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Abstract; Corbicula fluminea is a large benthic bivalve mollusk and is commonly found in freshwater areas in
China. Due to some advantages, such as small size, wide distribution, convenient sources, and easy acclimation in
the laboratory, Corbicula fluminea is frequently used in toxicology to evaluate potential effects of environmental
pollutants. This study summarized the present research findings of Corbicula fluminea in ecotoxicology, including
its behavioral responses, tolerance, and physiological and biochemical responses to different types of pollutants. We
also pointed out the weakness for practical application of the clam, and discussed the research trend and its applica-
tion in ecotoxicology in the future. Because of its convenience and representativeness, Corbicula fluminea has a
very broad research prospective, practically in developing domestic freshwater quality criteria, evaluation of chemi-
cals toxicity and bio-monitoring areas.
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Table 1 LC, of some contaminants to Corbicula fluminea
CAS S YLY) LCso/(mg-L™) A EZ DTN
Contaminants 24 h 8h 96 h Medium References
50000 & /R B #k Formalin 800 126 S [47]
64175 Z.T% Ethanol >60 000 S [47]
67641 A Acetone >20 000 S [47]
81889 %' F+8] B Rhodamine B chloride 500 S [47]
83794 B Rotenone 4.85 S [47]
87865 FH.5 W Pentachlorophenol 0.25 R [48]
88062 2,4,6-=4 W 2.4,6-trichlorophenol (2,6-TCP) 42 R [24]
95749 3-G%F K% 3-Chloro-4-methylbenzenamine 64 62 S [49]
AR 498 [47]
115311 (S)30 FS
Thanite 3 [47]
122145 ARUEAS Fenitrothion 10.1 R [50]
S-FRBENT 2R
481390 26 6.4 S [47]
5 - hydroxy naphthoquinone
504245 4-5 SENEBE 4 - aminopyridine 78 45 S [49]
PiaiE 0.086 F [47]
1397940
Antimycin 0.065 S [47]
1420048 SR WIE £ B Niclosamide ethanolamine salt 0.254 0.235 S [47]
2,4-7 — W £ N-Methylmethanamine
2008391 0.76 S [47]
2,4-dichlorophenoxyacetate
2032657 FRR A, Methiocarb 13 8.8 S [49]
3-i-4-H 3k 2 R
7149793 800 96 S [49]
3 - fluoro - 4 - methyl acetanilide
7447394 S ALH Copper chloride >2.6 F [51]
7601890 1R 524N Sodium perchlorate 6 680 F [52]
7632000 WA R4M Sodium nitrite 0.25 S [47]
1= i P 112 F [47]
7722647 )
Potassium permanganate 118 S [47]
7733020 TRIR4EE Zinc sulfate 6.04 S [53]
7758987 BRI Copper sulfate 1125 670 S [47]
7778543 AR Calcium hypochlorite 1 450 S [47]
10599903 4tz Chloramine 0.078 F [54]
12125029 AL % Ammonium chloride 1.72 F [54]
16079882 V&R Bromochlorohydantoin 0.092 F [54]
25655418 YL Povidone iodine >30 000 S [47]
28249776 RS} Saturn 20 S [55]

TEFARRUK ;S AR K RACREHTK,

Note: F means flow water; S means static water; R means renewed water.
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A7, B s AR Y T 8 0T 5 TS W A 4N v R
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4 35 PAHSs 4351 5 B B Y 23.5% +4.9% .26.2% +
4.4% 1 46.6% £8.5% ; 75 e i 1) 4 Fh Z IR 55 4K
UCRTE 28 AEFNZE B, TR 2 3855 18 04 A= 90t
TR E Y B I T (BSAF) 1 0.09~0.44 K/ TR %
T IR ) BSAF 22 L 70 i 2 P15 05 S (1) BSAF {H
w0 [ X LU Cd AR R E 4R Y it B
A EEREN, — S N L = AU
R L IETS I (O N N R AL 7 e e O S R
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FIAEE, AT SR T HiORR B 2 R (DGT) #il BCR JE
BAHTE A B E DU T Cd 1A BOE &SRR
UL, 5. Bl InAR vk BE 3G K, DGT #il BCR
A5 Cd e FEE 3w, b K Cd & s 3 el g
R Cd B4R £, 785 14 d 128 d J5,DGT K&
BCR Wi 5 12 AR 45 (14 A 8508 Tk 3 A 5 T i Ak 21
41 Cd &4 B A 5CY . Baudrimont 55 £ 44 1]
WEAN A 5% T2 T4 [ the River Lot BF 7MW (0.95
+023) pg L' Cd (61+21) pg-L"' 1Y Zn Bk 1A 42
d J5 B BRI X 2 Fh TR 4R 00 & A R T4k

