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Abstract

Background: Microbial keratitis, which can be fatal, is a concern linked with contaminated contact lenses and accessories.

The aim of the current study to examine the most prevalence bacteria species in the contaminants associated with contact
lenses and lens care accessories utilized by a cluster of youthful contact lens wearers.

Methods: eighteen swab samples (15 contact lenses and 3 conservation solution) were collected for 3 months from a
different cluster of young contact lens wearers. For primary identification, all samples were cultured on the blood agar,
MacConkey agar and Sabouroud dextrose agar. Catalase, oxidase and indole tests were done for positive bacterial growth.
Screening for16s rRNA was done using polymerase chain reaction. The diagnosis was confirmed by using next generation
sequencing.

Results: In the current study, the percentage of contaminate lenses was 60% (9/15) while preservation solution 66.6%
(2/3). The contamination was mainly bacteria, no fungi were founded. The most prevalence bacteria were Pseudomonas
aeruginosa (45.4%) 5 isolates followed by Achromobacter xylosoxidans (18.1%) two isolates and Rolastenia insidiosa (18.1%)
two isolates, the least contaminants are Achromobacter pulmoni and Pseudomonas stutzeri with percentage (9%) one isolate
for each.

Conclusion: Our research shows that people who wear contact lenses do not keep their lenses and lens care accessories
properly. It is consequently crucial and vital to regularly review and reinforce the lens care protocols for the use and
maintenance of contact lenses and lens care accessories.

Keywords: contact lenses, microbial contamination, conservative solution.
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AHHOTaN M

[MpeanochiIKU: MUKPOOHBIM KepaTWUT, KOTOPBI MOXKET TIPUBECTH K CMEpTeIbHOMY HCXOZY, SIBISeTCs TpobieMoH,
CBSI3aHHOM C 3arpsi3HeHHBIMU KOHTAKTHBIMU JIMH3aMU U aKCeCCyapaMHu.

Lle/b HACTOSIIIIETO UCCIEIOBAHUS — U3YUUTh Haubosiee pacrpoCTpaHeHHbIe BUIbI OaKTepHil B 3arpsi3HEHHUSIX, CBI3aHHBIX C
KOHTAaKTHBIMU JIMH3aMH M aKCecCyapamy /IS yXoJa 3a HUMH, UCITO/b3yeMbIMH MOJIOJBIMH JTIOAbMH, HOCSIIIUMY KOHTaKTHbIe
JIUH3BL

MeTtozbl: BOoCceMHa/IiaTh 00pa3lioB Ma3koB (15 KOHTaKTHBIX JIMH3 M 3 pacTBOpAa /il KOHCepBalyu) ObuiM coOpaHbl B
TeueHHe 3 MeCALIEB Y Pa3HbIX TPYII MOJIO/bIX HOCUTE/EH KOHTAKTHBIX JMH3. [I/is1 MepBUUHON WIeHTU(UKALIMKA BCe 0Opa3Libl
Ky/IbTUBUPOBA/IM Ha KPOBSIHOM arape, arape MakKoHKu u iekcTpo3HoM arape Cabypy. I1pu MooKuTenbHOM pocTe OaKTepuii
TPOBOJIW/IM KaTasia3Hbl, OKCUA3HbIA U UHAO0AbHBIA TecTbl. CKpuHUHT Ha 16s pPHK npoBoanm ¢ momolLpo noammepasHoi
LeNHOM peakiyu. [lnarHo3 ObuT MOATBEPXK/[EH C TIOMOIIIbI0 CEKBEHUPOBAHMSI CJIE/[YIOIIETr0 MOKOIEHMSI.

