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BE: IRBETTHAXEROARAL AL T FNELZNEG R —S KT LE, ¥
FERE LW E A S~100ngmL SEE N E & MA A, HE R KA 0998, FHE XA
79.05% ~95.58%, A8 %t #x R £ K 2.01%~9.36%, T FREZHW EER A 50 ug/lL,
A~ ks EREMAES FREZHEERAY 5.0 ngkg. LHAEKIEN 28°CEXHT,
BROE FERBREGkehREOE 175mg WA &) FRE X, I & 20048 65— B0
WHEMNEL AR T NG WRE, KA PT LR FRGEAELG o 5F, FEEXR
XREGEAH GRS FHE. ERET, FTREZFOXG —HEEFE-—FRU=F
A, i 25 ki B ] (Thear) 7 8.00 h, ifn 25 3R JZ U8 {8 (Ciax) 1 933.75 ng/L, 2 B 1 & T
AR AUC A 12.10 mg/L, ¥ Fr+ 3 8 (T100) & 69.32h, B FH (Tho) A 497 he %
R AFERKY, TREZERAXROARNE_EHEAL4, U-—RGRFIAFF
RHGRe ZHEHETE, BRTAEZWNER GRS AFFAREHEK.
KR E X R, FAEZ; BRI I F; A80%4

FE 4SS R 969.1; S 942 SCEKARERD: A

IR, HA BRI EN . G R
TRkt B4 ST (Aderomonas) |
PR M B (Pseudomonas fluorescens). 23K &
(Vibrio anguillarum) 55 51 & B 05 . M & . =

FH iK% & (thiamphenicol, TAP) 3| % N b &
. HEAEER, HIEZR A AN ST
K, TRK, HAKPRHE, EIK B g
W, E_HERBKD S, PINEREA

R I ARPUR 2, DU AT A AR
HEBRM, HHA ZOEEdER,
A4 T A 2 TR B B 2 TR L PR
B LSRRI E L R AR R Y IR
ZXHE R i R ) 0w R R A AR S R, R T

I#SBHEA: 2019-07-30  {&EIAHA: 2020-05-19
BN« AR = b AR Ak R L I (CARS-46)

R RN R RO R Sk R SRR AR
JK 7 S B X oK A Sl W RE 8 S B AR
RIBIIR AR o

SCHR A B B0 EE R R AR T A
ROBCRE @5 vk WO (3 — = DO B

E—EE: B (R, AR RREZ 2P, E-mail: qminil986@163.com

BIEEE: YIR#, E-mail: aixh@yfiac.cn

https://www.china-fishery.cn

o E K P2 2 320 sponsored by China Society of Fisheries


https://www.china-fishery.cn

24 WKL, 4. WOTH AR PE F I R S AR RS SR Sk A A 251X 3l 01 2 275

WA R L SRS, R R FEE TR S
g X R, Ky 3 A
(Cyprinus carpio)'” ., FLENEXTUF (Litopenaeus van-
il (Carassius auratus)'™" . 21 1
(Luthjanus sanguineus)"” . HR Bt 41 & fi (Sciaen-
ops ocellatus)!' 45 . AHJ& N [F] 41 B 14 25 1 1 o 22
SRR, i LLER X 245 W JF R R a8 S B X R 24
R 32+ b ARSERH ST T i RORAH
T — R B, D AE H R 45 25 5 U R
g R B S X R i (Ictalurus punctatus) 1K N 2 21
MG L, 3 BT 25 W) L 2 iy A A2 AR
B IR, O B AN SO i 5 A ok A rp S PR
FH R R SR B 4

1 MES Ik
1.1 HEARF

H B8 R (TAP) br i 5 (26 B =98.5%, 1
[E Dr. Ehrenstorfer GmbH /A w]), i At B M & &
(TAP-D3) fifiE i (415 =98%, %K TRC 24+),
05 2% L2 (2l 99%, W 1 5 52 Wk 1 Ak
SFAMRAF), HEE, CROEE. Tk, K (@
Peali, S5 JT. Baker 24 ), JC/KBERE (4 Hr
ali, E25E R BRA A,

