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ɿʆʀ ȇɻŖ¨9əƽĤʍȇɻŖ¨:Ø¨ɼ���9ɒÆ~ļȣ�Č°8ăPNMČ°ɽ

ǀ5�K�9Ɖȅ�Əĉ(M�°ɽǀ8āº%NM�ƅȶǇ7əƽĤ·ɶ5&3 Frankel

·ɶH American Spinal Injury Association impairment scaleɿAISʀ�ɳƲ%N�A:Č°

ɽǀ�B:ɒÆČ°ɽǀ~ļȣƏĉ�C:ɒÆ�°ɽǀ�D:ɒÆ�°ɽǀɿǜ�~ƍȖÙȅʀ�

E: ƌĞ9ʈƐɤ8·ɶ(M� 
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4:íǿɽǀQȄɻŖ¨4:�ǿɽǀQ -(� 

ɿʈʀ ǒǭǪȂ�ǒǭġǪȂ�ǒǭ½ɹǪȂʍǒǭġǪȂ (neural stem cell):ʁĀ·Ë

ȅ5ȎĜȝȜȅQŎ0-ǪȂ4�L��î�9·Țĭ8Ʃč9·ËǪȂ8·Ë(MJ�ɒ

æ2"KN-ǪȂQ½ɹǪȂ(neural progenitor cell)5å>�ǒǭǪȂ8Ŭǫ·Ë&-G9

QǒǭǪȂ5Ǖ(M� 

ɿʉʀ ǒǭǧǪȂ~ǒǭǧ·ËǪȂʍ ųȯ�ŏƈ4: iPSɿƇʀǪȂ�K in vitro4�

C-:ǖƂĭ8�²4ǒǭǪȂ~R`g{\Sg~Ux[f|h{\Sg9ǒǭǧ 3 ǧǱ

8·Ë&-G9Q�ǒǭǧ·ËǪȂ�5åǕ(M� 

ɿʊʀ ǪȂ´ɧüɿneurosphereƆɍʀʍǒǭġ/½ɹǪȂQƩč9ŁɝïĈĉô�4ƛɑ

øɸ(M5Ų·Ë7ǒǭġ/½ɹǪȂ~Ƈ�7·ËɓǗ9ǪȂ�ƞô&-ǪȂ´ɧü

ɿNeurosphereʀQĨŁ(M� 

ɿʋʀ MRI (diffusion tensor imaging: DTI)�ŌśĦȸe|byƵ« (DTI) :Ɣ·Ĉ9

ŌśšßQȯ�(M MRI 9łƗ4�M�Ʃč9ǒǭǩɀ9 DTI lwu�cQɲė§8Ɋ

ȿ&Ƶ«Ë&-G9� Diffusion tensor tractography4�ȇɻǆȼɦĐĤQȢȣǇ8ȘƯ

4 M94ŮƲĶ�ɼ�� 

ɿʌʀ� ay~k|Xʍö�7ǬŁ9²đƨQ+N,N8áEǊħŜ9đìQɧF-ƪĽ4�

�č9ŵ��4¡ĉ&3�MG94�M�£�9đì8:�Ï�9ǪȂq�y�K·Ƙ%N

-ǪȂ�áCN3�M�ɿ ICH Q5D �ƱƨȔè kSUeXi{_�ĴƲÌȔèʃƱƨȽ

ƠƳŶÌȔè ȜɍƲǪȂù¾9ƳŶ�ȸȜÕ=ƩĶȥŷ81�3�ɿğŁ 12 Ġʊŭ 14 ţ

�"ÌȔēǝ 873 ÚÑƱǋÌȔċ°ęēŽǢưȷɝɌǎʀ9čǼ5Ý'ʀ 
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ȆěĮĩ1@īķȆŞ�ȅƂĂǶȖǲȂș�tǴȀǨȖǤ,āAČĢŏXȆŏŻ�

*ȁȷȱɋRğɌǔǃǆɋÙɌīķș�īķǬȔ¹ǻȅÛĠǴǣǲȗșFÊ¸ȂǴǻ,āAČĢŏX

ȆŏŻș�_ǶȖȓǩȄfQȅȇǣÉŞ�©ÚșGøǴǿǿǣǥȷȱɋRğɌǔǃǆɋÙɌīķ<�

AņXĢȆXŭIȉs(�Ȇę�ȅǿǨȀǦɋ��Ƨ Ʈư �ɕÄɔ½�ǰņơčơč ƬƵƬƳ ġ

ɒOEā=#ĕAņơX~ƍźėɌĢșGĵȂǶȖǲȂǤƧ

Ƨ

ɋɎɌF¸ĢƧ

F¸ĢȂȄȖ ǔǃǆƧ ɋÙɌīķȇǣ,āAČĢŏXȆFÊ¸ȂǴȀÑ@ǳȗǣȫɅɉȵɈȣɉ

ȩȪȯȿșØħǴǻȷȱɋRğɌƧ ǔǃǆƧ ɋÙɌīķȁǧǾȀǣ�tȆŏŻ�ĞșĮȖǲȂȅȓȕě

Į8ƣīķIȉ
ȆěĮĩ1@īķȊ1@ǶȖǲȂǭęŢǳȗȀǨȖǣHȇQÿďȅ


òǳȗȖȑȆȁǧȖ�ŒǭǧȖǤƧ

ȷȱ�īķȊȆ3Ç@Ƅ�p{'ȅȓȖƄ�pɄȻɇȤɃȾɈȤȅȓȕ ǔǃǆƧ ɋÙɌīķșÛ

ĠǴǻfQȅȇǣ{'ǳȗǻƄ�pȆáqǭStǳȗȀǨȖǲȂǭÆȍǴǨǤáqǭSt

ȁǮȄǨfQȅȇǣ{'Ƅ�pǭÃĬŏXȁǧȖěĮ8ƣīķIȉ
ȆěĮĩ1@ī

ķȆXŭIȉs(�ȅ��Ɯș�ǪȄǨǲȂșęŢǶȖ�ŒǭǧȖǤƧ

Ƨ

ɋɏɌŏŻ�ĞȅǫǨȀúȅê�ǭ�ŒȄ�ƝƧ

ěĮ8ƣīķIȉ
ȆěĮĩ1@īķƧ ɋÃĬŏXɌȆŏŻȅ�ǻǾȀȇǣŏŻºéș

¾ęȅǴǣNĸȄĦ^ȁǹȆn��ș��ȆƝĒȁÕŝǴǣ�tȆXŭș�¨ǶȖǲȂǤƧ

ǠɇȮȱØ�ȆÅ÷ȂɇȮȱȆŔtƧ

ÃĬŏXIȉ�ƏŏXǭɇȮȱșØ�ǶȖǬSǬș¾ȔǬȅǶȖǲȂǤɇȮȱșØ�ǶȖ

fQȅȇǣɇȮȱȆ*vȅǿǨȀŔtǴȀǫǯǲȂǤƧ

ǡŏŻºéƧ

FÊ¸ȂȄȖ ǔǃǆƧ ɋÙɌīķÑȆŏŻ�ȊȆM'ǬȔ0čF¸ȂȄȖȷȱƧ ǔǃǆƧ ɋÙɌī

ķǬȔȆȫɅɉȵɈȣɉȩȪȯȿØħȍȁȆ�ßǣIȉ0čF¸ǬȔ1@ãƕȆŽȚǼī

ķșĮȀÃĬŏXȅĿȖŏŻºéȆ×ŒșĚǶȂȂȑȅǣ)�ďȄ/ÿ*vIȉ�Œ

Ȅ�ĞĥÿǣXŭĥÿȆ*vș¾ȔǬȅǶȖǲȂǤƧ

ǌɌM'ÕÐƧ

FÊ¸ȂȄȖ ǔǃǆƧ ɋÙɌīķÑȅǿǨȀǣŏŻ�ȊȆM'ȗȆǻȐȆşƤÕÐȆƝ

Ēɋ�ǪȈǣĒŕÕÐǣƠ�ƌÕÐǣāqüǣīķȆú�ŗÍǣīńǣĖńǣȟȞɅȪĢ

Ȇð'ȆStĢɌȂPƝĒȆ4tdóșŜtǶȖǲȂǤŌýbǣƄ��ŭǣúÅȆÜĸ

ĢȆú�ǣīķāqüIȉXŭȅ�ƜșIȌǳȄǨĦ^ȁǣ�ŒǬǿNĸȄfQȇǣ

īńǣĖńǣȟȞɅȪĢȆÕÐșŉǩǲȂǤįÎǭƔ�ȆfQȅȇǣǔǃǆɋÙɌīķÑȆȪȱ
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ȮȣIȉǹȆųŷȅǫǰȖæÏȆÅ÷șęŢǴǻ�ȁǣµȐȀ ǔǃǆɋÙɌīķÑș'�Ƕ

ȖǤƧ

Ȅǫǣ¡ŊďȄÿăȅȓȕǣ�Ğș�ƆŽȐǻ�ȁÕÐșŉǩǲȂǭƂ2ȄfQȅǧ

ǾȀȇǣM'ȗ�ȆƂ2Ȅ¿öȁÕÐșu»ǶȖǲȂǤ�ǪȈǣ-įȷȱɋRğɌǔǃǆɋÙɌ

īķÑșFÊ¸ŏŻ¿ȆşƤÕÐįÎɋƷǐǚǜǔǑǔǎǌǜǐƧǘǑƧƶǗǌǕǟǛǔǛɌșdȅM'ȗǻ�ǣŗ

-ǴȀ§mcƢșu»ǶȖƖȅŶ<ȆÕÐșŉǩǲȂǭªǱȔȗȖǤçƤșƎoǶȖ8

ãƕȆfQȇǣǹȗȍȁȅ�ȔȗǻşƤÕ�ȁȆuò!ș¯ĚǴǣǲȗȔșűȍǪǻÀ

t!șĚǶǲȂǤƧ

ǍɌīķȆȵɈȣ@Ƨ

ŏŻ�ȅM'ȗǻ ǔǃǆƧ ɋÙɌīķÑǬȔȆȫɅɉȵɈȣș�ŏǶȖºéIȉȫɅɉȵ

ɈȣȆú�ŗÍǣ�qɉĲ¨ɉĥÿºéɉÁ¹ºéǹȆ
ȆP�Ö�ĞIȉşƤȅƐǶ

Ȗ�ƞĢȅǿǨȀšīș¾ȔǬȅǴǣǹȆn��șĚǶǲȂǤƧ ƽƷƼƧǄƱƸƧĢșGĵȂǶȖ

ǲȂǤǻǼǴǣȓȕ�ìȆƀĞȁŞ�ǳȗȀǨȖǲȂȅŮ\ǶȖÞ�ȄÿăȅȓȕÕŚ�Ɲ

Ȇ�ƆșĕćǶȖǲȂȇ�Ǵ´ǪȄǨǤƧ

ǎɌÃĬŏXȆØ�ŒĪȂȄȖīķȆ�ŏƧ

F¸ĢȂȄȖŏŻ�ȅM'ȗǻ ǔǃǆƧ ɋÙɌīķÑǫȓȉǹȆȫɅɉȵɈȣǬȔÃĬŏ

XȆØ�ŒĪȂȄȖīķș�ŏǶȖºéɋ1@ţ{ºéǣĒďȂǶȖīķȆ1ƘɉcƢ

ȆºéǣcƢȆPãƕȁȆcaǣcƢË�ǣcƢÇƏǣKüĢɌș¾ęȅǴǣNĸȄĦ

^ȁǹȆn��ș¾ȔǬȅǶȖǲȂǤȍǻǣÃĬŏXǭ-įŏXȁǧȖfQǣīķ-į

ºéȂǹȆ-įīķǬȔĝÔĂīķ£�îș�ŏǶȖºéɋīķŗ-éǣÃĬ£�î

Ŧ·éĢɌș¾ȔǬȅǴǣRÙȅNĸȄĦ^ȁǹȆn��ș¾ȔǬȅǶȖǲȂǤƧ

ǏɌŏŻ�Ğ�ȆLȕƁǪIȉȣɇȪȦɈȬȾȳɊȩɂɈƑÝyģƧ

ǔǃǆɋÙɌīķăÌȆěĮ8ƣīķIȉ
ȆěĮĩ1@īķƧ ɋÃĬŏXɌȆŏŻȅ

ǧǻǾȀȇǣŏŻ�Ğ�ȆLƁǪIȉȣɇȪȦɈȬȾȳɊȩɂɈȆƑÝǭƉŒȁǧȕǣ�

ĞĥÿȅǫǰȖƑÝyģș¾ȔǬȅǶȖǲȂǤƧ

Ƨ Ƨ Ƨ ǐɌīķiâ�ȆĐŕƧ

Ƨ Ƨ Ƨ Ƨ ěĮ8ƣīķȇ1ō[¶Ȇi<ȅ�ǾȀǣÏł�ȄȔȉȅȥȴȿ�st�ǭčāǶ

ȖNĸ�ǭĚYǳȗȀǨȖǤȓǾȀÃĬŏXȅĿȖȍȁȆŏŻ�ĞȅǫǨȀȇǣƀ�Ȇ

İ�ǫȓȉīķ1ōșƅǰǣīķXŭȅ�ƜșIȌǳȄǨƂ2ȄĦ^*ȁīķiâ�

șĥÿǶȖǲȂǭÆȍȗǣǹȆǻȐȆyģș¾ȔǬȅǶȖǲȂǤƧ

Ƨ

ɋɐɌŏXȆXŭĥÿƧ

XŭŔÓȆ!ȆŜtȅǿǨȀǣçƤșƎoǶȖ8ãƕȆfQȅǧǾȀȇǣǹȗȍȁȅ

�ȔȗǻşƤÕ�ȁȆuò!ș¯ĚǴǣǲȗȔșűȍǪǻÀt!șĚǶǲȂǤƧ
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Ȅǫǣ0ŃŏXǹȆȑȆHȇǹȆ�ƆȅyǴȀŔÓşƤȆu»ǭ¡Ŋďȅ]ƙȁǧȖ

fQȅǧǾȀȇǣn��șĚǴǻ�ȁ�ŉǴȀŏŻǴǻŏXșĂǨȀŔÓşƤșu»Ƕ

ȖǲȂǤƧ

ǔǃǆɋÙɌīķǬȔ�ȔȗȖěĮ8ƣīķIȉ
ȆěĮĩ1@īķƧ ɋÃĬŏXɌȆĝÔ

ºéș¾ȔǬȅǶȖǲȂǤƧĝÔºéȅȇǣ�ǪȈ ǔǃǆɋÙɌīķǬȔŏŻǳȗȖěĮ8ƣī

ķIȉ
ȆěĮĩ1@īķƧ ɋÃĬŏXɌșǣDƘīķȆû�ȁǣHȇīķ.Ɨg

ɋǗǐǝǚǘǛǙǓǐǚǐ ØŻɌȆû�Ģȁǣ�Œ¶ǼǰǣĹƥȆ±"Ɔ�HȇǹȆVŴƆȆěĮĭ

Ĵ*ȅē­ĝÔǶȖǲȂǭĵǪȔȗȖǤƧ

ǌɌīķ��ȆęŢƧ

ÃĬŏXȆīķ��ȅƐǴȀǣížcƢéșĂǨǻŏŻȅǫǨȀȇǣlǯȆfQǣ

Ōƛǭ+ôȁłŦȇCŸ¾ɘïĎłȆīķ.ƗgɋǗǐǝǚǘǛǙǓǐǚǐ ØŻɌș��ǶȖǤǲ

Ȇ��ǣmǮǳȅƐǴȀǣĒŕęŢșŉǨǣǹȆśƋș�ĥǶȖǲȂǭÆȍǴǨǤ�Œȅ

�ǵȀ��IȉmǮǳȅdóștȐȖǲȂȑĵ�ǳȗȖǤcƢȹɃȪȦĢșĂǨǻD�c

ƢéȅȓȖŏŻȅǫǨȀȇǣǧȔǬǵȐęŢǳȗȀǨȖĒďȂǶȖīķ��șÅǶȖǲȂ

șĒŕęŢǴǣǹȆśƋș�ĥǶȖǲȂǭÆȍǴǨǤƧ

ǍɌīķ¶IȉāqüƧ

ÃĬŏXȅǫǰȖīķȆ¶IȉāqüȅǿǨȀȑdóșŜtǶȖ�ŒǭǧȖǤīķ

¶șòtǶȖºéȂǴȀȇǣÃĬŏXȆ�ƆșƇĪ/ÿǴȀīķ�õîȂǴǣňþřĤ

đȒȫɅȠȟɈȬɊȁòtǶȖºéǭǧȖǤīķāqüșòtǶȖºéȂǴȀǣȱɄȶɈ

ȺɅɊșĂǨǻłĪ«ƓéǭǧȕǣāīķIȉàīķșř¶ǶȖǲȂǭȁǮȖǤȍǻǣ

Ƹƶǃƽ Ȓ ƶǎǚǔǏǔǗǐƧǂǚǌǗǒǐ ĢȁŇ%ÏłǳȗǻīķșòtǶȖºéȑ�ĂǶȖǲȂǭȁǮ

ȖǤƧ

Ȅǫǣīķ.ƗgɋǗǐǝǚǘǛǙǓǐǚǐ ØŻɌș��ǶȖīķ¶ƧIȉāqüșòtǶȖǲȂ

ǭŊďȅ]ƙȁǧȖfQȅǧǾȀȇǣīķ.ƗgɋǗǐǝǚǘǛǙǓǐǚǐ ØŻɌȅTȍȗȖīķ¶

IȉāqüșŎ�ǰȖ�Â©ÚșĂǨȀȓǨǤǻǼǴǣǹȆ©ÚȆn��ȅǿǨȀ¾Ȕ

ǬȅǶȖǲȂǤƧ

ǎɌīķúĈ�ȆęŢƧ

ÃĬŏXǭěĮ8ƣīķȆfQȇǣǖǅǁƶ čýŗÍȅǫǨȀǣěĮ8ƣīķȽɊ

ȠɊƄ�pɋǆǂǉƭƩǃƶǉƲƩƧǁƹǆ ĢɌȆĔyďčýƊș¾ȔǬȅǶȖǲȂǤȬɈȶȣŭɆȼ

ɅȁȆčýtƊȇǣ&ĉīķÏłéǣȹɇɊȧȞȱɀȱɄɊĢșĂǨȀ ǆǂǉɎǣǃǆƶƪ

ǁƷƶǀ ĢȆčýƊș¾ȔǬȅǶȖǲȂǤǲȗȔŗÍȆ�ǬȔǣŐ¶ȆĈȄȖ�éșĂǨȀ

ěĮ8ƣīķȂǴȀȆúĈ�ȂǹȆīķ¶șŞ�ǶȖǲȂǭÆȍǴǨǤƧ

ÃĬŏXǭǹȆ
ȆěĮĩīķȁǧȖfQȇǣǹȆúĈ�ș�ŌǶȖěĮīķǣȤ

ɄȜīķǣǧȖǨȇǹȆ
Ȇ8ƣīķĢȆȽɊȠɊ1pȅƐǴȀǣǖǅǁƶ čýŗÍǣ&
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ĉīķÏłéǣȹɇɊȧȞȱɀȱɄɊĢșĂǨȀčýƊșŞ�ǶȖǲȂǭĵǪȔȗȖǤȍǻǣ

ǲȗȔŗÍȆ�ǬȔǣŐ¶ȆĈȄȖ�éșĂǨȀěĮĩ1@īķĢȂǴȀȆúĈ�Ȃǹ

Ȇīķ¶șŞ�ǶȖǲȂǭÆȍǴǨǤƧ

ǏɌÈ1@īķǭð`ǴȀǨȄǨǲȂȆęŢƧ

È1@īķȆð`ȅǿǨȀȇǣtƊ ǃƷǅƧȅȓȖȽɊȠɊƄ�pȆtƊɋǃǂǈƱƺƭƧ

ǊǂƷǇƯƫưǋǣǁƶǁǂƻĢȆƄ�pčýƊȆŞ�Ɍǣ&ĉīķÏłǣȹɇɊȧȞȱɀȱɄɊĢ

șĂǨǻÈ1@īķȽɊȠɊ¤FɋǃǂǈƱƺƭɗǂƷǇƯƫưǋǣǇǅƶƭƪƲƬ ¤�ŢŨ¤Fǣ�

ǆǆƹƶƪƯ ¤�ŢŨ¤FĢɌȆčýtƊĢȅȓȖŞ�ȄȃǭĵǪȔȗȖǤȍǻǣÃĬŏXș

F¸ĢȆ ǔǃǆƧ ɋÙɌīķȆcƢË�ȁ�tÇƏcƢǶȖ�ǴcƢéĢȑªǱȔȗȖǤǲ

ȗȔŗÍȆ�ǬȔǣŐ¶ȆĈȄȖ�éșĂǨȀÈ1@īķȆð`șŞ�ǶȖǲȂǭÆȍ

ǴǨǤƧ

ȄǫǣÈ1@Ȇ ǔǃǆƧ ɋÙɌīķȆð`ȂŻĻċ�ȅǿǨȀȇǣ�ǷǴȑ�ŀǴȄǨȑ

ȆȁǧȕǣŻĻċ�şƤȅƐǴȀȇƚĽ�şƤȆƝĒșGøǶȖǲȂǤƧ

ǐƨÏł��ȉȅȥȴȿØŻŞ�Ƨ

ÃĬŏXȆÏł��ȉȅȥȴȿØŻșŞ�ǶȖǲȂǭåȐȔȗȖǤÏł�ØŻȇǣȢ

ȿȨÏłéIȉƻȵɈȲ1ÏéĢșĂǨȀǣÏł�ÒbØŻȆŞ�șŉǩǲȂǭÆȍǴ

ǨǤȍǻǣȽȞȣɇȜɆȞéĢșĂǨȀǣ(ȥȴȿɆȼɅȁȆȥȴȿØŻȆŞ�șŉǩ�é

ȑ�ĂǶȖǲȂȑȁǮȖǤƧ

ǑɌÜĸŞ�Ƨ

çČĂŹȅ·Q�ȆǧȖīķȂǴȀȆÜĸú�șÅǶȖǲȂșŏŻ�Ğ�HȇÃĬ

ŏXȁęŢǶȖǤƧ�ǪȈǣÃĬŏXǭěĮ8ƣīķȆfQȇǣPğěĮĩīķȅ1

@ǶȖĸ;șÅǶȖǲȂșęŢǶȖǻȐǣǔǗƧǞǔǜǚǘȁ�tÇƏǣěĮ8ƣīķȆ1@ţ{

ș�ŽǶȖË�ȁcƢșŉǾǻ�ǣěĮīķɋ��

���%&�&"!#�� %�����"�$$� �����ĢɌǫȓ

ȉȤɄȜīķɋ��	� ĢɌȆȽɊȠɊčýș&ĉīķÏłéĢȁŞ�ǶȖǲȂǭĵǪȔȗ

ȖǤȍǻǣ1@ţ{ǴǻěĮīķ¶ȆtƊďŞ�ȂǴȀȇǣ¤ �&��� ¤�ɋ¤Fɖ


�	�����Ɍǣ¤ � &�¤�ɋ¤Fɖ�
����ɌșĂǨǻÏłĢȆºéǭ�ĂNĸȁǧȖǤ�

ÃĬŏXǭǹȆ
ȆěĮĩīķȁǧȖfQȇǣǧȔǬǵȐǹȆ>ĸ>ÎȂƐż�ǭ

ǧȖǲȂǭ®tǳȗȖěĮīķǣȤɄȜīķǣǧȖǨȇǹȆ
Ȇ8ƣīķĢȆȽɊȠɊ1

pȅƐǴȀǣǖǅǁƶ čýŗÍǣ&ĉīķÏłéǣȹɇɊȧȞȱɀȱɄɊĢșĂǨȀčýƊ

șŞ�ǶȖǲȂǭĵǪȔȗȖǤīķȅăÌǶȖî�\pĢǭÃĬŏXȆ>ĸ>ÎȂƐż

ǶȖȂ®tǳȗȖfQȇǣǹȆ1èƊșŞ�ǶȖǲȂǭNĸȁǧȖǤƧ

Ƨ

ɋɑɌŏXȆst�şƤƧ

ÃĬŏXHȇƉŒȄǹȗȔȆ�ƏŏXȅǿǨȀǣ�qɉìźÇƏIȉ�q��șB1
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ĵ�ǴȀǣīķȆāqüIȉ>ĸșŎ�ǰȖ�Â©ÚĢș©Úȅu�qË�ȁȆst

�şƤșu»ǴǣŬéIȉÅ>ÇƒșŜtǴǣǹȆn��ș¾ȔǬȅǶȖǲȂǤúȅ-į

�ĥIȉŗ-șŉǩfQȅȇǣ-įIȉŗ-³�ǭŏXȆŗ-�ȆcƢNĸÇƏȒX

ŭȊ�ǪȖ�ƜșęŢǶȖǲȂǤȍǻǣ�Œȅ�ǵȀÚóďȄŏŻÇƏșůǪȖfQȒÚ

óďȄ�qÇƏșůǪȖƍÇ�qȅǿǨȀȑÕŚǴǣst�ȆƒąșNĸȄĦ^ȁęŢ

ǶȖǲȂǤǻǼǴǣŏŻĬ	�ēǽȅ�ĂǶȖȓǩȄfQȇǲȆƒȕȁȇȄǨǤƧ

ȍǻǣ0čF¸ǣ�ƏŏXIȉÃĬŏXșſ²ǶȖfQȅȇǣǹȗǺȗȆË�Ȃ�ƞ

ɋvZǣųŷîǣñ�ĥÿĢșTȏɌĢștȐǣǹȆn��ȅǿǨȀ¾ȔǬȅǶȖǲȂǤī

ķș-įû�ȁųŷǶȖfQȅȇǣ-į¿ȅ�ĂǶȖcaHȇ-į�qîǣ-į�ũ

9ĢȅǿǨȀǣŏŻ�Ğȁ�ĂǶȖÊ¸ȂRÙȅƂ2ȅƃ¥ǶȖǲȂǤȍǻǣƚ-įû�

ȁųŷǶȖfQȆųŷîĢȑRÙȁǧȖǤŏX��HȇīķğȅȓǾȀǣŏXst�ș

�ǿǻȐȆƂ2Ȅ�q��ǣñ�Ë�ǣųŷîĢǭĈȄȖNĸ�ǭǧȖǻȐǣŏXäȅ

Ƃ2ȄĭȎQȘǸșÕŚǴǣst�ș¦�ǶȖ�ŒǭǧȖǤƧ

Ƨ

ɋɒɌƚīķÊ¸IȉÃĬŏXȆā�ƂQ�Ƨ

ŏXȅƐ�ǶȖƚīķÊ¸ȅǿǨȀȇǣŏŻ�Ğ�ȁīķȂ­ŘǶȖÊ¸ǼǰȁȄǯǣ

īķȂȂȑȅÃĬŏXȆ�ƆșØ�ǶȖ:�1ȂȄȖȑȆȒǣ:Ø��ĢȂǴȀƂĂ¿ȅ

�ĂǳȗȖȑȆɋ~�z'ĂȆļǣȹȝȺɄɈĨĢɌȅƐǴȀȑǣÊ¸ľ�ȆXŭɉs(�ȅ

ƐǶȖėœȅǿǨȀ¾ȔǬȅǶȖȂȂȑȅǣā�ƂQ�Ģǣ�ĶIȉŏX�ȆīķȂȆĔ

��ĂȅƐǶȖėœȅǿǨȀ¾ȔǬȅǶȖǲȂǤȍǻǣÃĬŏXĳ�ȅǿǨȀȑ�ĶȆī

ķĭĴǣúȅƂĂƆ�VŴĭĴȂȆĔ��ĂȅǿǨȀŞ�ǶȖǲȂǤȍǻǣÃĬŏXȆ:

�1ȂȄȖƚīķÊ¸ȆǣŏŻ�Ğ�ɋca�ɌIȉ�*ȁȆ1ŗú�ǣ�*ȁȆ,U

Kú�ǣ1ŗùȆs(�ȅƐǴȀƂ2Ȅ�eșKƗǶȖǲȂǤúȅǣā�UK�Ê¸ș

ĂǨȖfQȅȇǣ1ŗā�ùȅƐǴȀ�ŒȄşƤșu»ǶȖǲȂǤƚīķÊ¸Ȇā�Ƃ

Q�ȅǿǨȀȇǣƽǆǂƭƬƵƵƯƪƭǣƾƽǆƧǇƧƬƵƵƯƪƭƧHȇ ƶǆǇǀƧƺƳưƴƪƬưǣAČÜZȆŏŻūj

 ŢĄŧĢȅ�ŒȄāùrďs(�Ş�ȆdÉďĵǪºȅǿǨȀɋ�� Ʈư� ƯÄ ƭ½

�ǰņơÜč ƬƯƬƭ ġ ƮƬ OɌĢșGĵȅǶȖǲȂǤƧ

Ƨ

ɋɓɌƚĽ�şƤƧ

ǠƚĽ�s(�Ş�ȆǻȐȆŻĻċ�şƤƧ

ǔǃǆɋÙɌīķș<�ǴȀŏŻǳȗȖ,āAČĢŏXȆŻĻċ�șŞ�ǶȖ�ȁȇǣǥF

¸ĢȂȄȖ ǔǃǆɋÙɌīķȆŻĻċ�ȂÃĬŏXȆŻĻċ�ȂȆĔƐɉ\ÎƐ�ȇÈŗ¾

ȁǧȖǦȂǨǩöȅê�ǭ�ŒȁǧȖǤǶȄȘǽǣĽ�ƂĂȅƖǴȀȇǣF¸ĢȂȄȖ ǔǃǆ

ɋÙɌīķȁȇȄǯǧǯȍȁÃĬŏXȂǴȀȆ ǔǃǆɋÙɌīķ<�ŏXȆŻĻċ�Ş�ǭÃȑ
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ƉŒȁǧȖǲȂș�ȅĆ�ǴȄǰȗȈȄȔȄǨǤǴǻǭǾȀǣŻĻċ�şƤȅǿǨȀȇÃ

ĬŏXșĂǨǣ&ĉ�(?ùș5ĂǴǻÕ0ƒąǭ¼ėȆşƤĩșĂǨȀŞ�șŉǩǲ

ȂǭÅĂȁǧȖǤ}ǣŻĻċ�şƤșu»ǶȖȅǧǻǾȀȇǣǥȷȱīķ<�ŏXȆÈ1@

lĸ��īķɉ�ŭŲ°īķÕ0şƤǣŻĻċ�şƤIȉƄ�ďst�Ş�ȅƐǶȖ

ȡȞȲɃȞɈȅǿǨȀǦɋ�W$� Ʋ Ä ƮƳ ½�ǰņāÜxč ƬƲƮƳ ġ ƭ OEā=#ĕA

ņɉāëŋā~AČÜZxÐĥÿťƍźėɌĢȑGĵȅǶȖǲȂǤƧ

ƚĽ�s(�Ş�ȆǻȐȆŻĻċ�şƤȅ�ĂǶȖ?ùğȂǴȀȇǣƦ��Ȅú�

ǬȔǣ&ĉ�(?ùɋǁǂƻ ȽȟȪǣǁǆƻ ȽȟȪĢɌĝÔȅȀŞ�ǶȖǲȂǭÆȍǴǨǤǔǃǆ

ɋÙɌīķȆȫɅɉȵɈȣșÛĠǶȖfQȅȇǣF7ȂǴȀ�ŠȫɅɉȵɈȣǬȔŏŻǳȗǻ

ÃĬŏXșĂǨȀŻĻċ�şƤșŉǩ�ŒǭǧȖǤ�ŠȫɅɉȵɈȣ�kǬȔŏŻǳȗǻ

ÃĬŏXșĂǨǻŻĻċ�şƤįÎșĂǨȖfQȅȇǣǹȆn��șŤ¾ǶȖǲȂǤƧ

Ĺƥ*ɋĽ�£�ĮŰɌĝÔȅǿǨȀȇǣ|?ùȁȇ�Ŋ�őǭmǮǯǣ�Ŋ�¡ȅ

ȓȕįÎ4tǭ]ƙȂȄȖNĸ�ǭǧȖǲȂȅĆ�ǶȖǤǲȆƖȆĝÔīķ¶ȂǴȀȇǣ�

tǳȗȖĽ��ĂƊȅğ�Ȃ ��Ȇs(�¶ș¬ǰǻƊȁǧȖǲȂǭÆȍǴǨǭǣ?ù

ȅĝÔǴǻƖȅǣĝÔīķȆĳvƊľ�ǭ£�Ɔ�Ȇ�|ĀhȅmǮȄ�Ɯș�ǪǣȜ

ɊȭȹțȣȱȂȄǾȀǴȍǩNĸ�șB1ĵ�ǶȖ�ŒǭǧȖǤǶȄȘǽǣĹƥ*ĝÔȅȓȖ

ŻĻċ�şƤȆĒďȇǣÃĬŏXȆīķǭȷȱȁȆĝÔƆ�ȅĔ�ǶȖ�|ĀhȁŻĻ

ċ�șĚǶǬȃǩǬȆęŢȅǧȖǲȂȅĆ�ǴȄǭȔ£�īķ¶șŜtǶȖǲȂǭƉŒȁ

ǧȖǤȓȕƦvƊȆĝÔīķȆŻĻċ�șĹƥ*ĝÔȅŵǨ�|ĀhȁŞ�ǶȖ�Âé

ȂǴȀȇǣ&ĉ�(?ùȆƟŅ*ɋĺ*ɌȅĝÔǶȖ�éǭĵ�ǳȗȖǤǲȆfQǣĹƥȂ

ĺĭĴȂȆ�|ĀhȆ�Ĉșĵ�ǴȀǣǹȆşƤįÎșŗƈǶȖǲȂǭƉŒȁǧȖǤƧ

Ƽƿƶ ȬȞȸɈȤĢȆ�ȅRǵºéȁÛĠǳȗǣÃĬŏXȆF¸ĢȂǴȀRĢȆXŭú

�ș¨ǿǲȂǭęŢǳȗǻŐ¶Ȇ ǔǃǆɋÙɌīķȫɅɉȵɈȣǬȔǣR�ȆŏŻºéȅȓȕR

ĢȆXŭú�ș¨ǿěĮ8ƣīķIȉ
ȆěĮĩ1@īķƧ ɋÃĬŏXɌșŏŻǶȖf

QȁǧǾȀȑǣF7ďȅȇPȫɅɉȵɈȣǬȔŏŻǳȗǻÃĬŏXȅǿǨȀǣȷȱȁȆĝÔ

Ɔ�ȅĔ�ǶȖ�|ĀhȁŻĻċ�șĚǶǬȃǩǬșŞ�ǶȖ�ŒǭǧȖǤ&ĉ�(?

ùȆĹƥǧȖǨȇĺ*ȊȆĝÔȅȓȖÃĬŏXȆŻĻċ�şƤȇǣǹȆ�ŌďȄºéȂ

ǴȀªǱȔȗȖǤƧ

ǡÃĬŏXȆ>;Hȇ�ĸșŎ�ǰȖşƤƧ

¡ŊďȅNĸǬǿĜrďȅQÿ�ȆǧȖĦ^ȁǣyŪĊ�ȅyǴƂ2ȄɁȰɅ?ù
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㸳� ⌧ᅾᚓࡿ࠸࡚ࢀࡽ᝟ሗࡽ࠿᝿ᐃࡿࢀࡉ〇ရ୪࡟ࡧᝈ⪅ࢡࢫࣜࡢཬࢺࢵ࢕ࣇࢿ࣋ࡧ

�᱌ࡢㄝ᫂஦㡯ࡢ࡬⪅㦂⿕ࠊࡵྵࢆ

ᚲࡿࡍᐇ᪋࡚ࡋタᐃࢆࢺࣥ࢖࣏ࢻ࢚ࣥࡧཬࣥ࢖ࢨࢹヨ㦂࡞㐺ษࠊࡣᗋヨ㦂⮫ࠊ࠾࡞

せࠊࡾ࠶ࡀ┠ⓗࡿࡍ࡜⣽⬊࣭⤌⧊ࡢ⏤᮶ࠊᑐ㇟⑌ᝈཬࡧ㐺⏝᪉ἲ➼ࢆ㋃࡚࠼ࡲ㐺ษ࡟
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�
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�

�

ᛴᛶᮇ⬨㧊ᦆയࡢ἞⒪ࢆ┠ⓗࡓࡋ࡜་⸆ရ➼�

�࡚࠸ࡘ࡟ࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㛵࡟ᗋホ౯⮫ࡢ

�

�

ᛴᛶᮇ⬨㧊ᦆയ἞⒪ࢆ┠ⓗࡓࡋ࡜་⸆ရ➼ࡢ〇㐀㈍኎ࡢᢎㄆ⏦ㄳ࡟ࡵࡓࡢᐇ᪋ࠊࡿࢀࡉ

⮫ᗋヨ㦂ࡢホ౯᪉ἲ࡟㛵ࠊูࢆࣥ࢖ࣛࢻ࢖࢞ࡿࡍ ⣬ࡾ࠾࡜ࡢసᡂࠊ࡛ࡢࡓࡋࡲࡋ㈗⟶ୗ㛵ಀ

ᴗ⪅➼࡟ᑐࡋ࿘▱᪉ᚚ㓄៖㢪ࠋࡍࡲ࠸ᮏࠊࡣࣥ࢖ࣛࢻ࢖࢞୺࡟་⸆ရࡢ⮫ᗋホ౯࡟ά⏝ࡿࡍ

ࢆᗋホ౯⮫ࡢ෌⏕་⒪➼〇ရࡣ᪉࠼⪄ࡍ♧࡟ࣥ࢖ࣛࢻ࢖࢞ᮏࠊࡀࡍ࡛ࡢࡶࡓࡋసᡂ࡟ࡵࡓ

ࡅ࠾࡟᫬Ⅼ⌧ࠊࡣࣥ࢖ࣛࢻ࢖࢞ᮏࠊ࠾࡞ࠋ࠸ࡉࡔࡃ࡚ࡋ࡜⪄ཧࠊࡵࡓࡿ࠶࡛⏝᭷ࡶ࡟㝿࠺⾜

ྜࡓࡋ཯ᫎࢆ➼㐍ṌࡢᏛၥୖࠊࡾ࠶࡛ࡢࡶࡓࡵ࡜ࡲࢆ᪉࠼⪄ᇶᮏⓗࡃᇶ࡙࡟Ꮫⓗ▱ぢ⛉ࡿ

⌮ⓗ᰿ᣐ࡟ᇶ࡙ࠊࡤࢀ࠶࡛ࡢࡶࡓ࠸ᚲࡓࡋ♧࡟ࡇࡇࡶࡋࡎ᪉ἲࢆᅛᏲ࠺ࡼࡿࡍồࡢࡶࡿࡵ

�ࠋࢇࡏࡲࡾ࠶ࡣ࡛

�
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��� ⥴ゝ�
⬨㧊ᦆയࡣ඲ୡ⏺࡛ᬑ㐢ⓗࠊࢀࡽࡳ࡟἞⒪ࡶ࡚ࡗࡼ࡟༑ศᨵၿࡀᚓࠊࡎࢀࡽ㛗ᮇࡾࡓࢃ࡟

