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Correlation between the expression of VEGF-D and VEGFR-3 in colorectal cancer tissues and lymphangiogenesis
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Abstract: Objective To study the correlation between the expression of vascular endothelial growth factor
D (VEGF-D) and VEGFR-3 in colorectal cancer tissues and lymphangiogenesis. Methods 83 patients with
colorectal cancer in the hospital were selected. The fresh cancer specimens of patients were collected after radi-
cal resection,and the colorectal tissues without cancer cells confirmed by pathology and at 5cm far from the
tumor edge were collected at the same time. The levels of VEGF-D and VEGFR-3 in colorectal mucosa tissues
were detected and the relationship between the expression of VEGF-D and VEGFR-3 in colorectal tissues and
lymphangiogenesis was analyzed. Results The expression of VEGF-D and VEGFR-3 in colorectal cancer tis-
sues was significantly higher than normal colorectal mucosa tissues (P<C0. 05). The levels of VEGF-D and
VEGFR-3 inpatients with tumors <3 cm were significantly lower than patients with tumors =3 cm (P <C
0. 05). The levels of VEGF-D and VEGFR-3 inpatients without depth of invasion to serosa were significantly
lower than patients with serosa and beyondinvasion (P<C0. 05). The levels of VEGF-D and VEGFR-3 inpa-
tients in Dukes stage A+ B were significantly lower than patients in Dukes stage C+D (P<C0. 05). The adja-
cent lymphatic microvessel density in specimens with positive expression of VEGF-D and VEGFR-3 were sig-
nificantly higher than negative specimens (P<C0. 05). Conclusion VEGF-D may promote lymphangiogenesis
in colorectal cancer through its receptor VEGFR-3. The larger tumors are,the deeper tissue infiltration is and
the higher tumor differentiation is, the higher levels of VEGF-D and VEGFR-3 are. The detection of VEGF-D
and VEGFR-3 can be used to predict the prognosis of patients.

Key words: colorectal cancer; vascular endothelial growth factor D;  VEGFR-3; lymph vessel

WA TR K m R B ZE i 22 f, TE FBUE 0—A FZ R ik Bl 45 Dy 98 40 it 5% 32 A
R I P 4 4 3 A T i 7 B A AT A Y R B A R RO BB L R ) A LD G R 7R
R HETE AW e kI ik B R m K 8 B B R E AL . B AR W R e e 2 K
EF B A REW T B BRI, BN SIRAEYESH T, & BEEE . E-mail: yunong78162@sina. com,

A5 AR RN TR XDF. R4t VEGF-D.VEGFR-3 33k M itk UL 48 A2 sy A DGO 72 [T . 1] bRk 38 B2 24 24 75, 2019, 40(8)
991-993.



e 992 E R E ¥ 204 2019 42 4 F % 40 %% 8 ¥ Int ] Lab Med, April 2019, Vol. 40,No. 8

D A B % R B B g R B, A A KR IR D
(VEGE-D) ; H: 52 1k VEGFR-3 {935 5k & i 4
B VIR O B89 VEGE-D, VEGFR-3 5 i K 95 2 2
B O& FR L W 5T 52 W K T i bk A A B B AR 1 AL
il o X R 988 W PR 43 BT T 10 0 A R e 98 T ik 4 ol
FEFRA 5 BB T R A R F 5T A 3k AR B
KM F A 83 491, 43 ) B JHL A s A R 5% K i 1 41
KA R E T .

1 BRE5HE

1.1 — R BEEUARRE 2014 4 8 H & 2016 4F 8
A WE B K W 95 i & 83 i, Fodh 55 58 fi, % 25 fil,
AEWS 47 ~79 B, 14 (63. 17+ 14. 68) % 5 45 98 39
B H Wi A6 B M BN 1~12 cm, -5 (6. 57 £
4,29 em; Btz PEAE A 37 B IR IE T AR K 33 ], Pk
R 13 )5 @ a4k 17 ), TR oy Ak 47 i) AR 434k 19
B s i 4l Dukes 4301 : A B9 19 ], B B9 21 i, C # 32
B, D11 B, HAFRUHE: (DR BHEREERIZ N K
Wi s (O TTH AL B D B i F AR s (3) T
ARATARIEATAEMTIATT 5 (4 B F XA R WF 58 70 1% 5t
BN B, HEBRbRE: (D RaTekfr i b yriG
PH s ( ONEHIITFRE.