Pe3ynbTarhl: B JAHHOM MCC/Ie[J0BaHMY TMPOLIEHT 3arpsi3HeHHbIX JIMH3 cocTaBu 60% (9/15), a KOHCepBUPYIOLL[ET0 pacTBOpa
— 66,6% (2/3). KontamuHaiusi Gblna Tpe/CTaBjieHa B OCHOBHOM OakTepusiMu, rpubku obGHapykeHbl He Obimi. Haumbosiee
pacnpocTpaHeHHbIMM OakTepusiMu Obu Pseudomonas aeruginosa (45,4%) 5 w3sonsatoB, 3atem Achromobacter xylosoxidans
(18,1%) nBa uszonsta u Rolastenia insidiosa (18,1%) aBa u3onsTa, HaMMeHee 3arpsi3HeHHBIMU — Achromobacter pulmoni u
Pseudomonas stutzeri c pouieHTOM (9%) OAUMH U30/AT IJ1s1 KK 0TO.

3ak/roueHMe: Hallle KCCe[joBaHUe TI0Kasano, UTO JIFOAW, HOCSIMe KOHTaKTHble JIMH3bI, He XPaHSAT CBOU JIMH3bI U
akceccyapbl [yl yXOAa 3a HUMH JO/DKHBIM obpasoM. IIo3ToMy KpaifHe BaKHO pery/sipHO TIepecMaTpuBaTh W
COBEpILIeHCTBOBATh MPOTOKOJIBI UCITO/Ib30BAHMS Y YXO/la 32 KOHTAKTHBIMH JIMH3aMH U aKCeCcCyapaMu AJisi HUX.

KiroueBble ¢JI0Ba: KOHTAKTHbIE JIUH3bI, MUKPOOHOE 3arpsi3HeHNe, KOHCEPBUPYIOLIUI PacTBOP.

Introduction

With over 140 million users globally, contact lenses are a popular method of vision correction. Contact lenses are generally
well-tolerated, although they can occasionally result in permanent vision loss due to ocular infection (microbial keratitis), with
an estimated annualized incidence ranging from ~2 to ~20 cases per 10,000 wearer [1], [2]. The corneal infection known as
microbial keratitis (MK) is a terrible condition that ranks fifth globally in terms of blindness and visual impairment [3], [4]. A
number of characteristics, such as having a professional job as opposed to being a student, replacing contacts once a year as
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opposed to less frequently, taking daily showers while wearing contacts as opposed to never wearing them, and sleeping in
lenses, can raise the risk of contact lens-related microbial keratitis. Most frequently, bacterial keratitis is the cause of MK,
which It makes up over 90% of cases; signs and symptoms of bacterial keratitis include photophobia, eyelid swelling, pain, and
redness in the eyes [4], [5], [6]. Because it is so malicious, pseudomonas is sadly very common in the environment. It is
frequently present in water, soil, and normal skin flora. It can flourish in damp and low-oxygen settings in particular, which
makes it prone to settle in the confined spaces of medical equipment as well as frequently used objects like sinks and
mopsticks [7]. It has been shown that Pseudomonas aeruginosa is the most frequent cause of infections associated with
wearing contact lenses [8].

Gram-negative bacillus Achromobacter xylosoxidans is a member of the Alicaligenes genus. It is frequently mistaken for
the Gram-negative bacillus Pseudomonas aeruginosa. a Gram-negative bacillus known as xylosoxidans because of its capacity
to oxidize xylose. It is frequently detected by an isolation procedure. Although it is mostly found in soil and water,
Achromobacter xylosoxidans can exist in any contaminated environment. Many studies have shown the presence of these
organisms in contact lenses. It rarely causes infection in humans, but it has been known to cause opportunistic infections in
patients with tumors, hematologic disease, organ transplants, hypogammaglobulinemia, or acquired immunodeficiency
syndrome (AIDS) [9], [10], [11]. So, the aim of current study to examine the most prevalence bacteria species in the
contaminants associated with contact lenses.

Methods

2.1. Sample collection and culturing

eighteen samples (15 contact lenses and 3 conservation solution) were collected for 3 months, all personal information
about (age, wearing history, handling and cleaning process) were recorded, all participates in the current study were females
since no male subject had been encountered wearing contact lens during the study period.

