Research in Vestibular Science Vol. 10, No. 2, June 2011
I Review pISSN 2092-8882, eISSN 2093-5501
A X ElA o)
Ho|2Z0 FIEHY 2MoE N HAZAY YA oo
THEO| BB OjSINR )t 2B 0/v|oIS NS DA
2ojF, B
Diagnostic Dehydration Testings for Endolymphatic Hydrops
Mi Joo Kim, MD, Gyu Cheol Han, MD, PhD
Department of Otorhinolaryngology-Head and Neck Surgery, Gachon University of Medicine and Science,
Graduate School of Medicine, Incheon, Korea
M 2 Bk’ Yolsge ZeHolm Yo tel 1=
< HYol2 F/4= Hol= frAbdeke] £ FE =
MuolZHe wEAe] WA, BE, ol T2 olFu & %S 29 stu AFSIE AV HEF ARu%e
T 4FTE SACE S o] MEoR Y §HES SHsted 2T azon A AL
A A A FATE ml=o] A9 Q1 107 W oF 3.5-513 o oult, S0l ?—__l‘e'_ﬁzi 80% AL 4
B7X R A ek tol4=E(endolymphatic hydrops)-<- lofok sh=d| myo=r =2 o g Ak

=
By

f

T

! {0
~

2
o
o}&

S}5(otosclerosis), WolHd 52 HHF (dehydration test)= T+ 7‘;‘
[e]
=

3 volaatel ] BAE ol WUoZHe] 4XFL B EZSE ATHOR RS
WA ologol OISOl HOOR Y Ae WUl Se ol
A QAR ek A tolsgo] HUelZ i fU KR SREAMES A7 1 9l
& Wello] A BUA SV A AP leRoma AMel oldng Folnx
491 ol oF Ugw | g % 9 Ay

o= B3t qio] oﬂ qm ZAL ;Xﬁﬁagi A= 1966 Klockhoffe} Lindblom’ o] 23] A7HE
o] 21 ko] go] Qlrh= ApAETE olfe} gadolinium =M (glycerol) EAllA 713 SRHIES UF
= ool Y T FET A E G ol Wl 7hs O] AR oAl = FA, B3, Hold ZA= wgly o
S A 54E SH0E gt dAolAe TRETA, &
2A, AEAE To= AREANE AEA] A ol A
-Received May 16, 2011 T2 HEFY AIFids Btk SHOR Qs o
Accepted May 21, 2011 }mxﬂ §_J—q._ Holr} _O] xi_l?_x]_%}:pqg o] 3H /\]__7_;‘(."01]/\—1
- Corresponding Author: Gyu Cheol Han, MD, PhD z+ O%J—}E]j }““}'14’1’0“*'1 ZH 71‘ E]X] O]'OU% Oka]b_]';q—i
Department of Otorhinolaryngology-Head and Neck Surgery, u L ElA <
Gachon University Gil Hospital, 1198 Guwol-dong, Namdong-gu, ﬂk]o] x] o= OIOH ET@A}OHH =0 ] A}—&E’]Eq
Incheon 405-760, Korea S AANE Qs AT A U)o AEQRS 2714
Tel: +82-32-460-3324 Fax: +82-32-467-9044 o
E-mail: hangckr@gmail.com ]7101] a5y Ook'e“ ‘IIE‘OZ]GHO]: ?;_]—E}

- Copyright© 2011 by The Korean Balance Society.

AR olwAlze FEAHE ol ThE(mannitol), 8.4

All rights reserved. (urea), AEH|E(sorbitol) So0] Qlal At ¢rore o



Res Vestibul Sci  Vol. 10, No. 2, Jun. 2011

pu —1 0

AARE &3 A SAL A4 Ql ERS7E Ayt
Astol AR A BE Yolrge] ARAR
AT 2, FEHE 28 A oliAl: Bkl %
H(blood labyrinthine barrier) Afo]ofl AFEQ; Zof o3t U
Bm 550 @sl, dol Aahd 24l e Wk A
o 84" 5& doginkn 233w gk

2PAIE, WS 849 BeA A Hlugt A
oA Be AHFRA olkAls FoI% HAed Wolrta
5 HolAgk SeAEY Qe HAPYY 350
A RS2 =7 ol e} XAt 38 &7t
Hug Wolo] gas ffeiie SdAlEelY 847t
4 Ayt orEs AYzEc

