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Staphylococcus (S.) aureus is deemed as one of the main pathogens in human and
animals. S. aureus can produce various toxins that usually implicated in food poisoning. S.
aureus could possess the mecA gene, which is the principle cause of B-lactam antibiotics
resistance, particularly methicillin-resistant S. aureus (MRSA). Broiler’s meat is worthy
food for humans, but it may expose to contamination with MRSA during the poultry
processes in the slaughterhouse. The current study aimed to assessment the spread of S.
aureus and MRSA in the broiler carcasses via detection the nuc and mecA gene and their
resistance to different antibiotics. Fifty skin swabs were taken from the broilers carcasses,
during their processing in poultry slaughterhouses that scattered in various districts in the
Nineveh Governorate during the period between January to April 2020. The results showed
that S. aureus was recovered in broiler’s skin swabs at a percentage of 66% (33/50) which
confirmed by nuc gene, while MRSA isolates constitute 40% (20/50) of all S. aureus
isolates, and distinguished as MRSA by their possessing mecA gene. All MRSA isolates
were resistant to Ampicillin/Sulbactam, Methicillin, and Ampicillin/Cloxacillin antibiotics.
The present study stressed on the reduction as much as any possible source of broiler
carcasses contamination with S. aureus including MRSA during and post poultry
processing, through applying high levels of hygienic conditions in all poultry processing
premises to attain high standards of sustainability and public health standards.
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Introduction

Staphylococcus aureus is a gram-positive organism
which is responsible for many different human and animal
diseases. On one hand, S. aureus is considered as a major
cause of mastitis in dairy herds, exudative dermatitis in pig,
and arthritis and osteomyelitis in poultry (1,2). On another
hand, S. aureus is also regarded as a dangerous bacterium for
humans, since it causes many different diseases such as
postoperative wound infections, pneumonia, nosocomial
bacteremia and food poisoning due to its possessing different
types of virulence factors (3). Moreover, it has the ability to
transfer from animals to humans and vice versa. S. aureus
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possesses many of genes which can be able to produce
various exotoxins such as staphylococcal enterotoxins (SES)
and toxic shock syndrome toxin-1 (TSST-1) that belong to
the superantigen family which causes the food poisoning for
human (4). The antimicrobial usage is important for the
treatment and control of bacterial diseases in humans and
animals. S. aureus isolates are frequently resistant to many
antibiotics when taken without physician prescription or
through consumption of contaminated animal products with
residual antibiotics. S. aureus has been able to adapt rapidly
to some types of antibiotics which led to the production of
methicillin-resistant Staphylococcus aureus (MRSA) (5). In
the United Kingdom, MRSA has been discovered in 1961
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(after production of methicillin), can be able to resist
different types of antibiotics, like, B-lactams and others.
After a decade, MRSA had been found in many countries
that had been considered as an endemic in the mid-1970s (6).
MRSA has been able to menace public health worldwide by
the transmission of the MRSA strains from the animals to
humans, from human to human, as well as the contamination
of the hospitals, general communities, and the animal farms.
Many previous studies considered some MRSA strains are
epidemic strains that can spread between the hospitals and
between countries. During the last years, MRSA has
appeared to be increased in its spreading among animal herds
resulting in meat and other animal products contamination
with MRSA (7). Many authors referred to isolation of MRSA
not only from chicken but also from cattle, pigs, and dogs.
With the development of cultural awareness of humans
worldwide, the consumers prefer to eat a low-fat with high
minerals, vitamins contents, good quality protein, quickly
prepared, and low expensive chicken meat compared to the
other types of meat, but in the same time, human exposure to
the food poisoning was increased by consuming
contaminated chicken meats with MRSA (8). There are
various methods to identify MRSA isolates. The classical
methods are based on the morphology of MRSA colonies
and traditional biochemical tests. Molecular methods used to
identify MRSA isolates from the chicken carcasses are more
accurate, rapid, with final results in 3-5 hours (9). There are
several molecular identification methods including
polymerase chain reaction (PCR), real-time polymerase
chain reaction (RT-PCR), and loop-mediated isothermal
amplification (LAMP). In addition, the molecular methods
have been used to detect the species-specific nuc gene to
identify the S. aureus organism, and the mecA gene to
identify MRSA.

