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Abstract
This study aimed to study the Efficacy of different anti-bacterial medicaments for treatment of equine
endometritis. This study was carried out on 67 mares of varying ages (average age was 5 years old) from February
2012 to December 2013. They were diagnosed to be affected with endometritis by case history, clinical examination,
ultrasonographic examination, low volume uterine flush and cytological examination of the uterine flush. The affected
animals were then randomly classified into four groups; the 1st group was treated by intra-uterine wash with saline
only (control), the 2nd group was treated by intra-uterine wash with saline supplied with gentamicin 10%, the 3rd
group was treated by intra uterine wash with saline supplied with Cefepime, while the 4th group treated by Ceftiofur
systemically. The results showed that there was a significant variation (P<0.05) between groups treated by intra
uterine wash with saline supplied with Cefepime (3rd group), and which was treated by intra uterine wash with saline
only (control group) in both conception and pregnancy rates where the 3rd group showed the highest conception
and pregnancy rates and the control group gave the lowest ones. In conclusion, Cefepime is the most appropriate
antibiotic for treatment of endometritis in mares.
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Material and Methods

Introduction

Animals

Endometritis has long been recognized as a major cause of reduced
fertility in mares. There are several sources of uterine contamination
that enhance development of endometritis including parturition,
reproductive examination, artificial insemination or natural breeding
[1].

The present study was carried out from February 2012 to December
2013 on a number of 67 mares of varying ages and from different
localities that includes: 1) Thirty-seven Arabian mares from Al-Zahraa
farm in Cairo, 2) Thirty-one working mares in Dakahlia and Gharbeya
governorates.

Endometritis in mare is an acute or chronic inflammation of the
endometrium and its associated cellular components and structures.
Typically in the mare, the inflammation does not extend deeper than
the endometrial layer. More extensive inflammation of uterine tissues
(i.e., metritis or perimetritis) may be encountered in postpartum mares
[2].
There are various ways used for diagnosis of a case of endometritis,
these including; case history, clinical and physical examination, vaginal
examination, rectal palpation, trans-rectal ultrasonography, uterine
culture, cytologic examination and endoscopy. Also, there are different
methods to treat endometritis in mare, this include: exercise and intrauterine lavage, intra-uterine wash with antibiotics and systemically
injected antibiotics [3].
According to our knowledge there were scare research papers on
treatment of endometritis in mares in Egypt so, the present study
aimed to assess different antibacterial medicaments used for treatment
of endometritis in mares in Egypt.

Ultrasonographical examination
Ultrasonographic examination of affected animals was done by
using of ultrasound machine (Chison 8300, CHISON MEDICAL
IMAGING CO., LTD, China) with trans-rectal (5 MHZ) linear
transducer looking for presence of intrauterine fluid as described by
Brinsko et al. [4] (Figure 1).

Low-volume fluid uterine wash and cytological examination
A 50 ml of sterile sodium chloride 0.9% solution (Otsoka Co.) was
used for uterine wash of affected animals. The recovered fluid from the
uterine wash was examined for the presence of Polymorphonuclear
cells (PMNs) by using Giemsa stain as mentioned by Kawthalkar [5].
The cytologic picture revealed the presence of large number of (PMNs)
relative to endometrial cells (more than two PMNs at 100 X
magnification field) [6].
Experimental design: The affected animals were classified into four
groups as the following:
Control group: Fifteen mares received normal saline solution (NaCl
0.9%) pre-warmed to 40o C as uterine wash.
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Gentamicin group: Sixteen mares were treated with (500 ml normal
saline) supplied with gentamicin 10% (Gentapex, SP Veterinaria
Company, Spain) buffered with equal amount of sodium bicarbonate
(NaHCO3 7.5%) to avoid irritation.
Cefepime group: Sixteen mares were treated with (500 ml normal
saline) supplied with Cefepime (Maxipime 2 gram vial, Glaxosmith
Kline Company, Egypt).

Results
As shown in Tables 1 and 2 Cefepime (group 3) had a significantly
higher conception rate (87.5%) in comparison to the other groups.
As shown in Table 3, Cefepime (group 3) had a significantly higher
pregnancy rate (75 %) in comparison to the other groups.

Ceftiofur group: Twenty mares were treated with Ceftiofur
crystalline free acid (Exceed, Pfizer Company, Egypt) for
Intramuscular injection.

