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Abstract In order to find a sensitive and reliable method to evaluate comprehensive toxicity of trace level chemicals in
environment, MTT assay and ANNEXIN V-FITC/PI-Flow Cytometry are used to study the cytotoxic response characteristics
and sensitivity in Vero cells exposed to 2, 4, 6-trichlorophenol ~ TCP , a typical organic pollutant. Results show that: 1 TCP
concentration plays a key role in determining the response characteristics of Vero cytotoxicity. Low dose of TCP <=
0.5mg-L~" can cause cytomorphosis some Vero cells become oval or circular from irregular triangle , while the growth
of cells is not inhibited significantly. When TCP concentrations are 1~5mg -L~', the growth of cells is inhibited, which
mainly manifested as inhibition of proliferation and apoptosis or death of some cells. The relationship between the inhibition
of proliferation and the TCP concentrations is not obvious. When TCP concentrations are more than 5mg-L~', significant
inhibition of proliferation is found. With the increase of TCP concentrations, the rate of inhibition of proliferation increase
gradually. 2 Exposure time has obvious effects on response characteristics of Vero cytotoxicity. Results of ANNEXIN V -
FITC/PI-Flow Cytometry show that: cytotoxicity of Vero cells is mainly manifested as the damage of cell membrane
intact, and the proportions of cell apoptosis and necrosis are low in 24h exposure of TCP. After 48h exposure of TCP, the
proportion of cell apoptosis increases significantly. The results of cell rejuvenation further confirm that the cells which
morphology changes within 24h are not complete necrosis and apoptosis. The above results suggest that both of the change
of cell morphology and the membrane damage should be the early response characteristics of Vero cytotoxicity and there is
certain pertinence between them, which show high sensitivity in characterizing the biological toxicity of chemicals.
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2 Materials and methods
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3 Results
3.1 TCP Vero TCP 1
TCP 0.25mg-L"! 1b
la
TCP 0.5mg-L™! Ic
1999 N
TCP
1d~g
1h 7ZnSO,

- 4

E1 ARERE TCPEAT Vero BN ERMTR
(4BFhEEEE : 1x10*-mL"; a: PAHERTHE; b~g: 0.25,0.5.1.5.10.20mg-L" TCP; h: PEHXH; MRMA RTINS T E MMM )
Fig.1 Morphology change of Vero cells exposed to different concentrations of TCP
(inoculum density: 1x10*-mL"; a: negative control; b~g: 0.25.0.5.1.5.10.20mg-L™" TCP; h: positive control; White points in above photos are
suspending or “rounding off”cells)
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Table 1 Optical absorption values of experimental groups
using MTT Assay

TCP oD
/
mg-L™ 3x10* mL" 6x10* mL" 1x10°-mL"
1 0.164+0.016™* 0.389+0.020% 0.909+0.021%
5 0.175+0.016"# 0.355+0.009"#  0.844+0.039™#
10 0.127+0.013"# 0.310+0.022"#  (0.822+0.043"#
20 0.096+0.009# 0.244+0.020"%  0.742+0.054"#
50 0.062+0.007* 0.146+0.013"%  0.621+0.030"*
0.217£0.018 0.385+0.014 0.894+0.020
0.01120.010 ~0.0050.017 0.037=0.019
0.00020.001 -0.001x0.005 0.00020.005
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Fig.2 Inhibitory effects of TCP on viability of Vero cells
2 oD %o

Table 2 Optical absorption values and inhibition rates of low-
dose groups

TCP 1? 2°
/
i (0))] 1% (0))] 1%
mg-L
0.25 0.455+0.028 -4.4 0.417+0.048 -6.4
0.5 0.441+0.034 -1.1 0.402+0.051 -2.6
1 0.466+0.031 -7.0 0.371+0.018 5.3
2 0.419+0.056 3.8 0.377+0.042 3.8
5 0.355+0.053" 18.6 0.385+0.033" 1.8
0.436+0.050 0.0 0.392+0.055 0.0
0.003+0.002 99.3 0.006+0.003 98.6
# p<0.05 a :
3.3 TCP Vero
TCP 24h 48h Vero
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FITC+/PI-. 3
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Murata et al., 2000; Bryce et al.,
2007 .
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Fig.3 Double staining scatter plots of Vero cells exposed to TCP for 24h
(a: negative control; b~e: 1.5,20,50mg-L" TCP)
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Fig.4 Double staining scatter plots of Vero cells exposed to TCP for 48h

(a: negative control; b~e: 1,5.20.50mg-L" TCP)
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Fig.5 Morphology change of Vero cells after recover for 24h
(a, c: TCP and ZnSO, exposure for 24h; b, d: recover for 24h)
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