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Investigation of immune microenvironment of primary hepatocellular carcinoma

ZHENG Xiao-bin*, LIN Li-ping', CHEN Qiang', ZHENG Xiong-wei", LI Chao”, YE Yun-bin‘( a. Department of Tumor
Immunology; b. Department of Pathology, Fujian Province Tumor Hospital & Teaching Hospital of Fujian Medical Univer-
sity, Fuzhou 350014, Fujian, China )

[ Abstract ] Objective:To investigate the infiltration and distribution of immunocytes in primary hepatocellular carcino-
ma ( HCC ) tissues. Methods: Thirty HCC tissues were obtained from Tumor Hospital of Fujian Province. The expressions
of CD3", CD4", CD8", FoxP3 ", CD20 ", CD56 ", and CD68 * cells in liver tumor tissues, liver peri-tumor tissues and
non-tumor liver tissues were detected by immunohistochemistry S-P assay. Results: Immunohistochemistry results showed
that the numbers of CD3 *, CD4 ", FoxP3 " cells were highest in liver peri-tumor tissues, less in liver tumor tissues, and
least in the corresponding non-tumor liver tissues ( P <0.05 ); the numbers of CD8 *, CD56 *, CD68 " cells were highest
in the liver peri-tumor tissues, less in non-tumor liver tissues, and least in liver tumor tissues ( P <0.05 ); and the
CD20 " cell numbers had no significant difference between liver tumor tissues, liver peri-tumor tissues, and non-tumor liv-
er tissues ( P>0.05). CD3", CD4", CD8 ", CD56 ", and CD68 " cells were mainly distributed in the mesenchyma of
the liver tumor tissue, and FoxP3 * cells were scattered among the whole tumor tissue. Conclusion: Cytotoxic immunocyte
is decreased and the inhibitory immunocyte is increased in the microenvironment of hepatocellular carcinoma, which re-
sults in an immunosuppression status in tumor tissues.
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Tab.1 Immunocytes infiltration in liver tumor tissues, liver peri-tumor tissues, and non-tumor

liver tissues of hepatocellular carcinoma patients ( n =30,x x5 )

Immunocyte Tumor tissue Peri-tumor tissue non-tumor liver tissue
CD3* 30.58 £23.54 41.85£17.42* 20.98 £10.63"
CD4~ 13.72 £7.66 19.58 £9.34" 4.70 £3.73"
FoxP3 * 4.96 +2.72 6.80+3.00" 1.46 £1.17"
CD20 " 10.05 +7.49 13.82 +8.05 10.47 £9.22
CD8 " 12.29 £10.99 20.63 £12.32" 14.02 £9.40*4
CD56 2.20 £0. 64 7.18 £3.54" 4.24 +1.44"%
CD68 * 22.03 £10.25 49.32 £20.45" 41.22 +10.69 "4

* P <0.05 vs tumor tissues; * P <0.05 vs peri-tumor tissues
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Fig.1 Distribution of different kinds of immunocytes in liver cancer nests

as detected by immunohistochemistry method( x 400 )
A:CD3; B:CD4;C:CD8;D:FoxP3;E:CD56; F:CD68

1: District of cancer cell; 2: District of stroma
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Tab.2 CD3*, CD4*, CD8", FoxP3*, CD56" and CD68*

cells distributed in the tumor tissue ( n =30,x =5 )

Tumor tissue

Immunocyte

Parenchyma Mesenchyma
CDh3* 14.43 +7.87 43.05+15.49"
CDh4* 8.98 £4.32 18.87 +7.65"
CD8* 6.32 +3.06 17.34 £6.73"
FoxP3* 4.24 £3.01 4.99 +2.88
CD56* 1.44 £0.65 2.63+1.08"
CD68 * 10.45 +7.23 28.92 +12.47"

