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̹Ŭ9@_�_Zz̿Ώ˟?´˫!Ǐ!58�P03_�_Zz�d�Zln�:*8ƅ"<̗Ï

Ŝз:<589Q10?¬=@ĮΏŗ=ģ�8ķЗz�ve:*80Ƅ̠й?�\�s|�й͗Ĭ

ŋ˟!ʰⅡ*89Q1WHO9@090̠йUϗ�Q�\�s|�й͗Ĭŋ˟U΢ψȆƧό:*8×
nyXv�*89Q1T!Ŭ9@0ŋȄ`�{�~Zz�NB`u~�̿Ĭŋ˟@0ÞƕǴL͆ͩ

ʕǴ̮?ǜġ<ɟƠØ˫U̕,2J0Ʌ=īțȞƜ̮=NQΤė!<)R21�\�s|�й͗Ĭ

ŋ˟=698K0īțȞƜ?ƫÿUʁέ,Qǯ΢!�Q:͠�ORQ1G20ŋȄ`�{�~Zz

�NB`u~�̿Ĭŋ˟=698K0īțȞƜƧόƃ?Ώ˟?ʰⅡ!Ňг*8�P0˦Γ?īțȞ

ƜƧό̴ũ=698@0ćεßUΓ9̴ũȚƅ̮?Ƨǰ!ǳĩ9�Q1Ōʇ=0ȹǳĮ˾?˦ź9

?ƧǰU͠�2źŋ0ķЗz�ve?ʁč=Ў*8@0ə<Qʁέ!ǯ΢9�Q1ɧ̥̎9@0�

\�s|�й͗Ĭŋ˟?īțȞƜ?ņͫǴ0`u~�̿Ĭŋ˟ʁčȊʩ=Ў,Q̥̎UƝɃ*21

G20ŋȄ`�{�~Zz=698@0˩× O?ʁčUņͫ=,Q2J0Êφ˪˟?ʁč�NB

0?ʋͫΪɯUΓ521G20ķЗz�ve?´˫ˡʦ�NBœ̋=Ў,QƝȀρɵUƝɃ*0ķ

Зz�veƧ̱Ȋʩ̱Ɯ=Ў,Q͠ƦUΓ521 
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� ɁΤ̙̽ʯǴ˟ϔ9�Q�\�s|�й͗Ĭŋ˟ Cyclopropyl fentanyl (CF)0Methoxyacetyl fentanyl 
(Meth F)0ortho-Fluorofentanyl (OFF)0parafluoro butyrfentanyl (PFB)0paramethoxybutyrfentanyl (PMB)
=698_�_ZzŃƢ×Ø˫?Ϊɯ«B=ϱĨʯǴ=Ƨ,QǡЮUʁέ*21�\�s|�й͗

Ĭŋ˟?Ȑ§=NP0˫ІÞƕ́<ϱĨãϮØ˫!˿˦*21'RO?Ħɱ@0_�_ZzŃƢ×

ȜȑΏ9�Q{�bq�ĚČ͛=N58ɟǽ=ȏė)R215 ̠й?�\�s|�й͗Ĭŋ˟?ϱ
ĨãϮØ˫@0_�_ZzŃƢ×UÅ*8˿˦,QØ˫9�Q':!ɋO =<521G20CHO-µ
ŃƢ×˿˦͆ͩUĖ˫*805 ̠й?�\�s|�й͗Ĭŋ˟?_�_ZzŃƢ×Ø˫ǜǓUΪɯ
*215 ̠й?�\�s|�й͗Ĭŋ˟?ʾģ=NP0ˏǓÞƕ́<Αû˿û!̑λ)R21'?
Ø˫@0µŃƢ×ȜȑΏѐβ-FNAё?ĚČ͛=NPƙĀ=ȏė)R215̠й?�\�s|�й͗Ĭ
ŋ˟@ µŃƢ×UÅ*8Ώ˧Ø˫!˿˦,Q:͠�ORQ1Ώ˟=NQϱĨʯǴ: µŃƢ×Ø˫?
ǜǓ=6980?̆ЎǴUΪɯ*2:'S0�\�s|�й͗Ĭŋ˟=NQϱĨãϮØ˫?˿˦ǜ

Ǔ:�ŃƢ×Ø˫?ǜǓ=@ʎ?̆ЎǴ!λJOR21�\�s|�й͗Ĭŋ˟@_�_Zz µŃ
Ƣ×=Ø˫,Q': O0CHO-µ͆ͩUĖ˫*2ΑûǜǓΪɯx s@0¬ɲØ˫?Ȩ˄=Ė˫9
"QņͫǴ!̕ś)R21G20�\�s|�?ŶɧĬƖʆⅣUø=0īțȞƜƧό̴ũUƜ͞9
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� ķЗz�veľBЎϬĬŋ˟UϪL =Τė,Q2J=@00RO?ϢϪ<ɟƠǴεßʩ!ǯ΢

9�Q10R=@0Z�l×hʯǴ¸˄ʩ!ɟĦ9�Q1ɧ̥̎9@0h��� sU˫92ĬƖ

ά̲=NQZ�l×hεßʩU˫98ķЗz�ve?ʯǴ¸˄UΓ90ķЗz�ve?Τė0ˠ=

īțȞƜ?̴ũUʡJQ̮?x sUÝ,Q2J?ɁΤεßʩ?Ќ˿UΓ�':Ū́:,Q1'

RG9=0Z�l×hʯǴ¸˄ʩ:*8®=ʆⅣʯǴ̆Ў(QSAR)U˫98"21ɧǋǓ@�\�s
|�й͗Ĭŋ˟? QSAR�x�ʆ̵=698ʁέ*21_�_Zz µŃƢ×=Ƨ*8ʯǴë!Ʌ̋
9�Q 9̠?Ĭŋ˟U˫98ΪɯUΓ90ЪǇ=̆ЎǴ?т9 QSAR�x�!ǧOR21QSARΪ
ɯUĖ˫,Q':=NP0�\�s|�й͗Ĭŋ˟?īțΤėC?ƳЌ!ɣǣ9"Q1 
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� ķЗz�ve�NBΦ.9Ĝ<;´˫Ώ˟=NQ̙͉НƠ=�98̙͉˓˻@Є΢<ǢĞUɱ2

,:͠�ORQ1ɸą DNA͊ŋs��dϔ High mobility group box-1 (HMGB1)@0͈͙Ȯòɐ=͆
ͩƃCȷč)R0RAGE0Toll-like receptor (TLR)=͊ŋ*˓˻Ǽϖ=õ# damage-associated molecular 
patterns (DAMPs):*8̋OR89Q1ɧ̥̎9@0̙ ͉͆ͩʕǴ˿˦?ĂⅡ?Ø˫˕:<P�Q̙

