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�  Fȱ�ÂɁ;ʽǙĆ:ÝǧƸǇOF14&4FʽƲ�ǘ� 10 � 67%6ʷ �

Ɉ�Õ��:ɪĶ�ȷ¥�Ȍ 40ʺěĆ&4�J 1 ,̔:Ǩǥ�ʓ6ƹǧ;ʄɈ8

üʭ55Kʾƌž:ȭà�ƹǧXTkyT} 20155Fʽ Fȱ�ÂɁ:ãʙā

ę6&4þǎκŜʽʷɁą:«ƎʽɹĿ:ʱʁ�5"ILʽ#LI:ãʙāę

OŨ0ñN*KČñ9;ʽ,:Ÿý�ØEILK. 

�  Fȱ�ÂɁ:ƌĔ:æā55KƒǳɅȭÖȬǦ9ʑ&4Yzgp}ZɃG

\T{čƞɃ87½ ǩ8ƹǧſƺ;Ǵȁ%L4�K�ſ5ʽ�ʓšƳ6&4

Ǵȁ&.F:;8 ƃƑƦȉ�ƐBLKʾ 

 

� ɯĺʽojȭÖȬǦ:ďĔǳɅƬƦOŵȍ(Kǲǿ6&4 Computational 
fluid dynamics (CFD)OǞ�.ƽ ÒĜǩɌƘ 2GÄęǜǓĜǩɌƘ 3-6�ƻǬ%

L4�Jʽ)JŔÒ wall shear stress7GśŖǊǥ6Ǧ:ďĔ6:ʑ© 8�ǵû%

L4�K�ʽ�B/Ɍƅ%L4�8�ǋ�ē�ʾ 

�  

� 1978ĺ9 HashimotoI�ȭÖȬǦxi{ygjOċ÷ 9&4�Ɩ Ö̔ȬǦ:

Ǩǜ�ďĔ9ʑ(Kǲǿ�ɂNL4�.ʾxi{¢ŝšɃƺ;Ȋ¨55J 7 ɶ
ʹ: Sprague-Dawley strain (SD)ygjOǞ�4ʽ¼ɩʸʂ�9ĴȘʫÖȬ6
ǒ±ȮÖȬOȓȎ(K:C55KʾʫÖȬȓȎ9HJɁɂÖŚ�Ÿđ%Lð±

:ËſŏǛ9ɁƽɠȺ�ÔNJʽȮÖȬ:ȓȎ9HJȮŖʷɁą�ɖĨ%LKʾ

ɃŌ�IʏĘ(KȔʳ9; %̔I8KġʵǩʷɁąOɖĨ(K.E9ʷĎÄ̒ 8% 
NaClʼ6ʽɁȇĐ:ȓñȑțOȪŁ9(KǬǩ5 0.12% β-AminoPropioNitril 
(BAPN)�,L-LôƎ%L4�.ʾ4 ɶʐʲȦŌ9 sacrifice &ʽȭ�IʪȽ
¾�ĻÖȬOÎʡ&¸ĜʮŐʉ94ɋĥ(K6ʽ,:Ȍ 60%:­ : anterior 
cerebral artery (ACA)6 olfactory artery(OA) Äİɾ9Ǧ�ɖĨ%LK6�1
.xi{55Kʾ 
� Hashimotoxi{: limitation;��: 326μ�IL.ʾ12Ǭ;ɖĨ%
LKǦ:ē ;ĩĈ55K#6ʽ2 2Ǭ;ǳɅ¥�CIL8�#6ʽ,&4 3
2Ǭ; BAPN:Ï¢Ǟ6&4 lathyrism�ǜ'ʶơđņ9HKùõ�¼87�
æā5ʌƑǜě�Ăʢ8#6551.ʾ 
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� #: limitationO¹Ə(K.E9ʽ,:Ō� 2�:Ÿđ 10,11 �Ô�IL.
�ʽ¼4O¹Ə5�8�BB55Kʾ&�&ʽ�9ƎǞ8xi{�ěĆ&8�

.EĽ ¤Ǟ%LKxi{6814�Kʾ�  
�  
� &�&ʽÖȬǦ:ġŚ;oj9Ȝ�ů�K6ȭÖȬǦ:ÇƑǤđ6Fμ�I

LKƥĩ:Ǧ�� 55JʽǦ:ďĔ�ǳɅƬƦ:ǲǿ9ƌɼ6;ɍ�8�ʾ 
� Jamous I;oj5:ǣĜǲǿ�IȭÖȬǦ:ƎǤǘ�ʎȒƑĖŖ9ē�#
69ƻǬ&ʽʟŖ SD ygjOǞ�4äĲŴÂ& estrogen ƭ�ǕŚOɖĨ&ʽ
ȭÖȬǦxi{:Ǵǘ9ŝÓ&. 12 ʾxi{¢ŝšɃƺ; Hashimoto xi{
6ʯ�(K�ʽ2Ƒǩ8šɃOɈ(K87GGɇʠ68Kʾ7ɶʹ:ʟŖ SDy
gjOǞ�4 1̔ƑǬ;¼ɩʸʂ�9ĴȘʫÖȬ6�±ȮÖȬ:ȓȎOɂ7 Ƀʾ

Ō;ʽ1%ʰĎƸ5ȔƸ%*ʽ4 ɶʐʲȦ(Kʾ,:Ō 2 ƑǬ:šɃ6&4ʽ�
±äĲOŴÂ&ʽ8 ɶʐʲȦ(Kʾ1 ƑǬ:šɃ�I 12 ɶʐ5 sacrifice (K
6ʽ,:Ȍ 60%:­ : ACA-OA Äİɾ9Ǧ�ɖĨ%LK6�1.xi{5
5KʾG;JĩĈ:Ǧ�� 55Kʾ 
 
