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Introduction

Abstract

Enterococci play a vital role in the spread of nosocomial infections
and can also transfer virulence, along with genes encoding
antimicrobial resistance, to other bacteria. To juxtapose isolates’
virulence traits, samples from veterinary clinics and animal-related
food, as well as from cages of pet animals and birds, were randomly
collected from Punjab, Pakistan, brought to the workplace, and kept
at 4°C until further processing. Bile esculin agar was employed to
select Enterococci, which were then verified by their biochemical
and morphological traits. The motility test, biofilm formation,
cytolysin activity, antibacterial analysis, and gelatinase formation
test were among the virulence characteristics of the isolated
Enterococcus strains that were further examined. 73% of the
isolated strains were found to be motile, 24.4% exhibited (-
hemolysis, and 75.6% exhibited y-hemolysis. Furthermore, 25.6%
of the isolated strains produced moderate amounts of biofilm,
whereas 37.8% of the strains produced strong amounts. However,
when tested against various antibiotics included in our study, 28%
(23 of 82) of the isolates were MDRs, and 56% of the strains tested
positive for gelatin production. Given that Enterococcus is thought
to be the third most important cause of nosocomial infections, this
conclusion can be drawn. These bacteria have the potential to cause
infection and potentially serious health problems, as evidenced by
the fact that some of the isolated strains in this study displayed
virulence traits and were resistant to different antibiotics. As a result,
it is recommended that livestock environments and veterinary
clinics must be continuously observed.

Enterococci are widely spread gram-positive as well
as facultative anaerobic bacteria that live in the
intestines of humans as well as other mammals
(Boeder et al., 2024). The genus Enterococcus is
linked to the extent to prosper and sustain in a variety
of settings, and it is found to be the resident bacterium
of the GIT of both humans and animals (Aung et al.,
2023). These species are predominantly characterized
by their capability to withstand high concentrations of
salt, such as 6.5% of NaCl concentration, along with
an extensive range of temperatures and pH values
(Geraldes et al., 2022). Two subtypes and 55 species
have been distinguished up till now by using 16S

rRNA. These species aid in the development of
probiotic or initiator bacterial suspensions during food
processing (Elnar and Kim, 2026). Moreover, some
Enterococci—mainly Enterococcus faecium and
Enterococcus faecalis—form obstructive elements
that could stop foodborne pathogens from spreading
and microorganisms from putrefying. Considering
their lack of general acceptance as safe, their presence
is typically indicative of fecal matter rather than their
significance in food manufacturing. Nonetheless, there
is no evidence linking hospital-acquired infections to
enterococci found in food (Dong et al., 2024). There
are currently about fifty species in the genus
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Enterococcus, of which E. faecium as well as E.
faecalis are two of the most frequently species being
grown and that represents more than 80% of all
enterococci isolates. Despite reports that two of the top
four causes of nosocomial infections worldwide are
Enterococcus faecium as well as Enterococcus
faecalis (Al Bshabshe et al., 2024). Furthermore, in
contrast to E. faecalis along-with E. faecium, other
Enterococcal species, comprising of E. hirae, E.
avium, E. durans, etc are considered to be more
opportunistic (Fahim ez al., 2025).

Enterococcal species carry various virulent genes,
comprising of gelE, asal, esp, cylA, efad, hly, and ace
(Wathij and Kadhim, 2025). They are renowned for
their capacity to transfer antibiotic resistance to other
bacteria and disseminate genetic information via
mobile genetic elements (Nasiri and Hanifian, 2022).
One of the most prevalent nosocomial pathogens is
enterococci, which can be transmitted from one person
to the other via food or the environment causing
endocarditis, bacteremia, infections of the soft tissues
or wounds, and, most commonly, urinary tract
infections (Massella et al., 2025). One virulence factor
known to contribute to antibiotic resistance in
Enterococcus species is their tendency to form
Material and methods

Isolation and Identification

Eighty-six food samples including meat, milk as well
as yogurt and samples from five different veterinary
clinics including cage door, stethoscope, mouth gauge,
thermometer efc were randomly collected and
enriched in PBS which were then placed in shaking
incubator at approximately 37°C for about a day.

