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3 T B2 L 25 ¥ 7£ o E X 4R (Fenneropenaeus
chinensis)f& R HIZ5 R 3h J1 Z454E

ZhxE FEE? F @Y % 4
(1 KHEMGRERSA = 5k A KHE 1160235 2. Al VU AT HFLE A T 0 90 B 5
KRR B B K P BIGORE 18 2660715 3. WMENGERERSAERE 5 266003)

WE KA EEEFRT 3 Fak i 2044 o B IR 0y 25 R 30 h FARAE, 3X 3
A i 25 7 Ay L 3 e — e (SM2) L A v vE (SD) KB R X AL e (SMID), SRR HA T, ]
X EF B SR FE AR A (24.642.4)C, BRI R 3 M EERE K G A EH O 100 mgkg, FRE R, 3 M
BERGYETENTERANDGEHIEAFE - RRR - ETHEA, SM2 WEEHFHF5
# Tinp. AUC, Vd, CL. Tuax. Coax 2051 4 25.812 h, 34.066 mg/L-h, 94.553 L/kg. 2.608 L/h-kg.
2h.1.07 mg/L; SD # % E 25 ¥ 55 Tipp. AUC, VA, CL Tonax+ Conax 2 5| 7 46.446 h, 45.39 mg/L-h,
97.207 L/kg. 1.504 L/h-kg, 1h, 1.17 mg/L; SMD & £ E 25 %53 Ti5. AUC, Vd, CL. Tpax.
Cinax 251 41 66.296 h, 65.917 mg/L-h. 40.015 L/kg. 0.763 L/h-kg. 2h. 2.00 mg/L, % &% %, SMD
A F E IR AT SM2. SD E )Tz 5 Bl AR R Y SM2 8 IR AE S B A, SD k%, SMD
MR R R K 3R EGYEFEXTEN 72 h 49 %K E SMD &, SD Kz, SM2
1%; F SMD Zi47& R R &%, SD k=, SM2 254 h =&, Frol o3 Az 254y 72 h
HE T E R SMD % & %, SD Kz, SM2 & & >, SMD 7 E XA R A 28 E AndF A,
EAERFERRARFEERFHMEZNRT, thikix 3 e X G e 49 Rutsh 4 F4¢
fE, ¥ i EEF SMD,

KA B W BRI BROT WA, PEXI; BRI F

FESES S912  X#kERIRES A XEHES  2095-9869(2015)02-0113-05

BN 25 S Ra 25 9, 5 T b R Y
PGB « KWK TIRYT A0 2 25 25 5 (il
YR HE T 21, AN R IS 24 22 8] ) 7 A AN ) A
f938 X it 257 (Naisbitt et al, 2001). 3 [E FDA . X &
IR HE B U R i N 2 Y R KR B BR
<0.1 mg/kg (F5a%, 2011; JAFEELE, 2002), HAN
AR d . BHET, ©F i iE B PO Ok e
(Sulfamethoxazole, SMZ) (J5 55 {655, 2005) . i fi 6] FF

% % E (Sulphamonomethoxine, SMM) (Z= & = 45,
2006)7E H FE X ERA A B 254880 T3 2T, HaE RN
RIS 2. TR SEPRAE P, AR 24
THEG 2, W H mEIE(SM2) . S IE(SD) L i i
X AU IE (SMID)IX 3 Fft 25 Wy LT H 4832 o A B
AT RENS T ff e Th EI XTEMA P X 3 Pk 224
YIRS 1R, AR A ERLG I A fd ]
PEALFLS AR
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1 HR5HE
1.1 Kz

