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O OE(HM] ORI R E T T A e e IR R 4 -3 (souble T cell im-
munoglobulin and mucin-domain containing molecule-3,sTim-3) A H: il {4 2= ZL i & 42 25 -9 (galactose lectin-
9,Galectin-9) , & It Bt J5L AH ¢ 4 M F5 Bt 2+ + 1 (carcino-embryonic antigen related cellular adhesion
molecule-1,CEACAM-1) 25K I3 Hlm R & X, [Jrik ] g 2019 4F 7 H & 2020 4F 10 H ®RIXTT
PG B 45 G B B Y LA BT B i FLR i B 90 BT , TR BE REBERE 60 44 A A M N D B A fat R 1A R
LT A %o B IR B 2 WA A 32 A D00 3L i B8 RX B2 MY sTim-3 | Galectin-9 . CEACAM-1 FiA7K
o ROC £ 73 B i35 sTim-3 | Galectin-9 Xf FL IR 912 Wi 27 24 RE . [ 4558 ] FLARE S8 ML sTim-3[2.59
(1.78~4.03) ng/ml ] I Galectin-9[2.20(1.55~3.05) ng/ml] 7 ik A F- & % ¥ # T 4 B 41 sTim-3 [1.79(1.19~
2.45) ng/ml] il Galectin9 [1.59(1.18~2.15) ng/ml ] (P<0.05) , 7L It B % ifl 7% CEACAM-1 /K V- 15 %} B 41
AH EE TG 3 M 25 5 (P=0.622) , FLARJE B H MLTE sTim-3 ik AT S54RI s KN I R 20 191 63 bk e
S5 7% W 3 PR AR G (P<0.05) , 5 A U543 9 Ki-67 ik U0 W 3 A OC (P>0.05) . Galectin-9 3% ik 7K 55 1l
PR L2 REAIE TG B8 35 ME AR OC (P>0.05) o FLIR I R 38 78 CEACAM-1 3R 3K 7K Bl 21 282 43 G i T v T 4
=5 (P=0.025) , 5 H A 1 PR B 24 R AF 6 2 2 PE A5G (P>0.05) . sTim-3 Fl Galectin-9 12 Wi 7L I 9 19 th 26~
AL 518 0.741(95%C1:0.666~0.816) ,0.692(95%CI1:0.599~0.785) , [ 451t ] FLARYE B & I 7E sTim-3 X
HWCR Galectin-9 23k 7K F- WM B M sTim-3 5 22/~ 1 PR R 24 REAEAH OC |, % 2L IR 8 (912 W B A
— M H ., CEACAM-1 76 7L W9 f8 3 MU 2235 K Tk i 05 AL 8 43 SRAFAE — o JCHE, 5 ZL e
B R A Fr ik — L ESE
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Expression of Serum Soluble T Cell Immunoglobulin Mucin Molecule-3

and Its Ligand in Breast Cancer Patients and Clinical Significance

RAO Ya-hua, FENG Xian-hua, YAN Li, CUI Tian-pen
(Wuhan Traditional Chinese and Western Medicine Hospital, Wuhan 430022, China)

Abstract: [Objective] To analyze the expression levels of soluble T cell immunoglobulin and mucin
molecule-3(sTim-3) and its ligand galactose lectin-9(Galectin-9) and carcinoembryonic antigen-associated cell
adhesion molecule-1 (CEACAM-1) in serum of patients with breast cancer, and to explore their clinical signifi-
cance. [ Methods ] The 90 patients with breast cancer were collected from the Department of Thyroid-Breast
Surgery, Wuhan Traditional Chinese and Western Medicine Hospital from July 2019 to October 2020. At the
same time, the 60 healthy subjects with corresponding age matching were selected as the control group. The
expression levels of sTim-3, Galectin-9 and CEACAM-1 in serum of breast cancer patients and control group
were detected by enzyme-linked immunosorbent assay (Elisa). The diagnostic efficacy of serum sTim-3 and
Galectin-9 on breast cancer was analyzed by ROC curve. [Results ] The expression levels of serum sTim-3[2.59
(1.78~4.03) ng/ml] and Galectin-9 [2.20 (1.55~3.05) ng/ml] in breast cancer patients were significantly higher
than those in normal control groups[1.79(1.19~2.45) ng/ml ] and [1.59(1.18~2.15) ng/ml ](P<0.05). There was
no significant difference in serum CEACAM-1 between breast cancer patients and normal control group. The
level of serum sTim-3 expression in breast cancer patients was significantly correlated with age, tumor size,
clinical stage and axillary lymph node metastasis. The difference was statistically significant(P<0.05), but not
correlated with histological grade and Ki-67 expression(P>0.05). There was no significant correlation between
the expression of Galectin-9 and clinicopathological data. The level of serum CEACAM-1 expression in pa-
tients with breast cancer increased with the increase of histological grade, and the difference was statistically
significant(P<0.05). There was no significant correlation with other clinicopathological data(P>0.05). The
area under the curve and 95%CI of sTim-3 and Galectin-9 in the diagnosis of breast cancer were 0.741(95%
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CI: 0.666~0.816) and 0.692 (95%CI: 0.599~0.785), respectively.[Conclusion] The expression level of
serum sTim-3 and its ligand Galectin-9 in breast cancer patients were significantly higher. Serum sTim-
3 is related to clinicopathological data, which has a certain value in the diagnosis of breast cancer. The
expression of CEACAM-1 in the serum of breast cancer patients is not increased, but there is a certain
correlation with histological grade. The relationship between CEACAM-1 and breast cancer needs to be