By spreading on a bile esculin agar plate, isolates were
obtained. Samples were diluted, and was spread across
the culture plate and were kept at 37°C for 24 hours
(Paschoalini et al., 2023). For veterinary clinic sample,
approximately 10ul of the PBS were spread on media
plates (KuKanich et al., 2012). Enterococcus strains
that hydrolyze aesculin to aesculetin were selected for
additional purification while to detect uncontaminated
colonies, other methods including catalase production
test, 6.5% NaCl resistance test, and Gram staining
were performed (Al-Azawi, 2023). Selected strains
were further checked on MSA (Cappucino and
Sherman, 2014), MacConkey agar as well as CLED
agar (Cheesbrough, 2000).

Virulence profiling

Motility test

Motility of the enterococcal isolates were scrutinized
using semi solid medium for motility test. To achieve
that, a straight needle was used to very slightly
penetrate the center of the medium with isolate,
avoiding damage to the surrounding medium or media
tubes. The tubes were then incubated for 24 hours at
37°C. Following that, bacterium’s growth was noticed

biofilms. Antimicrobial concentrations 10—1000 times
more than those required to kill planktonic bacteria
can persist in a mature biofilm (Ghazvinian et al.,
2024). The genes gelE, esp and asal are involved in
the formation of biofilms (Schiopu et al., 2023). The
bioactive substances including hemoglobin, collagen,
gelatin, casein, as well as others can be broken down
by the enzyme gelatinase. Moreover, hemolysis in
human red blood cells can be induced by cytolysin,
which is encoded by cyld (Kim et al, 2022).
Antimicrobial resistance (AMR) is among the major
dangers to global healthcare systems. According to a
United Nations International Committee report, MDR-
affected infections are predicted to kill 10 million
people by 2050—more than all cancer-related deaths
(Alara and Alara, 2024). Enterococci infections have
become more concerning in recent years because of
their propensity to become resistant to an advance
range of antibiotics (Bocella ef al., 2021). Our research
sought to ascertain the prevalence of virulent genes
and enterococcal strains resistant to antibiotics in
isolates obtained from veterinary practices and
animal-related foods. Our study highlights the
presence of specific virulent characteristics in isolates
obtained from food and veterinary clinics.

whether in its unaltered state or close to the medium
(Ngbede et al., 2017).

Biofilm Formation Assay

Qualitative biofilm formation test was performed by
using cultured tubes filled with tryptone soy broth
(TSB) which were inoculated with bacterial strains
and were kept at 37°C for approximately 2 days. After
that, broth was decanted from the tubes followed by
gently washing of the tubes to avoid damage of biofilm
formation. Test tubes were later on dried with hot air
until fixation of biofilm followed by staining with
crystal violet stain and water and ethanol to remove
excess amount of stain which were dried naturally
later on (Khalil ef al., 2022).

Hemolysin production

This test was performed by autoclaving BHI agar and
later supplementing the agar with 5% blood when
cooled to approximately 7°C followed by distributing
equally in media dishes. Later, the isolates were
streaked on the media dishes containing agar with
blood and left for 24 hours at 37°C in the incubator.
Hemolytic action of the streaked organisms was later
classified as a, f and y hemolysis (Gulhan et al., 2015).
Gelatinase Production Assay

In the assay for producing gelatinase, 1 microliter of
an overnight grown culture of Enterococcus was
appended to BHI agar along with 3 grams per 100
milliliters of gelatin. After being maintained at 4°C for
four hours, the cultures underwent incubation at 37°C
for two to three days. An opaque halo that developed
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around the colonies appeared to be a good result
(Abdelrahman et al., 2024).

Antibiotic Susceptibility test

Kirby-Baur method was done to check the
antimicrobial susceptibility analysis which includes
autoclaving of MH agar and broth followed by
addition of test strain in the broth and incubating them
for 1 day and later the OD of the test strain was set to
Results

Isolation and Identification

Eighty-two samples were isolated from the total
samples being collected including food samples and
veterinary clinic samples which were selected
dependent on the ability to grow on bile aesculin agar.

