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Expression and clinical significance of soluble ST2 in colorectal cancer
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Abstract:Objective To investigate the expression level of soluble ST2 (sST2) in colorectal cancer and to
analyze the relationship with tumor staging and distant metastasis. Methods A total of 182 patients with
colorectal cancer diagnosed by colonoscopy,imageological diagnosis and pathology were selected as the experi-
mental group. In addition, 86 patients with benign colorectal polyps confirmed by colonoscopy at the same time
were selected as the control group. Levels of CEA,CA19-9,CA125 and sST2 were tested,and their correlation
with tumor stage and distant metastasis were analyzed. The receiver operating characteristic (ROC) curve was
used to evaluate the diagnostic efficacy of sST2 combined with serum tumor markers CEA,CA19-9 and CA125
for colorectal cancer. Results The level of sST2 in the experimental group was significantly higher than that
in the control group,and the difference was statistically significant (P <C0. 05). SST2 expression level in pa-
tients with colorectal cancer was not affected by gender,age, pathological type and tumor size,and the expres-
sion level of sST2 in colorectal cancer patients with lymph node metastasis and distant metastasis was higher
than that in patients without metastasis. The level of sST2 in colorectal cancer patients with different TNM
stages and tumor differentiation degree also had significant difference (P <C0. 05). Pearson correlation analysis
showed that serum sST2 level was positively correlated with colorectal cancer staging and metastasis. Accord-
ing to The ROC curve analysis, the area under the ROC curve of sST2 combined with CEA, CA19-9 and
CA125 (AUC=0. 917) in the diagnosis of colon cancer was higher than that of sST2 alone (AUC=0. 770)
and CEA combined with CA19-9 and CA125 (AUC=0. 874). Conclusion SST2 could represent the malignant

degree of colorectal cancer and the ability of tumor metastasis to a certain extent. The combined detection of
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sST2 and serum tumor markers could effectively improve the diagnostic efficacy of colorectal cancer.

Key words: colorectal cancer; tumor markers;

SEH R BT WM 2 —. Bl F
ARIELE H e T2 RT TR R E I T4 5
FERGAAR B E R AR R KA 90 % H 45 ¢
i 9 R 5 A Sy e B, U AT G I R ECHR , 2R R
PGS O b (e 0, R A I R o
Ky 60001 B H KA R, kEER G BREN 5 4R
EAERR KA, N 10% LT, Wik, 342 548
B b B N R B IIL A EZE, 45 EHW
S R R A RN ke R fh 2 Bl I R AR W AR L A g R
L 45 B M e 1 1F 8 5 i 0 vk R RE B DM 0% L R E
4 1 0 0 15t 97 1 5 W R R I L I s ) XU A2
25 P 240 L R - T LA A B s T e R R R
E R 25 76 45 B R SO BE o R T B I

AL ST2(sST2) il 4F 3k & B0 140 il &
TAL-D Z ARG 0 2 — 7] DL 5 Bl 1L-33 4541
KRS E L 1L-33/ST2L (55l i R B 5% 5
HEDPE T WKL 40 2 (Th2) S & A X, 5 5 £
YEAE M AT SR A A 2 g L S XU O  4R L0 I
RS AN AR R L 1L-33/ST2L {5 538
H4 5 4 45 435 T W R AE TN 1) 22 i o R A e

AWFSY B AR I 25 5 M 9 AR B LYE sST2 K-,
I3 #r sST2 5 98 IR §it i (CEA) L H 2% 1 JiL 19-9
(CA19-9) JBEEPUIR 125 (CAL25) 55 1% 4 1ML i 98 b
W5 R 09 RN e A 0 AR S PR BRI LT sST2 4%
DU AE 25 B 98 v I I IR A0 1.

