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adionuclides are naturally occurring unstable atoms that undergo radioactive

decay. There are ways of radioactive decay emitting different types of radia-
tion based on their physical properties. Radiation for medical purposes include
gamma rays, characteristic X - rays, negative and positive electrons, and alpha
particles. Different from external radiotherapy, radionuclide therapy internally
delivers therapeutic doses of radiation to the targeted tissue. Historically, P - 32
orthophosphate was used for the management of myeloproliferative disorders. | -
131 has been used for the treatment of hyperthyroidism as well as thyroid cancer
for decades. It is one of the most commonly used therapeutic radionuclides in
the current practice and its usefulness has been well established by selectively
ablating thyroid tissue. For bone pain by osteoblastic metastases, phosphorus -
32, strontium - 89, samarium - 153, or rhenium - 186 could be effectively used in
combination with narcotics. Another well known radionuclide therapy is | - 131
MIBG for the palliation of patients with inoperable tumors of neural crest origin. In
contrast to systemic administration of radioactive materials, local control of malig-
nant tumors could be done by delivering radiation through an intratumoral or
intraarterial route. In addition, radioactive skin patch or stent has a promising role
in killing skin cancers, esophageal cancer, or malignant biliary strictures. Recently,
1-131 or Y - 90 conjugated with monoclonal antibodies increases the efficacy of
radiation damage to lymphoma tissue employing the targeting effect of mono-
clonal antibodies. Likewise, radionuclide therapy in combination with gene thera-
py seems to be promising albeit tumor specific ways of gene delivery should be
further investigated. Other possible candidates in radionuclide therapy are
radioactive peptides and antisense oligonuclides.

Key words : Radionuclide; Therapy; Radiation
oo0oQb0~D0b:0oboobobog;oo;obooga

204 000 ooooooo

ticle)

cle),

(radicactive decay)
(par-
(particle), (parti-

(Auger electron)



O% - 95 F)Q 2005.216 313 PM 1 0| X 205

1941 Hertz Roberts  1-131
I-131
@.1-131
I-131
I-131
I-131
I-131

1 -131

tasis)
1-131

10

(microscopic metas-

1 -131

1-131

e

(Radioactive phosphorus) P - 32 or-
thophosphate 1936 (poly-
cythemia vera) (myeloproli-
ferative disorder)

DNA

(external radiation)

phosphorus - 32,

strontium - 89, samarium - 153, rhenium - 186

(osteoblastic metastasis)

I - 131 MIBG(methyl iodobenzyl-

guanidine) . MIBG

(neural crest)

(neuro-

oooooo 205

o



-9 3 )Q 2005.216 313 PM 1 °| %| 206 4%7

Special Issue -
blastoma)
-
) , (radiofrequen-
V). (laser), (microwave),
,1-131  Ho-
166 ’
(radioactive
microsphere)
3.

206 0oO0DooooODO0D

Ho - 166
(patch)
Ho - 166
(necrosis) (growth arrest)

®.

(stent)
(palliative treatment)

©).

(synovium)

().

(radioimmunotherapy)
(monoaclonal antibody)



- 9 3 $)Q 2005.216 313 PM 1 °| | 207 4%7

(differentiation antigen)

CD20
| -
131 Y -90 ,
1-131 Y -90 ,
1-131
(v - ray)
(peptide) ®).
Y - 90
) I -
131
Y - 90 CD20 (neuroendocrine tumor)
(Zevalin; IDEC pharma- (somatostatin)
ceuticals Corp., San Diego, CA) (octreotide)
CD20
In-111 Y -
70% @. 90
oooooo 207



MO - 93 5F)Q 2005.216 313 PM I °| X| 208

Special Issue -

(transduction)
).

131

(vector)

(10).

208 0ooooooooo

e

(oncogene) mMRNA

(oligonuclectide)

). ®

onogano

.Hertz S, Roberts A. Application of radioactive iodine in

therapy of Graves' disease. J Clin Invest 1942 ; 21 : 624

. Nijsen J, Zonnenberg B, Woittiez J, Rook DW, Swildens -

van Woudenberg IA, van Rijk PP, et al. Holmium - 166 poly
lactic acid microspheres applicable for intra - arterial
radionuclide therapy of hepatic malignancies: effects of
preparation and neutron activation techniques. Eur J Nucl

Med 1999 ; 26 : 699-704

. Salem R, Thurston K, Carr B, Goin JE, Geschwind JF.

Yttrium - 90 microspheres: radiation therapy for unre-
sectable liver cancer. J Vasc Interv Radiol 2002 ; 13 : S223-
9

.Lee JD, Yang W, Lee M, Ryu YH, Park JH, Shin KH, et al.

Effective local control of malignant melanoma by intratu-
moural injection of a beta - emitting radionuclide. Eur J

Nucl Med Mol Imaging 2002 ; 29 : 221-30

o



-9 3 $)Q 2005.216 313 PM 1 °| | 200

5.Won J, Lee J, Wang H, Kim GE, Kim BW, Yim H, et al.
Self - expandable covered metallic esophageal stent
impregnated with beta - emitting radionuclide: an experi-
mental study in canine esophagus. Int J Radiat Oncol Biol
Phys 2002 ; 53 : 1005-13

6. Song J, Suh C, Park YB, Lee SH, Yoo NC, Lee SK, et al. A
phase I/lla study on intra - articular injection of holmium -
166 - chitosan complex for the treatment of knee synovitis
of rheumatoid arthritis. Eur J Nucl Med 2001 ; 28 : 489-97

7. Wagner HJ, Wiseman G, Marcus C, Nabi HA, Nagle CE,
Fink - Bennett DM, et al. Administration guidelines for
radioimmunotherapy of non - Hodgkin's lymphoma with

(90)Y - labeled anti - CD20 monoclonal antibody. J Nucl

10.

11.

e

Med 2002 ; 43 : 267-72

. Kwekkeboom D, Krenning E, de Jong M. Peptide receptor

imaging and therapy. J Nucl Med 2000 ; 41 : 1704-13

. Haberkorn U. Gene therapy with sodium/iodide symporter

in hepatocarcinoma. Exp Clin Endocrinol Diabetes 2001 ;
109 : 60-2

Logg C, Logg A, Matusik R, Bochner BH, Kasahara N.
Tissue - specific transcriptional targeting of a replication -
competent retroviral vector. J Virol 2002 ; 76 : 12783-91
Zheng J, Tan T. The application of radionuclide antisense
therapy for malignant tumours. Nucl Med Commun 2001 ;
22:469-72

ooooono

209



