o [ il e 2 520104 12 H 5513445 124]  Chin J Lung Cancer, December 2010, Vol.13, No.12 e 1127«

PO 85 4T R
VEGF-C mRNAFIEGFR mRNA
e N R E I b S N e AZ k2
HIFRIE R IGKRE S

[HE] 5588 CAWPIRERY G ThEYEMERIZE L, BT, PR dhk 7 52 AE
Ho AWFFE B EBRIT A N i A K [HF-C (vascular endothelial growth factor-C, VEGF-C ) mRNA | & iz A= K K144 (
epidermal growth factor receptor, EGFR ) mRNATE /NI fEfifi#e ( non-small cell lung cancer, NSCLC ) 83 JFJRi ZH 4L Ak 2
SR FRIE RIGIR I S, A% RART-PCR 5 9 it PCREAATIN VEGF-C mRNA | EGFR mRNAYENSCLC
B LURIR S LU i F RGO, FEAHT MR 21 20 Rk L 5 21 2 I R 1) 2R 5 I AR S 1 I T 3R T
EATZ I AAR SN, 455 VEGF-C mRNAFIEGFR mRNATEJEZH 4 & M 41 21 Sk 2 45 41 2L rh 3818 T Rl
JAXTARZL (P<0.05) 5 WRELLEFAL A RIKAKT- W T IR EL AP (P<0.05) 5 VEGF-C, EGFR{E/MIHZIA
kM 4520 2 P mRNARFR BT AR (r=0.834, P<0.001; r=0.817, P<0.001 ) . 4%if VEGF-C. EGFRIL[H E3eik 5tk
EEEFAL A, A BT IS S50 7 80 % B

[ K8iR ] MlifbdRd s M4 N AR FCy REAERE 2K, REAHE

[ FEISZES ] R7342

Expressions and Their Significances of Vascular Endothelial Growth Factor-C mRNA
and Epidermal Growth Factor Receptor mRNA in Non-small Cell Lung Cancer Tissues

and Lymph Node Tissues
Yan GUAN, Qisen GUO, Hongsheng ZENG

Department of Internal Medicine, Shandong Tumor Hospital, Jinan 250117, China

Corresponding author: Qisen GUO, E-mail: guogs369@163.com

[ Abstract ] Background and objective It has been proven that some molecular markers play important roles in di-
agnosis, clinical prediction and prognosis monitoring for lung cancer. The aim of this study is to investigate the expressions and
their significances of vascular endothelial growth factor-C (VEGF-C) mRNA and epidermal growth factor receptor (EGFR)
mRNA in non-small cell lung cancer (NSCLC) tissues and lymph node tissues. Methods The expressions of VEGF-C mRNA
and EGFR mRNA were detected in tumor tissues and lymph node tissues by reverse transcription polymerase chain reaction
(RT-PCR) and real-time fluorescence quantitative PCR. The relationship and correlation between the expressions of VEGF-C
mRNA, EGFR mRNA and clinicopathologic characteristics were analyzed. Results The expressions of VEGF-C mRNA and
EGFR mRNA in tumor tissues and lymph node tissues were significantly higher than those in control group (P<0.05). The
expressions of VEGF-C mRNA and EGFR mRNA were much higher in patients with lymph node metastasis than those with-
out lymph node metastasis (P<0.05). The expressions of VEGF-C mRNA and EGFR mRNA in tumor tissues and lymph node
tissues were significantly correlated (r=0.834, P<0.001; r=0.817, P<0.001). Conclusion The overexpressions of VEGF-C and
EGEFR genes are closely related to lymph node metastasis. VEGF-C mRNA and EGFR mRNA are valuable biomarkers for early
diagnosis, clinical prediction and prognosis for lung cancer.

[ Key words ] Lung neoplasms; Vascular endothelial growth factor-C; Epidermal growth factor receptor; Pathologic
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1 VEGF-CHEGFRZEREHLN (A) MMELEHELR (B) HHFRE, 1!
GAPDH ; 2 : VEGF-C ; 3 : EGFR ; 4 : DNA marker,

Fig 1 Expressions of VEGF-C (A) and EGFR (B) in tumor tissues and lymph
node tissues. 1: GAPDH; 2: VEGF-C; 3: EGFR; 4: DNA marker.