0.5 standard at 625nm. Antibiotics that were chosen to
check the antibiotic susceptibility testing were
erythromycin,  vancomycin, cefotaxime  and
ampicillin. Sterilized cotton swabs were used to
prepare the lawn of the test organisms on the surface
of agar followed by addition of antibiotic discs on the
plates which were further incubated for 24 hours at
37°C (Arumugam et al., 2017).

Strains were further characterized on the basis of the
cell morphology, gram’s reaction, capacity to develop
in the presence of high salt concentration (6.5%),
catalase test and ability to grow on CLED agar, MSA
and MacConkey agar (Table 1 and Table 2).

Table 1: Isolation and characterization of Enterococci strains from veterinary clinics and cages

Isolates Gram’s Biochemical tests
from reaction Cell . Salt
. Mannitol Lactose
veterinary Morphology Catalase S CLED e tolerance
clinics test utilization agar Utilization test
test test
and cages
HiMy +ve Cocci - - + + +
HiMp +ve Cocci - - + + +
HiTy +ve Cocci - - + + +
HiTp +ve Cocci - + + + +
H,C, +ve Cocci - + + + +
H,C, +ve Cocci - + + + +
H4S +ve Cocci - - + + +
H4O +ve Cocci - - + + +
H4T +ve Cocci - - + + +
H4C +ve Cocci - - + + +
H4E +ve Cocci - + + + +
H:M +ve Cocci - + + + +
HiM(y +ve Cocci - - + + +
HsA +ve Cocci - - + + +
H:M +ve Cocci - - + + +
H5TC +ve Cocci - - + + +
HsT +ve Cocci - - + + +
H;0 +ve Cocci - - + + +
C +ve Cocci - - + + +
Cy +ve Cocci - - - - +
Cy +ve Cocci - + + +
Csg +ve Cocci - - - + +
Co +ve Cocci - - - + +
Cio +ve Cocci - - + - +
Cn +ve Cocci - - + + +
H:E +ve Cocci - - + + +
HsM +ve Cocci - - + + +
HsS +ve Cocci - + + + +
HsT(y +ve Cocci - - + + +
HsT() +ve Cocci - - + + -
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Table 2: Isolation and characterization of Enterococci strains from animal related food

Isolates Gram’s Biochemical tests

. . Salt
from reaction Cell Mannitol Lactose
food Morphology | C218%¢ | yiization | CLEP | tilization | fOleTAnce

test agar test

samples test test
SiMy; +ve Cocci - - T n n
S1Mos +ve Cocci - - +
S1Mso +ve Cocci - + R N N
S2Ys +ve Cocci - - T n n
S4Cy +ve Cocci - - T n n
S4Co +ve Cocci - - T n n
S4Csy +ve Cocci - - T T n
S4Csp) +ve Cocci - - T T n
SaCuq) +ve Cocci - - _ T :
S4Ca) +ve Cocci - - _ T "
S4Csq1y +ve Cocci - - _ T "
S4Cs2) +ve Cocci - - _ T "
S4Ce +ve Cocci - - T n n
S4Cray +ve Cocci - - _ T "
S4Cr2) +ve Cocci - - _ T "
S4Cs1y +ve Cocci - - _ T "
S4Cs2) +ve Cocci - - _ T T
S4Co +ve Cocci - - + T T
S4Cio +ve Cocci - - + T T
S;BM;3 +ve Cocci - - + T T
S4Cii +ve Cocci - - + T T
S4Ci2 +ve Cocci - - + T T
S4Cis +ve Cocci - + - + n
S4Crany +ve Cocci - - _ T T
S4Cra +ve Cocci - - _ T T
S4Cisny +ve Cocci - - + T T
S4Cis2) +ve Cocci - - + T T
S4Cis +ve Cocci - - + T T
S4GMi7qy | +ve Cocci - _ - T
S4GMi7) | tve Cocci - - + T _
S4Cis +ve Cocci - - + T T
S1Mos +ve Cocci - - - + T
BM1 +ve Cocci - + + + +
BM2 +ve Cocci - + + - T
BM3 +ve Cocci - - + T T
BM4 +ve Cocci - + + - +
BMS5 +ve Cocci - + + + +
BM6 +ve Cocci - + + + T
Ml +ve Cocci - - + n T
M2 +ve Cocci - + + - T
M2.1 +ve Cocci - + + - T
M3 +ve Cocci - + + + +
Yl +ve Cocci - + + + +
Y3 +ve Cocci - - + B T
Y4 +ve Cocci - + + - T
CH2 +ve Cocci - + + + T
CH3 +ve Cocci - - + T T
Bl +ve Cocci - + + - T
B2 +ve Cocci - + + + +
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B3 +ve Cocci - + + +
CH1 +ve Cocci + + - +
Y4.1 +ve Cocci - + + +

