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 E: HRERNCENGIE T SRR F2h. T IR AL B i s R A 25 R A B K IR , 76K
(25 1) T, 4351 1 20 .30 F1 40 me/kg 957 & BTy (120 +10) g 15 B 4R, 1 P o AR 0 7%
0 E ROBH 7E RSk L ik LR SE 4 PR 2GRt 2. 25 R EIR 3 MRl A 2T, R B RS 4
21 ) ROBH 24 B il 28 357 52 WU G2 o AN ) 791 0 FF) 245 00 £ 5 6 R 0 i 3 v ) 32K 0 o ) L 247 G o e 32 DA
25 2% F H A5k 20 mg/kg, T, =2.3 h,C,, =0.55 mg/L,AUC =9.35 [ (mg/L) - h];30 mg/kg,T,, =
2.1h,C,, =0.73 mg/L,AUC =13.02 [ (mg/L) + h];40 mg/kg, T, =2.2 h,C, =1.17 mg/L, AUC =13.98
[ (mg/L) - h], ZZ57 AR, ROBH 7£ 5 5 AR A4 20 20 rb iy 24 i)l 2 T 1 R 22 B0 O JFF DR 38 W LAY
HREINHESIIBT o BRI R , ROBH 76 )L i B 518, FLUOZ I . ROBH £ & Ik F0 ik A B
—EHBUEH, TERNAZY) & RS MRT ER K. ASLEFM4 T, ROBH 785 5 H Al 7R N 19 R 25 B3I
T 9 do (HF B RN LFRIFFE NG OLA R SR, W PRAR 23 v AR 48 LRI D038 2 18 o AR S0 R B IR AE R SR IRK
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AEIAEITROR, R/, WA, & B4,
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SO A R 2 R T R — R b fE
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205 ROBH TEiZ ik N 253l 127, BTEN
RERIRIK A SR 5 PRk 27 G T T 24 4 it 3

EE®IIT: R IE(1993—) 35 WL A, FE 07 16 R AL S B 25 B 4% . E-mail : z2uhgzg@ 126. com

BEEE: BAEE, E-mail; 1qlv@ shou. edu. cn

http: //www. shhydxxb. com



6 34 JAZAE 45 BRI AR NIAE 5

AR A ) 25408 g 2 917

ek
1 Me5I5k

1.1 SEIesr#y

{5 53 AR 120 J2, 1 b 0 T R AR IX
REEARE TG, AR BT (120 £10) g, B % T /K%
FN R RBAOK, AR R Rk (25
+1)C, WIATCLY 9 1 FE 0 T 525, 5250 Hi
PEE—,
1.2 ZIRF

ROBH FrifE ity : 46 =99. 0% , ) B 7& & Dr
7y s ROBH J50k} 2 pl 1L 75 4 BR AL T4 FRZA \] 42
M 4l =98% ; HEE(taikal) N (fankal) |
HR (A A 2li) W [ 25 4 A b2l A BR A Al 5
IR — 8 (oA al) W B BTz T 5 TS /K i IR B
(ordral) W A A AR TR (i) B A PR
Al
1.3 LIRS

LC-100 BERLHAR s (7 UV Rzl 8% ) « =
M H R A PR 7] WH-861 Jiigi 4k % 7 :
REHEFE A R A TDL-8M & R4 i+
RURELOHL: TR P WA as A PR w5 AR PR 8
8 : Haier ; /A5 BIHUEHL M5 B 7= i A B
O] s HE S HAL : Sigma; L 70 BT KAV 1 il
FRAASA B 5] WAL : g A By Bl 2 A AR A
FRA T
1.4 ROBH FR/ i i I BC &l

PO BT R HERR AR 0. 01 g, FF B v T
100 mL Z5 &, Bl K 10 pe/mL f¥) ROBH 7k
VW RAE T - 20 CukFR 4 R
1.5 #tREMZMES

#ERf B 10 weg/mL (%) ROBH FrifEi ik, H
4y IR B 1.0.5.0.2.0.1,0. 05 pg/mlL [
Fedho BEFEAH 0. 22 pm 1A AL 2 G8CFL B I 2ot
U8, SRJG AT HPLC A o DA S8 vk B SR il (
B, LA TRIER R NG Cy Bl AR mHH 7
1.6 f@iL&Est

