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Toxicity of Three Chlorophenols to Protozoa Tetrahymena thermophila

LI Ya-jie, CUI Yi-Bin, JIANG Li-juan, DOU Jing, LI Mei

(State Key Laboratory of Pollution Control & Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023,
China)

Abstract: Using Tetrahymena thermophila as the indication organism, the single acute toxicity and genotoxicity induced by 2,4-
dichlorophenol (2,4-DCP), 2,4 ,6-trichlorophenol (2,4 ,6-TCP) and pentachlorophenol (PCP) were determined. The results showed
that the 24, 48, 72 and 96-hour EC,, values of 3 individual CPs to T. thermophila were 3.69, 3.54, 3.02, 2.34 mg-L""; 3.23,
2.83,2.56, 1.97 mg-L™" and 0.63, 0.45, 0.34, 0.28 mg-L™", respectively, which revealed that the acute toxicity of CPs
increased with the number of chlorine on benzene ring. Effects of water hardness on the acute toxicities of 2,4-DCP, 2,4 ,6-TCP and
PCP to T. thermophila were evaluated. It showed that the effect of water hardness on the acute toxicities of the three CPs to T.
thermophila had a certain influence, but the impact was relatively insignificant. The results in the SCGE showed that there were
significant differences (P <0.05) between the control and treatment groups at various concentrations of the three CPs. It recommended
that the comet assay of T. thermophila was sensitive to the three detected CPs and could be a useful tool for screening and detecting of

environmental genotoxins.

Key words: Tetrahymena thermophila; acute toxicity ; water hardness; ECy;; comet assay
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F1 3 FHEEMEHREERLY EC,, &
Table 1  Acute toxicity of three chlorophenols to T. thermophila

k&Y TR /R ECg/mg-L " etk R?

24 3.69(3.22 ~4.23) y=3.4264x +3.0557 0.98
2. 4.DCP 48 3.54(2.97 ~4.22) y=2.8584x+3.4294 0.99
72 3.02(2.64 ~3.44) y=4.6218x+2.7798 0.97
96 2.34(1.77 ~3.09) y=3.947 6x +3.541 5 0.98
24 3.23(2.90 ~3.59) y=3.5017x+3.2175 0.99
2.4.6.TCP 48 2.83(2.32~2.94) y=2.653 1x +3.801 4 0.97
72 2.56(2.42 ~2.77) y=3.018 2x +3.7679 0.96
96 1.97(1.50 ~2.58) y=2.5750x+4.243 6 0.97
24 0.63(0.45~0.88) y =2.996 4x +5. 606 0 0.99
PCP 48 0.45(0.38 ~0.57) y=2.1949x +5.761 2 0.97
72 0.34(0.30 ~0.39) y=1.447 5x +5. 683 5 0.97
96 0.28(0.21 ~0.37) y=1.5134x+5.8366 0.98
R2 FEEET 3 FHEEEHANERRE EC, E
Table 2 Effects of hardness on the toxicity of three chlorophenols to T. thermophila
ECyy/mg-L~!
2ty 1) /h =
" 0 50" 150 250 350 450
2 3.69 2.76 3.49 5.19 3.18 2.88
5 4.DCP (3.22~4.23) (2.15~3.55) (3.18~3.72) (4.63~5.82) (2.66 ~3.78) (2.48 ~3.35)
’ 43 3.54 3.08 3.64 5.42 2.31 2.99
(2.97 ~4.22) (2.82~3.37) (3.42~3.77) (5.12~5.80) (2.07 ~2.57) (2.59 ~3.46)
24 3.23 2.42 3.10 2.25 3.22 2.72
(2.90 ~3.59) (1.91 ~3.05) (2.29 ~4.19) (1.88 ~2.68) (2.35~4.01) (2.38~3.12)
2,4,6-TCP
48 2.83 2.53 2.76 2.93 2.75 2.63
(2.32~2.94) (1.96 ~3.26) (2.08 ~3.66) (2.56 ~3.35) (2.11 ~3.58) (2.16 ~3.20)
2 0.63 0.31 0.51 0.35 0.53 0.56
Pep (0.45~0.88) (0.25~0.37) (0.43 ~0.62) (0.29 ~0.44) (0.43 ~0.65) (0.47 ~0.66)
43 0.45 0.33 0.59 0.54 0.42 0.50

(0.38 ~0.57) (0.29 ~0.39) (0.45~0.77) (0.43 ~0.67) (0.34~0.53) (0.38 ~0.66)

1) B R EEREE (mg- L") , LA CaCO; 31
M RIGREAR AR B A 2. ARIEERE 2.3 EESIGES

T 2,4-DCP, 2,4,6-TCP F1 PCP [ ECs, {H 43 5 7E 7] 28 CASP Giit )5, DU R 7E AN [R) vk BE 2, 4-DCP
—H g b AT TR RO AR RS AN K AEFER (Y DNA iR EEan & 1 s, Arpe] Dl Bl
30
30 - * *
* -[ 25 I
25 *
[ 1 1
20 - 1 g
3 sl g ISt
- b
® oL % 10 - I
:
sk I sH L
1 t
0H ’_Ij 0
CK DMSO 1.2 24 36 CK DMSO 1.2 24 36
e /mg L7 e /mg L7

* FR P <0.05, A
E1 TERE?2,4-ZSEAXTUEE R A DNA 545

Fig. 1 Induction of DNA damage in 7. thermophila following exposure to different concentrations of 2 ,4-DCP
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g
® 10k
8 [
.y T J_
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T
1 T
I
0 H
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HeJiE/mg L

W2, 5XF A EE, 1. 20 mg-L ™" 41 TM Al OTM
W EEZR(P>0.05), KETFEZ 2.40
mg-L~"BF T™M #4111 358.97% , OTM #4111 273. 87% ,
SXTIAMEZE R BE (P <0.05). WAL &
% 3.60 mg-L ™I, TM {50 BEAR 1 22 5 R i 3 (P
> 0.05), OTM fH 3% fin 84.68% , fik T 2.40
mg-L~"4H.

30

25+

———i %

20

Olivelg Hi/um
s
T

|- I |
T
sH 1
0 | \
CK DMSO 12 2.4 3.6
Helg/mg- L™

B2 TERE2,4,6-=SB% M RE DNA R
Fig. 2 Induction of DNA damage in T. thermophila following exposure to different concentrations of 2,4 ,6-TCP

H & 3 AT, PCP 3R M5 2,4 ,6-TCP #[H],
RIS HEAH LU I B 22 e ANl 3 Mk T &
0.17 mg-L~'i} T™M A1 OTM 43 534 112 934. 48% FiI
1958.83% , 25 W3 (P <0.05) , W% DNA %

P EBG. SR AL TR A 0. 25 mg- LA,
TM F1 OTM X5 B, Horp T™M 5 %) BRAH T 25
Z5 (P >0.05),0TM AH LX) B3 0 694. 12% , 14
J5E R R X PCP 453473 1 v B stk

20+ *
15 | ]_
]
-
5 10 -
L5
a5 *
S I
5 T L
1
T
~ £
0H
CK DMSO 0.08 0.17 0.25
He i /mg L1

E3 AERERLSEX MR SR DNA #5305

Fig. 3 Induction of DNA damage in 7. thermophila following exposure to different concentrations of PCP
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