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Acute Toxicities of Cd* on Propsilocerus akamusi (Diptera: Chironomidae)
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(1.College of Life Science and Technology, Shanxi University, Taiyuan 030006, China;2.College of Physical Education and Exercise, Shanxi
University, Taiyuan 030006, China)

Abstract; Acute toxic experiments were carried out to test the toxicity of Cd** on Propsilocerus akamusi (Diptera: Chironomidae). Median
lethal concentrations (LCs, values) were obtained using Probit method. For Propsilocerus akamusi (Tokuna) exposed to cadmium, the 50%
lethal concentrations (LCs,) in 24, 48 and 72 h were observed respectively to be 235.63 (95% ClI: 160.96~418.82), 165.17 (95% CI: 140.65~
198.35), and 94.12 (95% CI: 81.93~108.78) mmol-L* Cd. Cadmium toxicity to Chironomids larvae presented differed from the results found
for other Chironomids species. Apparently, this species was very tolerant to Cd* during the short-time experiments. LSD test results present—
ed that the treatment-effect on CAT activity was only showed significant differences after 72 h treatment. CAT activity did not change signifi-
cantly at 24 h and 48 h courses. A longer exposure time (72 h) resulted in significant differences in Chironomids between the control and all
six treatments (LSD test, P<0.05). The time-factor effect on CAT activity was only presented between 48 h and 72 h. CAT activity did not
change significantly at 24 h and 48 h. A longer exposure time (72 h) resulted in significant differences in Chironomids in CAT (LSD test, P<
0.05). CAT activity was significantly lower after 72 h compared with 48 h when the larvae were exposed to higher concentration of Cd (400
mmol - L) (P<0.05).
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WA, BRI — e MRS & 18
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11 48 Ak A i (catalase, CAT) | V2 FE7E T30y A
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A5 A i A A A ST LA AL Al CAT 41
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A2 5 . Cd(CdCl,) - 2.5H,0, 4 [ K HLH])
G SRR ST Al 4R R 99%, Fit i 2 mol - Lt
R TS5
1.2 2SI *

FHMES R K (KR 260 mg - L™ /CaCo;,
pH =7.6) 44 A] %4 (1) CdCl,-2.5H,0 Bt 12.5.25.0
50.0,100.0,200.0 1 400.0 mmol - L By, FT LA mg
S HRACHN R, B A% 3 A EE BT R4
MLy 200 mL BEAR , B MREAR B ATE ShIE /N
AR 50 &, RSB RIBAE 21 ASAb B,
SRR O PRI d R B an 2 kb
Fi ik, FAS 1 E A FR &) RO S0 A K IR AR
FE(201)°C, Bebh b7 s A5 B AR aR AR Ik K 28 %
TEL) R FZ Cd224 48 Fl 72 h J, B fuldi i 4y i
T, JEHA i S R IARE R VAT, MBI L SRR I
g A R EE R T I O R T HUARGE |, K
T A Ak B A B AR ORAFAE -80 CUKAE LA &
CAT R E M
1.3 CAT &R

UYL 24 48 LUK 72 h UL iR, A
AL PR BT R B HLECZT AR IR I 5~6 2540 —
HF UK EAFE | FRH 3 40, B BRI 2R vhi (pH 7.4,
0.01 mol - L Tris-HCI, 0.000 1 mol - L-* EDTA-2Na,
0.01 mol - L JERE L & 0.8% S fL#H), F 13000 -
mint 4°C 5.0 10 min, B iE WA CAT 764, CAT
SR FH R AR IS T A e AR B e MR R
P e CAT G, f2 wH S E A0 1
pmol H,0, (1) &y — 4~ CAT i J1 847 (U-mg™
prot), ZLARZIHE L) B B 10 & AR 4 Smith S50
B 7, FIEEFRIY (3% [E Molecular Devices, Spectra
MAX 190 ) 7£ 560 nm AbiZ2%k
1.4 R E

MELTF AL B TP R B4y B AT BT 4%
e abbott A AL IESET %, #ildiE Probit 3% (SPSS for
Win 10.0 JHE ) SRS 77 1A )5 % y=a+bx, 1155
PRI PR T I Y Cd2 ¥k I (24 h LCy.48 h LCs,
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72 h LCs), FHIC R 5K r fH LA S 95% & {5 X [A]0,

TE [ — B [ BEAS R B Cd X CAT {5 Pk 5%
M SPSS A1) LR 6 5 223 HT (one-way ANOVA)
WHF T 2 HE P4, Cd e RN R BRI )X CAT 15k B ik
ST AR B e 52 H 0 F LR 2 ANOVA - (two -way
ANOVA) Zr5lkiss , 43853 #r e e it SPSS for
Windows 10.0 52/,

