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% SUEX TS (PCB1so) X1 78T X HE 5 5
IR SIS RN

IV OE®HYE OZF B o e AxXAl
% Haet £ OB TaHs’
(RG220 REETK RS A SR E S R 300384)

WE ARSI ETBEMENEELESEHS, PliEilX?i%/i\ﬁ%(Dicrateria zhanjiangensis)
HHRRAZ, HATT dANAHKPCBis) I LI, HBEEK, KEEFEE, BHEKS-#
% B (GST). #4145 (L. B (SOD)JE M #1 7§ —BE(MDA) & & DL % 3 40 Jia 48 1% 46 ?f’Jé’JEM "
BB E, PCBss MM EIT XA AL KA ELBERRANFMEM LY AL Z Y
(P<0.05), % PCBys3 %K J& thH k , byl oT SUHE 4 35 A K 40 %] 18 F R W88 &, 250 pg/L s 41
WMAS S KAWL, PCBiss I jE, ML X¥4Ert4kE a. "f&Ec. £2HE NERE LS
&5 8% TH(P<0.05), A% PCB sy ik W3 An, & 5006 4 L &€ & 4B T 5 138 K. PCBs3
ﬂj}LF B b8 41 % 20 MDA 48 3 3 fim s 1R I8 £ PCBs3 (< 25 pg/L) 8 B % 3 SOD ## GST
Mﬁ 5 T % W PCBys3(> 25 ng/L) 28 U 2 25 40 4] 2 A B 7% 1 . 8 31 (KK PCB 53 M E 2
EmEAMEN, FAMENSKE. RYE; @ERE PCBss M8 | & B 88 70 40 I 0y 52 %
&’ A, SRl BB TR, OB B AR E KBS 6 E DR I
W PCB sy $E BN ABEE RS, BB E RS AT, BRI PCBis B E ML, BF
MANTBEREEF i, FRAEBHERILT.
EgEE MU X¥AE; NEATEE PCBisy; KAEE; HE M E; WoB; AMHK S-
A, M
HESEE X826 SIEMRIREE A XEHE 2095-9869(2021)04-0158-10

£ F@ k7K (polychlorinated biphenyls, PCBs)J&: [ /N[RJFRIL AN BEA 1k 54 [R] R 40(Grilo et al, 2014), X 4
i B Z AR — RN, A 200 FREAT  WNsarilb . #hae | s MR B R G AR Rl A A B o

* R KGR A BB ZR T3 5T H (201810061008) , KHETH AR B 454 7 4R 10 H (18JCQNJIC14800) . KT 131
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P o 22 GUBR AT DL 2 8 570 Tl 15 4% DA B s S0 )
ERMEBIATE D, ) AE TR B ERUKIR S,
AT X PR 58 3 BT W 7E 19 )8 B (Kohler et al, 2005;
Hassan, 2018), /45 [ 20 ft22 70 454X, [EFr b3
AL ZEBORNEE A, (Bl T HE SRR E . A
AR RS, FERZH T AL E 5, 2 BRI
SRAFAETIRES T, i e vl s S MiEss . LR
FAE WK (Freitag et al, 1982; Ulbrich et al, 2004),
T 22 SR I B K M I R, ARG Tk IR S h
FIWR B, Z2 AR ] 7e A Wi rh R sl BUT 51
WBE , DT X DT AR 4 2006 7 i 7L sh i S5 2 R b
7= A4 7 PR % 52 I (Song et al, 2012; Filipkowska,
2013), PCB,s53(2,2',4,4',5,5'- /8 @78 8 T4k
FEARILED RSP (A 555, 2012; Fimg, 2014), A
WA P& I Z 1) PCBs 2 —, 5 ARKLARE
Y] (Duartedavidson et al, 1994; Kimbrogh, 1995; Ghosh
et al, 2003), FNEPIEIEH W AEE N Ty =
—, R E IR U . MEECR SR R, L
BIERGE o 7S AWORTETR E ARG /K A s e B %
F(BRIRILAE, 2016), HEGE(2014)i8 13 #85F Cd-PCB5;
X} ¥ 7K 7 % (Oryzias mel astigma) {11 (1) 5% i it % 38,
Bt K H Cd-PCB,s; IR UIE K, ik Cd-PCB,s;
e B K, RNA/DNA FiI Shh 5 PR X 28 31k 2 AT
BRI 25(2019)F89% PCBy sy X2 1 7 #}(Cynogl ossus
semil aevi )Pt & AL 5 1 Bf & B0, 22 5% 24 h F1 48 h T,
e W A YRR TR 9 I Ak i (SOD) 1 1 52 S i
JE A B R, ZEIR(2012)8F5F PCBs fE/K 4 B ¥k
rhA: R N SRRV, & B KA B (Daphnia magna) .
Bt T £ (Brachydanio rerio var)# N ) PCBs 3= 22 I
THREEYEAESE, TEHIT PCBs; M F %/ Nk
(Chlorella pyrenoidosa) . 4} (Scenedesmus obliquus)
AT & B, PCByss X EEAHMIA A28 K a. b 4
YA IR T AR M B PCB sy AT 4 7 2 Al A SOD
TGPE, VR EE PCBys; M1 2 Ay SOD 1.
B — R R B, W RHIE A AR R 4
JfL 2 B R S 28 AT, X SBFR bR LA AT L PR
BRI S, W T IR KA b 4w Al
BRS Yy )RR, SR EAT PREE XURS AN R e KA
5 A B SRS BRI A0 B 2K A (Monteiro et al,
2011; Stauber et al, 2011; Ebenezer et al, 2013), HH{,
B AIR /K e £ 2 IR K /N ek E(Chlorella wul garis) |
F 4 H 7 ¥ (Pseudokirchneriella subcapitata) #1 It &
7% (Scenedesmus  quadricauda)&s . TR IR
AW B () B AL, T A i A R R R
PCB;s; A8 & T VE B W EETE S S R MR B 4R,

