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(induction protein)» ¢ FI%k&ZE S AP Eom @ 2 A2 P 7 22 % o 448 0 cytochrome P450

A — & A 05 4 4 B e polychlorinated biphenyls (PCBs) ~ ploycyclic aromatic hydrocarbons
(PAH) ~ dioxins ~ 7 i & 5 & % EHer A 4 o Cytochrome P450 chig b s A 4 - ¥ ¢ 4
FoBRER O FE Y RITLRBEF S F RS FEdpik o Bl o cytochrome P450 izl ¥
WIFARBEFTEXRFL 0L ﬁfﬁ 1% (biomarker) - 4. #g = cytochrome P450 1A (CYP1A)» p o & &
TR RER TS ERRBRARDNIME LS R ik e A T ATEZ L 50A
(Oreochromis niloticus x O. aureus) % ¥ 1 cytochrome P450 crd. & & 47 = 2 » 2 Poig ¥ if | ip]
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Large amounts of some man-made chemicals have been released into the environment. These
chemicals include classical environmental pollutants, such as DDT and its metabolites, aromatic
hydrocarbons, many of polychlorinated biphenyls (PCBs), alkylphenols and others. All these chemicals
can have profound influences on physiology and survival, and hence destroy stable populations. These
organic compounds were foreign to the organism. The term “xenobiotic” was coined to cover all
compounds that are “foreign” to the organism under study. Xenobiotic metabolizing enzymes are
involved in the biotransformation of lipophilic xenobiotics into more polar metabolites for excretion.
Cytochrome P450 (CYP)-dependent monooxygenase are a family of xenobiotic metabolizing enzymes.
In a number of field and laboratory studies, the response of this enzymes to widespread environment
pollutants such as PCBs, polyaromatic hydrocarbons (PAH), dioxins, oil compounds, pesticides, and so on,
has been demonstrated and validated. The induction of cytochrome P450 in fish has been evaluated as a
sensitive, convenient, early warning signal of organic xenobiotics in the aquatic environment. The
objective of this study is to development the immunoassay method to be a biomarker that in regarded as
powerful and informative tool in ecotoxicology and environmental management.  The study include
purification of cytochrome P450 of tilapia (Oreochromis niloticus x O. aureus), @ induction of
polyclonal antibody and development immunoassay for cytochrome P450 of tilapia.

Key word: cytochrome P450, tilapia, immunoassay
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Table 1. Effects of pentachlorophenol (PCP) on microsomal monooxygenase contents
and activity in tilapia liver

Control PCP
Total weight (g) 12412 +12.25 116.58 = 17.96
Lirver weight (g) 141 = 0.15 1.71+£027%
Liver weight/ Total weight (%) 113 £ 025 147+010°
Cytochrome P4350 (nmol/mg protein) 010003 042+021°
NADPH-Cytochrome C reductase (nmol/min/mg protein) 461+1.13 13.12+0.84%
Aryl hydrocarbon hydrolase (/I /mg protein) 1443 £6.73 80.12+£1563*
Ethoxycoumarin-O-deethylase (pmol/min/mg protein) 926+2.66 6924+25095%

Ethoxyreserufin-O-deethylase (pmol/min/mg protem) 10.19+£5.39 7535+30.12°

Aniline-4-hydroxylase (nmol/min/mg protein) 1.22+£0.50 152 = 0.11

Aminopyrine-N-hydroxylase (nmol/min/mg protein) 1235+6.77 21.12 + 3.65

1. Each value represents the mean+SD (n=3)
2. * Value significant different from the respect control value, P<0.03.

Tilapia, were administered im. PCP at 0.625 mg/100 g/ time for 4 times

killed
Liver
+ 5 mliced 1.15 % KCl scln
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Figure 1. Purification procedure of the CYP from pentachlorephenol (PCP)

treated tilapia.

Table 2. Purification fold of CYP at different step of purification

Punfication step  Total Protein Total P450 Specific content % yield Fold
(mg) (nmeol) (nmol/mg) of protein  purnification
1. Microsomes 13902+1035 32812 024£016 100.00= 0.00 1.00=000
2. Solubilized i ~
. 1043 £350  208=09 028006 7493z 331 117019
Microsomes
3. Octyl-Sepharose i i i
669 =335 28307 043£012 48.06= 4.52 1.79+027
chromatography
4. DEAE-Sepharose i ~ i
617 25809 083007 1227+ 245 3452023
chromatography
5. CM-Sepharose ~
109=13 183211 1.77+0.19 7.83£ 1.62 738067
chromatography
6. Hydroxyapatite
: : 0801 13208 19.00=0.76 0.06= 0.00 79.17+292
chromatography
1. Each value represents the meantSD (n=4).
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Figure 2. Purification of the CYP by Octyl-Sepharose chromatography.
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Figure 3. Purification of the CYP by DEAE-Sepharose chromatography. ~ Figure 4. Purification of the CYP by CM-Sepharose chromatography.
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Figure 5. Purification of the CYP by Hydroxyapatite chromatography. CYR
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Figure 7. Antibady dilution curve.  Polyclonal antibodies raised against
CYP in a mouse reacted with CYF in ELISA.  The reactivity of
preimmune serum with CYP is shown for reference. X= dilution
corresponding to antibody titer. The titer was estimated to be 1 in
8,800,
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Figure 8 Folyclonal antibodies raised against CYP in a mouse reacted with
CYF inimmunoblotting.  The PAGE of the purified CYF was
stained with silver stain (left) and immunoblotting (right). Markers
(M) of known molecular weight are also shown.  Arrowhead

denote the position of the CYR.
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