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Abstract: Objective To analyze and determine plasma samples of Levofloxacin Hydrochloride Injection administered iv around
Beagle dogs in order to evaluate its exposure in Beagle dogs and to provide reference for clinical studies on the toxicity of the donor

to animals. Method An HPLC method was established for the determination of levofloxacin in plasma samples of Beagle dogs.
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Beagle dogs were randomly divided into control group and levofloxacin hydrochloride injection low and high dose (20 and 40 mg /
kg, respectively, 2.33 and 4.67 times of human clinical dose) groups, with eight dogs in each group. The control group was given
normal saline, once a day, seven days a week. The administration period was four weeks and the recovery period was four weeks.
Plasma samples were analyzed and measured after the first and last iv injections of levofloxacin hydrochloride injection in Beagle
dogs, and Winnolin 6.2.1 was used to determine the effect of levofloxacin hydrochloride injection on the body of the test animals
using the non-compartmental model (NCA) method. The general state of the animals was observed, and the ECG of beagle dogs in
awake state was recorded with lead II before administration, at the beging and end of administration period and at the end of

recovery period. Results After the first administration, the C,

max

and AUC,, ratios of male Beagle dogs in the low and medium dose
groups were 1:1.86 and 1:2.19 respectively, the MRT ratios was 1:1.16, the CL_F ratio was 1:0.77, The ¢,, ratio was 1:1.44; After the
last administration, the C

max

1:0.87, the CL_F ratio was 1:0.92, the ¢,, ratio was 1:0.94; After the first administration, the C,, and AUC,,ratios of female Beagle

and AUC,, ratio of low and medium dose groups were 1:3.73 and 1:2.24 respectively. the MRT ratio was

dogs were 1:2.10 and 1:2.12, respectively between the low and medium dose group. The MRT ratio was 1:1.02, the ratio of CL_F
was 1:0.63, the ¢,, ratio was 1:1.05; After the last administration, the C, and AUC,,ratios of low and medium dose groups were 1:
1.88 and 1:1.53 respectively. The MRT ratio was 1:0.67, the CL_F ratio was 1:1.47, the ¢,, ratio was 1:0.66. Drowsiness (2/8), Skin
edema and redness (2/8), upper eyelid relaxation (1/8), saliva secretion excessive (1/8), vomiting (1/8) occurred in the low-dose
group of levofloxacin hydrochloride injection within the first week. Skin edema (1/8) and red (1/8) occurred in the low-dose group
in 2—4 week. The symptoms disappeared in the recovery period. In the high-dose group, upper eyelid relaxation occurred on the
first and second day (1/8). Some animals developed short-term or long-term skin edema (4/8), drowsiness (5/8), vomiting or retching
(6/8), salivary hypersecretion (7/8), nasal secretion (2/8), and red skin (2/8); At the second and third week of administration, the
muscle tone began to decrease (2/8), occasionally incontinence (4/8); The symptoms disappeared in the recovery period. There was
no significant difference in ECG before administration. At the end of administration, the heart rate of low-dose and high-dose
levofloxacin hydrochloride injection groups was significantly higher than that of control group (P < 0.05 or 0.01). The PR interval of
low and high dose groups was significantly lower than that of control group (P < 0.05 or 0.01), QT interval of high dose group was
significantly lower than that of control group (P < 0.05). At the end of the recovery period, the heart rate of the high-dose group was
significantly higher than that of the control group (P < 0.05). The effects were dose-dependent. Conclusion There are differences in
exposure and accumulation of levofloxacin hydrochloride injection in beagle dogs at different doses; the drug metabolism of female
beagle dogs in the middle dose group is accelerated, which may induce the activity of liver drug enzymes. The exposure of the drug
in the body is reduced. The test product may have allergic reactions, digestive system damage, systemic damage, nervous system
toxicity and cardiovascular system damage during the administration period when the dose higher than clinical equivalent dose.
Symptoms disappear during convalescence.
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4 82 18
6 75 25
8 82 18
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Fig.1 Chromatogram of Blank solvent (A), levofloxacin
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Table 2 Investigation of linear relationship of levofloxacin

in Beagle dogs
Gi% bRMEMI TR E

e PEYE E/(ug-mL ")

1 Y=141176X—3000.3 0.998 1 0.25~6.00
2 Y=131395X1+20884 0.9987 0.25~6.00
3 Y=133927X+5957.4 0.998 2 0.25~6.00
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Table3 Investigationresultsofprecisionandaccuracy (n=6)
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e ) RS fitll R (RED/%
1 5.0 5.1£0.1 12 102
1.0 1.0£0.0 1.4 98
0.5 0.5£0.0 6.4 108
2 5.0 5.3+0.1 1.1 105
1.0 0.9+0.0 1.5 91
0.5 0.4+0.0 92 90
3 5.0 5.1£0.1 12 101
1.0 2.0£0.1 32 101
0.5 0.5£0.0 3.0 101
EiiA) 5.0 2.4
1.0 4.0
0.5 6.4
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Fig.2 Average drug-time curve of male (A) and female (B)
Beagle dogs in each dose group for first administration
(xts,n=8)
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Fig.3 Average drug-time curve of male (A) and
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administration ( x+s,n=8)
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R4 EFEAYE 1EBeagle REAHNBBHNFESH (v+5,n=8)

Table 4 Toxicity parameters of female and male Beagle dogs in each dose group(;:ts,n=8)

R 5 20 mg kg Gl

At 40 mg kg™ (HED

A 20 mg-kg TOME) KT 40 mg-kg T OHE)