IR L AR A G5 GRS, 2019). HAT, KT
2 IR I PO Y BIF AR X LD

A 5 5 1R 3 [0 I S8 hE L %) U O T —— VL
Y i 4> ¥ (Dicrateria zhanjiangensis) N BF 5 % 4, i#E4T
PCB,s; BB 524, it AR, CEaRSTE.
Pria Ak . i A OCHE bR S 4 AR T2+ 7 R Ak R
R, PRSP VI SUME 4 0T 7 U 2 1 A LA 2 e o
T, SR VTAlT 22 IR GV A 25 2 G i 1) A 25 KU
Y BERIMIT 7T S AR , SR 9T 2 IR RN K A= B Wik
H S AR R, [RIERE, SRy (O TR Y PR AU T
i FIA LTS G A= s v vh 0 R 2 2 2%

1 #R5F%®
1.1 SCIgHrtd

I JT ] L Y SR 45 3 Hhy R T AR AR A S TR

PR LI E . PCBys; W H 7% E Dr. Ehrenstorfer
GmbH A F], ffiH 90% MR Bh¥s , #AiKFRE, Bl
B 100 mg/L fif & . SOD., At H K S-F4 44 il
(GST)IHPEIRF & . A B (MDA) & =i & 4 [
R EREARAA
12 KEHZE
121 R XA ik YT S 45 3
KR AR IE R K, $hEER 30, ¥igpdth 12 8%
B, OGBS R, BARIRE N (2611)C, OGRS
JEM 12 h + 12 h, JEREREE N 2500 Ix. BER$ESHHEE
3 UK, FEREALTE B B UE 2 Y IR A
122 #HER FRYE LI 25 5, 1E LR B
25 X BR4L(CK) . TAEAXT FB41(AT) S PCB,s; W4
Bk, 5,25, 50, 125 Fil 250 pg/L BIMMA 4, R
Xl 2L ) AT T e 8 -5 i v e R ST 6 2 PR e — 3K
9 0.125 pL/mL. &4 3 P47, Fr%E4s R 500 mL
SR, EIRIATRN 300 mL, SEREERIUGERE N
1.28x10° cell/mL, SCEFLHIT 7d, 4 KEL 5 mL ¥
W FoA= b5 JFAERa RT3 d), W HF 4% a,
MERE ¢ FIZREE DR SR, IR IS fox
. 5 pg/L Al 250 pg/L AFRZH B 20 mL FE4THL B
WER 5 FE SR EE A (7 d), BORI 4TS, % H SOD |
GST it Fil MDA &,
1.23 MEF &k 200 iR T ) DN A T 9 SR L
BRI B (K 348, 1997), 5K 17:00 41 HL 5 mL
B, FHIMER T BONCAE A R, BRI
3, BOFHIAE,

