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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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: The results of the 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 

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 200μl 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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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 

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.

N
o isolates 

(n=6)

A
m

oxiclav

M
eropenem

E
rythrom

ycin

V
ancom

ycin

M
ethoprim

ceftriaxone

cefixim
e

C
iprofloxacin

N
itrofurantoin

R
ifam

picin

1 7 R 10 R 10 R 12 R 6 R 6 R 8 R 10 R 7 R 8 R
2 8 R 17 S 10 R 20 S 8 R 10 R 8 R 13 I 10 R 15 I
3 10 R 14 I 12 R 10 R 6 R 9 R 8 R 6 R 14 I 18 S
4 8 R 8 R 8 R 8 R 6 R 7 R 7 R 6 R 6 R 7 R
5 14 I 19 S 10 R 14 I 8 R 8 R 8 R 6 R 7 R 10 R
6 6 R 12 I 10 R 18 S 8 R 8 R 6 R 8 R 7 R 10 R
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.

REFERENCES
1. Presterl E, Diab-El Schahawi M, Lusignani LS, et al. Basics 
of Medical Microbiology. Basic Microbiology and Infection 
Control for Midwives. 2019:59-66.

Figure 2. Steps of Genomic DNA purification.
 (https://microbiologyclass.net/genomic-dna-isolation/)

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.

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

30Annealing 55,60,62 00: 30
Extension 72 00: 30
Final extension 72 07: 00 1Hold 10 10

Table 1. Clarification of PCR Program.

GENE PRIMER SEQUENCE 
(5′–3′)

PRODUCT 
SIZE (PB)

ANNEALING 
TEM.

MECA F AAAGAACCTCTGCT-
CAACAAGT

88 55
MECA R

TGTTATTTA-
ACCCAATCATTGCT-
GTT

NUC F GGCATATGTATG-
GCAATTGTTT 486 57

NUC R ATACGCTAAGCCAC-
GTCCAT

Table 2. Clarification of the primer sequence of MecA and nuc genes.



54

2. Yu SB, Choi YR, Nam SH. Growth inhibitory effect of 
Houttuynia cordata extract on streptococcus mutans. Georgian 
Medical News. 2024;346:6-9.
3. Yazan IH, Al Sultan SASH. Association of coronary 
atherosclerosis with stutzerimonas stutzeri strains (HaSa 1, 
2, 3, and 4) of biofilm forming bacteria. Medicinski časopis. 
2023;57:47-52. 
4. Choi YR, Yu SB, Nam SH. Antibacterial effect of Crataegus 
pinnatifida extract against Entrococcus faecalis a root canal 
disease-causing bacteria. Georgian Medical News. 2024;347:6-
10.
5. Mustafa EA, Al Rawi AM. Molecular investigation of 
enterococcal surface protein (esp) gene of Enterococcus 
faecalis isolated from endodontic patients. Medicinski časopis. 
2023;57:141-146.
6. Salih MM, Al Rawi AM. Morphological and molecular 
identification of a new local strain of Eikenella corrodens isolated 
from chronic periodontitis. Medicinski časopis. 2023;57:91-97.
7. Al-Zidan RN, Mahmood SM, Younus ZM. The antibiotic 
susceptibility patterns of uropathogens among adults with 
recurrent urinary tract infection in Mosul, Iraq. Pharmakeftiki. 
2024;36.
8. Belbase A, Pant ND, Nepal K, et al. Antibiotic resistance and 
biofilm production among the strains of Staphylococcus aureus 
isolated from pus/wound swab samples in a tertiary care hospital 
in Nepal. Annals of clinical microbiology and antimicrobials. 
2017;16:1-5.
9. Hoegh SV, Skov MN, Boye K, et al. Variations in the 
Staphylococcus aureus-specific nuc gene can potentially lead 
to misidentification of meticillin-susceptible and-resistant S. 
aureus. Journal of medical microbiology. 2014;63:1020-1022.

10. Khalid I, Nayyef NS, Merkhan MM. A Taxonomic Study 
comparing the two types of Medicinal Leeches available in Iraq. 
Research Journal of Pharmacy and Technology. 2022;15:1119-
22.
11. Wayne PA. Clinical and laboratory standards institute. 
Performance standards for antimicrobial susceptibility testing.
12. Shchur NV, Stepanskyi DO, Shuliak SV, et al. Phenotypic 
patterns of antimicrobial resistance in Campylobacter spp. in 
Ukraine. Regulatory Mechanisms in Biosystems. 2024;15:635-
641.
13. Yaseen HS, Thweni QN, Jassim ZM. Features of Proteus 
mirabilis clinical isolates and genetic relations inside the group. 
Regulatory Mechanisms in Biosystems. 2024;15:605-609.
14. Garzoni C, Kelley WL. Staphylococcus aureus: new 
evidence for intracellular persistence. Trends in microbiology. 
2009;17:59-65.
15. Abdel-Maksoud M, El-Shokry M, Ismail G, et al. Methicillin‐
Resistant Staphylococcus aureus Recovered from Healthcare‐
and Community‐Associated Infections in Egypt. International 
journal of bacteriology. 2016;2016:5751785.
16. Naz S, Jabeen S, Ilyas S, et al. Antibacterial activity of 
Curcuma longa varieties against different strains of bacteria. 
Pak J Bot. 2010;42:455-62.
17. Fuda C, Suvorov M, Vakulenko SB, et al. The basis for 
resistance to β-lactam antibiotics by penicillin-binding protein 
2a of methicillin-resistant Staphylococcus aureus. Journal of 
Biological Chemistry. 2004;279:40802-6.
18. Tariq N, Rahman SU, Javed MT, et al. Antibiotic 
resistance and molecular detection of nuc and mecA genes of 
Staphylococcus aureus isolated from mastitic milk. Agricultural 
Sciences Journal. 2023;5:17-24.


	Title

