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ABSTRACT : The study was carried out to evaluate the acute toxicity of enrofloxacin-colistin com-
bination via a single oral (p.o.) and intravenous (i.v.) administration in ICR mice. All procedures of the
test were performed by the established regulation of Korean National Institute of Safety Research (1994.
4. 14). The maximal dose of oral and intravenous routes was 5,000 mg/kg and 90 mg/kg, consisting
with each 6 groups including control of male and female, respectively. As the results, LDs,'s of the com-
binations showed 3,075 mg/kg (%) and 2,564 mg/kg (%) after oral administrations, together with 48
mg/kg (%) and 40 mg/kg (3) after intravenous administration. These facts indicated that acute toxicitly
of enrofloxacin-colistin combination were different depending on the administration routes and sexes in
ICR mice. In conclusion, the route of enrofloxacin-colistin combination must not choose as i.v. route ad-
ministration in terms of acute toxicity based on LDj,.
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Enrofloxacin-colistin 23145 <F 453 2] ICR v}5-
2z 10vtel2 A 2 ATl Hadwe 7
TFFei4] 5,000 mg/kg 127 A HFALA] 90 mg/kg S
2 3fod Fu] 1.5¢0 of& -aAl of - 5 S&FT F
ofsled 15:U7ke] FAZE Alel|§ Table 1(73-7F)
% Table 2(4 #F-Ahell Hepligict.

Enrofloxacin-colistin ¥-3}A| & 7+ F 35l A=l
FEY AL dFE Fo 1Y olellA BAF e
5o o] g7 8] AP EESE 1597 A AbtEE
T2t A3 FAAN T SAAYANA & A
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o} 2} 26.7 mg/kgoll A= Aol A Abded| 7} glsd
o, FHAM = 2ute]7}t 3A17F ool Abgalsict.
St - BFoA HAEFT 17.8 mgkgollAe &
ulgl o] Alvpell i sl x] ¢kglri(Table 2). ¥ A3 &
Aol A9 At A FoRg 540 ZA
ehd AR B AP EHS Fof A2 A A F&
g A E AT o2 AFFArE A" §)
Ak AP EAE FoATe] dzol vste] Apg=
FEE AYdtaie JAFSAL] Wshe BEE A 39

t}(Table 3, 4).

2. BEEX|AFEHLDs) 3

Enrofloxacin-colistin 23AE A3 2 AW Fo43)
3 JAE A} 2ESE o) 43)e] Litchifield & Wil-
coxon®ell o1& 73+ LDy 95% A1 3HAl= o3t
2t & 2 AY AFFAAL] LDy $3 o] 2,564
mg/kgol i ¢A-L 3,075 mgkgo g vielyton], X
MEd glolde $AdAE 40 mgkg 18] 7 U4
| A& 48 mg/kge| $ltH(Table 5). ©]5 LDy 95% A
A= A5 A5 7] 1,888~3,480 mg/ke,

Table 1. Survivals in ICR mice orally treated with enrofloxacin-colistin combination

Dosage Days after treatment Final
Sex .
(mg/kg) 0 1 9 3 4 5 6 7 survivals
Male Control’ 10/10 10/10 10710 10/10 10/10 10/10 10/10 10/10 10/10
987 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
1,481 10/10 8/10 7/10 7/10 7/10 7/10 7/10 7/10 7/10
2,222 10/10 8/10 7/10 7/10 7/10 7/10 7/10 7/10 7/10
3,333 10/10 5/10 2/10 2/10 2/10 2/10 2/10 2/10 2/10
5,000 10/10 3/10 2/10 2/10 2/10 2/10 2/10 2/10 2/10
Female Control’ 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
987 10/10 10/10 0/10 10/10 10/10 10/10 10/10 10/10 10/10
1,481 10/10 9/10 8/10 8/10 8/10 8/10 8/10 8/10 8/10
2,222 10/10 10/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10
3,333 10/10 5/10 3/10 3/10 3/10 3/10 3/10 3/10 3/10
5,000 10/10 4/10 2/10 2/10 2/10 2/10 2/10 2/10 2/10
*Control: Saline adjusted to the same pH of the tested drug.
Table 2. Survivals in ICR mouse intravenously treated with enrofloxacin-colistin combination
Dosage Days after treatment Final
Sex -
(mg/kg) 0 1 2 3 4 5 6 7 survivals
Male Control* 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
17.8 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
26.7 10/10 8/10 8/10 8/10 8/10 8/10 8/10 8/10 8/10
40 10/10 5/10 5/10 5/10 5/10 5/10 5/10 5/10 5/10
60 10/10 2/10 2/10 2/10 2/10 2/10 2/10 2/10 2/10
90 10/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
Female Control* 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
17.8 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
26.7 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
40 10/10 6/10 6/10 6/10 6/10 6/10 6/10 6/10 6/10
60 10/10 4/10 410 4/10 4/10 4/10 4/10 4/10 4/10
90 10/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

