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[ 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 ApoJ 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-e, 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 Apol 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 Apol] 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 (7/P=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 (z/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.

Combined detection has high clinical value for assessing the risk of CIMT thickening after CEA.
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W R IILAE ) AN S (IR R KR S ) (CEA FAR DY
2 (PRUESTN K N BRI AR ) 230 2 e br [ 1 4n g it
B(WBC) (If/MRITEC(PLT) (& F(Alb) (24 R
FIE(Fib) \D-—2{A&(D-D)  GHEE (TC) , Hh =
Fig (TC) | fmr %% B g 25 1 H [ 8 ( HDL-C) K% g 2
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RN K305 2 TEAS ST REYERH L s 07,2
2] LR ST AR ¢« K36 ; Pearson £H G R Hr
CAS A I Apo) TSG-6 /KF-55 CRP TNF-o A5 2
4 CIMT JEJERIAHICHE ; Z A R Logistic [A1H 534 CAS
HH CEA RJE R CIMT B SR IN £, 2k % T
FEASE(ROC) M ZIPAS LI Apo) TSG-6 /K-F-Xf CAS
H# CEA RJG % & CIMT 46 WM (i, P<0.05
WA BT

2 &5 B

2.1 2 4L Apo) \TSG-6 K H & CAS 41l 3%
Apol TSG-6 K25 T HEXT IRAL , 2 S AT v+ 75 X
(P<0.01), L3 1,

R EFREXIIRALS CAS 4L Apol \TSG-6 K F-LLEL  (ies)
Tab.1 Comparison of Serum Apo] and TSG-6 Levels Between the
Healthy Control Group and the CAS Group

49 By ApoJ (mg/L) TSG-6( ng/L)
e RREXT IR 21 60 38.13x12.66 8.89+2.64
CAS 4 120 68.94230.02 13.35+3.51
18 9.656 9.534
P1H <0.001 <0.001

2.2 24 CAS HBF IR/ FEEFIE L 5 AR R
T 2H F#, 9 JE 4 D-D . CRP ., TNF-a 7K % F+ 55,
Apo] [TSG-6 7KF-FEA (P<0.01) , 2 7 2H Hi A 1ifs PR %%
B 2E 5 ICge 2= L (P>0.05) , L& 2,

2.3 CAS BT Apo) . TSG-6 /KF5 CRP ,TNF-a
AJG 2 5 CIMT JEFERIA KEPE Pearson AH &40 H7 ik
78, CAS B F I Apo) \TSG-6 /K435 CRP \ TNF-a
KFRIEM K, 5ARE 2 4 CIMT J& 2 A& (P<
0.05), L5 3,

2.4 ZHE Logistic MIIH4r#HT CAS B3 CEA K5k
A= CIMT HERZ MR ZE DL CAS BE &R &4 CEA
ARG CIMT 35 R AR & (WA, 2 =1, =0), |
G P<0.05 T H o B 28 = i 17 Z2 A &R Logistic [1]
A58, 455 7R . D-D . CRP |\ TNF-a 7K -5 & CAS f#
# CEA RJ5 &4 CIMT ¥4 21 &K K & | Apol \ TSG-6
K R (P<0.05) , WL 4,

2.5 IM¥E Apol \TSG-6 /KF-Xf CAS 4 CEA K5 A&
A CIMT 38R A 2% L7 Apol \ TSG-6 7K
U S T CAS & CEA RJ5 &4 CIMT 14
JEH ROC HIZE, IFITHF M4 T AL (AUC) 45 R s

F2 RIS CAS Ml R/ 99 PRRFAE LL
Tab.2 Comparison of clinical/pathological characteristics between
the non-thickening subgroup and the thickening subgroup
of CAS patients