ᝈ⪅ࡎࡽ࡞ࡳࡢᐙ᪘࡟ᑐࡿࡍ⢭⚄ⓗཬࡧ♫఍ⓗ࡞㈇ᢸ୪࡟ࡧ⤒῭ⓗᦆኻࡣ኱ࡢࡑࠊࡃࡁᑐ

ฎࡣ㔜せ࡛ࠋࡿ࠶�

ᛴᛶᮇ⬨㧊ᦆയࡢ἞⒪ࢆ┠ⓗࡓࡋ࡜་⸆ရ➼ࡢ⮫ᗋホ౯ࡢ᪉ἲࠊࡣ࡚࠸ࡘ࡟༓ⴥ኱Ꮫ኱

Ꮫ㝔་Ꮫ◊✲㝔ࠊࡀཌ⏕ປാ┬㠉᪂ⓗ་⸆ရ࣭་⒪ᶵჾ࣭෌⏕་⒪➼〇ရᐇ⏝໬ಁ㐍஦ᴗ෌

⏕་⒪➼〇ရ㸦⬨㧊ᦆയ࣭⚄⤒෌⏕㸧ࡢ⮫ᗋᛂ⏝ࠕ࡚࠸࠾࡟ᛴᛶᮇ⬨㧊ᦆയࡿࡅ࠾࡟⮫ᗋホ

౯࡟㛵ࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㸦᱌㸧ࠖ �ࠋࡓࡋሗ࿌ࡋసᡂࢆ

௒⯡ࠊ๓ฟࣥ࢖ࣛࢻ࢖࢞ࡢ᱌ࢆᇶࠊ࡟༓ⴥ኱Ꮫ኱Ꮫ㝔་Ꮫ◊✲㝔࡜⊂❧⾜ᨻἲே་⸆ရ་

⒪ᶵჾ⥲ྜᶵᵓࡢ࡜༠ຊࡢୗ᳨࡟ࡽࡉࠊウࠊ࠸⾜ࢆᛴᛶᮇ⬨㧊ᦆയࡢ἞⒪ࢆ┠ⓗࡓࡋ࡜་⸆

ရ➼ࡢ㛤Ⓨࡿࡅ࠾࡟⮫ᗋホ౯࡚࠸࠾࡟⪃៖ࡁ࡭ࡍⅬࢆᮏࠋࡓࡵ࡜ࡲࡾྲྀ࡚ࡋ࡜ࣥ࢖ࣛࢻ࢖࢞�

�

����� ␿Ꮫ�
� ᮏ㑥࡛ᖺ㛫⣙ 4,000㹼5,000 ேࡀ⬨㧊ᦆയࢆ⨯ᝈࡢࡑࠊࡾ࠾࡚ࡋ㞴἞ᛶࡾࡼ࡟⌧ᅾࡢᝈ⪅

ࡣᩘ⥲ 10㹼20 ୓ே௨ୖࡿ࠸࡚ࢀࢃ࠸࡜ 㐠ື࣭ࡢ⊫ᅄࠊ࡜ࡿࢀࡉᦆയࡀ㧊⬨ࡾࡼ࡟እയࠋ(2 ,1

ឤぬ㯞⑷ࠊ⭤⬔࣭┤⭠ᶵ⬟㞀ᐖ➼ࡢࠎ✀ࠊ⑕≧ࢆ࿊ࠋࡿࡍ⌧ᅾࡢ་Ꮫ࡛ࡣᦆയࡓࡋ⬨㧊ࡢࡑ

Ᏻࠊࡣሙྜࡿ࠶ࡀ㦵ᢡ࣭⮻⬺ࡢ᳝⬨ࠊࡾ࠶࡛⬟୙ྍࡣ࡜ࡇࡿࡏࡉᅇ᚟ࢆ⑷㯞ࡏࡉ᚟ඖࢆࡢࡶ

ᐃ໬ࡿࡏࡉᡭ⾡ཬࡧṧᏑࡓࡋᶵ⬟᭱ࢆ኱㝈࡟ά⏝ࡀࡳࡢࣥࣙࢩ࣮ࢸࣜࣅࣁࣜࡢࡵࡓࡿࡍ⾜

ࢀࢃ ⑷㯞ࡢ㧊ᦆയᚋ⬨ࠊ࡚ࡗࡀࡓࡋࠋࡿ࠶࡛≦⌧ࡀࡢ࠸࡞ࡋᏑᅾࡀ἞⒪ἲࡁ࡭ࡍ᥎ዡࠊ(4 ,3

�ࠋࡿ࠼࠸࡜ࡿ࠸࡚ࡗࡲࡋ࡚ࢀࡉỴᐃࡰ࡯ࡾࡼ࡟ᗘ⛬ࡢᦆയ⧊⤌ࡢയ࣭⨯⑓┤ᚋཷࡣணᚋࡢ

�

����� ⑓ែ�
� ⬨㧊ᦆയࡣᦆയᚋࡢ᫬㛫⤒㐣ࠊ࡟ࡶ࡜࡜ᦆയ࡟ᑐࡿࡍ⏕య཯ᛂࡾࡼ࡟⑓ែࡀ」㞧࡟ኚ໬

�ࠋࡿ࡞࡟ᚲせࡀ἞⒪࡞㐺ษࡓࡋ༶࡟⑓ែࡢࢀࡒࢀࡑ࡟᫬ᮇࡢࢀࡒࢀࡑࠊࡵࡓࡿࡍ

�

� ᛴᛶᮇ㸸⬨㧊ᦆയࡢᛴᛶᮇࡣእຊ୍ࡿࡼ࡟ḟᦆയࠊ࡜ᘬ࡚࠸⥆ࡁ㉳ࡿࡇ⏕໬Ꮫⓗ࣭⏕≀Ꮫ

ⓗ཯ᛂ࡛ࡿ࠶஧ḟᦆയ࡟ศ㢮ࠊ⭘⾑ࠋࡿࢀࡉ⹫⾑ࠊᾋ⭘ࠊ⅖⑕⣽⬊ᾐ₶ཬࡧ⚄⤒

ఏ㐩≀㉁₃ࡢฟࡿࡼ࡟⣽⬊ẘᛶ➼࢔ࣜࢢ࣭⤒⚄ࡾࡼ࡟⣽⬊ࡢ⣽⬊Ṛࡀᘬࡁ㉳ࡉࡇ

୍ࡣ஧ḟᦆയࠋࡿ࠸࡛ࢇ࿧࡜஧ḟᦆയ࡚ࡋ⛠⥲ࢆ⛬㐣ࡃ࠸࡚ࡋᣑ኱ࡀ㞀ᐖ⠊ᅖࢀ

ḟᦆയྛࡾ࡞␗࡜✀἞⒪ࡢ୺ࡿ࠺ࡾ࡞࡜ࢺࢵࢤ࣮ࢱࡿࡓ⑓ែ࡛ࡿ࠶ ࠊࡕࢃ࡞ࡍࠋ(5

἞⒪ࡾࡼ࡟஧ḟᦆയࢆᢚไ࡚ࡋ⤌⧊㞀ᐖ᭱ࢆᑠ㝈࡟㣗࠸Ṇ࡛࡜ࡇࡿࡵƫࠊ ⬟ணᚋ

ࡀ⒪ἲ≀⸆࡟୺ࡽ࠿ほⅬࡢ➼᫬㛫ⓗไ⣙ࡣ࡟ᛴᛶᮇࠋࡿ࠶ࡀᛶ⬟ྍࡿࡁᨵၿ࡛ࢆ

᳨ウࠊ࠾࡞ࠋࡿ࠸࡚ࢀࡉᾏእࠊࡣ࡛ࣥ࢖ࣛࢻ࢖࢞ࡢ㏻ᖖཷയᚋ 3 ᪥௨ෆ࡟ᐇ᪋ࡋ

ࡉ࡜ࡿ࠶ࡀవᆅࡢ㆟ㄽࡣ࡚࠸ࡘ࡟ᮇ㛫ࡢᛴᛶᮇࠊࡀࡿ࠼⪄࡜ᛴᛶᮇ἞⒪ࢆ἞⒪ࡓ

ࡿ࠸࡚ࢀ �ࠋ(6

�

㸫����㸫
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�

� ளᛴᛶᮇ㸸ᛴᛶᮇࡢ⅖⑕ࡀ཰᮰ࠊࡋ⾑⟶᪂⏕࣭⤌⧊ಟ᚟཯ᛂ࡟ࢇ┒ࡀ㉳ࡿࡇ᫬ᮇ࡛ࠋࡿ࠶�

�

� ៏ᛶᮇ㸸⬨㧊ᦆയ㒊ࡣ࡟✵Ὕࡀᙧᡂࢀࡉ⤌⧊Ḟᦆࠋࡿ࡞࡜ᦆയ㒊࿘ᅖ࡟㞟⠵ࣟࢺࢫ࢔ࡓࡋ

㧊⬨ࡓࡲࠋࡿ࡞࡜࣮ࣖࣜࣂࡿࡍᑐ࡟⏕㍈⣴෌ࠊࡋᙧᡂࢆ⒕⑞࢔ࣜࢢ࠸◳ࡣࢺ࢖ࢧ

ᦆയ៏ࡢᛶᮇ࡛ࡣ⚄⤒⣽⬊ࡢάᛶࡀపୗࠊࡋ⣽⬊యࡢⴎ⦰ࢀࡽ▱ࡀ࡜ࡇࡍࡓࡁࢆ

�ࠋࡿ࠸࡚ࢀࡉ၀♧ࡀᛶ⬟ྍࡿ࠸࡚ࡋపୗࡀ཯ᛂᛶࡢ࡬἞⒪ࠊࡾ࠾࡚

�

� ᛴᛶᮇ࣭ளᛴᛶࠊࡵࡓࡿ࡞␗ࡃࡁ኱ࡀ⑓ែࡾࡼ࡟᫬ᮇࡢയᚋཷࡣ㧊ᦆയ࡛⬨࡟࠺ࡼࡢࡇ

ᮇ࣭៏ᛶᮇ࡟ᑐࡿࡍ㐺ษ࡞⮫ᗋホ౯ࡢ᪉ἲࠋࡿ࡞␗ࢀࡒࢀࡑࡣ�

�
����� ᮏࡢࣥ࢖ࣛࢻ࢖࢞఩⨨௜ࡅ�
� ᮏࠊࡣࣥ࢖ࣛࢻ࢖࢞୺࡟ᛴᛶᮇ⬨㧊ᦆയࡢ἞⒪ࢆ┠ⓗࡓࡋ࡜་⸆ရࡢ㛤Ⓨ࡚࠸࠾࡟᭷ຠ

ᛶཬࡧᏳ඲ᛶ᳨ࢆウࠊࡢࡵࡓࡿࡍ⮫ᗋヨ㦂ࡢィ⏬ࠊᐇ᪋ཬࡧホ౯ἲ➼࡚࠸ࡘ࡟ᶆ‽ⓗ᪉ἲ࡜

ᡭ㡰ࢆᴫㄝࠋࡿ࠶࡛ࡢࡶࡓࡋ⬨㧊ᦆയࠊࡕ࠺ࡢளᛴᛶᮇཬ៏ࡧᛶᮇࡢ἞⒪ࡿࡅ࠾࡟་⸆ရ➼

ࡿ࡞࡜㇟ᑐࠊࡣ࡛ࣥ࢖ࣛࢻ࢖࢞ᮏࠊࡓࡲࠋ࡜ࡇࡿࡍ᪉ἲ᳨࡛ウ࡞㏵㐺ษูࡣ࡚ࡋ㛵࡟㛤Ⓨࡢ

⑌ᝈ㡿ᇦࡎࡽࡼ࡟ඹ㏻ࡿࡍ஦㡯ࡢグ㍕࡞⬟ྍࡣ㝈ࡾ㑊ࠊࡵࡓࡓࡅ⮫ᗋヨ㦂ᐇ᪋࡟ಀ୍ࡿ⯡

ⓗ࡞஦㡯ࡣ㛵㐃ࡿࡍἲ௧㏻▱㸦ICH �ࠋ࡜ࡇࡿࡍ↷㐺ᐅཧࢆ㸧ࠋࡴྵࢆࣥ࢖ࣛࢻ࢖࢞

୍᪉ࠊ་Ꮫࡣ௒ᚋࡶ㐍Ṍࡀ࡜ࡇࡿࡍண᝿ࠊࢀࡉ᪂࠸ࡋ▱ぢ࡟ᇶ࡙ࠊࡁᮏࡶࣥ࢖ࣛࢻ࢖࢞㐺

ᐅᨵゞࠊࡓࡲࠋࡿ࠶࡛ࡁ࡭ࡿࢀࡉ⛉Ꮫⓗ࡟ጇᙜࡿ࠶ࡀ⏤⌮࡞ሙྜࠊࡣ࡟ᮏࡢࣥ࢖ࣛࢻ࢖࢞ෆ

ᐜ࡟ᣊࠊࡃ࡞࡜ࡇࡿᰂ㌾࡞ᑐᛂࡀᮃࠋࡿࢀࡲ�

� ࠶࡛⏝᭷ࡶ࡟㝿࠺⾜ࢆᗋホ౯⮫ࡢ෌⏕་⒪➼〇ရࠊࡣ᪉࠼⪄ࡍ♧࡟ࣥ࢖ࣛࢻ࢖࢞ᮏࠊ࠾࡞

�ࠋ࠸ࡓࢀࡉ࡟⪄ཧࢆࣥ࢖ࣛࢻ࢖࢞ᮏࡶ࡚࠸࠾࡟ᗋホ౯⮫ࡢ෌⏕་⒪➼〇ရࠊࡵࡓࡿ

� ࢖࢞ᮏࠊࡶ࡚࠸࠾࡟㛤Ⓨࡢ➼་⸆ရࡓࡋ࡜ⓗ┠ࢆ἞⒪ࡢᛴᛶᮇ⬨㧊ᦆയࡢ㠀እയᛶࠊࡓࡲ

�ࠋࡿࡁ࡛࡟⪄ཧࢆ᪉࠼⪄ࡢࣥ࢖ࣛࢻ

�

��� ⮫ᗋホ౯᪉ἲ�
� ⬨㧊ᦆയࢆᑐ㇟ࡓࡋ࡜⮫ᗋヨ㦂࡟㝿࡚ࡋ⪃៖ࡁ࡭ࡍ⑌ᝈࡢ≉ᚩࠊ࡚ࡋ࡜ձ⮬↛ᅇ᚟ࡀᑡ

࠸࡞ࡃ࡞ ࡟ᦆയ㧗఩ࡧ㔜⑕ᗘཬࡢճཷയ᫬ࠊ࠸࡞࠸࡚ࡋᏳᐃࡀ≦⑕ࡣղཷയᚋ᪩ᮇ࡛ࠊ(7 ,6

ࡿ࡞␗ࡀᨵၿ⛬ᗘࡢࡑࡓࡲࠊࡾ࠶ከᙬ࡛ࡀ≦⑕⤒⚄ࡾࡼ ࡜ࡇࡿࢀࡽ࠸⏝࡟մ୍⯡ⓗࠊ(8 ,7 ,6

ࡽ᫂ࡣ࡟᏶඲ࡀ㛵㐃ࡢ࡜㉁㸦QOL㸧ࡢ᪥ᖖ⏕άືస㸦ADL㸧㸭⏕ά࡜⑕≧ホ౯ἲ⤒⚄࠸ከࡢ

࠸࡞࠸࡚ࢀࡉ࡟࠿ ࡿ࡞␗ࡀᨵၿຠᯝࡿࢀࡉ㔜⑕ᗘ࡛ᮇᚅࡢ௓ධ᫬࡜յ௓ධ᫬ᮇࠊ(9 10)Ⅼ➼

�ࠋࡿ࠶ࡀ

� ᮏ㡯࡛ࠊࡣᛴᛶᮇ⬨㧊ᦆയࢆᑐ㇟ࡓࡋ࡜⸆≀⒪ἲ➼࡟㛵ࡿࡍ⮫ᗋヨ㦂ࡢィ⏬❧᱌࡟㛵ࡍ

�ࠋࡿࡍㄝ࡚᫂࠸ࡘ࡟ពⅬ␃ࡿࡅ࠾࡟ドⓗヨ㦂᳨ࡧ᥈⣴ⓗヨ㦂ཬࠊ࡚ࡋ࡜ㄽ⥲ࡿ

�

㸫����㸫
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����� ᑐ㇟㞟ᅋ�
� ⮫ᗋヨ㦂ࠊࡣ࡚࠸࠾࡟᭷ຠᛶཬࡧᏳ඲ᛶホ౯࡟㐺ࡓࡋ㞟ᅋࢆ㑅ᢥࠊ࡟ࡵࡓࡿࡍᅜ㝿ⓗ࡟ᬑ

ཬࡓࡋデ᩿ᇶ‽ࠊ㔜⑕ᗘศ㢮➼࡚࠸⏝ࢆ㑅ᢥᇶ‽ࢆタᐃࡿࡍᚲせࠋࡿ࠶ࡀ⬨㧊ᦆയࡣᦆയ㧗

఩࣭㔜⑕ᗘࡾࡼ࡟⑕≧ࡀከᙬ࡛ࠊࡽ࠿࡜ࡇࡿ࠶᭷ຠᛶホ౯࡟㐺ࡓࡋ㞟ᅋࡾ⤠ࢆ㎸ࡢࡵࡓࡴ㑅

ᢥᇶ‽ࡢタᐃ࡟㝿ࠊࡋ⿕㦂⸆ࡢ≉ᛶࡸヨ㦂ࡢ┠ⓗ࡟ᛂࠊ࡚ࡌ㔜⑕ᗘࡸᦆയ㧗఩ࡿ࠶ࢆ⛬ᗘ㝈

ᐃࡀ࡜ࡇࡿࡍ㐺ษ࡞ሙྜࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠶ࡀ⮫ᗋヨ㦂࡛㝖እࡓࢀࡉ㔜⑕ᗘࡸᦆയ㧗఩࡟

ᑐ࡚ࡋ౑⏝ࡓࡋ㝿ࡢ᭷ຠᛶཬࡧᏳ඲ᛶࠊ࡚࠸ࡘ࡟⮫ᗋヨ㦂࡛ᚓࡓࢀࡽᡂ⦼୍ࡢ⯡໬ྍ⬟ᛶ

ᨻἲே་⸆ရ་⾜❧⊃ࠊࡾ࠶ࡀᚲせࡿࡍウ᳨ࢆ᝟ሗ཰㞟ࡿࡼ࡟➼ᗋヨ㦂⮫ࡢ㏣ຍࠊࡸウ᳨ࡢ

⒪ᶵჾ⥲ྜᶵᵓ࡜஦๓࡟༠㆟ࠋࡿࢀࡽࡵ່ࡀ࡜ࡇࡿࡍ�

�

������� ⤌ධࡿࡅ࠾࡟ࢀ㑅ᢥᇶ‽�
��������� ヨ㦂἞⒪ࡢ௓ධ᫬ᮇ࡚࠸ࡘ࡟�

� ᛴᛶᮇ⬨㧊ᦆയ࡟ᑐࡿࡍ⮫ᗋヨ㦂ࡢሙྜࠊࡣ࡟ᛴᛶᮇࡢ࡝ࡢ᫬Ⅼ࡛἞⒪௓ධ࠿ࡢ࠺⾜ࢆ

୙Ᏻࡀ≦⑕⤒⚄ࡾ࠶ࡶᙳ㡪ࡢࢡࢵࣙࢩ㧊⬨࡝࡯ࡿ࠶യᚋ᪩ᮇ࡛ཷࠋࡿ࠶ࡀᚲせࡿࡍウ᳨ࢆ

ᐃ࡛ࡵࡓࡿ࠶ ࡟≉യ┤ᚋ㸦ཷࠊ(11 24 ᫬㛫௨ෆ㸧࡛ࠊࡣ㯞⑷ࡢ㔜⑕ᗘࡸ⚄⤒⑕≧࡟㛵ࡢ࡚ࡋ

㐺ษ࡞ホ౯ࡀ㞴ࠊࡃࡋ⤖ᯝ࡚ࡋ࡜᭷ຠᛶࡢホ౯ࡀᅔ㞴ྍ࠺ࡲࡋ࡚ࡗ࡞࡜⬟ᛶࡿ࠶ࡀ ཷࠋ(11 ,6

യᩘࡢ᪥ᚋࡣ࡟⚄⤒⑕≧ࡸࡸࡣᏳᐃࡵࡓࡿ࠸࡚ࢀࡉ࡜ࡿࡍ ࡟ヲ⣽ࢆ≦⑕⤒⚄ࡢ⪅㦂⿕ࠊ(11

ホ౯࡛ࢆࡽࢀࡇࠋࡿࡁ㋃ࠊ࠼ࡲ㐺ษ࡞௓ධ᫬ᮇࠊࡣ࡚࠸ࡘ࡟⿕㦂⸆ࡢ≉ᛶࡸヨ㦂ࡢ┠ⓗ࡟ᛂ

ᢞࡢሙྜࡢᢞ୚⥆⥅ࡧせྰཬࡢᢞ୚⥆⥅ࠊᢞ୚ᮇ㛫ࠊࡓࡲࠋࡿ࠶࡛ࡁ࡭ࡍウ᳨࡟ಶูࠊ࡚ࡌ

⸆୰Ṇ᫬ᮇ࡟㛵ࠊࡶ࡚ࡋ⿕㦂⸆ࡢ≉ᛶࡸヨ㦂ࡢ┠ⓗ࡟ᛂࡓࡌಶ᳨ูࡢウࢆせࠋࡿࡍ�

�

��������� ᑐ㇟ᝈ⪅ࡢᦆയ㧗఩࡚࠸ࡘ࡟�
⬨㧊ᦆയ࡛ཷࡣയ᫬ࡢᦆയ㧗఩ࡾࡼ࡟ᨵၿࡢ⛬ᗘࠊࡵࡓࡿ࠸࡚ࢀࡉ࡜ࡿ࡞␗ࡀᛴᛶᮇ⬨

㧊ᦆയࢆᑐ㇟ࡓࡋ࡜ヨ㦂࡛ࠊࡣ㐺ษ࡞᭷ຠᛶホ౯ࠊ࡟ࡵࡓ࠺⾜ࢆᑐ㇟ᝈ⪅ࡢᦆയ㧗఩ࢆ㝈ᐃ

ࡿ࠶࡛⏝᭷ࡀ࡜ࡇࡿࡍ �ࠋ(10

⬚㧊ᦆയࡣ㢁㧊ᦆയ࡜ẚ㍑࡚ࡋ᏶඲㯞⑷ࡢ๭ྜࡀ㧗࠺࠸࡜࠸ᦆയ⛬ᗘࡢ㐪ࡿ࠶ࡀ࠸ ࠋ(12

⬚㧊ᦆയ࡛ࡣ㯞⑷ࡢᅇ᚟ࠊࡾࡼ࡟⚄⤒Ꮫⓗᦆയ㧗఩ࡀపୗࡶ࡚ࡋ㐠ື㯞⑷ࡣ࡚ࡋ࡜୙ኚ㸦⚄

⤒Ꮫⓗᦆയ㧗఩ࡢୗ㝆ࡀ ASIA 㐠ື score ࡜㸧ࠋ࠺࠸ࢆ࡜ࡇ࠸࡞ࡋ㛵┦࡜Ꮫⓗホ౯⤒⚄ࡢ➼

ASIAࠊࡾ࠶ࡀ࡜ࡇࡿ࡞ 㐠ື score 㢁ࠊ࡚ࡋᑐ࡟ࢀࡇࠋ࠸࡞ࡋ཯ᫎࢆᅇ᚟ࡢ⑷㯞ࡶࡋࡎᚲࡀ

㧊ᦆയ࡛ࡣ⚄⤒Ꮫⓗᦆയ㧗఩ࡢഹ࡞࠿ୗ㝆ࡶ㐠ື㯞⑷ࡢᨵၿ࡚ࡋ࡜㗦ᩄ࡟ᤊྍࡀ࡜ࡇࡿ࠼

�ࠋࡿ࠶࡛⬟

� Ᏻ඲ᛶࡢほⅬࠊࡽ࠿㢁㧊ᦆയ㧗఩ࢆ㝈ᐃࡿࡍሙྜ୍ࠊ ⑷࿧྾㯞࡞㔜⠜ࡣ࡛➼఩㢁㧊ୖ࡟⯡

ࡿࡍウ᳨࡟஦๓࠿࠺࡝࠿ࡿࢀධࡳ⤌࡟ᑐ㇟㞟ᅋࢆ⑕౛ࡓࡌ⏕ࢆ⑷࿧྾㯞ࠊࡵࡓࡿ࠺ࡌ⏕ࢆ

ᚲせࠋࡿ࠶ࡀ�

�

��������� �ᑐ㇟ᝈ⪅ࡢ㔜⑕ᗘ࡚࠸ࡘ࡟�
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⬨㧊ᦆയ࡛ཷࡣയ᫬ࡢ㔜⑕ᗘࡾࡼ࡟ᨵၿࡢ⛬ᗘྍࡿ࡞␗ࡀ⬟ᛶࠊࡵࡓࡿ࠶ࡀ⮫ᗋヨ㦂࡟

ࡍつᐃ࡚ࡋ࡜‽㑅ᢥᇶࢆ㔜⑕ᗘศ㢮ࡓࡋᬑཬ࡟ᅜ㝿ⓗࠊ࡛ୖ࠺⾜ࢆᝈ⪅㑅ᢥ࡞㐺ษ࡚࠸࠾

ࢆᏳ඲ᛶࡧ᭷ຠᛶཬࠊࡾ࠾࡚ࡋ⾲௦ࢆᝈ⪅㞟ᅋࠊࡽ࠿ほⅬࡢຠホ౯⸆ࠋࡿ࠶㔜せ࡛ࡣ࡜ࡇࡿ

㐺ษ࡟ホ౯ྍ⬟࡞ᝈ⪅ࡳ⤌ࢆධࡿࢀᚲせࠋࡿ࠶ࡀ�

�

������� ⤌ධࡿࡅ࠾࡟ࢀ㝖እᇶ‽�
� 㝖እᇶ‽ࡢタᐃࡢ㝿ࠊࡣ࡟⬨㧊ᦆയࡢணᚋ࡟ᙳ㡪ࢆ୚ྍࡿ࠼⬟ᛶࡿ࠶ࡀᡭ⾡᪋⾜ࡢ᭷↓ࠊ

ࡿࡼ࡟㧊ᦆയ⬨ࡀ⾜ᡭ⾡᪋ࠋࡿ࠶㔜せ࡛ࡀ࡜ࡇࡿࡍウ᳨࡚࠸ࡘ࡟ᅉᏊࡢ➼⒪ἲࢻ࢖ࣟࢸࢫ

㯞⑷ࡢணᚋ࡟୚ࡿ࠼ᙳ㡪ࠊࡣ࡚࠸ࡘ࡟᪩ᮇࡢᡭ⾡ࡀ㯞⑷ࢆᨵၿ࠺࠸࡜ࡓࡏࡉሗ࿌ ࡿ࠶ࡀ (13

୍᪉ࠊᡭ⾡ࡢ᭷↓ࡣ㯞⑷ࡢணᚋ࡜㛵ಀ࠺࠸࡜࠸࡞ሗ࿌ࡾ࠶ࡶ ࢀࡽᚓࡀࢫࢧࣥࢭࣥࢥࠊ(15 ,14

ࡿ࠸࡚ࢀࡉ࡜࠸Ⰻࡀ᚟ᩚࡢ᪩ᮇࡣ࡚ࡋ㛵࡟⮻⬺ࠊࡋࡔࡓࠋ࠸࡞࠸࡚ ᭷ຠᛶཬࡀ⾜ᡭ⾡᪋ࠋ(16

㝖ࢆ↓᭷ࡢ⾜ᡭ⾡᪋ࠊࡵࡓࡿ࠶୙࡛᫂ࡣ᫬Ⅼ࡛⌧ࠊࡣ࡚࠸ࡘ࡟ᙳ㡪ࡿ࠼୚࡟ホ౯ࡢᏳ඲ᛶࡧ

እᇶ‽࡚ࡋ࡜タᐃࠊࡣ࡚࠸ࡘ࡟࠿ࡿࡍಶࡢࠎ⮫ᗋヨ㦂ࡢィ⏬ẁ㝵᳨࡛ウࡿࡍᚲせࡲࠋࡿ࠶ࡀ

Ᏻ඲ᛶࡧ᭷ຠᛶཬࠊࡶ࡚࠸ࡘ࡟ࢀධ⤌ࡢ⪅ᝈࡓࢀࡉ⾜᪋ࡀ⒪ἲࢻ࢖ࣟࢸࢫ࡟ヨ㦂㛤ጞ๓ࠊࡓ

ホ౯࡟ᙳ㡪ࢆ୚ࡿ࠺࠼ᅉᏊࠊ࡚ࡋ࡜ࡘ࡜ࡦࡢィ⏬ẁ㝵᳨࡛ウࡿࡍᚲせࠋࡿ࠶ࡀ�

�

������� 㧗㱋⪅࡚࠸ࡘ࡟� �
⬨㧊ᦆയࠊࡣ㧗㱋⪅㸦65ṓ௨ୖ㸧࡛ࡶከࡃㄆࠕࠕࠊࡵࡓࡿࢀࡽࡵ㧗㱋⪅࡟౑⏝ࡿࢀࡉ་⸆

ရࡢ⮫ᗋホ౯ἲ࡟㛵࡚ࠖ࠸ࡘ࡟ࠖࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㸦ᖹᡂ 5ᖺ 12᭶ 2᪥௜ࡅ⸆᪂⸆➨ 104

ྕཌ⏕┬⸆ົᒁ᪂་⸆ရㄢ㛗㏻▱㸧ཬࠕࠕࡧ㧗㱋⪅࡟౑⏝ࡿࢀࡉ་⸆ရࡢ⮫ᗋホ౯ἲ࡟㛵ࡍ

㸦ᖹᡂ࡚ࠖ࠸ࡘ࡟㉁␲ᛂ⟅㞟㸦Q&A㸧ࡿࡍ㛵࡟ࠖࣥ࢖ࣛࢻ࢖࢞ࡿ 22ᖺ 9᭶ 17᪥௜ࡅཌ⏕

ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ஦ົ㐃⤡㸧ࢆ㋃ࡓ࠼ࡲ᭷ຠᛶཬࡧᏳ඲ᛶ᳨ࡢウࡀᚲせࠋࡿ࡞࡜

㧗㱋⪅ཬࡧ㠀㧗㱋⪅ࡢ⸆≀ືែ࡟➼ࣝ࢖࢓ࣇࣟࣉ᫂࡞࠿ࡽᕪ␗ࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡀሙྜ࡟

㠀㧗㱋⪅㸦65ࠊࡣ ṓᮍ‶㸧࡟ูࡣ࡜㧗㱋⪅ࢆᑐ㇟ࡓࡋ࡜⮫ᗋヨ㦂ࡀᚲせྍࡿ࡞࡜⬟ᛶ࠶ࡀ

�ࠋࡿ

�

����� ⑕౛ᩘࡢタᐃ�
⿕㦂⪅ᩘࠊࡣ⤫ィᏛⓗ࡞⪃ᐹ࡟ᇶ࡙ࠊࡁヨ㦂┠ⓗ᳨ࠊ ドࡁ࡭ࡍ௬ㄝཬࡧヨ㦂࡟ࣥ࢖ࢨࢹᛂࡌ

࡚タᐃࠋࡿࡍ�

�
����� ᭷ຠᛶホ౯�
୍⯡ⓗ࡟୺せ࡞᭷ຠᛶホ౯ࠊࡣಙ㢗ᛶཬࡧጇᙜᛶ᳨ࡀウࠊࢀࡉᅜ㝿ⓗ࡟ᬑཬࡓࡋホ౯ᑻᗘ

ᨵၿ⑕ࡸኚ໬ࡢࡽ࠿ࣥ࢖ࣛࢫ࣮࣋ࡢホ౯ᑻᗘࡿࡅ࠾࡟ホ౯᫬ࠊࡾ࠶ᚲせ࡛ࡀ࡜ࡇࡿ࠸⏝ࢆ

౛ࡢ๭ྜ➼ࢆホ౯ࠋࡿ࠸⏝࡟๪ḟⓗ࡞᭷ຠᛶホ౯ࠊࡣ୺せホ౯㡯┠࡛ᚓࡓࢀࡽ⤖ᯝࡢጇᙜᛶ

ࡿ࠶࡛⏝᭷࡟ࡵࡓࡿࡍウ᳨ࢆ⩏ᗋⓗព⮫ࡢᯝ⤖ࡓࢀࡽᚓࠊࡃ࡞࡛ࡅࡔࡿࡍウ᳨ࢆ �ࠋ(17
ホ౯⪅㛫࡛⤫୍ࡓࡋホ౯ࠊ࠸⾜ࢆホ౯⪅㛫᭱ࢆࡁࡘࡽࡤࡢᑠ㝈ࠊ࠺ࡼࡿࡁ࡛ࡀ࡜ࡇࡿࡍ࡜

㸫����㸫
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ホ౯⪅࡟ᑐࡿࡍᩍ⫱カ⦎➼ࡢ᪉⟇᳨ࢆウࡿࡍᚲせࠊ࡟≉ࠋࡿ࠶ࡀᅜ㝿ඹྠヨ㦂ࡣ࡚࠸࠾࡟ᐇ

᪋ᆅᇦࡾࡼ࡟ホ౯᪉ἲ࠺ࡼ࠸࡞ࡀ࡜ࡇࡿ࡞␗ࡀ㓄៖ࡿࡍᚲせࡓࡲࠋࡿ࠶ࡀ⮫ᗋヨ㦂㛤ጞ๓

�ࠋࡿ࠶ᚲせ࡛ࡀ࡜ࡇࡿࡍホ౯ࡶ࡚࠸ࡘ࡟㐺᱁ᛶࡢ⪅ホ౯ࡣ࡟

�

������� ୺せホ౯㡯┠�
� ⬨㧊ᦆയ἞⒪ࡢ┿ࡿࡅ࠾࡟┠ᶆࠊࡣ⚄⤒Ꮫⓗᨵၿࠊࡎࡽࡲ࡝࡜࡟ᶵ⬟ணᚋཬࡧ ADL ྵࢆ

ࡴ QOL ࡿ࠶࡟ᨵၿࡢ ࡣ᫬Ⅼ࡛⌧ࠊ᪉୍ࠋ(18 QOL ࡜ᅔ㞴ࡣ࡜ࡇࡿࡍホ౯࡟ᐈほⓗࢆᨵၿࡢ

ࡣ᫬Ⅼ࡛⌧ࠊ࡚࠸࠾࡟ᛴᛶᮇ⬨㧊ᦆയࡓࡲࠊࢀࡽ࠼⪄ QOL ࡚ࢀࡉド❧࡟ᐇ☜ࡀ㛵㐃ᛶࡢ࡜

㐺ษࠊࡣホ౯ᑻᗘࡿ࠸⏝࡚ࡋ࡜┠୺せホ౯㡯ࠊࡽ࠿࡜ࡇ࠸࡞ࡋᏑᅾࡣホ౯ἲ࡞Ꮫⓗ⤒⚄ࡿ࠸

ࡿࡍタᐃࢆホ౯ࡿࡍ㛵࡟ᶵ⬟ணᚋࡤࢀ࠶࡛⬟ྍࠊࡀࡿ࠶ࡀᚲせࡿࡍタᐃࢆᏛⓗホ౯⤒⚄࡞

�ࠋ࠸ࡋࡲᮃࡀ࡜ࡇ

� AISࠊASIA scoreࠊࡣᗋヨ㦂࡛⮫ࡓࢀࡉᐇ᪋࡟࡛ࡲࢀࡇ ཪࡣ Frankel ศ㢮➼ࢆ᭷ຠᛶࡢホ

౯㡯┠࡚ࡋ࡜タᐃ୍ࡀ࡜ࡇࡿࢀࡉ⯡ⓗ࡛ࡓࡗ࠶ ASIA scoreࠋ(20 ,19 ẚ㍑ࢆヲ⣽ࡢ≦⑕⤒⚄ࡣ

ⓗ෌⌧ᛶⰋࡃホ౯࡛ࡢࡢࡶࡿࡁ AISࠊ᪉୍ࠋ࠸࡞࠸࡚ࡋ♧᥋┤ࢆ⬟ᶵࡿࡅ࠾࡟᪥ᖖືసࠊ(20

ཬࡧ Frankel ศ㢮ࡣ㯞⑷ࡢᴫ␎ࢆ⡆౽࡟ᢕᥱࠊࡵࡓࡿ࠺ࡋ⮫ᗋୖࡣ᭷⏝࡛ࡾ࠶㢖⏝ࡶࡿࢀࡉ

ࡢᐇ㝿ࠊࡢࡢ ADL ࡾ࠶ࡀሗ࿌ࡢ࡜࠸࡞ࡋ཯ᫎࡶࡋࡎᚲࢆ AISࠊ(21 ࠿࠿ࡶ࡟ࡿ࠸࡚ࡋᝏ໬ࡀ

ࡎࡽࢃ ASIA score ࡀᨵၿࠊ➼ࡿࡍAIS ࡜ ASIA score ࡿ࠺ࡾ࠶ࡽࡍᛶ⬟ྍࡿࡍ㏫㌿ࡣ �ࠋ(22

ホ౯᫬ᮇࡢタᐃࠊࡣ࡚࠸ࡘ࡟๓┦ヨ㦂ࡢ⤖ᯝ➼ࢆཧ⪃ࠊࡋ࡟⿕㦂⸆ࡢస⏝ᶵᗎࡸヨ㦂ᐇ᪋

ྍ⬟ᛶ➼຺ࢆ᱌᳨࡚ࡋウࡿࡍᚲせࠋࡿ࠶ࡀホ౯᭱ࡣ⤊ホ౯᫬Ⅼࠊࡃ࡞ࡣ࡛ࡅࡔ⤒᫬ⓗ᥎⛣ࢆ

☜ㄆ࡛ࠊ࡟࠺ࡼࡿࡁ㐺ษ࡞㢖ᗘ࡛ᐇ᪋ࡀ࡜ࡇࡿࡍᮃࠋ࠸ࡋࡲ�

�

������� ๪ḟホ౯㡯┠�
� ๪ḟホ౯㡯┠ࠊࡣ୺せホ౯㡯┠ࢆ⿵㊊ࡢࡵࡓࡿࡍ᭷ຠᛶ࡟㛵ࡿࡍホ౯㡯┠ࢆタᐃࡲࠋࡿࡍ

࡚ࡋ࡜┠୺せホ౯㡯ࠊࡓ ASIA score ᶵ⬟ணࠊࡣ࡚࠸࠾࡟ヨ㦂ࡓࡋタᐃࢆᏛⓗホ౯⤒⚄ࡢ➼

ᚋ࡟㛵ࡿࡍホ౯ࢆタᐃࡿࡍᚲせࠋࡿ࠶ࡀ�

� ๪ḟホ౯㡯┠ࠊࡣ࡚ࡋ࡜AISࡀ 1ẁ㝵௨ୖᨵၿࡓࡋ⿕㦂⪅ࡢ๭ྜ➼ࡢ཯ᛂ౛ࡢ๭ྜࡸ NLI

ࡧᏛⓗホ౯ἲཬ⤒⚄ࡢ࡝࡞ EQ�5DࠊSF�36ࠊSCIM ࡢ➼ ADL/QOL ホ౯ࡢタᐃ᳨ࢆウࡁ࡭ࡍ

�ࠋࡿ࠶࡛

᳨ドⓗヨ㦂ࠊ࡚࠸࠾࡟୺せホ౯㡯┠࡚ࡋ࡜ ASIA score ሙࡓࡋタᐃࢆᏛⓗホ౯ἲ⤒⚄ࡢ➼

ྜƫࠊ ⬟ணᚋ࡟㛵ࡿࡍホ౯ࠊADL/QOL ホ౯➼ࡶ๪ḟホ౯㡯┠࡚ࡋ࡜タᐃࡿࡍᚲせࡿ࠶ࡀ ࠋ(18

㏆ᖺ࡛ࠊࡣ⬨㧊ᦆയᝈ⪅ࡿࡅ࠾࡟ ADL ホ౯ࠊ࡚ࡋ࡜SCIMࡀ᥎ዡࡿ࠸࡚ࢀࡉ 㢁ࠊࡓࡲࠋ(20

㧊ᦆയࡣ࡚࠸࠾࡟NLIࡢୗ㝆ࡣ SCIM࢔ࢣࣇࣝࢭ㡯┠ࡢ࡜┦㛵࡜ࡿ࠶ࡀሗ࿌ࡿ࠸࡚ࢀࡉ �ࠋ(23

⬨㧊ᦆയ࡛ࡣ⭤⬔┤⭠㞀ᐖࡢࡽࢀࡇࠊࡋࡓࡁࢆ⑕≧ࡶ⿕㦂⪅ࡢ ADL/QOL ࠺࡞ᦆࡃࡋⴭࢆ

ሙྜࠊ࡛ࡢࡿ࠶ࡀ⭤⬔┤⭠㞀ᐖࠊࡶ࡚࠸ࡘ࡟SCIMࡢୗ఩㡯┠➼ࠊ㐺ษ࡞ホ౯ᣦᶆ࡚࠸⏝ࢆ

ホ౯᳨ࢆ࡜ࡇࡿࡍウࠊࡓࡲࠋࡿ࠶࡛ࡁ࡭ࡍ⬨㧊㞀ᐖᛶ⑊③ࡢ③⑊ࡴྵࢆホ౯ࡶ㔜せ࡛ࡓࡿ࠶

�ࠋࡿ࠶࡛ࡁ࡭ࡍウ᳨ࢆ࡜ࡇࡿࡍホ౯࡚࠸⏝ࢆホ౯ᣦᶆ࡞㐺ษࠊࡵ

㸫����㸫
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�
����� Ᏻ඲ᛶホ౯�
᭷ᐖ஦㇟ࠊࡣ࡜་⸆ရ㸦⿕㦂⸆ࠋࡴྵࢆ௨ୗࡢࡇ㡯ࠋࡌྠ࡚࠸࠾࡟㸧ࢆᢞ୚ࡓࢀࡉᝈ⪅ཪ

ࡢ࡜ᢞ୚ࡢᙜヱ་⸆ရࠊࡾ࠶࡛࡜ࡈࡁ࡛ࡢ་⒪ୖ࠸࡞ࡃࡋࡲዲࡿࡺࡽ࠶ࡓࡌ⏕࡟⪅㦂⿕ࡣ

ᅉᯝ㛵ಀࡢ᭷↓ࡣၥࠊࡾࡲࡘࠋ࠸࡞ࢃ་⸆ရࡀᢞ୚ࡓࢀࡉ㝿࡟㉳ࡿࡺࡽ࠶ࠊࡿࡇዲ࡞ࡃࡋࡲ

᭷ᐖ஦ࠋࡿ࠶࡛࡜ࡇࡢ⑓Ẽࡣ⑕≧ཪࠊ㸧ࡴྵࢆᖖ␗ࡢᚩೃ㸦⮫ᗋ᳨ᰝ್࠸࡞ࡋពᅗࡣཪࠊ࠸

᫬ࡓࢀࡉㄆ☜ࡀ㌿ᖐࡧⓎ⌧ཬࠊ㌿ᖐࠊ㔜⑕ᗘࠊྡ㇟஦࡟⑕౛ሗ࿌᭩ࠊࡣሙྜࡓࢀࡽࡵㄆࡀ㇟

ᮇࠊ⿕㦂⸆࣭ᑐ↷⸆ࡢ᭹⸆≧ἣ୪࡟ࡧฎ⨨ࡢ᭷↓ཬࡢࡑࡧෆᐜ➼ࢆグ㘓ࠊ࡟ࡶ࡜࡜ࡿࡍ㔜⠜

ࡿࡅ࠾࡟㇟஦ࡢࢀࡒࢀࡑࠋࡿࡍᐃุࢆᅉᯝ㛵ಀࡢ࡜⸆↷㦂⸆࣭ᑐ⿕ࡧཬࠊ࠿ྰ࠿㇟᭷ᐖ஦࡞

㔜⑕ᗘศ㢮ࠊࡣ࡚ࡋ࡜㍍ᗘࠊ୰➼ᗘࠊ㧗ᗘࠋࡿ࠸⏝ࢆ�

CIOMS VI Working Groupࠊࡓࡲ ࣭≦⑕ࡢࠎಶࢆグ㍕ࡢྡ㇟᭷ᐖ஦ࡢ࡬⑕౛ሗ࿌᭩ࠊࡣ࡛

ᚩೃ࡛࡞⬟ྍࠊࡃ࡞ࡣ㝈ࡾデ᩿ྡࡀ࡜ࡇࡿࡍ࡜ᥦゝࡿ࠸࡚ࢀࡉ MedDRAࠊࡓࡲࠋ(24 ࡢ Point 

to Consider ࡿ࠸࡚ࡋໟྵࢆ⑕≧࣭ᚩೃࡀデ᩿ྡࠊ࡚࠸ࡘ࡟ሗ࿌᪉ἲࡢ㇟᭷ᐖ஦ࠊࡶ࡚࠸࠾࡟

ࡿ࠸࡚ࢀ࠿᭩࡜࠸࡞ࡽࡓᙜࡣ࡟႙ኻࡢ᝟ሗࠊࡤࢀ࠶࡛ࡢ ⑕ࡢᐃ≉ࡁ࡭ࡍ┠ὀࠊࡋࡔࡓࠋ(25

≧࣭ᚩೃࡀᏑᅾࠊ➼ࡿࡍ᭷ᐖ஦㇟ྡࡢ࡚ࡋ࡜デ᩿ྡࠊ࡟ูࡣ࡜ಶࡢࠎ⑕≧ྡ࣭ᚩೃྡࢆ཰㞟

ᣓሗ࿌᭩⥲ࡢ἞㦂ࠕࠊࡣヲ⣽ࠋࡿ࠶࡛ࡁ࡭ࡍព␃࡟࡜ࡇࡿ࠶ࡀሙྜ࡞㔜せࡀ࡜ࡇࡿࡍホ౯ࡋ

㸦ᖹᡂࠖࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㛵࡟ෆᐜ࡜ᵓᡂࡢ 8 ᖺ 5 ᭶ 1 ᪥௜ࡅ⸆ᑂ➨ 335ྕཌ⏕┬⸆ົᒁ

ᑂᰝㄢ㛗㏻▱㸧ཬࠕࠕࡧ἞㦂ࡢ⥲ᣓሗ࿌᭩ࡢᵓᡂ࡜ෆᐜ࡟㛵࡟ࠖࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㛵ࡿࡍ㉁

␲ᛂ⟅㞟㸦Q&A㸧ࠖ㸦ᖹᡂ 24ᖺ 10᭶ 18᪥௜ࡅཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ஦ົ㐃⤡㸧

�ࠋ࠸ࡓࢀࡉ↷ཧࢆ

⮫ᗋヨ㦂࡛ࠊࡣ⿕㦂⸆࡟≉ᚩⓗ࡞᭷ᐖ஦㇟࡟ຍࠊ࡚࠼ᛴᛶᮇ⬨㧊ᦆയࡢ⑓ែ࡟㛵㐃ࡿࡍ௨

ୗ࡞࠺ࡼࡢ᭷ᐖ஦㇟ࡶ࡚࠸ࡘ࡟ὀ┠࡚ࡋ཰㞟ࠋࡿ࠶࡛ࡁ࡭ࡍ�

�

㔜せ࡞᭷ᐖ஦㇟�

ձ 㯞⑷ࡢᝏ໬�

ղ ⫵⅖�

ճ ࿧྾୙඲�

մ ῝㒊㟼⬦⾑ᰦ⑕㸭⫵᱾ሰ�

յ ⸆๣ᛶ㐣ᩄ⑕⑕ೃ⩌�

ն ᒀ㊰ឤᰁ⑕�

շ 〟⒔�

ո 㛵⠇ᣊ⦰�

չ ⬨㧊㞀ᐖᛶ⑊③�

պ ᾘ໬⟶₽⒆�

ջ ⬻᱾ሰ�

ռ ㉳❧ᛶప⾑ᅽ�

㸫����㸫
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����� ే⏝⚗Ṇ⸆ཬేࡧ⏝⚗Ṇ⒪ἲࡢタᐃ�
������� ే⏝⚗Ṇ⸆�

᭷ຠᛶホ౯࡟ᙳ㡪ࢆ୚ྍࡿ࠼⬟ᛶࡿ࠶ࡢ⸆๣ࠊࡣ࡚࠸ࡘ࡟஦๓࡟೔⌮ⓗ࣭⮫ᗋⓗ࡟ၥ㢟ࡀ

ࠊྍ࡛ୖࡓࡋウ᳨ࢆ࠿࠸࡞ ࡾ࠶ࡀၥ㢟࡟೔⌮ⓗ࣭⮫ᗋⓗࠋࡿ࠶࡛ࡁ࡭ࡍ࡜Ṇ⚗⏝ేࡾ㝈࡞⬟

ే⏝⚗Ṇ⸆࡟タᐃ࡛࠸࡞ࡁ⸆๣ࠊࡶ࡚࠸ࡘ࡟⿕㦂⸆ࡢホ౯࡟ᙳ㡪ࢆཬࠊ࠺ࡼ࠸࡞ࡉࡰヨ㦂ᮇ

㛫୰ࡣ⏝ἲ࣭⏝㔞㸦㡻⏝ࡢሙྜࡣ౑⏝㢖ᗘ㸧ࢆኚ᭦࠺ࡼ࠸࡞ࡋつᐃࡢ➼ࡿࡍᑐᛂࡀᚲせ࡛࠶

�ࠋࡿ

�

������� ే⏝⚗Ṇ⒪ἲ�
ࢹࣅ࢚ࡓࡗ࠸࡜ࡿࡏࡉ⏕෌ࡣཪࠊࡿࡏࡉಟ᚟ࢆ㧊⬨ࡓࡋ᥋ཷയ┤ࡀࣥࣙࢩ࣮ࢸࣜࣅࣁࣜ

ࡀᛶ⬟ྍࡿ࠼୚ࢆᙳ㡪࡟ᶵ⬟ணᚋࡣෆᐜࡸ↓᭷ࡢᐇ᪋ࣥࣙࢩ࣮ࢸࣜࣅࣁࣜࠊࡀ࠸࡞ࡣࢫࣥ

ᙳࡿ࠼୚࡟᭷ຠᛶホ౯ࡀ␗ᕪࡢࣥࣙࢩ࣮ࢸࣜࣅࣁࣜࡢ᪋タ㛫࣭⿕㦂⪅㛫ࠊ࡚ࡗࡀࡓࡋࠋࡿ࠶

㡪࡞⬟ྍࢆ㝈ࡾపῶ࡛ࡢࣥࣙࢩ࣮ࢸࣜࣅࣁࣜࠊ࠺ࡼࡿࡁᐇ᪋ෆᐜ࡟㛵୍ࡣ࡚ࡋᐃࡢᇶ‽ࢆ

タࡿࡅᚲせࠋࡿ࠶ࡀ�

࠶୙࡛᫂ࡣ᫬Ⅼ࡛⌧ࠊࡣ࡚࠸ࡘ࡟ᙳ㡪ࡿ࠼୚࡟ホ౯ࡢᏳ඲ᛶࡧ᭷ຠᛶཬࡀ⾜ᡭ⾡᪋ࠊࡓࡲ

ᇶࡢᡭ⾡ᐇ᪋ࠊ࠸⾜ࢆウ᳨ࡵணࠊࡣ࡚࠸ࡘ࡟ྰྍࡢ⾡ᡭࡢᗋヨ㦂ᮇ㛫୰⮫ࠊ࠼ࡲ㋃ࢆ࡜ࡇࡿ

�ࠋࡿ࠶ࡀᚲせࡿࡍつᐃ࡟㐺ษ࡚ࡵྵࢆ➼‽

�

����� �ព஦㡯␃ࡢ௚ࡢࡑ
������� ヨ㦂ᐇ᪋యไ�
ᛴᛶᮇ⬨㧊ᦆയࡿࡅ࠾࡟⮫ᗋヨ㦂࡛ࠊࡣ⿕㦂⪅ࡣᩆᛴᝈ⪅࡛ࠊࡾ࠶⮫ᗋヨ㦂ࡿࡅ࠾࡟⑕౛

Ⓩ㘓ࡣィ⏬ⓗࠊࡵࡓ࠸࡞࠼⾜࡟ᅵ᪥⚃⚍᪥ࡸኪ㛫࡚ࡵྵࢆ᪩ᛴࡘ࠿㐺ษ࡟ᑐᛂྍ⬟࡞యไ

ཬࡧᝈ⪅Ⓩ㘓ᡭ㡰ᩚࢆഛࡀ࡜ࡇࡿࡍ᥎ዡࠋࡿࢀࡉ⮫ᗋヨ㦂ཧຍྠࡢពྲྀᚓࠊྲཱྀࡣ࡚࠸࠾࡟ യ

ᚋࡢ⢭⚄ⓗࡶ࡟୙Ᏻᐃ࡞ᝈ⪅ཬࡧᐙ᪘࡟ៅ㔜࡞㓄៖ࡀᚲせ࡛ࠋࡿ࠶�

� ⮫ᗋヨ㦂ᮇ㛫ࣨᩘࡀ᭶௨ୖࡪࡼ࠾࡟ሙྜࠊᛴᛶᮇ⑓㝔ࡽ࠿ᅇ᚟ᮇࣜࣥࣙࢩ࣮ࢸࣜࣅࣁ⑓

㝔ࡢ࡬㌿㝔ࡿ࡞ࡽࡉࡓࡲࠊ㌿㝔➼ࡾࡼ࡟⿕㦂⪅ࡢ㏣㊧ࡀᅔ㞴ࡓࡋࠋࡿࢀࡽ࠼⪄ࡀ࡜ࡇࡿ࡞࡜

ࡍウ᳨ࡵணࠊ࠺ࡼ࠸࡞ࡋ⏕Ⓨࡾ㝈࡞⬟ྍࡀ Ḟࡢࢱ࣮ࢹࡿࡅ࠾࡟᫬Ⅼࡢホ౯࡞୺せࠊ࡚ࡗࡀ

ᙜࠊࡣ࡟ሙྜࡿࡍ཰㞟ࢆࢱ࣮ࢹࡿࡍ㛵࡟་⒪ᶵ㛵࡛⮫ᗋヨ㦂ࡢ㌿㝔ඛࠊ࠾࡞ࠋࡿ࠶ࡀᚲせࡿ

ヱᶵ㛵ࡶ⮫ᗋヨ㦂ᐇ᪋᪋タ࠺ᢅࡾྲྀ࡚ࡋ࡜ᚲせྍࡿ࠶ࡀ⬟ᛶࠊࡵࡓࡿ࠶ࡀ␃ពࠋ࡜ࡇࡿࡍ�

�

������� ⿕㦂⪅⫼ᬒࡢグ㘓�
⬨㧊ᦆയࡣᦆയ㧗఩࣭㔜⑕ᗘࡾࡼ࡟㠀ᖖ࡟ከᙬ࡞⑕≧⤒㐣ࠋࡍ♧ࢆ⿕㦂⸆ࡢ≉ᛶࡸヨ㦂ࡢ

┠ⓗ࡟ᛂࠊ࡚᭱ࡌ ᪂ࡢ⛉Ꮫⓗ▱ぢࡶ㋃ࠊ࠼ࡲ㐺ษ࡟⿕㦂⪅⫼ᬒ࡟㛵ࡿࡍ᝟ሗ཰㞟ࠊ࠸⾜ࢆグ

㘓ࡿࡍᚲせࠋࡿ࠶ࡀ⫼ᬒᅉᏊࡢ౛ࠊ࡚ࡋ࡜ᦆയࡢࡽ࠿⤒㐣ᮇ㛫ࠊᦆയ㧗఩ࠊ㔜⑕ᗘࠊᡭ⾡᪋

⪄ᗘ⛬ࡢ࡝࡟᫬ࢀධ⤌ࢆ㦂⪅⫼ᬒ⿕ྛࡽࢀࡇࠋࡿࢀࡽࡆᣲࡀ➼ཎᅉࡢᦆയࠊᖺ㱋ࠊ↓᭷ࡢ⾜

㸫����㸫
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៖2.1ࠕࡣ࠿ࡿࡍ. ᑐ㇟㞟ᅋࠖࡢ㡯ࢆཧ↷ࠋ࠸ࡓࢀࡉ�

�

��� ⮫ᗋヨ㦂�
ᮏ㡯࡛ࡣ㛤Ⓨྛࡢẁ㝵࡚࠸࠾࡟ᐇ᪋ࡿࢀࡉ⮫ᗋヨ㦂ィ⏬ࡢ␃ពⅬࢆㄝ᫂ࠊࡣ࡟⯡୍ࠋࡿࡍ

⮫ᗋ⸆⌮ヨ㦂ࠊ᥈⣴ⓗヨ㦂᳨ࠊドⓗヨ㦂ࡢ㡰࡟㐍ࠊࡳ⮫ᗋ⸆⌮ヨ㦂࡛ࡣ⸆≀ືែࠊᏳ඲ᛶཬ

ࡣ᥈⣴ⓗヨ㦂࡛ࠊウ᳨ࡢἲ࣭⏝㔞⏝ࡧ POCࠊ❧☜ࡢ⏝ἲ࣭⏝㔞ཬࡢᩘ「ࡧ᭷ຠᛶᣦᶆ᳨ࡢ

ウ᳨ࠊ ドⓗヨ㦂࡛ࡶ᭱ࡣ௦⾲ⓗ࡞ᣦᶆ࡚࡟᭷ຠᛶ᳨ࡢドཬࡧᏳ඲ᛶ᳨ࡢウࠋ࠺⾜ࢆ๓㏙ࡓࡋ

ෆᐜࠊࡣ඲⑌ᝈ㡿ᇦ࡟㛵ࡿࡍ⥲ㄽ࡛ࠊࡵࡓࡿ࠶ヲࠊࡣࡃࡋICHࢆࣥ࢖ࣛࢻ࢖࢞ཧ↷ࠋ࠸ࡓࢀࡉ�

�

����� ⮫ᗋ⸆⌮ヨ㦂� �
������� ┠ⓗ�
� ࡿࡍ࡟ⓗ┠ࡿࡓ୺ࢆᏳ඲ᛶホ౯ࠊࡣሙྜࡿࡍᢞ୚࡟ࢺࣄࢆ⸆㦂⿕࡚ࡵึ࡛⏺ୡࠊࡣ࡟⯡୍

ࠋ࠺⾜ࢆᗋ⸆⌮ヨ㦂⮫ࡓࡋ࡜⪅㦂⿕ࢆ೺ᗣᡂே⏨ᛶࠊ࡟ඖࢆ᝟ሗࡓࢀࡽ㠀⮫ᗋヨ㦂࡛ᚓࠊࡵࡓ

᪤ᢎㄆ་⸆ရࡢ㐺ᛂᣑ኱ࡢ㛤Ⓨ࡛ࡿࡁ࡛␎┬ࡣሙྜࠊࡀࡿ࠶ࡀ⏝㔞࣭ᢞ୚⤒㊰ࡀ᪤ᢎㄆရ࡜

኱ࡿ࡞␗ࡃࡁሙྜࡣ⮫ᗋ⸆⌮ヨ㦂ࡢᐇ᪋ࡀᚲせࠋࡿ࡞࡜⮫ᗋ⸆⌮ヨ㦂ࠊࡣ⿕㦂⸆࡟ࢺࣄࢆᢞ

୚ࡿࡍ㝿ࡢᏳ඲࡞⏝㔞ࠊᢞ୚᪉ἲ᳨ࡢウࢆ୺࡞┠ⓗࠊࡓࡲࠋࡿࡍ࡜⿕㦂⸆ࡢ⸆≀ືែᏛⓗࣉ

�ࠋ࠺⾜ࡶウ᳨ࡢࣝ࢖࢓ࣇࣟ

�

������� ヨ㦂ィ⏬࡟㛵ࡿࡍ␃ពⅬ� �
ẚ㍑ⓗᑡேᩘࢆᑐ㇟ࠊࡋ࡜▷ᮇ㸦ཎ๎ࠊ࡚ࡋ࡜༢ᅇཪࡣ཯᚟ᢞ୚㸧ࡢ⿕㦂⸆ࡢᢞ୚ࠋ࠺⾜ࢆ

㏻ᖖࠊࡣヨ㦂ᮇ㛫୰ࠊ⿕㦂⪅ࡣධ㝔ཪࡓࡌ‽࡟ࢀࡑࡣ≧ែ࡛ᐇ᪋ࠋࡿࡍ⏝ἲࠊࡣ࡚࠸ࡘ࡟⮫

ᗋ⌧ሙ࡛ࡢ౑⏝᪉ἲࢆ⪃៖ࡋタᐃࠊ࠾࡞ࠋࡿࡍ⿕㦂⸆ࡢ⸆⌮స⏝ࠊ࡛ୖࡢ೺ᗣᡂேࡢ࡬ᢞ୚

ࠊࡣ࡟➼ሙྜࡿࡍᢞ୚ࢆ⸆㦂⿕࠸⏝ࢆᡭᢏ࠸㧗ࡢ౵くᛶࠊሙྜࡿ࡞࡜ၥ㢟࡞ࡁᏳ඲ᛶୖ኱ࡀ

ᝈ⪅ࢆᑐ㇟ࡀ࡜ࡇࡿࡍ࡜㐺ษ࡛ࡿ࠶ሙྜࡢࡑࠋࡿ࠶ࡶ㝿ࠊ᭷ຠᛶཬࡧᏳ඲ᛶࢆணഛⓗ᳨࡟ウ

➨ࡿࡍ I/II┦ヨ㦂࡚ࡋ࡜ᐇ᪋ࠊࡀࡿࢀࡽ࠼⪄ࡶ࡜ࡇࡿࡍᏳ඲ᛶࡢ☜ㄆࡶ᭱࡟㔜Ⅼࠋࡃ࠾ࢆ⏝

ἲ࣭⏝㔞࡚ࡋ࡜㠀⮫ᗋヨ㦂ᡂ⦼ࡽ࠿᥎ᐃࡿࢀࡉᏳ඲᭱࡞ప⏝㔞ࡢ༢ᅇᢞ୚ࡽ࠿㛤ጞࠊࡋᏳ඲

ᛶࢆ☜ㄆࠊࡽࡀ࡞ࡋᑗ᮶ண ࡿࢀࡉ⏝㔞௨ୖ࡛ࡲ₞ḟቑ㔞࡚ࡵึ࡟ࢺࣄࠊ࠾࡞ࠋࡿࡏࡉᢞ୚

ࡌᛂ࡟ᚲせࠊࡣ࡛➼ሙྜࡿࡍ ࡍಖ☜ࢆᏳ඲ᛶࡢᅇᢞ୚ヨ㦂ึࢺࣄࡿࡅ࠾࡟་⸆ရ㛤Ⓨࠕࠕ࡚

㸦ᖹᡂ࡚ࠖ࠸ࡘ࡟ࠖࢫࣥࢲ࢖࢞ࡢࡵࡓࡿ 24ᖺ 4᭶ 2᪥௜ࡅ⸆㣗ᑂᰝⓎ 0402➨ 1ྕཌ⏕ປ

ാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧ཬࠕࠕࡧ་⸆ရ㛤Ⓨึࢺࣄࡿࡅ࠾࡟ᅇᢞ୚ヨ㦂ࡢᏳ඲ᛶ

㸦ᖹᡂ࡚ࠖ࠸ࡘ࡟㉁␲ᛂ⟅㞟㸦Q&A㸧ࠖࡿࡍ㛵࡟ࢫࣥࢲ࢖࢞ࡢࡵࡓࡿࡍಖ☜ࢆ 24ᖺ 4᭶ 2

᪥௜ࡅཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ஦ົ㐃⤡㸧ࢆཧ↷ࠋ࠸ࡓࢀࡉ�

�

Ᏻ඲ᛶホ౯ࠊࡣ࡚ࡋ࡜⿕㦂⸆࡟ᛂ࡚ࡌᚲせ࡞㡯┠ࢆタᐃࠋࡿࡍ⮫ᗋヨ㦂ᮇ㛫୰࡟Ⓨ⏕ࡓࡋ

⮫ᗋ᳨ᰝ್␗ᖖࢆⓎぢࠊࡣ࡟ࡵࡓࡿࡍ㐺ษ᳨࡞ᰝࢆ⿕㦂⸆ᢞ୚㛤ጞ๓ᚋ࠺⾜࡟ᚲせࠋࡿ࠶ࡀ�

�

㸫����㸫
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������� �ព஦㡯␃ࡢ௚ࡢࡑ
㧗㱋⪅㸦65 ṓ௨ୖ㸧ࡓࡲࠊ⿕㦂⸆ࡢ⸆≀ືែୖࡢ≉ᚩࡾࡼ࡟⫢ᶵ⬟㞀ᐖᝈ⪅ࠊ⭈ᶵ⬟㞀

ᐖᝈ⪅➼ࢆᑐ㇟᳨ࡓࡋ࡜ウࡀᚲせ࡞ሙྜࠋࡿ࠶ࡀ�

⸆≀┦஫స⏝ࡀண ࡿࢀࡉሙྜࠊࡣ≉ᐃ᳨ࡿࡼ࡟⏝ేࡢ࡜≀⸆ࡢウࡶᚲせ࡞ሙྜࠋࡿ࠶ࡀ

ヲ⣽ࠕࠊࡣ་⸆ရࡢ⮫ᗋ⸆≀ືែヨ㦂࡚ࠖ࠸ࡘ࡟㸦ᖹᡂ 13ᖺ 6᭶ 1᪥௜ࡅ་⸆ᑂⓎ➨ 796

ྕཌ⏕ປാ┬་⸆ᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧ཬࠕࠕࡧ་⸆ရ㛤Ⓨ࡜㐺ṇ࡞᝟ሗᥦ౪ࡢࡵࡓࡢ⸆≀

┦஫స⏝࡚ࠖ࠸ࡘ࡟ࠖࣥ࢖ࣛࢻ࢖࢞㸦ᖹᡂ 30ᖺ 7᭶ 23᪥௜ࡅ⸆⏕⸆ᑂⓎ 0723➨ 4ྕཌ⏕

ປാ┬་⸆࣭⏕ά⾨⏕ᒁ་⸆ရᑂᰝ⟶⌮ㄢ㛗㏻▱㸧ࢆཧ↷ࠋ࠸ࡓࢀࡉ�

⬟ᅾⓗྍ₯ࡢ⏝ദ୙ᩚ⬦స࡜ᘏ㛗ࡢQT/QTc㛫㝸ࡿࡅ࠾࡟⸆⬦㠀ᢠ୙ᩚࠕࠊ௚ࡢࡑࠊࡓࡲ

ᛶ࡟㛵ࡿࡍ⮫ᗋⓗホ౯࡚ࠖ࠸ࡘ࡟㸦ᖹᡂ21ᖺ10᭶23᪥௜ࡅ⸆㣗ᑂᰝⓎ1023➨㸯ྕཌ⏕ປാ

┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧࡚࠸࠾࡟つᐃࡿࢀࡉQT/QTcホ౯ヨ㦂➼ࡢᚲせ࡞⮫ᗋ⸆⌮

ヨ㦂ࠊࢆ㛵㐃ࢆࣥ࢖ࣛࢻ࢖࢞㋃࡚࠼ࡲ㐺ษ࡟ᐇ᪋ࡿࡍᚲせࠋࡿ࠶ࡀ�

�

����� ᥈⣴ⓗヨ㦂�
������� ┠ⓗ�

᥈⣴ⓗヨ㦂ࡢ┠ⓗࠊࡣ⮫ᗋ⸆⌮ヨ㦂࡛Ᏻ඲ᛶࡀ☜ㄆࠊ࡚࠸ࡘ࡟≀⸆ࡓࢀࡉᝈ⪅ࢆᑐ㇟ࡋ࡜

࡚ POCࠊ࡜ࡇࡿࡍ❧☜ࢆ⏝㔞཯ᛂ㛵ಀࢆ᳨᫂ࠊ࡜ࡇࡿࡍ࡟࠿ࡽドⓗヨ㦂ࡿࡅ࠾࡟⏝ἲ࣭⏝

㔞ࠊホ౯㡯┠ཬࡧホ౯ᮇ㛫ࢆỴᐃࠋࡿ࠶࡟➼࡜ࡇࡿࡍ�

� �

������� ヨ㦂ィ⏬࡟㛵ࡿࡍ␃ពⅬ�
᥈⣴ⓗヨ㦂࡛⏝㔞཯ᛂ㛵ಀ᳨ࢆウࡿࡍሙྜࡢヨ㦂ࢆ࣎ࢭࣛࣉࡣ࡛≦⌧ࠊࡣࣥ࢖ࢨࢹᑐ↷

ࡁ࡭ࡍ࡜సⅭ໬஧㔜┣᳨୪⾜⩌㛫ẚ㍑ヨ㦂↓ࡓࡋᅛᐃ⏝㔞࡛タᐃࢆ⩌㔞⏝ࡢᩘ「ࠊ࡚ࡋ࡜

ドⓗヨ㦂᳨ࡶ࡚࠸ࡘ࡟ᢞ୚ᮇ㛫ࠊࡋ៖⪄ࢆ౑⏝᪉ἲࡢᗋ⌧ሙ࡛⮫ࠊࡣ࡚࠸ࡘ࡟ἲ⏝ࠋࡿ࠶࡛

�ࠋࡿࡍタᐃ࡟㐺ษ࡟࠺ࡼࡿࡁ࡛ࡀ཰㞟ࡢ᝟ሗ࡞ᚲせ࡚ࡋ㝿࡟⏬ィࡢ

⿕㦂⸆ࡀ௚ࡢຠ⬟࣭ຠᯝ࡛᪤࡟ᢎㄆࡿ࠸࡚ࢀࡉሙྜ࡛ࠊࡶ࡚ࡋ࡜ࡓࡗ࠶⮫ᗋヨ㦂ࡢホ౯ᣦ

ᶆཬࢫࣥࣛࣂࢡࢫ࣭ࣜࢺࢵ࢕ࣇࢿ࣋ࡧホ౯➼ࡣ⑌ᝈẖࠊ᭱ࡵࡓࡿ࡞␗࡟ ᑠ᭷ຠ⏝㔞ཬࡧ⮳㐺

⏝㔞ྍࡿ࡞␗ࡣ⬟ᛶ࡞࠺ࡼࡢࡇࠊ࡚ࡗࡀࡓࡋࠋࡿ࠶ࡀሙྜ࡛ࡶ࡚ࡋ࡜ࡓࡗ࠶㐺ษ᭱࡟ᑠ᭷ຠ

⏝㔞ཬࡧ⮳㐺⏝㔞᳨ࢆウࠋࡿ࠶࡛ࡁ࡭ࡍ�

᥈⣴ⓗヨ㦂࡛ࠊࡣ⬨㧊ᦆയࡢணᚋ࡟ᙳ㡪ࢆ୚ࡿ࠺࠼⿕㦂⪅⫼ᬒࢆ㝈ᐃࡢ➼ࡿࡍ᪉⟇ࡼ࡟

�ࠋࡿ࠶᱌୍࡛ࡶ࡜ࡇࡿࡍウ᳨ࢆ᭷ຠᛶホ౯࡚࠸࠾࡟㞟ᅋࡓࡋࢆᕤኵ࡟᫂░໬ࡢ㛫ᕪ⩌ࠊࡾ

�

����� ᳨ドⓗヨ㦂�
������� ┠ⓗ�

᳨ドⓗヨ㦂ࡢ┠ⓗࠊࡣ᥈⣴ⓗヨ㦂ࠊ࡚ࡗࡼ࡟᭷ຠᛶཬࡧᏳ඲ᛶ᳨ࡀウࠊࢀࡉ⮫ᗋ⏝ἲ࣭⏝

㔞ࡀ᥎ᐃࠊ࡚࠸ࡘ࡟≀⸆ࡓࢀࡉ᭷ຠᛶ᳨ࢆドࠊࡋᏳ඲ᛶࢆ☜ㄆࠋࡿ࠶࡟࡜ࡇࡿࡍ� �

�

㸫����㸫
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᳨ドⓗヨ㦂࡛࡟࣎ࢭࣛࣉࡣᑐࡿࡍඃ㉺ᛶ᳨ࢆドࡿࡍᚲせࠊ࠾࡞ࠋࡿ࠶ࡀ⌧᫬Ⅼ࡛ࡣᛴᛶᮇ

⬨㧊ᦆയࢆᑐ㇟ࡓࡋ࡜ᶆ‽἞⒪ࡢ࣎ࢭࣛࣉࡣ࡛≦⌧ࠊࡵࡓ࠸࡞࠸࡚ࢀࡉ❧☜ࡀタᐃࡣ࡟೔

�ࠋࡿࢀࡽ࠼⪄࡜࠸࡞ࡣၥ㢟࡞ࡁ኱ࡢୖ⌮

እぢࠕࡢ࣎ࢭࣛࣉࠊࡣ㝿ࡿࡍ⏝౑ࢆ࣎ࢭࣛࣉ ࡛⬟㆑ู୙࡜⸆㦂⿕ࡀ➼࿡࣭ࠖ࠸࠾࡟ࠕࠊࠖ

ࡁ〇㐀࡛ࢆ࣎ࢭࣛࣉ࡞㐺ษ࡞⬟୙ྍࡀ㆑ูࡢ࡜⸆ὀᑕ๣➼࡛⿕㦂ࠊ࠾࡞ࠋࡿ࠶࡛ࡁ࡭ࡿ࠶

࠼⪄࡜㐺ᙜࡀ⏝౑ࡢ࣒ࣕࢩࠊሙྜ࡛ࡿ࡞࡜ᚲせࡀᢞ୚ࡢᡭᢏ࡛࠸㧗ࡀ౵くᛶࠊࡸሙྜ࠸࡞

Ᏻ඲ᛶࡧ᭷ຠᛶཬࠊ⪅㦂⿕ࠊ࡛ୖࡓࡋタᐃࢆ㠀┣᳨་ᖌ࠺⾜ࢆ๣ᢞ୚⸆ࠊࡣ࡟ሙྜࡿࢀࡽ

ホ౯࠺⾜ࢆ་ᖌࡢࡑࠊ௚ࡢ⮫ᗋヨ㦂ᢸᙜ⪅ࢆ┣᳨ୗࡃ࠾࡟᪉ἲ➼ࡾࡼ࡟┣᳨ᛶࢆᢸಖࡿࡍ

ᗋ᳨ᰝ⮫ࡾࡼ࡟ᛶ≉ࡢ⸆㦂⿕ࡿ࠸⏝ᗋヨ㦂࡛⮫ࠊࡤ࠼౛ࠊࡓࡲࠋࡿ࠶ࡀሙྜ࡞⬟ྍࡀ࡜ࡇ

࡟࡜ࡇࡿ▱ࢆ➼ᙜヱ⮫ᗋ᳨ᰝ್ࠊሙྜࡢ๣⸆ࡿࢀࡽ࠼⪄࡜ࡿࡍ㦂⪅࡛ኚື⿕ࡢࡃከࡀ➼್

ᙜヱ᳨ᰝ್ࡣ࡟⪅ᗋヨ㦂ᢸᙜ⮫ࡢୗ᳨┣ࠊࡽ࠿࡜ࡇࡿ࠶ࡀᛶ⬟ྍࡿࡍ⥢◚ࡀᛶ᳨┣࡚ࡗࡼ

�ࠋࡿ࡞࡟ᚲせࡀ㓄៖ࡢ➼ࡿࡍ࡟࠺ࡼ࠸࡞ࢀࡽ▱ࢆ➼

�

��� 〇㐀㈍኎ᚋㄪᰝ➼�
� ᛴᛶᮇ⬨㧊ᦆയࡢ἞⒪ࢆ┠ⓗࡓࡋ࡜་⸆ရ➼ࡢホ౯ࠊ࡚࠸࠾࡟㛗ᮇⓗ࡞ணᚋࢆホ౯ࡿࡍ

〇ࠊ࡚ࡗࡀࡓࡋࠋࡿ࠶ࡀ⏺㝈ࡣ࡛ࡳࡢᗋヨ㦂⮫ࡢᑠつᶍࡘ࠿ẚ㍑ⓗ▷ᮇࠊࡾ࠶㔜せ࡛ࡣ࡜ࡇ

㐀㈍኎ᚋࠊࡣ࡟་⸆ရ➼ࡢ≉ᛶࠊᏳ඲ᛶࢆ➼ࣝ࢖࢓ࣇࣟࣉ㋃ࠊ࠼ࡲ㐺ษࢳࢫ࢚ࢡࢳ࣮ࢧࣜ࡞

ࡓࡗ࠿࡞ࡽ࡞࡟࠿ࡽ࡚᫂࠸࠾࡟ᗋヨ㦂⮫ࠊࡋᐇ᪋ࢆ➼〇㐀㈍኎ᚋㄪᰝࠊ࡛ୖࡓࡋタᐃࢆࣥࣙ

Ⅼ࡚࠸ࡘ࡟᝟ሗ཰㞟ࡿࡍᚲせࠊ࠾࡞ࠋࡿ࠶ࡀ〇㐀㈍኎ᚋㄪᰝ➼ࡢᐇ᪋ィ⏬ࠕࠊࡣ࡚࠸ࡘ࡟〇

㐀㈍኎ᚋㄪᰝ➼ࡢᐇ᪋ィ⏬ࡢ⟇ᐃ࡟㛵᳨ࡿࡍウࡢ㐍ࡵ᪉࡚࠸ࡘ࡟ 㸦ࠖᖹᡂ 30 ᖺ 1 ᭶ 31 ᪥௜

�⾲බࡅ ་⸆ရ་⒪ᶵჾ⥲ྜᶵᵓ㸧ࡶཧ↷ࠋ࠸ࡓࢀࡉ�

�

��� ⏝ㄒ࣭␎ㄒ�
␎ྕ࣭␎グ� ⱥㄒ⾲グ� ᪥ᮏㄒ⾲グ�

ADL� Activity of Daily Living� ᪥ᖖ⏕άືస�

AIS� ASIA Impairment Scale�
⡿ᅜ⬨㧊ᦆയᏛ఍ᶵ⬟㞀ᐖศ

㢮�

ASIA� American Spinal Injury Association� ⡿ᅜ⬨㧊ᦆയᏛ఍�

CIOMS�
Council for International Organizations of Medical 

Science�
ᅜ㝿་Ꮫᅋయ༠㆟఍�

FAS� Full Analysis Set� ᭱኱ࡢゎᯒᑐ㇟㞟ᅋ�

ICH�
International Council for Harmonization of Technical 

Requirements for Pharmaceuticals for human use�
་⸆ရつไㄪ࿴ᅜ㝿఍㆟�

ITT� Intention-To-Treat� -�

MedDRA� Medical Dictionary for Regulatory Activities ICH ᅜ㝿་⸆⏝ㄒ㞟�
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Terminology�

NLI� Neurological Level of Injury� ⚄⤒Ꮫⓗᦆയ㧗఩�

PMDA� Pharmaceuticals and Medical Devices Agency:� ་⸆ရ་⒪ᶵჾ⥲ྜᶵᵓ�

POC� Proof Of Concept� ◊✲௬ㄝࡀᐇドࠋ࡜ࡇࡿࢀࡉ�

PPS� Per Protocol Set�
⮫ᗋヨ㦂ᐇ᪋ィ⏬᭩࡟㐺ྜࡋ

�ᑐ㇟㞟ᅋࡓ

QOL� Quality Of Life� ே⏕࣭⏕άࡢ㉁�

SCIM� Spinal Cord Independence Measure� ⬨㧊㞀ᐖ⮬❧ᗘホ౯ἲ�
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࣭⮫ᗋヨ㦂ࡢᐇ᪋࡟㛵ࡿࡍ �⤡஦ົ㐃ࡧ㏻▱ཬ࡞୺ࡿࡍ㛵࡟ࣥ࢖ࣛࢻ࢖࢞+&,
1.� ICH�E3㸸ࠕ἞㦂ࡢ⥲ᣓሗ࿌᭩ࡢᵓᡂ࡜ෆᐜ࡟㛵࡚࠸ࡘ࡟ࣥ࢖ࣛࢻ࢖࢞ࡿࡍ 㸦ࠖᖹᡂ 8ᖺ

5᭶ 1᪥௜ࡅ⸆ᑂ➨ 335ྕཌ⏕┬⸆ົᒁᑂᰝㄢ㛗㏻▱㸧ࠕࠕࠊ἞㦂ࡢ⥲ᣓሗ࿌᭩ࡢᵓᡂ

࡚࠸ࡘ࡟㉁␲ᛂ⟅㞟㸦Q&A㸧ࡿࡍ㛵࡟ࠖࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㛵࡟ෆᐜ࡜ 㸦ࠖᖹᡂ 24ᖺ 10

᭶ 18᪥௜ࡅཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ஦ົ㐃⤡㸧�

2.� ICH�E4㸸ࠕࠕ᪂་⸆ရࡢᢎㄆ࡟ᚲせ࡞⏝㔞̿཯ᛂ㛵ಀ᳨ࡢウࡢࡵࡓࡢᣦ㔪ࠖ࠸ࡘ࡟

࡚ࠖ㸦ᖹᡂ 6ᖺ 7᭶ 25᪥௜ࡅ⸆ᑂ➨ 494ྕཌ⏕┬⸆ົᒁᑂᰝㄢ㛗㏻▱㸧�

3.� ICH�E5㸸ࠕእᅜ࡛ᐇ᪋ࡓࢀࡉ་⸆ရࡢ⮫ᗋヨ㦂࡚ࠖ࠸ࡘ࡟࠸ᢅྲྀࡢࢱ࣮ࢹ㸦ᖹᡂ 10

ᖺ 8᭶ 11᪥௜ࡅ་⸆Ⓨ➨ 739ྕཌ⏕┬་⸆Ᏻ඲ᒁ㛗㏻▱㸧ࠕࠕࠊእᅜ⮫ᗋࢆࢱ࣮ࢹ

ࡿࡍ㛵࡟ᣦ㔪ࠖࡢ࡚࠸ࡘ࡟Ẹ᪘ⓗせᅉࡁ࡭ࡍ៖⪄࡟㝿ࡿࢀධࡅཷ Q&A࡚ࠖ࠸ࡘ࡟

㸦ᖹᡂ 16ᖺ 2᭶ 25᪥௜ࡅཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ஦ົ㐃⤡㸧ࠕࠕࠊእᅜ⮫

ᗋࡅཷࢆࢱ࣮ࢹධࡿࢀ㝿࡟⪃៖ࡁ࡭ࡍẸ᪘ⓗせᅉࡢ࡚࠸ࡘ࡟ᣦ㔪ࠖ࡟㛵ࡿࡍ Q&A࡟

ࡢࡑ㸦࡚࠸ࡘ 2㸧ࠖ㸦ᖹᡂ 18ᖺ 10᭶ 5᪥௜ࡅཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ஦ົ

㐃⤡㸧�

4.� ICH�E7㸸ࠕࠕ㧗㱋⪅࡟౑⏝ࡿࢀࡉ་⸆ရࡢ⮫ᗋホ౯ἲ࡟㛵࠸ࡘ࡟ࠖࣥ࢖ࣛࢻ࢖࢞ࡿࡍ

࡚ࠖ㸦ᖹᡂ 5ᖺ 12᭶ 2᪥௜ࡅ⸆᪂⸆➨ 104ྕཌ⏕┬⸆ົᒁ᪂་⸆ရㄢ㛗㏻▱㸧ࠊ

㉁␲ᛂࡿࡍ㛵࡟ࠖࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㛵࡟ᗋホ౯ἲ⮫ࡢ་⸆ရࡿࢀࡉ⏝౑࡟⪅㧗㱋ࠕࠕ
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⟅㞟㸦Q&A㸧࡚ࠖ࠸ࡘ࡟㸦ᖹᡂ 22ᖺ 9᭶ 17᪥௜ཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ஦

ົ㐃⤡㸧�

5.� ICH�E8㸸ࠕࠕ⮫ᗋヨ㦂୍ࡢ⯡ᣦ㔪 ࡚࠸ࡘࠖ࡟ 㸦ࠖᖹᡂ 10ᖺ 4᭶ 21᪥௜ࡅ་⸆ᑂ➨ 380ྕ

ཌ⏕┬་⸆Ᏻ඲ᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧�

6.� ICH�E9㸸ࠕࠕ⮫ᗋヨ㦂ࡢࡵࡓࡢ⤫ィⓗཎ๎࡚ࠖ࠸ࡘ࡟ 㸦ࠖᖹᡂ 10ᖺ 11᭶ 30᪥௜ࡅ་⸆

ᑂ➨ 1047ྕཌ⏕┬་⸆Ᏻ඲ᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧�

7.� ICH�E10㸸ࠕ⮫ᗋヨ㦂ࡿࡅ࠾࡟ᑐ↷⩌ࡢ㑅ᢥ࡟ࢀࡑ࡜㛵㐃ࡿࡍㅖၥ㢟 ࡚࠸ࡘࠖ࡟ 㸦ࠖᖹᡂ

13ᖺ 2᭶ 27᪥௜ࡅ་⸆ᑂⓎ➨ 136ྕཌ⏕ປാ┬་⸆ᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧�

8.� ICH�E14㸸ࠕ㠀ᢠ୙ᩚ⬦⸆ࡿࡅ࠾࡟ QT/QTc㛫㝸ࡢᘏ㛗࡜ദ୙ᩚ⬦స⏝ࡢ₯ᅾⓗྍ⬟

ᛶ࡟㛵ࡿࡍ⮫ᗋⓗホ౯࡚ࠖ࠸ࡘ࡟㸦ᖹᡂ 21ᖺ 10᭶ 23᪥௜ࡅ⸆㣗ᑂᰝⓎ 1023➨㸯ྕ

ཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧ࠕࠕࠊ㠀ᢠ୙ᩚ⬦⸆ࡿࡅ࠾࡟ QT/QTc㛫㝸

ࡿࡍ㛵࡟ᗋⓗホ౯ࠖ⮫ࡿࡍ㛵࡟ᅾⓗྍ⬟ᛶ₯ࡢ⏝ദ୙ᩚ⬦స࡜ᘏ㛗ࡢ Q&A࠸ࡘ࡟

࡚ࠖ㸦ᖹᡂ 29ᖺ 5᭶ 23᪥௜ࡅཌ⏕ປാ┬་⸆࣭⏕ά⾨⏕ᒁ་⸆ရᑂᰝ⟶⌮ㄢ஦ົ㐃

⤡㸧�

9.� ICH�E17㸸ࠕᅜ㝿ඹྠ἞㦂ࡢィ⏬ཬ࡟ࣥ࢖ࢨࢹࡧ㛵୍ࡿࡍ⯡ཎ๎࡟㛵ࣥ࢖ࣛࢻ࢖࢞ࡿࡍ

㸦ᖹᡂ࡚ࠖ࠸ࡘ࡟ 3�0ᖺ 6᭶ 1�2᪥௜ࡅ⸆⏕⸆ᑂⓎ 0612➨ 1ྕཌ⏕ປാ┬་⸆࣭⏕ά

⾨⏕ᒁ་⸆ရᑂᰝ⟶⌮ㄢ㛗㏻▱㸧�

10.� ICH�M3㸸ࠕࠕ་⸆ရࡢ⮫ᗋヨ㦂ཬࡧ〇㐀㈍኎ᢎㄆ⏦ㄳࡢࡵࡓࡢ㠀⮫ᗋᏳ඲ᛶヨ㦂ࡢᐇ

᪋࡚ࠖ࠸ࡘ࡟ࠖࢫࣥࢲ࢖࢞ࡢ࡚࠸ࡘ࡟㸦ᖹᡂ 22ᖺ 2᭶ 19᪥௜ࡅ⸆㣗ᑂᰝⓎ 0210➨ 4
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㐃⤡㸧�

�
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1.� 㸦ᖹᡂ࡚ࠖ࠸ࡘ࡟ᗋ⸆≀ືែヨ㦂⮫ࡢ་⸆ရࠕ 13ᖺ 6᭶ 1᪥௜ࡅ་⸆ᑂⓎ➨ 796ྕ

ཌ⏕ປാ┬་⸆ᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧� �

2.� ࡚ࠖ࠸ࡘ࡟ࠖࣥ࢖ࣛࢻ࢖࢞⏝஫స┦≀⸆ࡢࡵࡓࡢ᝟ሗᥦ౪࡞㐺ṇ࡜་⸆ရ㛤Ⓨࠕࠕ

㸦ᖹᡂ 30ᖺ 7᭶ 23᪥௜ࡅ⸆⏕⸆ᑂⓎ 0723➨ 4ྕཌ⏕ປാ┬་⸆࣭⏕ά⾨⏕ᒁ་⸆

ရᑂᰝ⟶⌮ㄢ㛗㏻▱㸧�

3.� 㸦ᖹᡂ࡚ࠖ࠸ࡘ࡟᪉࠼⪄ᇶᮏⓗࡿࡍ㛵࡟ᅜ㝿ඹྠ἞㦂ࠕ 19ᖺ 9᭶ 28᪥௜ࡅ⸆㣗ᑂᰝ
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᪉࠼⪄ᇶᮏⓗࡃᇶ࡙࡟Ꮫⓗ▱ぢ⛉ࡿࡅ࠾࡟᫬Ⅼ⌧ࠊࡣࣥ࢖ࣛࢻ࢖࢞ᮏࠊ࠾࡞

ࡢࡶࡓ࠸ᇶ࡙࡟ⓗ᰿ᣐ⌮ྜࡓࡋ཯ᫎࢆ➼㐍ṌࡢᏛၥୖࠊࡾ࠶࡛ࡢࡶࡓࡵ࡜ࡲࢆ

ࡏࡲࡾ࠶ࡣ࡛ࡢࡶࡿࡵồ࠺ࡼࡿࡍᅛᏲࢆ᪉ἲࡓࡋ♧࡟ࡇࡇࡶࡋࡎᚲࠊࡤࢀ࠶࡛
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㸳㸬ࢺࣄ (6�L36 ⣽⬊ຍᕤ〇ရࡢࡵࡓࡢ㐀⭘⒆ᛶ㛵㐃ヨ㦂�

�����ཎᩱ࣭ཎᮦᩱࡢရ㉁≉ᛶホ౯࣭ရ㉁⟶⌮ࡢࡵࡓࡢ㐀⭘⒆ᛶヨ㦂�

�����୰㛫〇ရཪ᭱ࡣ⤊〇ရࡢ㐀⭘⒆ᛶ⣽⬊ࡢΰᅾࢆホ౯ࡢࡵࡓࡿࡍヨ㦂�

�������୰㛫〇ရ࣭᭱⤊〇ရࡢᮍศ໬ከ⬟ᛶᖿ⣽⬊᳨ฟヨ㦂�

���������LQ�YLWUR ヨ㦂�

���������LQ�YLYR ヨ㦂�

�������୰㛫〇ရ࣭᭱⤊〇ရࡢᙧ㉁㌿᥮⣽⬊᳨ฟヨ㦂�

���������LQ�YLWUR ヨ㦂�

���������LQ�YLYR ヨ㦂�

�����᭱⤊〇ရ⣽⬊ࡿࡅ࠾࡟ࢺࣄࡢ⏕╔㒊఩࡛ࡢ⭘⒆ᙧᡂ⬟ࢆホ౯ࡢࡵࡓࡿࡍヨ㦂�

�������ヨ㦂ື≀ࡢ㑅ᢥ�

�������ᑐ↷⣽⬊ࡢ㑅ᢥ�

�������ヨ㦂ື≀࡜ᩘࡢᛶู�

�������ヨ㦂᳨యࡢᢞ୚㒊఩᳨࡜య୰ࡢ⣽⬊ᩘཬ᳨ࡧయࡢᙧែ�

�������ほᐹᮇ㛫�
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㸯㸬࡟ࡵࡌࡣ�

෌⏕་⒪➼〇ရ㸦ࠕ་⸆ရࠊ་⒪ᶵჾ➼ࡢရ㉁ࠊ᭷ຠᛶཬࡧᏳ඲ᛶࡢ☜ಖ➼࡟㛵ࡿࡍἲᚊࠖ

㸦᫛࿴ 35 ᖺἲᚊ➨ 145 ྕ㸧➨ 2 ᮲➨ 9 㡯࡟つᐃࠕࡿࡍ෌⏕་⒪➼〇ရ 㸧ࠋࡌ௨ୗྠࠋ࠺࠸ࠖࢆ

ࢺࣄࠕࠊࡣ௳ᢏ⾡せ࡞ᇶᮏⓗࡢࡵࡓࡿࡍಖ☜ࢆᏳ඲ᛶࡧရ㉁ཬࡢ⣽⬊ຍᕤ〇ရࢺࣄࠊࡕ࠺ࡢ

㸦⮬ᕫ㸧⏤᮶⣽⬊ࢆ⧊⤌ࡸຍᕤࡓࡋ་⸆ရཪࡣ་⒪ᶵჾࡢရ㉁ཬࡧᏳ඲ᛶࡢ☜ಖ࡚ࠖ࠸ࡘ࡟

㸦ᖹᡂ 20 ᖺ㸰᭶㸶᪥௜ࡅ⸆㣗Ⓨ➨ 0208003 ྕཌ⏕ປാ┬་⸆㣗ရᒁ㛗㏻▱ࠋ௨ୗ㺀ࢺࣄ㸦⮬

ᕫ㸧⏤᮶⣽⬊࣭⤌⧊ຍᕤ་⸆ရ➼ࡢᣦ㔪㺁ࠋ࠺࠸࡜㸧ཬࢺࣄࠕࡧ㸦ྠ✀㸧⏤᮶⣽⬊ࢆ⧊⤌ࡸຍ

ᕤࡓࡋ་⸆ရཪࡣ་⒪ᶵჾࡢရ㉁ཬࡧᏳ඲ᛶࡢ☜ಖ࡚࠸ࡘ࡟ 㸦ࠖᖹᡂ 20 ᖺ㸷᭶ 12 ᪥௜ࡅ⸆

㣗Ⓨ➨ 0912006 ྕཌ⏕ປാ┬་⸆㣗ရᒁ㛗㏻▱ࠋ௨ୗ㺀ࢺࣄ㸦ྠ✀㸧⏤᮶⣽⬊࣭⤌⧊ຍᕤ་

⸆ရ➼ࡢᣦ㔪㺁ࠋ࠺࠸࡜㸧࡟ᐃࢺࣄࠊࡓࡲࠋࡿ࠶࡛ࢁࡇ࡜ࡿ࠸࡚ࢀࡽࡵ⣽⬊ຍᕤ〇ရࡢ୰࡛ࠊࡶ

㸦⮬ᕫ㸧యᛶᖿ⣽⬊ຍᕤ་ࢺࣄࠕࠊࡣ࡚࠸ࡘ࡟ಖ☜ࡢᏳ඲ᛶࡧရ㉁ཬࡢᖿ⣽⬊ຍᕤ〇ရࢺࣄ

⸆ရ➼ࡢရ㉁ཬࡧᏳ඲ᛶࡢ☜ಖ࡚࠸ࡘ࡟ 㸦ࠖᖹᡂ 24 ᖺ㸷᭶㸵᪥௜ࡅ⸆㣗Ⓨ➨ 0907 ➨㸰ྕཌ

⏕ປാ┬་⸆㣗ရᒁ㛗㏻▱㸧ࢺࣄࠕࠊ㸦ྠ✀㸧యᛶᖿ⣽⬊ຍᕤ་⸆ရ➼ࡢရ㉁ཬࡧᏳ඲ᛶࡢ☜

ಖ࡚࠸ࡘ࡟㸦ࠖᖹᡂ 24 ᖺ㸷᭶㸵᪥௜ࡅ⸆㣗Ⓨ➨ 0907 ➨㸱ྕཌ⏕ປാ┬་⸆㣗ရᒁ㛗㏻▱㸧ࠊ

࡚࠸ࡘ࡟ಖ☜ࡢᏳ඲ᛶࡧရ㉁ཬࡢ➼㸦⮬ᕫ㸧iPS㸦ᵝ㸧⣽⬊ຍᕤ་⸆ရࢺࣄࠕ 㸦ࠖᖹᡂ 24 ᖺ

㸷᭶㸵᪥௜ࡅ⸆㣗Ⓨ➨ 0907 ➨㸲ྕཌ⏕ປാ┬་⸆㣗ရᒁ㛗㏻▱㸧ࢺࣄࠕࠊ㸦ྠ✀㸧iPS㸦ᵝ㸧

⣽⬊ຍᕤ་⸆ရ➼ࡢရ㉁ཬࡧᏳ඲ᛶࡢ☜ಖ࡚࠸ࡘ࡟㸦ࠖᖹᡂ 24ᖺ㸷᭶㸵᪥௜ࡅ⸆㣗Ⓨ➨ 0907

➨㸳ྕཌ⏕ປാ┬་⸆㣗ရᒁ㛗㏻▱㸧ཬࢺࣄࠕࡧ ES ⣽⬊ຍᕤ་⸆ရ➼ࡢရ㉁ཬࡧᏳ඲ᛶࡢ

☜ಖ࡚࠸ࡘ࡟㸦ࠖᖹᡂ 24 ᖺ㸷᭶㸵᪥௜ࡅ⸆㣗Ⓨ➨ 0907 ➨㸴ྕཌ⏕ປാ┬་⸆㣗ရᒁ㛗㏻▱㸧

㸦௨ୗ㺀ࢺࣄᖿ⣽⬊ຍᕤ་⸆ရ➼ 5 ᣦ㔪㺁ࠋࡿࡍ⛠⥲࡜㸧ࡶ࡟ᐃࠋࡿ࠶࡛ࢁࡇ࡜ࡿ࠸࡚ࢀࡽࡵ 

⬊ᙧ㉁㌿᥮⣽ࡿࡍΰᅾ࡟〇ရ୰ࠊࡣ࡚ࡋ࡜ࢡࢫᏳ඲ᛶ㛵㐃ࣜࡢ᭷≉࡟⣽⬊ຍᕤ〇ရࢺࣄ

ࢺࣄࠕᛶᖿ⣽⬊ຍᕤ〇ရ㸦௨ୗ⬇ࢺࣄࠊࡓࡲࠋࡿ࠶ࡀࢡࢫࣜࡢᙧᡂ⒆⭘ࡿࡍ㉳ᅉ࡟ ES ⣽⬊

ຍᕤ〇ရࠖࠋ࠺࠸࡜㸧ࢺࣄࡸேᕤከ⬟ᛶᖿ⣽⬊ຍᕤ〇ရ㸦௨ୗࢺࣄࠕ iPS ⣽⬊ຍᕤ〇ရࠖ࡜

ሙྜࡿࡍ࡜ཎᩱࢆ⬊ከ⬟ᛶᖿ⣽ࢺࣄࡿࡍ࡜ᛶ㉁ࡢᅛ᭷ࢆ⬟ᙧᡂ࣐࣮ࢺࣛࢸ࡟࠺ࡼࡢ㸧ࠋ࠺࠸

ࠊ᭱ࡣ࡟ ⤊〇ရ࡟ṧᏑࡿࡍᮍศ໬࡞ከ⬟ᛶᖿ⣽⬊࡟㉳ᅉࡿࡍ⭘⒆ᙧᡂ࡞ࡍࠋࡿ࠶ࡶࢡࢫࣜࡢ

⒆⭘㐀ࡢ➼⬊ከ⬟ᛶᖿ⣽࡞ᮍศ໬ࡧᙧ㉁㌿᥮⣽⬊ཬࡿࡍΰᅾ࡟⣽⬊ຍᕤ〇ရ୰ࢺࣄࠊࡕࢃ

ᛶ⣽⬊ࡢࡑࠊࡾ࠶࡛ࢻ࣮ࢨࣁࡣᏑᅾ㔞ཬࡧ✀㢮ࡢ᝟ሗࢆᢕᥱࢺࣄࠊࡣ࡜ࡇࡿࡍ⣽⬊ຍᕤ〇ရ

Ᏻ඲ࡧရ㉁ཬࡢ⣽⬊ຍᕤ〇ရࢺࣄࠊࡣᮏᩥ᭩ࠋࡿ࠶㔜せ࡛࡚࠸࠾࡟ಖ☜ࡢᏳ඲ᛶࡧရ㉁ཬࡢ

ᛶࢆ㠀⮫ᗋⓗ࡟ホ౯ࡿࡍ㝿࡟ཧ⪃ࡁ࡭ࡍ࡜஦㡯ཬࡧ␃ពⅬࢺࣄ࡟≉ࠊࡕ࠺ࡢ⣽⬊ຍᕤ〇ရ

୰࡟ΰᅾࡿࡍᮍศ໬ከ⬟ᛶᖿ⣽⬊ཬࡧᙧ㉁㌿᥮⣽⬊ࡢࡑࠊ࡚࠸ࡘ࡟௦⾲ⓗ᳨ฟヨ㦂౛ࢆ♧

࡟ࡵࡓࡢရ㉁࣭Ᏻ඲ᛶホ౯ࡢ⣽⬊ຍᕤ〇ရࢺࣄࡢᐃ≉ࠊࡽ࠿୰ࡢヨ㦂ࡢࡽࢀࡇࠊ࡟᫬ྠ࡜ࡍ

ᐇ᪋ࡿࡍヨ㦂ࢆ㑅ᢥࡿࡍ㝿࡟␃ពࡁ࡭ࡍ஦㡯ࠋࡿ࠶࡛ࡢࡶࡍ♧ࢆ 
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㸰㸬ᮏᩥ᭩ࡢ఩⨨࡙ࡅ�

ᮏᩥ᭩ࠊࡣᢏ⾡㛤Ⓨࡢⴭ࠸ࡋከ✀ከᵝࢺࣄ࡞⣽⬊ຍᕤ〇ရ୰࡟ΰᅾྍࡿࡍ⬟ᛶࡿ࠶ࡀ㐀⭘

⒆ᛶ⣽⬊᳨ࡢฟࢆᑐ㇟ࠊ᳨ࡓࡲࠋࡿ࠶࡛ࡢࡶࡿࡍ࡜ ฟヨ㦂ࡢࡢࡶࡢࡑ㛤Ⓨࡸᢏ⾡㠉᪂ࡶ᪥㐍

᭶Ṍ࡛ࠊ࡚ࡗࡀࡓࡋࠋࡿ࠶␃ពࡁ࡭ࡍ஦㡯ࢆ⥙⨶ⓗࠊࡃ࡞ࡣ࡛ࡢࡶࡓࡋ♧࡟⌧᫬Ⅼ࡛⪃ࡽ࠼

ࢆ➼✚㞟ࡢぢ▱ࡸᢏ⾡㠉᪂ࡿ࡞᭦ࡢ௒ᚋࠊࡎࡂ㐣࡟ࡿ࠸࡚ࡋ♧ࡾ㝈࡞⬟ྍ࡚࠸ࡘ࡟Ⅼࡿࢀ

㋃࠼ࡲᨵゞࡲࡲࡢࡑࠊࡾ࠶࡛ࡢࡶࡿࢀࡉ〇㐀㈍኎ᢎㄆ⏦ㄳ࡚࠸࠾࡟㐺⏝ࡢ࡜ࡁ࡭ࡿࢀࡉᣊ

᮰ຊࢆ᭷ࠊࡓࡲࠋ࠸࡞ࡣ࡛ࡢࡶࡿࡍᮏᩥ᭩ྛࡣヨ㦂ࡢ≉ᚩ࣭ᛶ⬟ࠊ࡚ࡗ࠶࡛ࡢࡶࡓࡋ⌮ᩚࢆ

㛤Ⓨẁ㝵࡟ࢪ࣮ࢸࢫࡢ࡝ࡢ㐺⏝ࢆ࠿ࡁ࡭ࡍ᫂♧ࠋ࠸࡞ࡣ࡛ࡢࡶࡿࡍ 

〇ရࡢホ౯࡟ᙜࠊࡣ࡚ࡗࡓಶูࡢ〇ရࡢ≉ᛶࢆ༑ศ⌮ゎࠊ࡛ୖࡓࡋ⛉Ꮫⓗྜ࡞⌮ᛶ࣭ጇᙜ

ᛶ࡚ࡗࡶࢆᰂ㌾࡟ᑐᛂࡀ࡜ࡇࡿࡍᚲせ࡛ࠋࡿ࠶ᮏᩥ᭩࡛ᥦ♧ࡓࢀࡉヨ㦂ἲࡢࡑࡸヲ⣽ࡘ࡟

ᛶ࣭⌮ྜ࡞Ꮫⓗ⛉ࡢࡑࠊࡶ࡜ࡇࡿࡍ␎┬ࠊࡸ࡜ࡇࡿࡍ㒊ᨵኚ୍࠺ࡼ࠺㐺࡟ⓗ┠ࡢヨ㦂ࠊࡶ࡚࠸

ጇᙜᛶࢁࡋࡴࡤࢀࢀࡉ♧ࡀዡບࠊ࠾࡞ࠋࡿࢀࡉᮏᩥ᭩ࠊ࠿࡯ࡢᅜෆእࡢ௚ࡢ㛵㐃࢖ࣛࢻ࢖࢞

�ࠋࡿ࠶࡛ࡁ࡭ࡍ៖⪄ࡶ࡜ࡇࡿࡍ࡟⪄ཧࢆࣥ

�

㸱㸬⏝ㄒࡢᐃ⩏�

ᮏᩥ᭩ࡿࡅ࠾࡟⏝ㄒࡢᐃ⩏ࢺࣄࠊࡣ㸦⮬ᕫ㸧⏤᮶⣽⬊࣭⤌⧊ຍᕤ་⸆ရ➼ࡢᣦ㔪ࢺࣄࠊ㸦ྠ

✀㸧⏤᮶⣽⬊࣭⤌⧊ຍᕤ་⸆ရ➼ࡢᣦ㔪ࢺࣄࠊᖿ⣽⬊ຍᕤ་⸆ရ➼ 5 ᣦ㔪ࡢᐃ⩏࡯ࡿࡼ࡟

 ࠋࡿࡍ࡜ࡾ࠾࡜ࡢ௨ୗࠊ࠿

1)� 㐀⭘⒆ᛶ㸦tumorigenicity㸧㸸ື≀ࡓࢀࡉ᳜⛣࡟⣽⬊㞟ᅋࡀቑṪࠊࡾࡼ࡟࡜ࡇࡿࡍᝏᛶཪ

࡚ࡋ୙Ṛ໬ࢆ⬊⣽ࡀ໬Ꮫ≀㉁ࡣάᛶ≀㉁ཪ⌮⏕ࠋ࡜ࡇࡢຊ⬟ࡿࡍᙧᡂࢆ⒆⭘ࡢⰋᛶࡣ

ᝏᛶཪࡣⰋᛶࢆ⒆⭘ࡢㄏⓎࡿࡍ⬟ຊ㸦⭘⒆ཎᛶࠊoncogenicity㸧ࠊࡸ⏕⌮άᛶ≀㉁ཪࡣ

໬Ꮫ≀㉁ࡀ⣽⬊ࢆ୙Ṛ໬࡚ࡋᝏᛶ⭘⒆ࢆㄏⓎࡿࡍ⬟ຊ㸦ࢇࡀཎᛶࠊcarcinogenicity㸧࡜

ES/iPSࠊࡣᮏᩥ᭩࡛ࠊ࠾࡞ࠋࡿࢀࡉ༊ูࡣ ⣽⬊㸦〇ရ୰࡛ࡣᮍศ໬ ES/iPS ⣽⬊ࡍ⛠࡜

ࢃ࠿࠿࡟↓᭷ࡢᐇドࡢヨ㦂࡛≀ືࡣ⬊ᙧ㉁㌿᥮⣽ࡿ࠶ࡢࢀࡑ࠾ࡿࡍᙧᡂࢆ⒆⭘ࡸ㸧ࡿ

 ࠋ࠺ᢅࡾྲྀ࡚ࡋ࡜⬊㐀⭘⒆ᛶ⣽ࡎࡽ

2)� ⣽⬊ᇶᮦ㸸ᚤ⏕≀⣽⬊ཪࢺࣄࡣⱝືࡣࡃࡋ≀⏤᮶ࡢ⣽⬊࡛ࢆࢺࣄࠊᑐ㇟࡟ in vivo ཪࡣ

ex vivo ࡛ᢞ୚ࡿࢀࡉ⏕≀〇๣㸦෌⏕་⒪➼〇ရࡴྵࢆ㸧࡛ୖࡿࡍ⏘⏕ࢆᚲせ࡞⬟ຊࢆ

᭷ࡢࡶࡿࡍ㸦ࠕࠕ⏕≀⸆ရ㸦࣮ࢪࣟࣀࢡࢸ࢜࢖ࣂᛂ⏝་⸆ရ�⏕≀㉳※⏤᮶་⸆ရ㸧〇㐀

⏝⣽⬊ᇶᮦࡢ⏤᮶ࠊㄪ〇ཬࡧ≉ᛶゎᯒ࡚ࠖ࠸ࡘ࡟ 㸦ࠖᖹᡂ 12 ᖺ㸵᭶ 14 ᪥௜ࡅ་⸆ᑂ

➨ 873 ྕཌ⏕┬་⸆Ᏻ඲ᒁᑂᰝ⟶⌮ㄢ㛗㏻▱㸧ཧ↷㸧ࠋ 

3)� ࠊែ࡛≦ࡓࡵ㞟ࢆᐜჾࡢᙜᩘ┦ࡴྵ࡟ࢀࡒࢀࡑࢆ≀ෆᐜࡢᡂ⤌࡞㸸ᆒ୍ࢡࣥࣂ࣭ࣝࢭ

୍ᐃࡢ᮲௳ୗ࡛ಖᏑࠋࡢࡶࡿ࠸࡚ࡋಶࡢࠎᐜჾࠊࡣ࡟༢୍ࡢ⣽⬊ࡽ࠿࣮ࣝࣉศὀࢀࡉ

ᛂ⏝་⸆ရ�⏕≀㉳※⏤᮶࣮ࢪࣟࣀࢡࢸ࢜࢖ࣂရ㸦⸆≀⏕ࠕࠕ㸦ࡿ࠸࡚ࢀࡲྵࡀ⬊⣽ࡓ

་⸆ရ㸧〇㐀⏝⣽⬊ᇶᮦࡢ⏤᮶ࠊㄪ〇ཬࡧ≉ᛶゎᯒ࡚ࠖࠖ࠸ࡘ࡟ཧ↷㸧ࠋ 

4)� ཎᮦᩱ㸸་⸆ရ➼ࡢ〇㐀࡟౑⏝ࡿࡍཎᩱཪࡣᮦᩱࡢ⏤᮶ࡢࡶࡿ࡞࡜㸦ࠕ⏕≀⏤᮶ཎᩱ

ᇶ‽ 㸦ࠖᖹᡂ 26 ᖺཌ⏕ປാ┬࿌♧➨ 375 ྕ㸧ཧ↷㸧ࠋ 

㸫����㸫
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5)� ୰㛫〇ရ㸸〇㐀ࡢ୰㛫ᕤ⛬࡛㐀ࠊ࡚ࡗ࠶࡛ࡢࡶࡓࢀࡽ௨ᚋࡢ〇㐀ᕤ⛬ࡼ࡟࡜ࡇࡿ⤒ࢆ

௧ࠖ┬ࡿࡍ㛵࡟‽ᇶࡢ⌮⟶ရ㉁ࡧ〇㐀⟶⌮ཬࡢ෌⏕་⒪➼〇ရࠕ㸦ࡢࡶࡿ࡞࡜〇ရ࡚ࡗ

㸦ᖹᡂ 26 ᖺཌ⏕ປാ┬௧➨ 93 GCTPࠕ௨ୗࠋྕ ┬௧ࠖࠋ࠺࠸࡜㸧ཧ↷㸧ࠋ 

6)� ⭘⒆㸸⣽⬊ࡀ⏕యෆࡢไᚚ࡟཯࡚ࡋ⮬ᚊⓗ࡟㐣๫࡟ቑṪࠋ⧊⤌ࡿࡁ࡛࡚ࡗࡼ࡟࡜ࡇࡿࡍ

 ࠋࡿࢀࡽࡅศ࡟ࠖ⒆⭘Ⰻᛶࠕࡣᝏᛶ⭘⒆ࠖཪࠕ

7)� ⇍ᡂࠕࠋ⒆⭘⣽⬊ᛶ⬇ࡿࡍ᭷ࢆ㸱⬇ⴥᛶᡂศࡣ㸦ወᙧ⭘㸧㸸 㸰⬇ⴥᛶᡂศཪ࣐࣮ࢺࣛࢸ

ወᙧ⭘ࠖࠕ࡜ᮍ⇍ወᙧ⭘ࠖࠋࡿ࠶ࡀ 

8)� ᝏᛶ⭘⒆㸸⭘⒆ࡢ୰࡛࡟≉ࡶᾐ₶ᛶࢆ᭷ࠊࡋ㐲㝸㒊࡬㌿⛣࡝࡞ࡿࡍᝏᛶࢆࡢࡶࡍ♧ࢆ

ᣦࠋࡍ 

9)� ⒴ࠕࠊࡣࠖࢇࡀࠕࡢ㸸ᖹ௬ྡࢇࡀ ࡵྵࡶ⒆⭘ᾮᝏᛶ⾑ࡢ࡝࡞ⓑ⾑⑓ࠖࠕࡧཬࠖ⭘⫗ࠕࠊࠖ

⏤⓶ୖ࡟≉ࡶ࡛࠿࡞ࡢ⒆⭘ᝏᛶࠊࡣ⒴ࠖࠕࡿࡍᏐ࡛⾲グ₍ࠋࡍᣦࢆ⒆⭘ᝏᛶࡢ⩏ᗈࡓ

᮶ࠕࡢ⒴⭘㸦ୖ⓶⭘㸧ࠖ ෆ⓶⣽ࠊ➽ࠊ⧊⤌ྜ⤖ࡢ㠀ୖ⓶ᛶࡣ࡜ࠖ⭘⫗ࠕࠋࡍᣦࢆ࡜ࡇࡢ

 ࠋࡿ࠶࡛⒆⭘ᝏᛶࡿࡍ᮶⏤࡟➼⬊

10)� ⭘⒗㸸Ⓨ⏕ཎᅉ࡟㛵ࠊࡎࡽࢃయ⾲ࡸయෆ࡛☜ㄆࡓࢀࡉఱࡢ࠿ࡽሢࠖࡾࡇࡋࠕࡿࡺࢃ࠸ࠋ

ᙧែ࡛ࠖࠕࡴྵࡶ࡝࡞⒆⮋ࡣ⒗⭘ࠊࡣ࡚࠸ࡘ࡟࠸㐪ࡢ⒆⭘࡜⒗⭘ࠋࡍᣦࢆࠖࡪࡇࠕࡸ

 ࠋࡿ࠶⑓ែ࡛ࠖࠕࡓࡋቑṪࡀ⬊⣽ࡣ⒆⭘ࠊࡾ࠶

11)� ᙧ㉁㌿᥮⣽⬊㸸୙Ṛ໬ࡸᝏᛶ໬ࠊ࡝࡞㐀⭘⒆ᛶ࡟㛵㐃ࡓࡋᙧ㉁㌿᥮ࡓࡌ⏕ࡀ⣽⬊ࢆᣦ

 ࠋࡍ

12)� 〇ရ⣽⬊㸸〇ရࡿࢀࡲྵ࡟⣽⬊ 

13)� ᭱⤊〇ရ⣽⬊㸸᭱⤊〇ရࡿࢀࡲྵ࡟⣽⬊ 

14)� ࢪࢿ࣐ࢡࢫရ㉁ࣜࠕ㸦ࠋࡍᣦࢆᐖ⿕ࡢ࡬೺ᗣࠊࡣ༴ᐖࠋཎᅉ࡞ᅾⓗ₯ࡢ㸸༴ᐖࢻ࣮ࢨࣁ

ࣥ࢖ࣛࢻ࢖࢞ࡿࡍ㛵࡟ࢺ࣓ࣥ 㸦ࠖᖹᡂ 18 ᖺ 9 ᭶ 1 ᪥௜ࡅ⸆㣗ᑂᰝⓎ➨ 0901004 ྕཬࡧ

⸆㣗┘㯞Ⓨ➨ 0901005 ྕཌ⏕ປാ┬་⸆㣗ရᒁᑂᰝ⟶⌮ㄢ㛗ཬࡧ┘どᣦᑟ࣭㯞⸆ᑐ⟇

ㄢ㛗㐃ྡ㏻▱㸧ཧ↷㸧 

15)� ࠊࡣ㔜኱ᛶࠋࡏࢃྜࡳ⤌ࡢ㔜኱ᛶࡢࡁ࡜ࡓࡋ⏕Ⓨࡀࢀࡑ࡜⋠☜ࡢ⏕Ⓨࡢ㸸༴ᐖࢡࢫࣜ

࢖࢞ࡿࡍ㛵࡟ࢺ࣓ࣥࢪࢿ࣐ࢡࢫရ㉁ࣜࠕ㸦ࠋࡍᣦࢆࡉࡁ኱ࡢᯝ⤖ࡿ࠺ࡌ⏕ࡽ࠿ࢻ࣮ࢨࣁ

 ཧ↷㸧ࠖࣥ࢖ࣛࢻ

 

㸲㸬୍⯡ⓗ␃ពⅬ�

ESࠊ⬊యᛶᖿ⣽ࠊ⬊య⣽ࠊࡣ㢮✀ࡢฟⓎཎᩱࡢ⣽⬊ຍᕤ〇ရࢺࣄ ⣽⬊ࠊiPS ⣽⬊ࠊ࡝࡞ከ

ᒱࠊ࡟ࡽࡉࠋࡿࡓࢃ࡟ฟⓎཎᩱ⣽⬊ࡢ⏤᮶ࠊࡣ࡚࠸ࡘ࡟⮬ᕫཪࠊྠ✀ྠࡣ ࡣ࡛ࡕ࠺ࡢ✀ HLA

ࠊβ࡝࡞௨እࢀࡑࡣ᥋ྜᆺཪࣔ࣍ ๣ᙧࡣᵓ㐀ཪࡣ⣽⬊ຍᕤ〇ရࢺࣄࠋࡿࢀࡉ᝿ᐃࡀศ㢮࡞ࠎ

㸦౛㸸⣽⬊ᠱ⃮ᾮࠊ⣽⬊ࢺ࣮ࢩ➼㸧ࡶከᵝ࡛ࡢࡑࠊࡾ࠶⮫ᗋ㐺⏝࡟㝿࡚ࡋᚲせ࡞⣽⬊ᩘࡶ〇

ရࠊୖࡢࡑࠋࡿ࡞␗࡟࡜ࡈ㐺⏝ࡢ⤒㊰ࠊ㐺⏝㒊఩ࠊච␿ᢚไ๣ࡢ౑⏝ࡢ᭷↓ࠊᝈ⪅ࡢ⑓≧ࡢ

⥭ᛴᛶ➼ࡶ࡚࠸ࡘ࡟βࠊ 㐀⭘⒆ᛶࡿࡅ࠾࡟ಶู〇ရࠊ࡚ࡗࡀࡓࡋࠋࡿࢀࡉ᝿ᐃࡀࢫ࣮ࢣ࡞ࠎ

ࠊྛࡣ࡚࠸࠾࡟⌮⟶ࢡࢫࣜ࡜ホ౯ࢡࢫࣜࡢ ヨ㦂ἲࡢ⬟ຊ࡜㝈⏺ࢆ⛉Ꮫⓗ࡟⌮ゎࠊ࡛ୖࡓࡋ⥲
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ྜⓗ࡞⪃ᐹࠋ࡜ࡇ࠺⾜ࢆ  

 

㸳㸬ࢺࣄ (6�L36 ⣽⬊ຍᕤ〇ရࡢࡵࡓࡢ㐀⭘⒆ᛶ㛵㐃ヨ㦂�

ࢺࣄேᕤከ⬟ᛶ⣽⬊ຍᕤ〇ရ㸦ࢺࣄࡣᛶᖿ⣽⬊ຍᕤ〇ရཪ⬇ࢺࣄ ES/iPS ⣽⬊ຍᕤ〇ရ㸧

⟶ရ㉁≉ᛶホ౯࣭ရ㉁ࡢձཎᩱ࣭ཎᮦᩱࠊ࡟ⓗู┠ࠊࡣ࡟㐀⭘⒆ᛶ㛵㐃ヨ㦂ࡿࡅ࠾࡟〇㐀ࡢ

ࡵࡓࡿࡍホ౯ࢆΰᅾࡢ⬊㐀⭘⒆ᛶ⣽ࡢ〇ရ⤊᭱ࡣղ୰㛫〇ရཪࠊ㐀⭘⒆ᛶヨ㦂ࡢࡵࡓࡢ⌮

ࡢࠊヨ㦂ࡢࡵࡓࡿࡍホ౯ࢆ⬟ᙧᡂ⒆⭘ࡢ㒊఩࡛╔⏕ࡿࡅ࠾࡟ࢺࣄࡢ⬊ճ᭱⤊〇ရ⣽ࠊヨ㦂ࡢ

3 ✀㢮ࠋࡿ࠶ࡀձࠊղࠊճࡢヨ㦂ࢀࡒࢀࡑࠊࡣ࡚࠸ࡘ࡟ ���ࠊ���ࠊ��� 㡯࡛㏙ࢀࡇ࡟≉ࠋࡿ࡭

ࡢ࠿ࡘࡃ࠸ࠊ࡚ࡋ࡜౛ࡢղࡕ࠺ࡢࡽ in vitro ヨ㦂ἲཪࡣ in vivo ヨ㦂ἲࢆ⾲㸯ཬࡧ⾲㸰࡟౛♧

ࠊྛࡣ࡚࠸࠾࡟ホ౯ࡢ㐀⭘⒆ᛶࠋࡓࡋ ヨ㦂ἲࡢཎ⌮ࢆ⌮ゎࠊ᳨ࡋ ฟ㝈⏺➼ࡢᛶ⬟ࢆ☜ㄆࡓࡋ

 ࠋ࡜ࡇࡿࡍࣥ࢖ࢨࢹࢆホ౯⣔ࡓࡌᛂ࡟ⓗ┠ࠊࡋᤞ㑅ᢥྲྀࢆヨ㦂ἲࠊ࡛ୖ

 

�����ཎᩱ࣭ཎᮦᩱࡢရ㉁≉ᛶホ౯࣭ရ㉁⟶⌮ࡢࡵࡓࡢ㐀⭘⒆ᛶヨ㦂�

ࢺࣄ ES/iPS ⣽⬊ຍᕤ〇ရࢆ〇㐀ࡢࡵࡓࡿࡍ⣽⬊ᇶᮦࢺࣄࠊ࡚ࡋ࡜ ES ⣽⬊ཪࢺࣄࡣ iPS ⣽

ࡵࡓࡿࡍド᳨ࢆከ⬟ᛶ࡜ቑṪᛶࡢ⬊⣽ࡢ୰ࢡࣥࣂ࣭ࣝࢭࠊ࡟㝿ࡓࡋ❧ᶞࢆࢡࣥࣂ࣭ࣝࢭࡢ⬊

ࡓᙜ࡟㐀⭘⒆ᛶヨ㦂ࡢ㝿ࡢࡇࠋࡿ࠶ࡀ࡜ࡇࡿࡍㄆ☜ࢆ㐀⭘⒆ᛶࡿࡼ࡟⬟ᙧᡂ࣐࣮ࢺࣛࢸ࡟

➨ရᶆ‽໬ᑓ㛛ጤဨ఍⸆≀⏕ࡢୡ⏺ಖ೺ᶵ㛵㸦WHO㸧ࠊࡣ࡚ࡗ 61 ḟሗ࿌㸦Technical Report 

Series No. 978㸦WHO TRS 978㸧ᖹᡂ 25 ᖺ㸧ࡢ Annex 31  ࠋࡿ࡞࡟⪄ཧࡀ

 

�����୰㛫〇ရཪ᭱ࡣ⤊〇ရࡢ㐀⭘⒆ᛶ⣽⬊ࡢΰᅾࢆホ౯ࡢࡵࡓࡿࡍヨ㦂�

ࢺࣄ ES/iPS ⣽⬊ຍᕤ〇ရࡢ୰㛫〇ရཪ᭱ࡣ⤊〇ရࡿ࡞࡜⣽⬊㞟ᅋࠊࡣ࡟┠ⓗ⣽⬊ཪࡑࡣ

ࢺࣄ࡞ᮍศ໬ࠊ࠼ຍ࡟⬊๓㥑⣽ࡢ ES/iPS ⣽⬊ཬࡢࡑࡧ௚ࡢ┠ⓗእ⣽⬊ࡀΰᅾྍࡿ࠸࡚ࡋ⬟

ᛶࢺࣄࠋࡿ࠶ࡀ ES/iPS ⣽⬊࣐࣮ࢺࣛࢸࡣᙧᡂ⬟ࡿࡼ࡟㐀⭘⒆ᛶࢆඖ᮶ࡢ≉ᛶ࡚ࡋ࡜ಖᣢࡋ

ࢺࣄᮍศ໬ࡿࡅ࠾࡟〇ရ⤊᭱ࡣ୰㛫〇ရཪࠊࡽ࠿࡜ࡇࡿ࠸࡚ ES/iPS ⣽⬊ࡢΰᅾ㔞ࠊࢆ⭘⒆

⭘ရ㉁≉ᛶ㸦㐀࡟ࡶ࡜࡜ΰᅾ㔞ࡢ⬊ᙧ㉁㌿᥮⣽ࡿ࠶࡛⬊ⓗእ⣽┠ࡿ࠶ࡢࢀࡑ࠾ࡿࡍᙧᡂࢆ

⒆ᛶ⣽⬊ࡢΰᅾ㸧࡚ࡋ࡜ホ౯ࡀ࡜ࡇࡿࡍ⌮⟶ࠊࡋᚲせ࡛ࠋࡿ࠶ 

 

�������୰㛫〇ရ࣭᭱⤊〇ရࡢᮍศ໬ከ⬟ᛶᖿ⣽⬊᳨ฟヨ㦂�

���������LQ�YLWUR ヨ㦂�

୰㛫〇ရཪ᭱ࡣ⤊〇ရࡢ୰࡟ΰᅾࡿࡍᮍศ໬ࢺࣄ ES/iPS ⣽⬊࡟㛵ࢺࣄࠊࡣ࡚ࡋ ES/iPS ⣽

ࣟࣇࡣ࡚ࡋ࡜᪉ἲࠋࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍホ౯࡚ࡗࡼ࡟࡜ࡇࡿࡍฟ᳨ࢆ࣮࣮࣐࢝ศᏊࡢ⬊

ᐃ㔞ࡸ࣮ࣜࢺ࣓ࢺ࢖ࢧ࣮ RT-PCR 2,3ࠊཬࡧᇵ㣴ୖΎ୰ࡢ H3+᳨ࢆࣥࢩ࢟ࣜ࢝ࢻ࣏ฟࡿࡍ᪉ἲ

ࣥࢽ࣑ࣛࠊ4 521 ከ⬟ᛶᖿ⣽⬊┤᥋ᇵ㣴ቑᖜἲࢺࣄࡿࡼ࡟ 5 ౑ࠊࡋࡔࡓࠋࡿࢀࡽࡆᣲࡀ࡝࡞

࠶ࡀᚲせࡃ࠾࡚ࡋㄆ☜ࡵண࡟࡜ࡈ✀⬊⣽ࡿ࡞࡜㇟ヨ㦂ᑐࠊࡣጇᙜᛶࡢ࣮࣮࣐࢝ศᏊࡿࡍ⏝

ࡤ࠼౛ࠋࡿ LIN28 ࡓࢀඃࠊࡎࢀࡽࡵㄆࡀ⌧Ⓨ࡚࠸࠾࡟⧊⤌ࢺࣄ࣭⬊ศ໬⣽ࢺࣄṇᖖ࡞ࠎᵝࡣ

ࢺࣄ ES/iPS ⣽⬊ࡀࡿ࠸࡚ࢀࡽ࠼⪄࡜࣮࣮࣐࢝ࡢ ࢺࣄࠊ2,3 iPS ⣽⬊ࡽ࠿㛫ⴥ⣔ᖿ⣽⬊ࡢ࡬ศ
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໬ㄏᑟࠊࡣ࡚࠸࠾࡟iPS ⣽⬊ࡢ࡚ࡋ࡜࣮࣮࣐࢝≉␗ᛶࡣ㧗ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸࡞ࡃ ࡞ࠋ5

ࢺࣄࠊ࠾ ES/iPS ⣽⬊ࡣ㓝⣲ฎ⌮➼ࡾࡼ࡟༢⣽⬊࡛ࡲ࡟ศᩓࢆࢫࢩ࣮ࢺ࣏࢔࡜ࡿࡍ㉳ࡍࡇᛶ

㉁ࠊࡵࡓࡘࡶࢆ㌾ᐮኳ࣮ࢽࣟࢥᙧᡂヨ㦂ࡾࡼ࡟ΰᅾࡿࡍᮍศ໬ࢺࣄ࡞ ES/iPS ⣽⬊᳨ࢆฟࡍ

࠸࡞ࡁ࡛ࡣ࡜ࡇࡿ  ࠋ2

�

���������LQ�YLYR ヨ㦂�

〇ရ୰ࡢᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࡢΰᅾࠊࡣ㐺ษ࡞⣽⬊≉ᛶᣦᶆ࡚࠸⏝ࢆ in vitro ヨ㦂᳨࡛

ᰝࠊࡋホ౯ࡀ࡜ࡇࡿࡍᮃࠊࡋࡔࡓࠋ࠸ࡋࡲ〇ရࡿࡅ࠾࡟ᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࡢΰᅾ㔞ࠊࡣ

ච␿୙඲ື≀࡛ࡢ㐀⭘⒆ᛶࢆᣦᶆ࡚ࡋ࡟ホ౯ࡶ࡜ࡇࡿࡍᚲ㡲࡛ࠋࡿ࠶࡛⬟ྍࡀ࠸࡞ࡣච␿

୙඲ື≀ࠊࡣ࡚ࡋ࡜NOD.Cg-Prkdcscid Il2rgtm1Sug/Jic NOGࠕ㸦௨ୗࢫ࣐࢘ ࢫ࣐࢘ ࠊ㸧6ࠋ࠺࠸ࠖ࡜

NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ NSGࠕ㸦௨ୗࢫ࣐࢘ 㔜ᗘච␿୙඲ࡢ࡝࡞㸧 7ࠋ࠺࠸࡜ࠖࢫ࣐࢘

ࡣࢫ࣐࢘ࡢࡽࢀࡇࠋࡿࢀࡽࡆᣲࡀ⤫⣔ࢫ࣐࢘ T ⣽⬊ࠊB ⣽⬊ཬࡧ NK ⣽⬊ࢆḞኻࠊࡾ࠾࡚ࡋ

࠸㧗ࡀᛶ╔⏕ࡢ⧊⤌ࡸ⬊⣽ࡢࢺࣄ࡚࡭ẚ࡜ࢫ࣐࢘ࢻ࣮ࢾ C.Cg-Rag2tm1Fwa Il2rgtm1Sug/Jicࠋ8,9,10

ࡶ㸧ࠋ࠺࠸࡜㸧ࢫ࣐࢘BRGࠖࠕ㸦௨ୗࢫ࣐࢘ T ⣽⬊ࠊB ⣽⬊ཬࡧ NK ⣽⬊ࢆḞኻࡓࡋ⣔⤫ࡔ

ࡀᛶ╔⏕ࡢ⬊㐀⾑ᖿ⣽ࢺࣄࠊࡀ NOG ࡸࢫ࣐࢘ NSG ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸పࡶࡾࡼࢫ࣐࢘

SCIDࠋ11,12 ࡸࢫ࣐࢘ NOD/SCID ࠊࡵࡓࡿࢀࡽぢࡀ⭘⭢⬚࡞Ⓨ⏕ⓗ↛⮬ࠊࡣ࡚࠸ࡘ࡟ࢫ࣐࢘

㛗ᮇほᐹࡀᚲせࡿ࡞࡜㐀⭘⒆ᛶヨ㦂┠ⓗ࡛ࠊࡣ౑⏝ࢆ᥎ዡࠋ࠸࡞ࡋWHO TRS 978 ࡛᥎ዡࡉ

ࢺࣄᮍศ໬ࡿࡍṧᏑ࡟࠿ഹࠊࡣ᪉ἲࡿ࠸⏝ࢆࢫ࣐࢘ࢻ࣮ࢾࡿࢀ ES/iPS ⣽⬊᳨ࢆฟࡣ࡟ࡿࡍ

ឤᗘࡀపࠊࡃ⤖ᯝࡀഇ㝜ᛶ࠺ࡲࡋ࡚ࡗ࡞࡟ᜍࠊࡵࡓࡿ࠶ࡀࢀ〇ရࡢᮍศ໬ࢺࣄ ES/iPS ⣽⬊

࠸࡞ࡉ㐺ࡣ࡟ⓗ┠ࡿࡍホ౯ࢆΰᅾࡢ ࡟ᡭᢏ⇍⦎ᗘࠊ⡆༢࡛ࡀᡭᢏࠊࡣ࡚࠸ࡘ࡟ᢞ୚㒊఩ࠋ10

ࠊࡘ࠿ࠊ࡜ࡇࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍᢞ୚ࢆ⬊〇ရ⣽ࡢࡃከࠊ࡜ࡇࡿࡆ㜵ࢆ࢟ࢶࣛࣂࡢᯝ⤖ࡿࡼ

ᐜ᫆࡟⭘⒆ᙧᡂࡢ᫬㛫⤒㐣ࢆほᐹࠊࡽ࠿࡜ࡇࡿࡁ࡛ࡀ࡜ࡇࡿࡍ⫼㒊⓶ୗ୍ࡀ⯡ⓗࡽ࠸⏝࡟

 ࠋ࡜ࡇࡿࡍ࡟⪄ཧࢆ㡯.5.3.6ࠊࡣ࡚ࡋ㛵࡟ほᐹ᪉ἲࡢᢞ୚㒊఩ࠋࡿࢀ

〇ရ⣽⬊࡟ΰᅾࡿࡍᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࢆᐃ㔞໬ࡢࡳࡢࡿࡍ┠ⓗ࡛ in vivo ヨ㦂ࢆᐇ᪋

⬊㝧ᛶᑐ↷⣽ࠊࡣ࡟ࡿࡍヨ㦂࡟ࡵࡓࡢⓗ┠ࡓࡋ࠺ࡑ࡟௬ࠊࡀࡿࢀࡽ࠼⪄࡜౛እⓗࡣ࡜ࡇࡿࡍ

ࡣヨ㦂᫬ཪࡢ⬊〇ရ⣽ࠊࡀタᐃࡢヨ㦂ࡿࡼ࡟᳜⛣⬊⣽ࡢ᮲௳㸦ᢞ୚㒊఩࣭᪉ἲ㸧࡛࡞➼ྠࡢ

஦๓᳨ウ࡚࠸࠾࡟ᚲ㡲࡛ࠋࡿ࠶㝧ᛶᑐ↷⣽⬊ࠊࡣ࡚ࡋ࡜〇ရ୰ࡢᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࡢ

ṧᏑࢆᑐ㇟ࠊ୍ࡤࢀ࠶࡛ࡢࡿࡍ࡜ 〇㐀ࡢ〇ရࡿࢀࡽ࠼⪄ࡀᛶ⬟ྍࡿࡍΰᅾ࡟⬊〇ရ⣽ࠊ࡟⯡

⏝⣽⬊ᇶᮦ࡛ࡿ࠶ᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࠋࡿ࠸⏝ࢆ〇ရ⣽⬊ࢆᢞ୚ࡿࡍ㝿ࠊࡣ࡟⣽⬊࣐ࢆ

ࡿ࡞ࡃ㧗ࡣฟឤᗘ᳨ࡀ᪉ࡓࡋᢞ୚࡚ࡋᠱ⃮࡟ࣝࢤࣜࢺ ࢺࣄࠊ࠾࡞ࠋ8,10,13,14 ES/iPS ⣽⬊ࢺࡣ

࣐ࠊࡵࡓࡘᣢࢆᛶ㉁ࡍࡇ㉳ࢆࢫࢩ࣮ࢺ࣏࢔ࡾࡼ࡟ศᩓࡢ࡬⬊༢୍⣽ࡿࡼ࡟➼⌮ฎࣥࢩࣉࣜ

࡚ࡋ࡜⟇㜵Ṇࢫࢩ࣮ࢺ࣏࢔ศᩓㄏᑟᛶࠋࡿ࠶ᚲせ࡛ࡀ⟇ᑐࡄ㜵ࢆࢀࡇࡣ࡟ᢞ୚᫬ࡢ࡬ࢫ࢘

ศᩓࡾࡼ࡟➼⌮ฎࣥࢩࣉࣜࢺࠊ࡟᪉ἲ௨እࡿࡍᢞ୚ࢆ〇ရ࡟ࡎࢃ⾜ࢆ➼⌮ฎࣥࢩࣉࣜࢺࠊࡣ

ࢆ⬊〇ရ⣽ࡓࡋ ROCK 㜼ᐖ⸆ཬࢺࣄࡧ᪂⏕ඣ⏤᮶⥺⥔ⱆ⣽⬊࡟ࣝࢤࣜࢺ࣐࡟ࡶ࡜࡜ᠱ⃮ࡋ

࡚ᢞ୚ࡿࡍ 15,16 ຺ࢆ⣽⬊⏝㔞ࡢᗋᛂ⏝᫬⮫ࡢᐇ㝿ࠊࡣ࡛᳜⛣ࡢ⬊〇ရ⣽ࠋࡿ࠶ࡀ᪉ἲࡢ࡝࡞

᱌ࠊࡋ⛣᳜⾜Ⅽ⮬య࠸࡞ࡌ⏕ࡀࢺࢡ࢓ࣇࢳ࣮࢔ࡶ⠊ᅖ࡛࡛ࠊ ᳜⛣ࢆ⬊〇ရ⣽ࡢࡃከࡅࡔࡿࡁ
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៖⪄ࢆ➼⋠Ꮡ⏕ࡢ≀ヨ㦂ືࡸ㞴᫆ᗘࡢⅭ⾜᳜⛣ࠊࡣᩘࡢ≀ヨ㦂ືࡓࡲࠋ࠸ࡋࡲᮃࡀ࡜ࡇࡿࡍ

�ࠋࡿࡍタᐃ࡛ୖࡓࡋ ࡚ࡋ࡜༉ᩘ࡞⬟ホ౯ྍ⤊᭱ࡁࡘ࡟⩌ 10 ༉௨ୖ࡛ᐇ᪋ࡀ࡜ࡇࡿࡍᮃࡲ

ࡶప࡛࡚᭱ࡋ࡜༉ᩘ࡞⬟ホ౯ྍ⤊᭱ࡁࡘ࡟⩌㸯ࠊࡀ࠸ࡋ 6 ༉௨ୖ࡛ᐇ᪋ࠊࡤࢀࡍᐃ㔞ⓗ ᐃ

㡯┠ࡀ࢟ࢶࣛࣂࡢࢱ࣮ࢹࡿࡅ࠾࡟ẕ㞟ᅋࢆ࢟ࢶࣛࣂࡢᴫࡡ཯ᫎࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ 

㝧ᛶᑐ↷⣽⬊ྠ࡜ᵝ࡞ᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࡢṧᏑࢆ᝿ᐃ࡛ୖࡓࡋヨ㦂ࠊ࡛ࡢ࠺⾜ࢆ〇

ရ⣽⬊ࡢᢞ୚᫬࡟౑⏝ࡿࡍᇵᆅ࡟ࢺࣄࠊࡣᢞ୚ࡿࡍ㝿ࡶࡾࡼࡢࡶࡿࢀࡽ࠸⏝࡟㝧ᛶᑐ↷⣽

 ࠋࡿࡍ⏝౑ࢆࢀࡑࠊࡤࡽ࡞⬟ྍ⏝฼ࡀࡢࡶࡓࡋ㐺࡟ቑṪࡢ⬊

୰㛫〇ရཪ᭱ࡣ⤊〇ရࡿࡅ࠾࡟ᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࡢΰᅾ㔞ࢆホ౯ࠊ࡟ࡵࡓࡿࡍ〇ရ

⣽⬊ཪࡣ㝜ᛶᑐ↷⣽⬊ࢺࣄࡿ࡞࡜஧ಸయ⣽⬊࡟ᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࡓࡋࢡ࢖ࣃࢫࢆ㝧ᛶ

ᑐ↷⩌ࢆタᐃࡀ࡜ࡇࡿࡍᚲせ࡛ࠋࡿ࠶㝜ᛶᑐ↷⩌ࠊࡣ࡚࠸ࡘ࡟㝜ᛶᑐ↷⣽⬊ࢺࣄࡿ࡞࡜஧ಸ

య⣽⬊ࡢධᡭ࡜฼⏝ྍࡢ⬟ᛶ຺ࢆ᱌ࡢࡑࠊ࡚ࡋタᐃ᳨ࢆྰྍࡢウࠋࡿࡍヨ㦂᫬ཪࡣ஦๓᳨࡟

ウࡿࡍ㝧ᛶᑐ↷⩌ࡿ࡞␗ࠊࡣ࡚࠸࠾࡟⏝㔞ࡢᮍศ໬ࢺࣄ ES/iPS ⣽⬊ࡴྵࢆ⣽⬊ヨᩱࢆ⛣᳜

⒆⭘࡜ప⭘⒆ᙧᡂ⏝㔞㸦TPDmin㸸minimum tumor-producing dose㸧᭱ࠊࡋタᐃࢆ⩌ࡢᩘ「ࡓࡋ

ฟ⌧ࡢ࡛ࡲᮇ㛫ࢆ☜ㄆࡿࡍᚲせࠋࡿ࠶ࡀほᐹᮇ㛫ࠊࡣ࡚࠸ࡘ࡟㝧ᛶᑐ↷⩌ࡢ୰ࡢ TPDmin ࡟

 ࠋࡿࡍ࡜ᮇ㛫ࡿ࠼༑ศ㉸ࢆ᫬Ⅼࡿࡍ㐩࡟ᐃ್୍ࡀ⋠☜ᙧᡂ⒆⭘ࡿࡅ࠾

ࢺࣄᮍศ໬ࠊ࠾࡞ ES/iPS ⣽⬊ࡢΰᅾࢆホ౯ࡀ࡜ࡇࡿࡍ┠ⓗࡢሙྜࠊࡣ࡟ヨ㦂⣔ࡢ⢭ᗘྥ

 ࠋࡿ࠺ࢀࡉチᐜࡶ࡜ࡇࡿࡍ⏝౑ࢆࡳࡢ≀ືࡢᛶ∦࡟ࡵࡓࡢୖ

TPDmin ⋠☜ࡿ࠶ഇ㝜ᛶ࡛ࡀᯝ⤖ࡓࢀࡽᚓࡽ࠿㦂〇ရ⿕ࠊ࡟࡜ࡶࢆ⋠☜ᙧᡂ⒆⭘ࡿࡅ࠾࡟

ࡍ♧࡟ࡶ࡜࡜ࡉࡋࡽ࠿☜ィᏛⓗ⤫ࢆ࡜ࡇ࠸࡞ࡀΰᅾࡢTPDmin௨ୖࠊ࠾࡞ࠋ࡜ࡇࡃ࠾࡚ࡵồࢆ

ࡿ࠸࡚ࢀࡽ▱ࡶタᐃ᪉ἲࡢ༉ᩘࡢࡵࡓ ⪄ཧࢆ㡯.5.3.6ࠊࡣ࡚࠸ࡘ࡟ヲ⣽࡞ᢏ⾡ⓗࡢ௚ࡢࡑࠋ8

 ࠋ࡜ࡇࡿࡍ࡟

ᮍศ໬ࠊࡣ࡟⯡୍࠾࡞ ES/iPS ⣽⬊᳨ฟ in vivo ヨ㦂ࠊࡣ୰㛫〇ရ࣭᭱⤊〇ရࡢᙧ㉁㌿᥮⣽

⬊᳨ฟヨ㦂㸦5.2.2.2.㡯㸧ࢆව࡚ࡡᐇ᪋ࡀࡢࡿࡍ⌧ᐇⓗ࡛ࠋࡿ࠶ 

�

�������୰㛫〇ရ࣭᭱⤊〇ရࡢᙧ㉁㌿᥮⣽⬊᳨ฟヨ㦂�
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୰㛫〇ရཪ᭱ࡣ⤊〇ရࡢ୰࡟ΰᅾࡿࡍᙧ㉁㌿᥮⣽⬊࡟㛵ࠊࡣ࡚ࡋ᪤ᐃࡢᇵ㣴ᮇ㛫ࢆ㉸࠼

ᙧ㉁㌿᥮⣽⬊᳨ฟࡓࡋ୙Ṛ໬ࡿࡼ࡟ቑṪ≉ᛶゎᯒࡢ⬊⣽ࡓ 17,18 ᙧᡂヨ࣮ࢽࣟࢥ㌾ᐮኳࠊࡸ

㦂 2,8 ཪࣝࢱࢪࢹࡣ㌾ᐮኳ࣮ࢽࣟࢥᙧᡂヨ㦂 19 ㊊ሙ㠀౫ᏑᛶቑṪ⣽⬊㸦ᝏᛶᙧ㉁㌿᥮ࡿࡼ࡟

⣽⬊㸧᳨ࡢฟ࡚ࡗࡼ࡟࡝࡞ホ౯ࠊࡋࡔࡓࠋࡿ࠶࡛⬟ྍࡀ⮫ᗋ࡛ࡢ〇ရ౑⏝᫬ࡢࢀࡎ࠸ࠊࡣ࡟

in vitro ヨ㦂᳨࡛ࡶฟᅔ㞴࡞ᙧ㉁㌿᥮⣽⬊ࡢᏑᅾྍࡢ⬟ᛶࢆ⪃៖ࢡࢫ࡛ࣜ࠼࠺ࡓࡋホ౯ࢆ⾜

 ࠋ࡜ࡇ࠺

⣽⬊ቑṪ≉ᛶゎᯒࠊࡣᙧ㉁㌿᥮ࡾࡼ࡟୙Ṛ໬ࡓࡋ⣽⬊ࠊࢆᝏᛶᗘࡢ᭷↓᳨ࡎࡽࢃ࠿࠿࡟ฟ

ࠋ୍ࡿ࠶ヨ㦂࡛ࡿࡁ࡛ࡢ࡜ࡇࡿࡍ ᪉ࣝࢱࢪࢹࠊ㌾ᐮኳ࣮ࢽࣟࢥᙧᡂヨ㦂ࠊࡣ㧗࠸ឤᗘ࡛ᙧ㉁

㌿᥮⣽⬊᳨ࢆฟࡿࡁ࡛ࡀ࡜ࡇࡿࡍヨ㦂᳨࡛ࠊࡀࡿ࠶ฟ࡛ࡣࡢࡿࡁ㊊ሙ㠀౫ᏑᛶቑṪ⬟ࢆᣢ

 ࠋࡿࢀࡽ㝈࡟⬊ᙧ㉁㌿᥮⣽࠸㧗ࡢᝏᛶᗘࡕࢃ࡞ࡍࠊ⬊⣽ࡘ
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ࡵࡓࡿࡍホ౯ࢆΰᅾ㔞ࡢ⬊ᙧ㉁㌿᥮⣽ࡿࡅ࠾࡟〇ရ⤊᭱ࡣ୰㛫〇ရཪࠊࡶ࡚ࡋ࡟ࢀࡎ࠸

