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Abstract This study aimed to investigate the influence of the ankle dorsiflexion angle (0°, 10°, and 20°) on the
effectiveness of gastrocnemius stretching angle. The subjects of this study were 25 young man and female women.
In all participants, the pennation angle of the medial head of the gastrocnemius was evaluated using ultrasonography
at an ankle dorsiflexion angle of 0°, 10°, or 20°. Repeated measures analysis of variance was uesd to test for
differences between ankle dorsiflexion angles. The independent t-test was performed to determine the significance of
sex differences. The results of this study showed that the gastrocnemius pennation angle decreased as the ankle
dorsiflexion angle increased, with significant interaction between each angle of ankle dorsiflexion angle (p<0.01). Sex
comparison showed that the pennation angle was greater in man than in women, but the difference was not significant
(»p>0.05). According to the sex the gastrocnemius pennation angle is decreased as the ankle dorsiflexion angle
increased (p<0.01). These results suggest that the end range of dorsiflexion is more beneficial for gastrocnemius
stretching than a small range. Further studies are needed to investigate the influence of other factors, such as
stretching angle and application time, on gastrocnemius stretching.
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62.20+11.59
15/10

Spec.
Age(yr)
Height(cm)
Weight(kg)
Gender(male/female)

Table 1. Characteristics of subjects

o}

3}

A

g

&

2371

o Qkajol
=
el

El

[

A
L

q

8

E

=

M(cross talk)§lo]

A

—~

N

=

3 7.5 MHz A

7171(Acuson X150,

b1 9

)

[

KN
=]

=

AL A (Baseline  digital

3

0|

_(H

absolute + axis goniometer, Sammons Preston, USA)

A+

ZKlinear transducer)

AT

=
=

1<

ks

A)&kaL 9t} Kawakami 5(2008)& 45491 W&

71 Z}(pennation angle), <-5-2] 719}

of

W
)

: oj

915, 16]

£l

o

F= el o

S

3% A3 (muscle-tendon junction)2] Zo] W3l o
ol 7}

ofp

iz

=13
=

o] ¥=

A
<!

24

]

o & npgEo R ke

=]

™

s

©©°

p

o] 7}
7} W X] W (calcaneous) ©] &

8685

01:1:] o]

otr7] o2 )

1

=~

Al



el estele g A16d A12E, 2015

Apolek. A A EHAE 215 (goniometer) & 1 10°, 20°% FEHOE AN F 7} 2] me 3
stol thgAtel wEa Zwsk ARerAe) oo AT A2 e SAsdTh 29 Ad A AFuan
SRS gk T oA 294 A4 3 Sl el ik g % Aol w4

o
(stationary arm)-2 o2 = 2](fibular head)2} 2] FAS T S48 9 ST AP

&4

¢ Z(moving arm) SHA| W3] 2] (metatarsal bone) W FAATE A FHAsth T W FAA = A

o] o) Wi} dAA Aol T gt wEgdol i AALAE o] dste] WEHLY] 5wy 4EE 34

TEY 4% 00, 10°, 20°0] XS FEHoR 24 sta Ak B FF4 Aol fAE £ ALE AT

AFATH18](Fig. 1). 242 WS FHA T4 543 dzte] g AAFFEAT IEE 4% 00, 100

Hom 2T A= S ] Al B Q)R 2009 £AlE AR AAlE o o el 54

AgE S $ 295 30% T4 FHHoZ ¢ A= 29T 71715 AREste] Zl4s S5t 4

Aetes aFATH19, 20]. A1Zhe WS AuAE Fdd & Al 7FA ZwolA Zhzt 3A vkl

SA s AT F 257 71719 AR AEHE o) %

8l d-f-Z(fascicle) 2} A7 %H(deep aponeurosis) A} 2.3.3 EMuiH

ole] Ztig FAste] 11 gh& Fekiti21, 22](Fig. 2). EAHA S 598 SPSS 18.02 o]&dle] HAIEg]
o} OidAEe] ARl 54 B EEEARE e
Wit 2t A% d g o] 217 wisks dolny] $3
B BA M (repeated ANOVA)S AAJSHAT A
ol w2 7 A4’ iR 712k zfo] vluE 913
=9 t7%(independent t-test)S AAIIATE Aol u}
2 7 4% i gmA|e] 717 wskE doliy] 93 of
82 WHEE4 A two way repeated ANOVA)S A
stolch EAA RS FATH fFolaE 052 ST

