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Abstract

Aims: The study aims to estimate the carriage of Staphylococci spp on nares and hands
among dental staff and their antibiotic resistance pattern. Materials and Methods: 100
samples were collected from the nose and hands of dental workers (dentists and assistants)
in the teaching hospital of the College of Dentistry, University of Mosul from the period
17th Dec. 2020 to 9th Feb.2021. The isolates were diagnosed based on phenotypic traits,
microscopy, biochemical test, and the use of the vitek — 2compact device to confirm the
species, 66 isolates showed that they were able to ferment mannitol, 32 isolates from the
hands, and 34 isolates from the nose while the other isolates showed an inability to ferment
mannitol sugar. All Staphylococcus isolates were Gram-positive, catalase 100%,
coagulase (18.75%) for hand isolates, and (52.9%) for nosal isolates. Using the vitek 2-
compact (40) isolates of fermented mannitol were diagnosed and the results were as
follows (20) isolates Staph.aureus 14; (70%) from nose and 6(30%) from hand, 5 isolates
of Staph. lugdunensis ;4 (80%) from nose ,1 (20%) from hand .4 isolates Staph.
Saprophyticus; 2 (50%) from nose, 2(50%) from hand,2 isolates of Staph. hominis; (100%)
from hand,3 isolates of Staph. warneri 2;(66.67%) from nose, 1(33.33%) from hand and
one isolate of Staph.sciuri 1,(100) from hand and one isolate of Leuconostoc
mesenteroides from hand, four isolates the device couldn't diagnose. The sensitivity of the
different isolates to oxacillin was determined with minimum inhibitory concentration
(MIC) using vitek2-compact device as oxacillin indicates methicillin in the device. The
isolates differed in their resistance to the antibiotic oxacillin where the highest resistance
was the percentage to each of Staph.lugdunensis and Staph.sciuri the resistance rate
reached 100% followed by Staph.aureus were the resistance rate reached 80% then
Staph.warneri 66.67% , Staph.hominis 50% and Staph. Saprophyticus 25% . The
sensitivity of different isolates to antibiotics was determined by using Kirby —Bauer
method using seven types of antibiotics Staphylococcus isolates showed resistance to both
oxacillin and methicillin at percentage 100% except for Staph. Saprophyticus where the
resistance was 50%.
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INTROCUTION

Staphylococcus spp. is member of
family Micrococcaceae appear as Gram-
positive cocci arranged singly, in pairs, in
short chains or cluster [1] . Staphylococcus
aureus is the most common microorganism
which can cause opportunistic infections
and hospital-acquired infections [2], it is a
major cause of different infections that
range from superficial skin( hair follicle
abscesses ) to deep tissue infection and
systemic infections [3], also causes severe
disease such as bacterial endocarditis, toxic
shock syndrome, scalded skin syndrome
and osteomyelitis [4]. Infections caused by
these bacteria are more difficult to treat
with common standard antibiotics, so they
have potential risks for human health. The
methicillin-resistant
(MRSA) in

hospitals in different parts of the world is

prevalence of
Staphylococcus — aureus
diverse ranging between 2- 70%, 20% on
average [5]. Methicillin—resistant S.
aureus is considered a leading global
concern in the health sector, and more
recently in the community [6]. MRSA has
been resistant to beta-lactam antibiotics
including

Penicillin, methicillin,

amoxicillin, ampicillin oxacillin,

[71,

gene

cephalosporin.  etc. also acquired
(mecA) [8]

carried on DNA fragment known as the

methicillin-resistant

Staphylococcal cassette mec ( SCCmec ),
which encodes the pencillin binding protein
-2a (PBP-2a) that inhibits the action of B-
lactam antibiotics[6], so PBP2 continues in

cell wall synthesis even in the presence of
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high concentration of - lactam antibiotics;
also MRSA produce a - lactamase enzyme
which damage the functional perfection of
B- lactam antibiotics by spliting the p-
lactam ring of pencillin  molecules [9]
which  enable them to cause particular
clinical syndroms [10]. In addition to their
antibacterial resistance, MRSA strains are
able to produce biofilm: a dynamic and
complex multi-layer cellular matrix which
is considered to be a major virulence factor
[11], the

