLR | galectin-3
SFRP5 ()5 Wi

EAE W REE R BAT KW, RCH, 2 El [=]
4w H . W EEREEF RS (20220486) E
&

PR BT 056002 a[IbA SR TIT 87 — B= 5 P9 43 b — Rk
WAEEH . B % E-mail : yanzhen9991@ 163.com

(# ZE] BE  RETVIRESTTX0E IR B 8 B D BE | A8 P R T A8 B LI Hh AL 20 B 5 ok 2 40 e LU A
(NLR) EFLBHEEE K -3 (galectin-3) MR 2 1 5(SFRPS) BUSEIH, sk HEHR 2021 4F 10 H—2024 4 5 A1
WS T B — I Bt PN 43U — RIS R M B 156 R 108 81, 3T BEAT LR T 260k 40 ot IR 5 MR A, B4 54 1], % IR
AT H RS RIS DB FIIEYT , WAL e X HE 41 5L hl IBEA 45T VIAR ST IAYT , ¥03AYT 12 J8, ui 2 A A A
ST HE B IIBE M4 N B D BEAH 48 KR KM TH NLR galectin-3 SFRP5 /KFE-2£ 5, S8R 167 12 )5, Wg<4] SCr BUN
B,-MG 7KK TFXF FRAL (/P = 9.482/<0.001,4.287/<0.001,9.242/<0.001 ) ; WLEL 4 NO ET 7K /1% F % M 4H (/P =
23.298/<0.001,35.936/<0. 001 ) 5 X % 41 w4 40 40 i, bk 120 40 i 3F 0 &% NLR I8 F % /41 (/P = 16.818/<0.001 ,
6.256/<0.001 ,8.132/<0.001) ; MELZHL IV galectin-3 SFRPS KA/ 5 T4 BRZH (/P =3.435/0.001,5.099/<0.001) , £i®

VERE BT N FHE RS B 5 FR | REAE UGS B DR S 48 P 2 DI RE , [EIR 3 AT 47 I NLR | galectin-3 SFRPS5 7K,

[SEIR] BRI VEARFITT s BT RE ; A PN B2 D BE 5 v M b 4 5 90 O S P LA 5 2 LR SR AR -3 0
REER S

[RESZES] R587.2 [ TEkFRIRAE] A

Effects of sitagliptin on renal function, endothelial function and serum NLR, galectin-3 and SFRP5 in patients with
diabetic nephropathy Li Liping, Hu Yang, Yan Jianjun, Zhang Nan, Cheng Muzi, Zhang Lisha, Zhang Wenjing, Cheng
Ling. Department of Endocrinology, Handan First Hospital, Hebei, Handan 056002, China
Funding program . Hebei Provincial Medical Science Research Project (20220486)
Corresponding author: Yan Jianjun, E-mail: yanzhen9991@ 163.com

[ Abstract) Objective  To determine the effects of sitagliptin on renal function, endothelial function, serum
neutrophil-to-lymphocyte ratio (NLR), galectin-3, and secreted frizzled-related protein 5 (SFRP5) in patients with diabetic ne-
phropathy. Methods A total of 108 patients with diabetic nephropathy treated in our hospital from October 2021 to May
2024 were selected and divided into two groups based on the random number table method, with 54 patients in each group.
The control group received conventional insulin combined with benazepril treatment, and the observation group received addi-
tional sitagliptin treatment on the basis of the control group’ s regimen. The differences in renal function indices, endothelial
function-related indices, NLR, galectin-3, and SFRPS5 levels were compared between the two groups. Results  After 12 weeks
of treatment, the levels of SCr, BUN, and 8,-MG in the observation group were lower than those in the control group (¢/P=
9.482/<0.001,4.287/<0.001,9.242/<0.001); the levels of NO and ET in the observation group were higher/lower than those in
the control group (#/P=23.298/<0.001,35.936/<0.001);the neutrophil count, lymphocyte count, and NLR in the observation
group were lower than those in the control group (£#P=16.818/<0.001,6.256/<0.001,8.132/<0.001);the serum levels of galectin-
3 and SFRPS in the observation group were lower/higher than those in the control group (#P=3.435/0.001,5.099/<0.001).Con-
clusion Sitagliptin can improve renal function and vascular endothelial function in patients with diabetic nephropathy, and
can also regulate the levels of serum NLR, galectin-3, and SFRPS.

[Key words ] Diabetic nephropathy; Sitagliptin; Renal function; Vascular endothelial function; Neutrophil-to-
lymphocyte ratio; Galectin-3; Secreted frizzled-related protein 5
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W PR 5 9 Pl R R It A s e [ 5
%, LAB DI REAR 2 R AE , SR R B R S B R B
P 7 2 Rt B /N BRUE FRR IS e AL R R
FE PR S R 2 R T R AR T E REAE YE
HH BN R, B 0O LA A R AR T AU, A
RORTT R IE LR 1 B 2 L W RIR YT i U i
il IBE A I 4 1 2 PR A 5 (AR 20Tk 58
SR, HAR I R PaAKR ST R — R O IR
W25 | B T KL 4 M%) (DPP-4) 2 —  Hi 3
FE AR DPP-4 il i % M | DT 4 e e 15 ZR A1
A2 BR-1( GLP-1) 12 A 0 AR5 1 A1 R 5 25 2 Ik ( GIP)
(7K, AR S 5 2 R I, ok 20 I v I AR 2R 49, AT
REARIMAES)  PURE ST 2 FH TR 97 2 BB IR s,
PesA bl 45 1T 0 M FE A ) 48 R 5 51 AR il b
GO0 EE A S AR PR IR B S IR 9T R e b
HERZIRARIT SO L, SO 5 38 12 % 108
B F AT M LLER , B 7E R 3 v O I PR k4 it
BR2EAR s B,
1 #{REFZE
1.1 IGPRYERE EHL 2021 4F 10 H—2024 4E 5 AHE
T 55— B BE P A M —FHISTA O PR B e R A 108
B, 5T REALEL 0540 o BR AL 5 UL 4, B4l 54
il 2 AIG IR TR LA, 22 5 G4 L (P>0.05) ,
HAW M, WL 1, ARHEIE B 23005 B B 40 P2 5
ZE (HDYY-LL-KY2020-K08 ) , £ 3% 50 %2 J& %015 7]
BB EA,

R0 ML WERLURE DR B R I PRBEORE HE
Tab.1 Comparison of clinical data between the control group and

the observation group of diabetic nephropathy patients

X} i 2H ML
I ! - 2
7 H (ne54) (nes54) x> Pl
BIHI(%)] 31(57.4) 29(53.7) 0.150  0.699
AEWS (s, %) 56.20£5.25 55.33+4.66 0911 0.364

IRFTRAE L (x2s ke/m?)  25.13£3.45  25.36+3.11 0378  0.706

RIS (%) ] 10(18.5) 7(13.0) 0.628  0.428
WS [ (%) ] 15(27.8) 19(35.2) 0.687  0.407
BEPR IR (w5, 4F) 6.35+1.58  6.11x1.38  0.843  0.401
IR (%) ] 17(31.5) 14(25.9) 0.407  0.523
g IAE [ (%) ] 20(37.0) 22(40.7)  0.156  0.693
B B (%) ] 0.729  0.695

14 17(31.5) 19(35.2)

11 447 28(51.9) 29(53.7)

|| :E 9(16.7) 6(11.1)

1.2 JREIESERE (1) HAFRE: OFF & b E R
B PR s I PRAZ W 1) % SR L3P0 ) o 56 T M PR

B 1 bR 1 @ PR R 1 HE R 2RI S 20 ~
200 g/ min ; QI I AR BUH IR T ; @ JCIA HI B A
KR . (2) HEBRbRUE . OJF & 1 B IE s ; @
i ge 995 5 D™ H A AU 2 DI e S 5 5 (DI A ek g B A
AR NG ; ©IRIT 25 Y28 BAF; © 1 iR 3 | i 7L
7,

1.3 R (1) FERRYT . A B E BRI A A
i R BB SR E S A Y
JEVEAT 2 h A FE B, i 18 A R 0 W R
H MK, (2) X BRL . 45232 1 BB 3 Z B DUIR
W FAST A FH 1T A% IR I8 2% 10 S VA (R Vi R T o 24 Ik
WA BRA ) AR B3 SE PR E OL TE AT A T R, 7
Jr TR AR R DR ) i (BRI 7. 2% 29Ik e A R A
7)) ,20 mg/ WK, 1 W/d, (3) WLELH . EXF TR 2H Lt |
T R IR W2 VA% 51 7T [ £ E Organon Pharma ( UK)
Limited A#] ],0.1 g/, 1 R/d, 2 AFHEZ 12 7R
VIgR 18

1.4 WMEAEVR S5k REFTABFRITHTIRIT 12
JE G 23 1 A JE 0 KL 4 ml, 2500 5 B E 2 I3 AR A7
R,

L4.1 BEINAERI . f F HF-240 &4 [ S 2E AL 0 B
(i B A A TR B0 A R 2N w) ) G 0t UL
(SCr) JRZEA (BUN) /K- i 4> H A= Ak 53 30k
A G B,-HERE M (B,-MG) .

1.4.2 038 PN 2 T R A . it FH IR G 92 MR A2 A
— LA (NO) K50 & ok B o g AR W TR B 5
NO ELISA X7 &5, 575 A012-1-2; 58 il S vk 46 I Py
FZE(ET) il & At db I AR R WE5E B ET IR-
MA KF &, 5855 IM201, VBT S FEARHE 1:10
i B 5 A BERRAR , 37°CIFF 30 min, YRR IGMAEY)
A ARV ST 450 nm PRI GE WO RE A, AR I
PR R

1.4.3  F k7 20 e 9k B 40 ARG T R HE AT 1 A
BC-6800Plus 4 [ 2 Ifil ¥ 53 A (TR I 38 Fig A= 1) =7
FL B 03 A7 PR ) ) ARG ) v e e 200 5 bk L 400
THEL, I35 b 4 L 55 9k CL 40 L ff (NLR)
1.4.4  IMEFFLBEEER -3 W ALE I G S K.
SR FH Tt K S 28 W R ik ARG 0 ol v 2 2L OB B R K3
(galectin-3) , 3 & h b V6 Bl B A W BL B A PR A
galectin-3 ELISA i £ , 575 ML057598 ; 43 WA 1 45 It
B 5(SFRPS) K il & I =AY TRRA
FRZ\ 7] SFRPS ELISA 205/ & , %5 CSB-E13009h,,

1.5 Geitsdri: SRA SPSS 22.0 #4741 43
Bro THECRORL LUTA SR B L (% ) e, 411 LR
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FAX? K5 AP B IEAS A TR ORI xxs Fm,2 40
(] R RS FEAS ¢« KE 5, P<0.05 HZESRA ST

LAY =N
R

2 &% B

2.1 24URYTHTE B IR bR bR JRYTET,2 41
# SCr BUN . B,-MG /K Hbds, 22 5 LG it 2 L (P>
0.05) ;7697 12 JAlJ5,2 43 SCr BUN  B,-MG 7K°F-
PIREAR (P<0.01) , WEE4H SCr BUN , B,-MG /KK T
IR (P<0.01) , lL#E 2,

T2 XL LU PR B (AT RIS B DI RESR b HE

B (x#s)
Tab.2 Comparison of renal function indicators between the control
group and the observation group of diabetic nephropathy

patients before and after treatment

24 BfE]  SCr(mmol/L) BUN(mmol/L) B,-MG(mg/L)
YR RYTET 94.72+8.11 5.79+1.12 0.40+0.11
(n=54) TR 80.37x5.72 4.73+0.95 0.25+0.06
WMEEA  BITRT 95.28+8.23 5.82+1.09 0.39+0.09
(n=54) T/ 71.09+4.36 4.02+0.76 0.16+0.04
t/P X} B2 A 18.986/<0.001  8.174/<0.001  11.130/<0.001
/P B N AH 27.590/<0.001 15.301/<0.001  21.637/<0.001
/P IRYT e A E{E 9.482/<0.001 4.287/<0.001  9.242/<0.001

2.2 2 HIRYTHIG NS N 2 DD REFR AR LU IRIT R,
2 4 NO ET KV, ZREHRITFE L (P>
0.05) ;3897 12 JHJ5 ,2 483 NO /KT (ET KF
A (P<0.05) , HWEEH] NO ET /K i /A% X} FR 41

x®3

X AR5 WL LW PR B S 06 T LY P9 B2 D RE A L

(P<0.01), i3 3,

2.3 2 YLIRYTRIIG TR A0 b A T NLR
PR IRITRT, 2 ALECE T R 40 bk L A0 AR R A
NLR i, 22 F G2 2 X (P>0.05) 53797 12 J
Joi,2 £ v PR A0 9 A0 B NLR &894 97 Rl
BIREAR (P<0.05) , WEZE2H v Mok 240 M 9 2 240 e 4%
K NLR KT X HEZH (P<0.01) , WLZE 4,

R4 X IRLLE B LEDRE R s SR TR R PR AR
LR TR0 NLR A

Tab.4  Comparison of neutrophil count, lymphocyte count, and

(x+s)

NLR between the control group and the observation group

of diabetic nephropathy patients before and after treatment

X PR i IHE £ 241 el

4 L'(JIJ(;"/HiH)E (ﬁilofji) NLR
XPHRZH JRYTHT 5.54+0.72 2.3420.70 2.57+0.75
(n=54) {8J7f5  4.53x0.51 2.12+0.29 2.17£0.29
MEEH  BITHT 5.47£0.81 2.41+0.63 2.37+0.48
(n=54) JRI7FF 2.66+0.64 1.70+0.39 1.60+0.42
t/P X HREA N 12.456/<0.001  2.390/0.020 3.541/0.001
/P SR VA 25.686/<0.001  8.336/<0.001  9.004/<0.001
/PIRITIRAME  16.818/<0.001  6.256/<0.001  8.132/<0.001

2.4 2 HIRJTHIG NI galectin-3  SFRP5 7KF ML 4%

TBYTHT,2 41 1% galectin-3 . SFRP5 /K i 25
TG =R X (P>0.05) 1677 12 Ji )5 ,2 4 galectin-3
KRR, SFRPS 7K F-FHm (P<0.01) , LR AL MLV ga-
lectin-3 .SFRP5 7K P/ i35 TXf B 4H ( P<0.01) , W 5,

(x#s)

Tab.3 Comparison of vascular endothelial function indicators between the control group and the observation group of diabetic nephropathy

patients before and after treatment

i bt L v o L)

RITH BIT IR t/P {8 TRYTHI BTG /P i
payiietic 54 41.13+4.12 54.39+5.08 17.223/<0.001 165.87+9.24 127.52+7.34 36.255/<0.001
pUE=<itl 54 40.69+3.82 77.4625.21 62.390/<0.001 167.54+8.97 83.92+5.06 74.319/<0.001

i 0.575 23.298 0.953 35.936
P& 0.566 <0.001 0.343 <0.001
RS5O E AR B B IR YT TITS LYY galectin-3 SFRPS K HUHL (s, pne/L)

Tab.5 Comparison of serum Galectin-3 and SFRPS levels between the control group and the observation group of diabetic nephropathy pa-

tients before and after treatment

a9l 5% — gztlz(“,tin—:; — :SF:RPS
TRIT I RITE /P fH IRYT I RITE /P {8
papiizHa:] 54 6.52+1.17 5.94+0.95 4.237/<0.001 3.82+0.57 4.69+0.75 9.097/<0.001
MEEH 54 6.47+£1.04 5.35+0.83 10.052/<0.001 3.79+0.44 5.37+0.63 22.236/<0.001
i 0.235 3.435 0.306 5.099
P1E 0.815 0.001 0.760 <0.001
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W R 9 B L % AR A B A T Rt e i
0, A I PR 3 D3 ) e [ i 3 VD 2 SR A 8K
A2 HIa T ™ PERS S0 TT AT LA i a2 b PR R
F14) vy IR 3 R0 E Al A S DB R %o 58 O 1
103 , DT AR R0 B 5 1) & 2B RO H R, T
K& ST FEE DRI B o v o7 TPt B — 8 e X —
SAEARWFFE S 2AIL

J e S 2021 AR AE — T 5T R AR Y, PE A 51
1T BRI AR RE A% A A0 i o D PR ' s F
I RIATT RO | 2035 B D RE S R RN, AR 5T 45 5
R IRITE SR ALEE LA R R AL B, -k R
PR IR ALAIG , 3R LA 40 B B T RERGE FAE , 1X
S T W IR I 231 B /N ER gt R ), S S0 R
LR, 15 B /N R ) J5 ™ AR A A Ak B AR A AR
A, DT 52 0 B O Tl BN P A% 87T 5 a4
DPP-4 BiE P, 325 GLP-1 KF, REHS AR s K F
VD i AT B/ INER T A I AE ) v g A R T AR ek
WCRE B /NBR g I ) L Ao R R PO B B e O
7 I 6 A0 00 A PN R A B D RE A0 Y /INBR B Ak A £
YeAp S G, T/ B 4 2 1) A m] i i i
1% AMPK/SIRT1 3 #4057V B 200 B e oAk, ok
SEE LT dEAb bR AR AIRYT R — AL UK T4
Xof WAL B /R, PN B K SPdexot IR A BEIG, 2 BH IR 441 i
BN IRedcE T W SR RTE T AR 2
MK T, A 9 R 4H 405, DT 52 ) L 1)
RE , PAK S TT BEME A R4 il LA /K ST, Uk IR X 4 B2
ALY T, O P R AN A T RE L P R AN e A A
Bl —E AR e — P EZE W R VLS, A R TR R
I PR A A A f T AR B TT AT i — LA
() ORI , A2 1 IS4 o ORI i IR 3R . N2
e E (I AN T o S K T o s e B W i)
SERALAE BRI T, AR R N 2 5 S0 A A A
AN RERR AT . PEAS 57T 38 o B I8 2> AGEs-
RAGE i , BHWT AGEs 15 (1) ET-1 JE R 4% 5%, v 1)
il P B2 R AR B, AR R B2 3R KT, AT a6 I 5 28 A
R ARG, B R ET-1 6 AR i, T Rl A
WCARAE A, AT B3 00 A PN 2 DI R

Bt =z A, W2 4H 1ML 7 NLR 7KSF & galectin-3 7K
SR IR ALK, SFRPS F8 b 6] R4 5, 3X Al B 2
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[ Abstract] Objective This study aims to comprehensively explore the active components, key targets, and signaling
pathways involved in the mechanism of Jinlida Granules in treating type 2 diabetes mellitus (T2DM) using network pharma-

cology and molecular docking techniques. Methods Active ingredients and their corresponding targets of Jinlida Granules
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were retrieved from the TCMSP database, while T2DM-related targets were obtained from DrugBank and GeneCards databas-
es. The intersecting targets between the drug and the disease were identified and used to construct a protein-protein interaction
(PPI) network to identify critical targets. The top five targets based on degree values were selected as core targets for T2DM
treatment. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were
performed using the DAVID database. Finally, molecular docking was employed to validate the binding affinity between the
top active ingredients and their respective targets. Results A total of 171 active ingredients in Jin/ida Granules were identified.
Quercetin, luteolin, stigmasterol, kaempferol, and B-sitosterol were identified as the five key compounds with significant potential
in managing T2DM. Through target screening, 922 T2DM-related targets were identified, with 153 intersecting targets. TNF,
IL-6, Aktl, PPARG, and TP53 were identified as the key targets. GO analysis revealed that the associated biological processes
were mainly related to inflammation, hypoxic response, cell growth, and apoptosis. KEGG pathway enrichment analysis high-
lighted the TNF signaling pathway, among others, as crucial in the therapeutic effects of Jinlida Granules on T2DM. Molecular
docking demonstrated strong and stable interactions between the key active ingredients and their respective targets. Conclusion

Jinlida Granules exert therapeutic effects on T2DM through the synergistic modulation of multiple targets and signaling path-

ways. This study provides a theoretical basis for the use of Jinlida Granules in T2DM treatment, offers new insights for future
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diabetes research, and contributes to the integration of traditional Chinese medicine with modern scientific approaches.
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Tab.1 Active ingredients of Jinlida Granules
MOL ID BRULSY OB(%) DL Aol
MOL002879 A7 R —5F2E R (diop) 43.59 039  AZ EHh ILZRH
MOL000422 111251 ( kaempferol ) 41.88 0.24  AZ S0l BEE
MOL000449 5 {4 B ( stigmasterol ) 43.83 0.76  AZ A 2 FL 2 Rk G A M R
MOL004941 (2R) -7-hydroxy-2-( 4-hydroxyphenyl ) chroman-4-one 71.12 0.18 #fFE. S
MOL002959 37-FH A B 35 T 0 ( 3"-methoxydaidzein ) 48.57 0.24  FAE EAR
MOL000358 B-4 i1 % ( beta-sitosterol ) 36.91 0.75  HERE EHL ILZREE Ak MR R E AR
MOL001792 (2S) -7-hydroxy-2-( 4-hydroxyphenyl ) -4-chromanone 32.76 0.18  ¥EHE JEFHE
MOL000546 182 (diosgenin ) 80.88 0.81 K5 JIHE:
MOL000359 45 5 1 (sitosterol ) 36.91 0.75  HERE EHL ILZRET s RAERE TR
MOL003542 8- M F 1L 23 W ( 8-isopentenyl-kaempferol ) 38.04 039 S EFE
MOL000392 S H# WA I (formononetin ) 69.67 021 ES BWAR
MOL000006 AFRHZE (luteolin) 36.16 0.25 WS fil BEE S
MOL000098 Witz Z (quercetin) 46.43 028 WZ WiE RFEE B
MOLO005503 I3 R ( cornudentanone ) 39.66 0.33 Al 1l 2R
MOL001495 VK AR Z.BE (ethyl linolenate) 46.10 0.20 A= 1l
MOL002883 TR 2.1 ( ethyl oleate) 32.40 0.19  AEHh ILZEH Tk
MOL005530 FRIEMAE T (hydroxygenkwanin) 36.47 0.27  ZEHh ILZRHE
MOL005557 lanosta-8 , 24-dien-3-ol , 3-acetate 44.30 0.82 M 1l
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MOL008457 Y & &R ( tetrahydroalstonine ) 32.42 0.81  A:Hh 111
MOL000296 A & (hederagenin) 36.91 0.75  IRE g
MOL000622 Magnograndiolide 63.71 0.19 E EEE
MOL004393 TG % (anhydroicaritin) 28.27 0.59  JnkE A
MOLO001645 Z R WEAMPR (linoleyl acetate) 42.10 020  VBFHE HH K
MO1.002222 sugiol 36.11 0.28  FI= Mgk
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153 A1 45,3 403 %301, i % )5 15 2 i &k 1Y PPI
W2 R g 39 AT SR 653 4k, IR T Wik,
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Yy SE 58 ) 30 32 AR v (PPARG) Fl i 45 11 53
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Fig.3 Protein-protein interaction ( PPT) network
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Fig.6 KEGG pathway enrichment analysis
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GLY-189 % 3 N CHEFRFIE i, W 7r 1 X 45 1 k47

AL WA 7

|2 UG TR 5 R RO HESS & [ i fiE

Tab.2 Binding free energy of key active components with core tar-

gets

KHERA PDBID  SCEEHER Lo

TNF 2wnu-pdb quercetin -8.50
luteolin -8.50
Stigmasterol -8.90
kaempferol -8.40
Beta-sitosterol -8.70

1L-6 2d9q-pdb quercetin =7.00
luteolin =7.20
Stigmasterol =7.20
kaempferol -6.40
Beta-sitosterol -7.00

Aktl 3096-pdb quercetin -8.40
luteolin -8.20
Stigmasterol -9.00
kaempferol -8.10
Beta-sitosterol -8.50

PPARG 9f7w-pdb quercetin -17.70
luteolin -9.30
Stigmasterol -8.00
kaempferol -9.10
Beta-sitosterol -8.20

TP53 8svi-pdb quercetin -8.10
luteolin -9.00
Stigmasterol -9.40
kaempferol -8.50
Beta-sitosterol -9.30
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Fig.7  Visualization of molecular docking between major active

components and core targets
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SRR K R B R

£ B B, FH I FAEAE AR AR
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[# ZE)] BHH HOHEEERE N miR-106a-5p 6-H W FAH-2- 50/ FH -2, 6- L 3 ( PFKFB3) /K F- 5
Sl MG E R, FiE MR 2022 4E 1 H—2024 4 9 F #E 22 K 2F MR BE B 80 BE 2 RHIOA 1Y Ik B0 (R 3
152 iRy e g RELH. , AR YR 15 R B 40 Ry 35308 I R A 84 BRI B MR AR FE V20 68 ], R4 90 d £ 35 TilJs 43 M FET -
20 60 B W20 92 1], ) e R) 30 s o ft e A A A B 76 MBI Ay (R RO R, R FH S 9 Y i o SR e 2 2
R 101 %5 miR-106a-5p AHXT 235 i, BB B0 58 W BFF 76 A I 1t 375 PFKFB3 7K 5 fff 76 28 25040 12 B0 miR-106a-5p 5
PFKFB3 M55G0 15 ;3813 Pearson #HIC R BT MEHEAE (234 1M miR-106a-5p \PFKFB3 /KA AH G ; Z2 A % Logistic
A3 R Wi e B SR UG BRI 28 5 3240 TAEHRAE (ROC) #T£E 23 M7 IfL 7 miR-106a-5p . PFKFB3 7K 5% Jife 2 41 8 2 7
SR RE, R ST MR L, TR AE 40 113 miR-106a-5p /K F-F&AE . PFKFB3 /K FFH 55 (1/P =22.855/<
0.001,17.897/<0.001) ;miR-106a-5p 5 PFKFB3 3'JEBHiF 1506-1512 AEAESS G0 5, ETERE -3 11135 miR-106a-5p
5 PFKFB3 /K2 AHK (r/P=-0.669/<0.001 ) ;53538 i 2 5E W41 L4, e B 14 R 52 W 4 1 7 miR-106a-5p 7K -
{f& \PFKFB3 /KT8 (1/P=4.285/<0.001 .4.101/<0.001) ;152 il e F54E 3 ABE)5 90 d WAL HR Ny 39.47% (60/152) ;
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SE BB FAE T B S G R 2 [ OR(95%CT) = 7.933(1.932~32.570) . 1.262(1.104~1.443) [1.070( 1.025~1.116) ,1.034
(1.013~1.055) ], miR-106a-5p /& 30 37 AR5 I 2 [ OR(95%CI) = 0.850( 0.785 ~0.920) ] ; IfiL 7 miR-106a-5p ,PFKFB3
B~ # W TR MR IE R UG 9t 4 T AR (AUC) 2331 0.790.,0.782.,0.892, —F B4 15 T .75 miR-106a-5p .
PFKFB3 7K -5 i (9 AUC ( Z/P = 3.388/0.001,3.695/<0.001) , £Ei¢  MeFFAE 4L 3% miR-106a-5p 7K - & A Al
PFKFB3 /K- T+ 5 S50 0 8 K TS 7S BAH G, L7 miR-106a-5p . PFKFB3 7K 1A% Fil IS 10 T Rk e 4 /&
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[ Abstract] Objective To investigate miR-106a-5p and 6-phosphofructo-2-kinase (PFKFB3) as sepsis biomarkers.
Methods A total of 152 sepsis patients admitted to the ICU of the Affiliated Hospital of Yan’ an University between January
2022 and September 2024 were selected as the sepsis group . Based on disease severity, they were divided into a general sepsis
subgroup (n=84) and a septic shock subgroup (n=68). According to 90-day outcomes, patients were further categorized into a
survival group and a death group. Additionally, 76 healthy volunteers undergoing routine physical examinations during the
same period were included as the healthy control group. Serum levels of miR-106a-5p and PFKFB3 were measured using real-
time quantitative PCR and ELISA, respectively. The binding site between miR-106a-5p and the 3’-UTR of PFKFB3 was pre-
dicted using an online database. Pearson correlation analysis was used to assess the relationship between serum miR-106a-5p

and PFKFB3 levels. Multivariate logistic regression was performed to identify independent prognostic factors, and ROC curves
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were used to evaluate the predictive value of serum miR-106a-5p and PFKFB3 levels. Results Compared with the healthy
control group, the sepsis group showed significantly lower serum miR-106a-5p levels and higher PFKFB3 levels (#/P=
22.855/<0.001, 17.897/<0.001). A binding site was identified at position 1506-1512 of the PFKFB3 3’-UTR. Serum miR-
106a-5p levels were negatively correlated with PFKFB3 levels in sepsis patients (17P=0.669/<0.001). Compared with the gen-
eral sepsis subgroup, the septic shock subgroup had lower miR-106a-5p levels and higher PFKFB3 levels (¢P=7.025/<0.001,
6.770/<0.001). The 90-day mortality rate was 39.47% (60/152). Septic shock, higher SOFA scores, higher APACHE II
scores, and elevated PFKFB3 were identified as independent risk factors for death, whereas high miR-106a-5p was an inde-
pendent protective factor [ OR(95% CI)=7.933(1.932-32.570),1.262(1.104-1.443),1.070(1.025-1.116),1.034(1.013-1.055),
0.850(0.785-0.920) ] . The AUCs for predicting prognosis using serum miR-106a-5p, PFKFB3, and their combination were
0.790, 0.782, and 0.892, respectively, with the combined prediction outperforming either marker alone (Z/P=3.388/0.001,
3.695/<0.001).Conclusion The miR-106a-5p/PFKFB3 axis correlates with sepsis severity and outcomes, offering synergistic
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prognostic value.
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Fig.1 Binding sites of miR-106a-5p to PFKFB3
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Fig.2  Correlation between serum miR-106a-5p and PFKFB3

levels in sepsis patients
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Tab.2 Factors influencing the prognosis of sepsis patients by mul-

tivariate Logistic analysis

A As & B1E SE{H Waldf8 P18 OR{E  95%CI
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JHeE AR 2.071 0.721 8.261 0.004 7.933 1.932~32.570
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SOFA P43 0.233 0.068 11.607  0.001 1.262 1.104~1.443
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Tab.1 Comparison of clinical data of sepsis patients with different prognoses

moH AW (n=92) BT WA (n=60) X2/t fl P1H
(%) ] L) 59(64.13) 43(71.67) 0.934 0.334

E'S 33(35.87) 17(28.33)
AR (Rxs, %) 57.55+8.30 59.83+7.80 1.695 0.092
WS 45 K (%, mmHg) 92.76+4.42 91.62+5.15 1.460 0.146
&F KK (%45, mmHg) 64.91£7.26 64.15+10.61 0.527 0.599
WA (£, YK/ min ) 26.62+5.46 27.77+4.85 1.323 0.188
L3R (x+s, K/ min) 110.96+5.71 111.97+7.03 0.972 0.333
WA [ 5] (%) ] 50(54.35) 35(58.33) 0.234 0.629
IS [ (%) ] 41(44.57) 29(48.33) 0.208 0.649
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ARG 7(7.61) 7(11.67)
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Rl [ (%) ] AT 20(21.74) 17(28.33) 0.857 0.354
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miR-106a-5p ( x+s) 0.75+0.13 0.61x0.11 7.025 <0.001
PFKFB3( x+s,ng/L) 169.94+37.19 213.43+40.96 6.770 <0.001
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Tab.3 The predictive power of serum miR-106a-5p and PFKFB3 0.8F
levels on the prognosis of sepsis patients
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ROC curve for predicting the prognosis of sepsis patients
based on serum miR-106a-5p and PFKFB3 levels

