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FZAAY AT






>,
e
2

FZAAG AT 2 A3

B RN abdols AAol A5 AAEAL B SletTAl AL
H

4 S
of A g B w53y /e AERIANZ ASFUT

2005. 3.

~

fo ™ of 2
1%
N El

o iy
oh.,

4
i VR
4
oX [T o on

[e)
1t

[e)
1t

R g R



mHr

FR Q] TH 2 oo

=
o

a4

O

M 3%

12

-

CH 2| 7|04

13

14

ad

M6 &



FHT AslA 2Ed 2ol o3 BdAStE fall 44T (reactive oxygen species, ROS))©]
wg 9 g 2o DU AW FUAYE 9902 WsAWA Ros #a Be ATs
o AAH T AT FaABA Dol WAL VA zEds @ 23 WA 26 o8 @
A7z sHAIRE, iR Ak T F oA HAEHD AAY A TFHGolA superoxide
(Oz29), hydrogen peroxide (H20;), hydroxyl radical (

e OH)5 ¥ 22 A S TAeH
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o] &2 AU DNA, ©@¥d, Az 2o A 8= 23z £48 dod|1 Az HAY
AE HIAA =31, & 59 25 AWl dle] Ha ok a3y Aol SAHLLE
2Fs}A|

A Aste &S Sk ascorbic acid, tocopherol, carotene, glutathione &9 Bl & A2 3}
A A} superoxide dismutase, catalase, glutathione peroxidase 5< &4tst a4 AAE ZF
of AWeA TAste SHNLE AAst 4% WY TS JA I 1Y =g &
T, 2EH 2, gL 23, =3 2 7F 8 o5t oy dFHo] FUAH 7+F AY
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2 ARNA ol BAS §E AmE 94 AR BAs] A B A
o g TAe BEdosn ok AL A% WA fEZ Be AYEe 44F 4
so WS AESG, FRE FUE

o
Aol H=stAl HFd fxbse] v FaAsal, dut FUEY WA HFo] IA &

242 2 st wHLe AN 9Ae Bdo] AGHUNRE
= o= =

BE AISES BEauA e AolYgAT, 929

o Wei olgol 3N Nt PUIHA A4 wAo] ol FHBA WAA FPFAR
G ks 3 AbmA AR SIES el 9@ WEA el ooy, A2
ot A ARE BT Gt FBAE BT 5 Ab PolA Aol o]

HZ 71 2 e WA woj ARl WR-2721 (thiol compounds)®} 22 3184w
AE A =40 A QA ALEE Ve g Ao AFEAT

AF7A WA wo] @&yl e Aoz 7 Z gEz EAe 3AkEkA
(antioxidant)TF. 1 o]f= AR o3 MESHE FFS FE AF7](free radical)ol
o3 How LA Jed, A+717F DNAS H &
o =4 294E Yede A= 434 Aok w}a}xﬂ ’é‘@ seolu Wi AxzE it
siAl= Ae)se DNAS 4 dEAlE Ao de A
st AEAReoly HIERRS 22 HAGEC] L, ¥ FEde An. o5 9

vitamin C, E, a/B-carotene, spermine, L-cysteine, cysteamine, melatonin, flavonoids¥}
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22 AEo] Ja, adtdE selenium, zinc, iron chelator desferrioxamine (DFO),

amifostine®-> ZAE°] &AL Ut
ol gAY A AHE FEEY AR Wo] At gk A= e
o]Foj2 1 A}t Ocimum flavonoids= A=A ;W & FEAEZ o] &HI Y&

Ocimum sanctum®] FZ& ol EoJd= A&, in vivool Al WAE Wol a371 9l
= AoE dHAI Ut

FH o= HARA Y 9sfA] A 7]E DNAY strand breaksE IdstA =4S 4+ A&
ol s AEsHA A Hrtel A&7 A% AFEe] ELEA o]FolAL 9
o A2 AR ot M &4 dA 232 FHAEZQ] DNAZE 22 & ¢#EA

