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[ ABSTRACT] Aim  To investigate the relationship between serum transforming growth factor Bl ( TGF-B1),
soluble suppression of tumorigenicity-2 (sST2) and the length and severity of thoracic aortic aneurysm (TAA) , and to ana-
lyze the diagnostic value of serum TGF-B1 and sST2 in the diagnosis of TAA. Methods A total of 72 TAA patients
(TAA group) admitted to West China Guang’an Affiliated Hospital of Sichuan University from July 2018 to December 2020
and 77 healthy volunteers (control group) were selected. ~ Serum levels of TGF-B1, sST2, inflammatory factors and fibro-
sis indexes were detected.  The lesion length and lesion degree of TAA were measured by echocardiography.  Pearson or
Spearman correlation coefficient was used to describe the correlation between TGF-B1, sST2 and lesion length, lesion de-
gree, inflammatory factors, fibrosis indexes.  Logistic regression was used to analyze the risk factors of TAA and the value
of TGF-B1 and sST2 in the diagnosis of TAA was analyzed by receiver operating characteristic (ROC) curve. Results
The levels of serum TGF-B1 and sST2 were higher in TAA group than those in control group (t=18.480, 27.534, P<
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0.05).

Serum TGF-B1 and sST2 levels were positively correlated with the length of thoracic aortic lesion, the degree of

thoracic aortic lesion, interleukin-18(IL-1B) , interleukin-6(1L-6) , interleukin-33 (1L-33) , hyaluronic acid (HA) , type

Il procollagen( PCII) , type IV collagen, IV-C), and laminin(LN) (r/r,=0.751 ~0.921, P<0.05).

High levels of

IL-33 (OR(95% CI)=1.250(1.062 ~1.471) ), PCII (OR (95% CI)=1.390(1.131 ~1.707)), IV-C(OR(95% CI)
=1.141(1.005 ~1.296) ) , TGF-B1( OR(95% CI)=2.447 (1.370 ~4.372)) and sST2 (OR(95% CI)=1.749 (1.327

~2.306) ) were risk factors for TAA (P<0.05).

The area under curve (AUC) of combined TGF-B1 and sST2 for diag-
nosis of TAA was 0. 826, which was higher than that of TGF-B1 and sST2 alone (P<0.05).

Conclusion The in-

crease of serum TGF-B1 and sST2 levels is associated with the occurrence of TAA, the length and degree of TAA lesion,

and can be used as a potential indicator for the evaluation of TAA disease.
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IV-C LN = 6] B 48 = %, Logistic [ J& & % [E] I3 47
TAA B f& /6 [ & , %2 %] TGF-B1 sST2 ¥ W7 TAA B %%,
# T 1B #FAE (receiver operating characteristic, ROC ) #
%, K Fl oh & T W 47 (area under curve, AUC) 0 I 2 5
P A IS KV a=0.05,

2 # B
2.1 EZEER L EMEGIER
TAA 4 LR TAA S5 Ho B T X R4 (P

<0.05) , IfiL ¥ 1L-1B .1L-6 . 1L-33 \HA .PCII .IV-C LN

TR T BRZH (P<0. 05) , BIZH AR 1 1) e A
SRR s R DR LA v AR ILE b L 8K 22 S TG
it E L (P>0.05;5£ 1),
2.2 I TGF-B1.sST2 7k F

TAA A ILTE TGF-B1 Fll sST2 /K F-& T-%f R4 ,
ZFAGIAHE L (P<0.05;382)
2.3 Mm% TGF-B1.sST2 /K FESHIEFhRRREKE
R REREX S

I3 TGF-B1 ,sST2 7K 5 i 3= 2 ko A8 K B
A7 #)%  IL-1B . IL-6 . IL-33 \HA .PCII . IV-C LN
KR IEAHICC R (P<0. 055K 3) ¢

F1. MARLHRUARKEE FEIERLR

Table 1. Comparison of baseline data and indexes of laboratory and imaging

jAg s XL (n=77) TAA 4 (n=72) v/ X P
LW % 54.98+6.05 55.02+6. 19 0.040 0.968
B[ B(%) ] 45(58.44) 43(59.72) 0.025 0.874
WA s/ [ (% ) ] 38(49.35) 33(45.83) 0.185 0. 668
I/ [ % ) ] 42(54.55) 38(52.78) 0.047 0.829
EME/[H(%) ] 21(27.27) 39(54.17) 11.189 0.001
BRI/ LB %) ] 33(42.86) 25(34.72) 1.036 0.309
TR ILAE/ [ 19 (% ) ] 32(41.56) 28(38.89) 0.110 0.740
TAA KL/ [ HI(% ) ] 9(11.69) 21(29.17) 7.069 0.008
TAA JZE K/ cm — 5.62x1.49

