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Testosterone is a steroid hormone synthesized by the Leydig cells of the testes in men, and by the adrenal
cortex and ovaries in women. Testosterone production is regulated by luteinzing hormone secreted by the
anterior pituitary gland. In this experiment, the effectiveness of testosterone radioimmunoassay (RIA) kits
produced by three companies was evaluated and compared in case the production of testosterone kits was
stopped or supply problems occurred.

In October 2021, samples were collected from the patients (n=49) who requested the testosterone RIA test.
The experiment was conducted by dividing the patient's sample into low concentration (1.0 ng/mL or less),
medium concentration (2.0 -4.0 ng/mL) and high concentration (6.0 ng/mL or more). The Testosterone RIA
test compared and evaluated the validity of Company A kits used in this hospital and those of Company B
and C used in other hospitals. The precision, sensitivity, recovery, linearity and correlation were evaluated for
each kit. The testosterone RIA test was carried out in accordance with the insert kit manual for each
manufacturer.

As a result of measuring the precision of the intra assay, the Coefficient of Variation (CV) value of the company
A kit was high at 11.4% only in the low concentration sample, and in the case of the company B and C Kits,
the CV value was less than 10% at low, medium, and high concentrations. In the inter-assay precision
measurement, the CV value was less than 15% in both A and C kits, but in the case of the B kit, the CV
value exceeded 15% at low and medium concentrations. Sensitivity was 0.13 ng/mL for company A, 0.01 ng/mL
for company B, and 0.01 ng/mL for company C, and the linearity of all three kits showed excellent linearity.
In the case of recovery rate, all of the A, B, and C company kits showed results that were out of 90-110%.
In the case of correlation test, when compared with the company A kit currently use in here, the correlation
coefficient (R?) value for the company B kit was 0.9508, and for the company C kit was 0.9352

As a result, there was a slight difference in precision at the low concentration sample. The correlation test
showed an excellent correlation coefficient. However, it was difficult to secure samples of various concentrations
because there were not many tests of testosterone requested at this hospital. So, additional experiments should
be carried out by acquiring samples of various concentrations on each laboratory later.
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Table 1. Overview of testosterone RIA kits method from different
manufacturers
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&9 AL AA} kit 57/1274(41.7%), BAR= 1174/124
(91.6%), CAR= 67/127(50%)0] Hlojit Anls HArt
(Fig. 5). A4 HANY S AR QoA AR =21 AA}
kitS 7120 2 | w5t S v, BAF kit AFTHA5(R) gho)
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AA} (ng/mL) BA} (ng/mL) CAH (ng/mL)
S1 S2 S3 S1 S2 S3 S1 S2 S3
1 063 324 733 0.55 3.25 737 0.56 324 7.50
2 051 373 745 055 3.26 773 056 326 747
3 0.50 3.66 742 0.60 3.51 825 057 367 743
4 0.68 329 743 055 439 721 062 4.14 6.80
5 0.55 357 7.30 057 3.64 7.15 0.58 3.75 6.60
6 0.55 3.05 8.59 0.56 3.57 8.16 063 4.07 778
7 0.53 325 6.86 0.58 3.32 745 0.59 326 735
8 0.65 330 6.14 056 341 7.95 064 340 6.71
9 0.51 335 7.31 055 341 7.59 053 354 671
10 061 4.03 7.60 053 3.60 6.75 0.55 342 639
Mean 0.57 345 734 0.56 3.54 7.56 0.58 3.58 707
sD 0.07 029 0.61 0.02 0.33 047 0.04 033 048
CV(%) 11.4% 8.5% 8.3% 35% 9.3% 6.3% 6.3% 9.2% 6.8%

Fig. 1. This figure is the results of intra assay.

AA} (ng/mL) BA (ng/mlL) CAF (ng/mL)

BATCH S1 s2 S3 S1 S2 s3 S1 s2 s3

1 0.25 2.84 4.86 041 322 458 036 292 485

2 0.26 399 5.20 041 335 382 041 319 378

3 0.27 375 5.24 032 257 417 032 258 397

4 0.33 3.96 482 043 296 402 042 314 378

5 0.28 3.57 4.95 031 229 4.16 0.31 2.62 4.38

Mean 0.28 3.62 5.01 038 288 415 036 289 4.15

SD 0.03 047 0.19 006 044 0.28 005 028 046
V%) | 112% | 13.0% | 3.9% | 15.0% | 154% | 6.7% | 13.8% | 9.8% | 11.1%

Fig. 2. This figure is the results of inter assay.

