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This study successfully developed three monoclonal antibodies (MAbs) specific to Cytochrome
P450 1A (CYP1A) bio-marker protein in Asian seabass (Lates calcarifer). Using Western Blot, we found
two isoforms of this protein at 56 and 74 KDa. We also tested the cross specificity of the monoclonal
antibodies to other marine fish species, Pacific white shrimp (Penaeus vannamei), and green mussel
(Perna veridis) using the Dot Blot and Immunohistochemistry techniques. MAbs could not bind the CYP
1A protein in Pacific white shrimp and green mussel. Our study, then, used the MAbs of CYP1A to detect
its expression in wild marine fish and used polyclonal antibodies to detect the same protein in cultured
green mussel in both wet and dry seasons of 2550 to 2552 at three stations in the coastal areas of Chonburi
province (Angsila, Koh Loi Sriracha and Lamthawthewa).

We also monitored the presence of Vibrio bacteria in marine fish species and green mussel. Total
Vibrio counts ranged from 0 t010’ CFU/ml for both groups of animal. Most of the counts consisted of a
non pathogenic species, V. alginolytiucs. A few counts of pathogenic species included Vibrio
parahaemolyticus and V. vulnificus. We also detected parasites (Platyhelmintis, Acantocephala, and
Arthropoda) in these animals. We detected the expression of CYP1 A in both marine fish species and
green mussel.

Based on the results from the two subprojects, we explored the relationships between the
concentration 6f PAHs in sediment, marine fish species and mussels and the expression of CYP1A
protein. The concentration detected in marine fish varied among years (p=0.0002), with the highest
concentration detected in 2550 (mean PAHs concentration = 0.126 pg/g). However, the fish PAHs
concentration did not differ among seasons and sites. The mussel PAH concentrations were varied among
sites, with the highest concentration in at Ang Sila station (mean concentration = 0.8492 pg/g). The
sediment PAHs concentrations were highest at Lamthawthewa (mean=0.3467 pg/g); the PAHs
concentrations were non detectable in the two other sites. However, we did ns:;t detect the differences
among seasons in mussel and sediment PAH concentration. ,

The mussel PAH concentration were negatively correlated with the PAHs concentrations detected in
sediment based on the data at all sites (r2=-0.459, p=0.055). Based on the data at Lamthawthewa (only
sampling location with detectable level of PAHs), however, the mussel PAHs concentration were
positively with the sediment concentration (r’= 0.654, p=0.159).

PAHs concentrations detected in marine fish were low, ranging from 0-0.3 pg/g. Of all individuals

examined, 70.73% had detectable level of PAHs and CYP1A protein was expressed in 46.3% of
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individuals examined. Within each level of PAHs detected, approximately 50% of individuals examined
expressed a detectable level of CYP1A. The proportion of individuals expressing CYP1A protein varied
between seasons (three years); the proportions detected in dry season (mean proportion = 64.21+13.48 %)
was higher than those detected in wet season (mean proportion = 37.97+19.09 %). On the other hand, the
PAHs concentration detected in mussel were high ranging from 0.05-1.3 pg/g (18 individuals) and all
individuals expressed a detectable level of CYP1A protein. The expression of CYPIA biomarker in
marine animals indicated that these animals were exposed to CYP1A inducers present in the environment
or accumulated in the food chain. The different ecological roles and preferred habitats of these species
may determine the level of CYP1A expression. These data can be used to monitor impacts of PAHs to.
living aquatic resources and to manage the risks of PAHs accumulation in marine animals.

To evaluate the time required for the animals to reduce PAHs levels after the exposure, we
investigated the resident time of PAHs in green mussel exposed to PAHs (20 ppb) compared to crude oil
(0.5 ppm) using CYP1A protein as a biomarker. Results showed that green mussel retained a high
concentration of pollutant after 1 and 5 days. After 10 days, pollutant concentration had decreased 10
folds although values were consistently higher in individuals exposed to crude oil. A biomarker CYP1A
confirmed the exposure to PAHs and crude oil. These findings may help the risk assessment of oil spills
or leakages to consumer’s health, We suggest that green mussels may be consumed after at least 10 days
post exposure. _

We organized two training courses for scientists a:nd green mussel farmers. For scientists, we hosted a
3-day workshop on ‘ Application of cytochrome P450 (CYP1A) as a biomarker to detect exposure to
organic toxicants in marine fish using monoclonal antibody technique’; the content consisted of theory
and practicum. For Green mussel farmers, we hosted a 1-day workshop on ‘Effect of oil spill to green

mussel farm and risk assessment’.