1.2 S

S8 i B S SR il p A K L SR 5
BE VTR = 1 58 BT 25 VS i 0 S e 0 . R B R
TS A 3T (1) BE s YR 60 2, Bl AL 43 1 20 41,
B3R, JAMEBUBRIE A AX I, IR
JE N (86.74+£12.63) g, SEHGTE 1.0 mx0.6 mx0.7 m
f) 3% 38 K T AR R E AT, KRR T & (28+1) °C,
SCEETAEE N IR L, HAERREBRARE 1K,
FFIC KR, MRZGHT 12 h 4% 1R PR .
1.3 XWigit

FREUTAP JR 25 0.175 g, ¢ /b 42 11 P g
W, iRk 10 g o4y, HZER/KESA 2 100 mL,
PECPLA . A4 TAP(S % 2015 iR b A R 3t
T 2 i) (B il 17.5 mg/kg 1R B ) #EAT BR
FIVE , i 24 Jm v BOG i (8] 14 36E i SR8 i 4 & 52
¥, 425051025, 05, 1, 1.5, 2. 4, 6. 8.
12, 24, 48, 72. 96. 120. 144 Fl 168 h 43 5 %
ENUA L Bk IRV IR, o R R 42
M2, FSIHRMLILET TR SR 5, T 20 °C
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namei)?

FIVKFR R, FRACBE . SEERRT(E] A 2017 4F 8 H .
1.4 HMmETAIE

R eGR4 FRHC 1 mL %K F 10 mL
BT, A 50 pL 100 ng/mL ) TAP-D3 PFR,
TN 4 mL 2% % &4k £ £ TR 4 BOR , i e Ik
¥ 30s, FNA2g KRR, WIEHRT 30s,
X F 7000 r/min, 2.0 5 min, F%BIEEK B A
—10mL B.08, \EERR 1K, GIFREE,
BT 45°C AWM EAEW, T 5 H 2 mL H R -
K (2 8) i fRARE, WHEIRY 30s, FRIIA 2mL
IEC ke, WHENRY 30s, KA 7000 t/min, &L
Smin, SRJF LM LJZIEC K, BUF )2 WA
0.22 pum JEME, M.

WUR . BFRE. BiEfe KRG ATALE K
B2 g HEVRESL O JE 2 g # WA S P 5 R IR T
15 mL & .04, il A 50 uL 100 ng/mL f¥] TAP-
D3 F5, A 5mL 2% &AL £ R 2 RS0
WHER T 30s, FEMA 2 g T/AKFIIREN, HIEdR
¥ 30s, KH 7000 r/min, B0 5min, F55HEE
WH 75— 10mL .08, EERER—-K, 53
PG, BT 45 °C BWAL AWK, TR 2 mL
FHEE 7K (2 = 8) A fiskids, IWJENR% 30s, FRIMA
2mL IEC ke, WHEYRY 30s, R 7 000 t/min,
B0 Smin, ERRLZEIECKE, BCNERAT 0.22 pm
UEIE, TFF5rHT .

1.5 KR

o B0V AR 2 1% — HR R J5 % 1Y (TSQ Quantum
Access Max, 3£ [# Thermo Fisher Scientific 23 ] ).
3 A YR ES O HL (520 B, H A4S HI-TACHI 2
F]). Mettler-TOLEDO #f % HL K- (AE-240 %!,
B MR —FE R 2 A A . TR AT 4 (HQ-60,
et At Iy Rl EAE Y HR KA RS A AR
(HGC-12, HENGAOT&D A7),

L6 ®BIE/FUENFEML
& A {0,1% 4 . Symmetry Cg £ (100

mmx2.1 mm, 3.5 um, % /K% Waters A A ); i
SIAA I © k=25 = 75(V/V), TN 0.3 mL/min,
FEWRA 35 °C, iR 20 pL.

TR At B IR R AR A L 5
BIFUR (HESD); BB g A Hil
Ty 2R B B RO A S (SRM); 555 L
93000 Vi ZE & EE R 300 °C; AR B
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AR ¥ Emai /A<, TR0 5 bar; Rl E SR
2R, 1.5 m Torrs B % i B 4048 IR EE
320 °C; — RIS EH Q1) TN 0.7 u, =
90 B A (Q3) L UE ¥E A 0.7 u. TAP Fil TAP-
D3 BT S & 1 s .

