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78 A5 JE m p wk 3t SW-480 AR KRG 1ER

N4&FL,KE OHLERALF B, &EE,B K
(L BT R AR 0 52 BT IR A% R 2 BROEHT, T W% 710062)

ME.£A 1.1 MHz,0. 9 W/cm®> B R F , 4

S wpobk 3t 4K SF 3% R 49 AR A 4 BB SW-480 # 47

FRLE, B2 B MTT)#%.PLHO & EEF 5k RBABBY A2 #H )ik 6 T i
FEHRFREo I RAN BB ZHGER, SRR bk RBBAT BHRYG . BF b
shob AL 2 30 s £ 5| & SW-480 e S M B AL L ,90s AFGRBMPEALAM AR REHERE
BB R RO ER, AP BRRRAGERAmE; FREMANAE30s 20s EMmmp
EAPRATHIE RFRBIBERIHRIGRAENS T TRALASH BB ATHER,

X & R:ABF; bk ;SW-480; W4
FESAE.Q274 X ERIEAG A

I Pp 8k (Hematoporphyrin derivatives , HpD) &
HMEYR - X XEN  ERAEMBARAFRE
R MK M 1961 4E Lipson ¥ 45 F HpD &4 )¢
BRBiIGITWEEBED 1975 4 Weishaupt H KRR
# ¥ 3) 71 14 57 (Photodynamic Therapy ,PDT) E 4,
B P A0 9T 38 7E 06 0TS 1 P ok 6 BT B R LB B
WHIRKRNASEFEAET KEMR. & TRERE
FELEVWHEERASR, L PDT 3B FRIT F&
BEBUMMBE MZAGEBR, B RKEKIHF
BIER 4 PDT 36 R A5 B 52 B R . 20 42 90
ERVIFHX B AT MOPKIRTHREETER,
S, BEFNDYRACARAERBRNOTE
UHTERGBEETFRTERAAN IR ETAL.
BF 5T o AR R UM 75 WS 1 Ab ok X e R B A A E
A, B 4R 5 A 35 ) % 57 ¥ (Sonodynamic Therapy,
SDTOY!~4, SDT R MEFEL MITL RS,
BNEERELIRAARES S HMA R HEH
% B (in photofrin, SR bk 4 9 ATX-70 %), 5t
ARBABRORGERUHBETHR, £33
SDT WMBERSAREYRASEASHER
EEAEX BHBAASEARGHHCE, A% SDT
HBOARESFTAMRANLD . ZAXBRARE
1.1 MHz, 38X 0.9 W/cm? B B2 M MTT
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¥ .PLHO33342 AN ER AL S , HRKEREE
75 W7 I o R B A B 3R B9 N 45 i o 40 B SW-480
AGHARATEIRESETURMRIBLE,
] Yy 75 3 Jy 4 57 ¥k B0 Al PR b R BUR B4 .

1 #EE5FE

1.1 # M
1.L1.1 @ B AMBHAKRSW-480 hFNEE
KEREE, ARBFTERSEN 10%/M 1FE K
RPMI1640(Hyclone) § 3z & 4, % 37°C 5%CO, &k
MAMAESWCO, BE DR,
1.1.2 & # MTT Fim bk K Sigma 2 F
(7= & % F PBS(0. 1 mol/L,pH=7.2~7. ),
EREWREDHNY 1 mg/mL M 5 mg/mL, & X
BRERSEFEAE, PI,HO33342 %X R it
MBREFHFBRESTFHLIRENIEX,
1.2 BARHER
BERESKEAREME KRN HAEERAF
TH,. I EB KB EN 1.1 MHz, Iy R 7]
FRHARENEARCAEREE 2N FEW
FER, TRABRPKBEALZC;XRAKNS
BRRABEK.

BB :-EXARMN ¥R L FHWA (39870240 ; K E B W ¥ BB THWHH WA
EXRMA - NESRQSTHB, BRALAKA BREMER M HE SLE  AEAREDETR.
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1.3 F &%

