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Abstract

Introduction: Pseudomonas aeruginosa is a leading cause of hospital-acquired infections and has innate resistance to many
disinfectants and antibiotics. Multiple drug resistance in this organism has made treatment options limited.

Aim: To identify and characterisePseudomonas aeruginosa isolated from clinical specimens and to analyse the antibiotic
susceptibility pattern to amikacin, ceftazidime, and ciprofloxacin.

Materials &Methods: This was a hospital-based study done for a period of 6 months.176 nonfermenters were isolated during
this period of which 135 isolates were identified as Pseudomonas aeruginosa.ldentification was done by the characteristic odour,
colony morphology, pigment production, gram staining, motility, and biochemical tests. Pigment production was studied in
detail. Antibioticsusceptibility testing was performed on Mueller-Hinton agar by Kirby-Bauer disc diffusion method.
Susceptibility results for amikacin, ceftazidime, and ciprofloxacin were analysed.

Results: Pseudomonas aeruginosa was the most frequently isolated nonfermenter in the study (135 isolates, 76.70%).37.04%of
the Pseudomonas aeruginosa strains were isolated from pus samples,31.11% from miscellaneous specimens which included
catheter tips, drain tips, bronchial wash and tissues, 21.48% from sputa,8.15%from urine and 2.22% from body fluids.70.37% of
P.aeruginosastrainsproduced pigment on nutrient agar at 30°C.71.85% of isolates produced pigment on gelatin agar.Of these,
38.14% produced pyocyanin, 32.98% produced pyomelanin, 28.87% produced pyorubrin. 28.15% strains were nonpigmented.
The isolates were most susceptible to ceftazidime (50.37%), followed by amikacin (49.63%), and ciprofloxacin (40.74%).
Conclusion: Proper infection control practices and regular dissemination of microbiology data can limit the emergence and
spread of this nonfermenter.
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Introduction major classes of bacterial virulence

Pseudomonas aeruginosa(P.aeruginosa) belongs to
the group of nonfermentative gram-negative bacilli,
and is the major pathogenic species in the family
Pseudomonadaceae.The organism flourishes as a
saprophyte in warm moist environmentand is often
isolated from water in sinks and drains,respirators,
humidifiers, disinfectants, soaps, irrigation fluids and
medical equipment."***It has innate resistance to

many antibiotics.’Inspite of possessing almost all

factors,P.aeruginosa still remains an opportunistic
pathogen®. It is primarily a nosocomial pathogen and
can cause pneumonia, urinary tract infection (UTI),
skin and soft tissue infections, bone and joint
infections, eye and ear infections, bacteraemia,
meningitis etc.“”Respiratory tract is a major site of
predilection for this organism. Itcauses chronic
infections of the airways in patients with

predisposing conditions, the most common being
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cystic fibrosis.""P.aeruginosa is also an established
agent causing outbreaks in hospitals. Several reports
of outbreaks of colonization and infection with this
bacterium have been published.®”'*'"Biofilms play
a very significant role in the pathogenesis of certain
infections by P.aeruginosa, and the molecular
aspects of biofilm formation have been very well
studied in this pathogen."*'?

The antibiotics effective against P.aeruginosa
infections are  antipseudomonal  penicillins,
cephalosporins, aminoglycosides, fluoroquinolones,
and carbapenems. Amikacin, ceftazidime, and
ciprofloxacin are commonly used to treat
P.aeruginosa infections. Aminoglycosides are
usually used as combination regimens and are
generally not advised as monotherapy."“They are
bactericidal and are often given in combination with
beta lactam antibiotics. Amikacin is not affected by
many modifying enzymes that inactivate gentamicin
and tobramycin."”’Of the cephalosporins, ceftazidime
is a suitable alternative to aminoglycosides and can
be used as monotherapy to treat serious hospital-

