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PRE R, REM R EMH, BAIL

(1, Rdbdedl At MARIT WY ORIRE 150030; 2. oA MAETFIIBE MR A UL RT . MBI M AREE 150070)

W 45 R ) ( Acipenser scherenscki (KT 75 ~ 95 o) W TRHNBMAKMAN 7d BT NR, FALEYAE
{ Danofloxacin }S4HE % 99 5% . 5rBILUFIR B00.1 0401 352, 1 757.60.2 284 88 1 297034 my/ (ke URTH ) 0 i CCMI i1
19, KL 400 440,484,532 .4 .585.6 11 644, 2 g/ ( kg U6 0 )BT RIS £ ko L0 60 AR, B0 05 0 10 d BRI
T AR, SRR A S R I O L M LAY LDy Y7 42947 mps (kg U6 TI) , LDyt 95%
AT 425,22 ~ 433,66 my/ (kg W6 IE) . CIMISNOHE IR LD 1502, 10 mg/(kg $6 TR ), 95% B (5 0C AL % 1 307 .89
-1 738,60 mg/ (kg BT ) . oF Sl FE 1 0L AL0F WA 00 00 050 B HEAT A0 0, 30 B HT R0 R WG RO
L, S T O I S O S0 AR 7 T AL 50 R 0, A G, T R T EIE & ER E mEE
A0 N T T R, M T R e R P B e TR MR TR 0T O L
FET 400 6 O B Y e, SR PP 09T, S A R, 0 O e A3, g O )
EA AR R B ROE L 10 mg (kg RO ISR 4 K COMERE RGOk R O  EC  IT
G P JOLP O80T BT M U R SR ], L T 1 B S R G, A 0 O IR
HETE R i TR AR, S R U A T R R R L F L JE P L FUME 3 6 R BT B 0,005 pg/ (g 1811
FL AT R RS 0 0 W 7e 58 7 R ], i SO PR I o A Y il ok T i 4 L UL P o
i # . BN T o ik W B O Y W B AL,

= b BT R R TGRSR
HEARS 095946 XWHRIRE:A O TREWE 1005 - 5737 - (2004)06 - 0542 - 07

LWL B ( Danofloxacin) 30 & AN 3 /L SELLT W0 WOED B8 i CC 89 00 IE 5 44, AL i 4 4

WA, O ENA TR, FESEAEG R IR TR
b WY, EAEH X TR T | HERSE

AT R AR i (R A

KA R AR . AFRERTE 10 XKW

WL RS P 3 30 1y B0 2 |-, i
O T HEECHFRE B LA AL 500 2 A 2 0
FEACROR (0 (HPLC) KoM 173k, i T i
AR SN B AR B, 46 S
( Acipenser scherenscki )Mt FI WLV B 0 P 14 0t
Fr et

1 XA R I B A YR R 8,
A B P T T 3 O S 10
HBETR. ALRNE DN RMRENARY
AN LD, JH L0 4096 68 22 S

SRR E 2004 - 03 - 04 WELTE M 2004 - 06 - 07

HEECEHATR 75 - 95 ¢, W TR M B K WA
7 d EHTR . SRk N W Ak By 180
L, SCH WA LA 6550 75 - AC0Y B ek fE kN,
RWRKEBAAE(2321) T, LR IE LT
ik @
1.2 XWAHE
1.2.1 AlEBHEIR

(DOMARTHHE AR KRR,
/NP Y 800 mp/ (kg PRTR) BB 1013
FHRBGLN. CRAMLS Y 7 4, W E s

BEWE : BEE"+ LTE0RH (2001 BASOSBOS06 ) : MUEILH B M 86 T H (C0322),
PEEM T (1967 5 - ) BRSO SR R
ML Fh ORI Ted: 0451 ~ B4R61321 . Femunil; sunclajiangld 31 @ sobu. com
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JE A0 A 0 R i TR K R AL TR
2 10 R ECHR , 1R 350 )k 9 S A A7 10
MW SRR 0.2 mL/(100 g KT

()M TESHL  SMACH RAIELMRRL",
T/ R4 Y 400 mg/ (kg PRTE)  FEMEBER 1:1.1
W, LRAHE 1.2.001). FRHE
1 35 L SR K A AT AR T B, TR AT EG MR BLUN

0.2 mL/(100 g (KT ).