ROBH [ HPLC M1 &% 3 551 1y Jy ik, 9
YESE %L, JahAl: V(L NE): V(0. 05mol/L )
R — A ) =6 45 Ak A CI8 3 AT AE
(150 mm x4.6 mm,5 pm) ; #EFEE .20 pl; P .
353 nm;; AR =R A 1.0 mL/min,

1.7 RERERNRXRESRE

$e 120 J2 5 7 R0 3 i 3 21, K TS 1 A Y
20,30 ,40 mg/kg £ {4 57 £ 7 & 1) ROBH A
ARG . DR ¥ R B R %), et
T, 7E45245)5 0.25.0.5.1.2.3.4.6,
8.10.,12.24 h [ fa IR , #2c i 1: 10 AR
FEBIImA 2% B E IR PR LEEN] IR 5o I il diR
Yt B JUE I AUL Y, R e BBORE i i - 80 °C
VKA RAT
1.8 HmuratiE

Qe FR T B W A 254 AN 4% 4 U
T EARMRYR UM 1 mL, LA 1.0 g iF2.0
g, BFME 0.2 g, FTZHZ S AL 0, 43 53] T 15 mL
BLOE RIS mL HUEE (SRR 8 1%
HR) 4 g JOKBRIREN , I igdik i 2 580 1R A,
7 15 min, X 4 000 r/min Z.0> 10 min, W H |2
G FRIEE S FIRERAE IR, B IF LR, TE
40 CARBHF AR T, S mL BB 5k
W IRBENE %, 75 15 min, L 4 000 r/min B0
10 min, EV§IEAT0.22 wm A HLRMALIEBLIE,
VS RE AL
1.9 [ENEREEE

Ml o AL SF4 2R 0.9 ¢ KM
0.9 mL, 433 A 100 pg/mL 10 pg/mL. 1 pg/
mL ] ROBH ¥ 100 WL, i Sk B2 A 3] 10
pg/mL. 1 pwg/mL (0.1 ug/mL,ﬁﬁ?{ 1.8 gE474b
B BRI BEAE LI 3 U, ICHC Y- X5 4 Ay S 0 vk
138

8 B+ [) — B i A2 — K PN A [R) I ] 3 3
U IESEN 3 d, T I A5 21 24 ROBH (1 H
PN ) S 23 72 S5 28 80, DA W32 05 % ks
1-38
1.10 #iEacE
2t HPLC Il 4 %54 H Excel 2] AR ofE
2 S 2y g S 1] i 28, ] Kinetic 4.4 253
T B R 1 24
2 4
2.1 ROBH {R#ETITEHEZ

ROBH #5 #f TAE M &k 101 9 7 & Fy:y =
179.35x — 3.9238(R*=0.997) ,7£0.05 ~ 1 pg/
mlL ({70 A, ROBH iy 0 iy AR 55 HC Jo 5 ok B 52
BAFHIRIE R R (B 1) o DL 2 (R My i 2l
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HARK IR, AR FR S T, ROBH 1y 51
KB 20 ng/ml..

IETEAR Peak
S

0 0.2 0.4 0.6 0.8 1.0 1.2

ROBHAR#E: S VA B2/ ( 1 g/ml)
Concentration of ROBH

Bl 1 ROBH #r/f M TIE#LZ
Fig.1 Standard curve of ROBH in HPLC assay

2.2 EKRERNBEE

W1 PR, 7ESLE H M2 L LA
FE I B A 43 530 m A 100 wg/mL 10 pg/mL. 1
pg/mL (1) ROBH FRIEVE AT, WP b i s [l ic
%4 89.31% ~ 104. 17% , I % H (04 JinA o] e 2%
$992.43% ~ 108. 65% , & JIE i [ g 3% Ok
87.63% ~ 91.89% , JIF Wk H Jin 45 =1 g % Ky
89.51% ~95.67% . I LA B EFIHIE RS H
AR S 2B B R 3.76% ~4.61% 3. 47% ~
4.38% 3.94% ~4.61% F14.18% ~4.57% , [
(A5 S B2 BCH 2. 73% ~7.62% . 3B I )y i
A B AT DA B A e 1 Il AR M AT

x1 SEREMAE A EEF AT
ROBH Hy B TR R
Tab.1 Recovery and Variation Coefficients
of ROBH in blood , muscle, kidney
and liver of Crucian Carp