further studied.

Subject words: breast cancer; T cell immunoglobulin mucin domain molecule 3; galactin-9; carci-

noembryonic antigen associated cell adhesion molecule 1

VTR, Xk e S i kS0 AL T Jee 14 b 78 f
PESTEIAS T4 NIE B BIRRSCR bk e e A6 4
FU R K e R S it T O S A s L St A
PER A 243 F Tim-3 /2 Tims KM B, B KA
Tim-3 5P T-Z K 1 (programmed cell death
protein 1,PD-1) B4 BHWTE 3 1B b e 9% 7 91410
7R AR, AT S R SR T R TR
P SR IR ZH 2N A N Tim-3 i 3480 5 iR
() K M R R TG A G o Tim-3 AE Ry £ M 00 5 4G 2 o5
I3 F RENG SR SRR 32, ) BT A2, Tim-3 LU
AR T 40 A 2 3R 2R M % 8 H 43 F-3(souble T
cell immunoglobulin and mucin-domain containing
molecule-3,sTim-3)17 7€ , §it /0 2k 8 H A ES B X, 76 i
g P A 9T 2, Tim-3 25 g i i &, sTim-3
AR A0 8 U IS # AR S0, Tim-3 HA
e IGV 454 1, s FERE 5 A0 B A BCAA , dn = LB
k4 % -9 (galactose lectin-9, Galectin-9) J I 4t i AH
KA Jfa B 43 F 1 (carcino-embryonic antigen related
cellular adhesion molecule-1,CEACAM-1) &4 457
Mg G AT T 41 AR BLTCRE , MR A 555 rh )
S5 AL BT IR G s 1 257, 1 TG S UM R A gk i
A BRTE NS ET Tim-3 M HRBLA Galectin-
9 .CEACAM-1 #F 5% 2 S v T SUR AN ML b A9 23K
TEFL IR 838 T R MRS R D UL AWESR
0 3 Tl EEK e 92 R B 12 A 0 90 451 7L s S A B 60 44
i R K K # 1MLV sTim-3 | Galectin-9 ,CEACAM-1 3£
IROKAF, FS H R k5 LR g R I R R AE 1)
KF A BT U Tim-3 M2 KK Galectin-9 .CEA-
CAM-1 7EF|L s kA 2 e b i AE T
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1 #BETE

1.1 HRIIK

W 2019 4 7 A & 2020 4 10 A 23 g
P 45 4 = e WP L AR B i LR 3 90 il L7 .
AFRHAE . DEWIFT A 2018 4 i FL IR 1297 B
QWA TR A B Z FAR AT S 187
QHESH5ABI ; @IGRFIEE AT 42, HEbRis
HE GO A B B S P, bR, W PR v B At
JIE #5408 P 1 5 s ) B O TR B B 60 44 4F 1 A DT
e A A it B L M1 Sk o R A A B s A 7, B35
i 98 £ i DA B2 DR, L HE AR I | iR R |
A9 TNM 40 k4556 H% Ki-67 ik, &
WF 5% 2 s DUT T PY R 45 5 BE Be AR 1 22 D St i
1.2 HRAE
12,1 KA LHNE

Tim-3(#t 5 : DY2365) ,Galectin-9(#it 5 : DY2045)
I CEACAM-1(HE 5 . DY2244) il 1B 4 72 32 551 £ 24 1
H 2 @ R&D 2wl . [ 5 {Y & Thermo Scientific
Multiskango 4= K #FR 1Y, CEA CA15-3 17 &k
ALt B8 A A RS\, CEA (CA15-3 Kl &%
J A F IR AE L 7] YME JETLIA-962 % 64X .
122 MHARELS EBF ik

