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Correlations between T cell subsets in tumor microenvironment
and tumor cell metastasis in patients with colon cancer”

Bao-long Li', Ke Liu', Peng—fei Ji', Xiao—chen Wan’
(1. Department of General Surgery, Mingzhou Hospital of Ningbo, Ningbo, Zhejiang 315100,
China; 2. Clinical Laboratory, Zhejiang Hospital, Hangzhou, Zhejiang 310030, China)

Abstract: Objective To investigate the relationships between T cell subsets in tumor microenvironment
and tumor cell metastasis in patients with colon cancer. Methods A total of 89 patients with colon cancer in
our hospital were enrolled. All patients underwent resection of colon cancer. The tumor specimens were
collected. CD4* T cells, CD8* T cells and regulatory T cells in the tumor tissues were detected, and their
correlations with clinical features of colon cancer patients were studied. Results With the increase of TNM
staging, CD4*T cells and regulatory T cells increased, and CD8*T cells decreased (P< 0.05). The regulatory T
cells of the patients with well—differentiated, moderately—differentiated and poorly —differentiated colon cancers
were  (6.59 = 1.87) %, (7.27 £1.81)% and (8.12 + 1.92) % respectively, and the differences were statistically
significant (P<0.05). CD4* T cells and regulatory T cells were increased, while CD8*T cells were decreased
in the patients with lymph node metastasis (P < 0.05). The regulatory T cells of adenocarcinoma, mucinous
carcinoma and undifferentiated carcinoma were (6.82 + 1.88) %, (7.28 = 1.82) % and (8.22 = 1.91) %
respectively, and the differences were statistically significant (P < 0.05). Conclusions The imbalance of T cell
subsets in tumor microenvironment is related to the metastasis of tumor cells, therefore regulation of the T
cells in the microenvironment could improve the prognosis.

Keywords: colon cancer; tumor microenvironment; T cell; metastasis

IieA H 1 . 2016- 02- 10
# BLETNH . 2014 G LB R 25 A —EaF2R 1R No: 2014KYA003)
. 87 .



AR S

27 %

L R e N WA 2 — 7]
KT G AR, B EIH SR e E
BRI PRI A ERE e B, 2 SRR e W E
JRRN, SR E BE TS AN R0 iR L R A
F R REEE , B TS R R S R BE,
R 2 IS oy FE S DR RSBk 45 R o
A, LRI RUEIN, RS 5 00 2400
%, T MG DDRE R M i S R B R A2
2016 F- SUNDSTROM Z50ifF 57 & B, T304 T 41
I PUB T MR A vE I IR g T anitit
NIRRT, #E RN LA 7 R G0 e i
IR 1ER . SON Z0AhpsLe Bor, I TTHE T 41
rbR IE I AN SE e NR, O W R Zm i 5%
CrlE SRR, SRR A A & R IOTERA
FRRVEITRREE— 5 1Al 2RI, BRI T4 e
SRR T i BES IR A Hete 1
AMTAETHIE, 559 CARETHERS 25757 %,
NIEFFIE 25 e iR oAt R CD8* T 4 fiiE
IBOUARIE, R T E S e A R oA
b T 4SS HIR PR N, B H O EEW
IFEPRE S o
1 ZERERE

— B

ABEMEEY 2015 45 1 H - 2016 4F 1 AL E
TIRHAMNEBIBIE S e e AR 0 2517
B0 EABINS HESFARIBIT ;0 Filik 18~
652 ;0 FESEANR, HERPrE 0 FEEFERS
REARE ;0 A At RGWERERS ;0 6 T H
NG A AR OIUESE it 2E S5 B A DB ;0 &
FHAMIE 0 ASMA BIRE S IR SR 0 H
IREFZIREAR S0 124 AING 20 THEMIATT AL
TR TR RIATT ;0 6/ AN a2 i3T5
JGTT ;0 B H OIS HAE RIS . T, AR
I N FRIBERIHE R, T A S e e 89 {31, Horh
B 51 5], 4ok 38 19, TNM 451 11 17 34 191, T
39 5], IVHH 16 (51 ; a2 (VAR . i1k 21 431,
Hh Ak 45 1 (K 23 (5, BRE 1% 2.6~9.8 cm,
SR B 5.48+ 1.87)cm, 55 (Il FEIbRE 4%
&, W5 55 5], L7 18 41, Rl 16 B, ARHF
R A BE RS R ZHEZ SR T, AR
B ERE SRR R 2,