Collected sample were labelled, for primary microbial isolation and identification, all samples were cultured on the blood
agar, MacConkey agar sabouraud dextrose agar, incubated for 24-48 hours. Colonial morphology such as (shape, texture, size)
as well as hemolysis, pigments, odor were recorded in addition to biochemical tests (Indole, oxidase and catalase) were done.

2.2. Polymerase chain reaction

To extract DNA from bacteria, the purification Wizard genomic DNA kit was utilized. According to the manufacturer's
recommendations, bacterial growth was cultured overnight on Lauryl Broth (LB) at 37°C for 24 hours. After that, the growth
was transferred to Eppendorf tubes and centrifuged at 1300 rpm for 3 minutes before extraction. PCR was carried out using a
particular primer set in order to find and identify the genes in the DNA that was isolated from bacteria. The procedure for PCR
amplification is shown in Table 1.

Table 1 - Primer sequence
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Genes Sequence PCR Product/bp Tm References

27F -
"AGAGTTTGAT
CCTGGCTCAG .
16s RNA 1499R - 1500 30sec. at 60 C 12
TACGGTTACCT

TGTTACGACTT

Note: PCR products were electrophoresed in 1.5% agarose gel

2.3. Gene Analysis
Macrogen Corporation-Korea provided the results of the PCR of 16 sRNA for the Sanger sequence utilizing an automated
DNA sequencer, the ABI3730XL. After receiving the results via email, Geneious software was used for analysis [13].

Results

Every participant followed proper CL care procedures, which included checking the expiration dates of the CL product and
solution, inspecting the side of the lens, washing their hands with soap before putting the CL in and taking it out, and changing
the cleaning solution once a month.

Out of 18 collected sample 11 were contaminated with different types of bacteria, all microbial contaminate isolated were
bacteria; but no fungi were found. While new and unused contact lens and solutions don’t have any contamination. The
percentage of contaminate lenses was 60% (9/15) while preservation solution 66.6% (2/3). The most prevalence bacteria were
Pseudomonas aeruginosa (45.4%) 5 isolates followed by Achromobacter xylosoxidans (18.1%) two isolates and Rolastenia
insidiosa (18.1%) two isolates, the least contaminants are Achromobacter pulmoni and Pseudomonas stutzeri with percentage
(9%) one isolate for each.

The information of age, contact lens wearing history, Number of times contact lenses are used, and isolated bacteria in
figure 1,2 and table 2.

Table 2 - The information contact lenses and isolated bacteria
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Subject ID Age Wearing history Numbieo; tmes Result
CL-1 26 3 months Four times No growth
CL-2 28 One year Six times No growth
CL-3 26 One year One time Achrmol-)acter

xylosoxidans
CL-4 20 More than one Six times Pseudqmonas
year aeruginosa
CL-5 30 One year One time Pseudqmonas
aeruginosa
CL-6 21 One year Three times Achrmol?acter
xylosoxidans
CL-7 27 2 months Four times No growth
CL-8 29 2 months Three times No growth
CL-9 30 2 month Six times Pseudomonas
aeruginosa
CL-10 30 Month Four times Pseudomonas
stutzeri
CL-11 34 5 months Three times No growth
CL-12 32 2 months Two times Ral§tgnla
insidiosa
CL-13 34 Not opened Non -user No growth
CL-14 36 2 month Four times Pseudomonas
aeruginosa
CL-15 38 4 month Sixth times Pseudomonas
aeruginosa
C-16 33 5 months Three times Achromochter
pulmonis
C-17 30 2 months Two times l.?al.st.oma
insidiosa
C-18 - Not opened Non -user No growth

Note: contct lens; C: conservative solution

The 16s rRNA gene sequences were aligned using BLAST and the BioEdit software. In the current study, the analysis
based on various genetic loci and the 16s rRNA gene sequence revealed 99% commonality among bacterial species. The
reference sequences containing whole genomes were provided by Gen-Bank. Pseudomonas aeruginosa isolates from two
different strains (ERI038-FG5-IND, 27BA2-L.CU-ID-03, and MA236 strains) and one strain (INB1) are included in this study.
Two isolates of R. insidiosa are associated with the MB91 strain, whereas two isolates of Achrmobacter xylosoxidans are

associated with FDAARGOS-789.

