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 E. [H)] WA KR (HDGF) FLAS N B2 AR K T (VEGF) Rk A S Il X & . [k ] FIEgE
G E W B (ELLISA) 4G I 5 X6 HRZH (14 481)) | R PERG 2L (14 i) Bilidia 4l (56 i) IfLig H HDGF 1 VEGE kK, F s
ZH LA (THC) 19 5 A0 58 3 it 9 2 20 R i 22 L 3% il gl 20 HDGF A VEGF 963k, [ 2558 ] Il £0 2 5 i i A
AL, Bl F I3 HDGE ZKF S 3838 8 (P < 0.01) o RAME+RA U B8 5 b+ = AR il s A EE , R Ak + K
YA B 3 IS HDGF 7K B3 5 (P < 0.01) 5 1T ~ IV NSCLC B34 1135 HDGF 1 VEGF /KB Em T 1 M (P <
0.05) ; A Wk L 45 35 3 L TC I B2 45 9 4% B i B 1LY VEGE 7K BB =5 (P < 0.05) 5 ILTH HDGF /KF 5 L1 VEGF /KF
R EIEMIEER (r=0.35,P<0.01); lifEA 4 HDGEF HIZRK K- 25 5 T i 55 15 8 2140 (P < 0.01) ; il 4121
VEGF 335 KA1 .35 5 T Iidia o5 15 F I 2 21 (P < 0.05) s i 2l 21h HDGF (387K F-5 VEGF 3k /K- i 35 9 1E
LK R (r=0.75P<0.05), [£518] HDGF F1 VEGF Al 85 il i A= 1 Fe R 5¢ I A& Z [ ] BRAFAE G AH HER R |
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Expression of Hepatoma-derived Growth Factor and Vascular Endothelial Growth Factor in
Serum or Tissues of Patients with Lung Cancer

TAN Xiao-giong, ZHOU Yan-bin*, LI Yin-huan, HUANG Wan-ling, CAI Xing-dong, ZENG Qing-li
(Department of Respiratory Medicine, First Affiliated Hospital of Sun Yat-Sen University, Guangzhou 510080, China)

Abstract;  [Objective] The purpose of this study was to determine the changes and significance of hepatoma-derived growth
factor (HDGF) and vascular endothelial growth factor (VEGF) in serum and lung tissue from patients with lung cancer. [Methods]
Fifty-six new inpatients diagnosed with lung cancer were enrolled as the study group, fourteen patients with benign pulmonary diseases
and fourteen healthy volunteers were selected for control groups. The levels of HDGF and VEGF in serum of all subjects were detected
by ELISA,and the HDGF and VEGF expression in lung cancer tissues and adjacent normal lung tissues were detected by
immunohistochemical assay. [Results] Patients with squamous cell lung cancer had higher HDGF levels in their serum than those
patients with adenocarcinoma did (P < 0.01). Patients with undifferentiated and poorly differentiated lung cancer had higher HDGF
levels in serum than those patients with mediate and well differentiated lung cancer did (P < 0.01).Patients with NSCLC in stages II-
IV had higher levels of HDGF and VEGF in serum than patients with stage I disease did (P < 0.05). Lung cancer patients with lymph
node metastasis had higher VEGF levels in serum than patients without lymph node metastasis did (P < 0.05). There was a positive
correlation between VEGF and HDGF levels in serum from the patients with lung cancer (r = 0.35,P < 0.01). Both HDGF and VEGF
expression were dramatically increased in lung tumor tissues compared with adjacent normal lung tissues (P < 0.01,P < 0.05).There
was a positive correlation between the VEGF and HDGF levels in primary lung tumor tissues (r = 0.75,P < 0.05). [Conclusions]
HDGF and VEGF play an important role in tumor growth and metastasis and there is a relationship between the two factors.
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g 2 2 A NS BOL I 2 — 0 N B
B TEY A BRI E, AR LA
Ik T D i 98 e A= A A R BIL A - i o il e A
B AT B AT AR AR A BT IR R
BF 98 i 4 A K B F (hepatoma-derived growth
factor, HDGF) Fl Ifi. & N & 4 K Kl F (vascular
endothelial growth factor, VEGF) 5 i J& 1) A& A= il
RIEHBEFIIRRER, IFH P Z 6] e e 5
HR AR 1140 AR S o A 0 it e A6 I A ZH
HDGF 1 VEGF 1y2i57K-F-, &1 HDGF il VEGF
RIRIKF SR RIOCER

