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epithelial Caco-2 cells, a human intestinal epithelial cell line derived from a human 

constituents nonylphenol and lipopolysaccharide (LPS) induce the overexpression of 

-
-

tive toxicity assay.  From the results of proteomics analysis of human intestinal Caco-2 

1. Introduction

xenobiotics that orally enter the body, the impact of these compounds on these cells 
should be determined.  The human intestinal epithelial cell line Caco-2 derived from a 
human colon carcinoma is considered a model intestinal epithelium.(1)  Because Caco-2 

out.(2)

-

-

are overexpressed by nonylphenol-treated cells,(3)

(HSP90b) is overexpressed by lipopolysaccharide (LPS)-treated cells.(4)  Nonylphenol 

-
vated sludge bacteria.(5)

(6,7)  The 
-
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age.(8) (9)

HSP90b is related to endotoxin activities.(10)

-
pose of this study is to identify biomarkers that can be used for the risk assessment 

2. Materials and Methods

-

method.(11)

2 tis-

2 incubator at 37°C.  

18 h.

2

initial concentration of 1×104 -

2 incubator 

of the substrate solution (10 mM NaH2PO4 2O, 100 mM NaCl, 1% bovine serum 
3, 1 mM MgCl2 2

-
tose and methylumbelliferyl.(12)

-

-

g for 1 h at 15°C.  Protein samples from the 



37

Environmental Sciences Vol. 14, Supplement (2007) 035–041 J. Han et al.

-

-

visualized by Coomassie Brilliant Blue (CBB) staining (using PhastGel Blue R-350, 
-

-

p
least three times.

3. Results and Discussion

-

(13)  Isoda et al.(12) developed this highly sensitive system 
for detecting trace amounts of environmental pollutants and natural toxins.  It has 
already been revealed that the production of stress proteins is induced as a result of 

metal.  Therefore, upon stress induction, the effects of the hazardous chemicals can 

already been revealed that the production of stress proteins is induced as a result of 
(12)  The HSP47-transformed CHO 

substances.
-

centrations of hazardous chemical substances or nature toxic substances can be de-

-



38

Environmental Sciences J. Han et al.Vol. 14, Supplement (2007) 035–041

-

-

Caco-2 cells, a human intestinal epithelial cell line derived from a human colon car-

p<0.05).  Data represent 
results of three independent experiments (±SD).
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-

-

contributes to allergic manifestation.(14–16)  The overexpression of enolase 1 has been 
observed in various tumors.(17,18)

the other hand, it has been reported that enolase 1 is overexpressed during oxidative 
stress.(19)

-
nisms against environmental toxicity.

enolase 1.  These enhancements may possibly be responses against environmental 

-

Table 1
Overexpressed proteins as determined by proteomics analysis.

Spot
number Treatment Protein

Molecular

(kDa)

Isoelectric
point
(pI)

Spot
density

(untreated)

Spot
density
(treated)

1 elongation 30 4.0   0   55

2 enolase 1 50 7.3 37 112

Control
EWWTP (10% (v/v))

Spot 2
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