Assays for virulence traits

The results of the hemolysis assay, biofilm formation
assay, and motility test were accustomed to determine
the virulence of the isolated strains from veterinary
clinics and cages as well as from animal related food
are displayed in Table 3 and Table 4. Of the strains

obtained, about 73.6 percent were motile, and 24.4%
showed B hemolysis and 75.6% showed y hemolysis.
Moreover, 25.6% of the isolated strains produced
biofilm in a moderate amount, compared to 37.8% of
strong producers (table 2).

Table 3: Assays for identifying virulence traits of isolated Enterococcus sp. from veterinary clinics and cages

ls.o l?tes from veterinary Motility test result Hemolysis test result Biofilm activity test
clinics and cages result
HiMq + T S'[I'OI’lg
H1M(2) - I S'[I'OIlg
HiTq + I S'[I'OI’lg
HiTp + I S'[I'OI’lg
H,C, + I Strong
H,C, - I Strong
H4S + T Moderate
H4O + Y Strong
H4T + Y Moderate
H4C + Y Strong
H4E + Y -
H:M + B Moderate
HiM(y + Y Moderate
HsA + Y Weak
H:M + Y Strong
H5TC + Y Strong
HiT + Y Strong
H;0 + Y Weak
C + Y Strong
Cq + B Strong
C; B Strong
Cs - Y Strong
Co + Y Strong
Cio + Y Strong
Cn + Y Strong
HxE + Y Weak
HsM + B Weak
HsS + Y Strong
HsT( + B Weak
HsT(y) + Y Weak
Table 4: Assays for identifying virulence traits of isolated Enterococcus sp from animal related food
Isolates from  food | Motility test result Hemolysis test result Biofilm activity test
samples result
SiMa; + r Moderate
S1Mas + r Weak
S1M3o + B Moderate
S2Y 13 + r -
S4Cy + I Weak
S4Cs + T Moderate
S4Csy + I Weak
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S4Cs2) + B Moderate
S4Caqry + r Weak
S4Ca2) + B Weak
S4Csq1y + r Weak
S4Cs2) + B Weak
S4Ce + T Strong
S4Cra1y + r Weak
S4Cr2) + B Strong
S4Cs(1y + r Weak
S4Cs2) + B Strong
S4Co + B Strong
S4Cio + r Strong
S3:BM; + r Moderate
S4Ciy + B Moderate
S4Cia + B Moderate
S4Ci3 + B Moderate
S4Crany + B Moderate
S4Cira + B Moderate
S4Cis(1y + B -

S4Cis + Y -

S4Cis + Y Moderate
S4GMi7¢y + B Moderate
S4GM17(2) + Y Weak
S4Cisg + Y Moderate
SiMoys + B Weak
BM1 - v Strong
BM?2 - Y -

BM3 - v Strong
BM4 - v Moderate
BMS5 - v Weak
BM6 + Y Strong
M1 - v Moderate
M2 - ¥ -

M2.1 + y Moderate
M3 - v Strong
Y1 - v Weak

Y3 - v Strong
Y4 - v -

CH2 - ¥ Weak
CH3 - ¥ Moderate
Bl - ¥ Weak

B2 - ¥y -

B3 - ¥ Strong
CH1 - ¥ Strong
Y4.1 - v Weak

Gelatinase production assay
Gelatinase production of isolated strains were checked
for gelatin production and results were recorded in
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table 5 and 6. According to which, of the total 50
strains that were tested, 56% strains were tested
positive for gelatin production.