1 #ERE5AHEE

1.1 — Rl $EEL 2017 48 10 HE 20194E 7 A |
Vg 58 38 K2 e 2 B B JE T 48 = Be AT B S8 BH BGRB8
K H B E 182 BIVE ik dl. A REHs
2H 2055 PR A 512 . R AT R 24k 7 B 1 25 R T
hu bR R gy, Hop B o104 . & 78 . AR
(51.56E 9.1 %, MW HXEHEEKXKSGZT RS
(AJCOYSE 7 W45 H 9 43 W R g e 47 TNM il K 43
WYL T 32 M), 1T W 44 ), B8 43 1, IV 1 63
i, 53 BEHLR) WA AE 1 16 28 38 R & = 2 Bt B a8 o A s
BT ek M AUR B AR A2 N R R AW
B 86 BilfE %t BZL, Hoh B 51 i, £ 35 M, A i

neoplasm staging;

neoplasm metastasis

(48.37£7.35) % . HEBR AR M (1) JC WA 512 Wr 45
(2) G I oAt M s (3D BR A A &5 15 M 9 Mg =B O 4232
BUWRIAYY s COAFAE ™ 50 F B 45 H Al 7 22 I 2% 9
i
1.2 ik THEAKRES® 2 RIER. RESEH
fk4=ii 3~5 mLOIEHLEER)D .4 °C .4 000 r/min &0
10 min 2 B I3 . B —80 C KA RAZ I, R AP
[C cobas e 801 4 { g b 5 & Ot % 5 43 B A 17
CEA.CA19-9,CA125 # I, i 77)  %F [Q 2 7] i 2% 3
7o SR FH it K B 58 W B 30 iE 4T sST2 K, Presage
ST2 ¥ M3 57 & i Critical Diagnostics 2y @) $244E, B
A AR X AR H AR SC AR R E AT
1.3 Siit2phbse SR SPSS20. 0 48 it %o B a3k
TP AF G IES M RR DL o2 Fon, 4l
FBCRH ¢ k. AHSCHE 53 #7 R H Pearson AH E 73041 .
K2R TAERRAE il 26 (ROC il ) 1 e A= P b o
Wi . LL P<<0.05 WZERH G525 L,
2 % 3
2.1 WA BHE MG EYr B RIEAKE 54 m
WA kR EY CEA.CA19-9,.CA125,sST2 ik K F
U v TR R 22 S A Ge it e B L (P <0, 05) , L
# 1.

=1 MABEMBFEDIREPIRIZKFERE (2 L5)
B CEAGug/L)  CA19-9(U/mL) CA125(U/mL)  sST2(ng/mlL)

YA 32.8247.35  42.2148.23"  37.249.48°  103.2£33.9°
21.71£6.45 19.39+2.35 55.9416.2

AR

XA # . P<<0. 05,

2.2 R[] EURRE PO 25 T e R E Vs AR bR R
TR AR ) A S L B A R i R K
N ZE B R R sST2 RIBKFHE ., ZF LG
R SL(P>>0.05) s 4 ik LGRS G Ab e 75 19 25 B W i
BH SST2 KKKV TREBREE . ZRA LI
B (P<C0.05) , MM &ESKREENREHES B
L35 g 77 75 9 CEA L CA19-9,CA125 /K F [h#g, 2%
STGH S L (P>>0.05); 45 B W B % TNM 43
WA AL A BE R TR, HE sST2 K 22 3 A 48 it
BY(P<0.05), W2,

®2 TRFEFIFERHEEELFEMREYREKRFLE (c+s)

i | n CEA(pg/L) CA19-9(U/mL) CA125(U/mL) sST2(ng/mL)
P
] 104 32.4674-7. 45 43.3647. 08 37.2848.22 102. 16421, 17
5ie 78 33.3574:6. 12 41.5447.59 38.1247.19 104. 87430. 28
R CH)
<40 51 30.63+6.55 40.0746. 22 36.70+6.89 102. 37426. 34
=140 131 33.2146.43 42. 4345, 97 38.9946.15 104. 04435, 86




