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ABSTRACT
Aim: The present article reports on the bacteriological examination and antibiotic sensitivity test of pus sample
collected from uterus of a doe suffering from uterine hernia.
Materials and Methods: The patient's sample was subjected to microbiological analysis and antibiotic
sensitivity tests.
Results: The infecting bacterium was susceptible to the MIC of broad-spectrum antibiotics.
Discussion: Methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant enterococci
(VRE) are of particular concern as the common causes of nosocomial systemic and other infections in
hospitalized patients. In the United States, approximately 60% of staphylococcal infections in the intensive
care unit are now caused by MRSA, and percentages continue to rise. Outbreaks of hospital-acquired MRSA
(HA-MRSA) are typically the result of clonal spread by MRSA being transferred from patient to patient,
frequently using healthcare personnel as intermediaries. HA-MRSA strains are generally multidrug resistant.
Vancomycin is the standard treatment for serious MRSA infections, but a few cases of vancomycin-resistant
S. aureus (VRSA) have recently emerged in the United States. Community-acquired MRSA (CA-MRSA) is
also increasing. Soft tissue infections are the most frequent presentations of CA-MRSA, but life-threatening
invasive infections occur as well, including necrotizing pneumonia.
Conclusion: The present study indicated that the Staphylococcus spp. isolated from pus sample was sensitive
to broad-spectrum antibiotics which were recommended for application in mixed preparations in divided
doses.
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INTRODUCTION

The purulent exudate 'pus' remains surrounded by a
limiting membrane the pyogenic membrane (Tyagi and
Singh, 2012; Sahoo and Ganguly, 2015). During pus
formation, there occurs by a breach of surface of the
skin or mucous membrane leading to the entrance of
pyogenic microorganisms (Tyagi and Singh, 2012).
Usually solitary pus containing external outgrowths are
common in cattle and buffaloes (Thorat et al., 2008).
Hernia uterine inguinale is a rare condition often
presenting within the first few years of life as an
asymptomatic palpable mass in the inguinal/groin area.
This type of hernia contains uterine tissue and may