1.1

1.2 WZRIEHR

KB B R A IR FerEa A CD4* T
‘Mt CD8" T 4Rf AT T E T 4hifs, A B EUE
AL BRI % >1 em AR IVE R 4 Ear
IAABR B yE TG (4 A Epics XL A4
{3 ZE[E Beckman Coulter 23 ]) K6l T 4HfAVEE, [A
IS FB RIS PRSI TNM 23 3R eg (VRS |
R ELS | FrRR 4 2R A N bR S SRS SR IR R ARFALE
ST ARG AR E RS T4l REE R,
1.3 FitFFHE

BRSO HTR ] SPSS 22.0 Eit#kfd: i+ EE R
PBIE bR xt o) Foor, A tReIR T = 50T,
FhEL R LSD- 3G, P<0.05 A% S A48 Y,

2 R

2.1 AREMERPERIAE R T 4050 8 4 33k
2%

BRI ROAE + CD4* T 41 .CD8' T
Il S ETIIE T 4Rk EbER 42 thede, 2 R i4e
THEE P>0.05) , IL# 1,

22 AREFERMBRINES T 40T BT K E
2%

iit2 50 %5 <50 & \FEMRE RO EA CD4' T
YNy CD8" T M Mz i 191k T 4 K EbER 8 the:
¥, 2RIt E M P>0.05) , 3 2,
2.3 A[E TNM S HABphE RN E b T 4R Aa 48 X3 7k
b5

ANTE TNM 55 37 Bk g (ot 2R 158 Fh CD4Y T 41 i |

F1 AEEREREEAES T AT EE AR

( %,xt 9
]l CD4* T 4Hilifg CD8' T4y T3E T 40l
B n=51) 20.58+ 2.48 29.58+ 3.27 7.12+ 1.88
21 n=38) 20.48+ 2.33 29.78+ 3.36 7.22+ 1.91
tE 0.193 0.282 0.247
P{E 0.847 0.779 0.806

®2 AEFHRIBRHEIAES T M@ EEKFE LR

( %,x% 9
s CD4'T4Hiy  CD8'T4Mifs  IAfIlk T4
2504 n=48) 2062+ 255  29.92+ 3.41 7.27+ 1.89
<50 2 n=41) 2044+ 239  29.37+ 3.38 7.04+ 1.90
t{E 0.342 0.762 0571
Pl 0.733 0.448 0.570

« 88 -



25 9 1

PR, AR E R ST T AR S MBS o A

CD8' T 4l ST T 4mf /KR HeAR , 275 2 45 HT,
ZERHGITFE M P<0.05) ,[fE TNM 7 1510,
CD4* T 4R AA T T 4 /K Ft- 5, CD8* T 41
NCEREIR. T3 3,
2.4 AEIMEARSLIEEMBEMINES T 4
TP B AR X 7K T B

Bl R EARMERA L R TR T 4k
SPbER, &5 ZE T, ER A SR M P<0.05)
PSRRI i Sy (VAR R S R (WA R T 40 L BE
K P>0.05 , LF 4,
25 AEMEERZMERIAES T 40500 E 448 X
KFELEER

H142 5 cm 5 <5 cm ) CD4* T 4w A0
CD8" T 4 M A 151 T 4 K Sk, 48 thede, 2=
SIS M P>0.05) . 1LFE 5,
2.6 AEMBLEELMEMIAES T HMATE4HE
KRR

HILME SR 1) CD4* T 41 .CD8* T 41
Mo X AT T 4R KPR, & eSS e 5T
R P<0.05) , &R LR B CD4 T4H
fuges;, CD8' T 4ufEbafik, i T T 4t a . L
76,
2.7 AEIEMAMRIELEE MERIAES T 4R
TP AR X 7K T B B

Bes BRI U TR T ME T 40 /KSR LE
BT EDHT, BB GHE M P<0.05) , AR

#3 AE TNM S HAMBRIEME R T ATk L ik

( %,xx 9)
TNM 455 CD4* T 4ty CD8 T4 ATIE T 4nka
11 n=34) 19.66+ 2.46 30.69+ 3.31 6.09+ 1.73
IIHR n=39) 20.49+ 2.52 29.48+ 3.28 7.12+ 1.88
IVHi n=16) 2251+ 2.39 27.95+ 3.46 8.23+ 1.94
Fi& 3284 2.874 3.569
PlE 0.002 0.035 0.000

x4 TR S IR EMERIE
T AP BRI KRS (( %,2t 9

Pagie s CD4* T4y CD8 T4 M3tk T4ul
EA n=21) 2046+ 241 31.40+ 354 6.50+ 1.87
oy n=45) 2012+ 246  29.41+ 351 7.27+ 1.81
ol n=23) 2142+ 249  28.58+ 341 8.12+ 1.92
Fi& 1.643 1.983 2943
P& 0.147 0.105 0.021