B i
Fig. 1. Measurement position of ankle dorsiflexion 3. ﬁ'_rljadﬂl'

£} o
2} Z12e] A7)E st on BASH o R Fo3 2t
o]Z ® A tkp<.0l)(table 2). 0°2} 10°, 0°2} 20°, 1] 3L
1008} 20° Atolell o] gk xfo]7} 9l Ao = bR Th

Z 7} Zted 717t Alold] EAEFE o7 893k wE A

=, 1 e

HAKFig. 3). whepA dEabde] whewdl 74

b bl ek =59 oot STk A %+

Lk 7} 7= el Aol o] ool vla] )

Fig. 2. Measurement of pennation angle Zye] A7|7F & S HYo EAEA o7 {93
ApolE HolA| oktkp>.05). 4Ee] whE 7zt |

2.3.2 Mg 27 wslol thak A5t wE wEER 24} 271l
o EARH 0T fo¢

Ardpgare] iR Azt WakE dolry] s ukeh Zzbe] A7) AasEkgl e
oA o] AGEE T BE 5w A45FE 0°, 2o]Z HJrhp<.01) (Table 3).

8686



25)

N

dorsiflexion

Table 2. Difference of pennation angle according to ankle

‘R

o}J
iy

=

20°

10°

0°

Angle

A<

o

O

F

o]tH23, 24].

*

mean+SD

JtH28, 29]. LukH

o

2l

S

AOE o AZI.

13
=

L

o] 7}
)
=1

[¢]

7F
o]t} Zhou 5(2015)&Evhd

AF oo} elapolA Bl Alal
s

Qe

S|
=

[}

82.154
significant
20°

12.50+1.73"
¥

10°
Ankle dorsiflexion angle

T

14.80+2.00"

17.80£2.53
0°

significant difference in comparison with 0°,

s

©)

p<0l,

difference in comparison with 10°

(, )o1bue uoneuuay

*

W,_

o

tH10].
30°, 20°,

]_

ke

7Hva

o] 7}
(2008)> & 129(H43 6%, 4 6W)S

=4
o

F o 12]. Nakamura 5(2012)& 18

S

al

Al
Kawakami

H

(N=25)
t
211
742
1.127

10)

17.67+1.98

14.8042.00"
12.501.73" *

Female(n:

%

82.154

15)

17.8142.90
15444221
134422237 F

Male(n:

dorsiflexion
gender

*

p<.01

Angle
0°
10°
20°

Fig. 3. Difference of pennation angle according to ankle
Table 3. Difference of pennation angle according to

-

_CH

!

¥

T

*

10°, 0°, -10°, -20°, -30° “Efol| A

significant

significant difference in comparison with 0°,
difference in comparison with 10°

p<.01,

Al

ol At

IEER:

!

IR

°

2 9]

o

)

—
o

)

nhgo 2 A ael

=
=

7 gleke A9 Qe Az

rJ

=]

o]FaL 9leH[l15, 16], &

]

N

3

o

T

)
|

3tltk Chow 5(2000)2 YAl 199 o

S

e

8687

SRR L



FFAS &5 =R A6 A125, 2015

3t Aol A FA e A
391 ©H[31], Manal 5(2006)&
, 5 oA e 3l

to] ¢ At}al XS

t

S
N ox
+ B oE B

o
(o
ot
N
2 Y oo

oo

|

N

oo
rr
o

4

re
3
=
>

rir

N,

g,
N

r

rd
o2
Ho
lo,
o X

k1
il

ol
_
N
-~

rd
o,
M Jo Lo
fo lo
B ¥
o v
& N
= g B
ot
ﬁOL
8
-
il mgz %0, +

4 [0

o
e 1o H 1N

©
P
N

o}
-

2 4
B 2 ey
=2

£
=

SN2
N
L
>
2
r

i
S
=)
1

rlo

re
TR
rir

[

o

%
o,
o

we, M ag

4
il
12
>,
gl

'I_.

