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ZFaep REX, EX, FER, BEER, R
(1. EREHKEHES —ER o448, £k 400016; 2. R T HAARER M, €& 400015)

WE B8 HUHS G (RFA) A w5 M #07 (HFH) | 2 3 ik fb 7 #2 %€ ( TACE ) I8 97 R JFF VX2
MR RVE I . A5k BRI VX2 A R ) O RFA + TACE + HFH J3 57 40 (A 41), RFA + HFH &7
41 (B 4l), RFA + TACE 9741 (C 41) 1 TACE + HFH {y7 41 (D 41) . ML & 4G 7 /i Ja i 1 s & N
T2 % i ( ALT) |, JHF BE$A K 58 26 71 (HSP70 ) B I IEAS SR 40 MU (DCs ) ik, R (1) ALT: fE3R T 4l
F1RYHEBT &, AT SRERK, 14 d WIKE w18 ;B 4 L TR E /b, IKE &R (P <0.05),
(2)HSP70 ik :AABIF G E EJb, 14 d i3 b ;D 4 b JF iR B s/, 14 d B 3% 35 i & R
(P<0.05). (3)DCs #&ik:A,B AL 25 (P>0.05) I HLALN 14 d FI7 d i P 2% 5 0 8 % 1k
C,D AWM BMLTHAWH, H FHREI(P<0.05), £it RFA + TACE + HFH A % #F 1 3 3% HSP70 Fl
2 WK 200 A e 3, LA BT IR e AR N (BRI R E R o sE i B . A E NG A F IR,
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The effect of radiofrequency ablation combined with transcatheter arterial
chemoembolization and high frequency hyperthermia on rabbit liver VX2 carcinoma

WU Huaping' , ZHANG Guowu' , TANG Rong' , QIAO Zhengrong” , TANG Surong”, XU Yu®
(1. Department of Vascular Surgery, the First Affiliated Hospital , Chongqing Medical University , Chongqing
400016, China ; 2. Department of Surgery , the 8th People's Hospital of Chongqing , Chongging 400015 , China )

Abstract ; Objective  To evaluate the effect of radiofrequency ablation ( RFA') comblined with high frequency
hyperthermia ( HFH ) and transcatheter arterial chemoembolization ( TACE ) on rabbit liver VX2 tumor.
Methods  Rabbit liver VX2 tumor models were divied into the following group: Group A, RFA + TACE +
HFH; Group B, RFA + HFH; Group C, FA + TACE; Group D, TACE + HFH. The changes of ALT, hot
shock protein 70 ( HSP 70 ) expression of liver and dendritic cells ( DCs ) expression of spleen before and
after therapy were observed. Results (1) ALT; value of ALT was markedly elevated on 1d after therapy in
all groups, but was greatest in Group A and also was the slowest to recover at 14 d; the degree of elevation
was least in Group B and was the fastest to recover (P <0.05). (2)HSP70 expression: It was markedly
elevated in Group A and was still the highest at 14 d; the degree of elevation was least in Group D and was
the lowest at 14 d (P <0.05). (3). DCs expression; There was no difference between Groups A and B at
14dand 7d (P >0.05); and Groups C and D were markedly lower than the A and B group, and
declined more quickly ( P < 0. 05). Conclusions RFA + TACE + HFH can effectively activate the
expression of Hsp70 and DCs, and enhance antitumorimmunopotency of the organism, but, at the same
time , can most markedly damage liver function. Therefore, their combined use should be given an all-round
consideration . [ Chinese Journal of General Surgery,2008,17 (1) :16 —20]
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I 4% 7 Filt ( radiofrequency ablation , RFA ) i1 28 i
3h ik 4L JF #& ZE ( transcatheter arterial chemoemboliza-
tion , TACE ) /& X /A BE #E 47 T A UJ Br 59 #1909 36 97
07 AT B GRS P AT B AR
#JT (high freguency hyperthermia , HFH ) 7] $2 =5 b J7
WO AR B AR e fie 0 . A, X bR
MR T S 1] T A PR LRSI . A S T
XF A VX2 MR 896 9T R T 3 Rl Oy 2R LR Y
JEF B 96 ) W] BE P, DRyl PRI T R 43 S AR 4 o