(R SRR AfEEETRAH
FEFCEE TH# G SR LR 10 d, IFSIC KK
oA V1 ) R FE 1 M, B A 09 R D
SrETHEI O M R TE S Y LDgo Bt LDg Y 95% 0]
fEXmEmN. Bx1.%2.

1 MEMMEEHENTE LD, MEHR
Table | Results of acute toxicity test of danofloxacin by abdominal cavity injection in A . scherenscki

15 it Dose F Sl ind R 8/ind 1K p TFiE%E 4
Group(n=7)  mg'kg lg & Sample number  Dead number Mortality Survival rate
[ 400.0 2.6021 1o 2 0.2 0.8 0.16
2 440.0 2.6435 10 3 0.3 0.7 0.21
i 484.0 26848 10 i 0.3 0.7 0.1
4 532.4 2,762 10 7 0.7 0.3 0.21
3 S85.6 2.7676 10 i 0.8 0.2 0.16
6 644.2 2.8090 10 9 0.9 0.1 0.00
i=0.0414 3 pmi2
£ EEMDRENDE LD, MESR
Table 2 Results of acute toxicity test of danofloxacin by oral administration in A . scheremscki
## Ik Dose FE i 8 /ind FE 1 /ind ¥ p HiG® g
Groupln =7) mg/kg lg D Sample number  Dead number Mortality Survival rate re
1 B00.00 2.903 1 10 ] 0 1 a
2 1 040 00 3.m70 10 2 0.20 0.80 0.16
3 1352.00 o 10 5 0. 50 0.50 0.25
4 1757.60 3.2449 10 6 0. 60 0.40 0.24
5 2284 88 1.3589 10 8 0. 80 0.20 0.16
i 2970.34 3.4728 10 10 1 0 0
i=0.1139 Ep-!!.l
(4)HISE K Bl R A RAEEEN  HESHTALAL.

B fu 07 N , 0 4 780 ik £ S il E 1 10 BD AR AT
A, [t e R L £ 20 17 0 06, SRS RS, 4
SHEFTEL) b, 36 A BT E B B R, O
H0 H P4 Bouin [CHEEE, A ELE Y,
HE §ufa, BEATH 0 , B1 BEEES S pm, B PEBE
WRBEIE B . @S R T RIF 8L 2.5% %
R, Z Bk PR UG AL E N
i Rk MR O £, o O ol WAL BRI B
1.2.2 ENBERANTE

(DERS{08E AW R SRR
4, #5 990415, HIE K 99.5% . Z BN E™
HPLC i), 7O T M fh i P Al SR AR Fr AR 35 1

AP B SRR Waters 2695 BY, ALAY
474 TG R 10 48 A 5 AR R AT L, e R EE
3 Waters C L HIEE -

(DEREHRHSRE ALRRMEEOW
A BEAI Y 10 mg/ (kg R, B 51K
% 0.2 mL/(100 g W) BERR 24 b 5185 | O, B4R
EE 4 U, RIS ER 1~ 15d, B0 24 h T
A A, EBUAUL Y R B ML, R
T -20C, &0HEHETRZA.

(3) AWM R R M A AL BRR AN
PRk R TIC R 5 A9 S , R R Sl A SRR K 2D
BbR A &6 5 % B R 0.005,0.01,0.025.0.05,
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0.1.0.25.0.5 H 1 pg/mL AYFEHE. 10 B % B
Sebm, ESPICHE Ao e e 2, P R
R EE RN AN

(4) R BE  450.1.1,10 pg/mL bR S
SHRIMA 0.5 mL A9M 3K EK 0.5 g AOHLBIR( W,
LR o ), ol C AR O e T A B % 0.01,0.1 R
| g/ mL, 5 1.2.6 LT MG TR , & 300
R0 5 O, DR o 10 L, T Al
[ B B R IR BRI, F S R i A i i
TS, IS 0 T S 0 s R LA A b AR

(S ikt b Z I A Ak B
H15:85, % 1000 mL KHPE 12.4 mL 0.2 mol/L
MBEAL % WIH 187.6 mL 0.1 mol/L MFFMENE: &
1000 mL HEah#Ih & 2.7 g ALY T 268, Mah i
pHN 3. $EB % 18 T, R IKBUY 10 L, 3k
TR T 0 K B 43 B 99 280 i 1 450 nm,
S MR % 0.8 mL/ min.