AHFEA ol A ARGl whE FAEC
Z Q3 78, o4, FEE AU 4 Q1A Ag T
) ok A s A% S 1R T 2t
AlFASER], o] A A sWAL IS
A= =571 Al Hek

2UAIE Foiof w2 QheFe] Fof HaAIRE 50% s
21224 mL/kg £ A5 S off 20-30% Seh=
it Hjol7|de] mlAl= A= HAPA Y =g
HR33tthe A Aol A Yol7|#e] Al
oA Fol T IAZHEE o]k} Al 3AITE o
o Al

AR A7 ofAE Eato] QIS wiitnt ofye} A5k
S HoHA R ox7o] gle B e Hhgol gl
o8 $uos HAE AT Zae glok ofdt A
FARERA S AR TS AT e dg
= sl 2L QAU 27] Z2 myol = W7|(stage) 4
of dgsh= A= FHE myo=olA Y MEde
Z7] ogEx 4= Qlof oulze}l Boleg ¥
A& e Qlek webA] vyo=r 7] 1-39] dfgehe=
SARA T =(possible)” oS mYo=H o
2t 2 AR tiie] € 4 gtk

TFES WAS] QI8 HAF 2-12417F Aol S48k of
85 g, 95% SYAIES TF Eolu 200 Aojx A
Folsh= Wo] Ybaloln) shAuk di/dehate] o &
T8 2Afo|e} 1730130l WA E = A4S Fetste] 2o
 AUFALR A Eo] ARgSE] e gtk AAlE 0% =

d

ZAIE 50 g& A-Folsts W 10% 22AlE 500 mL
€} 5% fructose 35 Aok WS WY of H5
o] F2HE Qlo] BTt FARE FANEES B
E]_.IS

SOHR AP PHATL 2502000 Hz Alo] % A o4
FafeollA] 10 dB o]4% 58 Trel ol 50 dB o4}
Qe 5o] 7Lt o SWAATL 12% ol FAH A=
ok £LHRAA Y 2L vSoln B ZuA A4
2o A7]2}-L(electrocochleography, EC0G),"™ o]9af
HkAHotoacustic emissions, OAEs),” #4Jx|7HH-S{auditory
brainstem response, ABR)”® S} 7re AMyA HYP=AHS
3l GRS S| E gtk SHANE AR ol AlE
MRS GeA ZREFE AtApuiet 2po|7) §lof T
3t At Rz Soleg Hlwst7|ofle 27t qlth

SHASH Yol =X SIS tC.2 ECoGot A E 4
ARE Bl uf FURE ShaollA] B ool LR HlEt
shtete ofAol e g 747 29%9h 84% At
ECoG E4HARE 529 7152719 (summating potential, SP),
A A7 2E# M auditory nerve compound action potential,
AP) 52 SP/AP Hl& =2 Wit Fjof Fof M-8 v
St WS AREE 4= Stk dWHA o & SP= HaeAL &
FASh= A Holth E73] tone burst (1 or 2 kHz)E AF
83t ECoG Z4aAMY 59%0l4 SPY #4ES Hth
OAEsE ARESH A= B o] 28 |(distortion product
otoacoustic emission, DPOAE)E 0| &% 4= itk ©X]
DPOAE®] EAA} 250-4,000 Hzo)|A] 40 dB o]AFS] 7zt
A7 Aol Sl A AE = 9l TRl Qlth
ABRsS 0]83F &A= 7|49t Zl8)ul<(basilar membrane
travelling wave velocity, TWV)& &43It} 0|22 02 U
SEL F)Are] A (stffness) S Z7PAA KT

jo oy

s

& Z7PAT Webl SpAeld Ak s
g Zlolehe o|e] A% @AbHolch B A oltholy
=44 FAAAY WS Hol Yol 4] B4 %
s Solgolx] R wo] ol A7t AT G
Aol

H
AR oA o]of o]kAHg-E Kol tiEA oAl
thiazide#|, 122] ©]xA|(loop diuretics), EEE HE o] A
(potassium sparing diuretics) 5| k™ ThiazideA]| ©]
Al Woled B Y ARAR FHSHA AESh=
hydrochlorothiazide 7} 2Z3EH 2222407 50 mS o}F
of FH A= oF 370 ol Fofelth ZAE HAL



Akl o] oiA $184)
A2 B opAE AR o

785l tiulste] ejefolAf o
AR Foste] A&l et
RS fEd pol AEMSE BIT FE Yok
18 olAR tEH<l %g% furosemide 24 FLA|
12)(loop of Henle)ol 2} ok o] A = OPEV]]