AWFFET 20124E8 A3 H-9 A 6 HIEILER A
BTl 42 K 7= 3R T AT A B ) 58 %, S50 r F o
XPUREE RS IR . B EAE . RN S, PR E
R (6£0.5) g, FRFIAME KRN (24.6£2.4)C, EhEER
29, pH & 7.9+0.1, SCEGHTAINFE, o EXF R Py
KSR N O e 2 sk 88, R, M Hk
K 273, BN ERERISY B A TR . SEE R
IR A T AL, AR o A R e A 2 YR
(AR, 3 2 T B A5 B T v A R A R R R
ARE 20 g FCA R, o8 24 T Bl A ik
KEYTFEE 25 min, HRFEAKYE CHrémita 2 FHt) it
AR PR 100 mg/kg; HURERT R ZYH S 25 min
YER 0 BEFFERITEY, 4300 T 0.083, 0.5, 1. 2. 4. 6.
8. 12, 16, 24, 32, 48, 60, 72 h FHF eI
L 2841l B v 6 IR R R Y 1 mil S A
B rb R B I, AN B S R 10 2 v R
IR, R U B AR B T =20 CUKFR PR AT

1.2 Z@5iH

SM2 bR (4l =99%), SD Frifi i (4 =
98.5%), SMD Fr i i (4 i =99.3%), Sigma (St. Louis,
MO, USA)YAFIEF=, ZME(Merck ], mifal), 1F
CE(CNW A F], fagikal)ss,

1.3 SEIG{UEE

Agilent1100 HYZ R0 AR 5L ; HF: Agilent
TC-C18(4.6 mmx250 mm, SRR 5 um); #:ik: 30°C;
T : 1 ml/min; #EAE R : 20 pl; SAMGIIZR I 270 nm;
WshH: 2. 0.017 mol/L MR 2% thifi=30:70(V:V).

1.4 FmibiE

MAEFE T2 T HARMREREAEE 0.4 ml
T 1L5ml .08, A 1 ml ZIEE 1%21R), iRiE
PR3% 2% 5000 r/min ¥77% 5 min J5##+E 30 min, 8000 r/min
P BB 20 min, BRI T 10 ml .04, T40°C
TR IA T RS, 0.4 ml WshAG MR, A
1 ml IEC R ERENT, IR HE, 5000 ml Z.0> 1 min
Ja 7 LEBR, T EWAARH 0.22 um B RLFLIE T 3E
T U8 G B AR TEA T R OB L K (Gili et al, 2012;
Samanidou et al, 2008; De Smet et al, 1985),

1.5 IREMZHFE&Z

3 FREL SM2 . SD & SMD #RifE 4% 0.01 g, JH

i& & NaOH i, S8 J5 W s AE 245 2 100 ml, Ak,
100 pg/ml BRI, FARUH R SIAER B 50.00.
10.00, 5.00, 2.00, 1.00, 0.50, 0.20, 0.10. 0.05,
0.02. 0.01 pg/ml MFRIESEW, 75N 4 iz H
HAUR FRE AL E T AL B R4 T HPLC %2, LA
WM AL bR, TR R A AR AR bR i £, AT
BUESHT, 50K H R0 5 AR R G R 4L

1.6 MERS5EEE

Bro.r, 1. 10 pg/ml 3 MEKEEKF-HY SM2, SD
S SMD FRifEW4S 1 ml, A 1 ml &S, BASHREE
A 3 AT, R A 7 AR B S AT
HPLC #6042 FRA XTI (%) =(SE 0 24
Yy B R 25 W ) < 100% o

W FIRRE ST — RN S A 5 OMi%E2E 5 d
B R TE — U, THIAL 3 AU 7K V- AH 7 e T AR ) 728
5 REU(CVY%), VI AR S0 7 VA RS 2

2 #R

21 HMEEIFFE. BXRHREUR

3 P e S 2 0 e e L3 1L RS % R LR 2,
M 1, £ 2 Pl AE H, SM2 78 ML 0 [EeR
77.57%-88.93%Z 1], H PIH % FE 7(3.98+1.96)%,
HIRDKS %58 (5.3720.68)%; SD 7E ML H A [ iR
1 81.17%—87.79%Z [, H PIKE % M (2.74+0.73)%,
FI 11K %5 1 4(3.3140.99)% ; SMD 75 Ifil ¥ 114 1] fig %
H79.89%—91.15%2[0), H PIAE % B R (4.54+2.11)%,
H (1A 25 5 R (6.82+1.53)% 0 ASHIF 5T 7 32 1A S5 AE ARG T
FR A 0.001 mg/kg, FF&2590 M 2K,