The aims of the present study were to isolate S. aureus
from local processed broiler carcasses and detection by nuc
gene, to distinguish MRSA isolates by detecting mecA gene,
and finally to reveal MRSA antimicrobials resistance.

Materials and methods

Samples collection

Fifty broiler skin swabs were randomly collected from
different poultry slaughterhouses distributed in various
districts of Nineveh Governorate during January till April
2020. All swabs were placed in the icebox and immediately
transported to the Public Health Laboratory, Department of
Veterinary Public Health, College of Veterinary medicine.
All swabs were incubated overnight at 37°C in Nutrient
enrichment broth (Lab M/United Kingdom). Then one loop
of each sample was streaked on Blood agar plates (Lab
M/United Kingdom) (nutrient agar 13 g/L containing 5%
citrated sheep blood) and Mannitol salt agar (Lab M /United
Kingdom), and were incubated aerobically overnight at
37°C.
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Identification of bacterial isolates

Identification of S. aureus isolates was based on Gram —
staining, cell microscopic morphology and biochemical tests
including the fermentation of mannitol using mannitol salt
agar (Lab M Limited), types of hemolysis on blood agar (Lab
M Limited), catalase activity, and coagulase test (using
rabbit plasma).

Antimicrobial susceptibility test

The test was carried out by using three antibiotics:
Ampicillin/Sulbactam (SAM 20), Methicillin (ME 10) and
Ampicillin/Cloxacillin (APX 30) (Bioanalyse Company) by
Adoption the Modified Kirby-Baure Method (10). Three to
five purified colonies of S. aureus were transferred to 5 ml
tubes of Nutrient Broth 23g/l (Neogen Company, UK) then
incubated overnight at 37°C. Sterile cotton swab was dipped
in each Nutrient Broth (containing 0.5 Macferlan
concentrations) and the excess was removed by pressing the
sides of the tube. Cotton swabs were then spread on the
surface of Mueller-Hinton Agar 38g/l (Oxoid). After that
antibiotic disks were applied to the medium using sterile
forceps and left for dryness. Plates were incubated overnight
at 37°C for assessing the dimeters of inhibitions to bacterial
isolates.

DNA extraction and template preparation

According to the biochemical tests which applied to the
suspected S. aureus isolates, the suspected colonies of S.
aureus were cultivated on sheep blood agar. Based on the
instructions of the manufacturer using the protocol for G*-
bacteria, Extraction of DNA for the isolates of S. aureus was
done, using the DNeasy Blood and tissue kit (Geneaid,
Biotech Ltd., Registration No. QAIC/TW/50077-, Korea).
The number of S. aureus colonies used in this protocol were
three to five colonies which were freshly cultured bacteria.
All the freshly colonies were added to the 1.5 ml Eppendorf
tube which contain 200 ul of the RBC lysis and incubated in
the water bath for overnight at 60°C. After that, the
suspension was mixed well by vortexing for 1-2 minutes.
200 ul of FABG buffer was added to each sample. Then, All
the samples were vortexing for 1-2 minutes. Add 200 pl of
ethanol was followed to each sample. Then, all the mixture
was posed in the DNeasy Mini spin column and centrifuged
at 6200 x g for 1 minute. Washing all the DNA in the spin
column was carried out by adding 400 pl of AW 1 buffer and
centrifuged at 6200 x g for 1 minute. This step was followed
by the addition of AW?2 buffer in the spin column (600 pl),
centrifuged at 6200 x g for 1 minute. The column spin was
placed in a 1.5 ml Microcentrifuge tube. Finally, 100 pl of
Elution buffer was added for harvesting the DNA. The
harvested DNA was measured to estimate the concentration
of DNA by using Biodrop (United Kingdom) and stored at -
20°C until further use.
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Amplification of the nuc and mecA Gene 20 uM (NH4) 2S04, 75 uM Tris-HCI (pH 8.5), yellow and