I I I I -

One year | 2 months 3 months 5 months One year 2 months 4 months One year one month 2 months

A. xylosoxidans

Total

P. aeruginosa

P. stutzeri R. insidiosa

Figure 1 - Bacterial growth in contact lenses
DOIL: https://doi.org/10.60797/B10.2024.4.2.3
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A. pulmonis No growth R. insidiosa

Figure 2 - Bacterial growth on preservation solution
DOI: https://doi.org/10.60797/B10.2024.4.2.4

Table 3 - Nucleotide details of each bacteria both strand
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Bacterial
isolates

Content of G, A, C, T in reverse strand

Content of G, A, C, T foreward strand

A, %

C, %

G, %

T, % A, % C % G, %

T, %

Achrom

obacter

pulmoni
S

16.51

15.5

41.9

26.04 17.2 20.06 40.2

22.54

Ralstoni
a
insidios
a

26.49

24.05

32.7

6.76 28.04 25.32 31.73

14.9

Achrom

obacter

xylosoxi
dans

22.82

22.82

30.99

23.38 22.95 20.0 30.26

26.79

Pseudo

monas

aerugin
osa

17.1

14.33

41.79

26.79 30.33 20.33 28.67

20.67

Pseudo

monas

aerugin
osa

21.36
419

19.37
380

33.33
654

25.94

509 29.02 23.61 25.2

22.16

Pseudo

monas

aerugin
osa

26.19

19.23

30.95

23.63 28.0 31.81 20.57

19.62

Achrom

obacter

xylosoxi
dans

16.74

15.2

42.63

25.43 24.49 25.75 28.28

21.48

Pseudo

monas

aerugin
osa

23.82

21.21

30.21

24.76 21.56 24.94 26.75

26.75

Pseudo
monas
aerugin
osa

23.1

23.1

26.2

27.61 19.77 31.4 27.13

21.71

Pseudo
monas

20.07

29.23

27.46

23.24 18.64 27.96 29.22

24.18
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Bacterial

Content of G, A, C, T in reverse strand Content of G, A, C, T foreward strand

isolpkes

Ralstoni
a
insidios
a

25.16 25.16 29.03 20.65 32.08 20.91 23.09 23.91

Achromobacter pulmonis strain ss09 16S ribosomal RNA gene, partial sequence
e ID: MT573885.1 Length: 1153 Number of Matches: 1

Range 1: 249 to 403 GenBank Graphics

Score Expect Identities Gaps Strand
154 bits(170) 7e-32 133/160(83%) 5/160(3%) Plus/Plus

s honnntie o

Sbjct 249 CAATGGGGGAAACCCTGA-TCCAGCCATCCCGCGTGTGCGA-TGAAGGCCTTCG-GGTTG 385

Query 71 TAAAGCAACATTCGTTCACGAACCAAACATCTCCTTCTAATACCTCGCGARACTGACGCT 1328

Sbjct 386 TAAAGCACTTTTGG--CAGGAARGAAACGTCGCGEGCTAATACCTCGCGAAACTGACGGT 363

Query 131 ACCTTCAGAATAATCATCGGCTAACTACGCGGCAGCATCC 178

HII FECOCEL T LEELEEEEL T T T L]
sbjct 364 ACCTGCAGAATAAGCACCGGCTAACTACGTGCCAGCAGCC 483

Figure 3 - Achromobacter pulmonis strain ss09 16S ribosomal RNA gene, partial sequence
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Ralstonia insidiosa strain MB91 16S ribosomal RNA gene, partial sequence
Sequence ID: MT394016.1 Length: 720 Number of Matches: 1