F 1 3 FhEERRE YA [ =R

Tab.1 The recovery of SM2, SD and SMD
e [ 2 Recovery(%)
Concentration (pg/ml) SM2 SD SMD
10 77.57+£3.14 81.17+6.34 79.89+2.41
1 88.93+£5.17 87.79+4.18 88.96+4.45
0.1 87.79+£1.98 85.94+4.41 91.1543.61

R2 SHMEBREAVMHBEE
Tab.2 The precision of of SM2, SD and SMD
5 25 i Precision SM2 SD SMD
H ks B
Intra-day precision
H [ 4G 5 B2

Inter-day precision

3.98+1.96 2.74+0.73 4.54%2.11

5.371£0.68 3.31+0.99 6.82+1.53
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2.2 3 THEERREAWMZ - &

W1, B 2. |3 AR R, 3 RS
A r XTI I R 24 vk R AR A 1 AR B3 Dy
S T E BR R, SRJE R ETRREAC. LT,
SM2 7E 2 h ik 24k B IEAA 1.07 mg/L, 72 h ¥
k5 0.09 mg/L. & 2 WA, SD7E 1 h #ik 2Pk
JEWE(H 1.17 mg/L,72 h BFFEAKE] 0.19 mg/L. H& 3
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Fig.1 The hemolymph concentration-time course of
SM2 of F. chinensis
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Fig.2 The hemolymph concentration-time course of
SD in F. chinensis
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Fig.3 The hemolymph concentration-time course of
SMD in F. chinensis

A, SMD £ 2 h kB YVREIEE 2 mg/L, 72 h
A S 0.49 mg/L.,

2.3 FBEREHYETENHARNHARINESE

K DAS 2.1.1 253h~# 3 0F X 25 - s A7
*ﬁ’ <H‘%:3\£g§ﬁ T1/2[3\ AUC\ TmaX\ CmaX\ Vd\ CLO

3 it

MF 3 FHH, MR 100 mgkg SM2 2 h )5,
Xof M 1L 24 R B TR B A v L, IR AT W B T5 4R 4,
1986) . KZZ 6T (K EE, 2010) , SRARFN E I 5, 2010)
K tifh (YU RE 4, 2010)/4 P i 24 ¥R 32 35 38 o AL 174
[E5r5%10 4. 4. 8. 8h, FAR 100 mg/kg SMD 2 h )5,
R[] GT B i 24 v B RS B B, TAE B (R R A,
1982) & P it 24 9k 52 38 3 e KAB S TE) A 3 he TR
100 mg/kg SD 1 h Ji5, HrERFHE il 24 ¥ B 8 3 e v
i IR 200 mg/kg SD B (B E ML, 2002)14
M2 B R R B T 5 6 h, IR 300 mg/kg SD
F1%) D 4088 i B O 45, 201 1) PR 1 2 38 ik 31 e K
ETF 21 h, ARy I 24 B A sk e s ] 55 R 25 391 G
X, SR R R Ka FIH 6 3R 5 Ke A6,
CHEI 5 v D6 1 IRAR )57 5 100 mg/kg SD e,
X5 7RI X P 5 o ) L 25 YR R ) 3k e B ) AT 8K B K T
HEXTER . 25 BRTIR, 3 RS 2 W TE e 2 s
A PN B W, W OssCR  H B I SE R
REH X,