AH XA K & (relative growth rate) v :
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e 42 %

A
s

1= (InN—InNo)/(t-t,)

oA, NCRT N 251K t 2RI 46 (o B 221 3 8 B

SIS EERNT (7 d), SR Jeffrey 43 66 EE 2 (A 7R
Hr, 1989 E S AR ik, AT

42 a(Cy): pChl.a=11.85E¢—1.54E54—0.08Eq

M-4%2 ¢ (C): pChl.c=24.52E30—1.67Eg—7.6Eqsr

HiHE N E: pCp=7.6(Eso—1.49Es)()
K, E 2 LR T IR EEEEW, 750 nm 3
BB IE I ) (CRIK A, 2017)0

SOD {1 B4V 2 S Ay 7 B NEE R4 S Ak il 8 3K S 7
PR R A E 5y 50%EF, SOWAR R R SOD I J1 &
SR 1 ANEERG S B, GST 6P BAN E XONAE 25°C
d, A 100 AN A4 4k 1 umol CDNB 5 GSH
zﬁﬁ;@ 1A B A
1.2.4 H¥EHH S50 B 2R IO 4B 4 U 22
(Mean+SD)# K~ , ffiff] SigmaPlot 12.0 /&, Ff-fii i
SPSS 19.0 Z i1 TH 2 2253 (one-way ANOVA)FI
Duncan’s 2 L3, P<0.05 #RERTE,

5.2 «CK—1ug/L = 25ug/L -« 125 pg/L
~o-AT -5 pg/L —n—50ug/L—<>—250ug/L

AN BERE
Cell density/(x10° ind.-ml™)
[\

0 1 2 3 4 5 6 7
FffE] Time/d

Kl 1 PCBjs; VYT X M4

Fig.1
ZSHXT R AT:

2 #R

2.1 PCBs MBI XS EEKNZM

PCB 3 XV SCHE4: 3 2B K s2m i 1 iR o
SEYG A, 25 6 B2 55 D X R 2 2 ) 40 % B AR
LR IR —F, —F T EEF(P>0.05), PCBis;
38 1 d, 25 AL SR A0 M % B2 X R T ke, e 2 d,
250 pg/L Ab P ZH e %% BT 0 T K, LB W s fa] 1)
JEA AN % B N RS N, & S d i), 40O B R
RE, HEAMATRIET . FEAF R B E A, BR 1 pg/L
LIS, A5 130 28 4 i 2% B 3 I T 25 vt R AL
JFBE PCB sy MR FE RGO, B RE 220 . S50 1],
1 pg/L PCB sy Wrif 25 A AR X 35 5w e 25 (3 0 R
LRI XS BB, H =35 2 8] 22 5K 1 35 (P>0.05).

HARAKWHAH(5~125 png/L)RYHIX K FBEE PCB)s;
mrm#m AH S R B, AR G AR KR ) g 21T
T2 FXT R4 (P<0.05),

0.18; b ,
0.16
0.14}
0.12}
0.10
0.08
0.06

:

0.04

0.02
CK AT 1 5 25 50 125
PCB, ;¥ ¥ Concentration/(ug-L )

AT A R
Relative growth rate/(ind.-d™")

B () AR X A R (b) YR )
Effect of PCBys; on growth (a) and relative growth rate (b) of D. zhanjiangensis

TIEAXT A2, B AS [R5 3078 25 57 1 38 (P<0.05)

CK: Control check; AT: Acetone test. Different letters indicate significant difference (P<0.05)

2.2 PCBis: M INEENXGEENZIT

PCB 53 X HE VT SUME 4 B0 A (0 2 15 8 (152 M 40
Bl 2 iR o SEE ], Lmﬂﬁéﬂﬁﬁi@ﬂﬂﬁﬁéﬂz@
ntaRE a, MHaE oo KBS PEMBLAEEREY
%iﬁﬁ%iﬁ(mo.osn FELIR VO N, 4R