contain oviducts, ovaries, and rarely the bladder. Hernia
uterine inguinale is a rare condition and an even more
uncommon cause of pelvic pain, instead presenting as
an asymptomatic palpable groin mass early in life. This
has been reported most commonly in the literature as
both persistent müllerian duct syndrome and male
pseudo-hermaphroditism. It is most often seen in a
phenotypically normal male infant having both testes
and uterine tissue present. Few cases have been
documented to occur in the female sex, the adult
patient, or as a cause of pelvic pain. Abdominal and
pelvic imaging is useful in the diagnosis of this
condition because it may aid in identifying patients
with coexisting mullerian malformations. This subset
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may be at higher risk for hernia uterine inguinale, and, if
presenting with complaints of pain or inguinal mass, it
should likewise be considered in the differential
diagnosis (Mandel, Beste & Hope, 2010)
Carbapenems were the most active drugs tested against
most of the bacterial species. E. coli and P. mirabilis
remained susceptible to most of the drugs tested. Mean
rates of resistance to 9 of the 12 drugs tested increased
with Acinetobacter spp. Rates of resistance to
ciprofloxacin increased over the study period for most
species. Ceftazidime was the only agent to which a
number of species (Acinetobacter. spp., C. freundii., E.
aerogenes., K. pneumoniae., P. aeruginosa and S.
marcescens) became more susceptible. The prevalence
of multidrug resistance, defined as resistance to at least
one extended-spectrum cephalosporin, one
aminoglycoside, and ciprofloxacin, increased
substantially among ICU isolates of Acinetobacter
spp., P. aeruginosa, K. pneumoniae and E. Cloacae
(Lockhart et al., 2007)
The prevalence and antibiotic susceptibilities patterns
of bacterial isolates from pus samples collected from
patients in a tertiary care hospital of Punjab, India were
determined by Trojan et al., (2016). E. coli was the most
p re v a l e n t p a t h o g e n ( 5 1 . 2 % ) f o l l o w e d b y
Staphylococcus aureus (21%), Klebsiellapneumoniae
(11.6%),Pseudomonas aeruginosa (5.8%), Citrobacter
spp. (3.5%), Acinetobacter baumannii(2.3%), Proteus
mirabilis (2.3%), and Streptococcus spp. (2.3%).E.coli,
K.pneumoniae, A.baumannii, and Citrobacter isolates
were resistant to multiple antibiotics including higher
generation cephalosporins. S.aureus and Streptococcus
isolates were sensitive to cloxacillin and vancomycin
(Trojan et al., 2016).
Zhang et al., (2014) examined a total of 41 patients with
severe intra-abdominal infection (SIAI) induced by
abdominal trauma from which 123 abdominal pus
samples were obtained. A total of 297 strains were
isolated in which Gram-negative bacteria,
Gram-positive bacteria and fungi accounted for 53.5
(159/297), 44.1 (131/297) and 0.7% (2/297),
respectively. Anaerobic bacteria accounted for 1.7%.
The five predominant bacteria were E. coli, S. aureus,
K. pneumoniae, Enterococcus faecalis and P.
aeruginosa. E. coli was highly susceptible to
cefoperazone (91%) and imipenem (98%), while
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Gram-positive cocci were highly susceptible to
teicoplanin (100%) and linezolid (100%). S. aureus was
100% susceptible to vancomycin and K. pneumoniae
was highly susceptible to imipenem (100%) and
amikacin (79%). P. aeruginosa was the most
susceptible to ciprofloxacin (90%).
Gram-positive bacteria are common causes of
bloodstream and other infections in hospitalized
patients in the US and the percentage of nosocomial
bloodstream infections caused by antibiotic-resistant
gram-positive bacteria is increasing. The mechanisms
of methicillin resistance are the same for CA-MRSA
and HA-MRSA, but susceptibilities to non–â-lactam
antibiotics often differ. CA-MRSA exhibits broader
antibiotic susceptibility than does HA-MRSA (Rice,
2006).
Catarino et al., (2015) investigated on a total of 130
women performed two consecutive self-HPV samples.
Randomization determined which of the two tests was
performed first: self-HPV using dry swabs (s-DRY) or
vaginal specimen collection using a cytobrush applied
to an FTA cartridge (s-FTA). After self-HPV, a
physician collected a cervical sample using liquidbased medium (Dr-WET). HPV types were identified
by real-time PCR.
The present study was conducted to identify the
aetiology and the antibiotics/ antibacterial drugs which
show sensitivity against the various pathogenic agents
involved in the pus formation form the case of uterine
hernia.
MATERIALS AND METHODS

The pus sample was collected by draining from auterine
hernia case of a miscarried doe with macerated foetus
presented for clinical examination at the Teaching
Veterinary Clinical Complex (T.V.C.C.) of Arawali
Veterinary College, Sikar during May 2017. The
collected pus sample was then brought to the
Department of Veterinary Microbiology of Arawali
Veterinary College, Sikar for bacteriological
examination and reporting.
The specimen was incubated overnight in nutrient broth
medium. The pus sample was examined (Buxton and
Fraser, 1977) by bacterial culturing on nutrient agar
plate followed by staining by Gram's Method.
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Antibiotic sensitivity test was carried out by KirbyBauer antibiotic disc diffusion assay method (Sinha,
2006) on Mueller-Hinton agar with certain
modifications (Ganguly et al., 2015) using antibiotic
discs (Titan Biotech Ltd., Bhiwadi, Rajasthan, India)
available at the department. The concentration of
antibiotic in each filter paper disc was as per the
specification of the manufacturer required for
laboratory purpose. Then spread plate method of
bacterial culture was done from the pus sample
followed by its incubation at 370C for 24 h in a B.O.D.
incubator installed at the department.
RESULTS