HWA&ES  HEAZ S

” /ﬁg#&fyﬁ i /%0%( %éﬁ(
14 (nemt) 00 /% %
Tissue Mass Intra-day  Intrer-day
- ecovery - -
concentration coefficient  coefficient
of variation of variation
. 1 92.43 3.76 3.51
I 10 97.61 4.6l 312
Blood
100 108. 65 4.27 5.37
1 89.31 3.47 4.16
LA 10 94.56 3.69 5.53
Muscle
100 104.17 4.38 7.62
| 1 87.63 4.14 4.51
%HEE 10 90. 14 4.61 4.67
Kidney
100 91.89 3.94 5.73
1 89.51 4.23 5.14
HT—HE 10 91.47 4.18 4.46
Liver
100 95.67 4.57 5.74
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2.3 ROBH ZRBHR#EEFHNHARINESH

B2 R, iz 28 N 5 RS A AP
Zy-If il 2k B S B R B A, Hop T 2a
ROBH 7557 7 BRI 3 A 114 245 -1 i £, 000 1 B
F14) I B R 0 e 182 7 1) 2 20 mg/kg iy 2.3 10
h, e T, =2.2 h,C,, =0.554 mg/L, T, =
0.436 mg/L;30 mg/kghy 2.1 f1 10 h,HAp T, =
2.1 h,C,,, = 0.734 mg/L,T,, =0.510 mg/L;40
mg/kg A 2.2 FI10 h, 9 T, =2.2 h,C,, =
1.172 mg/L,T,, =0.739 mg/L,

P 2b Sy ROBH 7 53 75 AR B AIL A v 19 25 -1 ity
2o FIIK2 h ey B — 0, L 20 mg/kg
30 me/kg 1 40 me/kg 55— UK R 1] 5350 %
2.0 h,1.9 h F1 2.0 hs AHXF N 9 W AR B2 43 0
C,.. =0.137 mg/kg .C . =0.168 mg/kg F1 C, . =
0.21 mg/kgo FEG U HI UGG E 3204 10 h, 4
XTI 25 & S 20 mg/kg J&0.067 mg/kg. 30
mg/ kgl A& 0. 105 mg/kg 40 mg/kg 1) 24 & &
0.163 mg/kg. LI A & B AR T HAB 4 LM
= W AR AT

P 2c FlE 2d S ROBH 76 53 7 4R 6 5 U A1l
JHFAE P 2 B il 2k . ROBH 7 B R4 4 e thy 52
RUEBLGE o AELE B ME , 27 — i et Al A5 for 42
HiT o FErfr S R v 5% 551 S 1 68 6 ISF [ R0 9k 32 7y
20 mg/kg J& 2.0 A1 8.0 h, T, =2.0 h,
C,.. =1.489 mg/kg,30 mg/kg/& 2.1 F18.0 h,
T..=2.1h,C, . =1.849 mg/kg,40 mg/kg /& 2.1
F8.0h,T,, =2.1h,C, =2.283 mg/kg; [FiH
1 25 AT BITHE N [ I35 U H IR IR 10 h 72
Ao Forp 25 50 B M 0 i () UG vk B2 g3 )
20 mg/kgfZ1.5#110 h, T, =1.5h,C . =1.509
mg/kg,30 mg/kg & 1.5 #1110 h, T, =1.5 h,
C,.. =2.016 mg/kg,40 mg/keg J&= 1.4 110 h,T,
=1.4 h,C, . =2.750 mg/kg,

9 “max
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m

o 1.40 — 20 mg/kg g 0.2 —— 20 mg/kg
%E 1.20 —— 30 mg/kg Eﬂi 0.21 —a— 30 mg/kg
S0 40 mg/kg E g o.18 —— 40 ng/kg
- g NE o
¥E4 Beg ol
22 z8°

