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CAN INDUCTION OF PARTURITION EFFECT THE
VAGINAL BACTERIAL FLORA IN EWES?
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ABSTRACT

Induction of parturition (IP) may have a risk for vaginal infections
regarding the higher risk for dystocia and postpartum problems
following IP. Thus, this study aims to evaluate vaginal bacterial
flora before IP and at postpartum 15 and 30" days (d) in ewes.
Twenty-four Kivircik breed ewes were divided according to
induction methods and then they were induced at 138th gestation
d: group | (n=6), control; group Il (n=6), dexamethasone sodium
phosphate (dexamethasone) 16 miligram (mg), intramuscularly
(im); group Il (n=6), aglepristone (5mg/kilogram (kg),
subcutaneously (sc)] and group IV (n=6), dexamethasone (8mg,
im) + aglepristone (2.5 mg/kg, sc). The vaginal samples of the
ewes were taken with swaps before IP and this sampling was
repeated on postpartum 15 and 30" d. Microbiologically, bacterial
culture and antibiotic susceptibility analysis were performed.
All parturitions were normal and no complication was observed
at postpartum period. Escherichia coli were the most isolated
bacteria in the samples of all groups, which were taken at 138"
gestation and postpartum d. Acinetobacter spp. and Acinetobacter
baumannii were the other isolations in group IIl at postpartum 15
and 30" d, respectively. Antibiotic susceptibility analysis results
pointed out that E. coli and A. baumannii were 100.0% sensitive
to enrofloxacin, and Acinetobacter spp. was 100.0% sensitive to
trimethoprim/sulfamethoxazole. Even if it was not encountered in
this study, it should be considered that IP may affect the vaginal
flora and maybe responsible for the postpartum infective vaginal
complications.
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RESUMEN

La induccion del parto (IP) puede tener un riesgo de infecciones
vaginales con respecto al mayor riesgo de distocia y problemas
posparto después de la IP. Por lo tanto, este estudio tuvo como
objetivo evaluar la flora bacteriana vaginal, antes de la IP y en
el posparto 15 y 30 dias (d) en las ovejas. Veinticuatro ovejas
de raza Kivircik se dividieron segun los métodos de induccion
y luego se indujeron en el d 138 de gestacion: grupo | (n =
6), control; grupo Il (n = 6), fosfato sédico de dexametasona
(dexametasona) 16 miligramos (mg), intramuscularmente (im);
grupo Il (n = 6), aglepristona (5 mg / kg (kg), subcutdneamente
(sc) y grupo IV (n = 6), dexametasona (8 mg, im) + aglepristona
(2,5 mg / kg, sc). Se tomaron muestras de las ovejas con
hisopos antes de IP y este muestreo se repitié en los d 15y 30
postparto. Microbiolégicamente se realizé cultivo bacteriano y
andlisis de susceptibilidad a antibidticos Todos los partos fueron
normales y no se observd complicacion en el periodo posparto.
Escherichia coli fue la bacteria méas aislada en las muestras de
todos los grupos, que se tomaron en el d 138 de gestacion y
postparto. Acinetobacter spp. y Acinetobacter baumannii fueron
los otros aislamientos en el grupo Ill en los d 15 y 30 postparto,
respectivamente. Los resultados del analisis de susceptibilidad a
antibioticos sefalaron que E. coliy A. baumannii fueron 100,0%
sensibles a enrofloxacina, y Acinetobacter spp. fue 100,0%
sensible a trimetoprima / sulfametoxazol. Se debe considerar que
la IP, aun sino fue detectada en este estudio, puede afectar la flora
vaginal y tal vez puede ser la responsable de las complicaciones
vaginales infecciosas posparto.

Palabras clave: Induccién del parto; bacteriologia vaginal;
susceptibilidad a antibidticos; oveja.
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INTRODUCTION

In ruminants, the parturition process usually occurs in non-steril
conditions; thus, an indirect bacterial contamination of the genital
tract is an expected episode [27]. The bacterial flora of the genital
tracts does not always lead to pathological conditions, because
uterine involution, elimination of the bacterial contamination and
restoration of the ovarian functions occur at postpartum period to
prepare the genital tracts for a new pregnancy [10, 19, 27], which
takes about 17-30 days (d) [10, 13, 22, 27].