1.2 J5ds BRI bn A BROR i i 2H 2R 0 B 9 o
%5 cm, 95 FRAIE S 09 A0 M SR A7 19 15 H I A 40 1
P A AEMEY FE 1 h NE TRATIRE.
I 40 AR 5 4 8 ALk T 6 R i R AL 2L RN IE R
WMy VEGF-D, VEGFR-3 [y & ik #F 17 # ).
VEGF-D,VEGFR-3 $ip {& ¥ B o 31 - 78 4 ) #
ARG R A e d X H & B de st 2 S A Y
HFARBBRA AL (L 9 2 4 RS 0 - 52 A 00 £ B e

YR WLEE 10 A v A 90 BT DL A0 it v A o S0k HL
Juta s B T SRR R O R FH A 4 A .
1.3 WgHEhr  (DSRASEE BD 2 w] A 77 i i X 4l
Ma X 5 VEGF-D,VEGFR-3 /K, DL %% Y648 %k (FD
# ik VEGF-D, VEGFR-3 M % & &, 3+ 8 24 .
FI= 75 [ 35 10 F ¥ 56 56 0 B2 - X B8 AR 5 - 35 98 6 5
B/ IE 6 BEAE T Y 98 R B . (2) Tl 48 1T e
Bk AT, Bk Y R i 6 44 9 B B W 4 0 HE AT 0
B AL AE 2 BE (MIVD) 9 31 B0 40 Ik B2 45 ok B
% ] R A2 A1 (LYVE-1) ., [\ 5 58 k% &% 5 I+
(Prox-1) Ye o 2t A K7, LYVE-1 . Prox-1 BHM: 16 45 Jis
AR bk ELAE L S TGRS 8% (40 A5 F1 100 %) F i E 3 4
Ik 48 4 o B by 2 AR A DXL AR 5 ek 200 £ LR O
Bk CL A SO R B BT B S A BT UL
{ELVE R iz s ) 1) i bk 2L 48 %8 B A B Il 7 4% . IE R
KM 20 23 2 B PR ME e 40 Dk A8 B = & 19 IX 88, 78 200 1%
LAY 2 5T Sk A R Rm 45 20 3 L i85
B G B Y (. LY VE-1.Prox-1 {6 43 51 57 F
IEEPT AN LY VE-1 Bosg BB A AT L AP0 A Prox-1 B
T PEBURIE AT R LU F Y,
1.4 ZibEab® S = A SPSS19. 0 X i
FEAFIEAT A Hr AL B T TR A T s R, 4L
FL# R ¢ B3, L P<<0. 05 WERH G265,
2 % R
2.1 VEGF-D,VEGFR-3 £ KX % ¥ . 1F % W 41 41
W#EE  KBEHL T VEGE-D, VEGFR-3 3 ik /K
PRIEH K EEAR G E T m. ERASITFE X
(P<<0.05), W1,

*x1 VEGF-D.VEGFR-3 EXIBE . E&

Y12 30 g, FHBY I A 4 4005 e L 6% T K5 2 410 1 BB R RE
120 HEM W FR s I E SR H S HR 1< gl n VEGF-D VEGFR-3
10° A~ /mL By 540 B ), B 1 mL B A SN K 83 1.53+0. 21 1.35+0. 28
VEGF-D,VEGFR-3 $ii{f, #:/E 0 B ™ M5 # UL B Ewaomamas 83 1.03+0.19 1.06-+0. 24
AT, (2 B A AL L AR R & v o — 4T, 16. 085 7.164
VEGF-D.VEGFR-3 fl A ¥ % 4k — Ht K ik 7] SABC, P 0.001 0.001
FH DBA W, R KRR Gy, i PER g B b e f . Bk
%2 VEGF-D.VEGFR-3 M RZEXKGEIGKRFEFIENXR
I P75 B iE n VEGE-D t P VEGFR-3 ‘ P
il 8 /8 <3 cm 39 1.2640. 24 7.141 0.001 1.3240. 26 3.306 0.001
=3 cm 1 1.57+0. 15 1.482+0. 22
R R ESE A 46 1.3240.21 4.723 0.001 1.3240. 20 3.313 0.001
I T LA SR 37 1.53+0. 19 1.48+0.24
Dukes 4311} A+B 10 1.3340. 24 1,128 0.001 1.3240. 24 2. 970 0.003
C+D 43 1.5140. 15 1.4820. 25

