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Heparin-enzyme linked immunosorbent assay in determination of serum midkine concentration and its applica-

tion in diagnosis of hepatocellular carcinoma

LI Jin, QIAN Hai-hua, KANG Xiao-yan, YANG Zhi-bin, WU Meng-chao, YIN Zheng-feng* (Department of Molecular Oncolo-
gy, Eastern Hepatobiliary Surgery Hospital, Second Military Medical University, Shanghai 200438, China)

[ABSTRACT] Objective: To develop a method for determination of serum midkine (MK) concentration and to evaluate its value
in the diagnosis of hepatocellular carcinoma (HCC). Methods: Since heparin can bind to MK, a heparin-enzyme linked immu-
nosorbent assay (ELISA) for determination of MK was developed using heparin-antibody sandwich technique. Serum MK levels
were measured in 20 healthy adults, 20 patients with benign liver tumors, 20 with liver cirrhosis,and 104 with HCC. Results:
The method had a minimum detectable concentration of 15 ng/L and a detectable range of (15-1 000) ng/L, and a linearity was
found when the concentration was <<500 ng/L(r=0.97). Serum MK levels of the healthy subjects, the patients with benign liv-
er tumor, liver cirrhosis and HCC were (56 +11) ng/L,(74+19) ng/L, (89%43) ng/L and (199+87) ng/L, respectively;
with significant difference found between HCC group and the former 3 groups (P<C0. 05). The positive rate of MK in HCC
group was 83. 7% ,significantly higher than those of 3 other groups (P<C0.001). Conclusion: The heparin-ELISA method for
MK determination has diagnostic value for HCC.
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