Apoleh, A SlalN fEHE A AP FIFHOE DNA £4 o@ Aeltk



QitHon A PAAe AE TR ABHO] 1 grayD shtel AT 10007
single strand breaks (SSBs)¢} 25 ~ 407§ 9] double strand breaks(DSBs)E WtEw FHO=Z
g Ao DSBs= A WARIC osiA BAst= SAAQ] Aoz T DSBs7t
FEHA Zstd A5 GNA E3S fFEstd AE7F SAET whepa] gapdel o5
A A7]1= DNASQ strand breaksE ST F v s W Eo] MAHAG. A
E90] alkaline unwinding, alkaline filter elution, alkaline DNA precipitation assay..... S
o] ot @AEZ A 7)Y 5 H(single cell gel electrophoresis), ¥% comet FAH-2
DNA?9| strand breaksE WA|XE oA 23 & 5 Sle H7]ds 72 1984
Ostling@} Johanson®l| oJ3l|lA] 5o =2 7= ATt DNA strand breaksol &3l Z#
DNAZZtEo] ZHuyeA =i, A7 955 3td 4o maxd 1 39& FA5HI
Ht}t. Ostling?} Johanson 719 % &<t headZ2FE "ojx U} DNA™A] <Fo] #
AMS AL Bl EBAE UdEA s RS #EET O gaoll 538 A A7 AR 4

N7+ A W-8-& YeEll = Hprt mutation frequencyS ©]83F W T

)

=<3
t}.  hypoxanthine phosphoryibosyl guanine transferase (Hprt)frdA= 3
e T2 biomarker7} =il Utk o] FHAAA Doy EAdWolEL EAWO]

2o =Ed F=ol Bl

2 S 94 wALY AE FU, PAESANL o857 B Auas B
o

=2
A Y 9y AT S g B WAN 9E Auzk BYF b5l F5

S — al
RA T o]o] gt kA FAIL; AAAL] o5 "l o] FHPEo AA E= A o]
olo W thH ¥to] AlFstth. 1Hy AF7FA AR 3E 32 A L 9E W
g 4 e wAdA, AGA L BaAe] A A, WA Aol ok 3 F3Ate] AA|
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ol BA B4 A% A%

WA Wol], FISH, apoptotic death assay, comet assay
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3. CHOM Z ] ME 545 XAFSHZ] 93l colony forming efficiencys =%

AEZ 58S SHs= 3 7HA WH S22 colony forming efficiency (CFE)E 37§ttt
CHO AIXE H202EZ AP 3tAY WA Z ZALSE 2, 200 ~ 400 cells/dish= Al 3

£ platingstth. 5¢ $ A4 E colonyE A<ttt
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1. @+ e 23
1) WA el CHO A= th 54 & o] WX+ selenium compounds®] 3%k

7)) wAbdel AE B4 &g

CHO A¥o] WALNS ZA} & A EE4L CFE
S5ttt 1 23, 2GyY ZAAIA ¢F 50
=

S
AYREE o 26y AFS Aeste] AAshAT

—

colony forming efficiency)=
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Fig. 1. Effect on Radiation-induced cytotoxicity of CHO cells

) CHOA|ZE oA AR 9] gt cytotoxicityoll H1$F Sodium selenite®] &%}
HIALA Z AL 93 Al EZ Ao tha A sodium selenited] E 3 a3E A3
Sodium selenite ]2 WA ZAF 1A Ao s=E 2 ATyt o1 A3,
sodium selenite®] FEWHWE A|X AEo] Zrlstg o, oF 1uMolA+= < 158 A&
A2 AEo] FI7H3FATH (Fig. 2). 3FATF sodium selenite 10uMol A= A8 A}A| 9] =4
3

oA MEAESO] AT (Fig. 2).
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Fig. 2. Effect of sodium selenite on Radiation-induced cytotoxicity of CHO cells

t}) CHOA|Z A Ao 93t cytotoxicityoll T3t seleno-L-methionine®] &}
ALK Z AL 98F HESA] ta A seleno-L-methionine?] R & 35 =43
t}. seleno-L-methionine *#l& WAFA ZA}F 1A17F Ao TE®H=Z AY3de. 1 2
7}, seleno-L-methionine?] TE=HZE A|XE AEo| Z7}3sl¥oH, oF 1uMol A= ¢F 1.58]
AT Ax AEo] 7ttt (Fig. 3). 3FA9 seleno-L-methionine 10uMol| A<= A 5=}
Ao 54 WA MEAESE] FASAY (Fig. 3).
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Fig. 3. Effect of seleno-L-methionine (SM) on Radiation-induced cytotoxicity of CHO cells