Range 1: 326 to 486 GenBank Graphics

Score Expect Identities Gaps Strand
228 bits(252) 8e-55 154/166(93%) 5/166(3%) Plus/Plus
Query 8  GGGGGCAACC I’GAATCCAGCCAATGCCGCCGTGTTGTGAAGAAGGCCTTCGGATC TGTAA 67

LILELLELL PLOREL PERLELED LRED RRRPRRteitirintt 1 1iiil
Sbjct 326 BGGGG(AA(CCTGAYC(AGC AATGCCGC -GTGT -GTGAAGAAGGCCTTCGGGT - TGTAA 381

Query 68  AGCACTTTTGTTCCGGAAAGAAATCGCACTTACTAATATTAGGCGTGGATGACGGTACCG 127
PELRLEERLEL LRLERRErn it e e i et e i e LR e ittt
Sbjct 382 AGCACTTTTGT-CCGGAAAGAAATCGCACTTACTAATATTAGGTGTGGATGACGGTACCG 448

Query 128 AAAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATAC 173
PRERERREE PRR e e e et

Figure 4 - Ralstonia insidiosa strain MB91 16S ribosomal RNA gene, partial sequence
DOI: https://doi.org/10.60797/B10.2024.4.2.7

Achromobacter xylosoxidans strain FDAARGOS_789 chromosome, complete genome
Seq e ID: CP054571.1 Length: 6806438 MNumber of Matches: 3

Range 1: 2378762 to 2378922 GenBank Graphics ¥ Next Match
Score Expect Identities Gaps Strand

279 bits(308) 1le-69 159/161(99%) 1/161(0%) Plus/Plus
Query 15 TATTCTGCAGGTAC-GTCAGTTTCGCGAGGTATTAACCCGCGACGTTTCTTTCCTGCCAA 73

CELDERULCCLEE LR LRt R E e
Sbjct 2378762 TATTCTGCAGGTACCGTCAGTTTCGCGAGGTATTAACCCGCGACGTTTCTTTCCTGCCAA 2378821

Query 74 AAGTGCTTTACAACCCGAAGGCCTTCATCGCACACGLOGGEATGGCTGRATCAGGGTTTCC 133

FECTELLLLEEEEREEEELEE L e L e e LR e L
Sbjct 2373822 AAGTGCTTTACAACCCGAAGGCCTTCATCGCACACGCGGGATGGCTGGATCAGGGTTTCC 2378881

Query 134 TTGTCCAAAATTCCCCACTGCTGCCCCCCATAGRAGT 174

Shjct 2378882 CCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGRAGT 2378922

Figure 5 - Achromobacter xylosoxidans strain FDAARGOS_789 chromosome, complete genome

DOI: https://doi.org/10.60797/B10.2024.4.2.8
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Pseudomonas aeruginosa strain ERI0O38-FG5-IND 16S ribosomal RNA gene, partial sequence
Sequence ID: MK811105.1 Length: 1260 Number of Matches: 1

Range 1: 232 to 394 GenBank Graphics
Score Expect Identities Gaps Strand
284 bits(314) 3e-71 162/164(99%) 1/164(0%) Plus/Minus

Query 1@  TTATTCTTGTTGGTAACGTCAGAACAGCAAGGTATTAACTTACTGCCCTTCCTCCCAACT 69

CELLUEETEL R EL L CEEEL LR et e e el
Sbjct 394 TTATTCTTGTTGGTAACGTCAAAACAGCAAGGTATTAACTTACTGCCCTTCCTCCCAACT 335

Query 7@ rmﬁmmm{mrcmmmccTTcTrmcncncrl,(m(nmocTeemmsccnr 129
CEPELEETELEEEETE PP e et e e el
Sbjct 334 TAAAGTGCTTTACAATCCGAAGACCTTCTTCACACACGCGGCATGGCTGGATCAGGCTTT 275