5 A REESAL R e pw
FBIHI(%)] 69(77.53) 23(74.19) 0.143  0.705
SRR (R, %) 55.26+£10.27  56.18+11.01  0.408 0.684
BMI(#+s,kg/m?) 23.45+2.03 23.99+2.47 1.095 0.276
FIEIRYE CAS[ (%) ] 46(51.69) 17(54.84) 0.092 0.762
FMLEL (%) ] 33(37.08) 11(35.48) 0.025 0.874
IR (%) ] 18(20.22) 7(22.58) 0.077 0.781
SECIE[BI(%) ] 10(11.24) 5(16.13) 0.155  0.693
A (%) ] 16(17.98) 6(19.35) 0.029 0.864
T IR e [ (%) ] 42(47.19) 14(45.16) 0.038  0.845
W H L LB (%) ] 31(34.83) 12(38.71) 0.150  0.698
P (%) ] 32(35.96) 10(32.26) 0.138  0.710
%ﬁ%i’?ﬁmﬂ@m 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(##s,x10°/L)  198.32+21.55 202.54%23.40  0.882 0.379
Alb(zss,g/L) 35.72+2.88 34.65+2.71 1.862  0.065
Fib(#+s,g/L) 3.41+0.68 3.5220.79  0.691  0.491
D-D(x+s, mg/L) 0.17+0.04 0.21+0.06  3.454 0.001
TC(x+s, mmol/L) 2.04+0.71 2.17+0.80  0.801 0.424
TG (z+s, mmol/L) 1.8920.56 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(#+s,mmol/L)  3.68+1.06 3.97x1.14  1.242  0.217
CRP (z+s,mg/L) 29.32+7.76 45.46£9.78  8.321 <0.001
TNF-a(%+s, ng/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

R3  CAS BF MW ApoJ TSG-6 /K5 CRP \TNF-o \ RJ5 2 4E
CIMT JE B By AH e

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

- Apo] TSG-6
fit P r i P

CRP 0.564 0.021 0.598 0.013

TNF-a 0.612 0.004 0.690 <0.001

AJF 24 CIMT R -0.599  <0.001  —0.509 0.016

IM7E Apo) \TSG-6 7KF-Fgh J — F kA Tl CAS
CEA RJ5 %4 CIMT #4519 AUC 435124 0.642 .0.715
0.875, “HWKAR AUC KF AT %) AUC(Z/P=
2.169/0.015 3.092/0.001) , W7 5 & 1.
3 4t i

FBNK P S CAS B H52 CEA FARJFH WL
FERAE , Ho & A 5 50 koo R 5 1k B B IR B D0 AR G
CIMT 3 JEAE R Sk ok FERE AL g bR AU AT ES:
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R4 W CAS B CEA RJ5 K4 CIMT &1 2 W %
Logistic EEFRD
Tab.4 Multivariate Logistic regression analysis of factors influen-

cing CIMT thickening after CEA in CAS patients
A7 pfH SE{H Waldfi PfH OR{H

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] # -0.213  -0.083 6.556  0.010  0.808 0.687~0.951
TSG-6 = —-0.273 -0.127  4.626  0.031 0.761  0.593~0.975

£S5 MLIE Apol \TSG-6 /K F-XF CAS f# CEA RJ5 &£ CIMT
BEJRE R TN B
Tab.5 Predictive value of serum ApoJ and TSG-6 levels for CIMT
thickening after CEA in CAS patients

_ 2%
OB RIERI AU 9SwcI WU fRRIE L0
ApoJ 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
ZHBE 0.875 0.792~0.958 0.938 0.656 0.594

B 1 i Apo) \TSG-6 AKF-Hiill CEA RJ5 &G CIMT 3
JEE ROC Hh £k
Fig.1 ROC curve of serum ApoJ and TSG-6 levels for predicting
CIMT thickening after CEA
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JE B i AR o1k 20 B IR S AR 5 TR I R
e JRRRE O TTT RAEB I R A A T B
FERIN Apo) T CEA AR J5 & )k 8, T fg
ST CEA A5 PR B3 B AR ABF
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CIMT 34533 #2 T BEAL I 6145 . CAS & A= M K 1) 5
ko RERE Ak ik A5 ) 4D RNA M IRFE 40 it b B, mf
YESR NP TLR3 FCAA , 55 100451 1 LA AL ( VSMC)
I ApoJ [R5 [ I 28 S 07 AR AL B A CAS
RAWSCHERI R | Apol AE 28 P BN AR AR I Y 2R
PR W) 18 B8, 76 CAS &A= ik B vh 3k B!,
Jy—J7 i, EIEE) Apo) FI S A EE H (W C N
FI RV BERE I R ) &R AR, AR R
AN ER™ , X 545 H Apo) KF5 CRP,
TNF-o 7K V-5 1EAH G 1 45 5 — 20, BOR FTIR /K7 Apol
PEAR ML BT 28 I L VA0 M AR B /R R SR 55, B 5 5] i
CIMT #4)5 . ARF5IE IR, Apo) B J& CEA ARJ5 CIMT
WIS R R RS ARG CIMT A 2 Uk ¢, 32
7 Apol KSR VE R PEAL CEA AR J5 CIMT 34 J5 UK i
HEBhAEAR . AT EIR, Apol W 1 0 40 it I VR 41 g
F16 FOEL 1 A P o o D Bl ks AR B A S 5 5
&k Apo) Al TE T Erk1/2 F1 Akt {5538 B4 3 VSMC 11
RS AR, (RS AN g T SR A B 5 R BR,
Apo)] A LR EH~ATIRE 76 L8 B8 i A I nT B
PR AR TR] fr A BRI B 2% 2 i 5, 5 25 10 B AH B OF & 1)
ZERUS A S S & B, Apol FE P K AT WK B
mTOR F1 FBW7 fHEAEH 2 # mTOR 932 K- H
FtE R B A SHRR A DGA 2/l