͉˓˻ЎϬʈ́ĎƔ:ǻƜ)RQϖ˓˟ϔ DAMPs?ÊΘ9�Q HMGB1=̉̄*0�s��\s
��(METH)ǳǴȐ§̙͉ʕǴ�x��[n=�%Q HMGB1 ?˿˦ĨȀ<OB=z���(DA)̙
͉ʕǴ=Ƨ,Qȑ HMGB1ȑ×?Ħɱ=698ʁέ*21̙͉ʕǴ˿˦?ИǴh�y� �:<Q
BALB/c̿�[nC?METHȐ§=NP0Ǽϖ)RQ�~X��̙͉̿НƠ=ЎϬ,Qт×˃0DA
y��n� s ?ˁƭ0DA̙͉͇ɦ?ͮΉ::K=0HMGB1?ɦɾΒ¬9?ſģ<OB=͔ɫ
×̙͉͆ͩ9? HMGB1?ɸ O͆ͩϔC?̞Γ�ȷč!HORQ':UɋO =*21)O=ȑ
HMGB1ȑ×?ЩͭąȐ§=NP'ROMETHȐ§=NQ HMGB1Β¬ˏǓ?¤ɉ:̙͉͆ͩ9?
ɸƃ̞Γ0т×˃0DAy��n� s ?ˁƭ0DA̙͉͇ɦ?ͮΉUɟǽ=ȏė,Q':!9"
21ȑ HMGB1ȑ×ɦɾȐ§=N58METH=NQ DAT?ͮΉ�NB�d�e×X?ʯǴĬ!ȏ
ė)R0)O=ͯą HMGB1?ɸƃ̞ΓKȏė)R2': O0ȑ HMGB1ȑ×=@ͯą?˓˻U
ȏ�QņͫǴ!�Q1G20ɦɾΒ¬? HMGB1!ȑ×=NP¬Ŗ)R0hyperthermia<OB= BBB
?̏͐!ȏė)R80ɦɾ O?ϖ˓˟ϔ?àÿ!Ϝˁ9"0'RO! DA̙͉͇ɦ?ͮΉȏėĦ
ɱ=Ў§,Q':!͠�ORQ1,<T40ȑ HMGB1ȑ×!ɦɾ9Ø˫,Q':=N58METH
=NQͯą̙͉ʕǴUȏė,QņͫǴ!̕ś)R21 
�
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� ŋȄ`�{�~Zz (SCs) ?ϻĎʆⅣ OÿȊŨФ< SCs ʈˈŗUŋȄ,Q϶ɐÝ͌×ė!ʆ
̵)R2?90ǂϏŗ:Ă='?Ȋʩ9ŋȄ)R2 SCs U˫90Ë¥?ʁέUΓ521ѕё
LCMS-IT-TOF=NQ SCs?Êφ˟ĎɯȊʩU˫90Xt��u�Ŷ?Ò͛˳Ǵ×ʆⅣUȝ6 2̠?
ATHPINACA˳Ǵ×ѐATHPINACA isomer 10ATHPINACA isomer 2ё=�%Q�yͥ�d�q � 
(HLMs) ÊφƝрUΓ90ϔІĎɯ=Ŷ7#Êφ˟?χĕ�NB in vitroÊφ͉ϙ?ȨƜUζH21
ATHPINACA Ò͛˳Ǵ× 2̠@9-RKÊφİˁɣ!ЪǇ=̌#0ȱłǥ?χĕ=@Êφ˟?ʁč
:0?Êφ���WZ�ǹŹ!ǯ΢9�Q':!ɋO =<521іёSCsÊφ˟? in vivoÊφȟ
Ĩ=Ў,Q̋ΣUΌ̣,Q':Ū́=0Z�tr �˨=ƫÿ)R2��u�Њ?ʆⅣ˳Ǵ× 2
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̠ѐ5F-CUMYL-PINACA0CUMYL-PINACAё=6980Ĩ˟Ɲр̿=NQ in vivoÊφƝрUΓ5
215F-CUMYL-PINACA�NB CUMYL-PINACA@×˃Ó¥<;?ΏĦU̕, 0.3ќ0.5 mg/kg (iv)
9ƝрUΓ521ªĬŋ˟?ɥƂĬ×?ư¬μʧ@̑λ)R-0in vitroÊφƝр9ǧOR2®΢Ê
φ˟K(#ǫІ9�521N580ȱł SCs?ŌƜ=@)O<QƿƇ!ǯ΢9�Q':!͠�OR
21їётϪʻ×d��ye��(LC)ѓϔІĎɯΛ͛(MS)U˫92 SCsÒ͛˳Ǵ×ѐFUB-JWH-018
:0?˳Ǵ×ё?`��=NQĎУ:ϔІĎɯ=NQχĕʩ?Ќ˿UΓ521SCs ?ʆⅣйÑĬŋ
ѐ˟˳Ǵ×̮ё?χĕŪȞ*80LC−MSľB�x�Ĭŋ˟U˫92Ŷ̥̔̎UΓ90FUB-JWH-018
:0?˳Ǵ×?χĕ!ņͫ<̿Ȗ̩*21<�0'?εß̿@0SCs UŐIΟŗ=�%QÒ͛˳
Ǵ×χĕ=K϶˫ņͫ9�521 
�
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ϣǋ0ƅч?Û˫ǞȀ=ƂĬ!HORQ1Ǧɬ?¶˜ƅчLƅчʊͬ=ģ�80ƅч�vdnL

ƅч×bvz:952ɟƠȄĎUˏ͘�Ȗč*2ΟŗL0ƅчUкŗ=ʽÿ*2ƅчdvb <;

?ɁΤǞȀ?ȕŁ¹Ü!ŹŒ)R89Q10?¡ɂ90Ŭą=�%Qƅч´˫=Ў,Q˷ƖǹŹ@

˩ʺ͉рˤ̮=ДOR8�P0ɁΤǞȀ?Û˫ƝȀ̮=698@¦ɋ<˕!Ƅ910'90ɧ̥̎

9@0ЎɭŰɂ9Ќñ)R2Эʄ̿?ЅƃZ��yɬź͡UƧό=0Ȱǆ̫ɦLs��vyUʯ˫

*2_��Z�ρɵUƝɃ*21ά 129 ōNPɟĦť̰Uǧ21®<ρɵЯ̄@0ƅчÛ˫?˩ʺ
͉р�NBϲļ 1ǋ͉р0ƅч?Û˫ťȼ0Û˫*2ƅч̠ĕ<;9�521 
1ё ƅч?˩ʺ͉рˤѐϲļ 1ǋ͉рˤё@016.3%ѐ5.4%ё9�521 
2ё ƅч?Û˫ťȼ@0ȼťѐ7.0%ё0ȼ�"R<9ѐ6.2%ё01ť3%ѐ3.1%ё9�521 
3ё Û˫)R2ƅчΟŗ@0¶˜ƅчѐ14.0%ё0ƅчʊ ѐͬ7.0%ё0ƅчdvb <;?ģƿŗѐ3.1%ё0

