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Effects of Low Concentration Enrofloxacin on
SPF Mice Intestinal Microflora
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Abstract: In this study, SPF mice model has been developed to study the effects of enrofloxacin on fecal aerobic and anaerobic
populations, selection of bacteria resistant to ciprofloxacin, maintenance of the intestinal barrier against exogenous E.coli.
Enrofloxacin was administered via drinking water(1, 10 and 100 mg-L™*) to SPF femal mice for 48 d. Total aerobic flora counts,
Enterococci counts and Bacteroides counts decreased significantly following exposure to 100 mg-L™ enrofloxacin. Total aerobic flora
counts were also affected by 10 mg:L™ enrofloxacin. Enrofloxacin exposure at 1, 10 and 100 mg-L™" increased the percentage of
aerobic populations resistant to 1 pg-ml™ ciprofloxacin. 100 mg:L™ enrofloxacin also increased the percentage of Bacteroides
resistant to 16 pg-ml™ ciprofloxacin. The resistance colonization of some SPF mice was impaired at 1, 10 and 100 mg.L™
enrofloxacin.The results indicated that enrofloxacin can partly decrease the aerobic populations, but pose little effects on anaerobic
populations. In conclusion, the effects of low concentrations enrofloxacin on SPF mice fecal bacteria population and resistance
colonization were not significant, the most important impact of low concentrations enrofloxacin on SPF mice intestinal microflora
may be resistance selection and increase the percentage of resistant aerobic flora to ciproflxacin. The ADI of enrofloxacin and
ciprofloxacin established by Ministry of Agriculture may affect human intestinal microflora by selecting resistant aerobic flora.
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F1 SPF/IREEZMEEHEAIT K [log(CFU/) ]
Tablel Counts of bacteria in SPF mice feces

T SRR ) 1 N 1 X AL
i L 1mg-L 10 mg-L 100 mg-L
Bacteria Sampling time (d) Control
A
P 0 6.70+0.42 6.66+0.56 6.3510.46 6.481+0.46
Total aerobic flora 5 6.70+0.69 6.06+0.79 5.3240.89" 6.461+0.35
9 6.16+0.19 7.29+0.84 5.8040.62" 7.29+0.88
20 8.70+0.79 7.04+0.86" 4.95+0.42" 8.5740.87
24 8.13+0.01" 8.21+0.317 4.28+0.39" 8.7840.20
37 7.83+0.017 6.474+0.92 5.5840.69" 6.88+0.44
41 7.9440.38 6.44+0.42" 5.90+1.26" 8.3340.63
48 7.50+0.01" 6.41+0.71 5.6940.68 6.35+0.53
52 7.7840.05 6.71+1.31 6.4610.43 6.784+0.76
56 7.58+0.01" 6.60+1.31 4.80+0.77" 5.79+0.53
Jk A 0 4.77+0.30 4.321+0.96 5.00+0.27 4.89+0.24
Enterococcus. 4 5.22+0.63 4.77+0.46 0~ 4.81+0.67
25 4.724+0.73 5.79+0.70 0.73+1.63" 5.80+0.81
32 5.67+0.22 6.29+0.34 1.74+2717 5.77+1.02
45 6.01+0.26 5.61+1.08 0~ 6.2840.08
47 6.79+0.24 550+1.11 3.45+1.78" 6.39+0.21
58 6.21+0.27 5.69+0.88 1.054+256" 5.75+0.56
R IE 0 8.01+0.10 7.834+0.13 8.15+0.14 8.03+0.13
Bacteroides. 3 7.70+0.30 7.49+0.34 6.65+0.51" 7.6040.43
6 8.40+0.55 8.38+0.45 6.314+0.69" 8.2140.26
14 8.08+0.56 7.75+0.51 7.524+0.327 8.234+0.17
42 8.724+0.17 8.18+0.26 7.68+0.40" 8.5410.22

TR ENRAMEL, 2ZREE (P<0.05); THoR SN AN, ZRREE (P<0.01). FH

“ Denoting that the difference is high compared with control (P<0.05); * Denoting that the difference is significantly high compared with control (P<0.01). The
same as below

2 SPF/NREFEFTEMRMEREEI 1pg - ml " KR EMHRHTR
Table 2 Percentage of aerobic flora resistant to 1g-ml™ ciprofloxacin in SPF mice feces (%)

