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[Abstract] Objective

ferent radiation parameters by ultrasound mediated microbubble destruction. Methods

cancer cells

To observe the growth condition of prostate cancer cells and gene transfection under dif-
The growth condition of pros-
tate cancer cells influenced by ultrasound,microbubble and ultrasound mediated microbubble destruction were detec-
ted by MTT. An inverted fluorescence microscope was used to observe ultrasound microbubble contrast agent media-
ted plasmid gene for co expression vector of the EGFP gene and HSV I[-TK. Its fluorescence after transfection of
prostate cancer cells PC-3 expression was observed .and by EGFP protein expression was detected by Western blot.
Results MTT assay showed that ultrasonic had no significant inhibition on cell viability under the conditions of the
magnitude(1. 0 W/cm?) , frequency(1 MHz) ,and every 30 s ultrasound exposure time. Different doses of microbubble
were added into PC-3 cell. After 24 hours,there has no significant difference in the survival rates between the experi-
ment groups and the control group. Ultrasound mediated microbubble(80uL) destruction could reduce the survival
rate of PC-3 cell significantly, while ultrasound mediated microbubble(10,20,40u1.) destruction did not have much in-
fluence on PC-3 cell. After transfer EGFP 48 h,the fluorescence microscopy found that the green fluorescence could
be seen both in ultrasound mediated microbubble destruction groups. with the increasing of the dose of microbubble,
fluorescence expression increased. Western blot test showed that the treatment groups all had EGFP protein expres-
sions. In ultrasound + microbubble(20 pL) + TK(1 pg) group,ultrasound + microbubble(40pL) + TK(1 ;o g)
group, EGFP of protein expression was much higher than other groups. Conclusion In the most comfortable radia-
tion parameters,ultrasound microbubble can effectively transfer TK genes.

ultrasound parameters; gene transfection
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RO IOLE N SR AEZ R T | AR M 3R
K BRI A pIRS2-EGFP-HSV 1-TK 2 5 K B2 #} K % Ja it 3
M E I B, J0 N & BRI AL IR A &l g O-
mega A H , 2 R AR H 3£ E Sigma 24 A, B 45 (GCV)
W I AERE 25 25 A R A |l . RPMI 1640 g [ 26 [ Gibeo 2%
64 3 B BTN Y 2 4w s TR S350 B K g B 56 ]
Abcam 23 ) . BUR 3 AL 4 i CHRP) KR 0 1955 ik il 1 3¢
F GenScript A /), N Z BLZI A AW B 3£ E GenScript A7,
1.2 Kk

1.2.1 PC3 4 is3: A RPMI 1640 55 (% 10%
R A LYY T B F 100X 10° /L & E 100X 10° /L) #
15 37 °C .50 CO, MERIh REF7 .48 h B4R G IR FR A I G
% 80% ~90 W mHfE1L,

1.2.2 MTT fifi #& 35 5% 40 i B8 75 48 PR AR @ i 8] 3% 3% PC-3
M A & 8000 ~ 9004 I, il 2 B 3% . B R R 28 v
(PBS) WU 0. 125 %0 [ 2 (1 BE7E 37 °C 1 1k %5 4 0 2 45 25 1|
FrR RS A TG IV R R A R, AR AR 5 X 10"/
mL, %A AE IR Gl i A 38 1.0 W/em? i3 1 MHz, 4§
BRI E] 43519 0.30.60.,90.,180 ) i) . LL4EFL 200 pl $EHb
T 96 fLA . 4l 6 ZAL. B T R SR A 5 g/mL
M MTT 20 pL, 4k 15 3% 4 b J5 W35 B 57 B m AL — P 2 T2
(DMS0)200 pL,¥&% 10 min, T H shEFFRIL 570 nm 3440
FE A FLIBCAAL Asro 15 HF F 2 20T 55 20 O A7 05 38 - 200 0 A7
@%IEQ%éﬂ Asro nm{E/Xﬂ‘ﬁﬁgﬂ Asro nm{E:IX 100% o

1.2.3 SO Hl A B MTT 36 0 300 ) 1 % PC-3 2 Jfg A7
TR GE W O EE 5 VR Tk e 25 IR S BB R 28 R B
FFFE T A B A 3 mL PBS 28 shif » F 1 4R 4% B AT 2 A=
0 AU T SR B RO I T A O YR B 6. 0 X
107 /mL. IR H0 A K 0 20 B . 0. 125 % TR T i L . 25 0, Tl 45 B
20 B R R A LR S 1< 10° /mL, AR AL EE 1 000 L 4
FF 24 FUAR, B AL 4r B AT SO R LR 0,10,20, 40, 80
plo RAMEAB 6 ZAL, 85 T AL F724 ho AR
H35 /L i1y MTT 100 L, 4k 8285 5% 4 h J5 W38 57 5m A
DMSO 200 pL. 4% % 10 min, F A 3 #F b5 00 & 570 nm J K
Wb LI A A FEH L B A TS AN A7 T R