Table 5: Detection of gelatinase production by isolated Enterococcus sp from animal related food

Sample Isolate from food samples Gelatinase production
S1Ma7 +
S4Cio +
S4Cra +
S1Mas -
S4GM17(1) N/A
S4Co +
S4Cis +
S1Mas +
S4Ci3 +
S4Csy +
S4Cra -
S4Ci3 -
S1Mas -
S;:BM; N/A
S4Car +
S4C7q +
S4Cs -
BM1 -
BM2 +
BM3 N/A
BM4 +
BM5 +
BM6 N/A
M1 -
M2 +
M2.1 +
M3 -
Y1 -
Y3 -
Y4 +
Y4.1 +
CH2 -
CH3 N/A
Bl +
B2 +
B3 -
CH1 +
Table 6: Detection of gelatinase production by isolated Enterococcus sp from animal related food
Sample Isolate from veterinary clinics | Gelatinase production
and cages
Co +
Cy N/A
H;TC +
Cs N/A
HsS -
H;A +
H4C -
H;T -
H;M +
H,E +
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H4O +
Cz +
Cg +

Antibiotic Susceptibility test

Four antibiotics including ampicillin, vancomycin,
erythromycin, and cefotaxime were used to test the
isolated strains' susceptibility to antibiotics. Of the
total 82 strains, 74.3% were resistant to cefotaxime,
58.5% of the strains exhibited erythromycin
resistance, 15.8% were resistant to vancomycin and

36.9% displayed resistance to ampicillin. The results
mentioned above indicate that about 29.2% of the
strains were multidrug resistant bacteria. Table 7 and
8 contains a record of every outcome. Furthermore,
Figure 1 summarizes the antibiotic resistance profiles
of various isolates.

Table 7: Antibiotic susceptibility testing of Enterococcus sp. from animal related food against different

antibiotics
Isolates Zone of Inhibition
from food | Cefotaxime Erythromycin Vancomycin Ampicillin
samples
SiMyy Resistant Resistant Susceptible Susceptible
SiMg Resistant Intermediate Susceptible Resistant
Si1M3g Resistant Intermediate Intermediate Susceptible
SaYis Intermediate Susceptible Susceptible Susceptible
S4C Resistant Resistant Susceptible Susceptible
S4Cs Resistant Resistant Susceptible Resistant
S4Csy Intermediate Intermediate Susceptible Susceptible
S4Cs2) Resistant Resistant Resistant Resistant
S4Ca1 Resistant Resistant Susceptible Susceptible
S4Ca2) Resistant Susceptible Susceptible Susceptible
S4Cs1y Resistant Resistant Resistant Resistant
S4Cs2 Resistant Resistant Susceptible Susceptible
S4Ce Resistant Resistant Intermediate Resistant
S4Cr(1y Resistant Resistant Resistant Resistant
S4Cr2) Resistant Resistant Intermediate Resistant
S4Cs1) Resistant Resistant Intermediate Resistant
S4Cs(2) Resistant Resistant Resistant Susceptible
S4Co Resistant Resistant Susceptible Susceptible
S4Cio Resistant Intermediate Susceptible Susceptible
S;:BM; Intermediate Intermediate Susceptible Susceptible
S4Cii Resistant Resistant Intermediate Resistant
S4Cio Resistant Resistant Intermediate Susceptible
S4Ci3 Intermediate Intermediate Susceptible Susceptible
S4Ciacny Intermediate Intermediate Intermediate Susceptible
S4Cia2) Intermediate Intermediate Intermediate Susceptible
S4Cisry Resistant Intermediate Intermediate Susceptible
S4Cis) Resistant Resistant Intermediate Resistant
S4Cis Resistant Resistant Intermediate Susceptible
S4GMi7q) | Resistant Susceptible Susceptible Susceptible
S4GMi7¢) | Intermediate Susceptible Susceptible Resistant
S4Cis Resistant Resistant Susceptible Susceptible
SiMas Intermediate Intermediate Susceptible Susceptible
BM1 Resistant Susceptible Susceptible Intermediate
BM2 Resistant Susceptible Susceptible Resistant
BM3 Resistant Resistant Resistant Resistant
BM4 Resistant Intermediate Intermediate Resistant
BMS5 Resistant Resistant Susceptible Susceptible
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BM6 Resistant Resistant Susceptible Susceptible
Ml Intermediate Susceptible Resistant Resistant
M2 Resistant Resistant Resistant Resistant
M2.1 Resistant Susceptible Susceptible Resistant
M3 Resistant Resistant Intermediate Intermediate
Y1 Intermediate Resistant Intermediate Resistant
Y3 Resistant Resistant Intermediate Intermediate
Y4 Resistant Resistant Resistant Resistant
Y4.1 Resistant Intermediate Susceptible Susceptible
CH2 Resistant Intermediate Intermediate Resistant
CH3 Resistant Resistant Resistant Susceptible
Bl Resistant Resistant Intermediate Resistant