VEGF-C expression in tumor tissues

VEGF-C expression in lymph node tissues

[ 2 VEGF-C (A) FMEGFR (B) HyAMRHMZL
Fig 2 Dissolving curve of VEGF-C (A) and EGFR (B)

EGFR expression in tumor tissues

EGFR expression in lymph node tissues

3 VEGF-C (A) #EGFR (B) ZEREBALRSHEBLELAPRIEMBERXE
Fig 3 VEGF-C (A) and EGFR (B) expressions in tumor tissues and lymph node tissues
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LA Hr 2 BLEGFRAE JMed 2H 24 9 2 38 7K1 5 ik 12
SR A FIR A B ARDE (r=0.817, P<0.001) ( [&]
3B) .

3 Wig

IR . R 2N T2 5 E it R,
ST A LA R EEL Y ) A SO PR ) A R P o A

BHEEMEH . —5 FhrBEP R T g $I697

FIWT TS, SEE R R AR R . VEGEZR R R e 5
(R P9 B2 AL 2253 280, RTRE S a0F 9 R A A K R
MAE AR, E A AT, A BT IR R 2R

2 H AT 5 e 0 A AR S P R | RS v T A
AR KRB ANAS B . YR I A A
JHL AL K 4 M i 430 7 7K F-VEGE . VEGF-CH 74~4h i+
LR, S PP XTI B A N B AT 22y 3R, B
SRS AR LA A IR AE . 2R R, A

OO0odbgdn
www.lungca.org



* 1130 ¢

o [ i e 20104512 A 5135512 Chin J Lung Cancer, December 2010, Vol.13, No.12

S 2 IR I VEGE-C 5 e 1) B 4R kA 56, EL Mg
LT FR SR A A A DG, REAE AR B B B R
TR ITTE M o Zhang 251 S 2 o SR A R S
N E AR GEVEGE-CTE AFLIR I A b g ik, 45 8
JRVEGF-C mRNAZR K 5 s bk 25 5 RS B S AH G, A
5 VEGF-CERk 2 It PRI ZL AR i bk R 28 0 B 48 A
Z—. Mylona'BF5% 1 FLIRE P VEGE-CHE 13635 Sk
L OMERIL MM CR, 4558 B/RVEGE-CHY)
IR T 22 1 2 e T A A S I T AN B o O
KO (ke AT . Li7 A FHRT-PCR | g4k 7
AT VEGF-CHES2INSCLC (B 3 F- A DB i 241
IRk B A 2 i ik, S5 R BRWIVEGE-C mRNA
VEGEF-CH [ &5 /K- 5k B S5 H R A5, mIE Ry Flil
NSCLCI#k L Z5 5644 1A CHE B

A5 BB EF 1) DK TR IR 2 SURNIMR B 25 4l 2L A 7
VEGF-CFIEGFREANSY, Hrfif vkIRAL 5 A i ny
UM AR RO RT TN 4, DFe s R T 5™, 1L
I mPCRIN H, ABFGRGIA T —Fpa b4y
i, FEEPCRIZNIHEST, PCRIZI F=ZHIAWT B, %
Sefe Sk B A e . Rz — AR, dE—A
DA SR, XFERA T AEE L Dl S ARk
W = (A8 Ak . AR AEANPCRIEY A N 261 5 51
IR TEAE W BB I 8 D7 B A BB A CT{E . FRAT T a3k
FRARHIRE S CTIA, AR5 MARIE I ZR F 132 AR b (45 U
K, ARWFFTIHT T VEGE-CHilf O BAR S IBE R, &
FHVEGF-C TGS S 7E IR 2L 4P if SR bk L 2 2 4 il 3%
KB WA X, VEGE-CH] LfE A NSCLCHf
LEELRS W AU AE by o R 4 i N VEGE- C Y o ek 4 if
TR b B A A A, DA TR U DX SR L A A A RS
FATTXT i 2 SRk L 45 41 2L P VEGE-C R R [ BT
B : VEGF-C mRNA)FIETEA L4556 A 4R Joitk B 25
HBAAGIT 2257 (P=0.001) . NSCLC/HEH 5 RYEN
g R B A1 2R S K L 45 41 21 R EGFR mRNAFY
WA GRS (P=0.001) . VEGE-CTICI &AM
PYUP IR R AU LU Rk, $5NSCLCHk L4
FERAFTEAR G . B Wi A A 0 b L BB R ML 1
BT, {HVEGE-CH5ilk LT R AH e LI w1y, 5
R = R R P BEAL S . (DVEGE-C5ibk ELAE 9 Bz 41
MU VEGFR-345 4, 175 T VEGFR-3 i 2 R i i s AR L,
HEIRE PN | R R A R B AR, SR T Rk
R QVEGE-CRlffiMmes . ke 198 B
I, ] g i VEGFR-2FIVEGER- 34 52 B @

