—612— I AT A 2015 4E 7 A58 24 56 78] ] Intervent Radiol 2015, Vol.24, No.7

-SEEGAFSY Experimental research -

AR e i B SR AR IR T N BRI A AT

#EE, 3 &, WLE, IaL, BED, ILEL

b

(W] BR WEOR R )30 B R AR 7S (HIFU )67 BRI B A8 98 1 A Rt & 2k
Fix B HVNRABRERE YY-1 AR R AR R B AN 3 HIFU JRY7 41 (200 W,n=10)
B HIFU 3897 20.(300 W, n=10) FIZ8 X IRZH (n=10) , WS PR FRAS AL Bl A 4 33 RV 7 A
R R, A I A RS AL G A R dUTP ) 0 R IARIC (TUNEL ) VA6 I 4% 28 Ji 8 4 it o 1= %
SR KIRA SRR AR HOR Y B AR T IR (P<0.05) , BRI AL ik 2E RS
R (P>0.05), SIRUZRA ML, HYIRA AN R RN £ (P<0.05) , 32 K RIA15 (60% ) Fil = 38 18 i
11(20%) . WRIT)E 7 d. 14 d ARTI R LE AR ) SR AT A0 IR T35 3 T IR (P<0.05) , PRTR 7 41 [ 4 il
T REF G FE L (P>0.05), it KThE HIFU BT RSB A A, HE s,

(X8R meRERERES,; WIS, A

HES%ES R735.8 NEIFERD. A XE4HS:1008-794X(2015)-07-0612-04

Different acoustic power of high-intensity focused ultrasound for the treatment of human pancreatic
xenograft tumor: preliminary experimental study HONG Li-li, GUO Zhi, XING Wen-ge, WANG Shao-
shan, YANG Xue-ling, WANG Hai-long Department of Oncology, Tianjin Binhai New Area Dagang
Hospital, Affiliated Hospital of Tianjin Medical University, Tianjin 300270, China

Corresponding author: HONG Li-li, E-mail. hongliti@163.com

[Abstract] Objective To investigate the efficacy and safety of different acoustic power of high-
intensity focused ultrasound (HIFU) in treating human pancreatic xenograft models. Methods Human
pancreatic cancer cells (YY-1) were implanted subcutaneously in nude mice to establish animal models. The
tumor bearing mice were divided into low-power HIFU treatment group (200 W,n=10), high-power HIFU
treatment group (300 W,n=10) and blank control group (n=10). The change of tumor volume, the tumor growth
rate and side effects were recorded. The apoptosis rate of tumor cells of each group was determined by
TUNEL method. Results The tumor volume and the tumor growth rate of the low-power group and the
high - power group were significantly lower than those of the control group (P<0.05), while no statistically
significant differences in the tumor volume and the tumor growth rate existed between the low-power group and
the high-power group (P>0.05). Compared with the low-power group, the incidence of side effects in the high-
power group was significantly higher (P<0.05), including mainly skin burn (60%) and acoustic channel injury
(20%). At the Tth and 14th day after the treatment, the apoptosis rates of tumor cells in both the low-power group
and the high-power group were significantly higher than that of the control group (P<0.05), but the difference in
the apoptosis rates of tumor cells was not statistically significant between the low-power group and the high -
power group (P>0.05). Conclusion For the treatment of human pancreatic xenograft tumor in nude mice
models, HIFU with low power is effective and safer.(J Intervent Radiol, 2015, 24 612-615)

[Key words] high-intensity focused ultrasound; pancreatic cancer; apoptosis

DOI:10.3969/].issn.1008-794X.2015.07.013

E&WE: REWEBHRIERERTHFUE (2011BHKZ009)

YEFBAL: 300270 Rt BT DOR#E B Be IR R (UESLSr . BN Ei k) REBERIR 2 IE BB A
R O B

EEVEE . 75T E-mail: honglitj@163.com



A AT 2 2015 4F 7 55 24 555 781 T Intervent Radiol 2015, Vol.24, No.7

—613—

B e S DL A R R, B IR YT =X
BRI ARG (B2 80% B # st E kTR
VIBRHLZ Y XA FAR DI BR A A | 26 [
SEEEAATREIE W 2% (NCON) R AT & A1 19 45 W v i
Je I PR S A8 A 48 1 FH 22 24 B R s il ek g A=
o, B B AR TE T i AR R R AR
(HIFU )IRY7 BRARIE T RS R AP 22 (A dn o] gl
HE HIFU 3697 7720, % i — 20 sy s
S, ARG MEEA [/ Ty 2 HIFU 597 N R #2
FELIRE (A S5 AN e x| AU M I R 1 4R 36
S