1 #H#H57*

11 fRflE

HHL 2008 4 9 A % 2009 4 2 A FEH LK%
B i 25— = Bt P WA AR AR S AR I 1 i g 62 2
56 5, Horb S50 44 ), 2otk 12 9], AR 23 ~ 79
% AL 59.5 % i 17 9], e 27 4], /1N
41 fifd fili 935 (small cell lung cancer, SCLC)10 4], K
AR AsEs 2 1], P AT R AN N 24 2 B
2, REE R IR R ARG ST 4 TR AT i
J7 RG> T LI 25 0IR )7 5 BT VB RGO IE S REFEAS IE
H o AR MOES CT k5 MRI, 4> & PET/CT 4 &5
A E R T AR LS R TIG R 50, B/
2 M fili 52 (non-small cell lung cancer, NSCLC) 733
Fie 1h 2 [ R 155 25 D 2 A B i 3K B 2002
AETITT B IfE TNM 43300 0 e i A7 4030, 130 18
i, 0393 5 451, W30 19 4,1V 38 14 451l ; SCLC 7338
WA 32 IR AR AE N = (5 R[] o i s B 5 2 1 1Y)
Brvfe s, JR BRI 5 1), )z 30 5 ) s HRC R il
FRPGE R 14 ], B RA2 W b S e )
)[Rl BAAE B 5], S5 2809 B2 Wi A il S 1
9o, ELAE Il 4 A% 5 ), it 8 3 491 il R AR 2 1
T FERE 88 2 491, il g TR P PR 27 b 1 A, 28 IO P 2
Ji i A8 58 1 B85 TSk 8 9, 2ot 6 Al AF Y 20 ~ 76
% AR 54 & SRR IE 14 ], 24k
K I VE OBNSE R E DIREIE R . Hrh S 8 4]
2k 6 1), 4R IE 26 ~ 77 % ALARERE 58 £, 3 41
AR IR AR AR B Z R TC G i 25 57 (P

>0.05) .
1.2 WMRABRE

1.2.1 wigirkegRE AZIAEYT LT 6

~ 7 BRAE S WG ER KN 4 mL, B T I35 53
B =T M A 2REERE 30 min J5F 3 000 7/min
(r=18 em) &0 15 min, W& HIGETRA, & T-80C
URFEORAE I
122 MgAgimEAGRE  MiEARIGRA
o UITCE AR 2 0.5 ~1 em i 20 2 MR 55 1E 7
JZHAA 1-2 B AR T, BT -80 CUKAH
TRAERFIN
1.3 #iMFAxE

I35 HDGF F1 VEGF Rk (1) 2 >R FH Bk e
P& W B 15 (enzyme-linked immumosorbent assay
ELISA), A HDGF ELISA %7 & rh b /e A4
RHEARA AL, A VEGF ELISA iXF &)
IRGEIIH P A R A RS w4 ZH8UhRAC
1 HDGF 11 VEGF ik iy & H s g 4 414k 2
(Elivison —251%) . bt A\ HDGF Z sepEduik, vl
IR 4 B HDGF |, 1 F 2 [E Proteintech Group
] RPN VEGE FRFCRERTIA (Ab-7) , AT LA
VEGF121 .VEGF165 VEGF189, 4 £ [E Thermo
Fisher Scientific 2] ,
1.4 GEBEAKUZERNERNHAESZE

