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ABSTRACT

Objective: Today, cosmetics sector is one of the thousands of sectors that are inspected within the scope
of protection of people's health, preventive health measures, investments made for health rather than illness,
and projects made in the name of raising awareness of people without getting sick. Cosmetics need to be
produced and maintained in healthy conditions to minimize unwanted effects. The aim of this study is to evaluate
the aerobic bacterial contamination of used cosmetic products and the resistance profile (carbapenem and
extended-spectrum beta-lactamase) of isolated bacteria.

Material and Method: Five hundred samples were made from used cosmetic products. Microbiological
evaluation was performed using culture, biochemical tests, Vitek 2 and polymerase chain reaction (PCR) from
the samples.

Result and Discussion: In this study, used cosmetic products were collected from 500 cosmetic users. A
total of 101 (20.2%) bacteria were isolated from used cosmetic products (n = 500). As a result of identification
performed on Vitek 2 device, S. epidermidis (47, 46.5%), S. hominis (17, 16.8%), S. aureus (6, 5.9%), E. coli
(16, 15.8%), K. pneumoniae (11, 10.9%) and P. aeruginosa (4, 4.1%). Result of phenotypic antibiotic resistance
evaluation revealed that 1 isolate was methicillin-resistant S. aureus (MRSA) and it was mecA gene positive. It
was determined that the isolated 10 gram negative bacteria showed a profile of carbapenem and extended-
spectrum beta-lactamase resistance. Only three K. pneumoniae strains were found to carry the blaoxa-ss gene
in these isolates. In this study, it was concluded that the cosmetic products may cause serious infections
associated with poor personal hygiene, prolonged use, and the bacterial contamination rate of the environment.
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Amag: Giintimiizde insanlarin sagligint koruma, koruyucu saghk tedbirleri, hastaliga degil sagliga yonelik
yapilan yatirimlar ve kisiyi hastalanmadan bilinglendirme adina yapilan projeler kapsaminda denetlenen
binlerce sektorden biri de kozmetik sektoriidiir. Kozmetiklerin istenmeyen etkilerini en aza indirmek igin saglikli
kosullarda iiretilip korunmasi gerekmektedir. Bu ¢alismanin amaci, kullanilan kozmetik iiriinlerin aerobik
bakteriyel kontaminasyonunu ve izole edilen bakterilerin direng profilini (karbapenem ve genisletilmis
spektrumlu beta-laktamaz) degerlendirmektir.

Gerec ve Yontem: Kullanilmis kozmetik iiriinlerden bes yiiz 6rnekleme yapildi. Orneklerden kiiltiir,
biyokimyasal testler, Vitek 2 ve polimeraz zincir reaksiyonu (PCR) kullanilarak mikrobiyolojik degerlendirme
yapild.

Sonu¢ ve Tartisma: Bu calismada, 500 kozmetik tiriin kullanicisindan, kullanilmis kozmetik tirtinler
toplandi. Kullanilmis kozmetik iiriinlerden (n=500) toplamda 101 (%20,2) bakteri izolasyonu yapildi. Vitek 2
cihazinda gerceklestirilen identifikason sonucunda izolatlarin sirasiyla S. epidermidis (47, %46,5), S. hominis
(17, %16,8), S. aureus (6, %5,9), E. coli (16, %15,8), K. pneumoniae (11, %10,9) ve P. aeruginosa (4, %4,1)
oldugu belirlendi. Fenotipik antibiyotik direncinin degerlendirmesi sonucunda 1 izolatin metisilin direngli S.
aureus (MRSA) ve mecA geni pozitif oldugu goriildii. Izole edilen 10 gram negatif bakterinin karbapenem ve
genislemig-spektrumlu B-laktamaz direnci profili gésterdigi belirlendi. Bu izolatlarda sadece ii¢ K. pneumoniae
susunun blaOXA-48 geni tasidigi belirlendi. Bu ¢calismada, kozmetik tiriin kullanmiminda kétii kisisel hijyen, uzun
kullanimi zaman, and ortamin bakteriyel kontaminasyon orani ile iliskili ciddi infeksiyonlara maruz
kalinabilecegi sonucuna varildi.

