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Abstract: To investigate the effect of different protocols for estrus synchronization in ewes on the vaginal tract bacteria
and evaluate the sensitivity of bacteria to different antibiotics. Sixteen local breed ewes were allocated to four groups, each
containing four. Group A: ewes treated with sponges for 10 days; Group B ewes treated with CIDR for 10 days; Group C
ewes treated with sponges for 14 days and finally Group D ewes treated with CIDR for 14 days. Sterile swaps were taken
from the vagina’s mucous before insertion of sponge or CIDR and after removing it for each group. Vaginal swabs from
synchronized ewes were obtained from the vagina's mucous before insertion of sponge or CIDR and after removing it for
each group to use in different bacteriological tests. The results showed that the most dominant bacteria were E-Coli 7/7
(100%), and Staphylococcus aureus (71%) before insertion, while in group A, the percentage was 75% and 100% for E-
Coli only in group B and group C respectively. According to E-coli, the results showed that it was more sensitive to
Doxycycline (3.36+0.3), Enrofloxacin (3.23+0.2), and Ciprofloxacin (3.18+0.3) figure (2). Also, Staphylococcus aureus
was sensitive to Doxycycline (3.32+0.4), Enrofloxacin (3.17+0.3), and Ciprofloxacin (3.12+0.3). It was concluded that the
E-coli was the most prominent microflora in the vagina in ewes before and after insertion of sponges. Doxycycline,
Enrofloxacin, and Ciprofloxacin are the most effective antibiotics against E-coli and Staphylococcus aureus.
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INTRODUCTION

Estrus synchronization is one of the programs that increase the productivity of sheep around the world. Many
different methods were used for estrous synchronization such as changes in photoperiod (Fleisch et al., 2015), exogenous
hormonal like a vaginal sponge, CIDR, and prostaglandin (Yu et al., 2018; Martinez-Ros et al., 2019; Habeeb and Anne,
2021). There was evidence that using a sponge for 12 or 14 days related to abnormal vaginal discharge which may be
purulent or hemorrhagic when removing it (Scudamore, 1988). Vaginitis occurs due to the vaginal sponge causing retention
of vaginal secretions that lead to the proliferation of bacteria then cause inflammation and infection (Al-Hamedawi et al.,
2003; Sargison et al., 2007; Vasconcelos et al., 2016). On the other hand, many studies recorded that using CIDR cause
purulent vaginal discharge but it is lower than when using sponges (Suarez et al., 2006). The most common protocols for
using sponges are long protocols (12-14) days or short protocols (6-7) days, the short protocol is related to lower bacterial
growth and high fertility rate after laparoscope insemination (Dos Santos-Neto et al., 2015; Martinez-Ros et al., 2018).
Many studies, recorded different types of bacteria associated with vaginitis after removing sponges, Martinez-Ros et al.,
(2018) reported that Salmonella spp. and Staphylococcus aureus are the most common bacteria withdrawal of sponges.
Staphylococcus aureus is recorded as the most common bacteria that causes purulent vaginitis in ewes (Donders et al.,
2002; Braganca et al., 2017). While Vasconcelos et al., (2016) showed that E-Coli the prevalent bacteria isolated from the
vagina after using CIDR or sponges. Altincekic et al., (2021) revealed that amoxicillin, cefepime, and ceftazidime were
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effective antibiotics for Gram-negative bacteria. The study was designed to isolate bacteria after different estrus
synchronization protocols by sponges and CIDR with antibiotic susceptibility tests for isolated bacteria.