.+ 2386 - El R0 B 2275 2020 45 10 A% 41 %% 193] Int J Lab Med,October 2020, Vol. 41,No. 19
xR AEFESUEEEREEENFTEDREDRIEKELRE (L)
i § n CEA(pg/L) CA19-9(U/mL) CA125(U/mL) sST2(ng/mL)
i 96 6 A
7] 76 35. 675, 33" 58.118. 64" 51.5348. 85" 182.11471.65
i 106 21.3743.56 26,0244, 28 24,3046, 32 84.94425.73
Jif9ed K/ Cem)
<5 48 31.5445.05 28.5347.47" 35.2546. 34" 101.41423.19
=5 134 33.27+3.43 51.33+8.51 49.9346.73 105. 12430. 66
9 3 43 )
(N 78 34.143.38 39.5347.53 37.36+7.21 104. 56434, 22
00 5 98 104 33.644. 52 41.26-+6. 84 38.4446. 10 103.48430. 94
R
) 64 29.544. 26 41.2247.05 37.83+8. 34 156. 25456, 14°
x 118 28.8+6. 34 39.4946. 74 38.39+5.39 68.42+35. 84
JIE Kb 55 78
A 29 40,244, 469 73.43412. 40¢ 86.08+13.51¢ 198.74+78.12¢
x 153 17.0+2. 84 30.87+7.43 22.70+6.75 64.25+28. 66
TNM 431
I~1M 76 11.384+1.54° 39.7447.99¢ 30,9144, 59¢ 62.41+36.15°
M~ 1V 41 106 39.19+4.05 56.16+11. 16 57.48-+9.83 144.47448.33
s34k
1% 85 37.67+3. 46" 64.52+7. 28" 37.3249. 30 203. 25493, 57"
R 97 19.81+4.78 36,1047, 87 36. 6847, 42 75. 3633, 85

TE 5 R A7 S B BB % H A M P<C0. 055 5 K /=5 em B HLELEL " P<C0. 05 54K SRS B LA P <C0. 05; S A AL RS B 1L
#.9P<C0. 0555 TNM 431 Il ~ IV 1 8 % Hedk . P<<0. 05; 55 p B 40 L B 3% 1L A . ' P<C0. 05,

2.3 IM3E sST2 KF5 45 B i o B AE AR OC 1 59

10,917,348 F sST2 BAA I (AUC=0.777), W

i Pearson A &tE4r M4 IR Won L5 sST2 KFEE K 1.%£ 4,
2 B 000 M LR R AR RS B R o] -
IE*H?Q’W_,%:{ 3, %&SEK%%AWM\ CA125
%3 % ST2 5 PR IR AR AE 48 5 14 0.5 Sty o o
ﬁiﬁ*#?ﬁ r P i ="
TNM 4341 0. 442 0. 001 Bl
. X Mg i. @
WL R 0. 384 0.001 04l |
TR 0.542 0.001 |
LR E 0.237 0.001 02| 7
0. 01
2.4 ZIEWBBEAXLS EREZEE L CEA B 00 02 04 0% 08 10
A Atoa (o . s . o HERE
& CA19-9,.CA125,sST2 B4 CEA.CA19-9,CA125 1 ST? B B IE47EE 215 U 2 B 5 8 i ROC 2

LW R ROC 2k T m AR (AUC) 435y 0. 874

x4 SEREGRIMEERESHMERLER
Uk R 2 AUC 95%CI cut-off {f RUE 5
sST2 0.770 0. 708~0. 852 80. 8 ng/mL 0. 680 0. 825
CEA It # CA19-9,CA125 0.874 0.862~0. 936 - 0.796 0. 842
sST2 4 CEA,CA19-9.CA125 0.917 0.878~0. 956 - 0. 942 0. 867

T — RN TR



EIFth i E$4% 2020 £ 10 A% 41 %% 193  Int J Lab Med,October 2020, Vol. 41,No. 19 s 2387 -

3 4 i

ABRIE N 45 T 0 e SRR W T AT R
SEPAT S5 R R L UAR IR I 25 B Y e & R B 2 IR
W R AL A T R R0 B & i LA
IR S H e — ORI oy R, R n] o i
e RAEIR , Z 8B KB B LR Bl S5tk a
WAL . BETIG R 3 R A A
A % 45 B g R AT O AT L (R A T e A TR N
B B B RAR, B — R B i
e A 25 A G 00 PR L A 45 AR R L XU R AR L R
JE e AR A BT ARG IR L)z R T 2 A b e 1
WAL W, H 2 R bR AR R S R 25, H KPS
98 Ik L R Ah B % TG A VA DG 1 L 8 FH B — i R A
G T R A R 32 W A A — R BRI BR D

