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The Evaluation of Radioimmunoassay kits for Insulin
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Purpose : Serum insulin levels are useful indicator which of reflecting the function of insulin secretion in
pancreatic 5 cell and diagnosis of diabetes, differentiating the cause of impaired glucose tolerance. Insulin
measurement kits have shown some differences in many ways such as test methods as well as quality control.
The purpose of this study was to evaluate the diagnostic performance of seven manufacturing companies
commercial kits. Materials and Methods : The values of insulin measured by three manufacturing companies
(Biosource, Siemens, TFB) with 59 samples in August 2009 were compared with those measured by four
manufacturing companies (Immunotech, 1zotope, BNIBT, Cisbio) with 68 samples in December 2011. We
evaluated precision, recovery rate, dilution test and correlation of serum insulin measurement using seven
manufacturing company kits. Statistical program SPSS 12.0 was used for the verification of results. Results :
The coefficients variation of the precision on all seven different kits were showed within 5.0%. Recovery rate of
Biosource, Siemens, TFB kits on three different levels showed 94.2~103.7%, 99.0~104.6%, 99.7~ 107.6%
respectively. Immunotech, Izotope, BNIBT, Cisbio were 93.5~99.1%, 91.4~99.1%, 99.2~131.0%, 84.8~102.3%
respectively. There was strong correlation between the measurement of insulin by Biosource kit and that by two
commercial kits, Siemens (R2=0.96), TFB (R2=0.99). There was good correlation between the measurement of
insulin by TFB kit and that by three commercial kits, Immunotech (R2=0.97), Izotope (R2=0.96), Cisbio
(R2=0.97). In the dilution test performed with more than 200 /; TU/ml high concentration samples, samples with
diabetes correctly was measured in all seven manufacturing kits. However, as measured with insulinoma
samples TFB, Siemens, Izotope, Cisbio kits were correctly measured , but Biosource and Immunotech kits were
measured 47.4 4 1U/ml, 72.3 4 1U/ml, respectively. Conclusion : Serum Insulin radioimmunoassay kits were
showed excellent precision, correlation and good recovery rate. However, some kits were not measured correctly
in the high concentration insulin values. when selecting a kit should be considered many factors that cost
effectiveness, compatible for automation equipment, high performance kit, the environment for each laboratory
such as reaction time and reporting time. (Korean J Nucl Med Technol 2012;16(2):149-155)
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Table 1. Specifications of Insulin Radioimmunoassay Kits

TFB
IRMA
Bead
1Step
50
15082

=H=
T

Ha|

BNIBT
IRMA
Coated tube
1Step
100
120~150&

Cisbio
IRMA
Coated tube
1Step
50
12082

Immunotech
IRMA
Coated tube
1Step
50
12082

Siemens
RIA
Coated tube
1Step
200
overnight

Biosource
IRMA
Coated tube
1Step
50
12082

Izotope
IRMA
Coated tube
1Step
100
1202

g

A2 u)
HESAIZE

HoHY
4.0~16.0 <29.4 1.9~20.9 2.1~22.0 6.0~44.0 2.0~28.0 2.0~17.0
(x TU/ml)

Table 2. Standard concentration of Insulin Radioimmunoassay Kits

TFB Immunotech
Dose CPM
0 236
3 563
10 1241
30 3526
100 10083

300 28864

Siemens
Dose CPM
0 11415
5.7 9443
16.0 7761
51.0 5419
102.0 3612
201.0 2685
389.0 1728
BNIBT
Dose CPM
0 807
3 1619
10 3936
30 17265