ƅч×bvzѐ2.3%ё0ƅч�vdnѐ1.6%ё9�521 
4ё ĭ̹?ƅчŋʩĬ=Ƨ*8@03Į˾̄́?Ϊ̛=@ϓȄ3!0ŢƎ̄́@ŀƧ�:9�͠�

!ɝKƄ 52ѐ43.4%ё1 
ƅч?Û˫ƝȀ O@0¶˜ƅч?H<O-0ƅчʊͬ0ƅчdvb <;?ģƿŗ0ƅч×b

vzѐХƔs�hё0ƅч�vdn<;ƄƷ=T2QɁΤǞȀ?Û˫ˡʦ!ɋO :<521G20

ƅч?Û˫ťȼU3ȼ�"R<9�:,Qť̰ O@0Ώ˟Þƕ!˶TRQŀǩÛ˫͡?ƕů!̑

λ)R21ɝǥ=0ĭ̹?ƅчŋʩĬ=Ƨ*8@0ƅчUĮ˾=˫9Q':=Ƨ*8@ϓȄ,Q¡

ɂ90ŢƎ̄́9?Ϊ̛=@ŀƧ,QǽΣ!ɝKƄ9':!ɋO :<521 
�

ôčĬ 
� (1) ɧ̥̎9@0 �\�s|�й͗Ĭŋ˟=NQϱĨʯǴ=Ƨ,QǡЮUʁέ*21�\�s|
�й͗Ĭŋ˟?Ȑ§=NP0˫ІÞƕ́<ϱĨãϮØ˫!˿˦*21Ώ˟=NQϱĨʯǴ: µŃƢ
×Ø˫?ǜǓ=6980?̆ЎǴUΪɯ*2:'S0�\�s|�й͗Ĭŋ˟=NQϱĨãϮØ˫

?˿˦ǜǓ: µŃƢ×Ø˫?ǜǓ=@ʎ?̆ЎǴ!λJOR21�\�s|�й͗Ĭŋ˟@_�_
Zz µŃƢ×=Ø˫,Q': O0CHO-µ͆ͩUĖ˫*2ΑûǜǓΪɯx s@0¬ɲØ˫?Ȩ˄
=Ė˫9"QņͫǴ!̕ś)R21G20�\�s|�?ŶɧĬƖʆⅣUø=0īțȞƜƧό̴ũ

UƜ͞9"QņͫǴ!̕ś)R21(2) h��� sU˫92ĬƖά̲=NQZ�l×hεßʩU
˫98ķЗz�ve?ʯǴ¸˄UΓ<521_�_Zz µŃƢ×Ø˫ǜǓUȞʈ=0QSARΪɯU
Ė˫,Q':=NP0�\�s|�й͗Ĭŋ˟?īțΤėC?ƳЌ!ɣǣ9"Q1(3) G20HMGB1
@´˫Ώ˟=NPǼϖ)RQ̙͉͆ͩʕǴ˿˦?ĂⅡĎƔ:<P�QņͫǴ!�Q1Äǥ@0ķЗ

z�veȐ§�ʾģ=NQ HMGB1�NB0?�p�s TLR?˿˦ĨȀ?ƂĬ=698ʁέ,Q
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':90ɟƠØ˫¸˄ŦƔ?ɟġ<êΞ:<QK?:ɣǣ*89Q1(4) ŋȄ`�{�~ZzѐSCsё
?Êφ���WY�?Ϊɯ:˳Ǵ×UŐI SCs?Ϊɯʩ?̩̑=Ў,Q̥̎UΓ5216̠й? SC
=6980LC=NQĀ8?˳Ǵ×?� dĎУ:0MS/MS�NB IT-TOF-MS=NQχĕUϳȄ*
21¡ɂ0Ĩ˟Ɲр̿�%Q SCs?˩×ąÊφȟĨ?̥̎=�98@0ư¬Êφ˟?ŌƜ!ʃJ8
ŨФ9�Q':!ɋO =<521Äǥ@0SCs ?Ώ˟ĨȀƖ́ǹŹUΌ̣*<!O0ȶŞUϮJ
89#¸Ɯ9�Q1(5) Эʄ̿?Ѕƃ�\nwY��U�Y �z:*80Ώ˟´˫=Ў,QƝȀ
ρɵUΓ521ƅч?Û˫ƝȀ O@0¶˜ƅч?H<O-0ƅчʊͬ0ƅчdvb <;?ģƿ

ŗ0ƅч×bvzѐХƔs�hё0ƅч�vdn<;ƄƷ=T2QɁΤǞȀ?Û˫ˡʦ!ɋO :<

521G20ƅч?Û˫ťȼU3ȼ�"R<9�:,Qť̰ O@0Ώ˟Þƕ!˶TRQŀǩÛ˫

͡?ƕů!̑λ)R21ɧ̥̎@0'�*2ƅч?ɁΤǞȀ?Û˫ƝȀLƅч?ŋʩĬ=Ў,Q͠

�=698ρD2ēJ8?ŹŒ9�Q123*0Ƨό͡?ÊΘǴ=@Д˰!�Q2J0Äǥ@ρɵ

Ƨό͡UĀŬ O˗Ø˖Ȗč*23Ώ˟Û˫=Ў,QĀŬÔʗρɵ�=�98KŌʇ?ƝȀȎȬU

ζHQ':!ʝJORQ1 
� ɧ̥̎?ķЗz�ve=Ў,Qʋͫεß O00?Ø˫ǜǓUΪɯ,Qεßlnw�@0ķЗz

�ve?¬ɲØ˫�NBɟƠØ˫˿˦?ϢϪ<εßʩ:*8ɟ˫9�P0ǧORQ̝Ɩx s@ī

ț́<Τėɹș:*8ʯ˫9"Q:͠�ORQ1ϣǋ@0ƅч?´˫Țƅ!и΋9�Q': O0

ķЗz�veŌ̮=´˫Бʍ?2J=Τė?ůPɂUć͠*0ć´˫Бʍѐˠ=ºʌ¸Бё?Ψ˕

 O¡Ƶ?ŝ˿!ǯ΢9�S�1Ōɐ=0ʇ2<Z��yUⅡ+80ķЗz�ve0ƅч̮?Ώ˟

Þƕ˻ O?ťǩCŎ �2J?Ƨ̱!ɢGRQ1 
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A. äëáà 
 