UTAE SR ST & L 1L-1 40 M PR 7 %8 R 5t 11-33
AL S 32k ST2 9 Toll- (A & 1 Z K (TIR) 45
415 % Tk B (NF-«B) Fil 22 24 J5 15 1k 55 11 8% il
(MAPKO S . A BFIEIESE L 11-33/ST2 5 5 i #%
Z 5 MR & A R R T B I 38 1 A 0 R
[25] A Ik U8 200 L G % 490 1) 4 P ke A2 3 2L 98 4 B 1) 2E
KMEER . BAME BT S I3 11-33 kK P
S 2 W A4 105 8 /0N 20 16 i g R 20 A g 1 o R
Fepr . AKIMOTO 25 5 3 0F 5% % B, 1L-33/
ST2 {5 538 M th 2 5 1 2 45 B W i b 3R s, 5
S5 P R A R R VAR OC . B L, B 5T RS
I3 Y sST2 7K P I 156 G 1M 375 i 96 A 75 90 4 0 sk
45 H g 02 W A PEAG A — s 19 I PR N 1

AT LR W iR 2 B sST2 7K - 8 X4 1
MU RIS ZRAG ¥ E X (P<<0.05), %M
AW B PR AE X 182 101 45 T W g R AT 4)
H R R IGE H W B E sST2 ik K VA Z 5
AP L B0 28R IR R /NS W) T A O B G AR L Ak
RIS B R sST2 RikK TV TRERME
H 45 H i B TNM 23 1 0 o 43 4k 72 B AS ]
HosST2 K P ZFA G F#E L (P<0.05) ;45 H W
i R E IR G L5 5 R i v MR AR R CEA
CA19-9,CA125 /K22 5 TG it 2 5 L (P >0.05).,
Pearson #5643 07 7 . LG sST2 /K5 45 & 9 1
G NG B B S OE A O L B B R 1 AN B 3E
Ji&, BB R P sST2 kK12 Wit i . 5 30 4F ok [ 4
MW FE 4 FAAE 1 L SR A ROC i 42 %) 8 Wb s
W Wi i (2R AT 50 B & B, Sl sST2 2 Wi 45 B
[ I R AR, sST2 B CEALCA19-9,CA125 2t
S5l AUC 2 0. 917 8 TAUE FH CEA % i3 i
S bR W E sST2 Bl RS TN X 45 1 1 98 1 12 W
4 & ®»

Mg sST2 5 Hip R HEhRBWHE T, 5

A& G2 1LY MR b dS W L 38, sST2 15 45 1 i s 114 73 391
GRS 3 DA G » (H AU T sST2 Rk KF T2
W25 B 8 SBOR A KA 22 i 8 s AR A I A
BT 52 s 4 0 B2 W B B B9 HE)T N f
{H. AT s sST2 MR35 5 45 B i B3 BUs
AR S 2 BT - 75 124 1) AR it — 2 B 5.

&% ik

[1] BRENNER H,KLOOR M, POX C P. Colorectal cancer
[J]. Lancet,2014,383(9927) : 1490-1502.

[2] ZHAO H,XU Z.QIN H.et al. miR-30b regulates migra-
tion and invasion of human colorectal cancer via SIX1[J].
Bio Chem J,2014,460(1) :117-25.

[3] LONG A G,LUNDSMITH E T,HAMILTON K E. In-
flammation and colorectal cancer [ J]. Curr Colorectal
Cancer Rep,2017,13(4) :341-351.

[4] CAYROL C,GIRARD J. Interleukin-33 (I1.-33) :a nucle-
ar cytokine from the IL-1 family[J]. Immunol Rev,2018,
281(1):154-168.