Z AR 25 WA 4 ml K I JC I8 in R 9 B2
LRI Y, FFMEEERS 3 500 vmin 20> 10 min
J5 A B ML, 2% 2 EP 45 3447 £ -80 CUKAH
£ o TEEE A0 % W B v K I LV sTim-3 \Galectin-9 |
CEACAM-1 3A7K-, e A7 0 98 ™ et i B 3C50) & 10
B HE . b RO IR CEA \CA15-3 /K,
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1.3 Sit=4bE

FHE A 2.01 ng/ml I, 25848 80K Kl 0.334, K R

K H SPSS16.0 Geit i fF oM , i BB
ARSI R A E bR e 22 387, ARIEZS 70 A 1Y)

DA DY 7 (8] B 36 7R IR IE 25 0 A0 B0 10 S R S E e
B A A Mann-Whitney U K 58 (9 41 H 3 ) 5K
Kruskal-Wallis H#:%; (£24110%), ROC ghgkdr

sTim-3 .Galectin-9 .CEA 1 CA15-3 % L B 98 1912 thir

WiE, P<0.05 NESAGITFE XL,

2 & R
21 ApERESREMBANE

sTim-3 B E Bk F Lk

SRR IR AR L, LR R
F I ¥ sTim-3 .Galectin-9 .CEA A1l
CA15-3 FikKFEREFENE I, 2
A G247 L (P<0.05) (Table 1),
22 FLBREEEMNDE sTim-3 B H
fit X Galectin-9, CEACAM-1 & i&
SiERmEF RN EX M

LR B AT IS sTim-3 F kK
AR R T 50 %0 7R g R CE T
FEWE I HAEME KR T 2 em I
RO WS W | % A o8 Tk EL S5 55 B
BE PRI B E TR (P<0.05),
A9 Ki-67 £k ¥ J0H
P (P>0.05), Galectin-9 £ ik/KFE5
FL MR i £ I AR B S B0 B
K (P>0.05), FLMR % B
CEACAM-1 K 3K /K- [ 4H 4122 o3 9
R T v T G 5 5 Al B 2 S 0
W EYEMISE (P>0.05) (Table 2)
2.3 ROC B4R

ROC M 1F4h sTim3 Galectin9 .,
CEA 1 CA153 XJ ZL Mg g 12 Wr &k g
sTim3 & N AUC=0.741, 95%Cl:
06660816, sTim-3 L 2.83 ng/ml A Iffi
FHERT, 4B ER KN 0394, R
WU R 46.67%, R 5 BEN 92.75%,
Galectin-9 A9 fi1 28 & 1 2 28 0.692
(95%CI1:0.599~0.785) , Galectin-9 Il
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U N 58.9% , K557 74.51%, CEA .CA15-3 il £k
1 AL B AUC=0.595 (95%CI : 0.504~0.687) .
AUC=0.651(95%C1:0.562~0.739), 4 CEA ,CA153 L)
0.81 pg/L.7.62 KU/L Jy i S I, 7 8O 53 5
73.26% \76.54% , F§ 5 FE 3 0l ol 44.62% .49.23%
(Figure 1),

Table 1 Comparison of serum sTim-3 and its ligand expression levels
between breast cancer patients and control group

Characteristic

Breast cancer(n=90)

Controls (n=60) VA P

sTim-3 (ng/ml)
Galectin-9(ng/ml)
CEACAM-1(ng/ml)
CEA (pg/L)
CA15-3(KU/L)

2.59(1.78~4.03
2.20(1.55~3.05
19.51(16.31~23.37
1.22(0.75~1.95
11.32(7.78~20.67)

1.79(1.19~2.45)
1.59(1.18~2.15)
19.53(15.95~22.18) -0.496
1.00(0.60~1.70)
8.27(5.63~14.45)

-5.202
-3.633

<0.001
<0.001
0.621
0.044
0.002

-2.015
-3.132

Table 2 Association of serum sTim-3 and its ligand expression and
characteristics in breast cancer patients(ng/ml)

