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cysteamine2) HES YoiE7| ASI0] YAMZEAL & 15, 3, 6, 244120l 2t Mg o] MZE ME £ caspase-32
W M5 poly (ADP-ribose) polymerase (PARP)2| &8l S8 &3 510 u|nsich

2 o MEALSEXo| 2l MEDAL WAl HR0| AE caspase-82] BATE YAMMZA &S wx|
LUCHP>005). HZE HE F& SAMIZAL M THE 24U p>008), 1 mM cysteamine MM X[ POl =
daHX| Z0 EZD oLt FXRIEHUCE MzoAl] M3 ct | 2l 4 El caspase-39 wale zt AHIE
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5L dheksiAln, AEaAL AdEe
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§tetul A (adaptor protein)?! FADD, TRADD So] A3s}s”
ol#|gt uh-goll oJall caspase-8 (FLICE)S| Z43E Aoz
ThE caspaseSo] WHAHoE ZAEE AR o7 A
A5 23} n|EZ=zglolZ HE] cytochrome ¢7} FB|EH
AU AQ Apaf-10] Z}s}o] caspase90] HASIE]E A
Bol 484 glom, HFH R E caspase-37} A 3hH 0] A
AT} $53524? poly (ADP-ibose) polymerase
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nucleaseZ Al A4 AT AEAT} kgl
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Tz
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AZeHopAS AE3to] 37C, 5% COy S04 woksiSic.
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AYTE ol AT Ak T PARZAL,
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AR7HE7IE olgsle] AUFAE 100 emZ AL
3 500 cGyo] AEgR 9, ofd Wekoz Ulel) 10 Gy

9, okdlel 5 amd 2AFAEAL ¥k

Cysteamine-&- A Z2AL 14]7F Aol Hx|slieh

3. HNE d&Es
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4. Caspase-8 L caspase-32}

L

PAd2AZ AR} g AEAC~100E 1,500
pmO.E 1057 A4 Eelsto] HEAYEE pellet& 50~500 /A9
X71-$- cell lysis bufferz AE-GA]7) o2 dgof 1087} &+
Sek. 10000x g 137F QARelsto] 4ZAS A Qo
2 870 F B8l Foleh whild e 24 ¥, 50 4L
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33 10 mM DTT7} 8§35 2x reaction bufferE 50 4L A7}
shoich. Caspase8 RS 24L AL 5 Lo 4 mM
IETD-pNA 7132 Uit a caspase-38] 790l 4 mM
DEVDpNA 7188 H7bshe] 370e] 1247 w417 &
400 = 405 nmollA E-3%33% Al(spectrophotometer) & ©]-8-%
of FYEE 2P

5. Western blot

A|E5ALL Fo] Q= caspase-3, PARPO| 315 s}
7l 9ele] wRAAZEA Fol] SDS-PAGER A7|d5S 3sln
Western blot ¥-& Ale§s}gic}l. 2] proteinase inhibitor cock-
tail & HF-3k lysis bufferE ol-&sto] MEZE E3A ¥, 9
Afelsln 450E ool BoRadAel el A kg
o gsto] AFsiolch SDSPAGES olfelel thildEe
2]} nitrocellulose 0] Z electrotransferslod 5% blotto £-¢
ol Zlekslgich 1% dbA|(Santa Cruz Biotechnology)7} ¥+
H golofl4 2417 WEEAITl &, TBS-T S0z Afddsiar 2
2} bAfj(Santa Cruz Biotechnology)7} $H&-51 £-ollef|A] 14]7F
Eok WAL ol ThA TBST S0 A e
hanced chemiluminescence (ECL, Amersham)E o]-8-slo] thal
A ey selagich
6. A 24

A zA A 3R] caspase-8 FAES] HsHE: EAjsl,
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1. Caspase-82| EMT

AERAS) B2E TotRI] Hste] FAY caspase-39)
SAEE d2TH PAUZAT Aololl Aol 9ol &
3 BAdzA dd AE ML o) 7ot BEEUY 6
AZ g 4 AR A% Wik aldlthFEg 1, p>
0.05).

2. NIE MES
FAdzA7] Hell 168X 10%mLold AE 7} iz

—&— Control
--O-- Radiation (10Gy)

Relative activity of caspase 8

1.6 3.0 6.0 24.0

Hours after radiation

Fig. 1. The levels of caspase-8 activities in control and
irradiated HL-60 cells.
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Fig. 2. The effects of cysteamines (I mM, 10 mM) on the
viable cell numbers of X-ray irradiated HL-60 cells cells (6
MV, 10 Gy). Control group was treated neither irradiation
nor cysteamine. Cysteamine was administered 1 hour prior
to irradiation.