JEALmRS T 2K AR ) FR & CD4' T 4w CD8' T 41l
HOPHER B 2 55H0T , 2 R Tesite M P>0.05)
W7,

x5 AEMBERMERINESR T 4
TEMEITKTFELE ( %,xt 9

Hiz CD4* T 4Hifif CD8' T4l 79 T 4miE
> 5cm n=50) 20.82+ 2.61 20.88+ 3.48 7.31% 1.92
<5cn n=39) 2017+ 239 29.39+ 355 6.97+ 1.82
tE 1.209 0.653 0.848
P& 0.230 0.515 0.399
* 6 AEHRBEFHBIEMIMNES T 4
T KT LB ( %,xt 9

MELEERERS CD4* T 4Hlify CD8' T4l T T 40l
H n=55) 21.08+ 259  29.03+ 3.41 7.83+ 2.07
FH n=34) 19.66+ 246  30.69t 3.31 6.09t 1.73
tH 2.561 2.256 4,094
P& 0.012 0.027 0.000

R7 TEPEERFELEBMBERIMES T A5

EE#AXKFLE ( %,xt 9

JRERA Y CD4'T4Hfy  CD8'T4miy ATkt T4
% n=55) 20.19+ 2.44 30.12+ 3.62 6.82+ 1.88
FEER n=18) 20.52+ 2.38 29.46+ 3.51 7.28+ 1.82
KO n=16)  21.74+ 2.48 28.34+ 3.33 8.22+ 1.91
Fi& 1.673 1.824 3.274
PH 0.172 0.129 0.000

3 iTtit

Sk THREFEN, n] R ENT i, &
BN — N ERER Y, BEER
K RE I RS AEIRE A A R R OV E ok g
FIE, R AR RIATT RO 75T, T 40
FIELEN SAVAT IRagmi 15 1 F PR 2 o
YER, 2017 5= SHARP Z5U9JF 57 TR, BRSO 45 179
BERN Th7 dHipREn, Th17 gaig ] DUE e
MRS 0% 2GRt ., CARETHERS 2557
o, ANFFFIR ) 4 e Ra i AL Hh CD8' T 41l
TSGR, R, 1RAE LB R E AR i
IRREAE T T ARV 2R ACE MR IR X,
CD4* T 4mifity .CD8" T 4t A A 151 T 4mie 2 T 4mi
WHEh R EEANNE, CD4* T 4lErEi& K Fr/ER
NS T i, = SR A i )%

. 89 -



AR S

2T %

AL, CD8' T A ] IR R A FIERT
S AHREEYE T 4, o] DUInsEA L (4o iR 2mie
IR G E M2 KPR s R R, BEE TNM 2 1A
HEfn, CD4* T 4Rl Aa T T 4uigin, if CD8* T 4
7l P<0.05) . HH TNM 73l o R
MU e 2l i) R OV E FSE S5 o ima oAb R e e
RS R TIE: T 240y 659 1.87) %( 727+
1.81) %Ai{ 8.12+ 1.92) %, Z FH LT #E X, &I
rRa 2t W RREE AR B R B A e %
UilE IR AR A RN R, &R 5521
B CD4 T 4mieRmET I T i /K FFs, if CD8' T
MR ACEREIR, G H R AR R B IR
M RATEREZE, RO s
S, IR PG EM, A REERR, R
AR TRTTME: T 4 AR, TNM -8
FRR S (AR RE IR AL R R R AR S0 (ia s
e MR AITUG N RIVIESR , R4S I
EIREROAES T iR SR mie i s
., SUNDSTROM 580 5% HilF 5, 45 e R R 15
P T A KA, FEmunHRe Nt T A Ak
FAREAET  MI{eE IR 2014 R EREE
SRAFISEI S R RE 2R, 45 e B SN R i R
Tk T /R R, H 5B EIRR OG>,
{ENZSLIG T BB Y NE A 03 ) AT TR
TR REAE R T a5 IRRerss T 4l
FOEAIDRER BRI & A R RIE X,

L LRTR REROASE T 418D 5
TR ERREAR G IR R T 4nffg/kSFaln]

BESSEA I STIER
& % X

[1] GARCIA-LOPEZ S. Inflanmatory bowel disesse in Digestive dis-
ease week 2016: advances in epidemidogy, fdlow- up, treatment
monitoring, optimisation and individual tailoring, and coon cancer
prevention[J]. Gastroenterd Hepatd, 2016, 39 Suppl 1: 29- 35.