°Control: Saline adjusted to the same pH of the experimented drug.
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Table 3. Clinical signs in ICR mouse intravenously treated with enrofloxacin-colistin combination

Dosage Clinical

Hours after treatment

Days after treatment

Sex .
(mg/kg) signs 1 2 3 4 5 6 1 2 3 4 5 6 7
Male Control® ND® - - - - . - R . - . . B
17.8 ND . - - - B - N . . . . ) .
26.7 ND - - - - - - - - - - - - -
40 ND - - - - . - - . - - . - .
60 ND - - - - - - - - - - - - -
90 ND . - - - N B} .
Female Control® ND° - - - - - - - . - - . _ R
17.8 ND - - - - - - - - - - - - -
26.7 ND - - - - n . - . - _ . X .
40 ND - - - - - - - - - - - . -
60 ND - - - . B . . . . . . i .
90 ND - - - - y . .

Control Saline adjusted to the same pH of the experimented drug.
°ND: Not detected.

Table 4. Clinical signs in ICR mouse orally treated with enrofloxacin-colistin combination

Hours after treatment

Days after treatment

Sex Dosage Clinical
(mg/kg) signs 1 2 3 4 5 6 1 2 3 4 5 6 1
Male *Control ND* - - - - - - - - - - . . .
987 ND - - - - - - - - - - - - -
1,481 ND - - - - - - - - - - - - -
2,222 ND - - - - - - - - - - - - -
3,333 ND - - - - - - - - - - - - -
5,000 ND - - - - - - -
Female “Control ND® - - - - - - - - - - - - -
987 ND - - - - - - - - - - - - -
1,481 ND - - - - - - - - - - - - -
2,222 ND - - - - - - - - - - - - -
3,333 ND - - - - - - - - - - - - -
5,000 ND - - - - - - -
Control Saline adjusted to the same pH of the experimented drug.
"ND: Not detected.
obA 0] 2,359~4,007 mg/kg s viehdtH(Table 5). & A 1,366 mg/kg® B8 glom A= FARe] A4 o3}

o] Fo 424 LD "3 2 AolE vehisi 7
ZlEAle] 2o A2 LD, 2lo]= Merck Indexel|
A= Bele] =gl v} enrofloxacin®] miceol] ¢}
o} 2] LDy 7378 7% 7¢] 5,000 mgkg |4,
fZle] 4,336 mg/kgoll wldte] A FALe] 79 200
mg/kg ©| 324 Aol A A 258 o]Af e]w o
Zlell A 21700 o]AFe] ze]lE HoJFa 9ot W
colistin®] EA1-& -f72FE%7}7] W(Buropean Agency
for the Evaluation of Medicinal Products) Ats}e] 55
FZ 23] (Committee for Veterinary Medicinal
Products)?} FALgE wvlel] osbH 77 LD, 452~

Table 5. Acute toxicity of enrofloxacin-colistin combination in
ICR mice

Oral (mg/kg) LV. (mg/kg)
Male Female Male Female
LDs, 2,564 3,075 40 48
Log (LDs) 341 349 1.60 1.68

95% C.L. 1,888~3,480 2,359~4,007 28.4~56.4 35.6~64.0

© WA dsker) ATl W FE FAE
ehdtha sheleh SRE T AEEAe Mgl
LDy ob7h7) 238 ulr} glovt £ A1q Aoz
A ksl Aol Al A8 FEEe
olV)2} LDyoll chSIAE AF5 282 vl 9l Ao
2 A% Dot 2 el ATEAE s e
& Blstgon YR g iRz A7) 44
@ Aoz A7},

3.AE &8

FAATe AEA AP g FoiTo} G2z
A 2z AAEAE TG F
AT WIS WAL vk, ATl 40T 01401]
SleiA gt - & =5t Wl 24 Qe A
W3= g ZéElXI wster, 3 APEA FAT A
37k 5 AT 2 YT Aolel M E A% W
3} A R] o8l tH(Table 6, 7).



