
SUMMARY
The cognitive profiles of patients with dementia with Lewy bod-

ies (DLB) and Parkinson’s disease with dementia (PD-D) are

quite similar, though different from Alzheimer’s disease. How-

ever, studies comparing the memory performance of patients

with DLB, PD-D and AD are rare.

Patients with DLB, AD and PD-D – matched for general cogni-

tive status – were compared on a range of memory measures.

Semantic memory, verbal fluency and verbal learning were as-

sessed.

Delayed verbal recall was better preserved in DLB and PD-D

than AD. Semantic memory was better preserved in PD-D than

AD. Neither letter nor category fluency differentiated between

the groups.

Our study shows the usefulness of the Auditory Verbal Learning

Test (AVLT) as an easily administered verbal learning measure

for further research assessing episodic memory in DLB in com-

parison to PD-D and AD.
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INTRODUCTION
Dementia with Lewy bodies (DLB) is a relatively new clinical concept. The key

features of DLB include:

• fluctuating cognition;

• visual hallucinations; 

• parkinsonism. 

Suggestive features include: 

• low dopamine transporter uptake in basal ganglia in SPECT/PET scan; 

• REM-sleep behavior disorders;

• hypersensitivity to neuroleptics. 

Among the supportive features are:

• repeated falls and syncope;

• transient, unexplained loss of consciousness;

• severe autonomic dysfunction, such as orthostatic hypotension;

• urinary incontinence; 

• hallucinations other than visual; 

• systematized delusions; 

• depression; 

• relative preservation of medial temporal lobe structures on CT/MRI scan; 

• generalized low uptake on SPECT/PET perfusion scan with reduced occipital ac-

tivity;

• abnormal (low uptake) MIBG myocardial scintigraphy; 

• prominent slow wave activity on EEG with transient sharp waves in the temporal

lobes (McKeith 2005). 

In clinical practice it is particularly important to achieve a differential diagnosis

between DLB, Parkinson’s disease with dementia (PD-D) and Alzheimer’s disease

(AD), as some medications may be harmful for DLB patients (e.g. neuroleptics); also,

parkinsonism can be succesfully treated with levodopa, while dopamine agonists

should be avoided (they may trigger psychosis and hypotension).

The differential clinical diagnosis of DLB and PD-D can be difficult due to the

overlap of the symptomatology. DLB and PD-D have many common motor, cognitive,

and psychiatric features. The neuropathological evidence also suggests that both

conditions are part of the same clinical spectrum (Jelinger 1996, Jelinger 2009,

Tsuboi et al. 2007). DLB is differentiated from PD-D by time criterion. If the patient

with Parkinson’s disease (PD) develops dementia later than one year after the onset

of motor symptoms, he/she is then diagnosed with PD-D. If parkinsonism and cog-

nitive impairment appear simultaneously or if cognitive decline precedes the onset

of motor symptoms, the patient is diagnosed with DLB.

The cognitive profile of DLB differs from amnestic Alzheimer’s disease (AD). DLB

patients present with earlier and more profound attentional, executive and visuop-

erceptual impairments than amnestic AD patients. The visuoperceptual deficits ob-

served in DLB may be similar to those observed in a visual variant of AD (posterior

cortical atrophy, PCA), although PCA patients present with more focal symptoms

(e.g. visual agnosia, color agnosia, hemianiopsia). In spite of quantitative differences

between DLB and amnestic AD, these deficits and cognitive fluctuations in DLB pa-

290

Wieczorek et al., Memory impairment in DLB

112 Wieczorek:Layout 1  2013-12-18  15:22  Strona 2



tients may be reflected in different qualitative patterns of neuropsychological task

performance in DLB compared with AD (Doubleday 2002). Memory deficit is re-

garded as specific for AD, while dysexecutive syndrome and visuospatial impairment

are specific for DLB and PD-D (Shimomura et al. 1998, Simard et al. 2000, Collerton

et al. 2003, Metzler-Baddeley 2007, Oda et al. 2009, Pąchalska & Łukaszewska

2011). Moreover, a study by Simard et al. (2002) showed that working memory was

more impaired in DLB than in AD, while AD patients had more deficient verbal

episodic memory.

Comparative studies analyzing memory function in PD-D, DLB and AD are rare.