— 70 =
itk W23 A4 20l oG08 Bl 0§
e BRASt 2RO 20 mg 49 74 Jeht o]
G A= ok A WAL HAsHe olgE AYE
§Y334 W ALBEFE FUAL S AT

furosemide2} S HAALE B|wet o)Al furosemide
AL FES ZEZAIA 3%, =SF A IA 34%

2, SUNEAA HES AR AR e A A
2V7; 45% 2 B 115} furosemide= A S AALE = A A 7|
el Wl o 2 fatia e G Al

N

o

2| furosemide HAF V1= 46.7%, = ﬂ/\ﬂ%@/\}g
e 51.8% Ak

Angelborg®} Agerup’S FEAI S-S A A}
o2 At FY FHo| gt 7| e AlZtol w:
atfo} b} EIE o] AHEo R M) 7
29 ARSI, 2B 2 AEA oA
of Wi AN TS el TEo A
2ot el ghee s B Sl 4
ol 10| gt o2 AAE] = 3%t Ballado} Clemis™
= Hyol=s S5 o SYAE Fol & 353
AL}, Adut SAHAE AldR AtollA <A AAL
© A7 AAF =tE st Adas] Al ol
(gain) &) W3h= Ko 9/ (phase) o] H3}7}F §lof @]
7Hol MR 7% B7F o2 Aol Hojdle Hils)
4t} Furosemide= 73835ta W& YEHR HjAdA(nat-

riuretic) BE FEAA Wold &

9 BT 459 7

=)

Lol

jubed o
-m

d Jﬁ
re
U o 2 C

o
¢
i

O
o
o2

7+ 9l 071% A4 Hk3-(vestibular reactive type) OFEE
ne m7Es}l o ewolAAY AFus|AHA}
5 Ol%lﬂfrl 92+ ARE she AN A At}
A] k= Ao 48351tk =, furosemide AAA A& w}
S AAAE oA Wao] Agh Aol aatol A Az
=2 JhEste] As|7h 5, 58] wyel2y st

oh5- /3ol WA WAL AR ofofAle A
IE 87 wi2oll 271 ohe- 3439 Al7lele Adued

il

I 2 12l Wo[»E9] e SHo= M E4gAtY

—

OIAIK 0|9]
l

At Al A oHEA} 0] 5L AAFR] 4= 9)o] furosemide FAA}

7b SERAEAARE Y Adoulz=rh S 4= Qloh whebA

furosemide AAF= AA ZARS AlslA| 548 o) A3 u}3]

AAAT Lol AHA Soj|A] o]5o0] EelxH furosemide

48 Agek 9 eto) Raske w9 949 43
=]

2AlE HAS] a-8/do] HojAl) o]e} T2 A%
Z(vestibularhydrops)2] Ae] b= furosemide HAZ}
kel AL 4= 9l

Furosemide £l & QI3t A EFHZL 1)5t7] 94|
spironolactone, amiloride, triamterene 22 X ERE HZE
oAl S HAALe] o887 AN o]k AHgAl Tt
ol gyt o] A7 Qlo] dHkoew o] gshA] o
=Lk

SRS 9I5) AH715 AN SN A
9] AKvestibular evoked myogenic potential, VEMP),”" %
Huls| Aoz AL S okewr Lmol AP =2 A}
238k 2= it} o|F oWl AA} M &3] A

[e]
A

|5|= vy o 2 vk g|duld|(canal paresis, CP%) 2-2 <t
Z19Fek0- 91 A(directional preponderance, DP%)S 7]F0.2
o 70.4%9] ofvlert B HQlr fRadf 2=
A WEE T 4 ol S8 A Aok
7 §840] AREIE SR CPL DPELE YjolsiAt
SOl 4Rl 297 2lo] 1840] THsAlo] ek 4

AR AN
o TAAE TEAYTE Blo] 9)
Fd(saccule) 7|49 SFARAAL 3t ;ﬁxé _1_[_L1—/\],§_‘;:
HARH= W o2 o|4E Alo]| “saccular hydrops”7} &
wrEich AR A AARele ZelHEzAe B
Sl 94AF T VEMPE A3RE tielycerol VEMP,
gVEMP) 53%9] ol=S WYk JHusHoxdAs
o] 835t g7 A furosemide VOR test, fVOR)+= furosemide
Eo] A3 2 0.1 Hzo|A AAQHEA} o] E(vestibule ocular
reflex gain, VOR-DP%)2 H|adh= WHOZ oule= 51%
ik gVEMPU fVORFAAPEES 2t 2RI A ]
HI3f REEHARE golgt o] ARt ofA] Blel ¢+
T 17E A2 o] {2 Heel R} Bo|eg =3}7] of
Hrk