B2 Intermediate Resistant Susceptible Intermediate
B3 Resistant Intermediate Susceptible Intermediate
CH1 Resistant Intermediate Susceptible Resistant

Table 8: Antibiotic susceptibility testing of Enterococcus sp. from veterinary clinics and cages against
different antibiotics

Strains Zone of Inhibition

from Cefotaxime Erythromycin Vancomycin Ampicillin
veterinary

clinics and

cages

HiMq Intermediate Susceptible Intermediate Susceptible
HiMg) Intermediate Resistant Susceptible Susceptible
Hi T Resistant Intermediate Resistant Susceptible
HiTp Resistant Resistant Intermediate Resistant
H,C,; Resistant Resistant Intermediate Resistant
H,C, Intermediate Resistant Susceptible Susceptible
H4S Resistant Intermediate Resistant Susceptible
H4O Resistant Resistant Susceptible Resistant
H4T Resistant Resistant Susceptible Susceptible
H4C Resistant Resistant Intermediate Susceptible
H4E Resistant Resistant Intermediate Resistant
HaM(y Resistant Susceptible Susceptible Susceptible
HiM(y) Resistant Resistant Susceptible Susceptible
Hs;A Resistant Resistant Susceptible Susceptible
H;M Resistant Resistant Intermediate Resistant
H;TC Resistant Resistant Intermediate Susceptible
HsT Resistant Resistant Susceptible Susceptible
H;0 Resistant Resistant Intermediate Resistant
C, Resistant Resistant Susceptible Susceptible
Cy Intermediate Resistant Susceptible Susceptible
Cy Intermediate Intermediate Intermediate Susceptible
Cg Intermediate Intermediate Susceptible Susceptible
Co Susceptible Susceptible Susceptible Susceptible
Cio Intermediate Intermediate Susceptible Susceptible
(O Resistant Resistant Resistant Susceptible
HE Resistant Resistant Intermediate Resistant
HsM Intermediate Intermediate Resistant Resistant
HsS Intermediate Susceptible Susceptible Susceptible
HsTq, Resistant Resistant Susceptible Susceptible
HsTp Resistant Susceptible Susceptible Susceptible
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Figure 1: Resistance profiles of strains isolated from (A) Food samples and (B) Veterinary clinics and cages.

Discussion

The predominant type of bacteria found in food is
Enterococcus spp. This is majorly because of their
resistance to harsh production conditions as well as
their high degree of resilience to food storage
conditions (Chajecka-Wierzchowska et al., 2016).
Acute nosocomial infections can be caused by
enterococci, specifically E. faecalis (Heidari et al.,
2017).

Food samples as well assamples from veterinary
clinics were collected from various locations
throughout Punjab, Pakistan. Enterococcus specific
medium such as Bile Aesculin Agar was used for
identification of isolates which was further confirmed
by their morphology as well as biochemical traits.
29.3%, 78% and 85.4% of the isolated strains from
food and veterinary clinics demonstrated positive
growth on MSA, CLED agar, and lactose utilization
test respectively. All of the isolated strains were

catalase-negative. Nearly all of the outcomes adhered
to Bergey's manual scheme. 95% of the isolated strains
showed positive growth when tested with an
elevated 6.5% NaCl concentration. Molan and
Hussien conducted the same test earlier in 2024, and
the isolates from those experiments likewise showed
growth in the existance of 6.5% NaCl concentration.
The 5% of strains that did not respond well to a 6.5%
NaCl solution could have been the result of incorrect
experimental conditions or environmental factors
(Molan and Hussien, 2024).