eradication of Staphylococcal infection in

once biofilm was formed,

patient become very difficult, in addition,
biofilm promotes the horizontal spread of
antibiotic-resistant determinants [12]. The
source of MRSA infection in dental clinics
could be infected or colonized patients,
dentists and environmental surfaces, air and
water syringes, dental chair, pushbuttons,
light handles [13]. Resistance of S.aureus
to antimicrobial agents can take place by
the

emergence of multi-drug resistance may

intrinsic or acquired resistance,
indicate the presence of efflux pumps
which contributes to the antimicrobial
resistance of many bacteria [14]. The study
aims to estimate the carriage of
Staphylococci spp on nares and hands
among dental staff and their antibiotic
resistance pattern.
MATERIALS AND METHODS

1- Sample collection:

Samples include swabs from noses
and hands of the dental workers (dentists

and assistants) in the dental teaching
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hospital — University of Mosul, samples
were collected for the period of 17" Dec.
2020 to 9" Feb. 2021 by using a sterile
cotton swab; 200 samples were collected
(100f rom nose) and (100 from hands) ,
transferred to the laboratory inside vial
contains Nutrient broth [8] [15]. From
(n=100) dental staff (dentists = 96, and
assistants = 4);they were ( males 61 ;
female 39), their ages ranged between(17-
50) years ;100 swabs from nose and 100

swabs from hands were taken.

2- ldentification of Staphylococci:
The
immediately after

cultured
the

purposes of diagnosis on mannitol salt agar,

samples  were

collection for

then incubated in aerobic conditions at
37C° for 24 hours until bacterial colonies
appear and the isolated colonies were
diagnosed on

routinely  depending

phenotypic  traits and  microscopic
examination and biochemical tests [16] and
automated identification by VITEKS 2

compact system (BioMerieux, France) [5].

Antibiotic susceptibility pattern
Antibiotic susceptibility testing of
isolates

bacterial diagnosed as

by
laboratory methods and Vitek compact

Staphylococcus  aureus routine
system includes seven antibiotic disc ( Bio
analyses , Turkey ) ; namely ( Penicillin G
10mcg, Methicillin 10mcg, Oxacillin 5mcg
, Ciprofloxacin 10mcg , Rifampicin mcg ,
Vancomycin 30 mcg , Erythromycin 10

mcg )according to Kirby —Bauer method ;
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Muller —Hinton (MH) agar used, the plates
were inoculated by 1 ml of bacterial
suspension ,incubated for 18-24 hours at
37C%and was inoculated to a turbidity of
0.5 McFarland which correspond to 108
organism/ml ; the diameters of all zones
of inhibition were measured by millimeter
and the data compared with a standard
zone of growth inhibition a according to
Clinical and Laboratory Standards Institute
(CLSI) [10] [17] ; and by VITEKS 2
compact system (BioMerieux, France)
using the card type AST-P592 including:
Cefoxitin, Oxacillin,
Methicillin,

Moxifloxacin,

Benzylpenicillin,
Gentamicin, Ciprofloxacin,
Clindamycin ,
linezolid,

Erythromycin,  clindamycin,

Teicoplanin, Vancomycin, Tetracyclin,
Tigecyclin, Fusidic acid , Rifampicin and

Trimethoprim .

RESULTS AND DISCUSSION

All Staphylococcus isolates were
Gram positive cocci arranged in cluster,
the samples also grow on mannitol salt agar
showing mannitol fermenter colonies ( 66
of the samples ), others (113) grow without
fermenting mannitol ; all the isolates
catalyze H,O- giving + ve result of catalase
test, and (71.65%) of the isolates were
coagulase-positive;as shown in table (1) [8]
identify S.aureus isolated from the different
sites of the body (wound, blood, tracheas,
ear, lungs, nostrils, skin and throats)

depending on colony  morphology,

mannitol salt agar, Gram staining and

different biochemical tests (catalase,
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coagulase and mannitol fermentation test) .
Alkhafaji identified S.aureus by growth on
mannitol salt agar aerobically, changing the
color of the medium from pink to yellow
due to fermenting mannitol sugar [16] and

microscopic examination of S.aureus
showing that gram-positive globular cell
with pairs or quadric or in the form of
bunches of grapes .