The existence of the nuc and mecA gene was investigated blue dyes which function as loading dye (Promega
for the identification of Methicillin-resistant S. aureus using Corporation 2800 Woods Hollow Road Madison, W153711-
the PCR assay. Amplification of the nuc and mecA gene was 5399 U.S.A.) was 12.5 pl, while the amount of nuclease-free
done using the forward and reverse primers (Table 1). The water (Promega) was 8 pl. One pL of each forward primer
total volume mixture of PCR reaction was 25 pl. All and reverse primer were added (each 10 pmol/uL), (Eurofins
components of the PCR reaction were placed in the PCR Genomics, Ebersberg, Germany). Finally, 2.5 ul DNA
reaction tube (Biozym, oldenhorf, Germany). The present template of S. aureus was added to each reaction tube. The
study used the nuc primer with molecular weight of 166 bp, PCR products were electrophoresed together with the DNA
while mecA primer is 533. The amount of 2xGo Taq Green marker 100 bp ladder in 2% agarose gel (Peqglab, Erlangen,
Mix Master used in this reaction which including (1 unit Germany).

GoldStar DNA polymerase, 400 uM dNTPs, 3 uM MgCl2,

Table 1: Oligonucleotide primers and PCR programs for amplification of nuc and mecA genes of S. aureus

Gene Primer Sequence (5- 3) Amplicon Size [bp] PCR Programme* Ref.

nuc nuc-1 5-CCTGAAGCAAGTGCATTTACGA-3 166 | (11)
nuc-2 5-CTTTAGCCAA GCCTTGACGAACT-3

mecA MEC A-1 5-AAAATCGATGGTAAAGGTTGGC-3 533 I (12)
MECA-2  5-AG TTCTGCAGTACCGGATTTGC-3

*PCR program- I: 35 times (94°C — 30s, 55°C — 30s, 72°C — 30s), I1: 35 times (94°C — 30s, 54°C — 30s, 72°C — 30s)

Results

S. aureus was isolated from 33 samples out of 50 skin I
broiler’s carcasses 66%. The phenotypic characterizations of
S. aureus have appeared that the positive isolates were given
the Gram-positive, catalase-positive, and coagulase-positive. 500 m—
In addition, the morphology of the positive isolates was
round, golden-yellow colonies on mannitol salt agar and
producing -hemolysis on the blood agar. Furthermore, PCR
results declared that all the S. aureus isolates possessed the
nuc gene (Figure 1). In addition, PCR method showed that
mecA gene in MRSA isolates had found in 20 broiler skin 00—
swab samples out of 50 total samples 40% (Figure 2). All
MRSA isolates were resistant to the antibiotic methicillin,
ampicillin-cloxacillin, and ampicillin-sulbactam (Figure 3).

Figure 3: Identification of mecA gene (533 bp) in MRSA by
using PCR technique.

Figure 1: Identification of nuc gene (166 bp) in S. aureus. Figure 3: Antimicrobial susceptibility test of S. aureus
Isolates by using PCR technique. resistant isolates to the B-lactam antibiotics.
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Discussion

