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B OE: AR ERFEPAH B MMHE 1 B Y UV-B 2 F fF B ANE A0 B Nirwschia clostertum VI L
R iR 3 Plarymonas subc'urdifurming)mﬁ'fflﬁﬁﬁ. A BERE, ERERET 5 0.0,20.0.35.0.62.5,113.0,
200.0 pg/1 UBARHRIE 1.3 )/m? s R RS, S FEMEEIRY 0.0.35.0,62.5,113.0,200.0.350.0 pg/L B
BEHAR2.77 /ol SRR EEEMLLNEES UV LRENSHEE 2 FEFREEANE, MIEMH
SRR MFE RERE EHY PESEEA THROBE, H2, B4 UV-BEBHET R EMARRTTEET
MESH E R AHE, BT MR KA 48 BC, T 518 167.9 /T F1 1413 pg/L ME + UV-R A 2
FEEE 00 4Bh-EC A BI T PEY 122.3 pg/L F1115.5 pe/L, 2 MSEEMNERE-. LW E FESRE UV R ERH
ETHLEUVBERHK, BMAREHARTIARRERENEMR,

XER B UV-E R EER BCERE BB

HESHES 46 LARATIRG A

EHFHE(PAHs) 2 | i WA IS5, T
SRETHREK KR, L mhans sl &
THEW FAERE, PAHs R 5 RCK B
B IL( 400~700 nm)FEEAR 290 ~ 400 nm) K%, A
T %ot 48 S0 B 7 2 B e b R R R, PR N
BB (phototoxiciny ). JEE ALY X BRLRLALLE
F, 7 SRS AL E 4 WS Pt BUR 7P 4 s 1 o
T NEYTE| ZEYHRG. BERLHWITE
M, PAHs MEEGREET EIIRET LB
SE BB, Bowling £ R A 5k
E—EfERERM A Lepomis macrochirus )75
A BB R LR AT AR A0 IR X TC 1R AR B 8 400
fEeL k.,

B#i, XTF PAHs W) AT B SN 5T L3
F, 8RB R BAPTIR, BT B EE A T
B A PAHs PRIZIE . ZHER-EE UVR
SE TR 2 ME R IEAE R R R TR,
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B4 UV-B B4 H PAHs X1 RO LER
Rs=,

1 MREHE

1.1 THREMESHFRH

PR F S A AT B P LR R RE
Bl BT H B IE B (Nitwschia closterium ) TR BE
ITHY 460 TE R B Plarymonas subcordi fornting ) o

ERENSEET BV TR, Py
RAER 12:12,
1.2 UV-B 438

FESEmEEEREE oS B THEE
e biH, de B KA 8 UV-B B SME SR
A REE., 4 BTNHAZRIERE
By, DIEE/ATF 280 nm WEIRELS, B EE
ECRATEIEZRE 72 b, DB fE H 8
AEENE.

RIFEEREN 1.2 yW/em® A%, B EH
FREESN AR A TESNE. 24F&%E,
RENIAZEREOBEHRNEN 1.3 /o’ BLR
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Hok

REMESTNER2.77 )/ ml,

BT UVREELHERE, LB, BR300 ml #
BT 500 m! BB, B T 84T FE8E SR 30
em b, MH —EETRE, HBEEHRMEE 2 500~
3000 Ik JREEA(20+ 1) CHEBEFRBEPESR
24 h, B 1 TRAER 1 DL,

1.3 B

BET 80 CHES ERE-EER AHR
B, SERAARES HanEmLB ok, MNAH
AREE AMEEWRERAF 0.0,20.0.35.0,
62.5,113.0,200.0 pg/L; 3 TW-LIE R E KRB
B4 0.0,35.0,62.5.113.0,,200.0.350.0 pg/L .
1.4 SREE(N)NETHEKE K OUE

48 h PATHE B FE I E AT Lugol BUB B B R &R,
fERIDEARITE

48 h R EAER AN K =n(N,/
N/ T TR,

1.5 BHRIE a(Chl-a) KAAE P R(Car) ERNE

% Jensen ® T HEAT, 90% BRI T, 721 #
A ETE,

2 R

21 BE5UVERAR 2 MEFREETEKE
RIRIE

B 1.2 =M, ERRRRERNN, TitaE
UV B B4, 2 i R T KR A TR
B, EREWEER, LHREENERE, HXER
REAM YU REE UV-BBE TR, X 2 #i
FEUOERY 48 h L RAE IR R ERERE 1,

