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Abstract; In this study, we stimulated kinetic parameters using semi-static two-compartment kinetic model to re-
veal the accumulation and bioelimination characteristics of arsenic (As) and cadmium (Cd) in muscle, hepatopan-
creas and gills of Scylla paramamosain. Parameters including uptake rate constant (%, ), bioelimination rate constant

(k,), bioconcentration factor (BCF), maximum bioaccumulation at equilibrium (c,,, ) and biological half-lives
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(T,,), were obtained through non-linear curve fitting. The results showed that the BCF of As and Cd in the tissues
ranged from 46.61 to 158.3 and 9.241 to 2 886, respectively. The T,, of As and Cd in the tissues ranged from
7416 to 14.61 d and 6.630 to 19.19 d, respectively. No significant difference was shown between the modeling out-

put and the laboratory data, which validated this model in the kinetics stimulation of bioconcentrations of As and

Cd by Scylla paramamosain. The results showed that significant positive correlations were observed between the

concentration of As, Cd in the studied tissues (muscles, hepatopancreas and gills) and the accumulation time or the

exposure concentration of heavy metals. The concentrations of As or Cd in different tissues were hepatopancreas >

gills > muscles. The bioaccumulation of Cd was much higher than that of As in Scylla paramamosain. The bioaccu-

mulation process of As and Cd by Scylla paramamosain agrees with the two-compartment kinetic model prediction.

Keywords: arsenic; cadmium; Scylla paramamosain; bioaccumulation kinetic
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Fig.2 As and Cd concentration of water in each experimental group (0 ~30 d)
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JErR Y BCF 4 603.8, & B As Fll Cd FE 8L/ 1
X2 AN E A R Y E A e L
1) 4 2R O X 3 /0N AL 7 8 45 2l 20 25 B 0
As Fl Cd W) k, {HTC 3% 22 5 (P>0.05), A=W ikxs
Cd W EHERE TSR T As thre HoAlAE 4 R 88 S0 00 rh
K, 44U (Ostrea gigas Thunberg) X} # 4 J& As Fll
Cd 7EAN[RI 22221 1) BCF 4351}y 48.98 ~ 56.67
F1880.6 ~986.3 , FHAAT WX} Cd Fe I H B 5 1) 7 4
e S1B¥ ) WLl (Scapharca broughtonii) 1% As %% % Ht
JEH 30 pg L7 Al Cd BBV E R 5 pg- L7 B 15 2]
i BCF 435124 38.97 H1 1 566.80 , ] Cd 1 & L fiE
T F As® ) FA I E XS Cd RILH L As B0

F1 BABFTERXAABREXNTEIRE As ¥ Cd WEMEETNFSH

Table 1 The kinetic parameters of bioconcentration of As and Cd by different tissues and organs of
Scylla paramamosain in the different concentration of As and Cd
F4E HARE RFEWRE(ng L™ Camax
. g L) k k BCF b T,p/d
Heavy metal Tissues and organs Exposure concentration/(pg+L™") Amg-kg™")
5 / / / / /
LA
20 2.605 005574 46.73 0935 12 44
Muscle
100 1902 0.07264 26.18 2618 9542
5 9611 0.06074 1582 0.791 1141
JHF e
As 20 1138 007434 153.1 3.061 9324
Hepatopancreas
100 11.09 009347 118.7 1187 7416
5 4613 0.04829 95.53 0478 1435
i
Gill 20 3.260 0.04746 68.69 1374 1461
111S
100 3.934 0.08439 46.61 4.661 8214
1 1939 003613 53.66 0.054 19.19
LA
5 2730 0.1045 26.12 0.131 6.630
Muscle
50 0.8821 0.09545 9241 0462 7262
] 1 1828 006334 2 886 2.886 1094
JHF e
cd 5 1424 0.08190 1738 8.692 8463
Hepatopancreas
50 4598 0.06146 748.0 3740 1128
1 2148 008518 2522 0252 8.137
i
5 37.12 006148 603.8 3.019 1127
Gills
50 25.83 009176 281 4 1407 7.554