g e 0.12
'E-qs S -E-q_ué
®oy g °Q
E§& °8 0.09
BT° g2°
He wg 0. 06
g =5
23 25 003
§ 0 = § ot
0 2 46 8101214 16 18 20 2224 S 02 46 8101214 16 18 20 2224
WHiEl/h Time Wi /h Time
(a) (b)
g 2.70 o 3.20
. —e— 20 mg/kg 0 —o— 20 mg/kg
%g 2.40 —a— 30 mg/kg %_E 2.80 —a— 30 mg/kg
B 210 —i— 40 mg/kg E— 240 —i— 40 ng/kg
Ngr= ~.E
ge 180 B8 2.00
XES 150 xz9
22 g E= g 1.60
"H'qa-v-i 1.20 'E“‘ss
Hes H_8 1.204
4r 885 0.90 ESh
S )
gg 0. 60 ﬁﬁ 0.80
= S = = |
£§5 030 g § 0.40
£ g
S 0072 4 6 8 10 1214 16 18 20 2224 O 00 2 4 6 81012 141618 202224 26
fHE]/h Time At/ /h Time
(c) (@

2 A [F ROBH OEAEERFREZAHLNMZ-BT Lk

Fig.2 ROBH concentration-time curves in different tissues of crucian carp at different oral administration doses

&2 7AF ROBH OEFNEEFHFRUSHANNGRINESH

Tab.2 ROBH pharmacokinetic parameters in different tissues of crucian carp at different oral administration doses

2R I3 Blood HLA Muscle B HE Kidney I Liver
Parameters 20 30 40 20 30 40 20 30 40 20 30 40
T /B 2.3 2.1 2.2 2.0 1.9 2.0 2.0 2.1 2.1 1.5 1.5 1.4
C o/ (mg/L) 0.55 0.73 1.17 0.138 0.168 0.210 1.48 1.85 2.28 1.51 2.06 2.75
AUC_,,
9.35 13.02 13.98 1.488 1.96 3.555 35.11 37.26 38.52 23.78 30.70 36.41
/[ (mg/L) «h]
AUC_
187.01 292.23 212.52 22.508 31.201 69.228 928.48 812.47 722.61 480.25 628.28 597.41
/[ (mg/L) + h]
Kel/h ! 0.05 0.07 0.07 0.14 0.09 0.09 0.05 0.06 0.07 0.05 0.05 0.06
MRT/h 19.4 20.1 19.5 14.3 15.4 18.7 20.9 21.1 21.2 19.7 20.0 19.9
V,/L 41.416 50.481 41.536 0.197 0.235 0.210 14.934 17.052 18.858 16.891 19.885 17.740

CL/[ L/(h - kg) ] 2.139 2.305 2.82 0.013 0.015 0.011 0.570  0.805 1.038 0.841  0.977 1.098

3 e PR G BeS MR A SRR 1 A G, R AR v
A]RAR g, (ELRE A I ] A9 SE S, 25 W e 4L SR %

3.1 ROBH #% & REVE R #5155 RUAFE B AR R B 25 WA B RN 2125 70 0 14 72
T Conn S E R A R SRR TR WABOR K, IIRTIE B2 0 9 T3 A Ao 2
fobn. ZAWTEEIR N IR A S5 A e U B g A AR R R B
MR, A LRI B 5. 250y AR FER Ak ak i s AL ple R RE o X SR
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WFFTAS RIEAART . ZEAFIEH,20 .30 F1 40 mg/
kg 3 Fofrf) & ) Ik G IS ) 3 ) 2 T, = 15105 i
1.4 h; CIF A 25 75300 22 C,,,, = 1.51.2.06 Fl
2.75 mg/kg; i B WE ' 20 mg/kg .30 mg/kg Fil 40
mg/kg 3 R AR IR R T, =2.0.2. 1 F
2.1 b, X R 259 5 AR C, = 148,185
H12.28 mg/kg, BR T AU F] 5 HCA 2 UL AAH
PBIZAN, TR Y e AR . X e s
(O S, L5 42556 BT P I 25 )
AN B B TS B A T R AR AR Y Y
2B 17 T T 5T 0 2 R R SR T MR B
U RN 2503 g 2 SRR L, T Bt
T OLH BRI ] BERE S5 25 WA B A O, 5 P 7E
X RA K. [, 182 s, 3 Fp7F &) ROBH
TES B AR A 4 40 S BRI B 42, X 5 17 46 2%
T 4R B — B 4% KROBOTH %7 A
PENTIKAINEN %' [ 38, F AT 124 ) 3
PR I IR AT BE A2 vhn A 708 20 F0 3R 55 P Rl 5|
L, ity EL U B [ 18] B £ 2 ~ 20 h Z 6], 3 4%,
FENG 457 18 FUIRZS E ARG, 2205 1
T A A AL, TR A A R b A [ A6 ) 25
AR ] — i 245 49y 1) MR AT AN [ A 2 Y 30 00 e B
AR TR E AR, R 2 A
ROBH WSty S B, w] LUAHERR