AR 1mgL? 10 mg:L™ 100 mg L™ X
Sampling time  (d) Control
0 1.824+1.13 0.8340.52 1.874+1.29 2974122
5 6.0843.50 3.89+1.42 15.36+4.45" 6.2041.69
9 1.1840.90 8.09+6.49 11.06+8.78 3.68+2.03
20 1.2241.15 4.85+4.19 22.11+19.89 1.8441.47
24 0.2440.11 1.1940.52 55.14+39.36 0.51+0.27
37 31.95+23.65" 27.48+12.29" 40.63+34.18" 3.99+3.66
41 6.304+3.65" 20.34+19.17" 44.22+27.03 1.31+0.79
48 30.32+22.01 51.42+12.13" 73.76+37.83" 3.10+2.42
56 37.97+23.74 13.81+12.23 32.80+28.16 2.7342.06
%3 SPF/NREBHIMHEIN 16 peml KA EMAEMNTL
Table 3 Percentage of Bacteroides. resistant to16 pg-ml? ciprofloxacin in SPF mice feces (%)
KA Sampling time  (d) 1mgL* 10 mgL* 100 mg-L* X4 Control
0 1.8841.120 472+1.62 4.05+1.56 2.4540.94
3 8.42+7.83 14.38+18.70 68.53+15.48" 4.38+2.93
6 3.35+1.81 4.92+6.30 62.48+26.87" 6.534+5.32
14 31.62+16.11" 12.19+6.43 100.040.00” 7.53+5.24

42 3.8242.92 39.27+11.70" 86.44419.32" 1.96+1.01
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A28/ R SEAE LR 45 R (5718 32.d Ji5) T RERS
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Table 4 Counts of E.Coli in SPF mice feces after implantation [log(CFU/g)]

SRAEIT ] a " 2 AL
L 1mgL 10 mg-L 100 mg-L
Sampling time (d) Control
1 6.67+0.74 7.76+0.62 7.3840.67 7.44+0.70
15 5.05+0.38 5.99+1.15 6.124+0.97 5.28+0.96
3 4.90+0.55 429+1.13 3.96+1.36 3.79+1.76
45 5.30+0.63 4.77+1.40 451+1.36 3.65+2.22
6.5 3.57+1.08 4.051+2.07 2.59+0.98 2.53+2.18
8.5 2.24+1.39 1.95+1.80 1.90+2.46 1.82+2.19
10.5 2.87+1.59 1.50+1.97 2.3242.07 2.04+2.29
125 3.05+1.37 0.66+1.62 2744221 1.65+2.06
14.5 2.90+2.57 0.84+1.33 2.63+2.36 0.67+1.03
16.5 1.89+2.33 1.75+2.71 1.88+2.33 0
19.5 1.214+2.13 2.32+2.67 1.70+2.21 0
215 1.98+2.39 1.79+1.62 1.87+1.81 0
26 2.52+2.76" 0.98+2.05 1.0740.82 0
28 1.924+2.21 1.254+2.05 0 0
32 1.774+1.70" 1.09+1.88 0 0
#z5 FEEBEARMEIZEEENE] £ co// BY SPF /NREL (4D
Table 5 Number of SPF mices with E.coli after implantation
AT ImgL? 10 mgL? 100 mg-L™* Xl
Sampling time  (d) Control
1 6 6 6 6
15 6 6 6 6
3 6 6 5 4
45 6 6 6 4
6.5 5 4 2 3
8.5 2 2 3 2
10.5 5 1 3 3
12,5 3 1 4 2
14.5 3 1 3 0
16.5 2 2 2 0
19.5 1 3 2 0
215 3 2 2 0
26 3 1 1 0
28 3 2 0 0
32 1 1 0 0
3 b Bebi, @2 5P AR, B IR G R HAR N

Jo 3 R X PR A N A A A Il o B AR
EA BB AR AR AR A A

PUSRIB AR TRATRVF 2 SO0 S a1 0
YT o BB AESIIIE T b I DT 25 BN AR RN
Joi s AAR] BERIR T T TR SR Je BT A A E ) O
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AR 225 A4 W BT s, 3R 29 KRR = A
FHEAT I TE AN R TN 25 PE 5, X R E AR 2R, X
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FEAT 1 mg Lt B /NREROK S ml, Pk
# 20 g, W 1 mg L™t BEIEEYOKA Y THEA 0.25
mg-kg ™ AR, — ORI, /N RAA R 25 Ll 25~
50 @ 1M, 84N 1 mge Lt B VP AU AR S T A Ak
N 5~10 pg-kg™ AR, o EBLAT LS 0 B
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