TAA T KY K EHAZ/cm — 24.52+6.27

TAA JRASFR B — 132.05+32.51

IL-1B/(ng/L) 62.31(49.51,82.09) 153.09(121.02,189.35) 19.760 0.000
11-6/(ng/L) 26.35+5.12 109.42+23. 47 30.303 0.000
1L-33/(ng/L) 1.1620.37 3.51£0.96 19.957 0.000
HA/ (ng/L) 141.52(112.02,205.35) 205.31(143.25,256.35) 14.598 0.000
PCII/(ng/L) 25.13%5.35 132.05+31. 84 29.038 0.000
IV-C/(ug/L) 132.12+35.08 259.35+59.79 15.966 0.000
LN/ (pg/L) 106.35+29. 77 195.08+35. 47 16.578 0.000

=" FR BdE Ja kSRR

Fz 2. TAA ASXRBAMFE TGF-B1.sST2 KEFER
Table 2. Differences in serum TGF-p1 and sST2 levels

between TAA group and control group

Vah n  TGF-B1/(ng/L) sST2/ (wg/L)
X HRZH 77 8.12+2. 64 12.52+2.24
TAA 4H 72 23.51+6.78 35.246.42
{8 18. 480 28.3534
P1{a 0.000 0.000
2.4 & TAA KRB E RS

LA TAA K A (R{E: =0, 02 =1) ,
IR (WA : 5 =0, 02 =1) [ TAA SRS (RAE: 75 =

0,7&=1) IL-1B.IL-6 . 1L-33 .HA .PCII . IV-C . LN,
TGF-B1 \sST2 i H A AT Z & Logistic 11443
Br, 2 1L-33 PCIT  IV-C \ TGF-B1 sST2 J2& TAA &
TR IERI R (P<0.05;3%4)
2.5 TGF-B1.sST2 2 BT TAA BIHHE

TGF-B1,sST2 % 5112 Wi TAA 9 {5 53 51k
16. 59 ng/L.24. 69 ng/L,AUC 43514 0. 627 0. 640,
TGF-B1 Fl sST2 ¥k A ( LAl — 3 K F [ {8 4 FH
PE) 28 TAA B AUC 4 0. 826, & T TGF-B1 . sST2
PR W (2= 3.935.3.417, P =0.000.0.001; % 5
ME1),
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* 3. i TGF-B1.sST2 5MEFN KR ERKEMRERE
MR IL-1B.IL-6,IL-33 \HA \PCII, IV-C LN B X547
Table 3. Correlation analysis between serum TGF-f31,
sST2 and length and degree of thoracic aorta lesions,
as well as IL-1B, IL-6, IL-33, HA, PCII, IV-C, LN

TGF-B1 sST2
PN
/T, P /T, P

TAA JRAERE  0.872  0.000 0.832 0.000
TAA JEAFEE  0.853  0.000 0. 809 0.000
IL-1B 0.773  0.000 0.754 0.000
IL-6 0.795  0.000 0.751 0.000
1L-33 0.760  0.000 0.769 0. 000
HA 0.906  0.000 0.863 0. 000
pCIl 0.921  0.000 0.842 0.000
V- 0.917  0.000 0.803 0.000
LN 0.903  0.000 0.863 0. 000

F 4. #M TAA % &M Logistic B39 47
Table 4. Logistic regression analysis affecting TAA incidence

FEE S B SE  Wald ¥ OR(95% CI) P

IL-33  0.223 0.083 7.219 1.250(1.062 ~1.471) 0.001
PCIT  0.329 0.105 9.818 1.390(1.131 ~1.707) 0.000
V- 0.132 0.065 4.124 1.141(1.005 ~1.296) 0.005
TGF-B1 0.895 0.296 9.142 2.447(1.370 ~4.372) 0.000
sST2 0.559 0.141 15.718 1.749(1.327 ~2.306) 0.000

% 5. TGF-B1.sST2 2 TAA BIRIAE
Table 5. Efficacy of TGF-1 and sST2 in the
diagnosis of TAA

R Fem A%

S OR(95% CI) Pl W e
12, s =]

TGF-B1 0.627(0.544 ~0.705) 0.000 76.39 72.73 0.491 2
sST2  0.640(0.557 ~0.717) 0.000 70.83 68.830.396 6

TGF-B1

B 0.826(0.756 ~0.883) 0.000 90.28 90.91 0.811 9
+sST2
3 % i

LS B AR R 250 T A R TAA
MEZRERE R TAA %45 3 hkEE 2
AR AT PR PR AT S, 32 B3 B A iR P 2T 24 7 53¢
AZE IR LA - 3 UL 200 0 a2 R Dt 2 9 o 2 R
R HILFLEAE SRR DH I L5 £ e AL i S B
SE R e B A S 7 ] S i 240 i A 5 2 O
AT B I WA 3 A2 A1 (o B 2T 4 4 M K 5
A e A"

