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A Study on the Synthesis, Labeling and Its Biodistribution of Estradiol Derivatives
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Abstract

Objectives: Due to the heterogeneous receptor distribution and changes of receptor status over time, the
biochemical measurement of estrogen receptor status of biopsy specimens is not sufficient to diagnose
breast cancer. As a result, [-123 labeled estradiols have been applied for the diagnosis. The purpose of
this study was to develop a suitable radioligand for imaging estrogen teceptor-positive human breast
tumors. Methods: Among the various estradiol derivatives, 17a -['**iodovinyl estradiol ((""TIJIVE) has
been prepared from 17« -ethynyl estradiol. Labeling of E—17a—[’23I]iodovinyl estradiol (E-[lzBI]IVE) was
carried out using peracetic acid with [mI]NaI and Z-['""I|IVE labelling was archived using chloamine-
T/HC! solution with ['*'I}Nal. Labeling yield was determined by silica thin-layer chromatography (TLC)
and radiochemical purity was measured by high performance liquid chromatography (HPLC). The
biodistribution of E—[mI]IVE was measured in immature female rats at 60 min, 120 min and 300 min
after injection. Results: The labeling yield of two isomers was 92% and 94% (E-['I]IVE and Z-['*I]IVE,
respectively). The radiochemical purity was more than 98% after purification. The highest uptake was
observed at 120 min in uterus (3.11% ID/g for E-['""I]IVE). Conclusion: These results suggest the

possibility of using E-['IJIVE as an imaging agent for the evaluation of the presence of estrogen receptor
" in patients with breast cancer. (Korean J Nucl Med 2000;34:403-9)
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Fig. 1. Procedure of the synthesis of E-IVE and Z-IVE. The E-IVE and Z-IVE were prepared via
destannylation of the tributylstannyl precursors. Regioselectivity of E and Z isomers was

controlled by catalyst and solvent polarity.
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Fig. 2. HPLC analysis of the purified E-[ "IJIVE. UV(2) and RA(1) profiles were
recorded simultaneously. Retention time 2.867 min in RA profile is

123

E-{ “TJIVE. Retention time 1.495 min in UV profile is the absorption of 17
a -ethynylestradiol which indicates the destannylation of precursor during

the reaction.
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Fig. 3. Celluar uptakes of E-[mI]IVE using MCF-7 (ER positive) and
MDA-MB- 468 (ER negative) cells. The uptake ratios were about 1.7

over time.

Table 11. Biodisribution of E—[mI]IVE in Immature Female Fisher Rats (mean-+SD)

Organ 1 hr 2 hr 5 hr

Blood 0.294 +0.008 0.225+0.022 0.190+0.018
Liver 2.757+0.127 2.098 £0.229 1.199+0.091
Lung 0.993 +0.054 0.610+0.058 0.219+0.023
Spleen 0.565 +0.049 0.349+0.018 0.14940.047
Kidney 1.21940.061 0.7594:0.093 0.303+0.036
Adrenals 1.645+0.798 1.994+1.076 0.635+0.080
Uterus 2.851+0.888 3.117%0.352 1.135+0.168
Ovaries 2.2714£1.208 2.28840.190 1.019+0.188
Muscle 0.522+0.048 0.32240.037 0.139+0.011
Brain 0.628+0.025 0.3334:0.021 0.083+0.010

* Three animals were used at each time point
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