% 1 TAP # TAP-D3 RS
Tab.1 Mass spectrometry parameters of
TAP and TAP-D3

S BET(mz) FETAm/z) Tl A fig /e v
analyte parent ion product ion collision energy
TAP 354 184.9, 289.9 22, 14
TAP-D3 357 188 23

17 #RERRECH

YHE Ty < B TAP #1 TAP-D3 4% 0.050 g, FH H
FERRE, H 100 mL AR BIES, I F-4°C
REE A, AR R 6 4~ H o ¥ TAP 1 TAP-
D3 b A £ TR It Sh AR AR B, LTI Y TAP
WeRE/r 5 5. 10, 20, 50 1100 ng/mL, TAP-D3
Y128 5 ng/mL AOMEEERLEE

SR FH < i A T A 38 30 43 i Ak 3R 1 Ak 3
AP . WLPS . BFRE B IR R R AR L
AR B 2 (AR DR, S R T R R
TAP Fl TAP-D3 trifEfifi #5643 5 FC il B R 5
10, 20. 50 1 100 ng/mL % 5 VT e bR 4 5K o
1.8 [EER., BHEEME LR

FEBE S SR s (AL 8Urh Ay A 5. 50
H1100 pg/kg 1 TAP Fil TAP-D3, #JEH)H 5ng/mL,
JCE %0 30 min, BEASFE S R EHE 7 AT, &
HE A i 4 T AL 3 40 R A TR i A A, 0
BAHLUP I TAP 19 & &, SR WA HHF
o5 [l 3 R R AR o O 25 o AR 7 A~ 25 FORE ol
LR P S E(E AT S/N=3 . S/N=10 43538 )5 ik
FRIAS: H BRI R BR
1.9 HIESH

Fr 7 2k . 24 il 26 2R Microsoft Excel
2017 BR A4 SR AT AL BRI ), 24 Bl 2 B A R
1 3p97 2580 J1 2 FE P S AR A T b B

2 4R

2.1 FofEHZ. REREEER
LA TAP Fl1 TAP-D3 A9 1 £ EUAE A A AL B
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DL TAP 19 55 52 v 3 R B A b, 22 ol s o R 4%
SR ENE S REAIAH OC R L, £ 5~100 ng/mL 7 [#]
N, TAP & . 7=0.169 2X+0.028 2, FHXFH
BOR=0998 0, AL FMT, MK d TAPHEAR
KW B R 2.0 pg/L, el 2 BR A 5.0 pg/L; AL
WL FIE . B E AR Bk TAP S A DU BR 4 2.0
ng/kg, HAKEER M 5.0 ng/kg.
22 EMENMBEE

HAPE . L 3 A IR bR K
) TAP SF-24 [B1SCR N 79.05%~90.66% ,  AH X A5 1
P24 2.01%~9.36%, H PIAS S5 2 B0 H (i) 48 52
RBF<15%, S35kl R 2K (€ 2).

23 ERMM

XF b AR 3 BT VT BE AR A W AT I B R, 4
il 2% B VG BEAm v T AR 4 (3% 3). ML BT UL bR
Y HH 28 55 AR U 22 1 RER 2 EE (M) X 36 3K
N HEAT VA, AR BRI 1, 150 BH 3 o A5
N, RZIRER . R EIR, MA{EH 0.860~0.959,
UL BT R N BN, e, vk BRI AT B
ARG Sk
24 TAPHEMAXEMNMBEFWEEZAFF
S8

KRN 28 °C ZMF T, BRI L (2 IR A kg
5T T 17.5 mg (1957) 5 ) TAP 78 3E i SR8 il {4
P 25 4% 3 22 B AE L 1 v 2 A i 2 LR 1
283 25 Bl 2E AT 3p97 HEAT 25 B AL A R
B, RARW], TAP 7EBE S R R N Y 2 —
IHECHE A5 A — FOW Il AR R, 25— R LA S
A G PSR Cpyye=1278.6e *7"+1 202.8¢ %,
HFELI S HILE 4.