Anahtar Kelimeler: Kontaminasyon, kozmetik zirzin, mikrobiyoloji

INTRODUCTION

The term ‘cosmetics’ has been derived from the Greek word “kosmetikos,” which means skilled
in adornment or arrangement in Greek. From past to present, having a beautiful and well-groomed
appearance has always been important. Although the sense of beauty varies by the current age and
conditions, the use of cosmetic products has always been found the basis of beauty at every age [1]. The
very first findings on the use of cosmetics have been found in Egypt. The bowls found in the graves that
were found and examined in Egypt during the archeological diggings and cream containers that are still
fragrant for years indicate that cosmetics have still been widely used for centuries. It is known that these
products, which are used for beauty, are obtained from nice-smelling plants, seeds, and oils, and mainly
clergymen prepared them in the past [2].

The Europe Cosmetics Directive ensures that cosmetics are produced to high standards to ensure
the safety of consumers. Testing should be carried out to assess the physical and chemical properties
and stability of the product, and to find out its microbiological and toxicological results as well [3].
Today, new technologies and systems are being developed in the cosmetic products packaging industry
to prevent microbial contamination. However, even if these products are packaged perfectly,
contamination can occur for various reasons. Products are exposed to contamination during production,
storage, transportation, sales, and service operations. The most microbial contamination occurs in raw
materials such as natural substances, carbohydrates, alcohol, glycoside, oil, and protein [4].

The risk of infection that may occur in an eye increases with the contamination of eye cosmetic

products used in daily life. Contamination by microorganisms can occur usually in the products that
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highly contact with the eyes during their usages such as contact lenses, cleaning solutions, or soft lenses.
Serious infections can be seen in the inner and outer lid of the eye after the use of contaminated eyeliners.
It was detected that the contamination occurs especially with gram-negative bacteria [5]. Pseudomonas
aeruginosa, which may cause serious infections, can be detected in eye products, especially in eye
shadows and mascaras [6]. Although mouthwashes and toothpaste contain antimicrobial preservatives,
they are still subject to significant amounts of bacterial and fungal contamination. P. aeruginosa,
Staphylococcus aureus, and Candida spp. often perform contamination. It was detected that toothpaste
is more frequently contaminated than mouthwashes [7]. Highly contaminated products that are used for
skincare may cause skin infection or allergic reactions in users. P. aeruginosa, which is infected from
creams, lotions, cellulose bandages, and plaster bandages, may cause serious infections [5]. Shampoos
are susceptible to the growth of gram-negative bacteria because of the amount of water they contain. No
defect occurs because of contamination, however, changes such as bad smell, different color formation,
foaming, and thin layer formation can be observed in products [8]. Shampoos are most contaminated
with Enterobacterales and Pseudomonas species [9].

This study aimed to investigate the contamination risk of aerobic bacteria in cosmetic products
used by people living in the Van region of Turkey, to evaluate phenotypically and genotypically the
antibiotic resistance they have, and to determine their effects on public health.

MATERIAL AND METHOD
Isolation and Identification of Bacteria, and Antibiogram Test

Used cosmetic products were collected from 500 cosmetic product users in the Van region of
Turkey. The cosmetic products were divided into groups regarding their durations of use (Table 1). The
sampling method was determined according to whether the products were liquid, semi-solid, and solid.
1 mL samples of liquid products and 1gr samples of semi-solid and solid products were collected in this
way, sampling was completed. The samples were inoculated into the medium containing 8.5 mL of pre-
prepared Brain Heart infusion Broth (BHI, Oxoid, UK) and 0.5 mL of Tween 80. The bottles in which
growth was detected were inoculated into 5% sheep-blooded agar base (Acumedia, USA), McConkey
Agar (Oxoid, UK), and Eosin Methylene Blue agar (EMB, Oxoid, UK). The cultures were left for
incubation at 37 °C for 72 hours. The colony morphology of the cultures was evaluated. Their
biochemical tests such as the Catalase test, Oxidase test, and Gram staining were carried out. Vitek 2
Compact (Biomerieux, USA) system was used for the identification of the bacteria and antibiogram test
[10]. Screening of cefoxitin, benzylpenicillin, ampicillin, oxacillin, gentamicin, ciprofloxacin,
levofloxacin, moxifloxacin, inducible clindamycin resistance, erythromycin, clindamycin, quinupristin/
dalfopristin, linezolid, vancomycin, tetracycline, tigecycline, nitrofurantoin, rifampin, trimethoprim/

