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Effects of cadmium on the microstructure and ultrastructure of
gill and hepatopancreas in Tegillarca granosa

CHEN Cai-fang', SHEN Wei-liang”, HUO Li-hui’, LIU Hao-ming®, LIN Zhi-hua'"

(1. College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China;
2. Ningbo Academy of Ocean and Fishery, Ningbo 315100, China;
3. Faculty of Life Science and Biotechnology, Ningbo University, Ningbo 315100, China;
4. College of Fisheries, Ocean University of China, Qingdao 266003, China)

Abstract: The aim of this paper is to investigate the toxic influence of cadmium on the histopathological alte-
rations of gill and hepatic cells in Tegillarca granosa exposed to various concentrations of cadmium(5 pg/L, 15
ng/L, 45 pg/L, 90 ng/L). The experiment lasted for 96 hours. The results are as follows: as the metal concentra-
tion rose, the gill cavity swelled, in which stored lots of haemocytes; finally the gill broke and dissolved, where
the epithelia cells dropped; the findings of ultrastructure showed that there was granular osmiophilic material in
gill epithelia cells, moreover, the number of secondary lysosome and mitochondrion increased, and the cells
became vacuolated. The influnce of cadmium on the microstructure of hepatic cells was not obvious, only turn-
ing up some yellow sediment. However, its ultrastructure results indicated that the granular osmiophilic material
was also present, and the secondary lysosome increased as well, consistent with the cases in gill; Furthermore,
the nucleus of hepatic cells deformed and shrank, even showed vacuoles, suggesting the cells were irreversibly
damaged. But the two most sensitive organelle, mitochondrion and endoplasmic reticulum, were normal, so we
infer that the results may be caused by antioxidant enzymes, which were induced by cadmium.

Key words: Tegillarca granosa; cadmium; gill; hepatopancreas; ultrastructure
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1% HEZH B4 ( x 400); 2.fFHk B2 4 YR il 22 254 ( x 400), TS /REBZ MBI 412, BETSORIBLZ I BIZS I, 3.45 pg/L Cd™ AbFf
96hJE M 22 454 ( x 400), i3k R IMANMHERL, 4.90ug/L Cd** AbFHOChIR MR 22 L5 44 ( x 400), FAFT K/ REELZZIN R, Ak RE8
AL o

Plate | Effects of Cd** on gill microstructure in T. granosa
Microstructure of gill in control group(x400); 2.Microstructure of gill in low concentration group(x400), white arrow shows gill isolating
from the cartilage tissue, black arrow shows gill cavity swelling; 3.Microstructure of gill exposed to 45 ug/L Cd** for 96 h(x400), the arrow
shows haemocytes assembling; 4.Microstructure of gill exposed to 90 pg/L Cd** for 96 h(x400), white arrow shows gill broking and dis-

solving, black arrow shows epithelia cells dropping.
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BRI Cd* ¥ e i 2 22 #B I 45 BY 2 1

1%} B8 A SRR f 2544 (x25000); 2.45 pg/L Cd** 4ZbFH96 hig il I pe 41 ) BRIE 4k 440 J5 (30000, &3k iT7%)3.45 pg/L Cd** 4bFH96 h
Y b R 40 b AR (T S R ) AR R v Bl (11 155 3k B /R )5 38 11 (<30000); 4.90 pg/L CA**AbFE96 hig b K7 4 it Bl 25 7
P& (BB 3K BT ) e UK 0 5 T A 1810 (P 455 3K I 79 ) (% 30000) (G i JRFEAAR, M ZkifAs, N 4HJfiA, Ly: W K).

Plate Il Effects of Cd** on gill ultrastructure in T. granosa

1. Ultrastructure of gill in control group(x25000); 2. Granular osmiophilic material of gill epithelia cells in 45 pg/L Cd** group exposed
for 96 h (x30000, the arrow shows); 3. Mitochondrion (black arrow shows) and secondary lysosome (white arrow shows) of gill epithe-
lia cells increasing in 45 pg/L Cd*" group exposed for 96 h (x30000); 4. Vacuoles (black arrow shows) and secondary lysosome (white
arrow shows) increasing in gill epithelia cells in 90 pg/L Cd** group exposed for 96 h (x30000)(G: golgi complexe, M: Mitochondrion,

N: nucleus, Ly: lysosome).

RRIL  Cd* 3 e kAT AL & L5 RO S0
1. X HRLHATESSEH) (<400); 2. Ry U HE L URATAT AN N AT B L IR DLR(x400, 5K BT7R)
Plate Il  Effects of Cd®" on hepatopancreas microstructure in T. granosa
1. Microstructure of hepatopancreas in control group(x400); 2. Yellow sediment in hepatic cells in high concentration group (%400, the arrow shows).

http: //www.scxuebao.cn



528 Ko OE R 36 &

S LR 3
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1. X BEZH T2 AR A 45 # (< 25000); 2. 45 pg/L Cd> b BH96 hiJg s JIF 2 it 3 B0 Skt 4 5 (<8000, i3k IT/R); 3. 45 pg/L Cd** 4bHE96 h
R I JF 1 B VR IR AL (<20000, §7 3k FT/R); 4. 90 pg/L CA* AbFHI6 hig it T4 i 4k S TR K B g 4R M I (1 17 3K IR), 4
W8 455 1 PR 23 3 (A5 3k TR ) (%5000, ); 5. 90 pg/L CA* 4b 196 hiJe i T2 It P 1 % s A 5 i 38 0 (< 30000, 73k FIF7R); 6. 90 pg/L
CA> b 896 hife bt - 4H A 20 MO A% 9 45 PR % . (x 12000, #i 3k F2%)(ER: HLIE PN BTN, N: 44, M: ZRkilk, G: sk 5a4k)

Plate IV Effects of Cd** on hepatopancreas ultrastructure in T. granosa

1. Ultrastructure of hepatopancreas in control group(x25000); 2. Granular osmiophilic material of hepatic cells in 45 pg/L Cd** group ex-
posed for 96 h (x8000, the arrow shows); 3. Secondary lysosome of hepatic cells increasing in 45 pg/L Cd*" group exposed for 96 h
(20000, the arrow shows); 4. Lots of granular osmiophilic material (white arrow shows) and nucleus shrinking even vacuolating (black
arrow shows) in hepatic cells in 90 pg/L Cd*" group exposed for 96 h (x5000); 5. Secondary lysosome increasing in hepatic cells in 90 pg/L
Cd** group exposed for 96 h (x30000, the arrow shows); 6. Nucleus shrinking, even vacuolating in hepatic cells in 90 pug/L Cd** group
exposed for 96 h (x12000, the arrow shows)(ER: endoplasmic reticulum, N: nucleus, M: Mitochondrion, G: golgi complexe)
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