Group of mares
Control group (saline)

Intra-uterine

Statistical analysis: Data were collected, organized, summarized and
then statically analyzed by using Graphpad prism software. One way
analysis of variance (ANOVA) was used. P-value was set at 0.05 and
0.001 to determine the level of significance according to SAS [7].

Gentamicin 10% +

Intra-uterine

NaHCO3 7.5%
Cefepime

Intra-uterine

(Maxipime 2 gm)
Ceftiofur (Exceed)

systemic I.M.

Treated

Conceived

Conception

animals

animals

rate (%)

15

6

40

16

9

56.25

16

14

87.5

20

14

70

Table 1: (Conception rate).
Group of mares
Control group (saline)

Intra-uterine

Gentamicin 10% +

Intra-uterine

NaHCO3 7.5%
Cefepime

Intra-uterine

(Maxipime 2 gm)

Figure 1: Ultrasonographic examination of a mare uterus, a
transverse section of the uterine horn showing (anechogenic)
lumen. This picture can be interpreted with the presence of
intrauterine fluid (grade I).

Ceftiofur (Exceed)

systemic I.M.

Treated

pregnant

Pregnancy

animals

animals

rate (%)

15

4

26.66

16

6

37.5

16

12

75

20

12

60

Table 2: (Pregnancy rate).

1st estrous conception rates 2nd estrous conception rates 3rd estrous conception rates
(%)
(%)
(%)

Group of mares
Control group (saline)

Intra-uterine

0

6.667

33.33

Gentamicin 10% + NaHCO3 7.5%

Intra-uterine

0

25

31.25

Cefepime (Maxipime 2 gm)

Intra-uterine

12.5

12.5

62.5

Ceftiofur (Exceed)

systemic I.M.

55

15

0

Table 3: (1st, 2nd and 3rd estrous conception rates).

Discussion
The results of 1st group showed that the number of cured mares that
return to its normal fertility life was 6 (conception rate was 40%). The
number of mares that retain their pregnancy was 4 (pregnancy rate
was 26.66%). These mares that retain their pregnancies may cure due
to leaving the mares several cycles in a sexual rest that allow the
endometrium to regain its normal vitality. This was approved by
Troedsson [8] who mentioned that the use of antibiotics may not be
necessary, even in cases of bacterial contamination, if the mares were
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treated by large volume lavage and/or ecbolic agents within 12 hrs of
mating.
The results of 2nd group (gentamicin) revealed that the number of
cured mares that return to its normal fertility life was 9 (conception
rate was 56.25%). This low conception rate was approved by; Cohen
[9], Gibbons [10], Siu [11] and Frontoso et al. [12] who reported a
clear and marked resistance of microorganisms to gentamicin. This
may be revealed upon our results where the first estrous conception
was 0%. Moreover, Ricketts [13] mentioned that gentamicin inhibits
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leucocyte phagocytosis in vitro and are therefore best avoided for
intra-uterine use, unless specifically indicated.
The results of 3rd group (Cefepime) demonstrated that the number
of cured mares that return to its normal fertility life was 14 (conception
rate was 87.5%). The first estrous conception rate was 12.5%, the
second estrous conception rate was 12.5% and the third estrous
conception rate was 62.5%. The number of mares that retain their
pregnancy was 12 (pregnancy rate was 75%). There were a significant
difference between endometritis (control group) and treatment with
cefepime (P<0.05). These results were similar to that reported by
Shivamurthy et al. [14] in human that attributed these results to the
broad spectrum effect of cefepime.
The results of 4th group (ceftiofur) explained that the number of
cured mares that return to its normal fertility life was 14 (conception
rate was 70%). The first estrous conception rate was 55%, the Second
estrous conception rate was 15% and the third estrous conception rate
was 0%. The number of mares that retain their pregnancy was 12
(pregnancy rate was 60%). The treatment conception interval was
(13.75 ± 8.821). This was approved by Witte et al [15] and Scofield et al.
[16] who reported that Ceftiofur crystalline free acid (CCFA) reaches
appropriate endometrial tissue values to exceed the minimum
inhibitory concentration (MIC) of Streptococcus equi zooepidemicus
and Escherichia coli (a common cause of bacterial endometritis) which
is the lowest concentration of drug required to inhibit the growth of a
bacterial isolate for up to 6 days. Therefore, CCFA could be effective in
the treatment of equine bacterial endometritis caused by S.
zooepidemicus and other susceptible bacterial pathogens in the mare.
In conclusion, Cefepime is the most appropriate drug used for
treatment of endometritis in mares.
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