Table 6. Body weights in ICR mice orally treated with enrofloxacin-colistin combination
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Days after treatment

Dosage
Sex
(mg/kg) 0 1 2 3 4 5 6 7
Male Control’ Mean 25.78 25.90 26.01 26.21 26.46 26.75 26.96 2717
SD 2.82 2.84 2.85 2.95 3.04 3.10 3.17 3.22
n) 10 10 10 10 10 10 10 v
987 can 25.52 25.52 25.69 25.84 26.01 26.23 26.54 26.76
SD 3.40 3.38 3.39 3.44 3.45 347 3.47 3.50
n) 10 10 10 10 10 10 10 10
1,481 ean 23.04 22.29 22.59 22.74 22.83 22.93 23.13 23.30
SD 2.43 1.97 1.94 1.98 1.92 1.96 1.99 2.03
N;n) 10 7 7 7 7 7 7
2,222 ean 4.98 25 25 25.74 25.87 25.96 26.16 26.24 26.54
SD 2.54 2 50 2.30 2.31 227 2.30 2.36 2.42
Nin) 10 7 7 7 7 7 7
3,333 ean 23.82 24 96 26.95 27.00 27.10 27.35 27.45 27.58
SD 2.80 2.70 - - - - - -
n) 10 5 2 2 2 2 2
5,000 ean 21.61 23.40 23.95 24.00 24.10 24.22 24.35 24.60
SD 3.66 0.94 - - - - -
. Nin) 10 3 2 2 2 2
Female Controf ean 21.53 21.67 21.85 2211 22.30 22.62 22 90 23.25
SD 3.20 331 3.30 3.37 3.44 3.44 352 3.56
n) 10 10 10 0 10 10 10 10
987 ean 23.17 23.19 23.34 23.67 23.99 2424 24.53 25.00
SD 1.17 1.17 1.19 1.30 1.32 1.33 1.34 1.38
n) 10 10 10 10 10 10 10 10
1,481 ean 22.55 22.46 22.11 22.28 22.48 22.69 22.93 23.24
SD 1.71 1.81 1.15 1.23 1.25 1.24 1.29 133
n) 10 9 8 8 8 8 8
2,222 ean 24.00 23.96 24.20 24.31 24.46 24.64 24 82 25.09
SD 1.80 1.82 1.77 1.82 1.84 1 86 1 88 1.95
n) 10 10 9 9 9 9
3,333 ean 22.39 22.33 22.80 22.93 23.00 23 13 23.30 23.50
SD 0.76 0.94 0.80 0.82 0.78 0.82 0.83 0.83
I\én) 10 5 3 3 3 3 3 3
5,000 ean 23.28 24.58 26.10 26.15 26.25 26.30 26.45 26.60
SD 3.08 3.23 - - - - - -
(n) 10 4 2 2 2 2 2 2
*Control: Saline adjusted to the same pH of the tested drug.
Table 7. Body weights in ICR mice intravenous treated with enrofloxacin-colistin combination
Sex Dosage Days after treatment
(mg/kg) 0 1 2 3 4 5 6 7
Male Control" Mean 25.79 2581 26.01 26.18 26.35 26.66 27.01 27.47
SD 2.42 2.42 2.46 2.47 2.49 2.50 2.51 2.54
Ngn) 10 10 10 10 10 10 10 10
17.8 ean 3191 3197 32.13 3241 32.72 32.99 33.31 33.73
SD 195 2.00 2.0 2.03 2.04 2.04 2.05 2.05
n) 10 10 10 10 10 10 10 10
26.7 ean 30.16 29.45 29.55 29.73 29.88 30.04 30.25 26.81
SD 2.83 2.63 2.66 2.67 2.67 2.67 2.68 271
I\,in) 10 8 8 8 8 8 8 8
40 ean 22.37 23.48 23.46 23.50 23.64 23.84 24.06 24.34
SD 2.36 1.76 1.81 1.76 1.80 1.82 1.82 1.82
Nin) 10 5 S 5 5 5 5 5
60 Stiz)m 2%3;/ 26.95 27.00 27.05 27.25 27.25 27.40 27.60
Nin) 10 2 2 2 2 2 2 2
90 ean 23.54 - - - - - - -
SD 3.19 - - - - - - -
R Nin) 10 0 0 0 0 0 0
Female Control ean 23.11 23.19 23.32 23.50 23 71 23.96 24.25 24.62
SD 1.69 1.09 1.75 1.75 1.78 1.84 1.88 1.96
N{n) 10 10 10 10 10 10 10 10
17.8 ean 23.25 2327 23.35 23.48 23.66 23.87 24.04 24.33
SD 1.06 1.09 1.11 1.15 1.13 1.15 1.16 1.17
IvEn) 10 10 10 10 10 10 10 10
26.7 ean 22.95 22.89 22.96 23.06 23.20 2341 23.65 23.96
SD 1.45 1.44 1.45 1.41 1.44 1.44 1.51 1.57
n) 10 10 10 10 10 10 10 10
40 ean 22.95 22.95 22.98 23.17 23.37 23.57 23.78 24.08
D 1.13 1.48 1.53 1.63 1.70 1.77 1.83 1.83
n) 10 6 6 6 6 6 6
60 ean 23.00 23 03 22.98 23.13 23.30 23.58 23.78 24.03
SD 1.24 1.14 1.18 1.19 1.16 1.15 1.07 1.11
Iv{n) 10 4 4 4 4 4 4 4
ean 22.66 - - - - - - -
SD 1.75 - - - - - - -
(n) 10 0 0 0 0 0 0 0

