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ARRFEER T 5 SRR (Hela cell line) SR IEHHAMT - BRETRIE HEKSHBIINE BB GTBURE  =2 -
EEER o BERERIT (15 pom)  SBIMMAIER < B B - PR ML BAZBR UK Hela cell HhitFIESE - AR
HEAIEEFRESR T IUBIE » B2 v 543 (0305 Gy) e - IEHSMIIRE - LR Er =L,
K BMP R R - MR FORSRL T H BRI ML R T EARE - SREN - BEREk e+
FEIESS Hela cell 89 50% - A2 MK EZERRIES Hela cell 7Y 599 » BREVGEEAMINE - IR IR - HAE
R » 55 * Helacell (183%) ~ BHEMIE (172%) ~ EEMIEEZLIK (154%) - ERIEKE -
{ERIGETRRATIUMING - AU AR AMATE LR - AL TEB R E D > BRZkE TN
BRI - R B4R E - TERERERTT - BIFRERI T ATEsE BMP SRR -
ACBIEGASN T E AR - LRI BH] - TR RmTAD  9kER T HES Hela
cell ~ B R BB MR B AR AT SR AOBURIE - (REEYAL - Hela cell HZSkER FIUEI SR
M - R IRE R ATS [REA S E e ALK -

PR - BRE 0 FOKkE - BENER - EHIeEE - [EY

IR A FH NG EE 2 AT B
SECCEAREAE (1995-2006) FfE+KIERC B - £
NIRRT < BB —ALl1]» BR T AR R CR b R A e
RZZHREEN  INEEBIREEAN S LS REE
FEYRE R EYE - HAT - BRERENERERE S R
HZIRASEIFIG « /L2295 (chemotherapy ) ~ R8T
159 (radiotherapy ) BUfE & Ll S TEIGIEIER - Hrb >
FRPA B BEET DA R S SRt - IRl » TR IR
BAREZEHEHMIEIET - W5 EHEE (bone
marrow failure ) [2 - 4] » EAEWEARERE © ek

HH Rk~ FEIMPFA (hematopoiesis ) K - BAEZ,
e ERANE] - BRSBTS B R T
SEEERF (gastrointestinal syndrome ) [5 - 715 » R, »
AN{rT RS S TE A P B AR 15 R B R v
EEAURRE - ) - SRS S R e AT DNA
L BRI R - Bl ILE DNA BE
I - (5D DNA SR BUREEMIMEC - B TS
SRS R G BERE T B AE WIS - T R
EPGRE (radiosensitizers) » DUEHE DNA {55
DNA ZEIERM - FT— ARSI AR

HAEHE: MEEE
WAL BIEEASE BRI BAEYRIEGR
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2 E A AE Tl B (A A LR AR - AR
i > ERIATHE A SR 5 18 JOR1 2 P 35 FR L2252
{ o
ethanol)-2-Nitroimidazole] & buthionine sulfoxine %} » &
M > Feegeyy (10 : FERE-2-RERER]) EARIEM -
£V 5 B MM AT 4 B IR M
(hematopoietic ) BEELEME (stromal ) ZFRPAEEFAANG -
M PE MR AT SZ R PBGRIRE - Mo a I EkAie
[9] » DAMERFIMARHYIEH THRE - A BB E R
ZERPHAE (mesenchimal stem cells) 18I ATk B #HfE
EAfRAGHINESS - DURBLIMER /- fb R AR R AIBERER(10]
Hep o BHIEAT B E JoBafii (osteoprogenitor cell) *
BB (osteoblast) R & #HE (osteoclast) =48 &
BEMBCERTE A EREENEYLEL
Bl > DIERF B RS & EERU5RE - Cbfa (Core binding factor
alpha) ' B REZEA-ZE  (Bone Morphogenic Protein;
BMP ) %[RRI 75 2% & M i o3 fh B B TR 2 A i
(osteoprogenitor cell ) » HHr > FiEE—EEkAT » €2
ERFBFZYIERA[11-13] - T E RELE F sk
BE R A RA14-16) - BLE BRI AERR T
FERFEFE © osteocalcin(F#538) ~  osteopontin(i 2
F)5 ALP(Alkaline Phosphatase: i BisHE)< - Hib
L ALP W] EBIERERRAER - H I REAHERET) -
A ERIE IR (surface plasmon resonance

