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Abstract The aim of this study was to find on muscle architectural and tissue compliance of biceps brachii in stroke
patient based on elbow joint angle. The subjects of this study were twelve hemiplegic adults after stroke with passive
range of motion in the elbow from 10° to 90° and Modified Ashworth Scale score 1 to 3 were recruited.
Ultrasonography and Myotonometer was used to measure biceps brachii muscle pennation angle, fascicle length, and
tissue compliance at the rest condition and pennation angle, fascicle length, and tissue compliance of the biceps
brachii muscle were measured in the affected and unaffected sides of people after stroke at 9 different elbow angles
ranging from 10° to 90° at the rest condition. The results of this study, comparisons found that the pennation angles
of the affected biceps brachii muscle were significantly larger(p<.05) than the unaffected muscle in the most extended
positions(<40°), whereas the affected fascicle lengths were significantly shorter(p<.05) than the unaffected muscle in
most flexed positions(>20°), and the affected tissue compliance were significantly lower(p<.05) than the unaffected
muscle in most extended positions(<50°) Therefore, pennation angles, fascicle lengths, and tissue compliance were
found to be joint-angle-dependent in both the affected and unaffected sides at the rest condition. Suggest that, the
results data can be used as a muscle architectural changes and clinical treatment research in stroke patients.
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S I+5T 6%, 25 4%, 359 2ot I &
Z= R2AA 64X7RI e, § 717 Ht 1575
7€ o]t Table 1].

[Table 1] Characteristics of subjects
A (n=12)

A=A 54.83+5.90"

g(d/ol) 6/6

FE7ICNE) 15.75+2.38"

| (LEE/AE) 517

MAS FH(1+/2/3) 6/4/2

AN B = =T 7/5
# Mean+SD

3.2 Zizof mE 2
SISl ANOVA 4 T a3} B 2
4 2 wslo] wieh sk 2 e
o]
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A5EG folsHA Lmzto] F7ehe Yet AL, <4 3.3 Z=0f mE ZZUEEZo| H3}
&dole FosAl FashE el Athp<.001). AR}l ANOVA H4 A3}, A3 3 w5 230
S TR A AT 100014 90°% STF AL g zhw wisjel v 204w JFS vjFon Fo
52 1046°£1.47°00|1 4 19.58°12.08°2 FofsHAl S7F g zbws) 10004 90°2 =7} A] BHZo] A= Wl 9.9
SFAT(p<.001), BZ-E 12.13°20.88°0f4] 2L.02°H0.94° 517 wre 49| 7o UEPHATHp<0.001). 2714 ELE
TSl S7FHATHp<001). THFELolE FHE = =3k 23 24w} 10004 9002 Z7F A] AL 6.97
35 A7E 10°0014 90°2 F7F Al A5 13.88°41L.77°0 i 03 ol A] 8.64 mmt1.24 mE G-0)51A AL Zol
A 8.88°k1.31°R fFofobAl HAstA(p<001), TS =51819 31(p<.001), L 5.80 mik1.07 molA] 7.88 mn
11.83°¢1.53°0]1 4 7.92°40.42°2  ofabAl ASFATE 4106 mz golalA] A gho] Z71eFATHp<.001).
(p<.001). Zteo) w2 A& $h50] H9jo) W3} xjolE Yo}
ol w2 A&t eh50] I Wek AolE & wy) ol paired-t testAT} 10°, 20°, 30°, 40°, 50°0] 4] &
oti7] 213fl paired-t testd T} P12 FHE FH TH o]a) o2 LpERHTHp<.05)[Table 4].

o] AlgEl= 229l 10°, 20°, 30°, 40°0| 4] {-2J3F Aol
Z Yehon], 2AHGE70lE 30° 40°, 50° 60°, 70°,
80°, 90° FEH Zhwelq §ofat AolS byt
(p<.05)[Table 2], [Table 3]

[Table 2] According to the angle to change of pennation angle @ 9
= 10° 20° 30° 40° 50° 60° 70° 80° 90°
Z‘]_-’;,‘-” 10.46+1.47 11.91£1.51 12.97+3.20 13.10£2.37 14.49+3.79 15.40+2.12 16.12£2.92 17.33+3.67 19.58+2.08

