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Abstract

AIM: To explore the expression of serum leptin
(Lep), vascular endothelial growth factor (VEGF)
and alpha-fetoprotein (AFP) and their clinical
significances in hepatocelluar carcinoma (HCC).

METHODS: Enzyme-linked immunosorbent
assay (ELISA) was used to detect serum Lep,
VEGF and AFP levels in 146 patients with HCC,
31 patients with liver cirrhosis and 30 healthy
controls. The correlations Lep, VEGF, and AFP
expression with clinical indexes were analyzed.

RESULTS: The serum Lep level was correlated
with body mass index (BMI) in HCC patients
(r = 0.64, P < 0.01), and significantly lower than
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that in cirrhotic patients and healthy controls
(19 ng/L vs 35, 27 pg/L, P < 0.05). The serum
Lep level in HCC patients was significantly de-
creased with upgrade of TNM stages, metastasis
and recurrence (P < 0.05). In comparison with
that in cirrhotic patients and healthy controls,
the serum VEGF level in HCC patients was sig-
nificantly increased (398 ng/L vs 179, 167 ng/L,
P < 0.01). There was no correlation between
VEGF and AFP expression. The sensitivity and
specificity of VEGF were 71.2% and 80.6%, and
those of AFP were 73.3% and 83.9%, respective-
ly, in the diagnosis of HCC. However, the sensi-
tivity was increased to 91.8%, while the accuracy
reached 90.4% after the combined detection of
VEGF and AFP was used. There was a relation-
ship beween the level of serum VEGF and tumor
size (<3 cm: 237 £ 96 ng/L, >3 cm: 398 + 124 ng/L,
P < 0.01). As compared with that of TNM [, II
stage, the serum VEGF of TNM 1II, [Vstage was
obviously higher (346 + 131, 401 + 152 ng/L vs
228 + 89, 259 £ 102 ng/L, P < 0.01), and it also
showed a significant elevation in the patients
with metastasis and recurrent HCC (P < 0.01).

CONCLUSION: Nutrition status and prognosis
of patients with HCC can be judged by serum
Lep level, and the combined detection of serum
VEGF and AFP may provide a significant mark-
er for HCC diagnosis and prognosis.
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cular endothelial growth factor; Alpha-fetoprotein;
Body mass index
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ZH: HCCE % fiFLepk-F5BMIE &40
*(r = 0.64, P<0.01), B 2 FAKTAFAEALLA/(E
JEATRR2A(19 ng/L vs 35, 27 pg/L, P<0.05). I
TNMo A3 hmFedbAs . H &, HCCorifLeprk
-8 R A% (P<0.05). HCC % # f 75 VEGFK
F & T AT AR A4/ e 5T PR 28 (398 ng/L vs
179, 167 ng/L, P<0.01), VEGF#= AFP[d] £.48 %
P, = 3THCCH i 69 408 M Fo 45 55 1 5 51
A T1.2%, 73.3%4280.6%, 83.9%, H&-A-Hbm| =T
32595 W7 04 SRR (91.8%) For 2 4 JE.(90.4%).
HCC#&FZVEGFK-F 5 E K 2 E48 %
(<3 cm: 237196 ng/L, >3 cm: 398 =124 ng/L,
P<0.01), T, V&2 o AVEGFR-FALH R
ST, ITHEHB46£E131, 401+152 ng/L
vs 228 +89, 2594102 ng/L, P<0.01), K& 4
Fo 5 & % F f FHVEGFR T 2 A 3 (P<0.05).

it fe i Lepl E THBTHCC &4 & fk L
Fof G, ik VEGF5 AFPEA AN & TAE A4
B HCC A= F) B )3 69 & 235 4%

