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Abstract The present study was designed to investigate

the distribution of genotypes and its association with

severity of liver disease in patients with Chronic Hepatitis

B (CHB) in Uttar Pradesh, India. One hundred five HBsAg

positive patients were selected for the study. The DNA was

extracted by using pure viral DNA extraction kit. The

genotype of Hepatitis B virus (HBV) was identified by

using polymerase chain reaction- based restriction frag-

ment length polymorphism (PCR-RFLP) method, by using

AvaII and DpnII restriction enzyme to see the different

patterns of cleavage that would occur at this specific site.

Among 105 HBsAg positive chronic liver disease patients

58 patients were positive for HBeAg and 47 samples were

HBeAg negative. Genotyping was done successfully in 91

samples. Genotype A was identified in 22% and genotype

D in 78% CHB patients. Genotype A showed elevated liver

enzymes much more than genotype D. The Child Pugh

classification of 20 patients with genotype A was class A

(n = 2), B (n = 9), C (n = 9) and of genotype D was class

A (n = 13), B (n = 50) and C (n = 8). In conclusion our

results showed that Genotype D was the commonest

genotype in Uttar Pradesh, whereas genotype A had sig-

nificantly more elevated ALT/AST levels than genotype D.

(P \ 0.05). Child Pugh Grade B was significantly more in

patients with genotype D, whereas Child Pugh Grade C

was more in genotype A.
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Introduction

Hepatitis B virus (HBV) infection is a well recognized

health problem leading to significant morbidity and mor-

tality world wide especially in the developing countries. An

estimated 375 million subjects are suffering from chronic

hepatitis B (CHB) infection [6]. HBV is an etiological

agent of acute and chronic liver disease, including fatal

fulminant hepatitis, cirrhosis and hepatocellular carcinoma,

which is one of the most common human cancers and

causes of death worldwide [15]. Based on genomic

sequence data hepatitis B virus is classified into eight

genotypes A–H [11], and four major serotypes ayw, ayr,

adw and adr on the basis of complete genome and S gene

sequence analysis [2, 25]. Genotypes and serotypes are

useful tools in understanding the epidemiology of HBV

infection. HBV genotypes have distinct geographical dis-

tributions. Genotype A and D occur frequently in Africa

and Europe [5, 16], while genotype B and C are prevalent

in Asia [21], genotype E is almost entirely restricted to

Africa and F is found preferentially in Central and South

America [20], genotype G was reported in France and in

the United States [25]. The eighth genotype H has been

described in Central America [2]. In India, prevalence of

HBV in chronic hepatitis is very high [8]. The HBV
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genotypes A and D have been reported from different parts

of India [10, 13, 28], while C in addition to A and D has

been reported and characterized recently from an eastern

Indian population only [3]. Genotypes and serotypes are

useful tools for understanding the epidemiology of HBV

infection. Although both genotypes and serotypes segre-

gate geographically, the same serotype can be represented

by several genotypes [1]. Recently, genotypes of HBV

have been reported to be an influential factor in the clinical

manifestations of chronic liver disease in the host. Geno-

type A is associated with chronic liver disease more fre-

quently than genotype D in Europe [18, 28]. India is a vast

country, comprising of multiracial communities with wide

variations in ethnicity and cultural patterns, which is

attributable to its geographical location due to invasion or

anthropological migrations in the past. A recent study

carried out by Datta S (2008) [9] found the prevalence of

HBsAg to be 2–8%, which is approximately similar to that

observed from other parts of India [4, 14]. Data on the

distribution of genotypes for patients with CHB is very

limited in North India, thus the present study aims to

investigate the distribution of genotypes and its association

with liver disease in patients with CHB in Uttar Pradesh,

India.

Materials and Methods

Patients

One hundred five consecutive adult patients with CHB

infection, who were admitted in four medical centers of

Allahabad, UP between February 2008 and April 2010,

were prospectively included in the study. The medical

centers were representative of all the geographic regions of

the state. Those with age ranging from 20 to 75 years, who

were HBsAg positive at least for a period of 6 months,

were enrolled. In one hundred five patients with HBV

infection 78 patients had attended the indoor/out patients,

of Department of Gastroenterology and Hepatology of

M.L.N. Medical College, Allahabad. The remaining 27

patients were from other prestigious nursing homes. Clin-

ical data and clinical history of the patients was recorded.