1 #R5HE*®
1.1 SEIREhY A B 20 i 2

BALB/c-nu #/NEL 30 H (SPF 2%, ) H 4k 5t K
2R 2R ARSI B R 28R, U AT IR SCXK 5t
2006-0008) , Mk, 5~6 FARS A H 18~20 g, A5
W YY -1 4R R8T N BRI S48 b B s R EE
B 250 g = B 2 ) . FEP-BYO02 #Y HIFUYR
7 RS b R T R A A B AL
1.2 hik
121 ZHfEREsE AR YY -1 4 RER T35
10% 164 M35 19 McCoySA 53kt BT 37°C 5%
CO, X HB R FRAfh SR, B HAEEE DR T
WLEE B DR RO BE A 5 DL 0.1259% 58 28 1 B A6
148, 48~72 h ¥tk
122 BALB/c-nu #/N U BRI A AT AR Ny [
SRR A TR K AR A0 U B A 1 R
WAk WCE A PBS 22 g il i 2x107 A~/ml 4 i
B TR BRI B AT I R T ST 0.2 ml 48
T, RN 3~4 JE H BRI IR ] DL AR | R g <y
W AR A K B AR 1 om, BENLEEHIN R4
FARINEE HIFU VY7240 (IRYI2R4) P 3EHIFU 36
ST (R AL) (25 AN IRA, A2 10 H
123 BT BU/NREL 109K 6 S
SPPIRRIE , 1 T 1 ) U, e 2 T R R IR 571
TR e FE U I SOK R B T R kSR . 7 i
HIFU J&J7 X3 , T HIFU 697 2 0 0e 8 e v
FOTBCE IR DUE 2 UG sh Fahinyr#2
J¥, BEH TR ARTIRAL D 200 W, SR
300 W; HBihyr 240k & . BT & SPEHE] (11) R
990 ms, (i ZSAFE] (12) 4 10 ms(12/t1=1/99) , i & 5t
UECH 4 R, RHRZ [RIFEA TR | ALY (BIRYT
B OGP LT R

124 JPECHE 2 R WEAR A= RO e o
R A% (L) FiaE B ] B RBEAR (W) 5 153 b A4 AR
(V)2 V(mm?*)=LW¥2; A [F] s [ Bl v 553697 i b
FARFL (Vo) Z HE A Bibeg A H R ()
125 ARRMWEE  RE 1 HRREIEIT X
R AZ 4515 Ol , 7 U eI, A TG
1, B A TC i K S
1.2.6  JRA 2438 HARK M Ibgg A - HIFU
BRI 7 d. 14 d, KT R4 mTRdgl )
oy AR HE 5 HAR/INE, SRR A il £ rbgg 2 204
W) R, BRI 25~50 wl FAR L S LB TR, &
FEMR IR B (DAB) S €8 J5 FH IR AORE XS L& 2 oK |
W AR % R A - A= &R dUTP
Y 0 AR I ARic B (TUNEL) & i) B BHE 335 B
715 B JRE 40 A R R T 5 400 47 B R R Bk A
BUS AASFIALET 4353 45 m F5 AL T PR 2R3540
L o R A M LA BT BB e 2B I RS
i
13 GiiteEnE

AT ARk S B, SR A SPSS 17.0 Mgt
TERR A BRI T 08T, T TR A A R b ofe 22
(xts ) R7n , 25 4LRI 22 5 ) EL 8 H ANOVA J7 241
BT, AP W E e N (3 22 8802 (LSD) , P<0.05
MRS A G2EE X

2 #R
2.1 MiEiARR AR L

HIFU 697 AT 697 )5 7 d, RIR Y] m o
2l X BRI BB AR FAR AR L3 1, HIFU 3397
RIS AU AR fL , oG 2422 5% (P>0.05)  16YT
J& 7 d ARTER LA D) Z L B AR o BE AT EL
BN, 2R A G 2E R X (P<0.05) 16975 7 d R
DR A5 m U R A AR g, 2 R TG E R
X(P>0.05),

R 1 HIFU IGI7 RGN B A 2 1k, em?
el RTi%A  mUkd xTEed FlE Pl

(n=10) (n=10) (n=10)
JRYT T 0.6620.30
VWIFE7d  0.54+0.14

0.61+0.27 0.62+0.28  0.083 0.921
0.45+0.15 0.78+0.31 10.015 0.001

2.2 MR KR

MRIRAL TR X IR/ N HIFU 3R
7 I N R IER YY - 1200 B8 A R AR it 2 LI 1,
HIFU 3975 3.7.14 d (R34 &R 4 ik



—614—

A2 35 2015 4F 7 A4 24 5455 78 T Intervent Radiol 2015, Vol.24, No.7

KR B BAR T X R4, 27 A Gt 2 L (P<
0.05); (KIIRAIMR A KR 5 E Rl i, 22
SIS IR L(P>0.05)