� ǙƉǋ5ċ÷%L4�KȭÖȬǦǳɅxi{FʽuU_:ȭƨ9Vy_d�

bOƻ»(K#69HJǳɅOɖĨ&.J 13 y̔gj:ʪȽ¾ɁȇOWh�h{

5ǭŬŲ³%*KF: 14 8755Jʽoj5ǜ'KǦņŝ�ďĔ�ǳɅ:ǤŚ

OêƇ&4�K6;ɍ��.�ʾ 
 

� ��HJʽǙě:ďĔǳɅƬƦOǲǿ(K.E:ȭÖȬǦxi{ygj;ʽ

ĩĈ:Ǧ�� 55JʽǤŚ:Ɍƅ9ÞÄ8ŗċOƎ&4�K6;ɍ�8�ʾ

ȭÖȬǦďĔǳɅƬƦOǿƅ(K.EʽďĔǳɅ&7KĔĈȭÖȬǦxi{y

gj:¢ŝOǬũ(:�ʽƓǲǿ:Ǭǩ55Kʾ 
 
� ġʵſƺ:ʧ5ɔ& ɰ?K�ʽġʵOɷE4� �5nT|gjġʵ�I

ŎIL.i�dHJĨ�Â%L.ʻȑțʝģ damageʼ
ʻƉʐȒɹ durationʼ

:Ǿ6&4ȆÂ%LK1ÒǾ impulse2�5Kʒ¯Oɧ�K6ÖȬǦ;ɖĨ%
LK6�7�ɗ̒ impulse hypothesis O̓Ƥɒ(K? ō̔Ɩ:ygjȭÖȬǦ

xi{91ʷĤʅȿÍȰȯ¾ť�26�7ŸđOÔ�4Ƥɏ&.ʾ 
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ġʵſƺ 
�  
� ��:ġʵ;ʽÛƾɺĔĜÖǓġʵ9ʑ(KɊĠ9ō14 specific 

pathogen-free barrier conditions�5ġƀ&.ʾɖĨ%LKǦ:Ǥǚ�oj:,L

6ʯ�&4�Jʽ�2šɃšŢ:ĝ¼Ŗ�Ǵȁ&4�K Hashimotoxi{9 2
ǋ:¬ƯOÔ�.ʾ½ ǩ9;ʽHashimoto xi{9¤Ǟ%L4�K BAPN
;ïǐŖ�ǑǨŖ:.EǙĆɆɴ�Ʈ6814�Kʾ»š5�Kʯ�ú;ïǐ

Ŗ�ǑǨŖ:8�qu{ʃÚǓ BAPN-F (Sigma-Aldrich St. Louis MO)55Jʽ

#LO¤Ǟ(Kſʇ6&.ʾB.ʽBAPN-F ;ȿǚĜǩ8ǔŖ�ʽɁ�ǉĿ:
ǅĠ�Ăʢ551. 15ʾh ʳ9ǁ+ť�(K6ƯǴ8ųìʅ��ƅ68K.Eʽ

ť�ʅOƯǴ9ţŰ(K.EȰȯ¾ť�>6ť�ſƺOđƋ(Kſʇ6&.ʾ

##5 BAPN-F;mj|ÚñǓ55JɁȇŧł¢ǞGʖą¢ǞOƎ&4�K.
EʽʷɁąGȭÖȬǦ:ɖĨ9ŇʦOéA(ïȩŖ�μ�IL.ʾ 
 
� B);ʽ#: 2ǋ:đƋOÔ�4ʽ�²ġʵOɂ7ſʇ6&.ʾ 
 
��²ġʵ.4 
 
� BAPN-F >:đƋʽȰȯ¾ť�>:đƋ5FƎģ�ɟ;ǜ'8��ʽġʵǩ
ʷɁąGȭÖȬǦ;ɖĨ%LK�OƤɏ&.ʾ 
� 7ɶʹ:ʞŖSDygjO isoflurane 6ȃƷX_N2O65¼ɩʸʂ�9šɃʾ
ĴȘʫÖȬʽ�±ȮÖȬŌƚOȓȎʾɃǭŌ�IʷĎÄʰʳʻ8%NaClʼ6ɶ9
ʿĀ: BAPN-FȰȯ¾ť�6ĬÖȬ5ɁąǅĠOʏĘ BʾAPN-Fť�ʅ9Ŕ'
4 400mg/kg/week ť � Ȟ (n=11) ʽ 800mg/kg/week ť � Ȟ (n=11) ʽ
1600mg/kg/week ť�Ȟ(n=6): 3Ȟ9Äʯ&. ɃʾŌ 4ɶʐ:ǱƑʲȦ6Ʋ�
ǘ6Ɂą:ȒƉǩđÚOɓ§&.ʾ�Ġ:ʲȦƑʐ�Ȑ�&.Ɖǋ5ʽ¶Ä8

ʸʂO�!.Ō9 sacrifice &.ʾ¶Ä9ǜǚʰĎƸ5ɽƽÁȜŌ9 10% ny
t{vR{iok5ǛƽĄĠ&ʽŽʪʾŴÂ&.ȭO 30% sucrose9źƂʐƿ
ǈ%*ʽƿɲąOəŻŌ9¸ĜʮŐʉ�9 Willis :ÖȬɭO«2H79�ĻÖ
ȬOÎʡ&ʽǦņŝ:ƎǌOɓ§&.ʾ 
 