ķЗz�ve?ʰⅡ@©˰́<Ǐ!PUΣ

.8�P00?´˫!ƅ"<̗ÏŜз:<5

89Q1ʷƃ9@0ɁΤ̙̽ʯǴ˟ϔ(New 
psychoactive substances, NPS):*8Ďй)R
QK?9�Q1ʰⅡ*89QķЗz�ve?

sZ�:*8@0ŋȄ`�{�~ZzL`u

~�̿Ĭŋ˟=ģ�0ϣǋ@�\�s|�й

͗Ĭŋ˟<;?_�_Zz̿Ώ˟?Ňг!ʼ

ę9�Q1 
ķЗz�veΎǗ=�%Qɝƅ?Ŝз˕@0

Ŭą9ʰⅡ,QʒК9@00?Ƅ#!3ɥΤ

ėĬŋ˟�9�Q˕9�Q1* *<!O0

0?Ø˫@чΏLΦ.9Ĝ:йÑ*2ĦɱU

̕,?9�Q1ŋȄ`�{�~Zz@Ƅ#?

й͗×?ƕů!̋OR8�P0ˠƜ?Ώ˟U

Τė*8K0ʌ2=Ɂ*9Ώ˟!̀ź,Qˡ

ʦ!͏98921'�*2ˡʦUȋ̏,Q2

J=0ǊȄ 25ǋ 2ɞNP0ŋȄ`�{�~Z

z?ʆⅣ=̉̄*0йÑ*2K?U¡ț9Τ

ė,Q9TMQ3īțΤė�!ƫÿ)R21

Ōʇ=0`u~�̿Ĭŋ˟=698K0Ƅ̠

й?Ώ˟!ʰⅡ*8�P0ǊȄ 25ǋ 12ɞN
P0`u~�̿Ĭŋ˟?3īțΤė�!ƫÿ

)R21¡ɂ0̹Ŭ9@_blh�u�<;

?_�_Zz̿ΏĜ?ϲĝČɂ=Ŷ7#´˫

!ˎſ*8�P0Ƙß<��Z�´˫Lǜġ

<Ø˫Uɟ,Q�\�s|�´˫C̞Γ*8

�P03_�_Zz�d�Zln�?ˡʦ9�

Q1)O=0WHO9@090̠йUϗ�Q�
\�s|�й͗Ĭŋ˟!΢ψȆƧό:*8×

nyXv�)R89Q1T!Ŭ9@0ŋȄ`

�{�~Zz�NB`u~�̿Ĭŋ˟@0Þ

ƕǴL͆ͩʕǴ̮?ǜġ<ɟƠØ˫U̕,2

J0Ʌ=īțȞƜ̮=NQΤė!<)R2!0

Äǥ@�\�s|�й͗Ĭŋ˟=698K0

īțȞƜ?ƫÿUʁέ,Qǯ΢!�Q:͠�

ORQ1 
� ɧ̥̎9@0�\�s|�й͗Ĭŋ˟?Γ

ĨΏ˧Ø˫?ΪɯUΓ90Ø˫˕9�Q_�

_Zz µŃƢ×Ø˫ǜǓ:?ЎϬǴUʁέ*
21G20ķЗz�veUϪL =Τė,Q

2J=@0¬ɲØ˫?΍˘Ǵ=Ў,QϢϪ<

εß!ǯ΢9�Q10R=@0h��� s

U˫92ĬƖά̲=NQZ�l×hʯǴ¸˄

ʩ!ɟĦ9�Q1b?BÝÀІ́ʆⅣʯǴ̆

Ў(QSAR)ʩ=NP0�\�s|�й͗Ĭŋ˟
?ĬƖʆⅣ:_�_Zz µŃƢ×ʯǴǜǓ=
6980ʯǴ¸˄ΪɯUΓ521¡ɂ0`u

~�̿Ĭŋ˟LŋȄ`�{�~Zz:952

ķЗz�ve!ȼƄ#ʰⅡ*89Q': O0

Ŋ͍̿?ķЗz�ve=̉̄*0ϢϪ=ʕǴ

̮?ɟƠØ˫Uʁč,Qεßlnw�?ʆ̵

!Є΢9�Q1ķЗz�ve�NBΦ.9Ĝ

<;´˫Ώ˟=NQ̙͉НƠ=�98̙͉˓

˻@Є΢<ǢĞUɱ2,:͠�ORQ1ɸą

DNA ͊ŋs��dϔ High mobility group 
box-1 (HMGB1)@0͈͙Ȯòɐ=͆ͩƃCȷ
č)R0RAGE0Toll-like receptor (TLR)=͊ŋ
*˓˻Ǽϖ=õ# damage-associated molecular 
patterns (DAMPs):*8̋OR89Q10'90
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ɧ̥̎9@0̙͉͆ͩʕǴ˿˦?ĂⅡ?Ø˫

˕:<P�Q̙͉˓˻ЎϬʈ́ĎƔ:ǻƜ)

RQϖ˓˟ϔ DAMPs ?ÊΘ9�Q HMGB1
=̉̄*0Φ.9Ĝ�s��\s��

(METH)ǳǴȐ§̙͉ʕǴ�x��[n=�
%Q HMGB1?˿˦ĨȀ<OB= DA̙͉ʕ
Ǵ=Ƨ,Qȑ HMGB1ȑ×?Ħɱ=698ʁ
έ*21 
� Ōʇ=0ȹǳĮ˾˦ź9@0îǕΙƠ?ĺ

Ŧ:<PǧQķЗz�ve?˩× O?ʁč

!πз:<589Q1ɧ̥̎9@0&Mêċ

úĀüèùÛ�~ÐÀS#ÐÒ&MêċúĀüèù

åºQÑãO�Ü��å~PÐÀ&MêċúĀ

üèùÜ	ªuÚâÞÛ{J�i�rÛÕÈÖ

i¢ÐÒÁ 
� ķЗz�ve?ł͕P=�98@0ǜĬ!