(16)

acquired infections due to P.aeruginosa, but

resistance is an issue.Ciprofloxacin, reported to be
the most active quinolone against P.aeruginosa,”
exhibits good activity against the organism and has
excellent tissue  distribution'”.  Unlike other
antipseudomonal antibiotics, this drug can be given
orally, but resistance may develop quickly during the
course of therapy.There are various mechanisms of
resistance in P.aeruginosa such as production of
extended spectrum B-lactamases (ESBL), Amp C B-
lactamases,metallo B-lactamases (MBL),amin-
oglycoside modifying enzymes, outer membrane
impermeability due to porin loss, and active efflux

pumps. 519

P.aeruginosa can be identified on the basis of colony
morphology, production of bluish-green diffusible
phenazine pigment, a positive oxidase test, motility,
and a triple sugar iron agar reaction of alkaline over
no change®.But problem arises when nonpigmented
strains are isolated in culture. Many laboratories fail
to identify nonpigmented P.aeruginosa strains. This
leads to underdiagnosis of P.aeruginosa infections.
In such cases, additional reactions have to be done
inorder to confirm the identity of the isolate as
P.aeruginosa.

This study was done to identify and characterise
Pseudomonas aeruginosa isolated from clinical
specimensand analyse the susceptibility for amikacin,
ceftazidime, and ciprofloxacin.

Materials & methods

The study was a hospital-based one carried out for a
period of 6 months during which, 176 nonfer-
mentative gram-negative bacilli isolated from various
clinical specimens were further characterised.Of
these, 135 isolates were identified as P.aeruginosa.An
organism was considered to be a nonfermenter, if it
failed to produce acid in routine glucose medium or

utilized glucose oxidatively.*”

Growth on triple
sugar iron (TSI) agar slant with no growth extending
into the butt and no acidification of the butt was
taken as that of a nonfermenter. Identification of
P.aeruginosa was done by the characteristic odour,
colony morphology, pigment production, gram
staining, motility, and biochemical properties.
Cultural characteristics were determined on blood
agar, MacConkey agar, nutrient agar, milk agar, and
gelatin agar.The biochemical tests used in the study
were oxidase test, indole production, TSI agar, urea
hydrolysis, citrate utilization, nitrate reduction,

arginine  dihydrolase, lysine and  ornithine

decarboxylases, phenylalanine deaminase, Hugh-
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Leifson oxidation-fermentation test, acetamide

utilization, aesculin  hydrolysis and DNAse
tests.Carbenicillin  (100mcg), Polymyxin B (300
units/dic), and Kanamycin (30mcg) discs were also
used to support  the  identification  of
P.aeruginosa.”” Antibioticsusceptibility testing was
performed on Mueller-Hinton agar by the Kirby-
Bauer disc diffusion method.

Results

135 of the 176nonfermentative isolates were
identified as P.aeruginosa (76.70%), which was the
most commonly encountered nonfermenter in the
study.P.aeruginosa was isolated from pus samples
(50 isolates, 37.04%),miscellaneous specimens (42
isolates, 31.11%)which included catheter tips, drain
tips, bronchial wash and tissues, sputum samples (29
isolates,21.48%),urine (11 isolates,8.15%), and body
fluids (3 isolates, 2.22%)(TABLEL1).

Pigment production byP.aeruginosa can be enhanced
by growing them on milk-, gelatin-, or potato-

containing media and also by incubating them at 25

to 30°C.*” Nutrient agar, gelatin agar, and milk agar
were used for this purpose. TABLE 3 compares
pigment production of P.aeruginosa on nutrient agar
at 30°C and at 37°C.On nutrient agar, 95 isolates
(70.37%) of P.aeruginosa produced pigment when
grown at 30°C when compared to 90 pigment
producing strains (66.67%) grown at 37°C (TABLE
2). Of the 3 culture media used for pigment
enhancement, gelatin agar could identify the
maximum number of pigment-producing strains of
P.aeruginosa 97 isolates, 71.85%)
(TABLE3).Among the 97 pigment-producing strains
of P.aeruginosa, 37 (38.14%) produced pyocyanin,
32 (32.98%) produced pyomelanin, and 28 (28.87%)
produced pyorubrin (TABLE 4). 38 (28.15%) strains
were nonpigmented.

Susceptibility test results were analysed for amikacin,
ceftazidime, and ciprofloxacin (TABLE 5). Isolates
of P.aeruginosa were most susceptible to ceftazidime
(50.37%), followed by amikacin (49.63%), and

ciprofloxacin (40.74%).