Serum was initially tested for liver function test (ALT,

AST, alkaline phosphatase, serum bilirubin and serum

albumin) and serological test for HBsAg. All HBsAg

positive samples were stored at -70�C and used for further

analysis like HBeAg, anti HBeAg and HBV genotyping.

Biochemical Analysis

The alanine amino-transferase (ALT), alanine aspartate

transferase (AST), alkaline phosphatase (ALP), serum

albumin and serum bilirubin of the targeted patients was

assessed with the help of Kinetic Assay kit (AUTOSPAN

Diagnostics Ltd., India.) following the instruction of the

manufacturer. The normal value ranged between 10–40 U/

l, 10–40 U/l, 60–300 mg/dl, 3.6–5.0 and\0.8 U/l at 37�C,

respectively.

Serological Analysis

Viral markers of HBV, viz, HBsAg, HBeAg, anti-HbeAg,

and anti-HCV were tested. HBsAg was tested by using

ERBA LISA Hepatitis B kit (Transasia Bio-Medicals Ltd.),

HBeAg and anti HBeAg were tested by using Micro screen

HBeAg ELISA test kit (AUTOSPAN Diagnostics Ltd.,

India.), anti HCV were tested by using rapid card

(AUTOSPAN Diagnostics Ltd., India) according to the

instruction of the manufacturer.

Identification of HBV Genotype

Serum samples from each subject were taken at first

examination and stored at -70 until they were studied.

HBV-DNA was isolated with high pure viral nucleic acid

kit (Roche Diagnostics, Penzberg, Germany) according to

the instructions of the manufacturer. Briefly 200 ll sera

was used for DNA extraction and 50 ll elution buffer was

used for elution of DNA. Five micro liters of HBV-DNA

were added to a 45 ll reaction mixture for amplification.

HBV primers (HBV-1 50 TCACCATATTCTTGGGA-

ACAAGA 30-Sense and HBV-2 50 TTCCTGAACTG-

GAGCCACCA 30-Antisence) described by Lindh et al.

[17] were obtained commercially. PCR reaction mixture

contained 200 lmol/l each nucleotide triphosphate,

0.4 lmol/l each primer, 1.5 mmol/l MgCl2, 75 mmol/l

Tris–HCl, 20 mmol/l (NH4)2SO4, and 0.25 ll Taq poly-

merase (5 U/ll, MBI Fermentas) to which a 50 ll reaction

volume was added. Samples were thermocycled (Bio Rad

USA) for 40 cycles (1 min at 94, 1 min at 55, 2 min at 72).

PCR products were separated on a 1.5% agarose gel,

stained with ethidium bromide, and visualized under UV

light. A result was considered positive when the band of the

appropriate size (approximately 446 and 479 bp amplicon

for genotype D and genotype A, respectively) was visible

in the gel. The genotypes of HBV were determined by the

restriction fragment length polymorphism (RFLP) created

by Ava2 and Dpn2 action on an amplified segment of

the pre-S region according to the method described by

Lindh et al. [17].

Statistical Analysis

Data in the text and tables are expressed as mean ± SD

by using Microsoft Excel work sheet. The p value was
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calculated by using ANOVA and was consider significance

if P \ 0.05.

Results

Demographic Characteristics

The study included 105 consecutive patients with CHB. 79

(75.23%) males and 26 (24.76%) females. The mean age of

the patients was 43.22 ± 13.57 years. Of all the patients,

58(55.23%) were HBeAg positive compared to 47 patients

(44.76%) being HBeAg negative. Of 58 HBeAg positive

patients, 41 were males and 17 were females, while 38 of

47 HBeAg negative patients were males and 09 were

females.

The mean value of ALT, AST, serum bilirubin and

serum albumin, in patients who were HBeAg positive was

131.96 ± 84, 71.92 ± 47.22, and 4.39 ± 4.7 and 3.6 ±

0.81, respectively. The mean value of ALT, AST, serum

bilirubin and serum albumin, in patients who were HBeAg

negative was 79.33 ± 50.09, 54.91 ± 38.10, 2.69 ± 2.51

and 3.78 ± 0.81, respectively.

The demographic characteristics and laboratory features

of HBeAg positive and HBeAg negative patients are shown

in Table 1.

Distribution of HBV Genotypes and Subtypes

Genotype A was detected in 20 (22%) patients out of 91. In

genotype A, 13 (65%) were having subgenotype A-1 and 7

(35%) were A-2. Genotype D was observed in 71 (78%)

out of 91 patients. In genotype D, subgenotype D-2 and

D-3 were 20 (28.7%) and 51 (71.3%), respectively. While

genotyping failed in 3 (2.8%) and no PCR and HBV-DNA

product was obtained in 11(10.4%) patients. RFLP patterns

suggestive of BCEFGH were not observed in any patients.