FERIT: FrampE; B R, MENEAKETF BIRE
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T 41 M99 (hepatocellular carcinoma, HCC) 2l
PR DL e g, ki A ETHEH,
TET BT RGN 2346, E R4 A
33T NBET . HCCIR 2B MEp s, TS 2, )
VIR AL 55 A BURRTT T B, /N 1) 1905 AH
XECEE. R, F2 . BT 0 R G
HEL FRREAAFP)ZIGK LiZKHCCH
MR AR S 2 —, ABBURPE AR (70% /0
), F 5 AR (64%) ", R BN FTAF P
ZIWTHCCH 5y it B 12 FiR 2. ATHFFCIESE, 94
% (leptin, Lep) nl #0fil Jgs 40 i 9 v sk
SLIGTA 8 noxd e JR M 1 452 22 e ) A A i A
FERP. I P % 2E KA F(vascular endothelial
growth factor, VEGF) AR M P 5z 40 Jifd 43
4. BB, (RUban K, ol KR IR S A
PE, i Haik 2 5 40 m) 25 B, (e db4n i, /8
IR R A R rp ke FEAE Y AT G
Yo P2 W 72 (enzyme-linke immunosorbent assay,

AFP/KF, R HAEHCCL 7 AR A S I
HIRRIRA.

1 RAITSE
1.1 ## HCCHF 14651, £ )& T b Wi,
2004-06/2006-0676 FN 117 Hp 0o 1= e A1 Ll T A
ROEE BT 12 RE e . b k10141, Lotk
454, 5 18-69(F146.2+10.7)% . HRIE IR K
JERFIAIE . BB, CT. B br & (AFPE &)
W12, B0 B 2 B ) A s S iR 2P
W L3 1], FIFER44.7£8.2%; fif
REXT L3041, 1 EE38.5+9.8%, AR
B A ot A6 VR e R . BTS2 R A A
W& S m s AR, IR AR E R BMD
PG5 & B (FAT). BMI = A /5 &7, Y FAT =
(1.2XBMI+0.23 X :4#8-16.2)%, % FAT = (1.2 X
BMI+0.23 X £E§%-5.4)%. 15 = 45 M8 I i Jhi R .
3 mL, 30 min/N 48 & 1035, W AT AFPE i,
It B HURH Y I35 B -20 CUKAR A% A7, H T-Lepf
VEGF#.
1.2 F % AFPRJIBORL T8 S fb 24 K 6 Wik,
5 FEAE RS S W R AX S YM 4 H 3 595 73 Hr X
AR . SKHELISAILNE & Lep M VEGF,
A by B H R H T2 28 Wi A A, 300 6 el i A 2R
W 2 B AT BR 2 v i A (43 ) kg 4 R 36 [
HEFT), PR R A A AR AN B SR AT I
FRUE b B0 LA I, M35 Lep MV EGFIR I H#%
MR 26 A2 15

St A MR mean+ SDEIR,
2 1) 359 $ LU 25 SR A6 56 AN ) 7 22 93 #

2 R

2.1 HCC# 4 fn FLepA=VEGFAK-F HCCHEAZILIML
T Lep /KPR 21K TRl A 2 R4k R0 R A, fidt
X IR AR T 2, 22 3l B
X (P<0.05); VEGF/KMN- 42 i T HAi Ak 41 Fi it
XA, HIGIWAFPRHMES T, HiiGVEGFAKY
Y0 ST R AL R e A, =R B
PR L (P<0.01), {H -4 20 0k 5 5o R 4 2 [1)
TGV 2E R L(P>0.05, R 1).

2.2 s % Lep, VEGFAe AFPE. 44 W HCC LL{g R
XF FEAH L3R Le p P 340 {1 95k 2 S DA A 0 e 2 il
THVEGFFEMEN2SD A BHME, BlLep<1s ug/L,
VEGF>251 ng/LA IV, AFPLI>25 pg/LA
£, Lep, VEGFHIAFPXIHCC KL Wi i (%
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£ 1 146BIHCCERE MiSLepFIVEGFKIE (mean + SD)

baxicl e = ES VEGF (ng/L)
n Lep (ng/L) n Lep (ug/L) n Lep (ng/L)

WiRAE 30 27 £12 15 247101 15 34.4+15.2° 167 + 84

FFieicdE 31 35+ 14° 19 31.0+132 12 36.8+15.1° 179+ 98

HCC/E 146 19+ 9° 101 15.4+938 45 31.6+17.5 398+ 153°

AFP(+) 107 20+9 395+ 157"

AFP(-) 39 19+9 402 + 150"

°P<0.05, "P<0.01 vs EMOFLE; °P<0.01 vs E.