%1 B Uv-B 2 FOEE RN BN R

Table 1 Toxic effects of anthracene and UV-B on N . Closter-

lum and P. subcordiforming pg/L
it 48 h ECsp

Condition N. closterfun P. subcordiforming
An 167.9 141.3

Ant+ UV-B 122.3 113.5

fiF 1M, B UVB BERBRA 2 #E
PR R L B R RE R
2.2 EHUuv.p BHMNTAERE Chl-a 2
R g

HF 2 o] H, & e RS, IR (20.0.
35.0.62.5 pg/L), FENGF BEE Chl-a, Car F

BB B Car SEHEMBEE (P <
0.01): BEERBERER S, Chl-a,Car 58 X
AR L, BENREE, &5 UV HFEEAN
Chl-a,Car & & BRI MHEHE, B Chia FRTE
BREWE R 20.0 pg/L HBEZE(P<0.05),
TEEREEREN 113.0 ug/L B, BEBEZE(P<
0.01), BHEET UV-B T ENEmLMERX
FHEUEHNEYE. EEALRITAEFENRBE,
THERATALRAN UVBEHNERL.
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¥ = -0.130Bx + T4 164 F° = 0. 8676
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y o= 0. 1479z + 64,867 A" = 0.7748

H1 BS5uve /I AEKRARHEHCEN B
Fig.1 Effects of anthracene and UY-B on relative increasing

rate (K] of N, closterium
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2 B5 uv-p HEDEREEMEKENER
Fig.2 Effects of anthracene and UV-B on relative increasing

rate (K} of P.subcordiforming
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2.3 BE5uvBHEEANTLOERE Cht-a SF
b AL

(VBRI H, EREYBEERE(N35.0
g/ L) AT RIS O W 3 Chl-o &3, HE -
BERERBEF(P<0.01), BEEREREHAR
Wi, WO REK Chla 5B IFH TR, FEK
BTN 200.0,350.0 pg/L B, Chl-a & LM R
ARMEREF(P<0.01 ); EE5 UV-B HEEAM,
BOE R REN N, Chl.a FERE T, £H

FREWE R 62.5.200.0,350.0 pg/L B, FRIEHR B
F(P<0.01); TEFEEE N 113.0 pe/L B, B
BEP<0.05); B UV BRI RHERSEEM
B M, Chla T EWM BT EHEREN
35.0.62.5 ug/L I, Chl-a SHFEBBE(P<
0.01), WEAEE VB EHFEAMNERELR
UVBEHHMNEER HY UVEEHHE
E, EHEREEESFENREOTR, PErmRE
K, ARELRA,

%2 FRAREREESHE UV-B LN AEHHE Chl-a,Car SREZM

Table 2 Effects of different concentrations of anthracene with or without UY-B on contents of chl-a and Car in N. clostertum

AR E/ Chl-a 2 Chi- a content Car § & Car content
(ug-l™) Flpgr107cells) _ Hpg=10"Teells)
An concentration An Ant LV B ) An Ant UV-B

0.0 1.579£0.116 L59=0.100 i 148£0.032 L 143£0.071
20.0 1 884+0.058 1.548 +0.104° 1.378+0.015 114120087
35.0 1.985£0.177 1.854 40103 1.543£0.077 1.423= 0,091
62.5 1.870 £ 0.043 1.82240.018 1.379 0,022 1 165 =0 083
113.0 1.513£0.007 1.395 +0.013° 1.230 £0.035 114240196
200.0 1.460 £0.057 1.2870.083 1,014 £0.099 1,006 £ 0.097

#: An—Anthracene, RNE Y THEEREZ v =3, a.b R RAAERA G B2 R BE 05.0.01 KT rEAEREER
(P<0.05, P<0.01);c.d HBBRTER UV-B HFER S ERMBATF HESHE 05001 KT EFEREER(P<0.05, P<

0.01}, L FR, 2 and b mean significant difference between treatment groups and control ( P</0.05 and P</0.01, respeetively); ¢ and d mean sig-

nificant difference between An treated groups and An + UV-R weated groups (P<0.05 and P<0.01, respectively). The same below.

¥3 TEHERREESLT uv-B HTHECEEH Chl-a, Car SREZIA

Table 3 Effects of different concentrations of anthracene with or without UV-B on contents of Chl-a and Car in P. subcordifor-

ming

Chl= 58
Chl-a content

RUEREE/ (pee L)
Fpg 107 Teells)

An concentration

far R
Car content

g 10 Teells)

An+ UV-B

An Ant UV-B An
0.0 3.2140.064 3.10=0.065 4.24+0.198 3.47£0.142°
35.0 3.97+£0. 086" 3.07=0.065° 2.98+0 Doyt 2.95+0.104
62.5 3,130,080 24410, 114" 2.71+0.105° 2.60=0.113"
113.0 2.77+0.148 2.4120.146° 2.60£0.153° 2,450,087
200.0 1.97 +0.308" 1.92210.347" 2.45+0.207" 2.37-0.091"
350.4 1.830.187° 1.81+0.199" 2.2810.076° 2,10~ 0.058"