The detailed distribution of genotype among male and

female patients is shown in Fig. 1. The RFLP pattern of the

HBV genotype observed as in Fig. 2.

Severity of Disease Associated with Genotype

Out of 91 patients where genotyping was done success-

fully, 20 had genotype A whereas 71 had genotype D. The

Child Pugh grading in genotype A was, A n = 2(10%), B

n = 9 (45%) and C n = 9 (45%), whereas in genotype D

it was, A n = 13 (18.3%), B n = 50 (70.4%) and C n = 8

(11.3%). Child Pugh Grade B was significantly more in

patients with genotype D whereas Child Pugh Grade C was

more in genotype A.

Discussion

In our study it was observed that in Uttar Pradesh, North

India the most prevalent genotype among patients with

HBV related chronic liver disease was genotype D (78%)

the remaining 22% had genotype A. HBV genotypes A and

D have been well documented from different parts of

Table 1 Demographic and biochemical information of HBsAg ?ve

patients

Characteristic HBeAg

Positive

HBeAg

negative

Total

Sex

Male 41 38 79

Female 17 09 26

Age (Yr) 42.84 ± 13.73 43.72 ± 13.5 43.22 ± 13.57

ALT 131.96 ± 84 79.33 ± 50.9 108.42 ± 76.09

AST 71.92 ± 47.22 54.91 ± 38.10 64.30 ± 44.01

Serum Bilirubin 4.39 ± 4.7 2.69 ± 2.51 3.60 ± 3.99

Serum Albumin 3.6 ± 0.81 3.78 ± 0.81 3.68 ± 0.81

Fig. 1 Distribution of HBV genotype among male and female

Fig. 2 The electrophoresis pattern of RFLP on digestion with

restriction enzymes Dpn2 and Ava2. Lane 1 shows 50 bp ladder.

Lane 2, 4, 6, 8, 10 shows restriction digestion band with Dpn2. Lane
3, 5, 7, 9, 11 shows restriction digestion band with Ava2
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mainland India [3, 10, 13, 27]. There is not much infor-

mation regarding the prevalence of HBV genotypes from

North India. Till date few studies have been done on the

frequency of various HBV genotypes in India and show

much variation. A study published by Thakur et al. found

an equal proportion of genotype A and D [27]. A study

conducted by Kumar A et al. found that the genotype D

was dominant over genotype A and found genotype C in

one patient; this genotype has not previously been reported

from India [13]. The other studies found genotype D to be

the predominant genotype on genotype A [3, 10]. Our

results are in accordance with the latter studies which

showed the dominancy of genotype D on A.

HBV genotypes have been shown to have a distinct

geographic distribution. Genotypes B and C are prevalent

in the East and South-East Asia [26]. In contrast, genotypes

A and D are common in Western Europe and North

America [19, 24]. In Mediterranean region [29], the Middle

East and Central Asia, genotype D is dominant [12, 23].

Detection of a minor proportion of other genotypes like A,

B and E is also similar to mainland India [10].

Predominance of genotypes A and B in the Indian pop-

ulation may indicate that HBV strains in India originated

from those in Europe or vice versa. In many countries where

well known waves of migration have occurred over time,

the prevalence of different HBV genotypes reflects the

origin of immigrants and other patterns of migration. This is

exemplified by South Africa, where the most prevalent

genotypes, A and D [7], correlate with migration from

Northwestern Europe (UK and Netherlands), Southern

Europe and India. The same explanation holds for the pre-

dominance of genotypes A and D in our population.

The variation in relative frequency of HBV genotypes in

studies from India may show geographical variations. The

study by Thakur et al. 2002 and Kumar A et al. 2005, both

from northern India, have found high and equal proportion

of genotype A and D [13, 27], but in our study we found

that the genotype D was predominant over genotype A,

similar results were reported in studies from Western India

and the Andaman and Nicobar Islands. This raises the

possibility that the Indian population originally had HBV

genotype D, which has been partially replaced by genotype

A, particularly in northern India, due to evidence that a few

million years ago, a group of people with eastern European

genetic affinities migrated into the Indian subcontinent

from the northwest. In our study we found genotype A to

have subgenotype A1 and A2, and genotype D to have

subgenotype D2 and D3, while a study carried out by

Thippavazzula Rekha et al. reported that D1 and D2 were

most common and were found in 82% of patient samples of

genotype D, D3 was found in one patient [22].

