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Abstract

Aims: Pseudomonas aeruginosa plays an important role in hospital infections caused by several virulence factors, such as elastase and
proteases. This study aimed to evaluate the prevalence of LasA, LasB, and PIV genes, encoding these enzymes, in clinical isolates of P
aeruginosa.

Materials and methods: One hundred clinical isolates were collected from patients admitted to educational and therapeutic hospitals
of Mazandaran Province, North Iran. The isolates were identified by the standard microbiological and biochemical tests. The bacterial
DNA was extracted by the alkaline lysis method, and the presence of relevant genes was detected using the PCR method. The data were
analyzed using SPSS v. 23 and the chi-square test. A p-value <0.05 was considered statistically significant.

Results: In 100 clinical isolates of P. aeruginosa, the LasA, LasB, and PIV genes were presented with a frequency of 97%, 96%, and 97%,
respectively. Of the total number of samples, 39 patients were female and 61 were male. Also, the majority of the patients were between
61 and 70 years old.

Conclusion: LasA, LasB, and PIV are highly prevalent in clinical isolates of P. aeruginosa, indicating the importance of these genes as
key virulence factors in P. aeruginosa pathogenicity in this region.
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INTRODUCTION

including bacteremia, pneumonia, burns, and urinary tract
infections, especially in immunocompromised patients.!*!

Pseudomonas aeruginosa is a motile opportunistic =~ Due to the increasing antibiotic resistance in P. aeruginosa,

gram-negative nosocomial bacillus presented in different
environments and mammalian tissues.!?) This organism
is responsible for a considerable rate of hospital infections,

this organism is grouped as a “critical priority” bacteria by
the World Health Organization (WHO).[* This organism
can adapt to harsh environments by secreting the different

Copyright by authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-BY 4.0), ! FE"SUE-
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. °

361

Folia Medica



Folia Medica

S. Baladezaee et al.

pathogenic factors.’) Most P aeruginosa strains produce
one or more extracellular pigments, such as pyoverdine,
pyocyanin, pyorubin, and pyomelanin.!®’ Some intracellu-
lar or extracellular pathogenic factors are essential for the
establishment or maintenance of infection through highly
complex regulatory circuits and signaling systems. These
virulence factors include extracellular proteases, toxins,
type III secretion system, cell envelope components, pro-
tease IV (PIV), elastase A (staphylolysin, LasA), elastase
B (pseudolysin, LasB), alkaline protease (AprA), lipase C,
phospholipase C, exotoxin A, exoenzyme S, aminopepti-
dase, and esterase A.[*78]

Among them, elastase A, elastase B, and protease IV
produced by P. aeruginosa cause the destruction of host
tissue and immune components.* The elastase A and elas-
tase B enzymes encoded by the LasA and LasB genes have
proteolytic activity damaging the lung and skin tissues.!
Staphylolysin is a serine protease in the M23 metallopep-
tidase family and is produced as an inactive precursor,
containing signal peptide, propeptide, and mature cata-
lytic domains.””! Also, it is a limited elastinolytic enzyme
and increases the activity of elastase B, resulting in the
destruction of elastin in connective tissues, blood vessels,
and lung tissue.l** Recently, it has been shown that the
expression of elastase A is related to antibiotic resistance
in clinical isolates of P. aeruginosa.l In addition, elastase
B is considered a neutral extracellular metalloprotease
belonging to the thermolysin M4 family and is controlled
by the quorum sensing (QS) system.!!l This enzyme is the
most secreted protein by type II secretion system in P.
aeruginosa.”) Elastase B hydrolyzes a wide range of sub-
strates, including elastin, collagen, surfactants, mucin,
immunoglobulins, cytokines, laminin, fibronectin, vit-
ronectin, and antimicrobial peptides.! It is thought that
this enzyme can play a significant role in the early stages
of infection caused by P. aeruginosa by the destruction of
the host tissue and the components of the innate immune
system.'?! In addition, protease IV (PIV), encoded by the
PIV gene, is a lysyl endopeptidase that cleaves the carboxyl
end of lysine-containing peptides.®! This enzyme destroys
many proteins, including immunoglobulin, supplements,
fibrinogen, plasminogen, and surfactant proteins, result-
ing in the host immune depression.* PIV is recognized as
an important pathogenic agent of P. aeruginosa in human
corneal and pulmonary infections, and a mutation in the
PIV gene leads to a decrease of bacterial virulence in the
cornea.!¥l

AIM

Considering the importance of pathogenic and invasive
strains of P. aeruginosa, and the role of elastase A, elastase
B, and protease IV, this study aimed to investigate the prev-
alence of LasA, LasB, and PIV genes in clinical isolates of
P. aeruginosa.

