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TGFBI gene mutations cause corneal stromal dystrophies of 
autosomal dominant inheritance. The most frequent com-
plication of stromal dystrophies is recurrent corneal erosion 
with varying degree of accompanying inflammation. IL-1 , 
IL-6 and IL-8 are main cytokines involved in corneal ero-
sion healing. This study aimed to investigate the association 
between IL1B gene –511C/T, IL6 gene –174G/C and IL8 
gene –781C/T polymorphisms and risk of recurrent erosion 
development in patients with hereditary corneal stromal dys-
trophies. A trend to decrease of IL1B gene –511TT genotype 
frequency in group with erosion (3,7 %) comparing to con-
trol (6,7 %) was observed. IL6 gene –174C allele carriers 
frequency in control group (65,9 %) was significantly (P <
< 0,05) lower comparing to patients with erosion (80,5 %). 
Frequency of IL8 –781TT genotype was significantly (P <
< 0,05) lower in the group with erosion (10,7 %) comparing 
to patients without erosion (30,8 %) and control (25 %). IL6
gene –174C allele may be considered as genetic marker of 
corneal erosion risk in patients with hereditary stromal cor-
neal dystrophies, whereas IL8 –781TT genotype is associat-
ed with negative recurrent erosion prognosis in such patients.

Introduction. Corneal dystrophies are a clinically and 
genetically heterogeneous group of hereditary condi-
tions characterized by the progressive accumulation 
of deposits in different layers of the cornea, with re-
sulting loss of refractive index and transparency [1, 
2]. Most corneal stromal dystrophies are inherited 
as autosomal dominant traits with great intrafamil-
iar and interfamiliar variation of clinical expressivity 
and high degree of penetrance [3]. The lattice corneal 
dystrophy (LCD) is the most common corneal stro-
mal dystrophy type in Ukraine. Its frequency among 
others is 40,2 %. LCD type I and type IIIA have been 
reported to be caused by specific point mutations in 
the TGFBI (transforming growth factor beta-induced) 
gene and to have autosomal dominant inheritance 
pattern. The main mutations associated with LCD 
in Ukrainian patients are Hys626Arg (type IIIA) and

Arg124Cys (type I) in TGFBI gene with respective 
frequencies of 0,416 and 0,375 [4]. Accumulation de-
posits accumulation in patients with hereditary stro-
mal corneal dystrophies (HSCD) leads to impaired 
attachment of epitheliocytes to basement membra-
ne – corneal erosion. Presence of recurrent corneal 
erosions is characteristic of LCD type I and type 
IIIA and is the primary reason for consulting oph-
thalmologist. The clinical findings showed that fre-
quency, intensity and degree of corneal inflamma-
tory reactions significantly differ in various patients 
[5]. It is supposed that the degree of inflammation 
caused by corneal erosion in LCD patients is un-
der control of modifier genes. In particular, genes 
coding pro- and anti-inflammatory cytokines are 
the possible candidates to influence corneal wound-
induced erosion [6].

Two main acute inflammation phase cytokine 
genes IL1B and IL6 as well as major chemoat-
traction cytokine gene IL8 are expressed in injured 
corneal epithelium [7]. Proteins which are encoded 
by these genes are found in the tear of injured cor-
neal tissue and play crucial role in corneal wound 
healing [8]. Experiments on mice model demon-
strated that polymorphisms of cytokine genes can 
significantly affect the level and functional activity 
of encoded proteins [9]. Furthermore, it was shown 
that polymorphic variants of cytokine genes can 
significantly modify features of different diseases 
(arthritis, asthma, etc.) [10, 11]. IL1B gene –511 
Ñ/Ò, IL6 gene –174G/C and IL8 gene –781C/T 
variants influence these genes expression in epi-
thelium and thus have been selected for this study.

Purpose – to investigate possible involvement of 
IL1B gene –511Ñ/Ò, IL6 gene –174G/C and IL8 
gene –781C/T polymorphisms in corneal erosion 
development in patients with LCD.

Materials and methods. Case group consisted of 
69 patients with lattice corneal dystrophy type I (n=
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= 46) and type IIIA (n = 23) with confirmed pres-
ence of TGFBI gene Arg124Cys and Hys626Arg 
mutations respectively. All patients included in this 
research had aseptic corneal inflammation. This 
group consisted of 56 individuals with recurrent 
erosion history and 13 ones – without it. The con-
trol group comprised healthy individuals (n = 105) 
from Ukraine without familial HSCD history. All 
individuals were involved in the investigation after 
giving informed consent.