Characteristic N

sTim-3

Galectin-9

CEACAM-1

Age(years old)
<50 25
>50 65
Z
P

Tumor size(cm)
=2 35
>2 55
Z
P

Grade
I~0 67
I 23
VA
P

TNM stage
I 22
I 45
I~V 23
Z
P

Lymph nodes status
Negative 40
Positive 50
Z
P

Ki-67
<14% 33
>14% 57
7
P

1.82(1.56~2.45)
3.11(2.27~4.56)
-3.257

0.001

2.42(1.65~3.45)
3.31(1.82~4.90)
-2.338

0.019

2.72(1.89~4.05)
2.49(1.71~4.20)
-0.463

0.646

2.39(1.36~2.94)
2.52(1.81~4.16)
3.77(2.22~5.95)
9.455
0.008

2.45(1.73~3.36)
3.46(1.87~5.26)
-2.233

0.025

2.43(1.75~4.33)
2.86(1.81~3.96)
-0.590

0.555

1.91(1.12~2.82)
2.35(1.74~3.09)
-1.880

0.061

2.22(1.58~2.66)
2.13(1.43~3.06)
-0.069

0.949

2.25(1.43~3.06)
2.10(1.57~2.81)
-0.051

0.964

2.00(1.52~2.79)
2.23(1.37~3.01)
2.35(1.72~4.29)
0.949
0.622

2.06(1.41~2.79)
2.32(1.57~3.34)
-1.017

0.311

1.96(1.48~2.73)
2.34(1.54~3.06)
-0.891

0.376

17.75(15.43~27.34)
19.60(16.39~22.05)
-0.179

0.858

18.30(15.89~22.20)
20.52(16.35~23.52)
-0.644

0.520

18.51(15.82~21.97)
22.58(16.57~31.74)
-2.247

0.025

17.93(15.45~21.98)
19.60(16.37~22.08)
21.84(15.70~28.89)
1.604
0.448

17.93(16.23~21.84)
20.08(16.11~25.66)
-1.024

0.306

18.28(15.96~22.25)
20.06(16.37~23.87)
-0.450

0.653
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Figure 1 Curve of sTim-3, Galectin-9, CEA and
CA153 diagnosis for breast cancer
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¥ 5% 2% 96 e AL 1) B 328 b i S i Jge 45 LA &
A R R SN R 2 — R
o J2E K Ay L BEAE S R S e TR T I T AR B T
WFFE R H

Y FE KA 05,40 F Tim-3 VE R T 41 26 1 300 1
Gy FEAI B & BLAE Thl 4000 b %k, 4R, B AT
1E CDS*T 40 37 ¥ T 40 (Treg) (B 2 IR 40 i1
F1 SR 2% 475 40 45 At 90 EE0 200 o SI0 3 LA B 9 240 it v
BRI Tim-3 (3R, ZFp SR Mg h 9 58 &
B, Tim-3 {5 35T CD8* Jif e ¥ e M bk 2 240 MY (tu-
mor-infiltrating lymphocytes, TIL) , f£ffi CD8*T 4fl g
e e It % S H A T, ¥ m B Tim-3 5 CD8'T
20 K A2 800 T RE AN BE B A 0 FE AR /N AN B i e
o Tim-3 7 JH SO 5 b 0 9 57 P T 28 L (Treg) 1Y)
Fi5 B Tim-3*Treg 78 200 T 4H i 21 g 19 47 4%
Tl 39100 2B Tim-3 38 X4 Bt g G 932 19 67 2 1 YT
O3, B AR ML G 28 22 G Xt i ged (4 %455, DT e 98
20 f % A e e R IR A YR IS & B, A LR AR R I
T8 sTim-3 K7t 35 Pk e Tk 1E % AHE, #27R Tim-
3AAES SRR N KA R EERE . ROC T4 43 At
BRI sTim-3 % 2L B 98 112 W e 5 B 24 T 4%
e (1) 3L AR S ) CEA \CA15-3, Horp sTim-3 D)
2.83 ng/ml i FHE 55 5 B R 92.75% , #2785 Tim-3
A S FLMRAER 0 b 35 W . B A 9T & BE Tim-

M2 2021 £ 27 A% 9 H

3 Alid ik NF-xB/STAT3 {5538 i 3 i FL IR 6 40
ML 3E5E | R RRZE, [RIA S 808 A2 B 25 1Y
A FUIRIE 2D Tim-3 B R IR PR TG AR M,
BEAh , AT 52 38 & B, I3 sTim-3 £ ik 7KV 5 4%
W4 TR A /0N I AR 3 9 A 5 Ak EEL 25 5 RS S S T A
K(P<0.05), HEKRTF 504 MIEKTF 2 em i IR
SN A RS T S 5 T B s ) v it R TR
HEMI Tim-3 8 B ZLR MR A L K, IFAE
i geg 2 28 5 4% v R 4% B EAE T B8 1LTE sTim-3 &
F5 0] fig 5 FUMRIE U A7 26 AE DG 1

