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Pharmacokinetics of compound sulfamethoxazole in crucian carp

HAN Bing'*, YANG Hong-bo''* ,WANG Di',LLU Tong-yan'
(1 Heilongjiang River Fisheries Research Institute ,Chinese Academy of Fishery Sciences . Harbin, Heilongjiang 150070 ,China;
2 College of Fisheries and Life Science sShanghai Ocean University s Pudong ,Shanghai 201306 ,China)

Abstract: [Objective)] This paper studied the pharmacokinetics of compound sulfamethoxazole in cru-
cian carp (Carassius auratus) to provide theoretical basis for designing reasonable medication scheme.
[Method) After oral administration of compound sulfamethoxazole (100 g containing 8. 33 g SMZ and 1. 67
g TMP) suspension liquid with a dosage of 500 mg/kg to crucian carps with weight of (68.18+14.68) g,
plasma, muscle,liver and kidney samples were collected at 0. 25,0.5,0.75,1,1.5,2,4,6,8,12,24,36,48,
and 72 h,respectively. The samples were measured by high-performance liquid chromatography-ultraviolet
method (HPLC-UV) and the pharmacokinetic parameters were obtained by 3p97 software. [Result] The
pharmacokinetics of trimethoprim(TMP) in plasma,muscle,and kidney were in line with the two-compart-
ment open model with first-order absorption and the pharmacokinetics in liver was best described by one-
department open model with first-order absorption. The pharmacokinetics of sulfamethoxazole (SMZ) in
plasma, muscle,liver and kidney were best described by the two-compartment open model with first-order
absorption. [Conclusion] The two main components of compound sulfamethoxazole were well absorbed and
widely distributed. TMP was absorbed more rapidly and eliminated more slowly than SMZ.
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&5 fil B HOBE g ( Compound sulfamethox-
azole) X 44 52 75 it i W] 2% i Jig 2 245 ) ik g FY 1 e
(Sulfamethoxazole, SMZ) Fl fiff i 315 % 5 B & 7% g
(Trimethoprim, TMP)# 5 : 1 i & LIRS /5 A
RS T R ol T EA BUR S T IR RE )
P B R R R L 7 A O S O X e
o 200 TP e A RS S T TV L A A DI I R S
HA RAF IR IT R e AE K = 25 b A5 8] 7 )
Z AL

259 2548 3 1 2 (LA TR R 25 3l 27 W 58 J2 e
IR G 48 25 75 58 R 5 245 W dee A9 B0ORN L /b 3
RIVE TR B B Al . H AT B N AMUA B0 3T
TMP . SMZ TE7K 7= Sl 1 N 1) 245 21 2% 4 56 808
177 B BAE R — R 5 259 TR A O R
Jr SMZ 2§ B W4 15K 7 30 90 1 4 1025 302 {3
AR AR RN G B S 3R
[ F2 SRR FRFE A 22— HET R WA T SMZ A
FOAA P 1 245 3l 22 WF 5 i PRI T 1 48 i 24 e Y
SR FE SRR RS N . it A X
J5 SMZ 7 it {4 P 1Y) 25 2 22 R AR R AT T RS B AE
Shy il e A 8 3R B T B IR T R 2 2 O SR A
PSR
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1.1 # #
1.1.1 K&z A4 i 2 Ie 7K 7= 58 B g 24

T 06 5 b 4R L L AT B (68, 18414, 68) g/, A
0 7E B S8 PR KGR IS PR 5 7 d A R A
HrEaiimel, 2 J5 AT E A0 . F 20 E R
B RS L KR (20+0.5) C,

1.1.2 #H& 5% TMP b5 (TMP & &
99.5% . #t 5. 10121), SMZ ¥5 #fE & (SMZ & &
99.5% ,#t%.10405) ., E Dr. Ehrenstorfer 2] ;
5 )7 SMZ ¥ (100 g £ SMZ 8. 33 g, TMP 1. 67 g,
f1t+5:20120506) , b 5 FEHIK = m BT AR A R A ] 5
TAEME (AL R REEK R AR A BRA A s O
(HPLC) . 7k . (HPLC) , iE & %% (HPLC) , f# [
Merk A 7],

11,3 A& & #42 U-3000 75 &40 AH 35
Thermo 723 7 ; 3K15 & .0 #l, Sigma /2 7 ; FJ200-S
RS, DA R T-214 ML F R OF, 3§
Z R A R G A R A A s MD200-2 AR A, Bt N
B EA AR A PR A ] .

