
科学研究費助成事業　　研究成果報告書

様　式　Ｃ－１９、Ｆ－１９、Ｚ－１９ （共通）

機関番号：

研究種目：

課題番号：

研究課題名（和文）

研究代表者

研究課題名（英文）

交付決定額（研究期間全体）：（直接経費）

１５４０１

基盤研究(C)（一般）

2015～2013

悪性脳腫瘍に対するVEGF阻害剤投与時の画像診断法の確立

Imaging of malignant brain tumor after treatment with VEGF inhibitor

６０４４４６９２研究者番号：

山崎　文之（Yamasaki, Fumiyuki）

広島大学・大学病院・講師

研究期間：

２５４６２２６２

平成 年 月 日現在２８   ６ １４

円     3,900,000

研究成果の概要（和文）：VEGF阻害剤投与時の出血性合併症は3カ月以内、虚血性合併症は6カ月後に発症することを示
した。ベバシズマブ投与時の最良反応と偽性反応の拡散強調画像の発生部位の重要性を報告した。悪性リンパ腫では、
壊死組織を示す画像所見がないにも関わらず、1HMRSの検査で大きな脂質のピークが検出されること、同様の壊死組織
がない画像所見のグリオーマでは、脂質がほとんど検出されないことを示した。小児期の頭蓋内発生胎児性癌に対する
放射線治療は脳海綿状血管腫が二次的に発生する原因となり、小脳に発生する髄芽腫と比較し、大脳に発生する原始神
経外胚葉性腫瘍や松果体芽腫では、より早期に出血を伴う脳海綿状血管腫が発生していた。

研究成果の概要（英文）：We investigated the risk factors for brain apoplexy after VEGF treatment. Our 
study indicated that hemorrhagic apoplexy developed within 3 months、while thromboembolic apoplexy 
develop 6 months after VEGF treatment, and related to risk factor of brain infarction including 
hypertension. Our study revealed that the relationship between tumor location and the lesion of DWI high 
intensity was important for differentiation between true- and pseudo-response after bevacizumab 
treatment. Large lipid peaks on 1H-MRS images of tumors without central necrosis were characteristic of 
malignant lymphomas. Conversely, small or absent lipid peaks in intraaxial tumors without central 
necrosis were strongly suggestive of glioma. Patients who underwent radiation therapy with primitive 
neuroectodermal tumors or pineoblastoma developed Zabramski type 1 and 2 CVA significantly earlier than 
did medulloblastoma patients.

研究分野： Neurosurgery

キーワード： glioblastoma　malignant lymphoma　DWI　1HMRS　VEGF　cavernous angioma　cranial irradiation

  ３版



ƛ� Ŋ� ʊʀʂʈcʋʀʂʈcʌʀʂʈɾØɊɿ�

 

ʂʁǦǶɜĥōÝgȓŽ 
� ŒƊgŝśșȚǚgƯǛçƎhcƯǛâő
f MRI wŮŏuɌŏǘĜgğptgĜèb
Þīuap]dunu VEGF ɠĮãgǞĘf
qscƯǛçƎoejfnnnvrwɌŏǘ
Ĝoȋĳuañřuajtqkfȭltcj
v®tepseudo-responsefoɅstqkf
escŒƊgĖƿbÞībpeqe`]dx
sb T2/FLAIR ǔÓgĜèwål] RANO 
(response assessment in neuro-oncology 
working group) ĖƿoȑƔtu]dvuv
uhťƸȚçƎgŏɮb RANO Ėƿhźƃ
gƯǛçƎÞīfhɑtejscccɺj b
ÍgŨŲŌȼǔÓo pseudo -reponse gÞī
fƂǏeøȖśoitscwėāu]d
VEGF ɠĮãhŝśșȚǚfİvtƯǛȥ
cuaƆɔbnƃŐtuamsc»őgǔÓ
ȴŶƱgǩǹhƙmaɗȬbitd 
 
ʃʁǦǶgǡǟ 
� vuvuhsulbf«ɁuașȚǚg
MR ǔÓȴŶwǦǶuap]dxuaŨŲŌ
ȼǔÓnrƭmrut ADC wƽīu]ȴŶ
ƱgǩǹcMR Spectroscopy oǃƴǔÓfq
tɚßȴŶƱgǩǹwǦǶuap]dsur
gǤȭwřǏucadvanced MR imaging f
qs pseudo-response wÿm] VEGF ɠĮ
ãŤ¯żgǔÓȴŶƱgǩǹwǡũvd 
 
ʄʁǦǶgŸƱ 
� ŰĲȊƯǛcèĨǛƱâőgƗƐcuac
JVU@LU>PVUHS� A c HK@HUJLK� A�PTHNPUN Ɨ
Ɛwȩkd1K@HUJLK� A�PTHNPUN cuah 4F9�
�I�	��� c I�)���	
 c#F9cŨŲ >LU=VY ǔÓc
 A�BWLJ>YV=JVWC wȩkdxuyuwīəǟ
fȵÈvtd3VU@LU>PVUHS� A bœrut C	
ÍgĜècC
 ÍgĜècɌŏǊgĜècȚǚ
�|�gĜècxuaĬɥgȝńȂɏwîǅ
uacA539BC Ėƿc HJ4VUHSK ĖƿbgƯǛ
çƎwÞīvtdtrf HK@HUJLK� A�PTHNPUN
gú�¢�ª�ªgĜèwȄȲĨǟfƗȳ
uacƯǛçƎ´ƽ����wǩǹvtdȝ
ńǟfäÃǏgǈŠnǩȷvtdüżfȪâ
ȴŶcƯǛőgñřnǿƐucŷ]eȴŶŸ
Ʊwǩǹvtd�
�
ʅʁǦǶšƎ�
� E576 ɠĮãŤ¯żgûÅǙcuacșë°
fǣǡuƗȳu]dÛȨśûÅǙh ( �Ɓ¾
ÙfǝǍvtscoĞqcȧȨśûÅǙh �

�ƁőfǝǙvtscoĞjscwŻrn
fu]dl]cÛȨśûÅǙh§¤�y£¨
Ť¯o£��fesktøȖśoitscc
ȧȨśûÅǙhɺȨďw°Ŗcu]șƕę
g£���y��ªoɞɍvtsccșƕę
gǘĕcuah¢��ƕęoĞjscwŻ
rnfu]ɾč 	ɿd�
� E576 ɠĮãŤ¯żgƀȞñřcuahcȚ
ǚɕfŨŲŌȼǔÓɺËùoÛǋvtɾč 
ɿ
«ŸbcÐśñřcuahȚǚĂČɕfŨŲ
ŌȼǔÓoŨğvtɾč (ɿscwȭÛu]d

ǋĐc�ª�òɩwȅȆ°bitd�
� ŝś£¨�ȚgǇŕǟeǔÓŢȭcuac
ěƧȁȍwǫvǔÓŢȭoejfnɞvr

wc�¦�¨  A ����¦���ªgƗƐ
bğpeȗɄg�ª�oƗÛtutscw
Żrnfu]ɾč )ɿd«ŸcüƛgěƧȁȍ
oejǔÓŢȭg�£~ª�bhcȗɄok
cxdƗÛtuejscwǫu]ɾč 
ɿdn



 

 

cncgǔÓ­cěƧȁȍwÿx^Țǚfm
jahɚßhċɫ^oc£¨�ǈĚŌçƎw
ǫtejcē«fɌŏtutȚǚcvev_
ěƧȁȍwÿlejȚǚgɚßȴŶfhƙ
maƂǏeŢȭcuaėāu]dŒƊėāt
uajtŨŲŌȼǔÓgŢȭcƨɇuanc
şņcǇǖņoÔuaj]d�
� șȚǚgk_cĳÕƃgɯȣÙȔÕśǜf
ǣǡu]dĳÕƃgɯȣÙǝǍȔÕśǜfİ
vtŰĲȊƯǛhșƹȇǈȨǼȚo¶Ơǟ
fǝǍvtíĊcesc°ĢÍȀ 
, �Ɓb
șƹȇǈȨǼȚoǝǍuaj]dl]cșƹ
ȇǈȨǼȚoǝǍu]őf 	Ł¾ÙfĞǝś
fɎȩvtscoǫtu]d� ƦƅƾgŜȒ
txbh � Ʀ¾­cƨɇuacqsźƃfș
ƹȇǈȨǼȚoǝǍuaj]ɾč �ɿdĳșf

ǝǍvtɹȟȚcƨɇucğșfǝǍvtí
ĥǮȂĝȕȢśȚǚoƌƎÂȟȚbhcqs
źƃfÛȨwÁkșƹȇǈȨǼȚoǝǍu
aj]ɾč ,	
 dsgcȝń­ąɰcetÛȨ
wÁkșƹȇǈȨǼȚhcvuvugȂɷb
hcÊħǟƯǛbÖaȋĳuţȪŭÛoŗȬ
cetÇhħĐuen`]dșƹȇǈȨǼȚ
gǝǍfɞuacE576 gɞ¯oėātuam
sc»őgƗȳȻɰbitd�

�
ʆʁ±eǝȫȽŵǻ�
ɾǦǶ½ȫȒcǦǶÜŦȒïiɍŬǦǶȒf
h®Ȋɿ�
 
gɪȶȽŵhɾȲ 23 ¿ɿ 
	� GHTH=HRP� 6�� 1RPCHTH� G�� C=?T?YH� A��

;VSHR=OCHWH>P�  �� 1KOPRHYP� A2��
CHRHCH=?� C�� !V=HRH� A�� ;?YP=?� ;��
#V=>�>YH?TH>PJ�DUPSH>LYHS�1@?S=PVU�VM�
>OL� 1IK?JLU=� !LY@L� AP>O� 4HTHNL� >V�
3YHUPHS�!LY@L=�E99�HUK�E999���3H=L�
YLWVY>��! 3�3H=L�ALWVY>�:V?YUHS��
�	��
PU�WYL==��ƐȺƂ	
 �


� GHTH=HRP� 6�� CHRHCH=?� C�� !V=HRH� A��
8HYH>HRL� 4�� 1YPOPYV� ;�� DLUV� 8��
BOPTVT?YH�A��1RPCHTH�G��B?NPCHTH�;��
 H>=?TV>V�  �� ;?YP=?� ;�� CYHU=PLU>�
=WVU>HULV?=�YLNYL==PVU�VM�IYHPU=>LT�
NSPVISH=>VTH/�JH=L�YLWVY>�HUK�YL@PLA�
VM� >OL� SP>LYH>?YL�� :V?YUHS� VM�
!L?YV=?YNPJHS� BJPLUJL=�� 
�	�� PU�
WYL==��ƐȺƂ	
 �

(� GHTH=HRP� 6�� CHRHCH=?� C�� !V=HRH� A��
;HAHN?JOP�8��B?NPCHTH�;��;VIHCH=OP� ��
;?YP=?� ;�� 3H@LYUV?=� HUNPVTH� HM>LY�
JOLTV>OLYHWC� MVY�
KL=TVWSH=>PJ�UVK?SHY�TLK?SSVISH=>VTH�
H==VJPH>LK�AP>O�HUOPKYV>PJ�LJ>VKLYTHS�
KC=WSH=PH��3OPSK=�!LY@�BC=>��(
�
	
 /�
(.
�(.-��
�	���ƐȺƂ	
 �

)� GHTH=HRP� 6�� CHRHCH=?� C�� !V=HRH� A��
EP=OAH�1:��CHRL=OPTH�G��GV=OPOPYV� ��
;?YP=?�;��2LUPNU�MPIYV?=�OP=>PVJC>VTH�
HYP=PUN�H>�>OL�>LTWVYHS�IVUL�VM�HU�
PUMHU>�JH=L�YLWVY>�HUK�YL@PLA�VM�>OL�
SP>LYH>?YL�� 3OPSK=� !LY@� BC=>��
2(1):189-193, 2016.�ƐȺƂ	
 �


� GHTH=HRP� 6�� CHRHCH=?� C�� !V=HRH� A��
;LU4V�  �� 1RPCHTH� G�� CVTPUHNH� 1��
B?NPCHTH�;��;VIHCH=OP� ��;?YP=?�;��COL�
WV=>PYYHKPH>PVU� PUJPKLUJL� VM�
JH@LYUV?=� HUNPVTH� P=� OPNOLY� PU�
WH>PLU>=�AP>O�JOPSKOVVK�WPULVISH=>VTH�
VY�WYPTP>P@L�UL?YVLJ>VKLYTHS�>?TVY=�
>OHU�TLK?SSVISH=>VTH��3OPSK�!LY@�BC=>�
(	��	
 /.�	�.�,��
�	
��ƐȺƂ	
 �

�� GHTH=HRP� 6�� CHRHCH=?� C�� !V=HRH� A��
1TH>CH�E:��4V=RHSPCL@�1��1RPCHTH�G��
CVTPUHNH�1��CHRL=OPTH�G��B?NPCHTH�;��
;?YP=?�;�� AB�KL>LJ>PVU�VM�OPNO�SPWPK�
SL@LS=�PU�PU>YH�HBPHS�>?TVY=�AP>OV?>�
JLU>YHS�ULJYV=P=/�1�JOHYHJ>LYP=>PJ�VM�
THSPNUHU>�SCTWOVTH��:�!L?YV=?YN�	

/�
	(,��	(,.��
�	
��ƐȺƂ	
 �

,� CHRHCH=?�C��8HTH�B��GHTH=HRP�6��BHP>VO�
C��FH>HUHIL�G��!V=HRH�A��B?NPCHTH�;��
;?YP=?�;��W	��NLUL�>YHU=MLY�PUK?JL=�
JLU>YV=VTL� HTWSPMPJH>PVU� HUK�
HIUVYTHS�U?JSLH>PVU�H==VJPH>LK�AP>O�



 

 

=?Y@P@PU� KVAUYLN?SH>PVU� PU� NSPVTH�
JLSS=�� #H>OVIPVSVNC�� -
/	�-��

�	
��ƐȺƂ	
 �

-� ĸļŵ²cɺĩƣŘcɘĒ¹cƈĸ«Ŏc
ƒƑȤcǵĸɧƠ��ȜȟȚfİvt��
����Ť¯őgǔÓçƎÞī��ŃĻ
éĨ��-�	�	
 /�
�.�
	���
�	
��ƐȺƂ	
 �

.� ĸļŵ²cƒƑȤ��������ǞĘő
gŝśǮȂȜȚƯǛ��ŹƆéµŷė�
!V�),)
��.

��
�	
�)�)�ƐȺƂ	
 �

	�� ;LU4V�  �� GHTH=HRP� 6�� CHRHCH=?� C��
!V=HRH�A�� ?YHRHTP�G��;PT?YH�C��4VP�G��
"RHIL�C��B?NPCHTH�;��!HNH>H�G��AL=?S>=�
VM�=L;?LU>PHS�JOLTVYHKPV>OLYHWC�MVY�
PU>YHJYHUPHS�NLYTPUVTH��:WU�:�AHKPVS��
((��	
 /((��()(��
�	
��ƐȺƂ	
 �

		� ĸļŵ²cɺĩƣŘcɘĒ¹cƈĸ«Ŏc
ƒƑȤ��șǮȂĝǱéoȱȹvtèĨ
ǛƱƚȽ��șǮȂĝǱɋė�
)/�

(�
�	��

�	)��ƐȺƂ	
 �

	
� ĸļŵ²cƼɓ�ɣǭcɘĒ¹cƝ¬ɨ
Ʒc°ƉăƲcɺĩƣŘcɼȦĠ«cį
ƬǾcƈĸ«ŎcƒƑȤ��°ƏǮȂŝś
ȚǚjgŰĲȊǅĲfÁkŝŖ©ćþf
İvt�¢���¦¨gçƎ��șǮȂ
ĝǱ )
/
,�()��
�	)��ƐȺƂ	
 �

	(� ƒƑȤcƳƉɽcįƬǾcɵǐłƯcƻ
ĽƢɱcĹƶǯķcĸļŵ²cĸöžc
ĒƆȌłcĺļɂºcƣǐƢŻcǥɴĀ
ĬcǵĸɧƠ��ɯɕĝÒgǔÓȴŶ��Ś
śƃgɡru]żɝÙbgİřgȰǄ
nr���39 ǦǶ�(�ʉ	�	���
�	)��ƐȺƂ	
 �

	)� ɘĒ¹cĸļŵ²cƈĸ«ŎcƒƑȤ��Ș
ȃõ³ɯȚ��ǮȂǙÌȏɾǺ
ǆɿ�E9�Ț
ǚśǗŜ�ǮȂ­ǠśȚǚcȘȃõȚǚ�
.��.)��
�	)��ƐȺƂ	
 �

	
� ƈĸ«ŎcƼɓɣǭcĸļŵ²��ɹȟȚ��
ǮȂǙÌȏɾǺ 
 ǆɿE9�ȚǚśǗŜ�Ǯ
Ȃ­ǠśȚǚcȔÕśȚǚ�	,
�	,���

�	)��ƐȺƂ	
 �

	�� 1AH�A��3HTWV=�6��1YP>H�;��B?NPCHTH�;��
CVTPUHNH� 1�� ;?YP=?� ;�� GHTH=HRP� 6��
;HYRP�#��CVRPT?YH�8��6?R?R?YH�G��6?4PP�
G�� 8HUHCH� A�� "CV=OP� C�� 8PYHUV� 8��
!L?YVPTHNPUN� KPHNUV=P=� VM� WPULHS�
YLNPVU�>?TVY=�;?L=>�MVY�WH>OVNUVTVUPJ�
MPUKPUN�VM�NLYTPUVTH��!L?YVYHKPVSVNC�

��,	
 /�


�
()��
�	)��ƐȺƂ	
 �

	,� ƈĸ«ŎcƼɓɣǭcĸļŵ²/�ɹȟȚ��
ș 
	�	,�		
 /�
,��)��
�	)��ƐȺƂ	
 �

	-� ɘĒ¹cĸļŵ²cɺĩƣŘcƒƑȤc
ƈĸ«ŎcǵĸɧƠcƞǓăŘ/�ɬɌŏ
 A�WLYM?=PVU qt�JYV==LK�JLYLILSSHY�
KPH=JOP=P= gȴŶ��ŃĻéĨ��,�		
 /�
(�)��
�	)��ƐȺƂ	
 �

	.� 1VRP� C�� !P=OPRHAH� A�� B?NPCHTH� ;��
!VUVN?JOP�!��;HAHIH>H�!�� P=OPTH�;��
1KHJOP� :�� ;?YP=?� ;�� GHTH=HRP� 6��
CVTPUHNH�C��;?THIL�C��DLRP�;��8PN?JOP�
6��GHTHTV>V�C��9=OPRHAH�5��CHRL=OPTH�

8��GHTH=OP>H�B��1YP>H�;��8PYHUV�8��
GHTHKH�B�� H>=?>HUP� 0�!#3��-�=>?KC�
NYV?W��1�T?S>PJLU>LY�WOH=L�9�99�=>?KC�
VM�>OL�23!D�PTWSHU>��7SPHKLS�a	
 �FHMLY	
 �
MVY�:HWHUL=L�WH>PLU>=�AP>O�THSPNUHU>�
NSPVTH=�� !L?YVS�  LK� 3OPY� �CVRCV	
 ��

)�)	
 /
.��(�	��
�	)��ƐȺƂ	
 �


�� ĸļŵ²cƟƆųĦcǰĽģȉȎcƣǁ
ðŋcŷȿƤȎcăǐıĦc·­ŷȡc
ƌ®ǭĦcêǐƓĦcǐƆËƮ��ĳÕg
șȚǚ���¥|¨�ª�¨�� 
./�
.�,�.		��
�	(��ƐȺƂ	
 �


	� ĸļŵ²cğƩĪĆcƳƉ�ɽcƼɓ�ɣ
ǭcɘĒ¹cǵĸɧƠcǥɴĀĬcƮö
ĎɈcįƬ�ǾcƒƑȤ��ǽfqtȂǢ
ǸǟɯȣÙǷɊśșūÒ�ʍǙÇėāc
ŵ ǉ ¥ �   ª ʍ �� � ș Ǯ Ȃ ĝ Ǳ�
)	/	��	�	��.��
�	(��ƐȺƂ	
 �



� įƬǾcĸļŵ²cƈĸ«Ŏ��ĞɶĞĵ
bǝǙu]ɭ­ɕɌŏǘĜgʂÇ��ș
ǮȂĝǱ��ª�¤�

��	
	
 /�.).�.