* P <0.05 vs parenchyma

3 i i

B B S e R 55 S e oia 4 R P S A 2
WY FR . 2415 3 00 S D RE AR T 32 304
S, Jifeg e R 5 T PR — LR AR s, — 5 T T
PIHLAAR ™= A o N 255, 53— T 1T ST 38 2o % 8 1k 3t
ol FE I R 1 4 G Tty T e 9 A Y e
2RI ) B bk T R 5 0 YA AR AR

SRR, T AR AR 3 R EH . CD3 TR
KT A AR T MR im, RS T ke 40
JfL ARG R CD 43 F AR, AT 432 CD4 ™ T 44
JOF CD8 * T 4l CD4* T 4 T Z A4 BhPE T 40
Jf1,CD8 * T 40k g 4 Ml #5 T WL 4B, 7T 47 57
PER ARG, 05 005 PR AR DT kg 7 FH ke 2 G
BRI, VFL ST UER L N CD8 T T 4 iR
-5 Mg B UG IEAR G . CD4* F CD8 * T 4fijifd 2.
(R B FH AR 249 X 98 0 40 o G2 2 g R A R e 328
A EAE . CD20 2 B bk L 40 A 3R AR A
B Itk EL 4 L 32 B RN | 53 ARG 5 R SR A L, 5
ik, RAFER B R R T BE S o ABIF S 45 58 R,
CD20 * 47 A SUR AR R A 2Urh 3 A 22 5, IR
TERAAE I R fe e v, LA T ARGy 32
AL G 9 B R R I A 20 g SR L 2

g LU (30 T Ik EL A0 B R A T 95 S A h
W96 5 A SRR ML 88 s I, -5 3550 o 7 2 2 928 240
JLIS I , B iE A A T2 BEAE v e g R L 8Uh I 2
DUGEBIIE T 40 fi——CD4 * T Ik [ 41 i 35 i 33 22
T, TR R R S 5 VR R B H M EE M T M 4
Jl——CD8 * T £l B r i 4 2 A Al i 41 4L Jd KK
W Ig S G B o], DA 5 SBUM e 1) R R R X
R A R4 AR




IBIGERS , 5. I R PERT A N L S e ORI A 20 B

© 453 -

FEELN CD8* T 40 ik it FREJEIA, T he 5
CD4* CD25* Treg 4ifiA 3¢, CD4* CD25" Treg 4
JHi 2 1995 4E Hy Sakaguchi 25" B SE R BT Ar 44 1Y
KHR CD4* CD25 " Treg 4L H U5 F M i, {H . m] DL
TEFR SRR R X TL-10 2840 i PR 7 5544 F e 41
JadE T A RS B A R AT RE R T 40l
WA, Treg FL7A F 32 JC BE P A ey 410 il 4 7 K A
TE L Treg 40MI AT AR APC H 545 524503, BHAS T
I EL 40 ST, R T R A TS B, A T
AR T REID ], 38 T30 NK 20 00 0% 5% 15 B 53
1L-12 AYHAE ) e 4 o0 1k T 60 A e 7 2 A 10 1
M. FEVEZ R A AN I sk s 2 2P R e B
CD4 " CD25" Treg ZH i #E CD4* T 4i Jifd v bb f5i] I
TH BRSNS 9 414
H CD4* CD25 * P41 Pk T 40 8 £, 5 30 oi Jm)
HF CD8 " A3 T 4t A 152 i 5t 1) B S Dy e i
il I [FFE B B AR RAHSG . Treg 40AEA%
N8 FoxP3, 53 Ak Foxp3 J& I 4514 T 41 i
R SRR AR O o DR AR S 6 P S8 201 Ak vk A
FoxP3 * Treg 40 A B , 45 58 WoR , FE 44 FoxP3
Treg 0% = TR A4, 3 H FoxP3 * Treg 4l iy
FERE A LU B EE AT, U6 R A D Treg 41
P 3 3 0, 2 Jm 8 S e Mkl i L — R R . Gao
SRS R IR OEREE |, Treg 40IAMHI CD4 *
T.CD8 * T M4 58 , JE 1520 B AT BT IR /E