ϮV99Q1* *<!O0ł͕P?ǜĬ=

NP0ķЗz�ve?ʰⅡ@X�t e�[

�zĬ*89#óŎ!�P00?´˫?ƝȀ

ȎȬ@"TJ8Є΢=<589Q1ķЗz�

ve=Ў,Q´˫ƝȀUȎȬ,Q':@0ʰ

Ⅱ*89QΏ˟?ǹŹ!ŁС9"Q::K=0

Ώ˟´˫БʍƧ̱?̩ɻ0ϯΓ?Ŷ̔ϒȿ:

*8Є΢9�Q1 
� ɧ̥̎9@0�\�s|�й͗Ĭŋ˟?ī

țȞƜ?ƝĦǴUʁδ,Q̄́90¬ɲͻƌ

Ø˫?˿˦=�%QĬƖʆⅣ?ˠǴ=698

ʁέ*21G20ĬƖά̲=NQZ�l×h

εßʩU˫98�\�s|�й͗Ĭŋ˟?ʯ

Ǵ¸˄UΓ521Ōʇ=0ķЗz�ve?ʁ

čȊʩUɋ̑=,Q̄́90̙͉͆ͩʕǴ˿

˦?ĂⅡ?Ø˫˕:<P�Q̙͉˓˻ЎϬʈ

́ĎƔ�NBŋȄ`�{�~Zz?Êφ˪˟

?ʁčȊʩ=Ў,QŶ̥̃̎UΓ<521G

20ķЗz�ve?̥̎�NBεß?М?Ŷ

̔ϒȿUȪÝ,Q̄́90Эʄ̿?Ѕƃ�\

nwY��Ľģ͡UƧό=0ķЗz�veU

ŐIΏ˟´˫ƝȀ=Ў,Q˷ƖρɵUƝɃ*

21 
 

B. mäë�áà�¬Ê�ô¹ 
 

[äë��Ĭ7!].3[ĥöanÑ�EºRØ

Ċ¸Ê�ĝ1�äë] 
� � � � � ýÙÃ� 
 uìòèAèócÝäë-].B 
 òèTUäë�� āÑS|äëė 
 S|�āÑäë�� �ě 
 
� ɧ̥̎9@0ɁΤ̙̽ʯǴ˟ϔ9�Q�\

�s|�й͗Ĭŋ˟ Cyclopropyl fentanyl (CF)0
Methoxyacetyl fentanyl (Meth F) 0

ortho-Fluorofentanyl (OFF) 0 parafluoro 
butyrfentanyl (PFB)0paramethoxybutyrfentanyl 
(PMB)=698_�_ZzŃƢ×Ø˫?Ϊɯ0
ϱĨʯǴ=Ƨ,QǡЮUʁέ*21�\�s

|�й͗Ĭŋ˟?Ȑ§=NP0˫ІÞƕ́<

ϱĨãϮØ˫!˿˦*21'RO?Ħɱ@0

_�_ZzŃƢ×ȜȑΏ9�Q{�bq�Ě

Č͛=N58ɟǽ=ȏė)R21G20

CHO-µŃƢ×˿˦͆ͩUĖ˫*805̠й?
�\�s|�й͗Ĭŋ˟?_�_ZzŃƢ×

Ø˫ǜǓUΪɯ*215 ̠й?�\�s|�
й͗Ĭŋ˟?ʾģ=NP0ˏǓÞƕ́<Αû

˿û!̑λ)R21'?Ø˫@0µ ŃƢ×Ȝ
ȑΏѐβ-FNAё?ĚČ͛=NPƙĀ=ȏė)
R215 ̠й?�\�s|�й͗Ĭŋ˟@ µ
ŃƢ×UÅ*8Ώ˧Ø˫!˿˦,Q:͠�O

RQ1Ώ˟=NQϱĨʯǴ:�ŃƢ×Ø˫?

ǜǓ=6980?̆ЎǴUΪɯ*2:'S0

�\�s|�й͗Ĭŋ˟=NQϱĨãϮØ˫

?˿˦ǜǓ:�ŃƢ×Ø˫?ǜǓ=@ʎ?̆

ЎǴ!λJOR21 
 
[äë��Ĭ(]6:B.G9:?BG;]��

�fĠ1</'�³��IÎÊ�ĝ1�ä

ë] �
� � � � � ¼hÃ® 

uġcÝéçx}� ©¦�

 
ɧ̥̎9@0h��� sU˫92ĬƖά

̲=NQZ�l×hεßʩU˫98ķЗz�

ve?ʯǴ¸˄UΓ90ķЗz�ve?Τė0

ˠ=īțȞƜ?̴ũUʡJQ̮?x sUÝ
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,Q2J?ɁΤεßʩ?Ќ˿UΓ�':Ū

́:,Q1�\�s|�й͗Ĭŋ˟?ʯǴ¸

˄U 2D-QSARѐƜІ́ʯǴ̆Ўё9Γ521
ĬƖά̲�vf m MOEѐCCG ̗ёU˫9
21_�_Zz µŃƢ×=Ƨ,QʯǴǜǓ!
Ʌ̋? 9Ĭŋ˟U˫921ʯǴë@_�_Z
z µŃƢ×=Ƨ,Q EC50U˫921Ϊɯ?͊

ɱ0ЪǇ=̆ЎǴ?т9 QSAR�x�!ǧO
R2(r2=0.92)1 
 
 [äë��ĬfĠ1</'���ĥPÑĔ�³

��ñ¯,&=B3]'Ê�ĜÞ.èóÏÜ

ĝĕX{ ��
	��¤À��3.] �
 ÌÈ�L 
 ��x}x}ğcÄā} 
 õnäëêûèó[�}Ď� 
 ûèóÂ¿}XĘ� ©¦ 
�  
� ķЗz�ve�NBΦ.9Ĝ<;´˫Ώ˟

=NQ̙͉НƠ=�98̙͉˓˻@Є΢<Ǣ

ĞUɱ2,:͠�ORQ1ɸą DNA ͊ŋs
��dϔ High mobility group box-1 (HMGB1)
@0͈ ͙Ȯòɐ=͆ͩƃCȷč)R0RAGE0
Toll-like receptor (TLR)=͊ŋ*˓˻Ǽϖ=õ
# damage-associated molecular patterns 
(DAMPs):*8̋OR89Q1ɧ̥̎9@0
̙͉͆ͩʕǴ˿˦?ĂⅡ?Ø˫˕:<P�Q

̙͉˓˻ЎϬʈ́ĎƔ:ǻƜ)RQϖ˓˟ϔ

DAMPs ?ÊΘ9�Q HMGB1 =̉̄*0Φ
.9Ĝ�s��\s��(METH)ǳǴȐ§̙
͉ʕǴ�x��[n=�%Q HMGB1?˿˦
ĨȀ<OB=z���(DA)̙͉ʕǴ=Ƨ,
Qȑ HMGB1ȑ×?Ħɱ=698ʁέ*21 
� ̙͉ʕǴ˿˦?ИǴh�y� �:<Q