MATERIALS AND METHODS

Ethical approval statements and consent
to participation

This study was conducted according to the Declarations of
Helsinki. All participants signed a written informed con-
sent form. The classifying information of patients was kept
secret. The inclusion criteria for determining patients’ en-
rollment included observing a hospital infection after 48
hours, non-repetition of the clinical sample, and positive
microbial culture results for P. aeruginosa. Also, patients
who did not fill out the informed consent form or decid-
ed to withdraw from the study, patients infected with other
bacteria, and patients who entered from other hospitals to
our centers were excluded from the study. In addition, the
Iran National Committee for Ethics in Biomedical Research
approved this study with IRMAZUMS.REC.1397.368 Na-
tional Ethical Code.

Sample collection and bacterial
identification

For this descriptive-analytical study, 100 non-duplicated
clinical isolates of P. aeruginosa were estimated according
to the following formula, where n is the sample size, z - the
value of standard normal distribution (Z-statistic) at 95%
confidence level (z=1.96), p is the prevalence of virulence
genes in P. aeruginosa (p=89%)!'?], and d is the maximum
error rate=0.061.

_ Zg X p(1—P)
R —

The P. aeruginosa isolates were collected from different
clinical samples, including blood, catheters, eye secretion,
wound, respiratory, stool, and urine. The samples were col-
lected from patients admitted to educational and therapeu-
tic hospitals affiliated with the Mazandaran University of
Medical Sciences, North Iran, from January to December
2022. The isolates were identified by the standard microbi-
ological and biochemical tests, such as gram staining, the
colony odor, size, shape and pigment, cultivation on Triple
Sugar Iron agar, motility, catalase and oxidase test, OF (Ox-
idation-Fermentation) test, growth at 42°C and on cetrim-
ide agar.!'4!

Genomic DNA extraction and PCR

DNA extraction of the isolates was done using an alkaline
lysis buffer as previously described.!'*! Briefly, a lysing buf-
fer was prepared by suspending 0.5 g of sodium dodecyl
sulfate (SDS) and 0.4 g of NaOH in 200 mL of sterile deion-
ized water. Then, several colonies of bacteria were dissolved
in 20 pL of this buffer and heated at 95°C for 10 minutes.
Next, the suspension was centrifuged at 13,000 rpm for one
minute, and the supernatant was discarded. Finally, 180 uL
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of the sterile deionized water was added to the microtube.
The quality of the extracted genomic DNAs was checked
by the measurement of optical density (OD) using a Nano-
Drop (ND 1000, USA) and electrophoresis on a 1.5% aga-
rose gel (Sigma, Germany).

As shown in Table 1, the specific primers for the detec-
tion of the studied genes were chosen from the previously
conducted research. The PCR reactions were done at a final
volume of 15 pL. The amounts of the PCR materials and
the amplification conditions and temperatures are shown
in Table 2. The PCR products were electrophoresed on a
1% agarose gel (Sigma) containing the safe stain (SinaClon,
Iran), and were visualized using a Gel Documentation sys-
tem (UVITEC Cambridge, UK).

Statistical analysis

The data collected from the results of this study were im-
ported to SPSS v. 23. Then, the chi-square test was used for
statistical analysis of the data. A p-value of less than 0.05
was considered statistically significant.

RESULTS

One hundred P. aeruginosa clinical isolates in this study
were collected from patients hospitalized in BuAli Sina
(n=12), Fatemeh Al-Zahra (n=8), Imam Khomeini (n=35),
Razi (n=31), and Zare (n=14) educational and therapeutic
hospitals which are the pediatric, heart, general, infectious,
and burn centers, respectively, in North Iran. In addition,
42 isolates were collected from women and 58 from men.
The age range of patients was from 1 to 90 years old, while

Table 1. The sequences of the desired primers in this study

LasA, LasB, and PIV in P. aeruginosa

the most isolates were obtained from 61-70 (25%) and 51-
60 (17%) year-old patients.

