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NGM 20 36 h
PAHs (7 1.3.2 1.3.1
PAHs ©
M) (A) 0 5 10 20
30 mg/L 5 4
1
1.1
PAHs Fluka =97% 12 3ml K
(NGM) 3 gNaCl 20 10 ul OD 0.1
25 ¢ 17 g 25 ml 1 mol/L K,HPO,- 500 1000
KH,PO, (pH 6.0) 975 ml 2000 3000 mg/L 30wl
1 ml (5 mg/ml ) 1ml 5 10 20 30 mg/L
MgSO4(1 mol/L) 1 ml CaCly(1 mol/L) LB 15 ul
100 g 50¢g 5.0 g NaCl CK 0 mg/L
1L pH 75 K 0 24 48 72h
(K-medium) 3 gNaCl 2.36 g KCL 1L
M9 (M9-buffer) 6 g Na,HPO, 3 g 20 s
KH,PO, 5 gNaCl 0.25 g MgSO, 1L ()
(bleaching mixture) 1 ml 0.45 mol/L 72 h
NaOH 1 ml 2% NaClO 7 ml
1.3.3
1.2 5 10 20 30 mg/L 4
72 h Iml 1ml
0.22 pm
7d  10d 35d  80d Agilent-1200
(CGC) 35d ®4.5mmx*250 mm C18 (Waters PAH
30d 3 ) 30 254 nm 1
ml/min 10 ul
1.3 1.4
13.1 3 Microsoft Excel 2003
Escherichia coli OP50( ) NGM SPSS 20.0 =+
20 72 h M9
3 1.5 ml (one-way ANOVA) Duncan P<0.05
3000 /min 3 min Pearson
1 ml M9 (P < 0.05
1 ml
10 min Origin
3 000 r/min 2
1 min 1 ml M9
5 2.1
20 12h 1
Dauer 48 h
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(5 mg/L)
(P<0.05)
24h 48 h
7~10d 72 h
24h  48h 0 mg/L
F1 TRERTBHESIFRELET 3 MELROFEE%)
Table 1 Survival rates of three nematodes under different phenanthrene treatments at different exposure time (%)
(h) (mg/L)
CK(]Og 10) O(IOg 1(1) 5 10 20 30
24 C 2.00£0.02 a 1.97+0.03 a 68.35+2.89a 81.65+577a 50.00 + 8.66 a 46.65+5.77b
M 1.92+£0.04b 1.91£0.02b 6335+£5.77a 65.00£5.00 b 61.65+2.89 a 58.35+5.77 a
A 1.93+£0.03b 1.97+0.04 a 21.65+2.89b 36.65+5.77 ¢ 13.35+5.77b 31.65+5.77 ¢
48 C 3.26+0.01a 327+0.04a 75.00 £ 8.66 a 81.65+2.89a 63.35+7.64a 35.00+5.00 a
M 1.87+0.05b 1.86 £0.02 ¢ 61.65+5.77b 35.00+£5.00b 30.00+£5.00b 30.00 = 10.00 a
A 1.92+£0.03b 1.94+£0.04b 15.00 £ 0.00 ¢ 15.00 £5.00 ¢ 835+2.89¢ 15.00 £5.00 b
72 C 3.65+0.01a 3.67+0.02a 43.35+5.77 a 30.00 £5.00 a 26.65+2.89 a 835+289a
M 1.86+£0.02b 1.80£0.02b 25.00 £5.00 b 10.00 +5.00 b 6.65+2.89b 0.00 £ 0.00 b
A 1.81£0.07b 1.79+0.05b 13.30+2.89 ¢ 5.00+5.00 b 6.65+2.89b 1.65+2.89b
C M A 3
P<0.05
24h  48h
24 h
1 (P<0.01)
5mg/L 10 mg/L (P>0.05)
3 M=C>A 20 100
mg/L M>C>A 30 mg/L | EECEEML 1A a
M>C=A 24 h 80 L ij +
a
- L a
X
s 60 b a
=
2 = 40+ b
Z | bb X ¢
P b
20 -
0.01
P 0.01 o l l l ¥
2.2 5 10 20 30
: JEWREE (mg/L)
2 CK 0 mg/L
( C M A
P=(S5,—S)/S¢><100% P So
3 0 mg/L S
5 mg/L 3
P<0.05
20.9% 15.2% sy . ) o
. E1 A3 24 h RARFERE T&BMENETE
11.8% 20 mg/L Fig. 1 Relative mortalities of nematodes under different
10 mg /L, phenanthrene treatments after 24 h exposure
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Table 2 Influences of nematode species, exposure time, phenanthrene concentrations and their interactions on survival rates of nematodes