TGF-B {5518 ##% 2 5 L& -1 LA e 731k . 4

1.0
0.8
0.6
o
&
™ 0.4
—TGF-p 1
——sST2
0 2 _H*ﬁléwf
— %L
OO 1 1 1 1 ]
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& 1. TGF-B1.sST2 i2#7 TAA & ROC Hi &k
Figure 1. ROC curve of TGF-g1 and sST2 in
the diagnosis of TAA

Mo AP 5 9 ok A TGF-B {5 5 18 6 3 B 3G 5
TAA B9 L% YIS TGF-B1 J& TGF-B K%
B Z— A R e ZUAE R SR AR 1 LR R 4
LR Ak I N, A WF 9T & I TGF-B1 Al A2 ff Smad2
IR AL AR L AR A A5 5 6 =, U AR A A
A3k R LR £F 2 40 i, S 3O 27 4R, TGF-BI
PR 5 Smad2/3 {755 300 5t 2 1 A Ak il B0
LA 2k AT 25 R W] TAA B3 1T TGF-
B /K-l 4 v, HL5 M == 3 ol A8 4 BE RN B A
IEAH 3G, [0 40 B 45 R B R TGF-B1 7K - 38 = =&
TAA ZAERAER R Uil TGF-B1 5 TAA &9 LA
FORZEREA X, Cai S5 NS AR TAA B
FHPRALARA B TGF-B1 ik b#, TGF-B1 i i
Ja s R UFRON T2 5 YN i 1L 5 R 9 R 9 E S g
TR SR UL BT 24 40 2 A R a4 R AT
AHIFFE A A 43 AT 45 2R B R LT TGF-B1 K5
HA PCII | IV-C LN 2IEAMC, #&/~ TGF-B1 7] figid
iR A BELF 4L S 5 TAA Kmad A2, 3 00 T fE
RBLH] A . TGF-B1 i# i Smad2/3 & 1 B ik 1k 245 it
TRAR ST Ao 22 B4 TR0 Ak AR OO A AR O A R
skFR LI 4S5 7, A1 8 0l 7 A0 RE B 2 4 248 i 1)
WURCET e A4k, B3 o= F- 1 WLILSH 2 1 AR 5
EAFRIE, AT AT REL 4k A TAA FE RS, 3
YIS R TGF-B1 Al 57 S V0 35 mT BH WG/ B 3 2
JiicRE e AR ) ASBIESE AR e AH R TGF-B1
K5 TL-18 11-6 \I1-33 S 1EAME, #/R8 TGF-1 1]
P JAE N, TGF-B1 1] gl 15 5 0 B A0 S 1
R fef i A5 REZF A A

ST2 J&F Toll FEZ MM ZIE , i T Ytk 2q12,
sST2 J& ST2 A METE 2XfN 3 7 22 — | 7F B g4l
Jio AEREMAE A BIE T UM 2 O WL ST R
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K, sST2 JOIE JIE FI1 20 Jit PN 435 4, R R ke 22 40 il b A
i, TL-33 S sST2 HhS LA, sST2 38 i 56 4tk
5 1L-33 45 & kK #5 F RAE RN 1 28 N 25 45 1)
B R RE I ] B30 0 AR 4 i A/ 35
(1) JILET 24 40 i 15 5 R D AR 2 o800 Uk & 4 b
JR 20 i ARG R L $ST2 KT 5 Ak
D UVESEG O LA dEfb A ) AR gT 4 R W
sST2 /KT TAA B A VLR S M R A
K, AT REAIAILN Ry « AR AE S I V8 e 240 L | IS R 4
T bR P 4 R ik sST2 , sST2 7] R 3 IL-33/ST2 {5
53 A LA ORE SN P AR = B fbk ot A
T LAR B3G5 434k, 20 it A 5 5 BT A 40 5
2 IR R A A DA, kT B0 A8 RE AT 4 4 A
TAA B EA . ABFSEADCHE 73 A 45 R 7R sST2 /K
5 1L-18 . 1L-6 . 1L-33 \HA \PCII .1V-C LN £ IE4f
XK, PR sST2 W] REIE 1175 5 AT RN, I R 3= 5
ok AE BE 2T At Ak AN Bl B Y it 7 . ARBFSE ROC 43
Mret S 7R TGF-B1 . sST2 2 M TAA ¥ HA7— & #r
(B, BRA P F8 b )5 12 Wi AL e BH 8 32 &1, BB TGF-
B1.sST2 AIEN TAA FHEIZ Wi bR &Gy, B2 W
AT 2 WiskaE .

25 [ ik TAA B3 LT TGF-B1 ,sST2 7K F-1Y
ETE K TGF-BL sST2 5 TAA &A= LL K
TAA S FE DL R A G TGF-B1 (sST2 A fiE
WS A REL b2 5 TAA ZIwbLi
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