Fig.3
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(# E] BHH HEMFEENEEA J(Apo)) MHEHILHEF o iF5FFE A 6(TSG-6) K F-X117 35 2) Ik P B A
(CEA) W BB ARG S bk N I 2B (CIMT) 3RS M (E, ik #EH 2020 4F 1 H—2022 429 A
FEEBERAMEMIGA AT CEA FARBISSIIKBRZAS (CAS) BB 120 18 CAS 41, iRIEARJG 2 4F CIMT R CAS BF 4
Sy ZH 31 4 ( CIMT JEJE = 1.0 mm) FIRIE 4 89 4] ( CIMT JEJE <1.0 mm) , 53 eI [R] I B2 5 i e 4446 2 60
T A A X A2 SR FHERIBR 0338 W B 4G L3 ApoJ \TSG-6 7K ; Pearson A& R ELSMHT CAS SR IL7E Apol \TSG-6
K5 C W (CRP) JHIEIRIEN F o (TNF-a) ARJF 2 4 CIMT JEFE AR SEM: ; Z2 M E Logistic 0143 Hr CAS &
# CEA RJ5 &4 CIMT $JEA5Zm R ; Z X F TAERHIE (ROC) MIZIEAL M7 Apo) \TSG-6 /K F-Xf CAS fE# CEA R
Ja &k CIMT B ERTMME, 53R CAS A& Apol . TSG-6 /K - T8 B X HR4H (1/P = 9.656/<0.001.,9.534/ <
0.001) ;5 AR I 41 He A, 1Y )R 40 D-—2R K (D-D) ,CRP  TNF-o /K- T 155 , Apo] \ TSG-6 /KA (1/P = 3.454/
0.001.8.321/<0.001 ,4.204/<0.001 .4.184/<0.001 ,3.432/0.001 ) ; Pearson A1 /3HT 7w , CAS B M3 Apol \TSG-6 7K
S35 CRP TNF-o 7K 52 TE A6 (/P = 0.564/0.021 ,0.612/0.004,0.598/0.013 ,0.690/<0.001) , 54K 5 2 4 CIMT
JELRE LM (r/P=-0.599/<0.001,-0.509/0.016) ; ZH 2 Logistic MIIH/MHrE5 5 57K , Apo] \TSG-6 /K- j& CAS
% CEA RJ5 B4 CIMT B)JZA1R 5 [ OR(95%CI) = 0.808(0.687~0.951) ,0.761(0.593~0.975) ] ; il 7 ApoJ .TSG-6
TR B e — AT CAS SR CEA AR5 44 CIMT 3B Ry 28 F L (AUC) 20510 0.642.0.715.,0.875, ~# Bk
A1) AUC RF BTN (Z/P=2.169/0.015.3.092/0.001) , £5i& CAS BH LW Apol \TSG-6 FKik i, & 5 CEA
ARJF R CIMT B4 JEFJEME [ W A7 56, BN CAS M3 CEA RJ5 KB CIMT 54 J5 i b <7 5% PR 2K, 164 A6 I X T
CIMT 3R A XU HAG 265 e 14 s PR T 40 1
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Clinical value of serum ApoJ and TSG-6 in assessing postoperative media thickening in patients undergoing carotid
endarterectomy Shan Shaoyin™ , Tong Yuanhao, Sun Hao, Zhang Weiran, Liu Chao, Shen Jingfu, Han Zhifeng. " Depart-
ment of Thoracic Surgery, Nanjing Mingji Hospital, Jiangsu,Nanjing 210000, China
Funding program: Research Project of Jiangsu Provincial Health Commission ( ZD2021032)
Corresponding author: Sun Hao, E-mail. 3091438056@ qq.com

[ Abstract] Objective To investigate the value of serum apolipoprotein J (ApoJ) and tumor necrosis factor-stimulated
gene-6 (TSG-6) levels in evaluating postoperative carotid intima-media thickness (CIMT) in patients undergoing carotid endarter-
ectomy (CEA). Methods A total of 120 patients with carotid artery stenosis (CAS) who underwent CEA in the Department of
Thoracic Surgery, Nanjing Mingji Hospital from January 2020 to September 2022 were selected as the CAS group. Based on
CIMT measured 2 years post-operation, CAS patients were divided into a thickening subgroup (CIMT = 1.0 mm,n=31) and a
non-thickening subgroup (CIMT < 1.0 mm, n=89). Additionally, 60 healthy subjects during the same period were selected as the
healthy control group. Serum Apol and TSG-6 levels were detected by enzyme-linked immunosorbent assay. The Pearson corre-
lation coefficient was used to analyze the correlation between serum ApoJ and TSG-6 levels and CRP, TNF-a, and CIMT thick-
ness 2 years after operation in CAS patients. Multivariate logistic regression analysis was used to identify influencing factors of
CIMT thickening after CEA in CAS patients. The receiver operating characteristic (ROC) curve was used to evaluate the predic-
tive value of serum ApoJ and TSG-6 levels for CIMT thickening after CEA Results Serum ApolJ and TSG-6 levels in the CAS
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group were higher than those in the healthy control group (#P=9.656/<0.001, 9.534/<0.001). Compared with the non-thickening
subgroup, the thickening subgroup had increased levels of D-dimer (D-D), C-reactive protein (CRP), and tumor necrosis factor-o
(TNF-a), and decreased levels of ApoJ and TSG-6 (#/P=3.454/0.001, 8.321/<0.001, 4.204/<0.001, 4.184/<0.001, 3.432/0.001).
Pearson correlation analysis showed that serum ApoJ and TSG-6 levels in CAS patients were positively correlated with CRP and
TNF-a levels (77P=0.564/0.021, 0.612/0.004, 0.598/0.013, 0.690/<0.001), and negatively correlated with CIMT thickness 2 years
after operation (r/P=-0.599/<0.001, —0.509/0.016). Multivariate logistic regression analysis indicated that high levels of Apol
and TSG-6 were protective factors [ OR (95% CI)=0.808 (0.687-0.951), 0.761 (0.593-0.975)]. The area under the curve (AUC)
of serum ApoJ and TSG-6 levels alone and their combination in predicting CIMT thickening after CEA were 0.715, 0.642, and
0.875, respectively. The AUC of the combination was greater than that of either marker alone (Z/P=2.169/0.015, 3.092/0.001).
Conclusion Serum ApoJ and TSG-6 expression is upregulated in CAS patients, which is associated with CIMT thickening and
inflammatory response after CEA. Both are independent influencing factors for CIMT thickening after CEA in CAS patients.
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Combined detection has high clinical value for assessing the risk of CIMT thickening after CEA.

[ Key words]

rosis factor-stimulated gene-6

B KB (carotid artery stenosis , CAS) J2 A<

(% LI IR 35 80 bk RS R ER ( carotid endarterec-
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1.3.2 I3 ApoJ [TSG-6 7K-F-Hill . T CAS 8 ABcht
R A FEALAKS S H RSN EFRIK I 5 ml, 850 B HL
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HABRA A IR A YR AR AR,
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1.0 mm) FIAIEE 4 89 441 ( CIMT JEE<1.0 mm)

1.4 Gi=E0rik SRH SPSS 26.00 #5424 B 5 /3 #r
Bl THECROR DI B SR L (%) Fow , L] LA
KX K5 FF A BB TR R DL x5 3R ,2
AHIA] LR AN AR AS ¢ K 5 5 Pearson AH G R 805 Hr
CAS BH L7 Apo) \TSG-6 /K5 CRP [ TNF-a . AR J5 2
A CIMT JE B AR G ; 2 R K Logistic [F1IH 20 #1 CAS
B CEA RJG KA CIMT RS H 2, 2R % T
YEFFIE (ROC) BT PFAG 1ML Apo) \TSG-6 KX CAS
B CEA RJ5 K4 CIMT B4 M &, P<0.05
hERAGIFE XL,

2 &% B

2.1 2 I Apol .\ TSG-6 /K- HL#  CAS 4H I 74
Apo] [ TSG-6 7K FHaFEXT A4, 2 A Fit2aE X
(P<0.01), W#E 1,

R AREXTIRLAL S CAS 4TS Apo] \TSG-6 K F- AL (xes)
Tab.1 Comparison of Serum ApoJ] and TSG-6 Levels Between the
Healthy Control Group and the CAS Group

4 %5 ApoJ (mg/L) TSG-6(ng/L)
feRREXT HE 21 60 38.13+12.66 8.89+2.64
CAS 41 120 68.94+30.02 13.35+3.51
18 9.656 9.534
P <0.001 <0.001

2.2 24 CAS BEIMKEIFE L SRR
WA %, #EW4H D-D, CRP, TNF-a /K F Ft 55,
Apo] [TSG-6 7KF-FEAK (P<0.01) o 2 37 2H Hi At Ifs B %%
B2 R To g2 L (P>0.05) , L& 2,

2.3 CAS &M Apo) . TSG-6 /KF-15 CRP TNF-« .
ARJG 2 4F CIMT JE A M Pearson AHC 40 #T i
7N, CAS BFIMH ApoJ . TSG-6 KF-43 45 CRP  TNF-a
KFRIEM K, 5RE 2 4 CIMT JE 2 A6 (P<
0.05), L% 3,

2.4 ZPHE Logistic [MIIH43#HT CAS 835 CEA K5k
A CIMT BRI E LA CAS B =15 & E CEA
ARJ5G CIMT 8K H A2 & (fE. 2 =1,%=0),LL &
REER T P<0.05 3 H o AR T2 &K Logistic [
A0 4T, 45 5 7R . D-D .CRP \TNF-a 7K -5 & CAS
# CEA RJ5 KA CIMT 1421 f& 5 K 2, Apol \ TSG-6
KRR (P<0.05) , L3R 4,

2.5 ¥ Apol \TSG-6 /KF-XF CAS ¥ CEA K5k
A CIMT B AE 2261 L7 Apol \ TSG-6 7K
SR S ECA TN CAS BB CEA RJ5 &4 CIMT 3
JE ROC HIZE, IR FEAL(AUC) &5 R s .

F2 ORWIEWLH GHETLH CAS B PR/ BLRFAE L AL
Tab.2 Comparison of clinical/pathological characteristics between
the non-thickening subgroup and the thickening subgroup
of CAS patients
ARG

4RIV H

moH (n=89) (n=31) vx* i PE
BLHI(%) ] 69(77.53) 23(74.19) 0.143  0.705
AR (x5, %) 55.26+10.27  56.18+11.01  0.408 0.684
BMI( x+s,kg/m?) 23.45+2.03 23.99+2.47 1.095 0.276
FREIRIE CAS[ (%) ] 46(51.69) 17(54.84) 0.092  0.762
R (%) ] 33(37.08) 11(35.48) 0.025 0.874
ORI [ (%) ] 18(20.22) 7(22.58) 0.077 0.781
E L[ (%) ] 10(11.24) 5(16.13) 0.155  0.693
iz [ (%) ] 16(17.98) 6(19.35) 0.029  0.864
R IE [ 9] (% ) ] 42(47.19) 14(45.16) 0.038  0.845
WA S [ (%) ] 31(34.83) 12(38.71) 0.150  0.698
P %) ] 32(35.96) 10(32.26) 0.138  0.710
%ﬁﬁﬂﬁmﬂﬁm 72(80.90) 25(80.65) 0.001  0.975
WBC(#+s,x10°/L)  10.13x1.42 10.76+1.75  1.808 0.073
PLT(x=s,x10°/L)  198.32£21.55 202.54%23.40 0.882 0.379
Alb(zs,e/L) 35.72+2.88 34.65+2.71 1.862  0.065
Fib(z+s,g/L) 3.41+0.68 3.52+£0.79  0.691  0.491
D-D(x+s, mg/L) 0.17£0.04 0.21£0.06  3.454  0.001
TC(%+s, mmol/L) 2.04£0.71 2.17£0.80  0.801  0.424
TG (%+s,mmol/L) 1.89+0.56 1.92+0.63  0.235 0.815
HDL-C (s, mmol/L)  0.97+0.24 0.90+0.21 1.539  0.127
LDL-C(x+s,mmol/L)  3.68+1.06 3.97+1.14 1242 0.217
CRP (x+s,mg/L) 29.32+7.76 45.46£9.78  8.321 <0.001
TNF-a( %+s, pg/L) 11.51+6.33 17.60£7.15  4.204 <0.001
ApoJ (Fs,mg/L) 90.16£35.27  61.55+24.31  4.184 <0.001
TSG-6(%+s,ng/L) 13.82+3.52 12.01£3.24  3.432  0.001

F3  CAS HHINTH Apol . TSG-6 /KF-5 CRP TNF-a AR 2 4F
CIMT JSERE 13

Tab.3  Correlation between serum Apo] and TSG-6 levels and
CRP, TNF-a, and CIMT thickness at 2 years postopera-
tively in CAS patients

_ ApoJ TSG-6
i bR T wT T

CRP 0.564 0.021 0.598 0.013

TNF-a 0.612 0.004 0.690 <0.001

A5 2 4F CIMT B -0.599 <0.001 -0.509 0.016

IM7E Apol \TSG-6 7K F-Bgh J — F WA Tl CAS M
CEA ARJ5 &4 CIMT B4JE 1) AUC 43918 0.642 .0.715 .
0.875, —HWKER AUC KT 5 Hiill i AUC(Z/P=
2.169/0.015 3.092/0.001) , W3 5 K 1.
3 3 i

FSNk P BAS & CAS i #552 CEA FARJGH UL
IEEAE , Ho A 5 B0 ko R A 1k B B IR B D0 AH G
CIMT 3 JEAE R S Kok FERE AL I bR AU AT g S
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R4 LW CAS & CEA RJ5 KL CIMT 3R 2 &R
Logistic [FH43#7
Tab.4 Multivariate Logistic regression analysis of factors influen-

cing CIMT thickening after CEA in CAS patients

ERG B1E SEMH Waldfi P1{E OR {4 95%CI

D-D & 0.284  0.250 1.290  0.256 1.329  0.816~2.169
CRP & 0.199  0.166 1.434  0.230 1.220  0.882~1.690
TNF-a /5 0.426  0.320 1.768  0.216 1.531 0.820~2.869
Apo] B -0.213  -0.083 6.556  0.010  0.808 0.687~0.951
TSG-6 7% -0.273 -0.127  4.626  0.031 0.761  0.593~0.975

S5 LA Apo) [TSG-6 FKF-X} CAS B CEA RJ5 &4 CIMT
8RS R T AN
Tab.5 Predictive value of serum ApoJ] and TSG-6 levels for CIMT
thickening after CEA in CAS patients

_ - ) 25
fo BRI AUC 9SwCI  WUBIE SR 0
Apo] 78.91 mg/L  0.642 0.512~0.771 0.875 0.456 0.331
TSG-6 13.17 ng/L. 0.715 0.593~0.836  0.688 0.678 0.366
TS 0.875 0.792~0.958 0.938 0.656 0.594

1.oF
0.8
s 0.6
=]
0.4}
—— ApoJ
0.2f TSG-6
— ZHBAE
0 1 1 |

| |
0 02 04 06 08 L0
15 2

B 1 1i Apo) \TSG-6 ZKF-Hiill CEA RJ5 &Z4AJG CIMT 3
JE ROC Hh £k
Fig.1 ROC curve of serum ApoJ and TSG-6 levels for predicting
CIMT thickening after CEA

5N RS BT A, T It O i L4 32 XU
f A S TS AR BRI, S MERPEAE CAS
ARJG CIMT 345 1 XS, %oF T 328 F0U5 A B A & fa A
T RISk T 0 4 it A % Bl 38 i 3 R S B
U S, HAET, IR b w >k AR A F1 DSA 85 07 4t
CAS AR5 850 80 ik P 25 HHEA T2 W, {HL 3K 26 5 3 A A
BHAL_E A IS, BARE— it ik, 34k
ORGSR S BE O A W b W T A 4 s ke T
CEA RJ5 CIMT 345, & % 0 2% J ik 155 fiff P 1) 2 22

R

Apo)] MR, & —Fh il 427 D IR IR LAY
WS BIRE N, &8 o BRI R 45545,
A5 MR B4 68 BUIR B8 1, 2 i 2% B s 4 1 O[]
(HDL-C) B 2L L 43, Apol 7E 5P EL JHFHE .00
S PP U AT F kDL I P 2XORD 40 Bt A 40
HIE XA A B A Apo) T8 545 IS E
I A2 A R A ) 1 307 S R 4R i R T, IR A
R T Apol A LA o T 118, BETH 5
JEI I ZFh 8 T SR SR AR B AR R AR R R
FEPEDO AN, Apod T HA I 48 40 L K T B4R I K
PP AT S T E RS A, S 5 A TRk
BBz i AR sk 420 B I S AR 5 BT UR ks R
T JEAE O R AF PRI KA AT Y
X R Apo) TE CEA RJ5 B E Ry FRE LH, vl fg
ST CEA A5 PR A B3 B FAras ' A if
FEHT, CAS B35 Apol 7KF- T+, i 1S JE NV ZH AR H Apol
TR T AR R 4H |, 45 5 55 Maskanakis 284 45 5 5
A —Et, #7R8 Apo] IS5 CAS &4E K CEA K5
CIMT 34533 2, nl BEALHI 6145 . CAS & A M K11 3y
Jok s AL R Ak 1k A ) 2 RNA DA SR S8 48 it rhoRg ik, T
YRR N IEME TLR3 FAA , 55 100451 1 LA A ( VSMC)
1 ApoJ IR [l IF 48 1 B i A48 B 30k CAS
KA B R |, Apo) 1R 48 1 I by F A8 AR 0L 8% 1) 2
FIR A A5 R E CAS & A ik Bt P 3k RS
H—Ji T, LB Apo] FT 5 A G 1 (W C R
F B A ) AR A EARE ], AT R
MM PER™ , X 548584 Apo] KF5 CRP,
TNF-o 7K~F-52 1EAH G B 285 3R — 2, BOR TR ZKF Apol)
PER WL BT 2 2 L VA0 M AR B VR BE 55, 3 5 51 ke
CIMT $#4J8 , A5 BN, Apo) =& CEA RJ5 CIMT
BRI AR R IF S ARG CIMT {H 2 fAE G, $2
7 Apo) KRR R iEAE CEA AJ5 CIMT 34 J5 XU ()
HBhHEAR ., BT IR, Apo) WA HE I 20 AR 76 VR 41 i
F14)JE [ PO O i Y D Bl ks AR A A S 5
&k Apo) Tl iE T Erk1/2 F1 Akt {5538 B2 #E VSMC 11
HERE AR, R UE AN g T SR A AR R R,
Apo)] HA LR AEHATIRE 76 L4 B8 b iR I nT B
PRIAS TR) g A BRI B 2% A2 1 5, 5 25 o0 B AH B i 1)
gERLUS) A S S8 & B, Apol 50K AT K A
mTOR 1 FBW7 M EAE {2 mTOR Mz R-HEH
FE R B A, HPURR A A I 2 AL

TSG-6 J&=—Fh/r T 2 35 kDa F /0 WHEE (1, It
IR R N DS 2 e 20 i b il TNF-o0 3003807 A= 1)
556 M ILRFIATY) . FEIEH 2 s AN i o F TG4
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BEPERIR  TEAE 2 A s I R ah Tk . HAE S5
AE—A N ¥ A B — > LINK #He | — Ao 24
CUB R A —A C 3% 2S5k, v 5 Z Fh il (A 2
G, NI AT S 4% 22 A W 2 ek . 0 TSG-6 3 243 5
H Link X855 75 B 5 R (HA) ] -0 351300 (Tl ) 45
G, AR Lo X £ YA PV A 0 B /B ) 2 i R R
FIBE 2, K HE 2 R s SR TR, TSG-6 34 1]
B T U120 B i 3 T 45 44, 38 2 98 Y5 20 i A M
oy 5 IR 2 8 B9 AR AR A, kP SR P AR
P Ak TSG-6 ] i 3 i 9 vk M1 & RUR 4L fk
I B i 25 1375 3 10 90 T 400 LT B, DA TG % 455 B s bk
SOREREILAE FH ) B M98 & Bl TSG-6 1 CAS B
Tk IS ARG IR A& B, CAS i TSG-6 /K
S =TT € N1 N A e N 0 % 20
TSG-6 T HES 5 CAS %l id F2 K CIMT 38 )& (1) & 4=
AYMIRI, CAS $ i A & CIMT 48 &8 3 75 32 B ARAE
Z— R g PEAN (AN B WA ) S R AR B4
W3 5430 TNF-o A1 TL-18 25 Z R0 P4 i K -+, ik
TS JAK/STAT {55 5 3 %, 42 fff (8] 72 ot T 40 ffd
(MSCs) H TSG-6 & (1435 EiE™> ) 5B—J5 i, i
i) TSG-6 AJ Rl 1% [K -« B ( NF-kB ) ¢ ¥ 5] . 155 24 Jfd
2R MR AR AR S -2( COX-2) K HATTAE FiT 91 IR
()77 A 5 A TR S M R N AR i Az A A B A2, LA
HETH M1k 9 Pk S NSk BERE AL O TE AR ) 3
EARWFFEH TSG-6 K5 CRP TNF-a K-S A AY
ZERMAT, HORFIKK T TSG-6 $R MU T 2 M
o FNAH LRI i/ B 55, 58 5 T i CIMT 38, A0
FEKIN, TSG-6 S5AJG CIMT & 52 71 AH X, #278 TSG-6
KR HTF R CEA AR J5 CIMT 38R & A KUK, i
AT fE Y TSG-6 K P HAR 3 B = AMEE ORI VE A
P TSG-6 i i HK T S P B 3 Py Rz 4 i
VSMC. 4 58 45 38 4% J& #5400 1) 20 Ik ok Ao B Ak ) 7 T [+
i TSG-6 AJ {21 2 i v e it 2 1 7 A DA T R X ke
FEbE™ S SLIRUE S, X ApoE Bl /1N B i A1
T5: TSG-6 A AT 2% 3 S ok ok A5 A Ak g 28 1) & Jie , T
FENRYE TSG-6 H R IR U N e A A itk e >

ARG R ML Apol \TSG-6 7K F-Hk A 46 Xt
CEA ARJ5 CIMT 345 % A= i B0 AN = Wi 6 b 5
AL, ULEH IS Apol BEA TSG-6 i m] Ay ilfe PR 1A
CEA AJ& CIMT 345 % A KUK, 5 5110 R B2 42 0 8
R EAPEA IR YT T 58 K I 2 R i £ LA
4 &

25 b AR, CEA ARJ5 CIMT )5 H 3 09 AR Rif I 7
ApoJ \TSG-6 7K FHAIK , 35 nl T 4% 14 )= v AR 5 5
Jok H R L, HA AR S CIMT £ 5 & A= (1)t ST 5% i

R, B#E A X T ITAl CEA RIS CIMT #4814 % 4
RS BLAT B A NN B, AT ApoJ \ TSG-6 7K
S A B R S AR R B CEA 2 25 B3, IF48 TR
il i FRS VR IT T IR W R TR . AR R 2
A R B PLOBIFGE  BEAS B AR B T B
PERTEE R PEATHAE ; BEAMALTE Apol \TSG-6 7K-F- 1 E7E
CIMT 3§t v R A= sh a8 Ak 764 Jm RIS o]
—RF AT CIMT 3 J5 & A XU (R 52
P2 I AT VR 7 B JE R i vh 5%
EE A AR

B BT T R, SRR R IR SURT  Fa e,
SIRT IR ; 0k AR IR BRI ST TR AT AR L St
G GORHT AR R AT T 2 ARk &4 ST
G, PORHE AR LB I SUB I
S 30k
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5 2R PE N 2 BB L IMYS NLRP3 48 M /M 5 w2 2 e
T8 bn AT 1Y 56 2R 40 BT
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[# ZE] BHE SPORFEMERL(VE) BILMEZ T IRY & LRSS W Z R E 1 3(NLRP3) RIE/MMAY
MBI MIBUS CER . FiE PRI 2021 4E 2 A—2023 4E 3 HBRIEE AR ERILBHSIEH VE B L 82 #BilfE N
WFFERT G, Mt AR L1 ™ AR A R AE A (n=31) SEHAEL (n=51) . BILIMBEIEHED 6 A RS R R BUS
PR (GOS) X HULTG AT AN , IF43 A UG R4 (n=49) 5 TR A R4 (n=33) , KH RT-PCR Kl 4
JE M A AZ ML NLRP3 58 PE/IMA [ NLRP3 8 T AHICBE s £ B 1 (ASC) 21 I K 44 i5-1( caspase-1) ] mRNA A% ik
&, R ELISA JEAM A 2 T REFEAn [ N U5 E #2278 72 1 7 (BDNF) P 255 57 M TR (1 (S100B ) |l 28 JT 4% 52 e s
AL (NSE) ] ; Pearson #HICHE /38140 BT NLRP3 R PE/NMETE AR 5 ¥ £ DI RBHE bR AH M ; Z2 N Logistic |IH 4347
VE BILTUG A B A2 R E ; 32 13 TAERHE (ROC) 14k 737 NLRP3 | ASC. caspase-1 mRNA XJ H LTS 19 P-4k fir
B, &% AL NLRP3 ASC  caspase-1 mRNA FXJ 35 i KT S1008 \NSE 7K 8 THAE AL, i3 BDNF 7K-F
R TIRIELH (1/P=7.245/<0.001 ,6.985/<0.001 ,11.319/<0.001 ,3.906/<0.001 ,8.452/<0.001 ,7.900/<0.001) ; NLRP3 ¢
PE/MEFERS S1008 \NSE £ IEHIIE(P<0.01) , 5 BDNF £ 54156 (P<0.01) ; WiJa A K W40 LI T340 | o B 5 42
ARAS PR IR JRkE MR 2 T R B A | G F PR R R I EAE L O IO I8 5 B LY 491 | NLRP3 | ASC | caspase-1
mRNA HIXT 358 J 3% S100B \NSE K39 718, ifiiE BDNF ACFEFAK (x2/t/P=21.091/<0.001,7.251/0.007 .8.358/
0.004 .6.201/0.013 ,5.306/0.021 ,9.044,/0.003 .6.717/0.010,7.526/<0.001 . 7.682/<0.001 .4.930/<0.001 ,7.598/<0.001 .
9.513/<0.001,7.562/<0.001 ) ; FF7E IR R SR A | o 2 32 il o T S5 %% 93 1 B4 . NLRP3 mRNA /5, ASC mRNA 5 |
caspase-1 mRNA & ,S100B & \NSE &K VE BILTJG AN RSz fER K [ OR(95%CI) = 2.057 (1.088 ~ 3.888) ,2.002
(1.024~3.913) 2.026(1.049~3.914) 2.489(1.028~6.025) .2.428(1.194~4.936) .2.261(1.130~4.526) .3.442(1.011 ~
11.717) \2.641(1.053~6.621) | ,BDNF /K= MR- R K [ OR(95%CI) = 0.325(0.118 ~0.896) ] ; NLRP3 | ASC . caspase-
I mRNA & =FEA TN VE BILTUG A Rt R EF(AUC) 435124 0.799.,0.759 ,0.818 ,0.947, =FH AL T4 H
BRI (Z/P=5.266/<0.001.5.678/<0.001 .4.323/<0.001) ., £ VE & JLIMLTE NLRP3 4t/ MAS5 57K F
MR TR, HS B L 2 D R 1 0 e U 25 YIAH G, % VE BULBUS B RAFITEAS M E.,