F AR5 NK ) 4 L Jeg ik T 40 B 3, 2 A A%
PUIREIE ARG (1) 25 — B B 28, RE Ml & )12 B S e L
2 HRESEFRIR CD56., NK 41 AE BLHE: A 105 Mg
T A e R S 07 A5 T Y A AR
NK 4t i 7 539 22 B 4t B - 40 TFN-y \ TNF-a |
G-CSF 45 ), PR S BE i, AR 98 45 3 R,
CD56 " NK 4H A 2 2 b e Al des A 4UIR , ik d A
FRALZUT NK 40 i Z2 48 08 /0, AN BE & #5450 R 3
i ea 240 A P, 33 T R A s 400 e 2k ifk 11 S —
FEEJFEN, CD68 & ¥A%/ B W41 il A0 45 Kupffer 41
MRS R AR . BEAE 2R, B A0
IR G Y 3 AR P Y — AN R, T DL
AN IeE A, B8 3 A 2 3 TR A B RS AL
RS R T R R > . ARBIFSE 45 R, B
Wik 200 0 A IR 4 2 B K T A Y AR S 4 4T, Pt
RN, 9 2 20 v ) 1 0 200 e 9 i) 1 s 20 1T e g
M EERIERF, HH,CD3T .CD4* .CDS* T 41l
SYARIRDBE X A 22 150 B 400 B f i 32 8 % A e R] I
117 NK 4 | 55 200 g 2 2 v o3 A s/ 9 40 L X
T/ s B s 24 i S i 2k 3k LA K R kA=

F R 22 A A RE DG , (E i Fp it — 2D P

JFSEE SRR AR E T, SR A P SR R ek, 40
PRGN BUR TR R M HIRZS , 1 —
AR KB IRE B A A KR B B ik — S AR
SO BN HE S BRI T B B ZATFETT 1A

(£ % X Wk ]

[1] Unitt E, Rushbrook SM, Marshall A, Davies S, Gibbs P, Morris
LS, et al. Compromised lymphocytes infiltrate hepatocellular carci-
noma: The role of T-regulatory cells [ J ]. Hepatology, 2005, 41
(14): 722-730.

[2] Dong BW, Zhang J, Liang P, Yu XL, Su L, Yu DJ, et al. Se-
quential pathological and immunologic analysis of percutaneous mi-
crowave coagulation therapy of hepatocellular carcinoma [ J ].
Hyperthermia, 2003, 19(2): 119-33.

[3] Ful, XuD, LiuZ, Shi M, Zhao P, Fu B, et al. Increased regu-
latory T cells correlate with CD8 T-cell impairment and poor sur-
vival in hepatocellular carcinoma patients [ J |. Gastroenterology,
2007, 132(7 ): 2328-2339.

[4] Boucek J, Mrkvan T, Chovanec M, Kuchar M, Betka J, Boucek
V, et al. Regulatory T cells and their prognostic value for patients
with squamous cell carcinoma of the head and neck [ J ]. Cell Mol
Med, 2010, 14( 1/2): 426-433.

[ 5] Kawaida H, Kono K, Takahashi A, Sugai H, Mimura K, Miyaga-
wa N, et al. Distribution of CD4* CD25"¢" regulatory T-cells in
tumor-draining lymph nodes in patients with gastric cancer[ J J.
Surg Res, 2005, 124( 1): 151-157.

[6] Curiel TJ, Coukos G, Zou L, Alvarez X, Cheng P, Mottram P,
et al. Specific recruitment of regulatory T cells in ovarian carcino-
ma fosters immune privilege and predicts reduced survivall J ]. Nat
Med, 2004, 10( 9 ): 942-949.

