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INTRODUCTION

Diabetes mellitus is a group of metabolic disorders
characterized by hyperglycemia. The hyperglycemia
results from defects in insulin secretion, insulin action or
both. The chronic hyperglycemia of diabetes is associated
with specific chronic complications resulting in damage
or failure of various organs, notably the eyes, kidney,
nerves, heart & blood vessels. [1]

Diabetes causes a number of deleterious effects on
immune defense mechanisms both cellular and
humeral.Included are changes in leukocyte function,
altered microvascular response, and changes in the
complement cascade, cytokine network, and chemokine
formation. There are harmful effects of hyperglycemia

ABSTRACT

Aim:A prospective study was carried out on patients with diabetic foot lesions to determine
their clinical characteristics, spectrum of microbial flora and asses their comparative in
vitro susceptibility to the commonly used antibiotics.

Materials and Methods: A total number of 100 cases of diabetic wound infections
were screened for aerobic and anaerobic isolates. 50 non-diabetic patients with wound
infection were screened for aerobic and anaerobic isolates which is taken as control.

Results and Conclusion: Out of 100 wound swabs collected from diabetic wounds,
44 samples were culture positive. From 44 cultures positive samples 48 aerobic bacteria
were isolated.  Among the 44 culture positive samples 40 were monomicrobial, whereas
rest of the 4 culture positives revealed polymicrobial isolates. The incidence of diabetic
wound infections were more among males and prevalence is more among the age group
40 – 69 years (mean age of incidence is 59.69 ± 9.71 years).

In the present study Pseudomonas aeruginosa was the predominant isolate followed by
Staphylococcus aureus, Escherichia coli, Klebsiellapneumoniae, and Staphylococcus
epidermidis. The incidence of wound infection is more among the diabetic patients when
compared to non-diabetic patients because several immune defence mechanisms are
defective like decrease in leukocyte chemotaxis, phagocytosis and defective intracellular
killing. In the present study Pseudomonas aeruginosa 7(20.59%) was the predominat ESBL
producer, followed by Klebsiellapneumoniae 4(11.76%) and Escherichia coli 3(8.82%).
Total ESBL producers in gram negative isolates was 41.18%. Metalobetalactamases
production among the Pseudomonas aeruginosa was 16.67%. The results also had shown
the polymicrobial nature of the diabetic wound infection.

Keywords: Diabetes, wound, MRSA, ESBL, MBL

on leukocyte function such as decrease in chemotaxis,
phagocytosis, adherence, and bacteriocidal activity. [2]

Optimal management of diabetic wound infection can
decrease infection related morbidity, duration of hospital
stay and incidence of gangrene, limb amputation. Thus
this study was attempted to know the bacteriological
profile and associated resistance in isolates from the
diabetic patients, to formulate a local antibiotic policy in
establishing an empirical treatment for diabetic wound
infections.

MATERIALS AND METHODS

The present study “bacteriological profile of diabetic
wound infections” was conducted in the Department of



Microbiology, ChalmedaAnand Rao Institute of Medical
Sciences, Bommakal, Karimnagar for a period of one year.
100 wound swabs were collected from inpatients and out
patients who are attending CAIMS General Hospital.
Patients who are clinically diagnosed diabetes mellitus
with wound infections are included in this study. 50
wound swabs were also collected from non-diabetic
patients with wound infection, which is taken as a control
group.

The wound site was first decontaminated with 70% ethyl
alcohol after which the wound is washed well with sterile
saline and dried. Three wound swabs are collected from
the wound site under sterile precautions and transported
in sterile screw caped tubes (Hi-media). One swab is for
Gram’s staining, the second swab for aerobic culture and
the third for anaerobic culture.

The pus swabs were cultured on Blood & Mac conkey
agar and incubated at 370C for 24 – 48 hrs. Wound swabs
were inoculated on two Anaerobic Blood agar plates and
incubated in GEN bags and Mc IntoshFilde’s anaerobic
jar with anaerobic generators. Anaerobic condition was
detected by the anaerobic indicator capsule. After
incubating for 48 – 72 hours plates were observed for
growth.