1 HR5FH®

1.1 ##

L.1.1 4 FHE2H%R,KFH2.0~2.5 kg,
WE AN B el A A Bl 4 S 3 v AR L

1.1.2 %% %4 HGGF-3 000 AY i 45 4 J7 {3 1
HG-2 000 {4 &1 &5 47 36 J7 A F 2R 1 F0 A 2 | 77 il o
A BB, & AT U R
H PG T 5 /NN IR I B 8 s ) YA 9 o SRt
1.1.3 s8R A PR AR5 E [ (Heat
shock protein 70, HSP70 ) 3£ 4k 4fi Fl $it 14 . B $1 T
S-100 3 k. 4l 1 Bt 14 | 4 9% 4 1k SABC 71 & . &
T AW W TR Eh 02 PR A A R R % v SE
FI o DT A S ED o JRR R R R R (A
T E M 2 VY R L R R AR FEME RN
SR W 2R A T R L B KR R
Bb 22 B ZE S S EWFSE . 40 % il , 10 mL/ 32,
WA EwHEARE AN AERAF, Z2R/ER,
2 mg/ 3%, W B WL OE 25 A R F . VX2 i
o 96 Hra v R RS 7 T 5 T 4 A

1.2 XWHIE

1.2.1 sy aERsEs RAFKE MM
DR R . A& HRGE 0. 15 mL/ kg 7 %
SRR [ DY A B, 3 AR S A A T vk
SEAR VX2 b R FRE S 3 A MR AR A
20 mm7: A7, B A I AT 5 A5 E R AT 4r dVA 9T, H
KAWL 6 ~8 ™,

1.2.2 S%hgm 50 NG5, 76 gy I i
BRI R IE T 6 H,2 HORS AR R 2 e, Ax 42 H
BEAL4S H7 4 41 : RFA + HFH + TACE J897 40 (A 41,
10 H) ,RFA + HFH J3 9741 (B 41,11 1) RFA +
TACE JA¥7 40 (C 41,11 H) , HFH + TACE &7 41
(D 41,10 H) . HEA/IBITRORW & —20UR
U, A 5 X Bt

1.2.3 2% % 597 JF: TACE > RFA —
HFH, (1) TACE: 3 iR # bR B 5 JC i 2% 4 T~ i

W38 T IS 218 A Bkl 22 R R 3L
0.2 mL/kg, (2% K 0.5 mg/kg A P EL K 7 it
Je P AE R R FL A ) 30 s B 1 min 4 5E
Be | b 2 50 S A A b R T AT L FL 6 Ao T
L. (2) RFAJRYTY BRI TR J5 3k [ A, S 9008
W EHAE iR IE Al A 2 ~ 3 em, R B AR E
15~25C, {4 99 C, A3 5 ~ 10 min
(H)F80 ~200 W) ; 35 ¥7 X dul 2H 24 Jog by 78 £ | 23
R 2 R BES IR IT . (3) 4A5h HFH 3577 -
JBR T 7 ¥ [R) I, 96 7 I ) 45 16 A 1S min, Jrg 3 U
FEHITE 43 °C, [m) B W5 00 HCOR, I AE 41.5 C
AH ARE 3 d&HRIF LI 2 ke IhAEAAR)E
3APLAES FER 10 )7 U/kg, BB H 2 K,
1.2.4 AxAREwrm ARE1,7,14 d BUEZ
fik i 2 i Vs 45 N % & [ ( alanine aminotransferase ,
ALT) o 7 d BENLEEAL A5 B4 S R 3 ¥, R e Jo X
JHF P g 5 Al 251X 0.5 em A B ZH 41, D 41 B i g
LXK 0.5 em b B AL 4 [A] ) O AE , 4 % 2 R
P ] 7, A7 I A . 14 I [ ik A B 4% 2
RTY.
1.2.5 mEHLE AR AITTEZD A, R
5w, BB K, B — AR A AE — 5K HE B o,
BEAIRIRAT R H AU = HIAE S sk R, R A
Yo g 40 Ak SABC ¥ (20 B 4% 7 i Ul W] 45 4T ) .
S-100B & H >k JH B 14 1k, HSP70 & HI 4 #% iR 3
(0.01 mmol/L,pH6. 0) T 5 & 5 . I C 1 FH 1%
DI A BH PR %k B, PBS AR — B A1 B 1 X B
S-100B [ 1€ 40 g Ji 71/ 40 Jfg #% % ik 5 HSP70 &
B A M S 22 38 0 A0 R 40 A T SRk .
1.2.6 R KIS S-100 FH A B 5
IR0 M ( dendrtic cells , DCs) ,400 x 4% T Bfi ¥/l 2k £
SAAHEE B K, 25 R CR BRI R DL AR
i T8 FR (& A AL ) DC %3878 o HSP-70 15 7% [+]
— 25 F T Olympus W BUR M RGCRE R AR
AR H] image-pro plus 5.0, AL B S A WL HF,
i+ 54 B % %% B {H (integrated optical density ,10D)
1.3 Hit=4E