Fig. 1 shows the results of electrophoresis of the stud-
ied genes’ products in the PCR method. The prevalence of
LasA, LasB, and PIV genes in 100 clinical isolates of P. aeru-
ginosa were 97%, 96%, and 95%, respectively. The preva-
lence of LasA, LasB, and PIV genes in the five hospitals in
this study is shown in Fig. 2.

The assessment of the LasA, LasB, and PIV virulence
genes of P. aeruginosa clinical isolates based on hospital
wards and the type of clinical samples are shown in Ta-
bles 3, 4. There was a significant relation between the pres-
ence of the LasB gene and the sample type (p=0.00). How-
ever, we did not find any correlation between the presence
of virulence genes and other studied variables.

Also, 2, 2, 94, and 2 isolates in this study produced
brown, blue-green, green, and yellow pigments, respective-
ly. Among them, all isolates with brown and blue-green pig-
ment were carrying the LasA, LasB, and PIV genes. Howev-
er, among 94 isolates with the green pigment, 92 (97.87%),
90 (95.74%), and 90 (95.74%) isolates contained the LasA,
LasB, and PIV genes, respectively. In addition, among 2 iso-
lates with the yellow pigment, 1, 2, and 1 isolates contained
the LasA, LasB, and PIV genes, respectively.

In addition, Table 5 shows the relationship between
the age range of the patients and the presence of virulence
genes, while there was no statistical significance.

On the other hand, among 61 males included in this
study, 59 (96.72%), 58 (95.08%), and 59 (96.72%) patients
had the P. aeruginosa isolates containing the LasA, LasB,
and PIV genes, respectively. Also, 38 (97.43%), 38 (97.43%),
and 36 (92.30%) P. aeruginosa carrying the LasA, LasB, and
PIV genes were isolated from 39 females, respectively.

Genes 5' to 3’ sequence of the primers Product Size (bp) References
F: GCAGCACAAAAGATCCC
LasA 1075 [16]
R: GAAATGCAGGTGCGGTC
F:ACACAATACATATCAACTTCGC
LasB 284 [17]
R: AGTGTGTTTAGAATGGTGATC
F: GCCGGCTACCGCGACGGCTTC
p1v 756 [18]

R: TCAGGGCGCGAAGTAGCGGGAG

Table 2. The amounts of the materials and the amplification conditions in this study

The amounts of materials (puL)

The amplification conditions

Genes MM Ea'ch DNA DW Initial ) Denaturation Annealing Extension F.inal exten- Cycles
primers denaturation sion

LasA 75 0.5 1 5.5 95°C (5min)  95°C (40 sec) 60°C (35sec) 72°C (1 min) 72°C (10 min) 34

LasB 7.5 1.5 3 1.5  95°C (10 min) 95°C (30 sec) 64°C (30sec) 72°C (30sec) 72°C (10 min) 35

PIV 7.5 0.25 0.5 6.5 95°C (5min) 95°C (30sec) 68°C (35sec) 72°C (1 min) 72°C (10 min) 34

M.M: Master Mix; D.W: Distilled Water
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Figure 1. Electrophoresis result of PCR product of three genes LasA, LasB and PIV. Line 1, DNA Ladder 100 bp plus; Line 2, negative
control (Master Mix without DNA) for the LasA gene; Line 3, positive control of the LasA gene; Line 4, positive sample carrying the

LasA gene (1075 bp); Line 5, negative control for the LasB gene; Line 6, positive control of the LasB gene (284 bp); Line 7, positive

sample carrying the LasB gene; Line 8, negative control for the PIV gene; Line 9, positive control of the PIV gene; Line 10, positive

sample carrying the PIV gene (756 bp).
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Figure 2. The prevalence of the LasA, LasB, and PIV genes in different hospitals.

DISCUSSION

Pseudomonas aeruginosa is a ubiquitous Gram-negative
opportunistic pathogen with ecological and health signifi-
cance.!') This organism is one of the main causes of nos-
ocomial infections, especially in immunocompromised
patients, such as cystic fibrosis.[2%) Some infections includ-
ed bacteremia, pneumonia, burns, lung, and urinary tract
infections.l®! This pathogen can adapt to environmental
changes, is quickly resistant to antibiotics, and produces
various pathogenic factors.?) Recurrent drug resistance and
continued colonization of bacteria have led to the difficul-
ty of the treatment and eradication of P. aeruginosa.l!) This