2 H#HR

2.1 A[E]4bE A ) LT AR SR B 40 X Co? OB R
b3

VU IA LT R0 5 B 4 1 2 8 T Cd?+ (0,12.5,25.0,
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FIBET - BUVEGE AL B (& 1) , SEG45 I, Cd2 ik
JE G IR R R . rh g4 AR R
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IRV B 12.5 mmol - Lt () Ca? * X 42 Usr 4y 1) 25 1R 45
fi,12.5.25.0 F1 50.0 mmol - Lt #PEAR k45 218, 24
Col? e J& 14/ %] 100 mmol - L B, B Rk 3 35 1
K Ca? B Bl 2 B [RI A SE G, X £ AR R I 1Y)
BTG R (B 1),

1 1 AT UL, LCyy R R ST TR A3 T 228 i/
CA2 X 2T #RAHFE 1 24 h ) LCs,  (235.63 mmol - L) Ky
48 hLCy, (165.17 mmol -L-Y) By 1.427 % ,48 hLCs
(165.17 mmol - L) /& 72 hLCs(94.12 mmol - L) [
1.755 1%, ZR BH A Ak BT [B] (4 385 0, TR0 2 e 4 1
Xof Col2yfe i AR Ak i AU G

X RSB (y ) 5 R B X4 O¢) B4 Tl A1 43 B A5 )
PR AR 1, AN 3 AN AR IAH DG R AL r (LA K
T EVERER P {H (P<0.05)KF , AN[R) 252 i v) firf5 21
A T 7 BB BhT P EL/NT 0.05, BRI IEIA R [l
Ty R R S 2550050 i S AR gl dUr s TR
R IEA R

2.2 Cd*AbIRET B FAiK B Xt LT RN FR W40 R CAT &
0=l

LT RRATR I A U AN ] Col? Ak L 3 0 2 7 )
1] CAT i& AR fL sz i W3k 2, R4 i Cd> 7EAN[F]
ff (] b FRLT R R 4 USRS CAT I PRy 2547
Bras e, XS BRI F AR, v LUE 5L
6 mh S A Ab B[R] A F I BE PR AR R 6 F B0 )
A1 5.152 12,065, 11 K Z A HAEHBYEM 0.664 8,
F P {45 S0 A s 0] R 7o AR I 4 B, CAT
PEFEAE T WA, MR P PEHEE T 0.05,1H
AR EN B EMACE, B2 s B FE R
rh R A PR 7] 5 7T FIALR B JBE 45 KT ) ok
CAT & MHAE A I REJEE , DRI 4 R 2R (R i 58 BAE
BUNMA T —2H %,

fE LSD ¥k bk gm 43 ik F B 2 KF R
0.05 1 0.01 AT HLEL, TE[n]— Cd? e J& i A [m] i) ]
YEFF CAT &AL 2 RS R B, R 400
mmol - L-* ZbHiZH 1) CAT {EPEAE 48 h 5 72 h fA7E 8
FHES, Wl R UL R EE Cd Yk FELE 400 mmol - L
it,24 h 48 h A4 PR 8] BE 22 [A] AN A7- 7 I 25 22
5t 72 h i), CAT {EPENBH AL T 48 h, HAth#
e B LE A [RIAL BRI (] 4 CAT W& PEZ BIAFETE B 22

—B- JET:% 24h
-O- JET-%K 48h
—A- TR 72h

FET-5/%
g

ol s L L L L L
0 125 25 50 100 200 400
Cd?¥ & /mmol - L

1 AEKE Co4bIB LI ARAMIE A4 R 24 48 72 h
KT ZE
Figure 1 The mortalities of Propsilocerus akamusi larva
after 24, 48 and 72 h treatment with Cd*

&1 C b IBRE4h B 24 48 1 72 h JRHY LCy, 18 ,95% EfFXE(Cl), EIFH R RBX R
Table 1 LCy, values for tested Cd ions, their 95% confidence intervals (Cl), regression equation, and correlation coefficient

for Propsilocerus akamusi larvae after 24 h, 48 h and 72 h treatments

B 35 1N [ 24h 48h 72h
LCso/mmol » L 235.63 165.17 94.12
95% Cl 160.96~418.82 140.65~198.35 81.93~108.78
EITEppH y =0.224x + 14.376 y=0.269 2x + 13.289 y =0.288 4x + 26.267