The pus sample was subjected to spread plate culture on
Nutrient agar media plates. Grams' method of staining
with the isolated pure colony revealed Gram positive
cocci arranged in clusters or clumps when examined
under the high power magnification of the compound
microscope. To obtain pure bacterial colonies it was
subcultured on Nutrient agar plates. It revealed the
presence of circular, convex, glistening colonies with
full regular edges after incubation. The bacteria were
determined to be grouped under Staphylococcuss.
(Cruickshank et al., 1975; Finegold and Martin, 1982;
Ananthanarayan and Paniker, 2009).
Antibiotic assay revealed the bacterial isolates to be
highly sensitive to the minimum inhibitory
concentration (MIC) of antibiotics, amikacin (30 mcg),
tetracycline (30 mcg) and ceftriaxone (30 mcg)
respectively. The degree of sensitivity was determined
on the basis of zone of inhibition produced by the
isolated bacteria after exposure to the particular
antibiotics and after comparison with the minimum
inhibitory concentration of the respective antibiotic.
DISCUSSION

The outcomes of the present study were in concurrence
with these findings of Ayub et al., (2015) who reported
for the most common pathogens isolated from wound
and sepsis were S. aureus and coagulase negative
Staph. The potential microorganisms isolated were
gram positive cooci (Beta haemolytic streptococci,
Erthrococci, Staphylococci), gram negative aerobic
rods (Enterobacter spp., Escherchia coli, Klebsiella
spp.), anaerobes (Bacteroides, Clostridium) fungi
(Yeasts, Aspergillus). Most of the pathogens are

susceptible to vancomycin and ciprofloxacin that is
36.3% and 33.40% respectively while the most
resistant drug was ceftriaxone. The culture sensitivity
tests showed that numerous and multi drug resistant
microorganisms are involved in wounds infection and
sepsis. By determining a coefficient approach to the
microbiological management of wound complications,
meaningful savings in cost and time (i.e. nursing,
medical, and microbiological) may be captured while
allowing prompt and suitable treatment for the patient.
The present study revealed the findings similar to that
of Trojan et al., (2016) determined the prevalence and
antibiotic susceptibilities patterns of bacterial isolates
from pus samples collected from patients in a tertiary
care hospital of Punjab, India. E. coli was the most
prevalent pathogen (51.2%) followed by
Staphylococcus aureus (21%), Klebsiella pneumoniae
(11.6%), Pseudomonas aeruginosa (5.8%),
Citrobacter spp. (3.5%), Acinetobacter baumannii
(2.3%), Proteus mirabilis (2.3%), and Streptococcus
spp. (2.3%). E. coli, K. pneumoniae, A. baumannii and
Citrobacter isolates was resistant to multiple
antibiotics including higher generation cephalosporins.
S. aureus and Streptococcus isolates were sensitive to
cloxacillin and vancomycin. However, P. aeruginosa,
P. mirabilis, and Streptococcus isolates were found to
be less resistant to the spectrum of antibiotics tested.
Ruiz et al., (2016) reported Staphylococcus aureus is a
major cause of nosocomial bacteraemia worldwide,
and it has been associated with a high morbidity and
mortality rate. Since its discovery in 1880 this
microorganism has been able to develop resistance to
different antibiotics to which it has been exposed.
However, the main events in the evolution of S. aureus
have been the emergence of resistance to methicillin
and the progressive increase of vancomycin MICs,
which has been described as 'MIC creep'. The present
research findings were in accordance to the findings of
Ruiz et al., (2016).
On the contrary, Seifoleslami, Safari, & Khameneie,
(2015) determined from a total of 350 high vaginal
swab specimens collected from fertile and infertile
females. Out of the 350 collected samples, eleven
were positive for M. hominis (3.14%), fifteen were
positive for U. urealyticum (4.28%) and five were
positive for both of them (1.42%). Prevalence of
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U. urealyticum and M. hominis in the high vaginal parts
of infertile females was higher than fertile females
(P<0.05). The results of traditional method were also
confirmed, using the PCR amplification of urease gene
of U. urealyticum and 16SrRNA gene of the M.
hominis. Ureaplasma urealyticum and M. hominis had
a higher prevalence in the high vaginal samples
collected during the summer season. Madico et al.,
(1998) developed a PCR test using vaginal swab
samples for the detection of T. vaginalis was
developed to add T. vaginalis infection to the growing
list of STDs that can be detected by DNA amplification
techniques.
Krech et al., (2009) used a dual collection device
containing flocked and wrapped rayon swabs were used
to collect vaginal and cervical samples from 494
women. The swabs were separated into individual tubes
and sent to the laboratory in a dry state, where they were
hydrated and tested for high risk HPV DNA [DigeneQiagen hybrid capture 2] and Chlamydia trachomatis
using in-house real-time PCR. The flocked swabs
identified more high risk HPV and C. trachomatis
infections from both sampling sites. However, the
present study was carried out on animal subjects and
did not reveal any similarity with the findings of Krech
et al., (2009) and Seifoleslami, Safari, & Khameneie
(2015).
The overall lab investigation results obtained on
cultural properties of the bacteria and its antibiotic disc
diffusion assay revealed in the present study were
supported by the findings of Zhang et al., (2014),
Ganguly et al., (2015) and Ganguly (2016, 2017)
respectively who found out that Staphylococcus aureus
visine of the most predominant bacteria involved in
the infection leading to pus formation due to infection
in various cases and that the infecting etiology showed

