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Abstract: [ Objective | To observe the activation of nuclear factor-kB (NF-kB) signaling pathway and its inflammatory-
regulating effects in human normal liver cells (LO2 cells) exposed to organic extracts from tap water. [ Methods ] Organic
pollutants in tap water samples were extracted by solid phase extraction method. 102 cells were divided into seven groups: blank
control group (culture medium), solvent control group (0.1% dimethyl sulfoxide, DMSO), and organic pollutant groups (0.3125,
0.6250, 1.2500, 2.5000, and 5.0000 L/mL). Each group was treated for 24 h, 48 h, and 72 h. Western blot was used to observe the
activation of NF-kB signaling pathway. ELISA assay was used to detect interleukin 8 (IL-8) and tumor necrosis factor a (TNF-a)
levels in supernatant. [ Results ] (1) The activity of LO2 cells decreased obviously after treated with all designed dosages of
organic extracts and at all designed exposure time blocks (P <0.05). (2) The protein expression levels of inhibitor of NF-kB decreased
obviously after exposure to the dosages at organic extracts of 0.6250L/mL and above for all designed time blocks (P <0.05). The protein
expression levels of p65 were remarkably higher after administered with the 1.2500 L/mL organic extracts and above at 24h and 48 h or
with the 0.6250 L/mL and above at 72h (P<0.05). (3) After 24 h- and 48 h-exposure, the I1.-8 level of LO2 cells increased significantly
in the 0.625 0 L/mL and above groups (P <0.05); while after 72 h-exposure, the IL-8 level significantly increased in 0.312 5 L/mL group
(P<0.05). After 24 h-exposure, the TNF-a level of LO2 cells increased significantly in the 1.250 0 L/mL and above groups (P <
0.05); while after 48 h- and 72 h-exposure, the TNF-a level increased significantly in the 0.6250 L/mlL and above groups (P <0.05).
Compared with 24 h-exposure, the IL-8 and TNF-a. levels in all exposed groups with 48 h- and 72 h-exposure significantly increased (P<
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0.05). (4) The I1.-8 and TNF-a levels were negatively associated with the protein expression level of inhibitor of NF-xB (r=-0.8510,
—0.8180, P<0.05), and positively associated with the protein expressions level of p65 (r=0.8160, 0.8650, P<0.05). [ Conclusion ]
The study findings suggest that organic pollutants from tap water could dose-dependently and time-dependently activate NF-kB

signaling pathway and induce secretion of IL-8 and TNF-a, which might result in inflammatory injury in LO2 cells.
Key Words: tap water; organic extract; human normal liver cell (L02); nuclear factor kB; interleukin 8; tumor

necrosis factor a
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Table 1 The activity of LO2 cells exposed to organic extracts
from tap water

215 ( Group ) 24h 48h 72h

25 1% B8 ( Blank control ) 99.55+0.66  100.99 +1.09  100.25 + 1.47
7% ( Solvent control ) 100.00 £0.00  100.00 = 0.00  100.00 + 0.00
AHHLFEEW) ( Organic extracts )
0.3125 L/mL 96.46 +0.83° 9220+ 1.29"  86.87 + 1.79™
0.6250 L/mL 95.09 = 1.33*  83.46+1.73"  80.58 + 1.97*
1.2500 L/mL 9272 +1.35°  81.25+0.94"  63.07+ 1.67*
2.5000 L/mL 90.96 +1.33*  71.11 £0.75" 51.12£2.91*
5.0000 L/ml 90.89 + 1.75%  65.26 +2.49"  36.50 + 1.22**
F 31.60 294.24 578.07
P 0.00 0.00 0.00

[ J#: Al M4 kE, P<0.05,#: 5§ 24h#, P<0.05,
[ Note ] #: Compared with the solvent control group, P<0.05. #: Compared
with the 24 h-exposure group, P<0.05.

2.2 IxB#e p65 & & k ik KT

F2AIL, Bl A DRI e B B A3, 1B
B R K B W A (,4,20.916 0, 1,,=0.974 0,
72,=0.9520, ¥ P<0.01), 7E Ye # 24, 48 fil 72h )7,
0.6250 L/mL ) b L3520 /Y TB 35 11 22 8K 44 B A
TN IRZ ( P<0.05 ),
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Table 2 Protein expression levels of IkB in LO2 cells exposed to
organic extracts from tap water

ZH5( Group ) 24h 48h 72h

25 1% B8 ( Blank control ) 127006  1.12+0.09  0.46+0.02
P55t B ( Solvent control ) 1.27 +0.10 1.08 +0.11 0.44 +0.03
AHHLFLE) ( Organic extracts )
0.3125 L/mL 123+0.04 098006  0.39+0.02
0.6250 L/mL 1.02£0.09"  0.680.06"  0.34%0.02"
1.2500 L/mL 0.89+0.04  0.50+0.02"  0.33%0.03"
2.5000 L/mlL 0.88+0.03°  0.46+0.02" 031002
5.0000 L/mL 0.78 +0.06"  0.38+0.03*  0.23+0.02"
F 31.02 72.44 4245
P 0.00 0.00 0.00

[ J#: GyEa|xEALkE, P<0.05,

[ Note ] #: Compared with the solvent control group, P<0.05.

