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Effects of Mono—contamination of Cu and As on Coelomocytes of Earthworm Eisenia foetida

LI Shuai-zhang, SUN Zhen—jun, WANG Chong

(College of Resource and Environmental Science, China Agricultural University, Beijing 100094, China )

Abstract: Based on the Artificial Soil Test(OECD—guideline No.207 )with earthworm as the indicator, since earthworms are sensitive bio—in—
dicators of soil pollution, the effects of heavy metals on earthworms( Eisenia _foetida )and their coelomocytes involved in the defensive reac—
tions were studied at individual and cell level. Earthworms were exposed to a range of increasing soil copper and arsenic concentrations in a
mesocosm experiment for 2, 7 and 14 days. The results showed that, with the increasing concentrations of the heavy metals and the exposure
time, the growth of Eisenia foetida was reduced gradually. Under normal conditions, the average neutral red retention was 94.3 min. After in—
ducement, the assay demonstrated a clear dose—response, with the increase of heavy metals concentration, the retention time accordingly de—
creased and even reduced to zero. NRR closely related to the metal concentration and exposure time. In addition, significant impairment of
pinocytosis and plastic adherence were revealed for coelomocytes, which in turn clarified the great impact of heavy metals on the coelomocytes
related to immunity. Perhaps the impairment of immune functions contributed to the poor survival of Eisenia foetida in heavily polluted soils
with heavy metals.
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Table 1 Main components of the artificial soil in the experiment

NT A8 F W ARy [o)ica B
i E % 70 20 10
ANFEPEA R pH AR[R], 2 ) T 1 581

pH, 255 W25 = Az g, PR a6 HRoim AL CaCOs,
KV 3R pH AE R 6.0, SRIGINA 3T 35%
7K, TR IR AT

1.2 iR3&i& T

PR N TR SR B4 500 g, T
()4 JB AL AP 20 B A R A AR R S — 4, X R 4
Pl B i L A Jm TG gy 5 bR, (LA B 1k B oy
200,400,600 .800 mg kg™ ; il 25 F 1k ¥ A 10,3040,
80 mg-kg™), BN 3 AT, RS FRbE 1] 9
ko TE 20 CTiFATHE%, 7155 2.7 L 14 d 739
HUREEA T o
1.3 iKIwA %

REARAL B i), ke 48 h S AR AR,
S E AR D 075 T T AR B AR S R LA S T A
i HP A M| A R

HPR LT ORFFIN ] . BRI 0.02 g H LT T 1 mL
B IR SR JE H 10 wL % T 2.5 mL Ringer’s
W R PR TAER . M2 B, JEH 20 L il {4
W RO S B 3R A L, RIS Bh 30 s [ A
BRI R b, A SRR TP AL TAERIR &
T L EEHE A 400 i BAREE WS, B 2 min WIS
— ARSI T N AR T, BB B
20 DS AR N e S IR I 1 A TR sk el d AR PSRN
[,

A AT AR AR A5 A B« BB % - 22 i ] il
FENRIEACTE R B 155 (—E 48 h), A 0.01 mol - L™
() pH7.2 19 PBS 22wy S &2 bk 15 INA 3 mL 7%
A 2.5 mmol - L™ EGTA ([jj 1k 40 ffd & 4 ) i) PBS, HI A
A 5V EE B B S e s R TR s A 2 0
W ARG A 12 mL 114 Hank s Y36 MG UG o $5 U7 7441
M5 AT LU AN A R A A S A, ZH 4 A
PR BT BTG . AE 4 CHAF R B0 20 min, §%
R 250 gemin™, AR UTIE IR0 B, SR 5 In A —

FE TR 1640 4 R #8240 MV FE A 1x10° 4> »mL
& WSS AT A A R

BRGS0 i A B Tk
MM AE 96 FLHR 22 E 1 h Je, HE3A W2 Bk 20 i
Fr2io FH 109 H B o, W 4Ll A 0.1 mL 0.1%
g YL ZUEHICE 20 min, R YL A, FH7E
TR PRIARASAL, B REFRARE S T IOK AL B 3Tk,
H AR T o DU F, L0 0.1 mL RIS 12
a5 e B R 2.5 mL, FE40R IS 7E 570 nm
I E R SR

