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Anti-GQ1b Antibody Syndrome; Is the Another Name of Miller
Fisher Syndrome or Advent of a New Syndrome?

Jong Kuk Kim, MD, PhD

Department of Neurology, Kosin University College of Medicine, Busan, Korea

The Miller Fisher syndrome (MFS), characterized by ataxia, areflexia, and ophthalmoplegia, is a localized variant of
Guillain-Barré syndrome (GBS). Bickerstaff’s brainstem encephalitis (BBE) is a related syndrome in which central
nervous system abnormalities accompany the classic triad. The discovery of the anti-GQ1b antibody and localization of
GQ1b ganglioside in human nervous system enabled us to understand various kinds of symptoms in MFS and related
diseases. Molecular mimicry of antigenic epitope from infective organisms such as Campylobacter jejuni with this
ganglioside is likely the predominant pathogenic mechanism. This could explain the unusual conditions such as atypical
MFS, GBS with ophthalmoplegia and BBE are various manifestations of post-infectious autoimmune neuropathies. Now,

we can speculate them as the anti-GQ1b antibody syndrome in according to their immunological profiles. In addition to
this, recent new concept of anti-ganglioside complex antibody will lead us to further understanding of these disorders.
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Figure 1. Symbolic structure of C. jejuni lypopolysacharide (upper)
and the corresponding gangliosides mimics. Terminal part of
lipopolysacharide from C. jejuni has similar structure with that of
GQI1b and GT1a gangliosides.

+= 73{acute ophthalmoparesis; AO), <27H|(internal
ophthalmoplegia) e 2 Ueh}ls 7S =28uie)7) gl
AlZA] GBS(ataxic GBS), GBSZ WHEslHA =12 1MH|E &
5t 72-(ophthalmoplegic GBS) Z12]3l BBEQ} Zo] MFS9]
O T | wA ThE AIASHA oAk Eulsl Ao
22 o)} MBS Ggara E0 F-GQib FHAI7F Aol
1948& AE3lo] F-GQib FAFFoleks MES Fe
11, o] GAtollA AO, MFS, BBE7} Th2 52| 7128 9A]
Ao vI3] F-GQib A} ATo] e HojEc)
o] 2Jo] MFSY BBE7} GBS} T4 =he 4952 AWataA ¢
Jejuni®] 73 A|EZ7} oje] FFo) AWk FUAA<
ZHepitope) & 7}I3L 910} GQIb FA|2 BlEo] GML T GDla
FAE HHA7IH o] Ao] H3GFHoverlap syndrome) A}

r£

LN

o o

ol
-

ll‘I

J Korean Neurol Assoc Volume 27 No. 4, 2009 3(9



Rt opzt v Z]l S TR FAE STl A HEEA]

bl (o]
Zagh 71#AQl 3ol =AU

A
o
Hu
1o
R
i)
o
ofl
i)

o
(o
i

2

-0,
Y
2,
1o
:?L_’,
=)
il
9
™

o
N
N

o2 olg] FR79] A2 A =8t 27T 7hsAde] Jlen, o
of| webA] WSk SAE thsid 4= e R ATE §f4
sh= b Egto] 2 E|E g 53], GQlb FEFEeAls
+ GT1at §ARRE 25 7HA|AL §lom o] & 3 e QA =0
3ot Al 25 w-suh|e YRt Aol Urk(Fig.
DY #-GTia A= 715N B8] ZYAst
FEEZl PCBof|A Bol&Ql oJulg 7= A& dulA 9lo
v, =25 HHE FE MFSU 1 fAF S5tollA 2 o
2 Y=g AR 3-GQlb FA7F 7HA= &Juiet ui¢-
FARRE ARE AR B-GTla B9} ol 3 1A R
O] A ollA] thefel A HolHA 2= tE A
oF FAKSE oulE YE s d42 A3 AEe] S5l wE A
oo 7]1g Ao & LR wAPkE(cross reaction) o]l =
T S U= AR AZE o] F A9 ARARI o=

a7 o eTwojor & Hioleln wogct

b

o_‘?l’, rl
\
I

N o M rr
_?L
39
iu)