1.3.1 MTT #% ZR&XMRA.Mmbwk4A HpD
#A) A AU B a4 (U+HpD 4) . B
i F A B SW-480 41 H1,0. 25 % BEBE 1L,
NaCl ## % 3 915 20 4~ 3 1X10° cells/mL . %F F8
AR U SW-480 41 B ¥, HpD A&
SW-480 41 i & ¥ A1 i ob ok, A AT B LR, U A
B SW-480 4 & B ; U+HpD A —E B ARER
BMARES, 8 R AT P mA mobsk, F A WKE
X 0.1 mg/mL,ZEMAEHEN 1.1 MHz, @ = 3R B
ROIW/em MWBEREPHTLRB. UAMUL
HpD 4 i 7= M et | 4 %) % 15, 30, 60,90,120,150,
180s, AR ERAMMAMBERERT 96 LIk, &
12A48A, S MA 0.1 mL 44K BB 0. 01 mL
MTT B8, FCO. MEABE14h 5, E4CTU
4 000 rpm B.L> 30 min,/MNORF L HE, BALMA
0.2 mL — H & ¥ M, A TECAN A-2082 RUN-
RISE M5 {{ & WX BE (A) i . 38 7 X A M
MM SW-480 W ARGEQ L RAWCEM/H
4% 6 BE 18 X 100%)0™, 3 ) F SSPS 8% 44 # 17
BHHFRTESH. EEXEREE BHITZ2ER
L3 38

1.3.2 fmMHESMEAALK SW-480 41 M £
FTRERRF FTREFERDAKRDEILCEN, LR
ERSAHRTHEALR, RASHAREMBITIEM,
223 8 h 54 Bt 4T H-E ¥ 45 f1 PI,HO33342
WERE  FEXEEUERREBRET HEA
MESZEHRe /I RE.

2 & R

2.1 BEMRAGESRRMNANXR
ARMERARS AMERER - FLRAR

ARABHEES AERKMEX,KBBFRSHN
¥y=0. 091 4z *%*°(R?=0. 931 5, p<<0. 01), y=0.
000 1z*—0. 002 72°+0. 021 522—0. 069 3z4-0. 136
2(R*=0.957 2,p<<0.01), XH4A A& % ,HpD
HAMU A 15~120s,U+HpD 4 15 s AL HIH A &
iR, U4 150s M 180s W ABABMNNF U+
HpD A # 30,60 s; U+HpD % 3£ % 4 b & & 55 4k
Bt E R, A EZEW R, ELER s 5L
AU, 01 W 7S + i Ob bk 4k BB Xt SW-480 A A
BB RAGREN ARELRERS,RR ML B
&) %§ SW-480 48 i i) A 45 %8 i A 61, 30 71 60 s b 3
B XT B RGN 59%,90 s J& 120 s it % 5 %
H69%,150s K 68%,180s Bt 71 % . ED WS
RUBR, EFARLENEZRBE., Nk, RN
NT2ELR, RARNEEZRALSDEXNFR
HEHNEAENERBERJTTRR(E L, &
). ANRFTLUBH O BESELBARNELRES
EHBEONREMIIHAZRBEE. 1 ERU
+HpD HAL B[] 7 90 s 9 A {5 %+ A .HpD
AR ARt E N 15,30,60s B A N E R AR
BEXBE, M54 120,150,180 1 A HWE
RABE. R2BRUALEBEY 150s 89 A&
5% 4 .HpD 4 X 4b 3 o /) y 15,30, 60,90,120
SHABEMERHABREE,E U A4 180 s
MABEMNERASE,HUAnt@El 15~120s 1
EABNEZRABE. BULELHTH, EHR
LL1MHz, ERXHN 0.9 W/em* LR EZH4TF,U+
HpD 4t #et [ 90 s AT RRB R N BB RGEF .
2.2 ARERARESHRTL
BXRAMARH-E LG, EXETTR, 0
W4 HpD A.U 4 15~120 s &t H & #1 U+HpD
HAISsHEBHAKRY B E K IEFEMMSW-4804A

M1 LSD AWK U+HpD AFFAEMEAERNBHIELR
Tab.1 The result of significance of difference in U HpD groups tested by LSD method

mEeE/s  OXR 1L 7k 15 s 30s 60s 90 s 120 s 150 s
180 0.0003** 00,0003 0.0003"° 0.001"* 0.000 3** 0. 438 0. 455 0.311
150 0.0003"* 0.0003*° 0.000 3""* 0.013" 0.011° 0.811 0.788
120 0.000 3**  0.0003*° 0,000 3""* 0.006"* 0.005** 0.976
90 0.0003* 0.0003""  0.0003"" 0.006" * 0.005"*