2.2 VEGF-D.VEGFR-3 [ 32k 5 g 9 e J s B
FREM R MR HA2<3 om K B % VEGE-

D.VEGFR-3 /K3 & 25 1% F M A2 =3 cm B8
HZERA G F T L (P<C0.05) ; B2 VR B R KR



E i E #2074 2019 42 4 F % 40 %% S #] Int J Lab Med, April 2019, Vol. 40,No. 8 e 993

B# VEGF-D,VEGFR-3 7K -2 i 2 Ik T2 ¥ 3% i
MUINBRE EREH SR E X (P<0.05) ;Dukes 43
#°h A+B Hi % VEGF-D,VEGFR-3 /K # g
KFCH+HDMEE. ZRAHITFE X (P<0.05),
W2,

2.3 IMikEAE % E 5 VEGF-D,VEGFR-3 ik %
% VEGF-D,VEGFR-3 # [ 3 ik M P br A< 2o 5%
IO 258 2 B A B MR AR A 18 1B 2 v 2 A Ge it
B X (P<0.05), W3,

*®3 MHKEEZES VEGF-D,.VEGFR-3 Rz X &

VEGF-D & #ik VEGFR-3 % 4 #3k
fihr B Witk Btk BitE
(n=46) (n=37) (n=36) (n=47)
T s % iy 10.55+2.47  8.5743.04 11.3242.26  8.79+2.62
t 3.275 4,721
P 0. 001 0.001
3 it ®

ARk, TR K o 1 R R R R AR B R
JREGEE AT A A @R, RS R R K
Jo EH L A W 2 R BE S BT IR A AT & B ik
BB ESFEUEMEE AR EERREST . E%
() K 2 01 6 40 I 45 48 s BN B B b
P iR ] 300 0 T LA R 2y A N R L RS R
IR B 2 R T IR LA s A A R % R R A A R IR
T VA B L7 AR A T AR 4 1 %) b B2 48 A i R % R
TR FR AT X K i B WS B R &
FEE Y M N A K FF (VEGE) 2 P Rz 41
JifL b B R SR R A 22 4 B LA B A i i A
DI RZ 4N AT 22 4y 240 VR RS R R R E i A Y AR
B . VEGF-D J& T VEGF ., & — b 5 220 i B 45 4=
S S D) (A S e N A v v U i S AR N
VEGFR-3 254 W& . 42 35 bk 08 PN 52 200 i i) 384 4
bR B RS A A A VR I A LA Rk B P R AN B Y BT
A A bR G A K RN B R B A MR
VEGFR-3 j&—Fl 5z (R 45 S W2 W il . )1z o0 A T 4
B 6 L5 P9 A T R R G R B T B DL R OE
ik, VEGFR-3 H 45 5 M 32 58 16 0k B2 457 P B2 4l it o
Ab T AR LR RS S T — BLMLAR & A e Ve I N B
Jifde A B, VEGFR-3 i 23 PR R B s 5 e R 45 &
V5 P B A i 3 g S AT A

Bz AR R 9E AR T P R 41 2
VEGF-D () #£iki% S 2 VEGFR-3 K FF, 3%
% VEGFR-3 i1k, G 1k J5 B VEGFR-3 i S H 15 5
B 3 I 2 0 BT AR A R AL 5 B0 AN IR 1) R T R
. it AW R &M, K44t VEGF-D,
VEGFR-3 Rk K VB IE# KR4 20 0 4
XU VEGF-D W& RESKIENER HBA
X, VEGF-D,VEGFR-3 33k iy FF & fig 5 g I 983 il J

1% 00 . BEAR 22 I8 bk T8 N 2 2R K. R LR <3
em (WK B % VEGF-D, VEGFR-3 7K - i 1%
TR B =3 om (Y 8 L 2 TR B R SO R
VEGF-D,VEGFR-3 7K - ¥ g 2% F 12 i 2% % Je LA
ShER#  Dukes 431 A+B W 8% VEGF-D,VEG-
FR-3 /K4 B 2% T C+D W 8%, VEGF-D, VEG-
FR-3 1y 3 ik B8 [ I K W 98 I K 7S 2R 4% 1F, $2 %
VEGF-D.VEGFR-3 5% 1 g iy £ K IR 5 5%
#%. VEGEF-D 5 VEGFR-3 #4545 . 75 5 Mg N A &
i Jeg ] 320 96 L A A G 2 L bk B AE Y 3 1 AR LA S O P
B, e Ak iR A A R A 0 0k B P i R AN e i i
LD A S P e e S < L LN 3~ - el N 5
B VEGFE-D.VEGFR-3 % 4 3 ik P M b7 A L
it 5% SO EL 4 98 B A B A A 38 d 2 R . VEGFR-3
5 VEGF-D #5 & J5 k£ wsm ik . i 2 5 a8 15 5 1%
T3 BB L IR T P R A B K A T AR Ak BT AR Y
I LA 0 L Gk 2 0 S 1) R DR IR . PN B 4 i ) R O B A
S A o EL R BRI T i IR P b B A R AR Bl
5 MR (9 AR A 9 1) 508 H W 1 3 0, 32 3 1) ] BB
E411 R N S L B A Y N = B o o ol ol