TABLE 1- ISOLATION OF PSEUDOMONAS AERUGINOSA FROM VARIOUS CLINICAL SPECIMENS

SPECIMEN NO: OF ISOLATES PERCENTAGE (%)
Pus 50 37.04
Miscellaneous 42 31.11
Sputum 29 21.48
Urine 11 8.15
Body fluids 3 2.22
Blood 0 0
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TABLE 2- PIGMENT PRODUCTION BY PSEUDOMONAS AERUGINOSA ON NUTRIENT AGAR AT DIFFERENT

TEMPERATURES
INCUBATION PIGMENT PRODUCTION
TEMPERATURE
POSITIVE % NEGATIVE %
25-30°C 95 70.37 40 29.62
37°C 90 67.11 45 33.33

TABLE 3- COMPARATIVE STUDY ON PIGMENT PRODUCTION BY PSEUDOMONAS AERUGINOSA USING

DIFFERENT MEDIA
PIGMENT PRODUCTION
POSITIVE % NEGATIVE %
NUTRIENT AGAR 95 70.37 40 29.63
GELATIN AGAR 97 71.85 38 28.15
MILK AGAR 92 68.15 43 31.85

TABLE 4- PIGMENTS PRODUCED BY PSEUDOMONAS AERUGINOSA

NO. %
PIGMENT POSITIVE 97 71.85
PYOCYANIN PRODUCERS 37 38.14
PYOMELANIN PRODUCERS 32 32.98
PYORUBRIN PRODUCERS 28 28.87

TABLE 5- ANTIBIOTIC SUSCEPTIBILITY PATTERN OF PSEUDOMONAS AERUGINOSA TO AMIKACIN,

CEFTAZIDIME, AND CIPROFLOXACIN

NO. OF ISOLATES AMIKACIN CEFTAZIDIME CIPROFLOXACIN
NO. %o NO. %o NO. %
135 67 49.63 68 50.37 55 40.74
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Discussion

P.aeruginosa was the most frequently isolated
nonfermenter in our study (76.70%). This finding is
supported by several studies.*"******Javiya
etal*have reported a 20.28% isolation rate of
P.aeruginosa from clinical specimens. The organism
was isolated predominantly from the ulcers of
diabetic patients.Selvi etal“”have commented in their
study that P.aeruginosa isolated from diabetic wound
infections should never be considered insignificant.
Resmi et al®*have reported a 72.5% isolation rate
from pus samples. 29 isolates (21.48%) of
P.aeruginosawere recovered from sputum samples. It
is the leading cause of nosocomial respiratory tract
infections, particularly in the intensive care
units.*”’Colonisation of the upper respiratory tract
and endotracheal tubes are common and must be
differentiated from true infection.”) All the 11
nonfermenters isolated from urine samples were
identified as P.aeruginosa.Majority of these urinary
isolates were from catheterized patients.P.aeruginosa
UTI often occur in patients on urinary catheters,
stents, with stones, or in whom surgery or
instrumentation was undergone.’17 out of the 135
isolates (12.6%) produced mucoid colonies. Pier GB
et al®state that P.aeruginosa strains isolated from
environment and nosocomial infections are usually
nonmucoid.Mucoid strains are very common in
patients with cystic fibrosis, and less frequently in
bronchiectasis.*”

P.aeruginosa  produces several diffusible
pigments of which pyocyanin production is of
diagnostic significance. Pigment production depends
on a dynamic metabolic equilibrium provided by the
medium constituents such as peptones, minerals, and
various ions. We noted that pigment production by

P.aeruginosa was enhanced at room temperature than

at 37°C.Nutrient agar, milk agar, and gelatin agar
were selected for pigment enhancement as they were
cheap, easily available, and easy to prepare. In our
study, majority of the isolates produced pyocyanin
(38.14%).Pigment production was also observed on
nutrient agar butts and they were examined weekly
for 3 weeks. It was found that pigment production
was enhanced after 5 or 6 subcultures.38 (28.25%)
isolates did not produce any pigment.Resmi et
al*had in their study, isolated 54% of pyocyanin-
producing strains and 18.1% of nonpigment-
producing strains of P.aeruginosa.

About 10-15% of P.aeruginosa strains produce
pigmentonly when grown on pigment enhancement
media."“Eventhough the identification of pigment-
producing strains is not difficult, nonpigment-
producing strains need additional tests.