Query 138 CGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCCOTAGGAGT 173
O I N A R T T

Figure 6 - Pseudomonas aeruginosa strain ERI038-FG5-IND 16S ribosomal RNA gene, partial sequence
DOI: https://doi.org/10.60797/B10.2024.4.2.9

Pseudomonas aeruginosa gene for 16S ribosomal RNA, partial sequence, strain: MA236
Seq e ID: AB927812.1 Length: 168 Number of Matches: 1

Range 1: 1 to 166 GenBank Graphics

Score Expect Identities Gaps Strand
276 bits(205) 7e-69 162/167{97%) 1/167(0%) Plus/Minus

Query 1 GECATCCGGGECTATTCTGTTGGTACGTCAAACAGCAGGTATTAACTTACTGCCCTTCCTC 68

CEE U LEEEnt L ee ettt Cer et L L
Sbjct 166 GGCGTCGGGGCTAT-CTGTTGGTACGTCACACAGCAGGTATTAACTTACTGCCCTTCCTC 108

Query &1 CCAACTTAAAGTGCTTTACAATCCGAAGACCTTCTTCACACACGCGGCATGGCTGGATCA 128

. ||\|||||||||||||||\||||||||||\||||||||||\||||||||||\||||||||
sbjct 167 CTTAAAGTGCTTTACAATCCGAAGACCTTCTTCACACACGCGGCATGGCTGGATCA 48

Query 121 GGCTTTCGCCCATTGTCCAATATTCCCCACTGCTGCCCCCCGTAGGA 167

CELELELEEEET et e
sbjct 47  GGCTTTCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGA 1

Figure 7 - Pseudomonas aeruginosa gene for 16S ribosomal RNA, partial sequence, strain: MA236
DOT: https://doi.org/10.60797/B10.2024.4.2.10

Pseudomonas aeruginosa strain INB1 16S ribosomal RNA gene, partial sequence
q e ID: MF683389.1 Length: 946 Number of Matches: 1

Range 1: 327 to 566 GenBank Graphics

Score Expect Identities Gaps Strand
295 bits(226) 7e-75 215/242(89%) 7/242(2%) Plus/Plus

Query 14  GGCGCAACCTTGATC-AGCCATGLCGCGTGTGTGAAGAAGG-CTTCGGATTGTAAAGTAC 71

CELE T L LEEEE FEEEE L LR EELEEEE LT 1
sbjct 327 GGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCAC 386

Query 72 TTTAAGTTGGGAAGALAGGCCGTAAGTTAATACCTCGCTGTTTTGACGGTACCTACAGAA 131
Sojct 357 THARGHOACMOLbAT AT ALL TR HHAR AL UGS ass
Query 132 TAAGCACCGGCTAACTACGTGCCAGCA-CCGCOGTAATAAGA- -GTTGCCAAGCGTTAAT 188
Soict 407 TARGALLGELTAALITESTAL A AGLbL s TaATAcdAabiots - CARGLSTIAT  ses
Query 189 CTATAATTCCCGOACGTAATGCGCACGTAGGTGGTTCAGCTAGTTGGATGTGAAATCCCC 248
Sojct 505 G-GOANTTALTGbGCATAMMACACLETAGTOSTTAGCARGTTABATETOARATLELE s
Query 249 GG 258

Sbjct 565 GG 566

Figure 8 - Pseudomonas aeruginosa strain INB1 16S ribosomal RNA gene, partial sequence
DOI: https://doi.org/10.60797/B10.2024.4.2.11
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Pseudomonas stutzeri strain HMGM-7 16S ribosomal RNA gene, partial sequence
Sequence ID: JN378750.1 Length: 1517 Mumber of Matches: 2