HDGF %) 2% 3k DA M AZ 1 o 52 7 ¥ €8 31 4%
WO PG AT Y PR M A
B Y (i B Yl (5 5 LA PH P Y 0 1) I DY B2
20 M AZ AR S D9 R iR B Ry 2, A R AN i G (5 5
R TR 3, IRTNEAMR 1, &
BT (x400) 5K U] 7 BEHLERE 5 0T, A0
B35 100 40, 2 500 4>, 38 BH A it e 40 it
BT o5 B E 4388 VEGE (143638 LA 5 2 5 €6 A FH
PEYL A PFA3T7 75 - Yt PHAE 20 I o B g fa i
B et id BEPE Ay RO | AR A 2,858
o 3, B T (x400) B9k VI A BEALIESE 5 4
PLET |, 4 T8 100 AN 40 g, 36 500 4, 5
FH P e & B o5 89 A 5320, Tmage-Pro Plus
(IPP) BRI BE R Ge i M o AL B K HDGF
I VEGF N TIF4r45 R 5 PP R AL P R Gi 45
AH AL, 10 17 S8 E 43 HE P AR R] , B Js B IPP RIS
b3 2R G i A BT A A o A T AR %
Ve R G TR 45 R
1.5 ZitFaeE

K H SPSS 13.0 ettt AT e it or b . &0F
BYER I HDGF 1 VEGF £ 2% ik 7K 3 5 i 75 43
A7, 25 F AL (U A AR B EE ), B M(QR) &



5 6 1 TR, A5 PR AR A PR 15 A8 A B AR K PR i A LT R B A 3Rk e L 715

7~ 5 4[] FL 3R FH AR 280K 56 77 % (Mann-whiteney
U 5, Kruskal-Walli #) ; #0408 R FHAE S50
K1k (Spearman FAH R ) ; UL P < 0.05 #RA 51t

2 % R

2.1 REHEFEME HDGF 1 VEGF /K F L8

R il 2H 5 (B BR A AR L, 1LY HDGF
KA L E BT (P < 0.01) ; JiiJi8 20 5 (e RS R ZHL A
He, L3 HDGF 7K 52 I8 35 49 & (P < 0.05) ;11
L M ZEL R i 98 28 18] 1055 HDGF /K9 25 5% 6
GiiteAE X (P>0.05), filisdls KAk A 4 A1
o, 1L VEGEF 133 5 (P < 0.05) ; {H R % il ik
2l Wil 4 S (E X AR 2 [B] A ML VEGF 7K
2R IG IR (P>0.05,% 1),

®1 BERRAE,RUEMFA,MEARNMNE HDGF 1
VEGF 7k b5
Table 1 Expression level of serum HDGF/VEGF among

healthy control group, benign pulmonary disease group

and lung cancer group [M(QR)pg/mlL ]
n  HDGF VEGF
Health control group 14 93(207) 82(237)

Benign pulmonary disease group 14 285(462)" 48(68)
56 200(464)> 110(130)?

Lung cancer group

1)Significantly higher serum HDGF level was shown in the benign
pulmonary disease group comparing with that in normal healthy control
group, P < 0.01.2)serum HDGF level was significant higher in patients
with lung cancer than in the normal healthy control group, P < 0.05.
3)serum VEGF levels in patients with lung cancer was significant

higher than in patients with benign pulmonary diseases, P < 0.05.

2.2 IiE HDGF #1 VEGF K ESH4 3, F# R
EEIPSEN

i 95 2L R U AR 1L HDGF /KSF B 2355 T A
WA (P < 0.01), HE&WHRIRIN 22 7 oG8 127
U (P>0.05,%2),
2.3 BfiEEE S HDGF 1 VEGF Kk T 5 B &
RIERSHAIX R

I 98 R0 5 I R e R AR L e R
I3 HDGF 7K 4 3 5 (P < 0.01) . KA b+1%
I3 A 9 B 2 5 A+ i AR I R AR L, R
I3 A+ A3 A T8 B 3 1L HDGF 7K1 i 25 4

%2 [i% HDGF #1 VEGF /K E 543 8  IRERX R
Table 2 Correlation of the serum HDGF/VEGF level,
gender, age and smoking status [ M(QR)pg/mlL]

