
 28

0.5

1

1.5

2

2.5

3

3.5

0 7 14

DMSO
Ch, 25 µµµµM
Ch, 50 µµµµM
Ch, 100 µµµµM
Cyf, 25 µµµµM
Cyf, 50 µµµµM
Cyf, 100 µµµµM

Exposure Time (days)

C
el

l N
um

be
r 

x 
10

**

**

**

**

**

**

**

*

A

 

 



 29

0.01 1

10

20

30

40

50

60

70

0.04 0.2 5 25

Chlorpyrifos
Cyfluthrin

Concentration (µµµµM)

L
D

H
 A

ct
iv

ity
 (u

ni
t/u

g 
pr

ot
ei

n)

*

*

*

*

*

*

*

*

B

 

 



 30

500

550

600

650

700

750

800

850

900

950

1000

0.01 0.2 1 5  25

Chlorpyrifos
Cyfluthrin

Concentration (uM)

G
lu

ta
m

at
e 

U
pt

ak
e 

(p
m

ol
/m

g)

*

*

*

* *

*

0.04

C

 



 31

Figure 2.  Chlorpyrifos or cyfluthrin can cause apoptosis in primary human astrocytes.  TUNEL assays 

were performed by using primary human astrocytes, treated with or without 100 µM chlorpyrifos or 

cyfluthrin (in 0.1% DMSO) for 14 days.  Fluorescent images for DAPI (nuclear staining, for controls) 

and TUNEL staining were captured and are shown here.  Cell images were obtained by using Spot 

Advanced 3.4.2.  The percentage of apoptotic cells was calculated by dividing the number of apoptotic 

cells by the number of total cells.  Total cell number was counted from the DAPI images, while 

apoptotic cell number was counted from the TUNEL images.   
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Figure 3.  Graphic illustration of the normalized expression levels of chlorpyrifos- (A) or cyfluthrin-

altered (B) genes in primary human astrocytes.  Microarray expression and statistical analyses of the 

data were performed, and the identification of chlorpyrifos- or cyfluthrin-altered genes, as described in 

Materials and Methods.  The expression levels of up-regulated genes (Top) and down-regulated genes 

(Bottom) by chlorpyrifos (A) or cyfluthrin (B) were computed from three sets of independent 

astrocytes were plotted.  
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cassette (TAP2), proteosome subunit-10 (PSMB10), interleukin receptor IL6R, tumor necrosis factor 

receptor superfamily (TNFRSF10A) and complement factor H-related protein-1 (CFHL1).  The 

DNCH1 gene was down-regulated by cyfluthrin.   
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