Range 1: 374 to 520 GenBank Graphics ¥ Next Match
Score Expect Identities Gaps Strand
201 bits(222) 9e-47 135/147(92%) 3/147(2%) Plus/Plus
Query 23 COTGTGTGA-GAAGGCCTTCAGATTATAAAGCACTTTTGTTGE- 79

) ||||| |||||\||||||||||||| CERLL LR REEEI e el
Sbjct 374 CATGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAGTTGGG 433

Query 88  AGGAAACGCCGTGAGTTAATACCTCGCTGCTTGACGTTACCTACAGAATAAGCACCGGCT 139
CELEE LD L LT D LEEEEED DL TR TETETTLT]

Shjct 434 AGGAAGGGCAGTAAGTTAATACCTTGCTGTTTGACGTTACCGACAGAATAAGCACCGGCT 493

etk

Sbjct 494 AACTTCGTGCCAGCAGCCGCGGTAATA 528

Figure 9 - Pseudomonas stutzeri strain HMGM-7 16S ribosomal RNA gene, partial sequence
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Ralstonia insidiosa strain MB91 16S ribosomal RNA gene, partial sequence
Sequence ID: MT394016.1 Length: 720 Number of Matches: 1

Range 1: 224 to 485 GenBank Graphics

Score Expect Identities Gaps Strand
258 bits({285) le-63 155/162(96%) 1/162{0%) Plus/Plus

Query 14  ATGGAGGCAGCCATGATCCAGCACTGCGGCGTGTGTGAAGAAGGCCTTCGGATTGTARAG 73

Sbjct 324 ATGGGGGCAACCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAG 383
Query 74 CCOGAA-GAAATCOCACTTACTAATATTAGGTGTGGATGACGGTACCGGAA 132

Sbjct 384 CCOGAAAGAAATCGCACTTACTAATATTAGGTGTGGATGACGOTACCGGAA 443

Query 133 GAATAAGGACCGGCTAACTACGTGCCAGCAGCCGCGGTAATA 174

Sbjct 444 GAATAAGGACCGGCTAACTACGTGCCAGCAGCCGCGGTAATA 485

Figure 10 - Ralstonia insidiosa strain MB91 16S ribosomal RNA gene, partial sequence
DOI: https://doi.org/10.60797/B10.2024.4.2.13

Pseudomonas aeruginosa strain 27BA2-LCU-ID-03 16S ribosomal RNA gene, partial sequence.
Sequence ID: MW392905.1 Length: 1413 Number of Matches: 1

Range 1: 323 to 488 GenBank Graphics

Score Expect Identities Gaps Strand

265 bits(293) 2e-65 161/168(96%) 2/168(1%) Plus/Plus

Query 18  AATGGGCGGAAAGCCTGAATCCAGCCATGCCGCGTGTGTGATGAAGGTCTTCGGATTGTA 6%
Sojct 323 MTGGGLE-AMGILTEA TLLAGATOALA SIS GAasMEGH T HEGEHER 380
Query 78  AAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGTTAATACCTTGCTGTTCTGACGTTACCT 128
gy it it in it s
Query 138 ACAGAATAAGCACCGGCTAACTTCGTGCCAGCGCCCGCGGTAAAACAA 177

I\||\||||IIHIIHIHIIIIIIHIHI FLLLELLLL T
Sbjct 441 ACAGAATAAGCACCGGCTAACTTCETGCCAGCAGCCGCGGTAATACAA

Figure 11 - Pseudomonas aeruginosa strain 27BA2-LCU-ID-03 16S ribosomal RNA gene, partial sequence
DOI: https://doi.org/10.60797/B10.2024.4.2.14

Discussion

It has been suggested that the usage of contaminated cleaning solutions and contact lenses is linked to the development of
keratitis. Particularly when handled incorrectly, certain microorganisms have the potential to stick to the surface of contact
lenses, colonize the cornea while being used, and live in the lens case [14]. As the water content of a contact lens decreases,
bacterial adhesion to the lens is known to increase, and hydrophobic lenses are more prone to bacterial adherence than high
water-content lenses [15]. It is crucial to note that the contact lenses were purchased from a separate commercial company,
which helps to explain why certain opening lenses do not become contaminated with germs even after a year of use.