()3 3 A, B 5 B AR B IR 00 R B,
TR B 3 T 0 B R SR A BRI K, TR AL
AR Car §RMHUIBRAK Car FRIFEN BE
(P<0.01); 5 UV-R MAREERTH Cor &8
R E B R R F AT R, EE BT N
35.0 ug/L B, Car SR BAHBEREE(P<
0.05), EEFBIREN 62.5.113.0,200.0,350.0
pe/l B, Car SEMHBUAMBERBIEZ (P <

00108 UV-B LT UV-B # Car & BEEAE
1%, ERTERRRKRENOR Ca FERKEF
(P<0.05) 40 Ao b MA@ R ra £, TR
EATH UV-B BEARLFA, EMEBREER
W&,

3 itig
MoTEe, Eaupa RES uv.p £E{E
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ﬁaﬁs{ﬁ 2 ﬁi%ﬁ‘ﬁéf’ﬁ& Q@J ﬁj‘%’ ﬁﬁﬁ{]*ﬁ Xd’i‘ﬁﬁ%\ matic hydrocarhons 1o larvae of the fathead minnow { Pimephates
ufﬁ?-a ﬁ-ﬁ %ﬁﬁ? I\ gﬁ%ﬁs;ﬁ Fl@ﬁ"])ﬁﬁ' {H promelas)[]7 . Chemosphere, 1987,16 {(7): 1395 1 404,
% %1‘[ UV.ER ﬁﬁﬁa‘?ﬁi”{— E‘j ﬁﬂ%'ﬁﬁﬁﬁr ﬁéﬁiﬁ [3] Bowling ) W. Leversee G I, Landrum P F, et al. Acute morlity of

antheacene contaminared fish exposed 10 sonlighe []]. Aquaric

ZHTRHEE, 48h ECoo FE . Onis ™ EE KL Foxologs, 1083, 3:79 0.

HEE TR E ALY A (Juvenile Sunfish) FMEFEER (o sy 248 268, 5 G0RRERNEEREREREY
KAEH, BEADARE UV-B RN AT R AT | IO AL A BT 2 7 5 3% SOD T
HREN BT, TREHED, AMeREtyE FERD R[] TR A, 1995, 14(2) 11 - 5. ’

ki, S KRR E ] LR R
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[&1  Jensen A. Hundbook of Physiolgical Methods| M ], New York;

EEEN R, AR A e RdE
XS Hach™ B G R4, Hatch 9408,

g %ﬂ"ﬁ (g f‘ﬁ g ﬁ ﬁ E u‘j v 'ui.t PAHs Xd- 7K & & Cambridge University Press, 1978 39 - 70
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WO, BTRR SRR A LR UY & OO
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§%Iﬁ Environ Pollut, 1999, 106{2) ;157 - 167.
9] MNewsred § 1, Giesy | F. Predietive models for photoinduced acure
[1] Ba%E OkE AAFETERTENIBERLREASEE toxicity of polyeyelic aromatic hydrocatboms to Daphuia sagra
PRSI . R RS 1908, 17(2) 68 - 72, Strauss (Cladocera, Crustacea) ] ). Foviron Toxicol Chem, 1987,
[2] Ons ] T,Giesy ] P. The Photo-induced toxicity of palyeyclic aro- Hedd3 — 462,

Joint toxic effects of anthracene and UV-B radiation on
Nitzschia closterlum and Platymonas subcordiforming

YU Juar', TANG Xve-xif, TIAN Ji-yuan®
(1. College of Marine Life Sciences, Ocean University of Qingdo, Qingdao 266003, Chinas
2. Ne.2 Beer Factory of Qingdao, Qingdao 266100, China)

Abstract; Twe species of marine microalgae Nitzschia closterfum and Platymonas subcordiforming were em-
ploved to the experiment. The concentrations of anthracene were designed for N. closterium at 0.0, 25.0,
35.0, 62.5, 113.0 and 200.0 pg/L, and for P. subcordiforming at 0.9, 35.0, 62.5, 113.0, 200.0 and
350.0 pg/L.. The radiation dose of UV-B for N. closterlum was 1.3 I/m® and for P. subcordiforming 2.77
J/m*. The results show that the two species are both injured by different concentrations of anthracene together
with or without UV-B radiation; and the relative growth rate, Chl-a contenl and Car content of the microalgae
all decline. But anthracene together with UV-B radiation at sufficient intensity has more acute toxicity to the
two species. When anthracenc is singly nsed, its 48h+ECsy to N. closterlum and P, subcordiforming are
167.9 ug/L. and 141.3 pg/l., while the 48h-ECs of anthracene with UV-B radiation to the two are 122.3
ng/l.and 115.5 pg/L., respectively. The contents of Chl-a and Car in the two species are Jower under an-
thracene + UV-B radiation condition than those under single anthracene condition. Anyway, the photoinduced
toxicity of anthracene is directly affected by the concentrarion of anthracene.

Key words: anthracene; UV-B; Nireschia closterlum s Platymonas subcordiforming ; toxie cffects
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