Galectin-9 J& P FLEEE R KL 51, 7E N TIM-3
B & B BE AR Galectin-9 ¥ S P 454 Thl I
Tim-3 IgV 45 5 K Ak A& 9 36 77 9115 5 Thl 40
Mg B R T2 W SRR | Galectin-9 i i 45 &
Tim-3 55 T 41 AEM sk Jone, w0 B+ T4
-y (IFN-y) i1 Jif 988 IR B8 A F--ou (TNF-0 ) B, 32F 177
BEL VBT 47 fifr 988 B2 17, BELIT Tim-3/Galectin-9 {5538 f& ]
il 2 9 i bR 35 M Tim-30T 40 Y ) RE LY
Galectin-9 & 7] ¥ 1 25 1 5T, Seifert AM 55 1) fF 57
AR IR 5 I P Galectin-9 AAXAEAE T g
£ L 0 92 240 G e ) A R I e Rk AR R
PRIRIZ T B LT b & W 0 5 FiUE A OG . FRATHIES
K, FLIRE B 0T Galectin-9 ik /K B &k
o T IR R AR HE, SR JLAE ZUI I i R AR R R h
H—EMEH . Galectin-9 5 F| i s B2 WE R JC
ARG BRI R 2 010, Ki-67 38 &, H1 M5
Wk CL 25 5 A 00 g 8 8 T 3RGA A — E R TR
Yasinska 5 "SRR R W FLAR B 4 4 H Galectin-9
N Tim-3 /5 263k, A Tim-3 1 Galectin-9 7 FL 3 95
4 i v 3 g 5 I R A9 Galectin-9 i PR 37 FL,
Ji Ik 98 240 B f 37 20 B EE M T 40 RS R 09 R T AT
i Jirb geg £ DA b 3kt A 2 A9 e ok, GIESE T Tim-3-
Galectin-9 225 T ZLIRE 1Y & A4 & ' . ROC (i
M iR, Galectin-9 A T 4 F AL 0.692, LA
201 ng/ml Al FUE , RUE (589%) FIHE 5 (7451%)
B— , I Galectin-9 7] fEFEAIE S/ HE—11
FLIRE 2 Wi g br

CEACAM-1 J&—Fh i it 25 S 2 1, 7020 RS
[{ENIIN=RE Y R R W W E A S T R (YA
5% & 3 CEACAM-1 1E K Tim-3 AYRCHAR, BEHYE 53
Tim-3 53 (4 Pk S e R4 D fg 36 G BEL S 79 & 1
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FEIRIG R T PR S N o FE R, Tim-3 Al
CEACAM-1 F:33k 5 T M ke | I 15 N K i
ST T R TR 3R R W TE R A A e
Huajun 55 " 'BIF 5% & 3045 W 9 S8 & 005 o 26 5k
CEACAM-1, Jf- 4 B 1R B0 W 1LY 27 2 Wi b 7S 9
ASCIRATH ST 0, FLAR I B8 3 T CEACAM-1 3%
KHIEFERGAEIF TR EEE S, HE5RRmAL
SOOI G I BE A 2y T T i (P<0.05) 5
LR g H 1T CEACAM-1 76 1Ifs K 43 31 i | Ki-67
FORT R, LRSS K A5 R i bR e T Rk
ATt E S ARG E L (P>0.05) , AT
WAER) Kk ZL R B 3 v i CEACAM-1 A 43
A T (R e i T BE S iE— 2 3Rk R gk
TF 5 107 184 in v 4907 L M o ko O R M B B 1 R
B, %58 CEACAM-1 5 2L 98 W5 A9 AH G4k

25 BT IR sTim-3 78 LR g £85I 3 K 7 3
PE LR 55 16 PR 382 R A G W] 8 ik L 8
B A 24 bR 5 . Galectin-9 78 LR 958 BB 35 137 /K SF
B, H 50 R B REAE TG ¢, Tim-3/Galectin-9
RS T IR R K€, CEACAM-1 7EFLAR
P BB MU KT 5 R R R 41 A L JE W 2 R
85 i g 20 212 5 0AH G, Tim-3/CEACAM-1 7E %,
Ji g 1) AR R TR R AR A R — 2D o . B TR
i g N [ S0 A8 () 77 R S v, LA 5 5 8
B vl Re AR e R fe b | I SR IR AR AR e ik — 2P
Bt . R IR Tim-3 K& FH Al /K Galectin-9 .
CEACAM-1 7EZL I8 T i B 00, 4 B T4 Tim-
3/Galectin-9 . Tim-3/CEACAM-1 18 % 78 L I3 98 & 4=
K JEHE RS AL A 5T $2 HEAR I
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