MATERIALS AND METHODS

The study was conducted to evaluate the changes in bacteria in an ewe’s vagina after using different methods of
estrus synchronization protocols. Sixteen local breed ewes were allocated to four groups, each containing four. Group A:
ewes treated with sponges 40 mg (China) for 10 days; Group B ewes treated with CIDR (USA) for 10 days; Group C ewes
treated with sponges 40 mg (China) for 14 days and finally Group D ewes treated with CIDR (USA) for 14 days. Sterile
swaps were taken from the vagina’s mucous before insertion of sponge or CIDR and after removing it for each group. The
vulva of the ewe was cleaned with neutral soap, chlorinated water, and then with water again. From each animal, a sample
had been obtained by using sterilized microbiological swabs from the vagina deeply. Disposable medical gloves were used
to gather all samples. By using media-transported samples (Afcoswap, Jordan), the entire collected samples were kept at 4
°C and brought to the lab in less than an hour to be cultivated.

In the lab, each collected swabs were placed in 10 mL sterilized tubes containing about 1 mL of Brain Heart
Infusion ager. The culture was done on non-selective and selective media in anaerobic conditions by using sixteen streak
methods. MacConkey agar, Eosin methylene blue, and SS agar were employed for the selectivity growth of bacteria and
also for quantification of these growth bacteria while Mueller-Hinton and horse blood agar as a general medium for
bacterial growth.

Sensitivity Test

The agar well diffusion method was taken on according to (Kavanagh, 1972 and Perez, 1990) for evaluating the
antibacterial activity of different antibiotics used against bacteria isolated from the vagina. Standardized bacterial
suspensions(1.5x108fu/ml) of S. aureus and others for E-coli were mixed separately by using sterilized Mueller-Hinton
agar. About twenty-five ml of the sterile agars were spread into sterilized Petri plates and then let them dry for ten minutes
at room temperature. The antibiotic discs of Ciprofloxacin, Colistin, Doxycycline, Enrofloxacin, Flumequine, Gentamycin,
and Neomycin were added to the plates. The plates were left at 37 C° for 24 hours, Thereafter, the diameter of the inhibitory
zone was measured to the closest millimeter (mm).

RESULTS

The results showed in Table (1) that 7/16 samples were positive for microbiological culture, and the most
dominant bacteria were E-Coli 7/7 (100%) Figure (1), Staphylococcus aureus (71%) before insertion sponges, and CIDR.
After removing, in group A, the percentage was 75% for E-Coli only. In group B the percentage was 25% for E-Coli only.
In group C, the percentage was 100% of E-Coli; finally, there was no bacterial growth in group D. These results indicated
a high percentage of bacteria growth was recorded in groups A and C when using sponges.

Table 1: Bacteria isolated from the vagina before and after using sponges and CIDR

Group Animal No. | Bacteria isolation before insertion | Bacteria isolation after removing
1 E-coli Nil
A Staphylococcus aureus
2 E-coli E-coli
Sponges for 10 days Staphylococcus aureus
3 E-coli E-coli
Staphylococcus aureus
4 Nil E-coli
B 5 Nil E-coli
6 Nil Nil
CIDR for 10 days 7 Nil Nil
8 Nil Nil
9 E-coli E-coli
C Staphylococcus aureus
Sponges for 14 days | 10 Nil E-coli
11 E-coli E-coli
Staphylococcus aureus
12 Nil E-coli
D 13 Nil Nil
CIDR for 14 days 14 Nil Nil
15 E-coli Nil
16 E-coli Nil
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Figure 1: E-coli in Eosin methylene blue agar

The sensitivity test of E-coli and Staphylococcus aureus for antibiotics is illustrated in Table (2), according to E-
coli, the results showed that it was more sensitive to Doxycycline (3.36+0.3), Enrofloxacin (3.23£0.2) and Ciprofloxacin
(3.18+0.3) figure (2). Also, Staphylococcus aureus was sensitive to Doxycycline (3.32+0.4), Enrofloxacin (3.17+0.3), and
Ciprofloxacin (3.12+0.3).

