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The Study on the Dilution Time of Radioactive Tracer in
Estradiol Measurement

Hae Yeon Lee, Han Kyung Seo, Yi Sun Jang and Hee Jeoung Kim
Department of Nuclear Medicine, Chonbuk National University Hospital, Jeonju, Korea

Estradiol (E2) is a steroid hormone mainly produced in women and is a useful indicator for diagnosis of
gynecological diseases, menstrual cycle, menopause, and precocious puberty. E2 measurement is performed by
diluting the '] radioactive tracer and tracer buffer in the kit. However, It was not precisely specified when the
period of tracer is available after activating. The purpose of this study was to determine the appropriate dilution
time based on the measurement value with dilution time.

From December 2016 to February 2017, 60 E2 samples with concentrations ranging from 8 to 4577 pg/mL were
divided into low, medium, and high concentrations. Dilution of the 15 tracer was performed on a 230 RPM
agitator for 30 minutes, 1 hour 30 minutes, and 2 hours 30 minutes, respectively. 24 hour dilution was gently
shaken and refrigerated. To verify the difference and significance of the results according to the dilution time,
a test of normality was performed using SPSS 18.0 and analyzed by Kruskal-Wallis test. The measured value
according to the dilution time was compared with the interquartile range of the absolute error.

The results of Kruskal-Wallis test were not significant (P>0.05). Measurement results are showed as
interquartile range of absolute error. At low concentration, it is 0.052 between 1 hour 30 minutes and 2 hours
30 minutes, and 0.105 between 30 minutes and 1 hour 30 minutes. At medium concentration, 0.062 between 30
minutes and 1 hour 30 minutes, and 0.038 between 1 hour 30 minutes and 2 hours 30 minutes. At high
concentration, it is 0.029 between 1 hour 30 minutes and 2 hours 30 minutes, and 0.06 between 2 hours 30
minutes and 24 hours.

There were no statistically significant differences. However, the change in the measured value is the smallest
between 1 hour and 30 minutes to 2 hours and 30 minutes. Therefore, we recommend diluting time between 1

hour 30 minutes and 2 hours 30 minutes.
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2. ASxE I g Table 1. The results of E2 measurement according to
concentration and dilution time
ZHo] AF2¥ 7]EX RIA ESTRADIOL (Beckman At 305 1AZF308 24|7F308  24X)7F
Coulter, Czech Republic)o]|H, 7| E U] ufj A of] wha} HrAMS pg/mL
222} QN | mL T} =22} 2500 54 mL 2 554 3] 41544 1 11.27 10.55 11.78 15.25
thFig. 1) 2 13.19 13.31 13.53 13.15
3 8.53 14.45 13.24 19.72
4 12.59 15.49 14.75 14.70
5 1591 14.79 15.23 15.13
6 15.61 16.01 16.60 15.17
7 13.68 16.59 16.89 18.41
8 17.54 18.41 18.44 14.34
. . 9 21.20 16.52 20.55 20.68
A'%EE.-'.-:: by J mal, 10 21.48 19.24 19.09 21.47
a 11 20.90 18.61 22.93 19.31
S 12 22.35 18.80 17.96 22.69
(B) 13 21.13 22.46 21.65
14 32.01 23.29 24.67
15 31.72 28.76 23.64
16 30.03 29.29 24.56
17 36.36 26.96 29.75
24412 18 3546 3029 32.16
19 44.89 38.88 39.75
44.82 45.77

N
(e}

23.69

45.69
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Fig. 1. Tracer Buffer(A) and '®| Tracer(B) were used for Ex
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Holsty|E M21# M2= 2017

o 305 1A]1ZF 308 2A]17F308 24A)7F
[ pg/mL 0z
1 21.55 53.36 46.60 53.59
2 64.68 39.24 45.87 40.59 01050
3 50.06 4838 45.56 50.51 .
4 71.19 62.68 67.71 50.91
5 73.21 61.13 57.74 64.16 R
6 96.68 71.39 67.24 58.06 (A)
7 81.49 73.51 84.79 69.48
8 88.51 76.93 84.86 80.78
9 90.61 79.60 79.98 82.22 )
10 89.24 86.25 91.16 88.61
11 95.98 89.26 94.09 80.47 .
12 105.00 84.56 93.38 87.25 s I
13 99.12 84.66 101.80 94.41 ; B
14 94.26 93.18 108.84 85.85
15 108.09 98.35 102.90 102.09 (B)
16 118.47 114.52 117.22 107.40
17 114.51 98.23 118.86 128.71
18 15293 15830 15545 16291
19 162.84 173.30 179.87 195.31 00 -
20 174.37 17534 156.63  205.77 =
v 0.0040
305 1A]7F 305 2A]17F305 24A|7F
_J“llé—_E M 30m-1h30m B 1h30m-2h30m [ 2h30m-over
pg/mL (©)
1 187.11 177.69 187.12 201.27
Fig. 2. This box plot is showed by absolute error with dilution time
2 181.48 176.74 199.02 202.82 for low—level serum(A), medium—level serum(B) and high—level
3 21023 179.68 180.29 201.65 serum(C). (A) graph is 0.052 between 1 hour 30 minutes and 2
hours 30 minutes, and 0.105 between 30 minutes and 1 hour 30
4 213.01 189.20 216.00 227.51 minutes. (B) graph is 0.062 between 30 minutes and 1 hour 30
minutes, and 0.038 between 1 hour 30 minutes and 2 hours 30
3 234.02 243.40 251.06 251.88 minutes. (C) graph is 0.029 between 1 hour 30 minutes and 2 hours
6 303.60 337.35 283.37 316.32 30 minutes, and 0.06 between 2 hours 30 minutes and 24 hours.
7 344.97 35891 358.87 383.85 Table 2. The interquartile range of absolute error according to
8 375.32 405.50 396.64 407.79 concentration and dilution time
9 659.57 610.83 684.64 570.25 Interquartile range Ase FsE sk
10 04557 78626  868.02 73344 30 - IARI30% 0.105 0062  0.037
1A]ZF305 - 2A] 71308 0.052 0.038 0.029
11 1162.54 1107.38 1005.65 809.39
2AIZ13045 - 24X 7F 0.069  0.053  0.06
12 1267.57 1016.31 1077.56 852.65
13 1516.37 1351.55 1529.96 1089.15 . ~
S84 A, 5, Als ke BF 3 A Aol w2 A X gE Abe]
14 2260.64 222742 2256.67 248231 - - -
ofl f-o] &k 2ol = 10| %] QLTHP>0.05). BFA|TE 541 A|7ko]
15 229631 215854 240463  2599.65 whe u) A3k 2po] = Holi Azt 7ko] 99tk olo] 28 AT}
16 2849.45 2797.36 3010.61 3199.07 Zk AFol o] 2L 2lo| & etol 1 7] 9] 3] A U] 2 2= J151o] Box
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