In our study we also analyzed that the ALT level was

high in genotype A having CTP Grade B and C, while

genotype D was found to be associated with less ALT

elevation and had CTP Grade A and C, none of genotype A

have CTP Grade A. In accordance with genotype and its

association with Child Pugh Grade we stated that genotype

A has severe liver disease than genotype D. This type of

study was also done by Kumar A et al. 2005 and found that

genotype A was more often associated with ALT elevation,

HBeAg positivity, absence of anti-HBe i.e. severe liver

disease [13].

This study has some limitations. This includes small

sample size and we used a method based on only a part of

HBV genome i.e. pre-S region, not the entire HBV gen-

ome. However, this RFLP method has previously been

shown to be reliable for HBV genotyping [16]. This study

proves that RFLP technique serves the purpose. There is

also increasing evidence that the clinical picture, response

to therapy may differ depending on which genotype has

infected the patient. However, the population which has

been studied may not fully represent the entire region of

India and further studies are needed to study the prevalence

of HBV genotype in our population. We concluded that

Genotype D was the most frequent genotype in Uttar

Pradesh, North Indian population. Genotype A had sig-

nificantly more elevated ALT/AST levels than genotype D

and genotype A had more Childs ‘C’ patients whereas

genotype D had more of Childs ‘B’ patients.

References

1. Arankalle VA, Murhekar KM, Gandhe SS, Murhekar MV,

Ramdasi AY, Padbirdi VS, et al. Hepatitis B virus: predominance

of genotype D in primitive tribes of the Andaman and Nicobar

islands, India (1989–1999). J Gen Virol. 2003;84:1915–20.

2. Arauz-Ruiz P, Norder H, Robertson BH, Magnius LO. Genotype

H: a new Amerindian genotype of hepatitis B virus revealed in

Central America. J Gen Virol. 2002;83:2059–73.

3. Banerjee A, Datta S, Chandra PK, Roychowdhury S, Panda CK,

Chakravarty R. Distribution of hepatitis B virus genotypes:

phylogenetic analysis and virological characteristics of genotype

C circulating among HBV carriers in Kolkata, Eastern India.

World J Gastroenterol. 2006;12:5964–71.

4. Bapat S, Joshi D, Naik SS, Bavdekar A, Bhave S, Pandit A.

Hepatitis B immunization in adolescent girls. Indian Pediatr.

2001;38:1160–2.

5. Baptista M, Kramvis A, Jammen S, Naicker J, Galpin JS, Kew

MC. Follow up of infection of chacma baboons with inoculum

containing A and non-A genotype of hepatitis B virus. World J

Gastroenterol. 2003;9:731–5.

6. Blumberg BS. The curiosities of hepatitis B virus prevention, sex

ratio and demography. Proc Am Thorac Soc. 2006;3:14–20.

7. Bowyer SM, Van Staden L, Kew MC, Sim JGM. A unique

segment of hepatitis B virus group a genotype identified in iso-

lates from South Africa. J Gen Virol. 1997;78:1719–29.

8. Chattopadhyay S, Das BC, Kar P. Hepatitis B virus genotypes in

chronic liver disease patients from New Delhi, India. World J

Gastroenterol. 2006;12:6702–6.

Distribution of Hepatitis B Virus Genotypes and Its Association 27

123



9. Datta S. An overview of molecular epidemiology of hepatitis B

virus (HBV) in India. Virol J. 2008;5:156.

10. Gandhe SS, Chadha MS, Arankalle VA. Hepatitis B virus

genotypes and serotypes in western India: lack of clinical sig-

nificance. J Med Virol. 2003;69:324–30.

11. Kao JH, Chen PJ, Lai MY, Chen DS. Hepatitis B virus genotypes

and spontaneous hepatitis B e antigen seroconversion in Tai-

wanese hepatitis B carriers. J Med Virol. 2004;72:363–9.

12. Kato H, Orito E, Gish RG, Bzowej N, Newsom M, Sugauchi F,

Suzuki S, Ueda R, Miyakawa Y, Mizokami M. Hepatitis B e

antigen in sera from individuals infected with hepatitis B virus of

genotype G. Hepatology. 2002;35:922–9.

13. Kumar A, Kumar SI, Pandey R, Naik S, Aggarawal R. Hepatitis

B virus genotype A is more often associated with severe liver

disease in northern India than genotype D. Indian J Gastroenterol.

