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Effect of insufficient ablation of high intensity focused ultrasound on hepatoma cells
in vitro
Zhang Yinglin', Chen Jiao', Wu Yakun', Zhang Wenfeng', Zhou Shiji’, Li Shengwei' (' Department of Hepatobiliary

Surgery, “Department of Gastrointestinal Surgery, the Second Affiliated Hospital of Chongqing Medical University,
Chongging, 400010, China)

[ Abstract | Objective To determine the biological behavior and angiogenesis of residual hepatoma
cells filtered by insufficient ablation of high intensity focused ultrasound ( HIFU). Methods The relationship
of temperature-time of HIFU irradiation to hepatoma SMMC7721 cells was firstly identified under a sound
power of 5 W. Based on the determined temperature, a subline of SMMC7721 cells that can survive from
HIFU treatment was screened under HIFU irradiation and then established and expanded. The proliferative
rate and heat tolerance of the obtained cell subline was tested by CKK-8 assay, cell migration and invasion was
measured by cell scratch assay and transwell chamber assay. Results  With the time elapse of HIFU
irradiation, the temperature was increased and the mortality was increased gradually. All SMMC7721 cells
died at 48 “C. The best cell subline generated at 47 °C had higher proliferation rate and stronger heat tolerance
than control hepatoma cells (P < 0. 05), but had no significant alteration in movement and infiltration
capacities, and could promot the proliferation, migration and lumen formation in human umbilical vein
endothelial cells (P <0.05). Conclusion HIFU radiation can kill hepatoma cells, however, insufficient
HIFU ablation results in transformation of some survival cells and promotion of angiogenesis.
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ok B R A2 7 (high intensity focused ultra-
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T ik N B2 40 B % ( human umbilical vein endothelial
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B ARG R AR DA 5 W, A 43 10. 10 MHz,
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AT 24 fLBA, TARFS 1,72 h A AL
AN S o MR 2R X A5 e 1 g 2 B A 1 O B
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5 x 10°/mL, B4 ffd 2% 200 wL JimA Transwell /N3,
TEMA 500 wL 7 10% a4 M3 G575, 5557 24 h
Ja B R INEL R, B ERE 3 k. S
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FerpAL 100 pL #2703 96 fLIEFMhH, B 6 MR
fL,IF s JfL (RS R SRR, H
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U5 2 e A0 B A0 4l 5 90% Jim, T LAE H5 0. 1% i
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KA HUVEC JHAE G, A RS %) HRH S 5
L BE IR TR AN R A 2 x 10°/mL, B0 A
100 L A BN G 4f Matrigel BET Y 96 fLIEFRHi,
Bige6 h, AR 3 K, FIEHZE DM N EES 4>
LT (% 100) T/ INERE
1.3 %its %

I SPSS 19. 0 Ge itk F it 47 58 143 #r , s 1
KM xxs, DRH R 200t B 240257, W
FEABCRH g Ktk

2 HR

2.1 BHIRER LA F IR MR R B £ R

TR P 5 — PR ER T, v o B SR e R
SMMCT7721 JH-455 40 LAV, B 75 i R B [ B K 38 3 44
e (1) HO A e i A P VR TR o, & il e (B 15
AMIET o RE R AE 2,

60 5
554

o 50

&

i?g 45 4
40

!

351
0 20 40 60 80 100

IF 1) Ce/s )

B 1 HIFU 43R e9i5 E-i E X &

1001

80

601

401

SMEBETA(%)

201

035 4I0 4IS 5I0 55
REE(C)
2 AEBETABRAMETEN

2.2 AANiEE 20 SMMCT7721 A 5 4w i A& 73k 0L

FEREFE IR —E R RTER N, B AL B 454N il
ZHTE4.24 48 72 h B 4RI AE X B (1K 3) o AT R
IR R 58 R R P A P s 2 A ) 3 RS [R) A AR
AT 37 ~43 °C Z[A) 41 B 34 58 R 52 W @ 4], m] Rt
W4BH s 7E 45 ~ 47 °C Z [A] 20 3t 5 B A2 S P ol , — 2
5% BRI R A5 5% 72 b S AT RRAATE T R IF 4S5 ; 78
48 °C S LA 138 B JH- 9o 20 B 25 2 W sl a7 RIFE T, Sl o 1
SEIGREAT S B 0 40 A AR PR o B A e R [ S
e, MR BE R , AN TG 7 75 W7 R AT, 398 240 o 5 ) G 1
SR ANMEAE T I . HOR MRS HIFU 5f) & 2 EAH
Ko ML & BLREA T T i, A0 st T 3R
L A5 S CCK-8 R4 A . MsET- 40 B 25
WU BRI AR TS NVAE ] B ARG £ 28
HIE R, FHERER S S A i i 2. Zead 72 h 8%
FRIa, T R 2 U R 2 R S AR A HIFU K 4b B
JHF 96 A A R B 8 (&1 4)

4071

—-—37°C
-=—40°C
KR
—&45C
301 -m-46C
o 47C
% 251 48°C
X 49C
= 20t 50 °C
= 55 C
£ 15}
10}
5_
———f=
(T e —
24 48 72
IR IE] (e/h)

B3 AEIRETHEERMLE
2.3 gk Rk
HRA TR ST, U e i 35 SR8 8 88 75 it O e 4
Hl 2 H B S ) 7735 SRR, BE SMMCT7721 Ji9i 240 il 1)
PG AR 47 °C 00 T R 3 B oK B e o J3 SR A A &L
IOF, FAT T4 A Uk 3 A A P Ay S 2 A 7 AR A )



3T HBE3W ¥ = O B OKRK ¥ ¥
Mil Med Univ

264 2015 4E2 A 15 H ] Third

Vol. 37, No. 3
Feb. 15 2015

1h

72 h

37C

E4 AEREBEETHEESTH( x100)

AT TE , B M S 6 2 240 i 55 0T B 2 A M A 4

24 48 72 h N[ A5 A4 3 FE AR HEAT PO, e B v i R 2R
SR P AN 5 T T O 12 4 988 200 0 Y. 2R 404 AR o TR
e (P <0.05,K5),

127
10 +;@Aéﬁ

L

o]

AT
&~ o

\S]

o

i»a*%aﬂsﬂwh)
a:P <0.05, 5 5 #8210 3
E 5 HIFU kA EFEHRA(TRA) FLEFFE
ZHAE(SEI64H) LR

2.4 HIFU s AR % 20 J0L35 3 4% 1 69 % h
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