DNA was extracted from peripheral blood leu-
kocytes of the patients with lattice corneal dystrophy 
type I and IIIA and healthy individuals according to 
the standard procedures. Genotyping for Arg124Cys, 
Hós626Arg mutations of the TGFBI gene, IL1B gene 
–511C/T, IL6 gene –174G/C and IL8 gene –781C/
T polymorphisms was performed by the PCR with 
following restriction fragment length polymorphism 
(RFLP) analysis as described elsewhere [11–13]. Sta-
tistical analysis has been performed using GenePop 
and OpenEpi statistical packages [14, 15]. A P-value 
of less than 0.05 was taken as significant.

Results. The observed genotype distributions for 
three polymorphic variants showed no deviation 
from the ones expected according to Hardy-Wein-
berg equilibrium in all investigated groups (Table).

No significant differences in IL1B gene –511 Ñ/T 
genotype or allelic frequencies between patients 
with erosion and without it were found. Whereas 
a trend to decrease of –511TT genotype frequency 
in group with erosion (3,7 %) comparing to con-
trol (6,7 %) was observed. Frequency of IL6 ge-
ne –174C allele carriers was higher in the group 
with recurrent erosion (80,5 %) comparing to the 
group without erosion (60 %). The difference was 
statistically insignificant, though. However, –174C 
allele carriers frequency in control group (65,9 %) 
was significantly (P < 0,05) lower comparing to 
the patients with erosion (80,5 %). Frequency of 
IL8 –781TT genotype was significantly (P < 0,05) 
lower in the group with erosion (10,7 %) comparing 
to the patients without erosion (30,8 %) and control 
(25 %).

Discussion. Our results revealed possible invol-
vement of IL1B gene –511C/T, IL6 gene –174G/C
and IL8 gene –781C/T polymorphisms in inflam-
matory reaction development leading to corneal 
erosion. Obtained data are corroborated by existing 
knowledge about corneal wound healing process in 
general and recurrent erosion development in par-

ticular. Corneal epitheliocytes death in vivo initi-
ates a strong inflammatory response. Necrotic cells 
release so called «danger» signals (interferon- , 
heat shock proteins, etc.) triggering inflammation 
in tissue [16]. These «danger» molecules enhance 
production of IL-1 , IL-6 and IL-8 stimulating 
inflammatory cells recruitment, corneal epithe-
liocytes migration and neovascularization crucial 
for injured cornea healing [17]. IL1B –511 T, IL6 
gene –174G and IL8 –781T alleles are associated 
with increased levels of corresponding interleukins 
[18, 19]. Recurrent corneal erosion is self-indu-
cing process due to described above «danger» 
molecules action. Though inflammation is neces-
sary for corneal healing, excessive inflammation is 
damaging. It induces corneal ulceration and mel-
ting. Increased levels of pro-inflammatory inter-
leukins may prevent recurrent corneal erosion 
development through recruitment of monocytes
and following clearance of damaged or necrotic
cells. Quick phagocytosis of necrosis products 
might possibly attenuate self-induction mechanism 
of corneal erosion spreading thus decreasing risk of 
its development.

Genotype frequency 
for studied polymorphic variants, n (%)

* Total number of individuals genotyped for a polymor-
phic variant.

Genotype

Patients 
with recurrent 

corneal 
erosion

Patients 
without 
corneal 
erosion

Control 
group, n (%)

–511C/T IL1B gene

Total*
CC
CT
TT

54
22 (40,7)
30 (55,6)
2 (3,7)

13
2 (15,4)
11 (84,6)

0 (0)

105
51 (48,6)
47 (44,8)
7 (6,7)

–781C/T IL8 gene

Total*
CC
CT
TT

56
18 (32,1)
32 (57,2)
6 (10,7)

13
3 (23,1)
6 (46,2)
4 (30,8)

100
30 (30)
45 (45)
25 (25)

–174G/C IL6 gene

Total*
GG
GC
CC

41
8 (19,5)
25 (61,0)
8 (19,5)

10
4 (40,0)
4 (40,0)
2 (20,0)