%43 %
1.2/ &
1.2.1 ##huxxAMHeLE LI 500 mg/kg 15

L 4% 8 mL/kg AR T X A Bk O B R VR R N
62.5 g/L MK 7 SMZ iR B, 3 T4 25
0.25,0.5,0.75,1,1.5,2,4,6,8,12,24,36,48 FI 72
h R4 6 i a1y I (0. 3 %0 AT K A BTt o 25 0
IO B WL A ZURE L S S R T — 20
Cuksad &M .

1.2.2 #AEwm&e%d  MEMHKIE TMP Hl SMZ
4% 0.004 g, % T 20 mL s (VL) = V(1%
LTREEWD = V(0. 4% LR T =20 ¢ 40 = 40)
HL L AL 200 pg/mL MARAERE 2. T 4 C KA
HRE G DR AE o 5 FH B YA 30 R R R i i e BT v
) o 7 3 YRR

HER AL B TMP F SMZ F5 1Al 45 W 1< UK i B
i 100.50,10,5,1,0.5,0.1,0. 05 pg/mL ffsiE T
YEW . 3 0. 22 pm A HLAR U8 B /5 . 47 HPLC-UV
38T . LA HPLC-UV W B LA b5 () L LG9
Jo s TR B SRy A AR bR (o) 2 o) b o il 4L SR TmT I O AR
A X R, HPLC-UV . 3% B iy Waters
Spherisorb ODS2-Cy # (4. 6 mm X250 mm,5 pm) ,
W 30 CLisht VL) = VA% LRIERD ¢
V. 4% FREEVEW) = 20 40 = 40, W 1. 0
mL/min, FEFEG 20 p L, AN B 270 nm,
1.2.3 DRy & AN E Bl 2s (42
0.2 mL, LA VB A HC L @ L 4rlEsim 1,2,
10 pg/mL % TMP 1 5,10,50 png/mL # SMZ F5ifE
5 25 AR N bR VR R EAR FR R 1 mL, B Fh 2 4L
B FR WA I BT R R R 3 AP AT AL WHE 10
min, 3R G ET AL B 5 VA A B L 54T HPLC-UV 4
Br. e BT ST R

] g 28 = SN 245 ) Joit o vk B /S B 24 ) o o vk
X 100%,

H £ FE S AE IR — K PN 43 500 S 3 R g vkl
[P 4 hs 78 1 RN 43 000 3 W, Bk alkg 1 d. it
SRS ) JOT S A B R R T R X A A g 22 1B
H AT H DR 2% % .

1.2.4 #&# HPLC-UV 547 (DI B ILA
HAFER AL, HEFIFRIR 1 ¢ HZT 50 mL &0
B inA 4 mL &%, 15 000 r/min 43 30 s,
3 mL & W Le i e 713k 30 s, & IF S IO T
iR 50 mL B.LO0E P, ¥R 2 min, 8 000 r/min &5.0>
5 min, WA FHW T 15 mL 508, IRk
B 4 mL & e E G IR 2 min, 8 000
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r/min B0 5 min, §IF FIEWR T LR 15 mL 2.0 %8
hLOEEIOPER TR OB EA 3 BRI 15 mL
OB T 40 CTAAMR T 5E M 1 mL Jish i
fi#t M A 1 mL IECBERR AR . #% %% 2 min,5 000 r/min
B0 3 min, FEWGE 0. 22 pm A WU BE 5 . 47
HPLC-UV 43 #r, 158 SMZ il TMP £ # ta fif 5
JUUPA 20 4 i 5 e A 24 It 2 R AT 24 B2 )
Br.