CMERE o) KHE FEMEOEA AR SRS
PCBmHjJ mﬁﬂﬁiﬁﬁuﬁﬁﬁ—ﬁﬁkﬁ oz [t B
Fo, PCBiss WMAZH(1~125 pg/L)M43E a5l T T
31.07%. 47.72%. 44.96%. 45.03%FH1 57.70%., 545
HXTHRAR L, PCBs; WHEZH(1~125 pg/L)M4RE ¢
SHITFET 15.70%. 13.36%. 35.61%. 35.00%7F1
44.81%, ¥ FMKT 25 AR IRZH (P<0.05), X4
et N EEFEBE PCBss M v B8 i [ AIG,

5 AXT A, PCBs; WAL (1~125 pg/L)2EHH
B NESHFRET 8.38%. 16.89%. 32.00%. 44.10%
1 46.68%, (ML (1~5 png/L)2ETH 8 N E 5 5%
g, SAxBHaHML, TEELER
(P>0.05). 7E 5~50 pg/L N, JEA% MR S mbEh)
SE MR T T B R (P<0.05), YR T 50 ng/L
BF, 2508 N RS REEICBRESE 525 0 R4
o, PCBiss MMAZH(1~125 pg/L)sota % &)
TRE 22.60%. 33.42%. 40.00%. 46.78%F1 52.49%,
KM JE PCB,s3(1~5 pg/L)FHad s ts aR &8
PCB 53 ¥ BE 1) T+ 5 1110 42 35 FRAIR(P<0.05) ;. MYk T
5 ng/L B}, BOLEEORGEBRRM PCB s RETHS
MREAG, (B4 42 R 225708 .3 (P>0.05).
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ﬂ?ég 20+ c c c
wS 1S c
=

§ 1.0

g ost

=

C oo

CK AT 1 5 25 50 125
PCBISS%QJE
Concentration/(ug-L™")
16rc

Z‘ 14r a i
w212 pr
&Hg 1.0} b
v g 0.8 c c

o
g,«g 0.6}
KE 04t

o

8 02}

0
CK AT 1 5 25 50 125

PCB,s; W%
Concentration/(ug-L™")

12.b
a
10 T b b
I
0.8} c c

o o
N B

Mg R i’
Chlorophyll ¢ content/(mg-L™)
IS
(o))

(=]

CK AT 1 5 25 50 125

PCBs; #
Concentration/(ug-L™)

c
[

|
CK AT 1 5 25 50 125

PCB] 53 W’g
Concentration/(ug-L™)

(=)}
[=N

a a
P N -

A W

HEERSE

Photosynthetic pigment content/(mg-L™)

- N

K2 PCBysy 0 VL SCHER HOLA (R 5 R
Fig.2 Effect of PCB,s; on the content of photosynthetic pigment in D. zhanjiangensis

2.3 PCBis; MEIXEEMELINBSHXISIR
A

PCB, 53 XHVT. X #i4: 3% SOD . GST 75 14 Il MDA
TR AE 3 . AFEUE PCBs; Mrib Xt
TLXHi4 3 SOD JEMEM MDA & #3448 5
(P<0.05), SCE&IIME], 25 [ %) BE 41 55 73 R 6k HE 2 19
SOD JfMEM MDA & &I # 2 5 (P>0.05), £
1~25 pg/L a4l b, SOD 15 VERf PCB, 53 W B 1 T
I & TS, 25 ne/L i 41/ SOD 16 Mk 2s (Xt g
B 2 £5, WE T HABLBEL1(P<0.05), X4 PCBys;
WP T % 50 pg/L Al 125 pg/L 1), SOD 3% 1 ) i 3%
TR, S RIRRARE 2 T BB 65.19%F1 59.04%,

i A T H At 4b B 2H (P<0.05), PCBiss MG, WL
NHEAHERY MDA % i 2 TR (P<0.05),  HBEE Wy
EUREE TR, A HAZH(1~125 pug/L) MDA
A ITFE 29.89% ., 41.35% ., 66.43%. 102.91%F1
124.72%.

PRI Xt B 20 525 (G BRI GST 16 PG ik 2% 22
F(P>0.05), ¥ EE PCB,s3(1~25 pg/L)HA T, GST i
P 3 2 T 55 (P<0.05), 1l = e BE PCBys3(50~125 pg/L)
AT, GST i i 2 K (P<0.05).