60 0.000 3%  0.0003*°  0.000 3** 0. 952
30 0.000 3**  0.0003"°  0.0003""*
15 0.014* 0. 843
i P s 0.022°
.« ErL¥ *» x ERABRE¥
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%2 LSD ZRR UARGELEBEHEZRIEREER
Tab. 2 The result of significance of difference in U groups tested by LSD method

shEetE /s O XfHR JilL 15s 30s 60 s 90s 120 s 150 s
180 0.0003** 0.0003"* 0.0003"* 0.0003"° 0.0003"* 0.0003"" 0.0003"" 0. 454
150 0.000 3** 0.0003*" 0.0003"° 0.0003** 0.0003** 0.0003"" 0.0003""

120 0.006" " 0. 038" 0. 056 0. 098 0.921 0. 482
90 0.001"* 0. 015" 0.033" 0. 067 0.679
60 0.009* * 0. 664 0.772 0. 635
30 0.011° 0. 768 0.871
15 0.014" 0. 843
Ji BN S 0.022*
E:» BARFE *x BABRBK

BEARTE,RENZARYGEL, ARBEZE, B
BB, B {- WM ;U 4 150,180 s A WA AR TR
H—EWEEEL HBES U+HpD 4 30s 4
H;ZEU+HpDA 30s XRAT, 2BAKREESE
M. BoramEEs KO BARBEYRRSE
B, KEHRABREY R®RE, 2MH PR H; 60
sEHREMAREERAN, BEXNMERTE, 41
BEYEREER PRABRBREER . WRREE
%390,120 s MW AR SEWAZE . BRTHY
BHBERAEAE LS, KB4 90 IR B, R = kT
E,B0NRCHEEBR%; 150,180 s &b 38 K 40 i &
EFHE . RBERS LNARSBSERLOBE,H
fogn iy B BB A BN ABRN RE”, LRE
S¥MELEREY. M EA . HoD M U 4 15~
120s B AME A LW 5 IE % IF K SW-480
BEF—BGRARMMmA KRR 120 L
F o ) 4k 38 % SW-480 ARG H X B 4, X
— &5 R 5 & 76 8 7 WS M v %k xT S180 4 B R 45
fERmBERS—5"", U 4 150,180 s b #M U
+HpD 4 30,60,90 s 4b A 5 b, ¥ 4 40 a3 B
BEARNACHARES2FE,. B2 A KERKF
AR &% %4, W U+HpD 4 120,150,180 s
MAHE ARZRETERERATHBRE BRR
AREBERIANRFHEN R RIS ERE.
2.3 PI,HO33342, WX X MAMBTHK

PI # HO ¥nT i FH &S e W&, KK a9 H
aamka, KB MET W WX A 40 MRy RE L
KRF  HOgHRa, ARREEE, BE L&
R EH%N;HpD 4. U 4 15~120 s 6B U+
HpD 4 15 s AR B A MR RS 854 T /6, B R
A BRAHEEEEHSER THRE; U 4 150,
180s M U+HpD 4143 30 s WIS WE B,
BERMK,CPEARBEHE PIECAROCGEKN, N

BEEEWHF s U+HpD A4 60s L BIERA
ARFEEOARARBRINE, Rk EEERE XY
B,U-+HpD 4 90 s 4b 3 &9 5 10 40 40 i B2 . 40 IR R
BOaiE B RN EBE 500 L. By
FEEAEROGRE BIARBRABARR;
120s B PRLBERAARKE, XABERBER
M 2 8 K;150,180 s MBI LB
B0 180 s M ABRKEBEENRE, L
BENABREEHNAEBHAARE. REPIA
HO MERGERF T HARKNIFER, AN H+ HO
BEaXABRF WABRBEHNLERENHR Y M
FATAR.PIAARERBHARYIRFTHR, W
ATF_EZHEBARTURBA - ARE EEH
fiE , S0V 4R BB B 4R L e 5 TR B AR R SE M R
HERRTRATUERFAEMAR, B, RS
RER:SEEEFAMML, MOk LB E
BHEAERAE - ERE FEWAKRARTEN, EH
B Ry REHE TR, B RE AR R ARE, 0
2406 afn PR 120 s BATF B AR 7S AL 3B X 40 B TS £E
o 7EAE A 150 s LA b A0 A ol b ok B R R A
(6] Bt Ak 3 o £ i L0 BRLGE W F R R BE B B4 i
35 o B30 400 it B 55 g 9 4% BEE A 5 5 R PT 3L i) 58
FEEME, BN, et M 30s B 90 s HFATHF
RN ESEE . FHARFLRT-EEE AR
e R IE A, T 120 s RE KT LR mME T
MRS AOBER, AT PI ReR2T KEH#AMH
M. BEMEEEAREHOARIBLA, RHRESE
TFTEHEHARE . FRARERBREHRL AR
FRAE .
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4 % - 7 O M Th Wk X SW-480 RIS R 5 4E A