Table 2: Bacteria sensitivity to antibiotics isolated from the vagina in ewes.
Antibiotic Zone of inhibition

E-Coli Staphylococcus aureus
Ciprofloxacin | 3.18+0.3 | 3.12+0.3
Colistin 2.77+0.2 | 2.68+0.2

Doxycycline | 3.36+0.3 | 3.32+0.4
Enrofloxacin | 3.23+0.2 | 3.17+0.3
Flumequine 2.30+0.2 | 2.25+0.2
Gentamycin | 2.39+0.2 | 2.32+0.3
Neomycin 2.43+0.3 | 2.37+0.2

Figure 2: The susceptibility of bacteria to different antibritics

DiscussioN

Using an Intravaginal device may result in aberrant discharges upon device withdrawal and also retention of the
vaginal secretions, which may alter the usual bacterial flora in the vagina, 2015; Manes et al., 2010) with a reduced rate of
fertilization (Scudamore, 1988 and Martinez et al., 2018). These alterations in the vaginal bacterial flora may facilitate the
development of pathogenic bacteria that are opportunistic and may need to be treated with antibiotics (Gatti, et al., 2011;
Ojeda et al., 2019). Furthermore, the rise and spreading of antibiotic resistance highlight the necessity of "antibiotic-free"
methods for veterinary disease control. The results indicated a high percentage, and the most prevalent bacteria were
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recorded in groups A and C when using sponges. In the same pattern, the researcher Majeed et al., (2012) discovered that,
before sponge insertion, the most common kind of bacteria belonged to the genus Staphylococcus spp., accounting for
57.9%. In contrast, the percentage of Gram-negative bacteria was 42.1%. On the other hand, Manes et al., (2010) found
that the majority of the bacterial flora present upon insertion of the device was mostly Gram-positive, in contrast, the
percentage of Gram-negative bacteria was zero. Regarding antibiotic sensitivity tests, the findings presented in this study
as well as those of other research by (Oliveira et al., 2013) who showed that Staphylococcus spp. were among the typical
vaginal germs that had found in the small-ruminants, which indicated the need to stop the development of opportunistic
bacteria like E. coli. Antimicrobials are frequently used concurrently to lessen the adverse effects that the sponges may
generate (Suarez et al., 2006; Martins et al., 2009). Different antibiotics were used to assess the sensitivity of the discovered
strains of vaginal bacterial flora that were collected in this investigation, either as a single isolate or mixed (including more
than one type of bacterial colony) to determine Staphylococcus aureus and E-coli sensitivity to various antibiotics, by using
the disc diffusion technique. Doxycycline was effective against most bacteria isolates after sponge insertion followed by
Ciprofloxacin and Enrofloxacin. This result is in line with earlier studies published in 2008 by Carson et al., (2008), Gabriel
Martins et al., (2009), and Bruno Penna et al., (2013). Conversely, Suarez et al., (2006) found that the best drugs to stop
pathogenic bacteria from growing after insertion of intravaginal sponges that were used on ewes were cefazolin and
gentamycin. Still, concurrent antibiotic administration is frequently advised to lessen the negative effects produced by
sponges; however, this approach may result in antibiotic resistance. (Mohammed et al., 2017). The percentages of different
antibiotic susceptibilities for each bacteria isolated from the vaginas of the ewes are shown in Table 2. Every strain that
was isolated for this investigation is susceptible to every antibiotic that has been tested, but the following antibiotics
Doxycycline, Enrofloxacin, and Ciprofloxacin treatments were most effective against isolated strains in decreasing their
growth provoked by sponge treatments. blocking the production of nucleic acids. Members of this class of antibiotics can
passively diffuse into cells through porins, which are protein canals filled with water that are found on the outer membrane
of bacteria. Commonly, these medications prevent the replication of bacterial DNA by interfering with the DNA gyrase
(topoisomerase I1) activity during the growth and reproduction of bacteria (Hangas et al., 2018). It was concluded that the
E-coli was the most prominent microflora in the vagina in ewes before and after insertion of sponges. Doxycycline,
Enrofloxacin, and Ciprofloxacin are the most effective antibiotics against E-coli and Staphylococcus aureus.

