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Radiation Adaptive Response Induced by I-131 Therapy
in Patients with Differentiated Thyroid Cancer
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Abstract

Purpose: The purpose of this study was to ascertain whether radiation adaptive response could be induced by
high dose |-131 therapy in patients with differentiated thyroid cancer. Materials and Methods: Lymphocytes
from 21 patients (7 males, 14 females, mean age 5512 years) were collected before and after administration
of 5550 MBq (150 mCi) I-131. They were exposed to a challenge dose of 1 Gy gamma rays using a Cs-137
cell irradiator. The number of ring-form (R) and dicentric (D) chromosomes was counted under the light
microscope, and used to calculate the frequency of chromosomal aberration. Ydr, which was defined as the sum
of R and D divided by the total number of counted lymphocytes. Results: Ydr in patients before -131 therapy
(0.09+0.01) was not different from that of controls (0.080.01). Ydr was significantly increased to 0.13+0.02
(p<0.0001) after I-131 therapy. Increase of Ydr after the challenge irradiation of 1 Gy was significantly lower in
patients after I-131 therapy than before 1-131 therapy (0.17+0.03 vs 0.21 2002, p<0.0001). Cycloheximide (CHM),
an inhibitor of protein synthesis, abolished this effect. Ydr after CHM (0.200.01) was significantly higher than
Ydr after -131 therapy (0.17+0.03, p<0.0001), but was not different from Ydr before 1-131 therapy (0.214:0.02).
Conclusion: High dose -131 therapy induces an adaptive response in peripheral lymphocytes of patients with
well-differentiated thyroid cancer, which is associated with protein synthesis. (Korean J Nucl Med
2001:35:83-88)
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AP o) gele] ATE A=), WALk
= F5T T d= A= WSl H-3 thymidine
2] 739 1~10 cGy,” X492 729 0.5~20 cGy,”
y A9l A9 1~20 cGyP® gl ik olHrh
=T Age] S fRoa] AR Sl
HALAR NS0l oAl gherta RaEglR)
uh, AR 1131 Aol Foidt 7ol <Al
HEPAYZ A A A guS0] Do

% ek gEhd A sl mAlg
ol 1-131% Fof3l7] ZFol] do}= BAAAA L
Hhg-oll tigh A AI- Q) At obF Rl ul gt

webd B AFeAE AAARARAE T FaA0|
2 23RS A7) A8l 5,550 MBq (150
mCie] 11318 Folihe dhxje) waslo Pz
oAl 1131 Fof o] WAL Sk o] A
5 JohheA] dotrazt dsieh.
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1. CHAL 2}

B3hzabAgke) i3l 11131 X 88 A8k 21
o] A 79, oI 149, HFAH 55+124)
£ digog 11131 X EAH 131 XNEF 72 AP
off 22+ 5 mig xPstod wiekslgdr). o] A7
Aol Folgt shAlukg dide sl 1131 X
EE AE 32 F kA AN EE W
< HAHo] AUe AR} wil H] Foll YA )7}
Ue A= AlLslelon, X g gk BE 5550
MBq (150 mCih3ick. EE Fxloll4] X8 2541
[-131 185 MBqZ ZAgkA70& Akl dlzF
L2F QA oltg FHRE HXHY W)
ST 273 AR 109047 61, oiA} 4, HF
A 43+£7A)olA] Held YZFE o] geigic)

2. HiQF I HIAMM XA}

RPMI 1640 medium 8 mlol] 15% -S-efo} &X

(fetal bovine serum) 1.5 ml, A|ZEAEZZA9] 3%

phytohemagglutinin (PHA) 100 pg, penicillin 100
unit/ml, streptomycin 100 pg/ml-g 718F HIH

Boll AH3 T FAE 10%E 412 vha 377,
5% CO; w70l A wiofs}eich.