All organisms isolated were identified according to
standard microbiological methods. Antimicrobial
susceptibility of bacterial isolates was performed by Kirby
Bauers disk diffusion method. The isolates were tested
for drug resistance by the following methods.

Detection of MRSA

Detection of MRSA was done by Oxacillin disc (1µg) on
the bacterial lawn culture of Staphylococcus aureus. After
overnight incubation, the zone of inhibition was
measured. An inhibition zone diameter less than or equal
to 10mm indicates MRSA. [3]

Cefoxitin Disc Diffusion Test

All the isolates were subjected to Cefoxitin disc diffusion
test using a 30 µg disc. A 0.5 McFarland standard
suspension of the isolate was made and lawn culture done
on MHA plate. Plates were incubated at 37 0C for 18 h
and zone diameters were measured. An inhibition zone
diameter of = 19 mm was reported as Oxacillin resistant
and =20 mm was considered as Oxacillin sensitive4.

Detection of ESBL Production

Screening for ESBL

This was done as part of the routine susceptibility testing,
according to criteria recommended by the NCCLS. Two
discs, Ceftazidime (30µg) and Cefotaxime (30µg), were
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used. An inhibition zone of < 22 mm for Ceftazidime and
< 27 mm for Cefotaxime indicated that the strain probably
produced ESBL. [5]

Phenotypic confirmatory test for ESBL Production :

The suspension for inoculum was prepared from 4-5
isolated colonies and turbidity was compared with 0.5
McFarland standard. Sterile cotton swab soaked in this
suspension was used to make lawn culture on Mueller
Hinton agar plates. Ceftazidime (30 µg) and Ceftazidime
+ Clavulunic acid (20 µg + 10 µg) were placed at the
distance of 20mm from center to center.

Plates were incubated at 37°C overnight. A > 5mm
increase in zone diameter for the antimicrobial tested in
combination with Clavulanic acid versus its zone when
tested alone confirmed ESBL production. [6]

Detection of Metallo Betalactamases

Imipenem resistant Pseudomonas aeruginosa isolates
were further screened for MBL production by Double disc
synergy test.

Imipenem-Ethylene Diamine Tetra Acetic Acid (EDTA)
Double Disc Synergy Test

Test organisms were inoculated on the plates with Muller
Hinton agar. An Imipenem (10 microgram) disc was
placed 20mm centre to centre from blank disc containing
10 microL of 0.5M EDTA (750 microgram). Enhancement
of the zone of inhibition in the area between Imipenem
and the EDTA discs in comparison with the zone of
inhibition on the far side of the drug was interpreted as
positive. [7]

Ethics approval

The study protocol was reviewed and approved by the
Institutional Ethics committee, at Chalmeda Anand Rao
Institute of Medical Sciences, Karimnagar, 2015, and
written informed consent form was obtained from all
participants.

RESULTS

Among the 100 patients with diabetic wound infection
68(68%) were male and 32(32%) were female. The
incidence of diabetic wound was more among the age
group between 40 – 69 years with a mean age of about
59.69 ± 9.71 years.

Out of 100 wound swabs collected from diabetic wounds,
44 samples were culture positive. From  44 culture
positive samples 48 aerobic bacteria were isolated.
Among the 44 culture positive samples 40 were
monomicrobial, whereas rest of the 4 culture positives
revealed polymicrobial isolates.
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S.No Gram positive cocci            Percentage

1 Staphylococcus aureus             10 (20.83%)

2 Staphylococcus epidermidis              4 (8.33%)

Gram negative bacilli

3 Pseudomonas aeruginosa             18(37.50%)

4 Escherichia coli              9 (18.75%)

5 Klebsiellapneumoniae              7 (14.58%)

               TOTAL ISOLATES 48

Table-1 : Aerobic Gram Positive and Gram Negative Bacteria

Isolated in Diabetic Wound Infection

Pseudomonas aeruginosa 18(37.50%) was the
predominant isolate followed by Staphylococcus aureus
10(20.83%), Escherichia coli 9(18.75%), Klebsiellapne-
umoniae 7(14.58%) and Staphylococcus epidermidis
4(8.33%). No Anaerobic bacteria were isolated in the
present study.