88
30 (34,1)
39 (44,3)
19 (21,6)
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Conclusion. Possible role of IL1B gene –511C/T, 
IL6 gene –174G/C and IL8 gene –781C/T poly-
morphisms as modifiers of recurrent corneal erosion 
development risk in patients with hereditary cor-
neal stromal dystrophies was established. IL6 gene 
–174C allele may be considered as genetic marker 
of corneal erosion risk in patients with LCD, where-
as IL8 –781TT genotype is associated with negative 
recurrent erosion prognosis in such patients.
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ÂÎÂËÅ×ÅÍÈÅ ÏÎËÈÌÎÐÔÈÇÌÎÂ 
ÃÅÍÎÂ IL1 , IL6 È IL8 Â ÐÀÇÂÈÒÈÅ 
ÐÅÖÈÄÈÂÈÐÓÞÙÈÕ ÝÐÎÇÈÉ Ó ÏÀÖÈÅÍÒÎÂ 
Ñ ÍÀÑËÅÄÑÒÂÅÍÍÛÌÈ ÄÈÑÒÐÎÔÈßÌÈ 
ÑÒÐÎÌÛ ÐÎÃÎÂÈÖÛ

Ìóòàöèè â ãåíå TGFBI îáóñëîâëèâàþò ãðóïïó ñòðî-
ìàëüíûõ äèñòðîôèé ðîãîâèöû àóòîñîìíî-äîìèíàíò-
íîãî òèïà íàñëåäîâàíèÿ. Ñàìûì ðàñïðîñòðàíåííûì 
îñëîæíåíèåì ñòðîìàëüíûõ äèñòðîôèé ÿâëÿþòñÿ ðåöè-
äèâèðóþùèå ýðîçèè, îòëè÷àþùèåñÿ ñòåïåíüþ ñîïóò-
ñòâóþùåãî âîñïàëåíèÿ. IL-1 , IL-6 è IL-8 – îñíîâ-
íûå öèòîêèíû, âîâëå÷åííûå â çàæèâëåíèå ýðîçèé ðî-
ãîâèöû. Öåëüþ íàñòîÿùåé ðàáîòû áûëî èçó÷èòü àññî-
öèàöèþ ìåæäó ïîëèìîðôèçìàìè –511C/T ãåíà 
IL1B, –174G/C ãåíà IL6 è –781C/T ãåíà IL8 è ðèñêîì 
ðàçâèòèÿ ðåöèäèâèðóþùèõ ýðîçèé ó ïàöèåíòîâ ñ íàñ-
ëåäñòâåííûìè ñòðîìàëüíûìè äèñòðîôèÿìè ðîãîâèöû. 
Íàáëþäàëàñü òåíäåíöèÿ ê ïîâûøåíèþ ÷àñòîòû ãåíîòè-
ïà –511ÒT ãåíà IL1B â ãðóïïå ïàöèåíòîâ ñ ýðîçèÿìè 
(3,7 %) ïî ñðàâíåíèþ ñ êîíòðîëåì (6,7 %). ×àñòîòà íî-
ñèòåëåé àëëåëÿ –174C ãåíà IL6 â êîíòðîëüíîé ãðóïïå 
(65,9 %) áûëà äîñòîâåðíî (P < 0,05) íèæå ïî ñðàâíåíèþ 
ñ ãðóïïîé ïàöèåíòîâ ñ ýðîçèÿìè (80,5 %). ×àñòîòà ãåíî-
òèïà –781ÒT ãåíà IL8 áûëà äîñòîâåðíî (P < 0,05) íèæå 
â ãðóïïå ïàöèåíòîâ ñ ýðîçèÿìè (10,7 %) ïî ñðàâíåíèþ 
ñ ãðóïïîé ïàöèåíòîâ áåç ýðîçèé (30,8 %) è êîíòðîëåì 
(25 %). Àëëåëü –174C ãåíà IL6 ìîæåò ðàññìàòðèâàòüñÿ 
êàê ãåíåòè÷åñêèé ìàðêåð ðèñêà ðàçâèòèÿ ýðîçèé ðîãî-
âèöû ó ïàöèåíòîâ ñ íàñëåäñòâåííûìè ñòðîìàëüíûìè 
äèñòðîôèÿìè ðîãîâèöû, â òî æå âðåìÿ ãåíîòèï –781ÒT 
ãåíà IL8, íàîáîðîò, àññîöèèðîâàí ñ íåãàòèâíûì ïðîã-
íîçîì ðàçâèòèÿ ýðîçèé ó òàêèõ ïàöèåíòîâ.