L3I, FRAKAHIERBCIALEE 102 21 Al 24 h F1
48h 5, 12500 L/mL LA F Y354 p65 I ZRIA K]
XTI (P<0.05); THEALHL72h 5, 0.6250 1/mL
DL b5l 2 RP B I8 (P <0.05 ),
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F3 BRKEVIRBIIES L2 AHa p6s BB FRIEKT
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Table 3 Protein expression levels of p65 in LO2 cells exposed to

organic extracts from tap water

2051 ( Group ) 24h 48h 72h

%5 F1%F B ( Blank control ) 0.30 +0.01 0.41 +0.01 0.92 +0.02
P 571% B8 ( Solvent control ) 0.29 +0.02 0.41 +0.05 0.91 +0.04
FAHLIEE) ( Organic extracts )
0.3125 L/mL 0.32+0.02 0.45 +0.04 0.97 +0.04
0.6250 L/mL 0.32£0.01 0.46 +0.03 1.12 £ 0.08"
1.2500 L/mL 0.37+0.01" 051005 1.13+0.06"
2.5000 L/mL 0.40£0.02°  0.52+0.04" 1.26+0.12"
5.0000 L/mL 045+0.01"  0.62+0.04" 1.670.11"
F 60.01 10.28 38.31
P 0.00 0.00 0.00

[E J#: GyAlxtE 4k, P<0.05,

[ Note | *: Compared with the solvent control group, P<0.05.
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Figure 1 Protein expression levels of kB and p65 in LO2 cells

Compared with the 24 h-exposure group, P<0.05.

exposed to organic extracts from tap water after different exposure time

2.3 IL-8 & TNF-o. 7K -F

FATUL, A PR ICY) YL 5 L0240 id 24 h A1 48 h
J&, 0.6250 L/mL LA _F 58 5 41 19 1L-8 7K ~F- 35 BH &6 /&
(P<0.05); MMifE72h, KFE41(0.3125L/mL ) 1 TL-8
KR E B BT E (P<0.05 ),

F4 BRKEVIRRYRE L02 K IL-8 KF
(x+s, n=3, ng/L)
Table 4 11-8 levels in LO2 cells exposed to organic exiracts

from tap water

151 ( Group ) 24h 48h 72h
25 4% ( Blank control ) 67.33+1.74 118.62+3.75 130.18 +3.63
5% B8 ( Solvent control ) 68.64+1.07 115.15+4.70  125.08 £2.87
F LR ( Organic extracts )
0.3125 L/mL 7221172 12604+ 1.87  146.30 = 5.48"
0.6250 L/mL 8329+ 1.26" 127.09 +3.15° 148.02+291"
1.2500 L/mL 93.64 = 1.16° 127.10+4.91"  160.08 = 1.04"
2.5000 L/mL 97.03+2.41* 15320+ 1.66° 178.22+3.51"
5.0000 L/mL 10027 +1.29" 15830 +2.39°  192.09 +2.01*
F 234.81 71.83 161.60
0.00 0.00 0.00

[ J#: GyEAIEALE, P<0.05,

[ Note ] #: Compared with the solvent control group, P<0.05.

FS50] UL, A ML B Ak BELO2 41 i 24 h ),
1.250 0 L/mL P |- 51 5 41 /) TNF-o /K -0 2 T+ 85 (P <
0.05); iYL 48h F172h 5, TNF-a 7K F7E 0.6250 L/mL
DL 2 B R T ( P<0.05 ),

RS BRKEVRILES L02 HAEAHI TNF-o KT
(x+s, n=3, ng/LL)
Table 5 TNF-a levels in LO2 cells exposed to organic extracts

from tap water

21531 ( Group ) 24h 48 h 72h
23 [ B ( Blank control ) 84.66 = 6.73 124.53£4.43  148.65+8.69
RN R ( Solvent control ) 80.72 +14.02 128.57+2.39  143.30+5.55
HHLEZL) ( Organic extracts )
0.3125 L/mlL 96.46 + 11.18 13620+ 12.79  160.69 + 5.58
0.6250 L/mL 99.11£10.25 156.66+6.03°  197.08 + 10.25*
1.2500 L/mL 113.64£8.81% 184.90+8.99° 237.22 + 15.54"
2.5000 L/mL 132.64 £8.12° 190.28 + 13.05° 286.35 + 10.80"
5.0000 L/mL 144.64 £8.15° 193.92+5.64° 332.12+5.88"
F 17.86 37.94 176.93
0.00 0.00 0.00

[ J#: GyEH|xEALkE, P<0.05,

[ Note ] *: Compared with the solvent control group, P<0.05.

Fl2al W, 524h Yeig i B, 48, 72h & 57w 4
[ T1-8 5 TNF-o 7K 3 HH B FF 35 ( P<0.05 ),
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Figure 2 1L-8 and TNF-a level in LO2 cells exposed to organic

extracts from tap water after different exposure time
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-0.8180; 1 5 p65 &K 11 K 35 /K V- 34 52 1E AH 5¢ (P<
0.01 ), HHEZRE44 0.8160., 0.8650,

%6 IxB. p655IL-8, TNF-o Z B8 XS
Table 6 Correlational analysis between IkB & p65 and IL-8 & TNF-a

AR 1( Variate 1) A8 H 2( Variate 2)  A5& R % Correlation coefficient ) P

IxB 1L-8 -0.8510 0.000

IkB TNF-o. -0.8180 0.000

p65 11.-8 0.8160 0.000

p65 TNF-o. 0.8650 0.000
3 it
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