SCH LS R I E + bR vE 2 RN . ST A K
fF2R ] SPSS11. 5, %48 2 X % 5% 4 J5 IR A\ 1E 25
o3 HLJT 22 5% [ 4 ok 3 B2 W3 19 J7 22 0 i ik A7
Z U 25 2 By L B, T PR EE R T OSNK 35 5 8
JIR N TE 2 A3 A, R T A BT 2 R AR T A Bk
AL AT ZH B SE I, LRI 2
A A T T L ) Bk A A R
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LaEs A&

BT E

2 # R

BT RME ALT T
FIERITAEAMAERGHE 1 XA BT,
B ES | RIb 08 e/, 7,14 d K B0 B
KR FHAML L (P <0.05) ;A AT & e,
E1,7,14dm 5 B, DAHERHE(P<0.05),
H5CHAERABE ;D AFESHBESSAIRA £
B(P<0.05)(£1),

®1 KRAYRGIT G MER) ALT B0 (U/L, X £5)

2.1

$1d 74 H14d
A4l 368.00£30.28")2) 163.20 £19. 1412 65.00 £9.27"
B4 131.36£13.59%)%) 64.64 +£9.922)3) 30.80 £6.451) )
CH  385.27£15.370°2) 154,45 +17.431):2)>3) 67.20£5.26"
D4l 337.20 £15.89" 137.00 £12.591) %) 51.2+8.87"

1) 5 BALH,P<0.05; 2) 5 DALLEL, P <0.05;3) SR 14 d b8, P <0.05

B 1 RFA +HFH RJ57 d JiFE & 2
KARARA BT 0L A0 B S R MR IR OBE
VISR 31 S SN

oF e 41 4

2.3 HEANER

2.3.1 HSP70 £ #f B #9 £ ik HSP70 7E Jifi g vh
Al Rk (B 4) , 2if)7 5, A 41 HSP70 3Rk
Wl s (B 5), A 41 HSP70 Jh i iR 2 # K,

R s e gg'
él :‘«'FA ‘Q‘*”#' %

S il

4 R A L
B, O A% G 0 (ABC x 400)

RFA + HFH 7]:}:14(1}1?
e Sk By AT TG S5 4 X, A7 Ul
SN EE K S W B Al i s R,
18 A B i (HE x 200)

HSP70 [H 15 il 6 20 1 , i ¢

2.2 HERBREESFZENL

1E AL B, C 4R MR R B3R 7 AT A TR 47 /)
BB, BB, A ZUNE, A, B EE 1
PEIRSE A 3 W7 (9 32 F A7 AE (IR 1) B A 3 o0 i
A 5 IR A7 AE . HE 3% (0 0L MR oo 4 ZUR
BE RN AE AL AR I o S LR S I | o
W1 o Rk 20 M IR T AT 2 4E 40 B B 0 A
C B 2), KEPEARE A IR 8 22 0L T/ - Ji 3 i

A0 A9 IR B8 L TN A L — gy
AR TR AL B T A0, s DX B b R 2 21 rp )
LR T M, A R R R B Bk A7 T R
A0 D ZH A TR A O SR AU AT A iR L R R
i, R

HAER(ES) .

