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Effects of metals on embryodevelopment of Tachypleus tridentatus

LIANG Jun-Rong, WANG Jun,SU Yong-Quan, WANG De-Xiang, YAO Jiu-Gang (De
partment of Oceanography &. Institute of Subtropical Oceanography, Xiamen University,Xiamen 361005,China}
Abstract ; The effects of Zn.Pb.Cu and Cd on embryodevelopment of horsecrab T. tridentatus were investi-
gated in present paper. The results showed that: (1)The embryodevelopment of this animal was not obvi-
ously affected by each of the four metals when the concentration of each ion was not more than four times
of those described in Standard of Fishery Water Quality,but being disturbed in varying degrees as the con-
centration of each ion reached eight times or even higher than that of the Standard, for example, there is
no effect on the embryodevelopment for the Cd and Cu ion at this degree,nevertheless, the diameter of em-
bryos seemed smaller and the embryodevelopment rate became lower as Zn or Pb concentration increased.
(2)Teramorphous rate of embryo was 44% as Zn conceniration reached 1. 6mg/L; but teramorphous rate
and hatching rate were 58% and 2. 67 % respectively as the same concentration of Pb . (3YBased on the re-
sults above, the toxicity of heavy metals to the horsecrab’s embryo showed: Pb>Zn>Cd =Cu. (4)Each
of the four heavy metals could be accumulated by T'. tridentatus,and the accumulative effects varied with
the different metals.
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1 #E5FHE
1.1 HH¥ER 19984FE6s HAENHRALSUITHFERREFEE. % Koichi FEATEBRKEBEH
ﬁﬂ[”q

1.2 SMERBNRE FHMNESEREKS N ZnS0,,Pb(NO,),.CuSQ, f1 CACL, # ¥k K 3K 7
Mevk E (Zn .Pb<0. Img/L,Cu<<0. 01mg/L ,Cd<C0. 005mg/L)"* i1 2.4.8.16 R H TR E (£ 1).

1.3 LEELEHE AERH27L2, KBEH 2622C

1.4 BABEEREAENTE METFEPRAXKRARENEEK, ZER,ETHAMP, In ABA HNO,
1 HCLO,(HNO, : HCLO,=2: D& 150 Cth T MR EM. B8, B F R e g ts
EREAEHERNEERE.

1.5 EHFIMRER BFERERIKEABENTEYXB.ZRE 4 XBEARENFRE . BLEH

SRS,
2 BN X1 EXEHSRNTFHERE (meg/L)
2.1 LR EBFHPEEERETFRNEN Table 1 Concentirations of four metal ions

2.1.1 SHEBRATEENENE TRSEREN.ZFE FHHIem  Pb Zn Cu Cd
BHMAY Co MTACBFRE<O 16mg/L M omme 0.2 0.2 002 001
0.08mg/L(16 4D AR S RETFHFEMTEEE 0w 04 04 o004 002
MR EBE(HE 2, PbEFERE=0. 8mg/L (B fF4).Zn
BT o >0, dmg /L4 DN A EEER R T EERE
7K fA o 5 6 G T v B P 86 7T B B DK 4R
2.1.2 WHBAANER BRMESLRNOE 3 FxR, Croupof imes
72 50 % B P9 L <<0. 16mg/L (16 f¥41) 9 Cu B FH1 0. 08mg/L (16 4D M Cd TP EENRET X
MEH Y B W W EBEET A/ Zn BT Pb B TR RININTIRA . '

R2 HZFNEANRFREPHEAENERE N W)

Table 2 Embryodevelopment rates of T. tridentatus in concentrations of four metal ions

HE RE 2 el 4 48 B 4 16 {8
Item ck Pb Zn Cu Cd Pb Zn Cou € Pb Zn Cu Cd Pb Zn Cu C(Cd

8 fk4 0.8 0. 8 0. 08 0. 04

16 1548 1.6 1.6 0.16 0. 08

ﬁmzﬂgmg;ﬁ 28.8 27.6 29.2 26.9 27.5 28.2 30.3 27.8 27.5 31.9 32.0 26.7 27.6 33.6 34.7 26.5 28.2

*Wgﬂmﬁﬁ 30.6 30.6 30.4 29.4 30.0 30.7 31.1 30.3 29.5 37.6 33.0 29.4 29.3 40.5 34.5 29.9 29.9

A!;umﬁlﬁ 47.1 47.9 48.3 45.3 46.5 47.9 40.3 47.5 45.6 50.9 51.5 45.5 45.6 52.0 52.0 45.7 46.5