The present study was conducted to identify the
distribution of MRSA among S. aureus isolated from broiler
skin through detection of mecA gene in MRSA isolates, since
MRSA isolates are regarded as one of the potential threats to
consumer health like endocarditis. The percentage of S.
aureus in broiler carcasses was 66% (33/50). These findings
are the agreement with Kitai et al. (13), Buyukangaz et al.
(14) who recorded 65.8, and 67.6% of S. aureus in the
chicken in broiler carcass respectively, but was higher than
Bounar-Kechih et al. (15), Marek et al. (16), and Igbinosa et
al. (17) findings, who showed that the percentages of S.
aureus in chicken carcasses were 12, 28.2, and 60%,
respectively. In another side, the results of our study were
lower than those obtained by Thompson et al. (18), Krupa et
al. (19) who recorded the prevalence of S. aureus in the
chicken carcasses of 97.9, and 93%, respectively. The
difference in the isolation rate of S. aureus in the other
previous studies could be attributed to exposure of broiler
carcasses to several points of contamination beginning from
the farms ending to the kitchen. In the farms, broilers may be
infected with S. aureus by farmworkers which play an
essential role in transmitting the pathogenic bacteria during
the breeding or by transporting the broilers to the
slaughterhouses. In addition, the contamination of broiler
meat by pathogenic microorganism occurs during the
processing of poultry in the slaughterhouses (scalding,
plucking, and evisceration), as well as the broiler carcasses
may exposed to cross-contamination by using unsanitary
water and equipment that may increase the opportunity for
contamination by these bacteria (20). Moreover, employers,
and instruments which used for cutting poultry carcasses
playing a significant role in the contamination of carcasses
and its products by direct contact.

Based on the PCR assay, MRSA possesses the mecA gene
which is responsible for resistant S. aureus to antibiotics. Our
findings were higher than those found by abdalrahman et al.
(21), and Igbinosa et al., (16) who showed prevalence of
1.8%, and 20%, respectively, but lower than was reported by
Bounar-Kechih et al. (14) in chicken carcasses of 50%.
While many other studies did not isolate methicillin-resistant
S. aureus from the poultry carcasses (22- 24). The various
rates of MRSA isolated from the broiler carcasses could be
related to the excessive usage of antibiotics in poultry as feed
additives or growth promoters.

The use of sterilization and cleaning methods in
processing plants, could reduce the microbial load added
during handling and packaging steps, which play a crucial
role in spreading of MRSA isolates in broiler carcasses (25).
Retail meat contamination with MRSA is considered as an
important vehicle for transmission MRSA to human being
(26). Itis interesting to note that MRSA isolated from human
and poultry have genetic similarity that means broiler
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carcasses get contaminated through poor human sanitary
conditions of slaughtering process.

In addition, MRSA isolates in the present study were
resistant to all types of pB-lactam antibiotics, which was in
agreement with other studies (14). In recent years, the
resistance of MRSA to B-lactam antibiotics had increased.
The misuse of antibiotics in growth promotion or treatment
of poultry and livestock lead to increase the resistance
MRSA to antibiotics.

Conclusion

In conclusion, S. aureus was isolated from broiler
carcasses, with prevalence of MRSA harboring carcasses a
threat agent to consumer health. The results highlight the
importance of applying HACCP program from poultry farms
to the slaughterhouses.

Acknowledgments

The authors are very grateful to the University of
Mosul/College of Veterinary Medicine for their provided
facilities, moral support of this work.

Conflict of interest

The author declares that there are no conflicts of interest
regarding the publication of this manuscript.

References

1. Leungho P, Chiu SS, Chan MY, Gan Y, Chow KH, Lain EL, Lau YL.
Molecular epidemiology and nasal carriage of Staphylococcus aureus
and methicillin-resistant S. aureus among young children attending day
care centers and kindergartens in Hong Kong. J Infect. 2012;64(5):500-
6. DOI: 10.1016/} .jinf.2012.02.018

2. Hasman H, Moodley A, Guardabassi L, Stegger M, Skov RL, Aarestrup
FM. Spa type distribution in Staphylococcus aureus originating from
pigs, cattle and poultry. Vet Microbiol. 2010;141(3-4):326-31. DOI:
10.1016/j.meegid.2013.08.011

3. Horan T, culver D, W J. Pathogens causing nosocomial infections:
preliminary data from the national nosocomial infections surveillance
system. Antimicrob Newsl. 1988;5:65-7. DOIl: 10.1016/0738-
1751(88)90027-5