antibacterial drug(s).
CONCLUSION

The present study revealed the presence of
Staphylococcusspp. in the pus sample collected from
the case of cow abscess. The bacterial strain was found
to be sensitive to broad spectrum antibiotics which was
reported and recommended to the T.V.C.C. for
administration in mixed preparations in divided doses
at alternate daily intervals for seven days followed by
daily monitoring.
Of late, various effective antibacterial drugs in
combined doses are used due to the coexistence of
anaerobic and aerobic bacteria in severe or complicated
intra-abdominal infections. These pathogenic bacteria
may become highly resistant to common antibiotics,
triggering refractory or secondary infections. With
reference to the findings of the previous studies, local
bacteriology and susceptibility results provides clinical
guidance for dealing with drug-resistant bacteria
worldwide.
The initial empirical antibiotic therapy should be
modified based on susceptibility analysis results. In
addition, the patients suffering from infection should be
immediately administered with the most potent
antibiotics. Finally, it is critical to remove the sources of
infection and to prevent intraoperative and
postoperative bacterial contaminations in order to
improve the therapeutic effects of effective antibiotics.
ACKNOWLEDGEMENTS

The authors are thankful to Hon'ble Dean and
Management (Hony. Chairman and Secretary, Aastha
Society, Sikar) of Arawali Veterinary College, Sikar for
providing the necessary facilities to carry out this
research work.

REFERENCES
Ananthanarayan, R. & Paniker, C.K., (2009). Jayaram.
Textbook of Microbiology, 8th edition, Universities Press
(India) Pvt. Ltd. Hyderabad, India.
Ayub, M., Rizwan, H., Siddique, S. & Maryam, U. (2015).
Isolation of pathogens causing sepsis, pus and infected
wounds from critical care unit: a retrospective study.
Annals of Clinical and Laboratory Research, 3(4), pages
7.
Buxton, A. & Fraser, G., (1977). Animal Microbiology, Vol. 1,

24

1st Edition, Blackwell Scientific Publications Ltd.,
Oxford/London.
Catarino, R., Vassilakos, P., Bilancioni, A., VandenEynde, M.,
Meyer-Hamme, U., Menoud, P. A., Guerry, F. & Petignat,
P. (2016). Randomized Comparison of Two Vaginal SelfSampling Methods for Human Papillomavirus Detection:
Dry Swab versus FTA Cartridge. PLoS One, 10(12), pp
e0143644

Vol. 1 (3) JULY 2017 | Malaysian Journal of Medical Research

ANTIBIOGRAM OF PUS SAMPLE COLLECTED FROM UTERINE HERNIA

Cruickshank, R., Duguid, J. P., Marmion, B. P. & Swain, R. H.
A. (1975). Medical Microbiology, 12th edition, Vol. II,
Churchill Livingstone, London.

Rice, L. B. (2006). Antimicrobial resistance in gram-positive
bacteria. The American Journal of Medicine, 119(6 Suppl
1), S11-9.