sulfamethoxazole was used for phenotypically antibiotic susceptibility analysis and evaluation was
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made according to minimal inhibitory concentration (MIC, png/mL) value [11]. The identified bacteria
were stored at -20 °C.

Table 1. Used cosmetic products and their distribution by the duration of use.

Used Cosmetic Duration of Use of Cosmetic Products
Products 3 Months 6 Months 9 Months 12 Months
Hand and Face Cream 18 7 9 3
Sunscreen 21 13 8 4
Toothpaste 9 7 4 2
Hand and Body Lotion 11 14 8 8
Tonics 17 8 4 4
Masks 14 10 6 6
Serums 5 7 9 7
Body Oils 17 12 7 14
Hair Products 8 5 6 3
Lipsticks 21 12 11 9
Mascaras 7 7 8 2
Cleansing Gels 13 11 7 16
Foundations 19 9 6 4
Makeup Pencils 8 6 8 1

Bacterial DNA Extraction and Amplification

Bacterial DNA extraction was performed at the Pharmaceutical Microbiology Laboratory of the
Faculty of Pharmacy, Van Yiiziincii Y1l University. The bacteria stored at -20 °C were thawed at room
temperature. They were inoculated into Trypton Soy Agar (Acumedia, USA) and were incubated at 37
°C for 24 hours. Then, the DNAs of Escherichia coli, P. aeruginosa, Klebsiella pneumoniae, and S.
aureus strains were obtained using G-SpinTM Total DNA Extraction kit (IntronBio, Korea) protocol.
The bacterial DNA samples were stored at -20 °C.

Bacterial DNA amplification was carried out by taking Sahebnasagh et al. [12] and Poirel et al.
[13] studies as references. 5 puL of template DNA, 200 uM of deoxynucleotide triphosphate (Life
Technologies) each, 1,5 U Tag DNA polymerase (abm, Canada), buffer (20 mMTris-HCL, 50 mM
KCL), and 3 mM MgCL. (Biotools) were adjusted to be a 50 uL of final solution for PCR. The PCR
conditions were arranged to be 2 min at 94 °C, 20 sec at 94 °C (denaturation), 45 sec at 54 °C (annealing),
60 sec at 72 °C (extension), 5 min at 72 °C. Amplicon products were run at Thermo EC300XL2
electrophoresis device at 100 Volts for 1,5 hours on 1,5% agarose gel. Amplicons were visualized using
Bio-Print- ST4 (Vilber Lourmant, France) device. DNA amplification of the isolated and identified

bacteria was performed using the reference primers in Table 2.
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Table 2. Reference oligonucleotide sequences used in the study.

Gene Region Primer Sequence Base Size Reference
mecA F: 5’-CCAATTCCACATTGTTTCGGTCATA-3’ 310 bp [12]
R: 5’-GTAGAAATGACTGAACGTCCGATAA-3’
blaoxa-as F:5’- GCGTGGTTAAGGATGAACAC-3’ 438bp [13]
R: 5’- CATCAAGTTCAACCCAACCG -3’
blave F: 5’- GGAATAGAGTGGCTTAATTCTC-3’ 232bp [13]
R: 5’- GGTTTAATAAAACAACCACC-3’

