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[ Abstract ] Objective:To study changes in serum levels of interleukin ( IL )-6 and vascular endothelial growth factor
( VEGF ) in associations with tumor invasion and lymphatic metastasis in patients with esophageal squamous cell cancer
( ESCC ). Methods: Tumor and peri-tumor tissue specimens and peripheral blood samples were collected from 52 ESCC
patients who underwent surgical resection in the Department of Chest Surgery, Hebei Medical University-Affiliated Fourth
Hospital between January, 2014 and January, 2015. Blood samples were collected from 52 healthy subjects for the pur-
pose of control. IL-6 levels in the blood samples were determined by enzyme-linked immunosorbent assay ( ELISA ).
VEGF protein in the tumor and peri-tumor specimens was assessed by immunohistochemistry. IL-6 and VEGF mRNA a-
bundance was assessed by semi-quantitative RT-PCR. Results: Serum levels of IL-6 were significantly higher in ESCC pa-
tients ( 116.71 £25.98 ) pg/ml than in control subjects ( 78.43 +9.36 ) pg/ml ( P <0.05). In ESCC patients, serum
levels of IL-6 were associated to patient TNM stage, tumor invasion depth, tumor differentiation and lymph node metastasis

(P <0.05). VEGF protein was detected in 67.31% of tumor specimens and the intensity of the immunoreactive protein
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signal was associated to TNM stage, tumor invasion depth, tumor differentiation and lymph node metastasis. Tumor tissue
VEGF was associated to serum level of IL-6 ( P <0.05 ). IL-6 and VEGF mRNA levels were positively correlated in the
tumor tissue ( r =7.113, P <0.05 ). Conclusion: IL-6 is positively correlated with VEGF in ESCC patients. This finding

suggests that IL-6 and VEGF may play key roles ESCC invasion and lymph node metastasis.
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IL-6 ELISA il i) &0 [ V6 7Y 5 A= Bk
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YN 2 % SRR WHEE AR L FLPK( 120 V,60 mA,30
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KA SPSS 21. 0 ettt iH i B x 25 %
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Tab. 1 Primer sequences of IL-6, VEGF and GAPDH

Product
Gene Primer
size( bp )

IL-6 F:5'-ATGCAGACTGTGTCTTGGCA-3’ 212

R:5-GCGCCTTTAGCAAAGTGTCC-3’
VEGF  F:5'-CTAGCACCAGCGCTCTGTC-3' 202

R:5'-GCCCGATTCAAGTGGGAAT-3’

GAPDH F:5-AATGGGCAGCCGTTAGGAAA-3’ 168

R:5'-GCGCCCAATACGACCAAATC-3’

®2 IL-6 .VEGF 1 GAPDH EHH) PCR & & 14
Tab. 2 PCR reaction conditions of IL-6, VEGF and GAPDH

Gene Initial denaturation Denaturaion Annealing Extension Cycle Total extension
IL-6 95 °C 10 min 95 C 45 s 60 C 45 s 72 C 50 s 35 72 °C 7 min
VEGF 95 °C 10 min 95 C 45 s 62 C 45 s 72 C 50 s 35 72 °C 7 min
GAPDH 95 C 5 min 95 C 45 s 57 C 45 s 72 °C 50 s 30 72 °C 7 min
) & B PR AC, 5 AE T AR TR R 4 ).
L]

2.1 ESCC BZBF AP IL60RkARTFEFST
1 At BB

ELISA vE 45 R 7, 5 (B XT B2 AH [, ESCC
MG T IL-6 AR IBKOE T (116,71 +
25.98 ) vs (78.43 +9.36),P <0.05 ], 7£ 52 fij &
B R MG IL-6 223K 045 05 b g 3 AL R B
TNM 733 e = i R Ak L 25 5 B M O, 5 R
BN AR TEO( K 3 ).
2.2 ESCC B Mrgms ¥ VEGF & @t £ ik

G E AR I 25 S & 1) SR, VEGF 2%
BPiNE Sy ve A w11 0| D TN E R e i AT AN S R =Y
WA, 52 (R E IR 414 35 51( 67.31% )VEGF
2 MR AN 57 21 2 17 61 32, 69% )
VEGF £ PHMERIX, ZREASITEEX(P <
0.01 ), 7£52 i ESCC 35 H, VEGF FRik /K345
Jigeg o AR BE CTNM 399 | i Jgg 322 i % B2 AR L0 45

2.3 ESCC Fryga2i ¥ VEGF 5 i P 1L-6 & ik
KFE X %

G Ak K ELISA A6 2% 7, 35 ] ES-
CC 44U VEGF [ FRIA A B F WIS 1.6
(2235 K -3 = T VEGF & 25 17 41
HE[(129.30 £19.73 ) vs ( 88.37 £12.23 )pg/ml,
P <0.001 1.
2.4 ESCC AL ¥ IL-6 5 VEGF mRAN # £ A H o
B Aa K