Only two studies - in which patients were matched in terms of cognitive status - have

compared episodic memory in AD, DLB and PD-D patients. Patients with DLB and

PD-D had memory scores superior to those of AD patients on the Dementia Rating

Scale (DRS) (Aarsland et al. 2003). A similar pattern of results was noted by Noe et

al. (2004) for verbal material in the Buschke Selective Reminding Test (BSRT). How-

ever, DLB patients performed worse on the visual memory measure in the same

study. There is evidence that patients with DLB perform better than patients with AD

in verbal recall tests (Noe et al. 2004, Simard et al. 2002). It has been suggested

that memory impairment in DLB results from defective encoding as a consequence

of a slowed learning process, rather than a consolidation deficit (Hamilton et al.

2004). In DLB and PD-D patients have problems with spontaneous retrieval of infor-

mation without significant loss after a delay, as evidenced by improvement in the de-

layed recognition trials (Tröster 2008). Problems with delayed free recall but not

recognition tasks are consistent with the type of fronto-striatal dysfunction connected

with DLB, compared to the hippocampal atrophy associated with AD (Crowell et al.

2007). Poor learning results may sometimes stem from working memory impairment

(see Metzler-Baddeley 2007) and / or defective encoding (Goldmann et al. 2008). 

In this study we compare the verbal learning profile in DLB to PD-D and AD pa-

tients. To our knowledge this is the first attempt to analyze verbal learning of un-

structured material with a straightforward procedure, unlike the one from BSRT. It

was assumed that AD patients would have major difficulty in delayed recall, while

DLB patients would present with the greatest number of intrusions. Ours is also the

first study comparing semantic memory in DLB, PD-D and AD. We hypothesized

that semantic memory scores would not differentiate between the groups. The iden-

tification of different memory pattern in the results of neuropsychological tests would

be valuable in the differential diagnosis of AD, DLB and PD-D.

MATERIAL AND METHODS

Patients

We studied 13 DLB patients, 13 patients with probable AD, and 18 patients with

PD-D, who volunteered for the study. Dementia with Lewy bodies was diagnosed

according to the improved diagnostic criteria of the third report of the DLB Consor-

tium, published in 2005 (McKeith et al. 2005). All the DLB patients met the criteria

for probable DLB. Alzheimer’s disease was diagnosed based on the diagnostic cri-

teria of the DSM-IV (Wciórka 2008). PD was diagnosed according to the Parkinson’s
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Disease United Kingdom Brain Bank criteria (Gelb 1999, Hughes 1993). As current

diagnostic criteria for PD-D were published in 2007 (Emre 2007) and the study was

conducted in 2004-2005, PD-D was diagnosed according to DSM-IV (Wciórka

2008). All groups were matched for age, years of education, and global cognitive

performance (Mini-Mental State Examination) (see: Table 1). 

Clinical Diagnostic Criteria

In all patients, a neurological examination was accompanied by a structured in-

terview with the caregivers. All these patients received magnetic resonance imaging

to exclude focal brain lesions. PD-D patients were tested in the “on” phase. DLB pa-

tients were not examined during a period of marked confusion. 

Our neuropsychological assessment included the Mini-Mental State Examination

(Folstein et al. 1975) to match the patients for general cognitive impairment. Seman-

tic memory was assessed by Information and Vocabulary subscales from Wechsler

Adult Intelligence Scale-Revised (Brzeziński et al. 2004). Verbal fluency was tested

by means of letter (“K”) and semantic (“animal”) 60-second fluency trials (Lezak

2004). Verbal learning was assessed with the 15-word Auditory Verbal Learning Test

(AVLT) (Choynowski & Kostro 1980, Lezak 2004). AVLT is the most popular verbal

learning measure, but it has never been used to assess this parameter in DLB, AD

and PD-D. In contrast to the BSRT (used by Noe et al. 2004), the test procedure in

the AVLT is easy, and test performance relies less on cognitive control and working

memory, and more on the episodic memory that it is supposed to test. Additionally,

Ferman et al. (2006) indicated that the AVLT percentage retention, in conjunction

with the results of the TMT A, the BNT, and the “copy” test of the Rey-Osterrieth Com-
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plex Figure, is a highly sensitive and specific instrument for the differential diagnosis

of DLB and AD. Three AVLT scores were computed: the number of words repeated in

all trials, the number of intrusions, and the percentage of information lost over a 10-

minute delay. Motor function was assessed by the Finger Tapping Test from the Hal-

stead-Reitan Neuropsychological Assessment Test Battery (Kądzielawa 1990).

