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Effect of Microwave Ablation on Cell Activity and HSP70 Expression of Mouse Liver Cancer

TAN Jin-fu, LV Ming-de, LIU Da-quan, WANG Zhu, ZHOU Zhong-xin, HUANG Jie-fu
( Department of Hepatobiliary Surgery, The First Affiliated Hospital, SUN Yat- sen University, Guangzhou 510080, China )

Abstract: Objective To investigate the effect of micronave ablation on the cell activity and heat shock protein
70 (HSP70) expression of liver cancer in mouse. Methods A C57BL/6J mouse model of liver cancer was established
by subcutaneous injection of Hepa 1- 6 cells. The transplanted tumors were subjected to micronave ablation at different
temperature by using micronave power, and the succinic dehydrogenase (SDH) and HSP70 expression of the ablated
liver cancer were analyzed by enzymohistochemistry and Western blot, respectively. The rate of local residual liver
cancer 30 d after ablation was investigated. Results After ablation under the condition of 40 , 45 , or50 for
120 s, the SDH activity of liver cancer cells 24 h after ablation in 50  group was lower than that in sham ablation
group (SMA) and the rate of local residual liver cancer 30 d after ablation in 50 %120 s group was significantly loner
than that in SMA group (all P< 0.01). The HSP70 expressions of liver cancer 12 or 24 h after ablation in three ablation
groups were significantly higher than that in corresponding SMA group (all P< 0.01), and they were up- regulated in
correlation with ablation temperature. Conclusion Micronave ablation can promote the expression of HSP70 in
transplanted liver cancer in mouse, and simultaneously, at a certain ablation condition, it can significantly decrease cell
activity of liver cancer.
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) , ) +++ 50 2 30d
, (+), SDH ( Table 2 Local residual of liver cancer transplanted in mice
1, 1) 30 d after microwave ablation
Group n  Local residual(n) Rate of local residual( %)
SMA 8 8 100
40 8 8 100
3 45 8 6 759
50 8 1 12529
The comparison between 4 group rates: x?=20.251, P < 0.01.
: The further comparison between two groups, Fisher’ s exact test was
; : used: 1) Compared with SMA group, P=0.001. All the other pairs
A were of no statistical significance, all P > 0.05
(P >0.05) 40 45 50
) x120 s ,
. (
P< 0.01) 12h 24h HSP70
1 24 h SDH
Fig.1 Succinic dehydrogenase(SDH) stain in liver cancer ( P<0.01),
transplanted subcutaneously in mice 24 h after microwave 24 h
ablation (x400) HSP70
A: Control group; B: 40  group; C: 45  group; D: 50 12 h ( P<0.01, 3, 2
group
3 HSP70
1 24 h SDH Table 3  Effect of micronave ablation on HSP70 expression of
Table 1 Liver cancer transplanted subcutaneously in mice liver cancer
stained by succinic dehydrogenase (SDH) 24 h after Group 12h 24 h
microwave ablation SMA 103.40+4.24 Y 102.10+4.51%
Group n + +++ 40 394.88+9.17 29 134.8845.13 2
SMA 5 0 57 45 597.92+17.90 299 161.46+1.67 29
40 5 0 57 50 634.54+7.58 299 266.35+7.52 27
45 5 0 5% The A of control group was 100+0. Kruskal - Wallis test was
50 5 5 0

The comparison between 4 group rates: x?=20.000, P < 0.01.
The further comparison between two groups Fisher’ s exact test was
used: 1) Compared with 50  group, P=0.008

2.2
30 d
HE , , 40 45
30 d
( P >0.05),50
(P<0.01, 2)
2.3 HSP70
Western blot , 12 h

24 h HSP70 :

used to compare the average levels between control, SMAx12 h and
SMA %24 h groups, H=1.887, P=0.430. Two-way ANOVA for
facrorial experiment: The main effect of micronave ablation and time
after microwave ablation, and their interaction were statistical
significant, all P< 0.001. LSD test: 1)Compared with control group,
P =0.997; 2)Compared with control group or corresponding SMA
group, all P< 0.001; 3)Compared with 24 h group at the same
ablation temperature, P< 0.001; 4)Compared with 40 %12 h group,
P< 0.001; 5)Compared with 45  x12 h group, P< 0.001; 6)
Compared with 40 %24 h group, P=0.005; 7) Compared with 45
x24 h group, P< 0.001
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Fig.2 Western blot for HSP70 expression in liver cancer
transplanted in mice at 12 h and 24 h after
microwave ablation
Lane 1: control group; Lane 2: SMAX12 h group; Lane
3: SMAx24 h group; Lane 4: 40 %12 h group; Lane 5: 40
x24 h group; Lane 6: 45 x12 h group; Lane 7: 45 x24
h group; Lane 8: 50  x12 h group; Lane 9: 50 %24 h
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