A B C AL BAH cAt
sample | 2SuL | SouL | SouL S B e
tracer 500 4 L 500 L 500 L 3 17272 10172 11829
Shake the tube rack gently by hand ; JS??Z 1'3321' 1I Q?,SS
. . 1 hOllI' at 370 . . 6 18351 10370 11882
incubation | . © 3 hours at 37C | 3 hours at 37C 7 17290 10477 11439
in a water bath 8 18409 10089 11584
R 9 17477 10147 11339
Aspirate the content of each tube 10 17997 9513 11534
washing 1 mL of distilled|3 mL of vyashing 3mL of Washing enn — o et
water solution solution me2n-2SD. 16445 9646 10596
Aspirate the content of each tube marmyy | %13 o-o1 o.o1

Count tubes in a gamma counter for 60 seconds Fig. 3. This figure is the results of sensitivity.
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AXf (ng/mL) BAf (ng/ml) CAf (ng/mL)
FEER REER EHAEET
*1 10.15 *1 14.20 *1 12.53
*2 £.08 6.15 *2 7.10 6.40 *2 6.27 573
*4 2.54 3.27 *4 3.55 3.43 *4 3.13 342
*3 1.27 1.29 *3 1.78 1.71 =3 157 1.68
*16 | 063 059 “16 | 089 069 16 | 078] 066
*32 0.32 0.33 *32 044 0.36 *32 039 0.28
*64 0.16 0.20 *64 0.22 0.15 *6d 0.20 0.14
AA (ng/mL) BAF (ng/mL) CAL (ng/mL)
Fig. 4. This figure is the results of linearity.
vz | Zldig | ST | EeE %) otz | ClcHEE | SEEA | EeE%)
- 1.31 - - 438 -
000 0.66 0.88 133.3 0.00 2.44 301 123.4
AAF 006 072 0.90 125.0 0.06 25 314 125.6
S1 018 0.84 0.89 106.6 s2 0.18 26 309 118.2
(ng/mL) 069 135 126 933 0,69 X 342 109.3
187 253 263 104.0 1.87 43 463 107.4
619 6.85 6.43 93.9 6.19 86 879 101.9
- 1.35 - 482 -
000 0.68 0.80 1185 0.00 241 255 105.8
BA} 005 072 0.94 129.8 0.05 246 289 117.5
51 020 0.88 1.23 140.6 s2 0.20 261 315 120.7
(ng/mL) 079 147 2.09 142.7 0.79 3.20 394 123.1
261 329 392 119.3 261 5.02 665 132.5
7.60 8.28 10.04 121.3 7.60 10.01 1224 122.3
145 - 541 _
000 073 0.68 93.8 0.00 2.71 256 94.6
At 005 077 078 100.7 0.05 275 279 101.3
51 020 0.93 1.02 110.3 s2 0.20 2.91 328 112.9
(ng/mL) 079 152 171 112.9 0.79 350 368 105.3
261 3.34 356 106.7 261 5.32 6.15 115.7
760 833 9.60 115.3 7.60 10.31 1172 113.7
Fig. 5. This figure is the results of Recovery test.
AA} vs BA} y=0,9421x+0.1213 AAbvs CAF y=0.8108x+ 0.3793
R%=0.9508 2=0.9352
10.00 10.00
9.00 9.00
8.00 8.00
= 7.00 = 7.00
E 6.00 E 6.00
E 5.00 E" 5.00
-_‘<— 4.00 :<— 4.00
@ 3,00 Y 300
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0.00 0.00
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Fig. 6. This figure is the correlation between A and B.

Fig. 7. This figure is the correlation between A and C.

40



28171 - AN - BN

. Testosterone RA ZAl kit & SEA H|wT7t
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Fig. 8. This figure is the correlation between B and C.
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