[5] DIEPLINGER B,BOCKSRUCKER C,EGGER M,et al.
Prognostic value of inflammatory and cardiovascular bio-
markers for prediction of 90-day all-cause mortality after
acute ischemic stroke: results from the Linz Stroke Unit
Study[J7]. Clin Chem2017,63(6):1101-1109.

[6] Ak, sk A1 KRB, 55, 0 07 538 B F LTE NT-proBNP
Hl sST2 /K42 Ak B Wi R & SCLT . [ B Ay 3 = 2% 2% 55
2019,40(1) :49-53.

[7] AKIMOTO M, MARUYAMA R, TAKAMARU H,
et al. Soluble I1.-33 receptor sST2 inhibits colorectal
cancer malignant growth by modifying the tumour mi-
croenvironment|[ ] ]. Nat Commun,2016,7:13589.

[8] ZHANG S,LI J,CAI S,et al. Chinese Society of Clinical
Oncology (CSCO) diagnosis and treatment guidelines for
colorectal cancer 2018 [ J]. Chin J Cancer Res, 2019, 31
(1):117-134.

[9] DAS V,KALITA J,PAL M. Predictive and prognostic bi-
omarkers in colorectal cancer:a systematic review of re-
cent advances and challenges[ ] ]. Biomed Pharmacother,
2017,87.8-19.

[10] MILOVANOVIC M, VOLAREVIC V, RADOSAVLJEVIC
G, et al. I1.-33/ST2 axis in inflammation and immunopathol-
ogy[J]. Immunol Res,2012,52(1/2):89-99.

[11] JOVANOVIC I P,PEJNOVIC N N,RADOSAVLJEVIC
G D, et al. Interleukin-33/ST2 axis promotes breast canc-
er growth and metastases by facilitating intratumoral ac-
cumulation of immunosuppressive and innate lymphoid
cells[J]. Int J Cancer,2014,134(7):1669-1682.

[12] YIGITBASI M R,GUNTAS G,ATAK T,et al. The role
of interleukin-33 as an inflammatory marker in differenti-
al diagnosis of idiopathic granulomatous mastitis and
breast cancer[J]. ] Invest Surg,2017,30(4) :272-276.

[13] HU L A,FU Y,ZHANG D N,et al. CF#% 2391 51)



Elfr i E¥4% 20204 10 A% 41 %% 1938 Int ] Lab Med, October 2020, Vol. 41,No. 19

» 2391 -

4 4 i

£ LT IR A 3 XL 2 30 o B Y AT T2 B R

TAER LS 2D RATREE.3~<6 F M ILE A
KB BRI, HI B FRNH
X AT I B LB T o 3 SO T A L R B G
TEJLZEF BN 1 W) AT TR 42 M A 2L L ] I ik 22
X FAAF B AR 2R AR 5 R R BB R E R
I S N O R R L SN TR S v X (W g ]

BRTR.
SEXA
CL] LR B2 1R A S O L 45 35 3 30 52 50 10 AR R AT o By

[2]

[3]

(4]

[6]

[7]

(8]

[9]

Fmgl)] R TR 5508, 2015,35(10):2513-2522,
IULTANO A D,ROGUSKI K M,CHANG H H,et al.
Estimates of global seasonal influenza-associated respira-
tory mortality: a model-ling study[J]. Lancet, 2018, 391
(10127) :1285-1300.

B AT AL A Y A LML 8 AL db s AR TR R
£1,2013.55-57.

ok F M AT IR, IR L AR 511 ] 5 5 LR JLE TV E A&
P I T U O B W 25 SR A pr L) . AR 5 A R
2% ,2017,15(1) :46-47,

LAEAF A T 3R R L X 2010 2015 4F Ui Jgo [
SR K AT 43 BT L) . R 2, 2018,39(5) : 617-
621.

T ARG T ST RE L B BE L AR T R 2 M R R B i e A
SRR [T, A AT 9 & 2% 5 2009, 30 (11) £ 1097~
1110.

38, 5k &, 28, 45 JE 5T M IX 2009 — 2010 4F 2 %1 37 J&
WG BE MY AT AR AE B HAL B 5 Beded 4r A [0 . A 1 i
B 52 22 75 ,2010,11¢10) :995-999.