[E&R]  FRFMEMAR ;NLRP3 KR/ M M2 ThRETehr ; s

[FESES] R725.1 [ #EtERIZE] A

Analysis of the relationship between serum NLRP3 inflammasome and neurological function and prognosis in children
with viral encephalitis Han Wei, Yan Xianpeng, Gao Ying, Wang Jieying, Wei Li, Gao Na, Li Ting, Wang Ping. Depart-
ment of Pediatrics, Shaanxi Provincial People’s Hospital, Shaanxi,Xi ‘an 710068, China
Funding program: Key Research and Development Project of Shaanxi Province (2021SF-197)
Corresponding author: Yan Xianpeng, E-mail. 349816865@ ¢q.com

[ Abstract] Objective To investigate the relationship between the serum nucleotide-binding oligomeric domain-like
receptor protein 3 (NLRP3) inflammasomes and neurological function and prognosis in children with viral encephalitis (VE).
Methods A total of 82 children with viral encephalitis diagnosed and treated in Shaanxi Provincial People' s Hospital from
February 2021 to March 2023 were selected as the study objects, and were divided into mild group (n=31) and severe group
(n=51) according to the severity of the disease. The mRNA expression levels of NLRP3, apoptosis-related spot-like protein

(ASC), caspase-1 (Caspase-1) in peripheral blood mononuclear cells of the 2 groups were compared and the neural function
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indexes [ brain-derived neurotrophic factor (BDNF), central nervous specific protein (S1008), neuron-specific enolase (NSE) |
were compared. The correlation between NLRP3 inflammasome index and neural function index was analyzed by Pearson cor-
relation analysis. The patients were followed up for 6 months after discharge. GOS score was used to evaluate the prognosis of
the children, and they were divided into good prognosis group (n=49) and poor prognosis group (n=33), the clinical/case data
of the two groups were compared. Univariate and multivariate Logistic regression analysis of adverse prognostic factors in VE
children; ROC curve was drawn to analyze the prognostic value of NLRP3, ASC and caspase-1 mRNA in children. Results

The levels of NLRP3, ASC, caspase-1 mRNA, S100f3 and NSE in severe group were higher than those in mild group. BDNF
was lower than that of mild patients (¢/P=7.245/<0.001,6.985/<0.001,11.319/<0.001,7.900/<0.001,3.906/<0.001,8.452/<0.001);
NLRP3 inflammatory body indexes were positively correlated with S100 and NSE. There was a negative correlation with
BDNF (P<0.01); There were persistent convulsions, moderate and severe EEG abnormalities, severe disease, NLRP3, ASC,
caspase-1 Increased mRNA, S100f and NSE levels were independent risk factors for poor prognosis in children with VE,
while increased BDNF levels were protective factors for poor prognosis in children with VE [ OR(95% CI)=2.057 (1.088-
3.888), 2.002 (1.024-3.913), 2.026 (1.049-3.914), 2.489 (1.028-6.025), 2.428 (1.194-4.936), 2.261 (1.130—-4.526), 3.442
(1.011-11.717), 2.641 (1.053-6.621), 0.325 (0.118-0.896) |; The AUC of NLRP3, ASC, caspase-1 mRNA and their combi-
nation in predicting poor prognosis of VE children were 0.799, 0.759, 0.818, 0.947, respectively. The combined value of the
three was better than that of each alone (the difference was compared by DeLong method) (Z=5.266, 5.678, 4.323, P<0.001).
Conclusion The level of serum NLRP3 inflammatory body index in children with VE is significantly increased, which is

closely related to the neurological injury and prognosis of children with VE, and has a good evaluation value for the prognosis
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of children with VE.
[ Key words]
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S IURE (B )7 b 35 PR I R 12 b o, OF
WIS A R PE IR ; Q4RI 2~ 14 % O H KM,
(2) HEBRbp e : OFF RN T AR S QFF 7™ 0
B ML R GEIRERL G ; )5 I H Al 28 v AR i
HREAR A R Ge IR G B 45 s DAFTE B B e etk
1.3 WEtR SOk TRILAGE 1 d, RESE
SMERIKIN 6 ml, 53 2 445

1.3.1  NLRP3 RAYE/MARFE RGN : B 1458 bk i, %
FI RT-PCR 46 I S Ji 1M 54~ 4% 41 il NLRP3 | ASC
caspase-1 mRNA A X KK &7, TRIzol % $2 HUS RNA
FEHE Sl cDNA | B FH] RT-PCR §74 . 7E NCBL gene
bank ['#:%% TLR4 Zaf X J¥ 51111549, L B-actin
WS, SRR G T PCR AT 1S, RO 4544
95°CZF P 5 min 95°C 30 s,50°CiB K 30 s.72%C 30 s,
A 30 Y5 FF 70°CHEAH 10 min, SHRA 2443
% NLRP3 ASC ,caspase-1 mRNA ik, 5#F5 I,
®1,

1.3.2 MY REFRARKRI : B 1B AR KL, 20 B L
JZE LT, SR FH IR 922 V8% A0 26 A6 00 Ji P88 1 4o 287 5
[A-F- ( brain-derived neurotrophic factor, BDNF) | HAX #f1
224 5 85 1 (central nerve specific protein, S100B) |
P2 TR S MM B AL B ( neuron-specific enolase , NSE )
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KGR A LT PIR R MR BR2Y W] 48
el BRUEI B AT

% 1 NLRP3 ASC . caspase-1 mRNA 5|#£71

Tab.1 Primer sequences for NLRP3, ASC, and caspase-1 mRNA
B Fui519 INiElkY
NLRP3 5’ -GCTGGTCTTGAATTC- 5’ -GGCACACGGATGAGT-
CTCA-3’ CTTT-3’
ASC 5’ -AACCCAAGCAAGAT- 5’ -TTAGGGCCTGGAGGA-
GCGGAAG-3’ GCAAG-3’
caspase-1 5’ -CCAGGACATTAAAAT- 5’ -CCAAAAACCTTTACA-

GAAGAATCTC-3’

5’ -GTGTCAGTTTGTCAA-
ATACCCCA-3’

AAGGAAACTGT-3’

5’ -GCGTGTATTTGACAA-
GCTGAGTT-3’

B-actin

1.3.3  fJadEAl . L B e RV 6 A~ g ]2
B T RE DT, B 2 1 Uk, BT R 2023
£9 H 30 HElBJLAET: . RISl af 15 3P40
F(GOS) ¥ XF BILWG AT VR4, SME N 1~5 43,5
B R PR B, 5 8L GOS 144 8Ly
RS R4 49 B (4~5 4) S5 HUG A R4 33
Bl(1~373)

1.4 Stk SR SPSS 26.0 #4754 43
Bro THECTR LU R A8 G EE (%) 267, 4l TR LB
X2 R TR BORL a2 3R, 2 A1) LA A S A A
t Ki % ; Pearson AHICHESMHTIZ 73 A NLRP3 R 1/ MAHS
PRSP RESR AR AR G ; Z R Logistic [543 #r
VE BILT G A R m B % 3260 & T AEREAE
(ROC) #h £k 43 #T NLRP3 , ASC | caspase-1 mRNA X i
ILFUS BPEAE M, P<0.05 H2ESALGH¥E X,

2 & B

2.1 FEA S EAEAH NLRP3 R E/MA FZ e ds
Pritb e EAE 4]l VE & JL NLRP3, ASC, caspase-1
mRNA X} 26355 K IfL 7 S1008  NSE /K175 F4%
SEZH Il 7 BDNF JK VI T 52 5E4H (P<0.01), WL
2,

2.2 NLRP3 RM/IMATE 5 5 2 DI Re s bn i AH G

xR BEMASEREA VE 8L NLRP3 &M/ M 12D Rete 7 Lk

43Hr VE #JL NLRP3  ASC ., caspase-1 mRNA X} 3
KB 95 M S1008 . NSE /K 5 1E 406, 5 1 1%
BDNF 7KFE A& (P<0.01) , W3k 3,

&3 VE [BJL NLRP3 Rpk/MASEHR S # 28 Dy BEFR bR A A OGPk
iy
Tab. 3 Correlation analysis between NLRP3 inflammasome

markers and neurological function markers in VE pa-

tients

L BDNF S1008 NSE
£ 7 T T e

r i P1H r i P1H r i P1H
NLRP3 mRNA -0.625 0.001 0.479 0.002 0.590 0.001
ASC mRNA -0.612  0.002 0.491 0.002 0.616 <0.001
caspase-1 mRNA -0.588  0.004 0.513 0.001 0.623 <0.001

2.3 A[FWUS VE BILIGIK/ B R LE WUEA
RO AL B UIG T8 475 | B PR SRS | P s vy | Jmy At
PERI LT RE G A R R SR RIS A A
I v B L 1) NLRP3 | ASC |, caspase-1 mRNA AH X}
Feih B X AMTF S1008 \NSE /KFH5 715, 1fiLi BDNF /K
PR (P<0.05) , L3k 4,

2.4 ZHE Logistic BT VE BILTUS A K 157
M2 PLVE BILHUG AR R H AR (R, &N
“U7ERC07) LRGSR P<0.05 W H S [ AR B
T L& Logistic [MIH T, 25 R BIR . A7 U RF
SRR bR Rk R R R 1 EEE \NLRP3 mRNA
% . ASC mRNA &  caspase-1 mRNA % S1008 /5 . NSE
oA VE BULTIUE AN Rk S7 fa B & | 1 BDNF /K-
AR R & (P<0.05) , W 5,

2.5 NLRP3 &M/ METEIRXT VE BILTUS A B A
MzLHE 2 NLRP3 R AE/IMATEFRIEAG VE L
JEANRME ROC M4k, I3 M2 FmfL(AUC) , 45
BB R  NLRP3 , ASC | caspase-1 mRNA K = B & ¥l
M VE B ILWE A R A AUC 4305124 0.799.0.759 .
0.818.,0.947, =FHHEA L T4 H A I M AE (Z/P =
5.266/<0.001 ,5.678/<0.001 .4.323/<0.001) , /L. 3% 6 .
B,

(x%s)

Tab.2 Comparison of NLRP3 inflammasome and neurological function indicators between mild and severe VE patients

4 5 ik NLRP3 mRNA ASC mRNA caspase-1 mRNA BDNF (wg/L) S100B ( pg/L) NSE( ng/L)
RAEH 31 1.66+0.34 1.32+0.35 1.45+0.26 25.78+3.69 0.39+0.16 7.17£1.26
EAEA 51 2.54+0.62 1.94£0.41 2.24+0.33 20.32+2.53 0.55+0.19 12.28+3.21
18 7.245 6.985 11.319 7.900 3.906 8.452
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Tab.4 Comparison of clinical/pathological data between the good prognosis subgroup and the poor prognosis subgroup of VE patients

moH WG R WA (n=49) WE AR (n=33) X2/t Pl
(%) ] 5 28(57.14) 20(60.61) 0.097 0.755
& 21(42.86) 13(39.39)
AR (Rxs, %) 5.06+1.12 5.25+1.27 0.717 0.478
R (x5, ) 5.26+0.92 5.31+0.94 0.239 0.812
Jo B A [ 1 (% ) ] i+ 16(32.65) 26(78.79) 21.091 <0.001
figi 31(63.27) 4(12.12)
HoA 2(4.08) 3(9.09)
K[ H(%) ] 35(71.43) 27(81.82) 1.154 0.283
B[ H(%) ] 16(32.65) 10(30.30) 0.050 0.823
PORFFLIRE B (%) ] 15(30.61) 20(60.61) 7.251 0.007
I SR (%) ] 4(8.16) 11(33.33) 8.358 0.004
AT AT B(%) ] 10(20.41) 8(24.24) 0.169 0.681
kL R 2 Dy RS [ B (% ) ] 22(44.90) 24(72.73) 6.201 0.013
i v V) S AR B[ (%) ] RIS 36(73.47) 16(48.48) 5.306 0.021
R SR 13(26.53) 17(51.52)
G EAREE (%) ] =g 25(51.02) 6(18.18) 9.044 0.003
e 24(48.98) 27(81.82)
B IAREAIIE B1( %) ] 8(16.33) 2(6.06) 1.941 0.164
A IR MAE 5(%) ] 14(28.57) 6(18.18) 1.154 0.283
G IR W (%) ] 5(10.20) 11(33.33) 6.717 0.010
fEBER ] (xs,d) 15.46+2.26 16.12+2.33 1.281 0.204
NLRP3 mRNA (+s) 1.97+0.34 2.56+0.63 7.526 <0.001
ASC mRNA (%+s) 1.43+0.35 2.11+0.45 7.682 <0.001
caspase-1 mRNA (x+s) 1.79+0.33 2.17+0.36 4.930 <0.001
BDNF(x+s,pg/L) 24.52+3.45 19.21+2.54 7.562 <0.001
S100B(x+s, ng/L) 0.36+0.17 0.68+0.21 7.598 <0.001
NSE(##s, pg/L) 8.39+1.54 13.26+3.06 9.513 <0.001

®S5 WM VE BILIUSE AR LR Logistic [M1J15047

Tab.5 Multivariate Logistic regression analysis of factors affecting poor prognosis in VE patients

% B1H SE {& Wald {8 P OR 14 95%CI
452493 0.346 0.194 3.181 0.075 1.413 0.966 ~2.067
TR FFLR A 0.721 0.325 4.922 0.027 2.057 1.088~3.888
I I o vy 0.413 0.252 2.686 0.101 1.511 0.922~2.477
JRy bk i 22 ) R AR 0.503 0.262 3.686 0.055 1.654 0.924~2.960
it P, P& e R 0.694 0.342 4.118 0.042 2.002 1.024~3.913
I I AR 0.706 0.336 4.415 0.036 2.026 1.049~3.914
B I 0.580 0.297 3.814 0.051 1.786 0.998~3.197
NLRP3 mRNA 0.912 0.451 4.089 0.043 2.489 1.028~6.025
ASC mRNA & 0.887 0.362 6.004 0.014 2.428 1.194~4.936
caspase-1 mRNA & 0.816 0.354 5.313 0.021 2.261 1.130~4.526
BDNF & -1.123 0.517 4718 0.030 0.325 0.118~0.896
S100B & 1.236 0.625 3.911 0.048 3.442 1.011~11.717
NSE # 0.971 0.469 4.286 0.038 2.641 1.053~6.621
3 4t i o 5 A VR R A I B2 W, T )L 2 AR RR IR

VE Z& TILE, 2—Ffi & Mmae o Ma ARERUE, A T BRI R ME IR, 25 5 5t 2% e f:
FGBRYLPERNT | B 10 S 0 S R M AR RS RTINS SR LU Fe R T E, FHRA IS
(Y 2 ERAE T AT RES R S 2RSS REYAREYINI T VE UL #9000 KBS
WUAE , P E A LR AE AT I E A, VE B0 ZEAR eI R A R S R AR
WIS WTE ARAT G — B BRI, DA I PR 1 22 1 2 AR 27 NLRP3 RPE/NMARE—FAL TN EAZ &
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Tab.6  Comparison of the efficacy of NLRP3 inflammasome
markers in evaluating poor prognosis in VE patients

7%

UL RFE g

0.799 0.696~0.903 0.697 0.857 0.554

R cut-off fH  AUC 95%CI

NLRP3 mRNA 2.28

ASC mRNA 1.90 0.759 0.697~0.893 0.636 0.837 0.473
caspase-1 mRNA ~ 1.99 0.818 0.717~0.920 0.818 0.816 0.634
=HEBA 0.947 0.902~0.993 0.909 0.989 0.898

1.0

— NLRP3
- ASC

... caspase-1
— ZHBE
BHY;

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

B 1 NLRP3 R {E/MAFESRITAE VE BILBUS A ROC ik
Fig.1 ROC curve of NLRP3 inflammasome index for evaluating
the prognosis of VE patients

1A, i1 NLRP3 ,ASC .caspase-1 LM E A R, 2L
PRI S e i) B 22 G20, NLRP3 i i 1 0 52
TR HE 9 i G0 A4 0 S5 A 18 1 96 AE B L 5 | B0
ASC ., caspase-1 %5, fi£ #F 14 & (interleukin, IL)-18 .
IL-18%E A MER T rAr R S Rl o TR NLRP3 S AL
PA G5 TN TR 2R 298 O 114 I 00 4 i, 7 A R S LA K
H B f 98 50 1Y & AR gt R ok AR vp 4l R S
P IERCIRAS R, NLRP3 A # 3 Bk 15 Motk
& ENUAZ B2 22 80 & a5 5 I 2 B
NLRP3 ASC | caspase-1 W 240 B AR, #EdE caspase-1
{18 TR B 5 0 A, A A R B AR PR DR 00, 7T 3 38
RYERL KA WE5E R, i T M I 2 0 JsL i A= )
AR IS B A P ) NLRP3 R HE/IMA TS AL, [R5
X2 RGP AF AR DI R Y L Tk AT
Xf VE L NLRP3 S PE/IMA A TR I A 3, i L
AE I NLRP3 ,ASC .caspase-1 mRNA Fik K 2
THis , #878 NLRP3 5t/ METE bR K5 VE 578
BUIRAR,

VE B ILINZ 3| Z MR 22, R B2 R 40
RARYER N, I R 2 iRe sz 8, i 2 D fig

BRI TEIRYT 1Y OCHE . M R T REAROCHE bR )
WX S5 A8 R R T AR K R B S e RV L
I, ARG NLRP3 8P/ MA 5 1 2 Dy R4 br ¢ 3R ik
7 Mr, 45 3 W%, NLRP3 R P /MAFE #7 5 S1008 .
NSE H1EAG, 5 BDNF £ fAi%, S1008 & H & —
PR Tz ARG IR A, IEE S LT, S1008
B AN BB I 10 5 B IV P KA BRI L T
MM S1008 2 FA/KFEF 8 s NSE JEA77E T 28 5
2N WA 2 ) — i A B AL, TE B 28032 B, AT
T B, RT3 2k 52 458 35 00 i o7 s i AP0 2 R
%, 13 T NSE /K P71 s BDNF £ 76 F A b
KRG, MR AR MEETRE N, Mg A
BB ER, It BDNF 7K R A% 22 W ph 2 T fig
Rl AT WL NLRP3 4 1 /A 48 A5 7K S 19 7
L, R VE BJLAP D RER E R N

Wit Z HER Logistic 7304, FFTE TR IR FF SRS |
LA SR AR TE  NLRP3 R /MA R R
SR Ifete b BN VE BILHUG B s, ]
W, ,NLRP3 R M/MA S5 C P & DI RETR AR 0 VE &
JLTUR B9 52 [ & NLRP3 48 P /N4 35 Bk L S100B
NSE 7K 9T 75 K BDNF /KFREARHR 7R LS A K
DR BE 5 ARSI A T o — 25 (1 T X 20 58
T2, IR I 47 , L S R R G L 1 S LR
SRR T RE B AR, AP R R ERAS B
G L P S AR i T LTS R RORUS R B R
ARG KR AT A O T R AR LK H i BT
i B SR XTRE SRR A MY UR Y 5 S
FRIRYT g B LTUS . B2l ROC 2k,
4B NLRP3 RAME/IMATEFRXT VE LTS PEAR % 0L,
25 5 R NLRP3  ASC , caspase-1 mRNA K = F B4
R VE BILHUS BA B4R i fE, Hik,
i AT 3 RG I 8 JL AR R Il NLRP3 48 1k /IMAHE A5 7K F
AR A TG AS B8 KU R, Al RV T e 4
4

25 LRTR, VE LIS NLRP3 M /IMA TS bRk
FE TR, 5L 2 D e 4001 I K TS % VTR
KX VE LTS BAT RIS B, (EARDESE
BAEAE— 8 JR B, o g ARS8 52 AR 2t /)
8 T RS T T 2 D A Z RS,
[ I — 2P IR AR
R 22 T A VR 75 I JC R 25 o
e Rk R

b D0 IS R SSRGS R SRS i
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XEEVA PR Bl A 57 TR il 9 HR L AR B Il miR-1323/11L-6
P Tl A AR i 1 S L5 TR A BRUISS: A AR S a0 A

B0, X, TER, 2% X RH

FEWH . Wb E SV AR E (21011310020D)

TE# Hf . 065000 AL JERYT , JBRSA T A 4h R fE e LA (i I XIIAS) 5 065000  JRILJERYS , 1 # LRI FT iR i JL
B B JLRH( 2558 GO B X )

WAEVEH . M — 9, E-mail :nn570e331@ 21cn.com

[# Z] BE B EIREM 4 S E A 48 (RMPP) £ LA E I /Mg A% FR-1323 (miR-1323) / H A &-6
(IL-6) P4k AR T B e S TR A KGR AISEE, 7k BB 2021 4F 1 H—2024 4F 3 A db4 iy i i gh 4
fee JER ST L EE B ) LBHGA Y RMPP L 202 FiRFFE T4, ARAEIATT 30 d FR B BRILA MBS R4AF4L 160 B
S5 A R4 42 6] AR AR A Rl T RE R K £ Lo MR FE .20 33 5] R BE .20 o1 3] i EF W4 78 19, SR FH St 9é ot
1 R A WSS N (qPCR) A i miR-1323 HFHXT 3R &, B e 28 0 B8 ( ELISA ) A8 U L3 1L-6 7K °F ; Pearson
FHICRETHT RMPP 8L miR-1323 IL-6 KV C RUW A H (CRP) (FE45 R 5 (PCT) K P B FHOCHE ; Z2 R Logistic
53HT miR-1323 \1L-6 7KF-5 RMPP LTS A B AU E R ; Zi0E TAERHE (ROC) M 4P 4 miR-1323/1L-6 48 M Al %t
RMPP BILWE AR BTN E, £8  #Hia A K4 miR-1323 1L-6 /K ¥ & T W5 B 40 (/P = 8.523/<0.001 .
6.514/<0.001) ;miR-1323 IL-6 /KLU 5, 52 FE WA < B W 4H < F W 4H ( F/P = 41.205/<0.001,44.976/<0.001 ) ;
Pearson AH G HT 7%, RMPP & )L miR-1323 \1L-6 7K 43 5] 5 CRP PCT 7K ¥ 5 1F A 56 (miR-1323: /P = 0.734/<
0.001,0.824/<0.001;1L-6:r/P=0.839/<0.001,0.834<0.001) ; £ F & Logistic [ 443471 i/~ , miR-1323 &  IL-6 & K
RMPP & JLTiE A B 7GR 2 [ OR(95%CI) = 1.661(1.305~2.115) .1.579( 1.231~2.026) ] ; miR-1323 1L-6 7K F
Ul BB AT RMPP (R JLBUS A K AY AUC 4331 0.793.0.779 .0.895 , miR-1323/1L-6 4 Pl T Hi4% B Bl 7
MZHE(Z/P=1.997/0.043 2.367/0.031) , £ AMAIM miR-1323/1L-6 R PE4HTE RMPP L FEL BE LiH, 5
TG AS B XU 20 57 AH DG, UM (B AT 5E

[ EEER]  HMEIE PRI R SRR 2 T/ IMERZIR-1323; A &R -6; R A R ; JLE

[hFESHZES] R725.6 [ X#ERIRIRFG] A

Changes in the miR-1323/IL-6 inflammatory axis in peripheral blood of children with refractory mycoplasma pneu-
moniae pneumonia and its correlation with poor prognosis risk Xiao Erming” , Liu Haijie, Yu Meiyao, Bian Ling, Liu
Xiaojing. * Department of Pediatrics, Langfang Maternal and Child Health Hospital ,Hebei , Langfang 065000, China
Funding program ;Key Research and Development Program Project of Hebei Province (21011310020D)
Corresponding author: Xiao Erming, E-mail: nn570e331@ 21cn.com

[ Abstract] Objective To investigate changes in the microRNA-1323 (miR-1323)/interleukin-6 (IL-6) inflammatory
axis in peripheral blood of children with refractory Mycoplasma pneumoniae pneumonia (RMPP) and its correlation with the
risk of poor prognosis. Methods A total of 202 children with RMPP admitted to the Pediatric Department of Maternity and
Child Healthcare Hospital in Langfang City, Hebei Province, from January 2021 to March 2024 were selected as study sub-
jects. Based on treatment prognosis, children were categorized into a good prognosis group (n=160) and a poor prognosis
group (n=42). According to disease severity, they were further divided into a mild subgroup (n=33), a moderate subgroup
(n=91), and a severe subgroup (n=78). Real-time quantitative polymerase chain reaction (qQPCR) was used to detect the rela-
tive expression level of miR-1323, and enzyme-linked immunosorbent assay (ELISA) was used to measure serum IL-6 levels.
Pearson correlation analysis was conducted to examine the correlation between miR-1323, IL-6 levels, and CRP and PCT lev-
els in children with RMPP. Multivariate Logistic regression analysis was performed to explore the relationship between miR-
1323, IL-6 levels, and poor prognosis. Receiver operating characteristic (ROC) curve analysis was used to evaluate the predic-

tive value of the miR-1323/IL-6 inflammatory axis for poor prognosis in children with RMPP. Results Levels of miR-1323
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and IL-6 were higher in the poor prognosis group than in the good prognosis group (#/P=8.523/<0.001, 6.514/<0.001). As dis-
ease severity increased, miR-1323 and IL-6 levels gradually rose (F/P=41.205/<0.001, 44.976/<0.001). Pearson correlation
analysis showed that miR-1323 and IL-6 levels were positively correlated with CRP and PCT levels (miR-1323: /P=0.734/<
0.001, 0.824/<0.001; IL-6: r/P=0.839/<0.001, 0.834/<0.001). Multivariate logistic regression analysis revealed that high
miR-1323 and IL-6 levels were independent risk factors for poor prognosis in children with RMPP [ OR(95% CI)=1.661
(1.305-2.115), 1.579 (1.231-2.026)]. The AUCs for predicting poor prognosis using miR-1323 alone, IL-6 alone, and their
combination were 0.793, 0.779, and 0.895, respectively. The miR-1323/IL-6 inflammatory axis showed superior predictive per-
formance compared to either factor alone (Z/P=1.997/0.043, 2.367/0.031). Conclusion The peripheral blood miR-1323/IL-6

inflammatory axis is significantly upregulated in children with RMPP, independently associated with poor prognosis risk, and
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demonstrates reliable predictive value.
[ Key words ]
risk; Children