 5 

� Ʋ�ǘ;�)L:ȞF 30%ËŌ551. Ǧʾ:ɖĨǘ; BAPN-F:ť�ʅ�
ē 8K@7ďÔ&ʽ400mg/kg/week ť�Ȟʽ800mg/kg/week ť�Ȟʽ
1600mg/kg/week ť�Ȟ5ʽ,L-L 27%ʽ45%ʽ66%551.ʾ 
� �ſʽȰȯ¾ť�9ɥā(KƎģ�ɟ; 1 ¥FCIL8�1.ʾëȚƑɁą
;ɃËʽday7ʽday14ʽday21 5ʽ,L-L 132 ± 16 mmHgʽ185 ± 12 mmHgʽ

194 ± 8 mmHg  ̔ 193± 11 mmHg551.ʾB.ʽŧłƑɁą;ʽ,L-L 98 ± 9 

mmHgʽ144 ± 8 mmHgʽ152 ± 14 mmHgʽ142± 10 mmHg551.ʾĹćɁą;

ɃË6ƶɫ&4�Ƅ&4�.ʾ 
� ɖĨ%L.Ǧ:ē ; Hashimotoxi{ʯ�:ĩĈǦ551.�ʽǔɐ(?
�; 400mg/kg/week ť�Ȟ5ĔĈǦ� 1¥ɋĥ%L.#6551.ʾ 
 
� #:ȓƙOɨB� Ʋ̔�ǘ�ƌF�� 400mg/kg/week ť�Ȟ5%I9ʌƑʐ
ʻɃŌ 8ɶʐʼʲȦO(K6ɁąđÚGǦɖĨǘ�7:H79đÚ(K�Oʽ
B.ĔĈǦ;ɖĨ%LK:�OʽƓġʵ6&4Ƥɏ(Kſʇ6&.ʾ 
 
�Ɠġʵ.� BAPN-F �Ĥʅť�Ȟ:¢ŝ4 
 
� ʞŖ SD rat 7ɶʹ(CLEA, Tokyo Japan) ʽ ʄ 200-250gËŌO 1-2% 
isoflurane 6ȃƷX_ N2OOǞ�4¼ɩʸʂO�!KʾšɃǞʮŐʉ�9ʽ×
ȳ�5Ĵ±ʩɾÅʏ9HJĴʩɾȘʩÖȬOʤÂ&.ŌʽɱɤǷȒOʝģ&8

�H79 10-0lT|}ȋ5 2ʄȓȎŌ9uTY|īÃ5ÅŽʾ,:Ōʽ �O
±ȳ�9đů&ʽ�±±ȰɾÅʏ9HJȮʍɾOʤÂ%*ʽȮÖȬŌƚO 10-0
lT|}5ȓȎʾȮġɣ�đȸ&ɀɁ�Ğŝ&.#6Oȥǯǩ9Ǵɕ&.Ō9

ʎÑʾɃǭŌ�I BAPN-F(400mg/kg/week):Ȱȯ¾ť�&ʽ8%ʷĎÄʰʳ5
ʲȦOʏĘ&.ʾɃËŌʽɃŌ 28ƂǬ; BAPN-Fť�ËŌʽ,:�Ƃǻ; 1
Ƃ 1ĀʽȴÖɁąɎ(Softron, Tokyo Japan)OǞ�4ĬÖȬ5ɁąOǅĠ&.ʾ 
 
� ĴʩɾȘʫÖȬ:ȓȎ9HJð±ËſŏǛ9ɁƽɠȺO��ʽȮÖȬŌƚO

ȓȎ(K#69HJȮŖʷɁąOɖĨ&.ʾB.ɃǭŌHJʷĎÄʰ5ljz

UvɠȺO��%I8KʷɁąOɖĨ&ʽBAPN-F9HJɁȇĐ:¾ńŖƗ8
7:ȓñȑțOȪŁ9&.ʾ 
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� Group 1: ɃŌ4ɶʐʲȦȞʻn=31ʼ6Group 2: ɃŌ8ɶʐʲȦȞʻn=31ʼ:
2Ȟ9N!4ʽ�ĠƑʐ:ʲȦ�Ȑ�&.ŌʽǀʸʂO�!ǜǚʰĎƸ5ɽƽŌ
910ʺnyt{vR{iok5ɽƽĄĠ&Žʪʾ¼ȭOŴÂ&ʽ30ʺ_Y|�
_5ƿɲąOəŻ&.Ō9ʪȽľ�IWillisÖȬɭOǄě(KH79�ĻÖȬ
OŴÂ&ʽ¸ĜʮŐʉ�9Ǧņŝ:ƎǌOɓ§&.ʾ 
� ƌėǨɾ�55KACA-OAÄİɾ9ʑ&4;¼¥ʽ,:�:ɾ�;Ǧ�ņŝ
%L.6ÈŽ%L.ɾ�OÅŽ&4  Tissue-Tek optimal cutting temperature 

compound (Sakura Finetech, Tokyo Japan) 9Ùĉ&4�80,: deep freezer 5Àȓ

%*.Ō Cryostat CM1510S (Leica Microsystems GmbH, Bensheim, Germany)OǞ

�4 6
m å9ȾÅ&¾ńŖƗOɓ§(K.EElastica-MassonƜȸOġƀ&
.ʾǢ8K3ó:ɓ§Ȥ5ɓ§Oġƀ&.ʾ 
 

� ȓƙ:ɔȏ;ʽȓƙ:ʧ9ɐ(ʾ  
 
�Ǧ:Ġȟ4 
 

� ACA-OAÄİɾ9ɖĨ%L.Ǧ; bifurcation type6ʽ¼�ɳÖȬGŌ�ɳÖ

Ȭ9ɖĨ%L.Ǧ; trunkal type6&4ʽ,L-LÄʯ&.ʾ 

 Ǧ:]T`; ɹ̔ç:ċ÷98I� 16Ǧ: orifice:ʌ%OǦ:Ĕ�%6&.ʾ
¾ńŖƗ:ŽǒÚ:C5Đ:Ȳʚ�C6EIL8�F:; wall deformity6&4ʽ