Statistical procedure

For group comparisons, parametric data were analyzed by Student’s t test and

one-way analysis of variance (ANOVA) with Scheffe’s or Tamhane’s TS post hoc

tests. A significance level of P<0.05 was used in all comparisons.

RESULTS

Demographic characteristics and dementia severity

All groups were matched in terms of age, education and general cognitive im-

pairment (MMSE), as shown in Table 1. The disease duration was much longer in

PD-D patients than in DLB and AD, which is consistent with the late onset of de-

mentia in the course of the disease.

Neuropsychological findings

AD group had lower Information Scores than the PD-D group (see Table 2), but

the difference between AD and DLB was not statistically significant. Neither the Vo-

cabulary score, nor category fluency, nor letter fluency differentiated among the

groups. Delayed recall in AVLT was more deficient in AD patients than in the DLB

and PD-D groups. The difference in immediate recall scores did not reach statistical

significance. DLB patients generated the highest number of intrusions in AVLT, but

the difference was statistically nonsignificant, as proved by Tamhane’s TS post hoc

test. Motor speed was higher in AD than in DLB and PD-D patients. 
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DISCUSSION
Impairment of working and episodic memory is quite common in DLB (Metzler-

Baddeley 2007, Simard et al. 2000). However, as explained by Metzler-Baddeley

(2007), the interpretation of memory impairment in DLB is difficult, since perceptual,

attentional and executive deficits may be interfering with the encoding or retrieval of

information and, as a consequence, contribute to lower memory scores. Thus ab-

normal memory scores may not reflect true memory deficits, but other cognitive prob-

lems. Moreover, the assessment of memory in DLB may be significantly obscured

by cognitive fluctuations. 

In our study, immediate recall was not significantly poorer in AD than in the DLB

and PD-D group. This suggests quite similar immediate recall deficits in AD and DLB.

However, the observed trend towards statistical significance – lower scores in DLB

– was in accordance with Noe et al.’s results (2004). In DLB, initial encoding is com-

promised by the attentional problems, which is observed in immediate recall results.

However, a small part of the information is usually successfully encoded, and can

be recalled in a delayed recall task (Lambon-Ralph et al. 2001; Bidzan et al. 2012). 

As expected, delayed recall was most deficient in the AD group, which is consis-

tent with previous observations (Noe 2004, Aaarsland 2003, Calderon 2001) and the

specificity of the amnestic AD variant, which is characterized by profound episodic

memory impairment with significant loss of information over delay (Stopford 2008).

Semantic memory impairment, present in both AD and DLB, is not a key feature

of any of these disorders. No semantic memory differences between DLB and AD

patients were identified in our study, which is in accordance with previous findings

(Calderon 2001, Lambon-Ralph et al. 2001; cf. Metzler-Baddeley 2007). It is worth

noting that in Lambon-Ralph et al.’s study (2001), DLB patients were characterized

by more severe semantic deficits for pictures than words, which may stem from the

overlap of semantic and visuoperceptual impairment.

Neither letter nor category fluency differentiated between the groups in our study,

which is in accordance with the results obtained by Noe et al. (2004). Other studies

have shown that DLB patients’ performance is lower than AD patients’ performance

on letter fluency (Calderon et al. 2001, Lambon-Ralph et al. 2001, Won Park et al.

2011), which may be due to executive impairment. Patients with various neurode-

generative diseases may achieve similar results on verbal fluency trials because of

different deficits. Category dysfluency in AD is mainly the effect of semantic impair-

ment (see Levy et al. 2002), as evidenced by problems with clustering (Tröster et al.

1998, Tröster 2008, Troyer et al. 1998), while PD patients have problems with se-

mantic retrieval (cf. Levy et al. 2002) and difficulties with switching from one subcat-

egory to another (Tröster et al. 1998, Tröster 2008). 