organism has a wide range of virulence factors, including
LPS, flagella, and pili (for adhesion/colonization), secretion
systems (for secretion of effectors), enzymes and toxins (for
damaging), quorum sensing system (for bacterial commu-
nication), and biofilm (for drug resistance).!!! In particular,
three extracellular proteases in P. aeruginosa, including elas-
tase A (LasA), elastase B (LasB), and protease IV (PIV), are
the significant virulence factors, destroying host tissue and
immune components.?”! The LasA and LasB genes encode
elastases with proteolytic activity, causing damage to lung
tissue and skin. Therefore, the expression of these genes is
related to the pathogenicity of species, especially in patients
with burned skin.?!) The elastinolytic activity of LasA in-
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Table 3. Number (%) of the LasA, LasB, and PIV virulence genes in clinical isolates of P. aeruginosa based on hospital departments

Hospital wards (number) Lasd Lasb PIv

Yes No Yes No Yes No
ICU (n=49) 47 (95.91) 2 (4.08) 48 (97.95) 1 (2.04) 46 (93.87) 3(6.12)
Burn (n=6) 6 (100) . 6 (100) . 6 (100) .
BICU (n=3) 2 (66.66) 1(33.33) 3 (100) - 3 (100) -
NICU (n=1) 1(100) . 1 (100) - 1 (100) -
CCU (n=5) 5(100) . 5(100) . 5(100) .
Emergency (13) 13 (100) - 13 (100) - 12 (93.30) 1(7.69)
Internal (n=9) 9 (100) - 8(88.88) 1(11.11) 9 (100) -
Neurology (n=2) 2 (100) - 2 (100) - 2 (100) -
Oncology (n=1) 1 (100) - 1 (100) - 1 (100) -
Surgery (n=6) 6 (100) - 5(83.33) 1 (16.66) 5(83.33) 1 (16.66)
Pediatric (n=5) 5 (100) . 4(80) 1(20) 5(100) -
N=100 97 3 96 4 95 5
p-value 0.59 0.12 0.88

ICU: Intensive care unit; BICU: Burn intensive care unit; NICU: Neonate intensive care unit; CCU: Cardiac care unit.

Table 4. Number (%) of the LasA, LasB, and PIV virulence genes in clinical isolates of P. aeruginosa based on sample types

Specimens (number) Lasd Lasb PIv

Yes No Yes No Yes No
Blood (n=13) 13 (100) - 12 (92.3) 1(7.69) 12 (92.3) 1(7.69)
Eye secretion (n=2) 2 (100) - 1 (50) 1 (50) 2 (100) -
Respiratory tract (n=37) 36 (97.29) 1(2.70) 36 (97.29) 1(2.70) 35 (94.59) 2 (5.4)
Stool (n=2) 2 (100) - 2 (100) - 1 (50) 1 (50)
Urine (n=26) 25 (96.15) 1(3.84) 26 (100) . 25 (96.15) 1(3.84)
Burn wound (n=20) 19 (95) 1(5) 19 (95) 1(5) 20 (100) -
N=100 97 3 96 4 95 5
p-value 0.99 0.00 0.13

Table 5. Relationship between the age range of the patients and the presence of virulence genes

Age range in years (number) Lasd LasB v

Yes No Yes No Yes No
1-10 (n=11) 11 (100) . 10 (90.90) 1 (9.09) 11 (100) .
11-20 (n=6) 6 (100) . 6 (100) - 5(83.33) 1 (16.66)
21-30 (n=7) 7 (100) - 6(85.71) 1(14.28) 7 (100) -
31-40 (n=13) 12 (92.30) 1 (7.69) 13 (100) - 13 (100) .
41-50 (n=12) 12 (100) . 12 (100) . 12 (100) .
51-60 (17) 16 (94.11) 1(5.88) 15 (88.23) 2 (11.76) 17 (100) -
61-70 (n=25) 25 (100) . 25 (100) . 22 (88) 3(12)
71-80 (n=7) 6 (85.71) 1 (14.28) 7 (100) : 6 (85.71) 1 (14.28)
81-90 (n=2) 2 (100) - 2 (100) - 2 (100) -
N=100 97 3 96 4 95 5
p-value 0.59 0.42 0.35
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creases this activity in other proteases, including LasB, de-
stroying connective tissue, blood vessels, and lung tissue by
P aeruginosa."’ During the colonization of the organism
in cystic fibrosis lung disease, the staphylolytic function of
LasA has probably been considered an important advan-
tage in P, aeruginosa over Staphylococcus aureus.!®) Also, the
overexpressed LasA could be related to antibiotic resistance
in P aeruginosa.'"! The LasB gene, encoding the LasB en-
zyme, is highly conserved among environmental and clini-
cal strains of P. aeruginosa and is present in more than 98%
of the strains.l”) Apart from the elastinolytic activity, LasB
causes the destruction of many proteins in the human im-
mune system and the loss of tight epithelial connections.*!
Also, LasB is involved in the activation of proteins derived
from bacteria, including flagellin, exotoxins, and other pro-
teases necessary for the pathogenicity of P. aeruginosa.l??!
According to the study in mouse models of infections, it was
concluded that the secretion of LasB by clinical isolates of
P aeruginosa causes diffuse hemorrhagic alveolar damage.
(7' Another study showed that high levels of LasB activity
in respiratory isolates obtained from intensive care unit pa-
tients were associated with increased 30-day mortality.!*!
Protease IV also destroys most of the host's immune system
proteins and causes corneal and lung infections in humans
and invertebrate hosts by P. aeruginosa.l®)