() I A AL EE . 72— 20 C uKkAE b B i
T ERT HAMEERES R 200 pL T
2mL 08T REMA L mL HEE, &Y 2 min,
10 000 r/min &0 5 min, WH F T 10 mL &0 %
o BIARRE T INA 1 mL R R R EG R 2
min,10 000 r/min &.0 5 min, &3 FHE®R T LA
10 mL B0 HE AP TR 1k, ¥&A 3 it
BOBAY 10 mL B0 T 40 CRAAR T 5kiEH 1
mL AR W % A 1 mL GE G EBR R R 5 2
min,8 000 r/min #.0> 3 min, F)2#iT 0.22 pm A
PLAH 38 B )5 . 9847 HPLC-UV 434, i1 5 SMZ Al
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Table 1 Recovery of TMP and SMZ in four tissues of crucian carp
3 % /0 % /0 % /0 I % /0

2 TS/ Cpg » mL0) Rﬂgc/jzvfr[;] 1?;112:1 ggc@vfr;fu iLllq& jL;/sﬁe I?Icfvlfrqy&if l/ivzr Ref(?:ellr_'i/qﬁilnii/dfey
1 78.90 73.04 75.33 74.74
TMP 2 80. 78 72.61 75.94 73.30
10 76. 21 76.32 73.05 71.32
5 93.49 90. 53 88. 22 90. 85
SMZ 10 92.77 89.91 87.70 91. 04
50 89.91 86. 37 84. 39 87.41
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16 P B A AR} 4 2 2 4 CH SR B2 O
2.3 EFSMZESGHEANNGRBEEETENR  REFEMKE 0. 103 pg/g. )5 W — 4 K7 78 KK

Pl 3. 4 53502 TMP Fil SMZ A il o 4 Py 1
ik, & 3 AT LLAR L i S R E BE o TMP
SRR R eI 4 b P O T LB R E
MELE 2505 6 ho iFREH TMP & sk 755 9 35 5
WE{H 3. 688 pg/g. i T HAB A 45255 8 h X

S I UL RN R TMP & B BIEA 255 4,
6.4 h ik B W fE, W H 2> ) 4 1. 215 pg/mL A
1.021,1.554 pg/g. )5 TMP 1 3 Fhdl 41 i & &
R A FE 45 2505 72 b 3 LPAL D A
TMP & #4354 0. 281 pg/mL Hl 0. 085,0. 048,
0.103 pg/g.
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Fig. 3 Concentrations of TMP in four tissues of crucian carp
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SMZ By & &7 72 h NI B 2 ASE1E L 5 1 0E7E I
HUPRL R B B R ] A3 0 R 45 2 )R
4,4,1.5 F1 6 h, {4 5 F 3. 888 pg/mL Al

2.336,2.546,2. 391 pg/gs 5 2 Wk B0 ) 0] 24
TELS 255 24 ho WM 43 50k 1. 927 pg/mL Ml 2. 124,
2.237,2.585 pg/gs R4 255 72 h, SMZ TE 1L 3 L
PR JHF BB R v 0 5 0 I R & 0. 098 pg/mL Al
0.047,0.029,0. 088 pg/g.
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Fig. 4 Concentrations of SMZ in four tissues of crucian carp
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Table 2 Pharmacokinetic parameters of TMP and SMZ in crucian carp

BH TMP SMZ
o [TEz LA T e [TE WA I W
Plasma Muscle Liver Kidney Plasma Muscle Liver Kidney