À.Ì. Êó÷åðåíêî, Â.Ì. Ïàìïóõà, 
Ã.². Äðîææèíà, Ë.À. Ë³âøèöü

ÇÀËÓ×ÅÍÍß ÏÎË²ÌÎÐÔ²ÇÌ²Â ÃÅÍ²Â IL1 , 
IL6 ÒÀ IL8 ÄÎ ÐÎÇÂÈÒÊÓ ÐÅÖÈÄÈÂÓÞ×ÈÕ 
ÅÐÎÇ²É Ó ÏÀÖ²ªÍÒ²Â Ç² ÑÏÀÄÊÎÂÈÌÈ 
ÄÈÑÒÐÎÔ²ßÌÈ ÑÒÐÎÌÈ ÐÎÃ²ÂÊÈ

Ìóòàö³¿ â ãåí³ TGFBI çóìîâëþþòü ãðóïó ñòðîìàëüíèõ 
äèñòðîô³é ðîã³âêè ç àóòîñîìíî-äîì³íàíòíèì òèïîì óñ-
ïàäêóâàííÿ. Íàéïîøèðåí³øèì óñêëàäíåííÿì ñòðî-

ìàëüíèõ äèñòðîô³é º ðåöèäèâóþ÷³ åðîç³¿, ÿê³ â³ä-
ð³çíÿþòüñÿ çà ñòóïåíåì ñóïóòíüîãî çàïàëåííÿ. IL-
1 , IL-6 òà IL-8 – îñíîâí³ öèòîê³íè, çàëó÷åí³ äî 
çàãîºííÿ åðîç³é ðîã³âêè. Ìåòîþ ö³º¿ ðîáîòè áóëî 
äîñë³äèòè àñîö³àö³þ ì³æ ïîë³ìîðô³çìàìè –511C/T 
ãåíà IL1B, –174G/C ãåíà IL6 ³ –781C/T ãåíà IL8 òà 
ðèçèêîì ðîçâèòêó ðåöèäèâóþ÷èõ åðîç³é ó ïàö³ºíò³â 
ç³ ñïàäêîâèìè ñòðîìàëüíèìè äèñòðîô³ÿìè ðîã³âêè. 
Ñïîñòåð³ãàëàñÿ òåíäåíö³ÿ äî ï³äâèùåííÿ ÷àñòîòè 
ãåíîòèïó –511ÒT ãåíà IL1B â ãðóï³ ïàö³ºíò³â ç 
åðîç³ÿìè (3,7 %) ïîð³âíÿíî ³ç êîíòðîëåì (6,7 %). 
×àñòîòà íîñ³¿â àëåëÿ –174C ãåíà IL6 â êîíòðîëüí³é 
ãðóï³ (65,9 %) áóëà äîñòîâ³ðíî (P < 0,05) íèæ÷å 
ïîð³âíÿíî ç ãðóïîþ ïàö³ºíò³â ç åðîç³ÿìè (80,5 %). 
×àñòîòà ãåíîòèïó –781ÒT ãåíà IL8 áóëà äîñòîâ³ðíî 
(P < 0,05) íèæ÷îþ â ãðóï³ ïàö³ºíò³â ç åðîç³ÿìè 
(10,7 %) ïîð³âíÿíî ³ç ãðóïîþ ïàö³ºíò³â áåç åðîç³é 
(30,8 %) òà êîíòðîëåì (25 %). Àëåëü –174C ãåíà IL6 
ìîæå ðîçãëÿäàòèñÿ ÿê ãåíåòè÷íèé ìàðêåð ðèçèêó 
ðîçâèòêó åðîç³é ðîã³âêè ó ïàö³ºíò³â ç³ ñïàäêîâèìè 
ñòðîìàëüíèìè äèñòðîô³ÿìè ðîã³âêè, â òîé ÷àñ ÿê 
ãåíîòèï –781ÒT ãåíà IL8, íàâïàêè, àñîö³éîâàíèé ç 
íåãàòèâíèì ïðîãíîçîì ðîçâèòêó åðîç³é ó òàêèõ ïà-
ö³ºíò³â.

REFERENCES

1. Waring G., Rodrigues M., Laibson R. Corneal dystro-
phy: dystrophies of the epithelium, Bowman layer and 
stromas // Surv. Opthalmol. – 1978. – 23, ¹ 2. –
P. 97–101.

2. Weidle E. Epitheliale und stromale Hornhautdystro-
phien // Ophthalmologe. – 1996. – 93, ¹ 6. – P. 754–
767.

3. Aldave A.J. The genetics of the corneal dystrophies // 
Dev. Ophthalmol. – 2011. – 48. – P. 51–66.

4. Pampukha V.N., Kravchenko S.A., Tereshchenko F. et 
al. TGFBI gene mutations in the Ukrainian patients 
with inherited corneal stromal dystrophies // Gene-
tika. – 2008. – 44, ¹ 10. – P. 1392–1396.

