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Fluorescence microscopic morphology and inhibition rate

studies on apoptosis of osteosarcoma ceUs induced by 153Sm

ZHU Shou—Peng，XIAO Dong，HAN Xiao-Feng

(舶z^DuⅣedicnj凸Z蛔e，Sn曲on 2』5叩7)

Abstract The apopt∞is of os七eosarcoma cell8 treated with irradiatlon by 153Sm

EDTMP was 8tudicd The morphological chaⅡge8 in 08teosarcoma cells were observed

by丑uorescence r11icroscopy．It was found that osteosarconla cells cxp08ed with 153Sm

EDTMP disp】ayed signi矗caⅡt肌clear ffagmentation and marked pyknosis．With thc

proIongatioI上of ob8crving period，the rnembrane bound apoptotic hodies formatioIl

was observed． It sllould bc noted，that wlth the lengtheIlhlg of irradiation time by

153Sm EDTMP，the 1n11ihition rate of uroliferation of osteosarcoma cells iIlcreasc(1

progres8ively．
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l INTRoDUCTIoN

h1 recent ye缸s 153sm—EDTMP(EthylenediarIline tetramethylene phosphonate)has
been used for cliIlical application in patients reqlliring analgesia for pam arising from

djssem血ated skeletal metastasis unresponsive to aⅡappropriate conventional treatment

modahties∽153Sm—EDTMP is e骶ctive not only in aUeviating the pain of dissernjnated

skeletal metastasis，but also in the treatment of recuⅡent painH．But up to date}its

mecha工Lism in the treatment of Dainflll skektal metastasis is stiU u』lknown【引．TheTefbre，

we p缸d attentjon to study apoptosis of osteosarcoma ceⅡs jnduced by¨。Sm EDTMP

with丑uorescence r血croscoDic and i工1hibition rate observations．

2 EXPERIMENTAL METHoDS

2．1 CeU cultllre conditions

A human osteosarcoma ceUⅡne HOS_8603【4J obtained from CeⅡular IIImmnological

Center ofSuzh01l Medjcal CoUege，was harvested and m出ntained in RPMI 1640(GIBCO)

suppkmented with 10％fetal calf serum，100 u／mL peIlicimn，100 pg／mL streptomycin，

7 mmol／L L—glutaⅡⅡne as weU as 5×10_L m01 of 2一mercaptoethanol，whjch was known a8

the comDlete RPMI 1640 medium．The osteosarcoma cells were kept ln an atmosphere

contajllin层5％C02 at 370C and used when in experimentaI growthH CeUs、张re har—

vested from exponeⅡtial．phase mailltenance c111tllre us血g tryps血：versene(o 05％：o．02％)
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treatment of monolayer culture． Thereafter，the osteosarcoma ceUs were washed three

ti工nes with Ca十+and Mg十+free Hanks s01ution．S蚰ple ceⅡsuspension was prepared
with compIete RPMI 1640 medim and the ceUs were counted using a hemocytometer
F血auy，the suspension was adjusted to a concentration of 2×106 ceus／mL
Radioactive and chernjcal口ure 153Sm—EDTMP was used in tks studv． The os—

teos缸coma cells suspensions at 2×106 ceUs／mL was added to lmL of 1 53Sm EDTMP
solution with a radjoactivity of 3 7×102kBq／mL in complete RPMI 1640 nledium iTl a

5％C02 at 370C for 3，6，9，12 and 24h

2．2 Fluorescence IIlicroscopic observation

The osteosarcoma ceUs were sus口ended m com口lete RPMI 1640 me出um to forIn

suspension at 2×106ceus／n1L，Then 1 rnL of the ceⅡsuspension was added to 24一weu

n讧crotitrationplate lIrLIJ of¨3SIn—EDTMP with radioactivitv of 3 7×102 kBq／mI．als()

in complete RPMI 1640 medi眦was added to each experimental well To control wells，
oIllv 1Ⅱ山RPMI 1640 meditIm was added．The mjcrotitration Dlate was then incubated

in 5％CO 2 at 370 f0T di圩brent periods．After irradjation with 1¨Sm for different intervals，