2 12.1340.88 13.52+0.95 15.44+1.35 17.26¥2.27 17.64+2.62 18.68+2.08 19.54+193 20.33t1.77 21.02+0.94

*

P o11 014" 021 011 053 052 057 052 071

Tested by two-way ANOVA(#; p<.001), and Tested by paired t-test(*; p<.05)

[Table 3] According to the angle to change of fascicle length (F :oem)
Z= 10° 20° 30° 40° 50° 60° 70° 80° 90°

AZ" 13.88£1.77 12.27+0.85 11.92£1.00 11.24£0.95 10.73£0.58 9.57+0.45 9.68+0.61 9.33+0.45 8.88+1.31
g&* 11.83+1.53 10.78+1.82 10.10+1.15 9.74%1.02 9.22+1.34 8.68+1.09 8.33x1.18 8.03x0.78  7.92%0.42
P 056 053 .003" 012" 012" 022 .006" 002" 038"

Tested by two-way ANOVA(#; p<.001), and Tested by paired t-test(*; p<.05)

[Table 4] According to the angle to change of muscle tone (9] : nm)
pdars 10° 20° 30° 40° 50° 60° 70° 80° 90°
7"']_—:,—# 6.97+1.03 6.31£0.96 5.53£0.93 5.67+0.97 6.33t0.97 6.23+1.21 7.13+1.36 8.08£0.91 8.64*+1.24

2% 580+1.07 535t1.06 473101 5.07+0.67 527+0.86 5.51+0.99 623+1.07 7.38+0.99 7.88+1.06

*

P .008" 001" 025 038" 002 053 054 077 052

Tested by two-way ANOVA(#; p<.001), and Tested by paired t-test(*; p<.05)

5870



HEF BjolA

2% wislo] nh Agtol e 27E

XE

g W] W A

(skeletal muscle)% oI7te] el

1:

o L AN, ol A T o] T $7
TGOt A 2 b FehS wetsto] vl
A7e) WRAE 7157 ATHT). ole] & Aol A
&4“ 2hato] olgh A] Z3Hd s wistel wlE A%
AI—QI-O]C:L— H] 1A;<4 tﬂ—ﬁ%o] z_g]_ o:lfkh,]r
2797 (myotonometer)Z o]g-3}o] H&Z
BAZ 72 WskE BAekgC
B 7o) 743 AglolRe] Ak A4 289 ¢
Arstsct
He At
4 2wt 28 P2l 9

32

P

1o r EL FIF Fll‘
F
“‘L

o5 S1191¢] A9
2 Fol A% 11]' Shortland+= 20} k4] wjH]
Z] v]EL(gastrocnemius) 2] LA-3-2F} 241G
ol7h 2 Ztol uje} ofsiA WAE A ohzrt
Shek i el BROIE oo
EEi(length tension)2] TAE 71A|L UoiA]

2 A7hE, 28 Fro] U AT] ©2

& 7ME B4 282 e S8 7
ZRuT) Zol o] £& PAS ek Aoz
HEQTH20]. Shortland S[19]& U2 w20 o

Zvo] 223°8 HAElGOn], B olTo] Abelo|=1o] ©
mzte] Wage 159°0)90nk oleld Smzte] Fols}
gi7o] Baxe| glelow Ayzert

A8 Aol A 8-2] gz (hyperactivity) = 7 2]
=+ /}j—n—-J A (sarcomeres) 52| =7} A
Q B=S 2T = Uokal SFTH21,22].
Halar 5[21]& H /\}/\4(rad10graphs)2 AFgEle] W&
3xpo] A=) = H|E29] L& (muscle belly) Zo|&
slmstie] §2 wEe] 2ol A% Hrh o Zo}

Hoe HuSch Huar 5221 48 AZFT2
(plantarflexors)2] 20| Q= FAE o2 EMGE
o) 7 B £a8 Egske] 2% AHOR st
BE 2 MR/l Zkste A4S wdskinh s

.