*Control: Saline adjusted to the same pH of the tested drug.
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Table 8. Incidence of necropsy findings in ICR mice orally treated with enrofloxacin-colistin combination

Sex Male

Female

Organ Dosage

(mg/kg) Control’ 987 1,481 2,222 3,333 5,000  Control’ 987 1,481 2,222 3,333 5,000
No. of mice 10 10 7 7 2 2 10 10 8 9 3 2
Adrenal Gl L 0 0 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0 0 0
Brain 0 0 0 0 0 0 0 0 0 0 0 0
Heart 0 0 0 0 0 0 0 0 0 0 0 0
Liver 0 0 0 0 0 0 0 0 0 0 0 0
Kidney 0 0 0 0 0 0 0 0 0 0 0 0
Lung 0 0 0 0 0 0 0 0 0 0 0 0
Hemorrhage 0 1 0 0 0 0 0 0 0 0 0 1
Spleen 0 0 0 0 0 0 0 0 0 0 0 0
Testis L 0 0 0 0 0 0 0 0 0 0 0 0
(Ovary) R 0 0 0 0 0 0 0 0 0 0 0 0
Stomach 0 0 0 0 0 0 0 0 0 0 0 0
*Control: Saline adjusted to the same pH of the tested drug.
Table 9. Incidence of necropsy findings in ICR mice intravenously treated with enrofloxacin-colistin combination
Sex Male Female
Organ Dosage " a
(mg/kg) Control’ 178 26.7 40 60 90 Control 17.8 26.7 40 60 90
No. of mice 10 10 8 5 2 0 10 10 10 6 4 0
Adrenal Gl. L 0 0 0 0 0 - 0 0 0 0 0 -
R 0 0 0 0 0 - 0 0 0 0 0 -
Brain 0 0 0 0 0 - 0 0 0 0 0 -
Heart 0 0 0 0 0 - 0 0 0 0 0 -
Liver 0 0 0 0 0 - 0 0 0 0 0 -
Kidney 0 0 0 0 0 - 0 0 0 0 0 -
Lung Hemorrhage 0 0 0 0 0 - 0 0 0 0 0 -
Spleen 0 0 0 0 0 - 0 0 0 0 0 -
Testis L 0 0 0 0 0 - 0 0 0 0 0 -
(ovary) R 0 0 0 0 0 - 0 0 0 0 0 -
Stomach 0 0 0 0 0 - 0 0 0 0 0 -

*Control: Saline adjusted to the same pH of the tested drug.

AFEA Fofo &3l A3 RE AFFES S
] 37338l Aol o8l dold = e S 3%
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ekgo] FHF EAFS FAY & o} Solg
A 278 AAHA @ik ¥ AFEA Fo
7} £859 2E FEE WA E FAE AXNE
vl AFEATEe 7 ALgT 2 Il a8
7 1efjellA] sjo) 22 A} o] AP &
2ol wgsle] vehle dlEadelzta A=A ‘3%
gkch(Table 8). A Foi o] R E AP FEoA+=

o) ¥ whek s ¥-A7d-S IS R] efgkti(Table 9).
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