N3 AFRERARTREAHEARNERDPE . WEEONNE
Table 3 The embryo diameter and hatching rates and teramorphous rates of
T. tridentatus in concentrations of four metal ions
HH R4 2 54 4 54 8 &4 16 fi¥4H
Itemn CK Pb Zn Cu €d Pb Zn Cu Cd Pb Zn Cu Cd Pb Zn Cu Cd
MB0(mm) 5.16 4.99 5.10 5.18 4.91 4.96 5.11 5.13 5.00 4.60 4.81 5.11 5.09 4.20 4.63 5.14 5.16

WAL D (916, 34 24. 67 15. 0014, 3323, 0019, 0025. 57 27. 3318. 0013. 3527, C011. 00 20. 00 2. 67 23.3313.0016. 67
HGE¥E®¥) 0 © o0 © O 0 © 0 0 11 3 0o 0 58 4 0 0

(DEmbryo diameter ,@/Hatching rates,({@ Teramorphous rates
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B 787 0. 0amg/L H4 4B REBERA KA SRAR LR TXYRA:Cd M Zn Wi &R
MYELRAMNBILRIL LB TR ZHEEXLTREF N T 0. 08mg/L (16 54K Cd B-F
1. 6mg/LAO6 FHDM In BFAREW P EENERFELEE 3.
2.1.4 MERKRBEEHER FE3TH.ECu B CdHFa5<0. 16mg/L # 0. 08mg/L{16 fF4H)
B PP EERBESER T BB RKY R0, Zn HF.Pb B FRE<O. dmg/L(4 F4)OH . A1 BE
EWEB HEF ZIn B F.PoEFRERBE 1. 6mg/L B JERBE RS FIFEL 4% 8%, BEKER
Pb M FETEHERANMNERSSESNEELR FRE.B“ETR.FHEEKREFAS I KEABE
R EHE. MBEEN InBTFHEPEERENGEASFRZRTAR  BEEHRME/D WS EFHHMAN,
2.2 PEEBEMY 4 M2 WA 70 % RE N

SRBAREAREFEEEZR S BN EEREN.O TBEREKN Cu B Zn P& BER, 7 30ug/
g L L@ B Pb.Zn.Cd BFHEHEBRBBAKE PSRN FERENA BT HEM.Co ¥ FELRA KK
MR TESREMETHRAARXAXLEOEERAER Co FFREARMB M MNIHYE;C £
RN TFESRREL . PEHEREN Zo BFEHBRA X Cd BT ERREAD - MK H R A H BN

LE.CAWMFRIEBRBFUERGE 1.
24 FaZTEAREMERTEMERNERR
Table 4 Accumulations of four heavy metals in the fourth molting embryo

Zn Pb Cd Cu

B
- HEE? EREERY EBR#  FiiRE KHE & P E% EHE *HEW
(ug/g) (H) (pg/g) (&) (ng/g) () (pug/g) (&)

ol f:| 30. 51 1. 00 3. 67 1. G0 0. 04 1. 0C 36.13 1. 00
2 1 43. 35 1. 49 6. 16 1. 68 0. 45 11. 25 27.02 0. 75
4 fixd 74. 15 2. 43 13. 97 3. 81 0. 45 11. 25 29. 43 0. 81
8 f& B7. 34 2, 86 23.53 6. 41 0.77 19. 05 26. 47 0.73
16 k£ 193. 88 6. 35 15. 08 4. 11 1. 0% 27.05 290.52 ¢. 82

" HEEMETEAVRE PO TEARN AEERERKEAO P MTRKETPFABMEREZERER « KEAER,
— A MERTEENRXEASREOEE S PEERN M. BEERENE D P 7 FHEH KD SO ENK.
(DConcentration of metal ions; @Accumulations ; @Times of accumulation
3 g

FEERKN R AMEMEALAFAMNESR S HERT - BMASREREEEGHARAY
WEMPRIN, XKRAFRERRYT A HRERBTFREAFHR. EEHARENEEILY. XHEILF
BEBEUTHFE.— 7 AEEERAFRERARE-EFAT HEES S B %58 R ALE (N2 MK
BEH.BMEFARANESRBEREEAER, ERHRNCEFNAER,  AMEIABE S KRB SHBRN
MR RSENDRERN AR RR LTRSS FTHREAREANES KNS AR EER
hE RS TFARMER, SHEARRSARR, @3 EhERETY, HEILEKFREVEREEMMN
MZE . 240 RRE B "AHKARLTCED S FL. EBERNERSED X FTHRERH.FIRBPE
BRHEEC. FUSHEMI6AAMNPO M Zn BE THEHERKNERRIN FREHAGE. SKEK
Ay PEDY - EXETHARENEALEERZRNEZRS FERBFUREREL Bl
CuM FEMEGFRATBENAYN. TREREZN.EVEBY Cu W XBEARTRE SHRER . TRREE
RE Cu EH. A HAEREHREROTA . XTR—ARERTSRHE—FHHIT.