In the present study Pseudomonas aeruginosa isolates

were resistant to Ciprofloxacin (88.89%), Gentamycin
(83.33%), Ceftriaxone (77.78%), Ceftazidime (72.22%),
Carbenicillin (66.67%) and Amikacin (61.11%).
Pseudomonas aeruginosa isolates were sensitive to
Imipenem (72.22%), Piperacillin / tazobactam (61.11%)
and Cefotaxime (44.44%).

The antibiotic sensitivity results of Staphylococcus aureus
isolates showed higher level of resistance to Erythromycin
(90%), Ampicillin (80%), Ciprofloxacin (70%) and
Amoxicillin / clavulanic acid (60%) and Gentamycin
(40%). They were sensitive to Vancomycin (100%),
Linezolid (80%), Piperacillin/ tazobactam (70%) and
Cefotaxime (70%).

In the present study Escherichia coli were resistant to
Amoxicillin / clavulanic acid (77.78%), Ciprofloxacin
(55.56%), Gentamycin (44.44%) and Cefotaxime (33.33%)
and sensitive to Imipenem (77.78%), Piperacillin /
tazobactam (77.78%), Ceftazidime (77.78%) and Cefepime
(66.67%).

Table-2 :Antibiotic Susceptibility Pattern of Gram Negative Isolates

Sl

No.
Antibiotics

Kleb Pseudo E.coli Kleb Pseudo E.coli

1 Amoxicillin / 3(42.86%)        - 2(22.22%) 4(57.14%)     - 7(77.78%)

clavulanic acid

2 Amikacin 5(71.43%) 7(38.89%) 6(66.67%) 2(28.57%) 11(61.11%) 3(33.33%)

3 Ciprofloxacin 3(42.86%) 2(11.11%) 4(44.44%) 4(57.14%) 16(88.89%) 5(55.56%)

4 Cefotaxime 4(57.14%) 8(44.44%) 6(66.67%) 3(42.86%) 10(55.56%) 3(33.33%)

5 Ceftazidime 4(57.14%) 5(27.78%) 7(77.78%) 3(42.86%) 13(72.22%) 2(22.22%)

6 Ceftriaxone 4(57.14%) 4(22.22%) 6(66.67%) 3(42.86%) 14(77.78%) 3(33.33%)

7 Cefepime 6(85.71%) 5(27.78%) 6(66.67%) 1(14.29%) 13(72.22%) 3(33.33%)

8 Gentamycin 2(28.57%) 3(16.67%) 5(55.56%) 5(71.43%) 15(83.33%) 4(44.44%)

9 Imipenem 7(100%) 13(72.22%) 7(77.78%) 0(0%) 5(27.78%) 2(22.22%)

10 Piperacillin / 6(85.71%) 11(61.11%) 7(77.78%) 1(14.29%) 7(38.89%) 2(22.22%)

tazobactam

11 Carbenicillin     - 6(33.33%)       -       - 12(66.67%)       -

Number of

sensitive organisms

Number of

resistant organisms

In the present study Klebsiellapneumoniae were resistant
to Amoxicillin / clavulanic acid (57.14%), Ciprofloxacin
(57.14%), Gentamycin (71.43%) and Cefotaxime (42.86%)

and sensitive to Imipenem (100%), Piperacillin /
tazobactam (85.71%), Ceftazidime (57.14%) and Cefepime
(85.71%).

Figure- 1 : Incidence of Mrsa Figure 2 : Incidence of Mrcns (Staphylococcus Eiderimidis)
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Incidence of methicillin resistance among gram positive
isolates was found to be 35.71%. In the present study the
incidence of Methicillin resisistant among Staphylococcus
aureus isolates was 40%. Methicillin resistance coagulase
negative Staphylococcus (Staphylococcus epidermidis)
was 25%.