2 LI
D1 D28 D1 D28 D1 D28 D1 D28

Frax h 0.07+0.04  0.09+0.05 0.10£0.10  0.12+0.09 0.11+0.04  0.36+0.44  0.34+0.45  0.12+0.09
Crux pgmL ™! 2.31+0.28  1.58+0.32 4.30+1.30  5.90+1.22 1.85+0.31 2.48+£1.51  3.88+2.02 4.66+1.43
AUC,, hugmL ' 925+1.39 6.54+1.30 20.28+1.62 14.65+2.26 8.68+1.40 10.91+5.20 18.36+3.16 16.68+5.67
i h 4.71£1.30  4.59+0.43 6.77£2.11  4.30+0.51 5.05+1.14 7.14+£0.75  5.31£1.86 4.73£1.35
CL F L-h'"kg' 1.86+0.34 2.63£0.55 1.44+0.18  2.42+0.48 2.88+0.64 1.55¢0.55  1.80+0.21  2.28+0.96
MRT, h 3.96+0.34  6.89+0.83 4.60+£0.22  597+£1.09 4.25+0.20  9.92+0.99  4.34+0.52 6.61+1.84
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FIE SNV E 255 18 A L5 (2/8) , Kk K
Jif R A (2/8) , ERGAA BB C1/8) , W 43 wihid % (1/8)
MRk (1/8) 5 5 24 28 2~4 J& tH B 2 kK i C(1/8) &
ZLC1/8) s I BRI 2Kk . B R ABMAE LI 1.
2 K H B _E G AN T (1/8) 5 #5543 Bh 4 H B A 3 B K 3
() B2 7 Ji (4/8) < TR 5 (5/8) MK IHE B T HIX (6/8) M
WAyt 2 (7/8) « B 43I 2/8) R 41.(2/8) 5
LRI 2.3 T as I LK T BEAR (2/8) , A /R HY B
KAMEBREE 4/ s I HIRIRTE R i HSZ
B B PPIR AN A, B 20 i A st [ 1
FREAMT R — Bk, T O AL A

I, Rt RE AR 2B PR ) B — € HITH A R S AR
T MR o Whd 2R F IR A B —E e St
PF, K/AMEREE LK IR A R A4
RGN RE.
2.9 XPLEAIF

AT RO CH R 2R . SRR
FAGV B SUR  mRR 0 R B T
ZH(P<<0.05.0.0 D iy FIHE 4 PR 1] 3 2 251K 1% BR
Z(P<<0.05.0.01) ; 77 5 2H QT [A) JiH . 35 1K T % it
H(P<0.05). EMGREREHLOREERT
XTHRA(P<<0.05). HAERISFEASNE, WAL S.
3 g

CRETEE A R R BRSO, B R K i
KA LA N5 P& 25 W] fe — 8 1) it B

R®5 HBEDEDETHIEY Beagle KB B FM (xs)

Table S Effects of levofloxacin injection on electrocardiogram of Beagle dogs (xs)

il FE/ BT (n=8)

(mg-kg™)  LE/(K-min ") PR [8] #/ms QT [A}/ms QRS [A]}/ms
ot — 140.75+24.88 91.25+10.61 203.75+12.17 100.00+11.02
SRR S AT B S 20 122.50+23.12 84.38+10.16 211.88+17.92 103.75+15.29
40 122.25435.04 88.13+8.43 216.25+16.64 100.00+11.65

uil &/ R (n=8)
(mgkg ) OF/QK-min D PR [a] #/ms QT [A]}/ms QRS [ }/ms
oyl — 106.50+25.06 85.63+7.76 235.00+16.04 105.63+12.37
IR e I RS 20 135.13+28.17° 75.00£10.69 220.63+20.95 103.75+13.30
40 164.00£27.13" 70.00+11.65™ 213.75+20.31° 110.00+13.89

s F5E/ ME LR (=4
(mg'kg D LF/GR-min D PR [ #/ms QT A #H/ms QRS [ #/ms
i HE — 111.25+13.72 81.25+13.15 238.75422.87 107.504+2.89
FRIR e SR RS 20 119.50+£17.60 85.00+10.80 218.75+6.29 115.00+14.72
40 133.75+11.15" 86.25+8.54 225.00+£10.80 108.75+23.23

5ut B AL L P<<0.05 “*P<<0.01
‘P<0.05 “P<0.01 vs control group
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PE, AT e 24 an B R o S 2 AR A R VR A
B fife = W AE AR PR BB DG, 10T RE 2 4 R R
R MK IR 2 R 2 ) B — S T A R G A
F MR Gy T 2R IR A B — e St
P, RNMEREE LK I BRACE IR A B AW &
R e, TR S 0 T4 L EUKER R 7 B
A —E W HEHPE , fef%am i if fog b7 fs , AT = A
ZRFRER .

O FL ] 45 BB O A o 7E 45 24 30 1R) e A S e
ZN0 22 I PR (8] AT QT ) BA45 4 , 1% 24 Ji5 1
BB R, R AR B — O
RaE I EPREREHARNE, f 058
O H R SR ECE A ™ E O IR R 1R E
AI‘EFH[W*M]O

BBl A AR, AN R 2 SRR A R B
1F Beagle RAK A7 1E B B2 I E R ZE 577, @ 77 & 4
P Beagle R AR AN 259 AR Ik, 25 764 N 1) 5 5
EERT A ARG, TS 128, 85ff
25 AE AR A I TE B FE G, - 5 I R B I ]
}@Z/l\o

A SEIS BT T R Ar S YD R A R AR
) B Bl 2 1 5, AS B 55 & SRR A AR B AE
Beagle R A& PN A7 1 % 5 A& AL 2 7 5 v 77 2 2H 1k
Beagle R 25N, AT Re %5 5 125l % 14 L 2L
25 AE A I R JR /b o AR v T I R A5 AR
T B 45 24 1E 25 245 1 18] ] B AR BUR R TH AL R 4t
TE A B E A RFEEALG M RS
F KRR T 2K
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