〇ရ⣽ࠊࡣ࡟㝿࠺⾜ࢆヨ㦂ࡓࡲࠋࡿࡍタᐃࢆ⬊㐀⭘⒆ᛶᙧ㉁㌿᥮⣽ࡿࡍ࡜⬊㝧ᛶᑐ↷⣽ࠊ࡟

⬊ཪࡣ㝜ᛶᑐ↷⣽⬊ࢺࣄࡿ࡞࡜஧ಸయ⣽⬊࡟㝧ᛶᑐ↷⣽⬊ࡓࡋࢡ࢖ࣃࢫࢆ㝧ᛶᑐ↷⩌ࢆタ

㝧ᛶᑐࢆ㐀⭘⒆ᛶࡢ⬊ᙧ㉁㌿᥮⣽ࡿ࠺ࡋΰᅾࠊࡣΰᅾ㔞ࡢ⬊ᙧ㉁㌿᥮⣽ࡢ㦂〇ရ୰⿕ࠋࡿࡅ

↷⣽⬊࡜➼ྠ࡜௬ᐃ࡛࠼࠺ࡓࡋᐃ㔞໬ࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍΰᅾྍࡿࡍ⬟ᛶࡿ࠶ࡢᙧ㉁㌿᥮

⣽⬊ࡢ≉ᛶࡵࡌ࠿ࡽ࠶ࡀ᥎ᐃ࡟ࢀࡇࠊࡘ࠿ࠊࡾ࠾࡚ࢀࡉ㢮ఝࡿࡍ⾲⌧ᆺࡍ♧ࢆ⣽⬊ᰴࡀ฼⏝

ࡿ࠸࡚ࢀࡉ▱ㄆࢀࡉ✲◊ࡃⰋࡀ⬟ᙧᡂ⒆⭘ࠊࡣሙྜ௨እ࡞⬟ྍ HeLa ⣽⬊➼ࢆ㝧ᛶᑐ↷⣽⬊

ࡋධᡭࡽ࠿⣽⬊ᥦ౪ᶵ㛵ࡓࢀࡉ⌮⟶ရ㉁࡟㐺ษࠊࡣ࡟⬊㝧ᛶᑐ↷⣽ࠊ࠾࡞ࠋࡿࡍ⏝౑࡚ࡋ࡜

 ࠋ࠸ࡋࡲᮃࡀ࡜ࡇࡿࡍ⏝౑ࢆ⣽⬊ᰴࡓ

ࡢ᪤Ꮡࡢࡽࢀࡇ in vitro ヨ㦂࡛タᐃࡓࢀࡉᇵ㣴᮲௳࡛〇ရ⣽⬊ࡀᇵ㣴࡛࠸࡞ࡁሙྜ࡛ࡗ࠶

ࡍᐃྠࢆศᏊࡸ㑇ఏᏊ࡞ᚩⓗ≉࡟⬊ᙧ㉁㌿᥮⣽ࡿࡍΰᅾ࡟୰ࡢ〇ရ⤊᭱ࡣ୰㛫〇ရཪࠊ࡚

≀⏕ศᏊࠊ࡟ࡎࡏࢆᇵ㣴࡛ୖࡓࡋᐇ᪋ࢆヨ㦂ࣥࣙࢩ࣮ࢹࣜࣂࡢࠎ✀ࠊࡣሙྜ࡞⬟ྍࡀ࡜ࡇࡿ

Ꮫⓗ࡟ΰᅾࡀᐃ㔞໬᳨࡛࡞࠺ࡼࡿࡁฟ⣔ࡢタᐃࠊࡀࡿࢀࡽ࠼⪄ࡀ࡜ࡇ࠺⾜ࢆᴟ࡚ࡵಶูⓗ

 ࠋ࠸࡞ࡁ࡛ࡣ࡜ࡇࡍ♧ᮏᩥ᭩࡛ࢆᶆ‽ἲࡸ࡜ࡇࡿࡍ࡜ⓗᢏ⾡せồ⯡୍ࠊ࡛ࡢࡿ࡞࡜ヨ㦂࡞

�
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〇ရ୰ࡢ⭘⒆ᙧᡂ⬟ࢆᣢࡘᙧ㉁㌿᥮⣽⬊ࡢΰᅾࠊࡣ㐺ษ࡞⣽⬊≉ᛶᣦᶆ࡚࠸⏝ࢆ in vitro

ヨ㦂᳨࡛ᰝࠊࡋホ౯ࡀ࡜ࡇࡿࡍᮃࠊࡋࡔࡓࠋ࠸ࡋࡲ〇ရࡿࡅ࠾࡟ᙧ㉁㌿᥮⣽⬊ࡢΰᅾ㔞ࡣච

␿୙඲ື≀࡛ࡢ㐀⭘⒆ᛶࢆᣦᶆ࡚ࡋ࡟ホ౯ࡶ࡜ࡇࡿࡍᚲ㡲࡛ࠋࡿ࠶࡛⬟ྍࡀ࠸࡞ࡣච␿୙

඲ື≀ࠊࡣ࡚ࡋ࡜NOG ࢫ࣐࢘ NSGࠊ6 ࢫ࣐࢘ 7 ࢀࡽࡆᣲࡀ⤫⣔ࢫ࣐࢘㔜ᗘච␿୙඲ࡢ࡝࡞

ࡣࢫ࣐࢘ࡢࡽࢀࡇࠋࡿ T ⣽⬊ࠊB ⣽⬊ཬࡧ NK ⣽⬊ࢆḞኻ࡜ࢫ࣐࢘ࢻ࣮ࢾࠊࡾ࠾࡚ࡋẚ࡚࡭

࠸㧗ࡀᛶ╔⏕ࡢ⧊⤌ࡸ⬊⣽ࡢࢺࣄ ᢞ୚ࢆ⬊〇ရ⣽ࡓࡋศᩓࡾࡼ࡟࡝࡞⌮ฎࣥࢩࣉࣜࢺࠋ8,9,10

ࡿ࡞ࡃ㧗ࡣฟឤᗘ᳨ࡀ᪉ࡓࡋᢞ୚࡚ࡋᠱ⃮࡟ࣝࢤࣜࢺ࣐ࢆ⬊⣽ࠊࡣ࡟ሙྜࡿࡍ BRGࠋ8,10,13,14

ࡶࢫ࣐࢘ T ⣽⬊ࠊB ⣽⬊ཬࡧ NK ⣽⬊ࢆḞኻࡓࡋ⣔⤫ࢺࣄࠊࡀࡔ㐀⾑ᖿ⣽⬊ࡢ⏕╔ᛶࡀ NOG

ࡸࢫ࣐࢘ NSG ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸పࡶࡾࡼࢫ࣐࢘ SCIDࠋ11,12 ࡸࢫ࣐࢘ NOD/SCID ࣐࢘

┠㐀⭘⒆ᛶヨ㦂ࡿ࡞࡜ᚲせࡀ㛗ᮇほᐹࠊࡵࡓࡿࢀࡽぢࡀ⭘⭢⬚࡞Ⓨ⏕ⓗ↛⮬ࠊࡣ࡚࠸ࡘ࡟ࢫ

ⓗ࡛ࡣ౑⏝ࢆ᥎ዡࠋ࠸࡞ࡋWHO TRS 978 ࡛᥎ዡࡿ࠸⏝ࢆࢫ࣐࢘ࢻ࣮ࢾࡿࢀࡉ᪉ἲࠊࡶഹ࠿

ࡀࢀᜍ࠺ࡲࡋ࡚ࡗ࡞࡟ഇ㝜ᛶࡀᯝ⤖ࠊࡃపࡀឤᗘࡣ࡟ࡿࡍฟ᳨ࢆ⬊ᙧ㉁㌿᥮⣽ࡿࡍΰᅾ࡟

࠸࡞ࡉ㐺ࡣ࡟ⓗ┠ࡢᮏ㡯ࠊࡵࡓࡿ࠶  ࠋ10ࠊ8

୰㛫〇ရཪ᭱ࡣ⤊〇ရࡿࡅ࠾࡟ᙧ㉁㌿᥮⣽⬊ࡢΰᅾ㔞ࢆホ౯ࡿࡍ㝿ࠊࡣ࡟㝧ᛶᑐ↷⣽⬊

㝜ᛶᑐࡣ〇ရ⣽⬊ཪࢆ⬊㝧ᛶᑐ↷⣽ࠊࡕࢃ࡞ࡍࠋࡿ࠶ࡀᚲせࡿࡍタᐃࢆ⬊ᙧ㉁㌿᥮⣽ࡿࡍ࡜

↷⣽⬊ࢺࣄࡿ࡞࡜஧ಸయ⣽⬊ࡓࡋࢡ࢖ࣃࢫ࡟㝧ᛶᑐ↷⩌ࢆタᐃࠊࡋ〇ရ⣽⬊ࡢヨ㦂᫬ཪࡣ

஦๓᳨ウࡢࡑࠊ࡚࠸࠾࡟㐀⭘⒆ᛶࢆ☜ㄆࠋࡿࡍタᐃࡓࡋ㝧ᛶᑐ↷⩌ࡿ࡞␗ࠊࡣ࡚࠸࠾࡟⏝㔞

TPDminࠊࡋタᐃࢆ⩌ࡢᩘ「ࡓࡋ᳜⛣ࢆ⣽⬊ヨᩱࡴྵࢆ⬊㝧ᛶᑐ↷⣽ࡢ ᮇࡢ࡛ࡲ⌧ฟ⒆⭘࡜

㛫ࡵࡌ࠿ࡽ࠶ࢆ☜ㄆ᳨࡞࠺ࡼࡢࡇࠋࡃ࠾࡚ࡋウࠊࡾࡼ࡟࡜ࡇ࠺⾜ࢆ〇ရ⣽⬊୰ࡢᙧ㉁㌿᥮⣽

 ࠋࡿ࡞࡜⬟ྍࡀᐃ㔞ⓗホ౯ࡢ⬊
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ΰᅾྍࡿࡍ⬟ᛶࡿ࠶ࡢᙧ㉁㌿᥮⣽⬊ࡢ≉ᛶࡵࡌ࠿ࡽ࠶ࡀ᥎ᐃ࡟ࢀࡇࡘ࠿ࠊࡾ࠾࡚ࢀࡉ㢮

ఝࡿࡍ⾲⌧ᆺࡍ♧ࢆ⣽⬊ᰴࡀ฼⏝ྍ⬟࡛ࡿ࠶ሙྜ௨እࠊࡣ⭘⒆ᙧᡂ⬟ࡀⰋࢀࡉ✲◊ࡃㄆ▱

ࡿ࠸࡚ࢀࡉ HeLa ⣽⬊➼ࢆ㝧ᛶᑐ↷⣽⬊࡚ࡋ࡜౑⏝ࠋࡿࡍ⏝㔞ࡿ࡞␗ࡢ㝧ᛶᑐ↷⣽⬊ࣃࢫࢆ

ࡢ⬊㝧ᛶᑐ↷⣽ࠊࡋタᐃࢆ⩌↷㝧ᛶᑐࡓࡋࢡ࢖ TPDmin ࡿࢀࡉฟ⟭ࠋࡃ࠾࡚ࡋホ౯࡟஦๓ࢆ

ᙧ㉁㌿᥮⣽⬊ࡢΰᅾ㔞࡛ࡲࡃ࠶ࠊࡣΰᅾࡿ࠺ࡋᙧ㉁㌿᥮⣽⬊ࡢ㐀⭘⒆ᛶࢆ㝧ᛶᑐ↷⣽⬊࡜

࡟⬊㝧ᛶᑐ↷⣽ࠊ࠾࡞ࠋ࡜ࡇࡿࡍὀព࡟࡜ࡇࡿ࠶࡛ࡢࡶࡓࢀࡉᐃ㔞໬࡛࠼࠺ࡓࡋ௬ᐃ࡜➼ྠ

 ࠋ࠸ࡋࡲᮃࡀ࡜ࡇࡿࡍ⏝౑ࢆ⣽⬊ᰴࡓࡋධᡭࡽ࠿⣽⬊ᥦ౪ᶵ㛵ࡓࢀࡉ⌮⟶ရ㉁࡟㐺ษࠊࡣ

ᢞ୚㒊఩ࠊࡣ࡚࠸ࡘ࡟ᡭᢏࡀ⡆༢࡛ࠊᡭᢏ⇍⦎ᗘࡿࡼ࡟⤖ᯝࢆ࢟ࢶࣛࣂࡢ㜵ࠊ࡜ࡇࡿࡆከ

ࡍほᐹࢆ᫬㛫⤒㐣ࡢᙧᡂ⒆⭘࡟ᐜ᫆ࠊࡘ࠿ࠊ࡜ࡇࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍᢞ୚ࢆ⬊〇ရ⣽ࡢࡃ

㒊఩᳜⛣ࡸ㊰⤒᳜⛣ࡢᗋୖ⮫ࠊࡀࡿࢀࡽ࠸⏝࡟ⓗ⯡୍ࡀ㒊⓶ୗ⫼ࠊࡽ࠿࡜ࡇࡿࡁ࡛ࡀ࡜ࡇࡿ

ሙྜ㸦5.3࠸㧗ࡀ㛵ᚰ࡟≉࡚࠸ࡘ࡟㛵㐃ࡢ࡜㐀⭘⒆ᛶ࡜ 㡯ཧ↷㸧࡞⬟ྍࠊࡣ࡟⠊ᅖ࡛⮫ᗋ㐺

ࡇࡿࡍ࡟⪄ཧࢆ㡯.5.3.6ࠊࡣ࡚ࡋ㛵࡟ほᐹ᪉ἲࡢᢞ୚㒊఩ࠋࡿࡍ៖⪄ࢆ࡜ࡇࡿࡍ࡜ᵝྠ࡜⏝

 ࠋ࡜

ヨ㦂᫬ཪࡣ஦๓᳨ウࠊ࡚࠸࠾࡟㝧ᛶᑐ↷⩌ࡢ୰࡛⭘⒆ᙧᡂࡀㄆࡿࢀࡽࡵ TPDmin ࡍㄆ☜ࢆ

ࡢ୰ࡢ⩌↷㝧ᛶᑐࠊ࡟ࡶ࡜࡜ࡿ TPDmin ༑ศࢆ᫬Ⅼࡿࡍ㐩࡟ᐃ್୍ࡀ⋠☜ᙧᡂ⒆⭘ࡿࡅ࠾࡟

㉸ࡓ࠼᫬Ⅼ࡛ࡲほᐹࡢࡑࠋࡿࡍ㝿ࡢ≀ືࡓࡋ᳜⛣ࠊ -㔞㸦TPD50㸸 tumor⏝ࡿฟ᮶ࡀ⒆⭘࡟50%

producing dose at the 50% end-point㸧1 ↷㝧ᛶᑐࡣTPD50್ࠋࡿ࠶࡛⏝᭷ࡶ࡜ࡇࡃ࠾࡚ࡋฟ⟭ࢆ

⣽⬊ࡢ㐀⭘⒆ᛶࢆᐃ㔞ⓗࡍ♧࡟ᣦᶆ࡛ࠊࡾ࠶〇ရ⣽⬊୰ࡢᙧ㉁㌿᥮⣽⬊ࡢ㐀⭘⒆ᛶࢆ㆟ㄽ

៖⪄ࢆ➼⋠Ꮡ⏕ࡢ≀ヨ㦂ືࡸ㞴᫆ᗘࡢⅭ⾜᳜⛣ࠊࡣᩘࡢ≀ヨ㦂ືࠋࡿ࡞࡜㇟ẚ㍑ᑐࡢ㝿ࡿࡍ

࡚ࡋ࡜༉ᩘ࡞⬟ホ౯ྍ⤊᭱ࡁࡘ࡟⩌㸯ࠋࡿࡍタᐃ࡛ୖࡓࡋ 10 ༉௨ୖ࡛ᐇ᪋ࡀ࡜ࡇࡿࡍᮃࡲ

ᐃ㔞ⓗ ᐃࠊࡤࢀࡍ㸴༉௨ୖ࡛ᐇ᪋ࡶప࡛࡚᭱ࡋ࡜༉ᩘ࡞⬟ホ౯ྍ⤊᭱ࡁࡘ࡟⩌㸯ࠊࡀ࠸ࡋ

㡯┠ࡀ࢟ࢶࣛࣂࡢࢱ࣮ࢹࡿࡅ࠾࡟ẕ㞟ᅋࢆ࢟ࢶࣛࣂࡢᴫࡡ཯ᫎࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ  

〇ရ⣽⬊ྠ࡜᫬࡟ᢞ୚ࡿࡍᇵᆅࠊ࡚ࡋ࡜〇ရ⣽⬊ࡢቑṪཪࡣ⏕Ꮡ࡟㐺ࡓࡋᇵᆅࢆ౑⏝ࡍ

㜼ᐖࡀቑṪࡣཪ࡜ࡇࡿ࠸࡚ࢀࡉಖᣢࡀ㐀⭘⒆ᛶࡢ⬊㝧ᛶᑐ↷⣽ࡶᇵᆅ࡛ࡢࡑࠊࡣ࡟ሙྜࡿ

ࢆᇵᆅࡓࡋ㐺࡟ቑṪࡢ⬊㝧ᛶᑐ↷⣽ࠋࡿࡍὀព࡟Ⅼࡿ࠶ࡀᚲせࡿࢀࡉㄆ☜ࡀ࡜ࡇ࠸࡞ࢀࡉ

౑⏝ࡿࡍሙྜࠊࡣ〇ရ⣽⬊୰࡟ΰᅾྍࡿࡍ⬟ᛶࡿ࠶ࡢᙧ㉁㌿᥮⣽⬊ࡢ୰ࡢࡑࠊࡣ࡟ᇵᆅࡀ⏕

ᏑࡸቑṪ࡟㐺࡟࡜ࡇࡿ࠺ࡾ࠶ࡶࡢࡶ࠸࡞ࡉὀពࡿࡍᚲせࠋࡿ࠶ࡀ 

〇ရ⣽⬊ࠊࡣ࡛᳜⛣ࡢᐇ㝿ࡢ⮫ᗋᛂ⏝᫬ࡢ⣽⬊⏝㔞຺ࢆ᱌ࠊࡋ⛣᳜⾜Ⅽ⮬య࢓ࣇࢳ࣮࢔ࡶ

ࠊ⠊ᅖ࡛࡛࠸࡞ࡌ⏕ࡀࢺࢡ ほᐹࡀ⒆⭘ࠋ࠸ࡋࡲᮃࡀ࡜ࡇࡿࡍ᳜⛣ࢆ⬊〇ရ⣽ࡢࡃከࡅࡔࡿࡁ

ࡢ⬊㝧ᛶᑐ↷⣽ࠊࢆ⋠☜ࡿ࠶ഇ㝜ᛶ࡛ࡀᯝ⤖ࡓࢀࡽᚓࡽ࠿㦂〇ရ⿕ࠊࡣሙྜࡓࡗ࠿࡞ࢀࡉ

TPDmin TPDminࠊ࠾࡞ࠋ࡜ࡇࡃ࠾࡚ࡵồ࡚ࡋ࡟࡜ࡶࢆ⋠☜ᙧᡂ⒆⭘ࡿࡅ࠾࡟ ௨ୖࡢΰᅾ࡞ࡀ

ࡿ࠸࡚ࢀࡽ▱ࡶタᐃ᪉ἲࡢ༉ᩘࡢࡵࡓࡍ♧࡟ࡶ࡜࡜ࡉࡋࡽ࠿☜ィᏛⓗ⤫ࢆ࡜ࡇ࠸ ௚ࡢࡑࠋ8

⬊ᙧ㉁㌿᥮⣽ࡘᣢࢆ㐀⭘⒆ᛶࠊ࠾࡞ࠋ࡜ࡇࡿࡍ࡟⪄ཧࢆ㡯.5.3ࠊࡣ࡚࠸ࡘ࡟ヲ⣽࡞ᢏ⾡ⓗࡢ

౑ࢆࡳࡢ≀ືࡢᛶ∦࡟ࡵࡓࡢ⢭ᗘྥୖࡢヨ㦂⣔ࠊࡣ࡟ሙྜࡢⓗ┠ࡀ࡜ࡇࡿࡍホ౯ࢆΰᅾࡢ

஧ಸయࢺࣄࡿ࡞࡜⬊㝜ᛶᑐ↷⣽ࠊࡣ࡚࠸ࡘ࡟⩌↷㝜ᛶᑐࠊࡓࡲࠋࡿ࠺ࢀࡉチᐜࡶ࡜ࡇࡿࡍ⏝

⣽⬊ࡢධᡭ࡜฼⏝ྍࡢ⬟ᛶ຺ࢆ᱌ࡢࡑࠊ࡚ࡋタᐃ᳨ࢆྰྍࡢウࠋࡿࡍ 

㸫����㸫



�

��
�

ᮏヨ㦂ࠊ࡛ࡲࡃ࠶ࡣ୰㛫〇ရཪ᭱ࡣ⤊〇ရࡿࡅ࠾࡟㐀⭘⒆ᛶ⣽⬊ࡢΰᅾࡢ᭷↓ࢆホ౯ࡍ

ࡀᚲせࡃ࠾࡚ࡋㄆ㆑ࢆ࡜ࡇ࠸࡞ࡣヨ㦂࡛ࡿࡍ᥋ホ౯┤ࢆ໬⒆⭘ࡢ࡛ࢺࣄࠊ࡚ࡗ࠶࡛ࡢࡶࡿ

 inࠋࡿ࠶౛࡛ࡢሙྜࡿࡍホ౯ࢆΰᅾࡢ⬊ᙧ㉁㌿᥮⣽ࡢ〇ရ୰࡟ཝᐦࡶ᭱ࠊࡣグୖࡓࡲࠋࡿ࠶

vivo ヨ㦂ࡣ in vitro ヨ㦂ࡢ⤖ᯝࢆ༑ศ㋃࡛ୖࡓ࠼ࡲィ⏬ࡀ࡜ࡇࡿࡍᮃࠋ࠸ࡋࡲ in vitro ヨ㦂

in vivoࠊࡵࡓࡢᛕࠊ࡛ୖࡓ࠼ࡲ㋃ࢆᯝ⤖ࡢ࡛ ࡛☜ㄆࡿࡍ࡜࠺ࡼࡋሙྜࠊࡣ࡟࡝࡞in vitro ヨ㦂

ࡢ⬊ᙧ㉁㌿᥮⣽ࠊ࠾࡞ࠋ࠸ࡼࡶᗘ࡛⛬࡜ෆᐜ࠺ἢ࡟ⓗ┠ࠊࡋ៖⪄ࢆ࡝࡞⢭ᗘࠊฟឤᗘ᳨ࡢ࡛

㐀⭘⒆ᛶ࡟ᑐ࡚ࡋ⛣᳜㒊఩ࡢᚤᑠ⎔ቃࡀᙳ㡪ࢆ୚ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࠼ ࠊ࡚ࡗࡀࡓࡋࠋ20,21

౛ࡤ࠼⫼㒊⓶ୗ⛣᳜ヨ㦂࠺⾜ࢆሙྜࠊ⓶ୗ⛣᳜௨እࡢᢞ୚࡛ࡢ⮫ᗋ౑⏝ࡀ᝿ᐃࡿ࠸࡚ࢀࡉ

〇ရࠊࡣ࡚࠸ࡘ࡟⫼㒊⓶ୗ⛣᳜࡛ࢆ⒆⭘ࡣᙧᡂ࠸࡞ࡋᙧ㉁㌿᥮⣽⬊ࡢᏑᅾྍࡢ⬟ᛶࢆ⪃៖

య≀ືࡢ✀⬊⣽ࢇࡀࢺࣄࡢᐃ≉ࠊࡤࢀࢀࡽᚓࡋࡶࠋ࡜ࡇ࠺⾜ࢆホ౯ࢡࢫࣜࡢ〇ရ࡛࠼࠺ࡓࡋ

ෆࡢ࡬⛣᳜ヨ㦂㸦PDX㸸 Patient-Derived Xenograft㸧࡟㛵ᩥࡿࡍ⊩᝟ሗࡶ࡝࡞ཧ⪃ࠋࡿࡍ࡜ 

 

�����᭱⤊〇ရ⣽⬊ࡿࡅ࠾࡟ࢺࣄࡢ⏕╔㒊఩࡛ࡢ⭘⒆ᙧᡂ⬟ࢆホ౯ࡢࡵࡓࡿࡍヨ㦂�

᭱⤊〇ရࡢ㐀⭘⒆ᛶࢆホ౯࡚ࡗࡓ࠶࡟ࡿࡍ୺࡟ᚲせ࡞᝟ሗࠊࡣ࡚ࡋ࡜ձᮍศ໬ࢺࣄES/iPS

⣽⬊ࡢΰᅾ㔞ࠊղᙧ㉁㌿᥮⣽⬊ࡢΰᅾ㔞࡟ຍࠊ࠼ճ⏕╔㒊఩࡛ࡢᢞ୚⣽⬊ࡢ⭘⒆ᙧᡂ⬟ࡀࠊ

ᣲࠋࡿࢀࡽࡆձࠊղࠊࡣ࡚࠸ࡘ࡟ከ⬟ᛶᖿ⣽⬊ࡢศᏊ᳨ࡢ࣮࣮࣐࢝ฟࠊ୙Ṛ໬⣽⬊᳨ࡢฟࡸ

㊊ሙ㠀౫ᏑᛶቑṪ⣽⬊᳨ࡢฟࢀࡒࢀࡑ࡛࡝࡞ホ౯5.2.1.2ࠊࡓࡲࠋࡿ࠶࡛⬟ྍࡀ.ཬࡧ 5.2.2.2.

࡞࠺ࡼࡓࡋ♧࡛ in vivo ヨ㦂୍ࠋࡿࢀࡽ࠼⪄ࡶ᪉ࠊճ⏕╔㒊఩࡛ࡢᢞ୚⣽⬊ࡢ⭘⒆ᙧᡂ⬟࡟

ࡢ㒊఩࡛╔⏕ࡣ࡚࠸ࡘ in vivo 㐀⭘⒆ᛶヨ㦂࠺⾜ࢆ௨እ࡟ホ౯᪉ἲࡢࡑࠋ࠸࡞ࡣሙྜ࡟⪃៖

c) ヨ㦂ືࠊฟ⬟ຊ᳨ࡢ㑅ᢥ࣭ヨ㦂⣔ࡢ⬊b) ᑐ↷⣽ࠊ㑅ᢥࡢ≀a) ヨ㦂ືࠊࡣ࡚ࡋ࡜Ⅼࡁ࡭ࡍ

f) ᢞ୚㒊ࠊe) ほᐹᮇ㛫ࠊᙧែࡢయ᳨ࡧ⣽⬊ᩘཬࡢయ୰᳨࡜ᢞ୚㒊఩ࡢd) ヨ㦂᳨యࠊᩘࡢ≀

఩ࡢほᐹࠊg) ᢞ୚㒊఩ࡢ⤌⧊Ꮫⓗホ౯ࠊᢞ୚ࢺࣄ⣽⬊ྠࡢᐃࡢ࡜ࡇࡓ࠸࡚ࡋ╔⏕ࡸ☜ㄆࠊ

ศ໬ᗘࡍ♧ࢆ⤌⧊Ꮫⓗホ౯ࠊh) ⤖ᯝࡢゎ㔘ἲࡀ࡝࡞ᣲ࡟≉ࠋࡿࢀࡽࡆᢞ୚㒊఩࡞⬟ྍࠊࡣ

⠊ᅖ࡛ࡢ࡛ࢺࣄᢞ୚㒊఩࡟┦ᙜࡿࡍ㒊఩ࢆ㑅ᢥࢆ࡜ࡇࡿࡍ⪃៖ࠊࡣࢀࡇࠋࡿࡍ⏕╔㒊఩ࡢᚤ

ᑠ⎔ቃࡢ㐪࡚ࡗࡼ࡟࠸⭘⒆ᙧᡂ⬟ࡾ࠶ࡀࢀࡑ࠾ࡿ࡞␗ࡀࣉ࢖ࢱࡢ⒆⭘ࠊࡸ እࡢ࡬ࢺࣄࠊ20,21

ᤄᛶ࡟ࡁ࡜ࡿ࠼⪄ࢆၥ㢟ྍࡿ࡞࡜⬟ᛶࠊࡋࡶࠋࡿ࠶࡛ࡵࡓࡿ࠶ࡀ≀⌮ⓗ㞀ᐖࡢ࡝࡞ࡿࡎ⏕ࢆ

ࢆᢞ୚㒊఩ࡤࢀ࠶࡛⬟ྍࠊࡣ࡟ሙྜࡿ࠶ࡀ⏺㝈࡟ᩘ⬊ᢞ୚⣽ࡿࡍᑐ࡟ᙜヱ㒊఩ࡾࡼ࡟⏤⌮

ኚ᭦ࡢ࡜ࢺࣄ࡜≀ືࠊࡃ࡞ࡣ࡛ࡢࡿࡍ㛫ࡢᙜヱᢞ୚㒊఩ࡢ┦ᑐⓗ࣮ࣝࢣࢫẚ࡟ᛂࡓࡌᢞ୚

⣽⬊ᩘࡢㄪ⠇᳨ࢆ࡝࡞ウࡿࡍ╔⏕ࠊࡕࢃ࡞ࡍࠋࡿࡍᚤᑠ⎔ቃ࡜ᢞ୚⣽⬊ࡢ࡜┦஫స⏝ࡿࡼ࡟

⭘⒆ᙧᡂྍࡢ⬟ᛶࢆ⪃ᐹࢆ࡜ࡇࡿࡍඃඛࠋࡿࡍච␿≉ᶒࠊ⅖⑕ࠊ⹫⾑ࠊ࡝࡞≉Ṧ࡞ᢞ୚⎔ቃ

ࡿࡅ࠾࡟≀ືࣝࢹࣔࡣᣲືࡢ⬊⣽ࡿࡅ࠾࡟ in vivo ྍࡿࡍᥦ౪ࢆ᝟ሗࡿ࠶ࡢ⩏ពࡀヨ㦂ࡢ࡛

⬟ᛶࡀ㧗ࠊࡋࡔࡓࠋࡿ࠶࡛ࡽ࠿ࡿࢀࡽ࠼⪄࡜࠸๓⮫ᗋẁ㝵࡛ࡢヨ㦂⤖ᯝࡢ࡬ࢺࣄࡢእᤄᛶࢆ

᳨ウࢺࣄࠊࡣ࡟ࡁ࡜ࡿࡍయෆᒁᡤᚤᑠ⎔ቃࢆᙧᡂࡿࡍᾮᛶᅉᏊཷࡸᐜయࢡࣃࣥࢱ㉁➼ࡢせ

⣲ࢀࡒࢀࡑࡣ㧗ࢺࣄ࠸≉␗ᛶࠊࡋ♧ࢆ⏕╔㒊఩ࡢᚤᑠ⎔ቃࡢ࡝࡚࠸࠾࡟≀ືࡀ⛬ᗘࣔࣝࢹ

໬࡛ࡀ࠿ࡿ࠸࡚ࡁ୙࡛᫂ࡶ࡟࡜ࡇࡿ࠶␃ពࠋࡿࡍ�
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NOGࠊࡣ࡚ࡋ࡜≀ච␿୙඲ືࡢࡵࡓࡿࡏࡉ╔⏕యෆ࡛࡟Ᏻᐃⓗࢆ⣽⬊ຍᕤ〇ရࢺࣄ ࣐࢘

ࢫ NSGࠊ6 ࢫ࣐࢘ 7 ࡣࢫ࣐࢘ࡢࡽࢀࡇࠋࡿࢀࡽࡆᣲࡀ⤫⣔ࢫ࣐࢘㔜ᗘච␿୙඲ࡢ࡝࡞ T ⣽

Bࠊ⬊ ⣽⬊ཬࡧ NK ⣽⬊ࢆḞኻ࡜ࢫ࣐࢘ࢻ࣮ࢾࠊࡾ࠾࡚ࡋẚࡢࢺࣄ࡚࡭⣽⬊ࡢ⧊⤌ࡸ⏕╔ᛶ

࠸㧗ࡀ BRGࠋ8,9,10 ࡶࢫ࣐࢘ T ⣽⬊ࠊB ⣽⬊ཬࡧ NK ⣽⬊ࢆḞኻࡓࡋ⣔⤫ࢺࣄࠊࡀࡔ㐀⾑ᖿ

⣽⬊ࡢ⏕╔ᛶࡀ NOG ࡸࢫ࣐࢘ NSG ࡵࡓࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸పࡶࡾࡼࢫ࣐࢘ ⏝౑ࠊ11,12

᫬ࡣ࡟┠ⓗ຺ࢆ࡝࡞᱌࡚ࡋ㑅ᐃࡀ࡜ࡇࡿࡍᚲせ࡛ࠋࡿ࠶ 

T ⣽⬊࡜ B ⣽⬊ࢆḞኻࡓࡋ SCID ࡸࢫ࣐࢘ NOD/SCID Ⓨ↛⮬ࢆ⭘⭢⬚࡟⦾㢖ࠊࡣࢫ࣐࢘

⑕ࠊࡾ࠾࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍ⤖ᯝࡢゎ㔘࡟ᙳ㡪ࢆ୚ࡿ࠼ᜍࡵࡓࡿ࠶ࡀࢀ౑⏝ࢆ᥎ዡࠋ࠸࡞ࡋ

48ࠊ࠾࡞ 㐌㱋ᮍ‶ࡢ NOG ࡿ࠶࡛⛥ࡣ࡜ࡇࡿࡍⓎ⑕↛⮬ࢆ⒆⭘ࡣࢫ࣐࢘ ⅖ࠊච␿≉ᶒࠋ22

⑕ࠊ⹫⾑࡝࡞≉Ṧ࡞ᢞ୚⎔ቃࡿࡅ࠾࡟⣽⬊ࡢᣲືࡀၥ㢟ࡿ࡞࡜ሙྜࠊࡣ⑌ᝈࣔࡢ≀ືࣝࢹ౑

⾲௦ࢆ⑓ែⓗ≉ᚩࡢ⑌⑓ࡿ࡞࡜㐺ᛂ⑕ࡅࡔࢀ࡝ࡀ≀ືࣝࢹ⑌ᝈࣔࠊሙྜࡢࡇࠋࡿࡍ៖⪄ࡶ⏝

࠸⏝ࢆ≀ືࣝࢹ⑌ᝈࣔࡓࢀࡉホ౯ࡀ᭷⏝ᛶࠊࡋࡔࡓࠋࡿ࡞࡜ᚲせࡶウ᳨ࡢ஦๓ࡢ࠿ࡿ࠸࡚ࡋ

Ᏻࠊࡾ࠶ᚲせ࡛ࡀ㛗ᮇᢞ୚ࡢච␿ᢚไ๣ࠊࡀࡿ࠶࡛⏝᭷ࡣ࡟ヨ㦂ホ౯ࡢ᭷ຠᛶࠊࡣヨ㦂⣔ࡓ

ᐃࡓࡋ㛗ᮇ㛫ࡢヨ㦂⣔୍࡛ᐃࡢ⤫ィᏛⓗ⤖ㄽࢆฟࡍ㐀⭘⒆ᛶヨ㦂ࡣ࡟ホ౯ࡀ㞴ࡃࡋ୙ྥࡁ

Ỵࢆ࠿࠺࡝࠿ࡿࡍ⏝᥇ࢆ≀ືࣝࢹ⑌ᝈ࡚ࣔࡋ᱌຺ࡶ➼ヨ㦂┠ⓗࠊ࡚ࡗࡀࡓࡋࠋࡿ࠶ࡀሙྜ࡞

ᐃࠋࡿ࠶࡛ࡁ࡭ࡍᐇ㝿ࠊ๓㏙ࠊࡽ࠿⏤⌮ࡢ㐀⭘⒆ᛶヨ㦂ࠊࡣ࡚࠸࠾࡟⑌ᝈࣔ࡞ࡣ࡛≀ືࣝࢹ

NOGࠋ࠸ከࡀ࡜ࡇࡿ࠸⏝ࢆ≀ච␿୙඲ື࡞ᐜ᫆ࡀ᳜⛣ࡢ⬊⣽ࢺࣄࡃ ࡸ NSG ච␿≧ែ࡝࡯

ᢞ୚㒊఩ࡣ࡛ࢫ࣐࢘ࠊࡀ࠸࡞ࡣ࡟௚ࡢࢫ࣐࢘ࡣ✀≀ື࡞⬟ྍ⏝฼ࡀ⤫⣔ࡿ࠸࡚ࢀࡉᢚไࡀ

ࠊሙྜࡢࡑࠋࡿ࠶ࡀၥ㢟ࡢ࡝࡞ᅔ㞴ࡀ࡜ࡇࡿࡍస〇ࢆࣝࢹ⑌ᝈࣔࡣཪࡿࡂࡍࡉᑠࡀࢬ࢖ࢧࡢ

T ⣽⬊ࡀḞኻࡶࡾࡼࢫ࣐࢘ࠊ࡝࡞ࢺࢵࣛࢻ࣮ࢾࡿ࠸࡚ࡋ኱ᆺࡢච␿ᢚไື≀ࡇࡿࢀࡽ࠸⏝ࡀ

ࡿ࠶ࡀ࡜ ࡀ࡜ࡇࡿࡍධᡭࢆಶయࡓࢀࡉᢚไࡀච␿ࡃᙉࠊࡣሙྜࡢ≀ື࡞ࡁ኱࡟ࡽࡉࠋ10,14,23

㞴ࠊࡵࡓ࠸ࡋච␿ᢚไ๣ࠊࡀࡿ࡞࡟࡜ࡇࡿࡍ⏝ేࢆ▷ᮇ࡟ࡕ࠺ࡢຠຊࡸᛶ⬟ࢆ⿬௜࣮ࢹࡿࡅ

࠶࡛ࡁ୙ྥࡣ࡟ヨ㦂ࡿࡍせࢆ᫬㛫࡞࠺ࡼࡢ㐀⭘⒆ᛶヨ㦂ࠊࡶ࡛⬟ྍ⏝฼ࡣ࡟ヨ㦂ࡿᚓࢆࢱ

 ࠋࡿ
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ච␿୙඲ື≀ࡓ࠸⏝ࢆ in vivo 㐀⭘⒆ᛶヨ㦂࡛ࠊࡣ〇ရ⣽⬊ཪࡣ㝜ᛶᑐ↷⣽⬊ࢺࣄࡿ࡞࡜

஧ಸయ⣽⬊࡟㝧ᛶᑐ↷⣽⬊ࡓࡋࢡ࢖ࣃࢫࢆ㝧ᛶᑐ↷⩌ࡀタࡀ࡜ࡇࡿ࠸࡚ࢀࡽࡅᮃࠋ࠸ࡋࡲ

㝧ᛶᑐ↷⣽⬊ࡢ✀㢮ࠊࡣ〇ရ୰ࡿ࠸࡚ࢀࡲྵ࡟㐀⭘⒆ᛶ⣽⬊࡚ࡋ࡜ఱࢆ᝿ᐃࡗࡼ࡟࠿ࡿࡍ

㢮࡟ࢀࡇࡘ࠿ࠊࡾ࠾࡚ࢀࡉ᥎ᐃࡵணࡀᛶ≉ࡢ⬊㐀⭘⒆ᛶ⣽ࡿ࠸࡚ࢀࡲྵ࡟〇ရ୰ࠋࡿ࡞␗࡚

ఝࡿࡍ⾲⌧ᆺࡍ♧ࢆ⣽⬊ᰴࡀ฼⏝ྍ⬟࡞ሙྜࡢࡑࠊࡣ࡟⣽⬊ᰴࢆ㑅ᢥ࡞࠺ࡼࡢࡑࠋࡿࡍ⣽⬊

ᰴࡀ฼⏝ྍ⬟࡛࠸࡞ሙྜࠊࡣ⭘⒆ᙧᡂ⬟ࡀⰋࢀࡉ✲◊ࡃㄆ▱ࡿ࠸࡚ࢀࡉ HeLa ⣽⬊➼ࢆ㝧ᛶ

ᑐ↷⣽⬊࡚ࡋ࡜౑⏝ࠊ࠾࡞ࠋࡿࡍ㝧ᛶᑐ↷⣽⬊ࠊࡣ࡟㐺ษ࡟ရ㉁⟶⌮ࡓࢀࡉ⣽⬊ᥦ౪ᶵ㛵࠿

୰㛫〇ရࡍ♧ࢆ㐀⭘⒆ᛶ࡚ࡋ࡜⩌↷㝧ᛶᑐࠋ࠸ࡋࡲᮃࡀ࡜ࡇࡿࡍ⏝౑ࢆ⣽⬊ᰴࡓࡋධᡭࡽ

in vitroࠊ㏵ูࢆ㔞ࡢ⬊㐀⭘⒆ᛶ⣽ࡢᙜヱ୰㛫〇ရ୰ࠊࡣ࡟ሙྜࡿ࠸⏝ࢆ ヨ㦂ἲ➼ࡾࡼ࡟☜
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ㄆࡀ࡜ࡇࡿࡍᚲせ࡛ࠋࡿ࠶㝧ᛶᑐ↷⩌ࡀタᐃ࡛࠸࡞ࡁሙྜࠊࡣ࡟ヨ㦂⤖ᯝࡀ㝜ᛶ࡛ࡶ࡚ࡗ࠶

ᐇ᪋࡛ࡀヨ㦂ࡢ⬟ᛶࡿࡍᮇᚅࠊࡾࡲࡘࠊⅬࡿ࡞࡟ᅔ㞴ࡀホ౯ࡢ࠿ࡢ࡞ഇ㝜ᛶ࠿ࡢ࡞㝜ᛶࡢ┿

ᚲࡿࡍㄝ᫂ࢆⅬ࠺࠸࡜࠿ࡢࡿ࠶࡛⬟ྍࡀホ౯࡞࠺ࡼࡢ࡝࡚ࡗࡼ࡟ヨ㦂⤖ᯝࡧཬࠊ࠿ࡢࡓࡁ

せ࡟࡜ࡇࡿࡌ⏕ࡀ␃ពࠊࡋ㐀⭘⒆ᛶヨ㦂ࡢᐇ᪋ࡢព⩏᳨ࢆウࠋࡿࡍ㝜ᛶᑐ↷⩌ࠊࡣ࡚࠸ࡘ࡟

㝜ᛶᑐ↷⣽⬊ࢺࣄࡿ࡞࡜஧ಸయ⣽⬊ࡢධᡭ࡜฼⏝ྍࡢ⬟ᛶ຺ࢆ᱌ࡢࡑࠊ࡚ࡋタᐃࢆྰྍࡢ

᳨ウࠋࡿࡍ 

ᮍศ໬ ES/iPS ⣽⬊ࡣΰᅾࠊ୍ࡎࡏ ᪉ࠊΰᅾࡀ᝿ᐃࡿࢀࡉᙧ㉁㌿᥮⣽⬊ࡢ≉ᚩࡀ᫂ࠊ࡛࠿ࡽ

㐺ษ࡞㝧ᛶᑐ↷ᙧ㉁㌿᥮⣽⬊ࡿ࠶ࡀሙྜࡢࡑࠊࡣホ౯ヨ㦂ࢆ⏕╔㒊఩࡛ᐇ᪋࡚ࡋ TPD50ࠊ

TPDmin ཬࡢࡑࡧ⭘⒆᳨ฟᮇ㛫ࢆタᐃࠊ࡛ୖࡓࡋ〇ရ⣽⬊ࡢ⏕╔㒊఩ࢆ᳜⛣ࡢ࡬ᐇ᪋ࡇࡿࡍ

㐀⭘⒆ᛶࡿ࠸࡚ࢀࡲྵ࡟〇ရ୰ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶࡛⛥ࡣ౛࡞࠺ࡼࡢࡑࠊࡀࡿ࠶せ࡛⫢ࡀ࡜

⣽⬊ࡢ≉ᛶࡀ஦๓࡟୙࡛᫂ࡿ࠶ሙྜࠊࡣ࡟ヨ㦂⤖ᯝࡢゎ㔘࡛ࡲࡃ࠶ࠊࡣΰᅾ㐀⭘⒆ᛶ⣽⬊ࡢ

㐀⭘⒆ᛶࢆ㝧ᛶᑐ↷⣽⬊࡜➼ྠ࡜௬ᐃ࡟࡜ࡇࡿ࠶࡛ࡢࡶࡿࢀࡉ࡞࡛ୖࡓࡋὀពࠋ࡜ࡇࡿࡍ 
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ヨ㦂ື≀ࠊࡣᩘࡢ⛣᳜⾜Ⅽࡢ㞴᫆ᗘࡸヨ㦂ື≀ࡢ⏕Ꮡ⋡➼ࢆ⪃៖࡛ୖࡓࡋタᐃࠋࡿࡍ㸯⩌

࡚ࡋ࡜༉ᩘ࡞⬟ホ౯ྍ⤊᭱ࡁࡘ࡟ 10 ༉௨ୖ࡛ᐇ᪋ࡀ࡜ࡇࡿࡍᮃࠊࡀ࠸ࡋࡲ㸯⩌᭱ࡁࡘ࡟⤊

ホ౯ྍ⬟࡞༉ᩘ࡚᭱ࡋ࡜ప࡛ࡶ 6 ༉௨ୖ࡛ᐇ᪋ࠊࡤࢀࡍᐃ㔞ⓗ ᐃ㡯┠ࡢࢱ࣮ࢹࡿࡅ࠾࡟

ࡢ⩌↷㝧ᛶᑐࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ཯ᫎࡡᴫࢆ࢟ࢶࣛࣂࡢẕ㞟ᅋࡀ࢟ࢶࣛࣂ TPDmin ௨ୖ

