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Toxicity Effects of PCB,s; and PCBy on Daphnia magna
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Abstract: In order to evaluate the toxic effects of PCBs on zooplankton, the acute and chronic toxicities of PCB;5; and PCB,; were assessed by
using Daphnia magna as a tested organism in our study. The results showed that the 48 h—LCs, values of PCByx and PCB,5; were 27.08 pg- L™
and 579.16 pg- L, respectively, which indicated that PCB. was more toxic than PCB,s;. In the chronic toxic experiment, adverse effects were
found both in the growth and reproduction of D. magna when exposed to PCBy and PCB;s;. The inhibition effects of PCBy on growth and re—
production were enhanced with increasing concentration. The inhibition effect of PCB;s; on growth was enhanced with increasing concentra—
tion. However, different performance upon the reproduction of D. magna was exhibited, with inhibition effect at low concentration and promo—
tion effect at high concentration. In the environmental and ecological security study, high attention to PCBs(PCB,s5;, PCB.) should be paid in
their potential toxicity of low concentrations of long—term exposure and the acute toxicity of high concentrations.
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P, Z IR BE XTI 7L 3 4 A0 M RS MR R
HrpfEyEe 1AM I ARRS , S 20 iR 4 fo e 5
P AN T R PSR SO, DL 2 A 5)
YAt R R EUE AA RIS BE B AR 55 o R 2B AN 7L
JiJEE RS i A SE LI B9 B R 5 PCBs B R
HA MM, ASANRAC I 7] R E2 7L & PCBs
PP RE R B . Hohsh = B A W
TrIBERAL TR AT RGP R A REOE T,
S NP SIS R 2N SV Y
TREM, RS EBERERAE KR % A
REFFMEY P RAPRETE . RIS
TH TR S EEAAT A , LA 5 RIRAR He 25 MR
KIS RIEBRIT IR, Hh SRR ST BT
TR EEEH T RAFSHAMEI Y , 3 P shY)
AT PRI ST AR T 55 , AN 2 RIROR A S R
AL A 25 XU T A A 2B R IR R BT ST R, R
PATRAFISESE , B TC SRR 5T 45 18 Y 2 14  IEBf
PRI o PR, AR S0 1 FH R B VR MO SER X 2R
it ARG IE 2 R (PCB1s; 5 PCBo) X KT
SE SRR, HE— 15 T R 2RI FR
I FE AL, SRR S R R AL SIS RO AL
T, I PG 2 RIBCRXIK AR A S R G A A S

1 #BE57FE

1.1 R

K % 3% (Daphnia magna) 1 W FHE K224,
SEH K R M, BEFREPY, H pH R (8.320.2) , I R4
1REF 60% LA |, B3R E R (21+1)°C, Y658k 1 500~
2500 1x, JEHELLH 16:8, 4 H MR AW (Scen—
deesm usobliquus ) , Y535 7 A S BSCHER[25]. PRk A4k
KRR Ik BE 758 A K SR AESE I8 = AR 14 T 3557
3L, SZIRRTEFHA6~24 h, BURMEIERE
ISO FR#E(ISO 6341 ) S HATRE S
1.2 R F SRS
1.2.1 &2 5]

Z A (PCBy 5 PCBis) W T LG LIERHE A
FRAT], SR 99.5%, SEERBT IR/ Sy A B
N, W EEEHIFE 0.1% 284
1.2.2 fUARA

pH 11 (PB-21, 1 [ 5% & F| #f/Sartorius ) ; HL F 43
BT R (BS224S, 1 [ 3§ £ F1| B /Sartorius ) ; Y6 B 3% 57
8 (FPG3, TUSEMPHEARAR]); Wi ey

(Pro2030 3£ [ YSI); F R K E 5k (D-1 Jb i & BRHR
BIRATR); 8% TAER (2HJH-C1112B, E¥E AL
7)) ; {88 8. 7%%5 (Eclipse TE2000-U H 7~ NIKON ); &
PHE 4K 245 (AWL-2001-P, gL SEI 28 A R
2] )
1.3 KB FHZ*E
1.3.1 2 MEHE(48h)

Z W EE IR R (OECD, 1998) #E47T 48
h SRR . I T, 15 H B T A2 VR B
BAREBOUUR E  ARYE T SC 505 B AR BT , PCB)ss
B R Wk BE B BE o 0.420.490.650.750.810 ug L7,
PCBos 58 W BE ARG 0.18.32.56.100,180 pg-L7,
IR T B 2H (e A BT P R B KR ) , B
FE 3 APATX IR, SRR A AR O 250 mL BEAR, A2 200
mL LRV . SCIR RIS I 2R 1Y SRS
WM P Yk 5 min, BRI 10 HAM A S
) 6~24 h B4 o SCEeHA BIR B R, AN B #5016y
W, 48 h J5 B R B A TR DL I IE R G R
1.3.2 @HEHERm(21d)

