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Abstract

The important goal of this reseach is to develop a simplified
and economical enzyme immunoassay (EIA) for CEA by using home-made

reagents e.g. peroxidase, reference CEA standard and peroxidase—

conjugated-anti CEA,

Peroxidase was purified from an agqueous extract of local
horseradish roots by several steps including ammonium  sulphate
precipitation, column chromatography on BioGel P-10, Sephadex G-75 and
Con A-Sepharcse 4B. Purified peroxidase with R.Z. of about 2.8 and
specific activiﬁy of 286.3 units/mg protein was obtained. Three
heterogeneous bands comprising of one major with a molecular weight of
41,000 and two minor ones were observed by SDS-polyacrylamide gel
electrophoresis. The major component was proved to be peroxidase by
substrate-chromogen staining and its electrophoretic mobility was
identical with - known peroxidase. The prepared peroxidase was
maximally active at pH 5.2 and 25°C using o-phenylenediamine (OPD} .as

chromogen. From substrate concentration study, it showed that Km of




peroxidase for H202 was 0.9 mM at 15 mM OPD and hydrogen peroxide, at

concentration higher than 10 mM, inhibited peroxidase. The cost of

purified peroxidase preparation was 1/12 of the commercial peroxidase
®

which abtained from Sigma™~. Its purity was enough to be used for the

conjugation with anti—CEA.

By periodate oxidation method, about 24% of added peroxidase was
linked to anti-CEA. This prepared conjugate retained its immunological

as well as enzymatic activity.

Carcinoembryonic antigen was isolated from colon cancer tissues
by the following steps: perchloric acid extraction, column
chromatography on Sepharose 4B, Sephadex G-200 and Con A-Sepharose 4B.
CEA with specific immunological activity of 0.18 mg/mg protein was
obtained. This CEA was further prepared as a reference standard in EIA

technique.

Enzyme immuncassay for CEA based on the "sandwich" system was
developed using the prepared reagents. CEA in the serum sample was
incubated with a polystyrene bead previously coated with anti-CEA.
Bound CEA was then reacted with anti-CEA conjugated-peroxidase and the
activity of anti-CEA-conijugated-peroxidase bound to the bead was
quantified by adding the substrate—chromogen. The enzymic activity was
proportional to the concentration of CEA in the sample. A calibration
curve obtained was suitable for CEA concentration ué to 100 ng/ml with a
sensitivity of 2.0 ng/ml. Within-assay precision had coefficient of

variation (CVs) ranging from 2.6 to 13.1% and between-assay had CVs




vi

ranging from 5.0 to 16.0%. An analytical recovery was 97.1% to 108.9%
for addition test and 95.4 to 107.7% for dilution test. Comparison of
the developed assay with a commercial EIA kit (Roche) vyielded the
following equation : ¥ = 0.96X + 3.04,r = 0.985 (n=70). The mean value
+ S.D. for 60 serum samples from normal healthy adults was 4.05 + 1.16

ng/ml.

In conclusion, the developed EIA method is well appropriate for
an estimation of serum CEA. It can be useful in clinical diagnosis and

follow-up of patients with different types of carcinoma.
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