Although infective reproductive pathologies are rarely
encountered in ewes (Ovis aries) [5, 9], following parturition, the
genital canal (GC) becomes contaminated with bacteria in 80-
100% of animals at early postpartum period [15, 29]. For genital
canal infections (GCI), retention of the placental remnants or
prolonged lochia resulted from weak myometrial contractions
are predisposing factors [27]. These infections are often caused
by opportunist bacteria (especially Escherichia coli), which have
frequently been isolated in ewes [23]. Induction of parturition
(IP) may cause to dystocia, placental retention, subsequent
endometritis and neonatal problems and may also lead to infective
postpartum diseases [2, 6, 14, 31]. Fecal origin and the other non-
specific bacteria are opportunistic pathogens of the reproductive
tracts, and if there is a stress, these opportunist bacteria may
cause GCI [23]. There are limited studies about GCI after IP
16, 17, 18. Considering to these limited information, evaluation
of vaginal bacterial flora and antibiotic susceptibility results of
the obtained bacteria, which may be responsible to postpartum
genital tract infections, was aimed before and after IP in ewes.

MATERIALS AND METHODS

This study received the approval of the Ethical Research
Committee at Uludag University (Decision number: 2013-12/02).

Animals

The material of the study consisted of Kivircik breed, healthy
24 pregnant ewes which were at 3rd parturition period. The ewes
were randomly separated into 4 groups according to IP methods:
group | (GRI) (control) 0.9% NaCl [1milliliter (mL), im); group Il
(GRII) (n=6) dexamethasone (16 miligrams (mg), im.-4mL); group
Il (GRIII) (n=6) aglepristone (5mg/kilogram (kg), sc 8,5-10 mL)
and group IV (GRIV) (n=6) dexamethasone (8mg, im.-2mL) +
aglepristone (2.5 mg/kg, sc 4,5-5mL).

General examinations of the ewes (body temperature, heart
and respiratory rate, conjunctival examinations and capillary
filling time) were performed to assess the healthy status. Vulva
and perineal region of the ewes were inspected in terms of
possible vaginal infections. Laboratory analysis (hematological,
sero-biochemical values of the blood samples and urine strip
tests) and abdominal ultrasonographical (838 VET, Hasvet,
istanbul, Turkey) examinations were performed to evaluate the
healthy status of pregnancy in the ewes. And then, parturitions
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of the ewes were induced at 138" gestation d, which has been
reported as early d. for lamb viability [22]. Postpartum involution
of the uterus was evaluated at 15 and 30" d ultrasonographically.

Vaginal sampling

Before sampling, the tail of the ewe was kept up, and the
vulva was aseptically cleaned with benzalkonium hydrochloride
(Zefirolum®, Kimpa, Istanbul) and then dried with a sterile towel.
After opening of the vulvar commissure, the samples were
obtained with a sterile swab from the posterior part of the vagina
by the same person. Vaginal samples were taken before IP and
were repeated on postpartum 15 and 30" d.

Bacterial culture and identification

The samples were transferred into the transport medium
(Stuart's medium, Copan, ltaly) and were taken to the microbiology
laboratory. For culture, the samples were inoculated in 5% sheep
blood agar (Becton-Dickinson, Crystal identification kit, catalog
no: 297876), and Eosin Methylen Blue (EMB) agar (Becton-
Dickinson, Crystal identification kit, catalog no: 221355) and
incubated at 37°C for 24 hour (h). According to colony morphology
and Gram color features, isolated colonies were assessed. For
the identification of the bacteria, the cultures were analyzed using
BBL Crystal (Becton-Dickinson, Sparks, USA) Gram positive and
Gram negative ID system kits and its computer program (BD
BBL™ Diagnostics, USA).

Antibiotic susceptibility test

A panel of seven of the most frequently used antimicrobial
agents was determined by the disk diffusion method as described
previously [3]. The bacteria strains were tested against to
antibiotics. The following antibiotic discs on Mueller Hinton agar
were applied: penicillin (P) (10U), sulphametoksazol/trimetoprim
(SXT) (25ug), cefuroxime (CXM) (30ug), ampicillin (AMP) (10ug),
oxytetracycline (OT) (30ug), enrofloksasin (ENR) (5ug), ceftiofur
(XNL) (30ug).