ARG IEVARY h R 7 d IS & RE S g 17 R4, TR EEY 0 E SRR 1 iR R IR IR 4
F2 AT REYAENE EEH
Table 2 Bioconcentration factors of some contaminants to Corbicula fluminea
CAS SYLY) it i) /d AEWvk4E I T D5 e AE A EZ PN
Contaminants Time/d BCF Tested parts Medium  References
115093 FI 341k K Mathylmercuric chloride 14 4 000 KL Soft tissue R [34]
i 1 21 S [57]
TRARF /S ke L g . .
140727 o ) 7 230 KLY Soft tissue F [58]
Cetyl pyridine bromide
7 220 i Gill F [58]
301042 LR IRAR Lead acetate test paper 21 0.0342 [59]
541093 Z AR A4S /KA Uranyl acetate dihydrate 28 0.05567 ALK Whole organism [59]
7487947 54LR Mercuric chloride 45 1 700 ZH 4 Tissue R [60]
601890 EARREN 28 1.1 AP Whole organism F [60]
Sodium perchlorate 21 3.1 AP Whole organism F [61]
14 150 RS Soft tissue R [34]
=1 =X
s i
10108642 ) ) 30 220 ZH4H Tissue R [60]
Cadmium chloride
14 300 il Gill R [34]
TEE 11 R [62]
23184669
Butachlor 6 R [62]
RELP} 29 R [62]
28249776
Benthiocarb 73 R [62]
32861851 P4 5B Chlomethoxyfen 58 R [62]

Note: F means flow water; S means static water; R means renewed water.
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AR AEY) e R TN RRL,
BB X HFE R 20 b 2R A sy X B e 2 — 3843t
FEBIT T A YR TIR ARG . Rl e
R A AR S IR BRI ST P 0 I A A L PR B A
SO Soh ] L8 P ST 3 P X B BB 1 Hsp FE
DL AN TS G AR R 58 MXR H ) ATP 45 &5z
$:H £ (ABC): ABCB1,ABCC1,ABCG2 3 [F % 5 /K
S5 AT 9T £ 800 25 3¢ B L 26 S5 A6 A 0 (a0 9
PEVT FLX AR 5 75°F CBZ %)%l Wl A % 15 1 48 Ak
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Table 3 Some physiological and biochemical indexes applied to Corbicula fluminea
A YR G AL FR B E= BTN
Biomarkers Factors Results References
] B 1 2 1 T e L T
0.63~3.17 mg-L™' XL A(BPA) o
The activity rose, dropped [36]
0.63~3.17 mg-L"' BPA o
and rose as the concentration increased.
BT HUI EIHRE T R 631
KA A il Hypoxia stress The activity rose and dropped as exposure time increased.
SOD o TR BE T SRR ALl AL T R
50 pg- L B FEF(CBZ) o !
The activity in gills and digestive tracts [23]
50 pg-L!' CBZ . .
decreased under high concentration.
5150 pg- L EPETT EIHI(P < 0.05) 231
5,50 pg-L! fluoxetine The activity was suppressed significantly(P<0.05).
0.63~3.17 mg-L" WM A(BPA) Bl B2 5 b TR R BT 136]
0.63~3.17 mg-L'BPA The activity rose, dropped and rose as the dosage increased.
=00/ HRZH b iy e U L RS R 631
Hypoxia stress The activity in the gills rose and dropped as exposure time increased.
Y- BB Hypoxia stress TR The activity was inhibited. [44]
AR \
CAT 50 pg-L' K5 PEF(CBZ) SRR A T3 23]
50 mg-L' CBZ The activity in gills and digestive tracts increased.
WS, A SR K (XS TR 7K) TP S 4]
Aerated tap water (compared to the clean river water) The activity was significantly induced in all.
5 1150 pg-LHAETT MR ETHP < 0.05) 23
5,50 pg-L! fluoxetine The activity significantly increased.
— 50 pg - LK PEF(CBZ) 50 pg-L' CBZ N W18 il The content increased. [23]
N e By e
MDA 5150 pg - L 4P T] HREE ETHP < 0.05) 23]
5,50 pg-L! fluoxetine The content increased significantly(P<0.05)
B MG A R T T -
N NEN S Hypoxia stress The activity in the gills rose and dropped as exposure time increased.