RESULT AND DISCUSSION

The products may be contaminated when applying by users and especially it may be observed
that unwanted microorganisms may contaminate the products at varying rates [3]. These products, which
are contaminated by the time they are used for the first time, may contain microorganisms that pose
serious risks on public health and cause concern for health such as E. coli, Citrobacter freundii, P.
aeruginosa, and S. aureus. Cosmetic products containing these microorganisms may pose a serious
threat of infection after they are applied especially on the mouth and eye region [4]. In several studies,
it was emphasized that cosmetic products that contained S. aureus and E. coli were important potential
pathogen carriers [15, 16]. Although we are protected from infections, serious infections may occur
because of microorganisms passing through cuts and scratches on the skin along with ineffective
sanitation practices during the use of products. Staphylococcus species are commensal organisms found
on the skin. Especially S. aureus, S. epidermidis, S. saprophyticus, S. haemolyticus, S. cohnii, and S.
capitis were isolated from mascaras, eyeliners, and lip glosses [3]. S. capitis is found commonly in the
facial region and plays a role in the contamination of cosmetic products. S. capitis takes part in the
formation of septicemia in premature children and endocarditis infections in individuals in whom
pacemakers are implanted [17, 18]. S. haemolyticus exists in the axilla, perineum, and umbilical region.
The agent, which causes hospital infections, is known to play a serious role especially in urinary tract
infections [19].

In a study conducted in the UK, microbiological contamination rates were analyzed in a total of
467 products including lip glosses (107), mascaras (93), eyeliners (92), lip liners (96), and makeup
sponges (79). It was reported that the analyzed products were contaminated with 48 bacteria. The highest
contamination was reported to be in the makeup sponges. Staphylococcus, Micrococcus, and
Enterobactererales species were found to play an important role in the contamination [3]. It was
observed in some studies that Salmonella, S. aureus, S. epidermidis, E. coli, and P. aeruginosa emerged
from mascaras, eyeliners, and face powders [6, 14]. Lip glosses and lipsticks were found to serve as
important carriers in terms of Escherichia hermannii, S. aureus, Bacillus cereus, and Enterobacter
species [20]. S. epidermidis, Bacillus spp., E. coli, and S. aureus species were found to be the most

common bacteria in the mascara samples. After the identification carried out on lipsticks, S. aureus was
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reported to have a significant role in their contamination. In the eyeshadow and foundation samples,
Streptococcus and Bacillus species were reported to be more common [15]. Jung et al. [21] investigated
the presence of bacterial contamination in lip glosses and lipsticks that were used by 16 dentists. They
revealed contamination in which P. putida, Bacillus spp., Staphylococcus salivarius, Enterococcus
faecalis, and S. aureus were effective. In a study conducted in Turkey, the presence of bacteria that
cause microbiological contamination in cosmetic products (Mouthwash, tooth cleaning powder, and
teeth pad) used for oral and dental health was investigated. Gram-negative bacteria and Coagulase
negative Staphylococci (CNS) agents were reported to play a significant role in the contamination of all
three cosmetic products. In the tooth-cleaning powder, it was revealed that the contamination with E.
coli was more than it was in the other products [22]. In our study, microbiological contamination levels
were investigated in a total of 100 used cosmetic products including 53 lipsticks, 24 mascaras, and 23
makeup pencils. CNS (12 S. epidermidis and 2 S. hominis), 2 S. aureus, and 3 E. coli were isolated from
the cosmetic products. The fact that S. aureus and E. coli strains are associated with serious infections
in the isolated products showed that the risk was significant. It was observed that people should be
careful during the use of products. Regarding the oral health, in consequence of the analysis of bacterial
contamination observed in the 22 used tubes of toothpaste, 9 S. epidermidis, 4 S. hominis, 1 S. aureus,
and 1 K. pneumoniae were isolated. It was observed that users could be exposed to important
microorganisms in tubes of toothpaste.