n HDGF P VEGF P

Health control group

Gender
Male 8 158(257) 0.3 66(134) 0.61
Female 6 58(139) 200(637)
Age (years)
= 60 5 196(214) 0.11  280(1123) 0.13
< 60 9 67(128) 65(126)
Smoking status
Smoking 7 166(299) 04 65(164) 0.57
Non-smoking 7 81(150) 122(247)
Benign pulmonary disease group
Gender
Male 9 259(314) 0.26 45(48)  0.39
Female 5 482(704) 98(167)
Age (years)
= 60 3 814(-) 0.19 4(-) 094
< 60 11 259(328) 51(62)
Smoking status
Smoking 6 183(424) 0.16 44(25) 0.37
Non-smoking 8  377(554) 84(100)
Lung cancer group
Gender
Male 44 230(639) 0.07  181(190) 0.23
Female 12 104(381) 99(126)
Age (years)
= 60 28 181(460) 0.76  109(109) 0.84
< 60 28 218(1036) 118(197)
Smoking status
Smoking 40 384(684) 0.007" 126(236) 0.22
Non-smoking 16 115(127) 99(119)
1)P<0.01

(P<0.01), I~V NSCLC H# IiLiE HDGF #1
VEGF KR EmT 1 HIE#H (P<0.05), AilkE
SEEERS I R LR I S R R R A, I
VEGF /K- 2 185 (P < 0.05) . ltides I 40 20 v i1
i 5595 FR 3 1L 9 HDGF 7K - I8 25 i3 1 il e A W A
ZH PP A RIS FR (P < 0.05) o JifHEE W R b B o
A3l + A A3 A i 98 2 5 1L HDGF ZKSF 8 3 T
i3 AN VA 25 v 04 v oAb+ = A il R (P <
0.01), HE&WIIRM2ESTgit=E L (P>
0.05,%3~5),
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Table 3 Correlation between serum level of HDGF/VEGF and the pathological type of lung cancer [ M(QR)pg/mL ]

Pathological type n HDGF P VEGF P

Squamous cell carcinoma 17 500(1020) 0.015" 127(254) 0.71

Adenocarcinoma 27 115(234) 104(97)

SCLC 10 239(762) 121(602)

Undifferentiated large cell carcinoma 2 991(-) 223(-)

NSCLC 46 181(458) 110(104)

Undifferentiated + poorly undifferentiated NSCLC 17 463(1453) 0.008> 127(237) 0.27

Mediate + well differentiated NSCLC 14 104(414) 106(120)

1)The expression of HDGF was significantly higher in patients with pulmonary squamous cell carcinoma than in patients with lung adenocarcinoma

P < 0.05. 2)Higher in undifferentiated + poorly undifferentiated NSCLC group than in the mediate + well differentiated NSCLC group, P < 0.01.

% 4 NSCLC £2:#& 1% HDGF 1 VEGF 7k I 5 Bt 5> 28
IESES
Table 4 Correlation between serum level of HDGF/

VEGF and the stage of NSCLCM (QR) (pg/mL)
Merger—phases  n HDGF P VEGF P
Stage 1
I 15 115(362) 0.045"  87(113)  0.02Y
n~v 31 311(1081) 127(227)

Stage 2
[~1 20 120(350)  0.07 105(112) 0.14
~1v 26 318(1099) 126(149)

Stage 3
[ ~ITa 29 142(590) 0.44 127(178) 0.68
b~V 17 311(433) 110(98)

1)Serum HDGF and serum VEGF levels were significant higher in
patients with stage [[ ~ IV NSCLC than in stage | NSCLC patients, P <
0.05.

% 5 NSCLC ## ;5 HDGF #1 VEGF /K £5 TNM
K&
Table 5 Correlation between serum level of HDGF/
VEGF and TNM in NSCLC patients

[M(QR)pg/mL]
n HDGF P VEGF P
Primary tumor(T)
T1+T2 27 125(401) 0.13 99(133)  0.18
T3+T4 19 234(530) 126(94)
Lymphatic metastasis(N)
Positive 18 120(205) 0.1 96(102)  0.03V
Negative 28  364(978) 128(232)
Distant metastasis (M)
Negative 43 151(467) 0.26 110(232) 0.91
Positive 13 324(506) 110(122)

1)VEGF level is significant higher in patients with lymph node

metastasis than in those without lymph node metastasis, P < 0.05.