27 OECD trifE ikt T . Ik VS ZH
48 h-LCs Y 1/120~1/6, A 53, PCBys; I RE 5 MUK
FER BN 5.27.49.71.93 pg-L7,PCBy W E 5 M
FERREER 0.25.0.5.1.2.4 pg- L7, [RBTES HFIH
PR (B KRB 0.1% )% FEZH , B MR BRI E 10 1>
SEATXT R, SEgR AR 4 100 mL SRR, %% 50 mL 52
B BT — R 6~24 h fF AL ZRAY
YE. SCIBIRCR AR E NI RS, 24 h B 11k
REVER . B0 24 h & B R B A7 A S B 5H
T IO RIURSCT 0 Wi R 8 BB B O (58
— AR BPBT ], S5 — R = BB A A], 35— IR = BR L, 7= B
S PR IRIRED) , SCI A R S R . TR
AFEZR(R) , AT (T) , WELHE K2R (r) . 5550
SEREPRE 21 d A RBIREER Y, 7E R T I EHAK
KOMRZERFRFTRKE) .

In R,

2% bLmy o, _InRy
- ZIxmx sRO_zlxmxsrm_ T

Hrb.x S HIE, LN~ WEEER(FEE N K
$x100%) ,m. F x BRI A TR, r, AN EHE KR (B
FPRETERFE L SR T BRI K2 ).,
L4 HHES T
1.4.1 48 h 2 MEsLn

FI M Z AT, AR EXT SO B A & (X)), 4
f R BT KBRS T 3R JLRME R AR & (V) , BT
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VR BEXTE-BE T LA Z A LRI DR R, SRAGAE Y 48
h-LCs fELA S LCs BT ERR
1.4.2 21 d {8 H5L5

I SPSS 18.0 R LI iR AT AR R Oy 22
G307, G Es B R S BN B2 5 PCBs AR 32
ZIEEFREBE, SRAVHESMERER, B3F
43 Hr, P<0.05(nie and Hull, 1981),

2 HR5iTie

2.1 PCBx 5 PCBs IR MR

ARSLHHIFE T PCBs BB A 1A PCBys 5
PCBiss #E KA JG X R BSER AR AL . PCBs HIT
b 7 0 S M (AT R TR A I BE ) 25 AR TR, $ehm v
AR B YR, AT RSB P R 2 AR (PCBs 55
PCBiss )X REIEFEBOILH B (LCs () MIE AR IX 0], 25
RIFE 1o

2 1 PCBs(PCBy.PCB,s;) % ABYEAY 48 h-LCs,
Table 1 LCs, of PCBs(PCByg, PCB,s;)on D.magna at 48 h

mw REAGIXRE xRy (O OSWEEEE
ng pg-L

PCBx Y=1.857 2X+2.354 5 R*=0.970 27.08 15.73~46.62
PCBi; Y=10.595X-24.275 R=0.996 579.16  531.14~631.53

F 1 &R 5 R , PCBs M PRI [F] 53 540 X KRl
BRI B B A R FE 0N, PCBs 19 LCs fE R
27.08 wg+ L, PCBys; i) LCs, B>~ 579.16 ng-L7, %M
it PCBs [R] 73 544 (A X0 K BY 8 9 B 44 LU 3 h PCBxs>
PCBis5o

AR R RS KRAEE B 5 94 A 15 1T
REA %, [Tt 5 PCBs A B M IA K, KEWERE
S EHEAEY), BEUE /K TP B AR, A AT AR A
PCBs, [AlBF X B F R BGE AR G, 15 KA

FHE KRR PCBs, MM BRI RS2 2l =k
FET . PCBs [A 53 A (A% B B2, 2540 L2251 7]
WRENARITAME RES, R S T L ARRE
LB AR, AR A2 A =0
YRR AT BEAN ] o P TH R 2 R R AR B M A S
RIGER , % FBA SALECA PCBs JE B H S
FJLRIRME, EMENTREERI MBI, PCBxs A
2,4, 4- =& BFE PCB; 0 2,2 4,4 5,5 A Bk
2K, Nor-F gt ti s34, PCBys BFEMEE T PCBis™,
IWHE T 5 R 5 ARSI 45 R — B0, AR LR
FEEPUE T PCBy BFEMEE F PCBisso

A, Z IR S ARTE K T A B SR AL R
JE RS T 98, BIAE RS BB 0 T , PCBys VS A5
F PCBissc AR RMEZ M T PCBs ¥ X0 KA
FIFEMERON , B S50 B PCBy (M T PCBiso
2.2 PCBs 3 KEGRA B SHLIE
2.2.1 PCBs; F1 PCB s Xt R B A= A< FIA FE H 52010