VEGF-Ci o 24028 [ 240 A 5 R o AR B 1, 32 s
AN AR VE D ;. @VEGE-CRIAE —Ffafb IR 7, xnf
RAE 5 HARIR 09 28 I AR AR A G, — )y T ik g A
FEAE BRI, 59— 1R S 9 40 M bk A T )
%, SLEERE. B2, VEGF-CZ5 ANSCLCHIRIE .
R, (HCTVEGF-CLENE &4 . &IEHHLE & 5
Je WG 2R 1 i it — 5T

EGFRJ&— P ELAT i 28 FR U TG M 1 FBE 3R T A% e
e 30 238 T AR 2 K 2 M ML B A, JfAE 2R A2
RN R R R, T S E S RO HA 2 )
P, AFEHEEE R . AN L RN IR AR A, S A
(T A R R 0 2 L R R VIAOE o Pore 25 BIFST
T, FEMRREAR S (L 5P B8 TP EGFR I 2 15 A
T A8 A A G, e 200 A I 9 L 17 3 B M ke
Fresno%: i FIRT-PCREE AAG I 25 5L i /REGFRYENSCLC
HA P E KIS, EGFRIENSCLCZHZ &k R B &
T R ANE R 440 (P<0.05) , FKHIEGFRAENfif/E
KRR RS T —E MM . Tomova R 40
SELA AL T IEIESY T EGERAE [ | S BP 5EJiRg b () ik 1
B, G5 PO IR S ZLEGFRIV F A F I i T Rk
HA, ZHIEGH RS AR R EGFR
FRA m, WEFE RV ON LR A0 M TP EGFRIY 1 i R A
=28 038 m.

AU 5T 45 5 & B R 2 20 Sk B 45 AL 2V EGFR
mRNA W FEIRTE W EL 5 5L RS R TC ik B 25 55 R DA B i T
225 5, JEEGFRER N5 6 bk 1 45 5 B A7 OC I B2 IF
i, W EGFRZ 5 TNSCLCIH R JEIFE, Firl), EGFRE
PR S TR R (=2 2800 . M LA R,
EGFRAT LA ifides - 2 W e B sl i 7%, 1 15 1)
TMAEHF . AHFFE I8 FBINSCLCHE H5 B MR B B g
(R 21 5 bk L 45 41 2L EGFR mRNARY R A K AT
Hiit2E 5 (P=0.015, P=0.020) , (HJEHADC P 85 5
R s P 2 =2 1] 22 S AR i A7 A —E P TS

A FE R iR 2 20 R L 25 40 21 VEGE-C mRNA
FRIB G HAAH AT A ARG, HoR 41 2UR
4541 21 EGFR mRNAW A 28 H AN Hr IR HA FHC
P, $2/RVEGF-CHIEGFRA] fE HAT A LAY AL W22 bl 1)
B, XK SRR IR A5 A 208 Ui 4 2R VEGE-C
MEGFREZ ML T FISARYE, A AT RE A A f2 (i —Fh sl
FELORTEA ARSI VL, A B TR R A
TR, JEXT R B R 2 W S B RS . TR TS
RS AR YT IR B T B SLA

OO0odbgdn
www.lungca.org



o [ il e 2 520104 12 H 5513445 124]  Chin J Lung Cancer, December 2010, Vol.13, No.12 s 1131 ¢

S % 3wk SERERS X RIBTSE. FPARIE 47K, 2008, 88(42): 2982-2985.]

8 Gallegos Ruiz M, Floor K, Rijmen F, et al. EGFR and K-ras mutation analy-
1 Veikkola T, Alitalo K. VEGFs receptors and angiogenesis. Scmin Cancer Biol,
sis in non-small cell lung cancer: comparison of paraffin embedded versus
1999,9(3): 211-220.
frozen specimens. Cell Oncol, 2007, 29(3): 257-264.
2 Sini P, Wyder L, Schnell C, et al. The antitumor and antiangiogenic activity
9  Tanaka K, Sonoo H, Kurebayashi J, et al. Inhibition of infiltration and angio-
of vascular endothelial growth factor receptor inhibition is potentiated by

genesis by thrombospondin-1 in papillary thyroid carcinoma. Clin Cancer
ErbB1 blockade. Clin Cancer Res, 2005, 11(12): 4521-4532.