[2] OMAR HA, MOHIUDDIN M, SHARIF A. Cdon cancer present-

ing as a testicular metestasis[J]. Trand Gastroenterd Hepatd,

2016, 1: 89.

BAE SU, HAN Y D, CHO M S et d. Oncdogc outcomes of

cdon cancer patients with extraregona lymph node metastasis:

(3]

comparison of isdated parasortic lymph node metastasis with re-
sectable liver metastasislJl. Ann Surg Oncdl, 2016, 23(5): 1562-
1568.

[4] KIM GE, LEE JS PARK MH, et d. Metastasis associated in
cdon cancer 1 predicts poor outcomes in patients with breast
cancer[J]. Ana Quant Cytopathd Histpathd, 2015, 37(2): 96- 104.

[5] SUNDSTROM P, STENSTAD H, LANGENES V, et d. Regulato-

ry T cells from cdon cancer patients inhibit effector T- cdl mi-

gation through an adencsine- dependent mechanism[J]. Cancer

Immund Res, 2016, 4(3): 183- 193.

SON CH, BAE JH, SHIN DY, e d. Combination effect of

regulatory T-cell depletion and ionizing radiation in mouse mod-

els of lung and cdon cancer[J]. Int J Radiat Oncd Bid Phys,

2015, 92(2): 390- 398.

CARETHERS J M, MURALI B, YANG B, et d. Influence of

race on microsatellite instability and CD8" T cell infiltration in

cdon cancer[J]. PLoS One, 2014, 9(6), DOI: 10.1371/journa.pone.

0100461.

OLIVEIRA A G, CURADO M P, KOECHLIN A, et d. Incidence

and mortality from colon and rectal cancer in midwestern brazl[J].

Rev Bras Epidemid, 2016, 19(4): 779- 790.

UKEGJINI K, ZADNIKAR M, WARSCHKOW R, et d. Baseline

mortality- adjusted surviva in cdon cancer patients[J]. Langen-

becks Arch Surg, 2016, 401(5). 633- 641.

[10] SHARP SP, AVRAM D, STAIN SC, et d. Loca and systemic

Th17 immune response associated with advanced stage coon

cancer[J]. J Surg Res, 2017, 208: 180- 186.

OSINSKA |, STELMASZCZYK-EMMEL A, POLUBIEC- KOW-

NACKA M, et d. CD4'/CD25 high/FoxP3"/CD127 regulatory T

cels in bronchoavedar lavage fluid of lung cancer patients[J).

Hum Immund, 2016, DOI: 10.1371/journa.pone.27474372.

2] 2R, SRHEE, BRIEM, 5. 3R/ afilf il £ CD4* CD29' T

iSRS E R AR R . FTEROCEAR, 2016,

36(9): 1215- 1220.

FOK KL, CHUNG CM, YI SQ et d. STK31 maintains the

undifferentiated state of cdon cancer cells[J]. Carcinogenesis,

2012, 33(11): 2044- 2053.

[14] MORRISON DS, PARR CL, LAM TH, et d. Behavioura and

metabdic risk factors for mortdity from cdon and rectum can-

cer: andysis of data from the asia- pacific cohort studies cdlab-

oration[J]. Asian Pac J Cancer Prev, 2013, 14(2): 1083- 1087.

HUANG B, FENG Y, ZHU L, et d. Smdler tumor size is as-

sociated with poor surviva in stage Il cdon cancer: an andy-

sis of 7719 patients in the SEER database[J]. Int J Surg, 2016,

33(Pt A): 157- 163.

BAKKER | S, SNIJDERS H S GROSSVANN |, et d. High

mortality rates after nonelective coon cancer resection: results of

a nationd audit[J]. Cdorecta Dis, 2016, 18(6): 612- 621.

[17] SRR, BXFEE, SRR, 5. Th17 J CD4* CD25" 1A 51 T 4l

B E Y MR AN, PEBLREE Y245, 2014, 24(11).
59- 62.

(6]

8

-

19

—

(1]

[13]

[19]

(el

( EBEU} 5D

< 90 -