Table (1): phenotypic identification of Staphylococcal isolates:

s Ié’itrf,'en Growth  No growth f';/lr?rr]]:rig:r Mﬁlr;?]'_tm Gram  Catalas Coagula
rl?umber on MSA  on MSA s fermenters stain e test se test
+ Ve cocci +ve 0
Hand (100) 86 14 32 54 clusters 100% 18.75%
+vecocci  +ve 0
Nose (100) 93 7 34 59 clusters 100% 52.9%
200 179 21 66 113

Using the automated method of
identification; all the Staphylococci which

ferment mannitol re-identified by the vitek

2 compact device; using the GP: for ID
(identify) and 592 kits for AST
(Antimicrobial sensitivity test), the results

are shown in table (2).

Table (2): Diagnosis of the Staphylococcal isolates by VITEK 2 compact device:

No. of

Bacterial Isolates . Nose % Hand %
isolates

Staph.aureus 20 14 70% 6 30%
Staph.lugdunensis 5 4 80% 1 20%
Staph. Saprophyticus 4 2 50% 2 50%
Staph.hominis 2 _ _ 2 100%
Staph.warneri 3 2 66.67% 1 33.33%
Staph.sciuri 1 _ _ 1 100%
Leuconostpc 1 1 100%
mesenteroides - -
Total of isolates 36 22 14

In the present study (40) isolates
were chosen to identify by vitek 2 compact
system 20 (s.aureus ) ; 14 (70%) from nose
and 6 (30%) from hand as shown in table
(3) while Staph. lugdunensis 5 ; 4 (80%)
from nose and 1 ( 20%) from hand, Staph.
Saprophyticus 4 ; 2 (50%) from the nose
and 2 (50%) from hand while
Staph.hominis 2 (100%) from hand only ;
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Staph.warneri 3; 2(66.67%) from nose and
1( 33.33%) from hand , Staph.sciuri 1
(100%) from hand , Leuconostoc
mesenteroides 1; 100% from hand while 4
isolates the device couldn’t identify them
s.aureus represent higher percentage from
the isolates .In one of local studies [18] 38.1
% of the isolates were Staphylococcus spp

; (43.75% ) of them were S.epidermis and
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18.7% S.hominis, 18.7%, S. haemolyticus
with percentage (18.7%) S.aureus isolates
with percentage (5%) and S. warrneri with
percentage (6.25%) . S.aureus is one of the
major pathogens causing serious infections
both in the hospital setting and in a
community this pathogen is characterized
by rapid acquisition of resistance to
antibiotics the methicillin-resistant
S.aureus (MRSA) emerged first in hospital
setting and then spread to the community
(CA-MRSA) [19]. MRSA are mostly
spread via transiently contaminated hands
of health but

contaminated surface and objects may play

care  professionals

a minor role in  MRSA transmission
[20].The percentage 20 and 23% numbers
reported in other studies on s.aureus
isolated from environmental surfaces |,
hands , anterior nares and nasal swab in
dental health care facilities [21],another
study show that staphylococci were the
most prevalent bacteria in nature as there on
human skin , mucus membrane, respiratory
tract [22]. Another study showed that
S.aureus is present in the nose and throat
with the same percentage [23].

On studying the antibiotic sensitivity of the
isolates, they show resistance to oxacillin;

as in table (3)

Table 3 - sensitivity of Staphylococcal isolates to oxacillin using minimum inhibitory

concentration (MIC) using Vitek-2

according to the instruction of the company
[24]. The result agreed with [10] they found
that 89.58% of
oxacillin resistant; other studies showed
that70%
methicillin ( MRSA) and 62.7% were
resistant to oxacillin [3] while [25] showed
high

s.aureus isolates were

of s.aureus were resistant to

resistance of s.aureus against
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test using Kirby —Bauer method were
explained in table (4) shows that all the
Staphylococcal species isolated in this
study were resistant to methicillin and
100% for S.