5. Agrawal V.B., Tsai R.J. Corneal epithelial wound heal-
ing // Indian J. Ophthalmol. – 2003. – 51, ¹ 1. – 
P. 5–15.

6. Torres P.F., Kijlstra A. The role of cytokines in cor-
neal immunopathology // Ocul. Immunol. Inflam. – 
2001. – 9, ¹ 1. – P. 9–24.

7. Sotozono C., He J., Matsumoto Y. et al. Cytokine 
expression in the alkali-burned cornea // Curr. Eye 
Res. – 1997. – 16, ¹ 7. – P. 670–676.

8. Sotozono C. Second injury in the ñornea : The role 
of inflammatory cytokines in corneal damage and re-
pair // Cornea. – 2000. – 19, ¹ 6. – P. S155–S159.

9. Daly A.K., Day C.P., Donaldson P.T. Polymorphisms 
in immunoregulatory genes: towards individualized 
immunosuppressive therapy? // Amer. J. Pharma-
cogenom. – 2002. – 2, ¹ 1. – P. 13–23.



45ISSN 0564–3783. Öèòîëîãèÿ è ãåíåòèêà. 2013. Ò. 47. ¹ 3

IL1 , IL6 and IL8 gene polymorphisms involvement in recurrent corneal erosion in patients

10. Emonts M., Hazes M.J., Houwing-Duistermaat J.J. et 
al. Polymorphisms in genes controlling inflammation 
and tissue repair in rheumatoid arthritis: a case con-
trol study // BMC Med. Genet. – 2011. – 12. – 
P. 36.

11. Heinzmann A., Ahlert I., Kurz T. et al. Association 
study suggests opposite effects of polymorphisms 
within IL8 on bronchial asthma and respiratory syncy-
tial virus bronchiolitis // J. Allergy Clin. Immunol. – 
2004. – 114, ¹ 3. – P. 671–676.

12. Rad R., Prinz C., Neu B. et al. Synergistic effect of 
Helicobacter pylori virulence factors and interleu-
kin-1 polymorphisms for the development of severe 
histological changes in the gastric mucosa // J. In-
fect. Dis. – 2003. – 188, ¹ 2. – P. 272–281.

13. Fishman D., Faulds G., Jeffery R. The effect of novel 
polymorphisms in the interleukin-6 (IL-6) gene on 
IL-6 transcription and plasma IL-6 levels, and an 
association with systemic-onset juvenile chronic ar-
thritis // J. Clin. Invest. – 1998. – 102, ¹ 7. – 
P. 1369–1376.

14. Raymond M., Rousset F. GENEPOP (version 1.2): 
population genetics software for exact tests and ecu-
menicism // J. Hered. – 1995. – 86. – P. 248–249.

15. Sullivan K.M., Dean A., Soe M.M. OpenEpi: a web-

based epidemiologic and statistical calculator for 
public health // Publ. Health Rep. – 2009. – 124, 
¹ 3. – P. 471–474.

16. Matzinger P. The danger model: a renewed sense of 
self // Science. – 2002. – 296. – P. 301–305.

17. Ebihara N., Matsuda A., Nakamura S. et al. Role 
of the IL-6 classic- and trans-signaling pathways in 
corneal sterile inflammation and wound healing // 
Invest. Ophthalmol. Vis. Sci. – 2011. – 52, ¹ 12. – 
P. 8549–8557.

18. Chen H., Wilkins L.M., Aziz N. et al. Single nucleotide 
polymorphisms in the human interleukin-1B gene af-
fect transcription according to haplotype context // 
Hum. Mol. Genet. – 2006. – 15, ¹ 4. – P. 519–
529.

19. Terry C.F., Loukaci V., Green F.R. Cooperative influ-
ence of genetic polymorphisms on interleukin-6 tran-
scriptional regulation // J. Biol. Chem. – 2000. – 
275, ¹ 24. – P. 18138–18144.

20. Hacking D., Knight J.C., Rockett K. et al. Increased 
in vivo transcription of an IL-8 haplotype associated 
with respiratory syncytial virus disease-susceptibility // 
Gen. Immun. – 2004. – 5, ¹ 4. – P. 274– 282.

Received 10.10.12



<<
  /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 false
  /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 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /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 <>
    /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