Statistical analyses

Using a statistical package program (SPSS 23.0, IBM Corp.
Statistics®, USA), the microbiological culture results obtained
for each group according to the sampling times were analyzed
by McNemar’s test and the comparisons of the sampling times
among the groups were also analyzed by the Fisher-Freeman-
Halton Exact test. The level of significance was determined as P
<0.05.

RESULTS AND DISCUSSION

Parturitions of the ewes in groups were normal and there
were no intra- or pospartum complications such as dystocia and
placental retention. In addition, no vaginal discharge was also
observed at postpartum 15" d. The uterine involution was well
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and there was no luminal abnormality in the ultrasonographic
examinations performed at postpartum 30" d.

Bacteriological results

All samples had bacterial growth, and 99 isolates were
obtained from vaginal samples of ewes. These results showed
24 different types of bacteria. Seventeen of these isolations were
environmental contaminants originated from water or soil. The
percentages of the isolated aerobic bacteria were 21.21% in group
I, 29.29% in group I, 24.24% in group Il and 25.25% in group
IV. Fourty of 99 isolates were members of Enterobacteriaceae
family (34 E. coli (34.34%), 3 Proteus spp. (2.97%) and 3 Pantoea
agglomerans (2.97%). Four Enterococcus faecalis (3.96%), 2
Enterococcus faecium (1.98%), 1 Acinetobacter spp. (0.9%)
and 1 Acinetobacter baumannii (0.9%) were the other pathogen
isolations in the groups obtained at different times (TABLE I).

E. coli were the most isolated bacteria in the groups at all times
(before IP and at postpartum 15 and 30" d). Proteus spp. was
isolated in all times in GRII. Pantoea agglomerans was isolated
in a sample of GRIV taken before IP; however, isolation of this
bacterium was not obtained at postpartum 15 and 30" d. The other
pathogens were isolated either postpartum 15" d or postpartum
30" d samples.

Antibiotic susceptibility results

Resistance to the antibiotics was common: all isolates were
resistant to at least one tested drug (TABLE Il). The majority of
the bacteria in Enterobacteriaceae family were resistant to the
penicillin, primarily to cefuroxime, and ceftiofur (100% resistance).
Resistance to other antibiotics was also observed mainly
sulphametoxazol/trimetoprim, ampicillin and oxytetracycline. The
most active antimicrobial agents against to Enterobacteriaceae
family were enrofloxacin (100% susceptible). A. baumannii was
resistant to penicillin, cefuroxime, ampicillin, oxytetracycline
and ceftiofur, but this bacterium was sensitive to trimethoprim-
sulphametoxazol (100% susceptible) (TABLE II).

Statistical results

Statistical comparisons of the sampling times in groups showed
that there were no significant differences (P=1.000 for GRI, GRII,
GRIIl and P=0.500 between 0-15'" d, P=1.000 between 0-30" and
15-30" d for GRIV). The comparisons of the each groups in terms
of the sampling time pointed out that there was no significant
difference among the groups (P=1.000: at 0" d, P=0.524: 15" d,
P=1.000: 30" d).

This study was planned to evaluate changings of the vaginal
bacterial flora before and after IP in ewes, because postparturient
complications resulted from the IP may indirectly affect the vaginal
bacterial flora. There are many different causes of infertility
in farm animals, among which infections play important role.
Bacterial microorganisms or fecal flora colonize to genital tracts

during manipulations of parturition, and this contamination may
lead to some infectious origin postparturient diseases [29]. On
the other hand, some predisposing factors such as dystocia, twin
birth and placental retention may contribute to bacterial diseases
of the genital tracts [1, 8, 11].

Following to IP, the well-known encountered complications
are dystocia, placental retention and endometritis that these
gynecological problems prevent to the genital canal involution
[2, 13, 25]. The clinical investigation of postpartum period is also
complicated because uterus cannot be examined at postpartum
period by rectal or abdominal palpation, and lochiorrhea ceases
shortly because of immediate or almost entire closure of the cervix
[13, 18]. However, the presence of intrauterine bacteria does
not affect the involution time of uterine due to specific immune
defense mechanism of the uterine [25]. Thus ultrasonographic
examination at postpartum period should be planned [13]. In
this study, clinically, no dystocia and the other postparturient
gynecological complications were observed. Moreover,
there was no vaginal discharge at postpartum 15" d and the
ultrasonographical examinations performed at postpartum 30" d
revealed no abnormality to be remarkable for uterine infections.

