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Fig.1 Accumulation and elimination curves of
SEM in C. farreri adductor at

different concentrations
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Fig.2 Accumulation and elimination curves of
SEM in C. farreri mantle and gill at

different concentrations
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Fig.3 Accumulation and elimination curves of
SEM in C. farreri digestive diverticula at

different concentrations
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SEM ST 2 A5 24 s SN E AR 5 T AL B #e 4%
PEMTRRARAR 22 A Ko B AT WL, R R T e AR
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A HZE ML > ShE AR > AL E 22, BIAE an e,
PR ZE WL 2 22 3o — B i [ f) v AL, S IR 5 i A
REFEMRZ 0.50 png/kg LLF o {HIEIH 1L H % KAk
IR 8 B e 2 e A T A, R R R T
DS SRAR BT, Ty % N B A 7 A Wl Jr LA A
PO A B R AL E e MAPE R . NIRE
A RERUE, B R P 52 UL LE £ AR DL P
G TR HE RS Y B™ F 0 T X SR B Y A AL A
DU, WA i — B 18], 78 375 v ) ¥ K B IR A O IE 7
— B IRFIa] % > a8 e iR 1) 75 G SR AR A ALY o
2.5 BEEPNFESHNELER

K DAS 2.0 59108 8 1 = 2 80T AR
JF , Ak PR S R AL DA N B 2 R R i -
(] BB, TR O 2 25 Uk A A6 L A DL s P4 1) 3 )
FER(FR2) .

F1 AARETHABRAZINSIEEMBE ELEENSERNEERERBERILE
Tab.1 Comparison of accumulation and elimination of SEM in adductor,
mantle and gill, digestive diverticula of C. farreri
L S B A W 1 i
EEL adductor mantle and gill digestive diverticula
index 1.0 5.0 20.0 1.0 5.0 20.0 1.0 5.0 20.0
pg/L pg/L - pg/L pg/L ug/L upg/L pg/L pg/L pg/L
WAHEEE /[ wg/ (kg - d) ] accumulation speed 0.55 4.89 8.49 0.75 5.98 12.30 1.10 6.69 18.93
R/ (ug/kg) biggest concentration 4.37  39.11 67.89 6.03  47.81 98.37 8.77 53.53 151.42
= 5 i K5 %L biggest accumulation times 4.37 7.82 3.39 6.03 9.56 4.92 8.77 10.71 7.57
BRI /[ wg/ (kg » d) ] elimination speed 0.36 0.93 1.48 0.50 1.13 2.11 0.69 1.25 3.23
5% 81/ (wg/kg) residue content 0 0 5.94 0 0.47 9.87 0.48 1.02 15.81
‘B HE T BR LE accumulation/elimination 1.53 5.26 5.74 1.50 5.29 5.83 1.59 5.35 5.86

http : // www. scxuebao. cn



3 3

TRV, 4 - G SR AT FL B DL D 1) 22 ) o 46 15 0 R ML 7

447

R2 HABRARNSERTBE HAEENEERNANREN N ESY

Tab.2 Pharmacokinetic parameters of SEM in adductor,mantle and gill, digestive diverticula of C. farreri

HR Cy/ 120/ 12/ K,/ T/ AUC(0 -t)/ Cra/ T/ Cop
tissue (pe/L) h h (1/h) h pg/(L-h)  (pg/kg) h L/ (h/kg)
_— 1.0 70. 161 79.304 2.947 0 735.401 4.37 192 0.001
Gl
5.0 56.57 159.961 0.019 0 14 273.578 39.11 192 0
adductor
20.0 54.149 310. 346 0.176 0 35 205. 608 67.89 192 0.001
5 1.0 45.163 71.866 0.02 0 1223.1 6.03 192 0.001
oy
l\ﬁﬂ%ﬁ'b‘ 5.0 185.137 195.945 0.013 0 18 454.189 47.81 192 0
mantle and gill
20.0 249.568 25 580. 069 0.01 0 50 500.432 98.37 192 0
. ) 1.0 88. 664 88.882 0.009 0 1 903.786 8.77 192 0
HILE %
. . . 5.0 130.453 160. 197 0.006 0 23 469.047 53.53 192 0
digestive diverticula
20.0 140.075 17 125.069 0.007 0 77 889.412  151.42 192 0