A z=ARE vl 70 Aol Cs-137 3
u}412 A7) (central dose rate = 654 Gy/h, Gamma-
cell 3,000 Elan, Nordion, Canada)Z A-&3s}e] 1
GyE 24l CycloheximideE X &3t A9+
Q) EuEAM AL 2X]7F Aol cycloheximide 10 ug
jmiE A7 2417 %ol 2 Aol ARG TS 7
kS 1 Gy 24Kt
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ok 70417t Zoll colcemid 0.2 mlE d7lslo]
71 Aol 24E AT F 247 o] wlok
At wioko] Erd AIHA-L 1,200 rpmE S5HE
2 A4Re @ ohe 4Ae weln A4
(hypotonic solution, 0.075M KCI)= 8 ml % Z+7]
st & 42 5 37T F=oA 2087 A
sloir}t. oy 7)) A H(fixer solution, methanol :
acetic acid = 3 : 1) 5 mlE 432 1587 YA 134
g ohy 1,200 pm % 57 ARk A
Hg ¥l 3 oA aAsREE, o] A& F A
U uhEslo] of o] FEl wWEla HHH AE
£ 2 A2 v el BE Azl 37| FellA
ZF A=A7] ¥ Giemsa $Hog Jqsgic)

=~
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7h QA ool Mg Bakslslell HHtE A
& el AAZL. ek daAlel WA
®F FFAARD) AU £AZ AT
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5. SHZA 03
0% — B
T Zb AR ko] YdrgkS ANOVA test . »
E ol&sle] HolE AZsIglen, 2t #71o] GF S0
So
HAE 913 AF24 2 Bonfferioni 2A4-& o] &3} o
A3, pgkel 0.05 71k w {28t Xpolv} Q= A
006 8Gouw 1
2.2 7k BGowp2
0
1234567809101112131415161718192021
petients
= 1}
Fig. 1. Ydr induced by 1 Gy of external gamma
N o irradiation. in  peripheral  lymphocytes  of
a2 1131 2|24 gakrellA Ydigh 0.08 individual patients with thyroid cancer before
40013 0.0940.01F §3t Zol7} glgdeor} (group 1) and after (group 2) I-131 ablation
o therapy. Ydr was defined as numbers of ring
(p>0.05), I-131 =8 F 79 Ydrzte]l 0.13+ and dicentric chromosomes divided by total
0.0252 oA S8t (p<0.0001, Table 1). number of lymphocytes counted.

Table 1. Choromosomal aberrations in peripheral lymphocytes before and after 1-131 therapy in patients with well
differentiated thyroid cancer

Total number of  Total number of

Group Number of donors )
scored cells chromosomal aberrations
Control 10 3337 274 0.08+001 +
Before 1-131 therapy 21 5344 480 0.09+001
After 1-131 therapy 21 3764 489 013002 '

Ydr: Sum of numbers of ring and dicentric chromosomes divided by number of total lymphocytes scored.
t p>0.05, * p<0.001.

Table 2. Induction of chromosomal aberrations by 1 Gy gamma irradation in peripheral lymphocytes before and after
5550 MBq I-131 therapy in patients with well differentiated thyroid cancer

Number of Total number of  Total number of

Group ) Ydr
donors scored cells choromosomal aberrations
Control 10 1514 374 0.24+0.01
Before 1-131 therapy 21 3427 719 0211002
After 1-131 therapy 21 3323 503 0174003 __ t
Cycloheximide 10 1692 334 0204001 _ |

Ydr: Sum of numbers of ring and dicentric chromosomes divided by number of total lymphocytes scored.
*p=0.0004, **p<0.0001, t p>0.05.
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et dt $rte] fJEFoNA 1 Gyl Zvbilg
ZAIIEIY Ydrzhe diZ2Foll e 0.24+0.019]
I, 1-131 X8R SATAAE 0214002, X8
% RAFAE 0.1740.032 izl vl#l X8
A AN fodstAl YL(p=0.0004), X EF
AT iz X8 Aol vl oie- #
s}Al Z9keh(p<0.0001). A} AAAANA X584
o] fZFo) 1 Gysl Fubde =A% ¥ A%
Ydrzk-& Fig. 10 2k X8AE Ydrgk Xole]
HIFXE 0.0410.030.2 Ydrgkel CVEHE 70.43%
Sk oizTE AT RZFel 1 Gy Zupad
+ Z2A%F Ydgk S7HE YEF 0161001, X
A AT 0.1240.03, X EF A 0.03£0.02
B AEF 3ATollA felshAl Wkek(p<0.0001,
Table 2).