Jiti 98 7 JE A fifi % ( mycoplasma pneumoniae pneu-
monia, MPP ) J& Il R H WL LM M > — | 5 iy )L
HOFITT A AR A PR 4 1 30% A4 . B AT, X
MPP L& 1 RN B 2GWIRYT , A6 I7 i
7 d T A B 28 A WAk ) s 0 S S MRV
MPP ( refractory mycoplasma pneumoniae pneumonia,
RMPP) , 5 97 Mk BE I 25 58 i, 11 J5 A R RS Bl 2 T
w2 R, RO R TEAG RMPP 8L 1 A0 5
TS AS BB Xo i RO B2 s ih TAE R B
X, CRBIEH (CRP) (#4535 (PCT) 2 Wi b
it it 5 o T A B 114 5 R A M 25 00, A I AN (B33 A 7T
FE L ARGIARSR  MEOCHGE SR, A R-6(1L-6) 7EJL
B [P R B 1 B LT CRP PCT S5 MR AR
Yy, BB VAR 3 RS UE S8, BN
Fili-1323 (miR-1323) 7] 5 1L-6 21 i & 4, #F Jsk g
Mg Rk ¥ R AE Y BRI RIE BT T
miR-1323/1L-6 RYEFTE RMPP (L 58 ik (A
TAZRMER P AR B 5 RMPP B LTUE A R XU
AISC R Z 78 R RIRYE . 4T, AR WF 5T B S8 % R
FEJETF T, 570 A i PR B A SR RGBT
1 #REFE
11 IGEARYERE BEHL 2021 47 1 —2024 4F 3 AL
A R T A A e LR R ER B 7 )L 28 B2 B LRI
[ RMPP L 202 IR BIFFE R 42, BT L 45 & 5
PRt 2 T MBI I 5, T 30 d J5 2 I8 RMPP J7
RCHERREVA IR TS (R, A0 S e 4 T
J5 B IR TR R TR AR E N BUR AR AR A
BT IR Lo S RAF4H 160 415 15 A R 40
42 17 BURAS R4l & AFELL a4 g jr B,
FERs i LB 5 L3S CRP PCT K5 HUS R 4P A
(P<0.05) ;2 4 H At PR BERE L85 22 S TR ge 27 B X
(P>0.05) , L% 1, AR CEIRBERCHEZEZ RS

Refractory mycoplasma pneumoniae pneumonia; MicroRNA-1323; Interleukin-6; Poor prognosis

HEVE (2020010020) |, £ L W3 AR [R5 01 25 38 i
m=ZH,

&1 UG REFHS TR A R4 RMPP LI ROR UL
Tab.1 Comparison of clinical data between the good prognosis
group and the poor prognosis group of rmpp children

E RIFA BUEARA

A (n=160)  (n=dz) XM PME
(%) ] 0.025 0.874
% 86(53.75)  22(52.38)
i@ 74(46.25)  20(47.62)
AEWE (x4, %) 6.07£1.48  6.23+1.69  0.605 0.546
R INFRSE ] (x2s,d) 8.62+0.41  10.28+0.53 21.895 <0.001
I RAEARAARAE [ 81 (%) ]
I fiE 54(33.75)  15(35.71)  0.057 0.811
JEIEALA 61(38.13)  17(40.48)  0.078 0.781
it FR Ipk EEL 445 e G 34(21.25) 10(23.81)  0.128 0.721
Jia i B 13(8.13)  10(23.81)  6.631 0.010
bR A2 67(41.88)  18(42.86)  0.013  0.909
TR [ (%) ] 3.605 <0.001
L=l s 31(19.38) 2(4.76)
e 78(48.75)  13(30.95)
Gy 51(31.88)  27(64.29)
CRP (s, mg/L) 13.59+3.46 18.72+4.81 7.835 <0.001
PCT(%#s,pg/L) 1.18£0.24  1.55£0.32  8.258 <0.001

1.2 JREIERERRE (1) AAFRE: DFEE 3~14 %
QFF & MPP [HiZWibRrifE™ ;@2 KA N ERPTAERIE
ST 7 d, LSRR B LG R R AAAE 0 i 38
SRR I ; PR R B ; @A A I H AR
IR (2) HEBRBRUE . O G I B PE g i 2L @F
A FE R BRI B 1 L BB IS KM &
BAR LAERIE N EIL; @G I Mg AL gtk
PR R L ; @ ABERTA BRI sl ZEzi Y
MR EL

1.3 W R 5 7 vk

1.3.1  AMAIL miR-1323 FHXF IR AR . BT AT ;LA
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B J5 R AR 2 IR KA 2 ml( 2 £3)) , Ferbr 1 4533 F Trizol
WA & ( LE S RKAF, 525 RO011) & HCAh & i
RNA, 3% 555 ¢DNA SR JH 52 I 9O 17 R A il A% U
KW (qPCR) ¥4I miR-1323 AHXF # ik &, ABI 7500
K PCR {480 A € E ABI A Hl, 5195 M LA
TAEY A ER T, BT . miR-1323 LiFE514 5-
CTCGCTTCGGCAGCACA-3 -, Fii# 51 ¥ 5 ~AACGCT-
TCGAATTTGCGT-37;U6 L3i5 |4 5-CTGGTTAGTACT-
TGGACGG-GAGAC-3, T UiF 5| ¥ 5 -GTGCAGGGTC-
CGAGGT-3 *, Jx W /& &. SYBR Premix Ex TaqTM
10 pl,cDNA 0.8 pl ,RNaseH,0 12.2 pl, | Fii#5149
21wl 25 ul, R AH:96C 60 5,95°C 5 5,5C
10 min, 3t 40 NMEIR, LA U6 FINS, R 24 kit
. miR-1323 XS Rk iz,

1.3.2 I3 TL-6 7S A I . 31 A 5.0 7 LI
T, FH R G 58 W B 1 ( ELISA) 457 & K 1L-6 7K
V- (RE D& A A R EEE ]

1.3.3  SRIERRE VY & 414 >R CRUB-65 V4045 &
JFR X 2k A PPAL SRR . (1) 2 CRUB-65 ¥
4% 145 (2) HBE . CRUB-65 ¥E43 R 2 4%, H IR X
LA Ar R BB AT WLBE R B8R R T 1 B 5, B
PRIA]FEAEM S, (3) T CRUB-65 W4r =3 43, H M
WX LA A R Az Rl =23

1.4 SEisA0rik R SPSS27.0 B BRELE . 4%
BIEE AR YR DL x2s o1, 2 18] AR
MSTFEAR ¢ K50, Z2 20 0] LR F RS s THECTERE L
AR E AL B HE (%) FE R, 1) ECR X2 KR 5
Pearson F5¢ 2 B0/ H1 RMPP £ JL miR-1323 | IL-6 /K
F-5 CRP PCT KB s 2 1 &R Logistic 431
miR-1323 IL-6 /K5 RMPP #BILTG A RFKR ;%
RE TAEFFAE (ROC) B ZEIFA miR-1323/11-6 42 14
XF RMPP (LTS A R B, P<0.05 25
Agitrm L,

2 & R

2.1 24 miR-1323 IL-6 /K-t Hia A R4/
Il miR-1323 \IL-6 7K V-5 Tl J5 R 44, 22 7 A 4t
X (P<0.01), L3 2,

2.2 AEEHEREE RMPP £ JLAMNE Il miR-1323 1L-6
A miR-1323 TL-6 /K- A, 425 W 4 < Fp Y
H<H A, =R AT X (P<0.01) L3R 3,

2.3 RMPP & JLAME Il miR-1323 . 1L-6 7K ¥ 5 CRP |
PCT AHIEHE  Pearson A5 70 #T 278, RMPP /&L
miR-1323 \IL-6 7/K~F-43 %1l 5 CRP  PCT 7K - &2 I AH G
(P<0.01), W% 4,

®2 PR RGASBUEA R RMPP EJLAMNE I miR-1323
IL-6 7K HLEE (x49)

Tab.2 Comparison of peripheral blood miR-1323 and IL-6 levels

between the good prognosis group and the poor prognosis

group of rmpp children

o5 1% miR-1323 IL-6( ng/L)
Tilfa RAF4H 160 4.03+0.57 35.68+10.25
e AR A 42 4.96+0.82 48.27+14.10
fE 8.523 6.514
P <0.001 <0.001

F®3 AR RMPP BJLSME L miR-1323 1L-6 K-
B (x2s)
Tab.3 Comparison of peripheral blood miR-1323 and IL-6 levels

among RMPP children with different disease severities

4 5 kA miR-1323 IL-6( ng/L)
BT 33 3.65+0.44 30.18+5.51
T 91 4.09+0.52° 36.50+7.10°
HEAH 78 4.61+0.60™ 43.84+8.26%
FAH 41.205 44.976
P1H <0.001 <0.001

SR, P<0.05; 5 P BE 41 L # L P P<0.05,

#£ 4 RMPP &£ JLAMNE M miR-1323 11-6 7K F-5 CRP .PCT fiAH
F

Tab.4  Correlation between peripheral blood miR-1323, IL-6
levels and conventional inflammatory markers in
RMPP children
b miR-1323 1L-6
r A Pl r {8 Pl
CRP 0.734 <0.001 0.839 <0.001
PCT 0.824 <0.001 0.834 <0.001

24 ZKHZFR Logistic 43 Hr4hHE Il miR-1323 \1L-6 7K
5 RMPP BILTE A RAXEHR L RMPP LS
AR AR (FE R =0,TFEAR=1), L
miR-1323 \IL-6 /K V-0 H 2B i i1 72 A & Logistic [A11H
0T, S5 R R - miR-1323 & | 11-6 &4 RMPP (LT
JE AN RIS fafs &R (P<0.01) , L& 5,

2.5 MM miR-1323/1L-6 % PE#%F RMPP i JL il
JEARARBBIMME 2% miR-1323 1L-6 7K - Hph
HEA WM RMPP BILTE A R 1) ROC #h 2k, 1t
2T A (AUC) , 45 5 7R . miR-1323 | 1L-6 7K
S Bl K S T RMPP LTS AS B AUC
J3550.793 .0.779 ,0.895 , miR-1323/1L-6 % 1 4l
TFHA [ B T AL AE (Z/P=1.997/0.043 2.367/
0.031), &6 K1,
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RS5 ZHEK Logistic AN I miR-1323 11-6 /KF5 RMPP
BILHUR A R AR FR
Multivariate Logistic analysis of the relationship between
peripheral blood miR-1323, IL-6 levels and poor
prognosis in RMPP children

Tab.5

BRI Bfi SEAi Wald{i Pfi OR{H 95%CI
miR-1323 & 0.508 0.141 12.961 <0.001 1.661 1.305~2.115
IL-6 & 0.457 0.138 10.964 <0.001 1.579 1.231~2.026

F 6 SMAIM miR-1323/1L-6 KA RMPP & JLTUS A R Y
AN B
Tab.6  Predictive value of the peripheral blood miR-1323/IL-6

inflammatory axis for poor prognosis in RMPP children

P Lo . T - |-
S s AUC WURE fr 5 JEH
miR-1323 4.47 0.793 0.730~0.846 0.762 0.731 0.493
IL-6 42.39 ng/L. 0.779 0.716~0.834 0.810 0.688 0.497
e 0.895 0.844~0.933 0.810 0.738 0.647

95%CI

1.0

0.8

0.6

— miR-1323
— IL-6
— ZAEWE

0.2

I 1 | 1 I
0 0.2 0.4 0.6 0.8 10

15

B 1 miR-1323/IL-6 R LRI RMPP £ ILHUS A R ROC
ST
Fig.1 ROC curve of the miR-1323/1L-6 inflammatory axis for pre-

dicting poor prognosis in RMPP children

3 4t i

H A I PR 5% 385 30 TA S RMPP £8L B il o) fig 42
MR BT 40, 75 S SR B X TR 7
T, LA i T BE R 405, Bl s HOL TR I oL
KEFTE LI, T g% ZEL R M N J& RMPP & Ak
JRE I SR, Bl 2 0 G A R, AILAAR S 928 O AR A
R MR N NE, & FEE A R R B35
R TR A G B R N A AR RE T
RMPP LG A BXUR

miR-1323 J& —Ff 55 2 F 2 5 #H 5C Y miRNA 43
T, BRI AUA RO 8 S 5 KRB AR

SR AE A S A B AR -6 S —Fh itk
FEFNAE R ELRE L0 43 06 1 Z2 30 IR 7, B T2 AR
VIR ThRE, TTAS T 4100 . B 411k, & 5k R ok
SN PR i R ARG AE | TL-6 FE 42 1 S
AL b T kb AL, T2 2 5 G R B &
Az TS Yin ST HEAE A 45 R R, miR-1323 7F
JLEE RMPP w5 & 3Rk, 59 1% /™ B 72 B S IR AR G,
X GABEFE AN E L miR-1323 FE4R 8 R | o R
L BRI R A3 HR miR-1323 &5
RMPP Ji & dE i, 20 #7 )R I, miR-1323 L iE Rk AE W
B DR 3R R VR AR AL AR 992 240 L 53 D5 R 4R 98 I
TN E AL G e D e ZE AL, 2F 1T 530 RMPP 5 175 %
A1) BRSNS E I miR-1323 23k K EREiS A %L
T RMPP BILTUE A B . [F B, A58 & 30,
IL-6 5 RMPP B LIRTEA &, SRS Hi ik 45 5%
AAAF, X MPP & A S5 TL-6 4 70 & &2
3 TINHCT-T LA AT 225358 RO f 148 TR R 4 o
%55 PCT CRP Kk, i 2 {2 fif B 4™ A Z 1 %
PERRER T, 5 DRI L 20 M D e 0 i, B B e e 2R A, A
M MPP Jg 15 22 b, ARBF7 gL 5], Hh 3 i
miR-1323 .IL-6 5 CRP \PCT S 1EAH ¢, H 7645 i & #h
FRSLAT ] B e R s I i B A LA PR 22U, A0
miR-1323 .1L-6 ¥]5 RMPP L5 A K XU 3t 57 A1
Ko GEOAIRIE T IL-6 L HFfEAE Z T LR
Horp miR-1323 L iHZRK 5 BENS NS 40 i 43 0k 11-6, 3
0 IL-6 FE MR i & i W E RN it 2 0 1L-6 242
it PCT ,CRP 45 Z Fh 5 P A BB, hin = AL A4 48 1 Je
NI T miR-1323/11-6 48 M il B0 56 1% A W ik
J& R A AT

ROC IR0 #7 B7n , miR-1323 11.-6 7K -2l 7 ]
RMPP #JLTJEAS B AUC 4305114 0.793 .0.779, 175
TE RMPP (8 LTS AN B XU 7 T, 2P A il miR-1323
IL-6ELA R AF I 00 AN (8, 3F— 25 23 B & B, A0 A i
miR-1323 1L-6 B4 Wil RMPP H LTS A B 4
AUC 751X 0.895, il iE 5 miR-1323/1L-6 YRR [E 4
RYERNA K, PoREA RIS L miR-1323/11L-6 4
PERISC A L RE RS 42 0 M H T RMPP LTS A
RS, GRS AE A S Kl . A2 b2 A
WFFEREA AT B, 5 38 T B AE A D T , 50T 4 81 1) 245
ATy B RAEA S I A TR E
4 % i

HhJE M miR-1323/1L-6 RAYEFITE RMPP £ L &2
W3 RS AMUSRIERER X, B S5 HEA R X
WS AH G, fEAE ST RMPP BB LTS AS BXURS
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[ E] B R 20 b il B 4-2 kB 3 ol (PAHAL) 355 3-3-F 2 L B A A1 1
(HMGCS1) [ZR3K , A i 5 TSGR R RIAMC R RIS B X, Ak #EHL 2016 4F 6 A—2020 47 1 AHILT
N B EE B/ 1L T g 2 B - S M RV 1 B s R 122 I 4 S5 42 . SR S 965 i PCR G 98
AR 20T PAHAL HMGCST , THAH I [ A\ RIBEE G55 T 4(0CT4) HEFIPLE X Y ER T 2(S0X2) |
JRJG T4 G EE P+ ( NANOG ) JmRNA 3R35 , S 22Uk =40 PAHAT HMGCS1 £ [ 3R3K ; Pearson FHOC R E 7341
ZHZ Y PAHAT HMGCS1 mRNA 63k 5 TPEAHCHE mRNA 235 BIAH o1 s Kaplan-Meier HIZ8F0 Cox 1811943 K7 52 i) 5
MRy B A TR IR R, R SR B R Z0h PAHAT HMGCS1 ,0CT4 SOX2 NANOG mRNA Fik i T2
H1(1/P=44.831/<0.001 ,45.243/<0.001 ,44.210/<0.001 . 50.142/<0.001 . 40.642/<0.001 ) ; £ K Ji5 B % 96 4H 41
P4HA1 HMGCS1 mRNA %1258/ 0CT4 ,SOX2 ,NANOG mRNA AN} ik 2 IEA & (P4HAL . r/P=0.712/<
0.001,0.685/<0.001,0.739/<0.001 ; HMGCS1:r/P = 0.651/<0.001,0.711/<0.001 ,0.764/<0.001 ) ; & £ £ PAHAIL
HMGCS1 25 1 BS54 68.85% (84/122) (67.21% (82/122) , & THE55 404N 8.20% (10/122) \7.38% (9/122) , %
SR G L (x2/P=94.762/<0.001.,93.391/<0.001 ) ; TNM 4334 T ~ IV 39 £ 5 Wi jes 8 2 Jee 4H 23 7P PAHAL HMGCS1
B FIEZRE T TNM 404 T ~ T8 (x2/P=30.417/<0.001 ,12.594/<0.001) ; PAHA1 FHYEZH 5 4F SR LEAE R H 60.71%
(51/84) IR T-BHMEL 4 86.84% (33/38) ,HMGCSI FHYELH 5 4F MAKLEFER N 59.76% (49/82) , (% T-BAMELH 1) 87.50%
(35/40) , 2 5947 Ge 11277 3L (Log-rank 2 =8.154 9.018, P=0.004.0.003) ; Z A % Cox [IH4M47 Ts, TNM 43+ 11 ~
V3] PAHAL BHPE (HMGCS1 BHHE A5 i £ W 95 B 3526 A7 TR B3 S FE B RV [ HR(95%CI) = 1.759(1.227 ~2.523) ,
1.861(1.313~2.638) ,1.315(1.151~1.503) ], £5i& &M+ PAHAL HMGCSI FikTtm, HE 5 MR H Kk
B TNM G346 5%, S 014k B AR T0US A5 754
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Expression of PAHA1 and HMGCS1 in nasopharyngeal carcinoma and their correlation with stemness-related genes
and prognostic significance Zhang Lijie” , Peng Jun, Liu Shuhong, Dai Chenglin. ™ Department of Otolaryngology, Tang-
shan People’ s Hospital ,Hebei , Tangshan 063003, China
Funding program Medical Science Research Project of Hebei Province (20221464 )
Corresponding author: Dai Chenglin, E-mail. 18931506102@ 163.com

[ Abstract] Objective To investigate the expression of prolyl 4-hydroxylase subunit al (P4HA1) and 3-hydroxy-3-
methylglutaryl-CoA synthase 1 (HMGCS1) in nasopharyngeal carcinoma (NPC) and their relationship with stemness-related
genes and prognosis. Methods From June 2016 to January 2020, 122 NPC tissues and adjacent tissues were collected. RT-
gPCR measured mRNA levels of PAHA1, HMGCSI, and stemness-related genes (OCT4, SOX2, NANOG). Immunohisto-
chemistry detected protein expression. Pearson correlation analyzed relationships between PAHA1/HMGCS! and stemness
genes. Kaplan-Meier and Cox regression evaluated prognostic factors. Results NPC tissues showed higher P4HAI,
HMGCSI, OCT4, SOX2, and NANOG mRNA levels than adjacent tissues (#P=44.831/<0.001, 45.243/<0.001, 44.210/<
0.001, 50.142/<0.001, 40.642/<0.001). PAHA1 and HMGCS1 mRNA positively correlated with stemness genes (r/P=0.712,
0.685,0.739,0.651, 0.711, 0.764, all P<0.001). Protein positivity rates for PAHA1 (68.85% vs. 8.20% ) and HMGCSI

<
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(67.21% vs. 7.38%) were higher in NPC ( X°/P=94.762/<0.001, 93.391/<0.001). TNM II -1V patients had higher PAHA1/
HMGCSI positivity ( X°/P=30.417/<0.001, 12.594/<0.001). PAHA1/HMGCS] positivity predicted poorer 5-year survival
(60.71% vs. 86.84%; 59.76% vs. 87.50% ; Log-rank X’ =8.154/0.004, 9.018/0.003). TNM Il -1V, P4HA1+, and HMGCS1+
were independent risk factors [ HR=1.759 (1.227-2.523), 1.861 (1.313-2.638), 1.315 (1.151-1.503)].Conclusion P4HAI

and HMGCSI are upregulated in NPC, associated with stemness genes and TNM stage, serving as novel prognostic markers.

[ Key words)]

Stemness-related genes;Prognosis

S TR 2 T LA Sk 200 bR, 3R R 18/
10 J7, H AR5 Bl Tt i a3 B3 e 107
B H2 I 2 A T e W WUE AR B
I 4- 2BV FE o1 (prolyl 4-hydroxylase subunital ,
PAHAL) N EE 4- 2L EE Y o AL 3L, REUSHE IR
JER A BE 1 I U BR P2 Ak, e e 2 2 M e D 1Y) — MR e 45
Py R S e TS JIRE | i 9 S IR R PAHAL
Fik R JURBAS Y o b5 A A QG fR e A 4
RPBALITIRN 25 | 3-3038-3-F L I —BHAh B A &
fitt 1 ( 3-hydroxy-3-methylglutaryl-CoA
HMGCS1) /& HMG-CoA A i fif§, ™= 4= ) HMG-CoA
HETE HMG-CoA & Ji g (4 4 FH T %% 4k o 2 P 4
fi% , 2 5 MH E B B, Fo e A A 25 4 ) F 5 B
JHE T HMGCST 23k 1l FBB SIS Yes HHOC T
S0 T ek O OB e KRR bl o v 3 L B
A % R W FEEEHIL] 5 B A DC I R i 2k 0 e
iR ) e tE R (T 2 0 SR e R SRR L, F T
L L R 1 3 25 X6 B A g L RN & B iR T SR s BT
FEEY ) BT S PAHAT HMGCS1
Fik B 5 Mg T S RAGEE D . ARG R
SRS PAHAL HMGCS1 Bk, i & 5 14k
HHIEFER 56 22 S B B B
1 BERSHE
1.1 IRRYERE 2EHL 2016 4F 6 H—2020 4F 1 H 1L
7N R B B B ME RS A 1) S g F 3 122 ) ) e 41
YIS A, Hid B 80 1, L 42 15 4E % 29 ~ 78
(64.15+8.13) % ; W M s 38 451 ; 5 BRI A . A Ak oo
26 141, AL AP (430 70) 28 41, AF f Ak Ik (R4 E 7R
68 1 ; TNM 434 . 1 ~ [0 46 i, I ~ IV 48 76 il ; i vh
o34k 32 i) AR5k 90 15 bk I 2556 B 85 . AFS
CL 28RS b5 B A B 22 51 23 HEME (2016066) |, B35 5L K
& 0 TR R 2 B T TR 1S
1.2 JRGIERERRIE (1) 99 ARRIE DL 2R 4G A
B Ry 5 W s @WK 32 320007 s B I TR B8 B 8 4
(2) HEBRbRE . @ B AR B2, AN REMT 2 TR HI697
Q& I HALEE I s A RERC B IRYT FBEDS .

synthase 1,

Nasopharyngeal carcinoma;Prolyl 4-hydroxylase subunit al;3-hydroxy-3-methylglutaryl-CoA synthase 1;

1.3 WIHE RS 7k

1.3.1 P4HA1 HMGCSI , T PEHH I mRNA il .
NN e NS D AN L A i S S |
Trizol $2 B 41 41 RNA, JC H§ 7K ¥ % RNA, #& | H A&
TaKaRa 23 F] RRO47A 3 % 55450 & 56 W 45 20 BR A 7
WSk TSI SO E B PCR RO AR 20 pl,
Hr SYBR Premix Ex Tagll 10 wl, I F #5194 %l
1 ul,cDNA 2 pl, 3UZEK 6 wl, K e & 4 09 B i R &
B TUOtE it PCR AL, N BT & . AR M 95°C
5 min,95°C 1 min,60°C 34 s,72°C 30 s, 3t 35 PMER,
L GAPDH R N 2, 2k HH 2°°T 35 31 5 P4HAL,
HMGCST T A ¢ B R [ N SRR 25 5 5 st HL 1 4
(OCT4) MHIPeE X Y HEF [ 2(S0X2) MG T4 f
FHE R T (NANOG) JmRNA AN ik, 519 i
RN AIBIHE I ST 1,

R FENTIWFS

Primer Sequences for Each Gene

Tab.1

S L5149 IEL

P4HAL1 5-AGTACAGCGACAAAA- 5-CTCCAACTCACTCCA-
GATCCAG-3” CTCAGTA-3-

HMGCS1 5-CCAAAGCTCTGTTAC-  5-AGTCCTCAGCCGTTA-
GTCTCC-3" GAAAAGA-3”

OCT4 5-GGAACAAGCCCTAAG-  5-TGCTGATATACCGCA-
GCAACT-3- TAGCTCAA-3"

SOX2 5-CTCGTGCAGTTCTAC-  5"-AGCTCTCGGTCAGGT-
TCGTCG-3~ CCTTT-3"

NANOG 5-GCTGCGAACAGTCAG-  5-ACCTCCCGTCCAAGG-
ACAGA-3° TAGG-3"

GAPDH 5-TCCCGTATGAAAGCA-  5-CCCATTTGGGTAGAT-

TCGTGG-3*

CAGGTAAC-3”

1.3.2  P4HA1 HMGCS1 & [ ik K . Ff 988 4 21

JEESFH LAY F IS, 60°C # 90 min, —HI AP 2
BEKAL . FPEERRIES W T HEAT PR MBS A R
1L P BEL T ) = R R 10 min, TN P4HAL
(abcam 7\ #), ab244400 ) . HMGCS1 ( abcam 2 ],
abh317626) & Fe e H A, 4°C vKAF 13 8, T N HRP i
Fr —H0,37°CHFHE 30 min, IR & ALY BEbR I,
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DAB 65, W H0BE T W8 Z FEA AL 20 LR A8 4, T
INITEARZR YLD 3 min, LML) 3 s, B L BEMG
KRR RS BRI IR, PHME Y 6 SR R 4.
et o o RE AT o R A2 o kRl et 3
4% s BT AREE LR 43 <5%3 0 4% ,5% ~20%11 1 4%,
21% ~50%711 2 43, =51%1 3 4, PHMEY 555
PR ARG AR T, 45 58 <2 Zr MBAYE, >2 23 JBHTE
1.3.3  Bfv7 . 7% ([ S W R 0 T 4 R (2020
Fi) Y BRiE, AR E RS HR PR, 6~ 12 4
ABEY 1R, LTS R G 8 Oy R A7, DTl
BEFET BT R 45 0 DT 2 2025 4F 2 H

1.4 Gtk SRA SPSS 26.0 A4 #rgdis . it
OB LA M S (% ) FeoR , 4L 1R LR X K
55 IEA 0 TR FORER H x£s 30K, 2 AR HEBCR
FHI ST FEAS ¢ K555 5 Pearson #H ¢ 28 2043 B i 4L 41
P4HA1 HMGCSI mRNA ik 5 T AH & FE K mRNA
IR B AH 5 1 ; Kaplan-Meier 14 #1 Cox [n] 14 73 #1 5%
i S M R A AE TS R R . P<0.05 H2ZES A S
ET-3'&

2 &% B

2.1 JESHHLSEA L PAHAL HMGCST T 1EAM
KA mRNA FIk b 5w g B 3 i 4 2
P4HA1 HMGCS1 ,OCT4 .SOX2 NANOG mRNA #ik1
=S 2R A G E L (P<0.01) , L& 2,
2.2 JEZHZd PAHAL HMGCS1 mRNA Fik5 TH:4A
FFE mRNA FRIKAIFSEHE  Pearson AT BN,
SN R G A0 41 PAHAT HMGCS1 mRNA A%
LA H1E OCT4 SOX2 . NANOG mRNA Al X ik &
SEIEA X (P4HAL . r/P=0.712/<0.001 ,0.685/<0.001
0.739/<0.001 ; HMGCS1 : r/P = 0.651/<0.001 ,0.711/<
0.001.0.764/<0.001) .