Pseudomonas aeruginosa 7(20.59%) was found to be the
predominat ESBL producer, followed by Klebsiellapn-
eumoniae 4(11.76%) and Escherichia coli 3(8.82%). Total
ESBL producers in gram negative isolates was 41.18%.
Metalobetalactamases production among the
Pseudomonas aeruginosa was 16.67%.

From the total 50 samples of control group (non diabetic)
11 aerobic bacteria were isolated, and the incidence of
wound infections in the control group was 22% less than
the test group. Staphylococcus aureus 5(45.45%) was
found to be the predominant isolate followed by
Pseudomonas aeruginosa 2(18.18%), Escherichia coli
2(18.18%), Klebsiellapneumoniae 1(9.09%) and
Staphylococcus epidermidis 1(9.09%). No Anaerobic
bacteria were isolated in the control group. Unlike the

diabetic patients all the isolates were monomicrobial.

Antibiogram of the control group revealed that isolates
were sensitive to multiple drugs unlike the diabetic
patients. None of the isolate from the control group was
MRSA, ESBL and MBL producer.

As diabetic mellitus is a metabolic disorder the isolates
from the wound infections were multidrug resistant,
some of them are MRSA and ESBL, MBL producers.

DISCUSSION

VenkataNagaraju E et al [8] reported 40% incidence of
Pseudomonas aeruginosa similar to present study. Lower
incidence of Pseudomonas aeruginosa were reported by
Priyadarshini Shanmugam et al [9] 16%.

Farwa Rizvi et al [10] 22% and Yoga et al [11] 20% reported
Staphylococcus aureus. There results are similar to our
observation. Higher incidence of Staphylococcus aureus
was reported by Maryam Aminiet al [19] 34.6%.
Ravisekhargadepalli et al [13] reported 13.7% low incidence
of Staphylococcus aureus compared to present study.

Figure 3 : Incidence of ESBL among gram negative isolates

(Pseudomonas Aeruginosa, Escherichia Coli, Klebsiella

Pneumoniae)

Table -3 : Drug Susseptibility Pattern In Gran Positive Cocci

Sl

No.
Antibiotics

1 Ampicillin 2(20%) 2(50%) 8(80%) 2(50%)

2 Amoxicillin / clavulanic acid 4(40%) 2(50%) 6(60%) 2(50%)

3 Amikacin 5(50%) 4(100%) 5(50%) 0(0%)

4 Ciprofloxacin 3(30%) 3(75%) 7(70%) 1(25%)

5 Cefotaxime 7(70%) 3(75%) 3(30%) 1(25%)

6 Erythromycin 1(10%) 2(50%) 9(90%) 2(50%)

7 Gentamycin 6(60%) 2(50%) 4(40%) 2(50%)

8 Linezolid 8(80%) 4(100%) 2(20%) 0(0%)

9 Piperacillin / tazobactam 7(70%) 4(100%) 3(30%) 0(0%)

10 Vancomycin 10(100%) 4(100%) 0(0%) 0(0%)

11 Oxacillin 6(60%) 3(75%) 4(40%) 1(25%)

Number of

sensitive organisms %

Number of

resistant organisms %

Staphylococcus aureus
Staphylococcus

epidermitis
Staphylococcus aureus

Staphylococcus

epidermitis

Figure 4 : Incidence of MBL in Pseudomonas Aeruginosa
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Maryam Amini et al [12]  20.2%, Shao-Hua Wang et al [14]

20% of Escherichia coli was reported. Their results were
similar to our observation. Lower incidence of Escherichia
coli isolates were reported by Priyadarshini Shanmu-gam
et al [9] 14.6%. Higher incidence of Escherichia coli was
reported by Girish et al [15] 22.22% than the present
findings.