&
td
&
i)
=
2 3o o
e BN

2
r
S

X

O
2L
il
2
x
2
v
o
©

ot

o
9 r
-4
rir
ofl

2

e

N
o, i)
N

N
= =

)
¥
rlr
[RAEA
<

o,
ol
o
3R
o
B
B

ol w ¢

L
tol
K
il
4
)4
i
)
‘0,

0¥
o,

of
3R
o
i
Mo
o

S
°
—_

oo -

lo,

o o
e
-
o
lo s
g P
2 ¥ o
T
rJ
o2 on bR

o

of fajo] thatk A7} 2|44

o
eIy t= A =)
PO
o

woh > o% of my fo fo
p

P

B

o
N il %EE
- o
H1 oo
1 ey B
B
o
o
N
N ¢

oo B oo

kS
ot
bt

ol

lo

=2

8688

(1]

[2]

B3]

[4]

[3]

(6]

(7]

(8]

9]

[10]

(1]

[12]

References

W. Herzog, T. R. Leonard, “The history dependence of
force production in mammalian skeletal muscle
following stretch-shortening and  shortening-stretch
cycles”, Journal of Biomechanics, Vol. 33, pp. 531-542,
2000.

DOI: http://dx.doi.org/10.1016/S0021-9290(99)00221-3

D. E. Rassier, W. Herzog, “Effects of shortening on
stretch-induced force enhancement in single skeletal
muscle fibers”, Journal of Biomechanics, Vol. 37, pp.
1305-1312, 2004.

DOI: http://dx.doi.org/10.1016/j.jbiomech.2003.12.033

G. A. Lichtwark, A. M. Wilson, “Interactions between
the human gastrocnemius muscle and the Achilles
tendon during incline, level and decline locomotion”,
Journal of Experimental Biology, Vol. 209, No. 21, pp.
4379-4388, 2006.

DOL: http://dx.doi.org/10.1242/jeb.02434

A. Scott, P. Scott, “A Comparison of Prostretch® Versus
Incline Board Stretching on Active Ankle Dorsiflexion
Range of Motion”, UW-L Journal of Undergraduate
Research VIII, Vol. 1 pp. 1-6, 2005.

J. M. Gracies, “Pathophysiology of impairment in
patients with spasticity and use of stretch as a treatment
of spastic hypertonia”, Physical Medicine and
Rehabilitation Clinics of North America, Vol. 12, pp.
747-768, 2001.

P. A. Mortenson, J. J. Eng, “The use of casts in the
management of joint mobility and hypertonia following
brain injury in adults: a systematic review”, Physical
Therapy, Vol. 83, pp. 648-658, 2003.

M. Stokes, “Physical management of neurological
rehabilitation”, 2nd ed, London: Elsevier Mosby, 2004.

M. Fujii, D. Suzuki, E. Uchiyama, T. Muraki, A.
Teramoto, M Aoki, S. Miyamoto, “Does distal
tibiofibular joint mobilization decrease limitation of
ankle dorsiflexion?”, Manual Therapy, Vol. 15, No. 1,
pp. 117-121, 2010.

DOI: http://dx.doi.org/10.1016/j.math.2009.08.008

N. N. Mahieu, P. McNair, M. De Muynck, V. Stevens,
1. Blanckaert, N. Smits, E. Witvrouw, “Effect of static
and ballistic stretching on the muscle-tendon tissue
properties”, Medicine and science in sports and exercise,
Vol. 39, pp. 494-501, 2007.

DOI: http://dx.doi.org/10.1249/01.mss.0000247004.40212.£7

M. Nakamura, T. Ikezoe, Y. Takeno, N. Ichihashi,
“Effects of a 4-week static stretch training program on
passive stiffness of human gastrocnemius muscle-tendon
unit in vivo”, European Journal of Applied Physiology,
Vol. 112, No. 7, pp. 2749-2755, 2012.

DOI: http://dx.doi.org/10.1007/s00421-011-2250-3

P. W. Hodges, L. H. Pengel, R. D. Herbert, S. C.
Gandevia, “Measurement of muscle contraction with
ultrasound imaging”, Muscle & Nerve, Vol. 27, No. 6,
pp. 682-692, 2003.