A/(mg+ L") 2. 880 1.612 0.107 4.791 5. 446 2.297 0. 696 1.982
a/h™! 0. 307 0.161 — 0. 194 0.138 0.142 0.051 0.119
B/(mg+ L1 0.554 0. 069 - 0.199 0.622 1. 104 0. 480 5.760
/3/1'171 0.025 0. 005 — 0. 004 0.026 0.041 0. 046 0. 056
ka/h™! 0. 647 0.342 0. 876 0. 350 0. 286 0. 154 0.109 0.114
TL/h 0.017 0.215 0.123 0.017 0.126 0.017 0. 050 0.017
Ti/2./h 2.257 4.307 — 3.570 5.012 4. 875 13.550 5.821
Th/2e/h 27.328 138. 330 — 177.827 26.909 16. 802 15.158 12. 269
T1/21./h 1.071 2.022 0.792 1.982 2.420 4.500 6. 386 6.089
Ky /h™! 0.099 0.016 — 0.020 0. 045 0.124 0.048 0.121
Kio/h™! 0.079 0. 049 — 0.038 0. 080 0.047 0. 049 0.056
Ki;/h™! 0.155 0. 100 — 0. 140 0. 040 0.012 0. 000 2 0.001
AUC/(mg =+ L' «h™1) 25.875 18. 834 8. 780 61.351 42.375 20. 833 13.258 50. 590
CLy/(L+kg™ ' +h™ 1) 0. 245 0. 443 - 0.136 0.983 1.999 3,142 0.823
Trax/h 2.603 4. 346 4. 964 4.043 5.414 10.763 13. 391 12.223
Crax 1. 176 0. 490 0.100 1. 167 1. 831 0. 557 0. 336 1.424
(V/F)/(L+kg™ 1) 3.105 9. 045 78.984 3.587 12. 308 42. 287 64.536 14. 821

TE < AL S0 A7 A B0 22 I AR 5 o 200 A1 T 300 K55 B B A A 5 6T A 5 . 91 AR 3 R s ke, 245 ) W WA S 8 5 TL. HE O 1) 5 Ty o 0 A AH
B Trop. W BRAE I 3 Trowe. USR5 Koo 259 AR 30 2 B b R 28 10 — G056 58 3045 Koo 259 1 v e 22 10 3 B3 3 ¢
Kz, 254 A b Je = 8 5 0 5 09— % 8 A AUC, 250 i 22 R BV I B CL o ARBUN STH BR 35 T 35 WE I 8] 5 Crna. WV E CiIL 3K P
Conax B2 mg/ Lo LA T HEANE BE ' Coax B4 me/ke) 5 V/F o KM AR

Note:A. Zero-time intercept of a distribution phase;a. Distribution rate constant; B. Zero-time intercept of a elimination phase;g. Elimina-

tion rate constant;ka. Drug absorption rate constant; TL. Lag time; T /2,. Distribution half-life; T /55. Elimination half-life; T /2,. Ab-

sorption half-life; K. Rate constant of drug from peripheral compartment to central compartment transporter; K. Rate constant of

drug elimination from the central compartment; K;2. Rate constant of drug from central compartment to the peripheral compartment

transporter; AUC. Area under concentration-time curve; CL (. Total volume rate of elimination; Tp.x. Time to peak; Cpa.x. Peak con-

centration(unit of Cy,y in plasma was mg/L while in muscle.liver,and kidney was mg/kg) ;V/F(c). Apparent volume of distribution.

3 1

ARG b, SMZ FE il fa 4 Fh 4l 21 h (1) 245 8l 4 3
FFG— GO I — & JF OB R i TMP 76 JF JE v i
B2 — W — FE OB L A 13 L
B I B 24 Bl 2 A — PO M R OB Y A
S5 B MM TMP 75 [F] Fffa R [R) 20 23 b 19 25 8h 2447 0
AEWKAT, XA eSS TMP (135 5 T 55 # 1L
PEBA C

R, RMW P MAERV/FOoERT 1.0
L/kg W) R 5 ER N A6 2. Al
TMP 1 SMZ 7 i 3% WL JHIE B e 9 V/F
543 9 A 3. 105, 9. 045, 78.984, 3. 587 L/kg #i
12.308,42. 287, 64. 536, 14. 821 L/kg, F B TMP
M SMZ fE i A N T2 0 . Xl TMP 5
SMZ ) T, F1 T 0 01 LA 3, TMP W 0 HE SMZ
PSR BRI LR 8 . L 500 mg/kg (CSEPRAT R
4y .SMZ }y 41. 65 mg/kg, TMP Jy 6. 35 mg/kg) ¥
e R 7 SMZ IR & 0. 25 h J5 . TMP il SMZ