2} Selenium®] AR ZAF A o] 9]¢k cytotoxicitydl] Hgh &7}
Sodium selenite®] 2] AJ7tol] o]gk zto]l= H=E AT (Fig. 4).
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Fig. 4. Effect of pre-treatment period of selenium compounds on radiation-induced

cytotoxicity of CHO cells



2) ®WARA Sl CHO Aol dist 54 a3d vlX]+= melatonin®] J3F
WARAZAL] o)t MESAo]  thlA  melatonin®] HIEHE  FSHsIATH
melatonin | 8l= WA ZAF 1A7F Ao =2 X359t 2 23, melatonin®
SEEE ARE AEo] Frtstdlem™, of 1uMI 10uMol A oF 28 A& AlX AL F

74t (Fig. 5).
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Fig. 5. Effect of Melatonin on Radiation-induced cytotoxicity of CHO cells
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2 222~ (propolis)@l Rose hipoil ¢

7H  HyO:oll ¢33+ CHOAM| 29| AME=ol St propolise] H % &%

CHO A Xl H,0,5 HA Hsta 1A 5 I o Ax Y&Ls
MIT EAHog =243 Ax sLoEHor AX YESS ZAAATY 53] 500u
Mo H0,8 Agjehd AE AEgo] 50%2 7asdnt (Fig. 7). §9, 08 A
23t7] 24A1%F Aol 03ng/ml#% Ing/mlo] T2 EFe2E Agstd HO0Y AE FA4
o talM SAFHCE FoA JA BE a9E HAY (Fig. 8). T3 H09 AX =
el tig 22 EFE2Y Be ade HOE A3ty Holx 8AIZF Aol H7talof
e (Fig. 9).



7hH H,O:0l &g CHOAM X 9] Al =/dol th3k Rose hipoil®] XH& &3}
500uM H:OxE 2441t CHO Aol AHgstsle o, AX BEES 56%A=H,
lug/ml®] Rose hipoilS 24413t ol A&k B¢ AE AEEC] N2%E S78HAH
(Fig. 6). E=3F Rose hipoil& Hst= Al7to] 245 H,0,9 cytotoxicityol] thet B3
a3t A (Fig. 7).
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Fig. 7. Cytotoxic effects of HO, on CHO cells. After incubation with H>O, for 24 hr,
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Fig. 8. Protective effects of propolis on against H,O.-induced cytotoxicity of CHO cells.
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Fig. 9. Effects of time of propolis addition on H»O»-induced cytotoxicity of CHO cells.
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Abstract (15-20 Lines)

To evaluate the radioprotective efficacy of candidate compounds, we examined the effects of selenium
compounds, melatonin, and propolis on the colony forming efficiency (CFE) of gamma-irradiated CHO
cells.

O Protective effects of selenium compounds against radiation-induced cytotoxicity

Sodium selenite showed protective effects at low concentrations against radiation-induced toxicity in
CHO cells, whereas its effects were weak at higher concentrations. Selenomethionine also reduced the
radiation-induced cytotoxicity. Both of these compounds showed highest protective effects at the
concentration of 1 uM.

O Protective effects of melatonin against radiation-induced cytotoxicity

Melatonin showed the protective effects against radiation-induced cytotoxicity, and the protection was
highest at 1 mM concentration.

O Protective effects of selenium compounds against hydrogen peroxide-induced cytotoxicity
Propolis showed dose-dependent inhibition of hydrogen peroxide-induced cytotoxicity. In particular, the
highest inhibition was observed when propolis were treated at 0.3 and 1 ng/ml 24h prior to the
hydrogen peroxide treatment. The protective effects of propolis was observed only when it was

pretreated at least 8 hours before hydrogen peroxide treatment.
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