¾ńŖƗ:đÚ9Ô�4Ǧ:]T`�ƴɁȇŉ:ßÄ��:Čñ; immature 

aneurysmʽßÄ��:Čñ; cerebral aneurysmʽƴɁȇŉ6òȅ��:Čñ; 

large aneurysm 6Ġȟ&.ʾ 

�   

� BAPN-F :Ȱȯ¾ť�6�7ŸđOɂ14FǦ�ɖĨ%LK#6�N�1.ʾ
ɹç:ċ÷5;ʷŋ9ǜ'. BAPN:ñ£ǥ;@6P7ǜ') Ƀ̔Ō 8ɶʐʲ
Ȧ5F 80%��:ǜě�ŎILxi{ÖǓ6&4ÞÄ8ǜěǘ6μ�IL.ʾ
%I8KĔĈ:Ǧ:ņŝOǬǩ6&ʽ#:Ƴʛ5ɹç:ġʵ�Iŭĥ%L.

BAPN-FáĀȰȯ¾ť�9�!Kƥʅ̒ 2800mg/kg/week O̓ Ä̔Ðť�(K6

ʌƑǜěGǦ:ĔĈÚ�ŎILK�F&L8�6μ�ʽ�²ġʵ�OȑP/ʾ 
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��²ġʵ�4ƥʅ:ßʅOʽ2ɵƂť� 
 
� 2800mg/kg/week :ßʅ 1400mg/kg O 2 ɵƂť�(K#69HJ
2800mg/kg/week68KȞO 1Ü¢ŝ&. ɃʾŌ 8ɶʐǜěïȩ55J sacrifice 
(K6ōƖ:F:6ƶɫ&4ĔĈ:Ǧ�ʽË�ɳÖȬǦ9ɖĨ%L.ʾ 
 
� ##5ʽ2 ɵƂť�Ȟ5ōƖHJFĔĈ:ÖȬǦ�ɖĨ%L.#6OʋC4ʽ
ĔĈǦ:ɖĨƕ�6&4;ÖȬǦĐʻ¾ńŖƗʼ>: damage �ʌƑʐȼǾ&
4ʻȑțʝģ damageʼ
ʻƉʐȒɹ durationʼ:Ǿ6&4ȆÂ%LK1ÒǾ 
impulse2�5Kʒ¯Oɧ�K#65;8��6�7�ɗ̒ impulse hypothesisʼ
9Êɻ&.ʾojƒǳɅȭÖȬǦ9�!Kz_YqQYd�9ʷɁą:ƁňG

þǎƱ�Ū"ILK#6ʽHIV GǮȻřƜ:ŌƶɫǩǱƑʐ5Ǧ�ɖĨ%LK
#687O×Ƣ(K6ʽËȤ��ĤʅʌƑʐƊʤʽŌȤ�ʷĤʅǱƑʐƊʤ6

8JʽojȭÖȬǦǲǿ9ʑ&4;ʽËɰ: impulse hypothesis; reasonable
6μ�IL.ʾ 
 
�Ɠġʵ�� BAPN-F ʷĤʅť�Ȟ:¢ŝ4 
 
� šɃšŢ;ʽƓġʵ.6òƧ9 7̔ɶʹ:ʞŖ SD rat̒  ʄ 220gËŌʼO¼
ɩʸʂ�9šɃʾĴʩɾȘʩÖȬȓȎʽ�±ȮÖȬŌƚOȓȎʾɃǭŌ9

BAPN-F(1400mg/kg)OȰȯ¾ť�ʾɃŌ�I 8%ʷĎÄʰʳ5ʲȦʏĘʾȠƂ
F BAPN-F(1400mg/kg)OȰȯ¾ť�ʾ,:Ō;ʽ1ɶʐ$69 1400mg/kgO
2ɵƂ9N.Jť�OȖȗ&.ʾGroup 3: ɃŌ 8ɶʐʲȦʽGroup 4 : ɃŌ 12
ɶʐʲȦ: 2ȞO¢Ɇ&ʽƓġʵ.6òƧ9ɓ§Oġƀ&.ʾ  
 
� ȓƙ:ɔȏ;ʽȓƙ:ʧ9ɐ(ʾ 
 
�ȕɎĜǩɌƘ4 
 
� (?4:i�d;ʻĹćʼ±ʻƩǇ°ĵʼ5ɐɬ&.ʾB.ʽ2Ȟʐ:ƤĠ9

; Student’s t-test O 2̔Ȟʐ:ƶǘ:ƤĠ9; Z-test OǞ�. Pʾ¯� 0.05 O

�BN14�KČñ9:CƎŘ6&.ʾ 
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ġʵȓƙ 
 
�ɁąđÚ4 
 
� Group 1ʽ2ʽ35ʲȦƑʐ�:ĹćɁąOǅĠ&.ʾʲȦƑʐ66F9Ĺć
Ɂą;�Ƅ&. šʾɃË:ĹćɁą; G̔roup 1 2̔ 3̔5,L-L 103 ± 15 mmHg, 

