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5. 7RI ZE A (Flow cytometry)
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FITC & Pl 33& Holx AEZES 433t
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ot sttt &, 2 AlEelA] #EE AAE
H]E-2 100X (AP Z/HA A E) 2 AR ZEH] &2 100%
(FAAZ/AANE)Z FE AZDARE, AZZARE, Al
TYEE, 2719 FAAE DAES 27 RS,

6. A=A 2o} FAEA
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10.0< o]8stglor] dedds H + EEeAgy=
Uehle 2E3ke] $A1A folidwA2 SPpss WIN
ver, 125 o] §3}o] sk B3} AFAPRE o) 3}
o] P Value (0.058 71522 S8 Folide AS3ich

ShEE

L ZA| A E gt AZYEH]E

AR ZAL 3 60 Al7bol] Al ZAAESS S50,
AR Aol 2 AEES A RARE 1] ke
(0.0 Gy)oll gt ZJujzel vj(Hi+txFLhHE UeER]
ATk,

Aol 0.5 Gy, 1.0 Gy, 2.0 Gy, 3.0 Gy, 5.0 Gydd,
2ol AZEAYEE-20.840.0, 0.740.1, 0.6+0.1,
0.610.1, 0.4+0.12 ZFastlon, Wi Hrolx= 2t
Z} 0.740.1, 0.6+0.0, 0.5%0.1, 0.4%0.1, 0.3+0.10|C
), 2FAAFHTAME 22 0.940.0, 0.7£0.1, 0.5+0.1,
0.510.1, 0.410.12 A=Fo] F7}35tol| wepa] dukdos
AEEL Fastlon, WFdFTdA dizate] 13
oF 15009 AEgo] FAd= Ao=Z JERITHTable
1.2.3, Fig 1.).

Table 1. Relative Ratio of Cell Populations in Irradiated Human
Lymphocytes of Control Group.

population 0Gy 05Gy 1.0Gy 2.0Gy 3.0Gy 5.0Gy
necrotic cell 1.0 2.6 31 3.7 4.3 5.2
apoptotic cell 1.0 12 14 15 15 15

viable cell 1.0 0.8 0.7 0.6 0.6 0.4

early apoptosis cell 1.0 0.9 0.9 0.8 0.8 0.8

late apoptosis cell 1.0 1.8 25 3.0 3.1 3.3
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Fig 1. Cell viability of irradiated human lymphocytes in control, beer, and
Soju group.

2, AAAZ A R g A XA &

=M= 0.5 Gy, 1.0 Gy, 2.0 Gy, 3.0 Gy, 5.0
Gy9] Awkol wpg}t 1,240.1, 1.4%0.1, 1,520.2, 1,530.2,
151012 yeRstar, #Wsgd3soes 22t 1.240.1,
1.3%0.1, 1.4%0.1, 1,5%0.1, 1,5%0.1,0| oW, 2FH
A= 0.910.1, 0.9+0.0, 1.0+0.1, 1.0+0.1, 1,1+0.1
2 AFAFFAME ol vlste] oF 20%] A|EIL
Ab dgo] WAl YERgTH(Table 1.2.3, Fig 2.).

Table 2. Relative Ratio of Cell Populations in Irradiated Human
Lymphocytes of Beer Group
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Fig 2. Apoptotic cells of irradiated human lymphocytes in control, beer,
and Soju group.

3. ZA Aol gt AlEA A&

2ol AEIALS] BlEL 0.5 Gy, 1.0 Gy, 2.0
Gy, 3.0 Gy, 5.0 Gy= A7Fo] F7}ste] whaba] 2.610.0,
3.1+0.7, 3.7+0.9, 4.3+1.1, 5.2+1,30 2 9utalA =7}
3hJaL, WFAFTFME 3.310.8, 3.910.4, 4.7%0.6,
5.010.8, 5.611.4,2 Yepgon, A5 Fwolre 22t
3.0£0.5, 4.9+0.9, 6.7+1.5, 7.5+1.1, 8.5+1.602 Ak
o] F7VFE gl vlsl 71e7] °F 35% 5718
tH(Table 1.2.3, Fig 3.).

