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Abstract

AIM: To investigate the effect of radio frequency
ablation (RFA) on vascular endothelial growth
factor (VEGF) expression in rabbit liver VX2
tumor models.

METHODS: The liver VX2 tumor models were
established by planting the tumor tissue suspen-
sion into rabbits” liver and then divided into
three groups: Control group were killed directly
to obtain liver specimens; treat group were

treated with RFA and executed after 4 h and 24
h randomly. And normal rabbit livers were used
as the normal group. The expression of VEGF in
all groups was detected by immunohistochemis-
try and reverse transcriptase-polymerase chain
reaction (RT-PCR).

RESULTS: VX2 liver tumor showed infiltrative
growth. After RFA, large necrosis in the central
ablation area, surrounded by inflammatory re-
sponse belt and peripheral residual tumor tissue,
was observed in the specimens from tumors. By
immunohistochemistry and RT-PCR, the protein
and gene expressions of VEGF in the control
group were higher than those in the normal
group (VEGF-mRNA/GAPDH-mRNA 1.3048 +
0.1936 vs 0.8993 + 0.1107, P < 0.05), while those in
treatment group (4 h: 0.7388 £ 0.1503; 24 h: 0.8935
+0.1936) were decreased obviously as compared
with the control group (both P < 0.05). However,
there was no significant difference in the expres-
sion of VEGF in the tumor tissue among the dif-
ferent time points of the RFA group (P > 0.05).

CONCLUSION: RFA treatment can effectively
down-regulate the protein and gene expression
of VEGF, inhibit the angiopoiesis and reduce the
blood supply, thus may reduce tumor relapse
and metastasis.
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mor; Vascular endothelial growth factor; Immuno-
histochemical
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BEY: K490 @k (RFA)S ATV X2 5 £
& W & % K B F(vascular endothelial growth
factor, VEGF) & ik &% 1.
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FI T RELE LR, FF VA SEF ST AR LR ) S
AR, 8T IR LA T Ty ik A i 4 R A
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ERF S
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MRVEGFH R amAR XS TEFA
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vs 0.899340.1107, P<0.05), 44775 754 h
F224 h& L9 2 F 4 (VEGF/GAPDHA A &
JEt: 0.73884+0.1503, 0.8935+0.1936, 3
P<0.05), 127K [ i 18] B FF L BA B £ 57
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S Rl (radio-frequency ablation, RFA) L H i
IATTEY RPN 11 K /TR NN v o8 = T2y ) R
T 0 —FF D97k, R R S 2T 2 5 R
AT i i AR I i 3% R T 1 i e, K JHH e G G
. A ST B0 S A S AR (1 N FIRFA
(TG, A5 53 g A 23 5% B, ik A e 40 A g
U RIRT-PCRALE I A 2 P VEGF IR %, #35)
REAX B 41 2 MU A i) sl BT fi#RFATR
I7 R 2 AL, IRFAJRYTT e S-skidk—25
(IR

1 MRRT5A

1.1 #4 HAKEA%R20H, MR, 5k
4-6 mo, PKJIHE2.5+10.5 kg, HIFEFIH K SLIE)
Pt VMR R R R, FEal ks A gt
PSR EE. AIE I RS T AW B 36
RadionicsA F]; Acuson Sequoia 5128 /U H
M PG )T ), VEGFZ v HiiA I A b 5 oh
KamAEYEARGRAR,; 519H Bt TH
1%: WZGAPDHE|Y) iF: 5'-ATGGGAAGCTG
GTCATCAAC-3', Fif: 5-TTCAGCTCTGGGAT
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GACCTT-3", " #47=# K /N A 258 bp. VEGFH4|
W L3¢ 5-CTTGCTGCTCTACCTCCAC-3', K
Ji75'-ATGTCCACCAAGGTCTCG-3', § #4774
KN J5144 bp. TRIzol. RT-PCRIAHI£x 4355 B
AP StiInvortrigen fllFermentas MBI/A .

1.2 7%

1.2.1 VX2HF it 78 3 M AL A0 ) VE - SRR 41 2Lk
WS DVEOV X2 iR P G A K HE 5 () i
BRI 4L SR A L R 1S LS5 FH AR L3O
mL/LIR B 283430 mg/k g0 B2 ki 5 ik
W, AMEREDE T AT ARG, & KR
FOIZET 1 embé A A AE3-5 emPATYI I, &2
DITFANIG. BE TN, LA Anae s | ent 2
WG4, BA20 mLyd: S 45 A0 AN A 2L 1
mL, %52 minfE RIS H A0, Ak 4%
AU, FHIRIMEE, B H2 4 %2 X10° U
3L3 afipy k.