Rajalakshmi V et al [16] 15% reported similar incidence of
Klebsiellapneumoniae compared to present study. Low
incidence of Klebsiellapneumoniae was reported by
Priyadarshini Shanmugam et al 98% than the present
study. Incidence of Klebsiella pneumoniae  reported by
Sivaramanumadevi et al [17] 20.5% was high compared to
the present study.

Girish et al [15] reported 11.1% of Staphylococcus
epidermidis which was nearly similar to the present
study.  Shao Hua Wang et al [14] 3.8% reported lower
incidence of Staphylococcus epidermidis.

The incidence of polymicrobial microbial study by Yoga
R et al116% was similar to present findings. Higher
incidence of polymicrobial isolates were reported in
studies done by Ravisekhargadepalli et al [13] 70%
compared to present study. Low  polymicrobial incidence
was reported by Farwa Rizvi et al [10] 2% compared to the
present study.

In the present study the incidence of Methicillin resisistant
Staphylococcus aureus was 40% which was similar to the
study results of Kavita et al [18] 41.5%. Higher incidence
of MRSA was reported by Maryam Amini et al [12] 66.7%.
Lower incidence of MRSA was reported by Priyadarshini
Shanmugam et al [9] 33.33%.

 In the present study 25% Methicillin resistance coagulase
negative Staphylococcus (Staphylococcus epidermidis)
was reported. Higher incidence of MRCNS was reported
by VinitaRawat et al [20] 50%.

In the present study Pseudomonas aeruginosa 7(20.59%)
was the predominat ESBL producer, followed by
Klebsiellapneumoniae 4(11.76%) and Escherichia coli
3(8.82%). Total ESBL producers in gram negative isolates
was 41.18%.

Priyadarshini Shanmugam et al [19] 37.5% and Vinita
Rawat et al [20] 40%  reported similar ESBL producing gram
negative isolates SivaramanUmadevi et al [17] 56%
reported higher incidence of ESBL producers.

In the present study Metalobetalactamases production
among the Pseudomonas aeruginosa was 16.67%. Higher
incidence of MBL producers was reported by
Priyadarshini Shanmugam et al [9] 37%,Vinita Rawat et al
[20] 37.5%.

CONCLUSION

The incidence of wound infection is more among the
diabetic patients when compared to non diabetic patients.
The organisms associated with diabetic wound infections
were resistant to multiple drugs.

The prevalence of Multidrug resistance was alarmingly
high in the diabetic patients. A detailed knowledge of
the susceptibility to antimicrobial agents is necessary to
facilitate the development of effective strategies to combat
the growing problem of resistance especially MRSA, ESBL
and MBL strains in diabetic wound infections.

By the present study causative organism was isolated
with authentic antibiogram which helps judicious use of
antimicrobials in the diabetic wound infections to control
chronic strain and limit the acquisition of additional
resistance genes in the existing strains.

CONFLICT OF INTEREST: None.

FUNDING: Nil.

REFERENCE

1. Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo
J. Harrison’s Principles of Internal Medicine. 18th edition, Newyork.
MC Graw - Hill, 2012; 344 : 1023 – 1024.

2. Ashley M Shilling, Jacob Raphae. Best Practice and Research
Clinical Anaesthesiology. 2008; 22: 519-535.

3. Skov R, Smyth R, Larsen AR, Bolmstrom A, Kahlmeter A.
Phenotypic detection of methicillin restance in Staphylococcus
aureus by disk diffusion testing and E test on Muller Hinton agar.
J Clin Microbiol. 2006: 4395 – 4399.

4. Anand KB, Agarwal P, Kumar S, Kapila K. Comparision of
cefoxitin disc diffusion test, oxacillin screen Agar, and PCR for
mecA Gene for detection of MRSA. Indian J Med Microbiol. 2009;
27: 27-29.

5. Amita Jain, Indranil Roy, Mahendra K. Gupta, Mala Kumar and
Agarwal SK Prevalence of extended-spectrum ß-lactamase
producing Gram negative bacteria in septicemia neonates in a
tertiary care hospital. J Med Microbiol. 2003; 52: 421-425.

