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Abstract

Purpose: The purpose of this study was to compare the radiation adaptive response (RAR) in peripheral
lymphocytes (PL) of patients induced by Tc-99m MDP and Tc-99m DTPA scintigraphies. Materials and
Methods: Lymphocytes from 45 patients (25 males, 20 females, mean age 44+18 years) were collected
before and after scintigraphies using 740 MBq Tc-99m MDP (n=22) or Tc-99m DTPA (n=23). Lympho-
cytes from 20 controls (12 males, 8 females, mean age 43+7 years) were also collected. They were
exposed to challenge dose of 2 Gy 7 -rays using a Cs-137 cell irradiator. Number of ring—fom.1 (R) and
dicentric (D) chromosomes was counted under the light microscope. From them a representative score,
Ydr, was calculated as Ydr=(D+R)/cells. Adaptation index (AI) was defined as difference of Ydr between
unconditioned and conditioned lymphocytes. Ydr was also measured after an administration of cyclohexi-
mide (CHM), a protein synthesis inhibitor, before challenge dose. Results: RAR was induced in both
groups of patients. CHM abolished the adaptive response in both groups. AI of Tc-99m MDP group was
significantly higher than that of Tc-99m DTPA group. Conclusion: Tc-99m MDP induced RAR was more
prominent than those induced by Tc-99m DTPA. (Korean J Nucl Med 2000;34:252-9)
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RPMI 1640 medium 8 mlol] 15% -$-efo} &A
(fetal bovine serum) 1 ml, AlFEA 214 3%
phytohemagglutinin (PHA) 02 ml (100 pg/ml),
penicillin 100 unit/ml, streptomycin 100 pg/ml 74
g mFEue] AN BN 1042 4
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1. Tc-99m MDP E= Tc-99m DTPAUG
olaf RE WAIM HSHIS

NzFT 7] PEAfA A 2AE 3}
2 ke 799 Ydrzhe 7+ 0.05:+0.033 0.05+
0.022 893 Hol7} gldek Tc-99m MDP i
Tc-99m DTPA FAF 2 4X7bsfoll A3t =z
o] 2] YdrghS 0.06+0.030 24 HEAA S =AY
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(Table 1).

=TI SRS YZFolA 2 Gyrb =ARE
735 tlzFollA Ydrzke 0.46+0.16, ATollA
£ 045102022 F 7 Zholl §2J3k o)zt 9l
tHTable 2).

Tc-99m MDP == Tc-99m DTPA FAL &
g3 o 2 GyE A 3T HZAolAe
Ydrgh & 0.24+0.100.24 2 Gy3 2AF 7359
Ydrz}kel 0.454:0.200) d]slo] Bebg g7} &
o)s}A] 7+4193tH(p=0.001, Table 2).

Tc-99m MDP L& Tc-99m DTPA A% A1g
&t t}-&- cycloheximideZ Helslal 2 Gy & A
Yz Fol| A9 Ydrzhe 0.43+0.169]1 cyclohexi-
mideE A7FsbA] gsh-E wie] 0.2420.100 H]3)
S olalA Z7)6193(p=0.001), Tc-99m MDP =
Tc-99m DTPA A A 2 Gydr 2A8 7399
0.45+0.203} w]swslo] f-2gh Xl & viehHA] ¢k
QFrH(p>0.05)(Fig. 1).
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Table 1. Chromosomal Aberrations in Peripheral Lymphocytes before and after Tc-99m MDP or Tc-99m

DTPA Scintigraphies

Number of Total number of Total number of v

patients lymphocytes scored chromosomal aberrations '
Control 20 9,337 467 0.05+0.03
Before scintigraphy 45 19,331 967 0.051£0.02
After scintigraphy 45 18,906 1,134 0.06+0.03

Table 2. Induction of Chromosomal Aberrations by High Doses Irradiation (2 Gy) before and after Tc-99m

MDP or Tc-99m DTPA Scintigraphies

Number of Total number of Total number of Ydr
patients lymphocytes scored chromosomal aberrations
Control 20 7,514 3,456 0.46+0.16
Before scintigraphy 45 16,165 7,274 0.45+0.20
After scintigraphy 45 15,825 3,798 0.24 +0.10*

* p=0.001

2. Tc-99m MDP2t Te-99m DTPA AIE]|
gt ol MEeESX4e| Hiw(Fig. 2)
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* p=0.001
Control (+ 2 Gy)
Before scintigraphy (+ 2 Gy)
L After scintigraphy (+ 2 Gy)
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Fig. 1. Induction of the radiation adaptive response (RAR) after scintigraphy, and inhibition of RAR
by cycloheximide, an inhibitor of protein synthesis, are demonstrated. Ydr=(sum of dicentric
and ring chromosomes)ftotal number of lymphocytes scored.

P=0.0001
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Fig. 2. Comparison of adaptation index between Tc-99m MDP and
Tc-99m DTPA groups. Adaptation index was defined as
difference of Ydr between unconditioned and conditioned
lymphocytes. Ydr=(sum of dicentric and ring chromoso-
mes)/total number of lymphocytes scored.
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(central dose rate=654 Gy/h, Gammacell 3000
Elan, Nordion, Canada)E o]&3}lo] 2 Gy<e] Za}
Ag zAldok =z 20804 127, o372 8
H, HEAy 43174) 2] YL AHHsle] Te-99m
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AAA EENE(YdNE Tele] vk 34
d

F Fod & iz A=A g3 =4
Ydrgkel Holghs HSHbEArE Zelsta, Te-
99m MDP Ale]z1e}u]e} Tc-99m DTPA Alg]1a}
9] H-gutSATE v)aslgich dat: 2 Gy &5
ZA0) 93F Ydrztoll H)#} Tc-99m MDP &
Tc-99m DTPA FAL8E 3ol 2 Gy AR FollA]
Ydrgre] S-olalAl 7HAstdrh0.45+0.20 vs. 0.24
+0.10, p=0.001). Tc-99m MDP ¥ Tc-99m
DTPA®] 93] F=¥ Z-3uhe- chidhd A
¢l cycloheximideoll 28l 2}Al=girh0.24+0.10
vs. 0.4340.16, p=0.001). Tc-99m MDP Al€]1z}
of] o3&+ F-2uhe A4 Tc-99m DTPA AlE]L
ghajol] 2k A-gub-gAlroll vl FslAl Eokeh
0.10+0.06 vs. 0.24+0.05, p=0.0001). HE: Tec-
99m MDP AlE]1eks] i Tc-99m DTPA AlE]L
ghalol| 28t A AdaFe] whALA ZAofl olsle] whx
ol YZ oA WAL HERESo] FEFA,
Z-2uk-g-9] AE+= Te-99m MDP & AlE|aztg] &
Al Al A Bl % 8RS & 7 ek
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