band) 2 I RATES 520 nm(18] - LI K B2 HE
IR 1i[19-20] (BN © G211 e
RERET22]) R e MIRERIRET (23] 25 - AWFFREERTS
SRR « HELRIEE (specific surface area) Fs
JFF i SR TR A CERE Rk - BRaTEE
IMAEEINE - &R R B et seoke s
AR - WA - DUREER SIS E (Reverse
Transcriptase-Polymerase Chain Reaction; RT-PCR ) 2 /5=
] BMP RUERIRI & » SRS IR E TR B
MR MG R - WL AR SRS I8 BN
FE - HETERET H T petsg -

misonidazole [1-(alpha-methoxymethyl

R

MRS = SR T

A. Hela cell £%%& : B a MEM ( Alpha Modification of
Eagles Medium ) » #5011 10% RURGAFINGE - EEGHGAS
TZHKA (~20nm) 15 ppm FEHE - FLAEEEE Hela cell (]
MR 1x104/cm2) »

B EBEAIAEE R © BUINE(C5TBL/6 mice)fke B
B EERERIERS - BN 10%ZEEH 5 min - BIEREEE
BRI M - fEA 23 5% & 5E filt BL HPSS

( HEPES-buffered Physiological Salt Solution; GIBCO

Industries, Inc., USA) B BEMERVEBEMHS © F it
7 BREMIMGHRE S 1x104/cm2)L, @ MEM medium
(GIBCO Industries, Inc., USA)EEE - WEhIA 10% BINE4H
IMyEEE 10-8 M #Y Dex (dexamethasone) &g » E EHH 5
IAZKA (15 ppm) BRER CATRRMHRIINAZORSE) -

C. [ M AR « IAEAEME (&
PUERIA) - BeC % > B Buffy coat ZEELET » A
Ficoll-Paque 87| (Amersham Biosciences, USA) BE(»
Doy BEBERZAIN - i Db e n BN (HERRZE
1x104 /em2) LA RPMI (Roswell Park Memorial Institute )
1640 medium 522> & 10% AIFAARIE EE 25ng/mL #Y
M-CSF (Macrophage Colony Stimulating Factor) &
B S InAGA S (15 ppm) BRER CEERAHHRIIA
R °
TREBAEZEH

KEARR . k< (SD TECH, R.O.C.) ¥A¥R(E
RYRTE - DLsESMR- AT RO 5306 ta8E (Thermo Fisher
Scientific Inc. USA ) & 520 nm 5z 2 W HEAE » HRILEYE
R I - YR o AR AR

IAZRSE (15 ppm) A EAHfEsEEEF 1K
% - WEEMHRAf - A Phosphate buffer solution (PBS) »
LA 3000 rpm EfCs 5 min » BHRILDER 5 K (REREB—
R ETEH - MBERACHE O IR - 1 Ease s
EIRTE > DU YRR ERHIELE 520 nm FIBOLAE - Arilicee
HOMMAIA 1000 1 L 8Tk - LIFERE (DIAX 900,
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Heidolph, Inc., Germany ) ¥9E % - MHEFHIEDE
R (22 B ERdn ) IR 520 nm BT EAE - TS 2 (8
B ERNERAE S E -

MpAEC G

FEEEiEE R - DL PBS WUEEEREEERIR -
A HHREEC HeP(Annexin V-FITV apoptosis detection kit;
Strong Biotech Co., R.0.C.) > 4% 5 min - EE&YCEEIREE T
B RIEESR -