T 01100 25O ZE I 51,0 « 2590 B0 TR BRAE 2P 00 5 K, o — GOS0 0 205 T« I 5 AUC: 25 93RS — 1) 8] il 8 °F 1

Sal

4 C

max *

AR B B 5 A N IR TR 5 5 T - 0 SR B4 B0 I 65 Cp e - BRI B

Notes: 11, : absorption half-life; 7,5 : elimination half-life; K, : first-order rate constant for drug absorption; 7}, : lag time; AUC: area under

concentration-time curve;C,,, :the biggest concentration of the drug;T,

3 e

3.1 AUC(HYIRE - EMZ& TER

AUC( 25 & — mf [a] il 25 i A2) Sz e 24
itk AR 2 6 1 22 /0 JR A 6 25 W) 7E BT O AR
Wy 4% 2 4 B B W N B EE AR AR A AT ) g
TR (L 20.0 peg/L ), % 4441 H AUC
H i B T AL # [ 77 889. 412 pg/ (L -
h) | > 4MERFIEE] 50 500.432 wg/(L - h) ] >
FEL[35 205. 608 wg/(L « h) ;& 4141 AUC #
ZEARIE , UL AL ZUR TR, 6 2540 1 & FRBE 0 A T 22
Sl AL B DL T Ak X 25 A B Y & AR
1 WU 25 B R R oy B ARAE AL E 2, TS
PR 40 A7 B Ho A 1 2
3.2t (ZHYKEREERE)

1100 CE ) TR 5 2 50 300 ) i 245 W ok B T I
) — 24 JT 0% S 80, il 3 i A 5 AR A X 245 4 1Y
THERPRAE | e 5 245 Wy iF B o B2 5 R 2 Y B B4R
PR AE 5.0 wg/L 1 20.0 pg/L &M F 1, K
MR R A e L < THALE % < ShE AN SR, X AT
e TR E ERERIK HAERLA
I e PO B R 2R A o TTAE 1.0 pg/L 500 F,
fp R/MRIK A B R < P52 L < LB
e, PR AT BB B T AR B SRR T, A R R
B BR B AT AR B, T B i 0 AR AR R, P Ut
o TR o
3.3 FEALERBELR

ARG A AW BRI JE AT AL R DL A 2
rh S IR B G R B LR TR = A MR AR

max

:the time at highest peak of concentration;C, . :the overall clearance rate.

TLZETBR 8 d(1.0 wg/L) .14 d(5.0 pg/L) i
16 d(20.0 pe/L) J5, HFHL P E /B THET
50% LA 5 U B AT AL B DU X 28 3 IR L AT 5 11 HE
HRE ) o (B G S MR HE B S B R, B
LE TS PR R 0 25 o A% Al 2 b A SRR B R B
R R AE = W BE A5 F F (20,0 we/L) , BIHFR I
IS ZE AT, WAL E B AR B i (15. 81 pg/kg) 3
T L(S. 94 we/kg) | b & I FEE (9. 87
pg/kg) o XAIBES AL HAT B s HE BT, 5L
ZHATEA S A EREEESBREA KL,
3.4 HKHES