f S, Y Pb.Zn HFHSREFREED 1. 6meg/L16 FFHEN, . JIBTEHERKERAXE
WwmE, EAFERERAVENARSEFMBEE T B AAIAFEBREERUTILAHE . O KE
TRAKENEEFERS;OREARAMEREORTEIERKREATFRY  ORGHEAREARNAL
W, KELREFRTEHPLInFFeRE T ETEERKEENRLA—HF  RH PR F.ZInH ¥
MrEERAESEASRARNBREMARENSTR. ETFTPoEFH Zn BTHRMEANEERF
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EBHEANRE.

FRERKT ARESRETROEBRMESRIER S AE S ® T ER K, & B EEET
KEEMARDBA. T HEENEEYX 4 M RAA &Y. LanghLin @i LR R
B, BB HO Nat (Cl#F — A8 & 36 K8 02 8 3 50 B A9 3 BR | 75 7 A M el 5k 7))
MERZEN 200 M/AAL, X E/NFLATES RSN R E L E S HEHE . AERE T AREREHZEN
M FFETEA A FR W A 5 g9/ FL, R Y 9 FL R 5t 2 BE BG S B B ik A BE Bk B — Sl R R T 5 IS B BRI .

TRERBFH.ABESMP Y Zn MPb B FHREZB Y KR AKBREE S FH . PEEOEEERE
MEREXE L ZRHBHER. 2EMTNIEREESKPILHESRA TRERITEN, S REH
CuBSF.PbEBFHZn BEFHARSIIRE 17010 " mg/L .1. 14X 10 *mg/L 1 1. 3210 *mg/L[",
BEFEERRAKEFEE.ETHPEENERER. B, fEH U 00 F% X075 P EENRTAETRE
MEEFRARANSEARMMANERESHENES. ENEFRARBRK . AZHIFREBRRELH
13~152 BEPHETERSR HMENHAESEHRE . HRF H/H.HR - ERIIBERABEKY .M H
HHRESZSKBEST 4 XNEARER 2 mﬂﬂﬁﬁﬂﬂiiﬂilﬂ'z TAELGAERELSE . BERPEAEN
BYMEAERFNRERENAEETREAEARE. MRPREXTEE A XN CENMNESBYEARES
RBPX.BE - TEAEXGESANBEFRA. FHRAMEFAER AW ATNERLE SN, URKIEPHE
EMGEEERZAXEFZINTR. OFFALITHHARNEANER SR ENSHEE. OX I
ARB MG EBNESFE RBEAHL . XA APETRNBEOLREAR. QI RATESREENSY
ROEMEF T HREBENES.

$EIW

[1] Koichi S. Biology of Horseshge crabs Science House. Co. ,Ltd. Tokyo. ,1988. 139~144,

[2] %K%, BBA. WG~ — K. WBK™,1985, 26(4):59~61.

[ 3] Kannan K, Yasunaga Y,Ichihashi H,et al. Concentrations of Heavy Metals, Organochlo rines. and Organotins in
Horseshoe Crab, Tachypleus tridentatus. from Japanese Coa stal Waters. Arch. Environ. Contam. Toxicol. ,
1995,28,40~47.

(4] HEMNEHN ABEKAKRESRIEER. XK. NEXF M, 1993. 68~154,335.

(5] MAEX RER. AR PERFLEWMENHBRROEEHLE. B ¥,1983,5.63~66.

[ 6] Winge D,Krano J and Colucci A V. Cadmium accumulation in rat liver; Correlation between bound metal and
pathology. In;Hoek sra, W. G. et al. Eds. Trace Elements Metabolism in Animals. University Park Press, Balti-
mone, 1973. 2:500~501.

(7] MPRHAR KX=,5kHEEE RETESA. LR B H R, 1978. 18,

(8] ¥M= . HEX. FRMEHFRC. MM MITKFL KA, 1993. 100~102.

[ 9] LaughLin R B Jr. Sodium chloride and water exchange in selected developmental stages of the horseshoe-crab
Limulus- polyphemus. J.exp. mar Biol.. Ecol.. ,1981, §2(23}: 135~146.

[10] BtAR.EEME. FEEWNZEOWI. MITAFER,1986, 25(2).233~239.

(11] REK WMEREERRATR BARHTERS. MITKEFEM1994,33(4),521~524.