࠸࡚ࢀࡽ▱ࡶタᐃ᪉ἲࡢ༉ᩘࡢࡵࡓࡍ♧࡟ࡶ࡜࡜ࡉࡋࡽ࠿☜ィᏛⓗ⤫ࢆ࡜ࡇ࠸࡞ࡀΰᅾࡢ

ࡿ ཎࠊࡣヨ㦂࡛ࡢࡵࡓࡿࡍホ౯ࢆ⬟ᙧᡂ⒆⭘ࡢ㒊఩࡛╔⏕ࡿࡅ࠾࡟ࢺࣄࡢ⬊〇ရ⣽⤊᭱ࠋ8

࡞ࡃࡍࡸ࠸⾜ࡣᙳ㡪ホ౯ࡢᛶᕪࡀ᪉ࡓࡋ࡟࠺ࡼࡿࢀࡲྵᩘྠࡀ≀ືࡢ㞤㞝࡟⩌㸯࡚ࡋ࡜๎

࠾࡟⬟ᙧᡂ⒆⭘ࡢᢞ୚〇ရࠊ➼ሙྜࡿ࠸࡚ࢀࡉ㝈ᐃ࡟ࡳࡢᛶࡢ᪉୍ࡀ⏝ᗋ㐺⮫ࠊࡋࡔࡓࠋࡿ

 ࠋ࠸࡞ࢃᵓࡶ࡚ࡋᛶ࡛ᐇ᪋∦ࡣ࡟ሙྜࡿࡁど࡛↓ࡀᙳ㡪ࡢᛶᕪ࡚࠸

 

�������ヨ㦂᳨యࡢᢞ୚㒊఩᳨࡜య୰ࡢ⣽⬊ᩘཬ᳨ࡧయࡢᙧែ�

ಶ࡜ᕪ✀ࠊ࡟⯡୍ࡣయᢞ୚㔞᳨ࡿࡅ࠾࡟㠀⮫ᗋᏳ඲ᛶヨ㦂ࡢపศᏊ་⸆ရࡓ࠸⏝ࢆ≀ື

యᕪࢆ⪃៖ࡓࡋ୙☜ᐇಀᩘ㸦Ᏻ඲ಀᩘ㸧ࢆຍ࿡ࡢ࡬ࢺࣄࠊࡋᢞ୚㔞௨ୖ࡟タᐃ࠿ࡋࠋࡿࢀࡉ

ࡢ⣽⬊ຍᕤ〇ရࢺࣄࠊࡋ in vivo 㐀⭘⒆ᛶヨ㦂ࡢሙྜࡢࢬ࢖ࢧࡢ≀ືࠊไ⣙ࡢ࡬ࢺࣄࠊࡽ࠿

ᢞ୚㔞ᩘྠ࡜ཪࢀࡑࡣ௨ୖࡢᩘࡢ⣽⬊ࢆᢞ୚ࡀ࡜ࡇࡿࡍᅔ㞴࡞ሙྜࡀከࠊࡋࡶࠋ࠸≀⌮ⓗ㞀

ᐖࡢ࡛ࢺࣄࠊࡾࡼ࡟⏤⌮ࡢ࡝࡞ࡿࡎ⏕ࢆᢞ୚᫬ྠ࡜ᵝࡢ㒊఩ྠ࡟ᵝࡢ⤒㊰࡛ᢞ୚ࡿࡍ⣽⬊

ࠊྍࡣ࡟ሙྜࡿ࠶ࡀ⏺㝈࡟ᩘ ࠊືࡃ࡞ࡣ࡛ࡢࡿࡍኚ᭦ࢆᢞ୚㒊఩ࡤࢀ࠶࡛⬟ 㛫ࡢ࡜ࢺࣄ࡜≀

╔⏕ࠊࡕࢃ࡞ࡍࠋ࠺⾜ࢆ࡝࡞ㄪ⠇ࡢᩘ⬊ᢞ୚⣽ࡓࡌᛂ࡟ẚ࣮ࣝࢣࢫᑐⓗ┦ࡢᙜヱᢞ୚㒊఩ࡢ

ࠋࡿࡍඃඛࢆ࡜ࡇࡿࡍᐹ⪄ࢆᛶ⬟ྍࡢᙧᡂ⒆⭘ࡿࡼ࡟⏝஫స┦ࡢ࡜⬊ᢞ୚⣽࡜ᚤᑠ⎔ቃࡿࡍ

┦ᑐⓗ࣮ࣝࢣࢫẚࡣ࡚ࡋ࡜㠃✚ẚࡸయ✚ẚࡢ࡝ࠊࡀࡿࢀࡽ࠼⪄ࡀ࡝࡞ẚ⋡ࢆ㑅ᢥࠊࡣ࠿ࡿࡍ

〇ရࡢᵓ㐀ࠊ๣ᙧࡢࡑࠊࡸ㐺⏝᪉ἲࡢ≉ᚩ࡟࡜ࡶࢆ〇ရ࡟࡜ࡈㄝ᫂ࠋࡿ࠶࡛ࡢࡶࡁ࡭ࡿࢀࡉ

㒊఩ࢆඃඛࠊࡣ⏤⌮ࡿࡍච␿≉ᶒࠊ⅖⑕ࠊ⹫⾑ࠊ࡝࡞≉Ṧ࡞ᢞ୚⎔ቃࡿࡅ࠾࡟⣽⬊ࡢᣲືࡣ
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ࡿࡅ࠾࡟≀ືࣝࢹࣔ in vivo ࡔࡓࠋࡿ࠶࡛ࡽ࠿ࡔᅔ㞴ࡀ࡜ࡇࡿࡍᐹ⪄ࠊࡤࢀࡅ࡞ホ౯࡛ࡢ࡛

ᅔࡀゎ㔘ࡢヨ㦂⤖ᯝࠊሙྜ࡞ᅔ㞴࡟ᢏ⾡ⓗࡀᢞ୚ࡢ࡬㒊఩ࡿࡍᙜ┦࡟ᢞ୚㒊఩ࡢ࡛ࢺࣄࠊࡋ

㞴࡛ࡿ࠶ሙྜࡢูࠊ㒊఩࡟ᢞ୚ࡿࡍ᪉ࡀᡭᢏࡸឤᗘࡢ࡝࡞ヨ㦂ᛶ⬟㠃࡛ඃࡀ࡜ࡇࡿࢀ᫂ࡽ

ࠊྜ࡝࡞ሙྜ࡞࠿ ⌮ⓗ࡟ጇᙜᛶࡀㄝ࡛᫂ࡿࡁሙྜࡢࡇࡣ࡟㝈ࠋ࠸࡞ࡣ࡛ࡾᢞ୚᳨యࡢᙧែࠊࡣ

 ࠋࡿࡍ࡜ࡢࡶࡢᵝྠ࡜๣ᙧࡣᵓ㐀ཪࡢ〇ရ⤊᭱ࡤࢀ࠶࡛⬟ྍ

�
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ࠊ୍࡚࠸ࡘ࡟඲౛ࡢ⩌ྛ ⯡≧ែࢆẖ᪥ほᐹࠊࡋ㐌㸯ᅇ௨ୖࡢ㢖ᗘ࡛య㔜 ᐃྠ࡜ࡿࡍ᫬࡟

〇ရ⣽⬊ࡀᢞ୚ࡓࢀࡉ㒊఩ࡢ⭘⒆ᙧᡂࡢ᭷↓ࡢ☜ㄆࠊࢆほᐹࡸゐデࠊ⏬ീデ᩿ࡢ࡝࡞᪉ἲ࡟

ࡸ㯞㓉ࠊ㒊఩᳜⛣ࠊࡣ┠ㄆ㡯☜ࡧほᐹ㢖ᗘཬࡢᐇ㝿ࠊࡋࡔࡓࠋ࠸ࡋࡲᮃࡀ࡜ࡇࡿࡍᐇ᪋ࡾࡼ

᧜ീ᫬㛫ࡢ࡬≀ືࡢ࡝࡞㈇Ⲵࢆ⪃៖࡛ୖࡓࡋタᐃࠋ࡜ࡇࡿࡍほᐹᮇ㛫ࡢ㛗ࠊࡣࡉ㝧ᛶᑐ↷⩌

␗࡚ࡗࡼ࡟࡝࡞᥎ᐃ⏕Ꮡᮇ㛫ࡢయෆ࡛ࡢ⬊⣽ࡓࡌ⏕ࡾࡼ࡟ศ⿣ࡢࡑࡧ⣽⬊ཬ᳜⛣ࡸ↓᭷ࡢ

࢖ࣃࢫ࡟⬊㝜ᛶᑐ↷⣽࡞࠺ࡼࡢ⬊ṇᖖ⣽ࡢ✀⬊⣽ࡌྠࡣ〇ရཪ⤊᭱ࢆ⬊㝧ᛶᑐ↷⣽ࠋࡿ࡞

୰࡛⭘⒆ᙧᡂࡢ⩌↷㝧ᛶᑐࠊ࡚࠸࠾࡟஦๓᳨ウࡣヨ㦂᫬ཪࠊࡣሙྜࡿ࠶ࡢ⩌↷㝧ᛶᑐࡓࡋࢡ

ࡿࢀࡽࡵㄆࡀ TPDmin TPDminࠋ࡜ࡇࡿࡍㄆ☜ࢆ ᫬Ⅼࡿࡍ㐩࡟ᐃ್୍ࡀ⋠☜ᙧᡂ⒆⭘ࡿࡅ࠾࡟

ࡢࡇࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍุ᩿ࢆ↓᭷ࡢ㐀⭘⒆ᛶࠊࡾࡼ࡟࡜ࡇࡿࡍほᐹ࡛ࡲ᫬Ⅼࡓ࠼༑ศ㉸ࢆ

ሙྜࠊࡣุ᩿ࡢΰᅾࡿ࠺ࡋ㐀⭘⒆ᛶ⣽⬊ࡢ㐀⭘⒆ᛶࡀ㝧ᛶᑐ↷⣽⬊ࠊࡾ࠶࡛➼ྠ࡜⭘⒆ᙧᡂ

ࡀప⏝㔞᭱࡞ᚲせ࡟ TPDmin࡛࡜ࡿ࠶௬ᐃࠋࡿ࡞࡜ࡢࡶࡢ࡛ୖࡓࡋNOG ࡋୗᢞ୚⓶࡟ࢫ࣐࢘

ࢺࣄࠊࡣ࡟ሙྜࡓ iPS ⣽⬊ࡸ HeLa ⣽⬊ࡢ⭘⒆ᙧᡂ⋡4ࠊࡣ㹼6 ࡀ࡜ࡇࡿ࡞࡟Ᏻᐃࡰ࡯᭶࡛࠿

ࡀࡿ࠸࡚ࢀࡽ▱ ࡍᏳᐃࡀ⋠ᙧᡂ⒆⭘ࠊࡾࡼ࡟࡝࡞ᇵ㣴ᒚṔࠊ࠸ᢅࡾྲྀࡢ⬊⣽ࡸᡭᢏࠊ8,10,13,14

TPDminࠊ࡛ࡢࡃࡘࡽࡤࡣ᫬㛫ࡿࡍせ࡟࡛ࡲࡿ ࡛ࡲࡿࡍ㐩࡟ᐃ್୍ࡀ⋠☜ᙧᡂ⒆⭘ࡿࡅ࠾࡟

  ࠋࡿ࠶ࡀᚲせࡿࡍㄆ☜࡚࠸࠾࡟ヨ㦂᪋タࠊࡣᮇ㛫ࡢ

㝧ᛶᑐ↷⩌ࡿ࠶ࡀሙྜ࡛᭱ࠊࡶ⤊〇ရ୰ࡢ⣽⬊ࡢ㑇ఏⓗᏳᐃᛶࡀపࡀ࡜ࡇ࠸᫂࡞࠿ࡽሙ

ᙧᡂࡀ⒆⭘ࡾࡼ࡟࡜ࡇࡿࡍᙧ㉁㌿᥮ࡀ⬊⣽ࡓࢀࡉᢞ୚࡚࠸࠾࡟㒊఩╔⏕࡟ᢞ୚ᚋࠊ࡝࡞ྜ

ࠊࡋࡔࡓࠋࡿࢀࡽ࠼⪄࡜ࡿ࡞࡟ᚲせࡀほᐹࡢ㛗ᮇࡾࡼࠊࡣ࡟ሙྜࡿࢀࡉᠱᛕࡃᙉࡀ࡜ࡇࡿࢀࡉ

ࡿ࠶ࡀ⏺㝈ࡶ࡟ᘏ㛗ࡢほᐹࠊࡾ࠶ࡶᑑ࿨ࡢ≀ື ࡶ࡚ࡗࡼ࡟ほᐹࡢ㛗ᮇࡾࡼࠊ࡚ࡗࡀࡓࡋࠋ24

⭘⒆ᙧᡂࡀㄆࠊࡶ࡚ࡋ࡜ࡓࡗ࠿࡞ࢀࡽࡵ⮫ᗋᢞ୚ᚋࡢᙧ㉁㌿᥮ࡿࡼ࡟⭘⒆ᙧᡂྍࡢ⬟ᛶ࡟

࣓ࣥࢪࢿ࣐ࢡࢫࣜࡿࡼ࡟࡝࡞๣἞⒪⸆ࡸእ⛉ⓗษ㝖ࡧཬࣉࢵ࢔࣮࢛ࣟࣇࡤ࠼౛ࠊࡣ࡚࠸ࡘ

 ࠋࡿ࠶㔜せ࡛ࡀ࡜ࡇࡃ࠾࡚ࡌㅮࡵணࢆࣥࣛࣉࡢࢺ

㝧ᛶᑐ↷⩌ࡢタᐃ࡟ࡎࡏࢆヨ㦂ࡿࡍሙྜ᭱ࠊࡣ⤊〇ရ⣽⬊ࡢᢞ୚ᚋࡀ≀ືࡽ࠿Ṛஸࡿࡍ

ࡢࡑࡧ⣽⬊ཬ᳜⛣ࡣ㛗ᮇ㛫ཪ᭱࠸࡞࠼୚ࢆᙳ㡪࡟ホ౯ࡀᑑ࿨ࡸⓎ⏕⑓ኚ↛⮬ࠊᮇ㛫ࡢ࡛ࡲ

ศ⿣ࡓࡌ⏕ࡾࡼ࡟⣽⬊ࡀ☜ㄆ࡛ࡢ࡛ࡲࡿ࡞ࡃ࡞ࡁᮇ㛫ࠊ⭘⒆ᙧᡂࡢ᭷↓ࢆほᐹࡀ࡜ࡇࡿࡍ

ᮃࠋ࠸ࡋࡲ 

㝧ᛶᑐ↷⩌ࡢ᭷↓ࡢ௚ࠊ✀≀ືࠊ࡟⣔⤫ࠊ⑓ែࠊච␿ᢚไ≧ែ຺ࡶ࡝࡞᱌ྜࠊࡋ⌮ⓗ࡟ㄝ

᫂ྍ⬟࡞ほᐹᮇ㛫ࢆタᐃࠋ࡜ࡇࡿࡍ 
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ᢞ୚㒊఩ࡢ⒗⭘࡟ᙧᡂࡀ☜ㄆࡓࢀࡉሙྜ᳨ࡢࡑࠊࡣ࡟ฟ᪥ࢆグ㍕ࠋࡿࡍ⓶ୗ➼ࡢእほࡼ࡟

ప᭱ࢆ㛗ᚄ࡜ᚄ▷ࡢࡑࠊࡣሙྜ࡞⬟ྍࡀㄆ☜ࡢ⒗ᙧᡂ⭘ࡾ 1 㐌㛫࡟ 1 ᅇࡢ㢖ᗘ࡛ ᐃࠊࡋ

≀ືࡢ࡝࡞ᐃ᫬㛫 ࡸ㯞㓉ࠊࡣᐃ ࡢᐇ㝿ࠊࡋࡔࡓࠋ࠸ࡋࡲᮃࡀ࡜ࡇࡿࡍホ౯ࢆᡂ㛗ࡢ⒗⭘

 ࠋࡿࡍᐇ᪋ࠊࡋ⏬ィ࡛ୖࡓࡋ៖⪄ࢆ㈇Ⲵࡢ࡬

ࠊືࡣ࡟ሙྜ࡞㐣ᗘࡀᡂ㛗ࡢ⒗⭘ ࠊືࡽ࠿ほⅬࡢ♴⚟≀ ᏳᴦṚࡾࡼ࡟᪉ἲࡓࢀࡽࡵᐃࢆ≀

࠸࡞ࡏࡉᏳᴦṚࡣ࡛ࡲほᐹᮇ㛫⤊஢ࡓࢀࡽࡵᐃࠊࡣ࡟ሙྜࡿࢀࡽࡵㄆࡀ⦰㏥ࡢ⒗⭘ࠋࡿࡏࡉ

 ࠋ࡜ࡇ࠸࡞ࡋุ᩿ࡣ࡜⒆⭘࡟༶ᗙࠊࡣ࡟ሙྜ࠸࡞ࢀࡽࡵㄆࡀᡂ㛗ࡢ⒗⭘ࠋ࡜ࡇ

�
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ほᐹᮇ㛫⤊஢᫬ࢆ≀ືࡢ࡚࡭ࡍࠊ࡟ᏳᴦṚࠊࡏࡉᢞ୚㒊఩ཬࡧᙧᡂ࡚࠸ࡘ࡟⒗⭘ࡓࢀࡉ๗

ࠊ⮚⭈ࠊ⮚⭁ࠊ⮚⫢୺せ⮚ჾ㸦࡞ᐩ㇏ࡀὶ⾑࡚࠼ຍ࡟⧊⤌⒗⭘ࡓࢀࡽࡵㄆ࡟ⓗ║⫗ࠋ࠺⾜ࢆ᳨

HEࠊࡣ࡚࠸ࡘ࡟⧊⤌⒗⭘ࠊࡋ᦬ฟࢆ㸧࡝࡞⠇ࣃࣥࣜࠊ⫵ ᰁⰍࡸච␿ᰁⰍ➼࡛ࢺࣄࠊ⏤᮶⣽

ど┠ࡣ࡚࠸ࡘ࡟ჾ⮚ࡢ௚ࡓࡋ᦬ฟࠊࡓࡲࠋࡿࡍㄆ☜࠿ࡓࡋᙧᡂࢆ⒆⭘ࡢ⧊⤌࡞࠺ࡼࡢ࡝ࡀ⬊

ⓗ␗≉࡟⣽⬊㑇ఏᏊࢺࣄࠊࢆ࠿࠸࡞ࡀ⛣ᾐ₶࣭㐲㝸㌿ࡢ⬊⣽ࢺࣄࠋࡿࡍㄆ☜ࢆ↓᭷ࡢ⒗⭘࡛

࡞ Alu 㓄ิࡓࡋ┠╔࡟ Alu PCR25,26 ࢺࣄᢠࡸ HLA ᢠయ➼ࡓ࠸⏝ࢆච␿ᰁⰍ➼࡛ホ౯ࡇࡿࡍ

ࡋㄆ☜࡟஦๓ࡣ㸧࡝࡞ᛶ␗≉ࡸឤᗘࡤ࠼ᛶ⬟㸦౛ࡢホ౯᪉ἲࠊࡣ࡟㝿ࡢࡇࠋࡿ࠶࡛⏝᭷ࡶ࡜

ࠋ୍ࡿࡍ඲࡚ಖᏑࡣ⧊⤌ࡓࡋ᦬ฟࠋࡿ࠶ࡀᚲせࡃ࠾࡚ ᪉ࠊほᐹᮇ㛫୰ࡀ⒗⭘࡟ほᐹ࠿࡞ࢀࡉ

⤌ࡢ⬊⣽ࢺࣄࡓࡋ᳜⛣ࡋ᦬ฟࢆ⣽⬊〇ရࡓࡋ᳜⛣ࠊࡵࡓࡄ㜵ࢆᐃุࡢഇ㝜ᛶࠊࡶሙྜ࡛ࡓࡗ

⧊ീ᳨ࢆウࡢࡑࠋࡿࡍ㝿ࠊ⑓⌮⤌⧊Ꮫⓗ᳨ᰝࠊ࡚ࡗࡼ࡟⛣᳜⣽⬊ࡀ⛣᳜∦᦬ฟ๓࡛ࡲ⏕Ꮡࡋ

㐺ษࢆ࡜ࡇࡿ࠶ീ࡛⧊⤌ࡓࡗ㐺࡟౑⏝┠ⓗࡢ〇ရࡧཬࠊ࡜ࡇ࠸࡞ࡀ⬟ᙧᡂ⒆⭘ࠊ࡜ࡇࡓ࠸࡚

ᐩ㇏ࡀὶ⾑ࠊ࡟ᵝྠ࡜๓㏙ࠊ࠾࡞ࠋࡿ࠶せ࡛⫢ࡀ࡜ࡇࡿࡍド࡛᫂ࡏࢃ࠶ࡳ⤌ࡢච␿ᰁⰍἲ࡞

ゎᯒࡿ࡞࡜ᚋ᪥ᚲせࠊࡋ᦬ฟࢆ㸧࡝࡞⠇ࣃࣥࣜࠊ⫵ࠊ⮚⭈ࠊ⮚⭁ࠊ⮚⫢ࡤ࠼୺せ⮚ჾ㸦౛࡞

  ࠋࡃ࠾࡚ࡋಖᏑࡵࡓࡢ
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〇ရ⣽⬊ᢞ୚⩌࡚࠸࠾࡟⭘⒆ᙧᡂࡀㄆࡓࢀࡽࡵሙྜࢆ⒆⭘ࠊࡣ࡟ᵓᡂࡿࡍ⣽⬊ࢺࣄࡀ⏤

᮶ࡢ⣽⬊࡛࡚࠸ࡘ࡟࠿ྰ࠿ࡿ࠶᫂ࠊ࡟ࡶ࡜࡜ࡿࡍ࡟࠿ࡽ〇ရ୰ࡢ㐀⭘⒆ᛶ⣽⬊ࡢΰᅾ㔞ࢆ

☜ㄆࠊࡘࡘࡋ〇ရࡢ〇ἲࡸရ㉁つ᱁ࡢኚ᭦᳨ࢆウࠋ࡜ࡇࡿࡍ〇ရ⣽⬊ᢞ୚⩌࡚࠸࠾࡟⭘⒆ᙧ

ᡂࡀㄆࡓࡗ࠿࡞ࢀࡽࡵሙྜࠊࡣ࡟ഇ㝜ᛶྍࡢ⬟ᛶࠊ࡚࠸ࡘ࡟㝧ᛶᑐ↷⣽⬊ࡢ TPDmin ࡝࡞್

ࡿࢀࡽ࠼⪄ࡽ࠿ in vivo 㐀⭘⒆ᛶヨ㦂ࡢᛶ⬟ࢆ㋃࡚࠼ࡲ⪃ᐹࡿࡍ 㐀⭘⒆ᛶࡢ࡝࡞⬊⣽ࢇࡀࠋ8

ᙧ㉁㌿᥮⣽⬊ࡣከᵝᛶ࡟ᐩࠊࡳin vivo 㐀⭘⒆ᛶヨ㦂᳨࡛ࡣฟ࠸ࡃ࡟ࢀࡉ⣽⬊✀ྍࡿ࠶ࡀ⬟

ᛶࡋࡶࠊ࡚ࡗࡀࡓࡋࠋࡿ࠶ࡀᚓࠊࡤࢀࢀࡽ≉ᐃࢇࡀࢺࣄࡢ⣽⬊✀ືࡢ≀యෆࡢ࡬⛣᳜ヨ㦂

㸦PDX㸸Patient-Derived Xenograft㸧࡟㛵ᩥࡿࡍ⊩᝟ሗࡶ࡝࡞ཧ⪃ࠋࡿࡍ࡜ヨ㦂⤖ᯝࡢゎ㔘ࠊࡣ

ࡢࡶࡿࢀࡉ࡞࡛ୖࡓࡋ௬ᐃ࡜➼ྠ࡜⬊㝧ᛶᑐ↷⣽ࢆ㐀⭘⒆ᛶࡢ⬊ΰᅾ㐀⭘⒆ᛶ⣽࡛ࡲࡃ࠶

�ࠋ࡜ࡇࡿࡍព␃࡟࡜ࡇࡿ࠶࡛
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㸴㸬ࢺࣄయ⣽⬊㸭యᛶᖿ⣽⬊ຍᕤ〇ရࡢࡵࡓࡢ㐀⭘⒆ᛶ㛵㐃ヨ㦂�

�����ཎᩱ࣭ཎᮦᩱࡢရ㉁≉ᛶホ౯࣭ရ㉁⟶⌮ࡢࡵࡓࡢ㐀⭘⒆ᛶヨ㦂�

ࣄ࡚ࡋ࡜ཎᮦᩱ㸧ࡣ⣽⬊ᇶᮦ㸦ཎᩱཪࡢࡵࡓࡿࡍ〇㐀ࢆయ⣽⬊㸭యᛶᖿ⣽⬊ຍᕤ〇ရࢺࣄ

ࡋ࡜ⓗ┠ࢆရ㉁≉ᛶホ౯ࡢࡑࠊ࡟㝿ࡓࡋ❧ᶞࢆࢡࣥࣂ࣭ࣝࢭࡢ⬊యᛶᖿ⣽ࢺࣄࡣయ⣽⬊ཪࢺ

࡚㐀⭘⒆ᛶヨ㦂࠺⾜ࢆሙྜࠊࡣ࡟WHO TRS 978 ࡢ Annex 31  ࠋ࡜ࡇࡿࡍ࡟⪄ཧࢆ

�

�����᭱⤊〇ရࡢࡵࡓࡢ㐀⭘⒆ᛶ㛵㐃ヨ㦂ࡢ␃ពⅬ�

᭱⤊〇ရࢺࣄࡢ࡚ࡋ࡜య⣽⬊㸭యᛶᖿ⣽⬊ຍᕤ〇ရࡢ㐀⭘⒆ᛶ࡟㛵ࠊࡣ࡚ࡋᙧ㉁㌿᥮⣽

᝟ሗࡢ➼⫣ᩥࡣཪࢱ࣮ࢹヨ㦂ࠊ࡚࠸ࡘ࡟⬟ᙧᡂ⒆⭘ࡢ⬊ᢞ୚⣽ࡢ㒊఩࡛╔⏕ࠊ࡜ΰᅾ㔞ࡢ⬊

�ࠋࡿ࠶ࡀᚲせࡿࡍウ᳨࡟࡜ࡶࢆ

᪤࡟ୡ⏺ྛᆅ࡛ࢺࣄ⣽⬊ࡢ⛣᳜་⒪ࢺࣄࡸయ⣽⬊㸭యᛶᖿ⣽⬊ຍᕤ〇ရࡢ⮫ᗋᛂ⏝ࡀ㐍

ࡍ♧ࢆ࡜ࡇࡓࢀࡉᙧᡂࡀ⒆⭘ࡾ࡞࡜ཎᅉࡀ〇ရᢞ୚ࡸ᳜⛣⬊⣽ࡢࡽࢀࡇࠊࡋ࠿ࡋࠋࡿ࠸࡛ࢇ

⑕౛ሗ࿌ࢺࣄࠊࡣ⫾ඣ⏤᮶ᇵ㣴⚄⤒ᖿ⣽⬊ࡓ࠸⏝ࢆẟ⣽⾑⟶ᣑᙇᛶ㐠ືኻㄪ⑕ࡢ἞⒪ࡼ࡟

ሗ࿌࠺࠸࡜ࡓࢀࡉᙧᡂࡀ⒆⭘ࡢⰋᛶ࡟⬻ࡾ ⭷ᕫ⏤᮶Ⴅ⢓⮬ࡓࡋ࡜ⓗ┠ࢆ㧊ᦆയ἞⒪⬨ࠊ27

㸦⣽⬊ࡢຍᕤࡋ࡞㸧ࡓࡋ᳜⛣ࢆᚋ⒗⭘ࡢᙧᡂ஦౛ ⎔୍ࡢ࣒ࠖࢬ࣮ࣜࢶ⬊ᖿ⣽ࠕࡿࡺࢃ࠸ࠊ28

ESࠊ⬊㛫ⴥ⣔ᖿ⣽࡛ࢡࢵࢽࣜࢡ࡚ࡋ࡜ ⣽⬊ཬࡧ⫾ඣ⏤᮶⚄⤒ᖿ⣽⬊ࡢ㧊⭍ෆᢞ୚ࡓࡅཷࢆ

ᙧᡂ஦౛⒆⭘ࡿࡅ࠾࡟㧊⬨ࡢ⪅⹫⾑ᛶ⬻༞୰ᝈࡿࢀࡉ࡜ 29 ࡞ࠋ࠸࡞࠿ࡋࡢࡶࡓࢀࡽ㝈࡝࡞

ࢃ࠿࠿ࡶ࡟࠸࡞ࢀࡽࡵㄆࡀ᪼ୖࡢࢡࢫࣜ⒆⭘ᾮ⾑ࡿࡅ࠾࡟࣮ࢼࢻࠊࡀࡿ࠶ࡣ࡛⛥࡟㠀ᖖࠊ࠾

࡜ࡇࡿࡍⓎ⑕ࢆⓑ⾑⑓ࡿࡍ㉳ᅉ࡟⬊⣽ࡢ࣮ࢼࢻࡀ⪅ᝈ࡟᮶㐀⾑ᖿ⣽⬊⛣᳜ᚋ⏤✀ྠࠊࡎࡽ

ࡿ࠸࡚ࢀࡽ▱ࡶ࡜ࡇࡿ࠶ࡀ ࡜ཎᩱࢆ⬊㛫ⴥ⣔ᖿ⣽ࢺࣄࡿࢀࡉ⏝ỗ࡟෌⏕་⒪࣭⣽⬊἞⒪ࠋ30

㛫ⴥࢺࣄ࡟㐣ཤࠋ࠸࡞ࡋᏑᅾࡣሗ࿌ࡢᙧᡂ⒆⭘ࡿࡼ࡟༢⊂ᢞ୚ࡢᗋ࡛⮫ࠊࡤࢀ㝈࡟〇ရࡓࡋ

⣔ᖿ⣽⬊ࡢ in vitro ᇵ㣴᫬ࡢᝏᛶᙧ㉁㌿᥮ࡀ㸲௳ሗ࿌ࡕ࠺ࡢࡇࠊࡀࡿ࠸࡚ࢀࡉ 2 ௳ 31,32 ࡀࡣ

ṧࠊࡓࡲࠋࡿ࠸࡚ࡋุ᫂࡟ᚋࡀ࡜ࡇࡿ࠶࡛ࡢࡶࡿࡼ࡟ࣥࣙࢩ࣮ࢿ࣑ࢱࣥࢥࢫࣟࢡࡢ⣽⬊ᰴࢇ

௳㸰ࡢࡾ 33,34 ࡣ࡛ in vitro ᇵ㣴᫬࡟⣽⬊ࡢ୙Ṛ໬ࡀ☜ㄆ᭱ࠊࡣ࡜ࡇࡢࡽࢀࡇࠋࡿ࠸࡚ࢀࡉ⤊

〇ရࡢ࡬㐀⭘⒆ᛶ⣽⬊ࣥࣙࢩ࣮ࢿ࣑ࢱࣥࢥࢫࣟࢡࡢ㜵Ṇཬࡧ⣽⬊ቑṪ≉ᛶࡢᢕᥱࡀ㔜せ࡛

GCTPࠊ࡚ࡗࡀࡓࡋࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࠶ ┬௧࡟‽ᣐࡓࡋᕤ⛬⟶⌮ࡢୗ࡟ᇵ㣴࣭ ຍᕤࠊࢀࡉ

᪤ᐃࡢᇵ㣴ᮇ㛫ࢆ㉸ࡓ࠼⣽⬊ࡢቑṪ≉ᛶゎᯒ࡛␗ᖖࢆ࡜ࡇ࠸࡞ࡀ☜ㄆࢺࣄࡓࡋయ⣽⬊㸭㛫

ⴥ⣔ᖿ⣽⬊ຍᕤ〇ရ୍ࠊࡣ࡚࠸ࡘ࡟⯡ⓗࡣ࡟ච␿୙඲ື≀ࡓ࠸⏝ࢆ in vivo 㐀⭘⒆ᛶヨ㦂ࢆ

 ࠋ࠸࡞ࡣᚲせ࠺⾜

〇ࡓࢀࡉሗ࿌ࡀᙧᡂ⒆⭘࡟㐣ཤࠊ࠸㧗ࡀᮍศ໬ᗘࡸቑṪᛶࡢ⬊⣽ࡢձ᭱⤊〇ရ୰ࠊࡋࡔࡓ

ရࡓ࠸࡚ࢀࡲྵ࡟⣽⬊✀ⱝྠ࡜ࢀࡑࡣࡃࡋᵝࡢ⣽⬊ࡀᢞ୚〇ရ୰࡟⏤⌮ࡢ࡝࡞ࡿࢀࡲྵ࡟

ղ᭱ࠊሙྜࡿࢀࡉᠱᛕࡃᙉ࡟㠀ᖖࡀ࡜ࡇࡿࢀࡉᙧᡂࡀ⒆⭘࡚࠸࠾࡟㒊఩╔⏕࡟ᢞ୚ᚋࡾࡼ

⤊〇ရࢆ㠀┦ྠⓗ࡟౑⏝ࡿࡍሙྜࠊཪࡣճඹ㏻ࢺࣄࡢ⏤᮶ࡢཎᩱ⣽⬊ࡽ࠿〇㐀ࡓࢀࡉ〇ရ

ࠊࡣ࡟ሙྜࡿ࠶ࡀࢀࡑ࠾ࡿࡍᣑᩓࡀࢡࢫᙧᡂࣜ⒆⭘ࡾࡼ࡟࡜ࡇࡿࢀࡉᢞ୚࡟⪅ᝈࡢࡃከࡀ

᪤ᐃࡢᇵ㣴ᮇ㛫ࢆ㉸ࡓ࠼⣽⬊ࡢቑṪ≉ᛶゎᯒ➼ࡢヨ㦂࡟ຍࠊ࠼ච␿୙඲ື≀ୖ࡚࠸⏝ࢆグ
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��� 㡯ྠ࡜ᵝࡢ㐀⭘⒆ᛶヨ㦂ࡢᐇ᪋᳨ࢆウࠋ࡜ࡇࡿࡍ 

 

㸵㸬㑇ఏⓗᏳᐃᛶ࡟㛵୍ࡿࡍ⯡ⓗ␃ពⅬ�

㑇ఏⓗᏳᐃᛶࡢపୗࠊࡣ᰾ᆺ␗ᖖࡸ㑇ఏᏊኚ␗ࡢⓎ⏕☜⋡ࢆ࡜ࡇࡿࡏࡉ᪼ୖࢆ㏻࡚ࡌᙧ

㉁㌿᥮⣽⬊ࡢⓎ⏕☜⋡࡜ࡿࡏࡉ᪼ୖࢆ᥎ᐃࠊࡽ࠿࡜ࡇࡿࢀࡉ㐀⭘⒆ᛶࣜ࡟ࢡࢫ㛵ࡿࡍ₯ᅾ

ⓗࠋࡿ࠶࡛ࢻ࣮ࢨࣁ 

᰾ᆺࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡌ⏕ࡀ␗㑇ఏᏊኚࡢ࡝࡞᰾ᆺኚ໬ࡾࡼ࡟ᇵ㣴ࠊࡣ࡛⬊⣽ࢺࣄ

㸧ࠋ࠺࠸࡜SNPࠖࠕሷᇶ㑇ఏᏊከᆺ㸦௨ୗ୍ࡶ࠼ࡉ࡛⬊஧ಸయ⥺⥔ⱆ⣽ࢺࣄࡿ࠸࡚ࡋᏳᐃࡀ

࠾࡟⧊⤌ṇᖖ࡞࠿ࡽ᫂ࠊࡀ᰾ᆺࡢ㠀஧ಸయࠊࡓࡲࠊࡋ♧ࢆ␗ኚࡢⱝᖸࡣゎᯒ࡛ࡿࡼ࡟࢖ࣞ࢔

in vitroࠋࡿ࠶ࡀ࡜ࡇࡿࢀࡉほᐹࠎ᫬ࡶ࡚࠸ ࡛ほᐹࡿࢀࡉ᰾ᆺ␗ᖖ⣽⬊࡝࡞㑇ఏᏊኚ␗ࢆᣢ

㑇ࡿ࡞࡜ࣥ࢖ࣛࢫ࣮࣋ࡢ㑇ఏⓗᏳᐃᛶࠋ࠸࡞࠸ฟ࡚ࡣㄽ⤖ࡔࡲࡣ࡚ࡋ㛵࡟Ᏻ඲ᛶࡢ⬊⣽ࡘ

ఏᏊ᝟ሗࠊࡣ⣽⬊✀ࡸᇵ㣴᪉ἲࠋࡿ࡞␗࡚ࡗࡼ࡟⥅௦ᇵ㣴࡚࠸࠾࡟㑇ఏᏊ」〇ࡢ⤯ᑐⓗᏳᐃ

ᛶࡍ♧ࢆ⣽⬊ࡿ࠶࡛ࢻ࣮ࢨࣁࠊ࡚ࡗࡀࡓࡋࠋ࠸↓ࡣ㑇ఏⓗ୙Ᏻᐃᛶ᭱ࢆᑠ㝈ࡵࡓࡿࡍ࡟ᇵ㣴

ᮇ㛫ཬࡧ⥅௦ᅇᩘࢆไ㝈ࠊࡋᇵ㣴᮲௳ࡢ᪉ἲࡸኚ᭦ࡢᙳ㡪࡟ᑐࢡࢫࣜࡿࡍホ౯ࡁ࡭࠺⾜ࢆ

 ࠋࡿ࠶࡛

㑇ఏⓗᏳᐃᛶヨ㦂ἲࠊ࡚ࡋ࡜G ࢖ࣞ࢔ࠊFISHࠊ᰾ᆺゎᯒࢻࣥࣂ CGHࠊSNP ḟୡࠊ࢖ࣞ࢔

௦ࡿࡼ࡟࡝࡞࣮ࢧ࢚ࣥࢡ࣮ࢩゎᯒࡀᣲࠋࡿࢀࡽࡆG ࠊ୍ࡣ᰾ᆺゎᯒࢻࣥࣂ ⣽⬊ࡢᰁⰍయᩘࡢ

ኚ໬ࠊ㌿ᗙࡢࡑࡸ௚ࡢ෌ᵓᡂࡢࡇࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡵ࠿☜ࢆᡭἲࠊ୍ࡾࡼ࡟ ᐃࡢ⥅௦ᩘཪࡣ

ศ⿣ᩘࠊ࡟࡜ࡈ᰾ᆺࡀ஧ಸయ࡛ಖࠊࡣࡢࡍ♧ࢆ࡜ࡇࡿ࠸࡚ࢀࡓ኱࡞࠿ࡲ㑇ఏⓗᏳᐃᛶࡢᣦᶆ

࢖ࣞ࢔ࠋࡿ࠶࡛⏝᭷࡚ࡋ࡜ CGH ࠺࠸࡜ࡿࡁฟ᳨࡛ࢆኚ໬ᩘ࣮ࣆࢥࡢ㑇ఏᏊ㡿ᇦ࠸⊂ࡾࡼࡣ

Ⅼ࡛฼Ⅼࢆ᭷ࠋࡿࡍFISH 㑇ఏᏊኚ໬㸦ኚࠊࡣ࡚࠸ࡘ࡟᝟ሗࡿࡼ࡟࣮ࢧ࢚ࣥࢡ࣮ࢩḟୡ௦ࡸ

ㄢࢆධᡭྍ⬟ᛶࡢ࣮ࣝࣟࢺࣥࢥ࡞㐺ษ࡜ฟឤᗘ᳨ࡿࡍᑐ࡟㢖ᗘ㸧ࣝࣜ࢔ࡢࡑ࡜ࣉ࢖ࢱࡢ␗

㢟᳨࡚ࡋ࡜ウࠊࡘࡘࡋ㐀⭘⒆ᛶࡢ࡜㛵㐃ᛶ࡚࠸ࡘ࡟⛉Ꮫⓗ᳨ドࢆ㐍ࠊࡵヨ㦂ἲ࡚ࡋ࡜฼⏝ࡍ

ࢡ࣮ࢩḟୡ௦ࠊࡤࡽ࡞ࡿࢀࡉ♧ࡀጇᙜᛶࡢ⬟ᛶࠊ࠾࡞ࠋࡿ࠶࡛ࡁ࡭ࡍホ౯ࢆጇᙜᛶࡢ࡜ࡇࡿ

ࡀⅬࡿࡅḞ࡟ᐃ㔞ᛶࡾ࠿࠿ࡀ᪥ᩘࠊࡣ⡆᫆ᰁⰍయ᳨ᰝ㸦digital karyotyping㸧ࡿࡼ࡟࣮ࢧ࢚ࣥ

ၥ㢟ࡿࢀࡉ࡜ G  ࠋ࠸࡞ࢀࡋࡶ࠿ࡿࡁ࡛ࡀ࡜ࡇࡿࡍ௦᭰ࢆ᰾ᆺゎᯒࢻࣥࣂ

ᴫࡢࡽࢀࡇࠊ࡚ࡋヨ㦂ࡣ〇ရ⣽⬊ࡢ≉ᛶゎᯒ࡚ࡋ࡜᭷⏝࡛ࠊࡀࡿ࠶⌧᫬Ⅼ࡛ࡣฟⲴᇶ‽࡜

 ࠋࡿ࠶࡛ࡢࡶࡿࢀࡉⓗ࡛ᐇ᪋┠࠺࠸࡜ࡿᚓࢆཧ⪃᝟ሗࡿࡍ㛵࡟➼ᛶ≉ࡢ⬊⣽ࡶࡾࡼ࠺࠸
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ฟ඾㸸Kanemura et al. Tumorigenicity studies of induced pluripotent stem cell (iPSC)-derived retinal 

pigment epithelium (RPE) for the treatment of age-related macular degeneration.  

PLoS ONE. 2014;9:e85336. 