L5 AE RN B o A O ()2 B ) R
ARV AR, B3R 3 nIAHT, SM2 TR 3k
WA A 25N 94.553 Likg, SD 7E MK ZE AT A 258
97.207 L/kg, SMD TE M A M43 A1 2580 40.015 L/kg,
filt SM2 il SD 7E H1 [E X AR Y 3 A5 9T 12 R EEAH Y
1 SMD 7 Ht = X R4 Py 230 A5 F SM2. SD B3z,

5 BRAR T (T o) 2 1 1 25 W) 7E R Fh 5l )
A PN B R — AN [ AL Rz A AR
BB AR, S 2R A SR TG (T 4T,
2000). SM2 7E 1 [ X R4 P I 9 B A 2 1
Ti2p 4 25.812 h, SD WHBERARE 2 T2 77 46.446 h,
SMD I IHBRAHE R/ T 7 66.296 ho HEE 3 Fh2)
YIS AEE 28 . SM2 < SD < SMD, WFFt4s R
B, 7E EXTER R SM2 THBREEEE fetlt, THBRAH
WA, SDIRZ, SMD &2, ML ENRK.
(] —Fofr 245 4 A6 AN ] 0% S0 900 A PN 680 30 I A~ s B 2 A
[ Ry, e I Sh P A o i) T Bl R A e, i A AR iR B
YR PN AT 85 O B S U 2% (1 516 SR 5, 2005)  SM2
ERILANEF . BILFE@E KM, 2001), EHPG
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®3 IMBRAEMBRTHAHNFESY
Tab.3 The main pharmacokinetic parameters of
SM2, SD and SMD

2% Parameters SM2 SD SMD
A (pg/ml) 0.995 0.427 1.737
a (h) 0.027 0.015 0.131
B (pug/ml) 0.077 0.610 1.098
B M) 0.027 0.015 0.010
T2 (h) 25.812 46.446 66.296
Vvd (L/kg) 94.553 97.207 40.015
CL (L/h-kg) 2.608 1.504 0.763
AUC (mg/L-h) 34.066 45.39 65.917
Tiax (h) 2 1 2
Cinax (mg/L) 1.07 1.17 2

W A MR EIE; o ARG B
A IR 5 B: 225 BRI 25 ) 2 00— S B % 3
B Tinp: THERABPEES; vd: BUMAMHAE; CL: Z99H
R BR P B TE R 3 AUC: I 24 ¥ B - B [ i 26 F A T
B Toax: ISWERSI] 3 Cogy: KIS

Note: A: Zero-time blood drug concentration intercept; o

Slopes of distribution phase; B: Zero-time blood drug
concentration; f: Slopes of elimination phase; T,
Elimination half-life; Vd: Apparent distribution volume; CL:
Body clearance of the drug; AUC: Area under concentration
time curve; T, Peak time; C,,,: Peak concentration

(B F5 AR5, 1986). FE(WRALARAE, 1988)5F 14 P i i 3¢
TH B3R 2 0 10 2 T A S R T O A I 5 9 I A
W 25.812 ho SD EARILANEF(TERSE, 1985).
(W45, 1987) . SROAPEFESE, 1993) . H 4
(FRAHBAAE, 1983)45 1A P 114 1L 35 35 B AH > 5 9 35
AR5 F G A A 0l 3% T B A > 3 1) 46.446 h, SMD
TES (R CBEAE, 1982, 22045, 1983). (= EHE,
1990). ¥4, K4, FAMTILFECSEEE, 1987)5%
A PN 1 52 3 I A 21 5 B 38 S T A 5 v G R £
ML A2 66.296 h, 45 BFrk, 3 Rk
2517 b EDRH AR Y 9 I B R B R TR S W 9218 45
BN, 3 Pl e 25 W AE AR L I B A 2 2 1
(4 /N BT R 3 1 245 3550 6 T 1 00 55 7 v X R A
I8 AR A

HR 5 3 [ T2 35 £ il i 2 5% B PR e BoRIT 45 &
AR LE R, FIH A t=In(Cy/ MRLY/K 115 AT 44,
3 Folvlish iz 25 24 0 A v R X R I 3 P R B, AR S
MIRFES 72 h, BRIKEIRE R AT AR HENYS5070-
2002) KL AE , B R B R I 24 1Y B R Bk R PR i
(MRL)}<0.1 mg/kg, Fritalsslh: SM2 #2512
d, SD % 22.d, 1 SMD NIFEEE 20 d.

