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Radioimmunoassay for Determination of Serum Macrophage Migration Inhibitory
Factor
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Purpose: There has been a renewal of interest in Macrophage migration inhibitory factor (MIF), especially
correlation in pathogenesis of sepsis by many infectious diseases and in regulation of host inflammatory and
immune response. We developed immunoradiometric assay (RMA) to determine serum human MIF concentration.
Materials and Methods: The IRMA system utilizes solid phase bound monoclonal anti-recombinant human MIF
(rhMIF) antibody as a capture antibody, bictinylated polyclonal anti-rhMIF antibody as a defector antibody. We
applied with thMIF that concentration of standard solutions increased from 0 ng/ml to 100 ng/ml. We used
125I-streptavidin (SA) as radiotracer to determination of rhMIF concentration. Streptavidin was labeled with ) by
Chloramine-T method and "I-SA was purified by ultracentrifugation. B15A stabifity was evaluated by ITLC analysis
at 4C and room temperatures until 60days. To validate IRMA system for MIF, we experimented intra-assay and
inter-assay coefficients of variation, recovery test and dilution test. Results: Radiolabeling yield of BI5A was 87%
and purified I-SA retained above 99% radiochemical purity. BISA showed above 93% stability in 4°C until
60days that it is good for immunoradiometric assay as radiotracer. Plotted standard dose response curve showed
that increased concentration of rhMIF linearly correlated (R2=099) with bound radioactivity of "BI5A. The highest
intra- and inter-assay coefficients of variation were 5.5% and 7.6%, respectively. The average of recovery of MIF in
samples was 102%. In dilution test, linear response curves were obtained (R2=097. Conclusion:
Radioimmunoassay using BI.SA as radiotracer thought to be useful for the determination of serum MIF
concentration, and further, its data will be used to evaluate the correlation between clinical significance and
serum MIF concentration in patients with various inflammatory diseases.(Korean J Nucl Med 38(6):532-539, 2004)
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Fig. 1. The representative scheme of Macrophage migration inhibitory factor immunoradiometric assay

(IRMA).
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Fig. 2. The ITLC radiochromatograms of Plstreptavidin using TLC scanner. (A) Radiochromatogram of l-streptavidin

reaction mixture and (B) radiochromatogram of 2

l-streptavidin purified by ultracentrifugation. ITLC condition; mobile

phase: acetone, solid phase: ITLC-sg (Gelman Science, Inc.).
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Fig. 3. Stablity test of purified "®I-streptavidin in 4T and room
temperature. Stability represented as percentage of steptavidin
bound radioactivity determined by ITLC analysis during 60 days.
Each point represents the average of duplicates.

2 39k 4CAME 30 Y7kA 95%9 S veiReH
60 dolME 93%< HPAEE Uehlolx MR FHAEA
4CAA HASHA 30 U7HA] QAALE AT 5 e AL
2 FelEAch
2. Al dAAHE {5 AA AR 2L £F
WAME 42 AR AR et dAHaIESgH ] XF T
S5 248 Fig 49 ePiieH, dNE 5 A4 QA 5
T Z7bol webd sk WAFse) ol HAF el FaaA
UeRfol A7t 099019Tk 12X 85 tHE 5
AR A} EAG A EEFASTEIHOEM AT & IS
& sk

o
N

r

i o

535



Tae Sup Lee, et al. Radicimmunoassay for Determination of Serum Macrophage Migration inhibitory Factor

Table 1. Precision test on radioimmunoassay for the deter-mination of MIF
concentrations in human serum

Assay MeantSD Cv
Sample ) (ng/mi) )
Intro-assay”
A 9 61.5+7.0 55
B 9 68.3+3.0 44
C 9 26.2+1.3 48
D 9 16.20.1 05
Inter-assay’
E 2 64.9+4.8 74
F 2 15412 7.6

‘The human MIF concentrations in the serum samples gn=9)
were measured to determined precision within an assay. ' The
human MIF concentrations in the serum samples (n=2) were
measured fo determined precision betwwen assays.
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Fig. 4. Standard dose response curve of MIF by immunoradio-
metric assay system. The MIF concentrations of standard solution
were 0 ng/ml, 1.56 ng/ml, 3.125 ng/ml, 6.25 ng/mi, 12.5 ng/ml, 25
ng/ml. 50 ng/ml, 100 ng/ml. Each point represents the average
of triplicates.
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Fig. 5. Dose response line of MIF concentrations measured by
immunoradiometric assay. Sample containing 90 ng/ml of MIF
was serially 2-fold diluted with 20 mM Tris buffered saline with
0.1% BSA and 0.05% Tween-20. MIF concentrations in sample
was  assesed by immunoradiometric  assay. Each  point
represents the average of triplicates.

Table 2. Recovery tests on the radioimmunoassay with recombinant human MIF concentrations added to human serum’

Somple Serum MF (ng/rrl) MIF added (ng/m) Measured (ng/m) Recovery (ng/mi)’ Recovery (%)
#26 0.365 6.25 7.38 7.02 112
0.365 12,50 11.86 11.50 92

‘Measurements represent the average of triplicates. 'Percentage of recovery was obtained through dividing the values of recovery

(measured MIF minus serum MIF) by those of MIF added.
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