R
o
o,
1:1:

o i koY
o

= = A A S«

(¢

O

(spasticity)> %

sfol g7

5871

Shortland S[19]& Z-0u}S AFE3le] 4o} ¥ Aubd] 3
Ape) AR wlaze] 2ufL7olst B4 sotef vl
lod §-2J8k xjo|7} ¢tk 3}t LieberQ} Friden[23]
o T &% B2 ANE AL WA B2 poEa
(flexor carpi ulnaris)] 28 2o} 24T F, 4442
ARANE e B} wlmstel 24g52ols) el
A gk A 2k

P Tardien S{241S A2te] AE ATE A3
of 7gAkelol vjs) L guhulz) Sl Bkel 2Ha4ol
7 ZolErkn Wiy ojefa U Ao Aol
oJAto] W elskA (etiologies) o)) xfole} A& Tk
59 AFE gt Ao g AYzhE|ojict.

B QoA HEF Ao 83 Astolras] 2y
$470l A% 2AgEZolo} ulm Al o B A
& Uehich. oleigt ol 813 Fao] Ao <
slel 22E AHE WS WECR Az 5

2 AHolA 2ARE0l7E Holxls 2
Sick. olg% 83 Agole] 24647
A (stiffness) T} 73 2l (spasticity) 2] 571t =34
(flexor muscle)o] Zfobali= <Rl Ae] 1143 T
zkEjolAle). Eal, B3 Fubd ZEE 200 o4}
R AL A SO ok A et
o olelah Ak B3 FeHHo] 2 Zur 23 Ak
S R NG RS TRE WA &3
(adaptation)2 -325}o] L&(sarcomere)2] 5 7

A whEo] ZARES Bolxiths AY AFE 5
7 Hdgo| 7158 AoltH14].

W A=g HIA7|HA B E s 20
8=t 50° o3} A1 fJA| A= 50° o] =
o} 9] ghol WA veiy Z0%e] S7bE=
% qlgith 53, 85 30° o]sh B Zwol
7} %940, Murray 5{25]3%} Koo5{26]- 20
=2 HQo|A] oA LAo| AEFH= o]AA el Z

=e} sgick o4HIel 4Eg o4 A=dYo] A

4>
fr xo 1M

Eﬂllo
Em?.
oy
= o lo-nl}El%
= ¥@ hofuor

>~I

J
ol olo

-

a

= 15 o
e

F

ol
filo 4o, v

Y, IR
N HTopQ > oox

Yo
N

\

[e) rLI
N N
O:

(i

LRSI E FE2 A Ao WAEY] ARga
3 TH27]. o]e st gJFo R Qlate] 30° o|a} I WY
oAl o] F7hElRs Alem AzEm, 25 27170
o 3715 olf= FHE 23 HA e Qlste] Zx B
Ao B & S AgElo] wAste] 2117kl St

H Aoz AzEch
B2 AFolA o)tk A A Zte g ®ist A of A
ol FLe] emzh A fEo], 2T Wshs 2t
7t F7HESRE frze Sk 2GSl A
aFch of2igt stz Qlste] I s AT
S gl &8 A& v A] o] 2 $uzks



garakely| st A 4139 A|12E, 2012

A3 gich B8 50° olstollAl olo] HahAl 1t
eetth olefal Smztel ZA1E HEF HEE A
A AR qsjo] FRUL BF AV A BE
He Aoz 9ld) H%(immobilization)o] Z7}Eo] ¢
o TUFEIE WEA Hol A o 2 Suze
2718 et A0R AZMEL. oY%, B ave 2
EE Apglo] o] /el B ofsfst Az vl

2%y 5 28 F20b W8 S /192 olsshey
28 E 4

L Lo
4
\1
X
N
Y
O
2
O
2
=
i
)
o
)
>

XP°l°ﬂ E}% %?i@. —5*3% %“’J’SW P i i e S A=
2 & 7] AnE dulshArlE ol ARl A&

Aolth. Qo2 oA T o] e olgh Aot
S5 A S SAY wsh Aol AEsks A7k

AaElofol B Aoz Az

:L
A

2

_>L:

{o

T

iu)

3L

o

=
Nl
oN X
o

5

N

ol %*HX]OM 2 2ol ek
ofak 414 $1x|el 4] 9] gro] W viek

k3
N
™
N
3 rr‘;
- wn
<

[}
Y
|o
:,
o
)
o
o
ot
i
o
o
>
ox
o
o
4n
e
1o
Iy
o me KN HfF

References

[1] L. Li, K. Y. Tong, X. Hu. “The effect of poststroke
impairments
measured by ultrasound”, Arch Phys Med Rehabil,
Vol.88, No.2, pp. 243-250, 2007, Article(CrossRefLink)