In our study, the patients with DLB had the largest number of intrusions in the

memory test, although the difference was not statistically significant. It was demon-

strated that DLB patients present with an overall tendency to intrusions during the

testing and interview, which is a differentiating qualitative feature between AD and

DLB (Doubleday et al. 2002). The difference in our study may not have reached sta-

tistical significance because we analysed only the intrusions occurring during the

verbal learning task. 
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It is worth mentioning that no significant differences between the patients with

DLB and PD-D were identified in our study, which is consistent with previous studies

(cf. Metzler-Baddeley 2007). The clinical and neuropsychological characteristics can

be similar in PD-D and DLB. This confirms that the PD-D and DLB syndromes con-

stitute a continuum of Lewy body disease, rather than distinct disease entities (Janvin

et al. 2006). 

Additionally, differences were identified in our study between DLB, PD-D and AD

patients in the finger tapping test, which is in accordance with previous findings

(Gnanalingham 1997). The differences result from the bradykinesia characteristic

for PD-D and DLB patients. 

Our study has several limitations. To begin with, the sample sizes were small.

Semantic memory was tested only in the verbal domain, which may have influenced

the results. Only verbal memory was tested, and the testing procedure did not in-

clude a recognition trial to differentiate between retrieval and encoding/storage

deficits. What is more, our study focused only on the quantitative measures, and did

not take into account the qualitative features of the patients’ performance, which may

be of utmost importance (Doubleday 2002). 

CONCLUSIONS
Our study shows the utility of AVLT as an easily administered verbal learning

measure for further research to assess episodic memory in DLB in comparison to

PD-D and AD. It is likely that analysis of intrusions, in combination with cognitive

control assessment, could shed light on memory impairment in DLB.

ACKNOWLEDGEMENTS
During the preparation of the manuscript EJS received a fellowship for young sci-

entists from the Polish Ministry of Science and Higher Education.

REFERENCES
Aarsland, D., Litvan, I., Salmon, D., Galasko, D., Wentzel-Larsen, T. & Larsen, J.P. (2003). Per-

formance on the Dementia Rating Scale in Parkinson’s disease with dementia. Journal of Neu-
rology, Neurosurgery & Psychiatry, 74, 1215-1220.

Bidzan L., Bidzan M., Pąchalska M. (2012) Aggressive and impulsive behavior in Alzheimer’s dis-

ease and progression of dementia. Medical Science Monitor. 8(13):CR192-189

Brzezinski, J., Gaul, M., Hornowska, E., Jaworowska, A., Machowski, A. & Zakrzewska, M. (2004).

Skala Inteligencji dla Dorosłych Wechslera. WAIS-R(PL) – podręcznik. Warsaw, Poland: Psy-

chological Test Laboratory of the Polish Psychological Association.

Calderon, J., Perry, R.J., Erzinclioglu, S.W., Berrios, G.E., Dening, T.R. & Hodges, J.R. (2001).

Per ception, attention, and working memory are disproportionately impaired in dementia with

Lewy bodies compared with Alzheimer’s disease. Journal of Neurology, Neurosurgery & Psy-
chiatry, 70, 157–164.

Choynowski, M. & Kostro, B. (1980). Podręcznik do testu 15 słów Rey’a. Warsaw, Poland: PWN.

Collerton, D., Burn, D., McKeith, I. & O’Brien, J. (2003). Systematic review and meta-analysis show

that dementia with Lewy bodies is a visual-perceptual and attentional-executive dementia. De-
mentia & Geriatric Cognitive Disorders, 16, 229-237.

Wieczorek et al., Memory impairment in DLB

295

112 Wieczorek:Layout 1  2013-12-18  15:22  Strona 7



Crowell, T.A., Luis, C.A., Cox, D.E. & Mullan, M. (2007). Neuropsychological comparison of

Alzheimer’s disease and dementia with Lewy bodies. Dementia & Geriatric Cognitive Disorders,
23, 120-125.

Doubleday, E.K., Snowden, J.S., Varma, A.R. & Neary, D. (2002). Qualitative performance char-

acteristics differentiate dementia with Lewy bodies and Alzheimer’s disease. Journal of Neu-
rology, Neurosurgery & Psychiatry, 72, 602–607.

Emre, M., Aarsland, D., Brown, R., Burn, D.J., Duyckaerts, C., Mizuno, Y., Broe, G.A., Cummings, J.,

Dickson, D.W., Gauthier, S., Goldman, J., Goetz, C., Korczyn, A., Lees, A., Levy, R., Litvan, I.,

McKeith, I., Olanow, W., Poewe, W., Quinn, N., Sampaio, C., Tolosa, E. & Dubois, B. (2007).