 

࠙᪉ἲࠚ�

1. ⣽⬊ᇵ㣴 

� ⓶⭵⥺⥔ⱆ⣽⬊ࢫࣝ࢖࢘ࣟࢺࣞ࡟pMXs-POU5F1ࠊ-Sox2ࠊ-c-Mycࠊ-Klf4ࢆᑟධ࡚ࡋస〇ࡉ

ࢆReproFF2ᇵᆅࡴྵࢆ⣽⬊ୖ࡛5 ng/mL bFGF࣮ࢲ࣮࢕ࣇSNLࠊࡣiPS⣽⬊ᰴ201B7ࢺࣄࡓࢀ

ࠋࡓࢀࡉ❧ᶞࡽ࠿⬊⭵⥺⥔ⱆ⣽⓶ࡓࡋ᥇ྲྀࡽ࠿೺ᖖேࡣ⣽⬊ᰴ836B1ࠋࡿࡍᣢᇵ㣴⥔࡚࠸⏝

⣽⬊ᰴ59ࠊK11ࠊ K21ࠊ101 ࠊRNT9ཪࡣRNT10ྠࠊࡣពࢆᚓࡢ6ྡࡓගཷᐜయ≉␗ⓗ㑇ఏᏊ

ኚ␗ࢆక࠺⥙⭷Ⰽ⣲ኚᛶ⑕ᝈ⪅ࡢ⓶⭵⥺⥔ⱆ⣽⬊࡟⏤᮶ࠋࡿࡍ⓶⭵⥺⥔ⱆ⣽⬊ࠊࡽ࠿

POU5F1ࠊSOX2ࠊKLF4ࠊMYCLࠊLIN28AཬࡧGLIS1㸦iPS⣽⬊ᰴ59-GࠊK21-G101ࠊ-GࠊRNT9ࠊ

RNT10㸧ཪࡣPOU5F1ࠊSOX2ࠊKLF4ࠊMYCLࠊLIN28Aཬࡧp53shRNA㸦iPS⣽⬊ᰴ101-EVࠊ

K11-EVࠊK21-EV㸧ࡀᤄධࡓࢀࡉENBAࠊࡾࡼ࡟࣮ࢱࢡ࣐࣮࣋ࣝࢯࣆ࢚iPS⣽⬊ࢆᶞ❧ࠋࡓࡋ

 primateࡴྵࢆng/mL bFGF 5ࠊ࡛ୖ⬊⣽࣮ࢲ࣮࢕ࣇᕫ⥺⥔ⱆ⣽⬊⏤᮶⮬ࠊࡣ⬊iPS⣽ࡢࡽࢀࡇ

ESᇵᆅ࡚࠸⏝ࢆ⥔ᣢᇵ㣴ࠋࡿࡍiPS⣽⬊⏤᮶⥙⭷Ⰽ⣲ୖ⓶㸦RPE㸧⣽⬊࣮ࣟࢡ 㸦ࣥ59-G3 RPEࠊ

K21-G18 RPE101ࠊ-G25 RPEࠊRNT9 RPEࠊRNT10 RPE101ࠊ-EV RPEࠊK11-EV9 RPEཪࡣK21-

EV15 RPE㸧ࠊࡣRPE⥔ᣢᇵᆅ㹙B-272ࠊࢺ࣓ࣥࣜࣉࢧ mM L-0.5 ࠊ࣑ࣥࢱࣝࢢ nM SB431542

ཬ10ࡧ ng/mL bFGFࡴྵࢆDulbecco’s Modified Eagle’s Medium: Ham's F12 Medium㸦7: 3㸧㹛࡛

⥔ᣢᇵ㣴ึࢺࣄࠋࡿࡍ௦ᇵ㣴RPEࠊࡣL-ࠊ࣑ࣥࢱࣝࢢGA-1000ཬࡧbFGFࡴྵࢆRetinal Pigment 

Epithelial Cell Basal Medium࡛⥔ᣢᇵ㣴ࠋࡿࡍᾋ㐟ᇵ㣴ࢺࣄࡓࡋiPS⣽⬊⏤᮶RPE⣽⬊ࠊࡣ⓶

ୗᢞ୚ཪ࡟ୖࣝࢤࣥࢤ࣮ࣛࢥࡣᤥ࡛ࣥࢤ࣮ࣛࢥ࡚࠸ᯫᶫࡓࡏࡉRPE⣽⬊ࢺ࣮ࢩస〇࠸⏝࡟

RPE⥔ᣢᇵᆅ࡛ࠊHam's F10ᇵᆅ࡛4㐌㛫࡜ඣ⾑Ύ㸦FBS㸧⫾ࢩ࢘10%ࠊࡣࢺ࣮ࢩ⬊RPE⣽ࠋࡿ

3㐌㛫⥔ᣢᇵ㣴ࡓࡋᚋࢮ࣮ࢼࢤࣛࢥࠊ࡟I࡛ࡽ࠿ࣝࢤࣥࢤ࣮ࣛࢥ๤㞳ࠋࡿࡏࡉRPE⣽⬊ࢺ࣮ࢩ

ࡾࡼ࡟ࣥࣙࢩࢡࢭ࢖ࢲࣟࢡ࢖࣐࣮ࢨ࣮ࣞࡣୗᢞ୚ཪ⓶ࡋΰྜࢆࣝࢤࣜࢺ࣐࡜⬊ᠱ⃮⣽ࠊࡣ

᩿∦໬ࠋࡿ࠸⏝࡟᳜⛣⭷⥙ࡢ≀ືࡋ 

 

2. ື≀ᐇ㦂 

 ᳜⛣ୗ⓶ࢫ࣐࢘ 2.1

� ᵝ࡞ࠎᢞ୚㔞ࡢHeLa⣽⬊200ࠊࢆ �L࡜ࣝࢤࣜࢺ࣐ࡢΰྜཪ200ࡣ �LࡢPBS㸦࡞ࣝࢤࣜࢺ࣐

-㸦C.B-17/Icrࢫ࣐࢘SCIDࠊ㸦BALB/cAJCl-nu/nu㸧ࢫ࣐࢘ࢻ࣮ࢾ㞤ᛶࡢ7ࠥ8㐌㱋ࠊࡋᠱ⃮࡟㸧ࡋ

scid/scidJcl㸧ࠊNOD-SCIDࢫ࣐࢘㸦NOD/ShiJic-scidJcl㸧ཪࡣNOGࢫ࣐࢘㸦NOD/ShiJic-scidࠊ 

㸫����㸫



�
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�

IL-2RȖKO Jic㸧ࡢ⓶ୗ⤌⧊26ࠊ࡟Gὀᑕ㔪ࢆ௜1ࡓࡅ mL࡚࠸⏝ࢆࢪࣥࣜࢩὀᑕࡣ≀ືࠋࡿࡍ

36㐌㛫ࣔࠋࡿࡍ࣮ࢱࢽᐇ㦂ࢆࢫ࣐࢘࡟ࡾࢃ⤊ࡢᏳᴦṚࢆ⒆⭘ࠊࡏࡉ᥇ྲྀ࣒ࣝ࣍ࣛࣃ4%ࠊࡋ

ᢞ࡞ࠎᵝࠋࡿࡍHEᰁⰍࡵࡓࡢほᐹ࡞⑓⌮Ꮫⓗࠊࡣ∦ษࣥ࢕ࣇࣛࣃࠋࡿࡍᅛᐃ࡛ࢻࣄࢹࣝ࢔

୚㔞ࢺࣄࡢiPS⣽⬊201B7ཪ1ࡣ x 106ಶࢺࣄࡢiPS⣽⬊⏤᮶RPE⣽⬊200ࠊࢆ �Lࣝࢤࣜࢺ࣐ࡢ

26Gࠊ࡟ࢫ࣐࢘㞤ᛶNOGࡢ7ࠥ8㐌㱋ࠊࡋᠱ⃮࡟㸧ࡋ࡞ࣝࢤࣜࢺ࣐PBS㸦ࡢ�L 200ࡣΰྜཪ࡜

ὀᑕ㔪ࢆ௜1ࡓࡅ mL࡚࠸⏝ࢆࢪࣥࣜࢩ⓶ୗᢞ୚6ࠥ15ࣨࠊࡋ᭶ほᐹࠋࡿࡍᐇ㦂࣐࡟ࡾࢃ⤊ࡢ

 ࠋࡿࡍᅛᐃ࡛ࢻࣄࢹࣝ࢔࣒ࣝ࣍ࣛࣃ4%ࠊࡋ᥇ྲྀ࡛ࢺࢵࢭࣥࣆࢆ∦᳜⛣ࠊࡏࡉᏳᴦṚࢆࢫ࢘

 

 ୗᢞ୚⭷⥙ࢺࢵࣛ 2.2

� 3㐌㱋㞤ᛶࢺࢵࣛࢻ࣮ࢾ㸦F344/NJcl-rnu/rnu㸧100࣑ࣥࢱࢣࠊࢆ mg/kg10ࣥࢪࣛࢩ࢟࡜ mg/kg

ሷࣥࣜࣇࣞࢽ࢙ࣇ0.5%ࠊࢻ࣑࢝ࣆࣟࢺᩓ▖⸆㸦0.5%ࠋࡿࡍ㯞㓉ࡾࡼ࡟ෆᢞ୚⭍⭡ࡢΰᾮࡢ࡜

㓟ሷ㸧ࡢ║ྑࡾࡼ࡟▖Ꮝࢆᣑ኱27ࠋࡿࡍGὀᑕ㔪ྑ࡚࠸⏝ࢆ║㝮ࡢᙉ⭷ࢆᑠࡃࡉษ㛤ࠋࡿࡍ

mmᅄ᪉ 1ࡓࡋᾐ࡟DMEM/F12ᇵᆅࡢ�L 2ࡣiPS⣽⬊ཪࢺࣄࠊ⬊HeLa⣽ࡢᗘ⃰࡞ࠎᵝࠊᚋࡢࡑ

ᙉࠊ࡚࠸⏝ࢆࢪࣥࣜࢩࣥࢺ࣑ࣝࣁࡓ࠸௜ࡢ33Gὀᑕ㔪ࠊࢆࢺ࣮ࢩ⬊iPS⣽⬊⏤᮶RPE⣽ࢺࣄࡢ

⭷ษ㛤㒊ࡽ࠿⥙⭷ୗ࡟ࢫ࣮࣌ࢫὀᑕࠋࡿࡍ⣽⬊ཪࡣRPE⣽⬊ࠊࡣࢺ࣮ࢩእ⛉⏝㢧ᚤ㙾ୗ࡛ᣑ

኱ࡓࡋ▖Ꮝࢆ㏻ࡢࢪࣥࣜࢩࣥࢺ࣑ࣝࣁ࡚ࡋ఩⨨ࢆ☜ㄆࠊࡽࡀ࡞ࡋ⥙⭷ୗࡢẟ⣽⾑⟶㞟⥙࡟

⥙ࠊࡁほᐹ࡛࡟ᐜ࡚᫆࠸࠾࡟ࢺࢵࣛࢻ࣮ࢾࡢࣀࣅࣝ࢔ࠊࡣ⥙ẟ⣽⾑⟶㞟ࡢୗ⭷⥙ࠋࡿࡍ᳜⛣

⭷ୗࡢࢫ࣮࣌ࢫ┠༳࡚ࡋ࡜౑8ࠥ82ࡣࢺࢵࣛࢻ࣮ࢾࡓࡋ᳜⛣ࠋ࠺㐌㛫ࣔࠋࡿࡍ࣮ࢱࢽᐇ㦂ࡢ

ᅛᐃ࡛ࢻࣄࢹࣝ࢔࣒ࣝ࣍ࣛࣃ4%ࠊࡋ᥇ྲྀࢆ⌫║඲ࡓࡋ᳜⛣ࠊࡏࡉᏳᴦṚࡣࢺࢵࣛ࡟ࡾࢃ⤊

 ࠋࡿࡍ

 

3. RT-PCRཬࡧᐃ㔞RT-PCR 

� ⥲RNAࡾࡼ࡟ࢺࢵ࢟ࡣᢳฟࠊࡋΰᅾ࣒ࣀࢤࡿࡍDNA࣒ࣛ࢝ࣥࣆࢫࡣฎ⌮ࡾࡼ࡟㝖ཤࠋࡿࡍ

PrimeScript RT Master Mix࡜PrimeSTAR MAX DNA Polymerase50ࠊ࡚࠸⏝ࢆ ngࡢ⥲RNAࡽ࠿

cDNAࢆస〇ࠋࡿࡍᐃ㔞PCRࡣSYBR Greenࠊ࠸⾜࡚࠸⏝ࢆ㑇ఏᏊⓎ⌧㔞ࡣGAPDH࡛⿵ṇࡍ

 RNaseࠊࡣⓎ⌧㔞ࡢᶆⓗ㑇ఏᏊࠋ࠺⾜࡚࠸⏝ࢆQuantiTect Probe RT-PCR Kitࡣᐃ㔞RT-PCRࠋࡿ

P㌿෗⏘≀ࡾࡼ࡟⿵ṇࠋࡿࡍᐃ㔞RT-PCRࠋ࠺⾜ࣝࢡ࢖ࢧ45ࠊࡣᮏᐇ㦂࡛⏝ࣉ࡜ࣈ࣮ࣟࣉࡿ࠸

 ࠋࡿࡍグ㍕࡟㓄ิ㸦ཧ⪃᝟ሗ㸯㸧ࡢ࣮࣐࢖ࣛࣉ࡜ࣈ࣮ࣟࣉ.⾲ࠊࡣ㓄ิࡢ࣮࣐࢖ࣛ

 

4. Alu PCR 

� ࠊ࡟㸧ࣝࢡ࢖ࢧPCR཯ᛂ㸦28ࠋࡿ࠸⏝࡟ࣥ࢖ࢨࢹࡢ࣮࣐࢖ࣛࣉࢆAlu㓄ิ࡞⣽⬊≉␗ⓗࢺࣄ

Alu5࣮࣐࢖ࣛࣉ�-AAGTCGCGGCCGCTTGCAGTGAGCCGAGAT-350ࠊ� ng DNA࣮ࣞࣉࣥࢸ

NIH3T3 DNAࢫ࣐࢘HeLa⣽⬊ DNA㸸ࢺࣄࠋࡿ࠸⏝ࢆPrimeSTAR Max DNA Polymeraseࡧཬࢺ

㸫�����㸫
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⏘PCRࠋࡿ࠸⏝࡟ࡵࡓࡿࡍỴᐃࢆฟឤᗘ᳨ࡢAlu PCRࠊࢆࢺ࣮ࣞࣉࣥࢸDNAࡢ๭ྜ࡞ࠎᵝࡀ

 ࠋࡴ㎸ࡾྲྀ࡚ࡋ໬ࣝࢱࢪࢹࡣീ⏬ࡢࡑࠊࡋ㟁ẼὋື࡛ศ㞳ࡓ࠸⏝ࢆࣝࢤࢫ࣮ࣟ࢞࢔%1ࡣ≀

 

5. ච␿⤌⧊໬Ꮫ 

� ࡣ⧊⤌ࡓࡋ᳜⛣ ࠊࡣ∦ษ⧊⤌ࡓࡋໟᇙࣥ࢕ࣇࣛࣃࠋࡿࡍᅛᐃ࡛ࢻࣄࢹࣝ࢔࣒ࣝ࣍ࣛࣃ4%

HE ᰁⰍࡢࡑࠋࡿࡍᚋࣥ࢕ࣇࣛࣃࠊษ∦ࣥ࢕ࣇࣛࣃ⬺ࡣ໬࡛ࣥࣞࢩ࢟ࠊࡵࡓࡢฎ⌮ࠊ100%ࠊࡋ

5ࠎྛ࡛࣮ࣝࣀࢱ࢚70%ࠊ80%ࠊ95% ศ㛫ࡘࡎ㐃⥆࡚ࡋฎ⌮ࠋ࠺⾜ࢆษ∦ࡣ 10 mM ࢚ࣥࢡ㓟

㸦pH 6㸧࡛ ��Û&50ࠊ ศ㛫ฎ⌮0.4%ࠊࡋTriton-X100/PBS ࡛ᐊ 30ࠊ ศ㛫ฎ⌮ࣛࣃ⬺ࠋࡿࡍ

ࢺࣄᢠࠊࡣ∦໬ษࣥ࢕ࣇ Lamin-A ᢠయࠊᢠ BEST1 ᢠయཬࡧᢠ Ki-67 ᢠయ࡛ᰁⰍࠋࡿࡍ᰾ࠊࡣ

Hoechst 33258 ཪࡣ DAPI ࡛ᰁⰍࠋࡿࡍᾋ㐟≧ែࢺࣄࡢ iPS ⣽⬊⏤᮶ RPE ⣽⬊࣍ࣛࣃ4%ࠊࡣ

ᢠࠊࡋᅛᐃ࡛ࢻࣄࢹࣝ࢔࣒ࣝ POU5F1㸦OCT3/4㸧ᢠయཪࡣᢠ BEST1 ᢠయ࡛ᰁⰍࠋࡿࡍᢠయ

Alexa Fluor 488 goat anti-mouseࠊࡣ ཪࡣ Alexa Flour 488 goat anti-rabbit ࠋࡿࡍど໬ྍ࡚࠸⏝ࢆ

⺯ග㢧ᚤ⏬ീࠊࡣ⺯ග㢧ᚤ㙾ࡾྲྀࡾࡼ࡟㎸ࠋࡴ 
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ฟ඾㸸Kuroda et al. Highly sensitive in vitro methods for detection of residual undifferentiated cells 

in retinal pigment epithelial cells derived from human iPS cells.  

PLoS ONE. 2012;7(5):e37342 

 

࠙᪉ἲࠚ�

1.� Total RNA ᢳฟ 

⣽⬊㸦iPSࡿ࡞࡜ࣝࣉࣥࢧࠊ࡚ࡗᚑ࡟࣮ࣝࢥࢺࣟࣉࡿ࠸࡚ࢀࡉῧ௜࡟ࢺࢵ࢟ ⣽⬊ࢆศ໬ࡉ

⥲ࡽ࠿㸧࡝࡞⬊⣽ࡓࡏ RNA DNaseࠊࡋᢳฟࢆ ฎ⌮ࠋ࠺⾜ࢆ 

 

2.� ᐃ㔞 RT-PCR  

2.1� PCR mixture ࢆ QuantiTect Probe RT-PCR Kit  ࠋࡿࡍㄪ〇࡟࠺ࡼࡢ௨ୗ࡚࠸⏝ࢆ

a)� PCR mixture㸦LIN28㸧 

b)� PCR mixture㸦GAPDH㸧 

TaqMan® GAPDH Control Reagents (human)ࢆ౑⏝ 

 

2.2� Total RNA ⁐ᾮࢆ௨ୗ࡟࠺ࡼࡢㄪ〇ࠋࡿࡍ 

a)� LIN28  ᐃ⏝ 

࣭�᳨㔞⥺⏝ࡢࢺ࣮ࣞࣉࣥࢸࡢㄪ〇 

ᮍศ໬ iPS ⣽⬊⏤᮶ RNA ⃰ᗘࢆ 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003, 0.001, 0 ng/�L ࡞࡜

 Final conc. Assay/well (�L) 

QuantiTect RT Mix 1 × 0.25 

2 × QuantiTect Probe RT-PCR Master Mix 1 × 12.5 

100 �M Forward Primer 0.4 �M 0.1 

100 �M Reverse Primer 0.4 �M 0.1 

20 �M Probe 0.1 �M 0.125 

RNAase free water - 6.93 

  Total 20 

 Final conc. Assay/well (�L) 

QuantiTect RT Mix 1 × 0.25 

2 × QuantiTect Probe RT-PCR Master Mix 1 × 12.5 

10 �M Forward Primer 0.2 �M 0.5 

10 �M Reverse Primer 0.2 �M 0.5 

5 �M Probe 0.1 �M 0.5 

RNAase free water - 5.75 

  Total 20 

㸫�����㸫
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�࡟࠺ࡼࡿ RNase free water ࡛ᕼ㔘ࢆࡢࡶࡓࡋㄪ〇ࠋࡿࡍ 

RNA ࣝࣉࣥࢧ�࣭  ㄪ〇ࡢ

ࣝࣉࣥࢧ RNA ࡀᗘ⃰ࡢ 10 ng/�L  ࠋࡿࡍㄪ〇࡟࠺ࡼࡿ࡞࡟

� �  

b)� GAPDH ᐃ⏝ 

࣭�᳨㔞⥺⏝ࡢࢺ࣮ࣞࣉࣥࢸࡢㄪ〇 

ᮍศ໬ iPS ⣽⬊⏤᮶ RNA ⃰ᗘࢆ 10, 3, 1, 0.3, 0.01, 0 ng/�L ࡟࠺ࡼࡿ࡞࡜ RNase 

free water ࡛ᕼ㔘ࢆࡢࡶࡓࡋㄪ〇ࠋࡿࡍ 

ࣝࣉࣥࢧ�࣭ RNA  ㄪ〇ࡢ

ࣝࣉࣥࢧ RNA ࡀᗘ⃰ࡢ 1 ng/�L ࡟࠺ࡼࡿ࡞࡟ RNase free water ࡛ᕼ㔘ࢆࡢࡶࡓࡋ

ㄪ〇ࠋࡿࡍ 

 

2.3� PCR ⏝ 96 ࡟ࢺ࣮ࣞࣉ࢙ࣝ࢘ PCR mixture ࢆ 20 �L/ࡘࡎ࢙ࣝ࢘ῧຍࠋࡿࡍ 

ࢆᾮ⁐ࢺ࣮ࣞࣉࣥࢸ�2.4 5 �L/ࡘࡎ࢙ࣝ࢘ῧຍࡿࡍ㸦ࡃࡼΰྜࡿࡍ㸧ࠋ 

࣒࢖ࢱࣝ࢔2.5�ࣜ PCR ⿦⨨ࠋࡿࡍࢺࢵࢭ࡟ 

ᐃ㔞 RT-PCR ᮲௳ 

Stage  ᗘ ᫬㛫 

Stage 1 50.0Υ 30 ศ 

Stage 2 95.0Υ 15 ศ 

Stage 3 
94.0Υ 15 ⛊ 

60.0Υ 1 ศ 

Stage 3 ࢆ 45 ࡣ㸬㸦GAPDHࡍ㏉ࡾ⧞ࣝࢡ࢖ࢧ 40  㸧ࣝࢡ࢖ࢧ

  

㸫�����㸫
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ࣝࣉࣥࢧ㓄⨨ᅗ         㸦ࢺ࣮ࣞࣉ AࠊBࠊC  㸧ࡿࡍ࡜

GAPDH LIN28  

� 1 2 3 4 5 6 7 8 9 10 11 12 

A 201B7 201B7 201B7 201B7* 201B7* 201B7*       

B A A A A A A       

C B B B B B B       

D C C C C C C       

E S10 S3 S1 S3 S1 S0.3       

F S0.3 S0.1 DW�  S0.1 S0.03 S0.01       

G    S0.003� S0.001 DW �  �      

H    �  �   �  �      

*ᮍศ໬ࢆ࣮࣮࣐࢝ ᐃࡿࡍ 201B7 ࡣ 1 ng/�L ࡛ㄪ〇ࡿࡍ㸦㝧ᛶᑐ↷㸧ࠋ 

 

LIN28 probeࠊprimer 㓄ิ 

Gene Probe Primer set 㸦5´ Ѝ 3´) 

LIN28 

Probe sequences㸦5´ FAM/3´ TAMRA㸧 CGCATGGGGTTCGGCTTCCTGTCC 

Forward primer sequences CACGGTGCGGGCATCTG 

Reverse primer sequences CCTTCCATGTGCAGCTTACTC 

Primer ࡣ 100 �MࠊProbe ࡣ 20 �M  ࠋࡿࡍㄪ〇࡟

 

ὀពⅬ�࡞ᚤ㔞ࡃࡈ LIN28 Ctࠊ࡚ࡋ࡜‽ᇶุ᩿ࡢሙྜࡓࡋฟ᳨ࢆ ࡀ್ 35 ᮍࡣሙྜࡓ࠼㉸ࢆ

᳨ฟࠋࡿࡍ࡜㸦Ct ್>35   㸧ࡵࡓࡿ࡞ࡃࡁ኱ࡀ࢟ࢶࣛࣂࡣ࡛

㸫�����㸫
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ฟ඾㸸 Kuroda et al. Highly sensitive droplet digital PCR method for detection of residual 

undifferentiated cells in cardiomyocytes derived from human pluripotent stem cells.  

Rege Ther. 2015;2:17-23. 

 

࠙᪉ἲࠚ�

1.� Total RNA ᢳฟ 

⣽⬊㸦iPSࡿ࡞࡜ࣝࣉࣥࢧࠊ࡚ࡗᚑ࡟࣮ࣝࢥࢺࣟࣉࡿ࠸࡚ࢀࡉῧ௜࡟ࢺࢵ࢟ ⣽⬊ࢆศ໬

⥲ࡽ࠿㸧࡝࡞⬊⣽ࡓࡏࡉ RNA DNaseࠊࡋᢳฟࢆ ฎ⌮ࠋ࠺⾜ࢆ 

 

2.� Droplet digital PCR  

2.1� PCR mixture ࢆ One-Step RT-ddPCR Kit for Probes  ࠋࡿࡍㄪ〇࡟࠺ࡼࡢ௨ୗ࡚࠸⏝ࢆ

PCR mixture  

 

2.2� Total RNA ⁐ᾮࢆ௨ୗ࡟࠺ࡼࡢㄪ〇ࠋࡿࡍ 

LIN28  ᐃ⏝ 

࣭�᳨㔞⥺⏝ࡢࢺ࣮ࣞࣉࣥࢸࡢㄪ〇 

ᮍศ໬ iPS ⣽⬊⏤᮶ RNA ⃰ᗘࢆ 0.1, 0.03, 0.01, 0.003, 0.001, 0 ng/�L ࠺ࡼࡿ࡞࡜

�࡟ RNase free water ࡛ᕼ㔘ࢆࡢࡶࡓࡋㄪ〇ࠋࡿࡍ 

RNA ࣝࣉࣥࢧ�࣭  ㄪ〇ࡢ

ࣝࣉࣥࢧ RNA ࡀᗘ⃰ࡢ 10 ng/�L  ࠋࡿࡍㄪ〇࡟࠺ࡼࡿ࡞࡟

 

2.3� PCR tube ࡟ PCR mixture ࢆ 15 �L/ࡘࡎ࢙ࣝ࢘ῧຍࠋࡿࡍ 

2.4� RNA ⁐ᾮࢆ 5 �L/ࡘࡎ࢙ࣝ࢘ῧຍࠋࡿࡍ㸦ࡃࡼΰྜࡿࡍ㸧 

2.5� Droplet Generator  ࠋ࠺⾜ࢆస〇ࢺࢵࣞࣉࢵࣟࢻࠊ࡚࠸⏝ࢆ

2.6�సᡂࢺࢵࣞࣉࢵࣟࢻࡓࡋᾮࢆ 96  ࠋࡍ⛣࡟ࢺ࣮ࣞࣉ࢙ࣝ࢘

2.7� RT-PCR ཯ᛂ 

 ௳᮲࣮ࣛࢡ࢖ࢧ࣐࣮ࣝࢧ

 Final conc. Assay/well (�L) 

2 × One-Step RT-ddPCR Supermix  1 × 10 

25 mM Manganese 1 × 0.8 

50 �M Forward Primer 0.75 �M 0.3 

50 �M Reverse Primer 0.75 �M 0.3 

50 �M Probe 0.25 �M 0.1 

RNAase free water - 3.5 

  Total 15 

㸫�����㸫
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Stage  ᗘ ᫬㛫 

Stage 1 60.0Υ 30 ศ 

Stage 2 95.0Υ 5 ศ 

Stage 3 
94.0Υ 30 ⛊ 

64.0Υ 1 ศ 

Stage 3 ࢆ 40  ࠋࡍ㏉ࡾ⧞ࣝࢡ࢖ࢧ

Stage 4 98Υ 10 ศ 

 

2.8� PCR ཯ᛂᾮࢆ QX100 Droplet Reader  ࠋࡿࡍゎᯒ࡚࠸⏝ࢆ

 

LIN28 probeࠊ primer 㓄ิ 

Gene Sequence㸦5´ Ѝ 3´㸧 

LIN28 

Probe sequences㸦5´ FAM/3´ BHQ1㸧 CGCATGGGGTTCGGCTTCCTGTCC 

Forward primer sequences CACGGTGCGGGCATCTG 

Reverse primer sequences CCTTCCATGTGCAGCTTACTC 

Primer ཬࡧ Probe �M 50ࠊࡣ  ࠋࡿࡍㄪ〇࡟

 

ὀពⅬ�

࣭�  ࠋᚲせࡀ᮲௳᳨ウࠊ࡛ࡢࡿ࡞␗ࡀᗘ ࢢ࣮ࣥࣜࢽ࢔㐺⮳࡚ࡗࡼ࡟࣮࣐࢖ࣛࣉ

࣭� 㜈್ࡢタᐃࡾࡼ࡟⤖ᯝࡀ኱ࡃࡁኚ໬࡟࡜ࡇࡿࡍὀពࡀᚲせࠋ  
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�

���
�

㸺ཧ⪃᝟ሗ �㸼ᇵ㣴ୖΎࡓ࠸⏝ࢆ㠀◚ቯ࡛ࡢ LQ�YLWUR 㐀⭘⒆ᛶヨ㦂�

ฟ඾㸸Tateno et al. A medium hyperglycosylated podocalyxin enables noninvasive and quantitative 

detection of tumorigenic human pluripotent stem cells.  

Sci Rep. 2014;4:4069.  

 

࠙ ᐃ࡟ᚲせ࣭ࢺࢵ࢟࡞ᶵჾࠚ�

 ࢺࢵ࢟ࢢࣥࣜࢱࢽࣔ⬊ES/iPS⣽ࢺࣄ࣭

࣭㐲ᚰᶵ㸦1,700 x g࡛㐲ᚰ࡞⬟ྍࡀ㐲ᚰᶵ㸧 

࣭ヨ㦂⟶࣮ࢧ࣑࢟ 

 㸧࠸ࡋࡲዲࡤࢀ࠶㸦࣮ࢧ࣑࢟ࢺ࣮ࣞࣉ࣭

 㸧࠸ࡋࡲዲࡤࢀ࠶Ὑίᶵ㸦ࢺ࣮ࣞࣉ࢙ࣝ࢘96࣭

 ๪Ἴ㛗 600 nm ~ 650 nm㸧ࠊ㸦྾ගᗘ ᐃ㸸୺Ἴ㛗 450 nm࣮ࢲ࣮ࣜࢺ࣮ࣞࣉ࢙ࣝ࢘96࣭

 

࠙ὀពࠚ�

㸺 ᐃ࡟㛵࡜ࡇࡿࡍ㸼 

࣭ᇵᆅ஺᥮ࡓࡋ⩣᪥࡟ᇵ㣴ୖΎࡢࡑࠊࡋࢢࣥࣜࣉࣥࢧࢆᚋ࡟⣽⬊ࢆ๤ࢺࣄ࡚ࡋࡀከ⬟ᛶᖿ

⣽⬊ᩘࢆ ᐃࠋࡿࡍ౛ࡤ࠼ᇵᆅࡀ 5 mLࠊ⣽⬊ᩘࡀ 5 × 106 cells ࣜࣉࣥࢧࠊሙྜࡓࡗ࠶࡛

ࢆᩘ⬊ᮍศ໬⣽ࡢᇵ㣴ୖΎࡓࡋࢢࣥ 1 × 106 cells/mL  ࠋࡿࡍ࡜

࣭ᮏ᪉ἲ࡛ࠊࡣᮍศ໬⥔ᣢᇵ㣴᮲௳ୗࡢᇵ㣴ୖΎࡢ ᐃ್࡟ᇶ࡙ࡃᶆ‽᭤⥺ࢆసᡂࡑࠊࡋ

 ࠋࡿࡍฟ⟭ࢆᩘ⬊ᮍศ໬⣽ࡢヨᩱ୰ࡿ࡞࡜㇟ᐃᑐ ࡚ࡋ࡟‽ᇶࡢࡘ୍ࢆࢀ

࣭⣽⬊ᰴཪࡣᇵᆅࡢ✀㢮ࡢ࡝࡞ᇵ㣴᮲௳ࣝࢼࢢࢩࠊࡾࡼ࡟ᙉᗘ࡜⣽⬊ᩘ㸦cells/mL㸧ࡢ㛵

ಀࡿ࡞␗ࡀሙྜࠋࡿ࠶ࡀᶆ‽᭤⥺ࡣ⣽⬊ᰴẖཬࡧᮍศ໬⥔ᣢᇵ㣴᮲௳ẖ࡟సᡂࠋࡿࡍ 

 

㸺ࡢࢺࢵ࢟౑⏝㸼 

࣭౑⏝๓ࡣ 20Υ㹼25Υ࡟ಖ⟶ࠋ࡜ࡇࡿࡍ 

ࣝ࢜ࢱ࣮ࣃ࣮࡚࣌ࡋ࡟ࡉ㏫ࢆࢺ࣮ࣞࣉࠊࡣᚋࡓ࠼⤊ࢆὙί࡚ࡗ౑ࢆ࡝࡞Ὑίᶵࢺ࣮ࣞࣉ࣭

 ࠋࡃ㝖ࡾྲྀࢆὙίᾮ࡞వศࡿ࠸࡚ࡗṧ࡟࢙࡚ࣝ࢘ࡅࡘࡁ྇ࡃ㍍࡟࡝࡞

 ࠋࡿࡍ⟶ಖ࡚ࡋᡠ࡟෭ⶶ࡟࠿ࡸ㏿౑⏝ᚋࠊࡣ⸆ᵓᡂヨࢺࢵ࢟ࡢ௨እ࣮ࣝࢩࢺ࣮ࣞࣉ࣭

 

㸺ヨᩱ㸦ᇵ㣴ୖΎ㸧ࡢㄪ〇ἲ㸼 

࣭ ᐃᑐ㇟ヨᩱཬࡧᶆ‽᭤⥺సᡂ⏝ヨᩱࠊࡣᇵᆅ஺᥮ᚋ 18 ᫬㛫㹼24 ᫬㛫ᇵ㣴ୖࡓࡋΎࢆ

 ࠋࡿࡍࢢࣥࣜࣉࣥࢧ

㸨඲ᇵᆅ஺᥮ࢆᇶᮏࡢࡑࠊࡋ࡜ᚋࡢᇵ㣴᫬㛫ࡶ࡟ᙳ㡪ࡅࡔࡿࡁ࡛ࠊࡵࡓࡿࢀࡉᇵᆅ஺᥮

ᚋࡢ࡛ࡲࢢࣥࣜࣉࣥࢧ᫬㛫ࠋࡿࡍ୍⤫ࢆ 

ࢆᇵ㣴ୖΎࡓࡋࢢࣥࣜࣉࣥࢧ࣭ 1,700 × g 㸦3,000 rpm㸧10ࠊ minࠊᐊ ࡛㐲ᚰࠋ࡜ࡇࡿࡍᅇ

཰ࡿࢀࡉ㐲ᚰୖΎࠕࢆヨᩱࠖࠋࡿࡍ࡜ 
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 ࠋࡿࡍ20Υ௨ୗ࡛෾⤖ಖᏑ-ࠊࡣሙྜ࠸࡞ࡋ౪࡟ᐃ ࡟ࡄࡍ࣭

 

㸺ᶆ‽᭤⥺సᡂ㸼 

࣭⣽⬊ᰴẖཬࡧᮍศ໬⥔ᣢᇵ㣴᮲௳ẖ࡟ᶆ‽᭤⥺ࢆసᡂࠋࡿࡍ 

࣭඲ᇵᆅ஺᥮ࡓࡋ 18 ᫬㛫㹼24 ᫬㛫ᚋࡢᇵ㣴ୖΎࡓࡋࢢࣥࣜࣉࣥࢧࢆᚋࠊ⣽⬊ࢆ๤࡚ࡋࡀ

ᮍศ໬⣽⬊ᩘࢆ ᐃࠊࡋ㸺ヨᩱ㸦ᇵ㣴ୖΎ㸧ࡢㄪ〇ἲ㸼࡟ᚑ࡚ࡗᇵ㣴ୖΎࡽ࠿ヨᩱࢆㄪ

〇ࠋࡿࡍ ᐃ࡟౪20-࡛ࡲࡿࡍΥ௨ୗ࡛෾⤖ಖᏑࡿࡍ㸦ᩘᅇ⛬ᗘࡢ෾⤖⼥ゎྍࡣ⬟㸧ࠋ 

࣭ ᐃᑐ㇟ࡿ࡞࡜ヨᩱࡌྠ࡜᪂࠸ࡋᇵᆅ࡛ᕼ㔘࡚ࡋᶆ‽᭤⥺ࢆసᡂࡣึ᭱ࠋࡿࡍ 30,000 

cells/mL ࡽ࠿ 41 cells/mL ࡛ࡲ 3 ಸ࡙ࡘẁ㝵ᕼ㔘࡚ࡋഴྥࡢࡑࠊࡵ࠿☜ࢆᚋ࡟㐺ษ࡞⣽⬊

ࡽ࠿ᩘ 2 ಸ࡙ࡘẁ㝵ᕼ㔘᳨࡚ࡋ㔞⥺ࢆసᡂ࡜ࡿࡍⰋࠊࡓࡲࠋ࠸ᇵᆅࢢࢡࢵࣂࡣ࡚ࡗࡼ࡟

 ࠋࡿࡍసᡂࡶ࢙ࣝ࢘ࡢࡳࡢᇵᆅࡎᚲࠊࡵࡓࡿ࠶ࡶࡢࡶ࠸㧗ࡀࢻࣥ࢘ࣛ

࣭ ᐃẖ࡟ Strip ヨࡿ࡞࡜㇟ᐃᑐ ࡽ࠿⥺ᶆ‽᭤ࡿࢀࡽᚓ࡛ࡇࡑࠊࡋ࡜⏝⥺ᶆ‽᭤ࢆࡘ୍ࡢ

ᩱࡢᮍศ໬⣽⬊ᩘࢆ⟬ฟ࡜ࡿࡍⰋࠋ࠸ 

᳨࣭యᩘࡀከࠊࡃ ᐃẖ࡟ Strip ᶆ‽᭤ࠊࡣ࡟ሙྜ࠸ࡋ㞴ࡀ࡜ࡇ࠺౑࡟⏝⥺ᶆ‽᭤ࢆࡘ୍ࡢ

㸦2~4ࡿࡁ࡛ࡶ࡜ࡇࡍࡽῶࢆᩘ࢙ࣝ࢘ࡿࡍ⏝౑࡟⥺ ࢀࡽᚓࡀ㛵ಀ⥺┤ࠊࡋࡔࡓࠋ㸧࢙ࣝ࢘

 ࠋ࡜ࡇࡪ㑅ࢆᩘ⬊⣽ࡿ

 

࠙᧯సࠚ�

㸺‽ഛ㸼�

࣭౑⏝ࡿࡍ๓ࠊ࡟rBC2LCN ᅛ┦໬ࠊࢺ࣮ࣞࣉ㝜ᛶࠊ࣮ࣝࣟࢺࣥࢥ㝧ᛶࠊ࣮ࣝࣟࢺࣥࢥᕼ㔘

ᾮࠊὙίᾮ㸦10 ×㸧ࠊⓎⰍ೵Ṇᾮࢆ࣮ࣝࢩࢺ࣮ࣞࣉࠊᐊ ࡿࡍ࡟㸦HRP ᶆ㆑ᢠయ⁐ᾮཬ

ࡧ TMB ⁐ᾮ௨እࡢヨ⸆㸧ࠋ 

࣭Ὑίᾮ㸦10 ×㸧ࢆᐊ ࡢ⵨␃Ỉ࡛ 10 ಸᕼ㔘ࠋࡿࡍὙίᾮ㸦1 ×㸧ࡣ 1-Strip ࡃ࡞ᑡࡾࡓ࠶

ࡶ࡜ 40 mL ᚲせࡿ࡞࡜㸦350 L/࢙ࣝ࢘×Ὑί 12 ᅇ × 8 ࡿࡍ⏝ᐃᩘ㸦౑ ࠋ㸧࢙ࣝ࢘ Strip

ᩘ㸧࡚ࡏࢃ࠶࡟ㄪ〇ࢺ࣮ࣞࣉࠊࡋࡔࡓࠋࡿࡍὙίᶵࢆ౑࠺ሙྜࠊࡣᶵᲔࢢࣥ࢕ࢸࢵࢭࡢ

 ࠋ࡜ࡇࡿࡍㄪ〇࡟┠ከࡋ៖⪄ࢆᾮ㔞ࡿࡍせ࡟

࣭཯ᛂࡢᡂྰࡢࡵࡓࡿࡵ࠿☜ࢆ㝧ᛶࠊࡣ࣮ࣝࣟࢺࣥࢥ౑⏝┤๓࡟ᕼ㔘ᾮ࡛ 40 ಸᕼ㔘ࡿࡍ

㸦ᕼ㔘ᾮ 195 L ࣮ࣝࣟࢺࣥࢥ㝧ᛶ࡟ 5 L ࢘/L 50ࠊ࡚ࡋΰྜ࡛ࢫࢡࢵࢸࣝ࣎ῧຍᚋࢆ

 ࠋ㸧ࡿࡍῧຍ࡟࢙ࣝ࢘ࡿ࠸࡚࠸✵࡛࢙ࣝ

࣭㝜ᛶࠊࡣ࣮ࣝࣟࢺࣥࢥᕼ㔘࡟࢙ࣝ࢘ࡲࡲࡢࡑࡎࡏῧຍࡿࡍ 

࣭HRP ᶆ㆑ᢠయ⁐ᾮࠊࡣ౑⏝┤๓࡟ᕼ㔘ᾮ࡛ 20 ಸᕼ㔘࡚ࡋᚲせ㔞㸦50 L/࢙࢘ × ࢙ࣝ࢘

ࣝᩘ㸧ࢆㄪ〇ࠋ࡜ࡇࡿࡍᚲせ㔞ࡾྲྀࢆฟࡓࡋᚋࡢ HRP ᶆ㆑ᢠయ⁐ᾮ࡟࠿ࡸ㏿ࡣ෭ⶶ࡟

ᡠࠋ࡜ࡇࡍ 

࣭TMB ⁐ᾮࠊࡣⓎⰍ཯ᛂࡢ 20 ศ๓㹼30 ศ๓ࠊ࡟ᚲせ㔞㸦50 L/ᩘ࢙ࣝ࢘ × ࢙ࣝ࢘㸧ࢆ⁛

ᚲせࠋ࡜ࡇࡿࡍ⟶ᐊ ࡛ಖ࡚ࡅ㑊ࢆග࡛ࡲࡿࡍ⏝౑ࠊ࡚ࡅศ࡟ࣈ࣮ࣗࢳ࠸ࡋ᪂ࡓࢀࡉ⳦

㔞ࡾྲྀࢆฟࡓࡋᚋࡢ TMB ⁐ᾮ࡟࠿ࡸ㏿ࡣ෭ⶶ࡟ᡠࠋ࡜ࡇࡍ 
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㸺 ᐃᡭ㡰㸼 

(1)� rBC2LCN ᅛ┦໬ࡀࢺ࣮ࣞࣉᐊ ࢆ࡜ࡇࡓࡗ࡞࡟☜ㄆࡓࡋᚋࡾྲྀࢆࢺ࣮ࣞࣉࡽ࠿⿄ࠊฟ

࠸࡞ࡋ⏝౑࡟ᐃ ࠊࡋ Strip ෭ⶶ࡚ࡌ㛢ࢆࢡࢵࣕࢳࠊࡋᡠ࡟⿄࡚ࡋእࡽ࠿ᯟࢺ࣮ࣞࣉࢆ

 ࠋࡿࡍ⟶ಖ࡟

(2)� ࡚ࡌ㛢ࢆ࣮ࢲࣝ࣍ࡢᯟࢺ࣮ࣞࣉ Strip 㸱ᅇὙ࡛࢙ࣝ࢘/L 350ࠊὙίᾮ㸦× 1㸧ࠊࡋᅛᐃࢆ

ίࡢࡑࠋࡿࡍᚋࢆࢺ࣮ࣞࣉࠊ㏫࡟࡝࡞ࣝ࢜ࢱ࣮ࣃ࣮࡚࣌ࡋ࡟ࡉ㍍࢙࡚ࣝ࢘ࡅࡘࡁ྇ࡃ

 ࠋࡃ㝖ࡾྲྀࢆὙίᾮࡿ࠸࡚ࡗṧ࡟

(3)� ᶆ‽᭤⥺⏝ヨᩱࠊ ᐃᑐ㇟ヨᩱࠊᚲせࡤࡽ࡞㝜ᛶ࣮ࣝࣟࢺࣥࢥཬࡧ㝧ᛶ࣮ࣝࣟࢺࣥࢥ

࣮ࢩࢺ࣮ࣞࣉࠊᚋࡓࡋᢾ᧠ࡃ㍍࡛࡝࡞࣮ࢧ࣑࢟ࢺ࣮ࣞࣉࠊࡋῧຍ࢙ࣝ࢘/L 50ࠎྛࠊࢆ

 ࠋࡿࡏࡉᐊ ࡛㸯᫬㛫㟼⨨཯ᛂ࡚ࡗ㈞ࢆࣝ

(4)� ࣉࠊᚋࡢࡑࠋࡿࡍ㸱ᅇὙί࡛࢙ࣝ࢘/L 350ࠊὙίᾮ㸦× 1㸧ࠊࡋࡀࡣࢆ࣮ࣝࢩࢺ࣮ࣞࣉ

Ὑίᾮࡿ࠸࡚ࡗṧ࡟࢙࡚ࣝ࢘ࡅࡘࡁ྇ࡃ㍍࡟࡝࡞ࣝ࢜ࢱ࣮ࣃ࣮࡚࣌ࡋ࡟ࡉ㏫ࢆࢺ࣮ࣞ

 ࠋࡃ㝖ࡾྲྀࢆ

(5)� 20 ಸᕼ㔘ࡓࡋ HRP ᶆ㆑ᢠయ⁐ᾮ50ࠊࢆ L/࢙ࣝ࢘ῧຍ࡛࡝࡞࣮ࢧ࣑࢟ࢺ࣮ࣞࣉࡋ㍍ࡃ

᧠ᢾࡓࡋᚋ࡚ࡗ㈞ࢆ࣮ࣝࢩࢺ࣮ࣞࣉࠊᐊ ࡛㸯᫬㛫㟼⨨཯ᛂࠋࡿࡏࡉ 

(6)� ࡛࢙ࣝ࢘/L 350ࠊὙίᾮ㸦1 ×㸧ࠊࡋࡀ๤ࢆ࣮ࣝࢩࢺ࣮ࣞࣉ 6 ᅇὙίࡢࡑࠋࡿࡍᚋࣉࠊ

Ὑίᾮࡿ࠸࡚ࡗṧ࡟࢙࡚ࣝ࢘ࡅࡘࡁ྇ࡃ㍍࡟࡝࡞ࣝ࢜ࢱ࣮ࣃ࣮࡚࣌ࡋ࡟ࡉ㏫ࢆࢺ࣮ࣞ

 ࠋࡃ㝖ࡾྲྀࢆ

(7)� TMB ⁐ᾮ50ࠊࢆ L/࢙ࣝ࢘ῧຍ࡛࡝࡞࣮ࢧ࣑࢟ࢺ࣮ࣞࣉࠊࡋ㍍ࡃ᧠ᢾࡓࡋᚋࠊᐊ ࡛

30 ศ㛫㟼⨨཯ᛂࡿࡏࡉ㸦࡚ࡋ࣮ࣂ࢝ࡽ࠿ୖ࡛࡝࡞ࣝ࢖࣑࣍ࣝ࢔ගࢆ㑊ࡿࡅ㸧 

(8)� ⓎⰍ೵Ṇᾮ50ࠊࢆ L/࢙ࣝ࢘ῧຍࠊࡋ㍍ࡃ᧠ᢾ࡚ࡋ཯ᛂࢆ೵Ṇ࣮ࢲ࣮ࣜࢺ࣮ࣞࣉࠊࡏࡉ

࡛྾ගᗘ㹙୺Ἴ㛗 450 nmࠊ๪Ἴ㛗 620 nm㹼650 nm㹛ࢆ ᐃࠋࡿࡍἻࡿ࠸࡚ࡌ⏕ࡀ࡝࡞

ሙྜࡢࣉࢵࢳࠊࡣඛ࡛࡝࡞ᾘࡽ࠿࡚ࡋ ᐃࠋࡿࡍ 

(9)� ᶆ‽᭤⥺࡟ᇶ࡙ࠊ࡚࠸ ᐃᑐ㇟ࡿ࡞࡜ヨᩱ୰ࡢᮍศ໬⣽⬊ᩘࢆ⟬ฟࠋࡿࡍ 

㸨㝧ᛶࢆ࣮ࣝࣟࢺࣥࢥ౑⏝ࡓࡗ࡞࡟ሙྜࡢࡑࠊࡣ྾ගᗘࡀ 0.5 ௨ୖ࡛ࠊ࡜ࡇࡿ࠶㝜ᛶࢥ

ࡀ྾ගᗘࡢࡑࡣሙྜࡓࡋ⏝౑ࢆ࣮ࣝࣟࢺࣥ 0.15 ᮍ‶࡛ࢆ࡜ࡇࡿ࠶☜ㄆࠋ࡜ࡇࡿࡍ 

 

᧯సᡭ㡰㸦ࢺ࣮ࣕࢳ࣮ࣟࣇ㸧 

rBC2LCN ᅛ┦໬ࢺ࣮ࣞࣉ 

ЎὙί㸱ᅇ 

ᶆ‽᭤⥺⏝ヨᩱࠊ ᐃᑐ㇟ヨᩱࠊሙྜࡾࡼ࡟㝜ᛶཬࡧ㝧ᛶࢆ࣮ࣝࣟࢺࣥࢥ 50 L/࢙࢘

ࣝῧຍ 

Ў᧠ᢾࠊᐊ ࠊ㸯᫬㛫཯ᛂ㸦㟼⨨㸧 

ЎὙί㸱ᅇ 

HRP ᶆ㆑ᢠయ⁐ᾮ㸦20 ಸᕼ㔘㸧ࢆ 50 L/࢙ࣝ࢘ῧຍ 
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Ў᧠ᢾࠊᐊ ࠊ㸯᫬㛫཯ᛂ㸦㟼⨨㸧 

ЎὙί㸴ᅇ 

TMB ⁐ᾮࢆ 50 L/࢙ࣝ࢘ῧຍ 

Ў᧠ᢾࠊᐊ 30ࠊ ศ㛫཯ᛂ㸦㟼⨨ࠊ㐽ග㸧 

ⓎⰍ೵Ṇᾮࢆ 50 L/࢙ࣝ࢘ῧຍ 

Ў᧠ᢾ 

྾ගᗘ ᐃ㸦୺Ἴ㛗 450 nmࠊ๪Ἴ㛗 600㹼650 nm㸧 

� �
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ἲ�

ฟ඾㸸Tano et al. A novel in vitro method for detecting undifferentiated human pluripotent stem cells 

as impurities in cell therapy products using a highly efficient culture system 

PLoS ONE. 2014;9:e110496. 