2.4 PCBis: ME I X &SRB R EHIRIN

PCB 53 MR SUHEG SO S M B2 na in e 4 fr
o XF HRZH BEANMIAY A MR SE B, A AR ZE A e B

100 a a By . 4re 2 a @
1 = T T =[]
= 80 320 a @ _ .| b b
g:‘ b N b = 3
N8 T IH = 3&8
Xz 60 5 as 15 ¢ ¢ ¥
;= d d 9 w2} c
=) I MEwo 4 d S
N 40 £ 2 d
EQ e ¢ B3 £g
Ba g = % 5 @« I ﬂ
O~ CKAT 1 5 25 50 125 CK AT 1 5 25 50 125 CK AT 1 5 25 50 125
PCB153 m[g PCB153 %{E PCB153 m}_g

Concentration/(pg-L™")

Concentration/(pg-L™")

Concentration/(pg-L ™)

B3 PCByss 0 TV SCHE 5 40 S AU A 5 AH SCHE B B9 52 1)
Fig.3 Effect of PCB;s; on indexes related to antioxidation and detoxification of D. zhanjiangensis
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2 R 42 4%

21 ff o 35 3 43 A B oM 24150 (K] 42) . PCBys; Whif 3 d
5 pg/L i 4 s an i A A A Ak, AN ARSI
(ER NV RTR S 7 S AR N - TR 1] D) ST 9512
FAEL. ANIEI(E 4b); 250 pg/L ik 4 T A0 i A
AU B, MREEREZ . B, IR R R E
fiE A, B A 2 I R R T S — A, O Rt 4N R
T A (& 4c). B PCBss BV BERG A, 44 i it
AR AR I B, B 2 P T A0 B B 0 S S vk 2
L A AT
3 itig
3.1 PCBis: X EIXMEESEA KM

PRI R AR bR IT LA UL 2 35 200 it 10 A KR B
[RIARE, R T S W T A AR B, T DA A ) 7K A
HP 98 28 11 A K s ot W T 2% X 8K 2 BB R ) A K BCER
o RHEQOITWF AI, PCB3s MARKAER

(Chaetoceros muelleri) 1.0 JE Ji 3 (Platymonas
subcordiformis)f B i i3 HI4E A, 0.01 mg/L PCB 35

B 24 h 5, BRICA BTG 1A K ]
(P<0.05), 0.1 mg/L PCB3s W38T, .0 I i 4 40 i
2 i E AR T X R 4H (P<0.05) . B H°F 45 (2002) 8 58
KIL, PCBiysy HFE ST 10 ng/mL B, HHAZ/NEREE
MR EM A KNS, B2k, KAufiad,
PCB 53 X PE VT S 4 8 A6 KA WL 9 4m I VE T, FE ik
JEBAR(<5 ng/L), PCBy sz R T SCHIE 4 3 2E K g
HIVE FHARRT 0N s VR BEHE R (>5 ng/L), PCBs3 X
T S 4 58 A A TRV R Ak B I, L 2 W B 4 R
JolR LA R SE K, PCB 53 XTSI 4 3 £F K 4 0 341
YEFIW s, SRR . Em 2 2012)0 5%
FEWT, SUM 4 04 A A i i R B 1 185 T4 i R
I R, AT RE R DA R SO 4 8 0T A0 R e G, K
PUAN A B I I RE 1855 o AN LS it S e 5 |
(49 RS A58 1 2 A 455 15 % 41 ] A e A A ) R D A
(F6 30T %, 2009; Fu et al, 2013), A% H, PCBs;
XV YT S 4 e A AT I 2 A 4 FH (P<0.05), AT
FIE 5 VLV UM 45 P VS0 20 B RE DR AP . 200 B B Bl o ot A
P

e

Bl 4 PCBj sy X WLV SCHE 4 388 1o 46 14 11 52 1
Fig.4 Effect of PCB,s;3 on the ultrastructure of D. zhanjiangensis

a: XFMAZH; b: 5ug/l; c: 250 pg/L, CH: “POIE (A HEMK
a: Control group; b: 5 ng/L; c: 250 pg/L. CH: Cup-shaped plastid