I-131 X183 g2l Cycloheximide & *]X]3}
31 Gy9 e|FzmbAd-E 248 ZPolle Ydrghel
0.20+0.012.Z Cycloheximide- & **|&}4) 942
(0.17£0.03)ol vlall {osiAl H& Fhe Egon
(p<0.0001), °] Z& XB8A 1 GyTt =A F
(0.21+£0.02)3% w]azsted {23k Zol7t g}
(p>0.05, Table 2).
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thymidine,"™ XA1*'" & y A28 o] 23lo]
TERIL, FY] WAl gt Ay uka
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>

ZAE A BEsA el A ek Aol

AL A 5ke-S 58 7 e A
9= X419 A 0.5~20 cGy,” vy A9 A%
1~20 cGy'?& 14 Qlch Bai 572 Co-60 7
vhd 0.005 GyE =Y zAslels delle A3t
So] §EHA ogter), e AEF7] 0.005
GyE 23] 2A89S W H-gHkgo] frEso] A
Azke] AAe] ofy] X FHAEW WA AE
uhgo] $5 2 4 9122 #glrk. Monsieurs 'Y
< 11131 Fo] A-F 157Y 772 T3 A"t
0, 0.5, 1.0 Gyo] A=kg =A% o2 A5 A &
v)Lele] HILE Bl HgNEES BEsled A&
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& & Jgdria sk B Q7 tidRAelAE
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ol 2 Gy AAE 2AsHY Asid A=A
Aol =FH A gF FHo} gRo) o] AAs A
asle] Hongol g WAk B
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1131 X8 A ghae] fZ7el 1 Gyol Zukd
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AR Aoz gse A A ek
ol ofel] AH o] FEHvh: AL 2
FedA glek™

131 A& Froll Y] A o] ot
the A A dEA ek B el R 1131
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o] wol Wolki& HAUT 4 Ak A2 A
FRTM R Ydrghe AR o sled), ¥ AT
AollA ARt vloll ozt i diAEe HET
AFAFE dF 1 Gy A=7F € Zlez A7t

fofshl # odToll A L3I $AbEel
Al A5 Al 2% 11318 Fofahe Aol
= A RSl ofubrh: A4S AEs
ok Qde] FARE 1131 Folwe] ARt ¥
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HEZ A4 BAAA ZHG-0] FEm| oA Yol
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1-131 X855 Alegsh 21789] shxkdat 79, o=}
149, HFAH 55+124DE AR 1-131 Fof
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Cs-137 AZ=2AVE Agste] 1 Gye viilg
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mide (CHM) 10 pg/ml& H7Fsla 247k Foll 23}
d AR o3 1 Gy Fhibads 24 diz
ToFEE A oldE FkslE §AH wWHol

g AR A 109034 69, oldt 4, BT

e 43+7ANellA E2ldt YZLE o] &3k
2 F 1131 X8 Aol ™3t ++3 1-131 X &
3 oage &, aela 2T 47 1 GyE &4
kA b2 I 2AE o ro] Bk 44y
AL AlFg oy B dAY 3 EE vEl
W Ydrzks reted AR nlasiglch Hak iz
Z2 1131 X84 gAkrolA YdrgkS 0.08+0.01
F} 0.09+0.01 2 §23F =o]7} glgler}, 1-131 X
8 Folle ALl Ydrgkol 0.13£0.02% #-2js}
Al Z7kslodek. o] "ol 1 Gyl #ubids 2A
Al Ydrgke] thzTa el fZAllA o
Gy2l #viilg zASAEY Ydrgke] tiZ&aellAd
= 024+0010]3, 1-131 X 8A sAFolAE=
0.2140.02, X 8% 3tAFol|AE 0.1740.032 of
zF vl X554 BT FoshAl Wk,
25%F AT dzaH X5 Sl vl
B dolt) b+ lE&F 0161001, X 8A
AT 0.1240.03, X HEF AT 0.03+0.02F %
% AT fdsiAl gk ey, 1-131
A 8% 3}l CHMS Ax)skal 1 Gyl |57k
ulAdS =2AE Aol Ydrzkol 0.20+0.0508
CHM-g Xx|stA] ¢k& <foll mlsl] sl =<
e Bk 2 a4 11318 T3 &2
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