1L YE GSH-Px 5150 pg- L B IGIT

5,50 pg-L! fluoxetine

KT B35 BIP < 0.05)

The transcriptional level of it was significantly upregulated.

[23]
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Biomarkers Factors Results References
Cylindrospermopsis raciborskii 4fiJfi Al Prietol,
e H KL R M. Puertol, A Campos2 NER eI i 3]
GST Al Prietol, M. Puertol, A Campos2 in the cells of The activity changed sharply.
Cylindrospermopsis raciborskii
BIEH AR S 5 F150 pg-L T B SR/RT- k3 B(P < 0.05) 23]
RS GSTpi 5,50 pg-L"' fluoxetine The transcriptional level of it was significantly upregulated.
50 pg-L!F D PE3(CBZ) 50 pg-L! CBZ %% T % The activity decreased. [23]
I kG S s
R 5 F150 pg- L PHTT K B TP < 0.05) 23]
5, 50 pg-L'lﬂuoxetine The transcriptional level of it was significantly downregulated.
i S4B 1 34 R i 5 H150 pg- L RPETT K B3 BE(P < 0.05)
- . - [23]
TR 5,50 p.g'L'l fluoxetine The transcriptional level of it was significantly upregulated.
164 A H 3t ROS B PME Hypoxia stress 8 T % The content decreased. [63]
MM Hsp22, Hsp40, R R E RS
P P 5 150 pg LK HPEF(CBZ) ¢ o )
I Hsp70 H:IH Hsp22, The transcriptional level of it [23]
5,50 pg-L!' CBZ o )
Hsp40 and Hsp70 genes was significantly induced.
) I A TE A S e K P S BT R
PO 1 Hsp60 I 5 150 pg-L"' K 54 7§F(CBZ) co e o
The transcriptional level of it in the gills and [23]
Hsp60 gene 5,50 pg-L!' CBZ L .
digestive tracts was significantly downregulated.
SRR SRR 2 T
T (4 Hsp90 3L 5 150 pg-L*' £ T PHFE(CBZ) “”
The transcriptional level of it in the gills [23]
Hsp90 gene 5,50 pg-L' CBZ -
was significantly downregulated.
HMEAL B DI R e
ABCBI 3£} ABCCI 3£ U B FKF B2 T
S0pg- L SR PETT - .
ABCG2 3:H The transcriptional level of it [23]
SOp.g-L'] fluoxetine L
MXR: ABCBI gene was significantly downregulated.
ABCCI gene ABCG2 gene
WS, SR AK (XS T+ 7K) TR BA B E
Aerated tap water (compared The activity was [44]
-4
NADH-#i 1 (4.5 to the clean river water) significantly induced in all.
C )5 EF(NADH-4T) . o
(s I A
NADH - cytochrome C (44]
Low temperature The activity was inhibited.
reductase (NADH - red)
S I A ] 4]
Hypoxia stress The activity was inhibited.
AP L P T RAEFEJER Without sentiment THPERANH] The activity was inhibited. [44]
PChE fI& & Low temperature TR The activity was inhibited. [44]
TRIM A KR PR 3 BTt 3245
DNA [39]
The water-solutable parts of gasoline The DNA was obviously damaged.
& Cd Pb KIFWK Frin TREES Cd MR 5 R 2 ARG ROAH D OE 2R
SIRMEN ) o
MT Water solution The content dropped and had a very good relationship [29]
containing Cd, Pb with the detoxification and release of Cd.
L4 4% THC B4 WA Hypoxia stress i FF# The content dropped. [63]
PR 0.63~3.17 mg-L" X A(BPA) B e B2 56 BT R R T 36]
Oxygen consumption rate 0.63~3.17 mg-L'BPA The activity rose, dropped and rose as the concentration increased.
HEa R 0.63~3.17 mg-L" X A(BPA) Wi e B2 56 TR e LT 361

Ammonia excretion rate

0.63~3.17 mg-L'BPA

The activity rose, dropped and rose as the concentration increased.
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3 EEAEENAFS (Improvements and pro-
spective)
3.1 REsEEryJrm
3.1 BT RAEE

AL PR AR B T A A 2 il A
Yy, Ty 2 WA B AR JE 2 ) TnT A BT AP A
G AN E R H AR 2, WAME AW 1
ANGEwh & 2 AR R ¥y Fh (species) /K, (H AT DU 2 3]
J& (genus) K-, 7R S - R AR BRI D T A )
T AT FHAE 52 122 1) 2 W, 0 20 5 S Xk Ho A
TRl S B PR S 5 ask AR v i i FH A YT 0 A
AN R iR AR Sk KT se 2k v 2558, B
i E AR RER 7 BB 5, 76 3547 AH G (%) LA A 52
TR 1 BE PR S0 B O A AR 5 — e, A SR AR OG
W TAE N AE X T AT 562
312 MESER I

(I, 20201 2% FE T 3 FH I3k g T MO g AR S8
B IR 3 MEbR R | e AR (LA S
SN DA = S v W 4 WA N i B2
PRSI AR 7 22 B [6] A K 4 & B B iy g 4o 4
T, — MRk TEHEAT LI BRI B LG, R EGY
M) e B BC,, R B P ¢ o5 10 2002 1 B 2 52 56 7 s
652 o) e 45 6] 5 0 T R ) 4 ok BT ) S 5 T AR
TR e 4 AT R a5 MR A A A AL FE bR 52 56 Y
A, QN SR AT Rk B R A ST H AR, B AF T M2 fe
S FH o AR H HTE ST A B8 A7 A Y ) 2 Gnfe]
AR S B0 22 53 B R T M 1) AN [R] AR R B B
B, K AR R AR AR
313 XAl R Y B A

H TR 0 T A A5 B B AR AT Y Dy L I
£, I A MG BE 5 £ (Danio rerio) . K 7Y % ( Daphnia
magna) INEPA T & W RE BRI B B BE X
XA [R5 G ) SRR v T B B A T T, AR
HTE N A A BR B LLer Wy A2 358 A W 1 iiF 5 4
SRM023285055) T D)% L TGS 5 4 S 2R AN
TURK, AR I B RAE A, — e R AT SR K sk
UURWIAE T 4w 15 G i 48 /s A= 4 5 Tl WX T g
PEAR ) — e LTS Je ), i 2e A LAk £
WM Z ARG A Z AR Y & BRIl
X T2 ) 7 e R

TE TR T A AR e BURE, J2 BA 96 h-
LC, fE Ay A 1 A - 2 U v (i o v e LY
A U A PR | PR R XTI 96 h-LC .y, fH /)N

TR AT 5 2 0] B DA A 2 AT MR ) U AR 2
1 2 3 e VB A B 1T BT 96 h-LCy, [H/NF &
RIS S BUS PR I 2%

[FIERE, A8 AT A B 30 A SR )3z g T 7K Jo
HERRERIF T H (0 ) B0k B2 43 A 11T 2K (species sensi-
tivity distribution , &/ FK SSD) ¥ A5 78 | Sk 1 W T L Xof
TR TG P T A SR T B P R B
XA, Bl A JE T EE PR AR A 58, AT BT R 4
A I XS 25 b2 it 0 R R ), R A
FFH ARy 5 P27 52 1A P B Heh

\ A,
132224
A

7
=
-

note

— D U B L O\~ 00 \O

10 20 30 40 50 60 70
96 h-LC,;/ (mg - L)
1 g MmAT 96 h-LC, HEF &

T A UARAR note A 1~ 18 KRB EIER A ARSI
CTERER AT VRSERAN (2,4- el A REm A IR WRERA |
WU A S-FRFENTZRMER T R BEAE M T B SRR | = AR 4-51
Jemng 3G AR A, AN 1 F] 18 TATI R L A AR A YR A

Fig. 1

Note: The numbers 1~ 18 represent 18 different chemicals that C. fluminea

o

Chemicals sensitive distribution of C. fluminea

is sensitive to. 1~18 means antimycin A, niclosamide ethanolamine salt,

pentachlorophenol, sodium nitrite, 2,4-dimethyl amine salt, rotenone, thanite,

copper sulfate, bisphenol A, 5- hydroxy of naphthoquinone, butachlor,
chlorpyrifos, methiocarb, fenitrothion, triadimefon, 4-aminopyridine,
3-chloro-p-toluidine, ammonia respectively. The toxicity of these

chemicals to C. fluminea is in descending order from 1 to 18.

314 XA TS YLE Ol BB 55 A G TS G i HERR
EAR R, H AT E & KR IK K 7 8 52
Foke 7 R T AR 0 AR PR IS KBTS B IR OKOK &R
r R AR AT P ) B 4 DA S TR A
BLTG G0 s B AF AR RN . RS B AT By — 23
BRRIE™ TE 28 d B T A A APLEALR LG L
WS RTURRY) Z 5 RN B9 A HLE A 25 HCHs
DDxs f 8 & 75k %) 38.9~1632 ng-g' 11 2.6
~859 ng-g' TH 1 364~835 ng-g"' T, FHES
W4 118.1 ng-g”' T 59.3 ng-g' T HF158.8 ng-g”
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DL ESiES

T, FRERJEAN HCHs A1 DDTs Y & ¥4k
TRGEKE . TR 23058 Sk #]1 169.1
~2 1452 ng-g"' T SF¥E R 1 7258 ng-g' T H
[ A A ST AR SY TRV R R S5 AR A 3K
KRN Cu,Zn Pb Cr Ni i35 =" 25 R BR .
B e ENE SR T R 2Z MK, Cu Zn i
15, TEARAE S P (A 5] 354.6 mg kg T E A
186.3 mg-kg' T 5 , Hp Ju 2 & AIK ; X WA [] 355
PR 4@ & R T 4B, R IR 4y T 4 s AR AR
HE R, LT UL, TS R F AR I I
NS SLHG E IR AT, WXt T4 HLTs e A
A JBOLHIE Cu,Zn,CA)Y & ERE SRR, HFT
AR A (8 Rl T 4 R B AR K, e
TR R SZ AR A AR, 7 S S af G (5 FH A IS T (B
SUN= TR N

T RIS A 5 50 %) T R A7 76 AR BPEIR PLRE
(IR AL IS L) e SRt B b A A K R AN 22 A7)
A5 Y 1) [F) BT, TG 1 B 512 R e 1 % S Ty g A 4 1)
JEAE o PRI AR L TE (T MO Sy i B 1) 52
AR A B 1 5 T AR AR S5 YL (5 1) &
PRV SO0 R HEBR A 5 AL A7 15 e 1
WS E s R EN TV A b A I D ) | KL PO RPN
T BB T SR TO A B T4 Y AT W T 3R B R TR
PES G 2 bR
3.1.5 LI EYIFEAE G R F

[, HATEZ [ 2R FREE v J 067 A= 4 T g A 1
B S286 % 7057 IR S T A A AR 3 X ISR A
S0, KR 2B S B Tl MO 9 5 i 2y 5 4k 32 £k
A1 1A I T 3 S 50 i I 2%
XA f 1 A S 6 2 I S AT A Ry 2% SR — e R
e B A S DA A A ) 7 23 R 4 1), AR T X T
(it — 2T
3.1.6 LR EFKMEERKMFNZESR

T3 —MEAF O FN ST 7 ] ST WA S =
AT A ARSI SR 1 25 7 B
AR S Bar AL g = WA 3, BFAM S AR 2
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Py S o e 7 155 490,55 B — A 4 S 3 A2 SR T
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