PCB s X KAENRAIEMFEMESL IS R R 2, 45
RER, PCB s S KRB EEAY AL FH R AT /5 , vk B (93
pg e+ L) B 55— IR PR BRBst i) 52 B 4 48 & /= (P<0.01)
%,I PCBis; WeE R 27~93 Mg'L*l B ,gﬁ—‘{f{ftﬁﬂﬂﬂlﬁjﬁ
7.88~9.58 d Z [a], Xt BELH A1 7= B A [E] Ry 7.29
d, &R 0.59~2.29 d, & Z Mol H, FRBAHS5XT
FRZH 2 ) 22 5 .35 (P<0.05) . PCByss X KAUEAYZH—
W= IR ECR BT W, A YRS N, P IR A T
R R WEZ RIZRABE(P>0.05), KRBRHT
BRI BB X IR g, BERA FIIHPRES , ik
FEH 27~71 pg-L7 B, 238 F 1] (P<0.05), K
W R 27 ng L7 B, BREF=OP BBRAL, F3 355
H, WREN 49.71.93 pg-L7 B, BE=IE 58
40.41.3.42.3 H,BIVRERF 27 pg L™ B, BR3E= 50
B2 EFHES, BE PCBiss MREEIG N, RAELRE ™ BRIGIR

£ 2 RERE(PCBs;) X K BGRA KN FE KRN
Table 2 The growth and reprouductive effects of different concentrations of PCB;s; to D.magna

WP /pg- L SE—KARENT A/ YGRS IRER U, STEREURREE MaguERES #£K/0.1 mm
Z=H 5.1+0.13 7.3£0.18 11.4£1.60 49.4x4.19 5.5+0.39 32.7£1.06
Pz 5 5.1:0.14 7.3£0.18 12.420.68 49.1:0.93 5.4+0.26 31.2+0.85
5 5.1x0.13 7.8+0.16 11.5:0.80 42.5+1.91 5.3+0.49 30.1+0.74

27 5.3:0.16 7.9+0.13* 11.9:0.44 35.5+1.63%* 4.5+0.38* 30.7£0.70

49 5.3:0.16 7.9+0.23* 11.6+0.43 40.0+1.84* 4.3+0.37* 29.5+0.54*

71 5.6+0.26 8.2+0.16%* 11.3£0.64 41.3£1.41% 5.5+0.33 28.9+0.50%*

93 6.9+0.29%* 9.4£0.18%* 10.9+0.51 42.3£2.78 5.3+0.25 25.6£0.41%*

e BEEEF(P<0.05), o fR B E M2 5 (P<0.01) ; $fE : P EntERE (n=10), T,
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£ B (P<0.05) 5% HisT, MUk 49 pg L
B, PEERRATR B/, R 4.3 IR [FIBT PCBss X AT
P (B Tivs Z 7RI ER A B ) BB BRI B4
TEH W R 71~93 pg- L7 B, BRERAKRAIE AR K S
X BRZHAH EL , 2B & 2 22 7 (P<0.01)

HH 3 2 I, A RIEE AR RN PCB1s A BURME R
AR, B IPE R EMRE R 27 pg L7 HELE
EWE, B—WIINETRIFEMR R 93 ng- L7 B A K
W H 8 0 S, 0 B 28—k 7= B B[R] LU B8 — IR PR B B
(BB ASSE B, B F PCByss YRR, RESRE A A8
Wi, W W IR R AR K, BRI R BRI AE K
T AR K SZ 2 H], S th Z B, Eiehr (8
7 B 7 BB RE IO 22 I ARV B 0 okl i v ok R
X AT e A ZERMR BB, KB N (Y RE & 22247
BLB g4y B A, A TFARKRMERH MR TR,
BRI A K BHEZ B, (HBEE PCB W E
FH, PCBss IRMEMEIE, THRBEANE K
I EHAER T, T4k, X TH BYRE
KR VB MBI R, A NRPIKESL
() B TE R B T VR B I T R GBS R R R R
1) S8R YRR P YR e R B FE VR B B i T T e
AR RE, B YEEIRRERTBS A TR, W
e AR FE B A B B, vk B B BH B T R, R
A B B B SR R IR SR 2 R R, TR A R
AFT] BE SRR A A F Ve AR S E g
AR,

PCBy X KAV SIS R IR 3. H
32 3 FIH, 6 PCBys ¥R FEIE N, A= 58 BHB WG /5 L 35—
W BRI ] 7EVR BE 2 pg- L7 PG S BE WS (P<
0.05), By M BEZH (4 wg L)% 9~10 d FFER EHH R —
FR4hEE, SXT AL, SER T 1~3 d. SX BRI,
SE— AR ER B [BIFEVR BE 4 g~ L7 B I 1 A% S 2 i
J& (P<0.01), 24 PCBy VRN 4 ng- L7 B, 55—k 7P

