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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: During this study, six isolates of multiple
antibiotic resistant Staphylococcus aureus bacteria were
obtained from different clinical specimens (burn swabs,
urinary tract infections, wound swabs): three isolates
from burns, two isolates from urinary tract infections, and
one isolate from wound swabs. They were obtained from
private laboratories in Baghdad from 1/1/2023 to 3/15/2023.
Method: The diagnosis of these isolates was confirmed using
the Vitek2 device. A susceptibility test was conducted on ten
antibiotics, and S. aureus bacteria showed resistance to most
antibiotics, polymerase chain reaction was done to mecA and
Nuc gene by conventional PCR.

Results: Theresults ofthe molecular detection of the MecA gene
showed that all isolates of multi-drug-resistant S. aureus possess
this gene. In contrast, the results of the molecular detection of
the nuc gene showed that only isolates No. 1 and No. 4 carry
this gene, while the rest of the isolates do not carry this gene.
Conclusion: S. aureus are resistant to antibiotics because they
possess resistance genes such as the mecA gene.

Key words. MecA gene, nuc genes, Antibiotic resistance,
multidrug resistant, Staphylococcus aureus.

Introduction.

Staphylococcus aureus is the most important type of the
genus Staphylococci with clinical importance to humans. This
bacterium has received the attention of scientists worldwide
due to its pathogenic importance and widespread [1]. It is
considered a pathogenic bacterium that causes skin diseases
such as carbuncles. Skin abscesses, as well as burn and wound
infections, as these germs possess several virulence resistant
factors such as toxins, antibiotic-resistant enzymes, and heat-
resistant proteins [2,3].

Since their discovery, antibiotics have had a significant impact
in reducing the rates of various infections, but the indiscriminate
use of antibiotics [4-6]. The treatment led to the development
of bacterial strains resistant to multiple antibiotics, and this is
considered a serious health problem [7]. The nuc gene, which
translates thermo nuclease, is usually considered as a unique
genetic plasmid for PCR-based diagnosis of S. aureus [8].
Numerous in-house PCR-based assays targeting the nuc gene
alone or in combination with the mecA gene have been described
for fast screening or identification of meticillin-susceptible S.
aureus (MSSA) and meticillin-resistant S. aureus (MRSA) [9].

Materials and Methods.

Isolation of bacteria: The isolates under study were isolated
and diagnosed dependent on the colonies cultural appearance,
the microscopic appearance of the bacterial cells structural
components, and biochemical analysis (Figure 1). The isolates
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of S.aureus bacteria showed complete hemolysis around the
colonies on the blood agar medium. However, on the selective
mannitol salt agar medium, these isolates appeared as golden
colonies. Biochemical tests, the isolates were positive for
catalase and coagulase tests [10].

Figure 1. Clarify MDR of antibiotics.

Preparation of bacterial DNA sample.

The isolation of genomic-DNA from bacteria has been
conducted based on manufacturer instructions using kit
supplied by ABIOpure (USA). The bacteria after pelleting
were resuspended in nuclease-free water contain lysozyme
solution to help cell membrane lysis. The formed suspension
mixture exposed to vertexing for homogenization and incubated
(37°C, 30 min). Samples centrifuged (13000rpm, 2min),
supernatant discarded and pellet mixed with 200ul absolute
ethanol providing aqueous environment for nucleic acid. After
vertexing, the samples uploaded to mini-column and centrifuged
(>8,000 rpm, 1min) which will retain DNA and solubilized
ruminants eluted by washing buffer to be centrifuged full speed
by cool minicentrifuge. The adhered genomic DNA was then
eluted by adding elution buffer at room temperature and gentle
centrifugation (3000 rpm, 5 min) (Figure 2).

Detection method of mecA and nuc genes using polymerase
chain reaction procedure based on thermal cycle indicated in
Table 1 and using primer designed as per Table 2. To confirm
isolation using the specified genes as indicated in Figure 3.

Results.

Six bacterial isolates identified as S. aureus were tested for
sensitivity to ten different antibiotics belonging to five different
groups (Beta-lactam, Aminoglycosides, Folate inhibitor,
Nitrofurans, and Quinolones) (Table 3).
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Figure 2. Steps of Genomic DNA purification.