B3 TACE + HFH RJ5 7 d Jif
i N R L R L A
e R R Y R I RN e
EERORTE7 N ST S IR - R i 7 N A
Yrgeor R g5 0, 22 M O EEL I B
%5 #g (HE x 100)

Tdmf R, 7,14 d S A A A AT I, 22 R A
Ml (P <0.05);C,D 4 ZmJKEHFMEESR
(P>0.05) ;D 415 25 4141 kL, Th o e 2 de /Dy, 22
SR (E2) .

s
i el

Bl 5 RFA + TACE + HFH ARJ5 7 d fFHE AT UL AT 40
Ja g2k P HSP70 FHE, B8, 52 K R 43 i (ABC x 200)
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R2 HSPT0 LB ( RBDLEE 10D, 3 +s)
AE7d AJE 14 d
A4l 6386.04 £1512.96 2722.04 £655.45"

B#H  4390.30 +1084.17"-2 1412.68 +261. 6412

C#4  3570.366 +721.18"» 1201.72 +198.71"-%

D 4 3157. 68 +405.36" 953.96 +215.775"

E: D)5 A QAP <0.05;2) 5 D A AL, P >0.05;

2.3.2 S-1008 Fa b4 R K 20 10 f2 I Ik Ao B2 ik
oy R AN M AE T E E 2 LLRT RO A7

RT3 7 5 09 B8 %% AR 4R 2R

B 6 RFA +HFH RJ5 14 d JFiE 76 JHF BE & 4: 3
AR RAL R AR W S AT A M K e e R A, A
NSRS, AR K, B 24588 9 Y 40 M, AL

BIL A S-1008 [ 4B 5 4R 46 it ( ABC x 400)

F3  SHAWIRMMATIE (A B EREIEE, xx5)
Kig 14 d
33.00 = 9.94D2

AE7d
A4 39.20 = 12.86"3)

B 41 34.866 +10.57")-% 31.00 + 9.97D:»

CH 22.50 £8.58"3) 17.84 + 6. 12V

D4 11.20 +2.76" 6.96 + 2.68

W) 5 DAWK,P>0.05;2) 5 CHIE,P<0.05;3) 54
P14 d H#, P <0.05

3 i i

H A 988 19 V4 7 B B 2 R Oy 1R 6 B
T T B £, A R 1 @R LM . E Sk — b
ARG T7 T B, RFA 34 J7 X JIF 2 B8 153 % A0 X
/o TACE # 2 T %6 43 BT 0 ik 11 v 2 e 983 1t 41t
[ I A7 26 0 B T i 98 4 A P ARt 22 %
IE % 6 T 40 M0, P 25 4% 4 ok JIF I 2 B T 4 1L
Ko MALT A] Sz YT IE 2 V40 005 , A S5 06 45 5

0 L AF A, S 7R T Rl 2 230 & kB R 5k
0 B, %5 W BT 4 M B K, A R S TR ROR
FLI (B 6) 5 AL IIE B4 A% S8R 28 I 1) R /N JE AR R ep
SRR ZE M K AN ZE AR R (L T)

NS o S oL T o RS N Y R (S R
B, A AR 2R 40 M B B3 2,14 d 5 7 d i RE
K, H LS 2% 3 X . D 41 DCs ¥k i 0 & A% T H
M, ZFWHE(P<0.05);74 7 df 14 d &
ABAZESARHE(P>0.05);A,B 48 %85
FCY(P<0.05)(£3),

o i '?;) .J ‘gyt
" Wond . o A e |
Iy RO . » G J g
. LAY 2 ] o ¢
] ol L&Y e Mo B 6L
% ‘(‘ > .qu? ,’ - L A
’ v py 5 =
ger - S il =
VR ’
b ’_ 3 -
s S PR
- LR . o 2
ve- 5 *) 8 i >
Al . ¢
4 - "
g Veg RS
- . ¥ !“ (32 ¢