IP also impairs to the postpartum reproductive performance
[16] and delays fertility, which is not a common complication in
ewes [5, 9, 31]. There are a few studies reported postpartum
complications in ewes induced with different medications [4, 6,
9, 24, 26, 31]. In a study, the reported dystocia rate was 16%
after application of 20 mg estradiol benzoate between 142-148"
gestation d [6]. In another study, at the 131-133" gestation d,
IP with 5 mg diethylstilbestrol (DES) and oxytocin resulted in
placental retention in five ewes [24]. After induction of preterm
parturition in ewes using dexamethasone, the incidence of
placental retention was reported as 52% (31). In the presented
study, aglepristone and dexamethasone were administered to the
pregnant ewes at 138" gestation time for IP and no dystocia and
placental retention were observed following IP.

Since the genital tract is susceptible to infectious diseases after
parturition, it is usually able to overcome the nonspecific bacterial
contamination [15, 29]. Certain species of Gram-negative bacilli
are identified as causative agents in cases with reproductive
problem [28]. And anaerobic bacteria are found to be the most
common micro-organisms [16]. In a previous study, E. coli,
Clostridial species, Staphylococcus aureus, Streptococcus uberis
and Enterococcus species were determined in the uterine samples
of the ewes, which were assessed as bacterial contamination [25].
In another study, E. coli, A. pyogenes, S. epidermis, S. faecalis
and S. Uberis were the isolated microorganisms from the ewes
without retention of fetal membranes. The main bacteria were A.
pyogenes and E. coli that they are isolated from the remained fetal
membranes of the ewes [29]. Arcanobacterium and E. coli are
also isolated bacteria in animals without any reproductive problem
after IP with PGF2a [16]. The opportunistic secondary invaders
often cause genital bacterial infections in ruminants. Particularly,
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E. coli is the commonly isolated major pathogen in ewes and
cows [15, 23] and this microorganism may affect the reproductive
functions [28]. Coliforms and other non-specific bacteria are also
opportunistic pathogens in the reproductive tracts [23]. In the
presented study, E. coli was the most isolated bacterium of the
groups before IP and at 15 and 30" d after parturition. Although
99 types of bacteria were isolated in the samples, E. coli, Proteus
spp., Pantoea agglomerans, Enterococcus faecalis, Enterococcus
faecium, Acinetobacter spp. and A. baumannii were the cultured
pathogen micro-organisms. Moreover, statistical analysis results
demonstrated that there was no significant difference in groups
according to sampling times and between the groups (P<0.05).
Proteus spp. is an aerobic bacterium that its reported identification
rate in vaginal samples is 11% in ewes [23]. Proteus spp.
may cause to bacteremia, stubborn urinary system infections,
wounds infections, meningitis, organ abscess, umbilical remnant
infections and sepsis [20]. Proteus spp. was isolated at all times
in the samples of a ewe in GRII. It was suggested that underlying
urinary infection might contaminate the genital canal or Proteus
spp. might be possibly a dwelling pathogen for this ewe. Pantoea
spp. is opportunistic bacteria that they can isolate in specific
condition of otitis media, keratitis, endophtalmitis, arthritis and
peritonitis [30]. In this study, Panfoea agglomerans was isolated
3 times from the vaginal samples of ewes, which were taken at
15" d in GRII and before IP in GRIV. This bacterium may casually
exist in the vaginal flora of ewes without any specific disorders.
As isolated in the uterus samples of ewes [25], in recent years,
Enterococcus faecalis and Enterococcus faecium may cause the
nosocomial infections in humans [12]. These bacterium were
not isolated in the samples taken before IP; however, they were
sporadically isolated either 15 or 30th d samples in all groups.
Acinetobacter spp. is described as nosocomial pathogens, and
particularly, Acinetobacter baumannii has increasingly importance
due to its isolation in some substantial infective disease [8]. Here,
Acinetobacter spp. and A. baumannii was only determined in
samples taken at postpartum 15 and 30" d in GRIILI.