72 3 i) AUC FRERZGFE 0-72 h s, B

0-72 h W Zj-BF 4 TR . SM2 7 Hf [ X I Iy v
i) AUC 4 34.066 mg/L-h,SD [ AUC 4 45.39 mg/L-h,
SMD i AUC 4 65.917 mg/L-h, [l 3 Rzt e b
HMAP 72 h 258k . SM2 < SD < SMD; SM2 FiiE
B3 CL 4 2.068 L/h-kg, SD i Bk CL 4 1.504 L/h-kg,
SMD YT ER3 CL 24 0.763 L/h-kg, Bl 3 Rl JHe 24 1
FRE A SM2>SD > SMD; XK A 3 F2hiy i) 74 b A
W Ty H: SM2<SD<SMD, £ Bk, Ml
3 Pl 24 72 h P9 AE P E T ERA ) SMD 5 B
SD Rz, SM2 5k /D,

WFIE 25 F R W, SMD 75 Hh [ X R 1A Py 43 A 45
SM2 J¢ SD By iz, HWm Bk, sk,
RN A, WOEE AN AT AR B 25w S
PR R IRTHR T, FeAX 3 PR IS 25 0 (0 25 A it
B JIFRE, IS SMD.

£ % X M
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Pharmacokinetics of Three Sulfa-Drugs in the Fenneropenaeus chinensis

LI Jinbao'?, CHANG Zhigiang®, LI Jian®", SUN Ming**

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023; 2. Key Laboratory of Sustainable
Developmentof Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071; 3. Fisheries College, Ocean University of China, Qingdao 266003)

Abstract To better understand the use of sulfa drugs in aquaculture, especially in the culture of
Fenneropenaeus chinensis, we studied the pharmacokinetics of three sulfa drugs in F chinensis using the
high performance liquid chromatography (HPLC). The three selected sulfa drugs were sulfadimidine
(SM2), sulfamethoxydiazine (SMD) and sulfadiazine (SD). The water temperature for the experiment
was (24.6+2.4)°C. Healthy shrimp received oral administration of the drugs at a dose of 100 mg/kg.
The results showed that the hemolymph concentration-time course of SM2, SMD and SD conformed to a
two-compartment open model with the first order absorption after oral administration. Major
pharmacokinetic parameters such as T;,p, AUC, Vd, CL, Tmax and Cmax were 25.812 h, 34.066
mg/L-h, 94.553 L/kg, 2.608 L/h-kg, 2 h, 1.07 mg/L respectively for SM2, and 46.446 h, 45.39 mg/L-h,
97.207 L/kg, 1.504 L/h-kg, 1 h, 1.17 mg/L for SD, and 66.296 h, 65.917 mg/L-h, 40.015 L/kg, 0.763
L/h-kg, 2 h, 2.00 mg/L for SMD. These suggested that SMD was more widely distributed and absorbed
than SM2 and SD in F. chinensis. The elimination half-life showed the order of SM2<SD<SMD. The
absorbed dose in 72 h had the order of SMD>SD>SM2. As for the drug clearance rate, SMD had the
fastest rate and SM2 had the slowest rate. Therefore in 72 hours after the oral administration, SMD had
the most residues and the SM2 had the least residues in F. chinensis. In another word, SMD had the
longest-lasting pesticide effect. Taking no account of other factors such as the cost and side effects, SMD
could be the most suitable sulfa drug according to its pharmacokinetic characteristics. The comparison of
the elimination half-life showed that SMD had the most enduring efficacy.

Key words SM2; SD; SMD; Fenneropenaeus chinensis; Pharmacokinetics
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