3.2 PCBis: X IXMEENXGRENZ

HEORZEIOCEEREITRIL . 1538 ik
SGCRE A T LA, DG € 2 o e v B T LA A il g ke
HYEEAEEE T . S BENAERKEER, F,
02 S WA W3 AR O A B AR AR R R AR SR, 2016,
Geoffroy et al, 2003; X254 =4, 2006). #EAA N H)E
G ORI EEE AR | S D R AR
HO7T/ME, 2012), Hrb, BTSN FELEETH
MeR a, MatE c. KHE FFEE(effrey et al,
1997). Jef R Ht EE W R a, Ko
MR a WA L3 % BE (Taiz et al, 2006; Ston et al,

2000), MZrE a BiHOEARE S KM E L H W,
AT DME Ot A G e B A S 5066
Z4: 19 [ (Rontani et al, 1994, 2001; 5K, 2015),
FKiAE PRENLRGETHIROLAR, 26 AR
1155 P 1 0 R 9 A 71 = i | B = ¥ S 7= K 2
FERT, A2 20 B P P AU B R e P AR B A2 540 110 E 2
A, HA PR S R TG A PLRE B4R (5 R
&, 2011; RIS, 2006; & KA, 2000; sk
4, 2016; TRIESE, 2019). 43R ¢ HA Wi K H
REMIVERT, W THUL S EE T4 R b, HEE
B R b EEPOK St (Katoh et al,
1989), EJGE (A F RIS Ok 1Y S 4 B AR MR A T SR AL
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A VER T QRN , of DL oA
YEF RS (KT, 2015) ZEWRQ2012)AF 55 & B, 7E
PCB,s; AT, B8 FAZ/INERSE R A 200 A v 2
F a BRI Z B EMWHIN . ARG, T U4
W% PCBys; MMl JG, M4EE a fidfor=4: & Ik,
B, MHEREE oo 2R DR LR E T % (P<0.05),
AR ¢ FIZEEHE DR, VLIS 4R a
XF PCBs3 Mid BN FEURR . 33X AT RESE T PCB s X
VL SUHE 4 O A E R R JeE L Pt 4 % a
B B, DT AU 5 200 A A AR, (R T R A
B JET-(CHROMSE, 2009; B4, 2007), P
PCB,s; KBERUG R, R0 MRS a TR, Baiiie
R IROLRE s, UAALRE I RDE A VB HIPLEE
. i PCBs; KRR, &% ¢ AW
A BEAN MG AR A R o AR O SO RE T TR,
WA 3 R BHBE B RE 1 R B T R, B A VB2 3™
M, FiE PCBs; WM K, BCEOENT
AW, R PCBsy XLV SCHE £ 3 1 38 1R
FARBIE R, S BN N BOE A @R 0 & B AW
b, e EHPLAE I 2 ERR, JLTJCIE IR
AT AVER, HRERL L N b2~ RE I BE J1 0855, ]
FERE T P20 R 1) O A P DL R A AR, ]
BANMIAAE . R, (R T

33 PCBis; MBI XS EM AL FMBEHEXIER
AL

SOD A Yk Py S ZE I B AL, 7B IR
F R RGPl B WO E B AR, S S A 4 g
XoF 25 A 30 Y EE BEAR AR (R VRS, 2018; UK, 1983),
SOD fE N IR, EAEMEN) ZHFE, M
MU SZ 335 PS80 BRI, SOD 2 7 77 AR R 25,
WHEREMEEW T, MM HLIA(Sheng et al, 2014;
Kong et al, 2018; JHi#4%, 2019), MDA 25 i 1k
M EE =), LR BEY R Z ROS Tl R B,
2 i 5 3k A0 RN AR TR R Y A W b A ) (Lawal
etal, 2011; FH4E&ESE, 2019), MDA & 2 R M HLIA
PrEALIETERE ) M B E S AL, (A1 I 2 20t S b 4t
PR EE o W T-45(2002)iF 4T T 22 SR AR X 2 F1AZ /)N
R R R A M A K S AR 5T, FE PCBbso /EFT T,
AR NERERMABE WA N E) SOD 1 M # i
(784, R EVEF T, SOD &P A THa: =&
Bt BER, B Az B0, WM R R, T AR
QOTV)IFFE KB, KU 22 SR HE (PCB o50) W HER T
[C3#: (Scrippsiella trochoidea) ) SOD i A 75 S 4E
FH, 24 22 AR T B M 0 — 52 B, WSk R . Cd™