We detected that 97%, 96%, and 95% of P. aeruginosa
clinical isolates in the present study contained the LasA,
LasB, and PIV genes, respectively. However, all isolates
collected from the burn center were positive for all studied
genes, indicating the significance of pathogenesis. Also, the
considerable prevalence of these genes was detected in the
clinical isolates collected from the pediatric and infectious
centers in this region.

De Sousa et al. investigated the frequency of LasA and
LasB virulence genes in P. aeruginosa isolated from urinary
tract infections (UTTs), while all isolates contained the LasB
gene and none of them had the LasA gene.?*] The frequen-
cy of the LasB gene was consistent with the results of our
study, but in the case of the LasA gene, the results were con-
tradictory. Like elastase B, elastase A destroys elastin and
affects the epithelial cells.¥) Another research by Gervasoni
etal. collected 23 P. aeruginosa isolates from the water sam-
ples, from which 95.6% were carrying the LasA and LasB
genes.!?®! This organism can be a significant threat to hu-
man and animal health, as water supply systems can serve
as a dissemination source for P aeruginosa.’>’ However,
despite the different sample types, the prevalence of LasA
and LasB genes in our study was in close agreement with
the aforementioned study, indicating the significance of the
environmental sources. On the other hand, Camargo et al.
investigated the frequency of some virulence and antibiotic
resistance genes in 119 P. aeruginosa clinical isolates, while
all isolates contained the LasB gene and only one isolate
lacked the LasA gene.?®! The slight difference between the
abovementioned research and our results can be due to the
different sample types; however, both studies showed the
significance of these genes in pathogenesis. In addition,

Mokhtari et al. conducted a study on 60 human and 60
animal isolates of P. aeruginosa, and their results showed a
93.3% and 30% prevalence of the LasB gene in human and
animal isolates, respectively.?”) The slight discrepancy with
our research may be due to the unequal number of samples
or the difference in geographical area.

Another study conducted in Egypt on 30 P. aerugino-
sa isolated from the burn, blood, and pulmonary samples
showed a 100% frequency of the LasB gene, indicating the
importance of elastase B for the survival of P. aeruginosa
in different environments.?8! The discrepancy may be due
to the smaller number of samples compared to our study
(Table 4). Also, Nikbin et al. conducted a study on 268 P.
aeruginosa clinical isolates collected from burn, wound,
and pulmonary tract infections, and showed a 100% prev-
alence of the LasB gene. It is clearly established that the
virulence of P. aeruginosa is multifactorial. Elastase B is
one of the most important proteases of this Gram-nega-
tive bacillus.?”! This enzyme has a high presence in clin-
ical samples related to burn, wound, and lung infections,
resulting in elastin and collagen destruction in tight ep-
ithelial connections.*! Engel et al. showed that a mutant
P. aeruginosa without the PIV gene can lose the ability
to cause keratitis. Based on the results of the mentioned
study, doses of 50 ng to 200 ng of pure PIV could lead to
eye epithelial defects within 3 hours. Also, 20 ng of active
protease IV or 200 ng of heat-inactivated protease IV had
no effect on eye tissue.>*) However, the PIV gene was de-
tected in both isolates collected from the eye secretions in
our study. Also, Li et al. demonstrated that the three main
proteases of P. aeruginosa, LasA, LasB, and PIV, are under
the control of the quorum sensing (QS) system, and these
enzymes activate each other in a cascade manner.’! This
indicates the significant role of LasB, as a leader in this
group, in the protease-related pathogenesis of P. aerugi-
nosa. However, there was nearly no difference in the LasA,
LasB, and PIV gene prevalence in the present study.