DOI: http://dx.doi.org/10.1002/mus.10375

G. Q. Zhou, P. Chan, Y. P. Zheng, “Automatic
measurement of pennation angle and fascicle length of
gastrocnemius muscles using real-time ultrasound




AZke] Aol

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

[23]

imaging”, Ultrasonics, Vol. 57, pp. 72-83, 2015.
DOI: http://dx.doi.org/10.1016/j.ultras.2014.10.020

T. Fukunaga, Y. Kawakami, K. Kubo, H. Kanehisa,
“Muscle and tendon interaction during human
movements”, Exercise and Sport Sciences Reviews, Vol.
30, No. 3, pp. 106-110, 2002.

DOI: http://dx.doi.org/10.1097/00003677-200207000-00003

Y. Kawakami, H. Kanehisa, T. Fukunaga, “The
relationship between passive ankle plantar flexion joint
torque and gastrocnemius muscle and achilles tendon
stiffness: implications for flexibility”, Journal of
Orthopaedic & Sports Physical Therapy, Vol. 38, No. 5,
pp. 269-276, 2008.

DOL: http://dx.doi.org/10.2519/jospt.2008.2632

W. Herzog, R. Schachar, T. R. Leonard,
“Characterization of the passive component of force
enhancement following active stretching of skeletal
muscle”, Journal of Experimental Biology, Vol. 206, No.
20, pp. 3635-3643, 2003.

DOI: http://dx.doi.org/10.1242/jeb.00645

R. Mehta, B. I. Prilutsky, “Task-dependent inhibition of
slow-twitch soleus and excitation of fast-twitch
gastrocnemius do not require high movement speed and
velocity-dependent sensory feedback”, Frontiers in
Physiology, Vol. 5, pp. 410, 2014.

DOI: http://dx.doi.org/10.3389/fphys.2014.00410

S. J. Lee, B. S. Kwon, C. H. Park, “The effect of
passive stretching on the spasticity of ankle plantar
flexor muscles”, Annals of Rehabilitation Medicine, Vol.
25, No. 6, pp. 987-992, 2001.

M. Johanson, J. Baer, H. Hovermale, P. “Phouthavong,
Subtalar joint position during gastrocnemius stretching
and ankle dorsiflexion range of motion”, Journal of
Athletic Training, Vol. 43, No. 2, pp. 172-178, 2008.

DOLI: http://dx.doi.org/10.4085/1062-6050-43.2.172

A. Fukutani, T. Kurihara, “Comparison of the muscle
fascicle length between resistance-trained and untrained
individuals: cross-sectional observation”, springerplus,
Vol. 4, pp. 341, 2015.

J. Y. Yu, J. G. Jeong, B. H. Lee, “Evaluation of muscle
damage using ultrasound imaging”, Journal of Physical
Therapy Science, Vol. 27, No. 2, pp. 531-534, 2015.
DOI: http://dx.doi.org/10.1589/jpts.27.531

M. V. Narici, C. N. Maganaris, N. D. Reeves, P.
Capodaglio, “Effect of aging on human muscle
architecture”, Journal of Applied Physiology, Vol. 95,
No. 6, pp. 2229-2234, 2003.

DOI: http://dx.doi.org/10.1152/japplphysiol.00433.2003

N. D. Reeves, M. V. Narici, “Behavior of human muscle
fascicles during shortening and lengthening contractions
in vivo”, Journal of Applied Physiology, Vol. 95, No. 3,
pp. 1090-1096, 2003.

DOI: http://dx.doi.org/10.1152/japplphysiol.01046.2002

R. W. Selles, X. Li, F. Lin, S. G. Chung, E. J. Roth, L.
Q. Zhang, “Feedback-controlled and programmed
stretching of the ankle plantarflexors and dorsiflexors in
stroke: effects of a 4-week intervention program”,
Archives of Physical Medicine and Rehabilitation, Vol.
86, pp. 2330-2336, 2005.

DOL: http://dx.doi.org/10.1016/j.apmr.2005.07.305

[24]

[25]

[26]

[27]

[28]

[29]

[30]

B31]

[32]

8689

C. L. Wu, M. H. Huang, C. L. Lee, C. W. Liu, L. J. Lin,
C. H. Chen, “Effect on spasticity after performance of
dynamic repeated passive ankle joint motion exercise in
chronic stroke patients”, Kaohsiung Journal of Medical
Sciences, Vol. 22, pp. 610-617, 2006.