Holag2 ol /iAot Pt
7loll= ek HERY 22 58 02
o)z} WA dto] Q)& Ao

g£
7
41 o



Res Vestibul Sci  Vol. 10, No. 2, Jun. 2011

o A &9 o5 FHIeHA] Falthe HolA HoE T
B Ak AgEelel @ Aotk T ofolmy
(aquaporin) ¥} 22 FolF Ado| Yol|7|Ho A= FHo|
Al % A} Agmo] M2 ABE 45 e A
7 €712 v

/M

o FeE Arpa* oz A

UREEECREEREREEREE!
e AN o

myt ofjet AR YejE AT 4

A A&H o2 Aol gon 53] WolrEat B
25 A3 AApgoR Asala ik o ol
QgeHA A 3 olede 28T 4 Qe AET
oFAle] FHE Hor Fpfall 344 S nE A
2 Az

REFERENCES

1. Alexander TH, Harris JP. Current epidemiology of Meniere's
syndrome. Otolaryngol Clin North Am 2010;43:965-70.

2. Kimura RS, Schuknecht HE. Membranous hydrops in the inner
ear of the guinea pig after obliteration of the endolymphatic
sac. Pract Otorhinolaryngol 1965;27:343-54.

3. Gates GA. Meniere's disease review 2005. ] Am Acad Audiol
2006;17:16-26.

4. Schuknecht HF. The pathophysiology of Meniere’s disease. In:
Vosteen KH, Schunknecht HF, Pfaltz CR, editors. Meniere’s
disease: pathogenesis, diagnosis and treatment. Stuttgart: Thieme;
1981. p.10-5.

5. Lee WS, Seo YJ. Recent research of radiologic diagnosis in
Meniere's disease. Res Vestib Sci 2010;9:121-7.

6. Morrison AW. Predictive tests for Meniere's disease. Am J Otol
1986;7:5-10.

7. Klockhoff I, Lindblom U. Endolymphatic hydrops revealed by
glycerol test. Preliminary report. Acta Otolaryngol 1966;61:
459-62.

8. Angelborg C, Agerup B. Glycerol effects on the perilymphatic
and cerebro-spinal fluid pressure. Acta Otolaryngol 1975;
79:81-7.

9. Sakowitz OW, Stover JF, Samafzadeh AS, Unterberg AW,
Kiening KL. Effects of mannitol bolus administration on
intracranial pressure, cerebral extracellular metabolites, and
tissue oxygenation in severely head-injured patients. J Trauma
2007;62:292-8.

10. Farinelli AC, Mikelberg FS, Drance SM, Douglas GR,
Schulzer M, Wijsman K. Effect of acute medical reduction of
intraocular pressure on the visual field and optic disc in ocular
hypertension. Can J Ophthalmol 1988;23:216-8.

11. Kanoh N, Yagi N, Omura M, Makimoto K. Effects of glycerol

50

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

on sodium and potassium concentrations in guinea pig perilymph.
Arch Otorhinolaryngol 1981;230:177-80.

Sloviter HA. Effects of the intravenous administration of
glycerol solutions to animals and man. J Clin Invest 1958;37:
619-26.

Yoshida M, Lowry LD, Liu JJ. Effects of hyperosmotic
solutions on endolymphatic pressure. Am J Otolaryngol 1985;
6:297-301.

Wang J. The urea test for diagnosis of Meniere's disease.
Zhonghua Er Bi Yan Hou Ke Za Zhi 1989;24:305-7.

Aso S, Kimura H, Takeda S, Mizukoshi K, Watanabe Y. The
intravenously administered glycerol test. Acta Otolaryngol
Suppl 1993;504:51-4.

Zhong N, Wang H. Audiologic measure in Meniere's disease.
Zhonghua Er Bi Yan Hou Ke Za Zhi 1997;32:73-6.

Van de Water SM, Arenberg IK, Balkany TJ. Auditory dehy-
dration testing: glycerol versus urea. Am J Otol 1986;7:200-3.
Kitaoku Y, Nario K, Matsunaga T. Extratympanic electroco-
chleography during the glycerol dehydration test in control
subjects with normal hearing. Nippon Jibiinkoka Gakkai Kaiho
1993;96:2032-8.