[2] N. Metoki, Y. Sato, K. Satoh, K. Okumura, J. Iwamoto.
“Muscular atrophy in the hemiplegic thigh in patients
after stroke”, Am J Phys Med Rehabil, Vol.82, No.11,
pp. 862-865, 2003, Article(CrossRefLink)

[3] C. Patten, J. Lexell, H. E. Brown. “Weakness and

strength training in persons with poststroke hemiplegia:

on brachialis muscle architecture as

rationale, method, and efficacy”, J Rehabil Res Dev,
Vol.41, pp. 293-312, 2004, Article(CrossRefLink)
[4] S. J. Lee, T. R. Han. “A quantitative assessment of

spasticity in hemiplegic patients using isokinetic
dynamometer”, J Korean Acad Rehab Med, Vol.22,
No.4, pp.784-792, 1998.

[5] G. Chi-Fishman, J. E. Hicks, H. M. Cintas, B. C.
Sonies, L. H. Gerber. “Ultrasound imaging distinguishes

Arch Phys Med

980-986, 2004,

between normal And weak muscle®,
Rehabil, Vol.85, No.6, pp.
Article(CrossRefLink)

[6] N. M. Maurits, E. A. Beenakker, D. E. van Schair, J.
M. Fock, J. H. van der Hoeven.

children:

“Muscle ultrasound in

normal  values and application to
neuromuscular disorders”, Ultrasound Med Biol, Vol.30,
No.8, pp. 1077-1027, 2004, Article(CrossRefLink)

[71 R. L. Lieber, J. Fridén.
significance of skeletal muscle architecture",
Nerve, Vol.  23(11), pp. 1647-1666, 2000,
Article(CrossRefLink)

[8] L. Li, K. Y. Tong, X. Hu. “The effect of poststroke

architecture as

"Functional and clinical

Muscle

muscle
measured by ultrasound”, Arch Phys Med Rehabil,
Vol.88, No.2, pp. 243-250, 2007, Article(CrossRefLink)
[9] C. T. Leonard, J. S. Brown, T. R. Price, S. A. Queen,
E. L. Mikhailenok.
electromyography

impairments on brachialis

“Comparison  of  surface

and myotonometer measurements

during voluntary isometric contractions”, J Electromyogr

Vol.14, No.6, pp. 709-714, 2004,
Article(CrossRefLink)

[10] C. T. Leonard, W. P. Deshner, J. W. Romo, E. S.
Suoja, S. C. Fehrer, E. L. Mikhailenok. “Myotonometer

Arch Phys Med

928-932, 2003,

Kinesiol,

intra-and interrater reliabilities”,
Rehabil, Vol.84, No.6, pp.
Article(CrossRefLink)

[11] M. V. Marici. “Human skeletal muscle architecture

studied in vivo by non-invasive imaging techniques:
functional
Electromyogr Kinesiol Vol.9, No.2, pp. 97-103, 1999,
Article(CrossRefLink)

[12] M. R. Gossman, S. A. Sahrmann, S. J. Rose.

of length-associated changes in muscle. Experimental

significance and  applications”, J

“Review

evidence and clinical implications”, Phys Ther, Vol.62,
No.12, pp. 1799-1808, 1982.

[13] B. O. Kim, T. M. K, J. M. Chae, K. H. Cho. “Kinetic
characteristics during initiation of gait in stroke
patients”, J Korean Acad Rehab Med, Vol.25, No.2, pp.
227-235, 2001.

5872



&% Sl H 2uE 2w sl uhE gl 2y

pl=)

g W] W A

[14] C. Tardieu, J. C. Tabary, C. Tardieu. “Adaptation of
sarcomere numbers to the length imposed on muscle In:
F. Guba, G. Marechal, O. Takacs, editors. Mechanism
of muscle adaptation to functional requirements”,
Elmsford: Pergamon Pr; pp. 99-114, 1981.

[15] M. V. Narici, T. Binzoni, E. Hiltbrand, J. Fasel, F.
Terrier, P. Cerretelli. “In vivo human gastrocnemius
architecture with changing joint angle at rest and during
graded isometric contraction”, J Physiol, Vo0l.496, pp.
287-297, 1996.