FHR R r=0.9716 (P=0<0.05)

r=0.957 (P=0.001<0.05) r=0.936 (P=0.002<0.05)
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Table 2 Results of two-way ANOVA for the activity of CAT in Propsilocerus akamusi larva treated with Cd? after 24, 48 and 72 h

5527 B 1

A Y5 AR5 H HE B7 FE MEZPAE
pisiiby 9l 2189.553 6 364.926 2.065 0.067
ALHRI ] 1821.162 2 910.581 5.152 0.008
SR < A B 1] 1408.340 12 117.362 0.664 0.780
or [324h
[®48h
= A0 @rn2h >
2 b 1%
. b S
X e
= » o Tiha
f—; 20[ [ : .: .: : .:
= " s i poe 5
~ A b " S s
N e reks RS X
L - L N
0 o & . Lo & BRLX
125 50.0 200.0 400.0
Cd2¥ £ Immol - L
2 NERE COR BRI RAUE DS AR EZER EHER CAT EIERF N
(RIFI/ING S 1365 [ — 1] F 76 0.05 /KF- 122 5 i 3%)
Figure 2 CAT activity in Propsilocerus akamusi larvae (mean + S.E.M.) after 24, 48 and 72 h treatments
(Different letters are significantly different at 0.05 level at the same time course according to LSD test)
5 a5 AT LUE 5 HAK A= S WA L, SERR 5T AL

[77] — s} ] A [7] ik B f Ca2* b BT CAT T P 5
) LSD ih 2 HLASKR 45 SR /R , 24 h 15 48 h (145
WREE Cd** %) CAT IEMHARR A EESR, HEAET2h
B CAT 5 76 X B4 55 oA b PRV i 41 2 ] 4 22 5
BB T REEAKE(E 2),

3 Sth5iTie

3.1 CA*RLIiRMmI4h R 2 H

KT KA S 2tk st A — Sl 7
XA LB P sE b, £ R EWHR Y Cd>
Xif B % R 5% #A (Aboma lactipes) I B 4 7 B MR
(Neomysis awatschensis) F# 96 h LCs, 4371 A 20.577 1
F10.700 2 mg- Lt AR L SFBIR B ST 245 SR R BH | CdP X}
T XTI (Penaeus monodon ) fFIRFY 24 .48 .72 #1196 h
[ LCy 4351k 4.365.1.264 0.448 0 F1 0.265 6 mg-L*;
M Cd2* %} %k & (Daphnia pulex) Y 24 h F1 48 h LCy,
B9435) 4 0.122 mg- L™ 1 0.043 mg- L™ 04,

H12¢ 1 AT 1 CA? X LT ARATHE I 4l L 48 h ) LCyp
4 165.17 mmol - L™, ZEE & T H ALK A S H11 LCy
{H, AT ULZTRRZRR IS4 O Ca? (N A2 MR . ASE

X C? i BEPEAE FHANBURS, A TR 1E — Le R ey
X H 4G JR T YA AR SR AT 52 VRS 2 A T2
PERIEE Cd HEMVE R SR LA 5 Cd 258 & A&
S IEINA] B X LR T4 I U Y AR I 7 P
PRI P B 2 i P e

W PRI RO 205 YL W 9T 32 BE 1A
[]81 44 (Chironomus ) BRI A HLT5 4L ; B
$7I5CJE (Procladius ) (Y Fh S i 85 43 J& 15 e s IR IR 2
FEIL (Cricotopus bicinctus ) (4 2Jy HUX L5 242 7K 175 Y
Yy ALHE7SO S ORI 25 (T 52 AR i, R T
PR K BT AR AL, s S dh (48 pH FE
il AR S A SRR TR AT 1 HAS [ A2
W ) B 5 R MR S B A T A8 A A YRR T
TR FLAE S 7K A4 TS e i) 22248 AR e ARBIFSY
SRR WX LRI R W40y s )RR 5 X6 H At 47 A
gl R AN[A] Y . Chironomus riparius 4] B 7EMR B
FPLVEARZS T 1Y 48 hLCyy73 51124 6 900 (3 600~13 200)
wmol - L F1 6 300 (4 600~8 700) wmol - Lt Cd®d 3] HE iy
1) 48 h LCs 2 0.1 mmol - L Cd® | 33 SR {E Ho A< SCHIF
FER TR SRS 2 . WA 85 R F 21
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PR OE VBRI SE 0 rh R IR X Ca? g H o
BRI 52 RE 77 , Rt v 7l i Co? (AR 2 M 1d B HL &%
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B ZEREAR, U BH T RE H F7E 400 mmol - L Bisf Fifi 22 5% B
[ E A A P i P SR A B R AR 1 7 A T IR
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