AT 7K 7™ il 5% B PR 2t o 6T 1k g 7 AR AR 13 4
SR Ak B PR A A M TSR R R R A K
i NSRS o AR DR AZ 3R G A R A S50 N M
AL DA R B0 0 5 e T B R 25 RS A A
B A R X — bR v, R AR SR
55 Km0 B ml EHE S IH BRI . 7E 1.0 pg/L W
B8 dJE, 412 d WK, UL E 2
A R SERAFAE (0. 48 we/kg) , (AT ARAR T 46
B, 225 5 A6 H 90 BR B, TR I K 3 B 40 ok
15 d;765.0 png/L R EE N , 442 d JHBR IR 5 L M
SEALH AR S £ A8 5 (0.47 pe/kg)
MTRHR, HeERR S5 1.02 pg/ke, &
HEAR I 4 ZR7E 1.0 g/ L ¥R BE 2600 T B9 T BRALEE
R 1) T AR ) S 3 A R O T B
FEH 50 d;7E 20.0 wg/L YR BET , 4 42 d BRI
B )e, M5 WL (5. 94 pe/kg) (HhE AR (9. 87
pe/kg) KA E % (15.81 pg/kg) A H LIk
FEAE, B e T B I, 25 A 20 BR 28 8 W R A1
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absorption and excretion of oxytetracycline in

Research on accumulation and elimination of semicarbazide in Chlamys farreri

XU Yingjiang'*, TIAN Xiuhui'*>, REN Chuanbo’, YU Zhaogiang’, GONG Xianghong'*,
LIU Huihui'?, LIU Yihao'?, LIU Yun®, ZHANG Xiuzhen'?, ZHANG Limin'*"
(1. Marine Fisheries Research Institute of Shandong Province ,Yantai 264006, China;
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Abstract: Accumulation and elimination of semicarbazide ( SEM ) in adductor, mantle and gill, digestive
diverticula of Chlamys farreri were studied using ultra performance liquid chromatogram tandem mass
spectrometry under laboratory conditions in this work. The Chlamys farreri was divided randomly, then
exposed to seawater containing 1.0 wg/L,5.0 pg/L and 20.0 pg/L SEM for 8 d at(14 +2)C. With the
increase of SEM concentration in seawater,the accumulation amount in three various tissues was increased.
The digestive diverticula has the maximum of the biggest concentration ( Cmax ) , average elimination speed
and the greatest accumulation ability of SEM. The accumulation capability was as follows: digestive
diverticula > mantle and gill > adductor; and the accumulation amount increased with the addition of SEM
concentration in seawater, presenting significantly positive correlation. SEM was accumulated mainly in
digestive diverticula and mantle and gill, and the content of SEM in adductor was relatively lower. The
elimination capability was as follows:adductor > mantle and gill > digestive diverticula;but the SEM content
in adductor could be reduced to less than 0.50 pg/kg after a period of purification at higher concentration.
DAS 2.0 pharmacokinetic parameter calculation program was used to process SEM content-time data and to
calculate the relevant pharmacokinetic parameters. The results indicated that area under concentration-time
curve( AUC) differed greatly in the three tissues and the tissues had different accumulation capability. For
example,in the concentration of 20. 0 pg/L, the content of SEM in adductor, mantle and gill, digestive
diverticula was 5.94 png/kg,9.87 pg/kg and 15. 81 pg/kg respectively after 42 d elimination experiment,
which were also much higher than the specified values. When C. farreri was bred in clean seawater ,the SEM
accumulated in the body was eliminated significantly. The excretion rate in adductor, mantle and gill,
digestive diverticula was 91.3% ,90.0% ,89.6% and gradually reduced. Under the experimental conditions,
when C. farreri was exposed to seawater containing 1.0 wg/L,5.0 pg/L and 20.0 wg/L SEM for 8 d at
(14 £2)C, it was recommended withdrawal period of 15 d,50 d and 70 d respectively. When the water
temperature was highter than the experimental conditions, the withdrawal period could be shortened; or
extended in lower water temperature. The accumulation and elimination curves of SEM in C. farreri provided
useful information for studying decontamination of seashells that have SEM contamination.

Key words: Chlamys farreri; semicarbazide (SEM ) ; accumulation; elimination; ultra performance liquid
chromatogram tandem mass spectrometry
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