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Induction of Radiation Adaptive Response in Lymphocytes of
patients Undergoing Bone Scintigraphy

Jung Jun Min, M.D. and Hee Seung Bom, M.D.

Department of Nuclear Medicine, Chonnam University Hospital, Kwangju, Korea

Abstract

Purpose: The purpose of this study was to ascertain whether radiation adaptive response could be induced
by Tc-99m-methylene diphosphonate (Tc-99m-MDP) in peripheral lymphocytes of patients undergoing bone
scintigraphy. Materials and Methods: Lymphocytes from 22 patients (6 males, 16 females, mean age 50+
14 years) were collected before and after bone scintigraphy using 740 MBq Tc-99m-MDP. Lymphocytes
from 10 controls (6 males, 4 females, mean age 4347 years) were also collected. They were exposed to
challenge dose of 2 Gy gamma rays using a cell irradiator. Number of ring-form and dicentric chromosomes
per 600 cells (chromosomal aberrations) was counted under the light microscope. Results: Chromosomal
aberrations in patients before bone scintigraphy (385.1430.5) was not different from that of controls (367.8
+36.6). However, chromosomal aberrations in patients after bone scintigraphy was significantly decreased
to 192.64:22.1 (p=0.0001). Conclusion: Low dose gamma-irradiation by Tc-99m-MDP used for bone
scintigraphy induces a cytogenetic adaptive response in peripheral lymphocytes. (Korean J Nucl Med
1999;33:172-7)

Key Words: Tc-99m methylene diphosphonate, Bone scintigraphy, Chromosomal aberration, Radiation
adaptive response
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Fig. 1. Protocol of Metaphase Analysis: High dose of y-rays were irradiated at
46 hours after culture and colcemid was added 2 hours before havesting.
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Table 1. Chromosomal Aberrations in Peripheral Lymphocytes before and after Bone Scintigraphy

A be:
Total number of verage nurmber

Number of Total number of of chromosomal
chromosomal . . p value
donors cells scored . aberrations in
aberrations .
each subjects
Control 10 6,000 31 3111 ns.
Before bone scintigraphy 22 13,200 62 28404 ns.
After bone scintigraphy 22 13,200 144 6.61+89 n.s.

ns., not significant.
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Table 2. Induction of Chromosomal Aberrations by High Dose Irradiation (2 Gy) before and after Bone Scinti-

graphy
A
Total number of verage number
Number of Total number of of chromosomal
chromosomal K p value*
donors cells scored berrations aberrations per
aberr:
600 cells
Control 10 6,000 3,678 367.8+36.6
Before bone scintigraphy 22 13,200 8,472 385.1£30.5 0.455
After bone scintigraphy 22 13,200 4,236 192.6+£22.1 0.0001

* control vs before and after bone scintigraphy.
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