It has been hypothesized that antibiotic usage may
favourthe occurrence of nonpigment-producing
strains.*”Majority of the P.aeruginosa colonies were
flat, spreading with serrated edges (Type 1) and the
remaining were coliform-like colonies (Type 2) and
mucoid  colonies  (Type  5).Regarding  the
denitrification feature, 130 (97.19%) strains reduced
nitrate and 5 (3.93%) did not reduce nitrate. A study
conducted by Hartingsveldt etal®”showed that
mutants of P.aeruginosa lacking nitrate reductase A
have been isolated in many ways.

For identification purpose, 3 antibiotic discs were
used- carbenicillin, polymyxin B, and
kanamycin.Except for 1 isolate, all the strains were
resistant to kanamycin. All the strains were sensitive
to polymyxin B, and 4 strains were resistant to
carbenicillin.

TheP.aeruginosain our study were most susceptible
to ceftazidime (50.37%), followed by amikacin
(49.63%), and ciprofloxacin (40.74%).Javiya et
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al*’had reported resistance rate of 67.86% for
ceftazidime, 50% for amikacin, and 69.64% for
ciprofloxacin. They suggest that the use of amikacin
should be limited to serious nosocomial infections
inorder to prevent further resistance.In a study by
Selvi et al,”® 66.7% of P.aeruginosa were resistant
to ciprofloxacin and 66.6% were resistant to
amikacin and ceftazidime each.The percentage
resistance to ciprofloxacin was 42% and to
ceftazidime was 46% in a work done by Shampa et
al.**Meharwal et al°*”had reported a high resistance
rate for ciprofloxacin (76.3%) followed by 65.8% for
ceftazidime, and 50% for amikacin. According to

©in a study, 44% of P.aeruginosa

Bhatnagar et al
strains were resistant to ceftazidime, whereas 41%
were resistant to ciprofloxacin and only 14.5% to
amikacin.Juyal et al®*“report a high resistance rate to
ciprofloxacin  (73.77%), 68.85% resistance to
ceftazidime, whereas only 27.87% resistance to
amikacin.The percentage resistance reported by
Krishnaprakash et al®”was 75% for ciprofloxacin,
67% for ceftazidime, and 66% for amikacin. Most of

these studies have amikacin as the most effective

antipseudomonal antibiotic in vitro.But many strains

References

do not respond to these antibiotics in vivo, although
effective in vitro.”

An aminoglycoside combined with a beta-lactam
antibiotic is often used in clinical practice.®"
Resistance can occur during treatment of infections
caused by P.aeruginosa and multidrug resistance
makes therapeutic options limited. The misuse of
antipseudomonal antibiotics have also favoured the
onset of multidrug resistance.

Conclusion

A total of 135 strains of P.aeruginosa were identified
from 176 nonfermenters isolated from clinical
specimens.P.aeruginosa was the most frequently
isolated nonfermenter. Majority were pigment
producers. Of the three antipseudomonal antibiotics
(ceftazidime, amikacin, and ciprofloxacin) analysed,
ceftazidime was the most effective in vitro and
ciprofloxacin the least.The nonfermenters, especially
P.aeruginosa are a continuing threat to effective
therapeutic strategies because of their intrinsic and
acquired resistance to many antibiotics. Improved
antibiotic stewardship and infection control measures
are the pressing needs of this hour to contain the
emergence and spread of these multiply drug resistant

pathogens.

1. Pier GB. Pseudomonas and related Gram-negative bacillary infections. In: Goldman L, Schafer Al, eds. Goldman’s
Cecil medicine, 24™ edition, Elsevier Saunders 2012:1877-1881.
2. Kiska DL, Gilligan PH. Pseudomonas. In: Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH,eds. Manual of

Clinical Microbiology, 7 edition, American Society for Microbiology 2005: 517-525.

3. Govan JRW. Pseudomonas, Stenotrophomonas, Burkholderia. In: Collee JG, Fraser AG, Marmion BP, Simmons A,
eds. Mackie & McCartney Practical medical Microbiology, 14" edition, Churchill Livingstone 1996:413-424.

