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W X & OH Studies of novel analytical methods usine redox

balance of hydroxylamines.

We have developed novel analytical methods by using stable
hydroxylamines (HTIO etc.) and functional spin probes (G-TEMPO etc), and
applied the methods to horseradish peroxidase (HRP) labeled immunoassays
(HBs antigen, Cry j 1) and direct observation of redox responses in plants,
respectively.

The ESR measurement for analyzing HRP activity has been successfully
carried out by using a combination of pAcetamidophenol (pAP) and
hydroxylamines having imidazoline structure. We searched the best
combination of various phenolic compounds and hydroxylamines. We
originally synthesized over 30 p-AP analogs to reach the combination above.
HTIO used as a trapper of the p AP radical could be easily converted into the
stable nitroxide radical. The concentration of the .stable nitroxide
enzymatically accumulated was determined by using ESR spectroscopy.
The sensitivity of p-AP/HTIO-system for HRP was 0.2 amol/test (S/N=1.5) .
This value was 25 times sensitive than Kricka's synergistic enhanced
chemiluminescence method. . |

Aoyama and TSK Co. Litd. have cooperatively developed full automatic
instruments: RADIA- [ & I for enzyme-immunoassays based on AP/HTIO
system. Using RADIA- I, Aoyama and Togashi et al. tried to detect low level
HBs antigen which could not be detected with conventional methods, and
have succeeded in detecting HBs antigen as low as 0.0lng/m2. We have
showed that p"AP/HTIO system is more sensitive than DNA assays using
PCR method. Togashi et al. also reported p-AP/HTIO method is a powerful
tool for screening and diagnosing HBV infection in patients with liver
diseases who are negative for conventional HBV-related serological markers.

We have developed a super-sensitive method of Cry j 1 measurement
using pAP/HTIO system. The detection limit for Cry j 1 is 3.5 pg/mé
(S/N=1.5). It is reported that the average content of Cry j 1 in each



Cryptomeria _japdnica pollen is about 6 pg, therefore, we can detect one grain
or even less than one grain of the pollen by ocur method. Thus, by the
measurement, it becomes possible to offer the useful information to sensitive
C. japonica pollinosis patients before development of their symptoms.

A new functional glycosjrlated Spin Probe (G-TEMPO) was developed to
measure stress response in plants. G-TEMPO is gradually reduced by
ascorbic acid to the corresponding hydroxylamine, which is oxidized to the
original radical generated as a response against stresses through an
oxidative burst. We demonstrated the utilities of G-TEMPO in vive as an
indicator investigating the signal transition pathway in plants.
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