Clinical diagnostic criteria for dementia associated with Parkinson’s disease. Movement Dis-
orders, 22, 1689-1707.

Ferman, T.J., Smith, G.E., Boeve, B.F., Graff-Radform N.R., Lucas, J.A., Knopman, D.S., Petersen,

R.C., Ivnik, R.J., Wszolek, Z., Uitti, R. & Dickson, D.W. (2006). Neuropsychological differenti-

ation of Dementia with Lewy Bodies from normal aging and Alzheimer’s Disease. Clinical Neu-
ropsychologist, 20, 623-636.

Folstein, M.F., Folstein, S.E. & McHugh, P.R. (1975). Mini-mental state. Journal of Psychiatry Re-
search, 12, 189-198.

Gelb, D.J., Oliver, E. & Gilman, S. (1999). Diagnostic criteria for Parkinson disease. Archives of
Neurology, 56, 33-39.

Gnanalingham, K.K., Byrne, E.J., Thornton, A., Sambrook, M.A. & Bannister, P. (1997). Motor and

cognitive function in Lewy body dementia: Comparison with Alzheimer’s and Parkinson’s dis-

eases.  Journal of Neurology, Neurosurgery & Psychiatry, 62, 243-252.

Goldmann Gross, R., Siderowf, A. & Hurtig, H.I. (2008). Cognitive impairment in Parkinson’s dis-

ease and dementia with Lewy bodies: a spectrum of disease. Neurosignals, 16, 24-34.

Hughes, A.J., Daniel, S.E., Blankson, S. & Lees, A.J. (1993). A clinicopathologic study of 100 cases

of Parkinson’s disease. Archives of Neurology, 50, 140–148.

Janvin, C.C., Larsen, J.P., Salmon, D.P., Galasko, D., Hugdahl, K. & Aarsland, D. (2006). Cognitive

profiles of individual patients with Parkinson’s Disease and Dementia: Comparison with De-

mentia with Lewy Bodies and Alzheimer’s Disease. Movement Disorders, 21, 337–342.

Jellinger, K.A. (1996). Structural basis of dementia in neurodegenerative disorders. Journal of Neu-
ral Transmission, 47 (Suppl.), 1-29.

Jellinger, K.A. (2009). Significance of brain lesions in Parkinson disease dementia and Lewy body

dementia. Frontiers of Neurology & Neuroscience, 24, 114-125.

Kądzielawa, D., ed. (1990). Podręcznik do baterii testów neuropsychologicznych Halsteada-Rei-

tana. Warsaw, Poland: Psychological Test Laboratory of the Polish Psychological Association 

Lambon-Ralph, M.A., Powell, J., Howard, D., Whitworth, A.B., Garrard, P. & Hodges, J.R. (2001).

Semantic memory is impaired in both dementia with Lewy bodies and dementia of Alzheimer’s

type: a comparative neuropsychological study and literature review. Journal of Neurology, Neu-
rosurgery & Psychiatry, 70, 149-156.

Levy, G., Jacobs, D.M., Tang, M.X., Côté, L.J.,  Louis, E.D., Alfaro, B., Mejia, H., Stern, Y. & Marder,

K. (2002). Memory and executive function impairment predict dementia in Parkinson’s Disease.

Movement Disorders, 17, 1221–1226.

Lezak, M.D., Howieson, D.B. & Loring, D.W. (2004). Neuropsychological assessment, 4th ed. New

York, Oxford: Oxford University Press.

McKeith, I.G., Dickson, D.W., Lowe, J., Emre, M., O’Brien, J.T., Feldman, H., Cummings, J., Duda, J.E.,

Lippa, C., Perry, E.K., Aarsland, D., Arai, H., Ballard, C.G., Boeve, B., Burn, D.J., Costa, D.,

Del Ser, T., Dubois, B., Galasko, D., Gauthier, S., Goetz, C.G., Gomez-Tortosa, E., Halliday,

G., Hansen, L.A., Hardy, J., Iwatsubo, T., Kalaria, R.N., Kaufer, D., Kenny, R.A., Korczyn, A.,

Kosaka, K., Lee, V.M., Lees, A., Litvan, I., Londos, E., Lopez, O.L., Minoshima, S., Mizuno, Y.,

Molina, J.A., Mukaetova-Ladinska, E.B., Pasquier, F., Perry, R.H., Schulz, J.B., Trojanowski,

J.Q., Yamada, M.; Consortium on DLB (2005). Diagnosis and management of dementia with

Lewy bodies: third report of the DLB Consortium. Neurology, 65, 1863-1872.