2.3 L S 40k PAHAL HMGCS1 EH# ik
L PAHAL 25 [ 3% 3k 0 T 40 M 2% 0 4 g s,
HMGCS1 3% 3k i T 40 Ml #%, g 41 21 b P4HATL,
HMGCS1 25 PR 5510 68.85% (84/122) .67.21%

(82/122) , @ FHE 55 8L 8.20% (10/122) .7.38%
(9/122) , ZRA G2 L (X*/P=94.762/<0.001
93.391/<0.001) , VLI 1,

Q A T I !
- \ - > 5
N e ]
. 3 - - N ») 52X Yot
R e LAY %}\m‘!
AR -ﬂ’:‘.ﬁ”'-*?‘?' -
Y5 4H L

1 SRS R 1S 55 LS PAHAT HMGCST
Ik L (e Ak, x200)

Fig.1 Comparison of PAHA1 and HMGCSI protein expression in
cancerous and adjacent non-cancerous tissues of nasopha-

ryngeal carcinoma patients (immunohistochemistry, x200)

2.4 JRHZF PAHAL HMGCS1 &5 A A E A i IR
SEHRE T A 25 5 TNM 4030 1T ~ IV 3 iy 28 0 o 58
HIREH A PAHAL  HMGCS1 /& 1 FIPE R & T TNM
ST ~ THI(P<0.01), W3,

2.5 JEHLF PAHAT HMGCS1 £5 11 F A% S i B
HIUG R SR R 122 ) 2 Bl 45 A PE T
38 ], 5 A AR A AR R 68.85% (84/122) , P4HAL
PHEZ 5 4E ARG AEF N 60.71% (51/84) K T FAME
211 86.84% (33/38) , 2 5 A1 Gi it 2% & X ( Log-rank
X2=8.154,P=0.004) ; HMGCS1 FAMEZH 5 4F Sk A 1F
4 59.76% (49/82) AT FATELLNY 87.50% (35/40) ,
Z A B U (Log-rank x2=9.018,P=0.003) , I
’l2,

R2 WA E RS AL SRALUT PAHAL HMGCST  THEARICHE N mRNA 5 L (ass)

Tab.2 Comparison of mRNA expression of PAHA1, HMGCSI1, and stemness-related genes in adjacent non-tumor tissues and tumor tissues

of nasopharyngeal carcinoma patients

M5 Bl P4HAI1 HMGCS! 0CT4 SOX2 NANOG
e 122 1.10+0.24 0.99+0.23 0.82+0.20 0.64+0.16 0.56+0.17
sl 122 3.17+0.45 2.88+0.40 3.05+0.52 2.47+0.37 2.33+0.45
¢ {8 44.831 45.243 44.210 50.142 40.642
P1H <0.001 <0.001 <0.001 <0.001 <0.001
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R3O LMEBEEALIT PAHAL HMGCST £ AR [F] i ARAR BUARFAE 4 22 52

[11(%) ]

Tab.3 Differences in the expression of PAHA1 and HMGCSI proteins in cancer tissues of nasopharyngeal carcinoma patients across different

clinical pathological characteristics

moH 15155 P4HAL fHYE(n=84) X2 1M P{H  HMGCSI FAME(n=82) X2 1{H Py
P51 % 80 52(65.00) 1.608 0.205 52(65.00) 0.516 0.472
kg 42 32(76.19) 30(71.43)
AEUE <60 % 40 24(60.00) 2.175 0.140 30(75.00) 1.637 0.201
>60 % 82 60(73.17) 52(63.42)
2 A S H 38 29(76.32) 1.433 0.231 28(73.68) 1.049 0.306
& 84 55(65.48) 54(64.29)
S B 2ET Ak s 26 16(61.54) 2.712 0.258 15(57.69) 2.837 0.242
etk (4r1EHY) 28 17(60.71) 17(60.71)
et (R bH) 68 51(75.00) 50(73.53)
AR (L 32 20(62.50) 0.816 0.366 20(62.50) 0.437 0.508
1k 90 64(71.11) 62(68.89)
TNM 433 I ~14 46 18(39.13) 30.417  <0.001 22(47.83) 12.594  <0.001
M-~V 76 66(86.84) 60(78.95)
W H 85 60(70.59) 0.394 0.530 61(71.77) 2.635 0.105
7 37 24(64.87) 21(56.76)
100 LIRS (P<0.01) , L 4,
2 80
~ R4 Cox [IHLHT B M A A7 TG B2 R 2
ﬁ 60 Tab.4 Cox regression analysis of factors influencing the survival
:‘\;’i 40} prognosis of nasopharyngeal carcinoma patients
4 B A AR B SEMH Wald{i P HR{H  95%CI
S N e
= TNM 43T~ IV 0.565 0.184 9.429 <0.001 1.759 1.227~2.523
0 1'2 2'4 3‘6 4'8 6‘0 P4HA1 FHTE 0.621 0.178 12.171 <0.001 1.861 1.313~2.638
W D HMGCS1 A 0.274 0.068 16.236 <0.001 1.315 1.151~1.503
100 3 3 it
5w SR LAY S ORI SR T L TR i
¥ 60 AT B ALYy 5, B AT EEARYE TNM 20301 55004k B o
H_,
Sl LIS 1 o TR0 0.5 e, % I 68 B A 5 U 47
o " TERR S, WATFFE SRR BT DL, 1R 0 % B
) 2 SR TS (A DR, X6 S MR (9 I R 12 9R Sl
0 12 21 36 48 60 PR HARERER L,
DIEROEY PAHAT J& 5 A5 52 AT 06 14 %) S 105 DU SR AR & 1

2 Kaplan-Meier [t £ 43 7 P4AHAL HMGCS1 #E [ 3535 % &b
M9 £8 A T A )

Fig.2 Kaplan-Meier curve analysis of the impact of PAHAI and
HMGCS] protein expression on the prognosis of nasopha-

ryngeal carcinoma patients

2.6 Cox [0 5 43 B S5 WA i S8 5 A A2 L5 1) 52 il IR 3R

DLGL R R A e AR & (1 =38T2,0=4
7)), LRGSR P<0.05 T H o B AR w7 2 N &R
Cox [P 73011, 4528 W7 . TNM 43 1~ IV ] PAHAL
FHE CHMGCS1 BHPE A 5% e S5 W 9 S8 5 A A7 )5 1

FeZ— FERINT AN BB 4 B S5 8R4, AR
SR R s BEAS TR AR T 50, S FE R Rk
5ROV s e IR A e e R gk
W, S o PAHAL 3k Thm , HAER S s 40 i
R CLEE 7S, b 2 012 W T U A Wk e
ARG ARBEIT R, BIRE 420 PAHAL £
I8 B, S R RS R NS D 2 R 8 28 P v 4
AILE AR I T A mRNA BEAT 43T, AT
TR K — 2 E5C PAHAL ik T, X748
AR 55 A E (AN B A R MR MR 45 R —
H,H S T PAHAL K3k BIRBLEIEA R 2 AL,
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St PAHAL P2 1A 6 I e i e 20 i 1 ver , R LA
SRRkt O A SR Y PAHATL LW RESZ
EB Ji 85 i fid (IR 1 1 B A Rk sh, ol s i R 1
KB {3 3 % 18R PAHAL B U0 A BESE P,
PAHAL i85 TP A OC I N 2 IEAH OC, #878 P4HAL
AT RES 54 S A s T 4 R PR I B, 2 S IR 9
MR it WFFE R, HRR BRI T PAHAT REMS LI
TEbREY OCT4 SOX2 fFE A, e 598 40 i T 210 i
FRVETE A, B A0 M (0 3T RS R 28 RE 1 L ARBFSE
KI,TNM 2001 10 ~ IV 3] PAHAL & A BHPE R T, 2
7~ PAHAL REMEAR UE S i ik J8 . WF SR B, 45 5
i PAHAL M3R3E BRI R s 2 7 1o D3R
KW R Wt {55 1% 38 B, 38900 s T MR AR
TE B, A1 32 96 200 P 085 B 686 UK b 9 X 530 PR s E 114
BN AR ST, PAHAL B 1 B 1 I o R
T 322 , 2 W] PAHAL W3R ACEA B T ITAl S0 5
BEMTUG, HIFHTEER PAHAL (YR IXGEME (L Ut
e TR 95 40 L T 4 AR P T 8, 284 i o 8 X TSR T TR
IPATHE, SRR E R R UGS . BEST R, B
PAHATL 1 1 2 I8 RE NS 38 o 175 98 40 BARE 182 A, 348 om
96 T 41 Jit AH 56 25 19 (SOX2 . 0CT4 1 NANOG ) ) %35
IS, 38 rbsd SR 52 R CD133" 40 i He 431, 8 58 g
R RE

HMGCS1 J& H 2 IR i 4% A0 DA i, 2 5 0 [ 1
ARG R 5 N N S A A EAE R
MBI SR A e r R IR, TR
JIE g LR S5 ME R HMGCST &3k ol Hige
i 1 i 20 R AR T B a5 5 L B ) B Ak, Ak b
R B R AR, 8 41 4
HMGCS1 FRik i, 55 BEA: 2 5 7 s 0 40 i v i) 40F
FEAE A, AW 5 o — A IE S B 0 g 4 41
HMGCS1 mRNA I A F . S th HMGCSI
FEIRZ IR B E U R B VRS . A 2R A B
SASIOAEE AT b R B A A G L K R i A G
fiti 2 AR 3K, 4RI AR E HMGCST (%5 S5, T80 w6 B 1t
JULEE 3 il / AKT 38 i, {2 a0k b & A= i i 0, A
WEFEH, TNM 43 B 11 ~ IV 49 550 98 J 3 HMGCS1 8
FEPE R R, IF H HMGCS1 33K 5 TP A L K 3%
IR TEARX, #78 HMGCS1 2635 1l RE il 115 5 T 40 if
FEMHETE B, (2 2 S MR g ) P a2 e R 2 3 e LR
TP UE S, HMGCST B8 38 128 3800 g 4 i rp B 720G
P IG5 B, 2 2 9 ke B 5 o 8 T 200 i I A 1)
8 (R 9 20 B A S A, 158 5 bR 200 e o AR %
fig 12 AEFZE T HMGCST BHE 4 S M o H % TS

9% HHLHI AT RE R HMGCS1 (926358 RE i R Tl ik 7
RITIITR, FEURE ARG . A 28RS, s
I L5 H A9 HMGCST 23k 1 18 BE 9% 12 1k i 78 440
0k S [T = e Dl VAN L AR T N A D N R S A
007, 14 iR TR o) BT AR BT R 2 A Y AL T T 24
PE AR I HMGCS] 251K RE A% 1 Ak AR
ML) 6 BOR T SR A F5 46 HMG g A,
SR B S50 240 G TR VR T R HROE B 1 HMGCS1
REMS R UHAYT TP RE >, BRIk, HMGCS] m] gl
iof FE IR AN AL T A M AR S AL A 2 PR
Ji& B R BT T RERG BRI PRI TTROR , AR 5T 1
PRZ HMGCS1 46l 770 4 S W 93 v %) 15 6 I DR o2 FH
. A BF 52 v, 808 9 20 41 f PAHAL mRNA 5
HMGCS1 mRNA ik 2 IEAHSC, H R K AT RE & P4AHAL
30 S T R AT AR HMGCST B 338, 410 i 5 MR e
AR BT 1Y 2% A 8 0 Je 200 0 438 4 A /) LR A JRE 11
AL EERS  PAHAL/HMGCS fli AT 6 f2 S W i b 73 0F Jre
BT
4 & i

25 bR, B T PAHAL HMGCS1 ik FHis,
5P HE R 35 B TNM 237G 56, JE1EAh S 0k g
T B AR &8 . ARSI Z A TE T & B 5
JEHh PAHAT HMGCS1 Rkt 5B A RALET)E
A5 $E78 PAHAL HMGCS1 W] GE i i< 412 F T 40 it 4%
PEIE I, A2 2 S5 il i b g 2 e SR W TE IR e A8 T s
PR ARFRAIEEA R ZAL WP T 5 i
P4HA1 HMGCS1 355 A G R 0 AR S 1, (H
FERR) oy FHURI 75 AT 3 — 20 0 Al 52 30 ok #b 7R
58, W — 2B IR RGN 2 SR ny rT Sk | (153
— 5T,
F 57 2R AT Ve 75 IO 5 vh e
1 itk A B

IR A ARk S E T ) RS R B WE ST, St
WFFCa B, 18 SIS 38 SCAH s 3 & AR I BF ST ) B g
% BFE LR, B ICSE A BT T 3T 4830 ; At i . SCHE
SER R BRI TR B e SCHESE
5% 3Tk
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Vb wl b eE 2 A DR R BROBE R TCE AT ZhEE LR Ak

KN R RS 5 2 A & TLR4/NF-«B 3 1% 11 5% 1

T FA TR IR IR A AT IR

FEWH . WA DA EEZERMIILI H (W12023M024 ) ; KADRBHEDH (202210005)
TEH M. 430014 BRI, KIS B EEBE B AR (A BT ATHL AR SR AHE) |, ARk (e
SWEES . 118, E-mail : fukai616@ 163.com

[# E] HH HFEZVWEMb(ROX) X 2 BURKF (T2DM) K BRI AT Dhfe 2 v 5L AT I B i 35
B Toll FE3Z 1A 4(TLR4) /1255 5% [ F-« B (NF-xB) B HUSEN . ik F 2024 4F 8 J1—2025 4% 1 A KITALIE BE
Besh W) S i = AT S0, T2DM K BRI 25 Mg e A AR s e S e TR A P 22 3 A5 T2DM R BR 60 R Bl L
B RIE ST B ROX AR 20 (12.5 mg/kg) ROX H17l 44 (25 mg/kg) ROX &5l 4 (50 mg/kg) (FhAR
WKL (200 me/ke) , B4 12 Ko S 12 HUIE R K RS T 538 1Al MR 37 BB A — YR P e S A SR K AR v BB, 4%
LT AHN T8 J, 4 1 B AR A AUk T oK BRRUBE il AP REFE b , I 2 T8 450 IR ey W VR ASH ) i 375 42 44
HF 7K HE Y& (0 RIHET O Yo (00058 JH2H S0 B 27 T i 105 35 AR 2R 1 B a1 A6 JF 41 41 TLR4/NF-«B 3 B& 7 1 3=
ik, BRSSO K R S50 0L, TR S s, B B s i A K A g 20 @, g D7 & R
BEE, B2 B I (FPG) (25 BB & (FINS) | JB 5 RALHUHE 2 (HOMA-IR) | SUIEEE(TC) . =Bt H M (TG) |
R B B A5 1 E 18] B (LDL-C) (N & R B AL Fe B B (ALT) (R 1T & AR A AL B B (AST) 4880, C-I W 8 M
(CRP) JMRIRFER T -a( TNF-a) I ZE-6(11L-6) JFLHE! TLR4 B ARk NF-kB p65( p-NF-kB p65)/NF-kB p65 3 [
Feh Tt % B B AR 1 IS (HDL-C) FEAIR (3 P<0.01) ; SR RIAT LA, ROX I H Lo 70t 4 B R iR — R XU
K ERAFH LA W % A P A 21 T AR sl Mg i 3 AR AR B2, ELIlL S FPG \FINS \HOMA-IR | TC TG ,LDL-C
ALT AST JF#5%0 .CRP \TNF-a . IL-6 iF£ZH 4 TLR4 p-NF-kB p65/NF-«kB p65 K 135 %4 , HDL-C T+& (3 P<0.01),
ROX % . & HI4H 17E FPG FINS .HOMA-IR .\ TC . TG LDL-C ,ALT ,AST 45 %( .CRP .\ TNF-o . 1L-6 T 412 TLR4 .
p-NF-kB p65/NF-kB p65 £ FH F ik FEAIRFR B & HDL-C /3 F2 B 52 0500 Ao M (33 P<0.01) s ROX =557 i 2 ke —
FOBUIRAE K FRF A S AT AR, 4 T 1, T 40 I P A 40 (o T RRUAH T, BB U &5 R s e I o B I, I At
br S BEFe bR M6 R AER T TS TLRA/NF-kB # JK R 1k 2 R G2 L (P>0.05),, &i ROX fig
g T2DM K RUBEBRACIE ol BE B R M, s 48 I 2R S BRI A5 AR i 5 8, Rl TLR4/NF-«B 18 #

[X8iR] 2 BRI ; B V0 al s BERR QI s I IERE T 35 A1 Toll BESZ 4K 4/ 4% 7, SR F-«B K ; KR

[FESES] R587.1 [ SCEkFRIRES] A

Effects of roxadustat on glycolipid metabolism and liver injury in type 2 diabetic rats via TLR4/NF-kB pathway Shi
Xiuzhen™ |, He Yan, Xu Shen, Guo Aili, Fu Kai, Tan Jinmei. " Department of Nephrology, Changjiang Shipping General Hospi-
tal, Hubei,Wuhan 430014, China
Funding program: Hubei Health Commission Research Project (WJ]J2023M024) ;Science and Technology Project of Yangize River
Navigation Bureau(202210005)
Corresponding author: Fu Kai, E-mail: fukai616@ 163.com
[ Abstract] Objective To explore roxadustat' s effects on diabetes-associated metabolic/liver dysfunction. Methods

The experiments were conducted at the Animal Laboratory of the Changjiang Shipping General Hospital from August 2024
to January 2025. T2DM rats were induced by feeding high fat and high sugar feed and intraperitoneal injection of streptozoto-
cin. 60 T2DM rats were randomly divided into: model group, ROX low dose group (12.5 mg/kg), ROX medium dose group
(25 mg/kg), ROX high dose group (50 mg/kg), metformin hydrochloride group (200 mg/kg), 12 animals in each group; anoth-
er 12 normal rats were given normal feed for 8 weeks and normal saline was injected into the abdominal cavity as healthy con-

trol group; each group was given corresponding intervention for 8§ weeks. Automatic biochemical analyzer was used to detect

<
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the blood glucose, blood lipids and liver function indexes of rats, and the liver index was determined. Serum inflammatory fac-
tors were detected by enzyme-linked immunosorbent assay. Liver tissue histopathology and fat accumulation were observed by
hematoxylin-eosin staining and oil red O staining. The expression of TLR4/NF-kB pathway protein in liver tissue was detected
by western blot. Results Compared with healthy control group, the liver tissue structure of rats in model group was disorder-
ed, the morphology of liver cells was changed, lipid vacuoles and large orange red areas appeared, and the degree of fat accu-
mulation was serious; serum fasting blood glucose (FPG), fasting insulin (FINS), insulin resistance index (HOMA-IR), total
cholesterol (TC), triacylglycerol (TG), low density lipoprotein-cholesterol (LDL-C), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), liver index, C-reactive protein (CRP), tumor necrosis factor-a (TNF-e), interleukin-6 (IL-6), the ex-
pressions of TLR4, phosphorylated-NF-kB p65 (p-NF-kB p65)/NF-kB p65 protein in liver tissue were increased, and high
density lipoprotein-cholesterol (HDL-C) was decreased (#P=12.983/<0.001, 10.640/<0.001, 19.194/<0.001, 16.195/<0.001,
17.406/<0.001, 17.660/<0.001, 14.805/<0.001, 13.273/<0.001, 9.039/<0.001, 10.590/<0.001, 16.086/<0.001, 20.255/<0.001,
22.789/<0.001, 14.976/<0.001, 9.824/<0.001). Compared with model group, the rats of ROX low, medium, and high dose
groups and metformin hydrochloride group showed significant improvement in liver tissue lesions, reduced orange red area in
liver cells, decreased degree of fat accumulation; serum FPG, FINS, HOMA-IR, TC, TG, LDL-C, ALT, AST, liver index, CRP,
TNF-a, IL-6, TLR4, p-NF-kB p65/NF-kB p65 protein expression in liver tissue were decreased, while HDL-C was increased
(F/P=37.001/<0.001, 34.685/<0.001, 99.532/<0.001, 101.881/<0.001, 120.663/<0.001, 105.021/<0.001, 61.833/<0.001,
48.872/<0.001, 37.652/<0.001, 36.541/<0.001, 69.113/<0.001, 86.194/<0.001, 66.174/<0.001, 63.913/<0.001, 27.611/<0.001).
The degree of decrease in serum FPG, FINS, HOMA-IR, TC, TG, LDL-C, ALT, AST, liver index, CRP, TNF-e, IL-6, liver tis-
sue TLR4, p-NF-kB p65/NF-kB p65 protein expression in ROX low, medium, high dose groups and the degree increase in
HDL-C were dose-dependent (F/P=19.952/<0.001, 18.082/<0.001, 48.212/<0.001, 63.192/<0.001, 88.165/<0.001, 66.031/<
0.001, 31.735/<0.001, 27.221/<0.001, 22.784/<0.001, 22.072/<0.001, 40.682/<0.001, 48.306/<0.001, 39.842/<0.001, 44.825/<
0.001, 14.002/<0.001). The liver tissue structure and morphology of rats in ROX high dose group and metformin hydrochlo-
ride group were similar and tended to be normal, the orange area of liver cells was similar, the degree of fat accumulation was
most significantly reduced, and there was no statistical significance in the glucose and lipid metabolism indexes, liver function
indexes and liver index, inflammatory factors, and TLR4/NF-kB pathway protein expression in liver tissue (P>0.05). Conclu-
sion Roxadustat ameliorates diabetic liver injury by modulating glucose metabolism and TLR4/NF-kB signaling.

[ Key words ] Type 2 diabetes; Roxadustat; Glucolipid metabolism; Liver fat accumulation; TLR4/NF-kB
pathway; Rats

Wl DR I S 42 BK 0 R I = B9 0 2 —, 90% ~ %F ROX %f T2DM % TLR4/NF-xB i [ [

95% 1) | & A 2 BUME R 9 (type 2 diabetes mellitus,
T2DM) , i3] 2045 4K 23] 6.93 ACHAF N, ™ H
Ho MBI, FECRIERR I T2DM 5
WERR AR ZEALA ¢, & ad ft vh 2 S BUR B R
(insulin resistance , IR ) , ) B 58 28 bl A1) FH B i LA S I
PERFR . WF5E & BE T2DM S5 AERE S o i S AH G
AL 2R T B U, ] 5 1 SO Y
TR R IR IT T2DM 1Y SR i 2 — 1 B b ] i
(roxadustat, ROX) 7E Il PR 3= 22 ] F iR 97 32 LA , s
PRI F PRI, ATRFFE R I, ROX AT UG - SR A
BB R A5 1 A 1 i 65 2 45 B & Toll
FEZAK 4 (Toll like receptor 4, TLR4 ) /#% %% 5 K F-«B
(nuclear factor-«kB, NF-«kB ) 1 % 2 5 R 4 5 W AH /Y
22 B P 22—  BIFSE R BLA ) 128 % AT LA 250 PR
ANERRE AR B AL R N, T2DM & Tl
B, ROX T LA 35 28 M S 7 of 1) 1l 48 4 49, (H

b PIASHIFFE EE ST T2DM K BB 453+ ROX %
T T2DM K B4 8 B8 AR 08F . G 7 & XL )2 TLR4/NF-
kB 3 A2 IR , SA T2DM B3R 97 H 48T A0 25 90 i 5,

B,
1 MB5HE*
1.1 #R (1)3h#).SPF Zlfitt SD KRR (12 JAi# .

TR 374 ~398 ¢)80 H, I H )M W AE MR A BR
TAE A E] [ B ) A 77 VR FTIE S . SCXK () 2024-
0070 ] , ZEMIXHRE 57% ~ 64% iR J¥ 23 ~25°C G/
(12 h/12 h) (50 T X R BREE T I 3%, AR SE 5
A KTz B s B S B2 DY 2 4o (1.202407-03)
(2) 25950 . 2 Vb b i 3 (k5 20240116) 14 [ B
T () B2 R T R AT RS B 3R = H AU
(4145 20240215) 1 H K BFRK K20 A R A 5
e R (L7 55% @A AL, 119% 541, 22% FERE
3%H[E B, 9% & ¥ by, #it5 HG-1417) B MR A R
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(#t55 HG-2194) FR R ZE 4L (HE ) Y a0 & (it
5 HG-1605) JHZL O il & (fit5 HG-1713) (&
F A (HiE*5 HG-1902) W [ B 1 fe iz A PB4 2
Al C-RWEE H (CRP) (41675 A1089-R) | fif 83 34 5L [
F-a( TNF-a) (#t%5 A1138-R) .+ FE-6(1L-6) (Hit5
AT106-R) BEHK G220 B ( ELISA ) 18050) & L3P f — 9t
(Hit%5 A1427-D) g A 5 5 EL A W R A A R IR
TLR4 (#it 5 ab8376) | i 12 ft. NF-kB p65 ( p-NF-«B
p65) (L5 ab239882)  NF-kB p65 (L5 ab246347) .
B-WLEHEE 1 ( B-actin) (Hit5 ab14691) Ho 5 BEHLIR I F
ZE Abcam A H], (3)XAFRA 4 ASAEML (B
iMagic-V7) F#tr 1 ( #5 Thermo Varioskan ALF)
% WAL (F5 NIB400 ) Y9I [ VT D i e R 97 B4
Sl E ARG RS (B G Box chemi XX9) W HJ™
R RH L A E]

1.2 SZE 5 T 2024 4F 8 H—2025 4F 1 HLERKIT
Wiz Sk B Bt s ) S0 3 2 AT SR

1.2.1 54 .SD KR LA SRR =i Rk 5% 8 Al
Ja R BRES & 12 h W8 — UOPE T S B IR A T R
(30 mg/kg) , 1 JEJ5 XF 28 I MBE (FPG) #4700 5 , T2DM
KR BRI FR M FPG =16.7 mmol/L" , Ji 2y 7 452
T2DM KE 60 H (3t 68 HRK S S, Hrbr 5 HARKL
FOR 3 R 2 Hh T R R T LABIRR ) , REHLET
Fe o B AL ZH ROX AIGF & 2H (12.5 mg/kg) \ROX
HrFHE 2 (25 mg/kg) JROX TR 741 (50 me/kg) ERFR
T XUARZH (200 mg/kg) B4 12 HUOM D BEC12 B
IEH KA T 8 Ja () e pek M S s — M e 33
A FRERIK (30 mg/kg) VE Xt R4,

1.2.2 #2570 E S ROX i (12.5 mg/kg) . H
(25 mg/kg) 1H (50 mg/kg) 7)1 2H 43 1] 4% HEof oy 511)
5T KB ROX ME H (ROX A B £ 7K AH 7 e i B e
JEA R 1.25.2.5.5.0 mg/ml A IR B ik, A
10 ml/kg) ', EhR — F UATZH (200 meg/kg ) 4 8 X
o7 ) e R P R BR (R R — H U A BRER AR 7 T 1 1
WeHE A 20 mg/ml FITREVE, HE B AL 10 ml/kg) M,
PRV FXT B 2H K B 25 T A= # 4R 7K 10 mlzkg #EH
BER TR, FR2E 8 JH, 2R JC K RET

1.3 WS bR 5 vk

1.3.1 ifwE i fg D BeFE ARk I . 45 25 45 0 )5, 2%
B8 h KR FRURERE (55 mg/kg [N B b -4 s 78 5
J& S BKBUAL 5 ml, 2.0 PR B LT - 70°C R A7 1F
W, BG4 B sh A ARG A2 17 FPG &5
HE R 2 (FINS) B HEEE(TC) , =B H M (TG) &
5 R AR 1 E [ B ( HDL-C ) A% %% )3 5 28 1 I [#] pi

(LDL-C) \NRARAELF A (ALT) | KT R RAHE
AL (AST) 7K 7, 1155 g &5 R AT 48 £ ( HOMA-
IR) = FPGXFINS/22.5 .,

1.3.2 AU SR B0 F85 K BURFH 2R
J i, IS A5 = I 5T /AR BT 1 X 100% , Fifi J5 4121
JHT HE JMZL O YL (o FN 2R I Ep i AS N

1.3.3 M3 R M P 7K A B B 348 1 3 DA ELISA
et MR A & Ud B AR I I CRP ., TNF-a, IL-6
KF

1.3.4 HE ZL U5 20 80 #2228 4k . F 41 21
VRT3 =38, — P ZUMA 4% 2 5
P [, oSS, ] SR BE I OK IR S a3, U0 %
HEOHE e a3 0 & Ui i r e, S B s
i,

1.3.5 M4 O Y AR LU I & FL. 5 — & T
HA MRPEhLL O Y il & Ui B T 4L, 70% &
BSR4, KU s ™ SRR I A PR O

1.3.6 SR ER Al 20 21 TLR4/NF-«B 38 [ 8 1
FIR R R I SIS 5105 U8 N 2R 1 24 oxt
SAEHH TR R E RS (MR L)
XPEE AT AR LK e AR Wt A A AL BR B S
YRR A TLR4(1:1 400) .p-NF-kB p65(1:1 100) .
NF-kB p65(1:1 100) .B-actin( 1:1 700) —$i,4CHFH
R, Tris- 28R 2 R VR JS , N A E TS 40 (1 :
3300),37°CHFE 2 h, WREE R, TEARG RS
A IR RE PRk,