population 0Gy 05Gy 1.0Gy 20Gy 3.0Cy 50Gy Table 3. Relative Ratio of Cell Populations in Irradiated Human
Necrotic cell 10 33 39 47 50 56 Lymphocytes of Soju Group
Apoptotic cell 10 12 13 14 15 15 population 0Gy 0.5Gy 1.0Gy 2.0Gy 3.0Gy 5.0Gy
. Necrosis 1.0 30 4.9 6.7 75 8.5
Viable cell 1.0 0.7 0.6 0.5 0.4 0.3
Apoptotic cell 1.0 09 0.9 1.0 1.0 11
Early apoptotic cell 1.0 0.9 0.9 0.9 0.9 0.8 Viable cell 10 09 07 05 05 0.4
Late apoptotic cell 1.0 2.3 2.6 3.2 3.9 4.0 Earily apoptoticcell 1.0 0.7 0.7 0.7 0.7 0.7
Late apoptoticcell 1.0 2.6 3.2 3.9 45 4.9
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Fig 3. Necrotic cells of irradiated human lymphocytes in control, beer, and Soju group.
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Fig 4. Early apoptotic cells of irradiated human lymphocytes in control, beer, and Soju group.
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o AZIARES Bt o] AEIAM|ES Z7|AE
JAfe} A AMZIARE e TARES YERITE ey
olES 27t EElste] S A o3 2o A HS
o},

thz79 H<¢ 0.5 Gy, 1.0 Gy, 2.0 Gy, 3.0 Gy, 5.0
Gy°] AZoA 0,9+0.0, 0.9+0.1, 0.8%£0.1, 0.8%0.1,
0.8+0.20|%3L  #WFHHTAIME  0.940.0, 0.940.1,
0.910.1, 0.9£0.2, 0.8+0.0 & tfZto)| v]al oF 23%
o] Wgo| 3ot Ty AFAFTAAE 0.710.1,
0.7%0.0, 0.7£0.0, 0.7+0.1, 0.7%0.1% thzxtd] B8] =
A AFeddor] 27| AEIAR= OF 250 A% B A

F K (Table 1.2.3, Fig 4.).

5. JA AlE ] gk AP AE A S

tzollA Al MEIAM| &S HFFe] 0.5 Gy, 1.0
Gy, 2.0 Gy, 3.0 Gy, 5.0 Gy= Z7}gol wehA
1.840.2, 2.5%0.3, 3.0£0.6, 3.1%0.3, 3,310,402 <b7t
st Z71e BEon, WFgFATAME 2.310.5, 2.6
0.3, 3.240.6, 3.940.9, 4.0+0.7= tfZrol| v|s| 2zt
Z71ekoy, AFAHFTANME 2.6£0.4, 3.210.8,
39+14 45%1.3, 49114 2 w9 =A Jehgoh,

=, izl Hl3A] 1 GyollAl 5 Gy ellA] <F 25-30%
94 g 7 Eth(Table 1.2.3, Fig 5.).
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Fig 5. Late apoptotic cells of irradiated human lymphocytes in control, beer, and Soju group.
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Effect of Trace Elements in Alcohol Beverages on the Type of Radiation-induced
Cell Death.

Sohn Jong Gi
Department of Radiation Oncology, Busan National University Hospital

Abstract - Developments of radioprotective agents are important issues for minimizing the troubles and the effective treatments in
radiotherapy. But few agents are useful in clinical and practical fields. It was shown that trace elements in alcohol beverages might have
radioprotective effect. In this study, the types of cell death of lymphocytes according to the commercial alcohol beverage was
investigated. Normal healthy volunteers ingested distilled water, beer or soju containing 8.15 ng-d™* ethyl ahcohol, respectively. After
2 hours, their blood were sampled with their consents. Fraction of lymphocytes was isolated by density gradient method with
Histopaque-1077 (Sigma) and irradiated with dose from 0.5 to 5 Gy. After 60 hour incubation, the cells were harvested and analysed by
flow cytometry. Cell viability was decreased by dose dependent manner. Cell viability of beer group was reduced about 15% compared
with control group. Apoptosis in soju group was reduced about 20% compared with control group. Apoptosis of beer and control groups
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are similar. Necrosis of soju group significantly increased about 35% compared with control group. Early apoptosis of beer group was
increased compared with control group. Early apoptosis of soju group was decreased about 25% compared with control group. Late
apoptosis of beer and control group was increased by dose dependent manner. Late apoptosis of soju group was increased about 20-30%
compared with control group. Late apoptosis of soju was increased and the radioprotective effect of soju was minimal because late
apoptosis induced the cell necrosis. In case of soju trace elements, total cell apoptosis was decreased about 20% and early cell apoptosis
was remarkably low. In this case, mitotic cells death may be dominant mechanism. Therefore, trace elements in soju may not be
effective radioprotective agents.

Keywords : Radioprotective agents, Necrosis, Apoptosis, Flow Cytometry.

56 JOURNAL OF RADIATION PROTECTION, VOL.35 NO.2 JUNE 2010