DOI: http://dx.doi.org/10.1016/S1607-551X(09)70361-4

H. S. Kwaka, K. B. Lee, Y. M. Hana, “Ruptures of the
medial head of the gastrocnemius tennis leg”, Clinical
Imaging, Vol. 30, pp. 48-53, 2006.

DOI: http://dx.doi.org/10.1016/j.clinimag.2005.07.004

N. Malliaropoulos, S. Papalexandris, A. Papalada, E.
Papacostas, “The role of stretching in rehabilitation of
hamstring injuries: 80 athletes follow-up”, Medicine and
science in sports and exercise, Vol. 36, No. 5, pp. 756 -
759, 2004.

DOI: http://dx.doi.org/10.1249/01.MSS.0000126393.20025.5E

G. Reurink, G. J. Goudswaard, J. L. Tol, J. A. Verhaar,
A. Weir, M. H. Moen, “Therapeutic interventions for
acute hamstring injuries: a systematic review”, British
Journal of Sports Medicine, Vol. 46, pp. 103 - 109,
2012.

DOI: http://dx.doi.org/10.1136/bjsports-2011-090447

K. H. Tsai, C. Y. Yeh, H. Y. Chang, J. J. Chen, “Effects
of a single session of prolonged muscle stretch on
spastic muscle of stroke patients”, Proceedings of the
National Science Council Republic of China, Vol. 25,
pp. 76-81, 2001.

T. Pin, P. Dyke, M. Chan, “The effectiveness of passive
stretching in  children  with  cerebral  palsy”,
Developmental Medicine & Child Neurology, Vol. 48,
pp- 855-862, 2006.

DOI: http://dx.doi.org/10.1017/S0012162206001836

L. Q. Zhang, S. G. Chung, Z. Bai, D. Xu, E. M. van
Rey, M. W. Rogers, “Intelligent stretching of ankle
joints with contracture/spasticity”, Transactions on
Neural Systems & Rehabilitation Engineering, Vol. 10,
pp. 149-157, 2002.

DOI: http://dx.doi.org/10.1109/TNSRE.2002.802857

R. S. Chow, M. K. Medri, D. C. Martin, R. N. Leekam,
A. M. Agur, N. H. McKee, “Sonographic studies of
human soleus and gastrocnemius muscle architecture:
gender variability”, European Journal of Applied
Physiology, Vol. 82, No. 3, pp. 236-244, 2000.

DOLI: http://dx.doi.org/10.1007/s004210050677

K. Manal, D. P. Roberts, T. S. Buchanan, “Optimal
pennation angle of the primary ankle plantar and
dorsiflexors: variations with sex, contraction intensity,
and limb,” Journal of Applied Biomechanics. Vol. 22,
No. 4, pp. 255-263, 2006.




F=As71Ee 8 =2 A A6l A2z, 2015

Z! X| M(Ji-Seon Kim)

2011d 2¢ : thHdistw B~
rzugel 28y (A
A

20143 29 : oot Ak
9 xR (EAEE

)
020159 3¢ ~ A4 : AL

Al 8| Z=(Hee-Joon Shin) [H3]3]

©2005 2¢ :

Aete EREEY (EYAR

gHAAD
e20121d 2¢ : golvista k)
Sk

sl 2Rt} (FYAR

AD

Syxgsty ws el x gty ag

<¥AEok <#A Hol

AR R X8, FEAAEYA R APYeFEYAE, 2EAS

M H E(Byoung-Do Seo) [HE|H] Z & Hdoung-Youl Ju) [H3|H]

02009 99 : &elthstw AFH ©2009'd 8¢ : thytthsta diEkd

Azstiery Eelx w5ty (I} Agaety} Eexasky} (o] gt
’\_,EJ_ }\]_)
%

r=

& =(Hyung-Soo Shin) (M3

02001 2€ : diFuigt A&}
st &2 x| 583 (o] gxAh

020073 29 : diFoiste tiEkd
Agztety} S22 g8y} (o]shat
A]—)

020059 39 ~ A : Bt

EEEECE T

8690

©20109d 3€ ~ &A : ALt
EEx 88t w4

El




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