2.5 TAP 7EM A X R EmE fth28 20 fh fY25-BT4FE

BE o R i IR 17.5 mg/kg 1A B A9 7 = 1
WERZyfE, WLPA . Bz ko BFIE R A b ) 24 s
BE UL E 2, TAPFENLPY . Bk . I ALE i o
125 S RIS R BRI e, Hop
JHF JOE R D47 0.5 b BREE 1 A0, BEET R 24
VI BE 43 5k 1 117.79 Fi1 3 695.51 pg/kg, B ik Al
LA HERTE 1 h LA 1 AN, 25k BE 43 )l
3306.89 Fll 431.99 ng/kg. 1 fFAE . B E R LA
TE 4 h B 2 Mg, 2SR EEST A0 1301.34
10 502.16 1 1 155.71 pg/kg, FZRKTE 8 h i ¥4 2
AN, WK 6 763.91 pg/kg, 168 h TAP 78 Jz ik
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#2 HANEALNHDT TAP BWE, HMRERENEEE =7)
Tab.2 Recovery, RSD, and precision of TAP in I. punctatus tissue samples
AL IR /(ng/kg) /% AR BT R 22/ % H PRS2 B % H [R5 BE /%
tissue spiked concentration recovery RSD intra-day precisions inter-day precisions

LA muscle 5 79.05 3.71 2.13 1.52
50 90.39 2.01 1.84 3.79

100 86.64 7.27 2.76 1.33

FEIE  liver 5 82.34 9.36 2.36 1.92
50 86.98 5.58 1.55 3.66

100 90.41 4.02 2.56 243

BlE  kidney 5 90.28 3.67 432 3.29
50 89.73 6.49 3.73 2.65

100 85.42 2.89 2.67 323

Bl skin 5 83.65 5.83 1.15 242
50 89.23 2.69 322 241

100 88.99 6.35 2.59 1.53

M3 plasma 5 81.76 6.41 2.64 1.38
50 88.62 531 3.19 2.67

100 90.66 2.73 222 1.84

®3 FRSREFMRERBRTHEESE. HXRY. SMEEMERYE

Tab.3 Regression equations, correlation coefficients, linear range and matrix effects of

TAP in matrix-matched standard solutions

e LA/ (ng/L) EEpyE IR AR I TRIA%%

tissue linear range regression equation correlation coefficient matrix effect
%% plasma 5.0~100.0 ¥=0.145 6X+0.196 1 0.9977 86.0
WA muscle 5.0~100.0 ¥=0.157 8X-0.038 8 0.995 4 93.3
FHRE - Tliver 5.0~100.0 ¥=0.142 9X-0.859 7 0.996 1 84.5
EE  kidney 5.0~100.0 ¥=0.162 2X+0.366 7 0.997 2 95.9
Bk skin 5.0~100.0 ¥=0.158 1.X-0.689 5 0.997 8 93.4

S, AYWRE N 969.49 ng/kg, I3
o TAP W B 5 Ik, by 22.94 pg/L,

3 Wik
3.1 5EHW1||]E

AW B R A & 17.5 mg/kg, %

F A A S % 2017 47 S50 A K 7 ATk A% HE SC/T
1132—2016 (aZjfli FIHIE ) (& TR PR 24 (il
FARLIE™), MR E B Z R ok D T
TRITIRK . BEAE K IR S I AR L

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

R . IREE S R M AR O AE . B gk . K
8%, DIASIT, F255 R 350 mg/kg (TAPS g :
100 g), # e i+ 5 Bk C13E TAP W JE RN 17.5
mg/kg,

32 BARMERANLAXEMMER PR D)
NFHFIE

JKIEN 28 °C I}, TAP 76 BE i SR i ifiy 3% v
EMETFEREAES, HERIUEHR S, H2
0.25 hF TAP A9 Il 25 4k Bl 763.70 pg/L, FHF
0.5 h IR EIHE 1 MNEME, W (Cpa) N 1963.03
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Fig.1 Concentration-time curve of TAP in