A 1ML 3 r Y 5T vk B 43 ) 0. 601 0. 13 pg/mL, 7E
WUA B e B 2 43 5 R 0..09,0.01,0. 49 pg/g
F10.07,0.01,0. 12 pe/g. ¥4 25Hf, TMP
SMZ (i th R 12 5 fHRALZ 0.25 h )5, B& T
JEE # TMP fl SMZ & & 3 35 4b, b 41 41

TMP &8 ¥ 8T SMZ, TR s 3 7
FAAMZE 5 X T R B Oy TMP i i L SMZ i)
R RE B . BEJE . TMP 1 SMZ FF 4 6 ) £ 4
P45 2 2 T WA LA A I LA EF LB 4 Rl L)
A F 45 25 )5 2. 603, 4. 346,4. 964,4. 043 h F
5.414,10.763,13.391,12. 223 h ik S| W& {8 . 05 {8 4>
WA 1.176 pg/mL F1 0. 490,0.100,1. 167 pg/g &
1.831 pg/mL A 0. 557.0.336.1.424 pg/g. 2 FhiZ
PIAE I 5 i) 38 U B ) 34 W G LT A 3 Rk A 2
LA M AENE I R G D Mk /E T LU, TMP
I SMZ fE LA B oA — A E B R
SMZ e i fi1 4 P (1 1k 0 B o] L 5 4a B
00 WG TR SR O RN f £, U 4 2 5] i L fa b
J5 VR % 25 F X 25 9 B AR 3h 1 22 4 A A AR K Y 5
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Wi, Fh BE 4248 3 T K 2540 3 1R K B
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A 5 24 B il 26 o] LF H , TMP 7 i) i 1 E
Hp ) Ik U BH S s T LAt 2 2, ol TR R A I A
RS HEIX S TMP (9 5% 15 VE A 56 s SMZ 16 JiF Ik
r A 8 U S 7 T LAY I T R L X 5 R B
S 20 TR R ) i e S 25 0 1 2 B Ak CRP
R 25 5 OB A 454 A BUTETE T AR it
FEY) AR TR ) A AR I E P IR A e —
. M EREES IR N N L WL R a4
SRR IS, 1 4 45 B ELAIF 9 45 S R 1 rf SMIZ
P AR T MR LA E 4181, ARWF5E SMZ 1E )
i B B A H B R B G L X T AE 5 I 06 48 R A [
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ZH 20 3y 5 T I A LU £ R T R 22 0 B
GBI L A BN T RE S B - I R (2 MR a3 o
LI A M T8 B9 259 o 18 1 18 LT I 22 0]
Ik SR [ 19 305 ) S 3 14 £ 3 50 % i
i 30 AS [ 57 A5 25 A W MACAE 5 1T AS )7 A 4 I
T PN R X 245 ) 1) 38 25 1 A T 0T R A [  A8 Xt
245 19 R W A B TR RE A 5 R R — B, i B 2
W AE 38 B O T T -8 8 SN Sk S R A
WU By, 2 22 06 I 52 fe AT VT RE A — P I . an SR A AR
- HEAG B0, DU 55 2 06 () DA B2 AIK 50 1 0, R
B b SMZ 7E 1L LR T 3 A ST A 2 1%
W 3K T 56 1 06, 5 45 - JIF 496 35 10 45 4iF s SMZ 7
B JUE AR 2 0 DA (S R AR 1 0L B R B E R 25
HEE A R R LA 2 W 0 A B JRUIAL T RE
25 T B — I R] AR A R i s HE M DL RO N
A S, DRI I A K 5 SMZ 7E 1 3K L L
PR JHF U R0 A e 000 B 52 ) L o) 32 R - i
EIA .

AN W RHE T R IT T SMZ 1E S AR Py 5
SR T R 250G LR 1Y 25 Bl R AE, kB TMP
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