CONCLUSION

It was concluded that the E-coli in the vagina of ewes was the most prominent microflora before and after insertion
of sponges. Doxycycline, Enrofloxacin, and Ciprofloxacin are the most active antibiotics against E-coli and Staphylococcus
aureus.

REFERENCES

e Al-Hamedawi, T. M., Khammas, D. J., & Al-Ubaidi, A. S. (2003). Effect of estrus synchronization on vaginal flora
and subsequent fertility in ewes

e Altincekic, S. O., Cilo, B. D., Duru, S., & Koyuncu, M. (2021). Investigation of the effect of intravaginal device-type
and treatment-duration on vaginal features in ewes and determination of antibiotic susceptibility. Indian Journal of
Animal Research, 55(8), 924-929

e Braganca, J. F., Maciel, J. M., Girardini, L. K., Machado, S. A., da Rocha, J. F., Tonin, A. A., & da Rocha, R. X.
(2017). Influence of a device intravaginal to synchronization/induction of estrus and its reuse in sheep vaginal flora.
Comparative Clinical Pathology, 26, 1369-1373.

e Carson, C. A, Reid-Smith, R., Irwin, R. J., Martin, W. S., & McEwen, S. A. (2008). Antimicrobial resistance in
generic fecal Escherichia coli from 29 beef farms in Ontario. Canadian Journal of Veterinary Research, 72(2), 119.

o Donders, G. G., Vereecken, A., Bosmans, E., Dekeersmaecker, A., Salembier, G., & Spitz, B. (2002). Definition of a
type of abnormal vaginal flora that is distinct from bacterial vaginosis: aerobic vaginitis. BJOG: an international
journal of obstetrics and gynaecology, 109(1), 34-43.

e dos Santos-Neto, P. C., Garcia-Pintos, C., Pinczak, A., & Menchaca, A. (2015). Fertility obtained with different
progestogen intravaginal devices using short-term protocol for fixed-time artificial insemination (FTAI) in sheep.
Livestock Science, 182, 125-128.

e Fleisch, A., Bollwein, H., Piechotta, M., & Janett, F. (2015). Reproductive performance of Lacaune dairy sheep
exposed to artificial long days followed by natural photoperiod without and with additional progestagen treatment
during the nonbreeding season. Theriogenology, 83(3), 320-325.

e  Gatti, M., Zunino, P., & Ungerfeld, R. (2011). Changes in the aerobic vaginal bacterial mucous load after treatment
with intravaginal sponges in anoestrous ewes: Effect of medroxiprogesterone acetate and antibiotic treatment use.
Reproduction in Domestic Animals, 46(2), 205-208.

e Habeeb, H. M. H., & Kutzler, M. A. (2021). Estrus synchronization in the sheep and goat. Veterinary Clinics: Food
Animal Practice, 37(1), 125-137

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 207



http://www.sarpublication.com/sarjbab

Mays U. Hashim et al, South Asian Res J Bio Appl Biosci; Vol-6, Iss-5 (Sep-Oct, 2024): 204-208

Hangas, A., Aasumets, K., Kekél&inen, N. J., Paloheind, M., Pohjoismaéki, J. L., Gerhold, J. M., & Goffart, S. (2018).
Ciprofloxacin impairs mitochondrial DNA replication initiation through inhibition of Topoisomerase 2. Nucleic acids
research, 46(18), 9625-9636

Kavanagh, F. (1972). Analytical Microbiology. F. Kavanagh (ED), VVol:ll, Academic press, New York, and London:11
Majeed, A. F., Al-Rawi, H. M., Al-Kubaisi, S. M. A., & Al-Jumaily, T. M. N. (2012). Vaginal bacteria flora concurred
with vaginal sponges in black Iragi goats. Iragi Journal of Veterinary Sciences, 26, 123-124.