AE 24417 ol 173X 109MLE thk 271590, wha
AzAFolAe WAZA 67 FHE At EEo]
1A 7 ol 1.50x 109mLE ZHAaS YK p>005). 1 mM cy-
steamine g AX X AAFNNE AL 71 ZLEHA gx
vlz77 vl&sAl A% 4hd, 10 mM cysteamine %] ]+
A BAARA A7 TRE A 9 A4t $EH
Qi 67 & Hels 344 asEE Aol B
U A2 FosiAE gkstriFig. 2, p>0.05).

My

Cysteamineo| ¥rARAloll gt AE AL v]X]= 3FE
olR7]) $J3le] caspase-39} PARPE ZFA3lSiwrl, WARA
A F 617kl ZARE caspase-39] WA BEE ti=ddt
AR zZARE Aolell 3 Holrt @irhFg 3). zEuvt
caspase-39] AW FAEE WAL zA 6A17F 5B F7t
7t FEEAIA(p>005), olHt FAES FR=s 1| mM
cysteamine FA Xl Q3 JAEE Hge HvHFg 4,
p>005). AEIATL LAY wol] caspase-37} B4 ShElo] A

of W

24 hours

KN N N N A N N R RN
R

Fig. 3. Western blot analysis of caspase-3 proteins in HL-60
cells. Lane 1:Control, lane 2:10 Gy irradiation, lane 3:1
mM cysteamine+10 Gy irradiation, lane 4:10 mM cystea-
mine +10 Gy irradiation.
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Fig. 4. The level of caspase-3 activities in HL-60 cells.
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0 6 hours

PARP

Fig. 5. Western blot analysis of PARP proteins in HL-60
cells. Lane 1:control, lane 2:10 Gy irradiation, lane 3:1
mM cysteamine+10 Gy irradiation, lone 4:10 mM cystea-
mine+10 Gy irradiation.
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9] wrgo] wpAAzA el Hlste] | mM cysteamine %] %]
TN ohd Z4FE S H9laL, 10 mM cysteamine
AAATAAE 2318 ¥ F7hee Slol WE9lckFig. ).
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57_/(],7], AR 1k

TA-THTE

2 gleme, WA g AT
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caspase-37} AMEARS] HE APasetyn QA= gl
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— Abstract

The Effects of Cysteamine on the Radiation-Induced Apoptosis

Young Min Choi, M.D.", Chang Gyo Park, M.D.", Heung Lae Cho, M.D."
Hyung Sik Lee, M.D.T and Won Joo Hur, M.D.*

"Department of Radiation Oncology, College of Medicine, Inje University, Pusan,
"Department of Pharmacology, College of Medicine, Konyang University, Nonsan,
TDepartment of Radiation Oncology, College of Medicine, Dong-A university, Pusan, Korea

Purpose : To investigate the pathways of radiation induced apoptosis and the effect of cysteamine (8
~mercaptoethylamine), as a radioprotector, on it.

Materials and Methods : HL-60 cells were assigned to control, irradiated, and cysteamine (1 mM, 10
mM) pretreated groups. Irradiation was given in a single fraction of 10 Gy (6 MV x-ray) and cysteamine
was administered 1 hour before irradiation. The activities of caspase-8 were measured in control and
iradiated group to evaluate its relation to the radiation induced apoptosis. To evaluate the role of
cysteamine in radiation induced apoptosis, the number of viable cells, the expression and activity of
caspase-3, and the expression of poly (ADP-ribose) polymerase (PARP) were measured and compared
after irradiating the HL-60 cells with cysteamine pretreatment or not.

Results : The intracellular caspase-8 activity, known to be related to the death receptor induced
apoptosis, was not affected by irradiation( p>0.05). The number of viable cells began to decrease from 6
hours after irradiation (p>0.05), but the number of viable cells in 1 mM cysteamine pretreated group was
not decreased after irradiation and was similar to those in the control group. In caspase-3 analyses,
known as apoptosis executioner, its expression was not different but its activity was increased by
irradiation( p>0.05). However, this increase of activity was suppressed by the pretreatment of 1 mM
cysteamine. The cleavage of PARP, thought to be resulted from caspase-3 activation, occurred after
irradiation, which was attenuated by the pretreatment of 1 mM cysteamine.

Conclusion : These results show that radiation induced apoptotic process is somewhat different from
death receptor induced one and the pretreatment of 1 mM cysteamine has a tendency to decrease the
radiation-induced apoptosis in HL-60 cells.

Key Words : Radiation, Apoptosis, Cysteamine
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