G A
T I

1K Wi 2k e il . VEGE-D, VEGFR-3
KA T — M. K+ VEGF-D,VEGFR-3 #]
AE -5 b8 J] 0 b LA A A O L R K B TR il 2
EA. A VEGF-D, VEGFR-3 f J ¥4 2K g 98
NSRS 25 AT N E o= S(E: -PANOR K (g T

S % ik

L1 kel 0] B 0 0 e, 468 4% 1 0 114 12 TR 036 o7 F 90 3
L] 4 BE2,2017,57(40) . 110-112.

(2] Hkse. 30k iE. 45 Prox-1 ik 5 L4 %
PR S H I R 7 LT, 28 AR 2 2% 75,2015, 31(2) : 83~
85.

[3] W& T2 0T 0, = KRR Sk B85 55 5 g B
RITMLT]. o E A2 ,2016,36(14) :3452-3454.,

[4] KAZAKYDASAN S,RAHMAN Z A,ISMAIL S M, et
al. Prognostic significance of VEGF-C in predicting mi-
crometastasis and isolated tumour cells in NO oral squa-
mous cell carcinomal J]. J Oral Pathol Med,2017,46(3) .
194-200.

(5] B A= e NI 56, 13§ VEGF-CVEGF-D & VEG-
FR-3 Hi4&5 TSH M 78 HBR AR 2L Sk IR 0 12 I b i 1 8
(V). MJr ERE R 22 4%, 2014,34(12) : 1814-1817.

(6] Z=%4am. Ik 45 R /N X 45 M 98 Wk £ 45 0 30 1 3900 40 i
[J]. )" &R E,2016,37(1) :148-150.

L7] 9700 F5 0 = K% AR5 ik B85 5 5 5 g B
ZHTMLT]. P EZAE¥ 245 .2016,36(14) :3452-3454,

[8] BENLAHFID M, TRABOULSI W, SERGENT F,et al.
Endocrine gland-derived vascular endothelial growth factor

(EG-VEGF) and its receptor PROKR2(F# %5 998 i)



+ 998 -

E R E ¥ 204 2019 42 4 F % 40 %% 8 ¥ Int ] Lab Med, April 2019, Vol. 40,No. 8

and protection against atherosclerosis in apolipoprotein E
deficient mice [ J]. Atherosclerosis, 2012, 220 (1) 110-
117.

[12] WASSEL C L,BERARDI C,PANKOW ] S,et al. Soluble
P-selectin predicts lower extremity peripheral artery dis-
ease incidence and change in the ankle brachial index: the
Multi-Ethnic Study of Atherosclerosis (Mesa)[J]. Ather-
osclerosis,2015,239(2) :405-411.

[13] ANTONOPOULOS C N,SFYROERAS G S,KAKISIS J
D,et al. The role of soluble P selectin in the diagnosis of
venous thromboembolism[ ] |. Thromb Res,2014,133(1):
17-24.

[14] NEUBAUER H,SETIADI P, GUENESDOGAN B, et al.
Influence of glycaemic control on platelet bound CD40-
CD40L system, P-selectin and soluble CD40 ligand in
Type 2 diabetes[ J]. Diabetic Medicine,2010,27(4) ;:384-
390.

[15] CARVALHO A C,SOUSA R B,FRANCO A X,et al.
Protective effects of fucoidan,a P-and 1-Selectin inhibi-
tor,in murine acute pancreatitis[J]. Pancreas, 2014, 43
(1) .:82-87.

(161 JRAENE . £ . 2 BRI G JF 20 1 1 58 26 2 13 P-t
FeRACT Stk 53 07 B8 b5 19 A2 A LT DL 1 A B2 2, 2018,
58(1):75-717.

[17] GOKULAKRISHNAN K,DEEPA R,MOHAN V,et al.
Soluble P-selectin and CD40L levels in subjects with pre-
diabetes, diabetes mellitus, and metabolic syndrome -the
Chennai Urban Rural Epidemiology Study[]]. Metabo-
lism,2006,55(2) :237-242.