1.4 Siil=toik  SRHA SPSS 26.0 #4754 4
Mro IEASDAHHRERLL xes Fon, 2] FLEH
PRIZETJ7 22007, AL 1R I L3 LSD- A 36, P<0.05
REFAGIFEE L,

2 &% B

2.1 ROX Xf T2DM KRB 52 5 X B2 L
B BRI I3 FPG FINS .HOMA-IR T} (P<0.01) ;
SRR A, ROX AR v 70 2H % kiR — WY BUIR
ZH 1ML 7E FPG FINS (HOMA-IR [ ( P<0.01) ; ROX i .
o ERIE M FPG  FINS HOMA-IR 4K I A% (F/
P=19.952/<0.001 . 18.082/<0.001 ,48.212/<0.001 ) ;
ROX EHIEA MG FPG FINS HOMA-IR 5hfiz —H
WU e 22 S o ge 28 L (P>0.05) , L& 1,
2.2 ROX Xf T2DM K AR A2 5% 4 te
& BERUA 1% TC . TG \LDL-C JH& , HDL-C F&{% ( P<
0.01) ; SR Hedse , ROX A A s 7 i 4l S 3R iR —
F XU IfiL 3% TC TG LDL-C &Ik, HDL-C F}7& (P<
0.01) ; ROX Ik . H @ Al 417 TC TG\ LDL-C KX
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[ A%, HDL-C K X 7t & ( F/P = 63. 192/< 0. 001,
88.165/<0.001 .66.031,/<0.001 . 14.002/<0.001 ) ; ROX
E AR I TC TG HDL-C \LDL-C 5% 2 — H 3UIR
HIbE 2T LRI E L (P>0.05) , L& 2,
2.3 ROX X T2DM K U T g 46 i B H-ig B0 52
SRR e #, BORLAH T ALT AST 38 507
(P<0.01) ; SHRIZH LA, ROX I P i 00 4l J 5k
iR — W XUIRZE I ALT (AST BT 4550 AK (P<0.01) ;
ROX ik . 40 ML 7% ALT  AST P H0IK R FAR
(F/P = 31.735/<0.001,27.221/< 0. 001 , 22. 784/<

R 1 AHRRBRCBE R L

0.001) ;ROX &7 4L MG ALT, AST 48505 #h ik
SN ttiﬁ%#%%ﬁM%X(Pw 05), W% 3,
2.4 ROX X T2DM K BT R MR FH5m 55X
WRZH [b A, A0 2H 1M 3% CRP . TNF-a IL-6 F+ 7 (P<
0.01) ; SHRIZH s, ROX K S Fl g Je ke —
FFOSUIRH 1L %5 CRP \TNF-o 1L-6 F& ( P<0.01) ; ROX
% R A IS CRP  TNF-o  IL-6 MR IR FEAK (F/
P=22.072/<0.001 ,40.682/<0.001 .48.306/<0.001 ) ;
ROX &7 & ZH 117 CRP \TNF-a | IL-6 532 — HBUIK
M EF TR E L (P>0.05) , L% 4,

(xs)

Tab.1 Comparison of glucose metabolism indicators among different groups of rats
45 n FPG( mmol/L) FINS(mU/L) HOMA-IR
Xt BRA1 12 5.31+0.45 20.94+2.25 4.94+0.61
HEAIH 12 23.49+4.83 30.31+2.06 31.64+4.78
ROX ik 7l =40 12 17.76+4.27° 27.41+1.97* 21.64+3.92°
ROX Hi5fll 4 12 13.94+3.14% 24.98+1.85% 15.48+3.03*
ROX =74l 12 9.28+2.11% 22.55+2.11%%¢ 9.30+1.97*
R R — FSUIREH 12 9.07+2.06™ 22.06+2.14% 8.89+1.83%
t/ P REBIYL5 % I RIME 12.983/<0.001 10.640/<0.001 19.194/<0.001

F/P T4 555 2 a] (&

37.001/<0.001

34.685/<0.001

99.532/<0.001

SR R, P<0.01; 5 ROX fRFIHEA HLEE, " P<0.05; 5 ROX P4 3R, © P<0.01,

R2 SUARBURBHR bR L

Tab.2 Comparison of lipid metabolism indicators among different groups of rats

(xs)

4B n TC(mmol/L) TG ( mmol/L) HDL-C( mmol/L) LDL-C(mmol/L)
pagiist| 12 2.03+0.35 0.41+0.08 1.43+0.26 0.63+0.08
TERIZ 12 7.16+1.04 4.050.72 0.6420.10 2.51%0.36
ROX fi&7 40 12 5.19£0.66* 2.72+0.41° 0.86+0.12° 1.86+0.29*
ROX mfil 2 12 3.77+0.54 1.95+0.33% 1.01+0.16* 1.39+0.24%
ROX Bl 12 2.56+0.51% 1.01£0.15%¢ 1.22+0.21%¢ 0.80£0.11%*
ERIR — H IR 12 2.49+0.47%¢ 0.96+0.12% 1.27+0.23%¢ 0.84£0.12%*
t/ P HETRY2H 55561 HR 20 [A] {E 16.195/<0.001 17.406/<0.001 17.660/<0.001 9.824/<0.001
F/P T 20 5 AR 2 [ 101.881/<0.001 120.663/<0.001 105.021/<0.001 27.611/<0.001

T AL AR

R3 AU IIREE bR B8 B LEL

Tab.3 Comparison of liver function indicators and liver indices among different groups of rats

,"P<0.01 ;5 ROX R4 iR, P P<0.05; 5 ROX HilE 4L Fuiz,

“P<0.01,

(xzs)

45 n ALT(U/L) AST(U/L) 5% (%)
XF R ZH 12 26.37+4.04 19.24+4.11 3.19+0.28
HERIZH 12 65.63+8.25 47.36+6.08 4.38+0.36
ROX &5 2H 12 52.47+7.17* 38.25+6.17° 3.99+0.29*
ROX 4] 12 43.15+7.02% 31.19+5.24% 3.64+0.25%
ROX 7l 12 31.44+5.03% 22.35+4.29% 3.31+0.19%
R — W BUIRH 12 29.98+4.76% 23.08+4.05%° 3.26+0.21"
t/ P 1Y 2H 5550k HR 20 [a] {E 14.805/<0.001 13.273/<0.001 9.039/<0.001

F/P i 55 R 2 a] {E

61.833/<0.001

48.872/<0.001

37.652/<0.001

. HRER

14 Lh 82, * P<0.01 ;5 ROX

|4 F A2, " P<0.01; 5 ROX Hi7

A, P<0.01,
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Tab.4 Comparison of serum inflammatory response factors among different groups of rats

45 n CRP(mg/L) TNF-a(ng/L) IL-6(ng/L)
Xt BRAL 12 5.03+1.06 31.06+4.25 22.67+3.05
HEAIL 12 14.04£2.75 82.63+10.26 74.21+8.27
ROX &5 2H 12 11.12+2.60* 65.84+8.33° 58.45+8.33%
ROX il 12 8.45+2.09% 54.29+8.01% 45.09+6.74*
ROX =7l 4l 12 5.61+1.12% 38.91+5.29%° 31.05+5.01%
LR P XUIRA 12 5.82+1.15"° 40.27+5.07% 32.26+4.98%°
1/ P RRRVZH 5 %) B ] i 10.590/<0.001 16.086/<0.001 20.255/<0.001

F/P i 555 2 a] (&

36.541/<0.001

69.113/<0.001 86.194/<0.001

T SRR IE, * P<0.05 ;55 ROX R FI 414, P P<0.05; 55 ROX HFIHE 41 L%, P<0.01,

2.5 ROX Xf T2DM K FUH-2H 20055 B 27 K i 1 &5 AL
SN HE Y25 9 R R B2 K BUIF4H 4L 454 5
H M RLHES ) R, oK DB oS 3 5 45U 2 KRR
HAEERIZEL , FF A0 25 02, o B0 AR 0 25 30 ; ROX
I R AR e 2 R R4 45 A i o 7 ) 4 R
U I s ROX 391 e 4 RN R i — P OUNI AL K FRUF 2 2 25
A HGEE BT IER WA 1,

TMEL O Yt n] LU 41 H B 5T v i 22 I R A 41 64
o B 2H A BRI 400 B v R & Bt AR A 40 0 AR TR 4 K
SR A rf o B K R G 40 €, BRIV B 35 RO ™ o
ROX I Hv | e 711 2 2H K BRUFF 4t A rh A 41 5 Tl R B o
FRI et 3 KB /)N BB 7 2 FRRR BE B W 4% ROX
o 7 2E AR TR FE UL K U 4 e o s 21 v A
AHIET , B RE  3 RRVRE FE sl dc A i, DL 2,
2.6 ROX Xf T2DM K FRAF4L4! TLR4/NF-xB 3 [ 1)

' ROXH 74

ROX/H 4

RN 50T R b, AR A 4140 TLR4 | p-NF-xB
p65/NF-kB p65 # [1FRETHE (P<0.01) ; SHAIZA [
B ROXAIE P ) 2 A R b iR — SN T 21 241
TLR4 .p-NF-kB p65/NF-kB p65 % 1 £ ik FE K (P <
0.01) ;ROX ik, ", & 5 i 41 JF 41 21 TLR4 , p-NF-kB
p65/NF-kB p65 2 [ % 5 K AR (F/P = 39.842/<
0.001,44.825/<0.001) ; ROX =542 20 fF 4H 4! TLR4 .
p-NF-kB p65/NF-kB p65 & 1%k 5 R — H BUIR4
b2 R TG F = XL (P>0.05) , WK 3 %5,
RIS 5 B

T2DM 19 4 J AL il 1 A 52 4= B, EH AT IA b vl fig
SRR G ZEELE | A i I B B 195 3 R G, JFFDE g
BSR4 A E SRR M N Y A TR
SR A T2DM B9 B R RN T2DM BE iRk £
FEAENERE RN AETERR B ZE LB S, TC TG \LDL-C

b — XU 4L

TE 2L K BT 7R R T AR 5 B (355 Sk B /s S I B s
1 A5 RBUT U0 B2 28 f (HE B3, %200)
Fig.1 Pathological changes in liver tissue of rats in each group (HE staining, X 200)
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L&)

LS

ROX/E &4

2 FARRUFHLUENTE (LT 0 Qe x200)

Fig.2 Fat accumulation in liver tissue of rats in each group (Oil Red O staining, x 200)

TLRA S S S S s - 61 <Da

DNFTID p6> s— - S ——— 50 D2
NF-B p65 ------ 52 kDa
Proctin S S - O -

A B C D E F

TE: AR AL; B A AI4L; C.ROX R £ 415 D. ROX Hv3] it 41 E.
ROX w7l 4 FL AR R — /I SUIRAE,

3 UK BUF4121 TLR4/NF-«B 3 8 1 E1i5 [
Fig.3 Western blot images of TLR4/NF - k B pathway in liver tis-

sue of rats in each group

x5 BAKRFBIITHL TLR4 p-NF-kB p65/NF-kB p65 & 13
By Rt (xs)
Tab.5 Comparison of TLR4 and p-NF - k B p65/NF - k B p65

protein expression in liver tissues of rats in different groups

. -NF-kB p65/
i n TLR4/B-actin pNF_KB ;’65
o BRZH 12 0.21+0.04 0.33+0.06
REAIL] 12 0.98+0.11 0.9120.12
ROX fik 1 2H 12 0.81x0.09* 0.79+0.09*
ROX il it & 12 0.67+0.06* 0.63+0.08%"
ROX w74l 12 0.55+0.06** 0.49+0.06°
R AU 12 0.53+0.07%° 0.46+0.05°
o/ P A5 R 2H 5 0F RE 41 ) 1 22.789/<0.001 14.976/<0.001
F/P T2 5 A 8] 66.174/<0.001  63.913/<0.001

L SRR A, P<0.01; 5 ROX R &40 14, P<0.01; 5
ROX Hifl 4 b4, © P<0.01,

AT, LA PR B ) HDL-C /K F FRAIG, 554
Ji & AL, DT Jon 2P A4 4554 R Bk YA F T2DM
FZER MU 0B KT R 7 7 AR S S 2 T
Z %, FEIR AR SEAL T B I 5 IR 0 AR &
ALT AST 8 HFt e o 0 A48t bR e 1o AR
WFFEHE ST 1) T2DM A7 BB | s DI g 48
B RN T8 AR X B M K B 2 5, HDL-C 8%
fa R U SRR A%, B T2DM K B2 & A e | B
W PR R i, 2RI T2DM K B P R AR I 35
AL, e S8, HAEREE S 1 SO Fi 20 25 351 43
KRR &R,

T2DM 36 Y7 35 2230 o 8 15 0 AR A S 7, 34 5
WERE R FI e 7, FEAIk HOMA-IR , A I ok 38 1 i 4 1 25
BLBLG S BB W ROX X B R A 56 9F &
B AR, ROX BE f% 4 7 LA 5 18 15
SE TERR R B B s 0 LIS 8 DR 9 400 1) I 483 473
FUHE PRI 13 A 32 400 A58 (YR T T Sk 44
FIRL R Mikinen 257 58 & BL, ROX 1l 8 45
T2DM /) 5L 26 4 A 18) S b I A, 2035 HOMA-IR,
Fang %5V WF5E 8%, ROX BEE 10 1 .0 WL 20 it o 98
N VAR R, 3 17 oA 0 s /N RO L 3 . AR
ZEH R T2DM A B2 ROX K b i Fi4 T 1Us i
I# FPG .FINS HOMA-IR .TC TG .LDL-C (ALT ,AST JIf
F540 .CRP | TNF-a \11-6 5 7] s AR 1 P A, HDL-C 2
F R T, HF A0 28 W 58 475 FF 240 B s
B TR B D8 s ROX. /3 7 e 2 AR e — W OBUIR A A
RORAHIT . ASHIF 5045 R 5 1 i i 25 R AL, P8R
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ROX A3 T2DM K ERUBERE A 2 D fg , 9 i) 58 1
FNE WA 2 2 B T A I I & R A A B R
AEJE ROX AEAE I o 9 28 WA MO e Ak 1 AR | 0 ]
T A R M B SR R N R HE R I AR A VR

TLR4/NF-«B i@} 2 5 T 05 IR S HIT R AE 1) &
ARk R ST R B, W TLRA/NF-kB 38 B 7
PERE 5 9% i 98 M RN, ok 35 0 PR B e K R E i
15i1%1 . Zhang %5 35 & IR, TER TLR4/NF-«B 18 I%
AT VRORE R AC I ZE AL, 100 A 28 AR A SO, DT 28 Fife
PRIGINEN B iG A WF 58 SR, 9046 TLR4/NF-xB 15 5
6 PR T 0% U 2 e R DD PR /D BRI 2R 1 s 1o A
B AL, AL R & B, T2DM K LU 41 41
TLR4 .p-NF-kB p65/NF-«kB p65 25 [ 7 15 %5 {8 B K B
B T+, 28 ROX 115 K FRUF41 41 TLR4  p-NF-kB
p65/NF-kB p65 £ 1315 B i B AL, ROX 7] 4 4 =y P
AR BB i 25 B ROX X T2DM K BB IR X35 T
It RSN ERE 5 3 AR el s8R T e 5 4 o)
TLR4/NF-kB il 4 56 , 5 REFEAF T4 R —5 27,
4 & i

Zg F T % TLR4/NF-B 3 1% 4 170 i) 75 FH 7T g
J&= ROX Mt T2DM K BB A AC ) D g B 51
INF, Pl 2E 2 R 405 A s 1D AR B AR T BL . A
SR ROX JAYT T2DM $2 43t 1 25344, JT 01 204K
%5 T HHMLH . [AAHEE TLR4/NF-kB 38 J& B0 7347
PRIZ 5200 & AR 5T A JE 2 Ak, LLUJS ¥ 4T TLR4/
NF- B B0 71 52 85, iF — A0 W1 ROX ¥t T2DM

AR FIBIL
P3RS A VR P W JCA 4 2
1EE T A

B FHAA TR SE I 58 MR, SR oY AR 18 SRS
T A 5 HFSE R, o il B e 1 SCH A 30 & AT
AT4 T R, BORME AR IR SUIB L 3% 2 A T SE
2N
Sk
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FETH . K B RFIAES (81774362,81303004) 5 Wi m 44 B SRR 5643 (2018])2290) ; K VDTl H ARFIA 3 4x (kq2208187) E|
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(# ZE] B# W RAMEBRE AT T 1(PRCL) X BB B T8 55 U0 SL0R 240 1 19 58 5 0
MR, Fik 2023 4F 4 H—2024 45 1 HTEWIR P B 2 K2R B2 B S I = EA 75050 . (BRI AUTT (PM) Ak 35
AR KBRS ks 4 AR 3 7 , T P R B YL 9 PRCL S 3858, SCIR 21 B 4% i A 2 4R 4L (OE-NC 4]) |
OE-NC+PM 4 3135k PRC1 40 (OE-PRC1 4H) & OE-PRC1+PM £H, %JT CCK8 1 EdU J &, 1 4e ) 4 i 14 5, 7 =X 4
ARG 000 290 B 30 B T L, BB ERGB S 6 (WB) AR N PRCT A T-MIEE K F, &R 5RZ PM ALHY
OE-NCZ il OE-PRC1 4H [t #% , OE-NC+PM ZHFl OE-PRC1+PM ZH (4 4 35 14  EdU FE2E 200 a4k . 240 8 58 EdU P20
B>R Bel-2 Al PRC1 85 357K 35 B 2 R AL (P<0.01) |, 40 At J81 301 43 7 & A 250, Bax 1 Cleaved-Caspase-3 HHFRZE
K BT (P<0.01 5 P<0.05) ;5 OE-NC 2H b4, OE-NC+PM 2H () 40 Jif i T 2 i & 4% /i ( P<0.01) ; 5§ OE-PRCI
ZH IS, OE-PRCI+PM HANMIIA T- R £ RIS 125 L (P>0.05) ;55 OE-NC 4 He#¢ , OE-PRC1 4 i 40 i 3% M\ EdU FH
P20 AR AR S AL EU FREZIA 3 Bel-2 F1 PRC1 25 I 3RIB7KF 51 (P<0.01 B P<0.05) A T2 22 5 T
GLiT2#E L (P>0.05) ,Bax il Cleaved-Caspase-3 5 [ 315 7K 44 g 35 %Ak ( P<0.01) ; 5 OE-NC+PM £ [£%%, OE-PRC1+
PM ZH A AN AR TG P AU FEEAN AR AR 4 EAU PHPEAIAER Bel-2 Al PRC1 2 A 2k /K 2 % R (P<0.01 3 P<
0.05) , 40 BRI T2 .82 (P<0.01) ,OE-PRC1+PM AN S HA$A =5, DNA & B , Bax Fl Cleaved-Caspase-3 £
IR i BRI (P<0.01 BY P<0.05) , 4538 i33%3k PRCI vl {2 Ak 401495 U S Uk 20 A s 5 4 il FL 7=,

[ X8R OPSIBURLANM ; 7 105 s ML A 243 VT R 1 R 00T 5 40 7 s i 1

[RE5SES] R730.6 [ xEktRIREE] A

Effect of PRCI1 overexpression on proliferation and apoptosis in chemotherapy-damaged ovarian granulosa cells Xu
Shuli® , Huang Xinyi, Zeng Wenzhuo, Sun Xiaofeng.” School of Medicine, Hunan University of Chinese Medicine, Hunan,
Changsha 410208, China
Funding program . National Natural Science Foundation of China (81774362, 81303004 ) ; Hunan Provincial Natural Science
Foundation (2018]J2290) ; Natural Science Foundation of Changsha City( kq2208187)
Corresponding author: Sun Xiaofeng, E-mail. 003729@ hnucm.edu.cn

[ Abstract] Objective To study the effects of protein regulator of cytokinesis 1 (PRC1) overexpression on prolifera-
tion and apoptosis in ovarian granulosa cells (GCs) damaged by phosphoramide mustard (PM). Methods From April 2023 to
January 2024, conducted experiments in the laboratory of the Medical College of Hunan University of Chinese Medicine.Pri-
mary rat GCs were treated with PM to simulate chemotherapy injury. Lentiviral transfection achieved PRC1 overexpression.
Groups: OE-NC (empty vector), OE-NC+PM, OE-PRC1, OE-PRC1+PM. CCK-8, EdU staining, flow cytometry, and Western
blot assessed proliferation, apoptosis, and protein levels.Results PM reduced cell viability, EAU+ cells, Bcl-2, and PRC1
while increasing Bax and Cleaved-Caspase-3 (all P<0.01). PRCI1 overexpression reversed these effects (P<0.01 or P<0.05) and
accelerated S-phase progression. OE-PRC1+PM showed lower apoptosis than OE-NC+PM (P<0.01). Conclusion PRCI1
overexpression promotes proliferation and inhibits apoptosis in chemotherapy-damaged GCs.

[ Key words] Ovarian granulosa cells; Chemotherapy damage; Protein regulator of cytokinesis 1; Phosphoramide mus-

tard; Proliferation; Apoptosis
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B 55 55087 210 g ( granulosa cells, GCs) 2 P 88 P
B TIRETEANMRE Y . GCs 5 U REAN AT AR B XL A %
SXTBRIL KA R E A B BB
FHF 22 Fh S A8 RV 28 S0 o i Ak g7 b, A0 46 LR
I LR S A, RS s, BRI e B I
PR B SL0RL A0 i L AT AR B I A
FF ( phosphoramide mustard, PM ) J& ¥ % Bt % ( cyclo-
phosphamide , CTX) 7l AR =49 . PM HA7 38 71
FZN i 25 P, 38 0 5 DNA 32 6k + 4 42 il Fn i 5,
GCs 2 18 5 43 2435 BR % 40 JfL, o2 PM A HE 1] 20 i 2
—0 0 GCs Z AN MBI RE , £ 5T
HOp AR IIRE T [, I S R R A IR
RLT BRI T 2 e e B A T, T AT R
WYY 5 iR B RE ) B B

TEVRRRAH FT AT ST T, 38 mRNA (% 5 8 12 07
LEEHAE T R R SRR A LU, M By R
H A5 A F 1 (protein regulator of cytokinesis 1,PRCI)
TEARS P GCs BiRIh RGA T, 2R A Gt E X
(P<0.05) , H o SCHEE 71, PRCT 38 3 4 45 4t
RS Ty~ E RIS 53 28, 7 O Rk 20 A R0 R
fif & AR R R R W] R AR Y STk, Bk
PRC1 TEWEBENE RIT 5 )5 GCs HHIME HIEAT I 5T,
DI RARST 2545 GCs 19 52 M) B AL 1] 2 A1 52 354K
i, AT IR E B R B S R B BT
1 #R5FHE
L1 APk (1) g 259 BRI BROP AL GCs (20T
EIRTEA ) s WEBENL Z T (2 [E MCE, CAS %5 :50-18-
0). (2) 15 S ALAR : I 2R 7% . DMEM/F12 K5 3% 5
( LL5,3 Biologicallndustries ) ; T 7 &= —4% 5f = | JJR 25
FIf EdU Je 300 & ( BiEE = R H]) ;CCK8 1)
(J7 M Biosharp) ; APC-Annexin V/PI 4 jf 8 1= 57 &
( BHEETE) s PLYRL (R E A, Jbat) 5 ECL &0t
W (£[E Abbkine ) ; PRC1 32 3k 18 955 2 (22 0 I 2>
F]) ; PRC1 Uik Bax BTk (FE[E abeam ) ; GAPDH T
& Bel-2 Hiik (I = B3 7] ) ; Cleaved-Caspase-3 $i
(S CST) ; R E ALY bR ic bl e — i b i
THCRLE N R YD) /B I B VKA R R
FLURAS A7 R OGHBE IR AR o A A it A AR (3
Bio-Rad) ; 4145 5546 ( 415 Binder) ; BiEbR A (1 %Y
BEAF]) o AR 5 3 5 UL (€ E ThermoFisher)
1.2 Jrik 2023 454 H—2024 4 1 AFEMIm 2y
KA R B S 3 A TS
12,1 4 IR Moy 4. 58 8 SR A 90% DMEM-
F12 10% 25 L35 (FBS ) K 1975 %5 % —HE % R oY

RABCEMNR, EEMAKR GCs, Toakisih
AT IR B SR AR 2 R — IR 956, M5 T
NLZE 20 M5 B TR 3] 85% 26 A, FH IR AR 11 4% 448 L 7 £k
2 MRS S AT AL B, BB B8 AR R A 4
ML FAWESE 44 GCs s YL IS 0 it ik zs 8l
(OE-NC 41) .i3 %3k PRC1 41 (OE-PRC1 4) ., ¥
TSEHS , BE£E MOT = 100 SEA7ER Y, 1155 AL r 75 9
BE A A AR EE7E 37°C TR R 24 h, Be N ULER 4 i
ARAS A SRS R4, IS I 5 42 35 32 B Ak 2 15 57
JE&YL 72 h J5, GCs 4 B AE 2 b flU 5 (X 100) T 7] L
EGFR KiA 2 FAYE, 388 1 10 5 s 3R 4 i =X s 1
FEH D SCE (WB) B UF A e s R, R Bon. 5
OE-NC 4 I3, OE-PRC1 41 PRC1 A mRNA A& 1
KK FRETE, HESHAESRITHE L (P<
0.01),%& "] PRCI it KL, BAHFH N
OE-NC % . OE-NC +PM 4 . OE-PRC1 41, OE-PRCI +
PM 4.