100 58368

180 85050

Biosource
Dose CPM
0 138
4.8 571
8.3 893
34.0 3762
101.0 12614
250.0 31166

STD1
STD2
STD3
STD4
STD5
STDé6
STD7

CPM
87
426
1356
3555
11547
27947

Dose

3.0
10.0
30.0
100.0
300.0

Cisbio
Dose

Izotope
Dose CPM
126
544
2026
10893
42983
134933

STD1
STD2
STD3
STD4
STD5
STD6

STD7

CPM
717
1362
3109
10665
41676
85341
124307

1.0
5.2
21.2
104.0
259.0
510.0

15
50
150
480
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Table 3. Intra-assay Precision of Insulin Radioimmunoassay Kits (Biosource, TFB, Siemens)
Biosource TFB Siemens
Serum S1 S2 S3 S1 S2 S3 S1 S2 S3
1 54 24.3 134.8 6.7 225 86.9 12.2 59.1 139.5
2 5.6 243 139.8 7.0 233 92.8 12.5 57.6 136.5
3 55 24.9 142.1 7.1 23.7 91.7 12.2 59.2 130.5
4 53 24.2 134.6 7.6 23.7 93.9 12.7 60.1 135.7
5 5.3 24.2 140.2 6.9 22.8 95.0 12.2 59.8 145.3
6 5.2 24.9 137.5 7.4 23.4 93.7 12.4 60.8 132.6
7 5.7 23.8 140.9 7.5 24.8 94.5 12.6 60.2 129.8
8 53 241 138.5 7.7 25.5 95.9 12.2 61.2 142.3
9 54 24.4 141.4 6.9 25.0 98.6 12.3 60.4 137.6
10 53 24.7 142.8 7.4 27.0 93.7 12.7 58.1 138.6
Mean 5.4 243 139.2 43.7 98.7 217.9 12.4 59.6 136.8
SD 0.1 0.4 2.9 0.4 1.2 2.5 0.2 1.2 4.9
CV(%) 2.9 1.4 2.0 1.0 1.2 1.1 1.7 1.9 3.6
Table 4. Intra-assay Precision of Insulin Radioimmunoassay Kits (Immunotech, Izotope, BNIBT, Cisbio)
Immunotech Izotope BNIBT Cisbio
Biorad S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3
1 40.2 102.3 220.8 43.3 98.0 213.4 70.1 162.0 >180.0 59.1 125.8 279.1
2 41.2 104.0 2253 43.8 98.2 215.1 67.3 176.9 >180.0 57.1 1233 282.6
3 40.9 103.0 227.8 44.5 97.8 215.8 66.7 175.7 >180.0 58.2 125.3 272.1
4 41.6 102.4 2243 43.8 96.7 219.8 68.0 168.6 >180.0 57.2 125.6 272.1
5 40.6 102.4 2255 43.3 98.8 219.3 67.1 169.4 >180.0 56.2 128.7 255.3
6 41.4 102.6 229.1 43.5 100.2 219.3 67.3 170.8 >180.0 57.0 128.6 257.0
7 43.1 102.8 227.2 43.3 100.3 218.9 67.4 177.0 >180.0 57.3 120.4 268.4
8 41.4 102.6 225.0 43.7 99.7 219.9 67.3 159.3 >180.0 57.6 130.7 274.9
9 41.8 100.6 2259 44.3 99.3 220.8 65.5 180.0 >180.0 57.4 126.4 274.6
10 40.8 103.7 224.0 43.2 97.7 216.7 68.4 174.2 >180.0 59.5 125.8 281.0
Mean 41.3 102.6 225.5 43.7 98.7 217.9 67.5 171.4 >180.0 57.7 126.1 271.7
SD 0.8 0.9 2.3 0.4 1.2 2.5 1.2 6.7 1.0 29 9.3
CV(%) 1.9 0.9 1.0 1.0 1.2 1.1 1.8 3.9 1.7 2.3 3.4
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5974 9] HA|E 7FAAL BiosourceAl Al¢kS 7|20 R S AEFS Aotk 90%= FAFFO R giRrEe 2 3
o SiemensA} AJOFO B ZAEt 7k AFEAISE 096, TFBA  cm o]3}o|m], &= mgol] AUpA] b A9w Hx] oit}. 35
Alefo g EA% gt AAlg—= 098 7 A= Al B 2559 A8 S40] 2 QAo Xt
wol 23] Ao] fARES o 4 UATHFig. 1). 6078e] oA P FRF /el AFAle] B A 5
AAIE 7HA] L A3 57] AZ2S]AF Alofol| tiste] S 27} &Pl AL Elsk= Aotk
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Table 5. Comparison of Recovery rate according to Insulin Radioimmunoassay Kits
Biosource Siemens TFB Immunotech
S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3
6.3 36.2 75.2 9.7 43.8 66.9 5.7 49.7 97.3 6.6 349 56.8
E™U 18.8 50.7 83.2 32.8 58.8 91.8 16.4 67.4 118.8 15.3 44.4 70.7
51.2 84.5 120.6 97.0 120.7 176.8 51.6 92.7 145.0 48.9 91.6 101.2
6.9 35.3 76.7 9.8 39.6 74.0 5.0 48.8 91.6 6.9 349 60.9
7|CHEt 19.8 48.1 89.6 27.3 57.1 91.5 18.5 62.3 105.1 16.9 44.4 70.9
53.3 81.6 123.1 102.3 132.1 166.5 53.5 97.3 140.1 51.9 91.6 105.9
3|2 94.2 103.7 96.2 104.6 101.7 99.0 99.7 101.8 107.6 93.5 99.1 96.2
Izotope BNIBT Cisbio
S1 S2 S3 S1 S2 S3 S1 S2 S3
9.9 34.4 49.1 5.0 14.3 55.7 4.9 25.4 432
=Xk 28.7 55.0 72.0 55.8 35.0 61.8 11.2 335 49.7
79.1 108.3 124.4 35.7 43.7 69.2 49.0 71.3 88.8
10.4 37.3 59.4 7.5 14.8 45.0 5.8 241 44.0
7|CHZk 279 54.8 76.9 22.5 29.8 60.0 13.8 32.1 52.0
77.9 104.8 126.9 45.0 52.3 82.5 55.2 73.5 93.4
3|LE 99.1 98.6 91.4 131.0 99.2 103.6 84.8 102.3 96.3
150 - y = 0.5887x + 0.0747 250 - y = 0.9268x + 0.2046
Rz = 0.96 (P<0.01) ¢ 200 - R2 = 0.9914 (P<0.01)
(5]
g e 150
5 F 100
7
50
| 0 T T 1
0 100 200 300 0 100 200 300
Biosource Biosource