[18] JANI P K,SCHWANER E, KAJDFICSI E, et al. Com-
plement MASP-1 enhances adhesion between endothelial
cells and neutrophils by up-regulating E-selectin expres-
sion[ J]. Mol Immunol,2016(75) :38-47.

[19] CAKAR M,BALTA S,SARLAK H,et al. Arterial stiff-
ness and endothelial inflammation in prediabetes and new-
ly diagnosed diabetes patients [ J]. Arch Endocrinol
Metab,2015,59(5) :407-413.

[20] ALJWAID H,WHITE D L,COLLARD K J,et al. Non-
transferrin-bound Iron is associated with biomarkers of
oxidative stress,inflammation and endothelial dysfunction
in type 2 diabetes[ J]. J Diabetes Complications, 2015, 29
(7):943-949.

[21] MATSUMOTO K,SERA Y,UEKI Y,et al. Comparison
of serum concentrations of soluble adhesion molecules in
diabetic microangiopathy and macroangiopathy[ J]. Diabet
Med,2002,19(10) :822-826.

[22] TAILOR A,GMNGER D N. Role ofadhesion molecules
in vascular regulation and damage[]J]. Curr Hypertens
Rep,2000,2(1) :78-83.

[23] BEWels, ECHE. MY VEGF Y5 SE-i% 4% 2 78 5l IR 9% O )
kL A% s A T i Ak K SCLT L PR BE 2 2R 7, 2016, 45
(10) :1316-1320.

[24] SHESTAKOVA M V,KOCHEMASOVA T V, GORE-
LYSHEVA V A.et al. The role of adhesion molecules
(ICAM-1 and E-selectin) in development 0f diabetic mi-
croangiopathies[ J]. Ter Arkh,2002,74(6) :24-27.

(Wi B #7:2018-10-02 & [n] H 19 .2018-12-28)

CEE5 993 5O
are associated to human colorectal cancer progression and
peritoneal carcinomatosis[J]. Cancer Biomark, 2017, 21
(2):1-10.

(9] s BEME, #0414 MMP-7, VEGF-C fil VEGFR-3 i 4%
T 2HL B0 B 2 35 A 96 b (D). ) K B 2, 2015, 36 (6)
878-880.

(100 X #75  Fr g K. Ji W, 5. VEGF-C, VEGF-D mRNA J
D2-40 7E 5 B 35 19 1 PR 2 SCLT DL op 08 7 B il R
Z475,2015,16(1) : 22-25.

[11] sk AR Rz & PF 5 M N EARKKF-D RKHIE
/N 6 T 938 9 E2L A A R I L 5 e A% i AR DG LT 1. P
AR A& ,2014,34(11) :2917-2920.

[12] GARCIA-CABALLERO M,BLACHER S,PAUPERT J,
et al. Novel application assigned to toluquinol: inhibition
of lymphangiogenesis by interfering with VEGF-C/VEG-
FR-3 signalling pathway[J]. Br J Pharmacol, 2016, 173
(12):1966-1987.

(137 BBk IR0 503 AL 55 R 5 4L 2 000k T 4

&% 1 . VEGF-C, VEGF-D. Ets-1,CD44v6 % VEGFR-3
AR AR LT . P PR 2 e 2 4% . 2014, 20(2) . 177-179.

[14] AL-SHAREEF H, HIRAOKA SI, TANAKA N, et al.
Use of NRP1, a novel biomarker, along with VEGF-C,
VEGFR-3,CCR7 and SEMASE, to predict lymph node
metastasis in squamous cell carcinoma of the tongue[]].
Oncol Rep,2016,36(5) ;2444-2454,

[15] Wz 82 Sk, 86 . 5L M b VEGF-D/VEGFR-3 5
U B A A A 06 R Bl R B L T ], A Uk 5
M AL 2 2 L 2015, 24 (1) :85-89.

L167 X)W, by . X0 25 55 MR 50 M0 9 AR T AR ) i T 465 6 1y
BCH S R R S LT AR g 2 i 2016,38(12) : 915-
919.

(177 J3 e A e, So LA, 56 AR 25 W /D bk B 45 1 R ey
T x4 399 00 52 e LD . fff i ZE B 24 J L 2016, 41
(10) :879-880.

(Wi fe B #9:2018-10-11 & [8] H #9:2019-01-18)