In a study Lundov and Zachariae [23] conducted between 2005 and 2008, they reported that the
highest strain isolated from 24 different used cosmetic products was P. aeruginosa (%42). In a study
conducted in Iran, it was reported that the highest rate of contamination in 24 used moisturizing creams
and hand and face creams belonged to gram-positive bacilli (54%). The second-most common bacterium
was revealed to be S. aureus (38%). The E. coli incidence in used cosmetic creams was reported to be
13%. The concentration of other gram-negative bacteria in used creams was found to be only 8% [24].
Bacterial contamination in eye and skin cosmetic products used in beauty salons was observed to be
quite high. Regarding the used skin cosmetic products (loose and cream powder), it was observed that
Streptococcus (32%), Pseudomonas (23%), Acinetobacter (19%), Bacillus (11%), Staphylococcus (6%),
and E. coli (4%) were isolated the most. It was reported that Streptococcus (25%), Pseudomonas (24%),
Acinetobacter (10%), Staphylococcus (10%), Bacillus (8%), E. coli (8%), Salmonella (4%), Klebsiella
(4%), and Citrobacter (2%) were isolated the most in the used eye cosmetic products (mascara and
eyeliner) [14]. Janetos et al. [25] reported that they detected 120 bacterial contaminations in their study
on personal care products between 2002 and 2016. They revealed that 120 isolates were Burkholderia
cepacia (n: 65), Enterobacter gergoviae (n: 30), and P. aeruginosa (n: 25), respectively. In another
study, gram-positive bacilli, S. aureus, and gram-negative bacteria (excluding E. coli) were assessed in

used and unused cosmetic creams. Microorganism contamination rates in the unused creams (38%, 25%,
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and 0%, respectively) were determined to be lower when compared with the ones in the used creams
(54%, 38%, and 8%) [26]. In our study, a total of 101 (20.2%) bacteria were isolated from used cosmetic
products (n=500). As a result of the identification conducted at Vitek 2 system, these isolates were
determined to be Staphylococcus epidermidis (n=47, 46.5%), Staphylococcus hominis (n=17, 16.8%),
S. aureus (n=6, 5.9%), E. coli (n=16, 15.8%), K. pneumoniae (n=11, 10.9%), and P. aeruginosa (n=4,
4.1%). The bacteria causing contamination were evaluated in 37 hand and face creams, 36 masks, and
50 body oils. Gram-positive and gram-negative bacteria isolated from these cosmetic products were
determined to be 11 S. epidermidis, 2 S. hominis, 1 S. aureus, 5 E. coli, 3 K. pneumoniae, and 1 P.
aeruginosa, respectively. Bacterial contamination assessment of 47 cleansing gels, 41 hand and body
lotions, 33 tonics, 28 serums, and 22 hair products were carried out and a total of 16 medically important
bacteria were isolated, including 4 S. epidermidis, 7 S. hominis, 1 S. aureus, 2 E. coli, 1 K. pneumoniae,
and 1 P. aeruginosa. Foundation is an important cosmetic product that women use extensively in facial
makeup. In our study, 5 E. coli, 4 K. pneumoniae, and 1 P. aeruginosa were isolated from the foundation
products collected from 38 different individuals. During the first months of use, contamination in the
foundation products were observed to be minimal. However, gram-negative bacterial contamination
began to be more detected from the 3rd month (Table 3).

Skin is a delicate, sensitive, and vulnerable protective organ, which covers the outer part of our
bodies. At the same time, the skin acts as a shield, which protects our bodies against pathogenic bacteria
[27]. 1t is strongly recommended that the skin not be exposed to direct sunlight for a long time and
continuously, and sunscreen be used to prevent wrinkles and skin cancers [27, 28]. Sunscreens are the
most common cosmetic products used to protect the skin effectively. However, sunscreens are not sterile
[29, 30]. It is not possible to see the microorganism loads that these non-sterile products have with the
naked eye. Especially, it was also reported that significant pathogens were playing a role in the
contamination in sunscreens [30, 31]. Haftabaradaran et al. [26] revealed the contamination risk
occurred in a sample of 90 sunscreens in a study. After the isolation carried out six months later, it was
reported that S. aureus strains, P. aeruginosa strains, and coliform bacteria were identified at a rate of
28.8%, 18.8%, and 8.8%, respectively. 46 used sunscreens from different brands were included in this
study. It was observed that gram-positive bacteria activity was more effective in the first three months
and then gram-negative activity increased later. In the first three months, while 11 S. epidermidis, 2 S.
hominis, and 1 S. aureus were isolated out of 21 sunscreens; only 2 K. pneumoniae, 1 P. aeruginosa,
and 1 E. coli were isolated out of the sunscreens that were used for 12 months (Table 3). It was revealed
that as the duration of use of sunscreens increased, the incidence of bacterial density that causes
significant human infections also increased. It was thought that different contamination rates in

sunscreens were affected by user habits, duration of use, and the contamination of the environment.
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Table 3. Distribution of gram-positive and gram-negative bacteria isolated from some used cosmetic
products in different time intervals