1o
ol

i)
-
N
N

4710] Lol A Kaida 52 GBSQ} MFSO||A] 27
F2E| QA g9 HEo] Ast EAEQ Q22 Al
0 AR A MFSE gk gxke] F447] @
GM1, GDla T= GDIbS} 7 o] 744 7=
et EqtAlol theh FAE HAlste] de] 3xtE
—-GQlb ZAF e A= FAE HAIAS wHch
7PF AEEIL dHCRE tE EAS 7RIt
F9chFig, 3).% o= AA Abke] Al Aol Eazs)
B QA =7} Thegt oY Fx27F ofy et B3 e
I Gtk A ojuakar o] x| whe} tekgh 4ol
4 Ath= SAZE Eh o YoAE 7 SR A

Fob QJAF OFARS T MR35t MFS2F GBS

1o

X

Q1b

B

l
it
ot
o

[e]

¢

o I

i
12

o ¢
I
ol

N [
f

MEEO\IJ

O @

TER T < S v Ao

o
>,
[r
1o
N
o

[ZaeRn| m277 M4, 2009

W
—_
o
&
e

Control GM1 GDla GD1b GTlb GQlb G-C GAl GM2 GM3

i, | ]

Figure 2. Example of enzyme linked immunosorbent assay (ELISA)
for various anti-ganglioside antibodies for 4 samples. Corrected
optical densities are calculated by subtracting each well with
negative controls in ELISA reader. Lane 2 shows a positive result for
IgG anti-GQ1b antibody.
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Figure 3. Diagram of putative epitopes targeted by anti-ganglioside
complex (GCS) antibodies. In patients with Miller Fisher syndrome,
not only GQ1b itself but also clustered epitopes of GCSs, including
GQI1b, may be considered to be the prime target antigens for serum
antibodies (This figure was kindly provided by professor Kusunoki
and doctor Kaida).

oA B B FHES Agsteln Al=st
olo} Azl ol #
GBSOl A2

stal A ¢ A S71E 71,

a3 =
27 17d3re] P-GQib Aot TAE NG Fo] A
TEE MFS 9 GARE 7l WSS ofafshs o mlopael &
Aol GIAe). ol ATHE FALO ZYF oSl o] 11X ¢

AL 02 ofsfslelt melel 219he uf ATt BX
olxj714] MFSU BBES} & 4177 A7bolgte] rhef
ZAES BT MWsly =

QA= AP HEA e FAEIA Y] W7

O

>
rr
ot
N
N
N
%
u)
H
o
ol
N



A7} o olFolA mEHoln ARekE NE WHES

SHEFal;

A

I

4oz Aushe b mgo] Hojok & Aol

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

REFERENCES

Parry GJ, Steinberg JS. Guillain-Barré syndrome. 1st ed. New York:
Demos Medical Publishing, 2007;34-35.

Fisher M. An unusual variant of acute idiopathic polyneuritis (syndrome
of ophthalmoplegia, ataxia and areflexia). N Engl ] Med 1956;255:
57-65.

Bickerstaff ER, Cloake PC. Mesencephalitis and rhombencephalitis. Br
Med ] 1951;2:77-81.

Bickerstaff ER. Brain-stem encephalitis; further observations on a grave
syndrome with benign prognosis. Br Med ] 1957;1:1384- 1387.
Odaka M, Yuki N, Yamada M, Koga M, Takemi T, Hirata K, et al.
Bickerstaff's brainstem encephalitis: clinical features of 62 cases and a
subgroup associated with Guillain-Barre syndrome. Brain 2003;126:
2279-2290.

Na JG, Jung WY, Cho KW, Lim GH. Brainstem encephalitis
mimicking Miller Fisher syndrome. J Korean Neurol Assoc 1994;12:
758-763.

Kim BJ, Seo YL. Relapsing sensory ataxia initially manifested by Miller
Fisher syndrome. J Korean Neurol Assoc 1997;15:216-221.

Hong SN, Koo JS, Kim BK, Kim SI, Jang DM, Bae HJ. A case of
Miller Fisher syndrome presenting as sudden vertigo. J Korean Neurol
Assoc 2000;18:486-489.

Koo DL, Park KH, Kim HT, Lee KY, Lee YJ. Acute monocular
ophthalmoplegia associated with anti-GQ1b IgG antibody. J Korean
Neurol Assoc 2004;22:663-665.

Chiba A, Kusunoki S, Shimizu T, Kanazawa I. Serum IgG antibody to
ganglioside GQ1b is a possible marker of Miller Fisher syndrome. Ann
Newrol 1992;31:677-679.

Lo YL. Clinical and immunological spectrum of the Miller Fisher
syndrome. Muscle Nerve 2007;36:615-627.