BALB/c̿�[nC?METHȐ§=NP0Ǽ
ϖ)RQ�~X��̙͉̿НƠ=ЎϬ,Qт

×˃0DAy��n� s ?ˁƭ0DA̙͉
͇ɦ?ͮΉ::K=0HMGB1 ?ɦɾΒ¬9
?ſģ<OB=͔ɫ×̙͉͆ͩ9? HMGB1
?ɸ O͆ͩϔC?̞Γ�ȷč!HORQ'

:UɋO =*21)O=ȑ HMGB1ȑ×?
ЩͭąȐ§=NP'RO METH Ȑ§=NQ

HMGB1 Β¬ˏǓ?¤ɉ:̙͉͆ͩ9?ɸƃ
̞Γ0т×˃0DAy��n� s ?ˁƭ0
DA ̙͉͇ɦ?ͮΉUɟǽ=ȏė,Q':!
9"21 
 
[äë��Ĭn�$]254 1�ĐZ Ąåì

4Mď¥`�ĝ1�äë]  
 � � b�Í��

� � � � � � �Ğāêx}�

� � � � � � āÑ`�}äë�� ©¦�

 
� ŋȄ`�{�~Zz (SCs) ?ϻĎʆⅣ 
OÿȊŨФ<SCsʈˈŗUŋȄ,Q϶ɐÝ͌
×ėUʆ̵*0ǂϏŗ:Ă='?Ȋʩ9ŋȄ

)R2 SCsU˫9 3πз=698ʁέUΓ5
21ѕёLCMS-IT-TOF=NQ SCs?Êφ˟Ď
ɯȊʩU˫90Xt��u�Ŷ?Ò͛˳Ǵ×

ʆⅣUȝ6 2 ̠? ATHPINACA ˳Ǵ×

ѐATHPINACA isomer 10ATHPINACA isomer 
2ё=�%Q�yͥ�d�q � (HLMs) Ê
φƝрUΓ90ϔІĎɯ=Ŷ7#Êφ˟?χ

ĕ�NB in vitroÊφ͉ϙ?ȨƜUζH21G
20іёSCsÊφ˟? in vivoÊφȟĨ=Ў,
Q̋ΣUΌ̣,Q':Ū́=0Z�tr 

�˨=ƫÿ)R2��u�Њ?ʆⅣ˳Ǵ× 2
ѐ̠5F-CUMYL-PINACA0CUMYL-PINACAё
=6980Ĩ˟Ɲр̿=NQ in vivoÊφƝр
UΓ521)O=0їётϪʻ×d��ye

��(LC)ѓϔІĎɯΛ͛(MS)U˫92SCsÒ
͛˳Ǵ×ѐFUB-JWH-018:0?˳Ǵ×ё?`
��=NQĎУ:ϔІĎɯ=NQχĕʩ?Ќ

˿UΓ521 
ѕёATHPINACA Ò͛˳Ǵ× 2̠@9-RK
Êφİˁɣ!ЪǇ=̌#0ȱłǥ?χĕ=@

Êφ˟?ʁč:0?Êφ���WZ�ǹŹ!

ǯ΢9�Q':!ɋO =<521<�0ª

Ĭŋ˟?®΢Êφ͉ϙ@Xt��u�ŶC?

ϪL <ʙЁŶ?ƫÿ9�P0Êφŀǰ 3ɐ
Ѝǥ?®΢Êφ˟@0isomer 1 9@ºʙЁĬ
×0isomer 2 9@¡ʙЁĬ×9�Q':!ɋ
O :<521<�0ª isomer?ɥƂĬ×�
NB®΢Êφ˟?��y�ÈģĎƔ O˩Ȅ
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)RQ��tdyZ_�=@ɋ̑<ϴ9!�

P0ATHPINACAÒ͛˳Ǵ× 2̠?χĕ@0
ɥƂĬ×0®΢Êφ˟?9-R?ʁč=N5

8Kņͫ9�Q':!̕ś)R21іё

5F-CUMYL-PINACA � N B CUMYL- 
PINACA @×˃Ó¥<;?ΏĦU̕, 0.3ќ
0.5 mg/kg (iv)9ƝрUΓ521ªĬŋ˟?Β
¬ˏǓU˄Ɯ*0PK ΪɯUΓ52͊ɱ02-
h�� y��y�x�=NP0ªĬŋ˟?

Ώ˟ĨȀƖ́��� s Uƫ%Q':!ɋ

O =<521* *0ªĬŋ˟?ɥƂĬ×

?ư¬μʧ@̑λ)R-0in vitroÊφƝр9
ǧOR2®΢Êφ˟K(#ǫІ9�521N

580ȱł SCs?ŌƜ=@)O<QƿƇ!ǯ
΢9�Q':!͠�OR21G20їё9@

SCs ?ʆⅣйÑĬŋ˟ѐ˳Ǵ×̮ё?χĕU
̄Ȟ*80LC−MS ľB�x�Ĭŋ˟U˫9
2Ŷ̥̔̎UΓ90FUB-JWH-018:0?˳Ǵ
×?χĕ!ņͫ<̿Ȗ̩*21<�0'?

εß̿@0SCs UŐIΟŗ=�%QÒ͛˳Ǵ
×χĕ=K϶˫ņͫ9�521 
 
[äë��Ĭ«ĈfĠ1</'�HØ��¡§�

2��_¹à5Č»�Ê�åì]  
 �½dG 
 uìòèAèócÝäë-].B 
 òèTUäë�āÑS|äëė 
 �ÔæOäë�� �ě 
 
� ϣǋ0ƅч?Û˫ǞȀ=ƂĬ!HORQ1

Ǧɬ?¶˜ƅчLƅчʊͬ=ģ�80ƅч�

vdnLƅч×bvz:952ɟƠȄĎUˏ

͘�Ȗč*2ΟŗL0ƅчUкŗ=ʽÿ*2

ƅчdvb <;?ɁΤǞȀ?ȕŁ¹Ü!Ź

Œ)R89Q10?¡ɂ90Ŭą=�%Qƅ

ч´˫=Ў,Q˷ƖǹŹ@˩ʺ͉рˤ̮=Д

OR8�P0ɁΤǞȀ?Û˫ƝȀ̮=698

@¦ɋ<˕!Ƅ910'90ɧ̥̎9@0Э

ʄ̿?ЅƃZ��yĽģ͡UƧό=0ƅч?