Saprophyticus resistance to oxacillin at

oxacillin  at except

50% only. A study confirmed that S.aureus

was resistant to all beta-lactam antibiotics

Bacteria Number Sensitive (S) Intermediate (1) Resistance (R )
Numbers Percentage MIC NumbersPercentage MIC Numbers Percentage MIC
Staph.aureus 20 4 20% <=0.25 - - - 16 80% >=4
Staph. 5 : : : : : - s 100%  >=05
lugdunensis
Staph. 4 3 5% 05 . . -1 25%  >=4
Saprophyticus
Staph.hominis 2 1 50% 0.5 - - - 1 50% >=4
Staph.warneri 3 1 33.33% <=0.25 - - - 2 66.67% >=4
Staph.sciuri 1 - - - - - - 1 100%  <=0.25
The oxacillin was used as an methicillin ( 93.4%) and oxacillin (100%) .
indicator of  methicillin  resistance The results of the antibiotic susceptibility
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[24], it was also resistant to oxacillin. (94.28%) and cefoxitin ( 94.28%) ) [8].
Another study showed that 35 S.aureus Another  study confirm that the
clinical isolates were highly resistant to transconjugants of s.aureus were resistant
beta-lactam  antibiotics viz  oxacillin to oxacillin [26].

Table 4- Result of sensitivity testing of samples using Kirby —Bauer method.

Penglllln Methicillin| Ciprofloxacin | Rifampicin| Vancomycin | Erthromycin| Oxacillin
P- 10 ME-10 CIP-10 RA-5 VA-30 E-10 OX-5
S 12 0 5 7 2 1 0
60% 0% 25% 35% 10% 5% 0%
S.aureus | 0 0 3 2 1 6 0
n=20 0% 0% 15% 10% 5% 30% 0%
R 8 20 12 11 17 13 20
40% 100% 60% 55% 85% 65% 100%
s 2 0 1 0 0 2 0
40% 0% 20% 0% 0% 40% 0%
Staph.lugdunensis | 0 0 2 0 2 0 0
n=>5 0% 0% 40% 0% 40% 0% 0%
R 3 5 2 5 3 3 5
60% 100% 40% 100% 60% 60% 100%
S 1 0 0 0 0 2 2
25% 0% 0% 0% 0% 50% 50%
Staph.
Saprophyticus | | 0 0 2 L 2 L 0
n=a 0% 0% 50% 25% 50% 25% 0%
R 3 4 2 3 2 1 2
75% 100% 50% 75% 50% 25% 50%
S 1 0 0 0 0 0 0
50% 0% 0% 0% 0% 0% 0%
Staph.hominis | 0 0 0 0 2 0 0
n=2 0% 0% 0% 0% 100% 0% 0%
R 1 2 2 2 0 2 2
50% 100% 100% 100% 0% 100% 100%
S 0 0 0 1 0 0 0
0% 0% 0% 33.33% 0% 0% 0%
Staph.warneri | 1 0 1 0 0 0 0
n=3 33.33% 0% 33.33% 0% 0% 0% 0%
R 2 3 2 2 3 3 3
66.66% 100% 66.66% 66.66% 100% 100% 100%
s 0 0 0 0 0 0 0
0% 0% 0% 0% 0% 0% 0%
Staph.sciuri | 0 0 0 0 0 0 0
n=1 0% 0% 0% 0% 0% 0% 0%
R 1 1 1 1 1 1 1
100% 100% 100% 100 100% 100% 100%
CONCLUSION other bacteria, especially in nose samples.
in conclusion Staph. Aureus is the An obvious level of resistance was
most isolated bacteria in our samples than exhibited against § — lactam antibiotics. the
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higher resistance was against oxacillin and different clinical specimens and their

methicillin.

antibiotic resistance profile,” Annals

of tropical medicine and public
REFERNCES health,2020;23(12).