102 ± 22 mmHg, 87 ± 4 mmHg 551. ɃʾŌ 7ƂǬ:ĹćɁą; ,̔L-L 144 

± 19 mmHg, 139 ± 31 mmHg, 124 ± 28 mmHg 55JʽɃŌ 28ƂǬ5; 165 ± 22 

mmHg, 158 ± 22 mmHg, 164 ± 13 mmHgʽɃŌ 56ƂǬ5; Group 25 169 ± 21 

mmHg, Group 35 189 ± 9 mmHg 551.ʾ ɃŌ 7ƂǬ�ʖ5ʽGroup 1ʽ2ʽ3

:(?4:Ȟ9��4ɃË6ƶɫ&4ƎŘ8Ɂą:�Ƅ�ɕEIL.ʾ 

 
�BAPN-F �Ĥʅť�Ȟ:¢ŝ4 
 
� Group 1̒ n=31 5̓;Ʋ�ǘ 12.9ʺ̒ n=4ʼ̔ǦɖĨǘ 19.4% G̔roup 2̒ n=31ʼ
5;Ʋ�ǘ 16.1%ʻn=5ʼ̔ ɖĨǘ 29%551.ʾ�Ʋ�ǘ:.EǬƩƑʐB5
ʲȦïȩ551.�ʽǦ:ɖĨǘF��1.ʾ�Ȟ6F9 Hashimotoxi{9
ʯ�:ĩĈǦ� ACA-OAÄİɾ9ɋĥ%Lʽ�)L:Ȟ9��4FŌſŏǛ:
ǦG large aneurysm;ɖĨ%L8�1.ʾ 
 
� ƲāOɌƅ(K.E9ÌƤOġƀʾšŢ9κǏ(K6Ƀ�Ʋ;ǃĪ&.�

Group 1: 6.5ʺʻn=2ʼ6 Group 2: 9.7ʺʻn=3ʼ�Ƀ�ƮF& ;šɃe
w�^9HKƲ�6μ�IL.ʾGroup 1: 6.5ʺʻn=2ʼ6 Group 2: 6.5ʺ
ʻn=2ʼ5Ȩȯ¾ÂɁ�ɕEILʽBAPN-F:Ï¢Ǟ55KȓȈŖÖȬøăǊ
:ǳɅ�ʑ�&4�KF:6μ�IL.ʾHashimotoxi{:�.KƲā55
1.Ȩɿđņ 9-11:æā68J7K osteolathyrism;ÂǙ&8�1.ʾ Fȱ�

ÂɁFɕEIL8�1.ʾ 
 
� ȕɎĜǩ9Group 16Group 2Oƶɫ(K6 Ʋ̔�ǘ̒ 12.9% vs 16.1% p=0.719ʼ

GɖĨǘʻ19.4% vs 29% p=0.374ʼ9ƎŘĵOɕE8�1.ʾ  
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�Ɠġʵ�� BAPN-F ʷĤʅť�Ȟ:¢ŝ4 
 
� #:ȞFʽǬƩʲȦƑʐB5ǜěïȩ551.ʾÖȬǦɖĨǘ; Group 3
ʻn=27ʼ5; 85.2%ʻn=23ʼ̔ Group 4ʻn=13ʼ5; 76.9%ʻn=10ʼ6�Ĥʅ
Ȟ6ƶ?4ʥķ9ʷ�1.ʾ�Ȟ6F9ËſŏǛ�ŌſŏǛ:�.K6#M9

Ǧ�ɋĥ%L large aneurysm�Group 3: 22.2%̒ n=6ʼ̔Group 4: 23.1%̒ n=3ʼ
9ɖĨ%Lʽ¼4� trunkal type551.ʾ 

 
� Ëſ:C8I)ʽŌſŏǛ9FǦ�ɖĨ%L.ʾB.ĔĈ:ǦFɖĨ%L.ʾ 

� Ʋ�ǘ; Group 35 7.4ʺʻn=2ʼ̔ Group 45; 30.1ʺʻn=4ʼ551.ʾ
ÌƤ:ȓƙ�)LFȨȯ¾ÂɁ�ɕEILʽ�ĤʅȞòƧ9 BAPN-F:Ï¢Ǟ
55KȓȈŖÖȬøăǊ:ǳɅ6μ�IL.ʾ�Ȟ6F9ȭÖȬǦ:ǳɅ;C

IL)ʽHashimoto xi{:�.KƲā55Kʶơ: Lathyrism ;ÂǙ&8
�1.ʾ 
 

� Group 36Group 4OȕɎĜǩ9ƶɫ(K6 Ʋ̔�ǘ̒ 7.4% vs 30.1% p=0.053ʼ

GɖĨǘʻ85.2% vs 84.6% p=0.871ʼ5;ƎŘĵOɕE8�1.�ʽACA-OAÄ

İɾǦ:]T`;ʻ116.37
m vs 163.34
m p=0.0042ʼ5 Group 49ɖĨ%LK
Ǧ�ƎŘ9Ĕ��6�7ȓƙ551.ʾ 
�  
� ##5ƌėǨɾ�55K ACA-OAÄİɾǦ9ƻǬ&.ʾɖĨǘ; Group 1ʽ
2ʽ3ʽ45,L-L 19.4% (n=6)ʽ12.9% (n=4)ʽ 59.3% (n=16)ʽ76.9% (n=10) 5