plasma following single dose after oral administration

ng/L, 4hikF% 2 MIE(H 4 712.83 pg/L, K 41
KOHE U6 TAP 78 BE 5 S (A py g i e, ki
B[R], W fEVER B L (RS BRES B, 72h
Ji B T B F 33.85 pg/L. 23 A A W (T,)
JINTF T B AR 2 2 4 (Tip2p) s ULHH TAP 7E 3 5 L
A A A, EEUWEBR N E; Ky KT
Kai, W] TAP M Hp g 25 i) J&] i 5 32 1 % K
TN JE % ) R B B A R (R 4). ZE LT
W, H#E TAP J5 3K 0 25488 ) 2= R iR 34 7 &
— WG A A IR 5% 2 7R LGN X
JRE e et IR A 45
SR I E R s R — 5, HERiAER
G N XU G Y B T A R AE R E R
U2 ST R R E . 42500, A 2R RS

B SR A A AN TR BT
3.3 RNEREHMIERPHNAFIRENFE

SLERZER RN, B ET TAP & ik I [H]
JHWE(E I s T A ZH 2L, TAP 7R M F & .

BBV B SR g R RN, e,
TAP 7E 20 21 3 A 3 2R 5 5% B vk B R Il o i A

5. TAP 16 BE 5 YR i 4% 41 21 b i F e R R
B, H R E R B R R A 4 21,
X5 9 WEF AU B S S5 SR AR, £ W] TAP £
BIRAAS PN B O A T B R R 4R K . Ingebrigtsen'™”!
FEXT 5 W 6 245 25 R SE R R R Y 2 A
U P £ T B R B T A 2L, X TR
U o R O R R O, B JRRL PR T TAP
55 2 SRR E] 4350 R 8 T 12 h, 5 A AR R
X UEEH TAP 76 Bz Bk AL PR i) Wi s e 4, AR i
B S B BCHE AT UL, 168 h B, fZ ik Y TAP #k
S H AL A H A P B, R 969.49 pg/kg, HITHA
TH PR R LA 54.18%, 16HH TAP 76 5z 5k b 1 78
Brt it . EARWLA H TAP HJEE7E 168 h B4 H:
fih 45 2 UMK, (F AR A0 T B o RO 5, Rk
AL, MIARZ.,

3.4 FERMMMEME

AR 52 J T RORE €8 135 — R IBK BT v
PUAR L it o E A ik ool K b e TAP
F 4G J7 258 A AR AT R 958 54 4 -13-2007 11
SM AT, (BRI R AT A B E R A%,
I HLXE T 3 B 3 5 24 1 ) o e M . ZHT A

x4 PNEREHRAXEMMEINARTNESH

Tab.4 Pharmacokinetic parameters of TAP in plasma following single dose after oral administration

24 Al 24 Hifl

parameter values parameter values
AR E I (ng/L) A 311059 2 e L E R R E RS (1/h) Ky, 0.011
SAEEEH/(1/h) o 0.149 24 A b g = FTE B R (1/h) K 0.114
TE R Z A/ (ng/l) B 55.5 25 E e = B L= W — G EE(1/h) K, 0.045
THRREREL(1/h) B 0.01 O~ FRIZG N i 28 T BT A (mg/Lyh - AUC(0-) 74.014
2RISR AR H/(1/h) Ka 0.207 0~ocolif FIZG I i 28 T BT A/ (mg/L)h - AUC(0-00) 76.527
AXF R A AT (Lkg)  V/F(c) 2.008 259 B A P THBRIGLETEBR % /[L/(h k)] CLp 0.234
IR T, 4.641 SBUEI T The 4.00
THERAHE T/ T 69.315 WEHREE/(pg/L)  Crnax 4712.83
PSRN Tk, 3.349
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B2 HRXEMOERNEREENA ). B (). BFBE (o) #1158 (d) P EIZ-AT BRI Lk

Fig.2 Concentration-time curve of TAP in muscle (a), skin (b), liver (¢) and

kidney (d) following single dose after oral administration

SR AT 1 TR 0 T — S IR ST A ) |
U R RO S K P R TAP (5% B8 B, (HR X
TSR 0, o 2 2 B o A R 1 R A S
fim S s, @ M IER - S g, R
TR BT W EE-K R 2 — KR & Ok i 3h AR s Y
SYERCR, dERERW, 2 R SRR TAP 5
BR TSI, B IEFI A KR ER K,
AR PEH BE—KVE NI, R R
25175, RAWER, J7 ik i Ak 245 4
o EcRRE . EEMLG . REERE, RN
WL AR B . XPRR, JoAR BTG, W R BE AT X
L ZURE  H TAP 254)5% B8 19 o R BT i 22