JAGrace, B.O. Olayinka, JA. 6. N.A. Rasheed, and N.R. Hussein,
Onaolapo, and S.K. Obaro, "Methicillin-resistant Staphylococcus
"Staphylococcus aureus and coagulase aureus carriage rate and molecular
— negative  Staphylococci in characterization of the staphylococcal
bacteremia  the  epidemiology cassette chromosome mec among
predisposing  factors , pathogenicity Syrian refugees in Irag," International
and antimicrobial resistance,” Clinical Journal of infection diseases, 2020:91
microbiology, 2019;8(2). pp. 218-222.
A.H. Azmi, S. A. Adnan, and N.A. 7. AAY. AL- Akwa , A.Q. Zabara,
Malik,, ~ “The  prevalence  of H.A.AL-Shamahy, M.AAL-labani,
Staphylococcus aureus in oral cavity KM.AL-Ghaffari . AM. AL-
of healthy adults in Malaysia,” Sanis Mortada, A.M.AL- Haddad, and A.M.
Malaysiana,2020;49(3) pp. pp. 583- AL-Sharani , "Prevalence  of
591. Staphylococcus aureus in dental
N.N. Omar and R.K. Mohammed, "A infections and the occurrence of
molecular study of toxic shock MRSA in isolates," Universal Journal
syndrome toxin gene (tsst-1 ) in B- of pharmaceutical research,2020;5(2)
lactam  resistant  Staphylococcus pp. 23-27.
aureus clinical isolates," lraqi Journal 8. R.S.Naorem. P. Urban, G. Goswami,
of Science,2021,62(3) pp. 825-837 and C.Fekete, "Characterization of
H. Li, P.S.Andersen, M. Stegger, R.N. methicillin — resistant Staphylococcus
Sieber, H.N. Staubrand, A. Dalsgaard, aureus through genomics approach,” 3
and JJ. Leisner, "Antimicrobial Bioetch, 2020:10.
resistance and virulence gene profiles 9. 7S. Azizz and MA. Hassan,
of Methicillin-Resistant and- "Phenotypic and molecular study of
Susceptible Staphylococcus aureus mecA gene in MRSA isolated from
From Food Products in Denmark,” clinical cases in Misan province /
Frontiers in microbiology, 2019;10. Irag,” Indian Journal of Public Health
B.Q.H.ALSaadi, S. Mohaisen, Z.T., Research and Developmen,
Kazaal, and Z.N. Abdulla, "Study the 2019:10(2).
prevalence of mec A gene in 10. F.B. Sultan and S.A. AL Meani,
methicillin resistance Staphylococcus "Prevalence of Staphylococcus aureus
aureus (MRSA) isolated from

147

toxins genes in clinical and food



11.

12.

13.

14.

15.

Al-Rafidain Dental Journal, Vol. 23, Issue No.1, 2023 (140-149)

isolates in Irag,” Journal of

Pharmaceutical Sciences and
Research,2019;11(2) pp. 636-642.

K.Azmi, W. Qrei, and Z. Abdeen,
"Screening  of

genes encoding

adhesion  factors and  biofilm

production in methicillin resistant

strains of Staphylococcus aureus
isolated from Palestinian patients,"
BMC Genomics, 2019; 2( 578).

AM. Fayad , "The prevalence of
serine-aspartate dipeptide-repeat
region (sdr C and E) putative virulence
gene among local isolates of
Staphylococcus aureus from different
AM. Fayad ,” The

prevalence  of  serine-aspartate

sources,"

dipeptide-repeat region (sdr C and E)
putThi-Qar Medical
(TQMJ),2018;16(2).

N. N. Raj, E.D. N. Chaithanya, E.D.,
Chincholi, K.N.

"Prevalence of nasal

Journal

and ,Hema,
carriers  of
methicillin — resistant Staphylococcus
aureus among dental students :An in

vivo study,” Journal of Oral and

Maxillofacial Pathology,2017; 33
(94)pp. 180-242.
A.A.Baiomy, G.H.Shaker and

H.A.Abbas, "Sensitizing multi drug

resistant ~ Staphylococcus  aureus

isolated from surgical site infections to

antimicrobials by efflux pump
inhibitors,” African Health Science,
2020; 20(4).