1.2.2  CCK8 45 il 240 Ja 335 7 - e AR X i 2B K 0] GCs
FEAG A0 B P ey 2.5 % 10° /4L, R T 96 fLAR, 7F
37°C 5% CO, 5485 55 5%, 1 20 M W5 BE J5 | XoF RECZH fin
SEAEFRIE  SCI A ) S BT A ST A B 300
pmol/L PM {135 73 FE S B A 718 5 B R 4 , 55 [m] st
A, B, 4823555 24 h, BALIA CCK8 7] 10 pl
J&  AERFRAROCIEE 3.5 h S AEBFFRYAY 450 nm 4b
M7 OD {1, Lo & 3 IFHCFHIE.,

1.2.3  EdU Gtk I 40 f 3 58 . [7] 1.2.2 17 R b &
T, KA B 24 b J5, BFLINA EdU T/ %
100 wl, BCE MR E S, H 492 RP =
T 2 40 30 min J5 5725, PBS ¥ WE LS AL
HIA 0.5% Triton-100 100 pl, %78 T 20 min; PBS 5%k
Ja AL click-iT TAER 100 wl 5 28 36 T 86
H 30 min; FEPE YL F PBS 18 Uk ; 45 LM A Hoechst
33342 TAEW 100 pl, % & T #EOEIFE 15 ~30 min;
FRYE A PBS TEVEAN M 2 Uk, 37 BT B0 B i B
TS (%200)

1.2.4 G A RSORS00 40 o 9 1 . Wic e X 4 K
GCs I, SR 2HAC TR )7 VL [A] 1.2.2; 40 IAL B 24 h J5 ik
NI, 1 000 r/min .5 min 554 F &L G FHE FIHK;
FH 4°C T4 ) PBS X 40 B UCTE Ve 2 RS TTEL, #f iR
SCES AN R = 1x10° ; BN A Binding buffer (1x)
100 pl F L0, 1A APC-Annexin V 5 pl #1 P15 pl
A, =i F EOEHEE 15 min J5IIA Binding Buffer
(1x)400 pl =), H 300 H i /3 38 J5 37 B E AL
0T,



- 1124 -

SEMENG A i 2025 4FE 9 A5 24 555 9 ) Chin J Diffic and Compl Cas, September 2025, Vol.24,No.9

1.2.5 G 4 A4S 00 4 it J1 300 2 A1 155 100 « )80 %% 4 i
B R 3%10°/ml, JITA 80% £ il B —20°C vK
FEE AT ZE 51 000 r/min £ F B 0> 5 min, 7 F
THWUG H PBS YERANMLITYE 3 U A PT Y4, R
A5 wmol/L KF R 400 wl; #EEIFE 30 min 5 HE1T
W U ModFit LT 23 M50k

1.2.6 5 EPE S (WB) K I 41 ffd h PRCI , Bax .
Bel-2 Fil Cleaved-Caspase-3 85 FH 323k . H 4°C H% 19
RIPA S IS A A i) S B 1, B A RE A 0o 2
PR TR A LK 93 B e B BB i b ) B 1 % A5 21 PVDF g
b BRI TR N E A 1 h, FH TBST B 3 Ik,
YR 10 min, PVDF X T PRC1 . Bax Bel-2 , Cleaved-
Caspase-3 .GAPDH(¥J4 1:1 000) 1 & F 4°C #& K1t
W, PR TBST PR 3 Uk, R ¥ —Hrfl & m A =4t
(1:5000)7E % FIHFE 2 h, FH TBST YR 3 W5
TERUL RS T 7L, I Tmage) 4347

1.3 Geitefrdk R SPSS 22.0 #1748 it 40 #r,
GraphPad Prism 9 8 {F 47 B R 2, i+ & PR S
Sefdi FH Shapiro—Wilktest £ Leven ” stest J7 32 46 5 1F
BRI 2550, A/ G IESEM T 250, 241t
BRI Z J7 225001, W EL R F LSD-1 K 56 5
AT A IS Jr 22551, W fd H Kruskal-Wallis
K5, # Kruskal-Wallis £ 35 A 48 i 2% & X, W
Dunnett’ s Test #1743 #7. P<0.05 N2ZEFA S
NES-9'8

2 &% B

2.1 5%3K PRC1 XF PM #i45 )5 GCs 4l 3G J1 1 3¢
5 oRZ PM 4B A OE-NC 411 OE-PRC1 4 It
5, OE-NC+PM 411 OE-PRC1+PM ZH 1 41 o 376 Pk 15
FFEAK (P<0.01) ;5 OE-NC 4 He#¢ , OE-PRC1 440
s 2 TR (P<0.01) 3 5 OE-NC+PM 4 LL AL,
OE-PRCI1+PM Z1 (% 40 Jif 7% 1k & 2 T+ (P<0.01) , WL
K1,

2.2 #FIk PRCL XF PM #i45 )5 GCs 4 i 3% 5E fig
s 5RZ PM ALY OE-NC 411 OE-PRCI
ZH L, OE-NC+PM #4H 1 OE-PRC1+PM #H /Y EJU FH
P 200 i 50 40 B S BORT EAU BH 4 40 it R 28 S 3 R IR
(P<0.01); 5 OE-NC 4 lt%, OE-PRCI 41/ EdU FH
PEZR AT A0 S8 EAU BH PR 4R 2 TR (P<
0.01) ; 5 OE-NC+PM 4 [t %%, OE-PRC1+PM £ /Y EdU
FE: 40 36 %5, 200 i A B0ORT EdU BH P 40 it R 3 T v
(P<0.01 3¢ P<0.05) , WL 2 . % 1,

2.3 ik PRCL XF PM #i45J5 GCs MR T- 152
5 OE-NC 41 b4, OE-NC+PM ZH (1) 40 M I 7 %

B EWNN(P<0.01) ;5 OE-PRC1 4 L%, OE-PRC1+
PM A4 T- 3 22 K L4 1H %2 X (P>0.05) ;
5OE-NC4H %8, OE-PRC1 ZH Ay 4 i i 7= R 22 S
Gt B L (P>0.05) ;5 OE-NC+PM 4 L%, OFE-
PRC1+PM £H Y 40 Jiid 8 7~ R & k> (P<0.01) , WL
3.4,

mm OE-NC#

= OE-NC+PM4]|
Hm OE-PRC14]
mm OE-PRC1+PM4]

Lo

A S Iy

1.5 OE-NC 41 [b#5,*P<0.01 ;5 OE-NC+PM £ [£ %7, P<0.01; 5
OE-PRC1 41 H#¢,°P<0.01,
Bl 1 CCK8 BEAGI& L GCs g J1 1 i
Fig.1 Detection of cell viability of GCs in each group using the
CCK8 method

.
-
.
I

B2 &40 EJU ZL B (x200)
Fig.2 EdU staining of cells in each group (x200)

2.4 313K PRC1 X PM #5405 J5 GCs 40 J& 341 40 A
BRI RS AR R R, SR 2 PM AL BRI Y
OE-NC 41l OE-PRC1 4 L%, OE-NC+PM 41 1 OE-
PRC1+PM ZH () 20 M J& 9] 53 A AR 25 ; 55 OE-NC +
PM 41 L%, OE-PRC1 +PM ZH 40 e 119 S 44 =, DNA
A, WE s,
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R 1 PRCI X PM 45 GCs AHIEHEFRE T MR (xss)

Tab.l Effect of PRCI on the proliferative capacity of GCs cells
after PM injury
EdU g EdU BHPEANH %

a o Fn g SRR
OE-NC 41 3 24.67+1.15 82.67+1.53 0.30+0.01
OE-NC+PM 4 3 8.67+0.58" 51.67+5.69* 0.17+0.01*
OE-PRC1 4 3 44.67£3.21°  103.33+6.66" 0.43+0.03*
OE-PRCI+PM 3  18.33+0.58™  79.67+3.21%  0.23+0.01™
F{H 225.300 60.570 139.600
P1{E <0.001 <0.001 <0.001

5 OE-NC 4 H#¢,%P<0.01; 5 OE-NC+PM 41 H 48,5 P<0.01,
P<0.05; 5 OE-PRCI 41 He 4, P<0.01,

mm OE-NC#H

Em OE-NC+PM#
mm OE-PRC14l

mm OE-PRC1+PMZ

AHLPHT=ZE (%)

. 5 OE-NC 4H 3%, * P<0.01; 5 OE-NC+PM 4 %%, P<0.01,
B4 FaCAn ARSI A A0 B R T

Fig. 4 Comparison of apoptosis rates among various groups
detected by flow cytometry
2.5 3k PRCI X PM 54535 GCs 4/l Bax Bel-2

FI Cleaved-Caspase-3 £& F1ZRIL 52 5 AR Z PM 4b
Lt OE-NC 4181 OE-PRC1 41 b, OE-NC+PM £

F1 OE-PRC1+PM 41 1) Bax  Cleaved-Caspase-3 & H %
KIKFETHE (P<0.01 8 P<0.05) ,Bel-2 PRC1 & 1%
KK B AR (P<0.01 5 P<0.05) ;5 OE-NC #4111
% ,0E-PRC1 41 Bax Cleaved-Caspase-3 & [ # ik 7K
T B EREAK (P<0.01) , Bel-2 PRC1 & [ ik K
FHim (P<0.01 5 P<0.05) ;55 OE-NC+PM 4 [t 4, OE-
PRC1+PM 4119 Bax Cleaved-Caspase-3 £ H # 15 7/K
I AR (P<0.01 5% P<0.05) ,Bcl-2 PRC1 % 4 #£ ik
K B T (P<0.01 5% P<0.05) , WK 6 % 2,

PRCI M- - - - oD

Bol 2 | e— — . — 2GKD
Bax — J— 21KD
Cleaved- -- W s 17/19KD
Caspase—3
GAPDH =~ W— S s — 36KD
& § @
§ < & 3
N A
& N R
&

6 UM Bax,Bel-2, PRCI , Cleaved-Caspase-3 25 [ 2 34
T L
Fig.6 Comparison of Bax, Bcl-2, PRC1, and Cleaved-Caspase-3

protein expression in various groups of cells

3% i

A J7 U5 14 P 58 HL 352 ( chemotherapy  associated
ovarian failure , COF ) J&— F B Y5 0% , S48 L P 1E
{8 PR 250 5 S 000 SR S PN 53 D0 R A B2 B 1Y
DIReszt o oAb A3 L) 32 50 2 8 4 175 5 U9 Bk 20 A0
GCs 1= DNA ZZHR G| K AR IR T, 3 B0t i s

™ S ~ ~
;- "3 Q1-UR] % K
5.1%

q q Y =Y q

% % % %

% % % %

< < < <

a9 £ 2% %

3 % % %

.% Q5 (% ~ o972 (% ~ o ;

K e e e i S S i e e e T B S e i S

APC-A APC-A APC-A
OE-NC#4 OE-NC+PMZH OE-PRC1#4 OE-PRCI+PM#L

3 A4l GCs 4HAR YA T 0 Hhds

Fig.3

Comparison of apoptosis in GCs cells across groups
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A . OE-NCA OE-PRC14 B
1 \ 200 m S
E = = G2/M
untread ¥ ~ 150 |-
17 e m G1/G0
% 100
BT
2 50
g
0
+PM
T o AL L 20 LR 391 431 P 5 B A% 2L 44 L R 9 43 A e T 1R
B 5 B n B A I 41 AR 1 50 A 1
Fig.5 Flow cytometry detection of cell cycle distribution
&2 PRCI1 X} PM #if5i)5 GCs 40 Bax .Bcl-2 F1 Cleaved- Caspase-3 FEEKFRIEZ (xzs)
Tab.2 Effect of PRCI on the protein levels of Bax, Bcl-2, and Cleaved-Caspase-3 in GCs cells after PM injury
4 5 n Bax Bel-2 PRC1 Cleaved-Caspase-3
OE-NC 41 3 0.76+0.09 0.91+0.05 0.59+0.07 0.73+0.07
OE-NC+PM 4 3 1.03+0.15° 0.49+0.10% 0.36+0.03* 1.20+0.07*
OE-PRC1 41 3 0.39+0.02* 1.11£0.01* 1.100.07* 0.35+0.05*
OE-PRC1+PM £ 3 0.75+0.06"¢ 0.77+0.085¢ 0.83+0.16" 0.70+0.115¢
F1{a 24.260 41.440 33.190 58.980
P <0.001 <0.001 <0.001 <0.001

.5 OE-NC 4 %, P<0.01,*P<0.05; 5 OE-NC+PM 4 045, B P<0.01,"P<0.05; 5 OE-PRC1 41 b4z, ©P<0.01,°P<0.05,

BRI, e 4 FEOME M B, ey T 259 LI Rt I
AR BT P SEREVE R e AR 1A 2250 %L
REGE IO AN, DS Ak 7 245 W BURK, 7E B 554 20 i
Hh DR RRAE AN A A 5 L T GCs 2 Dl b ik
FOANRRLRE B4 5E 3 2R SCRpE BB A KR &, GCs 1)
T2 FEONE AT B, AWFIEERE Y, PM i
kb ¥ GCs A0S , AT 3T K A0S TR AE 1 T RE |
MR TR N A0 R A 2 GCs 1Y S 3 .G2/M
HBH A . X e RS PM f23#E GCs 40 B IR T FF- 4 il
ARG EE , S IR AT 2
PRC1 J& T G FI K05, B A MIAT 2253 39
SRAA R L DO BT T R R R Y B
M 5T 53 4 it R v ) R R SR B AR AR
P4 (cyclin dependent kinases, CDK ) YEF W R Y&
F1, DRV SHRT 200 L P 84 5 3 200 ] S 1 A 4 A T e Y
YERT, — B2 U8 ) 2 i) % €2 AR A B2 22 4 ( chromosome
instability, CIN) "'  PRC1 7 0 5 % & . Th e 4 35 Fn g
R RVE R B Z B0 IR An b B
RSN % B, PRCI ) mRNA & ffi > T+, A nl BE
TS — ARG 55— BRI, PRCT @4
TTYLAAARTN) g2 AN BT 53 A E I B 240 1) J s

WG & & o & #E T AR, PRCI i DU ER AR
ERYFEIN | HEF5 00 A BRI GCs I IEH /MM 5 %
FHU RIS T PRCI 76 3L 5 5% W 4 v i S 5
FEWE AL VR4 PR F-AE DA RO ST A 455 T 4 B9 v 78 Y
FIUR LB EEE X EAE TR, PRCT YK

PR FEAN IR AL T S A i BEL
G2/M 1" BAWIT RN AR PRC1 25

@iéﬂiﬂﬂﬂﬂ;ﬁlﬁ{’rﬁ*ﬂﬁt L5 441 L 114 5 B AR 2
RSN R, i 3k PRCI Tﬁﬁéﬁiﬂﬁﬁﬁiﬁﬁ%m
B IR AN A Sy SARBFIE I, ARHEST
SRR T ERBERL TS5 GCs *f PRCI Xt
AN DIRERY IR S T AL, UEBH i 255 PRCT AL
i PM $5i173)5 GCs RYZRIEIEYE, fe it PM $ifiija GCs
ANAEIEFEAE 7 ELRRAG T G2/M 1 AY BH A =il T
PM Xf GCs iR AP T4i405

Caspase-3 J&— Bt iR — K A AR & H b, 7F
P R FEPATE BB TEAN A E TR G
e, 78 't Caspase-3 i fbid B2 Hp 28 55 59 U 7= A= i 7%
P - Bt—Cleaved-Caspase-3, H: 3% ik 2 & ] 2 mt
Caspase-3 FUTEPEFIANMLIA T2 0012 . Bel-2 RiEEH
HY Bel-2 M Bax, fE RN JA T R rh A #5235 220
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FEMMER ™, Bax 1 Bel-2 22 [ iK1 1 FH AN 825
BF@T/J%XHET%%*E&MI*H%E"JJEJE‘T&”“% PR B T
AHOCEE I HE A B, 3006 Caspase GRS R , e 2851
RAIMEIET> A5 R I, PM ?MJJLEEE,BM il
Cleaved-Caspase-3 EARBKETE ,Bel-2 tH AR IA
KA, 133k PRCI 5, Bax il Cleaved-Caspase-3
IR KO BEAR  Bel-2 25 1 R 8K T, 3R
PRC1 (it F A REASINE] PM iS00 4008 1=, i a]
BELE PRI AN LA 73 Oy T R HE EEEAE

Zi b fE PM U0 BRSPS GCs B9 FH g
1,0 A MR T, 5 2R3k PRC X PM 543 )5 B9 3R
(O 0N 11287458211V 0k 7 W I A D V25 0 o e D OB
’f@ﬁﬁ,ﬁﬁ%m%ﬂjﬁhﬂzl_ L 8 Bel-2 . T i Bax Al
Cleaved-Caspase-3 5|2 1Y, #&78 PRC1 AW ik
J7 COF MITETEdl AT
M BE M A VR A IO 4 v ge
fEE mEk AR

R RTIIR T I SCIRE  F ks R
B LG A0 TR DFIT AR
S 3k
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Case of one family with autosomal dominant cerebral arteriopathy with subcortical infarction and leukoencephalopa-
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[ Abstract]
cortical Infarcts and Leukoencephalopathy (CADASIL). Whole-exome sequencing analysis revealed that two of the patients

This article reports three cases from one family with Cerebral Autosomal Dominant Arteriopathy with Sub-

carried the same heterozygous missense mutation ¢.665G>C (p.Cys222Ser) in exon 4 of the NOTCH3 gene. The diagnosis and

treatment process are described, and a literature review is provided.
[ Key words)

farction; Cerebral small-vessel disease; Psychological disorder

JeUE#H 4,52 % W AMIBR T ) 4 4E 4, N 28 h” F
2023 4 11 H 10 HYCABE, [ 4 4RI 4R B A2 A e
PRICITHORE R , 22 20 4 % e 56 35 Sk 198 MR A2 DL T XU L e
A 0 2 55 K2 I IR s 22 O R R R I PR SE AL
I BB IS W 22 R BRI AL, T B R S L
TR 75 mg, BER 1 RABHEARAMTTE5 5 10 mg, BB 1 07 /)
AR JERENATT . 28 h A A I A I T B i N L, 2 B
NATEARE,ARIC T, R REA A DR AR BRA | IR AN 2%
fift ERAZ . A ALK, BE 5 R, BB, O i, %
Z 0 N RN S LR, BB T R LR OB RO | i R I
S 25 U LA S PR 2R JE I S S st 5 5 A B A D S R
g, AR — MG, R AR R R SR, s
ARGt MUESTERE, F BT, TH R RagAL R A
JEAE T PR A s A7 LIRS Vg A L IV 4%, A
JBAA ALK 3 i 35 , A0 Babinski fiE BEAAE , 4 D04 S K R 2 1o
DRSME AU B £ 1R e 080 . SIS A A iR IR | [ 2
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This article reports the clinical data of a patient who developed a sudden retroperitoneal hematoma due to a

ruptured retroperitoneal ectopic pregnancy and includes a review of the relevant literature.
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H I IS5 AR R TR YT 0 R G —br i, E G AW
WITMTFARIGIT . Huang 55" 78 CT 515 T SR FH 208
VARYT RIS SR YR I ARAT LT, EREAS 2 K/, i YR IE
R A, B R AU YR I PR SFIR YT AE BT ST ROR
PTG e A A A R AR TR T S RS )RR R, B
JE s B TR ) R R, N I B TR B 1k ¥ 7 I T A R 1) 3=
FFARTTX, BSE d T IS U U FHB 43067 T 1 RS Rl 4
I AR F R I RS R, — LR A I R A S I AR A B O,
FEE B LT A2 B, b PRI, R i T IE TR, St « 421
JE 5 SR R RIS R AR, ARG B B /O F T S I 5843
TR IRALUTHAT A0 R 25 D 1k i, DA EERT I R 2 =R b
VRIT AR T AT R 3 o il A B O e 2 i, R BOR S ik
TPEPRSE , A 24 1E 2% it AR 5 19 ] B 47 T I JEE 5 48 e s -
TEBRA T A R AT I B A 3 Wk s R HE R 4 gk
95, W AR A B S 4 Uk, RS 2 E A Il HCG K N B =
B

gi LTk, B B BAEL 8 I HCG K- T i B, %
AR E Y B X R IR B AT SR 5, 25 B8 W I i, WK
R A L A CT & MR R fr, s2 ARk SEAHE R
IR MBI , I o AR R S iR IR I T B, — HLAfi2 IE S
WY, AFARIRYT O 32, HEUONE I 5 4 O A0 3 30 5 I s 12 W
PR T DEAT 95 1 TPAG AN T AR JRURS: TUI , AR A 5 57 4 W A K% iR
H AR E FAR AR
Sk

(1] =, fldede, Beig 1 B2 [ M].9 R, Jbat . AR T R,
2018:79.

(2] EHFF, R4, TR GF. 27 UIE IG I R AR 52 B 32 1 — 1)
[J]. hEERHIE R 22, 2020, 21 (5): 543-544.DOI; 10.
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[ Abstract] Sepsis is a clinically common and severe infectious disease characterized by a systemic inflammatory re-
sponse syndrome. It has the potential to induce multiple organ dysfunction and may progress into life-threatening conditions. A
frequent complication of sepsis is acute lung injury (ALI), which often advances to acute respiratory distress syndrome
(ARDS). Due to their critical role in the immune system, macrophages have garnered increasing attention in clinical research.
Macrophage polarization constitutes a complex regulatory network influenced by various signaling molecules, transcription fac-
tors, epigenetic modifications, and metabolic reprogramming. This review systematically examines the interplay between mac-
rophage polarization and sepsis-induced acute lung injury, along with regulatory networks governing macrophage polariza-
tion—including epigenetic modifications, metabolic reprogramming, and mesenchymal stem cell interventions—while
exploring their translational potential as therapeutic targets. The aim is to provide a robust theoretical foundation for targeting
macrophages to ameliorate sepsis-associated ALI.

[ Keywords] Sepsis; Acute lung injury; Macrophages; Research advances

e E FLAT 1o A AL % S S e R R N R ] IR DY ST BRI E IR ERIE S T (0 ALL 2L T i %
SR AL T BT B A SR DI RERRAS L AERRER S O AERD, VR BN MR A B SR — A IR T R G . AR
(acute lung injury , ALT) SERREEAE 7 WIS, HAFAESE 00 S0k H B2 42T 1 fifk 5 s 20 MO AR AL e T ALL S B BILR)
P8 9 VA N, ML S A M B, YL 5 RO I S RE A 2 (T RERIREAE , ASDIAS B L AN b Tk R AR M S 1
SRR ALL B BT PR T BEORHERE  (HAT X ALLTE A OHE R AR i

o A B B A T T AT A W 1 B RER
TEMEREAE T S A9 ALL 20 i ] B Ak D M1 28 g 240 L A0 S SRR B8 2R 8 1) S BN 43 F , 0 5 A Wi

M, FE R SR, 070 5 Sh RN Rp A MR SO 5 SO Sy M2 AR T IR A B e R R R SR R R E M OG AL
SO AR R PO RAE I, 2 540 G v S S AR HEALZL v e I g 240 i ) J5 5 e 4 i 2 2 5 0 e i e
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28 3 o5 i 8 I 4 L ) O 22 0, B B TR I Y e A e
O3 MR R 23 VY R AR S IR B Y W A i T
AR RS I, 5 | S A S 2 2 RE A 4 200 i 1) 355 AL R R A
PRI R, DA TS S50 438 Jmg 440 9 P e o7 2R 4, i ALL 27
B —AN T JE A ) R v A A T S A A B 4 G 4l
AU AR R R PR IR EOCE B #E ALL T E
Wk 200 [T B 0% AR R TR PR B A Ak D A [ 1 R 280, 2 o 2 S Y e Ak tR
AR ML (2 B0 Ah i e ) R M2 (R AT 9 4
M) o M1 BB WA EA (RS AE T, 1 57 )8 sham dl O Fir b 75
B A SO, SR, 4o BE B M1 3 A2 S BOR AR 1 8 A S i A
U M2 R I ELAT BT AR A T AR SR 4 R 1
THIRANZIZUEE T M1 M2 Y I 40 ff =2 ) B 1 A o e s
ALL BREEAAYT h B G 2

TEMETERE ALL Y300 i 5 0 200 e 4 Jor A R 4 2 S LA 5
R 1) ML RAIR A, A7 800 SR R s B AR ML A
5 W3 4 % I 22 M ( Lipopolysaccharide, LPS) Fl+3 2 (interfe-
ron , IFN) -y S5 Z2RlORBEOE J5 , RO & 19 02 48 240 B IR -
AL T, BT RN A SERE I O Je bk s ek
ANBEATAE Y BEAITE 4 42 (reative oxygen species, ROS) #f—2545
FE i b B2 A (alveolar epithelial cell, AEC) FIPN Kz 40, %
R 6 7 20 1 A5 i, 5 SO K e R g e R, i
JEETY ML 3 A6 TS B0 A% M 1 58 1 Sy R, 5 e i 3 451455
It T e R

M2 R 20 8 7 e AR AE S5 D) A 208 SR B
PR MR SRR R AR AE M2 A AR 43 4 A
WA B M2a ,M2b M2c¢ Fl M2d, X 26 F 4 i /e H R A p R
TETBR 5900 000 19 40 L PR R A 0 2 A0 O T e B 2 A
M2a RIS WEAN MY TL-4 TL-13 1B B RS 0E , B CD206
A Z IR 1 (arginasel ,ARG1) JLT 2 H 3 ( chitinase-like
protein 3, Yml ) & HT E # o (found in inflammatory zone 1,
FIZZ1) A1 TGF-B 7KF-F+ & , 7 B 1 Fili 3 4 1 s oz A4 2248443
M2b B E BRI AZ LPS (IL-1@ il o 52 4 40 i I, Tl £ 46
A1 B RT3 TL-1B I1-6 F1 TNF-o, DL K H0 48 40 M DA 7 10-10, A
T R A RE TR, M2c B E ANy TL-10 BB S A
TGF-B fill % , 15 H 7K 1 1 R IR B 3 A& CD206 Al CD163 , X
MY TP YA B R, M2d B W40 i 1L-6 FIIR 11 %
S e RIA M N N R AE R R R IL-10 4G, 2 5 A
PR AR A A AR AR I A ALT th M2 R g
2 3 o 3 4 A/ O R A ML TR R BT R R O 1Y
TR I 2 e Y 2 R A R B R M, 7
AR B UG T ALL R A R TR
2 ALl FEERZRRAR AL B R
2.1 ALL BB WAL IR AERREEAE 198 I B,
PR A M1 A AN A T i 2 0 A TR A R, DA TR 9
AR, AR E TR BFB N S i WA LPS
B MR /N BB RY 6 h S5 AR A & B, AU I EEAE ALL /)N
SUE WA P KRR 2k 1 ( cannabinoid receptor 1,CB1) Wi
L REAE 2 B M1 BUAR AEW nY 3R 3k T BE W CB1 JF 411 1

Gai/o/RhoA AR5 , B WA M o % A= 678 , ML/ M2 Eu il % 4
St B 7R BELIBT CB1 AT 038 e BEAE ALL, He 551 58 3 WL %2
LPS 5 T e T AE /N BB Y 24 b J5 197846 & B, SUMO 45 5
M 3 (SUMO-specific protease 3, SENP3) 38 i it 45 5 K
la (hypoxia-inducible factor-1a, HIF-1od)./ PR PR 2 84 it ) 1/l M2
(pyruvate kinase isozyme type M2, PKM2) #lfit #E M1 % 5 10 20 ity
WAL AR 58 40 M R 149 7 2F DTG i Bt 453475 . FR1 Ikt , SENP3
A A — AR AT 4 . Zhang %1 B3 CLP RJF 24 h
R/ B AT B 5, 45 1 Al A0 98 5T AR S ( extracellular
regulated protein kinases, ERK ) Fl#% A F kB ( nuclear factor
kappa-B,NF-kB) il B2 #F T M1 # Ak, i B8 @ 1 i) ERK
I NF-kB 8 % I8 0 A A OC M2 5 4 A PR T A R
Liu 25 BF57 KW, o-Bi I R ( a-ketoglutaric acid , a-KG ) i 1
05 S A 0 A 34 BE W B0 52 4 ( peroxisome proliferators-ac-
tivated receptor, PPAR ) -y #2753 R fin i 177 8 AR 18 A O B6 R 1Y)
FIK LA 1L-4 3509 MH-S ZAfif M2 AL, D LPS i 51 R
A IR AR FS s BB 1

2.2 AL Sz M0 B msan i i fL p % e FEIE A (LR
R BMERNE RN, 3 [R] I A7 AR S e R 2, EL A e i i RS
Fegzit [l P e Gy 0 TR 4 M PR A B Ok
D YRR IR I B R FIBE T A KBS B ) A e B
) G M B B, B T = B A M 1) O T A, A N T A
AT & A T UAE . M2 RE L W A 40 0 R BT R A S
IL-10 1 TGF-B, FEfd ERBERBL A= H G R e, ik, 1
i ML R I 40 A Al s/ M2 A6 5 e 4 AR 1 %) B 1) 7 4
T RE N e AR AE S 4 i B B AR (LR R AR =

HFRE AY microRNA 7] DLJE T W5 20 0 it 52 , 3 7T BEAE b e
FRAE SR SR M RS R B A hraE > iR i 2
BN Ry S AT o ] B B8 — R R T AL A1, 3 b S 2 i 1
ARZS S gk S B 1 U 24, LIPS Tt 52 108 35 17 e 7 E A G
o PEAMHN R LA SEHEAFAE . Seeley 25 i3k T TR 32 41 5 1 mi-
croRNAs, Il i€ miR-221 Fl miR-222 2y LPS 1l 32 3 F2 v B w40
I REH 4 AR A R 3 K7, A LPS 42 M0 3/ BRUFT 5 3 miR-
221 il miR-222 FikH i,