EEHERE
g 10 R B ML EERIEE 5
- RBREER% - Dl B a4 (alkaline
phosphatase; SIGMA -Aldrich Co., USA) ¥&t& 30 min (&5
R e ER IR ARG - PR RO RL ) - BEEEDIINA
Trypsin (0.1% )ZEFFERE » 8 3 min % » FFREHTART =
AORIIER B TRE - IR — RN - BRI 5T
100 {EAIA RS B R E T ot -
BEREE
AIEAEETE 20 K& - KRB - DI RAL
(Alizarin red) 428 5 min = ‘BHERTRTEE - AIREELE
PGLEAL L - ARAL PR mT L B AR AR P & -
HERFH T

A. WM FERZ R AR A -

AR R 3 K% - LUPBS ik 3 K » A RNA
ZFHGGRIZEEL RNA » K2EELZ. RNA VKFERA-80°C kA
fii e -

B. SEEERTR S My $H [ E (Reverse Transteription
Polymerase Chain Reaction, RT-PCR) :
OB RN ZERN % RNA - 1T SO E - )
PSR E IR S e S k.. cDNA fAUK = 5 | F-(primer)
RIS

GADPH - Upper primer 5 ACT TTG TCA AGC
TCA AGC TCA TTT CC3 #1 Lower primer 5 TGC
AGC GAA CTT TAT TGA TG3'

BMP - Upper primer 5" ACA CCT GGG TTC TCC
TCT AA3"  HI Lower primer 5 GGG AAA CAG TAG

TTT CCA GC3' REMHESERESER © 94 CHIRE T

3574  $E 94 CRURE T 308 - 56 'C 30

e 72°C 407 ZIRAE T2 CHIBRE T
5574 SERGTHE » MEREE 25C - 1

EYIINA ethidium bromide FIFEZEIBQ %)HETTEIK » &~

BRAEE AR -

MEt

Fisk 2 Bny BB DA e fE L A e

Student's t test EITHEET 3T © HEHERIE p

e AT LRz -

1 cycle
£ 30 cycle »

1 cycle °

RRZCIR 0l L
/N2 0.05 B

LIPS

MfERASEARNE

a%cAksE (15 ppm) i PBS E¥EIR » HEELHETER
HFKEIRELLRAIE 1-A FR - /SRR » £k
£ 3000 rpm ZFEH TEEC 5 min FRAGIEITRE L - K
It A EFEE TR RS - JREIF] ek vl
MM EA R TR B - HEA) » BB — 5B
#ife ERHR - ERkEaERORE (8 1-B-C-
D) » BRI S EHE BER - AECTHE I
HEKERAECEW - B 1-E 8x  EAHRRIAH
HH (3x105) T - M EEALER B EBERti (EH )
KSR IS 25.8+1.8 K 30.614.3 g T
Hela cells BIES 51.9%4.8 1 g - FHEEAZS KA LEDR -
Hela cell BZOKEHIRRILE A IEFE P <0.05) -
MOREC KR

Hela cells DA 15 ppm ZkE B ES & 1 K% »

Pl 5348 (085 Gy) IR - BEX - DURREC
GuRIget - FatAECRE - Ba LR sE M
MEELCIER - EASRANE 2-A - 2-B FoR > BERARAEES
KRB AT BRI - BMATKE M
fERL 2HE N E - HHEBRFFZ A/ NS - 5340
FH(E 2-OFFREUT - ZOKRES R MECEE
(61.78+4.76/100 cells)BHER KA RIRZS KSR BERE
(33.844.3/100 cells Y(P<0.05) » DA 4EEREE R » Hela cells
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BAFOKRE - ARSI B EALEK
ERE BRI/ A AR DARRE SR 3 SEfE 4) -
B RERa T

B BERIIE T LR S AR (B RS
1) - BT BEAENERIEARETGRER
SUECEE N - SO R TR B - K&
BHEE L ALP - DIFIEHERRAER - ATLULRERTA
ELBIRGSET - FTBME S B AT L2 S5 10 - i
Hhk R (8 SER - ERIMEEREATRE  RHE

MR (ALP). MELSR - 2RI LERRE - #E8R

HRER  RIMEERIH (0 <0.05) - FFSEE MR
SEEERARRA AR - B - SO E AR
BREOGZIIVE  MERGR(E o) - HillEE
WAFOKE - WA %4 5 (Bone formation) > X
i - SRRz iR IR - EERE S & 2 2
] -
BRI