Mgk, TAFIE, gk, A5 HAL HINT 58 A0 J&] i A6 A 45 4
3L . [ BR A B B2 24 4235, 2010, 31(12) : 1454-1455.
oL ARgran, B, & R CHIND) 3 8% 3 40 i 40
it S 95 AP AR SC PRI 9T L) . I B A 3 B2 2 ¢ 7%, 2010,

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

31(11):1240-1241.

ZRIR X L T S WA MR R e 0 9 R O X
20 J6 ASC Gy 00 A DG 240 1 B 8 i DR 0 P AN (B PR L . [ B
KB PR 2 24 75,2017, 38(24) : 3396-3400.

Wik i, LR 4. 2016 — 2017 4F B2 b [ Bl it 47
PERCE RTI4TN L R 24, 2018, 34(3)
193-199.

BARE B KK, RO T AT s RS
BT 5 82 42,2013,29(6) :616-650.

TAMURA S. TANIMOTO T,KURATA T. Mechanisms
of broad cross-protection provided by influenza virus in-
fection and their application to vaccines[ ] ]. Jpn J Infect
Dis,2005,58(4) :195-207.

rhAe NRILFIE E K A MR A F & 54 4 iR
W J5 % (2017 4EJH) [EB/OL]. (2017-03-30)[2020-02-
03]. http://www. nhc. gov. en/jkj/s3577/201704/ed149
8d9e64144738cc7{8db61a39506. shtml.

FOX T G,CHRISTENSON ] C. Influenza and parainflu-
enza viral infections in children[ ]J]. Pediatr Rev,2014,35
(6):217-227.

T R R B AF. dL AU X 2014 — 2015 4R
2015—2016 4 i &R AT 28 JL 28 i 8 W AT R AE 43 A L .
HidE JLBH K ,2016,54(8) : 582-586.
FEELk IR PR #2009 — 2014 4F AR L 3
AT HRRAE 43 7 LT 1. v Bl R #F 5%, 2014, 27 (10) : 1302-
1304.

WANG L D,CHEN H G,GUO J G,et al. A strategy to
control transmission of Schistosoma japonicum in China
[J]. N Engl J] Med.2009,360(2):121-128.

NAIR H.JADHAV S S. An evaluation of the emerging
vaccines against influenza in children [J]. BMC Public
Health,2013,13(Suppl 3) :S14.

E BB IV PMITEL, 55 1D T4 2014 — 2017 M4
JE SR AT R AR S AR B A LT DL B A 3 T2, 2019, 35
(3):352-354.

O H 41 :2020-03-02 & ] H 441 2020-06-11)

(458 2387 J1)

[14]

(15]

[16]

Serum IL-33 as a diagnostic and prognostic marker in
non-small cell lung cancer[ J]. Asian Pac J Cancer Prev,
2013,14(4):2563-2566.

BERGIS D,KASSIS V,RANGLACK A, et al. High ser-
um levels of the interleukin-33 receptor soluble ST2 as a
negative prognostic factor in hepatocellular carcinoma
[J]. Transl Oncol,2013,6(3):311-318.

AKIMOTO M,TAKENAGA K. Role of the 11.-33/ST2L
axis in colorectal cancer progression[]]. Cell Immunol,
2019,343:103740.

CUI G,QI H,GUNDERSEN M D, et al. Dynamics of the

[17]

[18]

11.-33/ST2 network in the progression of human colorec-
tal adenoma to sporadic colorectal cancer[]]. Cancer Im-
munol Immunother,2015,64(2) :181-190.

LIU X,ZHU L,LU X,et al. I1.-33/ST2 pathway contrib-
utes to metastasis of human colorectal cancer[ ] ]. Bio-
chem Biophys Res Commun,2014,453(3) :486-492.

LI Y,SHI J,QI S,et al. IL-33 facilitates proliferation of
colorectal cancer dependent on COX2/PGE 2[]J]. ] Exp
Clin Cancer Res,2018,37(1):196.

(fefs H i .2019-11-12 &8l H 1 : 2020-06-05)