Fig. 1. The strong correlations were observed between insulin (ng/ml) measured by Biosource, insulin of Siemens and TFB in

59 cases (r=0.98).
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Table 6. Dilution test of insulin Radioimmunoassay kits in diabetes mellitus specimens

X A Biosource Siemens TFB Immunotech Izotope BNIBT Cisbio
1x 250.0 309.0 320.8 289.5 269.7 >180.0 304.9
10x 29.7 329 38.4 57.1 30.7 47.4 30.6
100x 2.3 3.8 3.4 11.3 5.3 6.6 2.1
1000x 0.2 0.1 1.2 2.0 3.1 6.6 0.1

Table 7. Dilution test of insulin Radioimmunoassay kits in insulinoma specimens

A B Biosource Siemens TFB Immunotech Izotope BNIBT Cisbio
1x 474 389.0 302.0 72.3 246.7 >180.0 276.8
10x 50.2 389.0 203.2 198.0 193.7 >180.0 204.2
100x 15.4 17.6 30.4 107.9 29.0 59.6 31.7
1000x 2.3 0.1 3.4 30.0 5.7 8.3 3.3
250 y = 0.7753x - 0.1526 250 y = 0.7213x + 2.3979
2 = 2 =
< 200 | R 0.9793 (P<0 01)’ 200 - R 0.9652 (P<0. 01)’
S P o b
% 150 - 2 150 -
< PR s P
£ 100 S 8100 s
0 / T T 1 0 ! ! !
0 100 Tpg 200 300 0 100 TFB200 300
- = 0.7882x + 2.2505
250 1 ¥ 150 1 y = 0.5119x + 8.4202
R2 = 0.9763 (P<0.01) ’
200 - . R = 0.808 (P<0.01) -
@ *® = “ *
5 100 - z
3 * 50
50 - ”
0 T T 1 O T T 1
0 100 200 300 0 100 200 300
TFE TFB

Fig. 2. The correlations were observed between insulin (ng/ml) measured by TFB, insulin of Immunotech,
Izotope, Cisbio, BNIBT in 60 cases (r=0.98).

TEE (200 pIU/ml 0|4} 3| MA|Y EE Insulingte 34T 4= ASATE sHAINL Qlavised
(Insulinoma)FA| BE 7FX] 3L A3 3t 34 A& ol 4] Biosource

Al9Fa}F ImmunotechA] RS 11%=% Insulingl2 A2 =4

1 [EEEY . Diabetes mellitus(c ) 1] 231 ZH2E gkl A 47.4 WU/l 72.3 WlU/ml S 2
Atk
2 : Insulinoma(2 &l %) 2> Hypoglycemia(HEZS) 10| w5t

l'w

7 AZB} Ak RHOR BF A4S TSI
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Fig. 3. The specimens of high concentration used dilution test. AH o 2= ok e 77 AlekS 3F s A|RbollA] T
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