JHFFIEE R Ok 1 245 B i 4 A AR AL, (HL 2 3 7
Fofrgie B TR 2% 24 B SR U WA [R] L e A I 22
1255 B AN ) o 78 B E b, 2 0 i
IR ] 5 AT L 2 Al L AU AN, T, =8 ho JF
(SR L5 B8 2 13
FHE Y ROBH 7 5 JIE 1) 24 & 722 A0 8 A T I rp 22
k. B E 3 BRI A Y ROBH 25 & J2 20
mg/kg,C; =1.119 mg/kg .C, =0.983 mg/kg . C, =
1.059 mg/kg;30 mg/kg,C, =1.396 mg/keg.C, =
1.292 mg/kg Cq =1.278 mg/kg;40 mg/kg,C, =
1.582 mg/kg.C, =1.499 mg/kg .C, =1. 604 mg/
kg, LA EAZAEIGTE 0. 1 mg/kg 2ty AFMEH 3 Fh
& 7 ROBH 2§ & 2 20 mg/kg, C, = 0. 996
mg/kg .C, =0.701 mg/kg .Cs =0.526 mg/kg .Cy =
0.925 mg/kg;30 mg/kg,C; =1.218 mg/kg.C, =
0.772 mg/kg . Cs =0. 758 mg/kg .C; =1.065 mg/
kg;40 mg/kg,C; =1. 827 mg/kg.C, =1.277 mg/
kg .Cs =1.022 mg/kg . Cq =1.552 mg/ke, DL |78
¥t 0. 4 mg/kg, 17 40 mg/kg (19428 6 20 7E
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0.8 mg/kg DI I BEZEHULHA AR (1) 45 B M4l
B R — B WA A I R AR —FE

FIE 5 20 .30 F1 40 mg/kg [ LA 25 ik 1
WHE AR50 T, =2.0.1.9 F12.0 h, 7E 1ML 25
IR R 350 R T, =2.3.2. 1 #12.2 h, &
2b 7R, 1 h AZy S AR, 7E0. 5 h 2245 RS
R, A BT, S TE 1 h 2 )5 O bR P s It
i, BIEA 2 h A A AR — U X 5 1 2
AARAARL, [FIE, LPA P 2y e 20 — IR g 2 5
P T B IR 5 2 % AR L, (R
30 mg/kg % ROBH 7€ 3 ~4 h i & b Ay B
b FF, 1M 40 mg/kg 59 ROBH 7£ 4 h £ — ik
A ] — B A LT, X5 20
mg/kg FIAGMEAH o ML 2 REESE — IR 0%
I ) 235 S0 J S DR o, 1T 81 565 0 0 1 )
2N, 5 B I r A A N B 8] £ 24 AR AL
Zlo BNEE W HERE, LA H 20 mg/kg F1 30
mg/ kg | & Y 24 1 R [A] f 10 b, {HJ2& 40 mg/
kg ) ROBH 7£ 55 Wk Wi o] 4 BT 42 . )
10 h ZJ5,3 PRl 25y & E I E TR E
JE 20 mg/kg 5B T FERCHT A 208, (H R A&
20 mg/kg 1 30 mg/kg F| M5 T RmAELL T
Bt B3 22 J 7 24 h SR BARRLAY MR B, T A2 il
TLGWAE LA T 23 A HOR B A G, 125 &
TESS ZUGKRIEFTE 24 h A BLIA 25 28 A1
WIS Ve