%88 e
160 = RUIRA
40 — X R

0 2 4 6 8 10 12 14
i /d
Bl 1 HIFU jAY7 545 A s A i 2

23 JRHA R

HIFU 38975, mR4 10 RN 6 B
(60% ) B ZI| HH BRA DX 2 R K B , s £ Bt B Jk KA 93
292 d g, o 1 ARG R BRI s IRTh R rp
2 HBUNR (20% ) IR IR0, 24T 3 d WH AL,
T IRAL 3 H(30% ) B/ B B i A 24
R TI R A oK DL A5 T L5005 . 45 2R N B AR
DL ERR A5 | i K SN R RO (5 2) o

IR 14 d, %t

3 itig

HIFU J697 1 FIMLE 46 0, AU | 25
AN A5 H e N B A A S HIFU fe B 2R
FH o AWFFE I, T AN Bk ik 0 2 25 i [A]

£ 2 HIFU AIT)E 4 4L/ NN BRI ILEE Bl (%)
; R4 (SRR Xt HE 4
AR (n=10) (n=10) (n=10)
ARt 2(20%) 6(60%)" 0(0%)
75 I i 4 2 0(0%) 2(20%)" 0(0%)
R 0(0%) 0(0%) 0(0%)
Hi 1 0(0%) 0(0%) 0(0%)
JiE Ak 0(0%) 0(0%) 0(0%)

L SRR R, P<0.01

2.4 JRanfE TR

HIFUJGYTIE 7 d ARDIFRA  m U 2RA X i
RN EUI R L 2 AN AR T2 5 3 R (63.6+15.2) % |
(75.2£11.1)% (19.0+2.43)% R I F 4 mIhFY
I 24 L 9 T R I g T X B (P<0.05) , PR [1]
Jibea 2 ) T 2% S RS AR R L (P=0.185) ;3RYT
J& 14 d fRYRAL Rl G BRI RO RE 21
AU TR0 9 K (41.427.3)% . (55.248.9)% .
(18.0+2.4)% , fRIHH m PR H AT 55 T
X HRZH (P<0.05) , P 2H 1) J 9 448 P 0 T 38 22 S T 456
T L(P<0.05) (] 2)

‘ (5} Ve e S S - ©
R 2 T I M MR TSk B A T W R A ART R IR YT IR
7 d, MR AR Tk  @IRTRANAIT IR 14 d, IR A A TSk S IR IRYT IR 7 d, IR AR TR =Tl
HRUYNAITIR 14 d, MR ANIE TR IR B

2 HIFU iA77 e 5 28RN RS AR 0 T~ S e 2H A e (5 (x200)

2 ANAIER A% Ky AR PP 7 TR 5 5 [ 2 B AR O
fHE i e = HIFU G720 3R OH Bl 177 1%,
AMUBERMIERE, et EWAFEEL R, 3
PS5 R RAJESE P 2447 BRI 5 A DX BEA T



I AR 2A 25 2015 4F 7 A5 24 355 781 T Intervent Radiol 2015, Vol.24, No.7

—615—

A | B BER G 2 FL i 2 L B o 28 45
I RAEMIGE T FRATTHE BTG PR B 223K
FHREARHIFU TR 1 J7 ik 6413097 IR IS R AT
BR800 (H R 2 A SC SR S RS

AMFFER P2 5 BT & SR E] (11=990 ms) \4f
55 23 B A (12=10 ms) B9 HIFU %5 BEAR X 123697
2402012 A Yuan S5UHE F IR R , B
FRRGEF T dizs g (a], (il ko =% 9907 X iR
Tt S R TG 2R R X AR | A
TR, [FIRHE A ARG YT D3R b R AR A 4K
M, ARBFFE AR R4l | & %4l HIFU
TRYT 5 550 AL AH LU A AR 4 /N | AR A TR a1
(P<0.05) , Ut AN [R] 2% HIFU 45 B8 34 GEA sl il
JieR A 5 AR T 3R 20 5 e T 3R ) g AR PR R A
BB 2 22 F TG EE L (P>0.05) , H /R FEAIT
HIFU J877 DB v SRA5 FRET P20 197 J5 8 d L IR
TR 4 1 e T R 2 e 1) S 8 A K R A i T e
ERRTT TP AR IR A T S8 AT A G