1.2.2 AR 42 MRFRE10 d-2 wkNAT i
T, MR EAE2.510.5 cm, FEE R
BEBL o> 341 X HEZH (5 3L T 22 A S8 BRURT: 0 e
A REARIT 414, 24 ha&s FOBREE S, 1558
FE2Es, e S R AR A N HE T R vy, T TR
$955-60 W, I [8]3-4 min, B8 EHZZA2 cmflH
X, JEIEERT0.5-1.0 em B IR, A5 50 I 7E
4 W24 hibves S B RS AR, 55 4hFEEL
SIUIE G JHEIIE DA Sy 1555 6 R K BT EUbR AN 358
O3 PR P [ 24 h, AT 4 pumi))
HES ;355 L RIS T--80° C VKA.

1.2.3 #IR204LEAMVEGEE & 8 ik Hu)i
MG K HEnVision B #k: A AT —
FHOR b i, o FE SRS i 7K 30 mL/LIYH,0,%
I 10 min; 1 SO VEGFHUASEIRIFE1 h;
150 PU=EIRME30 min; DABRM, FrAE
SY, BHE R, FHPBSHARCEE—HurE A By
FEL, LU0 0 P A A B sk B DU RO
S I 96 240 M 60 P B B R B € 0K Ay
VEGFZRIAFH A, %y 4146 7F 2 (immunohi-
stochemical scores HIS)Z: i SCHR[2], T T4 4L
IRV Tt 05y, S9RHTE 14y, v RERH
PEA258, SRR 353 SR 5 B PR 4 M 22 07 5
i 583 4 B P G BH Pk e €8 DR 043, P 4 Jif
<10% K157, 11%-50%K424), 51%-80% K357,
>80% M 451 B —H AT LA S ALV 0
E M-, 1-457 K9+, 5-843 Jy++, 9-125) Jj+++.

1.2.4 RT-PCR# M VEGF 2 FlmRNA % ik ¢ & 4L
FLTRIZoLA Ui I P HE LR RNA, 248G

A7 B A 5

BaATRZ
RFA % 77 I & 09
Fa, WARLES
A 6y TR 2R
) F B A AR
RF LT A
7B Ik B
BFwAR. R
X #k 4R E RFAJK
& b AY R s 57 T
VAR Y I 4R
#MVD, 474
VEGF# & k.
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2 FFAE4RLARFARTSHIVEGF SRR ILARER( x 200). A: RFART; B: RFAJF.

T E HIR FE RN A2, W4 sk licDNA, PCRJT
EY 1 H W3 R VEGF & W ZGAPDH. PCRJX .
KA 94°CHIASPES min; 94°CAZTE40 s, i k40
s(GAPDHiE K #58°C . VEGFIJE K i
56°C), 72°CIEAHI60 s, 34MEFR; 72°C IEAH7 min.
TR YILA2 /L labi e ik, HHEER B
S RTACHAT RS, MEEmRNA KA.

St 038 Bl imean+SDE#E /N, FiStata
70T RRRRL 56 S A5, P<0.057 Seit2#

2 BER
2.1 FFRERY i K AR & X IRZA s IR TE, AFR

BRI R ar ek, A, i), Joi R, 9
[T AR N 153 P S e eIV SR A 7 Y X
P RE; S AAYT i, T RO 5K 1 E R B ]
PESRAE, J R L 78 A0 R e, A PRI 2 25 0 1%
ANEN

22 AR FRIEEK T VX2 R A K, L
B, i 4 58 R R BB R 70 A, A1 R,
AL, MARRRR, TR, B smg 3@k,
FERANAS—, RS, 0T, A% 0A . T Rl
BIT AN RIB3AXAT, RFAFODX KA
ETEIRFEAN L, I W RV I iy, A 2

xR 1 SRFFAEVEGFERIAZHK (7 = 5)

4548 REBERDR

- + ++ +++
EBH 4 1 0 0
NHRE 0 1 2 2°
SHRAARG4 h 1 3 1 0
SHRAARG24h 2 3 0 0°

°P<0.05 vs I[EB4H; °P<0.05 vs IIBZA.

PERLAN M Ik E A0 DL R 21 40 SR 45 AR FEL Dk Bk
R AR, IR 4 i 5 0 AL TE S 2R UE ).
2.3 %% A4 M VEGE# & &2 VEGFERHMEA
i 2 B A o o M B i . TE R 2R
VEGFLKIE; ST HEAMR A W VEGF LI i
Ik, JCLAMRE %0k 1 RFAJS, HRIRBEX TG
VEGFRIE, FRA7 MR W VEGFRIE BN B2 A
R(E2, #1).