2005;24:19–22.

14. Kurien T, Thyagarajan SP, Jayaseelan A, Peedicayil P, Sivaram

S, Hansdak SG, et al. Community prevalence of hepatitis B

infection and mode of transmission in Tamil Nadu, India. Indian J

Med Res. 2005;121:670–5.

15. Lee WM. Hepatitis B virus infection. N Eng J Med. 1997;337:

1733–45.

16. Lindh M, Anderson AS, Gusdal A. Genotypes, nt 1858 variants

and geographic origin of hepatitis B virus large scale analysis

using a new genotyping method. J Infect Dis. 1997;175:1285–93.

17. Lindh M, Gonzalez JE, Norkrans G, Horal P. Genotyping of

hepatitis B virus by restriction pattern analysis of a pre-S

amplicon. J Virol Methods. 1998;72:163–1747.

18. Mayerat C, Mantegani A, Frei PC. Does hepatitis B virus (HBV)

genotype influence the clinical outcome of HBV infection. J Viral

Hepat. 1999;6:299–304.

19. Moriya T, Kuramoto IK, Yoshizawa H, Holland PV. Distribution

of hepatitis B virus genotypes among American blood donors

determined with a pre S2 epitope enzyme-linked immunosorbent

assay kit. J Clin Microbiol. 2002;40:877–80.

20. Norder H, Hammas B, Lee SD, Bile K, Courouce AM, Mu-

shahwar IK, Magnius LO. Genetic relatedness of hepatitis B viral

strain of diverse geographical origin and natural variation in the

primary structure of the surface antigen. J Gen Virol. 1993;74(Pt-

7):1341–8.

21. Okamoto H, Tsuda F, Sakugawa H, Sastrosoewignjo RI, Imai M,

Miyakawa Y, Mayumi M. Typing hepatitis B virus by homology

in nucleotide sequence: comparison of surface antigen subtype.

J Gen Virol. 1988;69(Pt 10):2575–83.

22. Rekha T, Mogili C, Chandra M, Khaja MN, Habeeb MA, Habi-

bullah CM. Prevalent HBV genotypes and subtypes in a South

Indian population. J Clinical Virol. 2006;37:58–64.

23. Sallam TA, William Tong CY. African links and hepatitis B virus

genotypes in the Republic of Yemen. J Med Virol. 2004;73:23–8.

24. Sanchez-Tapias JM, Costa J, Mas A, Bruguera M, Rodes J.

Ifluence of hepatitis B virus genotype on the long-term outcome

of chronic hepatitis B in Western patients. Gastroenterology.

2002;123:1848–56.

25. Stuyver L, De Gendt S, Van Geyt C, Zoulin F, Fried M, Schinazi

RF, Rossau R. A new genotype of hepatitis B virus: complete

genome and phylogenetic relatedness. J Gen Virol. 2000;81:

67–74.

26. Sumi H, Yokosuka O, Seki N, Arai M, Imazeki F, Kurihara T,

et al. Influence of hepatitis B virus genotypes on the progression

of chronic type B liver disease. Hepatology. 2003;37:19–26.

27. Thakur V, Gupta RC, Kazim SN, Malhotra V, Sarin SK. Profile,

spectrum and significance of HBV genotypes in chronic liver

disease patients in the Indian subcontinent. J Gastroenterol

Hepatol. 2002;17:165–70.

28. Vivekanandan P, Abraham P, Sridharan G, Chandy G, Daniel D,

Raghuraman S, Daniel HD, Subramaniam T. Distribution of

hepatitis B virus genotypes in blood donors and chronically

infected patients in a tertiary care hospital in southern India. Clin

Infec Dis. 2004;38:e81–6.

29. Yalcin K, Degertekin H, Bahcecioglu IH, Demir A, Aladag M,

Yildirim B, et al. Hepatitis B virus genotype D prevails in

patients with persistently elevated or normal ALT levels in

Turkey. Infection. 2004;32:24–9.

28 A. Kumar et al.

123


	Distribution of Hepatitis B Virus Genotypes and Its Association with Severity of Liver Disease in Patients with Chronic Hepatitis B in Uttar Pradesh, India
	Abstract
	Introduction
	Materials and Methods
	Patients
	Biochemical Analysis
	Serological Analysis
	Identification of HBV Genotype
	Statistical Analysis

	Results
	Demographic Characteristics
	Distribution of HBV Genotypes and Subtypes
	Severity of Disease Associated with Genotype

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