AUC F1V,, J2Af i 25 W74 N WOCR 43 A 1Y)
% PK 280, AUC B S 25 iif il & F 1 7
KT 23 HE 45 80 A X & 3 R 4
AUC oy TH EH/NBIRHE T 2 —FE ZBZ LA < 1
W< PR < B k. Br LA b45. %0, ROBH £ 5+ &
R BN L 23 8 o0 AT 5 5 25390 i G O, AT B BR ML
AL RS E AT L, V, R
AL, MR PN 2 — e B, 1 i 2 R
B LG o FERT ARSI R, 45 V, (B, T I 24
W RE Ty, UL IR 2 KB A FE M s 4 V, (HR,
WU it 25 9 FE A, R 25 KR Ar AE A b, Hie B
Vo B RNHEF 3 Bhf 252 ik > FIE > &
It > WLA . Br AHEI 25991 vV, (BRI RE S5 25901
PALPE ML SRS B A K.
3.2 ROBH R BREAEHNAFR AN

CL FR 1Y & SR TE BR 38, MRT KR 1y &
P10 BA BF[A] 172 2 S B 245 0 6 AR P 3 ok 17 32 22
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JAZAE 45 BRI AR NIAE 5

BRI N B 25103 1255 921

SHZ —, 5 B 5 25 ) 0 I SR B R
Ko K2 iR, 3 Fhifl Ay ROBH 78 5 7 4R 6l
LU P 0 B e ] > FEIDE > I > L
A, 2% B 2 78 15 RN 0 o B B RRUE T, X
W TERT T 0 R0 f0 28 1Y 32 AR A
T BR A 5o, LA s BR 18, X 51 8 0%
LTI I Y AR AAT

IRZG I i S 1 PR B 24
Tho B K M M Yny e K& W &
( Maximum Residue Limits, MRT) #7#E 1 3h 4 %F 24
P 5% B I BR LA , P24 10 A58 2 3 ok A v RO
HEHATIAE . 2002 AF A ] [ 40 A a4 1) 235
S e ROBH ZE 81 HE £ i b MRT
100 we/kg, BRI H A X7t A L AE
T [ A BR B 24 K B8 ROBH 7E 7K 7™ i H (1)
MRT, AHFFELL MRT 2y 100 pe/kg Ko 7 R 2Y
1, LR i 40 mg/kg 25 EAT 115,24 h i
R SR WL IR O B i 24 1 42. 383 pg/kg, X
F 100 wg/kg, 1M H ROBH J&:4i B8 — 2 5 12418
BRI, T bR S AT A AR BB C = Gy xe ™™ 38
AR AR WD 9 Ko [R5 1 2 57
B MRS 0 0 R AL, LA B B B v o A T
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The Pharmacokinetics of Robenidine hydrochloride in Crucian Carp
( Carassius auratus gibelio )

ZHOU Hongzheng' , ZHAO Yannan', ZHANG Yitong', SUN Hao', TONG Wentao', LU Liqun"*"

(1. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306,
China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University , Shanghai

201306, China)

Abstract: Robenidine hydrochloride (ROBH ) is widely applied in treatment of diseases caused by sporozoan
in freshwater aquaculture. In order to provide theoretical guidance for clinical rational administration in the
breeding of crucian carp, pharmacokinetics of ROBH in Crucian Carp with body weight of (120 +10) g was
studied following oral administration of different doses ( 20 mg/kg, 30 mg/kg and 40 mg/kg) at water
temperature of (25 +1)°C. After administration, concentration-time cruves of ROBH in tested tissues of
crucian carp exhibitied a “two-peak” pattern. The peak time , the maximum concentration and the area under
the concentration-time curve of three doses in blood were as follows:20 mg/kg, T, =2.3 h,C  =0.55 pg/
kg,AUC =9.35 [ (mg/L) *+ h];30 mg/kg, T, =2.1h,C, . =0.73 mg/kg, AUC =13.02 [ (mg/L) * h];
40 mg/kg,T,, =2.2 h,C,, =1.17 mg/kg, AUC =13.98 [ (mg/L) - h]. Area under the concentration-

time curve value from higher to lower in tested tissues were: kidney,liver,blood and muscle. The lowest rate

max

of elimination was found in muscle, which was followed by blood. The fact that high ROBH concentration and
long MRT were identified in kidney and liver suggested some kind of accumulative effect in both of these two
tissues. According to the pharmacokinetics of ROBH in muscle, we suggest a withdrawal period of no less
than 9 days in crucian carp. Whats more, we suggest the withdrawal period can be adjusted properly because
it might be influenced significantly by administration dose and temperature. This is the first pharmacokinetics
report about ROBH in freshwater fish, which should be valuable in directing the application of ROBH for
disease control.
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