��

�	(��ƐȺƂ	
 �


(� Ƽɓɣǭcĸļŵ²cƖíÄácɺĩƣ
ŘcŉǂɤácƣĻłǒcz��{z�E:c
ƈĸ«ŎcƒƑȤ��ÏɯȢfǝǍu]�
WHWPSSHYC�NSPVUL?YVUHS�>?TVY g 	 Ç��
șǮȂĝǱ��ª�¤�

�			
 ʉ-���-�
��

�	(��ƐȺƂ	
 �

�
gĨÀǝȫhɾȲ 39 ¿ɿ 
1. ĸļŵ²��Ƅ®ň²cɺĩƣŘcǨ·žc�

ɘĒ¹cɼȦĠ«cįƬǾcƈĸ«Ŏc
ƒƑȤ��ŃĻğĨǘɢfmrt�ȯǮ
Ȃ©ȯń®ɕǮȂȜȚgƯǛȂɷ��Ǻ 
�
ĉ�ŹƆɝș®ĔÂȚǚĨÀȈÀ��ǰĻ��

�	��
�	.�
�
�ɾ�¨��}�ɿ�

2. ĸļŵ²��ɺĩƣŘ��ɘĒ¹��ƒƑȤcĳ
ƍƢġcƈĸ«Ŏ���5TIYCVUHS�>?TVY�f
İvtŰĲȊƯǛőgșƹȇǈȨǼȚg
ǝǍfmrt C
�=>HY ǔÓgƂǏś��Ǻ
(. ĉŹƆșǮȂ 39 ĨÀȈÀ��Ƌ¸��

�	
�	�
.�	�(�ɾöǀɿ�

3. ĸļŵ²c HUP=O�;VSHR=OCHWH>Pcɺĩƣ
ŘcɘĒ¹cƈĸ«ŎcƒƑȤ��ȜȟȚ
gĂČfȷmrutɬɌŏgŨŲŌȼǔ
ÓɺËùŢȭgȝńǟŞȐ� Ǻ 
(ĉŹƆ
ǜƯǛĨÀ��¸ɖ��
�	
�	
���	
�-ɾ�
��ªɿ�

4. ĸļŵ²��ŝśșȚǚcɆǳśșȚǚfİ
vt E576 ƜǟƯǛ��5BWLY>�TLL>PUN��Ĵ
ɐ��
�	
�	
��(ɾŧŐȾǀɿ�

5. ĸļŵ²cƄ®ň²cǨ·žcɺĩƣŘc
ɘĒ¹cƈĸ«ŎcƒƑȤ��7LYTPUVTH�g
ȴŶfmrt HK@HUJLK� A�PTHNPUN�gƂ
ǏśgƗȳ��Ǻ 
, ĉŹƆĳÕȨƺ©ox
ĨÀĨȪɩÀ��ǑŅ��
�	
�		�
,�
.ɾö
ǀɿ�

6. GHTH=HRP� 6�� ;PUV=OP>H� G�� CHRHCH=?� C��
D=?P�B��!V=HRH�A��B?NPCHTH�;��;?YP=?�;��
COL�HK@HU>HNL=�VM�HK@HUJLK� A9�MVY�>OL�



 

 

KPHNUV=P=� VM� NLYTPUVTH�� 
�>O� 1UU?HS�
BVJPL>C� MVY� !L?YV�"UJVSVNC�� BHU�
1U>VUPV��D�B�1��
�	
�		�
	ɾWV=>LYɿ�

7. ĸļŵ²cɺĩƣŘcɘĒ¹cĹƶǯķc
ƈĸ«ŎcƒƑ�Ȥ��E576 ƜǟƯǛgûÅ
ǙcuagșȨǼɦĮ��Ǻ 
( ĉ�ŹƆǜ
ƯǛĨÀ��¸ɖ��
�	
�	��
.�(	ɾ���
ªɿ�

8. ĸļŵ²��ɺĩƣŘ��ɘĒ¹��įƬǾ��
ĳƍƢġ��ƈĸ«Ŏ��ƒƑȤ��5TIYCVUHS�
>?TVY�fİvtŰĲȊƯǛőgșƹȇǈ
ȨǼȚgǝǍfmrt C
�=>HY ǔÓgƂ
Ǐś��Ǻ ,) ĉŹƆșǮȂĝǱĨÀĨȪȈ
À��Ƈŀ��
�	
�	��	)�	��	�ɾ�¨��
}�ɿ��

9. GHTH=HRP� 6�� ;PUV=OP>H� G�� D=?P� B��
CHRHCH=?� C�� !V=HRH� A�� B?NPCHTH� ;��
;?YP=?�;��COL�HK@HU>HNL=�VM�HK@HUJLK�
 A9� MVY� >OL� KPHNUV=P=� VM� NLYTPUVTH��
)(YK�:B A ��CVRCV��
�	
�.�	��	
ɾȠȸ
öǀɿ�

10. ĸļŵ²cɺĩƣŘcɘĒ�¹cEP=OAH�:LL>�
1TH>CHcƈĸ«ŎcƒƑ�Ȥ��	 ƦÕgÏ
ɯ ɸ f ǝ Ǎ u ] � ILUPNU� MPIYV?=�
OP=>PVJC>VTH�g«Ç��Ǻ (( ĉŹƆșȚ
ǚǘǌĨÀ�ɺƌ�
�	
�
�
.ɾ���ªɿ�

11. ĸļŵ²��ŝśșȚǚcz���¨��ș
ȚǚĨȪȾǀÀ��ƌƮ��
�	
�
�	
ɾŧŐ
Ⱦǀɿ�

12. GHTH=HRP� 6�� CHRHCH=?� C�� !V=HRH� A��
CVTPUHNH� 1�� B?NPCHTH� ;�� ;?YP=?� ;��
4L@LSVWTLU>�VM�JH@LYUV?=�HUNPVTH�HM>LY�
JOLTV>OLYHWC� HNHPU=>� KL=TVWSH=>PJ��
UVK?SHY� TLK?SSVISH=>VTH� H==VJPH>LK�
AP>O�HUOPKYV>PJ�LJ>VKLYTHS�KC=WSH=PH��

(YK�1UU?HS�TLL>PUN�VM�1TLYPJHU�BVJPL>C�
VM� !L?YVYHKPVSVNC�� 3OPJHNV�� D�B�1��

�	
�)�

�)�(��WV=>LY	
 �

13. GHTH=HRP�6��B?NPCHTH�;��;PUV=OP>H�G��
D=?P�B��CHRHCH=?�C��!V=HRH�A��CVTPUHNH�
1��;?YP=?�;��COL�HK@HU>HNL=�VM�HK@HUJLK�
 A9�MVY�>OL�KPHNUV=P=�VM�NLYTPUVTH��COL�
)>O�9U>LYUH>PVUHS�3!B�7LYT�3LSS�C?TVY�
BCTWV=P?T��CVRCV��
�	
�)�	
�	
ɾöǀɿ�

14. ĸļŵ²��sslbȭltșgǘƫcǙ
ǈʀƀŷgƗƐʀ��Ǻ ,. ĉ°ĎĈĎůɕ
ĨȪɩÀ��Ǻ 		 ĉ�«ǬɿŹƆșǮȂĝ
ǱĨÀ°ĎĈĎđŸÀ��ŃĻ��
�	
�)�	

ɾľƪ×ɜȾŇɿ�

15. ĸļŵ²cɺĩƣŘcɘĒ¹cĹƶǯķc�
įƬǾcƈĸ«ŎcƒƑȤ��E576 ƜǟƯ
ǛgûÅǙcuagșȨǼɦĮcxgĉ
ɒ��Ǻ )� ĉŹƆșë°ĨÀȈÀ��ŃĻ��

�	
�(�
��(�
-ɾöǀɿ�

16. ĸļŵ²cɺĩƣŘcɘĒ¹cƝ¬ɨƷc
ǵĸɧƠcįƬǾcƈĸ«ŎcĳƍƢġc
ƒƑȤ��5TIYCVUHS�>?TVY�fİvtŰĲ
ȊƯǛőgșƹȇǈȨǼȚgǝǍfmr
t C
�=>HY ǔÓgƂǏś��Ǻ )) ĉŹƆǮ
ȂŰĲȊĨÀ��ý÷Ķ��
�	
�(���(�,ɾö

ǀɿ�
17. ĸļŵ²cįƬǾcƄ®ň²cǨ·žc

ɉö�ĄŎcƈĸ«ŎcƂǐăŔcƒƑȤ��
#A"#5��5A ŨŲŌȼǔÓfqtŨŲÉŴ
wǏj]ÑɭɕȚǚgȪâɚßȴŶc®
ĔÂțȚgǧtgȪâȵÈ��Ǻ 

 ĉŹƆ
ɝș®ĔÂȚǚĨÀ��¸ɖ��
�	
�
�
,�
�
�
-ɾǦǶĤæɃôɃȾǀɿ�

18. ĸļŵ²cįƬǾcƄ®ň²cɺĩƣŘc
Ǩ·žcɘĒ¹cƈĸ«ŎcƒƑȤ��
7LYTPUVTH�gȴŶfmrt HK@HUJLK� A�
PTHNPUN�gƂǏśgƗȳ��Ǻ 

 ĉŹƆɝ
ș®ĔÂȚǚĨÀ��¸ɖ�� 
�	
�
�
,�
�
�
-ɾ�¨��}�ɿ�

19. ĸļŵ²cɺĩƣŘcɘĒ¹cįƬǾc
ƈĸ«ŎcƒƑȤ��ɯȣÙŝś£¨�Ț
c�£~ª�gɚß�ʍ	8 AB bgɺj
SPWPKg�ª�gƗÛʍ�Ǻ(-ĉŹƆșǮ
Ȃ 39 ĨÀȈÀ��ý÷Ķ��
�	
�
�	(�
�	)
ɾ�¨��}�ɿ�

20. ĸļŵ²cɺĩƣŘcɘĒ¹cįƬǾc
ƈĸ«ŎcƒƑȤ��ɯȣÙŝś£¨�Ț
c�£~ª�gɚß�ʍ	8 AB bgɺj
SPWPK g�ª�gƗÛʍ��Ǻ (
 ĉŹƆș
ȚǚĨÀ��Ƌ¸�� 
�	)�		�(��	
�
ɾ�
��ªɿ�

21. ĸļŵ²��ɺĩƣŘ��ɘĒ¹��įƬǾ��
ƈĸ«Ŏ��ƒƑȤ��ǮȂȜȚƯǛfmr
tŷȮȥãÆǏżgǔÓŢȭ��Ǻ 
� ĉŹ
ƆĳÕȨƺ©oxĨÀĨȪɩÀ��ĺĸ��

�	)�		�
-�		�(�ɾ���ªɿ�

22. ĸļŵ²��ŝśșȚǚfİvtz���
¨��1@H=>PU�THSPNUHU>�NPVTH�=CTWV=P?T�
PU�!HNH=HRP�ɛļ�
�	)�		��)ɾŧŐȾǀɿ�

23. ĸļŵ²��ɺĩƣŘ��ɘĒ¹��įƬǾ��
ƈĸ«Ŏ��ƒƑȤ��ǮȂȜȚƯǛfmr
tŷȮȥãÆǏżgǔÓŢȭ��Ǻ ,( ĉŹ
Ɔ ș Ǯ Ȃ ĝ Ǳ Ĩ À Ȉ À � Ƌ ¸ ��

�	)�	��.�	��		ɾöǀɿ�

24. ĸļŵ²cɺĩƣŘcɘĒ¹cǵĸɧƠc
įƬǾcƈĸ«ŎcƒƑȤ��ŝś£¨�
ȚgǇǖǟǔÓŢȭʍ°ŖśěƧwÁv
ejǘĜg 	8 AB bgɺj SPWPK= gƗÛ
ʍ��Ǻ )ʃĉŹƆǪƫØɻéĨÀ�¸ɖ��

�	)�.�	-�.�
�ɾöǀɿ�

25. ĸļŵ²cɘĒ¹cɺĩƣŘcįƬǾc
ƈĸ«ŎcƒƑȤ��ɯȣÙŝś£¨�Ț
c�£~ª�gɚßʍ	8 AB bgɺj
SPWPK g�ª�gƗÛʍ��

>O�ŹƆǜƯ
ǛĨÀ�ƞƵ��
�	)�-�
-�-�(�ɾ���ªɿ�

26. ĸļŵ²cɘĒ¹cɺĩƣŘcƝ¬ɨƷc
°ƉăƲcįƬǾcƈĸ«ŎcƒƑȤ��°
ƏǮȂŝśȚǚjgŰĲȊǅĲfÁkŝ
Ŗ©ćþfİvt�¢���¦¨gçƎ�
Ǻ 	
 ĉ Ź Ɔ ȝ ń Ț ǚ Ĩ À � ì Ğ ��

�	)�,�	,�,�	.ɾ���ªɿ�

27. ĸļŵ²��ǮȂȜȚƯǛfmrtŷȮȥ
ãÆǏżgǔÓcȝń��Ǻ 

 ĉăơĸș
ȚǚǦǶÀ��ăơĸ��
�	)��,�	
ɾŧŐ
Ⱦǀɿ�



 

 

28. ĸļŵ²cɺĩƣŘcɘĒ¹cƈĸ«Ŏc
ƒƑȤ��ǮȂȜȚƯǛfmrtŷȮȥã
ÆǏżgǔÓŢȭ��Ǻ (
 ĉ�ŹƆșȚǚ
ǘǌĨÀ�ŔĻ��
�	)�
�
(�
�
)ɾ�¨�
�}�ɿ�

29. ĸļŵ²��ŝśșȚǚfİvtŷȮƯǛ
Ʊ � ǰ ĺ ș Ț ǚ Ư Ǜ Ⱦ ǀ À � ǰ ĺ ��

�	)��)�

ɾŧŐȾǀɿ�

30. ĸļŵ²cɺĩƣŘcɘĒ¹cĹƶǯķc
įƬǾcƈĸ«ŎcƒƑȤ��șȨǼɦĮ
gŷ]e£���ʍE576 ƜǟƯǛgûÅ
Ǚcxgĉɒʍ��Ǻ (. ĉŹƆșë°ĨÀ
ȈÀ�ğɟ��
�	)�(�	(�(�	
ɾ���ªɿ�

31. ĸļŵ²cɺĩƣŘcɘĒ¹cǵĸɧƠc
ƈĸ«ŎcƒƑȤ��ŝś£¨�ȚgǇǖ
ǟǔÓŢȭ�ʍ°ŖśěƧwÁvejǘ
Ĝg 	8 AB bgɺj SPWPK= gƗÛʍ�Ǻ
(, ĉ Ź Ɔ ș Ǯ Ȃ 39 Ĩ À � ğ ĭ ��

�	)�
�
-�(�	ɾöǀɿ�

32. ĸļŵ²cįƬǾcƄ®ň²cǨ·žc
ɉöĄŎcƈĸ«ŎcƂǐăŔcƒƑȤ��
#A"#5��5A ŨŲŌȼǔÓfqtŨŲÉŴ
wǏj]ÑɭɕȚǚgȪâɚßȴŶc®
ĔÂțȚgǧtgȪâȵÈ�Ǻ 
)ĉ�ŹƆ
ɝ ș ® Ĕ Â Ț ǚ Ĩ À �� ǰ
ĺ�
�	)�
�
	�
�

ɾ�¨��}�ɿ�

33. ĸļŵ²cɺĩƣŘcɘĒ¹cĭƉÚc
Ɲ¬ɨƷc°ƉăƲcįƬǾcƈĸ«Ŏc
ƒƑȤ� °ƏǮȂŝśȚǚjgŰĲȊǅ
ĲfÁkŝŖ©ćþfİvt�¢���
¦¨gçƎ� Ǻ (	ĉŹƆșȚǚĨÀ��ĭ
ļ� 
�	(�	
�-�	
�	�ɾ���ªɿ�

34. GHTH=HRP�6��FH>HUHIL�G��!V=HRH�A��;LU4V�
 ��!HRHT?YH�;��CHRHCH=?�C��CVTPUHNH�1��
B?NPCHTH� ;�� ;?YP=?� ;�� 1U>P�LTL>PJ�
LMMLJ>� VM� NYHUP=L>YVU� PU� WH>PLU>=�
?UKLYNVPUN�JYHUPHS�YHKPV>OLYHWC��Ǻ 


ĉ � Ź Ɔ ĳ Õ Ȩ ƺ o x Ĩ À � ǰ ĺ ��

�	(�		�
.�	
�	ɾ§ª��¡���Ƞȸ
öǀɿ�

35. ĸļŵ²cɘĒ¹cɺĩƣŘcƝ¬ɨƷc
°ƉăƲcįƬǾcƈĸ«ŎcƒƑȤ� °
ƏǮȂŝśȚǚjgŰĲȊǅĲfÁkŝ
Ŗ©ćþfİvt�¢���¦¨gçƎ��

	>O� Ź Ɔ ǜ Ư Ǜ Ĩ À � ¸ ɖ ��

�	(�	��
)�	��
�ɾ���ªɿ�

36. ĸļŵ²cɘĒ¹cɺĩƣŘcįƬǾc
ƈ ĸ « Ŏ c ƒ Ƒ Ȥ � #YV>VU�  A�
=WLJ>YV=JVWC�fqtșȚǚȴŶgƀŷ
Ǥȭʍŝś£¨�ȚgǇŕǟŢȭʍ� Ǻ
,
 ĉŹƆșǮȂĝǱĨÀȈÀ�ƞƵ��

�	(�	��	��	��	-ɾ���ªɿ�

37. ĸļŵ²��șȚǚc >?TLMHJ>P@L�SL=PVU
gǔÓȴŶ��Ǻ 
 ĉ�!L?YV�"UJVSVNC�
FL=>��ğɟ��
�	(��.�	)ɾȾǀɿ�

38. ĸļŵ²cƼɓɣǭcɺĩƣŘcɘĒ¹c
ɼȦĠ«c°ƉăƲcįƬǾcĳƍƢġc
ƒƑȤcƈĸ«Ŏ� 5TIYCVUHS�>?TVY�fİ
vtŰĲȊƯǛőgșƹȇǈȨǼȚgǝ
Ǎ��Ǻ )	 ĉ�ŹƆĳÕǮȂĝǱĨÀ��ğ

ɟ��
�	(�����,��.ɾ�¨��}�ɿ�
39. GHTH=HRP� 6�� FH>HUHIL� G�� CHRHCH=?� C��

!V=HRH�A��1RPCHTH�G��BHP>V�C��B?NPCHTH�
;��;?YP=?�;��COL�?=LM?SUL==�VM�C
�=>HY��
=?=JLW>PIPSP>C�ALPNO>LK� PTHNPUN� MVY�
KL>LJ>PVU�AP>O�JH@LYUV?=�HUNPVTH�HM>LY�
JYHUPHS�PYYHKPH>PVU�>V�>YLH>TLU>�AP>O�
LTIYCVUHS�>?TVY=��
	>O�1UU?HS�TLL>PUN�
VM�1TLYPJHU�BVJPL>C�VM�!L?YVYHKPVSVNC��
BHU�4PLNV��D�B�1��
�	(�
�	-�
�
(ɾ�
��ªɿ�

�
gčſhɾȲ 0 ¿ɿ�
�
gǎƘɀǎƝh�
bÛɲǈưɾȲ � ¿ɿ�
�
ýǲʉ�
ǝŻȒʉ�
ƝàȒʉ�
Ǵɳʉ�
Ǖùʉ�
ÛɲŁƁŹʉ�
ĎÙĝgßʉ��
�
bóœǈưɾȲ � ¿ɿ�
�
ýǲʉ�
ǝŻȒʉ�
ƝàȒʉ�
Ǵɳʉ�
Ǖùʉ�
óœŁƁŹʉ�
ĎÙĝgßʉ��
�
gxg¼h�
�ª��ª�ǻ�
�
ʇʁǦǶȁȍ�
�		
 ǦǶ½ȫȒ�

� ĸļ� ŵ²ɾFumiyuki Yamasakiɿ 
ŃĻğĨ©ǘɢ©ȾĿ 

� ǦǶȒǕùʉ60444692�
�
�
	
 ǦǶÜŦȒ�

� ƒƑ� ȤɾKaoru Kurisuɿ 
� ŃĻğĨ©éƥȥÊÎĨǦǶɢ©űŪ 

ǦǶȒǕùʉ70201473 
� ƈĸ� «ŎɾKazuhiko Sugiyamaɿ 
� ŃĻğĨ©ǘɢ©űŪ 
� ǦǶȒǕùʉ30243554 
�(	
 ɍŬǦǶȒ�

ɾ� � � ɿ�

� ǦǶȒǕùʉ� �


