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Abstract; Cadmium ( Cd) is one of the most toxic heavy metals that may alter the structure and cause
histopathological changes at varying severity in various organs of aquatic animals. A large amount of cadmium
may be accumulated rapidly but lost very slowly. Meretrix meretrix is a species which inhabits in the intertidal
zone sediment and has a filter feeding lifestyle, easily polluted by heavy metals. The aims of this paper were to
study the toxic effects of cadmiuin on the histopathological alterations of hepatopancreas cells in M. meretrix
exposed to different concentrations of cadmium (Cd**, 0, 1.5 mg/L, 3 mg/L and 6 mg/L). After 5 days
experimental exposure, the ultrastructural changes of hepatopancreas cells of M. meretrix in Cd exposure groups
and control group were observed using transmission electron microscopy ( TEM). The results showed that the
hepatopancreas of M. meretrix was composed of four kinds of cells, E cell, F cell, R cell and B cell. Acute
cadmium poisoning caused remarkable changes in the ultrastructure of hepatopancreas cells compared with the
control group. The nucleus (Plate 1. 5 - 7), mitochondria (Plate [: 8 — 9, Plate [I: 1) and rough
endoplasmic reticula (Rer) (Platell: 2 —4) of hepatopancreas cells were sensitive to acute Cd toxicity. The

mitochondria in F cells of 1.5 mg/L and 3 mg/L Cd** concentration groups became swelling (Plate I ; 8) and
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vacuolating (Plate I; 9) gradually, some mitochondrial crista in R cells of 6 mg/L Cd>* concentration group

disintegrated (Platell: 1). Rough endoplasmic reticula disintegrated from the original layered plate (Plate I :

2), and formed vesicles in many different sizes in F cells of 3 mg/L Cd’" concentration group (Plate II: 3).

Microvilli broke off and decreased gradually (Plate [I: 7 = 9), and the vacuole appeared. Cytoplasm swelled

and formed vacuoles which were filled with some sediment in B cells of 3 mg/L and 6 mg/L Cd*" concentration

group (Plate I[; 11 —12). With the increased concentration of Cd’>* , the nuclear morphology changed and the

nuclear membrane invaginated (Plate [: 6 —7), and the membrane of Golgi apparatus in F cells expanded

(PlateTl: 6) too. The structure of most organelles and endomembrane system were destroyed by Cd** solution,

which affected the normal physiological function of hepatopancreas cells. With the increased concentration of

Cd*>", the destruction of the hepatopancreas cells was also enhanced. It demonstrated that the intensity of these

ultrastructural alterations was influenced by concentration of cadmium exposure. It could be inferred that the

damage was caused by over oxidation. The morphological changes of these structures reflect changes in M.

meretrix immune Ttesponse capability caused by

ecotoxicological research of the intertidal zone bivalve.

Cd exposure and provide basic information for the
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M5 JKFZ4S 45 (2011) 1 & B Cd™ " % SC A i 4
B 20 L K &y DU HAT AR 5 (0 BLRE RN, 2351 3
e PR R R B R SR FR AL 5 HR R Tk 2 S B
Ji% A4 BE H K ( glutathione, GSH) & 4 1 45 b H
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FpE R, FRAERIRE &g e ik, Il ILF
ot TS I VDS I o N = L NS B TN
fiel:1)
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Wi, 22 4% B i TG 2 A 0 i B K A R R AR
£, Shukla 55 (1989) 45 i, Hi T4 AT L4 ] i
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3 B 1k AR, Bl B 40 g RN A R
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TG # B 12 1 2 7 B R TE A WA 1A
(autolysosome ) Jf- #F 17 22 Fh lilg 1 1 1k F1 F% A%
DA B 40 A AR B A9 A8 75 20 5 2 200 it 4% A S
B IR TRAE 1990) o A SCHe Kk BL, BEH 55
T T, TE A W R R I A A (I
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12), JE R A BER B, vTRexs & 4 )8 REA
f— & 1l B E . A Q4 W5 ( Crassostrea
virginica ) (T8 A 3] TR WA L8, Cd° 18
RN RE, WEANESERBES7EAR
o R UE AN =B BURG i | 0 U NI 2
F, HIL, BB C " Mk 2 A, it
fiff 5 ) BB Wl 5% W 7E 19 B PE ( Sokolova et al.
2005) .
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Explanation of Plate I

