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Abstract - It was reported that radiopharamaceuticals induced radiation adaptive response
(RAR) in patients undergoing nuclear medicine imaging studies. Individual variations of RAR
were not studied well. The purpose of this study was lo evaluate ndividual variation of
RAR in patients undergoing nuclear medlcme imaging studies. Peripheral ly mphocytes were
collected from 23 patients undergoing = i Vo dlethy]enetnamme pentaacetic acid (™ Tc-DTPA)
renal scintigraphy, 18 patients undergoing - ke methv]ene dxphosphonare ("™ Tc-MDP) bone
scintigraphy and 21 patients  undergoing #mrotetrofosmin . (""Tc-TF)  myocardial
scintigraphy were collected before and 4 hours after injection of radiopharmaceuticals. The
lymphocytes were exposed to challenge dose of 2 Gy gamma rays using a cell irradiator.
Numbers of ring-form (R) and dicentric (D) chromosomes were counted under the light
microscope, and used to calculate the frequency of chromosomal aberration [Ydr=(D+R)/total
number of counted lymphocytes]. Adaptation index (k) was defined as ratio of Ydr in
conditioned lymphocytes over Ydr in unconditioned lymphocytes. Coefficients of variance of
k in ®™Tc-DTPA, ®Tc-MDP and ®Tc-TF were 35%, 34% and 21%, respectively. k was
not dependent upon age, sex, and underlying diseases. There was a wide variation of RAR
induced by radiopharmaceuticals among patients undergoing nuclear medicinc procedures. It
remains to be determined for causes of such vanation.

Key words: radiation, radiopharmaceuticals, adaptive response, individual variation, nuclear
medicine imaging.
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Table 1. Chiomoscmal aberrations in peripheral lymphocytes before and after ™ Tc-DTPA renal scintigraphy

Ydr*
After renal
No Age Sex Be.for.e renal Beforg renal A.ftc.r renal scintigraphy K
scintigraphy scintigraphy scintigraphy v 929G
fa, +2Gy "By v, s y
J
1 16 F 0.108 0.252 0.155 0.203 0.678
2 65 M 0.080 0.389 0.096 0.272 0.671
3 66 F 0.115 0.337 0.159 0.266 0.699
4 37 M 0.051 0.167 0.050 0.000 0.000
5 5 M 0.076 0.302 0.147 0.157 0419
6 19 F 0.049 0.250 0070 0.143 0526
7 65 F 0.050 0.271 0.068 0.159 0.551
8 13 F 0.051 0.198 0051 0.051 0.258
9 25 M 0.058 0.195 0.084 0.073 0.331
10 19 M 0.063 0.115 0.082 0.068 0504
11 71 F 0.049 0.118 0.061 0.078 0.602
1Z 19 M 0.066 0.145 0.090 0.129 0.724
13 31 F 0.047 0.192 0.085 0.147 0.639
14 62 M 0.057 0.283 0.0%9 0.241 0.767
15 47 M 0.098 0.254 0.119 0.205 0.745
16 30 M 0.083 0.366 0.120 0.194 0.481
17 26 F 0.122 0.255 0.142 0.186 0677
18 44 M 0.149 0.286 0.155 0.256 0.872
19 28 M 0.141 0.353 0.155 0.194 0529
0 31 M 0.152 0.330 0.164 0.221 0647
21 17 M 0.132 0.361 0.144 0.178 0477
2 6 M 0.107 0.319 0.116 C013 0.405
23 24 F 0034 0.324 0.0% 0.165 0491
Mean+SD 0.0860.035 0.264+0.080 0.109+0.037 0.162+0.071 0.552+0.191

* Ydr: Sum of numbers of ring and dicentric chromosomes divideded
by number of total lymphocytes scored.
t k: the coefficient of adaptive response
k=8/(B+v-a)
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Table 2. Chromosomal aberrations in peripheral lymphocytes before and  after ®*To-MDP bone scinligraphy

Ydr
Before bone ?;I;z;:ggs After bone S[;I;ngg;;g
No Age Sex scint; iraphy + %Gy SCinrti, graphy + 9 Gy A
! B, ! '8,
1 71 M 0.064 0.197 0.076 0.168 0.798
2 M M 0.071 0.246 0.089 0.183 . 0.752
3 21 M 0.082 0.283 0.086 0.153 0.529
4 M 0.089 0.178 0.107 0.168 0.856
5 64 F 0.071 0.2%4 0.088 0.144 0.534
6 58 M 0.070 , 0.278 0.977 0.176 0.619
7 59 M 0.079 0.257 0.088 0.166 0.623
8 61 M 0.066 0.281 0.064 0.047 0525
9 68 M 0.078 0.134 0.087 0.168 1.168
10 62 F 0.039 0.243 0.057 0.113 0.430
11 62 M 0.057 0.275 0.082 0.163 0.546
12 % M 0.058 0.247 0.088 0.149 0.538
13 6 M 0.062 0.247 0.069 0.177 0.69%6
14 31 F 0.046 0.286 0.057 0.161 0.541
15 33 F 0.072 0.242 0.083 0.139 0.551
16 21 F 0.057 0.311 0.079 014 0.429
17 3 F 0.071 0.273 0.062 0.16] 0.549
18 51 F 0.063 0.299 0.078 0.173 0.551
MeanzSD 0.066+0.013 0.2510.044 0.081+0.012 0.158+0.017 = 0.62420.178

Abbreviations: see Table 1.
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Table 3. Chromosomal aberrations in peripheral lymphocyies before and afier ™" Tc-TF heart scintigraphy

Ydr#

Before Before .

No Age Sex myocardial mygcardia] After rpyocardial After' rTxyocardJal +
scintigraphy scintigraphy sc:?tlgraphy scmtxgra?hy
ra, "2y v <26y 5,
B,

1 65 M 0.054 0.276 0.063 0.141 0.497
2 54 M 0.069 0.126 0.085 0112 0.790
3 68 M 007 0.254 0.072 0172 0672
4 44 M 0.052 0.282 0.064 0.163 0.556
5 76 F 0.083 0.321 0.0%0 0.150 0.455
6 73 M 0.063 0.181 0.074 0.140 0.727 -
7 67 M 0.061 0.270 0.076 0.160 (.561
8 58 M 0.058 i 0255 0.075 o181 0.664
9 63 F 0.068 0.179 0.084 0.164 0.841
10 81 F 0.082 0.273 0.109 0.154 0512
11 65 F 0.046 0.321 0.063 0216 0.641
12 67 F 0.067 0310 0.078 0.196 0611
13 55 F 0.052 0.287 0.068 0216 0.714
14 55 F 0.082 0.159 0.095 0.162 0.940
15 40 F 0.067 0.283 0.082 0.19% 0.655
16 40 F 0.072 0.263 " 0.083 0.155 0.564
17 68 M 0.071 0.265 0.080 0.167 0.562
18 68 M 0.066 0.326 0.088 0.226 0.649
19 65 F 0.052 0.144 0.083 0.156 0.950
20 43 M 0.073 0.282 0.095 0.165 0.540
2 39 M 0.057 0.294 0.076 0.163 0522

MeantSD 0.066+0.011 0.2550.06 0.08+0.012 0.16920.028 0.47520.213

Abbreviations: see Table 1.
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Figure 1. Chromosomal aberrations in peripheral lymphocytes
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