=
WR0| HIARMSIOIZEON Dt 17
SACH Y SALM S ekstnt
2357] - StEld - S - 0lH st

= H: X AEEI = WF(Alcohol 4.5% 0[sHE MFSH Foll QA 7} HARMX-M)oll =E=AUE 2 Lojgnte Jts
MOo{EE EelstA} st

CHAF QI dbed: Xpd St A4S Mol R 5H(26~38M) 22 R2E] ® S8 mie| UM AUFMEE EF5t0 MEIIEIE
0| &3lo{ 05 Gy, 1.0 Gy, 20 Gy, 3.0 Gy, 50 Gyo| HAIME Al WREMF M1t & J2(1 o|ZFM o] MIIZEZ LIF0]
AlS S A AL T 60AIZES O O & Bl FStD Ml D AApoptosis)E Ml Z - (Apoptosis group)S HZFH oz 245}7|
2|5t FMlZ 24 7|(Flow cytometry) 2 SHsHACh

A 1} WEMF HMol| AN =ALZ FEE M ZDAL M Z - (Apoptosis group) et M = WZ=of ofshM X E MEZEDAL A|
ETE MZ d|Wotch WEMF M wAMo| FEkE M Z D AKApoptosis) Ml Z(Apoptosis group)HI &2 0.5 Gy, 1.0 Gy, 20

Gy, 3.0 Gy, 5.0 GyollA 1.22+1.1,
M| = 17 AHApoptosis)7F M=l M=

1.38+1.0, 147112,

=2 Aoz EM=c

1.47£1.1,

1505122 Mk w2l FolstH SIt6iiend,
Z-TApoptosis group) Hl &2 Mzkof| whatM 0.97+1.2, 0.99+1.0, 1.11+0.9, 1.29+1.1, 1.15+1.1

o= g 2F 21.4% UL UCh Est FLIWRA 1.2241.1, 1.1721.1,

ol =M x

=T t:l‘f'l <

11313, 1.38+1.2, 1.32+1122 E 108%= X5t

A E: olAvH WAl =B 7| Mol HTekel WFEE MASHD t Flof, WAkol =HEICHH UFS MK gle AF
off H|ato] HHARM(X-M) CHSt 2ol ZTHSF 21.4%)71 LojS &elsiaict
SAR0{: HAIM groj &3} T, apoptosis, flow cytometry
S 717 B&oll 9ol o 714 FAIQ] Zlo] Ade|mg A2
- WA Ao I et
o] 59| ofe] ofol|A] WPAA o] &5 whed 4= glA| H 3 ol vhs, G4k FA 59 AFelU AFE AEEE
Ue AT, IF A% chdol] A 101 YA Al =l A=, veRIE, 7ol o3k WAA WoAle] A7t
235 FES7ISS AL wEA S A% AT AX = 3 9t
24319 Q3 hA7F =] A Qlek S| ZAuke} UriAz o] dFout FAaEe] A2 94
53], YEOA] WAt Egtolrete] Sehw 7k AbaL Iz Foll A 7 AFHE dsto] WA odke] A3
Al AL o]%, A A I TAALY] ElaaE A7t Fgvhe Havt glo] gkl ool wbAA ]E Aol WiFZ
sk oFAl9] AREE, F FE-5 B Qirk wEsk H T wA s AFE Akt WEE AFHEA B2 Aol A A4l 2]
Al Wbdstar os WA X8 —‘?~r°ﬂ+ olo| uksl= FA Z5 759t vagto s Wl ot A4 wWolavE
S5 Aehe dAE EEToEA, 3 T A A8 glslarz} it
7} 7Fs8IA 2 Qi) 0434 7 51 FollA MEE AASE AL ol= Yzl
e, WA 2ol o3k AA| A, FAFg-] oot A4 AFlsle el 3 Fold, dFE dhEol 1
285 FHoZ g WA WolAE A&3tE o] gle <A EPX] =4 Got AFsl] Soletar WS Lojl= WolA
(Ethyol 5)+ 53] AaL, & B85 lsle 7971 ot 7} u|EFe] AEEo] Q7] wiweltk wEbA] AlgEAL e
WS A7) Ak A3 Foll a@la v R A &
o] =R 2007»4 49 12 Aol 20079 69 252 AeE L o] AlZILAHApoptosis)Ea TAIEEA 7] (Flow cytometry)
A7 £F71, T*Pﬂl S WALE