BERRARLEYBARMORGEER., SHR4Y
M, HpD 418 A {E4 B, =8 HpD X 815 #:
EE—F®wW;U 4 15~120s,U+HpD A 15s @ A
HEWMET HoD 4, B8 FEK,U 4 150,180 s
X U+HpD30s LA bof e b A TREBARE, RN
30 s kb ZR R 7% AL SW-480 40 fd B 1% ¥ L T KR A i
BB s IR 90 sA {8 B Z B K H R Oy 8 ] 4k 2% JE
KT8 TR, %0 90 s b7 2 3 45 % 40 I A9 1R 2%
A&,

i H-E 38 % 8% W8 & B0 48 75 MO0 1w ob wk
AGBARMIBRRESZSRGAREHELHR
R, HEEBMERRIARELEER . WEEK. A
Bt B BB 4L 4 B BB R R MR R K HL 2 4 IR K, 9
paFs M R E KR GREmMR.

B &3, U+HpD 3 6% 40 51 A2 49 40 g
R AEEEAMMTT MM A HAELRREH
AELenm. U+HpD 4 90s i A A5 Kb R4
MU+HpD 4P 30s R 60s I AEMZE R MR
B¥%,.M5S4H 120,150,180 s i AEME R R
B BEMAMARMNARATCESETLERY
HEMBETL, REEXANARLE . H—. RN
BARSNE LRARBEEBEESABRTES
b, HEHE TP — &% 5 3 B AL 3 et |
KMEBSHEE R - . RBTHRETCEEEEMAR
MEEEEHTEANERIR RN EKEND TR
HETFERNARAEREHI EERALBEE
ATEHRELARERMAKRA— R AL A RN K
ZHE, FANGIEARAHMEARIHEZEN AR
B RERG K= AELBNRIMME,. B
WEmMO ARG REEMBSEEEREYRER
S BEEHMARBRAGARBRENRG. BT,
ZU+HpD 90s I M BAMRBREE L. W
BRBEEL,

EMEM PILHO DK Kiric#—F RAF
RAMEEERE D HEHTRABLESEK K
EEARZIREPESERME, MAMBAE 150,
180 B s F0 48 75 MI% 1 ob shk 30,60,90 s &b 3R A 40
B 52 O B €8 4% AF Be 40 Bz S 40 | B 6 R R L 40 B
NEUUBRBABRIB-MEBT-ABROE S
FA R R T 7E A RO i ob ok 2% 45 5 48 B A0 HL
] GEAF A A TR 42 . AshushU'* 1% 75 B 95 BF
BERNLBANZHARARZAARB TR
R BRERBEHEFAENSAHUENESRARSE
CERERFEE, BRGNS S ok

W 51 2 40 e 9 1= 5 O 48 O BE 1o G S5 T A6 7 R
B 48 40 b 2R e (R B AR A ks PR B A 7 1 RLA
—EMEX.
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A study of cell killing on SW-480 cancer cells by ultrasound

activate hematopor-phyrin derivatives
LIU Quan-hong',ZHANG Kun',ZHANG Feng-yue!
QI Hao!,SHANG Zhi-yuan?, YIAO Xiao'

(1. College of Life Science,Shaanxi Normal University; 2. Institute of Applied Acoustics,Shaanxi Normal University, Xi'an
710062 ,China)

Abstract; The combined use of ultrasound and HpD were studied at lower frequency of 1. 1 MHz and inten-
sity of 0. 9W/cm?. MTT method ,morphological observation and double-fluos staining method were used to
study the combined killing faculty of ultrasound and HpD to tumor cells according to morphological and
functional variation. HpD has little effort on tumor cells, 30s is the sensitive threshold value when insonat-
ed by ultrasound combined use HpD and 90s is the best period to kill the tumor cells. The damage became
aggravating with time passing. SW-480 cells have apoptosis character during 30 s and 90 s,which indicates
that the mechanism of killing cells has the apoptosis mode when induce the cancer cells to death.

Key words : ultrasound; HpD; SW-480; cancer
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