Used Date (Month) | S. epidermidis | S. S.aureus | E.coli K. pneumoniae | P. aeruginosa
Cosmetic hominis
Products (n)
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In the articles studied around the world, no information on the antibiotic resistance
characteristics of bacteria isolated from used cosmetic products could be reached. In our study, antibiotic
susceptibility test results of the bacteria were evaluated both phenotypically and genotypically.
Antibiotic susceptibility test results of the bacteria obtained from the automated Vitek 2 system were
given in Table 4 and Table 5. S. aureus isolates were found to show the highest antibiotic resistance to
benzylpenicillin and gentamicin.

The phenotypic antibiotic evaluation showed that 1 isolate was MRSA. Vancomycin resistance

was seen in none of the S. aureus isolates. Only one of the S. aureus isolates was revealed to show
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intermediate susceptibility to benzylpenicillin. It was detected that the highest resistance in the S.
epidermidis isolates was to benzylpenicillin and ampicillin antibiotics. None of the CNS isolates were
observed to have resistance to methicillin and vancomycin. The phenotypic evaluation revealed that the
isolates showed intermediate antibiotic resistance to ampicillin, tetracycline, and tigecycline,
respectively. S. hominis isolates were found to show the highest antibiotic resistance to gentamicin and
benzylpenicillin. None of the isolates were found to show resistance to methicillin and vancomycin. It
was revealed that the S. hominis isolates showed the highest intermediate antibiotic resistance to
trimethoprim/sulfamethoxazole (SXT). E. coli isolates were found to show the highest antibiotic

resistance to SXT, ampicillin, and gentamicin antibiotics phenotypically.

Table 4. Antibiotic resistance characteristics of gram-positive bacteria isolated from used cosmetic

products.

S. aureus (n=6) S. epidermidis (n=47) S. hominis (n=17)
Antibiotics (MIC, pg/mL) R | S R | S R | S
Cefoxitin Screening 1 - 5 - - 47 - - 17
Benzylpenicillin 3 1 2 26 - 21 12 - 5
Ampicillin 2 - 4 17 3 27 3 - 14
Oxacillin 1 - 5 - - 47 - - 17
Gentamicin 3 - 3 5 - 42 13 1 3
Ciprofloxacin 2 - 4 1 - 46 7 - 10
Levofloxacin 1 - 5 9 - 38 1 - 16
Moxifloxacin 1 - 5 1 - 46 - - 17
Inducible Clindamycin Resistance 1 - 5 - - 47 - - 17
Erythromycin 1 - 5 5 - 42 8 - 9
Clindamycin 1 - 5 - - 47 - - 17
Q/D* 2 - 4 1 - 46 2 - 15
Linezolid - - 6 2 - 45 1 - 16
Vancomycin - - 6 - - 47 - - 17
Tetracycline 1 - 5 17 2 28 6 - 11
Tigecycline 2 - 4 3 1 44 1 - 16
Nitrofurantoin - - 6 7 - 40 - - 17
Rifampin - - 6 11 - 36 - - 17
SXT* - - 6 15 - 31 3 3 11

* Q/D: Quinupristin/ Dalfopristin; SXT: Trimethoprim/ Sulfamethoxazole; R: Resistant; I: Intermediate Susceptible; S:
Susceptible; MIC: Minimal Inhibitory Concentration (pug/mL).