51.ʾGroup 26 3Oƶɫ(K6 Group35ɖĨǘ�ƎŘ9ʷ (P=0.0002) ʽ

ò�ʲȦƑʐ:ƶɫ5; BAPN-F�ʷĤʅ:ſ�ɖĨǘ�ʷ�6�7ȓƙ68

1. Bʾ. A̔CA-OAÄİɾǦ:]T`; Group 1 2̔ 3̔ 4̔5,L-L 69 ± 29.3 

µm  ̔  64.3 ± 11.5 µm 1̔16.4 ± 50.6 µm 1̔63.3 ± 51.6 µm 551. Gʾroup 16 2

Oƶɫ&4FȕɎĜǩ8ƎŘĵ;CIL8�1.�ʽGroup 26 36:ƶɫ

(P=0.0495) G̔roup 36 46:ƶɫ(P=0.00424)5ƎŘĵ�ɕEIL. #ʾ:#6

�Iʽò�ʲȦƑʐ55L< BAPN-F:ʅ�ē�ſ�ʽò�ʷĤʅ55L<ʲ

ȦƑʐ:ʌ�ſ�ʽÖȬǦ]T`�Ĕ� 8K6�7ȓƙ551.ʾ 
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μĥ 
 
� 1978ĺ9�ʀĔĜ�Iċ÷%L.Hashimotoxi{ 9; epoch-making8x
i{551. 4ʾƍʹSDygjOǞ�4 ð̔Ȯ:ŴÂ6ĴȘʫÖȬȓȎOɂ�ʽ
ɃŌ�I 1%ʰĎƸ6 0.12%BAPNôƎʳOť�& 4ɶʐŌ9 sacrifice &4ɓ
§O(K6�1.F:551. LʾathyrismG periarteritis nodosa:Ňʦ5 5
ɶʐOɦ�4ʌƑǜě5�8��ɖĨǘ��ʻ36% �̓ĩ%�Ǧ55K87ʽü

ʭǋOĚP5�.ʾ,:Ƞĺ Nagata I 119HJŸđxi{�ċ÷%L.ʾȮ

ŴÂ;ɂN)9ʽȮÖȬ:ŌƚOȓȎ(K#6ʽBAPN ;Ǟ�8�#6��8
đƋǋ55KʾȓƙʽɖĨǘ;�Ƅʻ61%ʼ&.�ʽ]T`;ĩ%�BB55
1.ʾ&�&8�Iʽ,:Ǥǚ´�oj:,L6ʯ�&4�K#6ʽȭÖȬǦ

xi{ÖǓ;#:xi{�Ē9ɼÅ8F:�ěĆ&8�#6�IʽǙĆ9��

4F#: Hashimotoxi{�ȭÖȬǦġʵ9;ƭ�*8�ěĆ6814�K  ʾ
� 2005 ĺ9őıĔĜ�Iċ÷%L. Jamous I�¢Ɇ&.xi{ 12;ʽV_

j|[}�Ɂȇ¾ǫȏȧ9ħ&4«ɝ¢Ǟ�5K#69ƻǬ&ʽäĲŴÂ&4

Ŷ�ʎȒǕŚ6&.ʟŖygj¤Ǟ&¢Ɇ&.xi{55Kʾ7ɶʹ:ʟŖ SD
ygjOǞ�4ĴȘʫÖȬȓȎ6�±ȮÖȬŌƚ:ȓȎOɂ� Ƀ̔Ō; 1%ʰĎ
Ƹť�OʏĘʾÇĀšɃ�I 4 ɶʐŌ9�±:äĲŴÂɃOġƀ&ʽ,: 8 ɶ
ʐŌ9 sacrifice &4ɓ§Oɂ76�1.xi{55K ʌʾƑǜěïȩ5ɖĨǘ

F 60%6ʷ�F:551.�ʽɖĨ%LKǦ;ĩ%�]T`551.ʾ 
� 2011ĺ9ChaiI;ɁɂÖŚ:Ÿđ:C5Ǧ�ɖĨ%LK6�7xi{Oċ÷

&.ʾ17#:xi{;ʽĴȘʩÖȬ:ȓȎ9Ô�4ʽðĒʫÖȬ�ðȢîȽÖȬ

:ȓȎOɂ�ʽð¾ʩÖȬ>��KɁƽɠȺOƥȂ9ďG(F:551.ʾɃ

Ō 2 ~ƍʲȦȞ5;,: 20% 9ʽ3 ~ƍʲȦȞ5;,: 40% 9Ǧ�ɖĨ%L

K6�1.ȓƙ55K�ʽG;JǦ:]T`;ĩ%�F:551.ʾ  

 
� �)LFǦF]T`�ĩ% ʽďĔGǳɅ�ƑŊ5�8�xi{55K.E

Ǧ:ǤŚɌƘ9;ɼÅ8xi{6;ɍ�8�ʾŞ0;ʽďĔǳɅ:ïȩŖOǺ

E.žxi{O¢Ɇ(K#6OǬƩ6&.ʾɹç:ċ÷�Iʽ,:Ǥǚ´�o

jȭÖȬǦ9ƌFʯ�&4�KHashimotoxi{Os�_6&4ŸđOÔ�K
ſʇ6&.ʾ 
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� Hashimotoxi{Os�_6(K�5BAPNOǞ�K#6;�ïƭ551. �ʾ  
ɚż5ċ÷%L.F:6ò�: BAPN;ïǐŖ�Ń ǙĆƽɳ&4�8�.Eʽ
,:qu{ʃÚñǓ55K BAPN-F>:đƋO¡µ8 %L.ʾȗ�4ʽɁȇ
Đ>ew�^OđÚ%*.ȞO¢Ɇ(K95.JʽBAPN-F :ť�ʅOƯǴ9
ţŰ(KœɈ�51.ʾȿǚĜǩǔŖ�IɁ�ǉĿOƯǴ9ɎK#6�Ăʢ5