= 2 VEGFRIAFPYS146(5IHCCHIIZ WTHME (%)

LWiHME Lep  VEGF  AFP Lep+VEGF  VEGF+AFP  Lep+AFP  Lep+VEGF+AFP
BRE 569 712 733 78.1 92.8 78.1 88.0
BEE 9.7 807 839 77.3 79.7 75.7 77.1
EfRE 638 729 751 77.9 90.5 77.9 74.8

2). WHBMIKHCCEHE 73 34]: EFRAR
(BMI<18.5)78%(Lep = 14.89£8.91), EFFIEH
H(BMISNT18.5-25)514l(Lep = 24.72+11.84),
AERELL( BMI>25)17#1(Lep = 29.85+12.26). K
W T7 225007, BOEMER . RS, BIRA R4
MG Lepfr i B K T8 95 IE W A FIEFEAL, 3
1 3547 25 VR 22 57 (P<0.05). JirEiE s 3L
P2 2 b7 B 2 . B, B FRIER T
HCCHEF MG L e p7KFARTAHTRI: 1) £ st it
I EE /IR 2 P

2.3 HCC#E# fo75VEGEKF 516k 52 faJ5 22
B % F HC CIR oy 1 4 [ o 30 28 g B
(UICC) TNMZrJhrifk, MR8 EAT<3 emoby/ M,
>3 cmUh K. RE AT TR A R/ B P RN B
0.5 alNE KINHCCHER & N E KU, k2
INRFERE ST AL (3R3). W 436IARHTV EGF T =11
HCCEF BATIRIT IR MBI RN, RI3MIAR S
1 wk VEGF&E T, 1 mofF&1EH /K. 741
G T TARIE2-3 wkiiliEVEGE & A 4 Fr m /K,
I TARIG3-6 modbr, S LTF, 2 wkiAT 2415
TRHL BEVT A 3B S0 T12, 15, 17 mofi
VEGFH T, it PAFSC N HCC R R ol .

3 1

Lepse I 17 40 S IEJHE L K] (obese gene, ObKEK]) )
Gt =), it 598 3R 2 AR(Ob-R) &S & RAE SR
ViV E L. H TR BLOb-RZE DA SRR AL, HIOb-
Ra, Ob-Rb, Ob-Rc, Ob-RdAFIOb-Re™, |7iZ /3 Aii
T REM . EAR . Oy BF B B R
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& 3 68fll HCCEBE MiBLepMIVEGFRIXSTRIEDRZ

EEESA
REESRR n Lep (ng/L) VEGF (ng/L)
BB AN (em)
<3 19 22.2+99 237 +96
>3 49 17.1+£10.9 398+ 124
TNMZDER
I 6 25.7+9.8 228+ 89
Il 13 23.6+10.2 259+ 102
i 21 18.2+8.7 346 +131°
Y 28 15.4+9.6 401 +152°
BBESER
5 41 16.4+8.2 401 +138
% 27 24.4+11.0 184 £ 79
°P<0.01vs |, 1.

B ONEL. FEAE. SR, S g 8
WE, PO BT Z AR AT A
EERIEEA I T UE S, Lep-5 MR 1 & A2 3 DI AHOC.
JIRE IR R AR R RN AR AR R FE A T
B e R, VEGF 2 it N 5 4i g 73 240
I A i) EE BN 7, Rk KA 5 e
M RA WEA X, HEES 5
R0, Brown er al” [ G B AL RN U 238 H
AW E2 1B A R G R K, B b Ry
W 2R IAVEGF mRNA KA 1, SRR SEX
SRR A M rh RS T B2, MR I
VEGFZLE A, M LM AR R A RIE, £
WVEGFZE AL R Ge R A I b 1 —
YEH. BIRIZ er al' W7 R Y, MIEVEGFRIA
H5EmIARA REMMRERE. ZEAK,

RAT TR F A Fe
A wh B RIE R
Lepf*VEGF £ &
Fb I 4 A A 3
Ak, MG
KA A KT A2
PREZEN. B
s, AFR 2 F Lep,
VEGF# AFP#
FR 3T
I R 4
I, TRE B
LA EZWIE R
AL
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W@ 15 HaaEWe, Mo EEmNEBME AR A% AFP mRNARIPHYEZ K70%, 5% 5 T AFPHIFH

FrAR R, BT
FiEig %, R,
i TAE, k3
T bk e m#, F
RO E .