 

࠙᪉ἲࠚ�

ࢺࣄ .1 iPS ⣽⬊ࡽ࠿㛫ⴥ⣔ᖿ⣽⬊ࡢ࡬ศ໬㏵୰࡛ṧᏑࡿࡍᮍศ໬ iPS ⣽⬊᳨ࡢฟ 

1.1 laminin-521㸦LN521㸧ࡢࢺ࣮ࣞࣉࢢࣥ࢕ࢸ࣮ࢥస〇 

� PBS ࡛ 20 ȝg/mL ࡟ᕼ㔘ࡓࡋ LN521 37Υࠊࡋῧຍ㸦1 mL / 10 cm2㸧࡟ࢺ࣮ࣞࣉ⏝ᇵ㣴ࢆ

࡛㸰᫬㛫௨ୖࡢࡑࠋࡿࡍࢺ࣮࣋ࣗ࢟ࣥ࢖ᚋ LN521 PBSࠊࡋᅇ཰ࢆ ࡛ὙίࠋࡿࡍEssential 8

ᇵᆅ୍࡛ᗘὙࡓࡗᚋࠊEssential 8 ᇵᆅࢆῧຍ㸦2 mL / 10 cm2㸧ࠊࡋ⣽⬊ࢆ᧛✀࡛ࡲࡿࡍ

37Υ࡛ࠋࡿࡍࢺ࣮࣋ࣗ࢟ࣥ࢖ 

 

1.2 㝧ᛶᑐ↷⣽⬊ࡢㄪ〇 

� ศ໬⣽⬊ࢺࣄ࡚ࡋ࡜㦵㧊⏤᮶㛫ⴥ⣔ᖿ⣽⬊㸦hMSC㸧ࢆ⏝ពࠊࡋEssential 8 ᇵᆅ୰࡟ศᩓ

ࡢඖࡓࡋ⏝౑࡟ศ໬ㄏᑟࠊ࡟୰ࡢࡇࠋࡿࡏࡉ iPS ⣽⬊ᰴࡢࣝࢭࣝࢢࣥࢩࠊࢆ≧ែ࡚ࡋ࡟

Essential 8 ᇵᆅ୰࡟ศᩓࡓࡏࡉᚋࠋࡿࡍࢡ࢖ࣃࢫࠊ㸦౛ࠊࡤ࠼iPS ⣽⬊ࡢΰᅾ⋡ࡀ ࠊ0.1ࠊ1

ࡢ105ಶ × 1ࠊሙྜࡢ0.01% MSC ୰࡟ 10 × 1 ࠊ102 × 1 ࠊ103 × 1 ಶࡢ๭ྜ࡛ iPS ⣽⬊ࢀࡑࢆ

ࡓࡲࠋࡿࡏࡉࢡ࢖ࣃࢫࢀࡒ iPS ⣽⬊ࡢΰᅾ⋡ࡀ ࡢ105ಶ × 6ࠊሙྜࡢ0.001% hMSC ୰࡟㸴ಶ

๭ྜ࡛ࡢ iPS ⣽⬊ࠋࡿࡏࡉࢡ࢖ࣃࢫࢆ㸧ศ໬⣽⬊ࢺࣄ࡜ iPS ⣽⬊ࡃࡼࢆΰࡓࡐᚋ1.1ࠊ ࡛‽ഛ

ࡓࡋ LN521 㸦hMSCࠋࡿࡍ37Υ 5%CO2࡛ᇵ㣴ࠊࡋῧຍ࡟ࢺ࣮ࣞࣉࢢࣥ࢕ࢸ࣮ࢥ ࡀ ࡢ105 × 1

ሙྜࡣ 35 mm ࣗࢩ࢕ࢹ㸦ཪࡣ ࡣሙྜࡢ105 × 6ࠊ㸧ࢺ࣮ࣞࣉ࢙ࣝ࢘ 6 100 mm ࢆࣗࢩ࢕ࢹ౑

ࡲࡿࢀࡉᙧᡂࡀ࣮ࢽࣟࢥࡿࡁど࡛┠ࠋࡿࡍẖ᪥ᇵᆅ஺᥮ࡾࡼ㸰᪥ᚋࡽ࠿࡚ࡵጞࢆ㸧ᇵ㣴ࠋ⏝

 ࠋࡿࡍᅇ཰ࢆᇵᆅ࡛ࢺࢵ࣌ࣆࡣཪࣉࢵࢳࠊࡎࡏ⏝౑ࢆࢺ࣮ࣞࣆࢫ࢔ࠊࡣ㛫ࡢ࡛

 

 ㄪ〇ࡢࣝࣉࣥࢧࢺࢫࢸ 1.3

� ࢺࣄ iPS ⣽⬊ࡽ࠿ศ໬ㄏᑟࡓࡋ⣽⬊ࢆ Accutase ࡛๤ࠊࡋࡀEssential 8 ᇵᆅ୰࡟ศᩓࡏࡉ

1.1ࠋࡿ ࡛‽ഛࡓࡋ LN521 ᇵࠋࡿࡍ37Υ 5%CO2࡛ᇵ㣴ࠊࡋῧຍ࡟ࢺ࣮ࣞࣉࢢࣥ࢕ࢸ࣮ࢥ

ᆅ஺᥮ࡢ᪉ἲࡣ 1.2  ࠋᵝྠ࡜

 

1.4 ṧᏑᮍศ໬ iPS ⣽⬊᳨ࡢฟ 

� ᇵ㣴㛤ጞࡑࡼ࠾ࡽ࠿ 1 㐌㛫௨ෆ࡟ṧᏑ iPS ⣽⬊ࡀቑṪࢆ࣮ࢽࣟࢥࠊࡋᙧᡂࢥࡢࡇࠋࡿࡍ

ᮍศ໬ࡀ࣮ࢽࣟࢥࡓࢀࡉᙧᡂࠋࡿࡍ ィࢆᩘࠊࡋㄆ☜ࢆ↓᭷ࡢ࣮ࢽࣟ iPS ⣽⬊࡟⏤᮶ࡿࡍ

TRA-1-60ࠊ࡚ࡋ࡜ㄆ☜ࡢ࡜ࡇ  ࠋࡿࡍᢠయ࡛ච␿ᰁⰍࡿࡍᑐ࡟࣮࣮࣐࢝ᮍศ໬ࡢ࡝࡞

� ṧᏑࡢ᭷↓ࠊࡣ࡟ࡿࡍุ᩿ࢆ㝧ᛶᑐ↷࡛ṧᏑ iPS ⣽⬊᳨ࡢฟឤᗘࢆ☜ㄆࡃ࠾࡚ࡋᚲせࡀ
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ࡑࡼ࠾࠾ࠊ࡛࡜ࡇࡿࡍẚ㍑࡜ᩘ࣮ࢽࣟࢥࡿࢀࡉ㝧ᛶᑐ↷᳨࡛ฟࠊࡣᮏ᪉ἲ࡛ࠊࡓࡲࠋࡿ࠶

 ࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡶ✚ぢࢆ⋠ṧᏑࡢ
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㸺ཧ⪃᝟ሗ �㸼ΰᅾࡿࡍᙧ㉁㌿᥮⣽⬊᳨ࡢฟἲࡢ࡚ࡋ࡜ LQ�YLYR 㐀⭘⒆ᛶヨ㦂�

ฟ඾㸸Kusakawa et al. Characterization of in vivo tumorigenicity tests using severe immunodeficient 

NOD/Shi-scid IL2RȖnull mice for detection of tumorigenic cellular impurities in human cell-

processed therapeutic products.  

Regenerative Therapy. 2015;1:30-37. 
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1. NOG  㐀⭘⒆ᛶヨ㦂ࡓ࠸⏝ࢆࢫ࣐࢘

1.1 ⣽⬊ᇵ㣴 

� ⛣᳜⣽⬊ࠊ࡚ࡋ࡜ᙧ㉁㌿᥮⣽⬊࡛ࡿ࠶ HeLa ⣽⬊ࠊࢆṇᖖ⣽⬊࡛ࢺࣄࡿ࠶㦵㧊⏤᮶㛫ⴥ⣔

ᖿ⣽⬊㸦hMSC㸧ࠋࡿ࠸⏝ࢆᇵᆅࠊࡣHeLa ⣽⬊ࡢᇵ㣴࡛ࡣ 10%FBS ྵ᭷ Eagle’s minimum 

essential medium㸦MEM㸧ᇵᆅࠊ࠸⏝ࢆhMSC ࡣᇵ㣴࡛ࡢ Mesenchymal Stem Cell Growth Medium 

㸦MSCGM㸧ᇵᆅࠋࡿ࠸⏝ࢆ 

 

1.2 ⣽⬊⛣᳜⒗⭘࡜ᙧᡂࡢほᐹ 

ࡢ✚㠃ࡢࢥࢫࣛࣇ 1.2.1 80㸣ࢆ⣽⬊ࡀそ࠸ᑾࡓࡋࡃ≧ែ࡟㐩ྛࡓࡋ⣽⬊ࢆ ࣥࢩࣉࣜࢺ0.25%

-EDTA ⁐ᾮ࡛๤ࠊࡋࡀ௨ୗ⃰ࡢᗘࡢ⣽⬊ᠱ⃮ᾮࢆㄪ〇106× 1 (1ࠋࡿࡍ ಶࡢ hMSC ࡟ 10 ಶ

㸦0.001%㸧102 × 1ࠊಶ㸦0.01%㸧103 × 1ࠊಶ㸦0.1%㸧104 × 1ࠊಶ㸦1%㸧ಶࡢ HeLa ⣽⬊ࢆΰධ

107 × 1 (2ࠋࡿࡍ ಶࡢ hMSC ࡟ 10 ಶ㸦0.0001%㸧102 × 1ࠊಶ㸦0.001%㸧104 × 1ࠊ ಶ㸦0.1%㸧ಶ

ࡢ HeLa ⣽⬊ࢆΰධࡢ⏝᳜⛣ࠋࡿࡍ⣽⬊ᠱ⃮ᾮ100ࠊࡣ �L ୰ୖ࡟グࡢ㔞ࡢ⣽⬊࠺ࡼࡴྵࢆ

10%FBSࠊ࡟ ྵ᭷ MEM ᇵᆅࢆࣝࢤࣜࢺ࣐࡜ 1:1 ๓┤ࡢ᳜⛣ࠊࡋㄪ〇࡟ᇵᆅ୰ࡴ๭ྜ࡛ྵࡢ

 ࠋࡃ࠾࡚࠸⨨࡟ịୖ࡛ࡲ

 

1.2.2  6~8 㐌㱋ࡢ㞝ᛶ NOG 25Gࠊ࡟㒊⓶ୗ⫼ࡢ㸦NOD/Shi-scid ,/�5ȖKO Jic㸧ࢫ࣐࢘ 㔪௜ࡁ

ࡢ 1 mL ࡚࠸⏝ࢆࢪࣥࣜࢩ 100 �L  ࠋࡿ࠸⏝ࢆ㸴༉௨ୖࡾࡓ࠶⩌㸯ࠋࡿࡍ᳜⛣

 

1.2.3 ẖ㐌ࠊどデཬࡧゐデ⒗⭘࡚ࡗࡼ࡟ᙧᡂࡢ᭷↓ࢆ☜ㄆࡿࡍ㸦16 㐌㛫㸧ࡢ⒗⭘ࠋᙧᡂࡀ☜ㄆ

㛗ᚄ㸦mm㸧ࠊࡣ⒗య✚㸦mm3㸧⭘ࠋࡿࡍ ィࢆࡉ㛗ࡢᚄ▷࡜㛗ᚄ࠸⏝ࢆࢫࢠࣀࠊࡽࡓࢀࡉ

×▷ᚄ 2㸦mm㸧2×1/2 ࡢయ㔜ࡀィ⟬㸧ࡾࡼ✚య࡚ࡋ࡜㸯ࢆ⒗㔜㔞㸦ẚ㔜⭘ࠋࡿࡵィ⟬ᘧ࡛ồࡢ

ࡣሙྜཪࡓࡋ㐩࡟ࡉࡁ኱ࡿ࠼㉸ࢆ10% 16 㐌ࢆ⤒㐣ࡓࡋሙྜࠊ඲࡚ࢆ≀ືࡢᏳᴦṚࡏࡉ๗᳨

ࢆ⧊⤌⒗⭘ࡓࡋ༢㞳࡟ࡵࡓࡢ⑓⌮Ꮫⓗホ౯ࠊࡋ 10%୰ᛶ⦆⾪࣐ࣥࣜࣝ࣍⁐ᾮ࡟ಖᏑࠋࡿࡍ 

 

1.2.4 ྛ⣽⬊⃰ᗘ⩌⒗⭘ࠊ࡚࠸ࡘ࡟ᙧᡂ㢖ᗘ㸦⭘⒗ᙧᡂࡀ☜ㄆ࡛ࡓࡁ༉ᩘ㸭⛣᳜༉ᩘ㸧ࢆồ

Spearman-Karberࠊࡵ ἲ࡟ᇶ࡙50%ࠊ࡚࠸⭘⒆ᙧᡂ⣽⬊⃰ᗘ㸦TPD50㸧ࢆ⟬ฟࠋࡿࡍ 
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1.3 ṇᖖ⣽⬊୰ࡢ㐀⭘⒆ᛶ⣽⬊ΰᅾࡢ᭷↓ࡢホ౯ 

� 㝧ᛶᑐ↷⣽⬊ࡢ⤖ᯝࠊࡽ࠿㸯༉⒗⭘ࡿࡅ࠾࡟ࢫ࣐࢘ࡢᙧᡂࡀ㉳࠸࡞ࡽࡇ☜⋡㸦ഇ㝜ᛶ⋡㸧

x㸦㸻1 - ⭘⒗ᙧᡂ㢖ᗘ㸧ࡀᚓࠋࡿࢀࡽn ༉࡚ࡋ᳜⛣࡟ࢫ࣐࢘ࡢ඲⒗⭘ࡃᙧᡂࡀほᐹ࠸࡞ࢀࡉ

☜⋡ y n = log y / log xࠋࡿࢀࡉ⾲࡜y = xnࠊࡣ ᛂ࡟⋠ഇ㝜ᛶࡿࡁチᐜ࡛ࠊࢀ࠿ᑟࡀᘧ࠺࠸࡜

10ࠊࡤ࠼౛ࠋࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍฟ⟭ࢆᩘ≀ື࡞ᚲせ࡟ヨ㦂ࡓࡌ ಶࡢ HeLa ⣽⬊ࢆΰධࡉ

ࡓࡏ hMSC 1 × 107ಶ㸦HeLa ⣽⬊ΰᅾ⋡ 0.0001%㸧ࡓࡋ᳜⛣ࢆ᫬⒗⭘ࡢᙧᡂ⋡ࡀ ࠺࠸࡜17%

⤖ᯝࡀᚓࡓ࠸࡚ࢀࡽሙྜࠊHeLa ⣽⬊┦ᙜࡢ㐀⭘⒆ᛶ⣽⬊ࡀ 1/106 ࢆ⬊⣽ࡿࡍ๭ྜ࡛ΰᅾࡢ

㸦ഇ㝜ᛶ⋡㸧x⋠☜࠸࡞ࢀࡉᙧᡂࡀ⒗⭘࡚࠸࠾࡟ࢫ࣐࢘ࡢ㸯༉ࡓࡋ᳜⛣ ࡣ 0.83 1%ࠋࡿࡍ࡜

HeLaࠊ࡜ࡿࡍ࡜ࡿࡁチᐜ࡛ࢆ࡜ࡇ࠺ࡲࡋ࡚ࡋᐃุࡢഇ㝜ᛶ࡛⋠☜ࡢ ⣽⬊┦ᙜࡢ㐀⭘⒆ᛶ⣽

ࡀ⬊ 1/106 25ࠊࡣ࡟ࡍ♧ࢆ࡜ࡇ࠸࡞࠸࡚ࡋ๭ྜ࡛ΰᅾࡢ ༉㸦= log 0.01 / log 0.83㸧ࢀࡑ≀ືࡢ

࡟ࢀࡒ 1 × 107ಶࠊࡋ᳜⛣ࢆ㸯༉⒗⭘ࡶᙧᡂࡀ࡜ࡇ࠸࡞ࡀ☜ㄆ࡛ࠋ࠸ࡼࡤࢀࡁ 
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㸺ཧ⪃᝟ሗ �㸼ΰᅾࡿࡍᙧ㉁㌿᥮⣽⬊᳨ࡢฟἲࣝࢱࢪࢹࡢ࡚ࡋ࡜㌾ᐮኳ࣮ࢽࣟࢥᙧᡂヨ㦂�

ฟ඾㸸Kusakawa et al. Ultra-sensitive detection of tumorigenic cellular impurities in human cell-

processed therapeutic products by digital analysis of soft agar colony formation.  

Sci Rep. 2015;5:17892 
 

࠙᪉ἲࠚ�

1. ⣽⬊ᇵ㣴ཬࡧヨ⸆㢮 

� ᙧ㉁㌿᥮⣽⬊࡚ࡋ࡜ HeLa ⣽⬊ࠊࢆṇᖖ⣽⬊ࢺࣄ࡚ࡋ࡜㦵㧊⏤᮶㛫ⴥ⣔ᖿ⣽⬊㸦hMSC㸧

ࡢ㏻ᖖࠋࡿ࠸⏝ࢆ HeLa ⣽⬊ࡢ⥔ᣢᇵ㣴ࡣ࡟ 10% FBS ྵ᭷ MEM ᇵᆅࠊࢆhMSC ᣢᇵ㣴⥔ࡢ

ࡣ࡟ Mesenchymal Stem Cell Growth Medium㸦MSCGM㸧ᇵᆅࠋࡿ࠸⏝ࢆ㌾ᐮኳᇵ㣴⏝ᇵᆅ࡜

DMEMࠊ࡚ࡋ ⢊ᮎᇵᆅ㸦࣮ࣜࣇࢻࢵ࣮ࣞࣝࣀ࢙ࣇ㸧࡚࠸⏝ࢆㄪ〇ࡓࡋ 10% FBS ྵ᭷ 1 × 

DMEM ᇵᆅཬࡧ 20% FBS ྵ᭷ 2 × DMEM ᇵᆅࠊప⼥Ⅼࢫ࣮ࣟ࢞࢔ SeaPlaque Ỉ࡛ㄪ⳦⁛࡜

〇ࡓࡋ  MitoTracker Redࠊ࡚ࡋ࡜⸆⣽⬊ᰁⰍ⏝⺯ගヨ⏕ࠋࡿࡍ⏝౑ࢆᾮ⁐ࢫ࣮ࣟ࢞࢔1.2%

CMXRos ཬࡧ Hoechst 33342 96ࠋࡿ࠸⏝ࢆ ࢡࢵࢳࢫࣛࣉࠊࡣ⣲ᮦࡢᗏ㠃ࠊࡣࢺ࣮ࣞࣉ࢙ࣝ࢘

ീ⏬ࡀࡢࡶࡢ㯮ࡀഃ㠃࢙ࣝ࢘࡟ࡽࡉࠊࡃࡋࡲᮃࡀࡢࡶ࠸࡞࠸࡚ࢀࡉ࡞ࡀ⌮⣽⬊ᇵ㣴ฎࡘ࠿

ゎᯒ࡟㐺ࣥࢩࣉࣜࢺ0.25%ࠊࢺ࣮ࣞࣉ࢟ࢧࣛࢸࠋࡿ࠸࡚ࡋ-EDTA ⁐ᾮ4%ࠊ PFA ⁐ᾮࠊPBSࠊ

Buffer QG㸦ᐮኳᇵᆅ⁐ゎ⏝࣮࢓ࣇࢵࣂ㸧ࢆ࣒ࢸࢫࢩࢢࣥࢪ࣮࣓࢖ࢶࢸࣥࢥ࢖ࣁࠊ౑⏝ࠋࡿࡍ 

 

2. ヨ㦂᪉ἲ 

2.1 ㌾ᐮኳ࣮ࢽࣟࢥᙧᡂヨ㦂 

� ୗᅗ࡞࠺ࡼࡍ♧࡟ᇵᆅ⤌ᡂ࡛⣽⬊ࡢ㸱ḟඖᇵ㣴ࠋ࠺⾜ࢆ 

 
 

ᇵᆅᒙ 100 �L 
㸦10% FBS ྵ᭷ 1 × DMEM ᇵᆅ㸧 

⣽⬊/㌾ᐮኳᒙ 75 �L 
㸦10% FBS ྵ᭷ 1 × DMEM ᇵᆅࢫ࣮ࣟ࢞࢔0.4%ࠊ

ྵ㸧 
ᗏ㒊ᐮኳᇵᆅᒙ 50 �L 

㸦10% FBS ྵ᭷ 1 × DMEM ᇵᆅࢫ࣮ࣟ࢞࢔0.6%ࠊ

ྵ㸧 
ᅗ㸬㌾ᐮኳᇵ㣴㸦96 ࢺ࣮ࣞࣉ࢙ࣝ࢘ 1  㠃ᅗ㸧᩿ࡢ࢙ࣝ࢘

 

� ‽ഛ10%ࠊ࡚ࡋ࡜ FBS ྵ᭷ 1 × DMEM ᇵᆅ࡜ 20% FBS ྵ᭷ 2×DMEM ᇵᆅࢀࡒࢀࡑࢆ

37Υࢫ࣮ࣟ࢞࢔1.2%ࠋࡃ࠾࡚ࡵ ࡟⁐ᾮࡣ㟁Ꮚ࡛ࣞࣥࢪ⁐ゎ37ࠊࡋΥ࡟ಖࠋࡃ࠾࡚ࡗ 

� ᗏ㒊ᐮኳᇵᆅᒙࡢㄪ〇㸸20% FBS ྵ᭷ 2 × DMEM ᇵᆅ࡜ ࢆᾮ⁐ࢫ࣮ࣟ࢞࢔1.2% 1:1 ๭ࡢ

ྜ࡛ΰ96ࠊࡐ ࡟࢙ࣝ࢘ྛࡢࢺ࣮ࣞࣉ࢙ࣝ࢘ 50 �l ࡟෭ⶶᗜ㸦㸲Υ㸧ࢆࢺ࣮ࣞࣉࠊࡋศὀࡘࡎ

࡚ࡋ⛣ 30 ศ㛫ᅛ໬ࠋࡿࡏࡉ 
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� ⣽⬊/㌾ᐮኳᒙࡢㄪ〇㸸⣽⬊ࣥࢩࣉࣜࢺ0.25%ࠊࡣ-EDTA ⁐ᾮ࡛๤10%ࠊࡋࡀ FBS ྵ᭷ 1 × 

DMEM ᇵᆅ࡚࠸⏝ࢆᵝ⃰࡞ࠎᗘ࡟ㄪ〇ࡃ࠾࡚ࡋ㸦౛1ࠊࡤ࠼ ࡾ㎶࢙ࣝ࢘ 1 x 104 ಶࡢ⣽⬊ࢆ

᧛✀ࡿࡍሙྜ105 × 4ࠊ ಶ/mL FBS 10%ࠋЍ1 x 104ಶ/25 �L㸧ࡃ࠾࡚ࡋㄪ〇ࢆᗘ࡛ᠱ⃮ᾮ⃰ࡢ

ྵ᭷ 1 × DMEM ᇵᆅ࡛ㄪ〇ࡓࡋ⣽⬊ᠱ⃮ᾮ20%ࠊFBS ྵ᭷ 2 × DMEM ᇵᆅ࣮ࣟ࢞࢔1.2%ࠊ

ࢆᾮ⁐ࢫ 1:1:1 ࡟ᗏ㒊ᐮኳᇵᆅᒙୖࡓࡋᅛ໬ࡢࢺ࣮ࣞࣉ࢙ࣝ࢘ 96ࠊࡐ๭ྜ࡛ΰࡢ 75 �L ࡎ

㸦15ࡍ⛣࡟෭ⶶᗜ㸦㸲Υ㸧ࢆࢺ࣮ࣞࣉࠊࡋศὀࡘ ศ㛫㸧ࠋ 

� ᇵᆅᒙ㸸10% FBS ྵ᭷ 1 × DMEM ᇵᆅ 100 �L ᇵᆅ஺᥮ࠋࡿࡍῧຍ࡟⣽⬊/㌾ᐮኳᒙୖࢆ

ࡣ 3~4 ᪥୍࡟ᗘࡢ㢖ᗘ࡛⾜37ࠊ࠸Υ5%ࠊ CO2 ⃰ᗘ⎔ቃ࡛࣮ࢱ࣮࣋ࣗ࢟ࣥ࢖ࡢ 30 ᪥㛫ᇵ㣴

 ࠋࡿࡍ

 

 ീゎᯒ⏬ࡢ࣮ࢽࣟࢥࡓ࠸⏝ࢆ࣒ࢸࢫࢩࢢࣥࢪ࣮࣓࢖ࢶࣥࢸࣥࢥ࢖ࣁ 2.2

� ᰁⰍ㸸��᪥㛫ࡢᇵ㣴ᚋࡽ࠿࢙ࣝ࢘ྛࠊᇵᆅ� �����/ ⣽⬊ᰁⰍ⏕ࠊࡁ㝖ࡾྲྀ࡛ࢺࢵ࣌ࣆࢆ

ヨ⸆ࡴྵࢆ ����)%6ྵ᭷ ��ð�'0(0ᇵᆅ㸦���J�P/�+RHFKVWࠊ����������Q0�0LWR7UDFNHU�
5HG�&0;5RV㸧ࢆ ���J�P/㸹0LWR7UDFNHUࠊᗘ⃰⤊᭱ࡢ������㸦+RHFKVWࡋῧຍࡘࡎ/����
5HG�&0;5RV᭱ࡢ⤊⃰ᗘࠊ���Q0㸧ࠊ��Υ2�⃰&���ࠊᗘ⎔ቃ࡛࣮ࢱ࣮࣋ࣗ࢟ࣥ࢖ࡢ㸯᫬㛫

ᇵ㣴ࠋࡿࡍᅛᐃ㸸⏕⣽⬊ᰁⰍヨ⸆ࡴྵࢆ 10% FBS ྵ᭷ 1 × DMEM ᇵᆅࡾྲྀ࡛ࢺࢵ࣌ࣆࢆ㝖

㸦PBSࡁ ࢆ 100 �L ῧຍࡓࡋᚋࡾྲྀ࡟⥴୍ࠊ㝖ࡃ㸧4%ࠊ PFA ⁐ᾮࢆ 125 �L ࡋῧຍ࡟࢙ࣝ࢘ྛ

㸦PFA ᭱⤊⃰ᗘࡣ㸰%㸧ࠊᐊ ࡛ 30 ศ㛫㟼⨨ࠋࡿࡍ⁐ゎཬࡧỿ㝆ฎ⌮㸸PFA ࡟ PBSࠊࡁ㝖ࢆ

Ὑί㸦100 �Lࡿࡼ ῧຍ10ࠊ ศ㟼⨨ࠊPBS �L 50ࠊᚋࡓࡗ⾜㸰ᅇࢆ㝖ཤ㸧ࡢ ࡢ Buffer QG ྛࢆ

࡜᰾ࡢ࣮ࢽࣟࢥࡓࢀࡉᙧᡂࠊ࡚ࡗࡼ࡟⌮ฎࡢ௨ୖࠋࡿࡍ37Υ࡛㸯᫬㛫ᇵ㣴ࠊࡋῧຍ࡟࢙ࣝ࢘

 ࠋࡿࡍỿ㝆࡟ᗏ㒊࢙ࣝ࢘ࡣ࣮ࢽࣟࢥ࡟ࡽࡉࠊࢀࡉᰁⰍ࡟㉥ࠊ㟷ࢀࡒࢀࡑࡀ࢔ࣜࢻࣥࢥࢺ࣑

� ⏬ീゎᯒࡣࢺ࣮ࣞࣉࠊ࡛ࡲࡁ࡜࠺⾜ࢆ㐽ගࡋ෭ⶶᗜ࡛ಖ⟶ࡃ࠾࡚ࡋ㸦ᇵᆅࡢ⵨Ⓨࢆ㜵ࡓࡄ

PBSࠊࡵ  ࠋ㸧ࡃ࠾࡚ࡋῧຍ࡟࢙ࣝ࢘ྛࢆ

 

2.3 ⏬ീྲྀࡢᚓ 

� 㸲ಸࡢᑐ≀ࣞࣥࢆࢬ౑⏝96ࠊࡋ ࢙ࣝ࢘ྛࢆീ⏬ࡢ㸲ど㔝ࠊࡾ㎶࢙ࣝ࢘㸯ࢺ࣮ࣞࣉ࢙ࣝ࢘

࡛ྲྀᚓࠋࡿࡍ㸱ࣝࢿࣥࣕࢳࡢࡘ㸦㟷ࠊ㉥ࠊ᫂ど㔝㸧࡛ྲྀ࡛ࢀࡒࢀࡑࠊᚓࠋࡿࡍ 

 

2.4 ⏬ീゎᯒ 

� 㸯࢙ࣝ࢘㎶4ࡾど㔝ࡢ⏬ീࡏࢃྜࡂ࡞ࡘࡢฎ⌮ࠊ࠸⾜ࢆ㸯࢙ࣝ࢘඲యࡢ⏬ീࢆ⏕ᡂ࡚ࡋ

ගᙉ⺯ࠊ෇ᗘ┿ࠊࡉࡁ㸦ホ౯ᣦᶆ㸸኱࠸⏝ࢆࢺࣉࣜࢡࢫゎᯒࡓࡋタᐃࡵࡌ࠿ࡽ࠶ࠋࡃ࠾

ᗘ㸧ࠊ㟷ཬࡧ㉥ࡢࢀࡒࢀࡑࡢ⺯ග⏬ീࡽ࠿ㄆ㆑ࡓࢀࡉ㡿ᇦࢆᢳฟࡀࡽࢀࡑࠊࡋ㔜ࡗྜࡾ࡞

☜ࢆ࡝࡞࡜ࡇ࠸࡞ࡣᰁⰍ࡛࡞㠀≉␗ⓗࡢ➼ࣜࣈࢹࡓࡲࠋࡿࡍᐃุ࡜ࡾ᭷࣮ࢽࣟࢥࠊሙྜࡓ

ㄆࠊࡵࡓࡿࡍ᫂ど㔝ീ࡛ࢆ࣮ࢽࣟࢥ┠どࠋࡿࡍ 
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2.5 㝧ᛶᑐ↷⣽⬊᳨ࡿࡅ࠾࡟ฟឤᗘࡢ☜ㄆ㸦107ಶࡢhMSC୰࡟ΰᅾࡿࡍ㸯ಶࡢHeLa⣽⬊ࡢ

᳨ฟࡢሙྜ㸧 

� HeLa⣽⬊ࡢㄪ〇㸸HeLa༢୍⣽⬊100~50ࠊࡣಶ/mlࡢHeLa⣽⬊ᠱ⃮ᾮࢆㄪ〇10ࠊࡋ �Lࡘࡎ

࢙ࣝ࢘ࡿࡍᏑᅾࡀ⬊㢧ᚤ㙾ୗ࡛HeLa⣽⬊༢୍⣽ࠋࡿࡍศὀ࡟࢙ࣝ࢘ྛࡢࢺ࣮ࣞࣉ࢟ࢧࣛࢸ

ෆ࣮ࣂ࣮ࢨࣜࠊࡋㄪ〇ࢆ⣽⬊ᠱ⃮ᾮࡿ࡞ࡽ࠿ㄪ〇㸸hMSC 107ಶࡢhMSCࠋࡃ࠾࡚ࡋㄆ☜ࢆ

ࡢ㸦౛㸸2.5 x 106ಶ/mLࡿࡏࢃྜࡐΰ࡜20%FBSྵ᭷2×DMEMᇵᆅࠊᾮ⁐ࢫ࣮ࣟ࢞࢔1.2%࡛

hMSCᠱ⃮ᾮ4.4 mL㸩1.2%ࢫ࣮ࣟ࢞࢔⁐ᾮ4.4 mL㸩20% FBS ྵ᭷2 × DMEMᇵᆅ4.4 mL㸧ࠋ

ࢳࢳ࣐ࣝࠊࡏࡉΰධࢆ⬊HeLa༢୍⣽ࡓࡋ༢㞳࡛ࢺࢵ࣌ࣆࡾࡼୖࢺ࣮ࣞࣉ࢟ࢧࣛࢸࠊ࡟ࡽࡉ

ศὀ࡟㸧ࡘࡎ࢙ࣝ࢘80࡟ࢺ࣮ࣞࣉ࢙ࣝ࢘96ࡢ㸦㸰ᯛ࢙ࣝ࢘160ࠊ࠸⏝ࢆࢺࢵ࣌ࣆࣝࢿࣥࣕ

ࢃ࡞ࡍࠊࢀࡲྵࡀ⬊HeLa⣽ࡢ0.00625ಶ࡜MSCࡢ62,500ಶ࡟⣽⬊/㌾ᐮኳᒙ୰ࡢ�L 75ࠋࡿࡍ

 ࠋࡿ࡞࡟࡜ࡇࡿࢀࡲྵࡀ⬊HeLa⣽ࡢ㸯ಶ࡟࢙ࣝ࢘୰㸯࢙ࣝ࢘160ࡕ

� ๓㏙ࡢ᪉ἲ࡟ἢࠊ࡚ࡗ㌾ᐮኳᇵ㣴ཬࡧ⏬ീゎᯒࠊࡓࡲࠋ࠺⾜ࢆHeLa⣽⬊ࡀᮍΰධ࡛ࡿ࠶

hMSCࡢ࡛ࡳࡢᇵ㣴ࠊࡾࡼ࡟࡜ࡇ࠺⾜࡚ࡏేࡶ㝜ᛶᑐ↷ࡀ࣮ࢽࣟࢥ࡚ࡋ࡜඲᳨ࡃฟ࡞ࢀࡉ

 ࠋࡿࡍㄆ☜ࢆ࡜ࡇ࠸

 

3. ṇᖖ⣽⬊୰ࡢᝏᛶᙧ㉁㌿᥮⣽⬊ΰᅾࡢ᭷↓ࡢホ౯ 

� 㝧ᛶᑐ↷⣽⬊ࡢ⤖ᯝ࡟ᇶ࡙ࠊ࡚࠸㝧ᛶᑐ↷⣽⬊┦ᙜࡢᝏᛶᙧ㉁㌿᥮⣽⬊ࡢΰᅾࡢ᭷↓ࡢ

ホ౯ࠋ࠺⾜ࢆHeLa ⣽⬊ࢆ㝧ᛶᑐ↷⣽⬊ࡿࡍ࡜ሙྜࠊHeLa ⣽⬊┦ᙜࡢ⣽⬊ࡢΰᅾࡢ᭷↓ุࢆ

ᐃࠋࡿ࡞࡟࡜ࡇࡿࡍ㝧ᛶᑐ↷⣽⬊ࡢ⤖ᯝࠊࡽ࠿ヨᩱࢆศ⏬ࡓࡋ㸯ࡀ࣮ࢽࣟࢥ࡚࠸࠾࡟࢙ࣝ࢘

ᮍ᳨ฟࡿ࡞࡜☜⋡㸦㸻ᩘ࢙ࣝ࢘࠸࡞ࡀ࣮ࢽࣟࢥ㸭ศ⏬ 㸦ᩘࡢᩘ࢙ࣝ࢘࠸࡞ࡀ࣮ࢽࣟࢥ☜⋡ศ

ᕸ㸧㸧ࡀᚓࠋࡿࢀࡽ㸯ᅇࡢヨ⾜㸦」ᩘࡢ࡬࢙ࣝ࢘ヨᩱࡢศ⏬㸧ࡢ඲࡚ࡀ࣮ࢽࣟࢥ࡚࠸࠾࡟ᮍ

᳨ฟࡿ࡞࡜☜⋡ x㸦=ヨᩱࢆศ⏬ࡓࡋ㸯ࡀ࣮ࢽࣟࢥ࡚࠸࠾࡟࢙ࣝ࢘ᮍ᳨ฟࡿ࡞࡜☜⋡^ศ⏬࢘

nࠋࡿࢀࡽᚓࡀ㸧ᩘ࢙ࣝ ᅇࡢヨ⾜඲࡚ࡀ࣮ࢽࣟࢥ࡚࠸࠾࡟ᮍ᳨ฟࡿ࡞࡜☜⋡㸦ഇ㝜ᛶ⋡㸧y

n = log y / log xࠊࢀࡉ⾲࡜y = xnࠊࡣ ഇࡿࡁチᐜ࡛ࠊ࡚࠸⏝ࢆᘧࡢࡇࠋࡿࢀ࠿ᑟࡀᘧ࠺࠸࡜

㝜ᛶ⋡࡟ᛂࡓࡌヨ⾜ᅇᩘࢆ⟬ฟࠊࡕࢃ࡞ࡍࠋࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍヨ㦂⣽⬊ヨᩱࡿࡅ࠾࡟ᝏ

ᛶᙧ㉁㌿᥮⣽⬊ࡢΰᅾྰࡢᐃ࡟ᚲせ࡞ヨ⾜ᅇᩘࢆ㝧ᛶᑐ↷⣽⬊ࡢ⤖ᯝࡽ࠿ぢ✚ࡀ࡜ࡇࡿࡶ

 ࠋࡍ♧ࢆ౛࡟௨ୗࠋࡿ࡞࡜⬟ྍ

� 107 ಶࡢ hMSC ࡢ㸯ಶ࡟ HeLa ⣽⬊ࢆΰධࡓࡏࡉ⣽⬊ヨᩱࢆ㝧ᛶᑐ↷ࠊࡋ࡜௨ୗ࡟⾲ࡢ♧

 ࠋࡿࡍ࡜ࡿ࠸࡚ࢀࡽᚓࡀᯝ⤖࡞࠺ࡼࡍ

㸯࢙ࣝ࢘

ෆࣟࢥࡢ

 ᩘ࣮ࢽ

107 ಶࡢ hMSC ࡢ㸯ಶ࡟ HeLa ⣽⬊ࢆΰධࡓࡏࡉ⣽⬊ヨᩱࢆ 160  ࠊࡋ⏬ศ࡟࢙ࣝ࢘

㌾ᐮኳ࣮ࢽࣟࢥᙧᡂヨ㦂ࡓࡗ⾜ࢆ㸦ヨ⾜ᅇᩘ 6 ᅇ㸧 

ヨ⾜㸯 ヨ⾜㸰 ヨ⾜㸱 ヨ⾜㸲 ヨ⾜㸳 ヨ⾜㸴 ᖹᆒ 

ᩘ࢙ࣝ࢘

ศ⋠☜ࡢ

ᕸ 

0 159 160 159 159 160 159 159.3 0.9956 

1 1 0 1 1 0 1 0.7 0.0044 

㸫�����㸫
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� 1 ⋠☜ࡢᩘ࢙ࣝ࢘࠸࡞ࡀ࣮ࢽࣟࢥࡕࢃ࡞ࡍࠊ⋠☜ࡿ࡞࡜ᮍ᳨ฟࡀ࣮ࢽࣟࢥ࡚࠸࠾࡟࢙ࣝ࢘

ศᕸ㸦ᩘ࢙ࣝ࢘࠸࡞ࡀ࣮ࢽࣟࢥ㸭ศ⏬ᩘ㸻159.3㸭160㸧0.9956ࠊࡣ 「ヨ⾜㸦ࡢ㸯ᅇࠋࡿ࠶࡛

⋠☜ࡿ࡞࡜ᮍ᳨ฟࡀ࣮ࢽࣟࢥ࡚࠸࠾࡟඲࡚ࡢศ⏬㸻160㸧ࡢヨᩱࡢ࡬࢙ࣝ࢘ᩘ xࡕࢃ࡞ࡍࠊ

ヨᩱࢆศ⏬ࡓࡋ㸯ࡀ࣮ࢽࣟࢥ࡚࠸࠾࡟࢙ࣝ࢘ᮍ᳨ฟࡿ࡞࡜☜⋡ศ⏬0.9956160ࠊࡣᩘ࢙ࣝ࢘ = 

0.4938 ࠊࡤ࠼౛ࠋࡿ࡞࡜ 1% ࠊሙྜࡿࡍチᐜࢆ࡜ࡇࡿ࠶ࡀഇ㝜ᛶ࡛⋠☜ࡢ n = 

log(0.01)/log(0.4938) = 6.526 ࡟⣽⬊ヨᩱ୰ࡿ࠶ࠊࡕࢃ࡞ࡍࠋࡿࢀࡽᚓࡀ್࠺࠸࡜ HeLa ⣽⬊┦

ᙜࡢᝏᛶᙧ㉁㌿᥮⣽⬊ࡀ 1/107 ྠ࡜⬊㝧ᛶᑐ↷⣽ࠊࡣ࡟ࡍ♧ࢆ࡜ࡇ࠸࡞࠸࡚ࡋ๭ྜ࡛ΰᅾࡢ

ᵝࡢ᧯సࢆ㸵ᅇヨ⾜ࡀ࣮ࢽࣟࢥࠊࡋᮍ᳨ฟ࡛ࡀ࡜ࡇࡿ࠶☜ㄆ࡛ࠋࡿࢀࡽ࠼⪄࡜࠸ࡼࡤࢀࡁ 
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cellular impurities in human mesenchymal stem cells" [Biologicals 43 (2) (March 2015) 146-149]. 
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ฟ඾2㸸Hasebe-Takada N, Kono K et al. Application of cell growth analysis to the quality 

assessment of human cell-processed therapeutic products as a testing method for immortalized 

cellular impurities. Regen Ther. 2016;5:49-54. (A corrigendum is in press.) 
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1. ⣽⬊ 

� ࡣ࡛ࡲ┠㸳⥅௦ࠊࡣ㦵㧊⏤᮶㛫ⴥ⣔ᖿ⣽⬊㸦hMSC㸧ࢺࣄ Mesenchymal Stem Cell Growth 

Medium㸦MSCGM㸧࡛ᇵ㣴ࢺࣄࠋࡿࡍ⬡⫫⏤᮶ᖿ⣽⬊㸦ADSC㸧ࠊࡣ㸳⥅௦┠ࡣ࡛ࡲ ADSC-

BulletKit ࡛ᇵ㣴ࠋࡿࡍHeLa ⣽⬊ࠊࡣEagle’s minimum essential medium ࡟ ඣ⾑Ύ⫾ࢩ࢘ 10%

㸦FBS㸧0.1ࠊ mM 㠀ᚲ㡲ࣀ࣑࢔㓟⁐ᾮ50ࠊ U/mL mg/mL 50ࠊࣥࣜࢩࢽ࣌ ࢩ࢖࣐ࢺࣉࣞࢺࢫ

hTERTࠋࡿࡍᇵᆅ࡛ᇵ㣴ࡓ࠼ຍࢆࣥ ࡛୙Ṛ໬ࡓࡋ⬡⫫⏤᮶㛫ⴥ⣔ᖿ⣽⬊㸦ASC52telo㸧ࠊࡣ

ADSC-BulletKit ࡛ᇵ㣴ࠋࡿࡍ 

 

2. ⣽⬊ቑṪ≉ᛶゎᯒ 

� 㸳⥅௦┠ࡢ 1 × 106 ಶࡢ hMSC ࢀࡒࢀࡑࠊ࡟ 1 x 103 ಶ㸦0.1%)1ࠊ x 102 ಶ㸦0.01%㸧10ࠊ ಶ

㸦0.001%㸧ࠊ㸯ಶ㸦0.0001%㸧ࡢ HeLa ⣽⬊ࢆΰධࠊࡏࡉT175 5ࠊࡣཪࠊࡿࡍ✀᧛࡟ࢥࢫࣛࣇ

⥅௦┠ࡢ 1 × 106 ಶࡢ ADSC ࢀࡒࢀࡑࠊ࡟ 1 x 103 ಶ㸦0.1%㸧1ࠊ x 102ಶ㸦0.01%㸧10ࠊ ಶ㸦0.001%㸧

ࡢ HeLa ⣽⬊ࢆΰධࠊࡏࡉT175  Dulbecco’s Modified Eagle’sࠊࡣ⬊⣽ࠋࡿࡍ✀᧛࡟ࢥࢫࣛࣇ

Medium 㸦DMEM㸧 ࡟ 10% FBS50ࠊ U/mL 50ࠊࣥࣜࢩࢽ࣌ mg/mL ࢆࣥࢩ࢖࣐ࢺࣉࣞࢺࢫ

ຍࡓ࠼ᇵᆅ 40 mL ࡛ᇵ㣴3~2ࠊࡋ ᪥ẖ࡟ᇵᆅ஺᥮ࡑࡼ࠾ࠋࡿࡍ ࡋ㐩࡟ࢺ࢚ࣥࣝࣇࣥࢥ90%

EDTA-ࣥࢩࣉࣜࢺ 0.05%ࠊ࠸㓟⦆⾪⏕⌮㣗ሷỈ㸦PBS㸧࡛Ὑࣥࣜࠊࡣ⬊⣽ࡓ ⁐ᾮ࡛ࢥࢫࣛࣇ

5ࠊg × 450ࠊࡣ⬊⣽ࡓࡋ๤㞳ࠋࡿࡍ๤㞳ࡽ࠿ ศ㛫㐲ᚰศ㞳ࠊࡋᇵᆅୖΎࢆ㝖ࡓ࠸ᚋࠊ᪂㩭ᇵ

ᆅ࡛⣽⬊ࢆᠱ⃮ࠋࡿࡍᠱ⃮ࡓࡋ⣽⬊୍ࡢ㒊࣮ࣝࣈࣥࣃࣜࢺࠊࢆ⁐ᾮ࡛ᰁⰍ࢘࢝ࣝࢭື⮬ࠊࡋ

ࢆ⬊⣽ࡢ106ಶ × 1ࠋࡿࡍ ィࢆᩘ⬊⣽࡛࣮ࢱࣥ T175 ᇵ㣴࡛ࡲ௦⥅ࡢḟࠊࡋ✀᧛࡟ࢥࢫࣛࣇ

ࢆస᧯ࡢ㐃୍ࡢࡇࠋࡿࡍ 10 ⥅௦┠㸦HeLa ⣽⬊ࡓࡋࢡ࢖ࣃࢫࢆ hMSC㸧ཪࡣ 20 ⥅௦┠

㸦ASC52telo ⣽⬊ࡓࡋࢡ࢖ࣃࢫࢆ ADSC㸧ࡾ⧞࡛ࡲ㏉ࠋࡍ⣽⬊ቑṪ㏿ᗘࡣୗグࡢᘧ࡚࠸⏝ࢆ

⟬ฟࠋࡿࡍ 

 

Rn = [log2(Nn+1 / Nn)]/(Dn+1 - Dn) 

Nk ��N⥅௦᫬ࡢ⣽⬊ᩘࠊ Dk ��N⥅௦᫬ࡢ᪥ᩘ 
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� ୙Ṛ໬⣽⬊ΰᅾุࡢᐃࠊࡣ⣽⬊ቑṪ㏿ᗘࢆ㸳⥅௦┠࡜ẚ㍑ࠊࡋ᭷ព࡞ᕪࡢ᭷↓ุ࡛᩿ࠊࡿࡍ

ཪࠊࡣ㝜ᛶᑐ↷ࡢ⤒᫬ⓗ࡞⣽⬊ቑṪ㏿ᗘ࡜ẚ㍑ࠋࡿࡍุ᩿࡚ࡋ 
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