Finegold, S. M. & Martin, M. J. (1982). Diagnostic
Microbiology, 6th edition, The C.V. Morsby Co., London.

Ruiz, J., Villarreal, E., Gordon, M., Frasquet, J., Castellanos, A.
& Ramirez, P. (2016). From MIC creep to MIC decline:
Staphylococcus aureus antibiotic susceptibility evolution
over the last 4 years. Clinical Microbiology and Infection,
22(8), pp 741- 42.

Ganguly, S. (2016). Bacteriological examination of pus sample
collected from a cow: a case study. International Journal
of Research -Granthaalayah, 4(12), pp 31-33.
Ganguly, S. (2017). Antibiogram of pus sample collected from
multiple abscesses of cow: a case study. International
Journal of Pure& Applied Bioscience, 5(2), pp 192-94.
Ganguly, S., Padhy, A., Sahoo, S., Wakchaure, R., Praveen, P.
K., Para, P. A. & Garg, S. L. (2015). Microbiological
examination of pus sample collected from a clinical case of
hernia of a cow. Indian Journal of Microbiology Research,
2(IV), pp 244-245.
Krech, T., Castriciano, S., Jang, D., Smieja, M., Enders, G. &
Chernesky, M. (2009). Detection of high risk HPV and
Chlamydia trachomatis in vaginal and cervical samples
collected with flocked nylon and wrapped rayon dual
swabs transported in dry tubes. Journal of Virological
Methods, 162(1-2), pp 291-3.
Lockhart, S. R., Abramson, M. A., Beekmann, S. E., Gallagher,
G., Riedel, S., Diekema, D. J., Quinn, J. P., Doern, G. V.
(2007). Antimicrobial resistance among Gram-negative
bacilli causing infections in intensive care unit patients in
the United States between 1993 and 2004. Journal of
Clinical Microbiology, 45(10), pp 3352–59.
Madico, G., Quinn, T. C., Rompalo, A., McKee, K. T.
Jr.&Gaydos, C. A. (1998). Diagnosis of Trichomonas
vaginalis infection by PCR using vaginal swab samples.
Journal of Clinical Microbiology, 36(11), pp 3205–10.
Mandel, D. C., Beste T. & Hope W. (2010).Henia uterine
inguinale: an uncommon cause of pelvic pain in the adult
female patient. Journal of Minimally Invasive Gynecology,
17(6), pp 787-90.

Sahoo, S. & Ganguly, S. (2015). Surgical management of
abscess in camel: A Case Report.
Seifoleslami, M., Safari, A. & Khameneie. M. K. (2015).
Prevalence of Ureaplasma urealyticum and Mycoplasma
hominis in high vaginal swab samples of infertile females.
Iranian Red Crescent Medical Journal, 17(12): e16823.
Sinha, S. N., (2006). Focus on College Practical Microbiology,
Part-I. Rita Book Agency, Kolkata, India.
Thorat, M. G., Bhikane, A. U., Yadav, G. U., Ghadage, H. R. &
Mahajan, M. V., (2008). Clinical management of multiple
abscesses in bullock. IntasPolivet, 9(1), pp 79-80.
Trojan,R., Razdan, L. & Singh, N. (2016). Antibiotic
susceptibility patterns of bacterial isolates from pus
samples in a tertiary care hospital of Punjab, India.
International Journal of Microbiology, (2016), pp 9302692. Epub.
Tyagi, R. P. S. & Singh, J. (2012). Ruminant Surgery. 11th
edition, CBS Publishers and Distributors Pvt. Ltd. New
Delhi, pp 167-74.
World Journal of Biology And Medical Sciences, 2(4), pp 32-4.
Zhang, S., Ren, L., Li, Y., Wang, J., Yu, W., Li, N. & Li, J.
(2014). Bacteriology and drug susceptibility analysis of
pus from patients with severe intra-abdominal infection
induced by abdominal trauma. Experimental and
Therapeutic Medicine, 7(5), pp 1427–31.

Malaysian Journal of Medical Research | Vol. 1 (3) JULY 2017 |

25