2.4 FfEEEME HDGF 515 VEGF /kE i
XD

2% Spearman B AHSCKL % , L% HDGF 55 13
VEGF /K2 IEAHX (r =0.35,P<0.01),
25 HMhfEAR KRS ESE MR+ HDGF #
VEGF FixKF

S 10 {3 Fili 6 R85 Ml s 2 0 Bl 5% 1
ZH40dh HDGF 1 VEGF #ik/KF, & ¥ HDGF 7&
20 Pt A A SR 4 Rk, R B T AN
i 2l 21 HDGF (3R I8 7K1t 2 1 T il Jig 5% 1E
WAL (P<0.01), VEGF 31k 720 i 57 F140 i
. U2 VEGE (33K /K1 3 v 1 i i
FIEHHLU(P<0.05),
2.6 FHEARA T HDGF 5 VEGF FRiAK FHI1E
KM

2% Spearman FRAH AL TS, AlifiE2H 4+ HDGF
5 VEGF MZRKK -2 IEM I (r = 0.75,P<0.05) .
27 MiEmBEEMEALSS MmEF HDGF F1
VEGF RixKEHX R

2% Spearman B AH G 55, il 2 3 il 98 4 21
o 5 05 T ) HDGE 235 7K 7 TG Bk 25 i AH G 1
(r=-0.31,P>0.05) il & Mg 2 21 5 17
Y VEGF 357K F-TJC 3 AH HE (r = -0.08, P >
0.05),

3 #

1994 4 Nkamauar %55 A 40 fifd 2 Huh-7
G TR P SR —FP T AR K, A T
i KN F (hepatoma-derived growth factor
HDGF), HJGAHANDRINEFE LB HDGF | iZ 7 1E
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T LR E R AL, AR o8 A 1 i 48 AE
WAL A A BVER] . A HDGF 78 Z2 Bk b i
AU N R B AR R A
IS A TR A G,

A5 FH S8 LA 1) 7 vk A I T il 2 2
Jiti 985 55 1F 20 41 h HDGF Rk K ¥, kM
HDGF 7E40 f i A f e ¥4 =ik, FERIKLT
YR 414 HDGF A 367K i 2 5
Tl sz 15 % 40, HEm HDGF nl fig 5 il 19 A4
K R 5, I ELISA SEAGI T i £ 2 A b
Xif B & I35 9 HDGF 7K SF |, & B0 i Jea 26 1 35
HDGF 7K - {35 i T B0 HE A, 357 il s A 3
L3 T+ =5 ) HDGF R T i i 41 40, i
HDGF ik K5l 0 WA ¢, T~V
NSCLC 35 117 HDGF /KF 3w+ 1 W,
PE/R IS HDGF /K- 1] F B 4 kg . A i ALl
I 10 461 i e £8 35 B4 il i 41 21 HDGF 2R 35 7K
5H MG HDGF ik /K- Z (8] A i 25 (1) AH ¢
PE, T RES B8k D RN BRI A KR 4k il i A
X, EARBTH KBLTE HDGF 1Y £ 35K P
it g B s BRI AU RN (L FR A 56 il g B 35 1
i HDGF /K- 3% v T Rl i, i BE A A0 ff o 41
75 il RS ZH 4Uh ) HDGF 28 35 5 w8 T i i o (2|
X FH] HDGF £ M3 v 5 il 41 8L () 2R3k vl fig
W SEAEAEA—3K

AR, M40 HDGE By FRik7K-F-
AT DI AR /N B i 98 e i S e v e
(ST WG e bR, PR 449 HDGF ik /K-
(1) 6 TG A 22 1080 AR 5% v 10 S R A e il
HZ1 HDGF /K5 1ML HDGF 7K P[] iy U1 5%
%, W7 HDGF 7K S J2 75 nl % 41 23 p 1)
HDGF ik 7K — ¢ BN — U 37 1) 1S 48 ik
AR — T UESE

ARHIE G R il 2 5 {6 B A A L o
5 HDGF 7K 58 350 i, 177 24 il 20 0 i 9 4
[E] L35 HDGF 7K 25 55 00 b & e 3, IR kil
S B I IS HDGF KA REAE S i i 3012 W
IHEAE, BEFERFSE 04 R HDGF 78 BRSO
JililE] BT £F Al Ml fn Rt E R EAEE %
NE M A Ll 20 Bt i e i, N R it 3 s R
LG TR AR HDGF S T iR Bk 28 40
pan|