X X X X X
F 2097.33 605.27" 2149.92™ 898.65" 1871.19™ 915.28™ 875.93™
o P<0.01
3 LhM: F=1436 P=0252
72 h R F=1.179  P=0332
24 h 2R R TRIRIE: F=0.393  P=0.878
sl EECK BlC ZZML A a ab
o)
= 7
8_' B CK ElOmgl BNS5mgL £ 20 é/g
. =10 mo/l. 72420 mg/l. 130 mg/l B %
6_ a & 15 gg %
£s i e 10y % %
< 3 gé ;é . . 3 ]
2 Eé Eé JEVEE (mglL)
1 E% E% (C M A
. = =
0 N= N= N=
75 1 BEAT 26 1 PO JR £R Pl 5 R £k i P<0.05 )
BRI 3 AENhEARZBRFERTENREST L
( Fig. 3 Phenanthrene concentrations under different nematode
treatments after 72h exposure
P<0.05 )

2 4032 72 h BYEERS 3 FhEk BRI AV R2AR
Fig. 2 Body lengths of three nematodes under different
phenanthrene treatments after 72h exposure
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Toxic Effects of Phenanthrene on Caenorhabditis elegans,
Mesorhabditis sp. and Acrobeloides sp.

ZHANG Yancheng, SHI Jinli, ZENG Siman, ZHANG Zhen, LI Weiming, LI Huixin, HU Feng, XU Li"
(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A gnotobiotic microcosm experiment was conducted to study the toxic effects of phenanthrene (PHE) on three
nematodes—Caenorhabditis elegans, Mesorhabditis sp. and Acrobeloides sp., also the possibility of PHE depletion by the
nematodes were examined. The results showed that the survival rates of these three nematodes decreased gradually with PHE
concentration increased. Without PHE exposure, Caenorhabditis elegans could reproduce within 48 hours and 5 mg/L PHE could
inhibit the reproduction of Caenorhabditis elegans. While no reproductive patterns was observed with the Mesorhabditis sp. and
Acrobeloides sp. due to their longer generation time. After comparing the relative mortality at 24h exposure, the tolerance order of
those nematode was Mesorhabditis sp. = Caenorhabditis elegans = Acrobeloides sp., and the tolerance of Caenorhabditis elegans
reduced gradually with the increased PHE concentration. After 48h exposure, Mesorhabditis sp. still had a higher tolerance than
Acrobeloides sp., while after 72h exposure, both of them showed similar tolerance to PHE. All nematodes lost the head swing
ability after PHE exposure, and the body length of Caenorhabditis elegans and Acrobeloides sp. reduced gradually with the
increase of PHE concentration. All nematodes could help to facilitate the depletion of PHE, and no significant difference was
found among three nematodes. In conclusion, PHE could restrain the survival, growth and activity of these nematodes, and inhibit
the reproduction of the Caenorhabditis elegans. The survival rates of the nematodes were significantly influenced by nematode
species, exposure time, PHE concentrations and their interactions. Mesorhabditis sp. showed the highest resistance to PHE
pollution. All the three nematodes could contribute to the depletion of phenanthrene in solution.

Key words: Phenanthrene; Caenorhabditis elegans; Mesorhabditis sp.; Acrobeloides sp.; Biological toxicity

http://soils.issas.ac.cn