4] 5] F1F f JG 4 1 (Anodonta woodiana) %5 35 25
N MDA &) ETF, 8RR B A Ak LR A Ak
S BAEAE R4 845, 2019; Nardi et al, 2017; Almeida
etal, 2018). H1 F ROS Wi 5| & B Ag it i A b ™
SR T A ) ) T R B 0 B P I ) AT i 1 A T 5
f 4545 (Aravind et al, 2005), AL, BARHKE
PCB, 53 X VT UM 4 1A 4 1) SOD A 5 S4E T, SOD
T T 1 T v 1 A T AL AR B 45 A 7 A 1 T 1 R
H A FERE ST, (AR IE PE R B R SR = A A
THERAL T 3h A5 B AR A, s T e 20 g [ 3k A4
BLH, B2 s T A AL RE I AT i e 5 SRk
& PCB 53 XHVT SCHE4: BRI Y SOD A i IRVE AT,
H ARG LS AEHEHC B2 EHIN, Sl
P A2 BN . MDA & wt bl PCB, s ¥R 138K
MK, R T EANMEZ ROS MU B ATHE K,
JE N o et SR AR BE AN WIS, 1 H. MDA 5 2 193
K, 2 W S 200 R S A 45 | AT B S S IR, PCB, s
JolbAEL X6F S5 AT s A T 06 R 440, o T S A i P A
K, e T aa T,

GST & —F I tHA# 221 , 2 — R EZ Ak
fiff (Shenai-Tirodkar et al, 2017; ##EZ %4, 2015), GST
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Effects of Polychlorinated Biphenyls (PCB1s3) on the Physiological
Ecology and Ultrastructure of Dicrateria zhanjiangensis

SUN Xiaoyu, WANG Yizhe, LI Yang, XU Xu, ZHOU Wenli,
SHAO Peng, GAO Jinwei, DOU Yong, JIA Xuying"

(College of Fishery Science, Tianjin Agriculture University;
Tianjin Key Laboratory of Aqua-Ecology and Aquaculture; Tianjin 300384, China)

Abstract In order to study the physiological and ecological toxicity of polychlorinated biphenyls
(PCBs) of marine microalgae, the growth, photosynthetic pigment content, glutathione S-transferase
(GST), superoxide dismutase (SOD) activity, malondialdehyde (MDA) content, and ultrastructure of
Dicrateria zhanjiangensis were compared over 7 days under 2,2',4,4',5,5'-hexachlorobiphenyl (PCB;s3)
stress. The results showed that PCB, 53 stress had significant effects on the growth, photosynthetic pigment
content, antioxidant and detoxification related indexes of D. zhanjiangensis (P<0.05). Increasing PCBjs3
concentration increased the inhibition of PCBys; on the growth of D. zhanjiangensis. In the 250 pg/L
stress group, all the algae cells died on day five. The content of chlorophyll &, chlorophyll c, carotenoid,
total light, and pigment had decreased significantly after the PCBs; stress (P<0.05). The decreasing
photosynthetic pigment level was enhanced by the increase in PCB5; concentration. The MDA content of
algal cells in all stress groups increased after the PCB,s;3 stress. SOD and GST enzyme activities were
significantly increased by low concentration PCBs; (<25 pg/L). Both enzyme activities were significantly
inhibited by high concentrations of PCB,s; (>25 pg/L). Under short-term low concentrations of PCBys;
stress, the ultrastructure of the cells changed. To be specific, the organelle morphology altered and shrunk.
Under high concentrations of PCBys; stress, the integrity of the cell membrane was destroyed, leading to
cell rupture, autolysis and death. PCBs; can inhibit the growth and synthesis of photosynthetic pigments
of D. zhanjiangensis. Low concentrations of PCB;s; can activate the antioxidant and detoxification system.
This activation improves self-protection capabilities. High concentrations of PCB;s; can aggravate lipid
peroxidation and destroy the normal function of antioxidant and detoxification systems, causing cell
rupture and death.

Key words Dicrateria zhanjiangensis, PCB,s;; Photosynthetic pigment; Superoxide dismutase;
Malondialdehyde; Glutathione S-transferase; Ultrastructure
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