The bacteria in Enterobactericeae family resist the many of
the antimicrobial agents due to improper usage of the antibiotics;
thus, this issue may only overcome with specific antibiotic usage
planned after antibiotic susceptibility tests [27]. The bacterium of
A. baumannii prevents the effective treatment regimen because
it resists to both antibiotics and disinfectants [7]. In this study,
antibiotic susceptibility results pointed out that Enterobactericeae
family bacterium were sensitive to enrofloxacin, while A.
baumannii was sensitive to trimethoprim-sulphametoxazol.

CONCLUSION

Even if it was not encountered in this study, it should be
considered that IP may disturb the vaginal flora and maybe
responsible for the postpartum bacterial vaginal infections.
Although the results in this study on ewe showed quite good
information about the bacterial species, and no postparturient
complication were also reported, as a limitation of the presented
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study, it might be implied that further experimental or clinical IP
studies should be planned to demonstrate the influence of the
vaginal flora in ewes with postparturient complications. And the
enrofloxacin or trimethoprim-sulphametoxazol can be first option
until antibiotic susceptibility results are obtained in ewes with
postparturient vaginal infections, which induce with different IP
methods.

ACKNOWLEDGEMENTS

This study was supported by a scientific research project in
Uludag University, TURKEY (Project Number: OUAP-MPMYO
2013/44).

BIBLIOGRAPHIC REFERENCES

[11 ABERE,T;BELETE, H. Infections of the uterus on pastpartum
cows: Areview. J. Reprod. Fertil. 7:34-40. 2016.

[2] ADAMS, WM; WAGNER, WC. The role of corticoids in
parturition. Biol. Reprod. 3:223-228.1970.

[3] BAUER, AW; KIRBY, WM; SHERRIS, JC; TURCK, M.
Antibiotic susceptibility testing by a standardized single disk
method. Am. J. Clin. Pathol. 45: 493-496. 1966.

[4] BOSC, MJ. The induction and synchronization of lambing
with the aid of dexamethasone. J. Reprod. Fertil. 28:347-
357.1972.

[5] BOSC, MJ. Review of methods of inducing parturition in the
ewe and cow. Rec. Med. Vet. 149:1463-1480. 1973.

[6] CAHILL, LP; KNEE, BW; LAWSON, RAS. Induction of
parturition in ewes with a single injection of oestradiol
benzoate. Theriogenol. 5:289-294. 1976.

[71 DOI, Y; HUSAIN, S; POTOSKI, BA; MCCURRY, KR;
PATERSON, DL. Extensively drug-resistant Acinetobacter
baumannii. Emerg. Infect. Dis. 15:980-982. 2009.

[8] DUBUC, J; DUFFIELD, TF; LESLIE, KE; WALTON, JS;
LEBLANC, SE. Risk Factors for postpartum uterine disease
in dairy cows. J. Dairy Sci. 93:5764-5771. 2010.

[91 EMADY, M; NOAKES, DE; HADLEY, JC; ARTHUR, GH.
Corticosteroid induced lambing in the ewe. Vet. Rec. 95:281-
285. 1974.

[10] FERNANDES, CE; CIGERZA, CF; DOS SANTOS-PINTO,
G; MIAZI, C; BARBOSA -FERREIRA, MB; FERREIRA-
MARTINS, C. Parturition characteristics and uterine
involution in native sheep from brailian pantanal. Cien.
Anim. Brasil. 14:245-252. 2013.

[11] GALVAO, KN. Uterine diseases in dairy cows: Understanding
the causes and seeking solutions. Anim. Reprod. 10:228-



238. 2013.

[12] GAZI, H; KURUTEPE, S; SURUCUOGLU, S; ECEMIS,
T, OZBAKKALOGLU, B. Hastane kokenli Enterococcus
faecalis ve Enterecoccus faecium susglarinda antimikrobiyal
direnc. ANKEM Derg. 18:49-52. 2004.

[13] HAUSER, B; BOSTEDT, H. Ultrasonographic observations
of the uterine regression in the ewe under different obstetrical
conditions. J. Vet. Med. A Phys. Path. Clin. Med. 49:511-
516.2002.

[14] INGOLDBY, L; JACKSON, P. Induction of parturition in
sheep. In Practice 23:228-23. 2001.