ɁΤǞȀUŐIÛ˫ƝȀ=698ρDQ':

Ū́:*21ɧ̥̎UⅡ+80ɁΤķЗz

�ve?´˫ƝȀȎȬ?2J?Ħɱ́<ρɵ

ȊʩȖ̩).Q1 
� ЎɭŰɂ9Ќñ)R2Эʄ̿?ЅƃZ��

yɬź͡UƧό=0Ȱǆ̫ɦLs��vyU

ʯ˫*2_��Z�ρɵUƝɃ*21ά 129 
ōNPɟĦť̰Uǧ21®<ρɵЯ̄@0ƅ

чÛ˫?˩ʺ͉р�NBϲļ 1ǋ͉р0ƅч
?Û˫ťȼ0Û˫*2ƅч̠ĕ<;9�521 
� ρɵNP0Ë¥?͊ɱUǧ21 
1. ƅч?˩ʺ͉р ѐʕϲļ1ǋ͉рˤё@0

16.3%ѐ5.4%ё9�521 
2. ƅч?Û˫ťȼ@0ȼťѐ7.0%ё0ȼ�
"R<9ѐ6.2%ё01 ť3%ѐ3.1%ё9
�521 

3. Û˫)R2ƅч̠ĕ@0¶˜ƅч
ѐ14.0%ё0ƅчʊͬѐ7.0%ё0ƅчdv
b <;?ģƿŗѐ3.1%ё0ƅч×bv
zѐ2.3%ё0ƅч�vdnѐ1.6%ё:͏
921 

4. ĭ̹?ƅчŋʩĬ=Ƨ*8@03Į˾̄
́?Ϊ̛=@ϓȄ3!0ŢƎ̄́@ŀƧ�

:9�͠�!ɝKƄ 52ѐ43.4%ё1 
� ƅч?Û˫ƝȀ O@0¶˜ƅч?H<O

-0ƅчʊͬ0ƅчdvb <;?ģƿŗ0

ƅч×bvzѐХƔs�hё0ƅч�vdn<

;ƄƷ=T2QɁΤǞȀ?Û˫ˡʦ!ɋO 

:<521G20ƅч?Û˫ťȼU3ȼ�"

R<9�:,Qť̰ O@0Ώ˟Þƕ!˶T

RQŀǩÛ˫͡?ƕů!̑λ)R21 
 

C. ø� 
 
� �7!].3[ĥöanÑ�EºRØĊ¸

Ê�ĝ1�äë�

 
� ɧ̥̎=NP0�\�s|�й͗Ĭŋ˟@

ǜġ<¬ɲͻƌØ˫Uɟ,Q':!ɋO =

<5215̠й?�\�s|�й͗Ĭŋ˟CF0
Meth F0OFF0PFB0PMB?´˫=NP0Є
̶<îǕΙƠ?˿˩!ķǺ)RQ1ɧ̥̎ 

O05 ̠й?�\�s|�й͗Ĭŋ˟@_�
_Zz µŃƢ×UÅ*8¬ɲͻƌØ˫U̕*0
тˏǓ9@͆ͩʕǴU̕,': O0´˫=
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NPîǕΙƠU̕,ķЗǴ!�Q:͠�OR

Q1�\�s|�й͗Ĭŋ˟@_�_Zz µ
ŃƢ×=Ø˫,Q': O0CHO-µ͆ͩUĖ
˫*2ΑûǜǓΪɯx s@0ɟƠØ˫?Ȩ

˄=Ė˫9"QņͫǴ!̕ś)R21G20

FN ?ŶɧĬƖʆⅣUø=0īțȞƜƧό̴
ũUƜ͞9"QņͫǴ!̕ś)R21 
 
� �(]6:B.G9:?BG;]���f

Ġ1</'�³��IÎÊ�ĝ1�äë�

 
ķЗz�veľBЎϬĬŋ˟UϪL =Τ

ė,Q2J=@00RO?ϢϪ<εßʩ!ǯ

΢9�Q10R=@0Z�l×hʯǴ¸˄ʩ

!ɟĦ9�Q1ɧ̥̎9@0h��� sU

˫92ĬƖά̲=NQZ�l×hεßʩU˫

98ķЗz�ve?ʯǴ¸˄UΓ90ķЗz

�ve?Τė0ˠ=īțȞƜ?̴ũUʡJQ

̮?x sUÝ,Q2J?ɁΤεßʩ?Ќ˿

UΓ�':Ū́:,Q1'RG9=0Z�

l×hʯǴ¸˄ʩ:*8®=ʆⅣʯǴ̆Ў

(QSAR)U˫98"21ɧǋǓ@�\�s|�
й͗Ĭŋ˟?QSAR�x�ʆ̵=698ʁέ
*21_�_Zz�ŃƢ×=Ƨ*8ʯǴë!

Ʌ̋9�Q 9̠?Ĭŋ˟U˫98ΪɯUΓ90
ЪǇ=̆ЎǴ?т9QSAR�x�!ǧOR21
QSARΪɯUĖ˫,Q':=NP0�\�s
|�й͗Ĭŋ˟?īțΤėC?ƳЌ!ɣǣ9

"Q1 
 
� �fĠ1</'���ĥPÑĔ�³��ñ

¯,&=B3]'Ê�ĜÞ.èóÏÜĝĕX

{ ��
	��¤À��3.�

 
� ȑHMGB1ȑ×ɦɾȐ§=N58METH=
NQ DAT ?ͮΉ�NB�d�e×X?ʯǴ
Ĭ!ȏė)R0)O=ͯą HMGB1?ɸƃ̞
ΓKȏė)R2': O0ȑ HMGB1ȑ×=
@ͯą?˓˻Uȏ�QņͫǴ!�Q1G20

ȑ HMGB1ȑ×Ȑ§=N58ͯąC?X��
��ʰÿUˁƭ).Q':!9"22J0ɦ

ɾΒ¬? HMGB1 !ȑ×=NP¬Ŗ)R0

hyperthermia<OB= BBB?̏͐!ȏė)R
80ɦɾ O?ϖ˓˟ϔ?àÿ!Ϝˁ9"0

'RO! DA̙͉͇ɦ?ͮΉȏėĦɱ=Ў§
,Q':!͠�ORQ1,<T40ȑ HMGB1
ȑ×!ɦɾ9Ø˫,Q':=N58 METH
=NQͯą̙͉ʕǴUȏė,QņͫǴ!̕ś

)R21* *0ɧ̥̎9@ȑ HMGB1ȑ×
?ͯƞąȐ§�Q9@ͯąȐ§UΓ589<

92J0ɦɾ9?Ø˫=Ŷ7#:9�̑δU

ǧQ':!9"89<91'?˕=Ў*8@

Äǥ?πз:*291ɧ̥̎͊ɱ@0HMGB1
! METH ǳǴ̙͉ʕǴ=Ў§*89Q':
UɋO =*2::K=0HMGB1! METH
ǳǴ̙͉ʕǴ͖Ŗ?ʈ́:<P�Q':U̕

*21 
 
� �n�$]254 1�ĐZ Ąåì4M

ď¥`�ĝ1�äë�

 
ɧ̥̎UⅡ+0SCs ?Êφ���WZ�U
)O=Ό̣,Q':!čɬ21'?͊ɱ?ǰ

˫@ȱł� ` :<P�QÊφ˟U¸˄*0

̈́Ɉ9ķЗz�ve?ʩ́ΤėLÛ˫͡?Ȳ
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Ȟ*2ƛƖϬȰ=NQŶ̥̔̎=698є

ǊȄ 30 ǋǓŰɂΕ˩̥̎ȉĀŬĳωÏ
ɭ �̫ĭЖȵϻΕ˩ĬƖϻÏђƷЏђ2019
ǋ 1ɞ 31Ɇ-2ɞ 1Ɇ. 