CONCLUSIONS

Pseudomonas aeruginosa has multiple pathogenic factors
and complex signaling systems providing the conditions for
pathogenesis. This pathogen can colonize different surfaces
and produce several virulence factors. LasA, LasB, and PIV
are grouped as significant virulence factors, controlled by
QS, sensing P. aeruginosa, which affects different proteins.
Due to the high frequency of LasA, LasB, and PIV genes in
our study, we can conclude that proteases are suitable targets
to control the pathogenesis of this organism in patients. De-
spite the fact that P aeruginosa’s pathogenicity is multifac-
torial, it is advised that future research look into the expres-
sion levels of these proteins in P. aeruginosa isolates because
of the high prevalence of these enzymes. It is also suggested
that research be done on discovering potent substances to
block the synthesis or function of these proteins in order to
lessen the severity of illness in hospitalized patients.
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Limitations

The limitation of this study is the lack of investigation of
other important and effective proteases in aggravating the
pathogenicity of Pseudomonas aeruginosa. Also, we can in-
vestigate the expression levels of these enzymes in our iso-
lates in future research.
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LasA, LasB, and PIV in P. aeruginosa

MonekynsapHoe uccnegosaHue reHoB LasA, LasB u PIV
B KIMHNYeCcKUux nsonatax Pseudomonas aeruginosa
B NnpoBUHUMN Ma3eHgepaH, CeBepHblii NpaH
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Pe3tome

Llenn: Pseudomonas aeruginosa urpaet BaXHyIO pO/ib B TOCIUTAa/IbHBIX MH(EKUNAX, BEI3BAHHBIX HECKONIBKUMH (BaKTOpaMu BUpY-
JICHTHOCTH, TAKMMU KaK 9/1acTasa 1 IpoTeassl. Lle/bio JaHHOTO MCCIefoBaHs OblIa OLleHKa PAaCIIPOCTPaHEHHOCTI TeHOB LasA, LasB

n PIV, Kopupyoumx 3111 pepMeHTDI, B KIMHIYECKNX U30ATaX P, aeruginosa.

Matepuanbl u Mmetofbl: CTo KIMHMYECKUX U30JATOB ObUIM COOPAaHBI y MAIMEHTOB, MOCTYIMBIINX B 00pa3oBaTe/IbHbIe 1 Teparnes-
TIYecKye OOMbHUIIBI MPpoBUHIMY MasaHaapaH, CeBepHblil VpaH. VI301ATH ObUIM MAEHTUGUIMPOBAHBI C IOMOIIBIO CTAHAAPTHBIX
MMKPOOYOTIOTMYECKUX ¥ O6MOXMMIYecKuX TecToB. Bakrepuanbras JHK Obl1a usBiedeHa METOOM IIENMOYHOTO JIU3MCA, @ HAIMINe
COOTBETCTBYIOLIMX T€HOB ObI/IO 0OHAPYXeHO ¢ momolbio MeTofa ITIIP. laHHble 6bUIM IIPOaHANMN3UPOBAHbI ¢ HOMOIIbI0 SPSS v. 23 u
KpuUTepus Xu-kpagpar. 3Hadyenue p<0.05 C4MTANOCh CTATUCTIYECKN 3HAYVMMBIM.

Pesynbratbl: B 100 ximHndeckux nsonAtax P. aeruginosa rennt LasA, LasB u PIV 6puin npeficTaB/IeHbl ¢ 4acToToit 97%, 96% 1 97%
COOTBETCTBEHHO. V3 061mero uncia 06pasos 39 manueHToB GbUIN XKeHIMHAMM 1 61 My>kunHaMu. Taxoke 6OJIBIINHCTBO [IAIIIEHTOB
61111 B Bo3pacte oT 61 o 70 ner.

3akntoueHue: LasA, LasB u PIV mpoko pacrpocTpaHeHbl B KIMHNYECKIX M30/ATaX P, aeruginosa, 4To yKasbiBaeT Ha BAXXHOCTD 9THX
TeHOB KaK K/II04eBbIX GaKTOPOB BUPY/ICHTHOCTI B IATOT€HHOCTH P. aeruginosa B 9TOM peryoHe.
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