4. Rooijakkers SHM, Kessel KPM, Strijp JAG. Staphylococcal innate
immune evasion. Trends Microbiol. 2005;13(12):596-601. DOI:
10.1016/j.tim.2005.10.002

5. Dehkordi AH, Khaji L, Shahreza MHS, Mashak Z, Dehkordi FS,
Safaee Y, Hosseinzadeh A, Alavi I, Ghasemi E, Faradonbeh MR. One-
year prevalence of antimicrobial susceptability pattern of Methicillin-
resistant Staphylococcus aureus recovered from raw meat. Trop
Biomed. 2017;34(2):396-404. [available at]

6. Voss A, Doebbeling BN. The worldwide prevalence of methicillin-
resistant  Staphylococcus aureus. Int J Antimicrob Agents.
1995;5(2):101-6. DOI: 10.1016/0924-8579(94)00036-t

7. Hado HA, Assafi MS. Molecular fingerprinting of methicillin resistant
Staphylococcus aureus strains isolated from human and poultry in
Duhok, Irag. Iragi Journal of Veterinary Sciences. 2021;35(1):99-103.
DOI: 10.33899/ijvs.2020.126375.1310



file:///D:/C/2020-2021-العام%20الدراسي/IJVS%202021%20-%203/2nd/www.doi.org/10.1016/j.jinf.2012.02.018
https://doi.org/10.1016/j.meegid.2013.08.011
https://doi.org/10.1016/0738-1751(88)90027-5
https://doi.org/10.1016/0738-1751(88)90027-5
https://doi.org/10.1016/j.tim.2005.10.002
https://pubmed.ncbi.nlm.nih.gov/33593020/
https://doi.org/10.1016/0924-8579(94)00036-t
http://dx.doi.org/10.33899/ijvs.2020.126375.1310

Iraqgi Journal of Veterinary Sciences, Vol. 35, No. 3, 2021 (489-493)

8. Hussein SA.Study of Staphylococcus aureus isolated from the mouth
of canary. Iragi Journal of Veterinary Sciences. 2020;34(2):301-304.
DOI: 10.33899/ijvs.2019.125937.1192

9. Ahmed IM, Al-Sanjary RA, Al-Khazaly HH. Detection of
Mycobacterium paratuberculosis in raw cow’s milk using polymerase
chain reaction (PCR) technique. Iragi Journal of Veterinary Sciences.
2020;34(1):83-6. DOI: 10.33899/ijvs.2019.125556.1075.

10.Vandepitte J, Engbaek K, Piot P, Heuck CC. (1991). Basic laboratory

procedures in clinical bacteriology. W. H. O., Geneva.

Graber HU, Casey MG, Naskova J, Steiner A, Schaeren W.

Development of a highly sensitive and specific assay to detect

Staphylococcus aureus in bovine mastitic milk. Journal of dairy

science. 2007;90(10):4661-9. DOI: 10.3168/jds.2006-902

Murakami K, Minamide W, Wada K, Nakamura E,Teraoka H,

Watanabe S. Identification of Methicillin-Resistant Strains of

Staphylococci by Polymerase Chain Reaction. Journal of clinical

microbiology. 1991;29(10):2240-4. [availabel at]

Kitai S, Shimizu A, Kawano J, Sato E, Nakano C, Uji T, Kitagawa H.

Characterization of methicillin-resistant Staphylococcus aureus

isolated from retail raw chicken meat in Japan. J Vet Med Sci.

2005;67(1):107-10. DOI: 10.1292/jvms.67.107

Buyukangaz E, Velasco V, Sherwood JS, Stephan RM, Koslofsky RJ,

Logue C M. molecular typing of Staphylococcus aureus and methicillin

resistant S. aureus (MRSA) isolated from animals and retail meat in

North Dakota, united States. Foodborne Pathogens and Disease.

2013;10:608-17. DOI: 10.1089/fpd.2012.1427

Bounar-Kechih S, Hamdi MT, Aggad H, Meguenni N, Cantekin Z.