1.2.4  MTT Kyl 88 75 53 B0 X PC-3 41 3% 19 52
Bk A 4 B AT 0. 125 96 R A IS A BT . ] A 2 T I RO
VAR A VR BE A 1 X107 /mL, 526 43 21 g 4 BRZH B A+ o
(10 pL) 20 A 30 (20 L) 41 B 7 100 (40 pwl) 2, #
PO (80 plOd . AREAAE R AR 1.0 W/em® JiA N 1
MHz, 4% BB [E] 2 30 s, HRHERGS o5 LI AL 1 000 pL 35 FF
24 fLM b, BE4E 6 S AL EH TR hE R A IMARE R 5
g/L 19 MTT 200 L. 4k2E 5555 4 h J5 W% 7 55 37 4 m A DMSO
200 pL 4& % 10 min, F @ ShEEAR A0 E 570 nm % K4k % L 1Y
AE I DL B A T S A0 AR %

1.2.5 290 EMBMELHs HSV TK 5 PR 75 i i 1 5 70 4%
Y T F R AN RS 0 RGN B0 IR R 0 U B A R IR
pIRS2-EGFP-HSV I-TK kL ; £ 58 503 66 BE TH R I G 4% (26
2 Ao wn / Azso A 1. 85, TR WREE N 1 g/L) . 4 & HSVI-
TR HE PR SR 3 gk # v W BOE 2 TG B o 35 1. O B AR K
B A0 i ik TR 1. 2. 3) AR A A7 39 92 30 45 SR #ic LU 43 4 AT
ey xR B A R (10 pL) 4+ TKA pg) 48 + i
(20 pL)+ TR pg) 4 A + 30 (40 pL) + TKA pg) 4,
FEPJEMEE 4~6 h W8 2 AR AL B HR, 48 h JFAEYOL
BT WA H GG TOEE I (GFP)RIB I .

1.2.6 Western blot il TK FEH K FXTHEMN KA Aoi
SRk R T2 h R B E 20 CHEAF. W
BT Western blot % Il , £ H 3k (60 V, 30 min, 100 V, 90
min) R PSE B IR IADT TKLEHT(L = 5000 %
2 h,4 CR, Tris Z2 PSR AW BEME 3 IR, 15 min/ YK i A BAR
AL EEFR I 40 (1 5 000), IR T RIERT 2 h; B &
VERE B LS RS R UVP B KSR b B R 58 Lab-
worksd. 6 FAF BT B 09 & 5N S B 3 LEh & A K B E
HoAH .
1.3 it a8 A B8R SR T SPSS17. 0 84k 43 #7 . 2 41
B R R 22 R /Y g 36 40 A 79 20 0908 ) R 1T« A6 38 40
M R T4 £IR
2 % R
2.1 iR A e AR RATEAR 1.0 W/
em’ RN 1 MHz, 58 S5 (8] Jy 30 s i) 20 Jifd i 77 76 R i
(93.83%) . I L SO P R RS S HU(ER D).

F* 1 AERERAEX 5 REHARE PC3

FERENFIE(2=06)

A R (] As70 am (TS HIER D
0s 0.58340.058 100. 00
30 s 0.54740. 047 93. 83
60 s 0.50240. 045 86. 10
90 s 0.28840.060 49, 40
180 s 0.27340.055 46. 83

2.2 AHMEFRGEIEEE T BAEE  BORWE Dy 15X 107 4/
BT RLAR S A 3 ) o BRI BLIE 1.

B 1 BERBEERF(100)

2.3 STRD ) S A6 X A S IR A PC-3 RysZ R [R5 A
B SO E F AR 24 hJg . ) MTT 340 % B, 4% 5206 4 7 4
MG RS X A 2 RIS E X (P>0.05 , L3k 2,
F2 AEAREMRCEXTETSRESR PC-3 8
FEREREZMW(n=06,%)

I ) Aszo mm (TE5) 775 26 (00)
0 0.56540.033 100. 00
10 0.55240.021 97.70
20 0.554740.025 98.05
40 0.5384+0.018 95.22
80 0.52140.022 92.21
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2.4 iR IR RO R TS0 B A i PC-3 BysE e SR A
T 7 A S ] 43 1) R BROAS () 590 2 A 0 4 MTT 350
A5 2H 48 B 1 A2 T 220 0 O BB A A (10 L) 21 A B A TR
FH93. 25 %0 B A + I (20 L) A P A AR IS R N 93. 17 %,
A+ O (40 p L) 4 R AN AE TG FE o 89. 58 %6, #H A + fi iy
(80 L) 20 v 4l ff 4 15 38 g 65. 36 %, 5 % BE 41 AH L 48 75 -+
8.(80 L) 4 W B 5% ma 40 g PC-3 BYFETE 2R L 3k A 2 3L [H 5 Y Y
KAt