Ito M, Kuwabara S, Odaka M, Misawa S, Koga M, Hirata K, et al.
Bickerstaff's brainstem encephalitis and Fisher syndrome form a
continuous spectrum: clinical analysis of 581 cases. J Nexro/ 2008; 255:
674-682.

Odaka M, Yuki N, Hirata K. Anti-GQ1b IgG antibody syndrome:
clinical and immunological range. J Newurol Neurosurg Psychiatry 2001,
70:50-55.

Mori M, Kuwabara S, Fukutake T, Yuki N, Hattori T. Clinical features
and prognosis of Miller Fisher syndrome. Neurology 2001;56:1104-
1106.

Chiba A, Kusunoki S, Obata H, Machinami R, Kanazawa I. Serum
anti-GQ1b IgG antibody is associated with ophthalmoplegia in
Miller Fisher syndrome and Guillain-Barre syndrome: clinical and
immunohistochemical studies. Nexrology 1993;43:1911-1917.

Chiba A, Kusunoki S, Obata H, Machinami R, Kanazawa I.
Ganglioside composition of the human cranial nerves, with special
reference to pathophysiology of Miller Fisher syndrome. Brain Res
1997;745:32-36.

Kusunoki S, Chiba A, Kanazawa I. Anti-GQ1b IgG antibody is associated
with ataxia as well as ophthalmoplegia. Muscle Nerve 1999;22:1071-
1074.

Mori M, Kuwabara S, Koga M, Asahina M, Ogawara K, Hattori T, et al.

Miller Fisher £&a9| L2

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

1gG anti-GQ1b positive acute ataxia without ophthalmoplegia. J Newurol
Neurosurg Psychiatry 1999;67:668-670.

. Sandhoff K, van Echten G. Ganglioside metabolism: enzymology,

topology and regulation. Prog Brain Res 1994;101:17-29.
Svennerholm L, Bostrom K, Fredman P, Jungbjer B, Lekman A,
Mansson JE, et al. Gangliosides and allied glycosphingolipids in human
peripheral nerve and spinal cord. Biochim Biophys Acta 1994;1214:115-
123.

Malisan F, Testi R. GD3 ganglioside and apoptosis. Biochim Biophys Acta
2002;1585:179-187.

Hakomori S, Zhang Y. Glycosphingolipid antigens and cancer therapy.
Chem Biol 1997;4:97-104.

Yu RK. Development regulation of ganglioside metabolism. Prog Brain
Res 1994;101:31-44.

Nagai Y, Momoi T, Saito M, Mitsuzawa E, Ohtani S. Ganglioside
syndrome, a new autoimmune neurologic disorder, experimentally
induced with brain gangliosides. Nexrosci Lett 1976;2:107-111.

Ilyas AA, Willison HJ, Quarles RH, Jungalwala FB, Cornblath DR,
Trapp BD, et al. Serum antibodies to gangliosides in Guillain- Barre
syndrome. Ann Neurol 1988;23:440-447.

van den Berg LH, Marrink J, de Jager AE, de Jong HJ, van Imhoff GW/,
Latov N, et al. Anti-GM1 antibodies in patients with Guillain-Barre
syndrome. J Neurol Neurosurg Psychiatry 1992;55:8- 11.

YukiN, Sato S, Inuzuka T, Miyatake T, Yoshino H. Axonal degeneration
in the Guillain-Barre syndrome and anti-GM1 ganglioside antibodies.
Muscle Nerve 1992;15:116.

Yuki N, Yoshino H, Sato S, Shinozawa K, Miyatake T. Severe acute
axonal form of Guillain-Barre syndrome associated with IgG anti-
GD1a antibodies. Muscle Nerve 1992;15:899-903.

Kusunoki S, Chiba A, Kon K, Ando S, Arisawa K, Tate A, et al.
N-acetylgalactosaminyl GD1a is a target molecule for serum antibody in
Guillain-Barre syndrome. Ann Neurol 1994;35:570-576.

Koga M, Yuki N, Ariga T, Morimatsu M, Hirata K. Is IgG anti- GT1a
antibody associated with pharyngeal-cervical-brachial weakness or
oropharyngeal palsy in Guillain-Barre syndrome? J Neuroimmunol 1998;
86:74-79.

Nakamura K, Irie S, Kanazawa N, Saito T, Tamai Y. Anti-GM?2
antibodies in Guillain-Barre syndrome with acute cytomegalovirus
infection. Ann N'Y Acad Sci 1998;845:423.