(6 ) FF i &b 5

I3 FF SR A B LB TR T A AW
RS 0.5 mL MAIFM. MOA 0.5 mL
B BEIR IR 2R FHA | min, T 4000 o/ min
R 8 min, S8 EAFHAE BF2000 BT
70 CFoT, A0S mL i 8 MRS &
0.45 pm MALEBTIEE T HPLC 4H47

SR Gh b B MERRFREL 0.5 ¢ S (FF B . L
P RS ) BYRE DI A RS 0.5 mL, WA, A
2ml A, L1 18 000 /min 5% S min, B
4000 o/ min®L 5 min, W40 LR T i
Wb, DUREFIA 0.5 mL SEEEA, 8RR 1 min
I AEA 2 mL K, BERE 511 min, 1L 4 000 ¢/ min
P 5 ein, L4080 R 50— DO LY 0% 1 ik
B SRR A SN LR BF2000 KT
{70 C FoeF.MimAosmLfishMiRaE&
0.45 pm WAL, Al T HPLC 4147

(TVEHRAE R R bRt 8y ik il o b ol iy
SR B, R A R R B
WAF.

1 XRER

.1 BfEEExXR

2.1.1 MEEES LD, SN
TG KRR f e B0 W 75 S B 70, 30 ~ 40 min
0 1 R I 25 o B S ol PR, A TR M

BB U Sh TS, 1 55 min FPHHIAIM I R
WET-fi.

Vet B S 12 h AL Y 33k
R A R B, T2 h BRI H,
SN S ARE AR 75 B R A R T

5TV ) B 85 L 0 B s BP9 LDy,

42947 mg/(kg W), LDs B 95% o] fif L 4
425.22 - 433,66 mg/ (kg $KTH).
2.1.2 OWEEHPELD, LUMGSHEI-an
fel TR A 61 3 £ L B AR, AL M Eh O, e
(KBRS, 9.5 b HIBLE 1 JRFEL, FE 1R
BAEGRHGE18~48 h 4,88 h G ELRMET W
A 000 A0 LA R s o

B LRES R OME R R LDy
1 502,10 mg/(kg W) , LD 959% [ i [X fil] #5 [8
H1307.89~ 1 738.60 mg/( ke (KT,

2.1.3 @RETHL

(U)EFHIEBT B0 I 24 e 85I I 4
SR YEF DERC M, JFF 4 B 2 A B B R AR S
o IF2EL 5 P OO, T 400 20 S % , 440
M 2B BB AL, A — e,
MBI, A T MY 0, 00 L T A gt b
PR AR RO 8, U FE LT i 2R (
BRI -1).

BT £ 09 TP REE S0 610 0 2 0 3 0 2 B0 -4
HRE ARG H i . I S0 5 O 0 1 0, T 40 Bl
I M, 7 T 0 2K o R0 e TR A 0 e
HRAETE . FLTAMMNE £ W wtE, SR e,
FUob ity £ 460 O TE Rl A I B Ak TR (AR
I =32,

(2)EERCES PO AL Gl SR B 2 e C 60 4 o
AT A S L ) R AT B A i S
ik o LT O R, LA 0 B R O
TR, B A O BRF A AT 0 O Y 0 K
I =3),

S o £ JFFREE A 45 00 1 9 o LR B AT S BR
PR, e e B R %k (BR
| = 4) Wl Py M B b - (R T - 5),
T 9 I S L TR S (PERR 1 - 6).
1.2 DAKHEEANVREERENESERDY
@

22,1 EMRETRERN TS EE
HEMIER % 4 =6521.91 + 59617 810 x, R =0.9999,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

i 6 11

PG A O A O A 0 545

Th A B I ik e 1 E 0005 ~ 1.0 pg/mL 1A &L
X R BT, T I i L S K P T
HE TR A LB 00 PR A 4R S PR T, Ak
A A M PR 7 0,005 pg/mL.

A 7 ki B R I AL
{5 3 e s 0y iR BifE 0% BL E L HEA HEm L H
A S RS 109 EPY, o i 2 i i it

2.2.2 EMPEERENGKASEENENLTE

Rl G, I LR R A T 9 4 S U A
Gt (#3). FIESM 9 KISk B (i R ki
1 e TR, 45 LS50 0 40 K 450 7 00 I 4 R 2A
T WL FRELE R 6 FCRLATRE R 0.005 pgrg KT,
FREE R RS 0 K MK 7 KBGO AH
#ith.