Tel 051)240-7380, Fax: 051)248-5747
E-mail: bigshon@hanmail.net

83

2 $Aelar sk
W) W W F YSFALE Lelolol AL A



L sharAlAM % 2

[} (i}

st

x| 2007;19(2):83-90

R ZART|5 o]F DABAIZE wiedet & A4l o3
|55 A EZIAH Apoptosis) El = AEE FAE EAV|E A
#Fsto] Apoptosis7h o= HE H]EE ARETAE Lol
32} sdct

upeba] Aol ke = Apoptosis A A EEEA] WS
AR ol drtsA, Bl WA I Fol| ol HAEE
Apoptosis®] HFAE-S 7+EA7)= BRAA vlolAlEA] 1 v}
e dFsledl 712 ASE o] gstaat e 1 54

o] gt

[¢]
=3
==

738t A4 AAAL 5726~ 3841)
slolel. ZH<(distilled water), ™3
w2 (Alcohol 0.3% ©]&}) 800 mlE

7+ 743 & 599 AR RE 27t 8 ml
7@ A5 53to] EDTA FHol| B3kt

—r‘r-\“-'

5 ml®] Histo paque-1077
ZA2AHA A=l 28
PLoﬂxi 400 g9 SER 3057+ 94 B
cletglan, 2 Aol ulolzE AgaIA e 2l P
et AE o 4 = Aolzg Tlalg ol gejo] 2w
Al Belsla, Eelgk Alo]Z22 7} 5 ml2] PNB inter phaseS

olgstel 33) A shglck

H

%)
[}
E
i
:I:‘.
Mo
Mm ot
3o_1-
&
iy

1O
8‘51‘

3. YA ZAL

AR el Rl ol 8H5 S Al
7]¢l Clinac 21 Ex (Varlan USA)S.E 6 Mv (X-A1), g 3
Gy9 AFEZ B3 PHof] SSD (A58 A7k A=)

100 cmollA] ZAFs}

4. 9bx3{oH

I=El i E )

wkzgol sl A|EE 100 units/mle] Penicillin-Strepto-
mycin®} 15% FBS7} &% RPMI-1640 (Gibco) HHA|S A}
g3lo] 37°C, 5% Cop Z71ol|A] mjoFsigict. gl Qlah
AZEE oA 1 mF 2X10°709] WEE 6-Well cell culture
plateol] T3l 0 AP =7 ol o] 247t wpAA A=k
o] R AR Tl QHTALES 60417 54k vHp
sioick W] w4 HUIsE Ads HHAE s
X Melatonin 1 mM¥} Glycine Betain (GB) 50 mM-S HiA]
o] H7lsloict. X2lE AEE 22 3lslo] A4 Eelste

A E B5 A|Ast PBSE 13] A st

H A

l_

5. FMZEA(Flow cytometry)

FAZEEATE o] g3t AEEAE $lsto] Annexin-V-
FITC (Pharmingen)®} Propidium iodide (PI, 5 zg/ml, Sigma)
2 AEES A9 AP elglar, Cell quest software (Becton
Dicinson; BD)& o]-8-s}o FACS Caliber (BD)ol|4] 520 nm<}
630 nm Aol ] FITC 3-& Pl AL Ho|= AESS B
Higih

6. AEA2l SAHEH

RS

AYE3E A2} kAol o3l 52 Al (Apoptosis, Necro-
sis) E41-8 9Jslo] Staistical Package for the Social Sciences
(SPSS) Version 1.0 o]gslon AdAn= HF £+

ARElZ ehlle 2570 §AH FOARAL SPPsS
WIN ver, 125 ol glo] Al B AR E ol

Table 1. Radiation induced apoptosis (%) in peripheral lymphocytes of five donors who drunk 800 ml distilled water (P<0.05)

Relative ratio of apoptosis (%) according to the radiation dose (Gy)