28) Kadomura N., Kawashima H., Matsuhisa T., 
Soda M., Kohyama E., Chikumoto T., Nagai 
H., Ito T., Kitaichi K. The isomeric 
discrimination and investigation of the 
metabolic profiles of synthetic cannabinoids. 
ASEAN-CINP, Yogyakarta, Indonesia, Feb 
28.– Mar. 2. 

29) Shimane T ,Wada K , Qiu DњPrevalence of 
binge drinking and association with 
substance useњA cross-sectional nationwide 
general population survey in Japan. 19th 
World Congress of International Society for 
Biomedical Research on 
Alcoholism(ISBRA2018)ђKyoto, Japanђ
2018.9.12 

30) Shimane T ,Tani MђYamaki MђKobayashi 
M ђ Kondo A ђ Takahashi M њ

Methamphetamine users in Japanese 
prisons њ Comorbid hazardous alcohol 
consumptionє 19th World Congress of 
International Society for Biomedical 
Research on Alcoholism(ISBRA2018) ђ
Kyoto, Japanђ2018.9.12 

31) Yamaki MђTakeshita YђTakahashi Mђ



-15- 

Kondo AђShimane TњPrevalence and 
correlates of adverse childhood 
experience(aces)among methamphetamine 
users in Japanese prisonє 19th World 
Congress of International Society for 
Biomedical Research on 
Alcoholism(ISBRA2018)ђKyoto, Japanђ
2018.9.11 

32) Shimane TњDrug use and addiction in Japan: 
Increase and decrease with new 
psychoactive substances є The 20th 
International Society of Addiction Medicine 
Annual Meeting(ISAM BUSAN 2018)ђ
BusanђRepublic of Koreaђ2018..11.4. 

33) ƻɹĲ³ђϣΐ�MHђ̹ˍРƔђϣΐ
ǵƇђɮɧäǟњʗЍȵȭŧ×Ė˫͡?

h� yρɵ:ȵȭ?πз=Ў,Q̥̎

ѐ̭ºŹёєl��m[� 33 đ?¡ϻŴ
Γˣ¸ėǓɃΓǥ=�%QΏ˟Þƕ˻Ű

ųȵȭ?˦ˡ:πзє̭ 114ťɆɧ̙̽
̙͉ƖÏƖΔ͑Ïђăǔђ2018.6.21. 

34) ƅΡ̈˭͜ђƯƺȻƔђƻɹĲ³њŬМ
åî:˷Ɩќ�Y �z:X`x�XU

6<$2J=є̭ 33ťɆɧŬМåîĮ˾
ƖÏƖΔƅÏl��m[�ђɭÁђ

2018.12.1. 
35) ƻɹĲ³њķЗz�veŜз?ΓɂњĀ
ŬÔʗρɵ 2015ǋ?͊ɱNPє̭ 22ť
ŷ˥̇ΏĜǅÏƖΔƅÏђŷ˥ђ

2016.11.6. 
36) ŖˬʿђŋƼħ£ђɿˬƳǠђƻɹĲ³њ
Ώ˟´˫�Þƕ˻͡=�%Q HIV�HCV
̮ǿɴˡʦ:ǿɴ�Z×ndΓĨ=Ў,

Q̥̎єǊȄ 29ǋǓɆɧX�h ��X
xYdl��ĮƖÏƖΔ͑Ïђ̙ƉƼђ

2017.9.9. 
37) ƻɹĲ³ђϹĉɼђŖˬʿњ¡;Ôʗ=
�%Q`�\Z�ΟĜÛ˫ˡʦ:Ώ˟Û

˫:?ЎϬњΏ˟Û˫=Ў,QĀŬÔʗ

ρɵNPєǊȄ 30ǋǓɆɧX�h ��
XxYdl��ĮƖÏƖΔ͑ÏђÁϼђ

2018.9.10. 
38) ƻɹĲ³ђϹĉɼђŖˬʿњ¡;Ôʗ=
�%Q]{m z×�dÛ˫ˡʦ:Ώ˟

Û˫:?ЎϬњΏ˟Û˫=Ў,QĀŬÔ

ʗρɵNPєǊȄ 30 ǋǓɆɧX�h 
��XxYdl��ĮƖÏƖΔ͑ÏђÁ

ϼђ2018.9.10. 
39) ƻɹĲ³ђϹĉɼђŖˬʿњ¡;Ôʗ=
�%QƅчÛ˫?ſģњΏ˟Û˫=Ў,

QĀŬÔʗρɵNPєǊȄ 30ǋǓɆɧX
�h ��XxYdl��ĮƖÏƖΔ͑

ÏђÁϼђ2018.9.10. 
40) ǚŮ͎ɥђƸƺЄÃђģΐЙђƶɧƅђ
ƶэɋ͞ђɮɧäǟђƻɹĲ³њťǩȵ

ȭɃΰ=�%Q TC ]�`[�s �e
� �?϶˫=Ў,Q̥̎єǊȄ 30ǋǓ
ɆɧX�h ��XxYdl��ĮƖÏ

ƖΔ͑ÏђÁϼђ2018.9.10. 
41) ƻɹĲ³ђÄɪиňђʠˬŖƔђƶɧȸ
ǛђϠч˧ƔђЋ§˭̀Ɣђɮɧäǟњ

Ώ˟Û˫͉р?�QHIVИǴ͡=�%Q
½̐Ё]nw�Û˫!ɠΏXz�X��

n=§�QǡЮє̭ 32ťɆɧ]ZoƖÏ
ƖΔСÏ�͑ÏђƅАђ2018.12.4. 

 
 

G. ãàđ×Á�WĤAßĚÒÉ 
 

ˠαłǧ0Ɲ˫Ɂɻ̀Љ00?Ç 
ˠ=<*  

 
 
 
 


