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ȯӅմķ՜˨ˤ  
 

ŷ � è ���%� Ůų´þƞǇ´\ǂÁ[BRSV�

 
� �����gсֶǨ DOHaD Нлķ�ƶƕ��v��|u®{�w��v¤�hĿ

ϯ ̍ȵŪϬ֬ǯнőŜƤЃЯȯը֭{ĐȻ�°�сִǨgτ̻ ЭѾŪϬ֬ǯнŜʄĀ

͓֗Нлˍ֭{Đš�°�сֵǨ�Ѭ~gсֶǨ DOHaD НлķȯӅմķ³˜ʑ��

�v��|¤��h 
� ĨǨ�ȯӅմķ�Đ³��¬w��¯zɺĝķ©сֶǨȯӅմķȸӄȤǗķ�ӵ

Ӱv��¤��h��¬w�čg̞ɸЮ�Éý¿íāú��ǯհ DOHaD ȯӅķӵ�

ķȁ�gƶƕ��ȤǗzgDOHaD �vwոӗ�ϸв³�¤�¤�̑ր�Ƽ�Ů°�

¨w�§��gmНлˆ͉{ǯ·�ƹ̜�°¯¨��u¯��ngәv˸x°�m¨�

�žƽʧǉ³ʸӴ�¯ʦӐ{u¯����vzng���m��žƽ���oŪƈƤЃp

{Իʑ���vzn��ϑvӵӰ{Ĥ²�°¤��h�°³Ƽ�gсֶǨȯӅմķ³mґ

ŭ̷�ƋƮ�Ǽ�~ŪƈƤЃn�Ֆˏ��gmҤɽĀ͓֗Ā»äÊºÝÖ·ÂË�нȁ

zgmґŭ̷©ɻɎ̷�ϫȇ�¬��Ϭ��Ͻʲ�γ֬ ƋƮ ³֭��¬w�ӑv��g

̷̗z�ΕЃ�Ѹ��v�¯zn��v�gӵӰ��v��~ȁ��¯���ҧ�¤

��h 
� ¤�Ӫ�ū͓����gŪƈƤЃ�ǈв�Ϭ¥�ӕ�gŪпƤЃ˩ҨӻǪϪĝ՜֬̕

̻ƤȯķѰķķֈĀŨĥՅȒȯѰ՜֭�Ġ̾ ӋȕŪϬ�g̞ɸ�Éý¿íāú�Ċϵ

ķӵ��Ӳκ�հ�ŪƈƤЃ�ՎӐʭ�әƸ�°�v�gұǯÇÈýçØýȒȯ̉˯

֬Ċϵ DOHaD ķӵķ՜ �֭ Mark Hanson ŪϬ�g�Ӳκv���¯����®¤�

�h 
� Ă̑�ˆ͉³ƤЃ�էȷ�¯�gƤȯНл҅���Нлķ��¯��¨Ưʶ��y®

¤�h՜̷Љ�ӓՏ�н��ґϬ̷ϫȇ�Ϭʛ�Ŝʄʖց³҄x�v~�§��gƤȯ

İȏ��¤�¤�ȯӅſՏgŇx�gЅϬȯgҾȯgͤ͑ȯg͓֗ȯgϼȯgԟȯ��

�Ϫї�Нл҅�ƕxg̉ҎȯġΕĀѤάȯ��ɵɼvНл҅�ƶϴ{ĈƿͲ�ʫ�

�y®¤�h��¬w�čgԟȯſՏ�ĕɤȒȯ�ʛҿ Ԁ̍ŪϬ¬®gНлå·āú

Ù��°�v¯ĕɤ�Ϙȁ¬®ϗҊ³�˷ŉ�ϱ�ž³v��|¤��h̻ ȯӅմķ�

ȑ�՟š�°¯˃ӕķ��g��yҊ³¡�{géÖøý�Ұˎ�Нл҅{g

DOHaD Нл�Ɋ͂³ө®ǅvg¬®˃ӕ³Χ§�v����g�҄x�v¯ͳс�

�h 
� ̱ʛ�gķȁ�δŠ³ӄ��v��v�ȯӅմķƐķ՜�б ŜĂՂŪϬy¬�ǯн

ˆҎƤЃНлÍýÑā�աŎ�̑i���ȁ³yŗ®��ʠФϱ�Ć�¤�h 
 

2014.7.25 
ɛ͠ȒȯȒȯը 
đőϯ� Ŝȕ 
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՟šͧӐ  
 
 
 
 

 
 
 

Öāî DOHaD Нл�ͳĊĮ �ĸԸ 

ķ̷ 2014 ɸ 7 ̲ 25 ֬̕Ǳ֭~� 26 ֭֬̕̕ 

ķȁ ǯнˆҎƤЃНлÍýÑā֬̓ĥՅĊϯӷƣȒҽ 2-10-1֭ 

ȷǗ 200 ǈ 

ĝƌƶƕІ ƶƕІ̷ՠ 2014 ɸ 3 ̲ 17 ̕t6 ̲ 14 ̕ 

íËÑāЅӇ κƝմ̷ՠ 2014 ɸ 3 ̲ 17 ̕tָ̲ 23 ̕ 

ƶƕІԁ Ăҫ֬տķǗֳֳֳֶֽ֭Ŷ�

Ăҫ֬ķǗ֭�Ұˎ֬ȯՄϬĀȒȯըϬĀíËÙÂֳֳֳֵֽ֭Ŷ�

˃ӕķԁֽĂҫ֬ćӝİȏֳֳֳֶֽ֭Ŷ�

� � � Ұˎ֬ȯՄϬĀȒȯըϬĀíËÙÂֳֳֳִֽ֭Ŷ�

ĊӤĦ Ȓķ՜ֽđőϯŜȕ֬ɛ͠ȒȯȒȯըϫȇԽĸƤȯӲʃ֭ 
ƐȒķ՜ֽͯͅ� Ƚֈȕ� � ̟ǔȒȯƤȯՄɍŭЯȯӲʃ 
� � � � � б� ŜĂՂ� � � ǯнˆҎƤЃНлÍýÑāНлˍ� ǐϭ̷ϾʺНлՄ 

ȸӄȤǗ ͯͅ� Ƚֈȕ� � ̟ǔȒȯƤȯՄɍŭЯȯӲʃ 
ĵ̓� ȵ̣� � � Π̈́ƤЯȒȯեɘϾըǐϭȫÍýÑā�  
ȱϯɣ� ο� � � ηԃƤЯȒȯӗƍȯӲʃ 
ƕҿ� đŴ      ̓ĥȒȯѰˣçüÊºÂØͰͩ 
đőϯŜȕ� � � ɛ͠ȒȯȒȯըϫȇԽĸƤȯӲʃ 
ǅϯ� ̈ɏ      վɜГнȒȯǕ͓֗ЯȯՄ͓֗ϬǓЯȯЯ 
Ŀϯ� ̍ȵ      ǯнőŜƤЃЯȯըϬΥŜʄНлՄ 
̼ɛ� ծ� � � � ̓ơȒȯƤȯՄϭȩĦЯȯ̉ȹ 
Փ̸� ǟĞ      ̓ΣȒȯƤȯՄɍŭЯȯӲʃ 
čՏ� ̳Ė� � � ̟ǔȒȯƤȯՄɍŭЯȯӲʃ 
ӏՃ� Эǔ� � � ̓ơȒȯƤȯՄϭȩĦЯȯ̉ȹ 
Տƴ� ʰȫ� � � ǯнϫȇНлˍϫȇŜʄНлÍýÑā 
б� ŜĂՂ� � � ǯнˆҎƤЃНлÍýÑāНлˍǐϭ̷ϾʺНлՄ 
Ьɜ� ЭҨ� � � ̗иϯȒȯѰǅНлͰͩ 
̶̲� ǔͮ� � � ɛ͠ȒȯϬǓϫȇȯՄǴǺϙȯЯ 
Ű̸� ʻȔՂ    ̓ĥȒȯȒȯըԟȯϬǓЯȯНлЯʨϮƛϙЯȯɉ̆ 
Ⱥ̻� ʰȵ      ǯнʢϫǦƤЃНлÍýÑāěգƤȯĀϼȯʵȀՄ 

ĝƜɔ s409-3898 ɛ͠ГčȖɬćΔ̓ 1110 ϹǴ 
ɛ͠ȒȯƤȯՄ� ϫȇԽĸƤȯӲʃ 
֬ĝƜɔĮӇֽɷρȮ֭͊ 
Tel: 055-273-9557   Fax: 055-273-9561 
Mail to: environ-med@yamanashi.ac.jp 
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ķȁ�͜ŵ  
1. ǯнˆҎƤЃНлÍýÑā 

qàËr 
ˆҎƤЃНлÍýÑāƌgˆҎƤЃНлÍýÑāàËśćԕ 
ɍϯʬѲ� ˆǹȯǰƌ֞¬®� ɍϯʬàËg̓ʬàË�љ 10 ſ 
֬έӷ֞gϮԃ֞gтiƔ̃ԕˍgՅнȒȯ֞ơƽgʍɫǣͥˍӄ֭ 
̓ʬϯǰՅɬѲ� Ϯԃ֞¬®� àË�љ 15 ſ 
֬ˆǹȯǰƌ֞ӄ|֭ 
̓ʬϯǰՅɬѲ� ĞȫϤɣ֞¬®� àË�љ 25 ſ 
֬ˆҎƤЃНлÍýÑāgѾӅ֚ӄ֭ 
έӷ֞¬®� àË�љ 40 ſ 
֬ɍϯʬàË� ˆǹȯǰƌ֞ӏƽgӮɭ֞ƫƽӄ֭ 
֬̓ʬàË� � ˆǹȯǰƌ֞ӏƽӄ֭ 
]ӥѠ��|¤���gǄХ�yǞvǅ²�ć�vh 
qÑÂÉāĀʝr 
ɍϯʬѲ� ˆǹȯǰƌ֞ƫƽ¬®� ÑÂÉā� 5 ſ 
ɍϯʬѲ� ЧɯÿӷȒҽ֞¬®� ʝ 15 ſ 
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2. ȯӅմķķȁ 
ȯӅմķ�ˆҎƤЃÍýÑāŵӲǿ��ӄv¤�h 
25 ̕g26 ̕ċ̕Ų�ͶրϢա¬®yŮ®~��vh 
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3. Ͼըŵ͜ŵǭ 
ͶրŮ®ƽ¬®ɧˎ�Ա¥ƼĬ��ƼĬ³ά¤��~��vh 

ȯķ̷ՠč�ÝāðçûāØ˷У³y֎v�¤�h 
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ԵǣĆ��ԯѦ  
1. ƼĬ 

7 ̲ 25 ֬̕Ց֭� 9 ̢t 

7 ̲ 26 ֬̕Ǳ֭� 9 ̢t 

2.  ɺĝķ�  
ɺĝķ�ֺ̲ 26 ֬̕2 ̕Ў֭� 8ֽ30-9ֽ30 ��hӲǿ��ƅ͡�Нлˍ 2F Нлˍʨ

˴ȹ 2-22 ȹ��®¤�hɺĝ�ŪϬ��ƅԫ�ԯѦv��¤�h 

̡  .3  

ȯķ̷ՠč 12 ̢ 30 ſ¬®øýÓöýÍïÚā³՟šҧ�¤�hyʇʑgyҳ{˷ŉ�°

¤�h̠տ�ƶƕ~�vh 

¤�g֚ŵ�ûËØøýgȌʀ{��v¤�h�ƆϮ~��vh 

� � 12F ûËØøým���nɷ̕  15ֽ00ך18ֽ00gǱ̬̕ 11ֽ00ך10ֽ00

     B1F éā¾ùām�w�«|áýnɷ̕ 18ֽ00gǱ̬ך7ֽ30  15ֽ00ך10ֽ00

     B1F ȌʀmÓúÙûýÌÉöÔçnɷ̕ 21ֽ00gǱ̕Ъ̕ך7ֽ00 �20ֽ00ך8ֽ00  
4   ӝʩ̂ʖ 

7 ̲ 25 ֬̕1 ̕Ў֭12 ̢¬®ӝʩ̂ʖ³jjƌ��ӄv¤�h�ƶմ~��vh 

5.  ˃ӕķ 
ֽ̢̕7 ̲ 25 ֬̕Ց֭19 ̢ 15 ſt 

ȁˍֽ12 կm���n 

ĕɤȒȯ�ʛҿŪϬ��Ȟʸ�üāËØãāå{˷ŉ�°¤�hЊͪȜ���ƶƕ~��

vhķԁ�Ăҫ 3000 ŶgȯϬī 1000 Ŷ��hʑ̕ƼĬ��v¤�h 

6. ��ī 
(1) ֚ŵ�Ыύ��h 

(2) ķȁŵ�˽ɱպӤ��Ժʾć�vh 

(3) ķȁŵ�ÂüāÂ���v¤�´hǄҥԀՎǕ�шϪ³y֎vv��¤�h 

7. ƆЌАƹ 
̻Нлķ��Ӳκ³ӄw�u�®ƆЌАƹ֬COI֭�՟У³˷ǝ��y®¤�h 

Ëø¸ÙЅӇ�ȁǅ��ƪƔy֎vv��¤�h 

 

 

�

�

�

�
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՟š̕е�
�

Ìįǘ� ĵ �	 įǔǀǕ�

�

�ך���� � ƼĬ՟ȣ�

�

�������ȯӅմķ՜uv��������������đőϯŜȕ֬ɛ͠Ȓȯ֭�����ך����

�

�����t����������ǼӮӲκ� � �

�������������������������»äÊºÝÖ·ÂË�  0�, z¥� �(!6� ̱Ԥ�Աɗ��

� � � � � � � � � � � � � � � � � � � � � � ���Ьɜ� ЭҨ̗֬иϯȒȯ֭�

�

�^ҎӲκ̉����������ך����� �

�������������������������\ŪƈƤЃ[�ͧӐ�աԯ�¯Đ�̒цƛǉт� � !!
! � � � � � � � � � � � � !
� � � � � � � � � � � � � � � � � ! ! ! ! ! ! ! ! ! ! ! ! ! ԡ� Еƭ֬֬ Ϝ֭Яȯ˒Ӆ˩ҨͰ֭ͩ!
!
�����t������ � �ϚƅӲκ^� �

���������������������������ƤЃ�̹͂� �(!6� Нл �̷ʙ� � �

�����������������������������������������������Ġ̾� Ӌȕ֬�ű�ŪпƤЃ˩ҨӻǪ֭�

����t����� ���ӝʩŹЕ�

�

�

��+#�����øýÓöýÍïÚā֬Ųšֽ�����ך��� åµāîХ֭�

� � � � � � ��� � � � �6GAN�A>;:�:CK>GDCB:CI6A�9:I:GB>C6CIH�D;�6AA:G<>8�9>H:6H:���

� � ��� � � � � ��I=:�7>D9>K:GH>IN�=NEDI=:H>H�6C9�I=:�B>8GD7>DB:� ��

���������������������������������������+J7N�)6L6C@6G�̻̕ƤЯȒȯ�� � � � � � � � � � � � � � � � � � � � � � �

�������������������������������������������������������������������

�����t����������ϚƅӲκ_��

��������������������(!6���B::I>C<�I=:�<AD76A�8=6AA:C<:�D;�CDC�8DBBJC>867A:�9>H:6H:�

� � � � � � � � � � � � � � � � � �������������&6G@�!6CHDC��ұǯ�,DJI=6BEIDCȒȯ��

�

�����t������ ̉ҎӲκ_� �

�����������������������ĮӳʭҚңϾ�»äÊºÝÖ·ÔÂË��

� � � � � � � � � � � � � � � � � � � � � � � �ĵҿ� Ӌ֬ʿʨȒȯ֭��

���

������ך����� ���Ķˀ�

�

������ך����� ���ŧЭκԆƽκ� � � � � � � � éÚā҇ȫ֬̓ĥȒȯ֭�

� � � � � � � � � � � � � � � � � � � � � � � �ȒđőΫѾ֬ǯнőŜƤЃЯȯը֭�

�

������ך����� ���Ķˀ�

�

�����t������ íËÑāЅӇ֬Ș̋Ϲǂ֭�

�����t������ íËÑāЅӇ֬Ş̋Ϲǂ֭�

�

�����t������ íËÑā˖Щ�

�

ך���������� � �˃ӕķ֬ǯнˆҎƤЃНлÍýÑā� կǿm���n֭ �
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� įŪǘ� ĵ �
 įǔìǕ�

�

�����ך���� ɺĝķ� � � �

�

�ך���� � ƼĬ՟ȣ�

�

������ȯӅմķ՜Ӳκ�����ך����� � �°z� �(!6� Нлt»äÅÞð�ӑǴzt� �

� � � � � � � � � � � � � � � � � � � � ���đőϯŜȕ֬ɛ͠Ȓȯ֭�

�

�����t����� ���ÉýíÊ¹ð^��

��������������������ŪƈƤЃ³ӑ˭x�»äÊºÝÖ·ÂË�Ǽ�~ �(!6� Нл�

�

��������ִ� ґЍ�y�¯ϫȇ»äÅÞðȍƠ���ƤЃΞϮ� �

�������������������������������������б�ŜĂՂ֬֬ Ϝ֭ǯнˆҎƤЃНлÍýÑā֭�

�

��������ֵ� ґŭ̷ËØûË�»äÊºÝÖ·ÂËȍƠ� �

� ���� � � � � � � ��� � � �����������ɷρȮ͊֬ɛ͠Ȓȯ֭�

���

��������ֶ� ˯Ę̷�»äÅÞðȍƠ���ƤȯʨϮ�ƿҔʭ� � �

������������������ � � � � �����������ɍɣńȵ֬̓ĥƤЯЯȒȯ֭�

����������������������������

�

�������ך��� ���øýÓöýÍïÚā�֬ŲšֽËÖðÍúХ֭�

� � � � � � � � � � � � ǐϬ̷�ϫȇǩȫ�¬¯ҙձȼ�ŷϬƿҔzׂ 

� � � � � � � � � � � � � � � � � � � �     ΫΉͶͮ֬ǽϤГнɍŭƤЃÍýÑā֭ 

�

�

�����t����������ÉýíÊ¹ð_���ŪƈƤЃ³¥�x�͓֗ȯſՏ� �(!6�  �ƻ®ѣ¥�

�

��������ִ� �(!6��y�¯ÑýáÂԈ͓֗� �

� � � � � � � � � � � � � � ����������ƕҿđŴ֬̓ĥȒȯ֭�

�

��������ֵ� �(!6� �Ӗωz҄x¯Ęŭ͓֗� �

� � � � � � � � � � � � � � ����������̸Þŵ� Ő֬֬ ֭͗̚Ε�ͰҔЯȯНлˍ֭�

�

��������ֶ� �(!6� �¶ïÞՋНл�ʨϮ� � � �

� � � � � � � � � � � � � � ����������ǵŵ� ʻ֬Ǒ�ў֭֬͗¸ÞéāÉöýНлˍ֭�

�� �

��������ַ� ϬΞ҂ʽϾà¸½îā¾ā³ΞϮ���(!6�è�ŪƈƤЃ���

� � � � � � � � � � � � � � ����������ǅϯ̈ɏ֬վɜГнȒȯ֭�

�

������ך����� � Ѱķ�

� � � � � � � � ŧЭκԆ�ŧЭíËÑāԆ�ЅӇ�Ӈʕϛ˯ĉ�

� � � � ՞ķʈ�

�

�
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3rd Annual Meeting of the Japan Society for DOHaD 
 

2014.7.25 (Friday) (1st day) 
9:00 Registration 
 
9:55 Opening remarks (Takeo Kubota, University of Yamanashi) 
 
10:00  Keynote lecture: Understanding of DOHaD based on epigenetics and GWAS 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  (Hideoki Fukuoka, Waseda 
University) 

10:30 Educational lecture 1: Political background for “Preemptive Medicine” in Japan 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  (Masahiro Tsuji, 

JST) 
11:00 Plenary lecture 1: Future medicine and expectation of DOHaD  

(Hiroo Imura, The Foundation for Biomedical Research and Innovation) 
 

12:00 Commemorative photograph (get together) 
 
12:30 Luncheon seminar 1 (sponsored by JCR Pharmaceuticals Co.,Ltd.):  

� � � Early life environmental determinants of allergic disease: the biodiversity hypothesis and the 
microbiome (Ruby Pawankar, Nihon Medical University) 

13:30 (Break) 
 
14:00 Plenary lecture 2: DOHaD: meeting the global challenge of non-communicable disease  

(Mark Hanson, Southampton University, UK) 
15:00 Educational lecture 2: Metabolic kidney disease and DOHaD  

� � � � � � � � � � � � � � � � � � � � � � (Yutaka Ito, Keio University)  
15:30 (Break) 
 
15:45 Selected platform presentation by young investigators (3 presentations) 
 
16:15 (Break) 
 
16:45 Poster presentation֬Odd number֭ 
 
17:45 Poster presentation֬Even number֭ 
 
18:45 Poster voting 
 
19:00-21:00 Party֬12F Restaurant “Tsubasa” in National� Center� for� Child� Health� and� Development֭ 
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2014.7.26 (Saturday) (2nd day) 
9:00 Registration 
 
10:00 Presidential lecture: Future study in DOHaD ~from the epigenomic point of view~  

(Takeo Kubota, University of Yamanashi) 
10:30 Symposium 1: DOHaD studies based on epigenetic for preemptive medicine 

1) Environment-induced epigenomic changes and their clinical implication  
(Ken-ichiro Hata, National� Center� for� Child� Health� and� Development) 

       2) Prenatal stress and epigenomic changes  
(Takae Hirasawa, University of Yamanashi)  

   3) Epigenomic changes during lactation and their clinical implication  
(Yoshihiro Ogawa, Tokyo Medical and Dental University) 

12:15 (Break) 
 
12:30 Luncheon seminar 2 (sponsored by StemCell Institute Inc.):  
        Can the brain disorder induced by environmental factors during fetal period restored? 
� � � � � � � � � � � � � � � � � � � � � � � � � (Masaki Shimizu, Saitama Children’s Medical 

Center) 
13:00 (Break) 
 
14:00 Symposium 2: DOHaD studies based on nutritional science for preemptive medicine  

1) Protein nutrition and DOHaD 
 (Hisanori Kato, The University of Tokyo) 

2) Nutrition during infancy and DOHaD 
 (Shun Kinouchi, Meiji Corp., Ltd.)  

3) Implication of amino acid studiers for DOHaD 
 (Makoto Bannai, Ajinomoto Co., Inc.) 

4) Preemptive medicine in DOHaD utilizing non-communicable disease biomarkers 
֬Goda Toshinao, University of Shizuoka֭ 

 
16:00 DOHaD member meeting (including a ceremony of awarding an honor of presentation and poster) 
 
16:30 Concluding remarks  
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � (Takeo Kubota, University of Yamanashi) 
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Ӳκ҅ ��͜ŵ  
�� çüÊºÂÑā�gĂҫЉ� ��,J7�� äý֬ïÛ֭пȫ��h&�� © 0>C9DLH îÉý�ïÛ

×·Ëçû¸íāØg!�&" т�̑�gȍ˸¶ÒçÑā�˥ƶ³y֎vҧ�¤�h�

� Ëø¸Ù�ĝƌÓºÔÂ�gķȁ�çüÊºÂÑā�gĶ¥̢ՠт�СӦ��v��~ʒ�

�®¤�h)� ˜ʑ�yϱ�Ĭ�~��vh�

�� Ӳκ�gǄҥ�áÏÆý�y֎vv��¤�hÉýíÊ¹ðκ҅gκԆƽκ҅�gȊĆ�

)� � .,� ³˪Ů�Ć̃Ń³y֎vҧ�¤�h֬ĝƌ�yϱ�žć�v֭�

�� ȊĆ�� 0>C9DLH�)� ³δŠv��¤�h(;;>8:���� ��®¤�h˜ʑ҅{åµ¸úÆä

āт�ˎĸv¤�{gËø¸Ù�̃Ń��̻Ħ�y֎vv��¤�h�

�� �Ĉ̚�ω�ĝƜɔ�yɋ�ć�vh�

�

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 



12  

íËÑāЅӇ҅ ��͜ŵ  
�� íËÑāìāÙ�Ȓ|��ɵ Ѵי�� �� ÍýÓ��hыǬŵ�ƺ¤¯ͪ���~��vh

ԂĬ�Ϯ�ϴ�«w�ƼĬ��Ϯʸ��v¤�h�

� íËÑā�ֺ̲ � ֬̕Ց֭� � ̢z˶Уž͂¤�hŧЭíËÑāԆ�˖Щ{u®¤��

�ķȁ�ƇЖ�°�ԭ©z�˶У��~��vh�

�� íËÑā�˶Уȁˍ�Ӳκķȁʛ̑� +DDB����� ��®¤�hƼĬ�Ǆ˶Уȁˍ³�͜ŵ

�¤�háÝúɧĆ�κϹǂ{u®¤���gСӦ�ĆԂĬ�³y֎v�¤�h�

�� íËÑāЅӇ�̢ՠ�ֺ̲ � ֬̕Ց֭�� ̢ �� ſz��®¤�h�

íËÑāЅӇ֬Ș̋Ϲǂ֭�����t������

íËÑāЅӇ֬Ş̋Ϲǂ֭�����t������

�� íËÑā˖Щ���̢��ſz��̢��ſ¤�����y®¤�h̟ Щщ��˖Щ~��vh�

�� ŧЭκԆ�̑� � ̲ � ֬̕Ց֭�� ̢ �� ſzŧЭκԆƽκ³ӄv¤�hִĦ �� ſ�

ƽκЅӇ³ӄ��~��vhɏg�ԈǞ�íËÑāÍÔÉöý�y֎vv��¤�h�

�� ŧЭκԆ�ŧЭíËÑāԆ�ЅӇĀӇʕ�ֺ̲ � ֬̕Ǳ֭�՞ķʈ�ӄv¤�h�

�� íËÑā�κ҅{Ӿĳ³˥�� � ̲ � ֬̕Ǳ֭� �� ̢¤��́Ƶ��~��vh֬ ԂĬ�

�¤¤�íËÑā�ĝƜɔ�Žſ���ւ|¤�h֭�

�
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íËÑā¸ý×ÔÂË  
 
)������Ƞȩ�˿ƻ͓֗{ȫ�¨�ҙ�ѓШ�Ƹ£�ʖց��

���������Юͷ� ҀΕ�ǯнʢϫǦϾНлÍýÑāНлˍĀϬƠȯՄ��

�

)�����ҕҍһкաԯԽĸȫ�»äÊºÝÖ·ÔÂ�˕ƈ�Ǽ�~ҕҍһк�˕ƈ�ͤӡ�

���������ĠĆ� ˞ǖ�ɛ͠ȒȯȒȯըĀƤȯɦȯѰǅ̉ҎՄĀϬǓɦȯɉ̆��

�

)������Л̷ՠ�֤ÃúÆāËƊς{âØƬϩͪ -!)�� Ѡғ�χϿաԯԽĸȫ�ЅϨ�Ƹ£�ʖց�

���������ĨĠ� ƦӋ�վɜГнȒȯȒȯըĀҾϬǓЯȯɉ̆��

�

)������КЉձȼŭ�Ȉƕ�žϬ̢ŀՎ���ɸ֩��աԯ� �

���������ɜ̻� ʳǃ�ǯнőŜƤЃЯȯը��

�

)������ȳȷǇļŀֽ��'�%�ØùçØåµý³Ϯv� >C�K>KD ØûāÇāȸ֠Ι�Сн�

���������ĿՏ� ū͊�ηԃГȒĀϬΞ͓֗��

�
)������ĸѩЉ̻̕{ӕ³ĩ��ȫŉ�Ŝʄϛʺ�ĉx¯ʖց�

���������Յь� �̓ơȒȯȒȯըĀԟȯНлЯ��

�

)������žϬʛ̷̗�ŀՎȈƕ{ҡΤƠшêçÓÙëúòýϭϬ�ĉx¯ʖց�

� � � � Xî¹Ë³Ϯv�ͤӛ�

���������̿�ΐ̍�ąՎȒȯȒȯըĀƤȯїНлЯĀϬͿϾʺϬϪȯӲʃ��

�

)������î¹Ë�Ħɦ֔Ҏ�¬¯ʵƛȍƠ�ա�¯Нл�

���������ƴ֝�̚ȫ�֧ɭȒȯĀϬǓכϫȇЯȯՄĀΣΝў̽ͰҔӗ͆Нлȹ��

�

)������ӓɽćՄ�y�¯¸ýËùý˙˗ʭ{ҋң��єĮӳ³ȍƠ���

� � � � ֤ӂє³ʊ|Ԍ��Ͱͩ�ӗ͆�

���������Χӑ� Ըʌ�֒ȃϾըĀϭȩĦЯ��

�

)������žϬŭĽŀՎò×ú�y�¯gźʢϫʒʺ�ȍȾ�

���������̳֝� ƚĂՂ�Ϗ̻ȒȯĀʢϫǦŵЯ��

�

�¯҂ʽ�ǴǺɨ{ĘčgҕҍՋǋՐ�ʖց³ĉx������(

���������ɛǹ� ղĂՂ�օȓǿȒȯȒȯըĀçüà¸½Ö·ÂËНлӲʃ��

�

)�����î¹Ëò×ú³Ϯv� �(!6� ͤӡї�СнֽĪ�ӄƛӇϨǸgԽĸȫЅϨg�

���������ÅÞðñÓúƠ�ա�¯ѮѽЉӗ͆�

����������ƾυ�·Ϭ�ϪН �+� ̻̕î¹ËÂùÛÔÂ��

�

)������ȠȦč�ӕ�ĝÃø¸ÍïÔÂĀ¸ý×ÔÂË֬ "֭y¬�Ãø¸ÍïÔÂĀüāÙ֬ %֭��

���������ɻɎ̷�ȫ�¨�ŀѣˆ��աԯֽ,DJI=6BEIDC�0DB:CZH�,JGK:N�

������������Ȓđő� űѾ�ǯнőŜƤЃЯȯը��&+��%>;:8DJGH:��E>9:B>DAD<N�.C>I��.C>K:GH>IN�D;�,DJI=6BEIDC��.$��
�

)������éØÚð�y�¯ǐϭ̷Ò¸½ÀÉý̫ռ� � ͺ̢ҙШѤЅԸ�ĉx¯ʖց�

����������ɍΓ� ĥȫ�ɂɛȒȯƤҾȯȒȯըĀÉËÖðʵƛЯȯ��

�

)������ǯհ΅ԛ³ЎЉ��� �(!6� �ա�¯ӦӴ��v��ԈǞЩ�Ńˆ�

����������ɍɛϯ� ͶĦ�ҿȝȫȒȯĀĦՠϬΞȯНлЯĀϙ͓֗ȯɉ̆��

�

�
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)������Īî¹Ë�y�¯ґŭ̷ךĘŭ̷�×·āÎú˰¿Ëϰ͂ĞͳϬˆ̳Ͱ»¶üÐṷ́ռ� �

� � � � {ǤӔ�Ǽ�v�мՠȯ҂ҔƔ�Ƹ£�ʖց��

�����������->C�->C�0>C�,=L:�ǯнϫȇНлˍĀϫȇŜʄНлÍýÑā��

�

)������շĘ̷�Ľ͓֗�¬¯ɍҝєԈΤƠǌƺաԯԽĸȫ�ĝ�ɇ�¯ʨхʭ�ȍƠ�

�����������ҿĠ� Ԁȫ�վɜГнȒȯȒȯըĀҾϬǓЯȯѰǅȯʁĀǕ͓֗Яȯɉ̆��

�

)������տȠ̢ׄy¬�ȠȦč�ŀՎȈƕՐ�žϬŀՎ�ա�¯ͤӛ�

����������Ŀҿ� ղĂ�ϭЯȩĦЯҩžʏĀĿҿϾը��

�

)������ґϬƃ̷͓֗ȍƠ{ʊ|Ԍ��î¹ËˆŀңǦԽĸȫЅϨáÑāý�̷̗ȍƛ�

����������Ŀҿ� ˁȫ�̓ĥƤЯЯȒȯĀոΕϽʲНлˍ��

�

)�����ґՠ %"����-!�%"� ÉÃÚúùûā�¬¯ >CHJA>C�A>@:�<GDLI=�;68IDG ³�

�������ĩ��ШѤɺֲƌ֟Ѡғ�ȈͿŃϮ�

����������ɠϯ� �±|�ՑΓƤЯȒȯĀƤȯՄĀӗƍȯ��

�

)�����ȠȦƃ̷ !7��8 Řy¬�мҞ̢ӂєŘ�ȠȦєɓϾЅϿ��աԯ�ͤӛ�֬-0��,IJ9N֭�

          ӷŵ  Νȫ(ɛ͠ȯըȒȯĀŜʄ͓֗ȯՄ) 
 
)�    ǐϭ̷Ò¸½ÀÉý̭ռ�¬¯ˆϐʛ�ШѤŵſΘËØûËʨхͰҔϺɴ  
          éÚā� ҇ȫ(̓ĥȒȯȒȯըĀƤȯїНлЯĀŜʄϫȇƤɦȯՄ՝) 
 
)�����̓ơñ×·¾úĀñ¿àýÂĝͥ� ąĊĮÆëāØӮ͑�Աˬ��v��

����������Ў̢� ʋħ�̓ơȒȯĀ̓ơñ×·¾úĀñ¿àýÂͰͩ��

�

)�����Ęɻŭ̷�ŀՎȈƕ�ȯо̷�¸ýËùý˙˗ʭ��աŎ�ա�¯їѩЉĀ˳џЉӗ͆�

����������ɬɣ� Ǝ�ϠƪƤЯȒȯĀɍŭЯ��

�

)�����ȠȦč¸éýØ�ĊĮՠѫˑ��v��ͤӛ�єĮӳϺɴ��v���

����������Ŀҿ� ʧѹ�ǯнˆҎƤЃНлÍýÑāĀǐϭ̷ĀʭӠЃÍýÑā��

�

)�����»ÆÓúӮ͑ĀȺǹõÛÔØÍýÑā�y�¯Ƞȩ�ƤҾǕņϮϛΖ�Ӣŋ� �

�������XȺǹõÛÔØÍýÑāҾƏӥѠӮ͑¬®X�

����������ӏՃ� Эǔ�̓ơȒȯȒȯըĀƤȯїНлЯĀϫȇԽĸƤȯѰǅНлÍýÑā��

������

)�����̻Հŀ�ãÑïý � ũԏϛΖ�ɻŭ̷¤��ŭ �ʖց�

����������ɛ̻� ̨ȫ�ǯнˆҎƤЃНлÍýÑāĀŵſΘĮӳЯ��

�

)�����̐Ӓӄƛӗ͆ÉËÖð�¬¯î¹ËմǪ֔Ҏϫȇć�y�¯ī҅��աŎʒˆ�ӗ͆�

�����������ȱΕϯ� ǔń�̓ĥȒȯȒȯըĀƤȯїНлЯĀŜʄϫȇƤɦȯՄ՝��

�

)�����1 ͏ҭŀĈΞʭƠͰͩ³˦ͫ���ҙШѤї Ƹ£�éýÐ465äûýґĪ̷̭ռ��

� � � ��ʖցӗ͆�

�����������Ϗ̻� ծĒ�ȚҁȒȯĀҾȯՄ��

�

)������ϓ�žϬŀՎ�ȫŉ�žϬŀՎ�Аա��v��

�����������ϯɑć� ʪȫ�̓ĥƤЯЯȒȯĀϬͿͰҔƪաȯ��

 
)���    ӂč )�� σʂ�ĝӮ͑֬��*֭�աԯʭ��v��

���������Ȓр� Ͷ͊�ƦҹȒȯĀěգƤȯÍýÑā��

 
�
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�

)�����̻̓̕Ȓջφ�y�¯φȼ̢�ґŵϫȇ{ͳĊĮ�Խ�Ӑǩ�

���������ǆϯ� йΚ�ǯнőŜƤЃЯȯըĀϬΥŜʄНлՄ��

�

)������ȠȦî¹Ë�y�¯ҹՋԶƑ{̐Ϭŭ�Ƹ£�ʖց�

���������Ց֤� ̳Ս�ՉԟȯǰȒȯĀԟϫȇȯѿĀ�Ŝʄȯ֏ĀшϪ͓֗ȋÆāË��

�

)������Ƞȩ�ȠȦ̷ŀՎȈƕՐ�ґЍ»äÅÞðȍƠ�

���������Δǅ� ̩ȫ�ǯнˆҎƤЃНлÍýÑāНлˍĀǐϭ̷ϾʺНлՄ��

�

)������ûÍçØ×āÑ�Ǽ�~ȠȦč�ƤҾǕņϮ�ŭ�ŪȓȘʒ��աԯ�ա�¯ͤӛ�

����������ɍƴ� ˞�̓ơȒȯĀ̓ơñ×·¾úĀñ¿àýÂͰͩĀěգƤȯĀϼȯՄ՝��

�

)������ȠȦč¸éýØ�ĊĮՠѫˑ��v��ͤӛ��ȠȦ֤ӂǲϿŖѿ��v���

����������ąˊ� ֧ȫ�ǯнˆҎƤЃНлÍýÑāĀǐϭ̷ĀʭӠЃÍýÑā��

�

)�������ŀŬϼΞʭƠ�ȒҙЋԈʒˆ�ť~ґՠ %"�
��-!
%"� ÉÃÚúùûְ³˕ƈ�¯�

����������ȃϯ� Ǝǁ�ՑΓƤЯȒȯĀҙШѤȏЯ��

�

)�������\�(!6� ǸÉÚçËϿ\``ҥ՞Ͽ��ЅԸձȼgѩǅȗӮϿgw�Ͼ��ѓШϽʲ��

���������ЅԸ̷ϫȇӐǩ�ЅϿñ¾ÛÌð�

����������֨ϯΝĂՂ�ϫȇҙШѤЯȯʵȀÍýÑā��
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qϚƅӲκ^r�

×ť\ĸĺX ���%� Ůų_\ķė�

 
֬űӻ֭ŪпƤЃ˩ҨӻǪϪĝ՜� �  

Ġ̾� Ӌȕ 
 
� ϨǳĊϵ�Ȑ~�ǴǺ�Ħƽͩˆ�֤֩Ơ{Ա´�y®gʥу͞ȄgֵǸє

ɓϾ��� Non-communicable Disease(NCD){ЅɗԫĆǯ�yv�¨ՎӐ�

ŜʄǞ��®��u¯hˇ{ǯ��ɎȫƠ{Ǉ̢�Աӄ�g֤֩҅�ƤЃĀ

ЬЦ³�w˥ѬƿҔ�ʒ�ȍx�v~z{Ǟ²°�v¯h 
NCD �Ăҫ�Խĸўǩ�ϫȇǩȫ{АğŃϮ��ЅϿ�¯�҄x°�v

¯hԽĸўǩ��v��ůÅÞðաԯӗ͆³čʥ���Нл{Ա´�v¯{g

¤�Ĉ̚�ω{ͦ§�ȐvhϚ�ȐǩȫϽʲ��gԽĸȫЅϨ�ӮъͰͩ�ա

ĉ{ՎӐ�҄x°�y®g��ʸǑ�ϫȇǩȫ{ΛЎ�°�v¯hϫȇǩȫ

����ґϬ̷gĂՄ��Ƽѓƌ�ǩȫ{ʛɸ֬čɸİզ֭�Ŝʄ�ʖց�¯

ĝȸ{gϼȯЉНл©ƛϙȸ֠�˦̀�°�y®gԱƠϬϙȯ�vwěαԻʨ

ƹʨ֬predictive adaptive response֭�҄x°�v¯h��{��ěα�ʛ

�ϫȇ��ՠ�ïËîÔÓ{Ԍ���̢gЅϿ�¯�ʷȷ�°�v¯h��ñ

¾ÛÌð���»äÊºÝÖ·ÔÂ�ȍƠ{Վӓ�°�y®g��ĂՄ��

�ͳ�ĊĮ�ĸx°¯ƿҔʭ{Ȓ|vh���§�gĨʛ DOHaD Нл³Ă

əԱ§�v~ʦӐ{u¯h 
�°�աԯ��èúËĀÄ¶X�u®̑¨ȍx�vz����vhʞ͂�

čɸİզ�ˆĦϾͤӠ³��̷̗ЅӑĀ̷̗ΕЃ³Ў˦��|�{gґϬ̷g

����°İƌ�Ŝʄ¨ՎӐ�҄x°gϬΥ³Ԭ��èúËĀÄ¶X�̢

Į��®��u¯�әx¬wh 
 
 
�  
 
 
 
 
 



18  

qϚƅӲκ_r  
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�

Mark!A!Hanson!

Institute!of!Developmental!Sciences!and!NIHR!Biomedical!Research!Centre,!University!of!

Southampton!and!University!Hospital!Southampton!NHS!Foundation!Trust,!UK!

�

Non-communicable disease (NCD) poses a major threat to global health and 
the economies of both developed and developing countries. NCD risk is 
partly set during early life, when environmental influences including 
parental diet, body composition and behaviours affect development of the 
fetus and newborn, establishing responses to later challenges such as 
obesogenic lifestyle.  In both developing and developed societies adverse 
consequences of over- and under-nutrition (i.e. malnutrition) co-exist.  The 
resulting risk is transmitted to future generations, e.g. via rising prevalence 
of gestational diabetes.  Epidemiological, clinical and basic science research 
now indicates underlying mechanisms, especially epigenetic processes.  
These can serve as early markers of later risk and they are in principle 
reversible by dietary, endocrine or pharmacological intervention. Even 
though NCD is a medical issue, the complex interventions needed  will 
require wider social and educational initiatives across the lifecourse as well 
as public health campaigns.  We need to take a DOHaD perspective if we 
are to meet the global NCD challenge. 
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� ϬΞ҂ʽϾ֬ˆĦϾ֭{Һ�~Ȉƕ��y®g0!( �{´³ǋ§��°³

'���CDC�8DBBJC>867A:�9>H:6H:��ȷҀ�gěգ³̱ՎӐӭ���v¯h�°

�ȐǩȫϽʲ�gȐ~�Ħi{Ų̳�¯ ,') Ϻɴ{ӎǅ��ϽʲЅϿ�zz²

��v¯�҄x°�v¯{gϽʲʹƼʭԽĸȫ{ƬϜ�ϽϾ�ЅϿ�¯ĝ�

҄xոvhϨǳ  0�,֬<:CDB:�L>9:�6HHD8>6I>DC�HIJ9N���¬®ϽϾʹƼʭԽĸ

ȫ�Ȓ˱z®�ӗ͆{Ա´�v¯h ǸєɓϾ��̔� �� İĆ{Ǉȷ�°�y

®gȐ~{¸ýØüýgԽĸȫՠևǺ�ļѻ��v¯h��č�¨ ���	�����
��

{ΛЎ�°�v¯{gЅϿùËÂ΅�ƬϜ�� �	���	� �u®g�°�Խĸ

ǩȫӗ͆�ЅϿěα�̳Ϯ�u¯zǊz�ӵӰ�°�v¯ḫ�¯ӗ͆���

»ÂÏāðӗ͆gůÅÞðӗ͆{ӄ²°��u®gB>HH>C<�=:G>I67>A>IN �˳

џ{̷ʙ�°�v¯h�

� Ă̑�°Ͻʲ�ʬς�Ȉƕ�ϫȇӐǩ�աĉ{ʷȷ�°gm̶¤�~�vȫ

Ⱥŵϫȇ�ґŭĀґĪ{ЅҎ�¯�ˆĦϾ�ўǩ{ʒˆ�°gžϬʛ�î¸Ú

Ë�ϬΞ҂ʽ{Ӻҵ�°¯�ˆĦϾ{ЅϿ�¯hϽϾ���Ğկ³Ѥ�ЅϿ

�¯hn�vwmˆĦϾґŭ̷ЅϿ�Ԍγ�Ӭֽ�	�6G@:Gn{ΛЎ�°g��Ӭ�

̮� �:K:ADEB:CI6A�HI6<:�Ƽѓz̐Ϭŭ̷�Л̢ՠ֭�Ϭ�¯»äÅÞðȍ

Ơ{gϽϾùËÂ©Ŝʄ³Ώȷ�¯�vwg�(!6���:K:ADEB:CI6A�DG><>CH�D;�

!:6AI=6C9��>H:6H:�Ӭ�Ѕɗ��v¯h»äÅÞðȍƠzϽϾЅϿ³ӗ̚�

¯¨��u¯�Ų�g��ӗ̚�ϽϾùËÂ³Ľ~�gß¸ùËÂ�Ϭ¤°�

¨�°³˕ƈ�¯ˎ³̚z��¯ƤȯĀƤЃ�ɗ՟�Ԭ�¯h̐��Ūƈ

Ƥȯ�čʥ�ļѻ�¯ͧʩ�әx¯h�°�ƤЃ�϶¤�g̶¤�vХķg

Ѥάgͩь��§�áøÒ¸ðÉåØ³§¯¨��u®gсĞ�Òā¹¸Û

Ìð�¨в�°�v¯h̻̕��̮�¯Нл�˵Ա{̷ʙ�°¯h�

� ґŵĽ͓֗ć�ϽϾўǩ³ʒˆ�¯Ͱɾ�g»äÅÞðȍƠ�Ǽ�~Қңі

ϩŀ̋ĀҡңTѠғήɎт�ӗƍȯЉ�ȍƠ©ĮӳĀŵſΘĀŬϼĀШѤї�

ȍƠ�u®g�°�žϬʛ¨ȭѬ�¯hӇϨǸ�֏Ļ��¨»äÅÞðȍƠ�

з�Ϻ�®Ħ�ӗ͆{§°�v¯hâØ��ӂΦgґЍgҢɱ֬д�ˎӅ

ѣѹ֭�ӗ͆ӣ̎�էȷ�°��¨g»äÅÞðӗ͆֬%>C:�g+1+6g + ¸ýç

ùýØԽĸȫ " �� т֭{Ա´�v¯hǇ̢� ):GHDC6A>O:9�:E><:C:I>8�

H><C6IJG:��:E>BJI6I>DC т�̐��ͧʩz̷̗ĩŮ�¬¯ϽϾěգ�̳ƙʭ

{̚z��®��u¯h��ØûýÙ�g�(!6� �ǼЍ³ѻ~̐��ƤЃŀїg

ƓҾ�̢Į³ԣx��u¯�¨әxg¤��ŪƈƤЃ{үϬx��u¯�әx

¯h�
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Ϝнӄ̇ΙĦ� Яȯ˒Ӆ˩ҨͰͩ� Нл՟ЅˉϸÍýÑā�  

ԡ� Еƭ 

 

Ϝнӄ̇ΙĦ� Яȯ˒Ӆ˩ҨͰͩ� Нл՟ЅˉϸÍýÑā֬#,-��+�,֭�g#,-

� ��� ɸ � ̲�Ӟн�°�ѣѹ�u®gЯȯ˒Ӆůŀ֬ ÚÞÖÂĀ̽̎gϫȇĀ

»ÝúÁāgʵȀЯȯgø¸åÇ¸»ýËgҤɽƤȯ��֭�œИgǯŵȏ�

Нл՟Ѕƛǉ�΅ԛgХķЉ̷ʙ�˔˹gƸ��°�Ǽ�~²{ǯ�˵Ա�

¡|Нл՟Ѕˉϸ³н͜��v¯֬ƶώֽ=IIE�

LLL	?HI	<D	?E
8G9H
֭h�ɷ

ˆ � ɸʂg#,-��+�, ҤɽƤȯõÛÔØ֬Ġ̾Ӌȕ֛ɰåºüā֬ʑ̢֭֭�y

v�g²{ǯ�ŜʄĀƤЃ�ɇ�¯ХķЉ̷ʙ³ͤӛ����±gĐ�ǯ·�

ŜʄǉĆgƤЃԁĀĩӶԁ֤֡ �ɇʨgϭͥ�ΞʭƠ��{ՎӐ�u®g�

°³ƿҔ�է®Ǉ̢�Ըˆ�¯��{Яȯ˒Ӆ�ʐ~§°�v¯�҄x

°�hŪԱǯgԫĆǯ³Ǟ²�ĊϵŲԬ�Ȓ|�ӭ��®w¯v~�z�

Ͻʲ֬¶úÕß¸îāǸӦКϿgǸєɓϾg֢ђ�«wϿg{´��֭��v

�ͤӛ³Վ��ѥ͉gmŪƈƤЃn�vwÆýÍçØ�ՎӐʭ{ʐ~ӦӴ�°g

̇ц˷әmԍ֤֩Хķ�y�¯ŪƈƤЃ�˵Աn�н͜�Ҧ��h̻̕�gǇ

ÆýÍçØ�ͧӐgƸ�աԯ�¯Яȯ˒Ӆ̒цgĨʛ˵Ա�¡|�҄x°¯

Нл՟Ѕˉϸт³ѡĩ��vh��ֿŪƈƤЃ��ׁ�Ăҫ�gєɓϾgʥӂшї

Ͻʲт�ϬΞ҂ʽϾ�gԽĸўǩ�ϫȇӐǩ�АğŃϮ{՜ɸ�²���Ԍ�

®gϽʲЅϿùËÂǩȫ{ʜi�һк�gЅϿ�Ҧ¯��{К°�v¯hĂ

̑gԤɸ�ø¸åÇ¸»ýËНл�ʬԭ�Աɗ�¬��gЯȯЉ͙ˡ�Ǽ�~

Խĸўǩy¬�à¸½îā¾ā֬ӂčт�Ϭŀϰ͂ϙԈgϴŦ×āÑg¢z֭

³Ϯv�ß¸ùËÂѿ³Ǉȷ֬əƅƠgŔƅƠ֭�g�°Ͻʲ�ЅϿ³֤v

Сϣ�ěα�¯��{ʜi�ƿҔ��®��u¯hŪƈƤЃ��gЯȯЉ͙ˡ

�Ǽ�v�ϽʲЅϿěαg���ùËÂ�ʨ��Իƀ�ěգЉĩŮ³ȸ̒�g

Ͻʲ֬ˈv�Վэ�ǅŅϿ֭�ЅϿ³ěգ�¯zԳ�¬w��¯g�°z

�ŜʄĀƤЃ�ÆýÍçØ�u¯hϽʲ�¬��ŪƈƤЃ³ȸ̒�¡|̷̢©

̑ΙӰ�Ϻ�¯�҄x°¯{g�(!6� ıӬ�˦̀�°�v¯Ͻʲ��v��g

ґŭgĘɻŭz�Իƀ�ŪƈƤЃ¨ՎӐ�u¯�҄x°¯h�

�

�

�
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ĵҿ� Ӌ 

 

Ŕŀ�ЅϬĀſƠĀˆ՜�̢ՠѤԶ��z�ɗ՟�°¯ DOHaD�yv�g»Ý

úÁāĮӳ�¬¯»äÊºÝÖ¸ÔÂËƈʠ�ͦ§�̻ԈЉ�ĝӹ�u¯h

ˇi�g�¤�¤�єĀҕҍĀ¶ïÞՋĮӳѤԒ�č�ՠ̏�~Ϭ¥ž�°¯g

ĽſȫՐ�m»ÝúÁāĮӳϭϙn{»äÊºÖ¸ÔÂËƈʠǩȫ�Ξʭ�ʦ

ֆ�u¯���ΛЎ��v¯hS-¶×ÞÉúñÓ½Ûý֬SAM֭�gDNA©â

ËØý�ñÓúƠ�yv�ñÓúǼŉĉŀ��®gTCAǨԒ�Ϭ¥ž�°¯¶

ÍÓú CoA�gâËØý¶ÍÓúƠ�yv�¶ÍÓúǼŉĉŀ��¯h¤�պ

ȫĸԸїΞʭ�ʦֆ� FAD©ÛÆÓýՋĮӳϙ NAD�gâËØýŒ֖Պў�ӌ

Պў��¯h ̌ i�g�°¤�gҌβgñÑìùÔÂÉýÙüāðgƛҖРƠg

єɓϾ�¬®ʥӂш¸éýØЅϿ�Ҧ¯Ăԯ�Ο°³“ñÑìùÔÂÙïÞ”�
ǒв�gĂŀǸ�Ͼʺ���˫x�|�hʼʭҚңϾ֬CKD֭�¤��g��č

ʥϾʺ�u¯h���gˇi�gϬΞ҂ʽϾ�Վк³ǼЍ��¯ CKD³̐��

“Metabolic Kidney Disease”�˫x¯¶çüāÓ³˷Ԍ��v¯h��²

�gñÑìùÔÂÙïÞ�Ο°�yv�gҚͩˆѠғ�Ӏӂg»ÝúÁāĮӳ

Ϻɴ�ѥ͉Ϭ�¯ҚͰҔȗӮ�ΛЎ�g��čʥϾʺ³m»ÝúÁāĮӳϭϙn

�ƛʺϺɴ�ѥ͉Ϭ�¯»äÊºÝÖ¸ÔÂËȍƠ���˫xgҚңůŀ�̢

м��z�ͶС�˔˹�¯��³Ў˦��v¯h ̌ i�g¾üùāƈէ�¬¯

ɈǓʆ՜�ӾĳԽĸȫ���Ǉȷ�°gѠғŵ»ÝúÁāĮӳÍýÇā�u¯

ÛÆÓýՋĮӳϭϙ NAD�¬®ΞʭƠ�°¯Ҙ¶ÍÓúƠՊўgÇāÓô¸ý

Sirt�єɓϾʭҚϿ�y�¯ʸҀ³̱Ԥ̚z���hєɓϾ��g֤ӂє�

¬®g¤�ɓѠш� Sirt1ЅϨ{Ľć���ѥ͉gɓѠшz�ÛÆÓýՋĮ

ӳϭϙ(nicotinamaide mononucleitide; NMN)�ſΘ{ήɎ�¯hNMN
�ήɎ�¬®»äÊºÝÖ¸ÔÂ�Ͱɾ�¬®ԏѠғ�� tight junction
ӁЇ Claudin1�ЅϨ{Ć̘�gPodocin, Synaptopodin��ËùÔØӁ

ЇЅϨĽć³͂�gіϩŀàù¶ͰҔ{ձȼ�°¶úæïýɓ{žϨ�¯h Ǆ
зѠғ�»ÝúÁāĮӳձȼ�Ĺwm»ÝúÁāĮӳϭϙn�Ϻɴ³¨��g

Ѡғձȼ�կəʭ�̢їƂ³»äÊºÝÖ¸ÔÂƈʠûéú�ӗ͆�¯¶çü

āÓ�gDOHaDНлgŪƈƤЃ�՟Ѕ�yv�ͦ§�̳Ϯ�u¯�ʫ²°¯h  
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�

� mґϬ̷ϫȇ{ґŭ�ˆĦϾ֬ϬΞ҂ʽϾ֭�ŀԈ³ʒˆ��¯��ng��

²�mˆĦϾ�ƴǩ{ɍŭ̷¬®İƌ�ґŭ̷�п³Ѕ�¯n�vw҄x̑{

�(!6�֬ґŭ̷ˆĦϾЅϿ֭ıӬ�u¯h�� �� ɸՠ�Нл�g��ñ¾ÛÌ

ð�ִ�{»äÊºÝÖ·ÂË֬ �'� Ć�ƠȯŒ֖�¬¯Խĸȫ�Ë¸ÔÓýÃ

ñ¾ÛÌð֭�u¯��{Ƅ̚�gıӬ���~�®��u¯hųŀЉ��g

ґϬ̷�Ľ͓֗ϫȇ{ҋңѣѹ�ҕԈĮӳ�աԯ�¯m»ÝúÁāřљԽĸȫn

�»äÅÞð֬�'� Ć�ƠȯŒ֖áÑāý֭³ȍƠ���ЅϨģԱϛʺ�ȍxg

�°�¬®ґŭ�ҌβŀԈ³ʒˆ��¯g�vw¨��u¯h�

� Ă̑g� ɸ͂�Нл�gЅԸձȼϽʲ�ƴǩ���Ūȓʭ�»äÊºÝÖ·

ÂËϺɴ{u¯��{Ƅ̚��|�h�°�ƕxg̱ԤgʛȓЉ�»äÅÞð

ȍƠ{ЅԸձȼ©ѓШϽʲ�γ³ʒˆ��¯��{Уǚ�°ȣ§�hųŀЉ�

�gmžϬЏʛ�ִՠgӕzʊ|շ��vwѓШËØûË³ĉx¯�gҙ

ŵ�»äÅÞðȍƠ{Ϭ�g��ѥ͉gҙͰҔԽĸȫ�ЅϨ{Ϻɴ��®gӄ

ƛձȼ�ўǩ³¨�����¯��n{̚z��°�h�

� ��¬w�Кӑzgm»äÅÞð�ϫȇ�Խĸȫ³���ñ¾ÛÌðn�҄

x°¯¬w������u¯h»äÅÞð{ÅÞð��{wω�ƿԪʭ³¨

��v¯���u¯h��²�»äÅÞð�̻ŀ� �'� Ć�ñÓúǼ�ЖҘ�

u¯��zg�°³ƆϮ�°�gԽĸȫ�Ë¸ÔÓ³¨��ˋ���{�|

¯hȸհg�°¤�ņ²°�|�ѓШϽʲΕЃҾ���¬w�Խĸȫ�Ë¸Ô

Ó³Ũ�ˋ�ŃϮ{u����{Ĩ����²z��|�h�

� ̻Ӳκ��g»äÅÞð�ӑǴzґϬ̷©̐Ϭŭ̷�ϫȇ�¬¯Ϻɴ³v

�̗~Ӡ̏�gҾƏ©Իƀ�͓֗˦Ɍ�¬®��Ϻɴ³Œʡ�¯��g��²

�m»äÅÞð�͙���ŪƈƤЃ©ŜʄшϪ֬ �E><:CDB>8�!:6AI=�,8>:C8:H n֭

�҄x̑³ѡĩ�¯h�

�
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֬Ϝ֭ǯнˆҎƤЃНлÍýÑāНлˍĀǐϭ̷ϾʺНлՄ�  

б� ŜĂՂ 
 
âØ�ϬͿϺɴ֬ĈȠϿgĈҎϿgΟϭgͼϭ֭©ґŭЅҎϺɴ�g̚z�

͏ҭŀϺɴ֬ÅÞðϺɴ֭³Ǉȷ�|�vmƴǩĈ̚nϿŇ{y¬�Ƨ̋u¯

��°�|�hĂ̑g»äÅÞðϺɴ³̳�¯ò×úƛϙ³ŃӍ�¯�gϬͿ

©ЅϬ�Վэ�ӇϨǸ{¢£ʦЅ�u¯h¤�gд�âØŪȓȘʒϿŖѿ�Ă

Մ�»äÅÞðϺɴ³̳�gò×úƛϙ�Ǉͪ�ϾŦ³Ǎ�¯h�°�ϛΖ

ӡˡ�ƕxgԱƠϬϙȯЉӖωz¨gâØ�ґЍ©ґŭ�ЅϬſƠ�g»ä

ÅÞðͰͩ{ʦֆ�u¯��{У�°�v¯hƌԦ�g̚ z�͏ҭŀϺɴ֬ Å

ÞðϺɴ֭³Ĺ²�vmƴǩĈ̚n��°¯âØϬͿϺɴ©ЅϬϺɴ�ĂՄ�

�gy�~»äÅÞðϺɴ³ĹwϾʺ{ȭǳ�¯�˵α�°¯{g�¨�¨

ͶɴâØЅϬ�y�¯»äÅÞðϛʺ�їѩЉ�ӗ͆�̹�Ĉƥſ�u®g

Ͻʲաԯ»äÅÞðȍƠ{̚С�У�°¯��Ҧ��v�vh¤�g��¬w

�»äÊºÝÖ·ÔÂ�ԽĸȫЅϨƈʠ�gϫȇǩȫ�ʖց³Ƽ�¯ĝ{̚

z��®��u¯hɎ�~�¨ƛϙȸ֠��gҒǻ֗©ȠȦϟ֘����

ϫȇŊȭЉ�ƃ̷Ғ©ґŭ�»äÅÞðȍƠ{Ϭ�gґĪ©žϬĪg���

ˆŀ�Ҧ¯¤�ԽĸȫЅϨ�ė°{ȭѬ�¯ƿҔʭ{У�°�v¯h��¬w

�ϫȇ»äÅÞðȍƠ��°¤�Đ�gŭ�ӇϨǸ�ΛЎ��Нл{��°�

|�{gƌԦ�¬w�»äÅÞðȍƠ�ґЍ�ЅϬſƠ�¨Χ~zz²��v

¯h̻ ЅӇ��gґЍ�ӖɅ�°¯Ϛͽ�»äÅÞðϛʺ�ЅϬ�y�¯ʸҀg

¤�gҥ֠Ň¨ǋ§ͪi�Нлˆ͉©âØϿŇ�ӗ͆zʷȷ�°�v¯ϫȇ

»äÅÞðȍƠ�Ͻʲ��աԯ³œИ�gɊ͂�ƤЃΞϮ �ƿҔʭ³Ӱ��

vh 
�

�
�
�
�
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Ϭŀ��ϫȇ©͓֗т�ʣȡ�ȍƠ³mËØûËn�ʹ�¯{ʮɴʭ³ѭ˥

�¯�§�ËØûËɇʨͰͩ� HPA ѤԒ֬ ӓɽćՄWćǷŀWƐҚѤԒ {֭Վ

Ӑ�ʗƒ³˜��v¯hËØûË�ɇʨ�¯ƼȾŀ�u¯ÃúÆÆúÓÆ¸Ù

֬GR֭ƼȾŀ�g2004 ɸ� Weaver т{ӕî¹Ë�ȫҎ�ųǅ�¬��Ī

î¹Ë� GR ƼȾŀ�Խĸȫ�ñÓúƠƈʠ{ȀǏ�°�zϫȇWԽĸȫʨ

х�»äÊºÝ·ÂƈʠͰͩ{ЯȯЉ�ӡ̚�°��u®gñÓúƠƈʠ��

���v»äÊºÝŒ֖Ͱͩ¨ſz��|�hĂ̑�gҙͰҔЅԸ¨Ϭ¤°¨

��v¯¨����~gґŭ̷z�Ϭʛ�ЅԸԶе�č�ШѤſƠ©ШѤǨ

ԒѮʒˆ{ӄ²°gӝ˂©ȯ҂�ʦӐ�ÃúÑïýՋƼȾŀ�ЅϨ©ÉÚçË

ƿȂʭ�ϫȇƊς©ËØûË�¬��ȍƠ�¯��{ȀǏ�°�v¯h��Ë

ØûË҆ʭͰҔ�ϡʟ�ҙ�ͰҔϡʟ{ӄ²°¯̷̢�Ǉ�ЅϬ�̢ՠԙ�Ա
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The global prevalence of allergic diseases is rising to epidemic proportions. 
While asthma affects 300 million people worldwide, 250,000 people die of 
asthma every year and 400 million people suffer from allergic rhinitis. More 
recently atopic eczema and food allergies which affect approximately 200-250 
million people worldwide are on the rise (1). In fact, food allergies can result 
in severe allergic reactions called ‘anaphylaxis’ that can be fatal. The lack of 
registries and lack of data on anaphylaxis is of great concern especially as 
the prevalence of these diseases is increasing in children and adolescents. 
Furthermore the increasing burden of severe and complex allergies including 
urticaria, hereditary angioedema, occupational allergies, drug allergies are 
also of a public health concern.  
 
Asia is the world's most populous continent and the recent International 
Study of Asthma and Allergies in Childhood (ISAAC III) data shows a rise in 
the prevalence of allergic diseases in Asia. This trend has resulted in an 
increase in the disease burden of asthma in developing countries in Asia 
Pacific. Triggering allergens, climate changes, reduced biodiversity, change 
in life-styles, dietary habits, hygiene hypothesis are among the various 
factors contributing to this.  
Reduced biodiversity and climate change has been shown to have an adverse 
impact on human health. However, less attention is given to the effects of 
reduced biodiversity on the loss on environmental and commensal 
microbiotas. Commensals are active and essential participants in the 
development and maintenance of barrier function and immunological 
tolerance. They are also involved in the programming of many aspects of T 
cell differentiation in co-operation with the host genome. Studies of healthy 
individuals and those with disease reveal that reduced biodiversity and 
changes in the composition of the gut microbiota are associated with a 
variety of chronic inflammatory diseases like asthma, type I diabetes, 
inflammatory bowel diseases and obesity. All these inflammatory diseases 
have shown an increase in prevalence during the past few decades in both 
developed and developing countries. These alterations in indigenous 
microbiota and the lack of general microbiota are characteristically 
associated with the changing life styles towards urbanization. These act as 
key risk factors for immune dysregulation and impaired tolerance. The risk 
is further enhanced by lack of exercise and altered dietary habits. Studies 



31  

done involving immigrants moving from developing countries to more 
developed countries have suggested that tolerance mechanisms can rapidly 
become impaired in microbe-poor environments.  
 
The innate immune system thus provides evidence that physical activity, 
nutrition, microbiome and various pollutants can influence the development 
of immune-mediated chronic inflammatory non-communicable diseases 
(NCDs) like diabetes, obesity, cardiovascular risk, immune diseases, 
allergies and even mental disorders through Toll-like receptor (TLR) 
pathways (especially TLR 4). Metagenomic studies demonstrate a significant 
role for microbiotas in regulating the immune cells that are of relevance to 
asthma and allergic diseases, such as Th1, Th2, Th17, Treg and dendritic 
cells as well as TLRs. Common risk factors will provide a platform for 
potential early intervention across these disease areas and may result in 
potentially common intervention strategies. With allergic diseases being one 
of the earliest NCDs to manifest, early intervention for allergic diseases 
could provide important clues to assess the impact of early interventions and 
environmental strategies to reduce immune dysregulation and induce 
tolerance.  
 
While IgE mediated inflammatory mechanisms form the basis of the 
pathomechanisms allergic diseases, precise mechanisms comprise complex 
cascade of networks of interactions between immune cells and cytokines as 
well as epigenetics, there is a crucial need for robust bioinformatic tools for 
pathway, network and system analyses of epigenetic data and the need to 
define phenotypes of disease. An integrated and holistic approach for 
understanding the impact of environment and microbiota on the 
development and aggravation of allergic disease is crucial and developing 
modern innovative phenotype-based treatment strategies towards precision 
medicine is crucial  
 
In the light of this ever increasing burden of allergic diseases and their risk 
factors, it is important to raise a call to action for global partnerships of 
multidisciplinary teams involving clinicians, academia, industry, policy 
makers, patient groups who should work together to raise the awareness and 
bridge the knowledge gap as well as influence policy decisions that can have 
a positive impact in addressing this public health issue. The World Allergy 
Organization’s White Book (Update 2013) is targeted towards such a mission  
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qøýÓöýÍïÚā_r�
ֺ̲ � ֬̕ŲšֽËÖðÍúНлˍ֭�

�

MCČƜiŞCRÈŜ×ť[df ���%�ǔĭŜÆƒǆăǕ]�

ĬåWIgGǙ�

 
ǽϤГнɍŭƤЃÍýÑāĀ̹ϐŭ̐ϬŭЯՄ՜ 

ΫΉ� Ͷͮ 
 
ǐϬ̷�ЅϬ��̐Ϭŭҙձȼ�g̅Ǡ�¯���~ʮđЉ�ШѤȯЉʛԽ

Ͽ���ʖց³;�ƿҔʭ{֤vh���§Ѽʲ��ʲ҅���Ƚ̓y¬�ա

ԯ�¯ƤЃաŎ҅�՜ɸ�ՎӾ����v¯hƤȯ�Ա�¬®g�°ǐϬ

̷�ЅϬ�¯̐Ϭŭҙձȼ�ƴǩ{ӗ̚�°g��ĂՄ{�¤�¤�ґŭϫȇ

�ʖց�¬¯��{²z��|�hҙʭ¤��Đ�ƴǩ�Ă��u¯̗ϭŭ�

ҙȹǐǬЇԈԗƠϿ֬Periventricular Leukomalacia :PVL֭©gՎϿʥԔձȼ

© Ѕ Ը ձ ȼ � � � { ¯ Ľ Ջ ў ʭ Ӏ ӂ ʭ ҙ Ͽ ֬ Hypoxic-ischemic 
encephalopathy :HIE �֭��ґŵϫȇ�ʴƠ�Ԍǩ�¯ƿҔʭ{u¯h�°�g

ґŭ̷ךɻɍŭ̷�ϫȇ{gˆĦ̷�ʼʭϽʲùËÂ�ʖց³ĉx¯��¯

Developmental Origins of Health and Disease֬ DOHaD �֭ͧʩ�ǅҧ�¯�

�±{u¯hʼʭϽʲ�Ă��¨vx¯[ҙʭ¤�\�ƴǩ�ӗ̚��¨�g

ϭȩĦЯgɍŭЯևǺ��¤�¤�шϪ̑Ι{Нл�°ЅϬϣ�ήɎ��v¯

{g©�®ĂʂСȷ���¤w���ΕЃ�ո�~gɇϿЃΙ{čʥ����

v¯h 
� ԤɸgŷϬƤЃНл�Ѕɗ�Ĺv̐Ϭŭ̷ҙձȼ�ɇ��gҥɩ�vɱӂ³

Ϯv�ШѤȯЉʛԽϿ³Ԛή��¯ΕЃΙ{ȀǏ�°gͰҔЉ�̅Ǡ�¯ƿҔ

ʭ{��|�h̞ɸgяǯ Duke ȒȯzgHIE �ɇ��[�vɱӂ\³ņ�

�ΕЃΙ�¬®ШѤȯЉͰҔձȼ{̅Ǡ���ȀǏ�°�hǯŵ�¨gҥɩ�

vɱӂ³Ϯv� HIE �ΕЃΙ�ա�¯Нл{ȣ¤��v¯h 
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qíËÑāЅӇr  
����� úü\īÛĿǏHýYc\ƒXżŰ[Ù`OĖǌ�

�

fЮͷ� ҀΕ�

�

ǯнʢϫǦϾНлÍýÑāНлˍĀϬƠȯՄ� �

�

ȫȺŵґŭЅҎԳʆ�". +��¬¯ĽžϬŀՎŭ��ѓШЅԸԳι֯ЅԸձȼ�ùËÂ{֤

v��{˦̀�°�v¯ֱ". + �ƴǩ�ŀ�͓֗ĈҬ֯ґЍͰҔĈů֯ȠȦ֤ӂǲϿ֯

ŪȓȘʒ��Ȑͪ�u¯�§֯��ШѤЅԸձȼ�ƴǩy¬�ЅϿͰɾ�Ĉ̚�u¯ֱ�

". + �ƴǩ�Ă����֯ϨĮ��Ұvȝʭ�Ё�ʧǉ{˧�°¯��z̻֯Нл�

�ȠȦ̷�˿֘ƈէ�¬¯ĽžϬŀՎŭò×ú�". + î¹Ë�³ŃӍ�֯��ШѤЅԸ �

ʖց³ͤӛ��ֱȸ֠�ȠȦ 992 î¹Ë�ȠȦ � ̕Ўzҥϰ˿ÆýØüāúѿ�΅¡

����˿֘ƈէ³ӄw���֯žϬŀՎ{ͶɴϭĪ¬® ���ɍ�v ". + î¹Ë³ŃӍ��ֱ

Ϭʛ �֩y¬� �֩�yv� ". + î¹Ë�ҥЅԵƛՐ֯ʵƛ֯ӦКͰҔ���ӄƛȯ

Љӗ͆³ӄ��ʛ֯ҙՎՐ֯Σ֝ŀк֯ШѤɺѠғ̋��ѣѹȯЉӗ͆³ӄ��ֱ��ѥ

͉֯". + î¹Ë�½āçýå·āúÙӣ֠�yv�Ĉȳͪӄƛ֯ϙŀӦӴӣ֠�yv�Ľ

vӦКͰҔ³Ǎ��ֱϚ�ղʭ ". + î¹Ë�Ͷɴî¹Ë�΅ԛ��̳ʸ�ĽvӦКͰҔ³

Ǎ��ֱѣѹȯЉͤӛ�� ". + î¹Ë�ҙՎՐ�̳ʸ�ɍ�~֯ӝ˂³ǃ¯Σ֝ŀк�ɍ

�vţǉ�u��ֱĂ̑֯Ϭʛ �֩ �֯ ֩�y�¯Σ֝ϛǨ�ŵǳʭШѤɺѠғ̋�

Ͷɴî¹Ë�΅ԛ��̳ʸ�ɨ�Ӧ§°�z��ֱ̻НлzȠȦč�˿֘ƈէ�vw

Ƭћ�Ӻҵ�¬��ɻŭ̷y¬�ʫ̷̝�ʵƛ֯ӦКͰҔ�ձȼ�°֯¤�ҙ�ǦԈЉЅ

Ը¨Ȣ�°¯��{̚z����ֱ̻Нл�ѥ͉Ƹ�ò×úî¹Ë�ŀĽ͓֗�¬

¯ШѤЅԸձȼ�ӗ̚�ʗн�¨��҄x°¯ֱ�
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����� ƑƌƚŲǄƵƹµý\p�{o��l�uZĢÍ[òUJƑƌƚ� �

� � � Ų\ĢÍ\ŀƩ�

�

 
fĠĆ� ˞ǖ 1, Ւӷ� ȎĮ 2, đőϯ� Ŝȕ 2, ̶̲� ǔͮ 3 
1ɛ͠ȒȯĀƤȯɦȯѰǅ̉ҎՄĀϬǓɦȯɉ̆, 2ɛ͠ȒȯȒȯըĀƤȯɦȯѰǅНл

ՄĀƤȯՄ, 3ɛ͠ȒȯȒȯըĀƤȯɦȯѰǅНлՄĀϬǓϫȇȯՄ  
 
 
ֿͧӐׁ ȠȦ̷�͓֗˿ƻĈҬ�gґŭ³Ľ͓֗ϛʺ�ժ��Ҍβ© 2 ǸєɓϾŀԈ³

ϡʟ��¯��{К°�v¯h��ŀԈȍƠ�Ґ̦�gĽ͓֗ϛʺ�Ԍǩ�¯ DNA ©â

ËØýÑýáÂԈĆ�ƠȯŒ֖֬»äÊºÝÖ·ÂËŒ֖֭ȍƠ{ȭǳ�¯��{̚z

��°�|�hĂ̑gκ҅�gєɓϾ�֤ӂєϛʺ{ԘŹ՟ȣωćΟևǺ�âËØýÑ

ýáÂԈ�¶ÍÓúƠ³ӨɌ�g��ևǺ� Brd4 ÑýáÂԈ{ѥǅ�¯���gҕҍǅˆ

աԯԽĸȫ�ЅϨ³Ć̘��gєɓϾ³Աӄ���v¯��³̚z���hʞ��gBrd4

³դȼ�¯���gҕҍǅˆաԯԽĸȫ�ЅϨ³˕ƈ�gҌβ©єɓϾ�Աӄ³v͵§

¯��{ƿҔ�҄xgBrd4-¶ÍÓúƠâËØý�ѥǅդȼƏ�u¯ JQ1 ³î¹Ë 3T3-L1

ҕҍѠғ�˖ĉ�gҕҍһк˕ƈƙ͉³ͤӡ��h  

ֿ̑Ιׁ î¹Ë 3T3-L1 ҕҍѠғ³ 2 ̕ՠſƠӨɌǻǴ֬ 10% FBS DMEM ǻǴ, 0.5 VM 

IBMX, 2 VM Dex., 1.74 VM Insulin֭�¬��ǻ֗��ʛ�g10% FBS DMEM ǻǴ�

� 12 ̕ՠǻ֗³ӄ��hſƠӨɌѢĚʛzǻ֗ѢĚ̢¤�ǻǴč� JQ1 ³̱Ѣσʂ{

0, 5, 10, 25, 50, 100 nM ��¯¬w�Ϊƕ��hǻǴĤ˸� 2 ̕���ӄ��hſƠӨɌ

ʛ 8 ̕Ў�Ѡғ³ Oil red O �¬®͏ҭ�gѠғŵ�ҕҍ�һк³Ӣŋ��hſƠӨɌʛ

0,2,4,8,12 ̕Ў�Ѡғ³Ϯv�ȷՐ RT-PCR �¬®ҕҍſƠաԯԽĸȫgҕҍՋǅˆաԯ

ԽĸȫgčʭҕҍһкաԯԽĸȫ�ЅϨՐ³αȷ��h  

ֿѥׁ͉ 50 nM İĆ� JQ1 ³ǻǴč�Ϊƕ�¯���¬��gҕҍѠғ�y�¯ҕҍ�

һк{֍Һ�Ľć��h¤�gǇσʂ� PPARU1gPPARU2gALBP֬ҕҍſƠաԯԽĸ

ȫ g֭FASgACCT֬ҕҍՋǅˆաԯԽĸȫ g֭LPL֬čʭҕҍһкաԯԽĸȫ֭�Խĸȫ

ЅϨՐ{֍Һ�Ľć��h  

ֿׁ҄͜ Ľσʂ� JQ1 ˖ĉ�¬®ҕҍѠғ�ҕҍһкաԯԽĸȫ�ЅϨՐy¬�ҕҍһ

кՐ{˕ƈ�°¯��{Ƅ̚��h�°³Ƽ��gĨʛ�gÂüîÓýŬϼΑզΙ³Ϯvg

JQ1 �¬¯ Brd4 �¶ÍÓúƠâËØý��ѥǅդȼ�ӥѠ³̚z��g��Ҍβò×

úƛϙ³ņϮ�� JQ1 �Ҍβ˕ƈƙ͉³ͤӡ��v~ěȷ�u¯h 

 
 
�

�
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����� ŭķǃ\ǒv�x¤|ÎőH��ØŚń  ���� ƀƏ\ŔŤǄƵƹ�

� � � µý\Ŧř[Ù`OĖǌ�

�

�
fĨĠ� ƦӋ 1, ̶̲� ǔͮ 2, ǅϯ� ̈ɏ 3 

 
ִվɜГнȒȯȒȯըĀҾϬǓЯȯɉ̆, 2ɛ͠ȒȯĀϬǓϫȇȯՄĀǴǺϙȯЯ,  
3վɜГнȒȯĀǕ͓֗ЯȯՄĀ͓֗ϬǓЯȯЯ 
 
 
kҐ̦y¬�ЎЉl֤ÃúÆāËϫȇ�gƬϩĀȞčϩ���Їӂϩ�y�¯χϿաԯԽ

ĸȫ֬ "%��T�-'��Sт �֭ЅϨȈȒ³ʊ|Ԍ��ֵǸєɓϾ�ЅϿԱɗ³ŏԱ�¯hԤɸg

ȠȦєɓϾЅϿ�¬��֤ÃúÆāËϫȇ�Л̷ՠ�yv�¨̫ռ�°¯�g��ʵȀ{

ŀŵ�ӝ˂�°gŀy¬�žϬŭ�¨�Ɋֵ͂ǸєɓϾ��{ЅϿ�©�vŀԈ��¯

ƿҔʭ{Уǚ�°�v¯h�z��{gЛ̷ՠ�֤ÃúÆāËƊς{g��¬w�ŀŵ

�ӝ˂�°gЇӂϩ�y�¯χϿաԯԽĸȫ���ЅϨ³ȈȒ��¯z̚z���vh

���̻Нл�gÃúÆāË�ʨхʭ³У�âØƬϩͪ -!)�� Ѡғ³ϮvgχϿաԯԽĸ

ȫ�ЅϨy¬�ÅÞðĆ�ӝԜ֬âËØýŒ֖֭{gЛ̷ՠ�֤ÃúÆāËƊς�¬��

ӨɌ�°¯z³Ӯ¡�hk̑ΙlâØƬϩͪ -!)�� Ѡғ³g� ̕ՠ֤ÃúÆāË��B&��ǻ

֗��ʛgĽÃúÆāË��B&�ǻǴ�˸x� �̕ՠǻ֗��hĽÃúÆāËǻǴ� �̕ՠǻ

֗��Ѡғ³ɇώѿ��gχϿաԯԽĸȫ� B+'� ЅϨՐy¬��°ԽĸȫĬԤ�âËØ

ý !� �¶ÍÓúƠŒ֖³gù¶úÑ¸ð +-�)�+ Ιy¬�ÂüîÓýŬϼΑզΙ��Ӯ¡

�hkѥ͉lǻ֗ �̕ʛ�y�¯χϿաԯԽĸȫ֬"%��T��-'��S��,���6���,���6�������6��

����7��"- �T�֭� B+'� ЅϨՐ�g֤ÃúÆāË�ǻ֗��ʛ� �̕ՠĽÃúÆāË�ǻ

֗��Ѡғ�yv�gɇώѿ�΅ԛ��̳ʸ�֤z��h��g-'��Sy¬� ,���6� Խ

ĸȫ�ԘŹ՟ȣωĬԤ�y�¯âËØý !� �¶ÍÓúƠŒ֖Ր�g֤ÃúÆāË�ǻ֗�

�Ѡғ�yv�֍Һ�֤z��hkѥӰlЛ̷ՠ�֤ÃúÆāËƊς�gƬϩͪѠғ�y�

¯χϿաԯԽĸȫԤş�âËØý¶ÍÓúƠŒ֖³ȈȒ��¯���¬��gԘŹ�Ξʭ

Ơ³ŏԱ�g�°Խĸȫ�ЅϨȈȒ³¨����{҄x°�h����zg֤ӂ

є�ɚͻ�gЛ̷ՠ�u��¨χϿաԯԽĸȫԤş�âËØý�¶ÍÓúƠŒ֖���ӝ

˂�°gƬϩ�y�¯χϿաԯԽĸȫ�ԘŹԭʂ³Ć�¯���¬��gχϿƹʨ³ŏԱ

�¯ƿҔʭ{Уǚ�°�h��

�

�

�

�

�

�
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����� ŬŧǆăÆ\ôÓXÊŜı¸ƽZe^[ŊĎǓX\ǄƵ�

�
fɜ̻� ʳǃ  

 
ǯнőŜƤЃЯȯը 
 
 
4ЎЉ5�КЉձȼŭ�Ȉƕ�ƴǩ���žϬ̢ŀՎ�ɸ֩��աԯ³Ѥɸ˵гz̚

z��¯��¨�КЉձȼŭ�Ȉƕ³Ӭ̚�¯̋Ϫò×ú³ͩь�¯h�4̑Ι5�ЬЦѩӚ

�ЃҎˎɳ�̐ӒĤĬĲ̋�Ϛƅŭоː֗ˎʑ�̐ӒӦȷ̋����ȯ͖ѩӚ�ȯ͖Ǽ̻Ӯ

͑�³ѤɸЉ�ſ͆��КЉձȼŭ�ȈƕϛΖ³̚z��¯h¤�žϬ̢ŀՎ���

�ɷǶɸ֩��ѤɸЉ�աԯ³̚z��¯̋Ϫò×ú³ͩь��Ĩʛ֤֩žϭ{��

Ա´�ȁǅ�КЉձȼŭ�ЅϬϣ³ěα�¯h�4ѥ͉5��ך����� ɸ� �� ɸՠ��КЉձ

ȼŭ�žϬƦʑ�®ЅϬϣ�Վʂ��Ȉƕ��v�z��{čԚʂձȼ�Ȉƕ{¥

°����� ɸփ³ȇ�̱Ԥ� � ɸՠ�Ȉƕ{Һ�z��h�� ɸՠ�žϬ̢ŀՎ�ɸ֩��

աԯ³¥¯��ɸ֩{ � ͺ³Ԏx¯�žϬ̢ŀՎ{ʬή�¯�vwԪüÊËÖ·ÔÂ¾

āæ{ӖɅ�° �֯��� ɸ³ȇ�КЉձȼŭ�ЅϬϣ{ʬȈ��ƴǩ����ɸ֩�Ć̘�

žϬ̢ŀՎ�ήɎ�¬¯АĔƙ͉{Уǚ�°�hɸ֩�žϬ̢ŀՎ� Ӑǩ�Ϛƅŭо

ː֗ˎʑ�čеʂКӴձȼ�̐ӒӦȷϣ��աԯ³̋Ϫò×ú�ͤӛ����±�|²§

�֤vԻǅ�+��	����{ʟ°�h�4ѥӰ5��ך����� ɸ� �� ɸՠ���ɷǶɸ֩� �	

ͺĆ̘��žϬ̢ŀՎ� ��< ήɎ��h��ՠ�КЉձȼŭ�ЅϬϣ��čԚʂ³čʥ�С

ȸ�Ȉƕ��hǄɸ�čеʂКЉձȼ�ЅϬϣ�֯̋Ϫò×ú³ԻϮ�¯���¬®�

ɷǶɸ֩�žϬ̢ŀՎ� Ӑǩ���֯¢£ȴů�Ӭ̚�°¯hԤɸ��žϬ̢ŀՎ�ή

Ɏ��¤��v¯{�ɸ֩�֤֩Ơ��y¨Աӄ��y®�КЉձȼŭ�ƒǅ�Ĩʛ¨Ȉ

ƕ�¯�ěʷ�°¯h���

�

�

 
 
 
�

�

�

�

�
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�

fĿՏ� ū͊ 1, Véronique Ferchaud-Roucher3, Charlotte Nael3 and Dominique Darmaun1,* 

 

1ηԃГȒĀϬΞ͓֗g2INRAĀU1280 MRg3CRNHĀMass Spectrometry Core Facility (France) 
 
qЎЉr%�ØùçØåµý֬%�-GE֭�ǧ��ϺƠĮӳѤԒ³˥�֯ÍüØÛý֬��!-֭©

Ú¸¶Éý���ՎӐ�ϬϪΞʭϙԈ{Ń°¯ֱ�°ǧ��ĮӳѤԒ�ȠȦ©Ͻʲ�

��¬���°�°�ѤԒ�Ο°¯΅ϣ{ȍƠ�¯��{̔�̚z����v¯{֯

ŀzґŭ �ʖց��v��̚z����v�vֱ���¤�ʣՐ�Çýçú�ӎ̋

� -GE Įӳϭϙ³ſ͆�¯�§�֯ˇi�ȳȷǇļŀøéú�տøéú� %�-GE �ǧ��

ĮӳѤԒ�°�°�čʥ��¯Įӳϭϙ �֯�!- %֯�ÀÜûÛý֬%�$NC֭֯ ÀÞùýՋ֬*�֭

�Ǉ̢ȷՐΙ³Сн�֯ƛϙȸ֠�¬®ſ͆ѓʂ³СӦ��ֱ¤�Ǉ̢� ��'�%�-GE ³Ϯ

v�ØûāÇāȸ֠Ι¨ȸ̒СӦ��ֱ�

q̑ΙrøéúƸ�տøéú� %�-GE֯%�$NC֯��!-֯*� �Ǉ̢ȷՐ�֯ �
&,�'"�" ³Ϯ

v�Լ˘¸½ýͤžΙ�¬��ſշͤž��ֱů��αȷϙԈ�¶ÉúƠƏ

pentafluoropropionic anhydride (PFPA)Ƹ� 2,2,3,3-pentafluoro-1-propanol (PFPOH)�ӨɌŀƠ

��ֱαȷΙ�Сн�âØƸ�øÔØ�ӂμ³Ϯv�ӄ��ֱƛϙȸ֠�ȠȦ �� ̕Ў�

0>HI6G їøÔØ³Ϯv� ��'�%�-GE֬ �VBDA
@<
= ³֭ ��VA
ſ�Οԭ�։վҖ�ɌŮ�֯

Ѥ̢Љ�ɒՄz˲ӂ��ӂμ³ſ͆��ֱſ͆�Ϯv¯ӂμ�̱ɎՐ� �V% �u¯ֱ�

qѥ͉Ā҄Ʌr �
&, ſ͆�y�¯Çýçúՠ�αȷӫɨ� %�-GEֽ�	� %֯�$NCֽ��	��֯

��!-ֽ��	�֫֯*�ֽ�	��֯��'�%�-GEֽ�	֫���ֱӂμč� ��'�%�-GE � �� ſ�ç

øØā�Ը��ֱ��̢�ӂμč�øéú�°� %�$NC֯��!-֯*� ǋՐ³ſ͆��ѥ͉֯

��'���!- � �	��֯��'�%�$NC � ���֯��'�*� � �	����΅ϣ�Įӳ�°�ȭǳ�¯��

{̚z��®֬C��֭֯ ̔�ȀǏ�°�v¯ %�-GE zǄĮӳѤԒ�Ο°¯΅ϣz˵Ʌ

��Ͷ�~ſ͆�°�v¯�҄x°¯ֱ̻̑Ι³Ϯv�ĨʛȠȦŀƸ�ґŭ�Øùç

ØåµýĮӳ��v�ӗ͆³ӄwěȷ�u¯ֱ�

�

�

�

�

�

�
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� µƃŧįĹǍHŊƥi°NVý»\ÀēŘĞ[¨EgĖǌ�

 
fՅь� , Ϸɛ� ղ̳, ơՏ� Μș, Ն ϔ, ɛ̻� ǔǁ, ǵ̻� ̳ȱ 
 
̓ơȒȯȒȯըĀԟȯНлЯ 
 
qЎЉr̞ɸ 12 ̲gĸѩЉ̻̕�u¯mǔn{Ċϵϊʒ̍ƠԽϭ�І�°g̻̕Ħ

}҂ʽ �աʥ{֤¤��v¯hˇi�gİƌ�øÔØ³Ϯv�ӣ֠�¬®g̻̕�

яǯ¬®¨Ŝʄѭ˥�̳ƙ�u¯��³ЯȯЉ�̚z���h¤�g̻̕��� 50

ɸ�̢Į�Ų�ŵȾ{Ȓ|~ȍƠ��v¯��³҄ʾ�g1960 ɸzϨǳ¤��̻̕³

î¹Ë�ĉx�ӣ֠³ӄvg̻̕�ƙ͉�ɸĮ�¬��Ϻ�®g��č�¨ 1975 ɸ�̕

�Įӳ³ΞЅ��gñÑìùÔÂÉýÙüāð³˕ƈ�¯��³ӑž�g��ƙ͉�g̻

¾üùāƈէ�ƙ͉�֏Ļ��v�hȠȦ˯Ę̷�ӕ�¾üùāƈէ�ȫŉ�Ɋ͂�

Ŝʄ�ʴʖց³ĉx¯��{К°�v¯h���̻Нл��g̢Į�Ų�ȍƠ��̻̕

  Ę³Ԭ��ȫŉ�Ŝʄϛʺ�ĉx¯ʖց��v�ͤӛ�¯�����h}

q̑Ιrǯ·͓֗Ӯ͑�Ǽ�v�ŃӍ�� 2005ך1960 ɸ�̻̕³żѥęϒĀѐО��ѐ

̺Ơ̻̕���hǄɸĮ�ѐ̺Ơ̻̕³Ԭɴ֔Ҏ�Ωǅ��¨�³ӣ֠���˯

Ę̷� ddY î¹Ë�ĉx�hĪ³ 3 ֩�շĘ��g11 ֩¤�֤ҕҍ֔�Ҏ����

�ӗƍ�gǄзſ͆�ŉ��hƕx�gĆӝ�Ǉͪ�̑Ι�֔Ҏ��Īî¹Ë³շĘƌ�

18 ֩̕�ӗƍ�gǄзſ͆�ŉ��h  

qѥ͉r11 ֩�yv�g1975 ɸѿ�ҋңØù¶ÉúÃùÍüāú֬TG֭Ր{̳ʸ�֤

Ř����h¤�gҋң�ѣѹȯЉӖɅ�yv�¨ 1975 ɸѿ�ҋѠғ�ҕҍ{һк��v

¯ͪȫ{СӦ�°�h��ñ¾ÛÌð³̚z��¯�§ 18 ֩̕�Ī³ӗ͆����±g

1975 ɸѿ�yv�ЇҭҕҍѣѹՎՐ{Ľv�¨ա²�gҋң� TG һк{ӖɅ�°�h

���g18 ֩̕�ҕҍѣѹ�y�¯ԽĸȫЅϨՐ³αȷ����±g1975 ɸѿ�yv�g

ҕҍѠғ�ſƠ©ȈͿ³ŏԱ��Ѡғ³ΞʭƠ�¯��{К°�v¯ Pparγ �ЅϨ©ҕ

ҍѠғ�ӿҽ�°�čʭҕҍ³ſӗ��˰ž³ŏԱ�¯ Hsl �ЅϨ{Ć̘��v�h¬�

�g1975 ɸѿ��ҕҍѠғ�y�¯ҕҍſӗ{Ա¦���ҕҍѣѹՎՐ{Ľć�¯¨��g

˰ž�°�ҕҍՋ{ҋң�ΟŮ�¯��{҄x°�hİĆ�¬®g˯Ę̷�y�¯ 1975

ɸ�̻̕˿ƻ�Ī�ҋң �ҕԈһк³ŏԱ�g��ŃϮ�֤ҕҍ³˿ƻ�¯���

¬®gˆ՜ʛ¨˥Ѭ�¯��{̚z����h    
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����� ÊŜĘİķ\¸ƽôÓHƕŐÕŻ�������¢ŝŜ[¨Eg� �

� � � Ėǌ;�n|iŞCRŀƨ�

�

f̿�ΐ̍ ���Ѡϯ�Νǃ ��͝ɣ�Ȯ ���̸Þŵ�Ő ���ĵҿ���͂ ���ȺՍ�ɺĖ ����

Ƀɣ�ԇΕ �Ύϯ�̩̚ ���

�
�ąՎȒȯȒȯըĀƤȯїНлЯĀϬͿϾʺϬϪȯӲʃ��ǯнʢϫǦϾНлÍýÑāН

лˍĀŷϬƤЃՄ����.C>I�D;�':DC6IDAD<Ng$6GDA>CH@6�.C>K:GH>IN�!DHE>I6A�,DAC6���
�֭͗̚Ε�ͰҔЯȯНлˍĀ͓֗НлՄ���ǯнʢϫǦϾНлÍýÑāНлˍĀϬƠ

ȯՄ��ǯнʢϫǦϾНлÍýÑāНлˍ���ąՎȒȯĀƤȯՄĀϭЯȩĦЯȯ̉ȹ�

 

qЎЉrĘɻŭ̷�ʬς�ŀՎȈƕ�ϬΞ҂ʽϾЅϿ��աԯ{˦̀�°�v¯hҡΤƠ

шêçÓÙëúòý�»ÝúÁāĮӳӮъ�yv�ՎӐ�ʗƒ³˜��v¯{gĘɻŭ̷

�ϭϬ©��ʸҀ�Ĉ̚�u¯hžϬʛ̷̗�ŀՎȈƕò×úî¹Ë���gϟ�֤ҕ

ҍ³Ӻҵ�¯ò×ú�̐ϬĪԶ˿ò×ú�  �³Ϯv�gĪ�ҡΤƠшêçÓÙëú

òýϭϬ�ĉx¯ʖց³ͤӛ��h�

q̑Ιr����%
� ȠȦî¹Ë�ҥόſȧ֬žϭ¤��žϬ �֭̕ʛgžϭ ̕Ў¬®ԬɴÆ

ýØüāú֘ѿ֬İć � ѿ g֤֭ҕҍ֘ѿ֬İć ! ѿ g֭̐ϬĪԶ˿ѿ֬İć ( ѿ֭� �

ѿ�ſ��h�ѿ� (ѿ�ÆýØüāú֘֬ҕԈ»ÝúÁā΅ϣ ��֭֫³g!ѿ�֤ҕҍ֘

֬Ǉ ��֭֫³ĉx�hϟ �Ƣʑ�® �ѿ� !ѿ� �� Ƣ�Ī³g(ѿ� �Ƣ�Ī³˯Ę�

�gյղ̋�¢£Ǉ̋���hĪ�žϬ �� ̕Ў� � ̕Ў�ӂєgӂΫ¸ýËùýƸ�ҏ

ŵȾϙՎՐ³αȷ�gҏĀҡңĀɍҝ³˲ƻ��hҏÃûùýǋՐ³øÊ½¸ðÞ¶ÔÍ

¸Ι�αȷ�gҡ¸ýËùý�ɍҝ¸ýÂûÓý֬ %)��g ")֭�ԽĸȫЅϨûéú³ȷ

Ր )�+ ��αȷ��h�

qѥ͉r�ѿ�΅ԛ��g!ѿ� (ѿ�Ī�yv�љ �	 ŕ�ŀՎȈƕ{Ӧ§°gҏŵȾ

ϙՎՐ� (ѿ�љֵŕ�Ȉƕ��v�֬Eֿ�	�� h֭žϬ �� ̕�Īî¹Ë�ҏ�ѰÃûùý

ǋՐ� ( ѿ�Ȉƕg¶ÉúƠÃûùýſȫǸ� ! ѿ� ( ѿ�Ȉƕ³Ӧ§gΞʭǸÃûùý

΅ϣ{ ! ѿ� ( ѿ�Ć̘��֬Eֿ�	�� h֭ɍҝ�y�¯¸ýÂûÓý�ԽĸȫЅϨՐ�g

žϬ �� ̕� !ѿƸ� (ѿ�Ć̘{Ӧ§°�֬Eֿ�	�� h֭! ѿ� (ѿ�yv�žϬ �� ̕�

ӂєŘ�Ć̘³Ӧ§�{g� ̕�� � ѿ�ɨ{¥°�z��hӂΫ¸ýËùýŘ�gž

Ϭ �� ̕� � ̕� ( ѿ�Ć̘{Ӧ§°�֬Eֿ�	��֭{g! ѿ�v�°¨Ć̘{¥°�

z��h¤�gžϬ � ̕� ( ѿ�ҡ¸ýËùýԽĸȫЅϨĆ̘{Ӧ§°�֬Eֿ�	��֭

{g!ѿ��̳ʸ�ȍƠ�Ӧ§°�z��h�

q҄ɅrĨǨͤӛ��  ��žϬʛ̷̗ŀՎȈƕò×ú�yv�ӂєӮъƸ�ҡΤƠшê

çÓÙëúòýϭϬ�ɇ�¯Ϻ�¯ʖց{̚z��®gѤƽ͓֗ў�Թv�¬¯¸ýË

ùýϭϬҔ�ȍƠ{Уǚ�°�hНлķЅӇ̢��Ęѣˆ¨ǋ§̢їƂ�αȷŘ³ȀǏ

�¯h�

�

�

�

�
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jƴ֝�̚ȫ �֯ȳϯ�ЭѾ ֯č̾�ĂՅ ֯̾Ġ�Ѿ̲ ֯ƕҿ�Еј �֯Ȳƽ�ʤ ���

�

�֧ɭȒȯĀϬǓכϫȇЯȯՄĀΣΝў̽ͰҔӗ͆Нлȹg֧ɭȒȯĀϬǓכϫȇЯȯՄĀ

�Ǖ͓֗ȯНлȹǕϬǓЯȯЯĀ

qѱәr�̐Ϭŭ�˯ĘĀЅԸ̷y�¯ŀՎȈƕ©ʵƛʒˆ��֯ƥſ�͓֗˿ƻ�ʦֆ�

u¯{֯ӕ©ǐǬ��ËÀýÉÔç���ϬҎϫȇ¨ՎӐ�u¯ֱ�˯Ę̷��ȫſշ

�̐Ϭŭ�ѓШЅԸ�ʖց�u¯��{К°�v¯ֱ����֯ĦɦǙĘΙ�¬®֔Ҏ�

�î¹Ë֬�GI>;>8>6A�+:6G>C<���+ ѿ֭�ϟ�¬®Ԭɴ֔Ҏ�°�î¹Ë֬�6B ѿ֭�

ˆϐʛ�ʵƛ�ҙŵòÞ¶ïýՐ³αȷ��ֱ�¤�֯Ħɦ֔Ҏ̷ՠč�̐ϬĪ�ĊӤ�¥

³�¯Ʋɥ̀žî¹Ë³Ĭ��ѿ֬�+�(/1 ѿ֭¨Ӟ��֯��ȍƠ³ͤӛ��ֱ�

q̑Ιr�d�ӧϬʛ �� ̢ՠİŵ� ���� ղʭî¹Ë³ �6B ѿ֯�+ ѿ�²�֯�6B ѿ�Ԭɴ

�ϟ֔Ҏ³ �֯+ ѿ�ϟzʊ|շ��ĦɦĘ�¬¯Ħɦ֔Ҏ³ӄ�� �ֱշĘ֬ � ֭֩

İզ� Ǆ֯iѿ֔Ҏ� �֯ ̢֩�֤͌ʈƥȬԧԒӣ֠֬ �)& ³֭ӄ��ʵƛ³Ӣŋ�� �ֱ¤

� ӣ֯֠ѢĚʛ�ҙŵòÞ¶ïý���Įӳϭϙ³αȷ�� �ֱe�Ǉ�~ ֩̕� ����%
�#

ղʭî¹Ë̐ϬĪ³ �6B ѿ֯�+ ѿ֯�+�(/1 ѿ�²�֯d�Ǉͪ�֔Ҏ�֯�+�(/1 ѿ�˯Ę

̢ՠİȏ�֯ıϟ�ĊӤ³���ֱ�շĘʛ�ѿ֔Ҏ�֯� ̢֩� �)&֯̐Șϫȇ˿

˕ƈӣ֠֬',�֭³ȸ̒��ֱ��

qѥ͉r�d��)& ��֯�+ ѿ� �6B ѿ¬®¨½āçý¶āð�ŌŮǨ̋{Ɏ�~֯Ĉȳû

éú{֤v��{СӦ�°�ֱ�¤�֯�+ ѿ�Σ֝©ӓɽćՄ�Þú»äÝåùý֬'�֭©

ÍüØÛý֬�!-֭¨Ć̘�֯Ĉȳϛʺ³ӊĬ��ֱ�e��)& ��֯�+�(/1 ѿ�֯�6B ѿ�

ԤĻ��Ř����{ �֯+ ѿ�½āçý¶āð�ιǳ̢ՠ֯ŌŮǨ̋�ĽŘ³У�� �ֱ¤

� '֯,� �yv�¨ �֯+ ѿ�֔̎�˴Ә̢ՠ©˿̢ՠ� �֯6B ѿ�΅¡�̢ՠʆ՜³У�֯

Ĉȳûéú{֤¤��v���ɇ�֯�+�(/1 ѿ�֯�6B ѿ֯�+ ѿ�čՠ�Ř³У��ֱ�

q҄Ʌr�˯Ę̷�ϟ��˴ӘͰķ{�vĦɦ֔Ҏ�֯շĘʛ֯Ԭɴ�ѿ֔Ҏϫȇ�ˆϐ

Ŕŀ�ˆ՜��¨֯Ħɦ֔Ҏ�ʖց�¬®֯Ĉȳûéú�֤vϛʺ{˥Ѭ��v¯��{

У�°�ֱ�¤�֯Ĉȳ©ËØûË³ʹ��Ć̘�¯ '� © �!- {֤Ř³У��v���z

֯˯Ę̷�֔Ҏϫȇ�֯ˆϐ̷�ҙŵШѤĸԸϙԈ�¤�ʖց�Ѭ��v¯��{̚

z����ֱ�ıϟ�ĊӤ³Ƽ�¯�֯ȳȷ̢��ʵƛȍƠ�Ԍ���v{֯Ѫ���

ËØûË{Ӻҵ�°¯�Ĉȳϛʺ�ժ¯��{ſz��ֱ���{��֯˯Ę̷�֯˯Ę�

¥��֯ӕ��ƥſ�˴ӘͰķ³˥���{֯Ŝů�ҙͰҔ�¬¯ˆ՜ʛ�ʵƛ�ȳ

ȷƠ�Ѹ{¯�҄x°�ֱ�

�

 

�

�

�



41  

���� ƣđ¦ƻ[FKgm¢|�¢ĤģěHƋƖW\Ž³ƮiõÕMP�

� � � ǒƜŽiĔIƱLOņŃ\Ƨļ�

�

f Χӑ� Ըʌ�

�

֒ȃϾըĀϭȩĦЯ� �

�

qЎЉrȫȺŵґŭЅҎԳʆ�žϬ��ŭ�»ÝúÁāƺ̄àøýË{˿ԶȐ�ţ~�

��ҌβЅϿ�ùËÂ{Ȉƕ�¯hҌβЅϿ�Ͱͩ³ӗ̚�¯�§�ȫȺŵґŭЅҎԳʆ

�žϬ��ŭ�˿č͋֬ӓɽćՄʉϛ֭͘��˿³˕ƈ�¯¸ýËùýÉÃÚú

�E�@I
�@I�g˿�աĉ�¯ШѤĸԸϙԈ�')2˿־ŏԱ��)(&�ƈ��ЅϨ³ӗ͆˕˿־

�Զ³ʊ|Ԍ����gč͋�y�¯¸ýËùýÉÃÚúĸԸĈů֬ ¸ýËùý˙˗ʭ֭

{ҋң��єĮӳ�є̐ϬաԯԽĸȫֽ)�)�$�� �)6H:��ӗєաԯԽĸȫ� AJ8D@>C6H:��ա

ĉ�g֤ӂє�Ăǩ��¯��³øÔØò×ú³Ϯv�ͤӛ��h�

q̑ΙrȫȺŵґŭЅҎԳʆŭ³žϬ�¯�§�ґøÔØ�ȠȦ �� ̕Ўz � ̕Ў֬ �

̕Ў�ſȧ֭¤� ��֫�¾üùāƈէ³ӄ��hžϬ��ŭ� � ֩�ҙȹŵ¾ÖāÖú

³˪Ů�g�֩�ȫȺŵґŭЅҎԳʆѿ�ɇώѿ�y�¯ϙ˿ƻՐ³αȷ��h�֩

��ȫȺŵґŭЅҎԳʆѿ֬¸ýËùýҙȹŵ˖ĉѿ�gտ˖ĉѿ֭�ɇώѿ֬¸ýËùý

ҙȹŵ˖ĉѿ�gտ˖ĉѿ �֭ӓɽćՄʉϛ͘B+'�֬ ')2��)(&� y֭¬�ÑýáÂԈ�E�@I
�@I�g

ҋң B+'�֬)�)�$�� �)6H:�� AJ8D@>C6H:֭y¬�ÑýáÂԈ�E�@I
�@I��ЅϨӗ͆³ӄ�

�h�

qˆѶrȫȺŵґŭЅҎԳʆѿ�ɇώѿ�΅¡žϬ̢�љ ��֫�ĽŀՎ³Ӧ§���	��Q�

�	���KH��	���Q��	���<��{ � ֩�yv��ŀՎɨ³Ӧ§�z��hȫȺŵґŭЅҎԳ

ʆŭ�ɇώѿ�΅¡ӓɽćՄʉϛ͘ ')2�B+'� ЅϨȈƕ��	� ŕ�g)(&��B+'�֬�	� ŕ g֭

E�@I
�@I ΅֬�	� ŕ֭ЅϨ�Ľć³Ӧ§љ �	 ŕ�˿ՐȈȒ³Ӧ§�hȫȺŵґŭЅҎ

Գʆŭ�ɇώѿ�΅¡¸ýËùýσʂgӂєŘ{Ȉƕ��v�hč͋ʭ�¸ýËùý³˖

ĉ��¨ҋң�� E�@I
�@I ΅�̳ʸɨ�Ӧ§�z��{g)�)�$��B+'����	� ŕ��� �)6H:�

B+'����	� ŕ��ЅϨ�̳ʸ�Ȉƕ��y®g AJ8D@>C6H: ЅϨ�̳ʸɨ{�z��h�

q҄ɅrȫȺŵґŭЅҎԳʆŭ�˿č͋�y�¯¸ýËùý˙˗ʭ³У�¸ýËùý�

ŃϮ�ήʎ{Զgβԏʹ�Ͳȟ³ʊ|Ԍ��g˿ՐȈȒ�¬¯ҌβЅϿ�Ăǩ���

�v¯hč͋ʭ¸ýËùý˖ĉ{ҋң�y�¯¸ýËùýÉÃÚú�ȍƠ��Џ˴�ʖց

³ĉx�єĮӳԽĸȫ�ЅϨ³ȍƠ�����ԧԋШѤ�ҋң͊³Ԭ��ť|�¬¯¨�

�˵α�°¯h˿č͋�y�¯¸ýËùýÉÃÚúĸԸձȼ�ҋң�y�¯єĮӳ�¨

ʖց³ĉxҌβ�ЅϿ��¨�֤ӂєgєɓϾ�ЅϿўǩ����v¯h�

�

�

�

�

�
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f̳֝� ƚĂՂ��ˮ̻� ӪΕ��ΗȽ� ʄȵ��Σơ� ɹĂ��ɍɣ� đղ�

 
Ϗ̻ȒȯĀʢϫǦŵЯ 
 

qҐ̦ržϬŭĽŀՎ�u¯���ˆĦʛ�ʢϫǦϽʲЅϿùËÂ�u¯hЅӇ҅��°

¤�źʢϫ�ЅϬ³Öāî���Нл³ӄvgźƛҖɷθуѠғ{ӎ̋�ѠғմǪ�¬®

ͩˆ�°¯��³̚z���(Arima et. al., Nature Communications, 2012)h

ɷθуѠғ�¥��gŵЋѠғ�ա��¨ӎ̋�Ѡғѿ�¬®ͩˆ�°¯��{Ԥɸ̚

z����{gϚ�ґϬʛ̷�yv��źʢϫʒˆĀˆϐͰɾ�̚z��vh � ̻Н

л����¬w�Ґ̦zgžϬŭĽŀՎ�¬®ʖց�°¯źʢϫʒʺ�ȍȾ³ͤӛ�¯

�§g2з֏�žϬŭĽŀՎò×ú³î¹Ë�yv�Ńž�gͤӛ³ӄ��h  

q̑ΙrICRî¹Ë³Ϯv�ȠȦč� 50%¾üùāƈէ�gґϬ 18̕��ɮϥƀ՟�¬¯

̷̗ȧž³ӄvg2з֏�žϬŭĽŀՎò×ú³Ńž��hŃž��î¹Ë�žϬŭg7̕

֩g14֩̕��ŀՎαȷ³ӄvgɇώѿ��΅ԛ³ӄ��h¤�gžϬŭ�ʥң³Ŭϼѣ

ѹȯЉͤӛ�¬®Ӣŋ�gźƛҖ�y�¯ SMA�ЅϨʐʂ³΅ԛ��h  

qѥ͉ržϬŭŀՎ�g50%¾üùāƈէò×ú֬ƈէѿ 1.74±0.12g, ɇώѿ 

2.00±0.19g, p<0.0001֭g̷̗ȧžò×ú̷̗֬ȧžѿ 1.55±0.09g, ɇώѿ 

1.92±0.30g, p<0.0001֭�¨gĩŮѿ�yv�̳ʸ�ŀՎ�ήɎ³Ӧ§�hžϬʛ 14

̕�̢ω�̔�ċò×ú�¨ŀՎ�̳ʸ�ɨ�Τȗ��v�{gžϬʛ 7̕ʛ�̢ω��

̷̗ȧžò×ú�¥ŀՎ�ήɎ{;ȭ��v�h��v�ċò×ú�źƛҖɷθуѠғ�

α-smooth muscle actin (SMA)ЅϨʐʂ³gȒƛҖ� SMAЅϨʐʂ�¬��ӌͶ��

΅ԛ��ѥ͉g¾üùāƈէò×ú�yv��¥gƈէѿ�yv�̳ʸ� SMAЅϨ�Ľć

{СӦ�°�(ƈէѿ 0.69±0.17, ɇώѿ 1.00±0.13, p<0.001 )g̷̗ȧžò×ú

�� SMAЅϨևǺ�y�¯ЅϨʐʂ�ɨ�Ӧ§°�z��{gźƛҖ�ͩˆѠғ̋�ή

Ɏ{Ӧ§°�h  

qѥӰržϬŭĽŀՎ³ŷϨ�¯Ğз֏�ò×ú��g14֩̕¤���ŀՎɨ�Τȗ��

v�h¾üùāƈէò×ú�yv��gžϬŭ�źƛҖɷθуѠғ�y�¯gSMA�ЅϨ

ՐĽć³Ӧ§�h¤�g̷̗ȧžò×ú�yv��gSMAЅϨ�ա�¯ՐЉ�ɨϺ�Ӧ§

°�z��{gӂшͩˆѠғ�̋Љɨ³Ӧ§�h   

 
�

�

�
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����� Ǎƈğ\îñċHŊ¬ª@ƑƌƼàƿ[Ėǌi¨Eg�

�

fɛǹ� ղĂՂ 1, Шӷ  ՛ȫ 2, Шӷ� ħ 2, МĠ� ʅՎ 3, ɛϯ� ʮĊ 3, ơ̾� Νɷ 4,  
ΫΉ ծǃ 4 

 
1օȓǿȒȯȒȯըĀçüà¸½Ö·ÂËНлӲʃ, 2z¥©�ȫ�ÂùÛÔÂ,  
3МĠсĂϭȩĦЯÂùÛÔÂ, 4 ͢ΊĘͥ͗ʈķХĀ͓֗ЯȯНлˍ 
�

qЎЉr� Ę�Ęŭ�̱Ի�͓֗�u®gĘҎŭ�Ęŭ�¥��ӕ�¨ư�ŭ

����ͦ§�̳Ќ�u¯h�(!6� ϪӰ�Ǽ�~�gӕ�ȠȦƌgȠȦč���˯Ęč�

͓֗˿ƻ{Ęŭ̷�Ũ¬®gŭ{ˆ՜��ˆĦ̷�ҌβgñÑìùÔÂϿŖѿ֬&:I	�,֭

�ЅϿùËÂ�ʖց³ĉx¯ĝ{̚z��®��u¯hĂ̑gĘč B68GDCJIG>:CIH ǋ

Ր�č�gҕԈ֬ҕҍՋ֭{ǜĂgӕ�ĝ˿ƻ�ʖց³Ƽ�¯h՜ՙȐŋĈ֕ǔҕҍ

Ջ֬%�).��֭gϚ� C�� ї� 9D8DH6=:M6:C>8�68>9֬�!������C��֭�gĘɻŭ�ҙ�Ѕ

Ը�ՎӐ�ʗƒ³͉������~gĘč� �!� {ԤɸgҌβg&:I	�, �˕ƈƙ͉�u

¯ĝ{К°�v¯hʑНл�gǴǺ�҂ʽϚ�֦ĩ֏˿ƻ{Ęč %�).�� ѣˆ�ʖց

³ĉx�v¯ıӬ³н��gz���ǴǺ�ɍŭƸ�ˆĦ�Ҍβʂ�աĉ��v¯ƿҔʭ

³ͤӛ�¯ЎЉ�ӄ��h��

q̑Ιr�Ͷɴſȧ�Ŝɴŭ³žϭ��ϭʛ � ÿ̲�Ŝʄ�˯Ęč�ȝʭ �� ǈ֬� ǈ�֦

ĩ֏˿ƻ{ůǯĂɎ�vГgī� � ǈ�ůǯɷǶֽůǯ  ļ�Г֭zg˾Ę�˷ŉ�

°�Ęč� ).�� σʂ³ſ͆��h��

qѥ͉r�C�� ї %�).�� � �!� y¬� �)�֬:>8DH6E:CI6:C>8�68>9������C��֭�Ęčσ

ʂ�g֦ĩ֏˿ƻ�Ɏ�vѿ{ůǯɷǶѿ�΅�g̳ʸ�ĽŘ³У��h�z�g�%�

֬S�A>CDA:C>8�68>9�������C��֭� C���%�).�� � ��֬6G68=>9DC>8�68>9������C��֭�g

ċѿՠ�ɨϺ�Ӧ§°�z��h�!�
�� ΅�֦ĩ֏˿ƻ�Ɏ�vѿ�ĽŘ�u��h�

ygҌβϣ�֦ĩ֏˿ƻ�Ɏ�vǴǺ�ůǯɷǶŘǴǺ¬®¨֤~gϚ�ˆĦ�Ҍβ��

��~ ǸєɓϾ̳Ͼϣ¨ůǯĂ�u��h�

qѥӰ�ӑӗr� ǴǺ�҂ʽgϚ�֦ĩ֏˿ƻ�Ęč� %�).��֬�!���)�֭σʂ�ʐ~

ʖց�¯ĝ{̚z��®g��ǴǺ�ЅҎ��ŭ�Ҍβ��°�ĹwϽʲ�ß¸ùËÂ

��¯ƿҔʭ{Уǚ�°�hʞ��g֦ĩ֏˿ƻ�Ɏ�vǴǺy¬�ŔĦ�ɇ�gĝ˦

Ɍ�ʐƠ{ՎӐ�u¯h�z�gзi�Ϫϰ�֦ĩ֏˿ƻ{Ĉƥſ�ȁǅg�!� �Ççùñ

ýØ¨҄ʾ�¯¡|�u¯h�

�

�

�

�
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�
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������ �n|���iŞCR ���%� ŀƩž\ůŵǘ±\ƝÔƟřï@�

� � � � ƹµýŦř@w�����Õ[ǄOgƅƆŧƧļ�

 
fƾυ ·Ϭ 1gɹϯ ɏ 2gąȰ Հȕ 3gɷρ Ȯ͊ 3gĎϯ Кȫ 1gɛϯ Ձȫ 1g͍ ̾ ȸ
Ϭ 1gՑϯ ЭԀ 1gɍ͇ ǢѾϲ 1gМՏ ǁ̈ 2gđőϯ Ŝȕ 3gҰҸ Ҳ̧ 1 

 
1ϪН BRCĀ̻̕î¹ËÂùÛÔÂg 2̓ĥƤЯЯȒȯĀոΕϽʲНлˍĀ»äÊº

ÝÖ·ÂËſՏg3ɛ͠ȒȯĀƤȯɦȯѰǅНлՄĀϫȇԽĸƤȯӲʃ 
 
ˇi�̻̕î¹ËÂùÛÔÂ�yv�֤ʂ�ѩƈ�°�î¹ËϬϭ֔Ҏ́Ĳ�ѮѽЉ�

ӇϨǸӗ͆çøÔØå¼āð�¬®gȐ~�Խĸȫ̅ȍî¹Ë�y�¯ѮѽЉ�ӇϨǸӗ

͆³ӄ��|�h��ÉËÖð³Ϯv�gî¹Ë�ґŭ̷�y�¯͓֗́ĲgϚ�Ľ͓֗

{ӄƛӇϨǸ�ĉx¯ʖց³gӄƛӇϨǸӗ͆çøÔØå¼āð� DNA ñÓúƠ�ȷՐg

ҙѣѹӗ͆��³Ϯv�ͤӛ�gЅԸձȼgѓШϽʲ�y�¯ DOHaD (Developmental 

Origins of Health and DiseasegˆĦϾґϬ̷ЅϿ) ıӬ�ͤӡ³Ў˦��v¯h̞ɸʂ�

̻Нлķ�yv��ͳ�¬w�ȀǏ³ӄ��hICR î¹Ë(ϟ)� C57BL/6J î¹Ë(Īϟ)

³Ϯv�ȸ֠³ӄ��ѥ͉gȠȦƌ�ϟ�ŀՎ�ա���Ǆѿ�̳ʸ�ɨ�Ӧ§°�g

ȠȦʛ�ĽÑýáÂѿ(LP)gĽÑýáÂ�ҹՋ³Ϊƕ��ѿ(LP+FA)�Ľć{ӑ°g

ȠȦƌ�ӂčÑýáÂԈgӂčҕԈgӂєŘ���áøñāÑ� LP ѿ�Ԭɴѿ��ՠ�

ɨ{¥°�h¤�g̐ ϬĪ�ŀՎ�ա��� LP ѿ�yv�ͫδѿ�΅ԛ��̳ʸ�Ľ

ć��y®gLP+FA ѿ�ͫδ� LP ѿ�čՠЉ�Ř����h̐ϬĪ�ҙ�y�¯Խĸ

ȫЅϨ�ȍƠ�ա��֍Һ�ɨ�ӑ°�z��{gˆϟ�ҙ�ԽĸȫЅϨ��ͫδ-Ľ

ÑýáÂѿ�̚З�ɨ{ӑ°�hշĘʛ�ղŔŀ�ա��ӄƛӇϨǸӗ͆³ӄ���

�±gĽÑýáÂ�ӄƛӇϨǸ�ɨϺ (ϙŀ˳џgХķ˳џӄƛ�ήɎ){Ӧ§°�h

̻ɸʂ�yv��g�°¤��ӇϨǸӗ͆�ա��Ӑљ�¯��¨�gӄƛϺɴ³У��

Ī{ˆ՜ʛgҙ�yv���¬w�ԽĸȫЅϨáÑāý�gÅÞðñÓúƠáÑāý³У

��z³g×āÑéāË³Ϯv�áË¹º¸ӗ͆т�ԽĸȫͰҔ¶ÞÖāÉöý�¬��

ʟ°�Кӑ³ȀǏ�¯h 
�

�

�

�

�

�

�

�
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����� úûª\Ŋƥ\Ǎv�m~��u£m¢��u|ǔ��ǕFd^�

� � � v�m~��u£¡¤�ǔ��ǕXĐćķ\ýYc\¸ƁĠX\ǄƵǘ�

� � � �276,%03621�!20)1<5��748):�

 
fȒđő� űѾ 1, 2gSarah R Crozier2, Nicholas C Harvey2, Keith M Godfrey2, Hazel M 
Inskip2, Cyrus Cooper2, Siân M Robinson2, SWS Study Group 
 
1ǯнőŜƤЃЯȯըg2MRC Life course Epidemiology Unit, University of Southampton, UK 
 
qҐ̦rȠȦč�ӕ�֤ӂє�gґŭ�ˆ՜����~gŭ�Ɋ͂�Ҍβ©ʼʭϽʲ�

ЅϿùËÂ�աԯ��y®gȠȦč�ӂєÆýØüāú�¬®�°�¶¹Ø¾ð{̅Ǡ

�¯��{ȀǏ�°�v¯hӕ�ӂєŘ�gĝč�ǋ¤°�v¯ψΉƠϙ�з֏�ʐ

~ʖց³Ƽ�¯�§gȠȦč�˿ƻ�°¯ψΉƠϙ�Ԉy¬�Ր{ͳĊĮ�Ŝʄ�Ƹ£�

ʖց³̚z��¯���տɴ�ՎӐ�u¯h¤�ԤɸgͳĊĮ�Ŝʄϛʺ�Ƹ£�ʖց

�Ȓ|�©֍ǳƠ�¯ϽϾùËÂ�gȠȦ̷�y�¯ӕ�͓֗�ԶĈԏ{Ԍ�¯Ñ¸ï

ýÃ�¬��Ϻ�¯��{Уǚ�°�v¯h�

qЎЉr̻Нл��gǕč�ǋ¤°¯ψΉƠϙ�ӂєĆ̘ҔƔ֬Ԉ֭³У�˦ͫ�u¯

Ãø¸ÍïÔÂĀ¸ý×ÔÂË֬ "��<AN8:B>8�>C9:M֭�ψΉƠϙ�Ԉ�Ր�ċ̑³У�

Ãø¸ÍïÔÂĀüāÙ֬ %ֽ<AN8:B>8�AD69֭�ЖЎ�gȠȦč�ӎ̋�̢ω֬ƌ̷Āʛ

̷֭�y�¯ӕ�ĝ  " y¬�  % �ŭ�ˆ՜Զе�y�¯ŀѣˆ֬ŀҕҍՐy¬�թ

ҕҍՐ֭��աԯ��v�ͤӛ��h�

q̑ΙrұǯÇ¹ÇýçØý�ǳľ�¯ ���� ͺ�տȠȦȝʭ³ɇӹ���ÆëāØНл

֬,DJI=6BEIDC�0DB:CZH�,JGK:N֭ƶƕ҅ ����� ǈ�w�gȠȦ{̚z����ȝʭ�

��Ϭ¤°�ŭ ��� ѣ³̻Нл�ӗ͆ɇӹ���hȠȦč�ӕ�ĝ  " y¬�  % �g

ȠȦ �� g�� ̢�ƺմ��ϙ˿ƻ֊ʂӮ͑Щzчž��hŭ�ŀѣˆ�gžϬ̢g

� ͺ̢g� ͺ̢�ĞՎ»ÝúÁā1 ѲǌƺαȷΙ�¬®αȷ��hŀҕҍՐ֬AD< ȍ˸Ř֭

y¬�թҕҍՐ�ɷǶŘֳgͫδŚɨִ��¯¬w�ͫδƠ��h���gȠȦǄ̷�

ӕ�ĝ  " y¬�  % �ŭ� � ̢ω�y�¯ŀҕҍՐy¬�թҕҍՐ���°�°�աԯ

³ͤӛ�¯�§�gՎǨɲſ͆³ӄ��h�

qѥ͉rзi�ĤѦӐǩ³Ӯ̌����±gȠȦ �� ̢�ӕ�ĝ  " y¬�  % �g�

ͺ̢y¬�ֹͺ̢�ŀҕҍՐ�̳ʸ�Ͷ�աԯ³У���� "ֽ� ͺ̢�ţǉʭ ���	��g� ͺ

̢�ţǉʭ ���	�g %ֽ� ͺ̢�ţǉʭ ���	���g� ͺ̢�ţǉʭ ���	����hĂ̑gȠȦ

�� ̢�ӕ�ĝ  " y¬�  % �g��̷̢�ŀҕҍՐ�աԯ{¥°�z��h�yg

ӕ�ĝ  " y¬�  % �žϬ̢�ŀҕҍՐ��� � ̢ω�y�¯թҕҍՐ��աԯ�

Ӧ§°�z��h�

qѥӰrȠȦč�ӕ�ĝ  " y¬�  % {ŭ�ŀҕҍՐ�Ƹ£�ʖց�gȠȦ̷ՠč�

̷̢�¬��Ϻ�®gϚ�ȠȦƌ̷�y�¯ӕ�ψΉƠϙ�Ԉ�Ր{ŭ�ɻɎ̷�Ҍβ

�աĉ��v¯ƿҔʭ{Уǚ�°�h�

�

�

�

�

�
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�

fɍΓ� ĥȫ �gӏ́� ̖ȫ �g-G6C�'<D8�'<=>�g)=6B�-=:�-6>gӏ́Ɉȕ ��

 
�ɂɛȒȯƤҾȯȒȯըĀÉËÖðʵƛЯȯgՑΓƤЯȒȯĀűӃӆϬȯ�

 

4Ґ̦5� éØÚð�Ò¸½ÀÉý֤σʂΌ͏ǴǺ֬տΌ͏ǴǺ� �ŕ֭�ɕľ�¯ӕz

žϬ��ɍŭ�ҙШѤЅԸ �Ò¸½ÀÉý̫ռ�ʖց³̚z��¯��³ЎЉ��

�géØÚðŲǔǯÒÚýɬ�ŨяԖǼǴǐԠǴƣ֬ÖýÄXǴƣ֭�ɕľ�¯ӕ�ž

Ϭŭ ��� ǈ³ɇӹ���Ϭʛ �z̲�Ę³˲ƻ�g��ĘčÒ¸½ÀÉý³αȷ�g�

¾̲g�ͺg�ͺ¤��ԨԑӮ͑³ӄ��|�h4ЎЉ5� ĨǨg�ͺ����̢ω�gҙШ

ѤЅԸͤ͑³ӄvgґŭ̷y¬�žϬʛ̷̗�̫ռ��Ò¸½ÀÉý̫ռ�ɻŭ̷�ӦК

ͰҔ�ԵƛͰҔ �ʖց³̚z��¯��³ЎЉ���h4̑Ι5� ɇӹ�g�ͺ̢�ͤӠ

³ƼӠ�� �� ǈ֬Ԩԑϣ ��֭֫ӦКͰҔͤ͑�¾¹åîý $���X""֬ұөϖ֭³gԵƛ

ͰҔͤ͑�gðāæñýØ &ְ���֬ұөϖ֭³Ϯv�Ӣŋ��h�yg$���X""��č�

¨տәө˦ֽ̋'DC�K:G76A�"C9:M���DC8:EIJ6A�I=>C@>C<���68:�G:8D<C>I>DC��-G>6C<A:H��

)6II:GC�G:6HDC>C<��!6C9�BDK:B:CI�� �����ćļɐʂz�¯�³чž�gӗ͆�Ϯv�h

¤�g&���� �gǦϮ�ֽ&6CJ6A��:MI:G>IN��)DHI>C<�8D>CH��-=G:69>C<��:69H���G6L>C<�

-G6>A�z�¯�gƪӮԵƛֽ�>B����6I8=>C<ֽ������6I8=>C<��:6C76<��-=GDL>C<��:6C76<

z�¯�gàøýËֽ�6A6C8:��(C:�%:<��6A6C8:��06A@>C<�!::AH�G6>H:9��#JBE>C<�DC�B6IH

z�¯�� ���˦ͫz�®gǄ˦ͫ��v�Ò¸½ÀÉý̫ռ˦ͫ��աԯʭ³ͤӛ

��h4ѥ͉5� 'DC�K:G76A�"C9:M��ϲȫ�g�ȅƠÒ¸½ÀÉý֬-���֭©ѰÒ¸½ÀÉ

ý΄ʭ˦̋�̳ʸ�Ӻ�Аա³gĤѦӐǩ³Ӯ̌��¨У��h¤�gćļɐʂ�č��

!6C9�BDK:B:CI {Ò¸½ÀÉý̫ռ˦̋�ʐvӺ�Аա³У��hԵƛͰҔ��v��gϲ

ȫ�yv�g-��� u¯v�ѰÒ¸½ÀÉý΄ʭ˦̋{֤vѿ�gàøýË�ʟω{̳ʸ�

Ľz��h4ѥӰ5ǐϭ̷Ò¸½ÀÉý̫ռ� �ͺ̢ω�¨ҙШѤЅԸ�ʖց³Ƹ£��y

®gϲȫ�ӦКͰҔ©àøýËͰҔ{Ľć�¯�҄x°�h��

�

�

�

�
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� � � ¹Ġ�

�

fɍɛϯ� ͶĦ ��g,6G6=�&DG<6C�g+D7NC��>MDC��g�A6G:�06AA��g#68FJ>:��6N��

�
�ҿȝȫȒȯĀĦՠϬΞȯНлЯĀϙ͓֗ȯɉ̆g�%><<>CH�"CHI>IJI:��.C>K:GH>IN�D;�

�J8@A6C9�� G6K>96��'6I>DC6A��:CIG:�;DG� GDLI=�6C9��:K:ADEB:CI��':L�3:6A6C9g�
��,8=DDA�D;�'JGH>C<��.C>K:GH>IN�D;��J8@A6C9��':L�3:6A6C9g��.C>K:GH>IN�D;��J8@A6C9��

':L�3:6A6C9g��%><<>CH�"CHI>IJI:��.C>K:GH>IN�D;��J8@A6C9�� G6K>96��'6I>DC6A��:CIG:�

;DG� GDLI=�6C9��:K:ADEB:CI��':L�3:6A6C9g�

�

֬ЎЉ֭�(!6� �Ϩϛ�gɼы�»ã×ýË{һк�g̉Ҏ³ǋ¦ĩŮ³Ԭ��

CDC�8DBBJC>867A:�9>H:6H:H��'�����ěգɇц�ȸ̒{ʐ~§°�v¯կ�u®g

̞ɸÉý¿íāú�՟š�°� �I=�0DGA9��DC<G:HH�DC��(!6� �Ñ¸Øúm�GDB�,8>:C8:�ID�

)DA>8N�6C9��8I>DCn�g�°³Ӈ��v¯h�� ĩŮ³Ԭ�� '�� �ěգɇц�ȸ̒�g

�(!6� �ա�¯ӦӴg�¤®ЯȯЉùÖøÉā��H8>:CI>;>8�A>I:G68N��gͲ~ĝ��|�

v¨��u¯{gϨǳ¤� �(!6� �ա�¯ӦӴ��v��ȀǏ�gտɴ�Ɏ�vhŇx�g

 6<: ֬�B�#��A>C�'JIG���������HJEEA������,��,֭�÷āüÔáָ¾ǯ֬¸ÁùËֲ

å·ýøýÙֲÙ¸Õֲßý¿ùāֲËê¸ý֭�ƃϭȩ�ɇ�¯¶ýÄāØӮ͑g�6N 

�#��(!6���������������gÛôāÊāøýÙ� ����� ͺ�Ϭʝ���ӕ³ɇӹ���

ȯ͖³ǼЍ��¯̉ҎĩŮƌʛ�Ӯ͑gԺҿ�ɍɛϯ��#��(!6����������,JEEA���,���

�̻̕ĦȝȫȒȯϬ³ɇӹ�  6<: �ԈǞЩ³̻̕өӟ��ȸ̒��¶ýÄāØӮ͑{u

®gv�°¨ �(!6� �ɇ�¯ĽvӦӴ{ȀǏ�°�v¯h�� ̻Нл�²°²°�g�(!6�

�ա�¯ЯȯЉùÖøÉā��v�gİć�ĝք³ͤӛ�g�°�Ǽ�v�gǯհ΅ԛ³

ЎЉ��� �(!6� �ա�¯ӦӴ��v��ԈǞЩ³Ńˆ��h������(!6� �ա�¯ӦӴ�

�v��ǯհ΅ԛ�ՎӐzׂ����ՎӐ�u°�gӮ͑ɇӹ³Ł��¯zׂ������(!6� �ա

�¯ӦӴ��v��ǯհ΅ԛ�g��¬w�ԈǞЩ³Ϯv¯¡|zׂ�֬ѥ͉̻֭̕��Ұ

ɸȝʭ�֤֊ʂ�©��ÛôāÊāøýÙ��ʫ̷̝�ȣ¤¯֤֊ʂ�Ҍβ³ŴǸŇ��

�gǯհՠ��Һ�vɨϺ{ȭǳ��v¯��³҄x¯�g�(!6� �ա�¯ӦӴ��v��

ǯհ΅ԛ�g̉Ҏ³ǋ¦ĩŮ³Ԭ�� '�� �ěգɇц�ȸ̒�ԀՎ�ʵȀ³¨��gՎ

Ӑ�u¯��ǅʸ�Ը��hԈǞЩ��v��gĂҫȒӃƸ�čȯϬ���ӕ³ɇӹ��

�ĂҫϮ�èúËçüåºÔÉöÚúϮ�  з֏³ұө�Ńˆ��híËÑāЅӇ��g

½ùÊÚú�ұөϖƸ�̻̕өӟ³űӇ�¤���g�ʸӑ©¶Ùà¸Ë³v��|�vh��

�
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� � � ǌ�

 
f->C�->C�0>C�,=L:�gҿӷ� ղĞ g̐ϯ� Ӌǁ �gɷՏ�սǁՂ �

 
�ǯнϫȇНлˍĀϫȇŜʄНлÍýÑāgǯнϫȇНлˍĀϫȇùËÂНлÍýÑā�

�

q��§�r� ЅԸ̷�y�¯ϫȇΌ͏ϙԈ̭ռ�gɍŭgu¯v�ͳĊĮ�Ŝʄ�ɇ�

¯Đ�ƯիӐǩ��¯ƿҔʭ{u¯��{ȀǏ�°�v¯h�°¤��gϫȇΌ͏ϙԈ�

ЅԸ̷̭ռ{ˆĦ�ҙШѤїgϚ�gȯ҂ӄƛ�Ƹ£�ʖց�ա���ĂՄȀǏ�°�v

¯{gĪî¹Ë�ȯ҂ӄƛ �ʖց��v��¤�Ĉ̚�u¯hɍŭ©ͳĊĮ�Ŝʄ³ѭ

˥�¯�§��̷̗ͤӠ�¬¯Ӣŋ{ʦӐ�u¯hˆĦ�ȯ҂gy¬�ӝ˂ͰҔ³Ӯ¡¯

ӢŋΙ�Ȑ~՟Ѕ�°�v¯{gĪî¹Ë�y�¯ʖց³Ӣŋ�|¯ӣ֠̑Ι�¤�Ɏ�

vhԤɸg×·āÎú˰Έ����z�Ăͳёȫgu¯v�¿Ëˆſ{ՋƠ�¯���¬®g

ĞͳϬˆ̳Ͱ»¶üÐú H:8DC96GN�DG<6C>8�6:GDHDA��,(��{ʒˆ�°¯��{ȀǏ�°�

v¯h̻Нл��ǤӔ�Ǽ�v�мՠȯ҂ÖËØ³Ϯv�gȯ҂ҔƔ�ɇ�¯ʖց³̷̗

ͤž�|¯Īî¹Ëò×ú³Сн�gЅԸ̷�y�¯ ���,(� �ʖց³Ӣŋ�¯��³ЎЉ

���h���

q̑� Ιrȸ֠ƛϙ���ȠȦ �� ̕� ��%�
8�î¹Ë³̻̕Âû¶�͗�¬®ԉŮ�gȠȦ

�� ̕ЎzžϬʛ �� ̕Ў¤�gůԔǌṶ̊ռÓóýàā³Ϯv�×·āÎú˰Έ����g���

�½Ðý³ƕx� ���,(�g¤��թёȫ� 6H��̭ռ֬�̢ՠ
̕g�̕
֭³ӄ��hž

Ϭʛ �� ̕Ў�gã×½ĀØøÔÀýÃĀÉËÖð³Ϯv�gĪî¹Ë�ȯ҂ӄƛҔƔ³Ӗ

Ʌ��hĪî¹Ë³Ϯv�gмՠȯ҂ҔƔ³Ӯ¡¯�§�ǤӔ�Ǽ�v�мՠȯ҂ÖËØ

³g��Ǩ�ØûāÛýÃԶе�ʛ�ȸհ�ÖËØԶе���ȸ̒��ẖѢӣ֠ � ̢ՠʛ

�ӗƍ³ӄvg֧Ոć�Ǥϩ³˲ƻ�g8�&) ÉÃÚúѤԒ�ա²¯ǤӔ�ʹӔÛôāüý

�ȭǳ�¯à¸½îā¾ā����g� (%���ԽĸȫgχϿʭÇ¸Ø¾¸ý"%���7:I6g-'��6AE=6g

ҙŵχϿîā¾ā�(1gŬϼ˜ʑѠғïÂüÃù¶îā¾ā"76� ���ЅϨȍƠ³ù¶ú

Ñ¸ð +-�)�+ ̑Ι�Ӯ¡�h���

qˆ� Ѷrȯ҂ӄƛ�ѥ͉��g�� y¬� ���,(� ³̭ռ�°�ѿ�ɇώѿ�΅¡gÑāÅ

Ø¤��̢ՠ{՜v��{Ӧ§°�hǤϩ�y�¯ǤӔ�ʹӔÛôāüý�ȭǳ�gʵ

ȀĸԸ�ՎӐ�ʗƒ³͉���v¯ ���g� (%�gχϿʭîā¾ā-'��6AE=6���(1 y¬�

ïÂüÃù¶�îā¾ā"76� ��� B+'��ЅϨՐ�Ȉƕ{ ���,(� ѿ�ӑ°�h��q҄� Ʌr

¤�gˇi�Īî¹Ë�ƆϮƿҔ�̷̗ͤӠ³Ӯ¡°¯мՠȯ҂ÖËØ³Сн��h�

�î¹Ëò×ú³Ϯv�gȒΈč�Ό͏ϙԈ�u¯ ���,(� �ȯ҂ӄƛ�Ƹ£�ʖց³Ӯ¡

�ѥ͉gґŭ̷ךĘŭ̷�y�¯ ���,(� ̭ռ�gǤϩ� 8�&) ÉÃÚúѤԒ�ա²¯ �����

 (%� ³ĩ��ǤӔ�Ǽ�v�мՠȯ҂�ʖց³Ƹ£���{҄x°¯h��g���,(�

{Ǥϩ�χϿ³ӨɌ�¯ƿҔʭ¨҄x°¯h��¬w�ȯ҂ҔƔ�ʖց³Ƹ£� ���,(�

č�ˆſ�¤�Ǉȷ�°�v�v{g̳ƔŖӌ�u¯̳Ͱϙт{gӂΦʢϫu¯v�ǤШ

Ѥ³ĩ��ҙ�Ů®gҙШѤї�ʖց³ʊ|Ԍ��ƿҔʭ{҄x°¯h��¬w�ʖց

³У�ˆſ�Ǉȷy¬���ŃϮͰɾ��v�gĨʛӥ�~ͤӛ��v~ʦӐ{u¯h��

�

�

�

�
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� � � gĚŹě\õÕ�

�

fҿĠ� Ԁȫ �gΎϯ� ѾΒ �g̻ՠ� Ă �g̶̲� ǔͮ �

�

վɜГнȒȯȒȯըĀҾϬǓЯȯѰǅȯʁĀǕ͓֗Яȯɉ̆�

ɛ͠ȒȯĀϬǓϫȇȯՄĀǴǺϙȯЯ�

�

qЎЉrøÔØ�շĘ̷��g֘ѣˆ©ʒʺ�ȍƠ�ĹvgԔŀ�Ǧȶʒˆ³ŏ�ëú

òý{ſΘ�°gɍҝ�ſƠכˆϐ{Ա¥єԈΤƠǌƺաԯԽĸȫ�ЅϨ{ȈȒ�¯hԤɸ

��gˆϐ̷�ϬΞ҂ʽϾ�ЅϿ��ґŭ̷zĘɻŭ̷�͓֗ϛʺ{աԯ��v¯�v

wȀǏ{u¯{gշĘ̷�Ľ͓֗{��ʛ�ΤƠǌƺͰҔ�ʖց�³Ƹ£�z�̚z�

�vh���̻Нл��gøÔØ�շĘ̷�y�¯Ѫ�¬¯Ľ͓֗ϛʺ{��ʛ�øÔ

Ø�ɍҝєԈΤƠǌƺաԯԽĸȫ�ЅϨ�ĉx¯ʖց³ͤӛ��h�

q̑Ιr�� ֩̕� ,� їղøÔØ³ ѿ�ſ�gĂ̑� � ֩̕¤�ӕ�֔Ҏ֬ɇώѿ֭

�g¨wĂ̑�Ϭʛ �� ̕z � ̕¤�� �̕ՠgѪ֬շĘ̷Ѫѿ֭��gмҝ�y

�¯Ğє֏ΉӗՊўy¬�єԞԩ˜ŀ� B+'� ЅϨՐ³ù¶úÑ¸ð +-�)�+ Ι�αȷ��

֬ȸ֠ � h֭¤�gЛ̷֔Ҏ�Ǉͪ�ˎօ�շĘ̷� �̕ՠѪ���øÔØ³g�� ��

ՠgͫδǮʒ֔̎³ĉx�֔Ҏ��̢ω�gǄѿ³��  ѿ�ſ�gĂ̑��ĽҕҍĀ

֤єԈ³g¨wĂ̑��֤ҕҍĀËÂüāËΪƕ³ĉxg�� ՠ֔Ҏ��ʛgмҝ�

y�¯єԈΤƠǌƺաԯԽĸȫ� B+'� Ր³αȷ��֬ȸ֠  h֭�

qѥ͉r�

֬ȸ֠ �֭շĘ̷�y�¯ �̕ՠ�Ѫ�øÔØ�ŀՎ³̳ʸ�Ľć���h�̕ՠ�Ѫ

ʛ��g,"g, %-� y¬�  %.- � B+'� Ր�ɇώѿ�ɨ�ӑ°�z��{g %.-� � B+'�

Ր�ɇώѿ�΅¡�̳ʸ�ȈȒ��v�hŷ˿՟ȣ �̕ʛ��gշĘ̷Ѫѿ� ,"g, %-�

y¬�  %.-� � B+'� Ր�ɇώѿ¬®̳ʸ�Ľz��h�

֬ȸ֠ ֭ˆϐ̷�֤ҕҍ�� �� ՠ֔Ҏ��øÔØ��gĽҕҍѿ�΅ԛ��gм

ҝ�y�¯єԈΤƠǌƺաԯԽĸȫ� B+'� Ր�Ľć��v�hĽҕҍ³˿ƻ���ȁǅ

��gշĘ̷Ѫѿ� ," © , %-� � B+'� ЅϨՐ�ɇώѿ�΅¡�֤z��h�

q҄ɅrİĆ�ѥ͉¬®gշĘ̷�Ľ͓֗�gշĘЏʛ�єԈΤƠǌƺաԯԽĸȫ�ЅϨ

³Ľć��gˆ՜̷�ЅҎĈҬ³¨��ƿҔʭ{Уǚ�°�h��Ă̑�gշĘ̷�Ľ

͓֗�gˆϐ̷�yv��gɍҝ�єԈΤƠǌƺաԯԽĸȫ�ЅϨ³ȈȒ��¯��{У

�°gєԈ�ΤƠǌƺ�ģԱ�Ĺ��gʛ֤ӂє{Ԍ�®©�vƿҔʭ{҄x°�h�
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�

fĿҿ� ղĂg̻ϯ� ϰńgЬϯ� ɍЈǅgрč� Ő̍gΎϯ� ϱĒ 

 
ϭЯȩĦЯҩžʏĀĿҿϾը 

 
qҐ̦rԤɸg̻Հ��ʫ̷̝�̗ЅƠ©̹ȨƠĀ̤ȨƠ�ʖց�¬®֤֩žϭ{Ȉƕ�

ɎȫƠ�˝ԕ{zz¯�Ǉ̢�gĈȠΕЃʲ҅{Ȉƕ��v¯h��žϬŀՎ���ƥ

̋ɸՠͳс�ήɎ�g��Ґ̦��gȝʭ�ȠȦƌz�©�ŀǸ�Ȉƕ¨Ϫϰ�Ă��

҄x°¯ẖԤ�»äÊºÝÖ·ÂË�Нл{Ա¥gґŭ̷�͓֗ϛʺ{ˆҎ̷g�

��ˆĦ̷�Ŝʄ�ʖց³Ƽ�¯�vw �(!6� ıӬ�¬®gȫȺŵґŭ�͓֗ϛʺ�ՎӐ

ʭ{ŷӦӴ�°¯¬w����|�v¯hĨǨˇi�gґŭЅҎ�ӓωzŀ͓֗ϛʺ

³У�˦ͫ���ȠȦƌ�ŀ͚gȠȦč�ŀŀՎȈƕՐ�ŭŀՎ��աŎ³Ӯ͑��h�

q̑Ιr��� ɸ � ך̲�� ɸ  ̲¤�gʑը�Ͷ̷ϭ��žϭ�� ��� Ň�ŀɸ �	��־֩

Q�	� ͺgſȧ̋־��	Q��	� gƃϭȩ ��	�֫�³ɇӹ���hȠȦƌ�ŀ͚�տȠ̢

�&" ³Ϯv�g©�ѿ��&"���	���gͫδѿ���	�P��gҌβѿ��&"���� � ѿ�ſ�gŀ

ŀՎȈƕՐĀžϬŀՎ��աԯ³ͤӛ��h�

qѥ͉rִ֭žϬŀՎ�ɷǶ� ����	�<Q���	�< �u®gĽžϬŀՎ�ƒǅ� �	���u�

�hֵ��ȠȦč�ŀՎȈƕՐ�g©�ѿ ��	Q�	�@<gͫδѿ ��	@<Q�	�@<gҌβѿ �	�

Q�	�@< �u��h��žϬŀՎ�ɷǶ�g©�ѿ 	��Q���	�<gͫδѿ ����	�Q���	�<g

Ҍβѿ ����	�Q���	�< �u®gտȠ̢ �&" {Ľv¢�žϬŀՎ{Ľvţǉ³У��hַ֭

žϬŀՎ�ŀŀՎȈƕՐ�G׀��	�gEֿ�	����gտȠ̢ �&"�G׀��	�gEֿ�	�����̳ʸ

�Ͷ�Аա³У��h�

qѥөržϬŀՎ��ȠȦč�͓֗�����~gȠȦƌ�ŀ͚¨ʖց��v�h�(!6� ı

Ӭ�ӓω¬®gȠȦč�͓֗˦Ɍ©ŀՎшϪ�����~gɊ͂�ȠȦ³ӑ˭x�ȠȦƌ

z�͓֗̉Ҏ{ʦӐ�ʫ²°�h�

�

�

�
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fĿҿ� ˁȫ�gֆҿ� ¾Õȫg̾̈́� Ͷ̚��

 

�̓ĥƤЯЯȒȯĀոΕϽʲНлˍg̓ĥƤЯȒȯĀƛϙȸ֠ÍýÑā�

�

ґϬ̷�ϫȇ�ϬΥ�²�¯Ŝʄϛʺ�ʖց³Ƹ£�hґŵĽ͓֗�¬��ӨɌ�°¯Ϭ

Ξ҂ʽϾ�ùËÂ�Ľ͓֗�̭ռ�°�̷̢�Ŋȭ�¯h̔Ȁ�ϼȯНл�¬¯�gґϬ

ƃ̷�Ľ͓̭֗ռ�ґϬʛ̷�̭ռ�΅¡�ҌβgєҕԈĮӳϺɴgʥӂшїϽʲ�ùË

Â{֤vh¤�Æòý×·ÊāÌ�Ăҫ�ƕ֩�ĹvЅϿ�čɸİզ�ϾΈ����ʒԈ

{Ϩ°¯{gӂč�Įӳϙ©ĮӳңǦ�ԽĸȫЅϨáÑāý�ȸ�ϾΈ�Ӡ̏�°¯İƌ

zȍƠ��v¯h̻Нл��gʞ͂u¤®̚С�Ǟ²°�v�z��ґŵϫȇȍƠ�̭

ռ̷ՠ�ՎӐʭ�ʸǑgϚ�ȠȦƃ̷�̭ռ�ƙ͉³̚z��¯�§�gȠȦƌ̷�¥

�էȷ��î¹Ë�����ĽÑýáÂԈ³ĉxg��ˆŀңǦ�y�¯ԽĸȫЅϨȍƠ³

ӗ͆��h¤�gґŵϫȇȍƠ{¨��Ѣ̷̺�ĈŜʄϛʺ³ӗ͆�¯����~g҃

֩Ơ��v�vְֻּį�ˆŀî¹ËңǦ�Ϩ°¯̷̗�ȍƠ³˫x¯��³ЎЉ��

�h��î¹Ë�ҥϰ˿ѿg�̢ՠ֑֙ѿg�̢ՠ֑֙ʛ�̢ՠŷ˿ѿ�ֶѿ�ſ��g

ҋңzB+'�³Ӯ̌�gî¸Âü¶û¸³Ϯv�ѮѽЉ�ԽĸȫЅϨáÑāý³ӗ͆��h

ґŵ͓֗ÆýØüāúѿ�ґŵĽÑýáÂԈѿ��ՠ�ԽĸȫЅϨ�ɨ�

,�&�,><C>;>86C8:��C6ANH>H�&>8GD6GG6N�Ι�ӗ͆��h��ѥ͉g��+��������E����	����

�DA9�8=6C<:����	�³β��Խĸȫ�ҥϰ˿g֑֙gŷ˿ϛʺ��°�°���љ����љ

���u®gґϬƃ̷͓֗ȍƠ{ʊ|Ԍ��ԽĸȫЅϨáÑāý�ɨ�֑֙ϛʺ��¯��

�¬®ͤž�|¯��{²z��hϚ�֑֙ϛʺ��ÆýØüāúѿ�΅¡�ґŵĽÑý

áÂԈѿ{ĽvЅϨ³У��Խĸȫ�gËØûËʨх�ա²¯Խĸȫ©Ĉ֕ǔҕҍՋ�ǅ

ˆ�ա²¯ՊўԽĸȫ{Ȑv��{²z��h̻͂Ѫ�ʨх��Ć̘u¯v�Ľć�¯

Խĸȫ�ƈʠ{ґϬƃ̷͓֗ȍƠ�¬®˼²°¯ƿҔʭ{Уǚ�°�h�

�
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Maternal-fetal LIF-ACTH-LIF signal relay enhances the proliferation of 
rat fetal neural stem/progenitor cells via insulin-like growth factors. 

 
fɠϯ� �±|ִgɠ̾� ұϪȫִgȃϯ� Ǝǁֵg̓Σ͇� ƭֶͮg̓� ĺִ̚g 
Űϯ� жđִ 

 
ִՑΓƤЯȒȯĀƤȯՄĀӗƍȯgֵՑΓƤЯȒȯĀƤȯՄĀҙШѤȏЯȯgֶՑΓƤЯ

ȒȯĀĂҫ̉ҎͰͩĀϬϙȯ 
 
Interleukin-6 åµïùā�u¯ЇӂϾ˕ƈǩȫ(LIF)� Ȓ֯ҙЋԈ��ШѤЅϬ�ա²��

v¯��{К°�v¯hˇi��°¤��ŀϰ͂� LIF {ґЍ�ƐҚЋԈƊςëúò

ý(ACTH)�ſΘ³ӨɌ�֯�� ACTH {ґŭԊӂϩzŷ� LIF ³ӨɌ�¯�vwґЍ

³ĩ��ґՠ�ʵȀĸԸùûāáË¹º¸³Ѕӑ��h¤�֯��ӕ� LIF/ACTH Ç

āÊ�¬��ґŭҙȹŵ� LIF ÇāÊ{ʊԌ�°֯ґŭҙ�ШѤɺֲƌ֟Ѡғ(NSC){Ȉ

Ϳ�¯��³̚z���|�֬Simamura ֯Endocrinology 2010, Congenit Anom 
2011 h֭ĨǨ֯�� NSC �ȈͿ�¸ýËùýͪˆ՜ǩȫ(IGFs){ա²��v¯��{̚

z������ȀǏ�¯hȠȦ 14.5 ̕�øÔØŀ� LIF ³˖ĉ�֯4 ̢ՠʛ�ґĪҐŝ

ȒҙЋԈ�ԽĸȫЅϨ³ microarray �Ӯ¡���±֯NSC �ȈͿǩȫ�u¯ Igf1 y¬�

Igf2 �ЅϨ{Ȉƕ��v�hĂ̑֯ĐӐ� NSC ȈͿǩȫ��°�v¯ Fgf2 �ȍƠ�ӑ

°�z��h¤�֯ґĪҙҗ֣Φ(CSF)č� IGF1, IGF2 ӁЇՐ¨ɇώѿ�΅�Ȉƕ��v

�hґĪ CSF � IGF1, IGF2 σʂ�ϬϪЉѤ̢ȍƠ³Ӯ¡���±֯ċ҅�¨ LIF ÇāÊ

(ґ֩ 14.5t15.5 ֭̕�љ 24 ̢ՠʛ�äāÂ{Ϩ°�h��̷̢�Ȓҙ�yv�ҐŝЋԈ

� IGF ƼȾŀ(IGF1R){ʐ~Ŭϼ͏ҭ�°�h�� 14.5 ̕�ґĪҙȹ� LIF ³˖ĉ��

��± 4֯ ̢ՠʛ�ȒҙҐŝЋԈč� Igf1, Igf2 ЅϨ{Ȉƕ��h14.5 ̕�ґĪȒҙҐŝЋ

Ԉ¬® NSC ³Ƭշ� m֯icrosphere ³ʒˆ�� F֯GF2 y¬� LIF �ŽϪ����± Ǆ֯i

ƬϜ�Ϊƕ��¨ NSC  � BrdU �ƻԢ¥�̳ʸ�Ȉƕ�ӑ°�z��{ ċ֯҅³Ǉ̢

�ƕx¯���̳ʸ�Ȉƕ��h��Ȉƕ� IGF1R դȼƏ�¬��˕ƈ�°�h¤�֯

FGF2 � LIF �Ǉ̢Ϊƕ�¬�� N֯SC � Igf1, Igf2 �ЅϨ{Ȉƕ��hİĆ�ѥ͉¬®֯

LIF/ACTH/LIF ÉÃÚúáË¹º¸�¬¯ NSC �ȈͿ�yv� LIF { IGFs ³ĩ��

FGF2 �ȈͿŃϮ³АĔЉ�ŏԱ��v¯��{̚z����h 
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fӷŵ�Νȫ ����gϯč�ʄʋ �gӏп�Η �gɼυ�Ѿ ��gŭϤ�̪ g̰͙�ƭħ �

�
�ɛ͠ȯըȒȯĀŜʄ͓֗ȯՄg�̐ξȒȯȒȯըĀƤȯѰǅНлЯĀӂΦĀŵſΘĀ

ĮӳŵЯg� ϯč¹·ñýÌÂùÛÔÂg� ɣɢɬнВӶЛ̷Ȓȯg� ҇ȯըȒȯĀĦՠ

ЬЦȯՄĀŭоȯЯ�

 
qЎЉrȠȦєɓϾ֭֬׆�gŀ�Ɋ͂�єɓϾ �Աɗ�¥��gŭ�Ɋ͂�

ϬΞ҂ʽϾЅϿùËÂ³Ć̘��¯��zg̷̗�ß¸ùËÂěŠԖ³Ѕӑ�g׆

ěգɇц³Ӳ�¯���gͳĊĮ³ӑ˭x�ϬΞ҂ʽϾěգ�Ӗωz¨ՎӐӭ�u¯h

ֵǸєɓϾЅϿěα�yv��gмҞ̢ӂєŘׇ֬³͑ͤהִ׃ד�֭ѣ¥ǅ²�

¯���̳Ϯ�u¯�ȀǏ�°�v¯{g׆ЅϿěα�yv�g��̳Ϯʭ��v�

�Ĉ̚�u¯h���̻Нл��gŜɴȠȩ³ɇӹ׆�ЅϿěα�ִׇ׃ד�

 Ǉ̢ŅϮ{̳Ϯz�wz³ͤӛ��hֵ͑ͤ�ה

q̑ΙrՅŵϭЯÂùÛÔÂ³ȠȦִֵ¤��ƃӠ��ӂǲͶɴz�єɓϾ̔ʘ{�v

Ƞȩִֵֹǈ֬ɸֱֶֶַ֩QֱֶֻͺgֱִֻּׄQֱִֵ֭³ɇӹ�gƃӠ̢֬Ƞ

Ȧֱֺּ̋Qֱֳֵ֭�мҞ̢˲ӂ³ȸ̒��h¤�ȠȦč̷֬ȠȦֱֵֺּ̋Q

ֱִֵ֭��ֳָזєӺҵӣ֠֬³֭אׅȸ̒gӺҵִ̢ՠʛ�ӂєŘ{ֳִַזט

єӺҵӣ֠³ȸ̒gזլʭȠȩ�ɇ���ָֺאׅլʭ��gאׅİĆ�ȁǅ³חוֲ

ǯհєɓϾĀȠȦȯķ�Ǽδ�¬®̳�׆ϊ³Ӡ̏��hƃӠ̢הִ׃דŘy¬�

мҞ̢ӂєŘ׆�ЅϿ��աŎ³üÊËÖ·ÔÂǨɲſ͆gׅӗ͆�¬®ͤӛ�

�h 

qѥ͉rֵֹǈ�Ƞȩ{³׆ЅϿ��h׆�ЅϿ³ЎЉȍ̋��gɸ֩gѤϭͻg

ƃӠ̢ׄgƃӠ̢мҞ̢ӂєŘ³Ӭ̚ȍ̋���üÊËÖ·ÔÂǨɲſ͆�ѥ͉gƃ

Ӡ̢הִ׃דŘֱֳִ֫Ć̘�½ÔÌ΅ְֱֱֱֳִִִֵָָֻּׅ֭֬־�g

ƃӠ̢мҞ̢ӂєŘְֱֱֱֳֳִִִִִֶֺ֭֭֬֬ ��Ϝн��̳ʸ�աԯ³Ӧ

§�h¤�ƃӠ̢הִ׃ד{сַǧſļѿ֬cֱֶָ֭֫�ǋ¤°¯Ƞȩ�gсֶǧſ

ļѿİćֱֶָֿ֭֬֫�Ƞȩ�΅ԛ��g½ÔÌ΅{ְֱֱֱֳִִִֶַָֺֻ֭֬

 ЅϿùËÂ{̳ʸ�ȈȒ��h׆�

qѰˣrׇy¬הִ׃ד�Ř�Ć̘{�°�°ƬϜ���АĔЉ�¨׆ЅϿ

³ěα�¯˦ͫ�u¯ƿҔʭ{Уǚ�°�h�°�°�˦ͫ�y�¯g׆ЅϿěαҔ

�ØûāÙ½å³҄ʾ�¯ʦӐ{u¯{gȠȦƃ̷³ׇ�הִ׃ד�ѣǅ�¯��

�¬®g��zƬϜ�ËÂùāÛýÃ�¯¬®¨g׆ЅϿěαҔ³֤§°¯ƿҔ

ʭ{Уǚ�°�h 

 

 

 

 

�
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� � � ņƐŠč�

�

féÚā� ҇ȫ �gă� չν �gĠć� ȔԀ �g˱ɛ� Ͷʥ gԺɛ� Ʀ̝ ��

 
�̓ĥȒȯȒȯըĀƤȯїНлЯĀŜʄϫȇƤɦȯՄ՝g՜ɢȒȯȒȯըĀƤҾȯѰ

ǅНлЯĀШѤͰҔȯſՏ�

�

Ϭŀ�ШѤŵſΘËØûËʨх³ǃ¯ȒҙЋԈWԠѳїWӓɽćՄWćǷŀWƐҚЋԈԙ

֬Cortico-limbic HPA ԙ֭�ЅԸձȼ{ˆϐʛ�ѓШϽʲͪϿϛ�ա²¯��ӑӗ{g̞

ĨΛЎ³��v¯hǐϭ̷�y�¯̳ȼƠȯϙԈ �̭ռ�Ϭŀ�ЅԸϫȇ�ͪi�΄

ʭʖց³Ƹ£���{�°¤��̚z��°�|�{gШѤŵſΘËØûËƹʨї �

ʖցӢŋ�̹�ƥſ���vhˇi�ŪӄНл�yv�gǐϭ̷�ĽϮՐÒ¸½ÀÉý

(2,3,7,8-Tetrachrolodibenzo-p-dioxin; TCDD)� ̭ռ³Ƽ��î¹Ë{ˆϐʛgѓШϽʲͪ

ӇϨǸ֤֬ͳҙͰҔĀХķʭϺɴ֭³Ǎ�¯��³ȀǏ��v¯h̻Нл��Ǉ́Ĳ̭ռ

{Ϭŀ�ШѤŵſΘËØûËʨхї�ЅԸ�Ƹ£�ʖց³ϬƠȯЉĀſȫϬϙȯЉˎΙ³

Ϯv�ͤӛ�¯��³ЎЉ���hȠȦ 12.5̕Ў�C57BL/6î¹Ë�TCDD³ 0.6 Vg/kg 

¨�~� 3.0 Vg/kg �ϮՐ (İćgTCDD 0.6, TCDD3.0 �Ӈӝ) � ƬǨѤƽ˖ĉ�gղ

ϭĪ{ˆϐʛ�ËØûËӺҵ�¬¯ӂčÆúÓÆËÖüýſΘƹʨ³ȷՐ��h¤�g

Cortico-limbic HPA ԙ�y�¯ËØûËʨхաԯԽĸȫ�ЅϨ³ȷՐӗ͆��h˟̀ËØ

ûËӺҵg���ҾϪЉ HPA ԙƊς�ɇ�¯ÆúÓÆËÖüýſΘáÑāý�ӗ͆zg

ǐϭ̷�Ò¸½ÀÉý̭ռ³Ƽ��î¹Ë�y�¯ Cortico-limbic HPA ԙΞʭ�ģԱ�

��č͋å·āÙàÔÂƈʠϺɴ³ϬƠȯЉӗ͆�¬®У��h�°³̄˥�¯ſȫû

éú��ȍƠ���gÒ¸½ÀÉý̭ռѿ�Σ֝� Corticotropin releasing hormone ƼȾ

ŀ(CRHR-1)ЅϨĽć³¥�§�hHPA ԙ�ͰҔ³Ӯъ�¯��©gˆĦ̷�y�¯ѓШ

Ͻʲ�ěαǩȫ���К°�v¯ſȫ�u¯h�°�Ϩӹ�Ò¸½ÀÉý{ŀŵ�;

϶��v�vˆŀ�СӦ�°��§gǐϭ̷�y�¯ĂԶʭ�̭ռ{ Cortico-limbic HPA

ԙ�ЅԸ�՜̷Љ�ʖց³Ƹ£��ƿҔʭ{Уǚ�°�h̐ϬĪ̷�Σ֝�yv�¨

CRHR-1 �Ľćg̮� ACTH ƼȾŀ(MC2R)�Ľć{¥�§°gCortico-limbic HPA ԙ

č͋ƈʠ�ա²¯ЅԸ{Пѯ��ƿҔʭ{Уǚ�°�h 

�

�

�

�

�
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fЎ̢� ʋħ��М֨� ЕѾ��ɍƴ� ˞��Ŀҿ� ª|��ҷӷ� ̙Ρ��͕ɛ� ԱĂ���

Ɇρ� эgȒխ� ŴȫgΫŨ� ЭΜgҶƴ� δĂgՓ̸� ΝĂgŻΊ� ʱĞgɭ̒� ̘

ϲgɟɞ� Џȫgԡ� ĂՂgǎ� ѷȕgŰՎͭ� ĺϬgɛ̻� ճĒ�

 
̓ơȒȯĀ̓ơñ×·¾úĀñ¿àýÂͰͩ�  
�

qЎЉr̓ơñ×·¾úĀñ¿àýÂĝͥ�y�¯ąĊĮÆëāØӮ͑�g��ĨʛȈƕ�

¯�˅ʩ�¯ϽʲgХķЉӐӯ�ʐvϽʲ³ՎωϽʲ���ӥѠ�ŜʄӮ͑³ȸ̒��g

ľ· �Ŝʄ̄˺³ӄw��g�ąĊĮ�Խĸѫˑʭ�Ǽ�~ԽĸĀϫȇӐǩ�ċ̑³҄

ʾ��Ӯ͑³ӄvgŔƅƠěգĀƤЃ�ȸϨ�ǉ��¬®Ԉ�֤vőŜƤЃ�ǼЍŃ®�

ӼϞ�¯��g��ƺմʛ�ӣ̎ĀʵȀ�gà¸½àýÂ���ɵɼvНлͰա ˷ŉ�g

ŔƅƠěգĀƤЃ³̱¨ƙϣЉ�ȸϨ�¯�§�Нл³̄x¯ǼЍ³ͩь�¯��³ЎЉ

���v¯h�

q̑Ιrɇӹ҅�gȺǹГ�ɕľ�žϭěȷ̕{ ��� ɸ ̲ �̕İզ�Ƞȩ���ȫ�¨g

ȫ�¨�Ǉғgȫ�¨�ϓӕgȫ�¨�ЧĀЧϓgȫ�¨���ī�Ƚ̓�gӮ͑�ƶ

ƕǇʸ��҅�u¯héāËø¸ýӮ͑�ùÂúāØ̷ՠ� ��� ɸ � ̲z ��� ɸ � ̲

¤�³ěȷ��v¯hЎͫɇӹ҅̋� � ĄĦ�ƶƕ��¯hƪƔƤЃͰա³ƼӠƷ�ǴǺ

̄˺ÍýÑā�͂ˍ��Ƞȩ�ƥſ�Ӭ̚³ȸ̒��ʛgǇʸ³ʟg˲ӂĀ˲ɓgӮ͑Щ

 �ƪƔ³Ŋ�¯hȠȩ�Ƚ̓�ɇ��¨Ǉͪ�ӄwhǴǺ̄˺ÍýÑāƼӠ҅��ʑ

̕˲ӂĀ˲ɓgӮ͑Щ�ƕxg֢ɁʂgǒǌͰҔͤ͑т�ӥѠ�ͤ͑ �ƪƔ³Ŋ��

v¯hƶƕǇʸ҅�ɇ���gʢϫǦϽʲĀҚͰҔĀєĮӳĀҏ{´ĀʥϪЉ˦ͫт�ѥ

͉³ǨĬ��v¯h�

qѥ͉r��� ɸ � ̲�ȺǹГƫǴƣ¬®Ӯ͑³՟ȣ�g��� ɸ � ̲ � ̕��ĭǀɬŵ�

ƤЃͰա�¨Ӯ͑³՟ȣ��h��� ɸ � ̲ �� ̕ϨǳgȠȩ ���� Ħgȫ�¨�ϓӕ ��� Ħg

ȫ�¨�Чϓ ��� Ħgȫ�¨�Ǉғ ��� Ħ{ƶƕ�gžϬ��ȫ�¨� ��� Ħ����h

ЅӇʑ̕�ӥѠ�ѥ͉³У�h�

qѥӰr��� ɸ � ̲zӮ͑{՟ȣ�°gօͳɇӹǴƣĀƪƔƤЃͰա³ˢȒ�gƶƕ³

Ɲ��v¯hĨʛgջφ�¬®Ȉƕ�¯�˅ʩ�¯ϽʲgХķЉӐӯ�ʐvϽʲ��v�

Ӣŋ�ǴǺ̄˺����gąĊĮ�Խĸѫˑʭ�Ǽ�~ԽĸĀϫȇӐǩ�ċ̑³҄ʾ��

Ӯ͑³ӄvgŔƅƠěգĀƤЃ�ȸϨ�ǉ��Ӛϴ³ȸ̒�¯h̓ơñ×·¾úĀñ¿à

ýÂĝͥ��ľ·�ſz®©�~Ӭ̚�gÆëāØ�ѓʂ³֤~ő�¬wӮ͑³ȸ̒�¯h�

�

�

�

�

�
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fɬɣ� Ǝ �gɬɣ� ћȫ �gƁɖ� ͛ �gǆϯ� ʔȫ �gɍɛ� ��¥ �gʧ̾� ЏĦ �g

ӏԯǴ� Ɔɪ g̳բ� Ε ��

 
�ϠƪƤЯȒȯĀɍŭЯgϠƪƤЯȒȯĀűӃӆϬȯ�

 

 
qЎЉržϬʛ̷̗gĘŭ̷gy¬� 69>EDH>IN�G:7DJC9 �ȣ¤¯ɻŭ̷�ŀՎȈƕ{g

Ɋ͂�Ҍβ©¸ýËùý˙˗ʭ�Ԍω��®gĮӳϺɴ©ֵǸєɓϾ�ЅϿùËÂ³֤§

¯��°¯h�z�gĘɻŭ̷�v�°�̷̢�ŀՎȈƕ{Ɋ͂�¸ýËùý˙˗ʭ�̱

¨ɀĉ�¯z�¤�ӵӰ�կ�u¯hĨǨgžϬzָͺ¤��̷ՠ³ѠſƠ�g�

�žϬŀՎƅ�ſ��gĘɻŭ̷�ŀՎȈƕ�ȯо̷�¸ýËùý˙˗ʭ��աŎ��v

�gїѩЉĀ˳џЉ�ӗ͆³ӄ����ȀǏ�¯h�

q̑Ιrɇӹ�žϬzִֵͺ¤�Ԩԑ�|�žϬÆëāØ�ɍŭֵֵֹǈhžϬ̢�ַBg

���Bg���Bg���Bg�N�B��Ng���N �Ǆɸ֩�ŀՎȈƕʂ֬R�0֭� � ͺ̢�Ҍβʂg

�&"gҕԈgƛҖРƠ˦̋��"�g!(&��"+�мҞ̢˲ӂ�gӂǲ��Аա³žϬŀՎ ���< ̹

β�C���� ��������<�C�����ſ��ӗ͆��h�

qѥ͉r�����������< �žϬ��ȁǅgϲŭ�yv�Ęŭ̷�R�0 � �N ̢�ҌβʂĀ

�&"ĀӂǲĀ�"Ā!(&��"+ ��ՠ��Аա{�~gɻŭ̷İզ� �N�B��N y¬� ���N �Ǆ̷

ՠ�R�0 {g�N ̢�Ҍβʂg"+Ā�"Āӂǲ�Ȉƕ�աԯ���Eֿ�	���hĂ̑�ȝŭ�y

v��gžϬʛ �ÿ̲ՠ�R�0 � �N ̢� "+Ā�" �Ȉƕ�աԯ��v�h���žϬŀՎ{

���< ̹β�ȁǅgĘŭ̷�R�0 �gԪ�g�N ̢� "+ y¬� �" �̅Ǡ���{��h�

qѥөrɍŭ�¸ýËùý˙˗ʭʒˆ{ � ͺֹÿ̲tָͺ�ŀՎȈƕ�աԯ��v¯��

{У�°���zg69>EDH>IN�G:7DJC9 �ЖЎ��ŀՎȈƕŭ �ĩŮ�̳Ϯ�u¯h�

�

�

�

�

�

�

�

�
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fĿҿ� ʧѹ �gҴϯ� ɏȫ �gǵ̻� �¢ȫ gɣɢ� ֧ј �gąˊ� ֧ȫ �g�

ɍɣ� Ρɷ ��

�
�ǯнˆҎƤЃНлÍýÑāĀǐϭ̷ĀʭӠЃÍýÑāgօȓǿȒȯĀƤȯՄĀűӃ

ӆϬȯ̉ȹ�

�

qҐ̦rӕ�ȠȦ֤ӂǲϿŖѿ�̔ʘ�ȥ�ȠȦ֤ӂǲϿŖѿ�ЅϿ�ùËÂ�Ă����

К°�y®gȝʭ�ӕ�ȠȦͻ³҉ƻ�¯���ß¸ùËÂѿ³Լȷ�̳ƙ�ȠȦшϪ³

ӄw��{�|¯ƿҔʭ{u¯hˇi�ȫŜʄˎɳ×āÑ³Ϯv� 3ĊĮȽ̓Ӯ͑֬ĀȥĀ

ȥ�ȫ֭³ӄvgȠȦǅŅϿ�ĊĮՠ֬Āȥ֭�ѫˑ��v�ͤӛ��h qЎЉr�ȠȦ

č�єĮӳϺɴ�ЅϿ�ȥ�ȠȦєɓϾ(gestational diabetes:GDM)ЅϿ©ȠȦƌҌβ�

աԯ{u¯zͤӛ�¯h  

q̑ΙrǯнˆҎƤЃНлÍýÑā� 2003ɸ¬®Աӄč�žϬÆëāØНл�u¯ˆҎÆëā

ØНлĀȫÆëāØНлĀȐՎÆëāØНлƶƕ҅�ʑը�ǅŅϿȠȦȏ͂ƼӠȝʭ³ɇӹ

���h��w�Ƭґžϭ�gz�Нлƶƕ҅֬ȥ֭{žϬ��հ��ȫŜʄˎɳ{ʟ

°�ȝʭ³ӗ͆ɇӹ���h�ȠȦĀžϭѤԶ�ȫŜʄˎɳ¬®ƺմ�gȥ�Ǽ̻ʵȀ©

ȠȦѤԶ�պȫ¾úÖ¬®˛ž��h�ȠȦč�єĮӳϺɴЅϿ�gȫŜʄˎɳ�ɓєӝ

Ԝ{ (+) İĆ³ִǨİĆӦ§�ȁǅ�ȷҀ�gȥ� GDMЅϿ©ȠȦƌҌβ(BMI25İĆ)��

աԯ³ͤӛ��h  

qѥ͉rˆҎÆëāØ 308 ѣgȫÆëāØ 973 ѣgȐՎÆëāØ 27 ѣgʑը�ǅŅϿȏ͂

28ѣgӚ 1336ѣ�w�Ͳ˼×āÑ³թv� 237ѣ³ӗ͆��h237ǈ��w�ȠȦč�є

ĮӳϺɴЅϿ(ѿ)� 16 ǈ�g��ȥ�w� GDM ЅϿ� 1 ǈ(6.3%)gȠȦƌҌβ� 3 ǈ

(18.8%)�u��hєĮӳͶɴ�֬ѿ֭� 221 ǈ�u®g��ȥ�w� GDM ЅϿ� 5 ǈ

(2.3%)gȠȦƌҌβ� 9ǈ(4.1%)�u��h�� 2ѿՠ�ȥ� GDMЅϿ��v��̳ʸɨ³

Ӧ§�z��{gȥ�ȠȦƌҌβ��v��̳ʸ�ѿ�֤֊ʂ�u��(p=0.038)h�ɸ

֩g�ȠȦƌ BMIg�ȠȦč�ŀՎȈƕՐgȥ�žϬŀՎ�Ӯъʛ�ѿ³Ǽδ���

ѿ�ȥ�ȠȦƌҌβ�ɇ�¯½ÔÌ΅� 4.36 (95%CI: 1.15-16.53)�u®g�ȠȦč�

єĮӳϺɴ�ȥ�ȠȦƌҌβ�̳ʸ�ùËÂ�u��h  

qѥөrӕ�ȠȦč�єĮӳϺɴЅϿ�ȥ�ȠȦƌҌβ�ùËÂ��¯h 
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fӏՃ� Эǔ����gɍƴ� ˞ �������gЎ̢� ʋħ ������gМ֨� ЕѾ �����g�

ΉՏ� ҇ȋ ���gͱĠ� ֜π ��gɝՠ� ˁĒ g̾Ġ� õùȫ ��g̼ɛ� ծ g�

Ҷƴ� δĂ ��gДՏ� ˆʄ �g͕ɛ� ԱĂ �����gŰՎͭ� ĺϬ �������

�
�̓ơȒȯȒȯըĀƤȯїНлЯĀϫȇԽĸƤȯѰǅНлÍýÑāg̓ơȒȯƤȯՄĀ

ϭЯȯȩĦЯȯ̉ȹ�g�̓ơȒȯĀ̓ơñ×·¾úĀñ¿àýÂͰͩ�g�̓ơȒȯĀϾ

ըҾƏՄg�̓ơȒȯĀφȼЯȯǯհНлˍ�

 

 

qҐ̦ĀЎЉrϫȇБ��g̻Հ�y�¯ �� Ąѣ�ȫ�¨�����ċӕ�ƶƕ��v�

�~ȒӒͬ�žϬÆāëāØӮ m͑ȫ�¨�Ŝʄ�ϫȇ�ա�¯ůǯӮ͑֬ »ÆÓúӮ͑ n֭

³ɷˆ � ɸ � ̲¬®՟ȣ��hůǯ �� õÛÔØÍýÑā�Ӯ͑{ȸ̒�°�y®gґŭ

̷zϬʛ �� ͺ¤�gȫ�¨�ЅԸ³ȷ̷Љ�Ӯ͑�¯çüÊºÂØ�u¯hȺǹõÛÔ

ØÍýÑā��gϜҥ�ԨƕӮ͑���gɷˆ � ɸ � ̲zmȠȦč�̵Ҿ�ŭ�ЅԸձ

ȼ��աԯn³ͤӛ�¯�§�ҾƏӥѠӮ͑³ȸ̒��v¯h��

q̑ΙrԨƕӮ͑�ƪƔ³ʟ°�ɇӹ҅��v�gȠȦƃ̷y¬�ȠȦč̷zʛ̷�

y�¯ƤЃϮƤҾǕ�ņϮϛΖ³Ӣŋ��h��

qѥ͉rȺǹõÛÔØÍýÑā��gɷˆ � ɸ � ̲Ϩǳ�g���� ǈ�Ƞȩ{»ÆÓúӮ

͑�ƶƕ�g̻Нлӭ�ȸ̒��v¯ҾƏӥѠӮ͑�ա���g����� ǈ�ɇ��Ӯ͑�

Ӭ̚³ȸ̒�g����� ǈ{Ǉʸ��v¯h×āÑŮƔ³Ѣx�v¯ɇӹ҅�yv�gҾƏņ

ϮϛΖ³մӚ��ѥ͉gȠȦƃ̷֬���� ǈ֭�̱¨Ȑ~ņϮ�°�v¯ҾƏ�ɬӽ�°�

v¯ӗϑĀ՚ЀĀʹŸҾ֬����� Ə֭�u®gͳv�gϾը�Ž̑�°�ӗϑĀ՚ЀĀʹŸ

Ҿ֬����� Ə֭{Ȑ~ņϮ�°�v�h¤�gȠȦč̷zʛ̷֬���� ǈ֭�z��̱¨

Ȑ~ņϮ�°�v�ҾƏ�ҹՋ֬��� Ə֭�u®gͳv�gȫȺƺѵ˕ƈҾ֬¹Öñùý�

�֭֬��� Ə֭{Ȑ~ņϮ�°�v�h��

qѥӰĀɗ̶r»ÆÓúӮ͑�ԨƕӮ͑���ȠȦč�ҾƏņϮϛΖ�ա�¯ӥѠӮ͑³

օӮ�ѫѬ��v¯hϨǳgƺմ�°�ҾƏņϮ�ա�¯ʵȀ�պȫƠgy¬�žϬŭ�

Șʒт��ȫ�¨�ЅԸձȼ�ա�¯ʵȀ�ƺմ³ӄ��v¯h̻Нл�¬��gȠȩ�

y�¯ҾƏϼȯНл��§�ÆāëāØ{ͩь�°�h�

�

�

�

�

�

�
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�

fɛ̻� ̨ȫgŵϯ� Іg֤ ͯ� ƦʰgҶƴ� Ȓԝgϯč� ӋĒgϯč� ʄȫgčɒ� ń

șȫ� gǆϯ� ̴ȫgŵ̸� ʄƭgǾɣ� Ϧȫ�

�

ǯнˆҎƤЃНлÍýÑāĀŵſΘĮӳЯ�

 

q��§�rŀӂ�ãÑïý � Ͳē{Ңɱӂ�ãÑïý � Ͳē³ˠ~��{К°�v

¯ẖԤ��ãÑïý � �֢ȏŃϮ¨̋Ȑ~ȀǏ�°�y®gžϬʛ�ŭ �ʖց{˅ʩ

�°�v¯h��

qЎЉrŀ�ãÑïý ��ũԏϛΖ�gҢɱӂg�ͺŭӂƸ� �ͺŭӂ�×āÑ³΅ԛ�g

��ʖց³ӗ͆�¯h��

q̑Ιr��� ɸ � ך̲��� ɸ � ̲¤��ʑըȫÆëāØ�ƶƕ�gȠȦč̷֬ȠȦ ��

ך�  ֭ŀӂƸ�Ңɱӂg�ͺŭӂ�×āÑ{СӦ�|� �� ѣ�ȫ³ɇӹ���h�

ӂčãÑïý �Ř�˵г�ʖցǩȫg" ��"gûçÓýт�ϬƠȯˍӑ��աԯʭ³ȫՠg

Ƹ�ŭ�yv�ƌ̑ӓЉ�ͤӛ��h�¤�gɎ̋��u¯{ �ͺŭ�×āÑ³ʟ°�Ͽ

Ň�ա�����աԯʭ³��ͤӛ��h��

qѥ͉rȠȦč̷ŀӂgҢɱӂg�ͺŭӂ �(!� �čȖŘ֬ ыǬ �֭�°�° ��	��֬ �	����	�֭

C<
BAg�	��֬�	���֭C<
BAg�	�֬�	���	�֭C<
BA �u��hҢɱӂ �(!� �ȠȦč

̷ŀӂ�Ͷ�Аա{u®֬G��	����Eֿ�	���֭g� ͺŭӂ �(!� �¨Ͷ�Аա³У��

֬G��	���E��	��֭h¤�ŀ�҆єҔϺɴ�̳ϊ�Ңɱӂ �(!� čȖŘ�ɨ�Ӧ§�z

��֬��	��g�	�C<
BA֭hҢɱӂ �(!� ³  ѿ֬b��C<
BAgׁ��C<
BA֭�ſ�gԈǞ

ќ³¨��։ȷ�yʃ®�̷̢֬ɷǶ֭³΅ԛ����±֬C����֭gׁ��C<
BA ѿ�Ťz

�̗z��{̳ʸ�ɨ�Ӧ§�z��֬։ȷ �	�g�	� ÿ̲gyʃ® �	�g�	� ÿ̲֭h¤

�g�ͺŭӂ �(!� �ʖց³ĉx¯Ӑǩ���̕ū̢ՠ֬ C�� g֭Ęŭ̷͓֗֬ C�� g֭

շĘ�Ǟ֬C���֭�ա��ͤӛ��h̕ū̢ՠ{ �� ſ̹β֬C�֭� �(!� čȖ

Ř� �� ſİĆ ̢ՠ̹β֬C�����֭g̢ՠİĆ֬C����֭�΅ԛ�ĽŘ�u��֬��	��g

�	��g�	�C<
BAgE��	���֭h¤�gĘŭ̷͓֗��Ę֬C���֭� �(!� čȖŘ{ï

úÂ֬C���֭©Ωǅ֬C���֭�ɇ��̳ʸ�ĽŘ�u��֬��	�g�	g�	�C<
BAgEֿ

�	���֭hշĘ�Ǟ�̳ϊ�� �(!� �̚z�ɨ�Ӧ§�z��h� ͺŭӂ �(!� �

Įӳǩȫ��ՠ�̳ʸ�Аա�Ӧ§�z��h¤�Ɏ̋�{Ǉɇӹ� � ͺŭӂ³ʟ°

�ϿŇ�C����ա�� �(!� Ř³ͤӛ����±gҢɱӂ �(!�g� ͺŭ �(!� �ʎv�{

¨Аա³Ӧ§�h��

qѥӰrŀ �(!� Ͳē�ʖց� � ͺŭ�̢ω�yv�¨ʖց{u��h���АաաŎ

�ʎ~g��ʖց�žϬʛ�ϫȇӐǩ�¬®̅Ǡ��v~ƿҔʭ{֤vh�

�
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� � � X\Ǆ½ĕĠ\Ƨļ�

�

fȱΕϯ� ǔń �gԺҿ� ��¥ �gԺɛ� Ʀ̝ �g˱ɛ� Ͷʥ �

�

�̓ĥȒȯȒȯըĀƤȯїНлЯĀŜʄϫȇƤɦȯՄ՝g՜ɢȒȯȒȯըĀƤҾȯѰ

ǅНлЯĀШѤͰҔȯſՏ�

�

Ԥɸgˇ{ǯ�y�¯ѓШϽʲ�¬¯ʲ҅̋�Ȉƕ{ȀǏ�°�v¯{֬!��ƳϬƘťБ

Ӯ¡֭g��Ґ̦���gȠȦč�Զʂ�Ò¸»ÔØgÝÃûÂØ©v�§��gґŵϫ

ȇ©֗Ҏϫȇ�ȍƠ{˦̀�°�v¯h�z�gͪi�ϬҎϫȇ�ȍƠ�ѓШϽʲЅϿ 

�ʖց��աŎ�¢�´�ӗ̚�°�v�vhͪi�Ӗωzͤӛ{ʦӐ�u¯{gˇi

�֪֏³Ϯv�gâØ�y�¯ХķʭϺɴ³ЉС�Ӣŋ�ʟ¯̑ΙӰ�՟Ѕ³ӣ¥�v

¯h��Нл��gˇi�Ϝҥ�ϴŦӗ͆˒Ӆ�¬®ŔŀӴƅ{ƿҔ�ӄƛӗ͆ÉËÖð

³՟Ѕ��h��ӄƛӗ͆ÉËÖð��Ǉ̢�Ǆî¹Ë� 12 ʃͫ³ачž�|g̋ՠ

�²�¯ҥƛӝ{ƿҔ����hͳ�g̔ȭ�Хķʭӄƛӣ֠�Ϻɴ{ȀǏ�°�v¯

Ŕƅ֔Ҏò×ú��DC:���)DG@:HH������³Ϯv�g��ӄƛӗ͆ÉËÖð�̳ƙʭ³ͤӡ

�¯�����h����%
� î¹Ë�ղ�Ī³ �̢֩�շĘ��gմǪ֔Ҏѿ� +��Ŕƅ֔

Ҏѿ�"+��ſ��hˆҎʛ�g + �ǄÄāÊzgҞ{Ϻ�®ğv�̹К�î¹Ë � Ƣ³

ӖɅϮÄāÊ�Ǉɕ���hǇͪ� "+ ¨ � ƢǇɕ���hǄŔŀ� 12 ʃͫzŔŀՠԐ

շ³чž�g̢ՠ�Ų��wȍƠ�¯zӗ͆��h + �ӣ֠՟ȣʛz̢̋ՠİŵ�Ă¾

ˍ�ɀ®Ϊ��Ʉ¯h�°�ɇ�� "+ �Ăѱ�ɀ®Ϊw¬w��¯¤��ӣ֠՟ȣzɷ

Ƕ �� ̢ՠеʂ³ʦӐ���h¤�  +� Ƣ� "+� Ƣ³Ω��Ǉɕ��¯�g + Ǉȋ���

�ɀ®Ϊwh��� "+ {ʛzƕ²®gɀ®Ϊw¤���Ȑ~�̢ՠ³Ӑ��h�°�

ѥ͉zgϬҎϫȇ�Ŕŀ�ʭԈ�ʖց³ĉx¯�vx¯h��î¹Ë{մǪŵ�̹К

�ī҅�̐��աŎ³ь~Զе��gǄŔŀ�˥�ʭԈ�ƕx�gАˎ�˥�ʭԈ¨ʖց

�¯��{҄x°¯h¤�g��ӄƛӗ͆ÉËÖð�g�� Ƣ�y�¯Хķʭ�ͤӛ�v

w�°¤��̑Ι��Ϻ�®gմǪ�vwӎն�ХķЉϫȇć��ӄƛӢŋ³ӗ͆�¯w

x�̳ƙ�ˎΙ��¯��{Уǚ�°�hĨʛgґŭ̷Ā˯Ę̷��ϫȇ{ī҅��աŎ

ʭ��Хķʭ�Ƹ£�ʖց��v�g��ӄƛӗ͆ÉËÖð�ʨϮƿҔʭ³ͤӛ�¯ěȷ

�u¯h�

�

�

�

�

�

�
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�

fϏ̻� ծĒg֥͒� Џјgɍɟ� ʄȮg˚ɒ� Ҳ 

 

ȚҁȒȯĀҾȯՄ 

 

qЎЉr1͏ҭŀĈΞʭƠ�ȝʭ�Ğ�u¯ 1͏ҭŀ�ϕ̑³ґϬ̷�ĈΞʭƠ��¯Ͱͩ

�u¯hĈΞʭƠ� 1>HI Խĸȫ{»äÊºÝÖ·¾ú�Ͱͩ�¬®ƬϜ� 1ԯՙԽĸȫ�

ЅϨ³ƈʠ�¯{g1ԯՙԽĸȫ�ՐЉ�Ȑ~gϚ�ҙШѤϽʲ©ϲʭϬͿЅԸϺɴ�ƴǩ

Խĸȫ³Ȑ~̳�¯��zgґϬ̷�y�¯ƠȯϙԈϫȇ�ˆ՜ʛʖց�ŃϮ�¯��

{ěӑ�°¯h�°¤��ЅӇ҅�×·āÎú˰¿Ë�ґĪ̷î¹Ë �̭ռ{ 1>HI �

��¶ýÓÍýË�u¯ -H>M ³̭ռσʂŊȭЉ�Ć̘��¯���$JB6B�DID��#-DM,8>��

����gãËåºÞāú � ґĪ̷̭ռ{ 1>HI �ήɎg-H>M �Ć̘��¨� 1 ԯՙѓШԳι

��ҙШѤЅԸ�ՎӐ� 1ԯՙԽĸȫѿ�ЅϨ³ήɎ��¯��³ӑž��v¯�$JB6BDID��

#-DM,8>������hĨǨgč͋ШѤ΄ʭ©ȯ҂ĀӦКЅԸʖց{ȀǏ�°�v¯éýÐ465ä

ûý֬�6)֭�ґĪ̷̭ռ³ȸ̒g1 ͏ҭŀĈΞʭƠǩȫy¬� 1 ԯՙʭҙШѤЅԸաԯԽ

ĸȫ�ЅϨȍƛ³čʥ�ӗ͆��h� �

q̑Ιr"�+ їȠȦî¹Ë�g� y¬� ��g���B<
@< � �6�) ³ȠȦ �z �� ̕Ў¤� �

̕y|�ҏŵʐƈѤƽ˖ĉ��hεȪ�Æāý½¸ú���h��յʭžϬĪ³ � y¬�

��g�� ֩̕�ӗƍ�ŉ�gȒҙՄ³̀žgù¶úÑ¸ð )�+ Ι�¬®ԽĸȫЅϨȍƛ³ͤ

ӛ��hͤӛԽĸȫ� 1͏ҭŀĈΞʭƠǩȫ��� 1>HI y¬� -H>Mg1 ԯՙʭҙЅԸաԯ

Խĸȫ��� �BG� y¬�  9>�g'A<C�g(E=C�g)6@�g�+g»äÊºÝÖ·ÂËաԯԽĸȫ

��� �CBI� ���hѩӚŽϪ� �JCC:II�Ι�¬¯ȐՎͤȷ³ӄ��h� �

qѥ͉r�֩̕�yv�� 1>HI y¬�� 'A<C�g�+ �ήɎg�� ֩̕�yv�� 1>HI y¬�

�+ �ήɎ{Ӧ§°�h�� ֩̕�yv�� 1>HI �ȍƠ{Ӧ§°�z��{g-H>M �ή

Ɏ��¨�g�BG�g)6@�g 9>� �Ć̘{Ӧ§°�h�yg�� ֩̕�yv��gŀՎy¬

�ȒҙՎՐ�̳ʸ�Ľć{Ӧ§°�h� �

q҄Ʌr1>HI �ήɎ¤�� -H>M �Ć̘� 1 ԯՙԽĸȫ³ήɎ̑ǉ�g1>HI �Ć̘¤��

-H>M �ήɎ� 1 ԯՙԽĸȫ³Ć̘̑ǉ�ȍƛ���y®g1 ͏ҭŀĈΞʭƠǩȫ�ȍƛ�

̑ǉʭ{ 1ԯՙԽĸȫ�ȍƛ³Ώȷ��¯ƿҔʭ{�Уǚ�°�h�z�g̻̭ռ�yv�

� 1 ԯՙԽĸȫ�ȍƠ�Ƕт���~gʞ͂ȀǏ�°�v¯ �6) ˖ĉ�¬¯ҙЅԸʖց�

�աԯʭ��v��Ĉ̚�u��h�ygղ�� 1>HI �ήɎ��¨� 1ԯՙʭ�ղʭϬͿ

ЅԸ�ՎӐ�Խĸȫѿ{�¡�ήɎ�¯ѥ͉³ʟ�y®gґϬ̷ϫȇ�ˆ՜ʛʖց³ѩǅ

Љ�ӗՌ�¯�§�¨g¬®ӥѠz�ƟˣЉ�ӗ͆{ʦӐ�u¯�҄x°¯h�

�

�

�
 
�

�

�
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fϯɑć� ʪȫ ���gτ̻� ЭѾ �g̈́ƴ� Ҫ gՑȫ� Ƕ gđőϯ� ŐՂ ��

�
�̓ĥƤЯЯȒȯĀϬͿͰҔƪաȯg̕ϭƳϬķϤɣϾըĀϭȩĦЯg�ǯнŜʄĀ

͓֗Нлˍ�

�

qЎЉržϬŀՎ{ɍ�v���ˆĦʛ�ʥӂшʭϽʲ©єɓϾ�ùËÂ��¯��g¤

�žϬŀՎ{ԶȒ����Ҍβ©Є�ùËÂ��¯��{gϼȯНл¬®ȀǏ�°�v¯h

�ȠȦƌ �&" ©ȠȦč�ŀՎȈƕՐ{ŭ�žϬŀՎ�աԯ�¯���К°�v¯{g

��¢z�Ӑǩ���gϓ�žϬŀՎ©ϓ� �&" {ŭ�žϬŀՎ�ĉx¯ʖց³ͤӛ�

�h�

q̑ΙrՅŵ�͎Ͼը�ȠȩŜӠ³Ƽ�¯Ƞȩ³ɇӹ�g̻Ħ�ȕ�žϬŀՎ³ ���< ̹

β������������<�����������<��������������<��������������<���������< İĆ���

�ֹѿ�ſ��҈|ƻ®Ӯ͑³��h¤�gȕ�Ϩǳ�ŀ͚��v�¨Ӯ͑��h�°

�×āÑ�ȠȦƌ�ŀ͚y¬�ȠȦč�ŀՎȈƕՐy¬�ſȧ̢�ɸ֩gſȧ̋��v

�gŭ�žϬŀՎ��Аա³ͤӛ��hȕ�žϬŀՎ{Ĉ̚�u�� � ǈgȠȦєɓϾu

¯v�ȠȦ֤ӂǲϿŖѿ³ǅŅ�� � ǈ³թȏ�g��� ǈ�×āÑ³ӗ͆��hѩӚȯЉ

ӗ͆� Eֿ�	�� ³̳ʸ���h�

qˆѶr�ɷǶſȧ̢ɸ֩ ��	� ͺgɷǶȠȦƌ �&"��	�@<
Bgƃϭƒǅ ��֫gɮϥƀ

՟ƒǅ ��֫gɷǶſȧ̋ ��	� gɷǶ�ȠȦč�ŀՎȈƕՐ� ��	�@<gϲŭƒǅ �֫

�u��hŭ�ɷǶžϬŀՎ� ����< �u��hŭ�žϬŀՎ³ϓ�Ǉͪ�ֹѿ�u�

�§¯�ɷǶ{ �	�� �u®gϓ֬ɷǶ �	��֭y¬�֬Ǉ �	��֭�΅¡�̳ʸ�ɍ�z

��hŭ�žϬŀՎ�̳ʸ�АաաŎ³Ӧ§�¨����gſȧ̋֬ АաŎ̋ G��	��� g֭

�ȠȦƌ �&"֬G��	�� g֭ȠȦč�ŀՎȈƕՐ֬G��	�� g֭ϓ�žϬŀՎ֬G��	�� g֭

�žϬŀՎ֬G��	��֭�u��h�ſȧ̢ɸ֩©ϓ� �&" �АաաŎ³Ӧ§�z��h

ŭ�žϬŀՎ³ʞɘȍ̋g�ȠȦƌ �&" �ȠȦč�ŀՎȈƕՐy¬�ϓ�žϬŀՎ³

Ϝнȍ̋���gſȧ̋�ŭ�ʭƅ�Ӯ̌��ՎǨɲſ͆³ӄ����±gӮ̌ά¥ +

ֵĔŘֽ�	���gͫδŚǨɲŎ̋��ȠȦƌ �&"ֽ�	���gȠȦč�ŀՎȈƕՐֽ�	���g

ϓ�žϬŀՎֽ�	���g�žϬŀՎֽ�	��� �u��h�

q҄Ʌrϓ�žϬŀՎ�ŭ�žϬŀՎ�Ͷ�Аա³Ӧ§gȠȦč�ŀՎȈƕՐ�¢£Ǉ

еʂ�Аա�ʐ��u��h�

�

�

�

�

�

�

�

�
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�

fȒр� Ͷ͊ 1gίԿ� ʨȵ 1gҮՍ� ЕԷ 1gčɜ� ȵȫ 1g̈́Տ� Ҁ̧ 1g 
ˊ֤� ʰѾȫ 1g͢� ƦՍ 1,2 
 
1ƦҹȒȯĀěգƤȯÍýÑāg2ƦҹȒȯըĀƤȯНлըĀϫȇϬǓƤȯ 

 

q��§�rԤɸg)�� ̭ռ�¬¯âØ �Ŝʄ�Ƹ£�ʖց{˅ʩ�°�v¯֬&DG>�:I�

6A��������ɞ���� h֭�~�Ƞȩ�yv��gґЍ³Ԭ��ґŭ  )�� {гӄ�¯�

�{ſz®֬ ̻ͨ���� g֭ґŭ�ЅҎy¬�ШѤїЅԸ �աԯʭ{Уǚ�°�v¯֬ -	"	�

!6AA9DGHHDC�:I�6A���� h֭���§gʹɤ©¶Ê¶Ǆǯ�ÆëāØӮ͑{ӄ²°g̻̕�

¨ ��� ɸzϫȇБ{mȫ�¨�Ŝʄ�ϫȇ�ա�¯ůǯӮ͑֬Ԭвֽ»ÆÓúӮ͑ n֭

³ȸ̒�gƠȯϙԈ̭ռ{ȫ�¨�Ŝʄ�Ƹ£�ʖց³л̚�¯ƻѣ{ӄ²°�v¯h�

�±�g)�� ̭ռӢŋ��gӂΦϬƠȯͤ͑×āÑ{à¸½îā¾ā����v¯h�z�g

)�� ̭ռ�ĝѤϰ�âØ�ŀŵ�Ů��~¯�§gĝӮ͑֬İć ��*֭z )�� ̭ռӢ

ŋ{ƿҔ�u°�g��* �юō�Ă��˦ͫ��¯h���g��* �¬¯֦ĩ֏�˿ƻ֊ʂ

�ӂč )�� σʂ��ՠ�աŎ��v�ͤӛ�gҰɶ�Кӑ³ʟ���ȀǏ�¯h�

q̑Ιr���ɇӹ҅� ̻Нл�g��� ɸ  ̲z �� ɸ � ̲¤��»ÆÓúӮ͑�ƦҹǴ

Ǻ�ùÂúāØ���ӕ ��� Ħ�ϓӕ �� Ħ³ɇӹ���hùÂúāØ̢��gůǗ�¸

ýå¼āðÙÆýÍýØ³ӄvgǇʸ³ƻʟ��h���*���ĝӮ͑� ��* Ǩхϣ{ ��֫

̹βy¬�֦˿ƻ֊ʂ �	��֬ ̲׀ �Ǩ̹β֭�ɇӹ҅³թȏ�gӕ � Ħ�ϓӕ �� Ħ³

ɇӹ�ӗ͆³ӄ��h���ӂč )�� σʂ� âØ;łϬŀӣ̎֬ &�-� ӂΫ ³֭ſ͆Ϯӣ̎��g

áÔÂÙ¾øð  �
��� Ι�¬®ůӂč� )�� σʂ³αȷ��h�

qѥ͉y¬�҄Ʌr���� ϓӕ�ɷǶɸ֩� �	�Q�	� ͺ֬� ͺך�� ͺ g֭ӕ�ɷǶɸ֩

� ��	�Q�	� ͺ֬�� ͺך�� ͺ֭���hϓӕĀӕ�¨�ɸ֩�Ȉƕ�Ĺvgӂč )�� σ

ʂ{֤¤¯ţǉ{ſz��h��� ӂč )�� σʂ�ĝӮ͑���*�� ϓӕ�֦˿ƻ֊ʂ�¬

®  ��ѿ�ſ�¯�g˿ƻ֊ʂ{Ȑv�˿ƻՐ{Ȑ~gӂč )�� σʂ{֤vţǉ���

�hǇͪ�ӕ�yv�¨g˿ƻ֊ʂ{Ȑv�ӂč )�� σʂ{֤vţǉ{ӑ°�h�

q¤�§rİĆgϓӕ�֦˿ƻ֊ʂ�ӂč )�� σʂ��ՠ�աŎ��v�ͤӛ��ѥ͉g

��* �˿ƻ֊ʂ{Ȑv�˿ƻՐ{Ȑ~gӂč )�� σʂ{֤vţǉ�u¯��{ſz��h

ӕ�yv�¨֦˿ƻ֊ʂ�ӂč )�� σʂ��աԯ{ӑv���h�
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Ϩǳ¤�gΣȏ��Ƞȩ�ʐvËØûË�zz¯ϫȇć�yv�ϺɴϿϛ©ґŭ�ɇ�¯

ʐvĈȳ³Ǎ�¯��{Ȑv�vw��gտɴ̢��ָͺ̹β�ȫŉ�ͼĢϣ©Ѽʲϣ{

ī�ɸ֩ə�΅¡�Ԭɴ̢� � ŕİĆ��¯��gφȼ©ѝĜ{Ԍ����|gȠϭȩ�

ҧͼϣ�ӏʹӱǯ� �� ŕ��¯��g̐ϬŭͼĢϣgĽžϬŀՎŭ�ϣ¨ɷ̢�  ŕİ

Ć��¯��g�����ƴǩ�gφȼ©ѝĜ�¬¯ËØûË�¬¯¨�¬®g¦�±ϭ

ȩĦЯЉƤЃ �¶ÂÍË�ʴ��¬¯¨��әw��{ſz��v¤�hϨ�g¨�¨

�ϭȩĦЯЉƤЃԄγ{ē�vǯ��gԾոˍ�ϭȩĦЯЉ̄˺³ӄw���¬®Ʊ��

ĽžϬŀՎŭ©̗ϭ�ϣ{ć{¯Ň{̊ӑ�°�y®gĘŭ�ӈφǴ�yv�Ϛ�ùËÂ

ć�ѻz°¯��gφȼ̢��ȫ����ȳʥ��Զ��¯ȁˍ�ȳů�ƥſ�ѕ�

֓̎Ή{Сő�°�~v�vw��{К°�|¤��h�ĨǨg��� ɸ � ̲ �� ̕�Ԍ�

��̻̓̕Ȓջφ�ӈȼ³Ƽ��̓ơǴ̑��g¨�¨�ӠЃˍ��ſȧϣ{Ƨ̋ƌʛ�

֤~gϚ�ȺǹГ�ӠЃˍ� � ƒ{ſȧɇʨč͵��®¤��hӈφǴ�ƤЃ̒Ӟ�őŜ

ɯ�ԯ˽��Ƞϭȩ�çûëËäÑú�ϛΖ³˔˹�¬w�Ɨ§�v¤��{gɬϳ̾�

¬���ȫőŜ˜ʑőŜɯ��¨ʗˍŵ�ͥƜ©Ծոˍ�ӆϬшϪ�Ԩ²°�ȫőŜ

ͥƜ³ŧŪЉ�ӄx�z���§g̺п�őŜˍ©Ƞϭȩ�´�ϛΖ˔˹�ǫո³ͦ§¤

��h���ʛgӈφǴ�y�¯ϼȯӮ͑zgȠϭȩ�y�¯ջφ�ʖց³̚z��g

ͳĊĮ �̉Ӝ��¯�§�Нлϧ{н�Ć{®¤��hκ҅{НлĮӇ҅³Ɯ§¯ɷˆ

� ɸʂƳϬƘťЯȯНлԁ֬ŜʄȳůĀƯͰшϪɇцѰǅНлĝ֭ͥmȠϭȩĀĘɻŭ³

čʥ���φȼ̢Ӑ˺Ӷ҅�ЬЦԾոˍԵǣ³ǋ§�ǴǺԯ˽գφÉËÖð՟Ѕ�ա�¯

Нл��֬Ұˎ����֭n�̚z����Кӑ³ԓ¤xgͳ�φȼ�ŠxgǴǺ�ȸʵ�ǅ

²��ȫőŜÉËÖð�ƯͰшϪ©ȫ�ϚƠ��φȼɇʨÉËÖð�ǳ®̑��v�

˷ә³ӄv¤�h�
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qҐ̦Ƹ�ЎЉr�

ҹՋ�gȠȦ̢�˿ƻ�¯���¬®gґŭ�ϊҙϿ©ШѤш՞ՙձȼ�ѼʲùËÂ³ή

Ɏ��¯��{ȀǏ�°�v¯h���ϊҙϿ���ěգ��§�gƳϬƘťБzЅӇ

�°�v¯�4�̻̕Ħ�ĝ˿ƻǼδ ���5��yv�gտȠȦ̢�ҹՋ�˵țՐ�ƕx�Ƞ

Ȧ̢�ĬƕՐ{ȷ§°gĂ̕ ���V< ĦɦʭҹՋ�˿ƻ{̶¤�v��°�v¯hҹՋ�

Ǖʭ�Ħɦʭ�ֵз֏{u¯{gԤɸgâØ�yv�ȠȦ̷�y�¯ĦɦʭҹՋ�Զ�

Ƒ˿ƻ�¬®g�Ȓҝ{´�ùËÂ©gɍŭ̷�Έш̄ǡʯ�ùËÂ{Ȉƕ�¯���

�{ȀǏ�°�v¯h�°¤�gî¹Ë�yv�ȠȦ̷�ҹՋ�ԶƑ˿ƻ{Ī�ґϬ̷g

̐Ϭŭ̷�Ƹ£�ʖց��v�ѣѹȯЉ�ͤӛ³ӄ��ȀǏ�Ɏ�vh���gˇi��

°¤��gȠȦ̷�ҹՋԶƑ˿ƻ{Ƹ£�ʖց��v�gґϬ̷�ҋң©ҡң���̺͟

ңǦ³ɇӹ�ͤӛ³ӄ��|�hґϬ �� ̕Ў�y�¯ͤ�ג���<$�בӛ³ӄ��ѥ͉gҹ

ՋԶƑ�î¹Ë�ҋң�yv�ѠғȈͿ�Ȉƕ{¥°gžϬƌ�ÀóÔÓ¶Ôç{Ԍ�

��v¯ƿҔʭ{Уǚ�°�h̻Нл��gґϬ̷�ҹՋԶƑ{ѠғȈͿ���ʛ�ȍƠ

�Ƹ£�ʖց³ͤӛ�¯��³ЎЉ���ґϬ̷g̐Ϭŭ̷�ҋң³Ϯv� $>�� ͏ҭ³ӄ

��h�

q̑Ιr�

����%
�# î¹Ë³ϮvgĤՇ�¬®Ҡ͔{ӑ°�̕³ȠȦ � ̕Ў��gÆýØüāú

��B<
@<�����İć �' ѿ���gҹՋԶƑ�����B<
@<�֭��İć �� ѿ��³ѧ֘�gҥόſ

ȧ���hžϬʛ �̕Ў�  ̕Ў�̐Ϭŭ³ӗƍ�gżѥƀϕ³ŃӍ��h�

˗ $>��� ˗ŀ³Ϯv�g�' ѿ�΅ԛ� �� ѿ�ҋң�yv�ŬϼѣѹȯЉ�ȍƠ{ӑ°¯

zͤӛ³ӄ��h�

qѥ͉r�

�'g�� ċѿ�y�¯ґŭ̷�ѣѹŦ�¨΅ԛ��g̐Ϭŭ̷�ӖɅ�°¯ѠғȈͿ�ȍƠ

��v�҄Ʌ�¯h�
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qЎЉ�Ґ̦rȠȦ̷³��§˯Ę̷�gґŭ���̐Ϭŭ�ϫȇ{ˆĦ̷�Ͻʲ�ў

ǩ���Ȓ|~ʖց��v¯�vwͧʩ�g�:K:ADEB:CI6A�(G><>CH�D;�!:6AI=�6C9��>H:6H:�

��(!6��ȯӬ���ӦК�°�y®gò×úƛϙ�yv�¨��Ͱͩ{ʜi�ӗ̚�°�|

�v¯hĨǨˇi�g̐ϬŭžϬŀՎՐ�¥���~gȠȩ�ŀՎȍƠ֬aȫȺŵϫȇ֭

�ЖЎ�gâØґЍ�»äÅÞðȍƠ³̚z��¯��³ЎЉ���h��

q̑ΙrǅŅϿ³Ĺ²�vґŭЅҎĈůŇ�� +־��� Ň�ͶɴŀՎžϬŭ��'DGB6A־��� Ň

�ϭʛґЍ�ѨΆѣѹ³Ϯv�hĆӝ�  ѿ³��gȠȦů̷ՠ�ŀŀՎ�ȍƠ³˦

ͫ� � ѿ�²�gӚ � ѿ³Ӟ��hƳϬƘťБ�У�ȠȦů̷ՠ³Ԭ���˵țŀՎȈƕ

Ր�Ř¬®g��@< z ��@< �ŀՎȈƕ³ԻͶѿg�@< ̹β�Ȉƕ³Ĉԏѿg�@< ¬®Ȑ

vȈƕ³ԍԶѿ���hǄѨΆѣѹ¬®˛ž�� �'� �g>AAJB>C6 Хg"C;>C>JB�

!JB6C&:I=NA6I>DC�����:69�=>E ³Ϯv�gÅÞðѮѽЉ� �'� ñÓúƠӗ͆³ӄ��h��

qѥ͉rѿՠͤȷ³ӄ��ѥ͉g� +�KH�'DGB6A ՠ� ѿ�¨gŀŀՎ�ȍƠ³ƕǑ��

�ѿ�¨gѿՠ�ŲԬ��ȍƠ�¯ñÓúƠÇ¸Ø�ͤž�°�z��h��±{gǄÇý

çú�ǋ¤°¯ñÓúƠŘ�ȏ°Ř�̋³΅ԛ����±g'DGB6A ԻͶѿ��°İȏ� �

ѿ�̳ʸ�ɨ{Ӧ§°�h��

qѥӰrͶɴŀՎžϬŭ�u��¨gȠȦů̷ՠ�ŀŀՎȍƠ{ԻͶыǬ³ȏ°¯�g

ґЍ»äÅÞð�˻}{Ϭ�©�~�®gȏ°Ř³У�֊ʂ{֤~�¯��³Ӧ§�h

¤�gґŭЅҎĈůŇ��gŀŀՎȈƕ{ԻͶ�u��¨gͶɴžϬŀՎ�ԻͶѿ�΅

¡�gґЍ»äÅÞðƈʠ{˻}©�~���v¯��³СӦ��hґЍ�»äÊºÝ

Ö·ÔÂȍƠ{g̐Ϭŭ�¨Խ;�gˆĦ̷�ϽʲЅϿ�աĉ��v¯�zgĨʛ̮�¯

ͤӛ{ʦӐ�u¯h�
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�̓ơȒȯĀ̓ơñ×·¾úĀñ¿àýÂͰͩĀěգƤȯĀϼȯՄ՝g̓ơȒȯĀƤȯ

ՄĀϭЯȯȩĦЯȯ̉ȹg� ̓ơȒȯĀ̓ơñ×·¾úĀñ¿àýÂͰͩĀǴǺƤЃ̄

˺Մ՝g�̓ơȒȯĀϾըҾƏՄg�̓ơȒȯĀφȼЯȯǯհНлˍĀφȼűӃӆϬȯſ

Տ�

 

qЎЉr̻Հ�ƤҾǕ�ȳůɇц����gƤЃͰաz�ҥЅȀǏ�Ǽ�~ƐŃϮȀǏ

ƈʂ{u¯{gȳůɇц����Ĉƥſ�u¯hϚ�gȠȩ�yv��gĩŮӣ֠{ǫո

�u®gȠȦ̷ՠč�ƤҾǕņϮ�ȳůʭӢŋ̑Ι�ͩь�ʬƜ�u¯h̻Нлϧ�ЎЉ

�gȠȩ�y�¯ƤҾǕņϮ�ȳůʭ�ա��gûÍçØ³Ϯv�ҾƏϼȯНл�ȸ̒ƿ

Ҕʭ��v�ͤӛ�¯���u¯h��

q̑Ιr͗ʈķХ̻̕ƤЃ×āÑÍýÑā�̳�¯ûÍçØ×āÑт�w�g��� ɸ � ̲

� ̕z ��� ɸ � ̲ �� ̕¤��ûÍçØ×āÑy¬�gŜʄőիѣǅ{̳�¯őիԄ͚

ʵȀĀĊɱʵȀ³Ũ�gĆӝ�̷ՠ�ȠȦ̷ՠ{њ¤¯Ͷ̷ϭȠȩ ������ ǈ֬ ɷǶɸ֩ ��	��

Q��	�ͺֽ ��	����	�ͺ y֭¬�žϬʛ�ɸ�ՠ�Ĭĉ�°�ŢϾǈ�Ӣŋ{ƿҔ�ŭ�����

ǈ֬ϲŭ ���� ǈgȝŭ ����� ǈ֭³Ǉȷ��h��Ć�gǄȠȦ̷ՠ֬ƃ̷Āč̷Āʛ

̷ �� ¤�֭�ƤҾǕŽ̑y¬�ϭʛĂɸՠ�Ĭĉ�°�ŭ�ŪȓȘʒ�ա�¯ŢϾǈ³

˛žĀմӚ��hƤҾǕ�մӚ�� 0!(��-� ſ֏³ņϮ��hŢϾǈ�մӚ�� "����� ſ

֏³ņϮ�gǯհŪȓϺɴӮ͑НлͰͩ�yv�մӚ�°�v¯ŪȓȘʒ�ա�¯ŢϾǈ

֬ϻvϾǈ�թ~֭� ������ ǈʑ�®�Ħ̋³чž��h��

qѥ͉rȠȦ �� ¤��̱¨Ȑ~Ž̑�°�v� 0!(��-� ſ֏�ӗƍȯЉՄļ�Ǽ�v�

ſ֏�gȠȦƃ̷�YΤƠш�ĮӳŃϮZ�ƤҾǕ֬��	�֭֫gȠȦč̷�YӂΦ�Ԯӂ

ǦȶZ��ƤҾǕ֬��	�֭֫gȠȦʛ̷�YӂΦ�ԮӂǦȶZ��ƤҾǕ֬�	֭֫�u�

�hƤҾǕ�Ăҫǈ�Ǽ�~մӚ�ѥ͉gȠȦƃ̷Āč̷Āʛ̷֬�� ¤�֭�̱¨Ȑ~

Ž̑�°�v�ƤҾǕ�v�°�̷ՠ�yv�¨Â»ýՋсĂՔÚØù¹ð֬��	�֫Ā

��	�֫Ā�	֫ �֭u®gͳv�g�°�°ƃ̷�Yī�ΕЃӍƏ֬ λ̑ӍƏ Z֭֬ ��	�֫ g֭

ȠȦč̷�gæÙ¹є֬�	֭֫gȠȦʛ̷֬�� ¤�֭ùØÙùý֬�	�֭֫�u��h

̱¨Ȑ~Ӧ§°�ŪȓȘʒ�ա�¯ŢϾǈ�Ȑ˦Ͽ֬��	� ǈ
Ą֭�u®gͳv�gƽǛ

Ӊ֬�	� ǈ
Ą֭gƽǛӉ��vƽҼӉ֬�	� ǈ
Ą֭gĞſҗͣϿ֬�	� ǈ
Ą֭�օ�u

��h��

qѥӰr̻Нл�ѥ͉gûÍçØ×āÑ�Ǽ�~ȠȦč�ƤҾǕņϮ�ŭ�ŪȓȘʒ��

աԯ�ա�¯ͤӛ�ȸ̒ƿҔʭ{̚z����h�
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y�¯ )"! ЅϿ�ùËÂåµÂÑā�u¯��{К°�v¯{g̻̕Ħ�y�¯ȀǏ�

Ɏ�vhˇi�Ƞȩ¤��ϭʛ�ȝʭҥԔ�žϬ̢�ȫŜʄˎɳ×āÑ³Ϯv� � ĊĮ

Ƚ̓֬ĀȥĀȥ�ȫ֭Ӯ͑³ӄw���¬®gȠȦǅŅϿ�ĊĮՠ֬Āȥ֭�ѫˑ�

�v�ͤӛ��h�

qЎЉrӕȫՠ֬Āȥ֭�ȠȦǅŅϿg�~� )"! ЅϿ�աԯ��v�ͤӛ�¯h�
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ʭ³ɇӹ���h��w�Ƭґžϭ�gz�Нлƶƕ҅֬ȥ֭{žϬ��հ��ȫŜ
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�ȷҀ��hȥ�Ǽ̻ʵȀ©ȠȦĀſȧѤԶ�պȫ¾úÖ¬®˛ž��h�

qѥ͉rˆҎÆëāØ ��� ѣgȫÆëāØ ��� ѣgȐՎÆëāØ � ѣgʑը�ǅŅϿȏ

͂ � ѣgӚ ���� ѣ�w�Ͳ˼×āÑ³թv� �� ѣ³ӗ͆��h�� ǈ��w� )"!
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�~gӰ̍{Ȑvhǩ͉աŎ³У�΄ʭȯЉ×āÑ�gӄƛȯûéú³ǋ§̔�̋Ȑ~һк
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ձȼ©ҙҜЂ{Ԍ�¯ùËÂn³яǯ̇ʁ�ƞǏgűӇ��h¤�ֳִֵֶɸgʹɤǕȳ
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