B.AA.  AlLkhafaji, "Molecular

characterization of virulence factors in

148

16.

17.

19.

20.

methicillin — resistant Staphylococcus
aureus (MRSA) isolated from two
hospitals in Basrah city," thesis
University of Basrah .
medicine, 2020.

AN. AL-khafaji,

Identification of methicillin resistance

collage of

"Isolation and
Staphylococcus aureus and detection
their ability to the production of
virulence  factors,” Journal of
University of Babylon for Pure and
Applied Sciences,2018; 26 (8).
"Clinical and Laboratory Standards
Institute.Performance standards for
antimicrobial susceptibility testing,"
31th ed.CLSI
M100S.Wayne,PA.ISBN.,2021;
98-1009.
L slo iy Al
Ay Juby) aie Ladl Gl o jal
2019 . suedl 0ol AdSc dlary dadls iiale
S.D.Gregorio, S.
Fernandez, G. Posse, M.,Mollerach,

supplement
pp.

Bea e og gl

M. Herrera,

and J.Diconza, "In vitro selection of
mutants

with

Staphylococcus  aureus

resistant to  tigecycline

intermediate susceptibility to

vancomycin,” Annals of Clinical
Microbiology and Antimicr
Microbiology and

Antimicrobials,2016; 15(15) . 15,

A.F. Widmer, M.
Dangel, A. Filippi, R. Frei, and J.
"Methicillin -

Staphylococcus

M.  Zimmerli,

resistant
(MRSA)

among dental patients: a problem for

Meyer,
aureus
control in

infection dentistry,"

18



21.

22.

23.

Al-Rafidain Dental Journal, Vol. 23, Issue No.1, 2023 (140-149)

Clin.Oral.Invest,2009; 13. pp. 369-
373

AU. Garcia, G.L. Panigua, E.M.
Perez, J.B. Martinez, A.H. Partida, J.
R.Quezada, F.

Paniagua, and S. Vaca, "Frequency

Garzon, J. Alanis,

and expression of genes involved in
adhesion and biofilm formation in
Staphylococcus aureus strains isolated
from periodontal lesion,"” Jornal of
Microbiology and
Infection,2019; 10.

A.Y Khadem, A.A. Farhan, and K.E.

Ateea,

Immunity

"Genetic study of
Staphylococcus aureus isolates from
different  environmental  source,”
Diyala Journal of Medicine, 2018;
15(1).

B.C.Young, AA. Votintseva,
D.Foster, H. Godwin,and R.R. Miller,
L.W. Anson, AS. Walker,
T.E.A.APeto, D.W.Crook, and K.
"Multi —

Knox, site and nasal

swabbing for carriage of
Staphylococcus aureus what does a
signle nose swab predict,” Journal of
Hospital Infection,2017;96.pp. 232-

237

149

24,

25.

26.

M.K. Soliman, R. Abozahraand A.Y.,
Gaafar , A.M. Younes, and N.A Affr,
"Determination of mecA expression
and other resistance mechanisms in
methicillin — resistant Staphylococcus

aureus isolated from oreochromis

niloticus (Nile tilapia), African
Journal of Microbiology Research
,2016; 10(14) pp. 481-485.

R.M. Salih, S.N. Rafig, and P.A.
Hamad,

"Vancomycin  resistance

among methicillin resistant
Staphylococcus aureus isolated from
clinical samples in Erbil city, Iraq,"
Kirkuk for
Scienctific studies,2017;12(2) pp. 108-
120.

A A. Bitrus, Z. Zunita, S.K. Bejo, S.

Othman, and N.A.Nadzir, "In vitro

university  Journal

transfer of methicillin  resstance
determinants mec A from methicillin
resistant  Staphylococcus
(MRSA) to methicillin susceptible
(MSSA),"

BMC Microbiology,2017; 17(83).

aureus

Staphylococcus — aureus