TSG-6 &—Fh /T2 35 kDa B2 MR (1, i
IR R N DS B2 4 20 v il TNF-o0 103807 A= 1)
556 ML FIA W), AEIEH 2 s AN o F G
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15285 1 N6 25 115 19 6L UK 40 B TR 1, DT & 3% 450 3 ik
SEREREALAE ), BTE ST & B TSG-6 £ CAS
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ST T 0 JEE A 4R F K IR TR B R4 $R R
TSG-6 I HES 5 CAS ¥kt F2 I CIMT 38 )2 1 &
ST IRIA CAS P o B2 M CIMT 34 & 5 2 32 B ARAE
Z— R S M A (A ) RSOGRSB4
M i 200 TNF-o F1 TL-1B 2522 Fh 2 P4 i I8 1, ik
M TG JAK/STAT {5 5 38 B, 2 6 8] 72 52 1 40 i
(MSCs) H1 TSG-6 % (15535 L™ 55—, 1
) TSG-6 1 BRHIAZ% N -k B ( NF-xB) % #% 5| 5 W5 40 o
(2 A AR AR A T2 ( COX-2) B HoATT A R o) i 2%
F = A48 A R TFIE R M RN, e k32 0 A&, LA
FETH I M P e vk S RS ks RERE AL T AR, 1, 31X
5ARWF5E H TSG-6 /K5 CRP [ TNF-a /K-S IEAEHY
SEFART . BORRIK K TSG-6 4R HUA X BT 2 P
NGRS 55, 3 S R CIMT 35, AR B
FEIRK IR, TSG-6 5ARJG CIMT {5 740, #R TSG-6
KR TR CEA ARJ5 CIMT 3450 % Az XU . R
T RES TSG-6 KT3Ik - e Z AMEE R E A
P TSG-6 i i HK T g M B 3 Py Rz 4 i
VSMC 34 45 i85 42 4 300 i) 2l Jk ks A e Ak ¥ 4 5 [F)
B TSG-6 FI{ESE 25 4E g o fise I 8 1™ A T A i e
FaseErE ™ S iE Sz, X ApoE B e /) B vE 4
PR TSG-6 1T HELE = o Jik ke A e 1k 9 A8 B4 % 8, 1T i
FE R TSG-6 H R U fin s A8 Ay adk Je >

AWFEIE BRI Apol [ TSG-6 7K SF-B A48 I Xt
CEA AJ5 CIMT 35 % A= (9 B0 AN B = T Wi 8 b 5
Pl UEBHINYE Apol IEG TSG-6 Kl o] Ay il PR DAk
CEA ARJ5 CIMT 3451 % A XU , 8 S5 11 R B 44 0
F il AR IR TT 8 S T 4 i e HR AR B
4 &

25 BT, CEA RJ5 CIMT $ J5 5 25 i AR Hif 1 75
ApoJ \TSG-6 7K F-HAIK , — 35 nl T 46 14 )= i AR 5 5
Jok 34 JEERE 0, B4 R S CIMT 4 )5 & A= 1) <7 5% i

I, BE A X T IPAG CEA RJG CIMT 3451 &
DB ELAT R B P A {EL, KIS Apol \ TSG-6 7K
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