[7] Singer K, Kastenberger M, Gottfried E, Hammerschmied CG,
Biittner M, Aigner M, et al. Warburg phenotype in renal cell car-
cinoma: High expression of glucose-transporter 1 ( GLUT-1 ) corre-
lates with low CD8( + ) T-cell infiltration in the tumor[ J ]. Int J
Cancer, [ 2010-06-06 ]. [ Epub ahead of print ]

[ 8] Mizuguchi J. A double-edged sword in B-cell-targeted therapy for
inflammatory diseases [ J ]. Expert Rev Clin Immunol, 2009, 5

(3):283-290.
[9] B W.PEh.Z .5 5. FEAEMEARE 85 LT
LA 2l cD3* g p FoE [ ) ). o [ E AR e A,

2005, 14( 2 )142-145.

[ 10 ] Sakaguchi S, Wing K, Yamaguchi T. Dynamics of peripheral toler-
ance and immune regulation mediated by Treg [ J ]. Immunol,
2009, 39( 9 ): 2331-2336.

[ 11 ] Madakamutil LT, Maricic I, Sercarz EE, Kumar V. Immunodomi-
nance in the TCR repertoire of a-TCR peptide-specific CD4 * Treg
population that controls experimental autoimmune encephalomyelitis
[T11] Immunology, 2008, 180( 7 ): 4577-4585.

[ 12 ] Nikolova M, Lelievre JD, Carriere M, Bensussan A, Lévy Y. Regula-
tory T cells differentially modulate the maturation and apoptosis of

human CD8 * T-cell subsets [ J ]. Blood, 2009, 113( 19 ): 4556 -



- 454 -

rp [ R A AT 27,2010 4E 8 H,17(4)

4565.

[ 13 ] Woo EY, Chu CS, Goletz TJ, Schlienger K, Yeh H, Coukos G,
et al. Regulatory CD4 * CD25* T cells in tumors from patients with
early-stage non-small cell lung cancer and late-stage ovarian cancer
[J]. Cancer Res 2001, 61( 12 ): 4766-4772.

[ 14 ] Sharma PK, Saha PK, Singh A, Sharma SK, Ghosh B, Mitra DK.
FoxP3 * regulatory T cells suppress effector T-cell function at path-
ologic site in military tuberculosis [ J ]. Respir Crit Care Med,
2009, 179( 11 ): 1061-1070.

[ 15 ] Lin GH, Wang J, Li SH, Wang J, Xu L, Li SP. Relationship and
clinical significance of TGF-betal expression with Treg cell infiltra-
tion in hepatocellular carcinoma [ J ]. Chin J Cancer, 2010, 29
(4): 403-407.

[ 16 ] Kobayashi N, Hiraoka N, Yamagami W, Ojima H, Kanai Y, Ko-
suge T, et al. FoxP3* regulatory T cells affect the development
and progression of hepatocarcinogenesis[ J 1. Clin Cancer Res,

2007, 13(3): 902911.

[17 ] Gao Q, Qiu SJ, Fan J, Zhou J, Wang XY, Xiao YS, et al. Intro-
tumoral balance of regulatory and cytotoxic T cells is associated with
prognosis of hepatocellular carcinoma after resection [ J . Clin On-
col, 2007, 25( 18 ): 2586-2593.

[ 18 ] Kim SD, Kim JM, Jo SH, Lee HY, Lee SY, Shim JW, et al.
Functional expression of formyl peptide receptor family in human
NK cells [ J ]. Immunology, 2009, 183(9 ): 5511-5517.

[ 19 ] Lewis CE, Pollard JW. Distinct role of macrophages in different
tumor microenvironments [ J ]. Cancer Res, 2006, 66 (2 ): 605-
612.

[ 20 ] Kuang DM, Wu Y, Chen N, Cheng J, Zhuang SM, Zheng L.
Tumor-derived hyaluronan induces formation of immunosuppressive
macrophages through transient early activation of monocytes [ J J.

Blood, 2007, 110( 2 ): 587-595.

[ KFSEE] 2010 -04 -22
[AxXHE] + =

[fEEBEH] 2010 -06 - 05

0 D <

0 < <

- FHGEA

IRAK-2 55 TRAF6 iZZ 4 /5 TLRs iG{t. NF-kB
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