BHRIE, VEGFRIAH LXK Z A7 THCCIMR 41
JiE 0 320 R0 e ) J) R ) DX 3, 16 B VE G FAE
HCCZH 2 % i 5 A Y. Torimura er a/t'™
i, sl N VEGF& 1 X VEGF mRNA%K
AR ASEIE W T2 200 S v, I 5 TR 1 ol A oy
LR DIMISC. 227N et al™ RILVEGFAEL
LSRN0 PR 52 SRk A A, AT T T
T AR L 5 T2 1 2 BH 4 2603031 24 81.0%
36.7%K123.8%, JH 40 i e A0 4L 41 212
B) &0t A P g AR I 0 I A 2R 2 TR 44 2 vk
F5E(P<0.05). ZEMAE et al"iE—AESE, VEGF
BH P R0RE A7 T P9 20 M PR RS Y, ESRIA 7K
B AR IE A 2R, B e it or A, s
P 2 € 11 S 98 400 L 22 A7 e 8 42 1 0 5 R
(PRI, S et al ™ HiiE, @412 P VEGF &
FR I AT A g AT H C CA T LA T 46 B 4 17 1) 3
b, ARG A SR AR, ANE T f N BEI 3 A
FIHE £ B Zh A W, T ML VEGF K% )
b7 g ) 9 o A S, AT EVE G AN AE
AL LR R R IE, AR I R AR A S i i
— BT AR

Lepff 4 1l i 40 B 73 4 (RO bIE M (K174, 7
YERFHLAA L e AU P 7 1 R 4% AR
FH. Ockenga et al'" " FIWidjaja et a/'' % 1, JFAAL,
FEE (1) LT 25 5 280 98 28 A R 1 o 5 | b Pl A, 2
BRI B KT g, e R TR REAL A B AR
S IIARRR. A HRIEFRIORS T A £ 1
TR ACETE L, IS A P AT
RIN, THEAEAL AL I35 Lep /K1 ey T BN R4, X
EjOnodera et al™F1 2435 et al™ 136 FHEAL £
H MG Lep 4 R —3. I KINHCC
JL M35 Lep/K P 5 35 K T JFF 0 4 20 0 4kt 6 JiE
2H, TMHCCH ML VEGE/KF- B w1 Hdifk
FEE 6 R 4.(P<0.05), {HFFRE A6 4 -5 i 0o i
M2 TG Ve 22 5, 00 e B LIS VEGF
JKPAE A FE e i, HFEfL 4 S HCCA
A ES. B, W3S VEGF & & IEH A Re
FRHCCIiZ W, 1Al 3 3 & B HCC
(2 Wi R TR (6 SE12 0 s 1) 5B, il i
VEGFF w1 E M. 7E44] Tl 44 i
THEVEGF S ETHE 18, A 191718 mo¥ifl
o . DRI, B RIS VEGF & &I i
JFAEAk S5, nT BEAE BT (0 302 1.