Since all of the contact lenses that were cultured were soaked in conservation solution, it is possible that microorganisms
first thrived in the lens case before secondary contamination of the lens occurred. This makes the lens cases stationary, which is
better for the formation of biofilm than contact lenses.
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Biofilm on the case surface offers sites for additional microorganisms to adhere to and shields bacteria from disinfectants
physically [16]. In addition, contact lenses left in their cases for extended periods of time without being used create an
environment that is more conducive to microorganism attachment and biofilm accumulation.

In the contaminated conservation solution, two distinct types of bacteria were discovered. Even so, it's made to serve a
variety of functions, such as washing, rinsing, and storing contact lenses. Contamination is typically related to handling since,
even though solutions contain disinfectant, contact lens wearers typically pay more attention to lens hygiene than solution
hygiene. As a result, solutions are more likely to become contaminated. Additionally, during solution storage, antimicrobial
activity may decrease. Additionally, some organisms may be able to use the chemicals in lens solutions as nutrition, but saline
would not be able to give such nutrients. This means that handling techniques need to be improved, and the significance of
replacing opening lens care solutions on a frequent basis needs to be emphasized.

These outcomes could be caused by the fact that handling lenses while unclean can transfer germs from the nails, skin, and
even the air, particularly after coming into touch with contaminated surfaces, water, or dirt. The germs can live in improperly
maintained storage containers or in dirty contact lens cases. Cosmetics, particularly mascara and eye shadow, can spread
infection, particularly when applied with unclean applicators or because Contamination can be increased by sharing lens care
products or cases, using Extended Wear lenses, which are more likely to become contaminated because they are in the eye for
extended periods of time, and handling lenses improperly, which includes rubbing, rinsing too much, or failing to disinfect
thoroughly.

According to a 2007 study, 9%, 11%, and 13%, respectively, of contact lenses and conservative solutions were
contaminated [17]. According to available data, Pseudomonas aeruginosa is the most frequent cause of infections linked to
contact lens usage [18]. According to recent research, contact lens solutions, lens cases, and lenses can all become
contaminated by Achromobacter spp., which can then lead to corneal infiltrative events (CIEs) [9], [19], [20]. A study
conducted by Udomwech et al. in 2022 shows that 17.41%, 10%, and 5% of contact lenses were contaminated with
Acromobacter, Pseudomonas aeruginosa, and Pseudomonas stutzeri, respectively. The types and amounts of microbial
contamination that can occur from different cleaning solutions used during lens storage can vary, with certain solutions
exhibiting higher rates of contamination by specific microorganisms, including as Gram-negative bacteria [21].

Conclusion

In Iraq, where access to hygienic facilities and clean water may be restricted, contact lens contamination by bacteria
continues to be a serious public health concern. The danger of contamination is increased by environmental conditions,
inadequate care, and poor hygiene practices. It is possible to minimize the risk of eye infections and ensure the safety and
comfort of millions of contact lens wearers worldwide by implementing customized preventive measures based on an
understanding of the sources of contamination and the specific bacteria that are common in contact lenses. Using sterile
solutions, washing your hands properly, and scheduling routine eye exams are all important preventive actions that help lower
the risk of contact lens contamination. Our findings also indicate that novel techniques for shielding contact lenses and lens
care supplies from impurities are required. These could include new materials for contact lenses or lens cases that are resistant
to microbe attachment, as well as adjusted lens care solutions with stronger antibacterial agents.

Larger population-based studies are advised in order to determine and validate the link between specific unsanitary habits
and CL wear, as well as to inform the general public — and soft CL wearers specifically — about the risk of serious microbial
infections that may arise from high contamination rates brought on by unsanitary habits.
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