5J 15ʽʰʳ9ǁ+.Čñ9ųìʅ�Ɂ�ǉĿ6F9�ƅ68K.EʽȰȯ¾

ť�5ť�ʅOţŰ(Kſʇ6&.ʾ�²ġʵ5; BAPN-F>:đƋʽȰȯ¾
ť�>:đƋ5FǦ�ɖĨ%LK#6�ɒƅ%L.ʾÔ�4ʽʬĀ:Ȱȯ¾ť

�5FʽȰɾñ£ǥGřƜǥ;ǜ'8�1.ʾ 
 
� BAPN ;ȴǍǡ5; sweet pea (Lathyrus odoratus) 9ôBL4�Jʽ#L
IOʳ6&4ųì(K6ʶơ:đņO�.(#6�ǰIL4�KʾBAPN ;\
y�[}6Vy_f}6:ƛƫƦɴOņŝ(K.E9œɈ8 lysyl oxidaseOʔ
ģ(K¢ǞOƎ(Kʾ,:.EʽɁȇĐGʶ9ħ&4ƵŖ�5Jʽʶđņ

osteolathyrism GȓȈŖɁȇǊ polyarteritis nodosa :æā68J7K 4,6,16ʾ

Hashimotoxi{5;ʽȨɿ:đņ�Iùõ�¼9ʘK.E 5ɶʐOɦ�4:
ǜě�Ăʢ551.ʾ&�&ʽŞ0:Ȱȯ¾ť�xi{5;ʽ�.KƲā;ȓ

ȈŖɁȇǊ9H14ǜ'.ĔÖȬǦG¿ɁȇǦ:ǳɅ55JʽȵƲǩ8ʶđņ

;ǜ'K#6�8�1.  ʾqu{ʃÚñǓ>:đƋʽF& ;ť�ſƺ:đƋ
:70I��ʑ�&4�KF:6ŕNL.�ʽȓɚ;54�8�ʾ#:ȵƲǩ

ʶđņ:ǃĪ�ʽɹç:ċ÷6ƶ?4ʽǜěǘ��Ƅ&.ǚǠ:ʿ26μ�I

L.ʾ�ſʽBAPN-F ;mj|ÚñǓ55Jʽ,:ȿǚǔŖ6&4Ɂȇŧł¢
Ǟ�ǰIL4�Kʾ,L9F��NI)ʽŞ0:xi{;ġʵǩʷɁą:ɖĨ

9ŝÓ&. #ʾL; Ȯ̔ÖȬ:ȓȎ9HKȮŖʷɁą6ʷĎÄʰʳ: NaɠȺ9
HKʷɁą� B̔APN-F:ȿǚ¢ǞO�Ā1.ȓƙ6μ�IL. GʾilmanI;
BAPN ;ȓñț�ņŝ%LKɹǻ9��4ŇʦOéA(.Eʽimmature 8Ɂ
ȇ9:C¢Ǟʽ(8N0ŝǏ&.ȓñțOƎ(Kŝ :ygjHJļŁ8yg

j9��4¢Ǟ(K6ċ÷&4�K 18ʾƓġʵ5; Group 26 3:ƶɫ9��
4ɃŌ 8ɶB5;BAPN-F:ʷĤʅť�Ȟ5ɖĨǘ�ʷ Group 36 4:ƶɫ
9��4ɃŌ 8 ɶOɦ�.Ȟ9��4ɖĨǘ9ĵ;8��ʽ]T`9ƎŘ8ĵ
�ǜ'K6�1.ȓƙ551.ʾ#L;ʽɃŌ 8ɶʻ15ɶʹʼB5;ɁȇĐ�
immature 8.EɖĨǘ9ĵ�ɕEILʽɃŌ 8 ɶʻ15 ɶʹʼOɦɹ(K6
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immature8ǦÚ&.ɾÄ9:C BAPN-F�¢Ǟ(K.EĔĈÚ(K:5;8
��6μĥ%L.ʾGilman I:ċ÷6Ş0: ACA-OAÄİɾǦ�ƉʐȒɹ6
6F9]T`�ďĔ&.#6OɨB�K6ʽ%I8KʌƑʐʲȦ5Ǧ�HJĔ

ĈÚ(KïȩŖ�μ�IL.ʾ 
 
� #:xi{9��4 32: limitation�Ū"ILKʾ12Ǭ;ʽBAPN-F:
ȿǚĜǩǔŖ:.EɁ�ǉĿ�ǅĠ5�8�ǋ55K 1ʾ5Ǧ:ɖĨǘ��Ƅ&4

�K#6�IʽɁ�ǉĿ��Ƅ&4�KF:6ŭĥ%LK�ʽƓŅ9ʷĤʅȰ

ȯ¾ť�5Ɂ�ǉĿ��Ƅ&4�K:�;ƒǰ55K 2ʾ2Ǭ; Ɂ̔ȇĐ>:ȑ

țĜǩ8ew�^:ǻĿ; Elastica-Masson Ɯȸ5ƤÂ%L.¾ńŖƗ:ǕŚ
O¸ĜʮŐʉ�5ÈĠ&4�K:C55Kʾɹç:ċ÷5;ʽºǣƜȸ:šƺ

OǞ�4¾ńŖƗG collagen :ǕŚOɓ§&4�K 5,19�ʽƓǲǿ5;ºǣȑ

țĜǩ8Ǵɕ;8%L4�8� 3ʾ2Ǭ;ʽɖĨ%L.Ǧ�ǳɅ&ʽ Fȱ�Â
ɁOö&.¥�ěĆ&8�#655Kʾ 
 
� &�&ʽ%I9 impulse OďĔ%*.nT|gj_diS5ʽǦ�ǳɅ&.
­ �ɋĥ%L.ʾ½ ǩ9;ʽËɰ:ʷĤʅȞ: 1.75 ®95.K 4200 
mg/kg/week : BAPN-F O 2 ÄÐ5ť�&.6#MʽɃŌ 28 ƂǬ9ȀǍƲ�
&.ʾÌƤ5ƲāOǴɕ&.6#Mʽ Fȱ�ÂɁ:Šɉ9 N�4ðŌĔȭ