WL et al'E, T R OR AT A R M

YER(65%). XS er al®V RN, 5k P
FIE VEGF IR B PE R (77.8%) W35 &+ i 4k
(10.0%)HIIE 5 %} H6(3.3%), 1 L35 Lep e
(2 W v JCHRoE . AT TR I, S Lep
FIVEGFXHCCZ Wit BH 1 2 43 51l 41 56.9% Al
71.2%, 5 AFPXTHCC 2 W 1) FH 4 2.(73.3%) b4,
W5 W L(P<0.01), 11 2R L8
2t X b R S R R B S, 40 i AL ep
MIAFPH: =, (HVEGFMAFP i) TEAH S ME, #2
JRVEGF a5 a7 T AFPHIZ Wi 8 br. 3TitE
B P PGS FI RIS 2, AVEGFAIAFPHC &
WXTHC CHIZ Wk BAMEH, JEBHPE 248 & 21
92.8%(P<0.05), 7 K1k 80%, HEAE1L90% LA
b RIS 5E VEGFRIAFPATHC CHY2 B B
HEZEWIEARMA.
WP IESE, AKLep/K - 5BMI, FAT 2 IEAH
5%, HAW BRI 2 5. 3K er al>WFFTAIE
S, PR R S Lep SRR 5. AR & o Lk
B ARG, MR R s Lep/KF R R, 3T
RACEA R R ARG I, AR, $7R MR
HE I Lep BTN REATAEE TR I, AT
FEER EoR, HCCHEFEMIELep/K V- 5BMIE &
FEIEARDG, HHCCHLR 2 P 35 M5 Lep /K 1 5t
Fim T, MR EE WG, Leph s
BMIs BEAHOK, X5 2 50Mig 8 I Lep K1, it
B HFAT O s B EADG, JESIEW A —
B LR AP EHIBRBMIL S5 N 2%
Ji, LepfE il 2 5 B i.(P<0.01), tELep/K T
20 Bk 1245, e ZE R A S Y. &
i A N K Y Lep 27 A4E R IR B
0 0 T R T 2 e 0%, IR SRR O,
SE I T I PP IR () B A Lep i = A4E BT, &
ST E BMIS FAT N VA8 8, MEAT W 5 22 4%
M i 7R, HCCALIMLIE S LepsK Pl 55 v 3 i
T LepZKF-34) 2 I T4a BExt AL, FAE 2 i
5.463(P<0.05)F116.251(P<0.01), 1H L & ¥ i
T Lep /K T 5 i Feon B4 L 22 3 B4 ik 24 5
S IXE RS e al®T IG5 PR SERE R (0L
Lep i FAK T I EH X, 1 2otk i 5 ILIE
XTI ik 5 1 22 e I 4 R 3 S sHCC R
Lep/K-F TS AR N TR A R FE N IR D7
TR 206 RN, FHREAL A IS LeprK - 2
F e THCCAFMEHEN FAH, 3ALIRI A7 AE ]
ZEFE(P<0.05). AN AL T, 50 A
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R E R A RALep/K T AR TARE 5
AR, HEPR . Lg% X54E FE
(Pt A, Lep /K PARMIGEE 22 0k Hh (1 45 2R
—3. T LepSFAT 2 = 5 IEAHSE, MFATk/D
JE A M R U AR A T W R AR AE, IS Lep/K P n]
S WRR LA R E FRARIL, 12 W T ST I 1) 25 0
FebrP, RIS Lep K PRIk HIWTHC C /3
BMI. & FRRGE S I T AL I FR 5.

BT AR LA T A S AR A R 8 1 4%
G, RN A T2 R ERT 1 (1) 2 08 B AR 3 8 9 A= 1.
BB R IR AR IR R RS 1 1 4%
. L EE (MIVID) A2 S5 B g I A A B 1) <6
PR, AN e 40 PRI 8 IR AR 376 %, if HL
1, S L 8g (i RN AL RS R . 20T et al™
L, SRR TR ¥ MVDAM VEGF
PR R B s T IEE R MR B #, $on
PR AE PR R AR KRR RS (AR 2 — S0,
76.5% P IR E L VEGF mRNA, 788 A
P i B B 122 (bR A T VEGF mRNAZKF
35 T R Y G g A R R o, R
VEGF 0] 625 JiH (s s B2 w70
S, HCCHEAZAVEGFIMRIE Lkl K/, B
SR S IR TN M2y 30 2 D) AR OGP, RIHC o
MR VEGFRIA S 5 Mg rE R, 5
P DR L T P R 2 A R U RS DA O
TUEE et alPMRIE, AN Lep X HOb-RE
L 5MVD R IEARDG, 78 FFE 0 0 A orn # 75
REFR AT RER AR . AWK, 68%BIHCC
FR /N 966 0 K IR (9 I35 L e p 7K S (ng/L) 23 31
H22.249.9F117.1£10.9, HEFHGHIFFEX
(P<0.01); /INH- R 7% BT R %6(47.4%, 9/19) i
FART KRR 85 R %6(65.3%, 32/49), T
B EE K Lep/K V-5 o B BT R 4 2 1) 2 S
B EVEP<0.01); A 1Tk AT N SMNE R &
TR Ik A I N e, & IF Ik
HLep/K Vi TR, 257 B X
(P<0.05). FETNM 73 BRIk, I3 Lep/K -2 i
BEAIG, (T, TT W2 (RG22 5, 1 g e 241 141
O IVIED M E Lep/K T B %. HCCRE#H
BHEIGER > W 93 B0 SR B8 R R LM Lep
JKA R BBk (. 3% 5 Wallace er a/> i3 1 i
i e 5 LS Lep /KPS AT 1 0] TR A I &5
R PR S Lep LS HCCI R K
MR K.