6. Black JA,  Thomson KS, Buynak JD, Pitout JD. Evaluation of Beta
lactamase inhibitors in disk test for detection of plasmid mediated
AmpC ß- lactamases in well characterized clinical strains of
Klebsilla app. J Clin Microbiol. 2005; 43: 4168 – 4171.

7. Lee K, Lim Y S, Yong D,  Yum J H, and  Chong Y. Evaluation of
Hodge test and the Imipenem-EDTA double disc synergy test
for differentiating Metallo-betalactamase producing isolates of
Pseudomonas spp and Acinetobacter spp. J Clin Microbiol. 2003;
41 : 4623-4629.

8. Venkata Nagaraju E, Divakar G. Antibiotic susceptibility of
bacterial strains isolated from diabetic patients. Int J Adv Pharm
Biol Chem. 2012; 1: 546-550.

9. Priyadarshini Shanmugam, Jeya M, Linda Susan S. The
bacteriology of diabetic foot ulcers, with a special reference to
multidrug resistant strains. J Clin  Diagn Res. 2013; 7: 441-445.



Sabarinathan T et. al

Journal of Chalmeda Anand Rao Institute of Medical Sciences    Vol 10    Issue 2    July - December 2015 66

10. Farwa Rizvi, Zeeshan Hussain Khawaja, Nadir Mehmood, Sadia
Zeeshan, Muhammad Afzal, Atif Baig. Frequency and extent of
foot lesion and the susceptibility pattern of infective organisms
in diabetic foot. APMC. 2009; 3: 36-40.

11. Yoga R, Khairul A, Sunita K, Suresh C. Bacteriology of diabetic
foot lesions. Med J Malaysia. 2006; 61: 14-6.

12. Maryam Amini, Ali Davati, Masomehpiri. Determination of the
resistance pattern of prevalent Aerobic bacterial infections of
diabetic foot ulcers. Iranian J Pathol. 2013; 8:21-26.

13. Ravisekhar Gadepalli, Arthi Kapha, Benu Dhawan, Ammini AC,
Vishnubhatta Sreenivas, Rama Chaudhry. A clinic
microbiological study in diabetic foot ulcers in an Indian teritiary
care hospital. Diabetes Care. 2006; 29: 1727-1732.

14. Shao-Hua Wang,  Zi-Lin Sun, Yi-Jing Guo, Bing-Quan Yang, Yang
Yuan, Qiong Wei and Kuan-Ping Ye. Methicillin resistant
Staphylococcus aureus isolated from foot ulcers in diabetic
patients in a Chinese care hospital: risk factors for infection and
prevalence. J Med Microbiol. 2010; 59: 1219-1224.

15. Girish MB, Kumar TN. Culture and Sensitivity pattern of
microorganism isolated from diabetic foot infections in a teritiary
care hospital. Int J Cur Biomed Pharm Res. 2011; 1: 34-40.

16. Rajalakshmi V, Amsaveni V. Antibiotic susceptibility of bacterial
pathogens isolated from diabetic patients. Int J Microbiol Res. 2012;
3 : 30-32

17. Sivaraman U, Kumar S, Joseph NM, Easow JM, Kanda Kumara
G. Microbiological study of diabetic foot infections. Indian J Med
Specialities. 2011; 2: 12-17.

18. Chopdekar KA, Joshi AA, Shivram S, Bharadwaj RS, Irfana S,
Mukadam, Hulyalkar VS, Sengupta SS. Bacteriological Analysis
of diabetic foot infection. Bombay Hospital J. 2011; 53: 706-711.

19. Maryam Amini, Ali Davati, Masomehpiri. Determination of the
resistance pattern of prevalent Aerobic bacterial infections of
diabetic foot ulcers. Iranian J Pathol. 2013; 8: 21-26.

20. Vinita Rawat, MonilSinghai, Ashok Kumar, Pavankumarjha,
Rajeev Goyal. Bacteriological and resistance profile in isolates
from diabetic patients. N Am J Med Sci. 2012; 4: 563-568.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