2154 vk BT K ) F R R
B3 BEMEAOREREAEPENIRRER
Table 3 Danoflaxacin levels in blood and tismes by oral administration pg/g, X £ SE
i) /d ) I Tissue
Time ﬁ.ﬂ Plasm !. Gill B Liver W Kidney WLE Muscle =
1 0,399 20,162 2.206+ 0,955 5.876+2.991 9.4009 £ 3.315 1.480 + 0.902
2 0, 146 + 0,030 1,160« 0. 500 3.228 £ 0.645 4.760+3.315 0.381 £0.158
3 0.118£0.035 0.985 £ 0,395 2,103 £ 0. 486 31,750+ 0.909 0.305+0.103
4 0.109 £ 0.023 0.381 x0.116 1.154 £ 0, 156 31.217+2.354 0.258 + 0.086
5 0.100 £ 0.017 0.121 £ 0.005 0.874£0.132 0.441 £0.274 0.245 = 0.069
6 0.099 £ 0.017 ND 0,403 + 0.067 0.134 £0.043 0.15320.033
7 ND 0.087 + 0.063 0.028 = 0.009 NI
8 0.016 £ 0.005 0.007 2 0.002

9

ND

ND

ND: R EME, B0 mg/(kg ).
NI Nt Detectable. Dose: 10 mg/kg BW.

3 itig

3.1 B EXRESN LD,

A 10 4 B R O AL A Y BLAY LD
% 429.47 mg/ (kg KT ), LDy ¥ 95% o] fi B0
425.22 ~ 433.66 mg/ (kg IR, AR R LDs
% 1502.10 mg/(kg (6T ),95% A & X M A 1 4
1307.89 ~ 1 738.60 mg/ (kg $6TH) . M WHO 2
ARSI A4 b MRS b A D R T
H#YE, LRPER AFNNRHERTRATET
A R ] B4R 4 T 0 2 4 ) RO D
0, R R 2 I B R LD M ES R REER

X0 R 6 25 4 0 s i S M R B A B
SeE A, MR YR8 fILTE LDy Y
6490 mg/ (kg KT ), W5 o 0 3 8L fii 17 R LDgo A
4000 mg/ (kg M) L. ALRIEVARDE
w0 00 T B T R 2SI MR B AR . %
HES MR bRV ARY R RA E RN
10, R Gk ST R BK PR 8 A9 LDy, a1 B N

2 251.84.,300.93 Fl 52.02 mg/(kg k), SH A
MRS E M e LD (L0 IK, %R, ERE R
AR EAS PR GER M —FEY, A 54%
LEToE e eiE 3R

3.2 ZRPEMERMFEERERERSHN
L2

R R R 0 A R TH R
Ak, 2 30 7 IFF 40 01 % R 45 1 9 K, 90 L O PSR
W BT AR R M . AR,
o ke O B ] e R 2 G A ) 2 R BT
160005 , 0 0 0 o O TR L B T R 0 , 55 S BOT A
MR AE, LIRS B R e 8,

Channa %" e Ko cp R B, 579 ¢ Bt o] /T 46
B 1 DG LAG IR . 3 2o o FE o FC I A I IE
41y o, R 00 A, 9 0 T I G g 0 40
BESPRERE MR, SRR A R 2
E W RO, AR LR ERSEE
%, MR P T R . X EERB T
N 8 T, L o e O, B L
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WK R, BE R AR L R R g
MEHLAR L B ORI B, 5 S0 ol P R R R
365 MDA | RIS P L B AR i e IR 2 —
T 40 P 5 A G, N A, <6 /124 P B
i SIS, 2 BRI BLR
33 ENPEBEERESENORE

031 C RN E LIRS SR LT
#4540 7R B LATFIE . O 1, 40 80 0% 080 F ol 9 b A
PORRET, LA PR R KRR, X SR RS B
S A R O A e R T AR S o, 0L
AR A B TR SRR A [ 8
VNG CERTRE W B AP B b 4 2 i, B
5 R S AT e, O T O A 044 B i
ey A,