Tk RN R, ke TR B AR AL, BCF FR AR & A R AL, ¢ 278 2 6 R0 S HIE P A I AR W IR TR G e KRR B E, T,
AR P I T R R — 2 BT BRI ]
Note: k; stands for uptake rate constant; k, stands for bioelimination rate constant; BCF stands for bioconcentration factor; ¢y, stands for maximum

bioaccumulation concentration at equilibrium; 7}, stands for biological half-lives.
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F2 WANEBEZELAFEN As T Cd EMEENH N EZEBNBERERT
Table 2 Goodness of fit test of two-compartment kinetic model applied in the As and Cd bioaccumulation

in the different tissues and organs of Scylla paramamosain

- ; P{E P value
HEJE HAE RBEWE (pg-L") — i —
, _ r FH% BOXS ¢ K
Heavy metal Tissues and organs Exposure concentration/(g-L™") .
F-test Paired t-test
5 / / /
LA
20 0.8848 <0.05 0.14
Muscle
100 09576 <0.05 0.11
5 09175 <0.05 0.79
ST IeAR
As 20 0.9849 <0.05 0.79
Hepatopancreas
100 0.9444 <0.05 0.13
5 0.9581 <0.05 030
BN
20 09077 <0.05 042
Gills
100 09761 <0.05 031
1 09234 <0.05 242
JULPY
5 0.9558 <0.05 028
Muscle
50 09727 <0.05 031
) 1 0.9008 <0.05 133
JHF AR
Cd 5 09296 <0.05 1.00
Hepatopancreas
50 09148 <0.05 1.16
1 09712 <0.05 045
L
. 5 09667 <0.05 031
Gills
50 0.9280 <0.05 121

TP FRAHRREL

Note: 7* stands for correlation coefficient.

HIEHERE T, TRER Cd 2L cd(EA ALY
&, MT 2 —fE SHdn &R sEA, KEH
FXF A & R B U £ 8 B T HA R i R
J1, B SRR AR R (CA( )45 &, X ] LU
YU AS sz B, X P s A RN EBAEAE T AR
(4RI R iz 3 R

As Fl Cd 7ERLICH 8 45 HSU88 B 1Y BCF 28
MRS ERAE | B BCF Fifi 7K AH %% 55 1€ B A 33 i v
WD AN A R ) S O T 4
JE T A AR R R AR R R R AR At T A
X 4 A 1 E AR RE 1P, R, FE SRR AR
JEE TR R AL R R P G VR BRI, AR R
TR KW TE 48 |, T4 8 52 KA [ A P AR
TR, I &k >k, 2ot —Biit Rl & e, B0 &
X} B 4 A MRS R T RIS AR B i
W/ SRR 2 A R T 2%, & 42
Wt F V2%, [FIE, 385 KA 4 Ja v 8 B fin 2230 40l
T Y RSO0 AL, PR, i R R VR B T AR
eS8 TAR BB E A K I IR T LT Y

BCF LUy T 19 BCF {E (R, A R BLALt 7E 55
NG DL (Perna viridis)®" | = P42 T % (Portunus tritu-
berculatus)™™ F1 #5 fL 53 U (Azumapecten farreri)® %
EEENEEM LM, WA, B EYIXN A
PG G R [a] e FUA T 25 ) 09 A= 1) o 46 rh At
MG, B — o 8 PR AR SO TR [k
FE As I Cd 7E4U O B P iy & A 5 B IURAIE sl ik
XAEB) ) F B AAR 2] T AT S5 1 BCF | ¢y
T, WS £ N #S8a, E—P et T H 4
RT3 A A W A% 3 A& BURRIE T 5T

BIEEE N ¥ AKS1983—), B, 1+, AR R, £ 25
RIEGAKEEDFPIRFFA LT LR PR ELEH S
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