Carriage Methicillin-Resistant Staphylococcus aureus in Poultry and

Cattle in Northern Algeria. Vet Med Int. 2018;2018:4636121. [availabe

at]

Marek A, Pyzik E, Stepien-Pysniak D, Urban-Chmiel R, Jarosz LS.

Association between the Methicillin resistance of Staphylococcus

aureus isolated from slaughter poultry, their toxin gene profiles and

prophage patterns. Current Microbiology. 2018;75:1256-66. DOI:
10.1007/s00284-018-1518-9

Igbinosa E O, Beshiru A, Akporehe L U, Oviasogie FE, Igbinosa O O.

Prevalence of methicillin-resistant Staphylococcus aureus and other

Staphylococcus species in raw meat samples intended for human

consumption in Benin city, Nigeria:lmplications for public health.

International Journal of Environmental Research and Public Health.

2016;13(10):949-60. DOI: 10.3390/ijerph13100949

Thompson JK, Gibbs PA, Patterson JT. Staphylococcus aureus in

commercial laying flocks: incidence and characteristics of strains

isolated from chicks, pullets and hens in an integrated commercial
enterprise. British Poultry Science. 1980;21(4):315-30. DOI:

10.1080/00071668008416675

Krupa P, Bystron J, Bania J, Podkowik M, Empel J, Mroczkowska A.

Genotypes and oxacillin resistance of Staphylococcus aureus from

chicken and chicken meat in Poland. Poult Sci. 2014;93(12):3179-86.

DOI: 10.3382/ps.2014-04321

Assafi M S, Hado H A, S Al. Detection of methicillin-resistant

Staphylococcus aureus in broiler and broilers farm workers in Duhok,

Irag by using conventional and PCR techniques. Iragi Journal of

Veterinary Sciences. 2020;34(1):15-22. DOL:

10.33899/ijvs.2019.125757.1145

Abdalrahman LS, Stanley A, Wells H, Fakhr MK. Isolation, virulence,

and antimicrobial resistance of methicillin-resistant Staphylococcus

aureus (MRSA) and methicillin sensitive Staphylococcus aureus

(MSSA) strains from Oklahoma Retail Poultry Meats. Int J Environ Res

Public Health. 2015;12(6):6148-61. DOI: 10.3390/ijerph120606148

Hanning |, Gilmore D, Pendleton S, Fleck S, Clement A, Park S H,

Scott E,Ricke SC. Characterization of Staphylococcus aureus isolates

from retail chicken carcasses and pet workers in Northwast Arkansa.

Journal of Food Protection. 2012;75(1):174-8. DOI: 10.4315/0362-

028X.JFP-11-251

Pereira V, Lopes C, Castro A, Silva J, Gibbs P, Teixeira P.

Characterization for enterotoxin production, virulence factors, and

antibiotic susceptibility of Staphylococcus aureus isolates from various

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

493

foods in Portugal. Food Microbiol.
10.1016/j.fm.2008.12.008

Pu S, Han F, Ge B. Isolation and characterization of methicillin-
resistant Staphylococcus aureus strains from Louisiana retail meats.
Appl Environ Microbiol. 2009;75(1):265-7. DOI:
10.1128/AEM.01110-08

Geenen PL, Graat EM, Haenen A, Hengeveld PD, Van Hoek AM,
Huijsdens XW, Kappert CC,Lammers GC,Duijkeren EV,Giessen AV.
Prevalence of livestock-associated MRSA on dutch broiler farms and
in people living and/or working on these farms. Epidemiol Infect.
2013;141(5):1099-108. DOI: 10.1017/50950268812001616

Hanson BM, Dressler AE, Harper AL, Scheibel RP, Wardyn SE,
Roberts LK, Kroeger JS, Smith TC. Prevalence of Staphylococcus
aureus and methicillin-resistant Staphylococcus aureus (MRSA) on
retail meat in lowa. J Infect Public Health. 2011;4(4):169-74. DOI:
10.1016/}.jiph.2011.06.001

dagliall Al dagiiall < eSall e ESH
Juagall dlta B aalll 7 58 7ilid (e Calaedisall

Tl (g ale Thma a4 Lua Capd adla e

2009;26(3):278-82. DOI:

24.