N o

R AL Ao A O R 22—, WA 7 ]

DLy A K B0 MR T, BRI P
Y 3 28R i /I B RN R A B L AR
TF 5 2 A i 98 2L m W 0 AR 3 L A IR R 28 3 I
HDGF 7K~V 34 5, iE— 2020 Fir & B 00 it o
B P ZBURINTH HDGF ACE8 s (B . /N4m
JO3EE | A oAb+ A A3 P it 8RB 3 T AN WA A0 it 8 AR
FH P ZHUE L HDGF #AK B IR b+
Sl B, X R IE HDGF /K- 5 WA A
FYINEE R, [H HDGF 76 W AR -5 filiges i) % A8 22 [a]
I ) A B8 A REIFSY

VEGF J2 5 85 22 i i A8 A6 8 75 [R5 4R )
RZM5E, FELT I VEGF /KXt il it i2 Wi
WA, M8 VEGF 7K -5 il g (55 BEZS R Il PR
W] AN RS MR EEEERS TS OGRS T, #
TEAEAR RIS 2 R 45 B AR —3K, il g 55
Wi ML VEGF KPR R LA 5, X R4
FEIEWAMG  H 2 GEEFR RGBT R IR
g RS B R B I 12 B ZE T Bt |,
AT REAE TR AR GRS | AR IS TR i —
FINE 0, ZHERS SR, VEGF FUEH 1)
e AL E

FEAMFIE P %A & IS VEGF K- 7Efd bl
X B2 R R A a0 d 3 25 57, X5 A e
TR HR N B SEEAR B XK,
I3 VEGF 3R IBAKFAEA M 457 R 1) i 5
EEmTRMESEENEE, T~IVH NSCLC &
H MW VEGF KV T [HEH, #oRilig
VEGF 7K1 Jiz g 175 ik Ji& iz 2l 2 VEGF 19
FIRAOF- I 2 T 57 IE W i, X5 K2
BT 45 R —5, #/R VEGF n]fE 5 i 4
K HEBAX,

REFEWF I P2 7R iRg 41 21 HDGF &5 VEGF B
AL R A AR A, I ELTE T ] BEAF AR R R
Okuda "™ 55 14 A2 E 155 2235 HDGF 1 BT 4k 46 iy
Z NIH3T3, ¥ & 23k HDGF A9 2 x 10° > NIH3 40
M ABR B, 14 d S5 i S A7 AT UL A= < AR
Ry ok BR R T Y 2 34K ) NTHAT3 7ETE A RS, 78
PES N VA E2 S WL - 70a o SO S L4 AT e~y RNy i
M 455 7R HDGF 53Rk, £ CD31 YL Ak st
IigE N E SR AR A, [RIEE &2 B HDGF ] AfE i
VEGF 825 5, 3T VEGF Fidk | o] fdi fjfigd iy 357 4=
MBI s, (HOREE 58 4 BT A 145 1)
W, ZAFTE M Es R4ER HDGF e 121 i
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1R B IR AR IS AR BUAE A, B LR AR I 4 A
BAERAL, RS VEGF F ke s
HAEIME IR, Everett 285 F5Y & ¥ HDGF 1]
PR EIR IR L AETE B, HAT 5 VEGE [RS8 RYALTRE.

A G A g A5 A LR Rl 98 2 2 )
HDGF )33k 5 VEGF B E A, #2278 HDGF F
VEGF fEfiliigs & A= & i f rh ] REAF AR R &R

ZE TR, IS HDGF 7K 5 il 43 45 2%
VIR ZR, Xt R /DN i g 25 30 A 1) 4 e — o
B, ML¥E HDGF AKX i £ 35 A g B2 AL AN
SRR RIE R —E S ER, (HASBEYE A it
RIS WIRTE RS, I VEGF /KF 5k gk
AR A B U 2, KR /NN e i AR
SRR E A — 2 W B, HDGF F1 VEGF v g5
JilidgE i A R RS O, W TE M e A &k
JE R REAEAEIR R . 255K HDGF FI
VEGF {2 128 I 5 114 200 Jf 354 5 11 il A5 A 17 0L
i, A B e A& TR i A AR R 4 T
BRI .
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