AHFFE FPIREEE] HIFU 3897 AN BROY 28R
B IR 43 P S A SV, R DL N IR 5 | i
FE A SRR AU L, BT R AR K
W2 (P<0.05), BaWR T2 HIFU 3897 J7 A XT
BHEGFR L, mU R SRR & A Bk
I R R 5 R B R 2R A G . OB AR IR AR B A X 45
AN, 5 R BRI B (MR < em) ; Q7S BB 5
SO P I A U K (a0 A TR A
b7 A R T PTG, AT R AR R AR S 3L
Rk betsit; @QHIFU 697 2 S 7e fLIX B AL i A
TR A TR, A TRARRE SCR IR A% , I
IR AT S 4 il REARIR T DR 4
23] ) HIFU 4 B BB A5 A 250ai /b e 8 1 41 41
44 , dht b R 2 AN T 8B AN B IR & AR i
i AL RAE , A T il — 25T

R K R 0 A N S 1 Y ey L
JE AT I M A % HIFU %8 BRIR T fdi 2 21
TR P EQREE R IRSE , i v P A A T, ARG
WESE  HIFU 4 e B 52 i P 3 R ) ] e e
FEHLE A T2 SIS R T2 HIFU i
LA IH T ER, ZARBF5E H TUNEL 564
AR Mg T3 25 R R R 2 HIFU ¥0] 5 S
R AL E T HIFU IRYT S 7 d, (RI3RA 5 53
SRZH IR A O TR A TR B i BRI ) TR VT R
LA AT W IR L RIS 7 d.14 d ART)
R Dy AR LR b g T R s R TG

275 YRR TR HIFU [F)RE AT A 250175 5 g
RIS, R TR RIAYT .

ZE b, 38 MK HIFU DR R T 7ER 5 5
BRI RS AR IR T SR AT U R RO, A
— BT (AR B — 25 SR oY | DL 4R
EA AT YI%, ARBE A — SR R 2 Ah, n
BN R AR AR 1 S RE RS B ASTADLIG PR PS BABE , HIFU
TRIT IR IRYT IR B Ha R X 2 A 56 RIA T E
WAMSE

(& % X #k]

[1] Saif MW. Advancements in the management of pancreatic cancer:
2013[J]. JOP, 2013, 14: 112-118.

[2] Wu F, Wang ZB, Zhu H, et al. Feasibility of US-guided high-
intensity focused ultrasound treatment in patients with advanced
pancreatic cancer: Initial experience[J]. Radiology, 2005, 236:
1034-1040.

(3] sk—F, &Gk, FRRoR, 45 IO I A m R R AR
AT MR RO KBTS ()], S AT 224838, 2011, 20
964-967.

[4] Zhou YF. High intensity focused ultrasound in clinical tumor
ablation[J]. World J Clin Oncol, 2011, 2: 8-27.

[5] Clatke RL, ter Haar GR. Temperature rise recorded during
lesion formation by high-intensity focused ultrasound [J].
Ultrasound Med Biol, 1991, 23: 299-306.

[6] REZMR, T, To26, 4. BT o B IR Al iE
IRV, R R, 2006, 22; 736-738.

[7] TLi JJ, Xu GL, Gu MF, et al. Complications of high intensity
focused ultrasound in patients with recurrent and metastatic
abdominal tumors[J]. World J Gastroenterol, 2007, 13: 2747 -
2751.

(8] karsr, 38 &, TN, & MIREREREBESKRS
SOX J5 IR 45 B e tE R e R i Ab g [T ). ik e
Z4ik5,2014, 94 1929-1932.

[9] Wesrsr, 38 &, AR, 55, &l R A A ROR oY
TACE KW R [T]. S A2 A%K, 2014, 23
1044-1047.

[10] Yuan Y, Shen H, Hu XY, et al. Multidisciplinary treatment
with chemotherapy, targeted drug, and high-intensity focused
ultrasound in advanced pancreatic carcinomalJ]. Med Oncol,
2012, 29: 957-961.

[11] % &, 8 fe, Z0, F. mOREER AT IAYT AR LN 5

S B T RARRI T2 WU (1), P R REAR R, 2007, 23:

31-33.

¥, |, W IR IR R B R AR I AR

FRA M T RSO R [T]. T EEFBBRECOR, 2011, 27;

479-482.

[12

(Wich H 1. 2014-11-26)
(R3Ot 2 4%)