RS EHERRTENZE &7
FERETNE IR A SRS - A BMP ERZ
RIL > MRS SR B A BE R
FRFkE A REE BRI LZRETT - AR » &
NG BRERINE » SRR HEAST - A BMP (2 K
REU MR A S SHEK -

=
REEFT Hela cells BEAZUKERERMNIEREH
(8 1) FIRIEFE AR 2 £ - SRl SURMFEaH: -
HIFRERAR 1.9 nm) HFFIRFT AVNEREA - 34T
AHAREEE S ARSI E - BRER - Bl
o ZKERmAERIER LB EE &1 FE
b FREFERL NI s B R B ALE[24]
FHMEAECK - MENSEEE/E S5
Annxin VA5 & 0 #5 B Annxin ViR 7 | fluorescein
isothiocyanate (FITC) #>EW1E » RIS IR RIS
B8 Annxin V-FITCHE &% » BIRT{ERERSEE MBS EA

mill

UMM RTREH 2 B (B2-A) - [z » FRFELZ AN -
RN E B - AR AAHIE/AEC - RlPropidium
lodide (PI) "JHEAMIMEAIELMEL/ MERSS » 15O
BRI R RS R A /M - ANER-BRTEAR
BR - AR H - BATAK S Hela cellsiSHRET IRES
% TMEEIENEMERRECSE - BEASKAEES
FLHMMTECHEEC/ME - ENIREATRAER
I NSHENTEURE - R 5 1#MAC - FIH
QL EERE T A RO - MR EME AR
< (15 ppm) MAES [ FMKEHECEP>0.05) - TR
SRR AR MR SURR251F 8 » RIAE2-15 nm
ZEKEER IR 2N - AERIRH R =
20 nm - HEERFSR(ER ) - Bl EBEARAER
Zeaxi o HLEE ESRAO AR SERS SRAEDL - SIAMEE
P ERAEEABARR T 2 BHAITS) - £
ERPEHHES R - WS REERMA26] - IR
K HRH B BRI BCR P EBHIN - HRTE A
BEHTRE PRI LR B - LI R
G PR E PRI RS - Y0F] A L R B Fa A A
HESTIGRCR] - PR IEREIGER(2T] -

B EE MRS RSB RIER - AT
ALP > BRZEA{ERE IS TERIfEIRIT] > B
FERRE  FoREE M MuBeE B AR -
HRE R (BIS)FH - B el R A TokE%
IR E b PR - BRSO e
BB CEGE BRI o il R H Rk A (Bl 6) m]
A  EEURFAEH HE T M L)
e - FREMRER - ERKEWEENE - 55
B HIRANEIRFEDNAR & 28 > HE(T R EDNAMHRBE
{RERDIRERTZRIR28] - AWHTEATEE i SRR T-HESR
LT o {EFHRT-PCRAVKSIREH - SAKSH T &1
MR E A E BMP)ERRIZRI - AR
B RS AR RO EREEBAIRE S
BET - SR BRI AR A SRS T AT EEBMP
ERRFRN AL L RaE B/ - 2RI & B
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R AGOR BN T 0 AR IR B 28] (ZREEmiE A AR 201 R -
S 5 LA SR HERR B B PG B L R B R G T4

20+ 704 35+
184 1(A) 1(B) 1O
o 60 0 3
16 5 - =
14 © 50 © 2
T * k=
12+ 40 < 204
B 104 % *
= 8- & 307 ® 154
6- o, | 2 104
=-20 = 10
1 10
2_
0- 0- . -
Ew Hela #ilit EW MBI
40+ 65
60 «E
531 1@ w 551 (E)
- i — 50 -
g %0 08 454
s 25- 40
e 2 55
% 20+ *® 30 -
2 154 L 25
[=2] (=] 20 4
=, 104 = 154
i 10+
5 5 |
0-b— — 01— —