4. Pitt TL. Biology of Pseudomonas aeruginosa in relation to pulmonary infection in Cystic fibrosis. Journal of the Royal

Society of Medicine Supplement 1986;79(12):13-18.

5. Forbes BA, Sahm DF, Weissfeld AS. Pseudomonas, Burkholderia, and similar organisms. Bailey & Scott’s Diagnostic

Microbiology, 11™ edition, Mosby 2002:385-398.

6. Pier GB, Ramphal R. Pseudomonas aeruginosa. In: Mandell GL, Bennett JE, Dolin R eds. Mandell, Douglas, and

Bennett’s Principles and practice of Infectious diseases.Vol2, 7" edition,Churchill Livingstone 2005: 2835-2860.

184

www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Indian Journal of Basic and Applied Medical Research; June 2016: Vol.-5, Issue- 3, P. 179-186

Brooks GF, Carroll KC, Butel JS, Morse SA, Mietzner TA. Pseudomonads, Acinetobacters, and uncommon Gram-
negative bacteria. Jawetz, Melnick and Adelberg’s Medical Microbiology, 25" edition, McGraw-Hill 2010:227-234.
Iversen BG, Jacobsen T, Eriken HM, Bukholm G, Melby KK, Nygard K, Aavitsland P. An outbreak of Pseudomonas
aeruginosa infection caused by contaminated mouth swabs. Clinical Infectious Diseases 2007;44(6): 794-801.

Jefferies IMC, Cooper T, Yam T, Clarke SC. Pseudomonas aeruginosa outbreaks in the neonatal intensive care unit- a
systematic review of risk factors and environmental sources. Journal of medical Microbiology 2012;61:1052-1061.
Lanini S, D’Arezzo S, Puro V, Martini L, Imperi F, Piselli P, et al. Molecular epidemiology of a Pseudomonas
aeruginosa hospital outbreak driven by a contaminated disinfectant-soap dispenser. PLoS ONE 2011;6(2):e17064.
Srinivasan A, Wolfenden LL, Song X, Mackie K, Hartsell TL, Jones HD, et al. An outbreak of Pseudomonas
aeruginosa infections associated with flexible bronchoscopes. N Engl J Med 2003;348:221-227.

Rasamiravaka T, Labtani Q, Duez P, El Jaziri M. The formation of Biofilms by Pseudomonas aeruginosa:A review of
the natural and synthetic compounds interfering with control mechanisms. Biomed Research International 2015.
http://dxdoi.org/10.1155/2015/759348.

Wei Q, Ma LZ. Biofilm matrix and its regulation in Pseudomonas aeruginosa. International Journal of Molecular
Sciences 2013;14:20983-21005.

Carmeli Y, Troillet N, Eliopoulos GM, Samore MH. Emergence of Antibiotic resistant Pseudomonas aeruginosa:
Comparison of risks associated with different antipseudomonal agents. Antimicrobial Agents and Chemotherapy
1999;43(6):1379-1382.

Lovering AM, Reeves DS. Aminoglycosides and aminocyclitols. Finch RG, Greenwood D, Norrby SR, Whitley RJ,
eds. Antibiotic and Chemotherapy, 9™ edition, Elsevier Saunders, 2010:145-169.

Govan JRW. Pseudomonads and non-fermenters. Greenwood D, BarerM, Slack R, Irving W, eds. Medical
Microbiology, 18" edition, Churchill Livingstone 2012:298-304.

Appelbaum PC, Bryskier A. Quinolones. Finch RG, Greenwood D, Norrby SR, Whitley RJ, eds. Antibiotic and
Chemotherapy, 9" edition, Elsevier Saunders, 2010:306-325.

Gellatly SL, Hancock REW. Pseudomonas aeruginosa: new insights into pathogenesis and host defenses. Pathogens
and Disease 2013;67:159-173.

Henrichfreise B, Wiegand I, Pfister W, Wiedmann. Resistance mechanisms of multiresistant Pseudomonas aeruginosa
strains from Germany and correlation with hypermutation. Antimicrobial Agents and Chemotherapy 2007;51(11):4062-
4070.

Koneman EW, Allen SD, Janda WM, Schreckenberger PC, Winn WC, Jr. The Nonfermentative Gram-negative bacilli.
Koneman’s Color Atlas and Textbook of Diagnostic Microbiology, 5™ edition, Lippincott Williams & Wilkins
1997:253-320.

