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Abstract — Adaptive response induced by low dose y-ray irradiation in human
peripheral lymphocytes was examimed. Human lymphocytes were exposured to low
dose of y-ray (priming dose, 0.01 Gy) followed by high dose (challenging dose, 1.5 Gy)
after various time intervals (4, 7, 20 hours). Frequencies of micronuclei were
enumerated in both primed and unprimed groups. Maximum reduction in frequency of
micronuclei was observed when challenging dose irradiation was followed by priming
dose after 4 hr incubation period. When challenging doses were irradiated 7 or 20 hr
after priming dose, frequencies of micronuclei were reduced slighty. However, these
reduction were not statistically significant. In this study, human peripheral lymphocytes
were irradiated at G, phase and they showed adaptive response induced by low dose
radiation.

Since micronucleus assay is relatively simpler and faster than other methods, it may
be a good tool for evaluating radiation-induced adaptive responses.

Key words: Radiation-induced adaptive response, Micronucleus assay, Human lymphocyte,
Gamma-ray.
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DNA s} e AEFHOE F98 AYEAY &
Ae dedle Aoz EA YA ol EUR,
A o4, WY L AEA FoE RHE F
o [1]. :

Aol S4E YA g 299 alkyl-
ating agento] Ao 2 =25 DNA FE v
$o] frxHo| 3% FA4 alkylation o] ¥ &4,
A Ev @ 4ol Ao gis] AL A B
o [2]. 42 ERSE AMEINME alkylating
ag- ent [3, 419} A=A [5, 719 tlste] Ol
FAX G FAHE FE W, F oW &4 Q1A
AT AAE7 Hole LEE Ao g% &4
9 A5 E AZANA Ev& A7t B HAG.

QA JEFE AHET AFNA X tritated thy-
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2 48 T FA G771 23 AYSHAY
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2 Ag89 [6, 8—15].
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g 98 & Jde d=79 viAd £43[16—18]
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A7t ez AAFE (0.01 Gy) 2 2AF (15
Gy) ¢ ZuldE 2AEPY. FEFE Al
FAHOE Gy A o] BZ o] AJ7]o WA A,
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ag AHsAYG. 289 F=F & Ficoll-hy-

paque gradients WP o2 Y4 £ 3en £
2]¥ Y=++ Hank’s balanced salt £ o g A
2 5lo] RPMI 1640 (10% fetal calf serum, 2mM
L-glutamine and antibiotics) uljA]¢f 8l %3}t
Y X 7= multi-well tessue culture flask (Corn-
ing, No. 25820, NY) ¢l A 5x10° cell/ml9] =2
sty Yo BEE FE387 Ao 24
ZAF FAR A F, B 13 AR 24}
T 492U 3% 12 WA =4 F Fd phy-
tohemagglutinin-P(PHA-P, Sig- ma, 5ug/ml)&
A71ato 37°C, 5% CO, vl F7) oA vl &3t

YIARM A}

A Qg AN ZA A ¥Cs & o] &3t =
A A Zg ZAFAE A on LAF] =A
£ %Co 94X 8% (Theratron-780, AECL) 2
Algstger. AMNFL 0.01Gy (dose rate: 0.143
cGy/min) & A &, 4, 7 T 2047 Fo I
A% 1.5Gy (dose rate: 136.5 cGy/min) & 42
oA 2AHAY.
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Fig. 1. Experimental schedule for the first
priming dose (R1, 0.01 Gy) and the sub-
“sequent challenging dose (R2, 1.5 Gy) of y-ray
irradiation.
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Table 1. Adaptive responses induced by 0.01 Gy priming dose of gamma - ray to the subsequent chal-
lenging dose of 1.5 Gy gamma - ray in G, phase human lymphocytes.

Donor Treatment Micronuclei Micronucleus Expected
(Gy) in 1,000 cells distribution
1 2 3 4

A 0 16 4 1
0.01 26 2
1.5 131 ¥ 12 5 2
0.01 +1.5(4hr) 102¢ 0 13 2 141
0.01 +1.5(7hr) 120 8 16 2 141
0.01 +1.5 (20 hr) 114 7 14 3 141

B 0 10 10
0.01 12 12
15 125 68 21 5
0.01 +1.5 (4 hr) 78 % 8 2 127
0.01 + 1.5 ( 7hr) 107 0 12 31 127
0.01 +1.5 (20 hr) 9%* 63 12 3 127

C 0 21 5 3
0.01 39 2B 4 1
1.5 160 126 14 2
0.01 +1.5(4hr) 121* 9 12 1 178
0.01 +1.5(7hr) 162 136 7 4 178
0.01 + 1.5 (20 hr) 161 12 12 3 178

* Significantly lower than the 1.5 Gy treatment alone; P<(.05 ; X” test.
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st Y A ¥ E 10% Giemsa staining sol-
ution £ 2 1087 44 ¥ 2+ 4923 1,00074
9] binu- cleated cellofA] mA YL AFsien
uiAe] 1z 9@ 37 59 BY 71FL Almassy
% (1919 g & Fe3tddh. A AR A8
AP a3y 13 2o,

HIAR ZALE QA YEFO|A vl TA
MrE ¥ 1% 7o A AR E 1,000/ 9
binucleated cells & 1.5 Gy @5 ZAlZdA &
131708) mA e FAHYT 0.01 Gy ZAHES
2671 9] wAF o] YEh, A FHANN AXF &
I, 28] WAL zAL SF vjAE 2y Wl
= dAXE 2 B Nxor FA dxF9
nE, 2 16708 A E 14174t} ol o B8t
01 Gy At ¥ 4A1749]) 1.5 Gy & A ZollA e
o AFx) o v}sted 29.8% (p<0.01, X* test), 1.5Gy
Sz Hsle 24.4% (p<0.05, X* test),
By Wee Zag el 94 de F& vt
$¢ BT 5 AU 0.01 Gy 2A F 7 EE 20
A 7Hl 1.5 Gy & AL FAAZ v A3 E %l
S #asdod fo4de itk B 2 C 39
Ao Mz vd A7t FFHAG. 744 Fo
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Zo)A ¥ d 33d 4P FHFEH 2AF G E
ZAFAA 13970 9] wjAele] FAE A ALF
ZAF ¥ 4, 7, 20770l LA FRAMA] 72 99, 130,
124719 v A& o] FFHR}, o)l oA o) s}
o 33.6% (p<0.01, X test), 12.8%, 16.8%<] 7
28 B4 AolZ, 1.5 Gy &ERAME )3y
1% ($<0.01, X* test), 6.5%, 10.8%9 74 &3}
& el (292).

WAMA 24 A& AAF] YA S 2R
WAL ZAL 4R ZH ) A} SHEgd MY @A
g g JENIY. & dF e AdF
ZAF 28] AR L BFE G, AE Aed] A}
3] AAF AL AL 93] FEdE ME9 F
< S Qg

o #

B A7de G, e A T g9 Pz
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=8 AEZ do] 79 WAL U@ g
29 2y A& #F 3k :
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Fig. 2. Effect of low dose irradiation on the in-
duction of 'micronuclei (MN) in human
lymphocytes. Filled boxes show frequencies of
micronuclei in 1,000 cytokinesis blocked cells
and empty boxes show the expected yields,
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