the osteosarcoma cells were harvested．and washed 5“mes with Hanks s01ution in order

to remove the fTee radioactivitv of 153Sm—EDTMP．After a whjle．the osteosarcoma ceUs

were suspended in hypotonic nuorescent solution whjch consists of 50 mg／n1L pv“山ne

io dide and 0．1％sodium acetate as weU as 0 1％triton X。100吲．in order to examjlle the

morphology of nuclej of osteos盯coma ceⅡ5

2．3 Inhibition rate of proliferation

The inhjbition rate of Droliferation of osteosarcoma ceUs after inte皿al irradiation

with 130Sm—EDTMP was measured bv MTT assav川 1 n1L of osteosarcoma ce儿sus—

pension at 2×10。ceUs／InL was added to 24一weU sterile microtitration plate．Then 1 mL

of 153Sm—EDTMP with radioactivity of 3 7×102kBq／rnL also in compIete RPMI 1640

medill工n was added to each exDeriment“well．工b control weUs．oIllv 1 Tr山RPMI 1640

medi呦was added Thereaner．the rnicrotitration D1ates were majntajned at 37。C in a
hⅢ11idi6ed atmosphere contaillinz 5％C02 for 3，6，9，12 and 24h．After inte丌la】irradi

ation with 153Sm—EDTMP for difrerent intervals．the osteosarcoma ceUs were harvested

and washed with Hard(s s01ution．CeU suspension was adjusted to 5×105 ceUs／mL and

put to 55一weⅡElisa nⅡcroplate of a volume of 100“L／weU．Then 10“L of MTT s01ution

(5 mg／mL in sterde PBS，丘1tered through a o．22pm mter)was added and the nⅡcroplate
was incubated in 5％C02 atmosphere at 370 for 4h．FinaUy 100pL of SDS was added

to each weU and the rnjcroplate was incubated over njght The absorbance(A 1 was

measllred on DC．3022A EIa5a Injcroplate reader at wave王ength of 540 nm．
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T8ble 1 Thc inhibition rate of prolifcration in ostc08arcoma cellS aner interIlalirradi“ion with

153Sm_EDTMP for di船rentIntervak

Tlme／h———瓦i雨—————]盯丽习面丽丽· Inhibition rate／％

1)p<0 05，(2)p<0 01，【3)Ⅳ=5

4 DISCUSSIoN

Our previous study provided strong evidence that osteosarcoma ceUs under、Ⅳent

apoptosis when they enc011Ilteredl53Sm_EDTMP The internucleosomal fr醒mentation of

DNA in osteos缸coma ceUs，whjclI reslllted in a ladder type pattern comprision 180～200

base p缸r intervals in agarose gd electrophoresispJ． The mjcroautoradiographic study

showed that 153Sm c01lld perrrleate through ceU membrane and displayed membrane—

seeking condensation in osteosarcoma cem． Thereafter，153Sm collld be pha臣ocvtized
and distributed in cytoplasm and nudeus抽the form of phagosome．At the same“me，
the membra丑e_b0llnd apoptotic bodies were obserVedH．In the present stud y1 the ap。p—

totic ch越lges in these ceⅡs displ∞，ed signjacant nuckar fragmentation aIld marked py—

knosis in nuclei，as weU as apoptotic bodies fbrmation、Ⅳere observed by fluorescence

rnjcroscopy．王ksults indicated that the progression of apoptosis iIl osteosarcoma ceUs in—

duced by 153sm．EDTMP was detpendent∞l the 153sm exposllre time It should be noted，
w王Iile osteosarcoma ceUs、阳re intemaUy iⅡadiated with 153Sm，the ap叩totic cll aTlges in

these ceUs showed，that the血ternucleosomal fragmentation of DNA m osteasarcoma

ceⅡs resulted in a ladder type pattem comprision 180 base pair iIltervals in agarose gel

electrophoresis．01lr study访dicated that progression of apoptosis of osteosarcoma ceⅡs

by 153Sm_EDTMP was dependent on the
1
53Sm exposure time．At the same ti工ne，the in—

hjbition rate of ceu proliferation was also elevated with prolongation of 153Sm irradiati 0Il

time
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