Vijaya D, Kamala S, Bavani S, Veena M. Prevalence of nonfermenters in clinical specimens. Indian Journal of medical
Sciences 2000;54(3):87-91.

Patel PH, Pethani JD, Rathod SD, Chauhan B, Shah PD. Prevalence of Nonfermenting Gram negative bacilli infection
in tertiary care hospital in Ahmedabad, Gujarat. Indian Journal of Basic and Applied Research 2013;2(6):608-613.
Nautiyal S, Jauhari S, Goel N, Mahawal BS. Current trend of Nonfermenting Gram negative bacilli in a tertiary care
hospital in Dehradun, Uttarakhand. International Journal of Advanced Research 2014;2(2):322-328.

Benachinmardi KK, Padmavathy M, Malini J, Navaneeth BV. Prevalence of non-fermenting Gram-negative bacilli and
their in vitro susceptibility pattern at a tertiary care teaching hospital. Journal of the Scientific Society 2014;41(3):162-
166.

185
www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Indian Journal of Basic and Applied Medical Research; June 2016: Vol.-5, Issue- 3, P. 179-186

Gokale SK, Metgud SC. Characterization and antibiotic sensitivity pattern of Nonfermenting Gram negative bacilli
from various clinical samples in a tertiary care hospital, Belgaum. Journal of Pharmaceutical and Biomedical Sciences
2012;17(14):2-5.

Javiya VA, Ghatak SB, Patel KR, Patel JA. Antibiotic susceptibility patterns of Pseudomonas aeruginosa at a tertiary
care hospital in Gujarat, India. Indian J Pharmacol 2008;40(5):230-234.

Sivanmaliappan T S, Sevanan M. Antimicrobial susceptibility patterns of Pseudomonas aeruginosa from Diabetes
patients with foot ulcers. International Journal of Microbiology 2011. http://dx.doi.org/10.1155/2011/605195.

Rajan R, Saramma TI. Isolates of Pseudomonas aeruginosa from clinical specimens. The Journal of the Academy of
Clinical Microbiologists 2001;3(1):11-15.

Rello J, Ausina V, Ricart M, Castella J, Prats G. Impact of previous antimicrobial therapy on the etiology and outcome
of ventilator-associated pneumonia. Chest 1993;104:1230-1235.

Pitt TL. Pseudomonas, Burkholderia and related genera. Balows A, Duerden Bl.eds. Topley and Wilson’s
Microbiology and microbial infections, vol2, Arnold1998:1109-1138.

Wahba AH, Darrell JH. The identification of atypical strains of Pseudomonas aeruginosa. J. Gen. Mirobiol.
1965;38:329-342.

Van Hartingveldt J, Marinus MG, Stouthamer AH. Mutants of Pseudomonas aeruginosa blocked in Nitrate or Nitrite
dissimilation. Genetics 1971;67:469-482.

Anupurba S, Bhattacharjee A, Garg A, Sen MR. Antimicrobial susceptibility of Pseudomonas aeruginosa isolated from
wound infections. Indian Journal of Dermatology 2006;51(4):286-288.

Meharwal SK, Taneja N, Sharma SK, Sharma M. Complicated nosocomial UTI caused by nonfermenters. Indian
Journal of Urology 2002;18(2):123-128.

Bhatnagar R, Kumar S, Bansal G, Mehra SK. Identification and antimicrobial susceptibility pattern of clinical isolates
of Non-fermentative Gram negative bacilli. International Journal of Pharma Research and Health Sciences
2014;2(4);347-351.

Juyal D, Prakash R, Shankarnarayan SA, Sharma M, Negi V, Sharma N. Prevalence of nonfermenting gram negative
bacilli and their in vitro susceptibility pattern in a tertiary care hospital of Uttarakhand: A study from foothills of
Himalayas. Saudi Journal of Health Sciences 2013;2(2):108-112.

Krishnaprakash S, Chaudhary M, Kashyap B, Kumari T, Sharma VK. Imipenem resistant Pseudomonas aeruginosa: A

preliminary report. The Journal of The Academy of Clinical Microbiologists 2005;7(1):27-30.

186

www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



