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Abstract

AIM: To evaluate the diagnostic significance
of alpha-fetoprotein (AFP), human telomerase
reverse transcriptase (h-TERT) and vascular
endothelial growth factor (VEGF) mRNAs in
peripheral blood of patients with hepatocellular
carcinoma (HCC).

METHODS: Fluorescence quantitative PCR (FQ-
PCR) was used to detect the levels of AFP, h-
TERT and VEGF mRNAs in peripheral blood
samples from 40 patient with HCC, 20 patients

with liver disease and 10 normal controls.

RESULTS: The positive rates of all three param-
eters were significantly higher in HCC patients
than in controls (all P < 0.01). The positive ex-
pression of AFP and VEGF was not correlated
with serum AFP levels in HCC patients (P > 0.05),
whereas h-TERT mRNA had a correlation with
serum AFP levels (P = 0.01). The positive rates
of all three parameters were highly correlated
with TNM stage in HCC patients (all P < 0.01).
The specificity of AFP mRNA in the diagnosis
of HCC was higher, and combined detection of
AFP and h-TERT mRNAs had a higher accuracy.

CONCLUSION: AFP, h-TERT and VEGF
mRNAs in peripheral blood can be used as aux-
iliary parameters for the diagnosis of HCC, and
combined detection of AFP and h-TERT mRNAs
in peripheral blood can increase the sensitivity
and specificity for diagnosing HCC.
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77.5%- 85%%72.5%, L5 *F R LAARIL £ 7 F mia £ d

%3+ % &L (P<0.01). EAFP mRNA. VEGF
mRNA# LA 5EHCC & # A AFPK
F £ #(P>0.05), h-TERT mRNAL &% f ik
AFPR-FBAAEMEWP = 0.01); 3FF35475
HCC % # 69 TNM%# % L A48 X (P<0.01). AFP
mRNAZ 5 B HCCH 1442 %, ™ AFP mRNA
Feh-TERT mRNAFRAH M 2R F3F (BB
92.%, 4% 51 J%.80%).
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JiT 41 295 (hepatocellular carcinoma, HCC)J& —F#
SRR T JHT 440 1 Sk g, o BT A U I
Jifi(primary carcinoma of the liver, PLA)[#]90%,
DRI LR g BB o 6 BT AN UK SR J5 2 R
FEE R E N AERE. X THCCH e
Wr 5 frid = 13 F B, AFPLEZIIHCCRTE
T SR R IR R AR, A7 AT BBUB EE AN v 1) Il
DAL s <3 B TR0 ASE I 7 92 BE 2 Ry HLC Ci2 W gk
PE. HAT9GE EPCRECAM: vz AT
WL WY, A HFQ-PCRELAXHCCRE#
AhJE 1 AFP mRNA. h-TERT mRNA &% VEGF
mRNAR LB EHATRI, 5 78 i #12
WTHCCH N & # K T £

1 MRFEE

1.1 ## EEFRAF2008-01/2010-0 1034 96 T
R EFH (Pringle'sARaL), RATHAL SR K HAh
AH DG S0 5 A0 A UF SO0 R PR FR, AR i s B
SRS WHCCHE 400 R brife: 48 R 1E
JEF9E RS 40 PR e TR A ). SLrh MR AR
H28M, Lotk A 120, FRES3.38 +14.3%, I
A1 PR 5 B UL 45 SR 4. %o B 304510 34 g T 4
P Al RN

12 Fik

1.2.1 AFARE: RN R T ABE 2R
J A5 B R AR AN B IKILS mL, ok RN
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EOEL) Rit3l PRI

AFPIE[) 5'-AAATGCGTTTCTCGTTGCTT-3' 121 bp
RE 5'— TTTGTCCTCACTGAGTTGGC-3'

VEGFIEE  5'-CCTCCGAAACCATGAACTTT-3' 134 bp
RE 5'-CACCACTTCGTGATGATTCTG-3'

h-TERTIEE 5'-TGAGTGTGTACGTCGTCGAG-3' 131 bp
K& 5'-GTGCTGTCTGATTCCAATGC-3'

GAPDHIEE)  5'-GGGTGTGAACCATGAGAAGT-3' 143 bp
=l 5'-GGCATGGACTGTGGTCATGA-3'