B(5 n) B EHEFEE(20 n) kB BARME , 25 204
A5, 5 X B 2H 22 7 B 3 (P<0.05), 3Z 2 B B 3 1
PCBy & ZBR A S X FRA H, BERFHRRECH 3~5
W, & T B 2 1] 2 SR B3 (P>0.05) o BB PCBs
FERIENG , X RESEARR A B B, WL 5
PCByss X KRB 2600 . JEHAE ok B (4
pg LB, B H RBVEA AR 50 AL 28
BE#5(P<0.05),

R 3BT BN, B TR 2] PCBy &
i) , JH P BRI AR — IR IR BRI 55— 7 B9 B ) B A
B, AT ILESETE AR AR AR IR U, X5
Nebeker, Mac, Nakari P8 57 45 53, PCBy X
RIS RIS R ULE , Mk (4 pg-L7)PCBy
FEE R T RBER S — RPN B 55—k 7= DR B[] - 25
—PREP S S — R B [B) 5% FRAAR I, 2 1~3
do SZEVREE PCBys BN , KB REME K R Ehsii /b , B
WAL W R RAEK , SBOREIREAE K8 (KK
AR5 21 d =R Rgi , vl K EAEY %S
BZERMAERE, X5ETEEPHRGER—
8
2.2.2 PCBs; Fll PCByg X R IR 1 52 AR

TR P B K R R R ETE Bl 5510 T I IR B
BHgRER, B RF B FE R ) B — R T,
e 21 d B ERE T, NEMKEEUARTDE
HESEL, T RS e R M EZE B

Kl 1 PCBy X RENEN BB K AT MR, 5
ZHAML, WX RAMNEERKETEEES
WEE K FHEE PCBy W I 2 IR E BT, &
W T RS PCBx ¥R N 0.5 ng L7 i, N EEK
g K (0.444), HIRHKE 7 0.25 pg- L™ B, LG K
R 0420, ABFRH, S5XTRELAEL, PCBs WREEH
0.5 wg L™ B, S5 —YFISE K B = 4id iR £ , i 7E
IR BT R B RE ELA o m ORI PN B 38 I R

R 3 NEKE(PCBx) X K BR A KT EFHHI R
Table 3 The growth and reprouductive effects of different concentrations of PCBy to D.magna

Weling L SBRIRERETE/D YO BRI SRR GBS N AR £K/0.1 mm
Z=H 5.1+0.33 7.1x0.33 8.7£2.31 32.249.75 5.0+1.23 29.9+3.23
[l R 5.2:0.44 7.2:0.46 8.4£2.93 32.1£3.76 5.00.71 29.6+1.12
0.25 5.2+0.46 7.20.71 8.2+2.21 29.8+5.73 4.8+1.62 29.3x1.24
0.5 5.5+0.76 7.6+1.00 7.62.31 29.2£9.54 47156 28.6+1.77
1 5.6+0.74 8.0+1.31 7.1£1.25% 29.7+7.14 47156 28.5+1.69
5.6+0.92 8.1£1.95% 6.4x1.81% 29.4%2.86 421216 28.3+1.79

6.421.27%* 9.0+1.62% 5.00.71%* 20.5+6.78* 3.7£1.78 27.4+1.49%
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IR B, i3k 3 IR 4 I, 55— R AR50
B, RET PCBis WP HIREIZE LR FE T PCBx I
BHRIRBIES 3~5 1~ B—Hr=Int(E, RET
PCBys V¥ 1 B K BRI B TR 82 T PCB.ss I Y
REE, HERAAE LG XW IR, BERET
PCBys ¥ FF Y R B N B KR T 255 T PCBis
VP R TIREN B R R

3 &g

(1)PCB,s; #1 PCBy Xf 7K A= A= 4 (KR B T
FMEYIT, RENERT EA RS BoR N URE, KRIRE
X} PCBys F BB R F PCBisso

(2)PCBis; Xt KT B A TE A QB = IR E, 7=
PG ZR 3 A R Tk 0 o T v R PR R B4R, VT i
BT PCBis ARWEWE, THRBFBIKRNELEK
-, A (R E I — 5T

(3 )PCBys X KTl 338 BEHH 5 ) 52 1 22 B Ay B ok
FESEN, A K AT RN . BEESE— B EOR
BE— IR IRt A 32 PCBys Bt M A ..

(4)3 PCBys; 55 PCBs RZ M, 7 338 A 56 Bz R B
WD, A B IR AER |, B 80 i FR g, &
BRERAE KNS, (R K BB B 4558, A EZFA
R, W] WKEE Y2 H R REL

(5)PCBy Xf K 7 % Py L3 KR [ % i = T
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