S AN 53 T VR T SR 20 M Y D B, PR f g% 20 I 1y 0
ARAS SR WREERE T B A: B R i 4 DGR B4 71 T AT AR
ERRE AR E I -3(T cell immunoglobulin and mucin domain-con-
taining protein 3, TIM-3) J& — Fft S0 58 A6 A 55 4 ¥, 76 M3 0 1R
1 BT TIM-3 F3k T4l M2 %Y B g 4 ik AL, f2 ok M1 8 E
Wi TR AL , BT 5 25 P REOR /D | 3kt G e A AR O, AMP
AL BE H i B ( AMP-activated protein kinase, AMPK) 2 5
INTE R 52 B0 A JE MEREAE I T S e Il A SR B R R s
AMPK REBSANE LPS 1755 (9 TGF-B, 7=E , AT il Wik 4 Ay
PRI SZ A& S, Liu %% & 3 AMPK J#00% 38 st 90 il 42
JEPIH] HIF-1o A FR B2, 4] LPS 5 5 19 N B2 E i 22 19 K .
PRI, AMPK 35037 770 085 0O MGREAE. ALL B936TT 259
2.3 ALLJE 2R 4EAC 0 i A e i AL ey 2 i 2 2k Al Sk
W A 2R {iE (acute respiratory distress syndrome , ARDS) 18 I,
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WIZREN, 24 ARDS S 250:5F2 09 i 1 py i [a] o 2T 4 fL B5F, ARDS 19
R RRICARTC I FEMTRAE ALL IR 30975 |2 1 fis 2F 4
fer, B 2 i WA e RUR AR 4F A AL R T i T A A e, £
BeEF NN MEEAE ALLJSIGEF 4640 5 M1 BB g 40 f ik Ak A
3, Bao %0 5 gt 92 50 K BN Zeste [W] PE A 2 K 3R T
(enhancer of zeste homolog 2, EZH2) FJ LIHN | M1 %4 5 16 20 A 1)
o34k 3BT I HIE 515 5 B S0 25 1 (signal transducer and
activator of transcription, STAT) /20 F15 5 7 S0 H K+
(suppressors of cytokine signaling, SOCS) i i I3 7 PPAR-vy 1
HE M2 B E AN A 43k . Xu 455 IEBTME] TNF-o 1R HCR
PFKFB3 [93IK[LIE T LPS 5 5 Bl £F 4E AL 1 % 2, $7 LPS
i 2 1 L s 200 A 5 0 P TN -oc 7T LA R R0 8 2 4 240 A M T
i AFLIR A o 92 WIS 55 Wk 40 L R0 o 2T 4 240 R DAY %) 8 2 S o
AR = 8] (A B AR I AT BB AE LPS 75 F: 190 i 7 4 ki A% v &
PECHEAE L . (BB 230 BRFEAE ALL J5 il 27 ek 5 M2
TS WA A AT O, Ye %52 AE LPS V5 SR EF Al /) LAY
SR I R A WA TR R B, rh Mo 20 JEL S WA Y TL-10 AT
SR EREAAR T M2c Bk, XTI BESE ALL 5 27 2 Ak i) s ALl
2o T A R T A 4 A (] A LR T AR T MR
REVE TR IHET AE A0 I & R o 3 BEAIE 4R A e 7 i 175 3 Tt 2T 4t £k
FIBLI SR AL TR AL, AR R TT BE R TE AR TR AL

3 BREIE ALl FERMMIRKHEBERT FE

3.0 BN AR 2B AR ARgRAS RNA BT L
30 e A A K] 3 T f 52 e L 400 Y ) AR AR AR S R T g, T
i M2 B B R A PR AL AR DG A AR g% RNA W] DR 3 M2 AU E
WS 2 D P 7 A R T, DA TG AR S i 6 1 46 5 R A AT iR 42
SELRIE T S B K LR 18] 3 5 T 40 A K T (9 1 WA A ( bone
marrow mesenchymal stem cells-exosome, BMSCs-Exos ) BE 1% i
miR-212-5p/TL-4Ra/STAT6 & 42 i LPS 5% i) NR8383 41 iz
AP TSR B Vs 17 S e o O R SR 210K
b, 310 M2 B AL, 53— TR SY & I, AE e HEAE i A2 Y miR-
132-3p K5 M2 7 E W 4 M L 4] 52 1E A0 G, miR-132-3p 3 3%
5 BMSCs AEHS L HE L W40 M 1) M2 HUAR AL, FEAR i 8 th 22 1 R
TIKF, [RI4 BALF H iNOS  TNF-a 2635, &4 Argl .CD206
Feik , TSR ALL, H & miR-132-3p 14761k BMSCs &8 i
#0[] Tribbles %1543 4 11 ( Tribbles homolog 1, TRIB1) & ##4E
FAM Y BTG IncRNA #% 5455 557 1 (nuclear enriched abun-
dant transcript 1,NEAT1) i #d miR-125a-5p / TRAF6 / TAK1 %
P EE WEA A M2 BB Ak, AT 03 LPS 55 1 A S i -
FWF5E I, P9 A4 ( endothelial progenitor cells , EPCs ) 2R
{10 24 L /18 940 388 3o T PR miR-9-Sp A A1 14 10 % & lF 1 (sirtuin 1
SIRT1 ) ##l , Il it IncRNA 2R R L IAFEH 1 (taurine up-reg-
ulated gene 1, TUGL) {21 M2 %4 5 w4 b Ak, 7

3.2 EwRANEm AL e AR G AT T A R
RIS, AT 8 20 6 A1 B BRI T ) B A B S YV fE
3, IFMRT AR B DI RE 3 2 R 4 AU O 1 | g
R R AR Ak AE 7 M1 R G40 0 1 a8 3 i o R
VHEEAE R IDTRR A MR =R R G I (tricarboxylic acid cycle, TCA

cycle) FRE WK R SR, M2 A E I A0 i 2% 30 1R 0 R 4R AL
(FAO) Fl TCA cycle B ALY | WF5E W], IFN-y FI LPS #03%
B AN, S TCA cycle 75 AT BRI A (isocitrate dehydro-
genase , IDH ) F13% ¥A R I E A ( succinate dehydrogenase, SDH) 7K
SR, SR BEFRR AR TR ER A W AR R, SEIRRAE
M1 A 00 200 v ) AR SR T A st 40 ) il 20 R 72 6 8 ( prolyl
hydroxylase , PHD) B9 4 A8 7E HIF- Lo, MM 25 % A A 35T
IR RMELI

ROS 5 FLIG 41 42 46 28 M1 RUEE (LB U4 C 1, e fik
BERESE] , 1 FAM96A T REA3 B W 4 i M S AL i R AL 2k
FEEf ) S BE AR S A2, 55 ROS RIS A BB BIUA 61 ) X SE
Wk 200 JE0 P9 2 P 5 2 R0 AT LA ek BEL DR £ A A I g 5 8 A e
F AR A ROS Bl 1 Feah A2 B AU A ], MTT LR AP/
B2 LPS i S RUEEIE SR, b A BT R W] Th R 40 [
FIL-25 AT LAS 5 ROS 77 2E M N ZORn (AT R 55 52 5 Wi i, B
JE S AMPK, JF7 S B AN M2 R AT R Ak

Arg AT IE I 2 AN ] A A 96 34 A28 2 0 Wk 40 B A F R
5 :NO SR Arg-1 3RA2, A AWML AT LA iZ#E A TCA
cycle FIC &R, NTIFE IL-4 B3 A2 HE M2 A B 40 A A9 i)
PR L TR AT 1R R — A R A
I 3 A A S I 5 o I e A ) A o S R B B T I
PRI L 2 IR T ) T R
3.3 [E)FE 5+ 40 A X B e 40 AR A i e 4R TR 38 B+ AN i
(mesenchymal stem cells, MSCs) E. A 43 ¥ it 1T I R4
RSB RS MSCs AN AT LA 1ot B 5 1 4 ffo
T R IR HE A 434k M2 FIET M2 19 A= 4 3 aT L i 5 i
M2 1 B il A2 0 JHG 1) M2 AR AR il P A AR B 4R
MSCs R il L4 1, T S50 I 40 2 70 Ay 10 ) e 8 R e 1) M2
FERAY X R AR SRR A — A FRE H D) BE R4 19 2 81 3F
B Liu BRI T — RS AE 0 M EEAE TR YT A A AT R IR
MSCs AT LA™ £ TGF-B, TGF-B 7T LAUfH LPS #1354 i1 5 1 48 i 1]
M2 AR A, 33 o I 7 e SO M S N 19 ok AU R A I A FH 1 4
S, RPE 28 1 AKT/ foxol ARSI, Bai % & Hk
1 0 42 A W5 40 i g 200w 47128 3 7] 38 43 Notch-miR 148a-3p
F TR ] M1 R B W AT AR AL, DT U8 e T 5
BRI, R R T TfE, BMSCs A 38 iz 43106 A1 s {2 ok 42 ik
BERE I 453 103, B 9 1Y B0 % 3 5 4 5 0 i R M, Deng
L0012 1 BMSCs BT SN AT LA ] MH-S
AT (/S BUIT L S W A0 2 ) A9 MBI AL e gt M2 Rk, A
T iRy 7 MEREAE ALL,
4 INESRE

TENRBEREIA [H] , it b 7 32 38 98 Pk Sz o 5 | Je 1y 45044 , 2 A
BoOHZRRERFHMAESEZ —, ALLZH THEMER S
It 9 e S g FR 4G4 1 — A A 0L . R AE A M B SR A O
&I B D RER By T RS 1A 2 Ry R B MR E 1Y R
Az SRR AL AT ARAR = DRI, BB TR0 R T T ALL 2 ok 3 ik
HEAE RE TGS OGN R .

ELwk A f A AL AT 58 B T I A R 5, T TR st B2
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COAIRTT MEREAE ALL BB, 58 T A8 R SRR SRy

AR, FOWE AR 2 2 Ik B AR R T AEAY M1 REEL M2 FESRTY

H AT 23R AR R A T, 7 B A DA 4[] It mT RE 458 13

HAS LML, HHEC, M2 FE B W20 M 20 I R BT R A T,

AL R S SN, 5 T S R, DRI W i A

PEIRFERNS T AR e Aa S U S SR, T W 4 A

W AR 0 265 4 52 2 P, DU 2% R 45 5 B AR S B e S

TR TR [ AR 2 R HAT R L, AN TR R WS AL KT

R e R AR AR AR | S e REAE B A B T RE T — RS

BRITIRAR . TEIRRIEER R, AT AR 8 i B DL £ 5

T WU, USRI RAERG Y TRCR A B R M1/ M2

REAB R AR R/ BT R P P BIR S  (HU2 il T LAY 52 2

V| AT BRI £ 22, B MM 52 2 LR E

Wk 2 L P % AR
I, 22 P A AU S5 w36 3 52 il 1 e 4 ) Al PR 2

R TRMRTEAE ALL BYR A KR . SR, I 0k 200 R A0 1 P 7 8

PO A TE RN . AR AWFST T BE AR R RE 8 1 B g .

U S J DAy P EE A 4 1 s 2 TR A PR G ) AR bR S 00T 0

TR Z R A % A MU AL B T Ny A S W, T

e PRA R , 6 UE AT R 500 7R R BEAE. ALL T B9IR ST ORI 5%t

JHREEIE ALT SE AN [) 495 B BOFIHE R E B B, 25 A AR I

it JERPOR AT A AR HEIR T

SE 3k
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[ Abstract )

ity and prognosis is crucial for improving patient outcomes and survival rates. This review aims to explore recent advance-

Acute pancreatitis in the elderly is a severe and complex disease, and accurate assessment of disease sever-

ments in the application of hematological indicators for evaluating acute pancreatitis in elderly patients. Traditional markers
such as white blood cell count (WBC), C-reactive protein (CRP), and blood urea nitrogen (BUN) have certain value in assess-
ment, but their sensitivity and specificity are limited in this population. Novel composite indices (e.g., NLR, PLR, SIRI) and
molecular biomarkers (e.g., miRNA, IncRNA) have demonstrated significant potential. Integrating these indicators enables a
more comprehensive evaluation of disease severity, facilitates early identification of high-risk patients, and supports optimiza-
tion of treatment strategies. This review also discusses predictive models based on these novel markers and their implications
for personalized medicine. Future research should further validate the clinical utility of these indicators to advance precise di-
agnosis and treatment of acute pancreatitis in the elderly.

[ Key words] Acute pancreatitis; Hematological indicators; Immune inflammation indices; Predictive models; Elderly
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[ Abstract]

ceptible to avulsion and contusion which easily cause ischemic necrosis of local tissues and lead to wound, increasing the diffi-

Under the influence of factors such as extrusion and high-energy impact, soft tissues of extremities are sus-

culty of repair. At present, perforator flap [ flap supplied by skin perforator vessels (small diameter) | transplantation is a new
flap transplantation technique. With the continuous development of aesthetic repair, special-forms perforator flaps have been
gradually applied in clinical practice, which not only increases the application of perforator flaps but also enriches the connota-

tion of perforator flaps. Herein, relevant research was reviewed to clarify the application of special-form perforator flaps in re-

pairing soft tissue defects in extremities.
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[ Abstract)

pathogenesis is complex, and some causes remain unclear to date. As important immune cells at the maternal-fetal interface,

Recurrent spontaneous abortion (RSA) seriously affects the reproductive health of childbearing couples. Its

decidual macrophages play a crucial role in maintaining normal pregnancy. This article synthesizes the research findings in re-

cent years and reviews the phenotypes, functions of decidual macrophages, and their relationship with RSA, aiming to provide

a reference for a deeper understanding of the pathogenesis of RSA and the exploration of new treatment strategies.

[ Key words)

B R H SR (recurrent spontaneous abortion, RSA ) & ¥§
SRl —tetaE s &4 2 a2 WL LW AR EF R
AR RGN 1% ~3%"" . RSA AU LI B Lol B i 1
WK E BN T FEEM AT 0, HATC A RSA 1Y R4
PR S8 TR R B BUBEAR SR S AEE T (A1)
A3 50% B RSA T PRI e SR R FRL 40 , 050 188 15 e 4
(decidual macrophages, DMs ) J2 & it 5t i Ab ¥l 45 — 22 19 11 4
L, 249 o U5 I Y AT LY 2097 BT S B W5 I 4 7 S
PV G I P 0 T A B R S MR TE B Dk R A S O I
S ¥R BT, SN T IE AT YR A T R Ry O
BB S IF TSR A S IR R TE RSA A HIL i Hh i/ HT H
T BT . ELWEAN MRy o 72 48 1 o S A R o, TE B iR
FHE R , T B e 200 B 2 15 B R G e - AR R I

GG RN E S5 5 R 58 AT sl E A, R, TRABERY
WEMRE AR S RSA FYSCER X T 75 RSA (9 5 AL il Rl
ARUIETT )7 S HA BB R S AR SO A T 2RI
1 R k2 P B R 1
L1 RAVRIE  E WA M DH: =5 2 ¢ mT S8 A AL B Oy i 25

Recurrent spontaneous abortion; Decidual macrophages; Research progress

PR AEA R AR S BT, il A oh Z e 07 22
SACEYFIIRE . T RENG S A SRR A BEERE b 5 A
fg R 2 P A M1 B M2 B W B AN R )
REAFPE( LR 1) o [FIFE AT AR CD11e 237 IR kK F- %1 53
ARSI REERE , 22 5 BRI S e iy i e

M1 20 20 i SR 28 3% A 5 W 200 i, B AT 02 R AR TR
IRe, DL AT BB RE T, REAS S T R Bh AN 1 (T
helper type 1 cell , Th1) S , 34 5% e 55 240 Jf X7 J 4% i Jed 240 i
FIBAEYI AR, ISR M1 5B A0 R7E 4 ik R 04 BY
TALHENRIAE IR, SRR R A (R R LS 2R EY . 5
ZAH L, M2 R SRR AR fb W 2 L, B T R R B
PEVITTIIRE , REASTE BRI T4, (e R SUB E 2, 2 55
PRALPEMS 52 AN AAME RN IR S A . e S8 Ul 5 A,
EATIE R WA S A P A A R R AL R A iR LS
AL SZ TR ER , 0k B 23 i 8 A ORI R L AE R R F
M1 1 M2 #1507 G O a2 o 40 38 3 3 2851 4 Y OC A
@, B IRETH, M1 B 5 3= 5 07 T 7E 9 57 )2 A I R AR A
JE A g M2 B RS RS SURAZ S M1 AL, TR 85
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Rz 1 M1/M2 BIE w40 B RPEXT e

WiH M1 AT (2 R 1) M2 ERELI (SR /1B E 1)

WS LPS TNF-a . IFN-y IL-4 IL-13 IL-10 . TGF-B

FMPREY CD80.,CD86 . TLR-4 MHC- Il CD206 .CD163 ,CD209

SR IL-1B . IL-6 IL-12 \TNF-a ,CXCL10 IL-10 ,VEGF ,TGF-B .CCL17

Uik UYL T BRI IR A A 5 SRE 32 AHLUBE A A B 30 2 1 I

JE I e £ A 3R 1R A AT S5 8 W) BE VT AT BIR 485 JR 7 A AR )
FEATE I SEIR TN R e AR R Z BRI &k A AR e 4
HRAE

BRT M1/M2 RSN MR CD1 e RBKT B E
WEAN AR T 43 CD1le B R IAF CD11e KRB WHE, CD1lc
I 2 T BB S 5 I 41 i 75 R A W A7 448 €D209 AT CD206, HA 488
SRIGAIERE ST, BENEAT R0 W TR A R T 40 i, AR 9P IR L
SZREY | Jiang S50 i A0 AR S B S A HE RS b A
T E A 3 35 )2 4R MG CD1Le i 2635 37 B Y CCR2-
CD11cLO F A, v] 4 5 Pk 22 34 1 21 2% i 4501 (heme oxy-
genase-1, HMOX1) , HMOX1 HAFHUéa b B4 A G )85 %6 1)
BE, AT REFE R AT U 4 AR LA B E S AR B . CD1Lle
FEIKRWARE AT #E— 2543 CCR2+CD11cHI Al CCR2-CD11cHI
AF4, HF CCR2+CD11cHT F4 B A i 4 Rtk | BEAE 4 4
R+, 2 5 0B Wi B, T CCR2-CD11cHI 4 A
AHLRFFE , BESS A WP R AR R F | Rp e e i X
ATFHEMBYME , e [F 435521 50 m 1 e fa 2s i i 4 R 1Y
EH AT,
1.2 EIEREIRPAIIAE  7EBIE P A E A0S | R A4
Y B (natural killer cell , NK £ ) 4% 2 4R 40 2 3 1R 45, & B
FHIK IMEEIB BREAT G 220 M 1) G B i 37 LA I 2 4
FEIG AT IR, IR B 0 20 B A 2E K IR 7 N i i IR T
B JRIEBEREE R0 R 2 B M1 T M2 A1 M1/ M2 B4 1 36 24
Pk B0 0 X B T A R 2 S B G B W A I oA AE A R 5
P G Z P E SO AR, AR G e PR T A A A
J 3R AN AR 2R T A T R B I A v 3 gt
ZHHLHIS SRRV R AR e et 32, B A0 A ] 3 0
BEATIE Fo ZARDURA T A1 1 A0 A PR B J0R [ A G s
AR T 15 T35 05 2R FEBT AL W B A1 Y, 3¢ BH 5 BS54
J T fil i A A WA FH ARG P e e T . Shen 2T
SIS BE R MR TR R BT G 8 A0 A B R G 8 T
(maternal immune activation, MIA ) B F X 9K il 4 3% & b %
(autism spectrum disorder, ASD) FHEYVE ], MIA Z2 B 0K P 5 I
YN S A ML AR AR TS B MIA Z2 [RAAR P 2 P
AN A RENS Bt AR R AR ATMAE REA T . ISR R I, i 7= ER 3 AL
7 T /1N BRI A i B 5 I 4 P I TR R, R R AN S
WA M A S R TR R, WA R Gk CD36, A A A 1Y
I TR D T 200 1) 5 W £ R ) 32, AR 0 W 200 B A B IL-18,
NI 2 G A PR R, W ORB) i S T e e i 2 . SEER 25 R 10
TNFEIEH AR OR T WA AT A ) S8 T R Ak 5 X B s S e
GaRE - B F

TR R R, F 8 NI L AT — R AN A EH I, L
T N R IGE IR IR B TR 2, IFGE R I, W5t RE 1 s 240 i P 5 ot
S IhHE 5T 4 )& 7R ¥ ( matrix metalloproteinases , MMPs ) %5 i 21 |
¥4 fif 20 il Z 32 I ( extracellular matrix , ECM) {43, f #F 15 P IE
YH LAY B TG B, SR R G B R RN IG 5T 1A i AR
MMP-2 Fl MMP-9 (33K 5 )83 3 R85 VIAR G, &A% i i
e L AR R AR I e I Re e i IR R A8
FEJ5T, MMP-2 Fll MMP-9 (RS ab B3tk 2 (2 HE 1 /I Bk 7 )2 20
U )l e AR 28, JEL 3 o G i 200 L A/ 356 | D A 1 R 0 R
JEH R B TR AR L P B A, Jedk TR —
AR | T IRE S A R B4R R 1 CD11e w31k E W40 i
. #£ ( CD1lc-high dendritic cell-like macrophages, CD11c high
dMe) , 1% 57 4H M Sk U5 A 2= 2L B € 4R 35-9 ( Galectin-9) J& CDl1lc
1R TR L A S A () OGB4 43 T, AR TR AT I AR
TEUR LA R I b S H BN, Galectin-9 3@ i CD44 43 (4L
1155 CD11c high dMe [ 2 14 S b ALY Ji& 3 % 57 4 i
TG T, IRIRBAFIIF R Bs, iR P01 (%2 16~ 20
JED) G FR U EESE R -9 AT Al B R AT A A . R
BYIE R & B M BEM IS T 70 2 09 I i AR 1, i 48 26 Bl U IR A
R — A E B Wang 2507 38 i 25 (8] 20 A 1AL U 43
BT, A AR I A ol s 240 B3 A7 T 16 L B IS SR TR

BRI TR T B G 2R G U It A2 [ AT SR L,
R RASET 4 B RIS B A SRS (9 B BRI RE T . VG 3R )2 A 2
PN BRI Y T N e 6 B R T IE iR 805 3% 40 R A
B AT R L e e R e E B EEMWEA ., MR A
57 2 40 B 53 WA T 22 Pl A R R AR R, 0 IL-8,
GM-CSF \M-CSF 45, nl i 55 % % 40 i 10 56 58 3T 7% R4 22 i
FB L —IRITE IR ML Zeste [FIEYI 38 T 2 (enhancer
of Zeste homolog 2, EZH2) f) T 18 5 W I M1 74 505 41 gl £k 5%
RIWERER S M BRI BE B AN T EZH2 R IE
BEERRAL, WA, EFRIZ A EZH2 ik sk TIRE 3z B &
A 20 0 G 5 LA T A R 7 6, (R O ML TR 4
Ak, 3 T RS 5 R 1 AR U R AR HLIRTARSE T
2 WiIEEAAES RSA X R
2.1 MI/M2Ffi%d8 78 RSA L B REIG FL T, M1/ M2 SF-fi
KRR — IR B, B M1 Y 5 g 20 i Lo i 15 n, M2
U B WA EL 8 M1/ M2 BT 3PP 2K 3R T g R
BURIEIAEL 0 A2 R T7 10 7 AR | X G 7™ A= e i Yok, D 3
TG FE B RS . Z2TRFSEIESE M1/ M2 44 985 RSA HAT 6
B, M1/M2 AR TR B ALEIE I A%, An Ak Rk AR M S b
i ey L e e s = A N SR o R A L I S E A
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FAT BRI TR . Qu A R R T AR SR G s
R RN AE T B AR Z e E b S EE . PR K
AR e ST 7 K T B I SR 7 e 5 S o T e R R AR
Se Ve H 19 & B R 2R A0 N B A 35 T E A 1) M1
RIS AR SAT , P02 58 40 L IX - (4N TNF-a \1L-6 1 IL-8) 7334,
MG F 5T WA IR i A G B A R R L A 8T
BWCARZ T3 R O & AR S AR BE— 25 E S8, H,0,
AT A 2 B AT A 1) M R AR A AR R A ST B KT R
KM R I8 F B T A gl i g fe )y, — 3
KT IR IR R H IR ZS & 811 JPT2 5 RAS M5t
W, RN R B ARG R 2L, TPT2 Rk K T A%,
WEFRIZ AN JPT2 s, AT D] INK/TL-6 Fll, f& JEF B2 I A v 1
AFERFE TS M1 B E W4 itk Ab , BELAS2% 77 )2 40 i Y
FhbfE TR AR 2B BLAh, BT & BLAN A (5 3 P450 26A1
(CYP26A1) 1] LA3E 1 9847 5 P NK 20 it Fl R 2 4R 41 ifd Sk 5%
MG E IR . fE/NRT B ik CYP26A1 £ W3l /D IR fiG
PR SRR . T30 CYP26A1 ik &b 38 5 4% F & 5 I 40 i
Ja , M1 B g 4 A 75 5 5 B — A AL &S B (nitric oxide
synthase 2,Nos2) IL-1B . IL-6 , TNF-« Fl CD86 Fj 3 15 7K - i 3
WARG, 0 M1 25 A i AL A 2

2.2 YA TSR WE I N A A 3 0 ) AN B TR T A
FrEfn e E g e SRR R B R E EE/EM, 7E RSA &
WSS IV 200 L 1% 400 L PR o B S R B R A A 4
O SR R / [V 7i71 : S  r 0 A l1  S R R T SN T
Cui 27 TERE 24 ( lipopolysaccharide , LPS ) 355 09 /N BT 7= AR
R % B0 E W40 A 4y W6 Y TL-1,1L-6 , TNF-a  IFN-y Al IL-17a
AR R AN R Tk WEFE, S BRSO F ™, B E
W20 i S B ML AU AR AR A8 ], [) s Bt A2 00 B 0 JE ) Rev-erba
FK T, Rev-erba i35 SRO009 1 13 38 i% PI3K {5 5 #
AT LPS WA E AN M1 B AL, SRR E T
TR HE 1 B1(high mobility group box 1, HMGB1) £ 3 1 4
F§ P4-PR 15530 i, 76/ RRHR HEA o A o e 4 S AR 1)
ZHEHERZ 2 REAGE A E R TR RN RITIR, B
M 225 HMGB1 &G A s T, S 8= & AR T~ 1 &
AR BRI Bk, A mT e A2 2 A R
4% 55 i85 5% 2 ST« XFIE 43I TL-10 \ TGF-B  IL-4 1 VEGF 4%
A TR SR R A AT R e T R R
R H B 2a( ubiquitin specific peptidase 2a, USP2a) &3k T J#-5#1
TSR AR 28 R R T 7 B AR ST 5T R, USP2a 1] 38 id
B PI3K/ Akt/GSK3B/ B-ik A R [ 15 5 3 ¢ 4 a8F 106 % J22 400
WOE IR FAR 28, H USP2a k32 M2 I I 41 i o I 1Y
TGF-B IF 4>,

2.3 RIEIHIIRERE RS W ATEE T G (regulatory T cell,
Treg) /2 2 FF B0 57 1) 25 ZE AN MAENAR , & T LAIE i 5 0 s
IR AR BLAE 9T B A Y 9 P A R, R R R, #E
RSA [E& 1, Treg 20 X 50 5 505 41 i A 3845 D BB S 3, 23
gt 15 0 200 5 3 b, 4 s R R 6 A L R, A B i B

PEMi 2 Liu 255 FEHES MITA-TRIM38 AR 4 FH 5 41 i £
T2 BT SZ AL B & B0, TE 55 4T 8 A2 T S 8 0 IR A A5 DL
AeRe B T2 R 5 5 40 I AR T Sl R DL I S
PE SN, T AR 5 T 17 S B 30 RS DA S O, AR GE
WY EER S o TRIM38 /19 MITA f) K48 H172 LT3
MITA IR 3K , 300 A B A T WA W D PR 5 O P it 7 BB 3 R I
FUHI K48 Bz ALK VB, MITA 238K 7T, 2 fie it
T,

3 ETFHRELRMRTETT kR

3.1 RPEETRYT  CAVIERD R TIRYT I B ET RSA
RITEETFB 22—, EE AT A0 5897 1 (lymphocyte
immunization therapy,LIT) N K 7 S e 2 BR 25 [ (intravenous
immunoglobulin, IV1g) , LIT J&3if i 45 RSA 3 i 1 Be 48 5056
=7 R EL A 75 S AR A G TR 37, DA T B I R A S
WFFEFR I LIT T LAJR T REOR (18 G5 S, 39 Th2 Y 40 i P 7
4300 , FAEG Th 40 i PR (4 7K 7 AR 3 M2 260 1 0 200 G ) A
b, BB AR G BE RS 2 Chen %5 BRI T — 28 5¢
HER DU gt oA iR AR At 2 D B SAIE T LIT X RSA
VRIT IR, S 4 B A AL A AT AR B R X LIT AR
WF5E &I, LIT J& RSA WA BURYT Ik, H AR I A4 Ay
AEANATES BE AR I B | H00 B BE PO 5 23 R R T AUR . IVIg
AT LAE 85 Treg/Th17 4T A0 RMAROS 9815 B 140
W T iS5 2 R HIL] , i B G S B O B, 3205 RSA A 1Y 4T
R B T R ot X RS B SR A0 M 4R R % N R
(granulocyte colony-stimulating factor, G-CSF) f4) RSA /)N FUR L Y
WFFTIESE , G-CSF 2 238 3516 3% )2 M 0 4 BB 18 0, I Uk
55 X I WS 4 L 4 4 P S B0 i L T O 22 1) W 4 L )
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