The purpose of this motility test experiment was to
ascertain whether or not the bacteria could move
through a liquid or semisolid medium by conducting a
motility test to look into their ability to accelerate
through liquids. 73% of the Enterococci strains in our
investigation showed motility in semi-solid media.
The majority of motile Enterococcus spp. isolates
(51.6%) came from food samples, with veterinary
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clinic samples coming in second. According to some
previous studies, majority of motile Enterococci are E.
gallinarum and FE. casseliflavus, which were
commonly obtained from clinical specimens and were
implicated in a prohibitive range of human trespassing
infections, particularly in those who were
immunodeficient or chronically sick (Abamecha et al.,
2015). Additionally, E. innesii were found to be motile
in the Gooch et al. study from 2021 (Gooch et al in
2021). One of the most prominent features is the
production of biofilms, which is intricated in the
pathogenic mechanisms of enterococcal infections
(Chajecka-Wierzchowska et al., 2016). Antecedent
studies have claimed that isolates of Enterococcus
faecalis that are not source-dependent are more likely
than isolates of other species to form biofilms. In our
investigation, 25.6% of the isolated strains generated
moderate amounts of biofilm, whereas 37.8% of the
strains produced high levels. According to the study of
Popovic et al in 2018, 40 percent of the isolated strains
developed biofilms.

Enterococci producing hemolytic enzymes cause
infections and cause virulence to infections in animals
and humans (Gulhan et al., 2015). The motive of this
assessment was to identify any characteristics of
virulent traits present in strains that were isolated.
According to our investigation, B hemolysis was
observed in 75.6% of strains, B hemolysis in 24.4%,
and o hemolysis in none. In 2020, Margalho et al
examined the hemolysin activity of Enterococcus
strains and  discovered that 56.8% of their
Enterococcus strains exhibited hemolysis, with 12.0%
designated as B-hemolytic and 44.9% as a-hemolytic,
accordingly.

The appearance of MDR has increased interest in
enterococci in recent years (Saha and Sarkar, 2021).
Disc diffusion method was used to check the multi-
drug resistance of the testing species against
antibiotics including cefotaxime, erythromycin,
vancomycin and ampicillin. Results depicted that out
oftotal 82 strains being isolated, 74.3%, 58.5%, 15.8%
and 36.9% of the strains were resistant to cefotaxime,
erythromycin, vancomycin and ampicillin
respectively. A definition of multi-drug resistance is
an isolate's capacity to withstand three or more
antibiotics. So, in our study approximately 28% that is
23 of 82 strains were resistant to multiple drugs being
tested and of the total strains being categorized as
MDRs, approximately 42% of them were of poultry
origin. Hence, we agree with the previous study
carried out in 2023, that poultry was a major source of
multi drug resistant Enterococcus sp. (Mwikuma et
al., 2023).

The enzyme's capability to breakdown gelatin,
collagen, and many other peptides with bioactive
properties gives a clue that it's involved in the
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initiation and spread of E. faecalis-related
inflammatory processes. In our study, gelatin
hydrolyzing activity was observed in 56% of isolates.
The large-scale gelatinase activity between
enterococci in this investigation is most likely
elaborated with certainty that majority of enterococcal
strains are recovered from proteinaceous substances,
such as meat and milk. However, 35.7% E. faecalis
strains manifest gelatinase activity in the study of
Aldarose et al (Aldarose et al. 2019).
Conclusion
In conclusion, it is suggested that the surroundings of
the livestock could serve as the primary conduit for the
release of resistant along with virulent strains of
Enterococci, which may infest food and lead to
problems with the environment and public health.
Moreover, we found that a high prevalence of
Enterococci which can result in dangerous
pathological conditions. Certain isolates in this study
displayed virulence traits and had the capacity to
endure various antibiotics, indicating their capacity for
triggering infection along with serious health
problems. This highlights the significance of regular
monitoring of the livestock environment as well as
veterinary clinics.
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