[16] G. S. Chleboun, A. R. France, M. T. Crill, H. K.
Braddock, J. N. Howell. “In vivo measurement of
fascicle length and pennation angle of the human biceps
femoris muscle”, Cells Tissues Organs, Vol.169, No.4,
pp. 401-409, 2001, Article(CrossRefLink)

[17] T. Fukunaga, Y. Kawakami, S. Kuno, K. Funato, S.
Fukashiro. “Muscle architecture
humans”, J Biomech. Vol.30, No.5, pp. 457-63, 1997,
Article(CrossRefLink)

[18] Y. Kawakami, Y. Ichinose, T. Fukunaga. “Architectural

and functional features of human triceps surae muscles

and function in

during contraction”, J Appl Physiol, Vol.85, No.2, pp.
398-404, 1998.

[19] A. P. Shortland, C. A. Harris, M. Gough, R. O.
Robinson. “Architecture of the medial gastrocnemius in
children with spastic diplegia”, Dev Med Child Neurol,
Vol.44, No.3, pp. 158-163, 2002, Article(CrossRefLink)

[20] R. D. Woittiez, P. A. Huijing, H. B. Boom, R. H.
Rozendal. “A

quantified relation between form and function of

three-dimensional muscle model: a
skeletal muscles”, J Morphol, Vol.182, No.l, pp.
95-113, 1984, Article(CrossRefLink)

[21] E. M. Halar, W. C. Stolov, B. Venkatesh, F. V.

Brozovich, J. D. Harley. “Gastrocnemius muscle belly

and tendon length in stroke patients and able-bodied
persons”, Arch Phys Med Rehabil, Vol.59, No.10, pp.
476-484, 1978.

[22] J. Harlaar, J. G. Becher, C. J. Snijders, G. J. Lankhorst.
“Passive stiffness characteristics of ankle plantar flexors
in hemiplegia”, Clin Biomech (Bristol, Avon), Vol.15,
No.4, pp. 261-270, 2000, Article(CrossRefLink)

[23] R. L. Lieber, J. Fridén.
fundamental rearrangement of muscle-joint interaction”,
Muscle Nerve, Vol.25, No.2, pp. 265-270, 2002,
Article(CrossRefLink)

[24] C. Tardieu, E. Huet de la Tour, M. D. Bret, G.
Tardieu. “Muscle hypoextensibility in children with

“Spasticity causes a

cerebral palsy: 1. Clinical and experimental

observations”, Arch Phys Med Rehabil, Vol.63, No.3,
pp. 97-102, 1982.

[25] W. M. Murray, T. S. Buchanan, S. L. Delp. “The
isometric functional capacity of muscles that cross the
elbow”, J Biomech, Vol.33, No.8, pp. 943-952, 2000,
Article(CrossRefLink)

[26] T. K. Koo, A. F. Mak, L. K. Hung.

musculotendon

“In vivo
determination ~ of  subject-specific
parameters: applications to the prime elbow flexors in
normal and hemiparetic subjects”, Clin Biomech
(Bristol, Avon), Vol.17, No.5, pp. 390-399, 2002,
Article(CrossRefLink)

[27] F. E. Zajac. “Muscle and tendon: properties, models,

scaling, and application to biomechanics and motor
control“, Crit Rev Biomed Eng, Vol.17, No.4, pp.
359-411, 1989.

Hi M| $4(Sea-Hyun Bae)

° 20119 2¢ : AW =3
2ot} (ofshaAh

° 20119 3¢ : AN =3
=5t} upaby

e 20079 3¢ ~ &z : F-
Wel BeAey o

N
o
)

& b F(Chan-Joo Jeong) [R39]
® 1996 24 : RATE W AEE
238t (F3HAAD
® 2003 249 : RATE W AEE
5353t (F3HEkAp
® 20054 24 : ZAITiEtw &%
ELENCERER)
e 19979 3¢ ~ &z : HHsh

o ARG W

5873



aarsly|atelerA) A3 123, 2012

# 8 &(Kyung-Yoon Kim) BEEE

® 20049 29 : FAIYEw EE]X
=230} (PR &3

* 20079 29 : FAIYEE EE]X
E3H} (o] 3HEAY

e 2006 39 ~ A : FAGE
S R K=a g A

5874




<<
  /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