2.5 MERAIGOISLIE M ERIAE L A0 E A S A
T L )5 B 0 WA T WL, T DL X B4 TS 9 o 2Rk L T Sk
I 0 AR U R IK L R O R & A L R B R 2
TG 0 B — 5 R e e R R A R WA 2,

T a R BRZE 5 b ol A5 4 AR -0 (10 w1 +TK A p) W s
P IR O (20 L)+ TR pg) 4 5d 8 75 6 IR - 0 (40 )
+ TK( pg)4.

2 RAERMEVBRERRE PC3 HMERLRIE
& W (X100)

2.5 RAEBCA RO Y S X A IS YR e R R AE A R R
1.0 W/em® Jii A 1 MHz, 5@ 45 IR 30 s S5 40 F 5% Je 40 g
48 h J5 FI MTTT 300t 4% 20 40 i 1) 7 16 28 0y - X R 20 100 % 5 8
PO (10 L2 93, 23%0 0. 16 % 5 # 75 -+ 0 (20p 1) 4
93.01% 40. 0854 s # FF + L (40 L) 2 87.59% £0.15%,
S HAM L ERTGEHF T X (P>0.05), WHITESE R
B A T B R s R 0 S 200 M A 2 K G I S BT AR
2.6 Western blot ¥l TK FEH I EE Y 72 h 5B H +
W (20 pl) 4 TR pgd) 4 30k (40 pl) + TKA pg)
Hiy TK EEARSU B & THMAEH. ERAERITFEEXL
(P<C0. 05) , T 1% 75 20 Z [A] 4] 4f L AE 23 53 O (0. 85 0. 05),
(0.8340.02), W2 WL 2 F LG it B L (P>0.05), L
3.

1 2 3 ¢
Tk TN 05X 10°

B -actin e e 42X 10°
el R L2 A RO (10 pL) + TK(L pg),3 gl A+
B (20 plo + TK(L pg) o4 A8 + G0 (40 L) + TKA pg).
B 3 Western blot #ill] TK E AR KIE

3 3 i

AT AR AT WE T S BUHE A5 AT 4 B DNA 75 15 57 20 g A 44
PN A B B T e B T HE AL o) 3 B D0 o AR SR AR
f1 88 7 902 T IR Rl 3 R TR0 5 7 A G s AR AN AL B 2 0z Tt 24
JiE M 4 30 35 P 494 5 PR AT LA e 0 2R A L A ) Tk 2 LA
P DT 225 28] 418 1 22 DR 4 e B ) P RS 30 0 H B9 . BRFEBIFSE
B 8 P O 3 R ) RE A6 S 30 I A 1% 2 DN O 7 i IR A 2R
1S A\ B TE L R A 0 IR B P S o P TR 3 5 A R
— P A% T B 5 O 4 L AT O R DNA T 41 i #) 5%
Pedg T — R ik PRV A ARSI S IESE T X —
S AT PR R R 0 O SRR B Ik S UL AR S A B s
R B IR 20 s HUBE LGRS - AN 0 TR 285 445 4 7T DL RN AN 45

B R — 1 /NFL L R SRTRR Y 3k R S BN A
PERA @3

HRTE AR EN, R AMSEMEN 1~2 MHz, 78RR
0.5~2.0 W/cm® ] 4 # #4 Jik b 5 %8 IR S8006 vl DL BA 8 41 ik
FE R % e AH 2 s A0 AR F TR ml gE 2 = A VAR T e AR
SN X BN K AT RE N ARGV — i
AHIFFE % T %t PC-3 40 8 % 1 JC WA 2 100 441 A B o 75 e R S
B, ST 56 S B 2 R P e R A I ) A K % e T R O 3 T K
20 0 A 77 R S R T AR s B — s R R e L ek R
JC U AR Ak T BE R TR S R R 7 A A 7 LSO R )
A [ B 8 P B BB SRR BT 0 ok B R R R B — B 9 T
Bl o 500 5 200 W ) B8 A R, 7 A 0 T 46 A 7 L KR X 4T
TP TG W S A I R S DR A B Y . SR 24 4 T I () 2 K
B e G 3 — 2 T B L 20 R SR AR A A R Y
Tl o ol 3 5 400 O ) 0% B8 U0 7 A OB 1 1 R L RO 5 3
M FE T o DT 5% I SR o AR O s AR . Miller 1l Quddus™! i
FH#EFE (1.5 MH2) 38 I8 AT 2 Yol 75 1 52 7 Optison il i ki
pGFEP [ Sh 55 3% 1) B0 2 22 J2 400 , 48 h J5 2 37 28 40 304
BN 3. T R Y R H AN ST T R K28, 6% . A LG U
R, 2R 1 MHz R85 2 ] R 30 s 95 ot A7 48 M8 24 1
T N 1.5 X 107 /mL, AT 80 pL I, 41 i Y 46T R &4
35% , He K T SE B e (W AN (B s T AR R 20~40 L B, ] 35 20
oF 411 1) 953 493 B B A A3 b B g B e R R R AR A 2 30T B ) 1A
PN Bt % B B0 5 T LG Y J A M B TR R R R .48 h R A AL AR
F7 3T K 85 %6 LA b o 48 78 3 — J7 5 T 42 0 410 40 A ) ik PR 4 e
R KSR A T RO RCR L B BT A4 R M