JWH i’ H A

Hela i ¥ EEE

1 RFEARIEE SR SRR LR - 45 TR RIFEAE (X 10 e AHFR 2 0K E(15 ppm) - KEEFE IR -
FARREE DR RTINS T T (BB 10MEAEAED) - HIAPBSTR » 2A3000 rpmif (x5 min » BiZE Ly&WE - &
TILAERS R > SRR tR — R g IR ISR UBAIIE oK IE - (A) * PBSCRKEIRELS

ppm * AHKEHE L) B RS IRASEE (1% - B BB ETHCKEEE © (B) © Hela cells AR IR & EIHHRAYR
KB REZILE - (C) @ EB MR BN SRt R < EIEHRE S BRIELE - (D) @ EREHIIE R ik iR
M BB E SRRV - (B) + _Eat3FEHIEA ORI E LR

Apoptosis %

Control nanoparticle 5 Gy 5 Gy + nanoparticle

e 2 NS K42 Hela cells ASHRES W72 2 VR L 15T o Hela cells #5715 ppm 25Kk @HE 1 K% DLy

& B E F RS Hi R 7 Z4EEE Taiwanese Journal of Applied Radiation and Isotopes.
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G (0 50 5 Gy) HRETAHAE » BERLA Annexin V-FITC JeBIH 6 » AR CRRINEE N AR THEMA LS - [8 2-A ¢
PHEFAKEER R Hela cells K% v SHERIREI & RIS - AT RATHIECHIHING - B 2-B : jioks
B Hela cells #8 v STARIRES IR CMINGIRCISIE - AT RET 2 MREHTE RO R NS (BRI ) -
2-C * Hela cells AN FHE (A BEE R AOMILE CSRAE TR - FHAS SR A 3R 0K G AT N Hela cells ASREET
R ERAHIIR 3 (BRI IR - RISk AN #

e —o

60+

Apoptosis %
8 & 8

)
?

Control nanoparticle 5 Gy 5 Gy + nanoparticle

3 &S M B A A M T K < P AR R B B B 328 o ML R B9 1S T - BN BB I » LA
Ficoll-Paque FRI53-HfE BELAZAMING - i T ouilir e BRI (MRS 1x10'/em’) LA RPMI-1640 medium £%
& fa TR 15 ppm Z FOKREBEREL - 1 K& DLy Bt (0 BE 5 Gy ) IESFAHAE - BER LA Annexin V-FITC
eIt SEROEREMERE FARATAIIEIEC R o ASSR TR » Sk I IS L B A A R

SRS AR SR - (ARSI » RIS IIERE R A

'T'/E

& &3] (o]
o o o
L 1 |

Apoptosis %
w
(e}

Control nanoparticle 5 Gy 5 Gy + nanoparticle

4 BRI IR SRR IR R G o MR RIS - BUVNE RS B BREZE B MR il -
LA 23 SR TEEAHA HPSS it BEEA B8 - 1 Ll e B8 (RIIRAE 1x10° /em) 2L a MEM medium £%
B NE 10% BIREFIES 10° M 2 Dex VAWK » 44 TEUE 15 ppm ZHOKRGEREH © 1 KAk > DLy S8 (052
5 Gy) HRESHINE - FEKLA Annexin V-FITC J¥BI4ett - fEROUCRAMEE Me IR - s RT3
SEIGINE REIAS IR F AT R AR R - (B AR R > A ﬁﬂﬂmﬂ(iﬁ[ﬂxﬁ 2

e

ErE i P RS B[R] (7 R 4fE5E Taiwanese Journal of Applied Radiation and Isotopes.
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ALP postive %