[15] KACAR, C; KAYA, S. Uterine infections in cows and effect
on reproductive performance. Kafkas Univ. Vet. Fak. Derg.
20:975-982. 2014.

[16] KASK, K; GUSTAFSSON, H; GUNNARSSON, A; KINDAHL,
H. Induction of parturition with prostaglandin F2a as a
possible model to study impaired reproductive performance
in dairy cow. Anim. Reprod. Sci. 59:129-139. 2000.

[17] KASK, K; KINDAHL, H; MAGNUSSON, U; GUSTAFSSON,
H. Uterine bacteriology, prostaglandin F2a metabolite and
progesterone profiles, blood granulocyte function and uterine
cytology in postpartum cows after dexamethasone-induced
parturition. Acta Vet. Baltic. 1:22-30. 2000.

[18] KONIGSSON, K; GUSTAFSSON, H; GUNNARSSON, A;
KINDAHL, H. Clinical and bacteriological aspects on the
use of oxytetracycline and flunixin in primiparous cows
with induced retained placenta and postpartal endometritis.
Reprod. Domest. Anim. 36:247-256. 2001.

[19] KRAIJNICAKOVA, M; BEKEOVA, M; LENHARDT, D;
CIGANKOVA, V; VALOCKY, I; MARACEK, I. Microscopic
analysis of the uterine endometrium in postparturient ewes.
Acta Vet. Brno. 68:9-12. 1999.

[20] LEWIS, J; FEKETY, FR.Jr. Proteus bacteremia. Johns
Hopkins Med. J. 124:151-156. 1969.

[21] LUCAS, JM; NOTMAN A. The use of corticosteroids to
synchronize parturition in sheep. Br. Vet. J.30:1-5.1974.

[22] MEDAN, MS; EL-DAEK T. Uterine involution and
progesterone level during postpartum period in Barbary
ewes in north Libya. Open Vet. J. 5:18-22. 2015.

[23] MSHELIA, GD; BILAL, VT; MAINA, VA; OKON, K; MAMZA,
SA; PETER, ID; EGWU, GO. Microbiological studies on
genital infections in slaughtered ewes from tropical arid zone

Revista Cientifica, FVC-LUZ / Vol. XXVIII, N° 4, 291 - 297, 2018

of Nigeria. Sokoto J. Vet. Sci. 12:18-22. 2014.

[24] PADUCHEVA, AL; YAKUBQV, BZH. Hormonal stimulation of
lambing. Ovtsevodstvo 3:29. 977.

[25] REGASSA, F; NOAKES, DE. Acute phase protein response
of ewes and the release of PGFM in relation to uterine
involution and the presence of intrauterine bacteria. Vet.
Rec. 144:502-506.1999.

[26] ROMMEREIM, DN; SLYTER, AL. Effect of day of gestation
on induction of lambing with flumethasone. J. Anim. Sci.
53:564-566. 1981.

[27] SENGER, PL. Pathways to Pregnancy and Parturition. 2nd
Ed. Current Conceptions, Washington, Pp 328-335. 2005.

[28] SHALLALI, AA; HUSSEIN, AM; SALIH, MM; DAFALLA, AA.
A preliminary report on bacteria isolated from female genital
tract of Sudanese sheep and goats. Sudan J. Vet. Res.
17:55-63. 2001.

[29] TZORA, A; LEONTIDES, LS; AMIRIDIS, GS; MANOS,
G; FTHENAKIS, GC. Bacteriological and epidemiological
findings during examination of the uterine content of ewes with
retention of fetal membranes.Theriogenol.57:1809-1817.
2002.

[30] VENINCASA, VD; CALLEGAN, M; ASTLEY, RA;
SIATKOWSKI, RM. Contact lens-related polymicrobial
keratitis from Pantoeaagglomerans and Escherichia vulneris.
Am. J. Ophthalmol. Case Rep. 1:5-7.2016.

[31] ZOLLER, DK; VASSILIADIS, PM; VOIGT, K; SAUTER-
LOUIS, C; ZERBE, H. Two treatment protocols for induction
of preterm parturition in ewes-evaluation of the effects
on lung maturation and lamb survival.Small Rum. Res.
124:112-119. 2015.

297