1. The control group, showing the large nucleus and scarce organelles of an E cell; 2. The control group, showing the developed
endoplasmic reticula of an F cell; 3. The control group, showing the top of a large number of mitochondria in an R cell; 4. The control
group, showing a B cell and vesicles; 5. 1.5 mg/L group, showing the changes in the nucleus of an F cell, the arrow indicates the nuclear
membrane being injured; 6. 3 mg/L group, showing the changes in the nucleus of an F cell, the arrow indicates the nuclear invagination
7. 6 mg/L group, showing the changes in the nucleus of an R cell, the arrow indicates the serious nuclear invagination; 8. 1.5 mg/L group,
showing the mitochondria of an F cell, the arrow indicates the mitochondrial cristae; 9. 3 mg/L group, showing the mitochondria of an F

cell, the arrow indicates the mitochondrial cristae.

BC. B#ifig; EC. E4Iff; FC. F 40 Li. fgi; M. ZORIMR; Mo LRRLIRIE; N 04 Nm. BZJK; RC. R 40HE; Rer. ML N R
W 5 Ve. 330 £h 4 HE TET P9 5T 9
BC. B cell; EC. E cell; FC. F cell; Li. Lipid droplet; M. Mitochondrion; Mec. Mitochondrion cristae; N. Nuclear; Nm. Nuclear

membrane; RC. R cell; Rer. Rough endoplasmic reticulum; Ve. Vesicles of Rer.

B hR 1 35 AR

1. 6 mg/L 4L, 78 R ZAME NI LR, §F om SObi iRl ; 2. 1.5 mg/L 4, /R F AR IOHLTET N S5 3. 3 mg/L 2, 7 F 4N 1Y
HLTET P9 BT P €14k 5 4. 6 mg/L 4, 7% B 40 L DAY 69 B VR L 388 TRT PN J5 19 AOHEL ThT P45 190 S 3 05 5. X BRZE, 7R IER F 4 A SE B 1Y
TR, kR i M 6. 6 mg/L AL, X F AN P BRI K B R R AR Sk R TSR 7. 1.5 me/L 4L, R R 4 A
FIBESFRIMOETE; 8. 3mg/L 40, 75 B ML A8 JBEv& 9 256 5 9. 6 mg/L 21, 78 B ML N IBEVE RO MLEE 5 10. 1.5 mg/L 4, R E
A E I 11, 3 mg/L 4L, /R B AN MY A WHE, HSkR IR 12, 6 me/L 21, 7% B 40P ¥ [ WEVELRA B0, 5 kR
[ARGAE7/

Explanation of Plate II

1. 6 mg/L group, showing the mitochondria of an R cell, the arrow indicates the mitochondrial cristae; 2. 1.5 mg/L group, showing the
rough endoplasmic reticula of an F cell; 3. 6 mg/L group, showing the rough endoplasmic reticula in an F cell were vacuolized ; 4. 6 mg/
L group, showing lipid droplet, smooth endoplasmic reticula and the completely vesiculated rough endoplasmic reticula of a B cell; 5. The
control group, showing the normal integrity of the Golgi complex of an F cell, the arrow indicated the saccules; 6. 6 mg/L group, showing
the swelling Golgi complex of an F cell, the arrow indicated the saccules; 7. 1.5 mg/L group, showing the neatly arranged microvilli of an
R cell; 8. 3 mg/L group, showing the microvilli shedding of a B cell; 9. 6 mg/L group, showing the shedding microvilli of a B cell; 10.
1.5 mg/L group, showing autophagic vacuoles of an E cell; 11. 3 mg/L group, showing autophagic vacuoles of a B cell, the arrow indicated

the sediment; 12. 6 mg/L group, showing autophagic vacuoles and lysosome of a B cell, the arrow indicated the sediment.

Av. AR G W/RIERGIR; Lic B8 ; Ly, WM, M. 2R, Me. SORifAI%; Mv. fO5E; N 40008 Rer. ML MM
Ve. %‘Zﬂﬂsﬂ‘}*ﬂﬁﬂ?ﬂﬁﬁm; Sa. i V-FEM; Ser. HiE A BTN
Av. Autophagic vacuoles; G. Golgi complex; Li. Lipid droplet; Ly. Lysosome; M. Mitochondrion; Mec. Mitochondrion cristae; Mv.

Microvili; N. Nucleus; Rer. Rough endoplasmic reticulum; Ve. Vesicles of Rer; Sa. Saccules; Ser. Smooth endoplasmic reticulum.
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