XF 68 HC C & 3 1ML VE GF/K V- 51 AR I
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PRRFAE A DGR 2 BT R B, 98 KNS VEGF
[Pk BEIEAR O, BITRE MR AR R K 14K, VEGF
SR BT NIRRT o s
VEGF/K¥-Z A 45 il 4 5 X (P<0.01), {HAFPH]
AU JC E I G P AT A B RS K TITL IV
BHHMGEVEGF/K - BEm TN .
I & (P<0.01), R KA W EE ST
R AR K3, B KPS VEGF L Tl
e A IR AU N AR B8R R HCC
B LS VEGE/KF W3 & T I6 1 ik e 2
JT A B B 1) B (P<0.01), & TRk i
HVEGF/K- T I HHE{L 41(P<0.05). HCC
&L VEGF R 1A B 1135 VEGF/K - 2.3 7t
i, o BT S5 A TG T TR AR AN P AM RS DA
KA I HTHEAL B PIA G, SRR BEH C CH % 10t Ji2,
JRIR 7 fmr 0, AT VEGF i 35 F I 41 2V
B 2 W VEGFHEA MR, $EVEGF/EHCC
PP RS RIE, DU MEVEGFT a5
HCCHI R R MR A K.

M68BIHCCHITNM 7 A, Btk e, i
HVEGFAK Vit e, 51, 2 %R,
iR e 20, JCILTV A IS VEGE/K
S E TR, IESEVEGFAEHCCI ALV E K
B TAE ], S A TH A0 i 43 W () VE GF SRl
B0, (0 T R, 456 RN T e S I i
%, AR A0 E S 2 NI IR . 1y
VEGF/K W 5 T 55 (>400 ng/L) K& A S AP 4 FFAE
EACT BT R HCC IR R . BRkR
W 5 T, X 5 Karayiannakis er a/” ' HRiE90%1)
gl B ARG MEVEGEAR M4 IE %, 1R
ST RS (I R AL 2 IH v 7K P
THVEGF & 5 0y h VS L 1 52 R A%, JL
JEIRZE . AAF AR, TRk sl I IS VEGF
IR AT FITHCCI T 2L, 0 52 R AN R AT T
YEH.

HRPE L e p U 037 IR B AR DL, 0B 53 o
IR AR A — . i3 sLepnl BHIE
HCCIIRA S e, by ot i 1) A2 i ot &t
TG FFReprig 4z, Ml BT VEGF/VEGFR 1)l
6, g I R TR 1, AT BVa T7 iR 1)
ENRINAEEAYS 1€ S B NS R IR AN R
HUVEGFEPH ILVEGF 5 HZ R (1) 454, {EVEGF
5 Ay BELPRIE I 555 70 o, b 25 AR A 0 . i 4 39
RHCCE RIS (R 7, nIERE& BERIRYT )T
2. RRHE AR B LTV EGEF KT 7T 34 7 £ 3 1R
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AR R4 28 ML, AR SRk iy ) A8, AR EAT
WG, AR R AR, BEATATHCC
B VEGFRIEWIFUIAWIRN, Kerh e 5 A
R 9T AR L A PRI AU A, b e
AR JHF S 7 A RS R 5
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