Pk, MR AR J5 57 RS A S50 % 3T SRN A
PR, FART Ry B BB ORIl R AL A
M2 5 B A1 mL TRIzol(InvitrogenA &),
SRNASR L RO F AT, % R 5L 4 5y
He6 i (Biophotometer 2y 7)) A4l RN A FR K
JEREANE, THERNAWKREE. SREA M REA AT
-80 CUKAH .
1.2.2 ¢cDNA& & #RIMRNAJBE3 L, A
Oligo dT 1 pL, E A9.5 uL DEPCALFE/K(Sigma
AFNT, 70°CHFES min, Jo s BeE VK by b
ZM-MLV Jx # 5 7 G (TaKaRa 7], W
5 X Buffer 5 uL, dANTP(10 mmol/L) 5 pL, Ribonu-
clease inhibitor 0.5 uL, M-MLV RT 1 pL), 42 C
§#% & 60 min, 570 ‘C 10 min.
1.2.3 FQ-PCR: #iGenBank"AFP. h-TERT}%
VEGF 3R R IRNAF SIS (4 LAY
TRECEE)H R AW, D).

i Real-time PCRY™ G0 G (AL 5t Pk
W ARAT A 7)) #3720 pLAK R (cDNA 1.5 pL,
3 51(10 pmol/L)0.5 pL, FiF514(10 umol/
L)0.5 pL, SYBR mix 10 pL, X{#%/K7.5 pL), 3K
fHiReal-Time PCRAX(ABI 7500, 5% [E) {1, Real-
Time PCRELFHE: 94 CHIAETELS min; 94 °C
155,60 C 34,72 C 15 s, 340G, 72 C
10 min. S B 25 905 PE E Bl vk S H AR A
RPLIE NS

Gt AbER AT e w2 TR T A R,
Cfi S B T AR 14 31— 5 145 DL i i )
NARIREOR A, CHEBUKR, 25 NG LA A5
PR, 2 UK. N SPSS17.040 1 ik
PEXIREAR BERLEAT GE 0. VB RER R 5
¥ RS Hmean+SD. A48%: . J5 20T,
TRIAE 2 W Logistic[7] )13k H{PRE_1. PRE 2,
BCA AT Y. FHROC i 2 43 B, JFvh Sl 26 R 1
F(AUQ).

B AT AT % 8
S B A SR
T AT —,
12 % F3FPE F 89
94 W & F) b7 R
J& AR 69 Lk B
WA B R
HRid.
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iR EE

FRE—FXE

F A B A= ) By

e jf i g = e AFP MRNA h=TERT mRNA VEGF MRNA

Ko S IT /= ® ® ®

e PEMEC B PE PAMECe  E PE PBMEE B PE

B FHCC % % HCCUREID) 40 31(77.5) 34(85.0) 29(72.5)

TG i AT FFONEIMESS 20 2(10.0) 2414  000°  4(20.0) 23.85 0.00° 7(35.00 7.81  0.00°
ERAE 10 0(0.00  19.99 0.00° 1(10.00  21.00  0.00° 2(20.0) 9.17 0.00°

°P<0.01 vs FFINBIERR MIER AL
408 AFP mRNA h—TERT mRNA VEGF mRNA
:lztlgc-l- 2—AACT S'Zi'SCT Z—AACT qztlgc-l- 2—AACT

HCC(AAD) 26.30+2.89 462.64+523.22° 23.12+4.19 455.09+429.12° 21.49+5.19 392.02+643.31°
HCC(RB) 2750+3.02 306.52+368.16 25.68+4.62 87.43+267.23 2246592 302.33+388.11
FFIMNEMRR  30.83+£2.93 75.96+174.76 28.60+3.14 9.38+39.31 26.01+4.73 20.82+51.74
EES AR 34.10+1.97 1 32.34+3.27 1 3041+478 1

°P<0.01 vs HCC(RE). AFINRIMEERRRIER ABLA.

2 BR

2.1 3FIRATERRIAFE T 09 T BT F KA
AFP mRNA. h-TERT mRNA /% VEGF mRNATE
HCCH(ARFN T IFRIE SN TT.5% 85%-
72.5%, YW S v T A BV 2 R O N
A (P<0.01, 32). LLIEH AFEAE NS, 30 4abn
TEHCCHEA ARG HIL T ANFFEEE M TR, M
FLRIB AT NFA RS T IEA R (3R 3).

2.2 3FPISAFEL HHCCEF Loy 1A AFP
mRNA K% VEGF mRNAEHCCHEH CRAT) I
THAFP/KFIC ARG, MTh-TERT mRNAN
H2ZA7K(P = 0.01); 3PS EHTNMS
PIAFAE = JE A e ME(P<0.01, 2R4). PSR s
3M R AR RE e M LF, HAFP mRNA Kh-
TERT mRNA L T HA B VEGF mRNAR] i %2
i, M4 N H AFP+h-TERT(PRE_1) &, AFP+h-
TERT+VEGF(PRE_2)%} - 8 2EA T2 Wit il
2RI ZE AN KRS, ). X3 bs S &r
ok — A2 A I A] DAAR A RS AR 2
HCCJy T4 5 B = i AFP mRNA(93.7%),
3R bR IR G A I N UK P 05z 199 (95.0%), (HRR
FEAF(60%), MEHEHAFP mRNASh-TERT
mRNA UK 4192.%, 755 h180%(6).

