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Development of a Screening Kit for Early Diagnosis and
Prevention of Wilson’'s Disease

Sihoun Hahn, M.D., Soo-Young Lee, M.D., Young-Ju Jang, Ph.D.”
Soon-Nam Kim, M.D., Ha-Cheol Shin, M.S.T, Sun-Young Park, M.S. '
Joo-Hyoung Kang, M.D. and Eun-Sun You, B.S.T

Department of Pediatrics, Immunology’, Ajou University School of Medicine,
ZenoVac, Co. f, Suwon, Korea

Purpose : Wilson’s disease is an autosomal recessive disorder characterized by copper accumula-
tion in the liver, brain, and other organs due to defected copper metabolism. The incidence of
Wilson’s disease is approximately one in 30,000 population in the world, more common than phen-
ylketonuria in Korea. The early diagnosis or presymptomatic diagnosis of Wilson's disease is
critical in order for them to live a normal life. However, unfortunately, there are no commercial
kits available for Wilson’'s disease screening in the world yet.

Methods : We developed a mass—screening kit for the purpose of early diagnosis and prevention
of Wilson’s disease using sandwich ELISA method. This kit can handle a large number of
samples at the same time by using filter paper as in newborn screening. Using the polyclonal or
monoclonal anti-ceruloplasmin antibodies, this kit determines the plasma ceruloplasmin levels-one
of the main markers for Wilson's disease.

Results : The plasma levels of the ceruloplasmin were considerably lower in the Wilson's disease
(45%+1.6 mg/dL) group compared to normal controls(22.1+1.4 mg/dL), sufficient to be used for mass
screening. In addition, the results using this screening kit showed 100% positive and negative concor-
dance rates with the test results obtained from immuno-turbidimetry analysis which is the currently
used in most test centers for ceruloplasmin measurement in the serum or plasma after centrifugation.
Conclusion : Taken together, we successfully developed a screening kit which is very effective
for the early diagnosis and prevention of Wilson's disease. By using simple filter paper method
for sample collection, this kit provides suitable mass screening. We suggest the screening for Wil-
son’s disease at the age of 3-5 years. (J Korean Pediatr Soc 2001;44:1374-1380)
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Status at diagnosis

Patient Age of Ceruloplasrpin
(sex/age) diagnosis Hepatitis Cirrhosis CNS abnormality K-F ring (mg/dL)
1 (M/25) + + + <7.0
2 (M/16) + + + <7.0
3 (F/6) + <7.0
4 (F/2) + <7.0
5 (M/7) + <7.0
6 (M/8) + + 4
7 (F/17) + + + <7.0
8 (M/11) + 12.9
9 (F/18) + + + + <7.0
107 (M/13) + + + 333

"Serum ceruloplasmin levels measured by immuno-turbidometry, "Wilson disease with normal cerulopalsmin
level, positive in K-F ring means presence of K-F ring
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Fig. 1. Oxidase activity staining of native polyacry-
lamide gel. Lane 1 :purified ceruloplasmin. lane 2:
mixture of purifed ceruloplasmin and antibody.
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Table 2. Comparison of Ceruloplasmin Concentra-
tion Using Two Analysis Methods

Subject Immunoturbidimetric ELISA
assay(mg/dL) (mg/dL)
Wilson disease
1(M/25) <7.0 34
2(M/16) <7.0 5.9
3(F/6) <7.0 4.1
4(F/2) <7.0 34
5(M/7) <7.0 4.3
6(M/8) 4.0 6.1
7(F/17) <7.0 7.0
8(M/11) <7.0 4.3
9(F/18) <7.0 2.3
10(F/13) <7.0 1.4
11(M/10) <7.0 2.4
12(M/13)° 333 277
Normal control
1(F/27) 20 22.5
2(M/30) 19 23
3(F/25) 21 22.8
4(F/28) 21 22.5
5(F/29) 20.5 23.8

12 : Wilson disease with normal ceruloplasmin level

Ceruloplasmin values

Fig. 2. Concentrations of ceruloplasmin on filter paper obtained from Wil-
son disease(WD) patients and normal controls. Average of ceruloplsmin
concentration in WD patient; 45+1.6 mg/dL(except case of WDI12), and
Normal; 22.9%1.4 mg/dL(P<0.001, by t-test).
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