MACC R ML, T 090 B O 1y 1 e
FEth (e TCHN 9 K A& ELEUP IR £ R B K R
RSN AL 0.005 pg/ (kg WETR ), °T £088 4 ALY
MEREN 7T KEREFENRM LSRN S
UPNEIEE L S B S ey §0 SRS S 2T
160 47 0 B i € maximum residue limit, MRL) (I HLE
WAERBdPEREFNHADP R 0.2 pg/g BRDT
B0 pg/ g JFRER N 0.4 pg/g, %4 bk i 2E 500
~100 mg/L, 8 AL 2 - 3 Jond, HERRE I N
10 d'7 A i A 0, JFF IE R O O b 4 2
A H SR R B Y R . R
LA 7= e L 5 4 0 B ) Oy M M
RS LS, TR A A
A ERAES 8 XNAREETET B
P BLE MK SR AY MRL, BB N s
RS O R I 7E 10 mg/ (kg ST ) LT o, B FC 99
PEEE H19 ~ 10 d, BEA SR G4,
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Acute toxicity of danofloxacin in Amur sturgeon and the body residue

LU Tnng-}'m: 2 YANG Yu-hui®, XU Lian-wei' ,ZHAO Ji-wei® ,SUN [:Il-j:i.lmg2
(1. Northeast Agriculiure University , Harbin 150030, China; 2. Heilongjiang Fisheries Research Institute, Chinese Academy of Fish-
ery Sciences, Harbin 150070, China)

Abstract; Amur sturgeon ( Acipenser scherenscki) were kept in experimental tanks at temperature of (23 £
1) T.The body weight of fish was 75 - 95 g7 groups were designed, including control group. The fish
were given danofloxacin by oral administration. The dosages of danofloxacin were B0O, 1040, 1 352, |
757.60,2 284 .88 and 2 970.34 mg/(kg BW) by oral administration. Meanwhile, the dosages of
dnaofloxacin were 400,440,484 ,532.4,585.6 and 644.2 mg/(kg BW) by abdominal cavity injection. Af-
ter given danofloxacin, the fish were investigated in 10 days; the dead fish were sacrificed at once; the liver
was taken into 70% alcohol and 2.5% glutaral, then observed under light and electron microscopy . The re-
sults showed that the LDg{ mediallethaldose) and 95% confidence of LDsg of dnaofloxacin in sturgeon by
abdominal cn'.rii:qr injection were 429 47 mgfl: kg BW ) and 425.22 - 433.66 mgf{ Eg BW) rﬂpﬂ:li\'ulr L and
were 1 502.10 mg/(kg BW) and 1 307.89 - 1 738.60 mg/(kg BW) respectively by oral administration.
The tissue section showed that the hepatic cell cord dissolved, and the hepatic cell cellular swelled and de-
formed. The cell nucleus of hepatic cell karyolysised. The sinusoid narrowed, the erythrocyte in them
changed in shape. The ultrastructure of liver cell showed that the cells were filled with more lipid droplet;
the mitochondrion break; rough endoplasmic reticulum oceur with rarefaction and fragmentation; lysosome
disrupted .

In the residue detection experiment, the dosage of danofloxacin was 10 mg/(kg BW) per day for 4 d.
Serum, liver, kidney , muscle and gill were taken from five sturgeon at days 1 - 15 after the last oral admi-
nastration with danofloxacin . Using a Cg colume, the mobile phase consisted of Acetonitrile/tridistilled wa-
ter{ volume ratio 15:85). The fluorescence acceleration and emission wavelength were 280 nm and 450 nm.
The protein was deprived with methyl alcohol. The previpitated mixture was shaken and then centrifuged,
and the filirate was evaporated dry with nitrogen fumes at 70 "C. Within the range of 0.005 to 1.0 pg/mlL,
danofloxin had a good linearity, The lowest detectability was 0,005 pg/mL and the average recovery of
danofloxacin was above 80% . The within-day and day-to-day precision expressed by RSD was less than
10% at three drug levels(0.005 - 0.1 and | pg/mL). The The result showed that danofloxacin distributed
in serum, liver, kidney, gill and muscle. The danofloxacin can not be detected 9 d after last oral administra-
tion in liver and kidney,7 d in serum, 6 d in gill and 7 d in muscle, meanwhile, the residues of danofloxacin in
liver and kidney were higher than those in serum, gill and muscle. According to the result the liver and kid-
ney can be used 1o detect the residue of danofloxacin, and it is safe to people when Amur sturgeon was given
danofloxacin at dose of 10 mg/(kg BW) for 4 d by oral administration at temperature of 22 - 24 °C.

Key wonds: danofloxacin; Amur sturgeon; acute toxicity; tissue residue
Corresponding author: SUN Da-jiang . E-mail: sundajiang0451 @ sohu. com
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