BIRBEST  7E 96 25, 4l 500 pg-mL™ (1)
HRPELTTE 1640 I 22 E | h SR A LA S
B 20 B LA R RIAS LT 25 0 T 1640 41 3T
W B2 B FLYE 3 , ] 0.1 mL FRPETIRSE (3%Eh iRy
FEAE 95 % WG v )7 5 | A P21 DA e B2
ok, i ZH R 2.5 mL, FJ5 7 540 nm R EWNEG
JE,
1.4 HHELIE

K H Excel ,SPSS 43 844 (SPSS12.0) .
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2.1 $ 55 3R] A < B R0
2,11 g X e 5] A 4 1 5 )

TEREA KSR A W] 9 9 M 32 31 Cu J5 5411
FEMAAE K o A A3 v e ) e o 347 EU % SR RTAR A AN ]
FEEEM TR 2) o Xt HE e e 5] g 4 7 A8 AR I B
K -1.02% 15 5-1.11%, T 5 X T+ 51-0.84% .,
MZeit Cu 55, e 051 A9 A SR i 2 R 8 1 3 i i
AW R, (B2 Cu ik JE A 600 mg- kg™ B, Foifr i)
KA R -13.7% ~22.4% 5-27.6%, 5 400 mg-
kg™ Cu 7535 Py i | A RS 2 Cu IR R
800 mg-kg™ I}, S 14 d J5 | 1 2k K R A%, AT
IKEN-48%.,

2.1.2 AN ] A < R

ME3IUEE, aMzd 2.7 5 14d09iES
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J& , e AR AR A B A KRB As VRIE Y
TIEAS I o AR X BR AU, 5 % i e ] A A=
FEFWE. Y As 475128 30 5 40 mg-kg™! B, HAE
KRARAAIT XU, i 5] % 4 i A — o 1 T 52
PE. R 14 d Ja , AR50 -24%5-23.6%, (H &
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Table 2 Effect of copper on the earthworms growth

CulS ik £ 7K Cu addition rate/mg kg™

AbFH Treatments I H Ttems
0 200 400 600 800
2d Hi IR A s e H /g - pot™ 3.58+0.14a 3.6+0.08a 3.56+0.15a 3.71£0.10a 3.66+0.12a
K557 ) i 85| 6 T /g - pot™! 3.55+0.12b 3.2+0.11b 2.78+0.17B 3.2+0.09h 2.74+0.13B
WL K2R/ % -1.02 -11.2 217 -13.7 252
7d K3 Je i s e 7 /g » pot™! 3.54=0.12b 3.0+0.06h 2.58+0.21h 2.88+0.16B 2.37+0.15B
B A%/ % ~1.11 -16.5 -27.5 -22.4 -354
14d K53 Je i | e 7 /g - pot™! 3.56=0.15a 2.95+0.07b 2.44+0.2B 2.69+0.12B 1.9+0.14B
LRGeS -0.84 -18 -31.4 -27.6 -48

T [ — BN )/ NG B 2n AN [l AR 3 ) ) 2 57 . 35 (P<0.05 ), R FRERR 8. 35 (P<0.01)

Note: Different small letters in the same column denote significant differences between treatments(P<0.05) , capital letters denote very significant(P<0.01).
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Table 3 Effect of arsenic on the earthworms growth

AsUNTINHE /K- As addition rate/mg kg™

AbFH Treatments 15 H Ttems
0 10 30 40 80

2d KR il s 6 /g 4.69+0.12a 4.48+0.09a 4.68+0.06a 4.57+0.14a 4.65+0.13a
B I i s o T /g 4.67+0.12a 4.03+0.08b 4.1120.1b 3.89+0.2h 3.67+0.15b

LGRS ST -0.5 -10 -12.2 -14.9 -18.9
7d K577 I i 05 i /g 4.64+0.13a 3.94x0.07b 3.85+0.11b 3.63x0.2B 3.53+0.16B

B0 A /% -1.07 -12 -17.7 -20.6 -24.1
14 d BRI i ) ff i /g 4.6320.1a 3.74+0.06b 3.58+0.11B 3.47+0.18B 3.230.15B

e B A K /% -1.28 -16.6 -23.6 -24 -30.6

T [ — G RN PR R AN R R BEF] A 28 5 .35 (P<0.05) , K5 P RER R 35 (P<0.01).

Note: Different small letters in the same column denote significant differences between treatments(P<0.05 ), capital letters denote very significant(P<0.01).
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Figure 3 Effect of copper on the cell activity
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Figure 4 Effect of arsenic on the cell activity
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Figure 5 Effect of copper on the pinocytosis
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Figure 6 Effect of arsenic on the pinocytosis
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