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¥ N W X 4 Establishment of an immuno-polymerase chain reaction for the

detection of tetanus toxin
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Tetanus is caused by the intoxication of a very potent neurotoxin, tetanus toxin. Therefore the detection of
tetanus toxin in clinical specimens could lead the definitive diagnosis of the disease. However the diagnosis of
tetanus relies on clinical manifestations because no laboratory means has been established for the detection of
the toxin in the clinical specimen. To establish a very sensitive method for the detection of tetanus toxin, I have
considered the use of immuno-polymerase chain reaction (IPCR) which combines the specificity of immunoassay

and the sensitivity of PCR amplification.
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Monoclonal antibodies

Formalin treated tetanus toxin was used to immunize mice for producing monoclonal antibodies (mAbs).
Splenocytes from the immunized mice were fused with 8Ag.653 mouse myeloma cells. Anti-tetanus-producing
hybridomas were selected by ELISA and the positive hybridomas were cloned at least twice by limiting dilution.
Six monoclonal anti-tetanus were selected on the basis of their strong reactivity to tetanus toxin. All the mAbs
showed similar affinities (Kds) to tetanus toxin. ELISA using these individual mAb also showed similar
minimum detectable concentration of the toxin as 10 ng/ml. However, the mixture of two mAbs increased the
sensitivity of the ELISA. Among the combinations of the mAbs, the mixture of A9A6-G2D6 gave the lowest
minimum detectable concentration of 1 ng/ml. Therefore, the mixture of A9A6-G2D6 was used in the following
experiment of IPCR.
Detection of tetanus toxin by sandwich IPCR

The horse anti-tetanus was immobilized on micro-wells to capture the serially diluted tetanus toxin.

Sequential incubations with the biotinylated monoclonal antibody, streptavidin, and the biotinylated reporter
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DNA were performed. Then the wells were subjected to PCR amplification. The amplified PCR products were
electrophoresed on a 1.5% agarose. The agarose gel was stained with ethidium bromide then scanned under
Fluor Imager 595, and the intensity of the band was measured. Tetanus toxin at a concentration of 1 pg/ml
produced an amplified reporter DNA band with the intensity significantly different to the intensity of PCR
product without tetanus toxin (P<0.01). This result shows that this IPCR is 1000 times more sensitive
compared to the ELISA.

To clarify whether the IPCR system works on usual clinical specimens, such as serum and tissue extract, IPCR
were also performed on tetanus toxin in mouse serum and muscle tissue extract. The intensity of the band
produced by tetanus toxin at a concentration of 1 pg/ml was still significantly different to the band intensity of
the PCR product without the toxin (P<0.05). The results indicated that this IPCR worked on tetanus toxin in

the serum and in the tissue extract with almost similar sensitivity to the toxin in the buffered saline.
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By using horse anti-tetanus serum as a first antibody and the mixture of two mAbs as a second antibody, the
detection limit of this IPCR is 1.0 pg/ml (1,000 times more sensitive compared to the ELISA). This sandwich
IPCR provides the most sensitive method, so far, to detect tetanus toxin. This IPCR also worked on tetanus
toxin in the serum and in the muscle tissue extract without alteration of the detection limit, and to be a

promising means for the detection of tetanus toxin in clinical specimens.
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