311
g st A B 2B S K s e, Fer A7 A A7 R [

1.0
087
1 067 ]
il i — AFP
04-i: / 7 - h-TERT
| 7 — VEGF
Y O PRE_1
0.2/ PRE_2
- - BHEL
0.0 F—— —

00 02 04 06 08 1.0
1=FE5E

1 RNEEESBL TR MER.

A16-16 mo. 113 AR A2 B WL B R 2 —,
R AR R B55%, HOBE T4
52, AT R B, R IR
ZRER R, B IS I R A A AL T M
REFRIS; WEFARUIGR M SHEAAERNAH
20%"), WEFTHERIR I, 5w T AR AR AR
I BN FE ARG R KY, MDing 1)
AF 00 5 IR 9 AR AT R IR MDD B, SR
B2170% IS K.
AFPZIZWiHCCJy i B FH 55 A i D ) Fa b
Z—, HEM A B4 ROk b, 2K 420 kb.
2 S 55 YURIE A B, FH R 1B 45 9% 75 A F P>400
ng/LIN, UK E 76 28.8%, FF5F % M 100%. 1
ZhangZ KR SE B HIFQ-PCRINAFHCC i 4h
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A 154
KRR 472,
2T 5, AT TAF
g . AFP mRNA h-TERT mRNA VEGF mRNA ﬁ j‘; ,,Z 2 g g;f
paE XZE AR B XZ{E AE paME XZE PE I A AL
AFP(g/mL)  >25 34 27 0463 050 31 661 001 26 175 0.9
<25 6 4 3 3
TNMAE | 5 2 20500 000 3 2313 000 2 1963  0.00
[ 19 14 16 12
[ 16 15 15 15

<
-

x5 ANOEtMEHL THER

- . . o HHRE95%CI
MERTE BEIRAUC) IR Sig — T
AFP 0.854 0.048 0.000 0.760 0.948
h-TERT 0.854 0.050 0.000 0.756 0.952
VEGF 0.712 0.064 0.002 0.5688 0.837
AFP+ h—TERT(PRE_1) 0.920 0.035 0.000 0.851 0.989
AFP+ h—TERT+ VEGF(PRE_2) 0.933 0.030 0.000 0.874 0.992

& 6 RNEHEIMEIZETHCC EEVNME

SRR BRRE (%) RFE (%)
AFP 775 93.7
h-TERT 87.5 83.3
VEGF 72.5 70.0
AFP+ h-TERT 92.5 80.0
AFP+ h-TERT+ VEGF 95.0 60.0

Je AL o AF PR R PR BH P %2 769.8%, I HLAFFE K
IMHCCEF MAFPIE H I 25 HF SE A0S,
I K Z LA FPEE R il 4 SR 22 A F PR 1, S504f
HCCHE AN i b B PR A d T i
Z PR AFP mRNA, T LA 4> -3 AFP L [
At BB PEZRIA. DA LA . - AFP mRNA
BAFPTE GEAER 2 WTHCC B I 7S .

h-TERT M VEGF & 1T 4F K AE 12 W S A g
AT EC TS 7 I TTA 22 (2 A SE P A
FH, h-TERT mRN AF] =238 7T LA 2 g 4
MK, LuanE" 258 R FTHBVE [preS2
PO AT P h-T E R TS DA M 1 (12 33 JFF9 40 e 11 2
Ko, gkA) E I & BLh-TERT mRNAYEHCC
(I BH 238 B 55 5 T-AF P, [R] I JiRa 1) 4 i i o
Lbh-TERT mRNA 25 FRAK, 1M B U7 140 )5 fmk
IEh-TERT mRNAREH TS U WA R, MBI
SRR IS . TR W I8 A A AR
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KEVEGFRIA, L iE h VEGF I #RIA
g 448 K 1 AR, Tseng 5 5T R
38 I S VEGF A 5 b8 1 1 i A 2% 15
A HEEA G, HAE B TS BT 5 P 25

AR UL I AS 3 AR RIFEHC C i 3Rk 1%
L, R AR U2 WHC CIY T k. AR
YLeasrh, PR — R R AR EHC Cr g 3%
(ORI B2 B R S 5, 5 o) LA L 2 S W 2, G
FH 3R FR BEBG N2 T H C C ARSI (95%). J
FHIES R IAFP mRNA M2h-TERT mRNA, HA
JERE R S5 EE 0 S $1192.5% [ 80%. S I AIE 5K
IR R I I H AT RE A HC CHR RS W (it
T UBA ) T
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