It was revealed that 2 E. coli isolates showed extended-spectrum B-lactamase resistance. 1 E.
coli strain was found to have carbapenem resistance. As a result of the phenotypic evaluation, it was
identified that K. pneumoniae isolates developed the highest resistance to SXT. 5 K. pneumoniae isolates
were found to have extended-spectrum B-lactamase resistance. Carbapenem resistance was detected in

1 K. pneumoniae strain. It was revealed that the highest resistance in P. aeruginosa isolates was to SXT.
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Table 5. Antibiotic resistance characteristics of gram-negative bacteria isolated from used cosmetic

products.
E. coli (n=16) K. pneumoniae (n=11) P. aeruginosa (n=4)

Antibiotics

(MIC, pg/mL) R | S R | S R | S
Ampicillin 5 - 11 5 - 6 - - 4
AMC* 3 - 13 5 - 6 - - 4
P/T* 3 - 13 3 - 8 - - 4
Cefazolin 2 - 14 5 - 6 - - 4
Cefuroxime 2 - 14 5 - 6 - - 4
Cefuroxime Axetil 2 - 14 5 - 6 - - 4
Cefoxitin 1 - 15 2 - 9 - - 4
Ceftazidime 2 - 13 5 - 6 - - 4
Ceftriaxone 3 - 13 5 - 6 1 - 3
Cefepime 1 - 15 1 - 10 1 - 3
Ertapenem 1 - 16 1 - 10 1 - 3
Imipenem 1 - 16 1 - 10 1 - 3
Meropenem - - 16 1 - 10 1 - 3
Amikacin 2 - 14 - - 11 - - 4
Gentamicin 5 - 11 - - 11 - - 4
Ciprofloxacin 3 - 13 5 - 6 1 - 3
Levofloxacin 1 - 15 5 - 6 - - 4
Tigecycline 1 - 15 - 3 8 - - 4
Colistin - - 16 - - 11 - - 4
SXT* 8 - 8 7 - 4 2 - 2

* AMC: Amoxicillin/ Clavulanic Acid; P/T: Piperacillin/ Tazobactam; SXT: Trimethoprim/ Sulfamethoxazole; R: Resistant;
I: Intermediate Susceptible; S: Susceptible; MIC: Minimal Inhibitory Concentration (pg/mL).

Only one of the P. aeruginosa strains was found to show carbapenem resistance. It was revealed
that extended-spectrum B-lactamase resistance existed in none of the P. aeruginosa isolates. It was
concluded that revealing antibiotic resistance profiles of bacteria isolated from cosmetic products may
play an important role in eliminating the risk that may occur on human health.

It was found that the resistance genes of the bacteria isolated after microbiological
contamination assessment in used cosmetic products had not been analyzed. The literature was reviewed
regarding our region and it was observed that no detailed information on the antibiotic resistance of
bacteria isolated from cosmetic products and the analysis of carried gene regions was presented. Only 1
MRSA isolate was isolated in gram-positive bacteria. The analysis of MRSA isolate performed by PCR
revealed that it was a mecA gene carrier. It was analyzed in terms of blaoxa-4s and blaive genes of gram-
negative bacteria. 3 K. pneumoniae isolates were found to carry the blaoxa-s gene (Fig. 1). None of the
isolated gram-negative bacteria was found to carry the blae gene. It was observed that the bacteria
carrying important antibiotic genes could contaminate the cosmetic products that are used. It was
determined that the use of contaminated cosmetic products can form a significant potential threat to

public health for the emergence of flora bacteria with a resistance gene.



166 Akgiil and Bakan J. Fac. Pharm. Ankara, 45(2): 156-168, 2021

Figure 1. M: 100 bp marker; 1: mecA gene positive S. aureus; 2,3,4,: blaoxa-ss genes

positive K. pneumoniae isolates; 5. Negative kontrol; 6: Positive control of MRSA,

7: Positive control of blaoxa-4¢ positive K. pneumoniae.

In conclusion, this study revealed that the bacterial profile in contaminated used cosmetic
products might vary by personal features and conditions, duration of use, and environmental factors. It
was observed that the risk that the bacteria isolated from used cosmetic products could cause significant
community-acquired infections. It was found that the antibiotic resistance profiles of the bacterial agents
isolated from personal care products varied and they were resistant to methicillin, carbapenem, and
extended-spectrum B-lactamase, which could be difficult to treat. For this reason, it is concluded that
paying no attention to personal hygiene, duration of use, the environment of the cosmetic product, and

using products that do not belong to you may cause serious infections.
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