RT-PCR %5 2R( & 2 ))Z&H], 78 ESCC A4 IL-6
mRNA #JF k7K F H(0.41 0. 17 ), VEGF mRNA
228K FR(0.75 £0.24 ), Gnge 4 B, 7E b
Y IL-6 F1 VEGF mRNA PHYEZR ARG B 2 1F 4
XKZ(r=7.113, P<0.001 ); fEFE AL IL-6
H1 VEGF mRNA BHYE I8 IToAHCE( r = 3. 146,
P=0.076 ).
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Tab. 3 Relationships between the expressions of IL-6, VEGF in ESCC cancer and clinicopathologic features

IL-6 VEGF
Feature N
xxs[p,/Cpg-m™)] ! P n( % ) X P
Gender
Male 41 116. 11 £26.72 -0.695  0.491 28(68.29 ) 0.085 0.770
Female 11 118.94 £26.72 7(63.64)
Age( t/a)
<60 28 119.72 +23.00 1.505 0.144 24(85.71) 0.343 0.558
> 60 24 113.19 £29.19 11(45.83)
Differentiation
Well + Moderate 39 104.82 +17.10 -17.354  0.001 23(58.94 ) 4.923 0.026
Poor 13 152.35 +10.36 12(92.31)
TNM Stage
[ +1 28 97.76 14.40 -15.08  0.001 14(50) 8.259 0.004
m+1Wv 24 138.81 +17.51 21(87.5)
Invasion depth
T1 +T2 21 93.04 +13.64 -13.34  0.001 10(47.62) 6.206 0.013
T3 31 132.74 +19. 12 25( 80.65 )
Lymph node metastasis
Positive 33 131.34 +19.35 -13.266  0.001 26(78.79) 5.409 0. 020
Negative 19 91.30 £13.16 9(47.37)

E1 &&E4A
HARAMEFHAPHRIE
Fig. 1 Expression levels of VEGF in ESCC tissues

and para-carcinoma tissues

L350 VEGF EB % ESCC

A :Positive expression in ESCC tissues; B:Negative

expression in ESCC tissues; C: Positive expression in

para-carcinoma tissues; D: Negative expression in

para-carcinoma tissues

2 ESCC HAFEFHLRH
IL-6 5 VEGF mRNA RixfER
Fig. 2 Representitive expression status of /L-6
and VEGF mRNA in ESCC tissues

C: Carcinoma tissue; P: Para-carcinoma tissue
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BRI, TR AT 9T B 8988 JR 3 1L-6 Al VEGF X R,
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Xt 78 B R R R T B A EE X

&4 ESCC BEMIEALR D IL-6 71 VEGF
mRNA 3% i 48 X 14
Tab. 4 Association of mRNA expression between
IL-6 and VEGF in tumor tissues and para-

carcinoma tisues of ESCC patients

IL-6 Spearman’s correlation

VEGF

High Low  Total d P

Tumor tissues

High 24 11 35
Low 5 12 17 7.113 0.008
Total 29 23 52

Para-carcinoma tissues
High 8 9 17 3.146 0.076
Low 8 27 35
Total 16 36 52

ARSI 25 I R ESCC U LT 116 ik
K- 2 v T {a T R 2, LRt 25 g 2 T A s v
TL-6 AR T , [R5 bk L 25 576 8 e i i)
TREE JTNM 43 B AH G, X W IL-6 7£ ESCC R 1R %%
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SRR . L6 J&— b 223400 4N i P, 22y B
S 55 200 T — e e A0 = A A R A e
W IL-6 2 i S AT L6 Z RS Al
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STAT3 f55i&4% , & 5 W 20 i 3 4 o1k AR 285
R R s e L R gt A, e B PR
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o S o gt 1 3 A A5 A TR 20 B g ok O TN
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AT I, IL-6 AISE T STAT3 iR AR ik g 1fi
B

VEGF J&fi 5 2L 19 52 W o 98 1 487 A= B i PR 2R
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1 VEGF R FH M35 W3 & T se 414y, H 5 M
AL RREE R CUVE RS TNM M S U AE G, X
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IL-6 5 VEGF B3k /KT M, 7R TL-6 {2 i
Jir e M5 2E SR . Waldner 25112435 45 9 /N B
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R, AAE ESCC W IL-6 A1 VEGF FikTHi, I H.
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25 b ESCC B I b IL-6 5 H g 2141
VEGF (57K 12 35 IE A G &R, LT i
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