Control nanoparticle 5 Gy 5 Gy + Nanoparticle
[ 5 Gk B b oS BRI A s - VB B B R - RSB AT RN - (A 23 SRstsE
DL 23 BESHEEME HPSS B BEMEAN S §E o 4 Lttt B8 (IR 110" em)2A @ MEM medium 55
&> NE 10% FIBGARIIE L 10° M Y Dex VAR » A5 T BUHE 15 ppm 2 FOKEERHE » 1 Kk > LLy SR (03¢5
Gy) HRETHENE - 10 K% » DARGIAEREERRR LA 6 - P AR IR AN TS - 7EREDASR T AR TS 100 (EHTIE
B AR L R (SR RS I S R AL () - KRR SRS RIS R
ANEELSR - R LA HERCHR AT RS 2% - ST & i R

iy — + — -+
7 A &R — - + +

e FHE S B A LS B AR ISR - DL a MEM mediumb5 2/ N B BEMIE (REMEZEE 1x10 om’) »
medium A5 10% FIREA-IEEE10™ M Dex BV » 46 T 8015 pomiZ FORERRE > 1K4% > DLy 3¢ (0245 Gy )
FREATARNG - EAAHIEESB0K . - AFERAL( Alizarin red JABIGLE » PLRERUR AT BVE AR P AVS5HS & - (EH
AR AL QRO BMES) - MERBI - FKREADEITEHRRER - AMEEE - (RS
SR > ST eI

5 PR AN B[] (7 25T Taiwanese Journal of Applied Radiation and Isotopes.
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BMP

GADPH
=R E —

7 5t &% —

7 BRSBTS R I BMP BRFFFE - L a MEM medium 352/ BB HEAIIE (RHfRZEE 1x10°

fem’) > medium P& 10% HIBRA-ITIEEE 10" M Y Dex VAW » A& T B 15 ppm (< FOKREEREE » 1 Kk - DLy 8
fr (085 Gy) IRETHANG - MMESE 3 KEEHHEUE RNA » £ RT-PCR FTZR51 BMP #Y mRNA AH% &2 LLEga
R Hrfr GAPDH {ERE &2 % /] » BMP & FEUKAESR(ERy B BEMINE BMP ER KB RHIZ% - fHR %
B BREHIEREOR SR A BMP B2 K3 > 2RI > I BEi IR IR % - e g

i

A -

A

Hela cells$ 53K SRR 8 A B A 1E AL AR

B AR AR - AT I R R

M SERHRE PR SR -

5300

A ERIE  http://www.doh.gov.tw/statistic/data/
T EAE T EE EHRITY/95/8 xl1s
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Abstract

Nano gold particles (<20 nm in diameter) were cocultured with Hela cells and normal cells to investigate the
difference between both cells in the intaken quantity toward nano gold particles and the sensitivity toward radiation.
Experimentally, the nano gold particles (15 ppm) were respectively added into the culture media of bone marrow cells,
peripheral blood monocytes and Hela cells. On the next day, the intaken quantity was measured. After irradiated with
y-ray (0 or 5 Gy), cell morphology observation as well as the comparison about cell apoptosis and BMP gene expression
were carried out to investigate if nano gold particles have effect on the differentiation of bone marrow cells.

The results indicated that the intaken quantity toward nano gold particles for bone marrow cells and peripheral blood
monocytes was 50% and 59% respectively than that for Hela cells. When compared with cells without nano gold particle
intake, the apoptosis rate for the irradiated cells intaking nano gold particles were 183%, 172% and 154% for Hela cells,
bone marrow cells and peripheral blood monocytes respectively. No statistical difference in apoptosis rate was observed
among the three kinds of cells. Besides, the nano gold particles were discovered able to increase the ratio of cells
excreting alkaline phosphatase and to promote bone formation in the experiment of bone marrow cell differentiation. The
nano gold particles were also observed able to enhance BMP gene expression in the amalysis of gene expression.
Provided that the bone marrow cells intaking nano gold particles were irradiated, the above factor was suppressed.

According to the results, the nano gold particles were capable of potentiating radiation sensitivity of Hela cells, bone
marrow cells and peripheral blood monocytes as well as to enhancing their apoptosis. The intaken quantity toward nano
gold particles for Hela cells was apparently higher than normal cells, for which the radiation damage was less severe than
that of Hela cell after intaking the particles.

Keywords: bone marrow, nano gold, radiotherapy, radiosensitizer, tumor
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