Kitaoku Y. Extratympanic electrocochleography during glycerol
dehydration test in unilateral Meniere's diseases. Nippon
Jibiinkoka Gakkai Kaiho 1994;97:1281-90.

Dauman R, Aran JM, Chadet de Sauvage R, Portmann M.
Clinical significance of the summating potential in Meniere's
disease. Am J Otol 1988;9:31-8.

Gibson WP, Momison AW. Electrocochleography and the
glycerol dehydration test: a case study. Br J Audiol 1983;17:95-9.
Gibbin KP, Mason SM, Singh CB. Glycerol dehydration tests
in Meniere's disorder using extratympanic electrocochleography.
Clin Otolaryngol Allied Sci 1981;6:395-400.

Monrison AW, Moffat DA, O'Connor AF. Clinical usefulness of
electrocochleography in Meniere's disease: an analysis of
dehydrating agents. Otolaryngol Clin North Am 1980;13:703-21.
Moffat DA, Gibson WP, Ramsden RT, Morrison AW, Booth JB.
Transtympanic electrocochleography during glycerol dehydration.
Acta Otolaryngol 1978;85:158-66.

Levina Iu V. Evoked otoacoustic emission in conduction of
dehydration tests in patients with Meniere's disease. Vestn
Otorinolaringol 2004;(4):11-4.

Thomton AR, Farrell G, Haacke NP. A non-invasive, objective
test of endolymphatic hydrops. Acta Otolaryngol Suppl 1991;
479:35-43.

Mori N, Asai A, Suizu Y, Ohta K, Matsunaga T. Comparison
between electrocochleography and glycerol test in the diagnosis
of Meniere's disease. Scand Audiol 1985;14:209-13.
Thomton AR, Farrell G, Phillips AJ, Haacke NP, Rhys-
Williams S. Verification of a new test of endolymphatic
hydrops. J Laryngol Otol 1989;103:1136-9.

Futaki T, Kitahara M, Morimoto M. A comparison of the
furosemide and glycerol tests for Meniere's disease. With
special reference to the bilateral lesion. Acta Otolaryngol
1977;83:272-8.

Ballad WJ, Clemis JD. Monitoring of the glycerol test with



31.

32.

33.

34.

35.

sinusoidal harmonic acceleration in Meniere's disease patients.
Ann Otol Rhinol Laryngol 1987;96:286-90.

Shojaku H, Takemori S, Kobayashi K, Watanabe Y. Clinical
usefulness of glycerol vestibular-evoked myogenic potentials:
preliminary report. Acta Otolaryngol Suppl 2001;545:65-8.
Ito M. Clinical studies on the furosemide VOR test. Nippon
Jibiinkoka Gakkai Kaiho 1993;96:1112-24.

Ito M, Watanabe Y, Shojaku H, Kobayashi H, Aso S, Mizukoshi
K. Furosemide VOR test for the detection of endolymphatic
hydrops. Acta Otolaryngol Suppl 1993;504: 55-7.

Samoilova IG, Petrova GM. The effect of Lasix on nystagmus
in the caloric and optokinetic tests in Meniere's disease. Vestn
Otorinolaringol 1998;(4):25-7.

Zhou D, Xu W, He D. Furosemide test for diagnosis of endolym-
phatic hydrops: a clinical exploration. Zhonghua Er Bi Yan

37.

38.

39.

o 121 o[»&9| 1Y SHoz= M E4gAtY

OIAFR 0|9
oo

Hou Ke Za Zhi 1996;31:227-30.

. Ban JH, Lee JK, Jin SM, Lee KC. Glycerol pure tone

audiometry and glycerol vestibular evoked myogenic potential:
representing specific status of endolymphatic hydrops in the
inner ear. Eur Arch Otorhinolaryngol 2007;264:1275-81.
Takeda T, Taguchi D. Aquaporins as potential drug targets for
Meniere's disease and its related diseases. Handb Exp
Pharmacol 2009;(190):171-84.

Booth JB. Meniere's disease: the selection and assessment of
patients for surgery using electrocochleography. Ann R Coll
Surg Engl 1980;62:415-25.

Arts HA, Kileny PR, Telian SA. Diagnostic testing for
endolymphatic hydrops. Otolaryngol Clin North Am 1997;
30:987-1005.

51




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