(https://microbiologyclass.net/genomic-dna-isolation/)
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Figure 3. Results of the amplification of mecA and Nuc genes of
bacterial species were fractionated on 2% agarose gel electrophoresis
stained with Ethidium Bromide M: 100bp ladder marker. Lanes 1-6
resemble 88bp PCR products and 486 bp PCR products respectively.

Table 1. Clarification of PCR Program.

Steps Temperature Time M:S Cycle
Initial Denaturation 95 05:00 1
Denaturation 95 00:30

Annealing 55,60,62 00: 30 30
Extension 72 00: 30

Final extension 72 07: 00 |
Hold 10 10

Table 2. Clarification of the primer sequence of MecA and nuc genes.
PRIMER SEQUENCE PRODUCT ANNEALING

GENE  s1_3r) SIZE (PB) TEM.
AAAGAACCTCTGCT-
MECAF CAACAAGT
TGTTATTTA- 88 55
MECA R ACCCAATCATTGCT-
GTT
GGCATATGTATG-
NUCF GCAATTGTTT 486 57
NUC R ATACGCTAAGCCAC-
GTCCAT
Discussion.

The sensitivity of antibiotics was determined as per inhibition
zone of culture-sensitivity tests [11-13]. The results presented
in Table (3) and Figure (1) showed that most of the antibiotics
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used in our current study showed no effectiveness against the
bacteria used in the study, which indicates Bacteria possess
multiple antibiotic resistance genes.

Table 3. Clarify multidrug-resistant of S.aureus isolates.

=Z » = < <] <] Q z
1£g £ 5 £ £ EE 8 2 E
Sz g s =2 & = =, =, = 3 g
S B T s 3 S s 5 s = 2
® [} o = = = = o 1) E; =
2 = = 5 < 3 | S P 8 <
@ < = < E = ) -4 =2 =

=y 5 S

=
1 7R 10R 10R 1I2R 6R 6R 8R 10R 7R 8R
2 8R 17S 10R 20S 8R 10R 8R 131 10R 151
3 1I0R 141 12R 10R 6R 9R 8R 6R 141 18S
4 8R 8R B8R 8R 6R 7R 7R 6R 6R 7R
5 141 19S 10R 141 8R 8R 8R 6R 7R 10R
6 6R 121 10R 18S 8R 8R 6R 8R 7R 10R

S: Sensitive, R: Resistant, I: Intermediate

The study carried out by Garzoni et al. (2009) indicated
that 30% of S. aureus isolates were resistant to the antibiotic
Erythromycin, and 70% of S. aureus isolates were sensitive
to this antibiotic, while the same study indicated that 73%
of S. aureus bacteria isolates were sensitive to the antibiotic
vancomycin [14]. Another study by Abdel-Maksoud et al.
(2010), indicated that almost entire isolates of S. aureus bacteria
were 100% resistant to the antibiotic vancomycin [15].

A study carried out by Naz et al. (2010), indicated that
Meropinem is the most effective antibiotic against S. aureus
bacteria isolated from wound and burn infections, as 80% of
the isolates were sensitive to this antibiotic [16]. It has been
confirmed that the resistance of S. aureus bacteria to penicillin-
derived drugs does not only involve the penicillinase generation
and beta-lactamase formation, but also encompasses to the
synthesis of "penicillin-binding proteins (PBPS)" situated in the
cell membrane that is joined to the cell wall [17]. The mode of
actions of penicillins and cephalosporins involve targeting these
proteins. Targeting these proteins were challenged by bacteria
resistance since bacteria synthesize enzyme which do lyse beta-
lactam antibiotics, especially S. aureus. During this study, S.
aureus isolates were investigated for possession of the mecA
and nuc genes, using the conventional PCR technique.

The results showed that all bacterial isolates under study
possessed the mecA gene, but in contrast, the results showed
the presence of the NUC gene in isolates No. 1 and No. 4 only
as in Figure 2. Tariq et al. (2023) explained that the reason why
S. aureus bacteria are resistant to most antibiotics is that they
possess resistance genes such as the mecA gene [18].

Conclusion.

The present study concluded that different classes of antibiotic
have shown resistance when tested on staphylococcus isolates;
these included Beta-lactam, Aminoglycosides, Folate inhibitors,
Nitrofurans, Quinolones.
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