Res, 2002, 8 (5): 1125-1131.
3 Raspollini MR, Castigli one F, Garbini F, et al. Correlation of epidermal
10  Gombos Z, Xu X, Chu C §, et al. Peritumoral lymphatic vessel density and
growth factor receptor expression with tumor microdensity vessels and with
vascular endothelial growth factor C expression in early stage squamous cell

vascular endothelial growth factor expression in ovarian carcinoma. Int J
carcinoma of the uterinecervix. Clin Cancer Res, 2008, 11(23): 8364-8371.

Surg Pathol, 2005, 13(2): 135-142.
11 Pore N, Jiang Z, Gupta A, et al. EGFR tyrosine kinase inhibitors decrease
4 UedaM, Terai Y, Kanda K, et al. Tumor angiogenesis and molecular target
VEGF expression by both hypoxia-inducible factor (HIF)-1-independent

therapy in ovarian carcinomas. Hum Cell, 2005, 18(1): 1-16.
and HIF-1-dependent mechanisms. Cancer Res, 2009, 66(6): 3197-3204.

S Zhang GH, Zeng Y, Yang WT, et al. Study of mRNA expression of vascular
12 Fresno Vara JA, Casado E, de Castro J, et al. PI3K/Akt signaling pathway and

endothelial growth factor (A, C, D) genes and its effecton prognosis of breast
cancer. Cancer Treat Rev, 2004, 30(2): 193-204.

cancer. Zhonghua Binglixue Zazhi, 2006, 35(8): 473-477. [FRELZL, R AE,
Wi, 45 SUBREMAS N B AE KR (AL C. D) mRNARYFRIE K
FIUR RS . h A BAA 2R Ak, 2006, 35(8): 473-477.]

6  Mpylona E, Nomikos A, Alexandrou D, et al. Lymphatic and blood vessel

13 Tomov S, Popovska S, VeselinovaT; et al. Inmunohistochemical analysis of
epidermal growth factor receptors expression in malignant ovarian tumors.
Akush Ginekol (Sofiia), 2008, 44 (Supl2): 42-47.
14 Miura N, Nakamura H, Sato R, et al. Clinical usefulness of serum telomerase
morphometry in invasive breast carcinomas: relation with proliferation
reverse transcriptase (WTERT) mRNA and epidermal growth factor receptor
and VEGF-C and -D proteins expression. Histol Histopathol, 2007, 22(8):

(EGFR) mRNA as a novel tumor marker for lung cancer. Cancer Sci, 2006,
825-83S.

97(12): 1366-1373.
7 LiJ, Li BL, Zhang HO, et al. Relationship between vascular endothelial

growth factor C expression level and lymph node metastasis in non small cell
lung cancer. Zhonghua Yi Xue Za Zhi, 2008, 88(42): 2982-2985. [/, 4=
2%, SRIET, SF. AR/ P LS A B A A T AR IR K

(Wsefi: 2010-09-25 {&a]: 2010-11-04 )
(A L)

B3 R fE s PR AL ATLAG 31
o 2 SRR 2

Chinese Anti-cancer Association American Association for Cancer Research
http://www.caca.org.cn/ http://www.aacr.org/

U U2 IR R 2 MR 2 s W &2 i 7 2%

Chinese Society of Clinical Oncology European Society for Medical Oncology
http://www.csco.org.cn/ http://www.esmo.org/

FEl PRtk B Jils e K

International Union Against Cancer Lung Cancer Alliance
http://www.uicc.org/ http://www.alcase.org/

5 [ S FRIE DT B KR EERE AL/ K2

National Cancer Institute European Cancer Organisation
http://www.cancer.gov/ http://www.ecco-org.eu/

K ERIE 2 il T 2k

American Cancer Society Lung Cancer Online
http://www.cancer.org/ http://www.lungcanceronline.org/
IR R AR 2 e [ [RI K L5 5 JRRAE

American Society of Clinical Oncology National Comprehensive Cancer Network
http://www.asco.org/ http://www.nccn.org/

OO0odbgdn
www.lungca.org