Kusunoki S, Chiba A, Tai T, Kanazawa I. Localization of GM1 and
GD1b antigens in the human peripheral nervous system. Muscle Nerve
1993;16:752-756.

Yuki N, Koga M, Hirata K. Is Campylobacter lipopolysaccharide
bearing a GD3 epitope essential for the pathogenesis of Guillain- Barre
syndrome? Acta Neurol Scand 2000;102:132-134.

Yuki N, Susuki K, Hirata K. Ataxic Guillain-Barre syndrome with
anti-GQ1b antibody: relation to Miller Fisher syndrome. Nexrology
2000;54:1851-1853.

Yuki N. Successful plasmapheresis in Bickerstaff's brain stem
encephalitis associated with anti-GQ1b antibody. J Nexrol Sci 1995;
131:108-110.

Kusunoki S, Shimizu J, Chiba A, Ugawa Y, Hitoshi S, Kanazawa 1.
Experimental sensory neuropathy induced by sensitization with
ganglioside GD1b. Ann Neurol 1996;39:424-431.

Hahn AF. Guillain-Barre syndrome. Lancer 1998;352:635-641.
Hughes RA, Cornblath DR. Guillain-Barre syndrome. Lancet 2005;
366:1653-1666.

J Korean Neurol Assoc Volume 27 No. 4, 2009 311



40.

41.

42.

43.

44.

45.

. Neisser A, Bernheimer H, Berger T, Moran AP, Schwerer B. Serum

antibodies against gangliosides and Campylobacter jejuni lipopolysaccharides
in Miller Fisher syndrome. Infect Immun 1997; 65:4038-4042.

Yuki N, Koga M. Bacterial infections in Guillain-Barre and Fisher
syndromes. Curr Opin Neurol 2006;19:451-457.

Lee SH, Lim GH, Kim JS, Oh SY, Kim JK, Cha JK, et al. Acute
ophthalmoplegia (without ataxia) associated with anti-GQ1b antibody.
Neurology 2008;71:426-429.

Bae JS, Kim JK, Kim SH, Kim OK. Bilateral internal ophthalmoplegia as
an initial sole manifestation of Miller Fisher syndrome. J Clin Neurosci
2009;16:963-964.

Kim JK, Kim MJ, Yoo BG, Kim KS, Seo JH. Three cases of anti-GQ1b
antibody syndrome with internal ophthalmoplegia. J Korean Neurol
Assoc 2007;25:115-118.

Willison HJ, Veitch J, Swan AV, Baumann N, Comi G, Gregson NA, et
al. Inter-laboratory validation of an ELISA for the determination of
serum anti-ganglioside antibodies. Exr J Neurol 1999;6:71-77.

Irie S, Saito T, Kanazawa N, Ogino M, Ogino Y, Sakai F. Detection of

312 CHSHMEOMOIRIN NI277 NI42, 2009

46.

47.

48.

49.

50.

serum anti-ganglioside antibodies by latex agglutination assay in
Guillain-Barre syndrome: comparison with ELISA. Intern Med 2003;
42:490-495.

Susuki K, Yuki N, Hirata K. Fine specificity of anti-GQ1b IgG and
clinical features. J Neurol Sci 2001;185:5-9.

Kim JK, Yoo BG, Bae JS, Kim SJ, Sohn EH, Kim DS. Correlatioins of
anti-ganglioside antibodies with ophthalmoparesis in Miller Fisher
syndrome and Guillain-Barré syndrome J Peripher Nerv Syst 2008;13:
172 (Abstracts).

Nagashima T, Koga M, Odaka M, Hirata K, Yuki N. Clinical correlates
of serum anti-GT1a IgG antibodies. J Nexrol Sci 2004; 219:139-145.
Kaida K, Kanzaki M, Morita D, Kamakura K, Motoyoshi K, Hirakawa
M, et al. Anti-ganglioside complex antibodies in Miller Fisher syndrome.
J Neurol Neurosurg Psychiatry 2006;77:1043-1046.

Kanzaki M, Kaida K, Ueda M, Morita D, Hirakawa M, Motoyoshi K, et
al. Ganglioside complexes containing GQ1b as targets in Miller Fisher
and Guillain-Barre syndromes. J Nexrol Neurosurg Psychiatry 2008;79:
1148-1152.




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