Wieczorek et al., Memory impairment in DLB

296

112 Wieczorek:Layout 1  2013-12-18  15:22  Strona 8



Metzler-Baddeley, C. (2007). A review of cognitive impairments in dementia with Lewy bodies rel-

ative to Alzheimer’s disease and Parkinson’s disease with dementia. Cortex, 43, 583-600.

Noe, E., Marder, K., Bell, K.L., Jacobs, D.M., Manly, D.M. & Stern, Y. (2004). Comparison of De-

mentia with Lewy Bodies to Alzheimer’s Disease and Parkinson’s Disease with Dementia.

Movement Disorders, 19, 60–67.

Oda, H., Yamamoto, Y. & Maeda, K. (2009). Neuropsychological profile of dementia with Lewy

bodies. Psychogeriatrics, 9, 85-90.

Pąchalska M., Łukaszewska B. (2011) Progressive language and speech disturbances in two dif-

ferent types of dementia. Acta Neuropsychologica 9(2): 193-208. 

Park, K.W., Kim, H.S., Cheon, S.M., Cha, J.K., Kim, S.H. & Kim, J.W. (2011). Dementia with Lewy

Bodies versus Alzheimer’s Disease and Parkinson’s Disease Dementia: A comparison of cog-

nitive profiles. Journal of Clinical Neurology, 7, 19-24.

Shimomura, T.,  Mori, E., Yamashita, H., Imamura, T., Hirono, N., Hashimoto, M., Tanimukai, S.,

Kazui, H. & Hanihara, T. (1998). Cognitive loss in dementia with Lewy bodies and Alzheimer

disease. Archives of Neurology, 55, 1547-1552.

Simard, M., van Reekum, R. & Cohen, T. (2000). A review of the cognitive and behavioral symp-

toms in dementia with Lewy bodies. Journal of Neuropsychiatry & Clinical Neurosciences, 12,
425-450.

Simard, M., van Reekum, R., Myran, D., Panisset, M., Cohen, T., Freedman, M., Black, S. & Su-

vajac, B. (2002). Differential memory impairment in dementia with Lewy bodies and Alzheimer’s

disease.  Brain and Cognition, 49, 244-249.

Stopford, C.L., Snowden, J.S., Thompson, J.C. & Neary, D. (2008). Variability in cognitive presen-

tation of Alzheimer’s disease. Cortex, 44, 185-195.

Tröster, A.I. (2008). Neuropsychological characteristics of Dementia with Lewy Bodies and Parkin-

son’s Disease with Dementia: Differentiation, early detection, and implications for “Mild Cogni-

tive Impairment” and biomarkers. Neuropsychology Review, 18, 103-119.

Tröster, A.I., Fields, J.A., Testa, J.A., Paul, R.H., Blanco, C.R., Hames, K.A., Salmon, D.P. & Beatty,

W.W. (1998). Cortical and subcortical influences on clustering and switching in the performance

of verbal fluency tasks. Neuropsychologia, 36, 295-304.

Troyer, A.K., Moscovitch, M., Winocur, G., Leach, L. & Freedman, M. (1998). Clustering and switch-

ing on verbal fluency tests in Alzheimer’s and Parkinson’s disease. Journal of the International
Neuropsychological Society, 4, 137–143.

Tsuboi, Y., Uchikado, H. & Dickson, D.W. (2007). Neuropathology of Parkinson’s disease dementia

and dementia with Lewy bodies with reference to striatal pathology. Parkinsonism & Related
Disorders, 13, 221-224.

Wciórka, J., ed. (2008). Kryteria diagnostyczne według DSM-IV-TR. Wroclaw, Poland: Elsevier

Urban & Partner.

Address for correspondence:

Dariusz Wieczorek 

Department of Rehabilitation 

Medical University of Gdansk 

ul. Dębinki 7, 80-211 Gdańsk 

Poland 

e-mail: wieczore@gumed.edu.pl

Wieczorek et al., Memory impairment in DLB

297

112 Wieczorek:Layout 1  2013-12-18  15:22  Strona 9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