ÖȬ9ǦOC6Eʽ#:ǳɅ6μ�IL.ʾ#:Ȟ:źOďG&ɋĥ�Ƥɏ&

4�I5;8�6ȓɚ;Â*8��̒ ȑțʝģ damage 
̓̒ ƉʐȒɹ durationʼ

ˀʻÒǾ impulseʼ� ǦOɖĨ(K6�7 impulse hypothesis ;ʽÒǾ 
impulse �ǦOɖĨ�ďĔ�ǳɅ>6Ĩ 6�7�ɗ9B5Ǩĭ5�KïȩŖ
OǺE4�Kʾ 
 
� Ɠǲǿ5ǔɐ(?�;ʽBAPN-F >:đƋ�Ȱȯ¾ť�>:đƋ6�7 2ǋ
:đƋ5FʽġʵǩʷɁą:ɖĨ9ŝÓ��Ʋ�ǘʽȭÖȬǦ:ʷɖĨǘ9ŝ

Ó&.ǋ55K ,ʾ:8�5F i̔mpulse hypothesis9Ċ3�ȵƲʅ:ßʅO 2
ɵƂť�(K6�7šƺ5¢Ɇ&.Ȟ;ʽʌƑǜěïȩ55Jʽʷ�ÖȬǦ:

ɖĨǘOǵ&.ʾɖĨ%L.Ǧ�ƉʐȒɹ66F9ďĔ(K6�7ȓƙF�9

;ʯOɉ8�ǔŒ55KʾšŢ9�7Ǝģ�ɟ;ÂǙ*)ʽĝ¼�2Ȋ¨8š

Ƀ55K.Eʽxi{ÖǓ6&4:ƕ�Oǆ.&4�K6μ�IL.ʾ 
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� impulse hypothesis 9Ċ3�¢Ɇ%L.xi{O HOKUDAI model 

(Hokkaido university de novo aneurysm investigation model)6ó�!.ʾ#:

HOKUDAIxi{:ǔŒ; Ʋ̔�ǘ�� ɖ̔Ĩǘ�Ȍ 80%6ʷ ,̔: 20ʺ
9ĔĈǦ55K#69Ô�4ʽ%I9ɖĨ%L.Ǧ;ʌƑʐ:ʲȦ5HJĔĈ

Ú(KïȩŖOǺE4�K#655Kʾ 
 
�ȓɚ4 
�  
� impulse hypothesis 9ƺJHOKUDAI modelO¢Ɇ&. BʾAPN-F Ȱȯ¾ť�

5ȭÖȬǦ:ɖĨ9ŝÓ&ʽȰȯ¾ť�;šŢ�Ȋ¨55Jimpluse:əŻFĤ

Ɔ55K6�7ÉǋOƎ&4�K ȭʾÖȬǦ:ɖĨǘ�Ȍ80%6ʷ ,̔:20ʺ
;ĔĈǦ551.ʾʲȦƑʐ66F9]T`;ďĔOǵ(.Eʽ%I9ʌƑʐ

ʲȦ(K#65ʽǦ;HJĔĈÚ(KF:6μ�IL.ʾ 

 
��Ō:ĭƐ�ɘʭ4�  
 
� ɖĨ%L.ǦOºǣȑțĜǩƤɏ(Kʾ 

NF��ʽNOX1ʽNOX2ʽNOX4:ǨǙG ROSǝǜOɓ§ 
SIRT-1:ǨǙ 
MMP-2GMMP-9:ǨǙ 

 
� ɤƝʣęʮŐʉOǞ�4ņŚĜǩ9ɓ§(Kʾ 
 
� CilostazolG StatinʽEPA87:Ɂȇ¾ǫȏȧ9ħ&4«ɝ¢ǞOƎ(K 
ȿÍOť�&.Čñ9ʽǦ:ɖĨGǳɅǘ�Ť�K#6�5�K�Ƥɏ(Kʾ 
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� ƓġʵOɸɂ(K95.14ēĔ8KŢɃǩŷűOɢJB&.ÛƾɺĔĜ�

ĔĜʗÝĜǲǿǹȭǷȒĒǹ:ÿşǠȝęƧʽʌıǚʴƧ9ǀɛ&B(ʾ 
� Ô�B&4ʽÖǓOʲȦ&4ʨ�B&.ÛƾɺĔĜĔĜʗÝĜǲǿǹʕĮÖ

Ǔġʵƀɑ:_dgq:ǪƧʽʕĮÖǓġʵƀɑ�Ÿ¬ĳ�981.ʜ9ʲȦ

ĢOŮ¦ʨ�B&.ÛƾɺĔĜRTcj�rȘña}d�:_dgq:ǪƧ9

Fʽǀɛ&B(ʾ 
 
� ƌŌ98JB(� 3̔ĺʐ:ǲǿOɳ'4ƼǨ8ɜɚ9���ñ�ʨ� Ȑ̔Ę

ɼÅ8ÕɍOɢ1.ȭǷȒĒǹ:·ǜɻ9F£*4řɛ:ŘOɄ&B(ʾ 
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