0 0.5 1.0 2.0 3.0 5.0
1 1.00 1.33 1.29 1.97 1.27 1.32
2 1.00 1.26 1.41 1.26 1.27 1.48
3 1.00 1.27 1.56 1.42 1.96 1.73
4 1.00 1.05 1.10 1.14 1.24 1.35
5 1.00 1.18 1.45 1.53 1.62 1.63
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Felo] P value<0.05% 7102 BAH fo4S A3

o

2

Ix

1. Wz ME M Makof| 2 Apoptosise| s}

AL A= Z5<r(distilled) 800 mlE wpA| Az, 24| 7o) 7Z3=}
H Fol] 2AALS] HHoll A AFH 3 TN IFHAEE
Helsto] WA =A% F, 60417 B9t wieksla FA¢
Aptosis& (HF+FEF2 )3 A Apoptosis&(1.0%) o] o
gk A el Apoptosisg(%)S A8t 0.5 Gy, 1.0 Gy,
2.0 Gy, 3.0 Gy, 5.0 Gy Azl zZ+2F 1.22+1.0, 1.38£1.0,
147412, 1.47£1.1, 1.50£ 1.20]3ic}. whAA ko] Hx} =7}
Shofl w2} Apotoss&-2 FAIFA 02 ou] QA Frhslglct
(Table 1, Fig. 1, 2).
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2. W M3 = Mzhol| & Apoptosisd2| i3}

0

AL 57 £UR EE[800 ml: HF(PF T Etha-
nol F%) 81.5 mg/dl]e] W5 413 8t &, 2417 & AF
GAE Felsto] E53taL, JAIEE A ZAsle] 60
AZb wfekst 9] Apoptosis&(F T+ EF XD 0.5 Gy,
1.0 Gy, 20 Gy, 30 Gy, 50 GyAl=kol|A 27k 097412,
099410, 1.11409, 1.29+12, 1.15+1.1Z
Z7tell whahA] Shakel s Wolul A4 dizol ulsle]
FH o2 Apoptosis®] fritE <Ju] YAl ARE = A
B 5 Jdglen, WEE AFeA ok izl vlste] A
gkoll whe} 212} 20.5%, 27.3%, 24.5%, 12.3%, 23.4% 2 VFEFsk
on, AA Mekeddol|A] HF £21.6% Z4EE AoE 1}
E}ukcH(Table 2, Fig. 1, 2).

3. ¢F 20| §le W (Alcohol 0.3% O[5H) MF| &=

Azkol| 2 Apoptosis2| 15}

Ha 55 FRUE $F20 gle HF 800 miE AFs
BEER1 BEER?2 GB
3.00 - 3.00 1 3.00 1
2501 2501 250
R R 0
2 2,001 8 2.00- 2 2,001
S 1.50- ;+ S 1.50- S 1.50-
£ g™ g’ <o m <, ==
1.00 -— 1.00 {— e e 100 4—
O T T T T T T T T T T T 1 0 T T T T T T T T T T T 1 0 T T T T T T T T T T T 1
00 05 1.0 20 3.0 50 00 05 1.0 20 3.0 50 00 05 1.0 20 3.0 50
MELATONIN NA_BEER PBMC
3.00 1 3.00 1 3.00 1
250 1 250 250
2 2,001 . 2 2.00- \ 2 2,001 -
S 150 * S 150 a S 150 +!ﬁi
g 1.50 A1 8 1.50 A 9 1.50
< -ré* < == <
1.00 {— 100 === =& 1.004— T
0 T T T T T T T T T T T 1 0 T T T T T T T T T T T 1 0 T T T T T T T T T T T 1
00 05 1.0 20 3.0 50 0.0 05 1.0 20 3.0 50 00 05 1.0 20 3.0 50
SoJu
3.00 1
2.50 1
i)
2 2001
Q
E‘ 1.50
1w_*_+iﬁ
0

00 05 1.0 20 3.0 50
GY

Fig. 1. Radiation induced apoptosis (%) in peripheral
lymphocytes.
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-%-- Melatonin 2 e
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< 1.0
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Fig. 2. Radiation induced apoptosis rate according in peripheral
lymphocytes a shown.

Al shar 2417 A 5] S il o AlEakE £
glsto] £

Zslgiek. WS 05 Gy, 10 Gy, 10 Gy, 20
Gy, 3.0 Gy, 50 Gy= &

A8k & A el Apoptosise2 2t
7122411, 117410, 113411, 138+12, 1.32+120]%)
t}h. Apoptosis®] FHE> A7l wheka B4R AR
Zz3roll ulste] AA Q] Apoptosis&- Ashe Kol 1 7t
4=9] ulgo| Akl we} th2 A Yelyltt o]= 0.5 GyollAl
0.0%, 1.0 GyollAl 14.0%, 2.0 Gyolld 20.5%, 3.0 GyollA]
7.5%, 5.0 GyollA 12.0%% 7H4a¥ A& x| 4k ool A

HT 10.8% AZEIE HAcH(Table 3, Fig. 2).

4. Melatonin X{2| & Mzko|| = s}

Apoptosis 2| &

W2l E U (melatonin)g 1 mM X5
Halol] 7Rk WAL 05 Gy,
0

A% F 24E 4

v

=

Table 2. Radiation induced apoptosis in peripheral lymphocytes of five donors who drunk 800 ml beer (P<0.05)

Relative ratio of apoptosis (%) according to the radiation dose (Gy)

0.0 0.5 1.0 2.0 3.0 5.0
1 1.00 0.70 0.82 0.79 0.87 0.89
2 1.00 0.96 0.96 1.24 1.63 1.36
3 1.00 0.89 0.92 1.00 1.16 1.06
4 1.00 1.01 0.89 0.98 0.94 0.91
5 1.00 1.30 1.33 1.52 1.86 1.55
Table 3. Radiation induced of apoptosis in peripheral lymphocytes of five donors who drunk 800 ml non-alcohol beer (P <0.05)

Relative ratio of apoptosis (%) according to the radiation dose (Gy)

0.0 0.5 1.0 2.0 3.0 5.0
1 1.00 1.25 1.07 0.96 1.14 1.14
2 1.00 1.27 1.21 1.23 1.88 1.86
3 1.00 1.24 1.31 1.24 1.50 1.37
4 1.00 1.17 1.08 1.00 1.07 1.02
5 1.00 1.17 1.20 1.21 1.29 1.23

Table 4. Radiation induced apoptosis in peripheral lymphocytes were treated 1 mM melatonin of five donors (P <0.05)
Relative ratio of apoptosis (%) according to the radiation dose (Gy)

0.0 0.5 1.0 2.0 3.0 5.0
1 1.00 1.32 1.24 1.11 1.28 1.72
2 1.00 1.30 1.31 1.45 1.42 2.51
3 1.00 1.23 1.52 1.61 1.97 2.42
4 1.00 1.28 1.18 1.21 1.36 1.72
5 1.00 1.15 1.36 1.47 1.63 1.91
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Table 5. Glycine betain of relative apoptosis rate (%) according to the radiation dose (P<0.05)

Relative ratio of apoptosis (%) according to the radiation dose (Gy)

0.0 0.5 1.0 2.0 3.0 5.0

1 1.0 1.21 1.23 1.32 1.56 1.63

2 1.0 1.37 1.53 1.92 2.31 247

3 1.0 1.44 1.53 222 241 2.69

4 1.0 1.14 1.16 1.36 1.60 3.10

5 1.0 1.26 1.27 1.49 1.69 1.94
Apoptosis&2 77} 1.25+1.0, 1.32+1.1, 1.37+12, 1.53+ A E1AH Apoptosis) e A|E A AR o2 2
1.3, 206+1.9¢ dick 24 Apoptosis®] F7Het Tl o A AodstA 2A4E = AEAL] g el ZA Kett So] XS
1 3 AAURT sk 23]y SUksle A Kol 71%slgiek? o] AL AEA oA el ALY £4LS

o} o 2k 0.5 GyollA 2.4% Z7bslgda, 1.0 Gy°1W 2.5%
74, 2.0 Gyoll Al 7.0% 74=skick. 3.0 GyollAlE 4.0% 27}
AT 50 GyollAl 25.0% S7Fshe = vHEbitK(Table
4, Fig. 2).

5. Glycine Betain X2| & M
B35}

2to]| =2 Apoptosis 2|

xd o 3 QehTre Rel, Beha 24 ekl Cs
0 mM)E H7HF e, WAHEE 05 Gy, 10 Gy, 20

Gy, 3.0 Gy, 5.0 Gy& ZAs}3 o] & 60417k wljk &
Ak T Zke 128411, 1.34+12, 1.67+1.5 1.92+13,
2.37+1.8%2 Uk} o] 0.5 GyollA] 5.0% Z7FskaL, 1.0
GyollAd 2.0% 7+4=9} 2.0 GyollAE 12.0% Z7}, 3.0 GyollA]
24.0% Z7}, 5.0 GyollA] 37.0% Z7}5 Hol= 7oz HAx
K Table 5, Fig 1, 2).
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A ] Fo) o3k AlEe] A= WAl Al 2h-gol
o3k DAN £4oll4] 7]Q1=ek. m|e] WhAAlell4] DNA
o] oAt Al aAS TR VeE A
ok e o] WA 3] Felut ofwd SARle) ofsle]
3 DNAE 758 5 glor o] AEA Fdwo]
efe] Az Dotk

AAe] FoAlFe] latAE
WG Foll A 7l Al RIzkskel” o] A Algke) vt
Aoz §Johe] ApoptosisE =S = Q7] wliieell dst
TALE WA 9% o 15 Addsls ARE e o] 85
hom Akl o|Este] AEAE F7bshe W AEE
e W2 A Has Qe

ot v ;2 b

A HIHE A Eo]w,

LN
Tf
ik

al
o
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W2 AEE AAsE A%

cell death)S 2oJn]3ic}.
Qubz o 7 A|FAHCell death) 2] #H8-& AETA, AE

A2l el & Vel Al E 3] AH(Necrosis) &= A|E2}F rE=

A e ek dofuka o o weke gl

149l Aeld AlEAHProgramed

P2 FA= seir} A ZT]Ao]a, H]J‘:Lo]ur AE27)
7+ So] AAA ] HEE A A A o e ZzalE
o] SAsle] AEAA}L $15= 1_”39}5]01 Apoptosis &

| (Apoptosis body)E 3AIsto] A EAH(Cell death)el] 0|2+
797} A ZE314 Apoptosis) o]t
ukALA o] 93l Al EAHCell death)7}
Aol AlES F2 AT E
Aoz ATAL] Y FollA & | YubHlog A&
=3 ol Aoldde Al ALE FIATIA gk
A7) S o ko] T o] wsle] M4t Al
2 Soj7}A g ale] =} Apoptotic cellol| A=
o] ZAllsl= ¢1A]&A 2l Phosphatidyliserin (ps)©] Plasma mem-
brane®] QFZrof|A] v W o & QX|7} vl Al HOZA] PS
7h A28 3o =

L

T

TEEE A A
FHs= ANEAL T

H )
L
Axo

AE=

o] Az efalo] Hep
Annexin V&= Calcium dependent Phospholipid Binding
Protein® & 4] PS2} =& A3EE el Cellol] =25 o]
9+ PS7} Akl Flow Cytometer 2412 93t 7,4 =
L Probes® ©|%). ag|a PS7} fEE 2= AL
Apoptosis Z7]0l] YJER}7] woll Annexin V3ol 2]k
412 DNA Fragment 73 Nuclear Changeol] 713} Assay .
th & v} 27]9] Apoptosis TS HAE 4= 9l P g
31 Annexin V stainingS Apoptotic ¥+ Necrotic processing
o] upA] et ghA|Ql A ZAHCell death) SHA|E EHFs= Mem-
brane integrity®] Loss®Et} Wz Yo} EE Propidium
ioide (PI) 72 Vita Dye2} Annexin VE M dMelA] =™

r-\mr
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Dead cell (52 AlE)e B BFE 5 Qlrk(o] W o]
u] Apoptosis7} Lolut -2 A|Z9} Necrotic Pathway2] 7}

g %o AES ASE Qe
H]-& Annexin Vol|

A vEE st

Fre Eo)

upgha] 2 Agol| A= Ploll
o3 =] v]§ 2|3 Pl+Annexin®]]
SPEPER

AR SRR ZHE ARk AR ozt
= AFsk g HRF A AT WA =4
A7) e wg=e] mlEkA EEt e (50~300 pg/ml), 2E
A1 HIERQI(80 ug/ml) F1& Pl Hrbste] FL3 e
2 A 24§ 60A17F wHekRt ok Annexin VE}
Propidium Iodide (PI)9] 2F3] M=l A|Z7} Akol] 23l
A fakEl s AlES AEE, AZIAE, AEZHAL] v &S
SAE 472 2Asiele

WAAE AHE 2AAA 3 Apoptosis HlE2 4l
F57tell wet o4 Al S7ksiet 0.5 Gy, 1.0 Gy, 2.0
Gy, 3.0 Gy, 5.0 GyollA 727+ 1.22+1.0, 1.38£1.0, 1.47+1.2,

147411, 15+120)90c}. 25452 42138 4449402

T AEIA &S 7|F0 8 ska, WES AT & A
Gto] B B8 Qlupt AZE APz z2A4% 5 1
AEel gko & vl wakglch.

o] H] ol A 0.5 GyollA 20.5%, 1.0 GyollA 27.3%, 2.0 Gy
of| A 24.5%, 3.0 GyollA] 12.3%, 5.0 GyollAl 23.4%= 3
21.5% Apoptosis&°] FH47} Vebslct o] gt Avhe=
Zof| o] AEFo] WA WolaTtol o] Qe AL
2 AAE|Q o, W Lof uleR Eiral ofu]z) wSef] 3
FE ISAEE B ow 45 8-S g Aew >
ZHich

ulgpA] Wl ol] E3hEl Fl-&o] E3ko] 57} ApoptosisThas
ol X & &3S Yol y] 3l ¥3LEo| gle WFE 413
g & i 248 A, A A7H0.5 Gy)ollA & &3t A
9] giglon} 1.0 GyollA 14.0%, 2.0 Gyoll4] 20.5%, 3.0 Gyoll
2 7.5%, 5.0 GyollA 12.0%% 7ra%glom, Ax| Agkedod
of| A A7+ Apoptosis®] H]Eo| °F 10.8%% UEbgTt o]
g A ol Z3E|o] = vlERA ol gk WA A
AAE3 3 AFZEAEE Apoptosis &2 ABlol] o]
AE(108%) F&s v|X= As & T Jrk o] ¢ILEL
A 2ol WA ZHETE Qlsl whAeh 25 frEl
7)ol thet A E S elAlslo] DNA 48 A7tshs Ao s
7=, A AekollA] Bl vl o A A3 Gy~5
Gy)ollA Azt 53} =2 718 A7) a3 W 4]
A7} &I st 22 WAL WolanE Bk

4, o) byl vlal AZEAE elels] 91

Z
R

r d

=1

88

n|eR (e Sl Pk,
Zoll wlebedz} ZelA W)
ATl Arfeln Az AL
wde] A% 412 Aol o gojEel
24% Z7V8l99a, 1.0 GyollA 2.5% 2=l em, 2.0 Gyoll
A 7.0%2 HAE YA 3.0 GyollA 4.0% Z7Fslon, 5.0
GyollAl e 2] 25,0974 Z7hek A B9k

= A Aol ARETE AP & e} Aol
£ A5 Gyole AZAN} YolAE AL & 4 2
o 2 QAR A AEEL W) g Aol
A AEZ A vl go] Zrleln AETA vl go] el
Ao mFolhA AERAS) B oz ATAZ o557
1} olml b B B4 ATA ol2E Aoz 3=
& 4 gk

et oledt WY

wetE o] gkl Euke 2 Apoptosis A 7HE o]
A Fabe Aow
Monocyte cellell that edtollA] wlizked Hd71sh 7ol +
7kl wlElAl 40~50%2] &7 AT slgl ot
o] Age| 75 JIFAE} o ThellA| ol vigt At
olmz B Ay glaAEe} ok AE UEhd Zlog
Azt

gk Wit AEHvbEel Eol9dem DNA 45 13
3= g7} 9= Glycine Betain®] 73-%oll= = A=H0.5
Gy)olAE 508 & Z7Fst9l o) 1.0 GyollA] 2.0% 749}
2.0 GyollA 12.0% =7}, 3.0 GyollA] 24.0% =7}, 5.0 GyollA]
© 370974 F7Vshe AFE Hlek S A7Hlell sl A
e A3k Aol & Hylow, AAd# ool vhi A7t
B QAT F Utk e A HollAE
g A EIE JeRNA] Egkch

Monobe S'>!72- A& (Whole blood)-S ©]&3}o] Caronion
beam¥} X-rayS ZAFsE Foll DNA fragement & AH|Z3l A3
ol|A] Glycine Betain AJEoll4 27+ 17%2} 30%2] Hlo] &z}
E Edkar sl o, o] Aabs JutFAES} opd HER
A3k Avfolm mdl ZA] Whol|A] Xpol7} Q= AR A
Z¥ek = 9} aglar B Aol AlE viAI T 604
to g nAsle] BAZE AR wfFAIZH60A THell 2lA]
AH 2 Apoptosis®] H|Eo] A F78% Z(RHE Apop-
tosis®] 7}z)7} EA o] Xolol|A] e Arte 3k U
Zlo g A7t

432550l vl Apoptosis &2 Aol ofe] A

Sioteh. )3 WFLol H6E) vl ES) 22l )

7}



afo] AEAS] ARAEE BAelr] thi ofelg B2
A

Adeh. gF o]E vw|FAEE digt A4t o et
Aoz Az}

o] ofgk WA WolaatE doly] Sl Al
UGN QISIFA|EE o] g3to] WALZRA F o] £4
& A o5t 2 ZES Ak

1. "ol 9%l Apoptosis A EI= 0.5 GyollA 20.5%,
1.0 Gyolld 27.3%, 2.0 GyollA] 24.5%, 3.0 GyollA 12.3%, 5.0
GyollA 23.4% 7Fa=2 A AsFd Aol 4] FF 21.5%2] T4
a7t gk

2. FLE W A A3 Aol uvlal 0.5 GyollA 0.0%,
1.0 GyollA] 14.0%, 2.0 Gyoll4] 20.5%, 3.0 GyollA 7.5%, 5.0
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Abstract

Studies on Radiation Protection Effect of the Beer

Jong Gi Sohn, Tae Young Ha, Chul Hyan Hwang, Young Hwa Lee

Department of Radiation Oncology, Busan National University Hospital, Busan, Korea

Purpose: In this study, it was investigated whether commercially produced beer is able to prevent a lymphocyte
from radiation induced apoptosis.

Materials and Methods: \Whole blood samples were acquired from 5 healthy volunteers (male, 26~38 vears old)
and the lymphocyte were isolated by density gradient centrifugation. Radiation induced apoptosis of the lymphocyte
were investigated by 0.5 Gy, 1.0 Gy, 2.0 Gy, 3.0 Gy to 5.0 Gy irradiation. In some experiments, the donor drunk
beer and then blood samples were collected. In other experiments, melatonin or glycine betain was added to
lymphocyte culture medium. Treated or untreated lymphocytes were cultured for 60 hours and radiation induced
apoptosis of the lymphocyte was analyzed by annexin-V staining through flow cytometery.

Results: Relative radiation induced apoptosis ratio of the untreated lymphocytes is 1.22+1.1, 1.22+1.1, 1.38%1.0,
1.47+£1.1, 1.50%1.2 by radiation dose of 0.5 Gy, 1.0 Gy, 2.0 Gy, 3.0 Gy and 5.0 Gy respectively. Relative radiation
induced apoptosis ratio of lymphocytes is isolated from beer drunken donors is 0.97+1.0, 0.99+1.0, 1.11+0.9,
1.29+1.1, 1.15%1.1 by radiation doses respectively which are reduced 21.5% compared with untreated lymphocyte.
Relative radiation induced apoptosis ratio of the lymphocytes is isolated from non-alcohol beer drunken donors is
1.22+1.1, 1.17+1.1, 1.13%1.8, 1.38%1.2, 1.32%1.1 by radiation dose of 0.5 Gy, 1.0 Gy, 2.0 Gy, 3.0 Gy and 5.0 Gy
respectively which are reduced 10.8% compared with the untreated lymphocyte.

Conclusion: As a result, it is suggested that beer may protect the lymphocyte from radiation damage and inhibit
apoptosis.

Key words: radiation protect, lymphocyte, apoptosis, flow cytometery
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