Zi LR ERENBAESHT. *&rnw@ﬁ%ﬁuﬁmzﬁ
AR Y B A HSV FTK 4 K 33k i 4 I g 1 35
A0 1A T FE AL ST IR AR A
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DU s B R MBI IS 0 B I s 2 i 7 A ) 8 T PR 3 T S SR
B Fib, G Fib.D-D 5 AP ) 2 BUA G I PR A 1M 3% Fib .
D-D 5] KW AP 155 15 A BE
3.2 AP W5 58S 7/SIRS (936 %  Wrobleski 25 & 3
T JE B 20 232 4 I U S e o R 2 2 v U R ) A A
JE BB A OB Z R A 4 40K I F- 40 TNFa IL-1 48, )k
T SR AR 200 L 0 9% A & 800G SR M SR [ B A0 A PR & A
SN S A 58 A B B BRI . MAP I sy 38 48 1 I 17 4
B g6 SRR 3R T T AE SAP B 20 i PR 1 3 B R GOKE
Wk SIRS, XML R 1 5 18 . it SAP €& & —Fl 42 & R4

SAP 5| %& SIRS. il b 25 £ | R 1 g A% BEL 45 J 181 1 3 2
R B Sy RE Bl 553 5 S B 3E N TR R A AL L e A ] 1 1, SR
J& AP B FH B I RAER B AL R R R 5 Y Uk B
A » I Ao G B BRT S DA st B R I 1Y 400 i IR R A I A R A T
HEMIAEZAL . AR LI SIRS 41 PT.INR,Fib,D-D
54k SIRS 41 18 3% Jt = » SIRS M FF 7 5 & Jt MAP [ SAP ¥4k
B YT o R BB AE AP SR Y R YT 7 P R B B A 41 i I
TR A R O O A BT B kO T A T AR B A T M
fekrdEw m B, A4 YR b MAP 41 SIRS FEZR Y 9. 1% (2/
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B & A7 FE I SIRS T H B 1% % Ak . & &y SAP, i 8 MODS
5 MOF £ 2501, 24 % b B H JF A7 AU T 3. 2 L E K,

A B 5T SIRS 41459k SIRS 41 MOF % A4 &, B4t %
2 RA G R L (P<<0.01) ; MOF 41 f1dE MOF 41 #E If £F %
FE4R L3, PTINR Fib J D-D #E 41 (8] ¥ 22 5 F G it 2 5 s
QG FET R B ¥ & A FE A SIRS (1 MOF 41, AP 1y
FET: 5 H I JhE i & HE A AR R G &R E 2002~ 2009 45 AH 56 3C
Wk R IE 119 900 5] AP v, FET-HK 24 7). ¥ kA T AP £ SIRS H
B KRR B B3 L AT LUE Y SIRS £E AP i b (1) 8 24
A, SIRS AT 4 g K AP S ™ 0 R i L TUJE 0 — A 8 3 L 5
B4 HR . B T7E SAP th SIRS (i & 4= R 0] & 35 84. 6% , £
FEAMEXF 95% . W £E SIRS 41 #H MODS %k t4E R H A& i
DL SIRS 2 Wi i F FE b Ot i i i R 2 N RE D
4 SIRS 12 Wi bRt 5 BE i -4F %5 16 br A W0 XS AP J8 38 e 0 3E 17
AW, HAEE L.

45 BTk .Fib.D-D 78 AP B 2 76 SAP i B 7

W U5 F SIRS 2 Wi b e H 0T AP £ 5 0 T 19 SR, AR BF 5% v R
FHBE I - 27 % 46 A7 Fib D-D W G SIRS 2 Wi ks o I R 5 FH
RV 5 AE TR AE MR B2 W A R A B8 R o A )
AP B AE I AR R AR 4R e AP TS O A A
FF HI W AP B3 G006 200K 25 I I B 25038 1 00 B 1 4] 1
MYIREZEAL S 45 SIRS, B SAP B MG .
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