B7 RFA+HFH RJG7 dFE o] 024 %K

KW B G, S-1008 [H PR, MK O b SE R L 46 M R

( ABC x 400)

R B, C 41 7E RFA 3Ll | 4] F L HFH 5{ TACE
B, EEEN B EKENEREE
(P<0.05) ,#iW] TACE Xf fFZhg T K. C 4l
ALT FHXFF D 2l 22 5 8 2, i B RFA X} i 2 B
HEW W (P <0.05), XIREKASIRIT
B B2 2 R R R R T, TS B LS A X
1 & o

HSPs Ji& — 28 & B R 5F (0 7732 47 78 T B8 A% M
FCAZ AR ) B, R B e A0 M ( Anti-
gen present cells APCs) , W] {f 1 AL 42 55 5 M 40 928 1
JE S ) BT, HSPs H LA HSP70, gp96 f:
FHfcok o B 28 IR 40 i 2 HL IR 4 2 BB B 1 APC,
o BLAAR 7= A R 5k 1 B IR S K . IR
HE(HSP) 5 DCs ¥ ez ik g &, 54
PR S A0 M e T 4 M OF 5 Thl S i Kk #E
o e T R S IS AR A R BT AR T
DA Jie 95 20 1 3 T, ot L AR o R A i e R K
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CAVE

fiy HSP''™ 4R 3 i T HSP 40 3 J b, 3 fl A
21 6L A 7% B A0 M A%, TR B S B80T R R Y
I 20 i A 8 0 o 3 A X R 4 A A T
Jei W 78 A1 0 AT ] 42 HfE AL A G fig D Y A Ak
T 0L . 4541 HSPT70 763897 ) 14 d #5A W] B F R,
) 14 d BF A QA& R IB B, PR TE 3 Fh Oy I
G 8T 0 I fige AT DL G SR R R R R L i O
T RERE 71 J7 1 v BEAE FH B iR, #E RFA 2 541,
HSP70 KA X M, H 5 JC RFA 2 54 22 7
i, 3278 W] fig RFA J6 97 B b 9 YR 8 B &8, 30 il 32
% A0 M 94 T fd HSP70 RikMim ., AHS B A
[T SO VNI N - N 3 i RS A~
(P>0.05), fH 3 C,D 4 W4 ¥ &% %
(P<0.05) . #&/8 RFA Bt 4 HFH A G8 (AL 4 K 15
B RE I 9 g

Goldberg 2" BF 5% % BL, ¥F £ I 4 0% 1 4 J&
ST el 1 A= R i R R R 1 oS
B IR A8 X 88k, TACE [ B 3% 51 & Bb 8 3K 38
Ab 38 AT A R A b g 2 2 I I E L H S 4
WA PR A R S KA T RE E— 2 2 G
IR 97 AR B R e KRR R K
TR DX R g ket AT TR A% A 1 i g 2 4, P AR HL
G N U SN o N A B 7 R
e A TACE Bk A S 36 7 A% 5 90 4R T 8
afi ke ZEAL YT o (A I T BR S TACE Al i 1) B &
Py 1)1 T, NS 6 R B A A T T B R R
o M T g T A%, T LRSS m A A AR T 1 B AE
o REA B 7 A B A8, 32 ol b o &4t o 42
RAIE, BAR I BE (43 °C) A] 68 X % %5 2 fE
I B KB S A AR A T IE B e A F
R ER . ZHWEA A U AR, 4 5 T b R
17 o

A Sy F2 8], HFH + RFA + TACE 41 TG g & #
S MR A Hf 3 3K 38 & HSPT0 (1% 3% 3k, W] I 4 I i 20
L WA G B S, $EOR F IR 9T AT AR AE AR
Yo RBERE I 7 T A B AR . (B R BB 2R
XS Re p 0 E , XA RN

S E 3
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