2.4 RT-PCR# M VEGF mRNA & ik #9 4L 1E%H
4IVEGF mRNAK§9KIE, HIKE E5GAPDHI
Eb{E40.8993+0.1107; %} H41IVEGF mRNA%
ik E, LBAl o 1.3048 £0.1936, B W T IEH
4, ZRA G E R X (P<0.05); 54K )5 VEGF
mRNARIEWIBS AW E T, K54 hibfy
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o B AT, ARG FL T IR R A P mA R
GAPDH 1450 S, HARATLUT SHAIE T, AR g vecra s
iR TN (= A AN YN (1887 W N A o e %&gﬂﬁg;ﬁ

S HRAAE, (APHIR TR LM Frewmamn,

O T LEOT TR H ARG S RF B AEAR A

1.6 . TR 9B LAV X2 A SRR I 508 00 0 A,
141 VRS MFFREROR, JORIAR I FF BBk, ke A RFARIII A

a

T
S 1.0 ¢
o C
<C
9 0.8+
D 0.6-
>

0.4

0.2

0.0

1 2 3 4

B 3 RFABIFVEGF mRNARIABIZML. 1: IEF4H; 2: %f
MH2H; 3. G055 4 ha; 4 G524 h. 'P<0.05 vs IEH4H;
P<0.05 vs I IRZH.

“40.7388£0.1503, K524 h>40.8935+0.1936,
R BAT G T X (P<0.05, P<0.05); RFAK 5
4 hF124 hH41H VEGF mRNARIEZ R LS 1T
= X (E13).

3 111E
iR 0 AR L R S R AR T e R 1M
Ji, W BB A L LN R, R ek 311-2
mm(¥ HA2)E, SR K, AT
B B, AR P NS00 CAIE S, I A 0 1 N 4k
0 A A S DR 2R AR T, AN TR PR g A
KAEERS; 101 R M5 A B R 72k, U g
A I D, kT BRI R R SR A RN R AL 1)
A KB H TR B30 2 R i A K R
VEGF e f 52 1 L8 B Ak 7. VEGF
R B TR A0 P A I 43 WA, L Y A2 A
4, B8 UL B RS, e s 2 R
fifg, A4 52 MR AL B R AL IR TG SL R UG A,
i —RIME 5 7 FHUE R EY) = 80N.. VEGF
FLAG B8 ARk i kL (R Y R i A 42 4y
FTGT R, AR L AR B, ARG At TR 1D ] o Al
BEPE, 78 Z 54 R EiABCl-2 1Rk ]
P A PR T, A R A A e 2% 2 B4
H, fEZ R EEK . R R i
FEAEAY, SRS T S DA
Raskopf et al'™ &I il 4 1 VEGF[¥IsiRNA fE B
LG PR (0 A L 2 2, 0 e 1 AR

SRR T TR (R AR AL A2 ) g (AN
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W, KR, YR, AR AR T DR
P AR I T 0 S e e 1 s U, A sz
H, PATT A A B R MR KN RIRFA S
BB, AdT100 % 1) IR AL 25k B, 400 175 B A e 4
W4T S LA RN 2 € FRT-PCR, M X VEGF K [
MmRNARIRL, AL IE B AR -0 LA
X PR AL BE R K 2 EEVEGF/GAPDH 4 1.3048 +
0.1936, MRFAJ54 h N 420.7388 £0.1503, KJ5
24 h40.89351+0.1936(P<0.05). & T-H& 43R i)
VEGF & [IRIEW N RIPLE], A AN KT 6E
JERFA [ RN T 3008 40 0 2R3, ] RS2 K
IR AEAL T I S s NI T IR VEGF
(k" A 145 B A N RFAIR 5 S T VEGF
SRR IE IR T A4S L E 1A AR R D,
Ak 520 T hRg AR I A A

TEi8 2T ARV BRI A2 45 5 S AE P 1 &% Fol
JAR NG, BT AR S ARG TS i
B8R B B 4 b e v I SR AR A DL DA O, R
JiF i S G kU H R R T AR T R R, IR
2 B ER A T B I TACEFIR FASE Y ST A#
H, WSl SR a5, R Nk, 54
I8 IR 0L T AR A DU AT AR A 8 AP E 5. AT
VI S 7 s REAANM AT DL 4227 S I e 4 21 1
T8 [ 11 I P8 RO A TR IR, I fig R TR R A6 )]
TR A IR 40 IV EGF I L XA 2 (1 A,
Tl 232 I JRe 1) I A T R, D SE AR, AT A 2K
(R FAAR T 82 R AL RS R (HJERFA SR 41 2L
8 N1 1 ) T B el A AN e W7 K e 1 e a7
SVEGFIH K", KIERFAR G ER)G
KA B S EVEGF G E B N, A #5 T
SYEHIPAYNTIS
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