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Figure 1. Chromatogram of blank bovine milk

spiked with 200 ng/ml enrofloxacin with
retention time of 4.40 minutes
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Figure 2. Chromatogram of blank bovine milk spiked with 100 ng/ml cipofloxacin with retention time of

3.80 minutes

Table 1. Calibration curve statistics of enrofloxacin and ciprofloxacin concentrations in milk
Analyte Concentration | Concentration found | Relative Standard Deviation %
added (ng/ml) (ng/ml) £ S.D. (RSD %)
5 4.77+0.19 4.00
10 10.38 £ 0.49 4.76
50 48.07+1.71 3.56
Enrofloxacin 100 97.87 £0.29 0.29
200 177.06 =+ 17.68 9.98
slope 0.887
r2 0.997
5 4.63+0.10 2.07
10 9.56 £+ 0.62 6.45
50 47.17+£0.71 1.50
Ciprofloxacin 100 94.41+1.48 1.57
200 174.22 +8.89 5.10
slope 0.872
r2 0.998
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Table 2. Intra-day precision value for the determination of enrofloxacin and ciprofloxacin
concentrations in milk

Analvte Concentration Concentration found Relative Standard
’ added (ng/ml) (ng/ml)£S.D | Deviation % (RSD %)

5 477 +0.19 4.0

. 10 10.38 + 0.49 4.8
Enrofloxacin

50 48.07 +1.71 3.6

100 97.87 +0.29 0.3

5 4.63+0.10 2.1

: : 10 9.56 + 0.62 6.5
Ciprofloxacin

50 4717 £0.71 15

100 94.41 + 1.48 16

Table 3. Inter-day precision value for the determination of enrofloxacin and ciprofloxacin

concentrations in milk

Concentration

Concentration found

Relative Standard

Analyte added (ng/ml) (ng/ml) £ S.D Deviation % (RSD %)

5 4.17+0.43 10.2

10 9.52 +0.77 8.1

Enrofloxacin 50 45.90 + 3.55 7.7
100 90.91 + 6.06 6.7

5 4.14 +0.57 13.8

10 9.34 +0.95 10.1

Ciprofloxacin 50 45,63 +3.19 7.0
100 91.14 +5.50 6.1

LSLAC,.M&&JL{)LM)J‘JL))W&)JJLS\J;
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Table 4. Determination of accuracy value of method based on recovery

. Concentration found
0,
Analyte Concentration added (ng/ml) (ng/ml) £ S.D Mean of Recovery %

5 4.32 £ 0.46 86.47

) 10 9.74£0.79 97.36
Enrofloxacin

50 46.44 + 3.27 92.88

100 92.64 £ 6.04 92.64

5 4.27 £ 0.61 85.40

. . 10 9.37 £ 0.66 93.72
Ciprofloxacin

50 45.78 + 3.27 90.96

100 92.74 £ 6.04 92.74
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Figure 3. Evaluation of changes in the concentrations of enrofloxacin (a) and ciprofloxacin (b) (pg/ml) in
milk samples of healthy and mastitis groups at different hours of study

Table 5. P value of the comparison of enrofloxacin and ciprofloxacin concentrations in milk of healthy and
mastitis groups at different hours of study

Time (h)
1 3 6 12 24 48 72
Statistical comparison of Not
enrofloxacin concentrations in milk | 0.589 | 0.485 0.309 | 0.699 | 0.485 | 0.093
o Detected
of healthy and mastitis groups
Statistical comparison of
ciprofloxacin concentrations in milk | 0.349 | 0.180 0.240 | 0.026" | 0.394 | 0.589 0.937
of healthy and mastitis groups
* |f the p value is less than 0.05, the difference between the two groups is statistically significant.
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Abstract

Pharmacokinetic studies of drugs from the body are done in healthy animals. Regarding the pathological changes
in the permeability of drugs to the anatomical spaces, the knowledge about the rate of permeability of antibiotic to
infected mammary glands can be effective in the selection of antibiotics. The aim of this study is to evaluate the
amount of enrofloxacin in milk of healthy and clinical mastitis quarters after single dose intramasular injection in
dairy cows. To do this research, from six Holstein lactating cattle with clinical grade 2 mastitis infected by E. coli,
using aseptic method milk were taken and cultured in a blood Agar and McConkey environment. Finally, 6 isolates
sent to the reference laboratory for approval. After confirming the cause of mastitis, Enrofloxacin 5% (hipralona)
was injected intramuscularly at dose of 5 mg/kg B.W. Then, milk samples were taken at different times from
healthy and clinical mastitis quarters and transferred to the laboratory to analyze. Enrofloxacin and its metabolite,
Ciprofloxacin, were extracted by standard protocols. Then drug concentrations were measured using a high-
performance liquid chromatographic (HPLC) method. Chromatographic conditions included a mobile phase as
methanol-acetonitril solution (76:24 v/v) using an isocratic method with a flow rate of 1.0 ml/min and UV detection
at 280nm. The results of our study showed that the amount of enrofloxacin in milk samples between two groups
was not significantly different in hours of measurement. However, for ciprofloxacin at 12 h, it was significantly
higher in milk of clinical mastitis quarters than in healthy ones. Based on the HPLC data, it can be concluded that
the penetration pattern of enrofloxacin in healthy and clinical mastitis quarters had no significant difference.
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