25.

26.

LIS gyl 4y jeaall elal) g 58 Vel Hland) dalall daiall ¢ i)
Bl (Jia gall ¢ Jia sall daals cggjk...\,\l\ alall

-

AadAl)

Ul 3! Cilissa aal (e Baa) g Apadll 350 sial) <l ) Sall yiad
A gl ) 5l Ly i) i Of S O sl 5 Y (3 A )
(ol pansill 8 ka ) gia () 5S5 Lasale Al o sansd) (ha aal) Al
) 98 5 (MECA (> A dl) A0 saiall ol Kl ellias o Sy
Gl dald @Il el cllaall deslid )l
s alada aadl) zlaall aal | ulisinall 4o glial) Ll 4 siial)
Ao gliall A A A giiadl ol oSall oy i gHil) (o yaty 28 4K g i
o) Adladl Al cdan slusall b ) sall cililae oW Calininall
A0 il ol Sl g A dl) 0 siiadl )y ol Ly Sy U ayl
o ISl Gk oo Cpendl) 2D Galiinall G glaall el
AT 5 Al &y geal) claladll e sies meCA 5 NUC Ol
O sl el (8 Lgiallaa oLl 7 5 8ll i (o Al Aaisn () e
) s e 5l A (g i ddadlaa 8 daliae (glalia 83 ydiiiall
A giiad) il Sl ey giall o5 adl il < yelals Yo Yo Jo
& g (00/FY) 71T L b ez g il ala Clase 3 Auad)
Lasiiall Sl @Y e JSE iy nue cps Aol s Waass
AYje men e (00/V0) %t Calwadinadl Aaglad) dpad)
Al 40 il <l el laapant g Al A giiall <y oK)
Yo aea MECA Ol Sl B (e Cpluadinall 4 5ladll
ol liaall G slie CoilS aluadivall da sliad) A ) A siiall <) oSl
Ol SIS/ Cplaspal . Gbansdivn s G s [ bl &y sl
O aalill & glill Jaine jma (sl e anll e Aal) A all canni
Ja gliall Zpa ) Ao ghiall Ao gipall Gl 8 Ley ansil) zlas mL0
Alle Ol i Gadal A (e ol sall dallae 22y 5 IS Galiiall
I Isasll Galsall et (Sl e 8 dmall Tyl e
bl Al daall g dalind) e dille il sice


http://dx.doi.org/10.33899/ijvs.2019.125757.1145
http://dx.doi.org/10.33899/ijvs.2019.125556.1075
https://doi.org/10.3168/jds.2006-902
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC270305/
https://doi.org/10.1292/jvms.67.107
https://doi.org/10.1089/fpd.2012.1427
https://www.hindawi.com/journals/vmi/2018/4636121/
https://www.hindawi.com/journals/vmi/2018/4636121/
https://dx.doi.org/10.1007%2Fs00284-018-1518-9
https://doi.org/10.3390/ijerph13100949
https://doi.org/10.1080/00071668008416675
https://doi.org/10.3382/ps.2014-04321
http://dx.doi.org/10.33899/ijvs.2019.125757.1145
https://doi.org/10.3390/ijerph120606148
https://doi.org/10.4315/0362-028X.JFP-11-251
https://doi.org/10.4315/0362-028X.JFP-11-251
https://doi.org/10.1016/j.fm.2008.12.008
file:///D:/C/2020-2021-العام%20الدراسي/IJVS%202021%20-%203/2nd/www.doi.org/10.1128/AEM.01110-08
https://doi.org/10.1017/S0950268812001616
https://doi.org/10.1016/j.jiph.2011.06.001