35 HBHHFREN

TAP & ¥ B AR i M 25 9 B9, A R X 48 i
AUC,,/MICH! C,, /MIC 8 b5 S 1 & 4 361 1 25 9

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

il G IR 4R 25 RN E Z S, il 25 e i 2
Fb MIC & 4~10 fi5 A BEFE NG IR o= 97 ™, (|
WAREE T IR 255, FREE S iRE T
TAP X 20 1 62 5L iz /N0 B e R 0.8 pg/mL;
K AR EECT AR SE T TAP X 4 [C S A (4. ver-
onii) T /NN HEE N 0.24 pg/mL, X3 5 & /Nl
PV BE /N T 0.06 pg/mL. ZEE 2 PV ST T TAP
Xof W IK A PR ML T (A. hydrophila, AH10) [R5
HAR, 45 BR, TAP X AHI0 B9 /MM B ik
JE4 1.0 pg/mL, A SCER 7E 28 °C /KR T, LA
17.5 mg/kg {45 1 1) 751 £ 25 Bk 5 SO R 6 113 TAP,
2GRN 1 3p97 AL, BE SR i 1f 3%
W TAP [ d5 g I 25 & % R 4 712.83 pg/Lo Xt He2h
B SR ORI, e 2 I ¢ A
() TAP 5 (17.5 mg/kg i i) FEIHIEE LA 2y,
Xt T A )RR B R IR A A T . I,
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Ko AR

45 %

TE K 7 37 58 A2 7 By 3 B A5 SR 1 240 TR A 95
I, GRS T IR W 2 T I 2, S
MMy, HAMMHZ .
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Determination of thiamphenicol based on liquid chromatography-mass
spectrometry and its pharmacokinetics and
tissue distribution in Ictalurus punctatus

YANG Qiuhong ', LISigi’, SONGYi®, LIU Yongtao’, DONG Jing ',
YANG Yibin', ZHOU Shun', XU Ning', Al Xiaohui "

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
3. Key Laboratory of Control of Quality and Safety for Aquatic Products, Ministry of
Agriculture and Rural Affairs, Chinese Academy of Fishery Sciences, Beijing 100141, China)

Abstract: High performance liquid chromatography-tandem mass spectrometry of thiamphenicol in various tis-
sues of Ictalurus punctatus was established in this study. This method has a linear correlation in the concentration
range of 5-100 ng/mL, with a correlation coefficient of 0.998. The average recovery was 79.05%-95.58%, and the
relative standard deviation was between 2.01% and 9.36%. The quantitative limits of thiamphenicol were 5.0 pg/L
in plasma, and 5.0 pg /kg in muscle, skin, kidney, and liver. The pharmacokinetics of thiamphenicol in 1. punctatus
was investigated after oral administration with a single dose of 17.5 mg/kg body weight at the water temperature of
28 °C. The concentration of thiamphenicol in each tissue was determined by high performance liquid chromato-
graphy-tandem mass spectrometry, and the data were processed by 3p97 pharmacokinetic software. The results
showed that concentration-time data in plasma was described by a first-order absorption with two-compartment
model. The T, was 8.00 h, the Ci,, was 933.75 pg/L, the AUC was 12.10 mg/L, the 7,3 was 69.32 h and the
T /51a Was 4.97 h. Pharmacokinetic results showed that thiamphenicol was distributed in a two-compartment model
in the channel catfish, which was eliminated by first-order pharmacokinetics. The absorption, distribution and
elimination of thiamphenicol in channel catfish were relatively fast. The study manifested that the mode of admin-
istration and precise administration dosing were also important in the control of channel catfish disease. The
method is simple and reliable, and meets the requirements for the determination and pharmacokinetic study of

thiamphenicol. The data are of great benefit for practical applications of thiamphenicol in channel catfish.
Key words: Ictalurus punctatus; thiamphenicol; pharmacokinetics; tissue distribution
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