Manes, J., Campero, C., Hozbor, F., Alberio, R., & Ungerfeld, R. (2015). Vaginal histological changes after using
intravaginal sponges for oestrous synchronization in anoestrous ewes. Reproduction in Domestic Animals, 50(2), 270-274.
Manes, J., Campero, C., Hozbor, F., Alberio, R., & Ungerfeld, R. (2015). Vaginal histological changes after using
intravaginal sponges for oestrous synchronization in anoestrous ewes. Reproduction in Domestic Animals, 50(2), 270-274
Martinez-Ros, P., Rios-Abellan, A., & Gonzalez-Bulnes, A. (2018). Influence of progesterone-treatment length and
eCG administration on appearance of estrous behavior, ovulatory success and fertility in sheep. Animals, 9(1), 9
Martinez-Ros, P., Lozano, M., Hernandez, F., Tirado, A., Rios-Abellan, A., L6pez-Mendoza, M. C., & Gonzalez-
Bulnes, A. (2018). Intravaginal device-type and treatment-length for ovine estrus synchronization modify vaginal
mucus and microbiota and affect fertility. Animals, 8(12), 226

Martins, G., Figueira, L., Penna, B., Branddo, F., VVarges, R., Vasconcelos, C., & Lilenbaum, W. (2009). Prevalence
and antimicrobial susceptibility of vaginal bacteria from ewes treated with progestin-impregnated intravaginal
sponges. Small Ruminant Research, 81(2-3), 182-184

Mohammed, K. M., Nabih, A. M., & Darwish, G. M. (2017). Efficacy of anti-microbial agents on vaginal
microorganisms and reproductive performance of synchronized estrus ewes. Asian Pacific Journal of Reproduction,
6(3), 121-127.

Mohammed, K. M., Nabih, A. M., & Darwish, G. M. (2017). Efficacy of anti-microbial agents on vaginal
microorganisms and reproductive performance of synchronized estrus ewes. Asian Pacific Journal of Reproduction,
6(3), 121-127

Oliveira, J. K., Martins, G., Esteves, L. V., Penna, B., Hamond, C., Fonseca, J. F., ... & Lilenbaum, W. (2013). Changes
in the vaginal flora of goats following a short-term protocol of oestrus induction and synchronisation with intravaginal
sponges as well as their antimicrobial sensitivity. Small Ruminant Research, 113(1), 162-166.

PENNA B, L. H., Director, A., Sarzedas, A. C., Martins, G., Branddo, F. Z., Fonseca, J., & Lilenbaum, W. (2013).
Progestin-impregnated intravaginal sponges for estrus induction and synchronization influences on goats vaginal flora
and antimicrobial susceptibility. Animal Reproduction Science, 142(1-2), 71-74.

Perez, C. (1990). Antibiotic assay by agar-well diffusion method. Acta Biol Med Exp, 15, 113-115.

Sargison, N. D., Howie, F., Mearns, R., Penny, C. D., & Foster, G. (2007). Shiga toxin-producing Escherichia coli as
a perennial cause of abortion in a closed flock of Suffolk ewes. Veterinary Record, 160(25), 875

Scudamore, C. L. (1988). Intravaginal sponge insertion technique

Suérez, G., Zunino, P., Carol, H., & Ungerfeld, R. (2006). Changes in the aerobic vaginal bacterial mucous load and
assessment of the susceptibility to antibiotics after treatment with intravaginal sponges in anestrous ewes. Small
Ruminant Research, 63(1-2), 39-43

Vasconcelos, C. O. D. P., Brandao, F. Z., Martins, G., Penna, B., Souza-Fabjan, J. M. G. D., & Lilenbaum, W. (2016).
Qualitative and quantitative analysis of bacteria from vaginitis associated with intravaginal implants in ewes following
estrus synchronization. Ciéncia Rural, 46(4), 632-636.

Yu, X. J., Wang, J., & Bai, Y. Y. (2018). Estrous synchronization in ewes: The use of progestogens and prostaglandins.
Acta Agriculturae Scandinavica, Section A—Animal Science, 68(4), 219-230.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 208



http://www.sarpublication.com/sarjbab

