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õ± F4 ɬrõ|mëȆalTĝŋ /�7o9̃m`�q E<MO ɚɰɂǝɬm±l

!C#"� ȪȗvʲȪĞalt�l_r !C#"� ȪȗrʲȪĞ± E<MO ɚɰɂǝq�i

l E<MO ɚɰnefEɚɰrÐŐʍvǀń`�g_nq��ıɱƜv˼Tnƚ�

��m!C#!� ȰȪqtTllE<MO ɚɰnefEɚɰrÿȦƙɍqjTl`�qʡ

ɚqǞʛc�Ƙʓvp�vlE<MO ɚɰɂǝq��ÿȦǶȭv !C#"� rǶȭqǏ

ěmp�_nvȽŁ`�gm�

�

+%�ɞʤ�

� ˺ĹĬƩĐē±ŝȰƜ˺˻ɷ�Ȯr˺ʱɂqŰc�˺˘ʼȪȗ�ǀńaƞɮ

rB# rǀńqˎʓpʊēmp�mʷƀr˼̀ĞȿçqtTlōĄh]m�ɘ

(


ÌÝnƸŧ`��˺ɔ˽Ȫƞɮrŝxví�ur˺ĹĬƩĐē�ǐȠal

T�_nu�l_��ʊērĕîȠmp�!C#"�rȰȞ±ÞƐ`�qˎŞpŃ˲

np�_nv×Ơ`��m˺ĹĬƩĐēǐȠɮqŰalØĒq!C#"�ȰȪrĦ˞

Ɔ�ʝǆc�_nmlÐʓp!C#"�rȰȪ�˙y_nvĈǖ�m°¨r!C#"��

ǔȹɇmǌ�uqagîȠǣƄmĵbǣƄmȰȪalT�p�l�±§È�q

ŔkTgʝǆǸ�ȻɊc�_nvıɱmp�mfrg~q±lŨˡq!C#"��Ȱ

ȪalT�ƞɮrE<MOɚɰnefEɚɰrĜƣ�Ǟʛc�Ƙʓvp�m|gl

E<MOɚɰɂǝq��ÿȦǶȭv!C#"�r×˙qǏěmp�_nvȽŁ`�g_

nu�l`�qɿƃƙȠqĶ]lrȹɇvƘʓmp�nƚ���m�

�

ʧʴ�

� ǔɅ�ɛs�qpg�̄ǔȹɇqƓƺĚ̄ƓģĘTghw|agğȀ˂ŞŤ

ŞŤ˜ǩŤȹɇ˜İɶȩƣŤĊˏİɶʝǆĄɀŤǃũp�wqɚɰĊŢʊȜŤ

ǃũrǃũŀĳêqħxƓȾλaÎ^|c̅�

�

�



� (
�

xj_e�

(��!L@c�C6�1�ALXTO@ZYLBPp2@POTLqLYO�eZWPO@ZYLBPpKZXPBLqTYOCNPO�LaLANCWL@�

YPN@ZATA�ZQ�BSP�ULbA1�2�R@ZbTYR�P>TOPXTN����#@LW�!LcTWWZQLN�DC@R�-(�1�

(((,�(((.��)''
��

)��cwmk�1�sptoptourvqbhkmnnozaiglfdj`y

^l�W,-�1�)0)�)0.��)'('��


��DLLO�7�1�:YNTOPYNP��@TAV�QLNBZ@A��LYO�ZCBNZXPA�ZQ�ZABPZYPN@ZATA�ZQ�BSP�

ULb1�TYBPR@LBPO�LYLWdATA�Q@ZX�BS@PP�MWTYOPO�LNBTaP��NZYB@ZWWPO�>SLAP�

:::�B@TLWA�TY�NLYNP@�>LBTPYBA�bTBS�MZYP�XPBLABLAPA��2YY�#YNZW�)
�1�

(
+(�(
+.��)'()��

+��2@LRZY�4STYR��3��"TYR�J!��4SPY�44�� LBSLX� ��8CLOLRYTYT��A��8CWWPd�� ��

2@WPY�A!��H@TRSB�����AL@YPA�9��7TRR�H5��5LSCB�H �1�9TRSP@�TYNTOPYNP�ZQ�

ZABPZYPN@ZATA� ZQ� BSP� ULb� 	
 #"��� TY� >LBTPYBA� bTBS� XPBLABLBTN�

NLAB@LBTZY�@PATABLYB� >@ZABLBP� NLYNP@� B@PLBPO� bTBS� LYBTLYRTZRPYTN�

LRPYBA��4LYNP@�:YaPAB�).�1�))(�))-��)''0��

,��CCRRTP@Z�D ��5ZOAZY�E3��7LYBLATL����8ZZOOLd�C��2RSLWZZ�E��!PS@ZB@L�3��

#�CdLY�7�1�2XP@TNLY�2AAZNTLBTZY�ZQ�#@LW�LYO�!LcTWWZQLNTLW�DC@RPZYA�

AZATBTZY�AL>P@�ZY�!POTNLBTZY�CPWLBPO�#ABPZYPN@ZATA�ZQ�BSP��Lb�)'(+�

F>OLBP����#@LW�!LcTWWZQLN�DC@R�.)�1�(0
/�(0,-��)'(+��

-���TVCT@T�E���TX�:��JLXLeL�E��2VTdLXL����KSLYR�B�� T�J��4SPY�4��4SPY�H��

HLYR�D�� P�25��DST�D�1�4PWW�MLAPO�TXXCYZBSP@L>d�bTBS�XPAPYNSdXLW�ABPX�

NPWWA� NC@PA� MTA>SZA>SZYLBP�@PWLBPO� ZABPZYPN@ZATA� ZQ� BSP� ULb�WTVP�

OTAPLAP�TY�XTNP����3ZYP�!TYP@�CPA�),�1�(--/�(-.0��)'('��

.� 3T�J��8LZ�J��6ST@NSTZC�5��4LZ�4���TVCT@T�E�� P�2��DST�D��KSLYR� �1�
3TA>SZA>SZYLBPA�NLCAP�ZABPZYPN@ZATA�ZQ�BSP�ULb�WTVP�OTAPLAP�TY�XTNP��

2X���ALBSZW�(..�1�)/'�)0'��)'('��

/� KSLYR�B��JC�H�� PP�D��IC�B��"LUT�2�� P�25�1�3TA>SZA>SZYLBP�:YOCNPA�
#ABPZYPN@ZATA�ZQ�BSP��Lb�TY�5TLMPBTN�!TNP�aTL�" CA
	4LA>LAP�(�5P>PYOPYB�

: �(f�!PNSLYTAX����3ZYP�!TYP@�CPA�
'�1�)
''�)
()��)'(,��

0��2VTBL�J���C@ZASTXL�D��"LVLUTXL����9LdLYZ�9���LYLT�C��DLALVT�!��DLbLAP�

E�1�6QQPNB�ZQ�LYBT�LYRTZRPYPATA�TYOCNPO�Md�NSPXZBSP@L>PCBTN�XZYZBSP@L>d��

NSPXZBSP@L>PCBTN	MTA>SZA>SZYLBP�NZXMTYLBTZY�BSP@L>d�LYO�LYBT�G6872�X2M�

BSP@L>d�ZY�BZZBS�PcB@LNBTZY�AZNVPB�SPLWTYR�TY�XTNP����3ZYP�!TYP@�!PBLM�

	
 TY�>@PAA���

('��9LdOLd��24�1�gh�E�4PWWA�LYO�BSP� dX>SZTO�DB@PAA�DC@aPTWWLYNP�CPA>ZYAP��

:XXCYTBd�
(�1�(/+�(0-��)''0��



� (+�

((��CZAATYT�!��2OLXT�D��GTL>TLYL�#��#@BZWLYT�C��GPWWL�2��7@LNLAAT�6��8LBBT�

5�1�4T@NCWLBTYR�gh�E�NPWWA�LYO�BSP�@TAV�ZQ�LNCBP�>SLAP�@PA>ZYAP�LQBP@�

eZWPO@ZYTNLNTO�LOXTYTAB@LBTZY����3ZYP�!TYP@�CPA�).�1�)).�)
'��)'()��

()��AL@V�D���LYLdLXL�����LC@����EAPYR�94��3LYLYVSLS�D��BCUP�5E��DLd@P��H��

�PbPBB�2��"TASTXC@L�:�1�#ABPZYPN@ZATA�ZQ�BSP�ULb�OPaPWZ>PO�TY�XTNP1�

OTAPLAP�aL@TLYBA�@PRCWLBPO�Md�gh�E�NPWWA�TY�Z@LW�XCNZALW�ML@@TP@�

TXXCYTBd����3TZW�4SPX�)0'�1�(.
+0i(.
--��)'(,��

(
��2VTBAC�2��:ASTRLXP�9���LVCBL�D��4SCYR�D9��:VPOL�D��DSTXTeC�����CMZ�D��

 TC�J��FXPXC@L�!��!LBACeLVT�8��JZASTVLT�J��DLTUZ�D��:bLVC@L�J�1�: �(�

@PNP>BZ@�LYBLRZYTAB�OPQTNTPYB�XTNP�OPaPWZ>�LCBZTXXCYP�L@BS@TBTA�OCP�BZ�

TYB@TYATN�LNBTaLBTZY�ZQ�: �(.�>@ZOCNTYR�44C)�Gg-�gh�E�NPWWA��"LB�

4ZXXCY�-�1�.+-+��)'(,��

(+��2YOP@AAZY�2��8@LSYPXZ� ��6YROLSW�4��DBCMPWTCA�2�� LRP@?CTAB�!���4L@WABPY�

9��:AWLYOP@�F�1�: �(.�>@ZOCNTYR�ghE�NPWWA�L@P�@PRCWLBPO�Md�PAB@ZRPY�

OC@TYR�OPaPWZ>XPYB�ZQ�Pc>P@TXPYBLW�L@BS@TBTA��4WTY�:XXCYZW�(-(�1�
)+�

)��

)'(,��

(,�� D>LYR@COP� 8��� 9PTXQPWO� D�� HPTAAXLY� : � 1� AC@TQTNLBTZY� LYO�

NSL@LNBP@TeLBTZY�ZQ�XZCAP�SPXLBZ>ZTPBTN�ABPX�NPWWA��DNTPYNP�)+(�1�,/�-)��

(0//��

(-�� PP�D9��4SLY�C4��4SLYR�DD��ELY�J ��4SLYR��9�� PP�!4��4SLYR�96�� PP�44�1�

FAP� ZQ� MTA>SZA>SZYLBPA� LYO� BSP� @TAV� ZQ� ZABPZYPN@ZATA� LXZYR� NLYNP@�

>LBTPYBA1�L�AdABPXTN�@PaTPb�LYO�XPBL�LYLWdATA�ZQ�BSP�ZMAP@aLBTZYLW�

ABCOTPA��DC>>Z@B�4L@P�4LYNP@�))�1�,,
�,-'��)'(+��

(.�� LYOPAMP@R�C�HZZ�G��4@PXP@A�D��4ZeTY�!��!L@ZWB�5��GCYULV�"ZaLVZaTN�8��

�ZCABPYT�D��CLRSLaLY�D�1�AZBPYBTLW�>LBSZ>SdATZWZRTNLW�XPNSLYTAXA�TY�

ZABPZYPN@ZATA�ZQ�BSP�ULb��2YY�"J�2NLO�DNT�()(/�1�-)�.0��)'((��

(/��7POPWP�D��AZ@BP@�DC��5�2TCBZ�7��2WUZSLYT�D��GPANZaT�A��!LYQ@POT�!��

2@OCTYZ�A8��3@ZNNZWPBBT�C��!CANTZBBZ�2��5T�7POP�#�� LeL@ZaTNT�ED��4LX>TAT�

8�� JL@ZX� "� 1� "ZYPc>ZAPO� aL@TLYB� ZQ� MTA>SZA>SZYLBP�LAAZNTLBPO�

ZABPZYPN@ZATA�ZQ�BSP�ULb1�L�NLAP�AP@TPA��2X���!PO�()
�1�('-'�('-+��)'('��

(0��JZYPOL�E��9LRTYZ�9��DCRTXZBZ�E��#SBL�9��ELVLSLAST�D��DZPY�D��ELRCNST�

2��EZdZALbL�D��"LRLBL�E��F@LOP�!�1�3TA>SZA>SZYLBP�@PWLBPO�ZABPZYPN@ZATA�

ZQ�BSP�ULb1�>ZATBTZY�>L>P@�Q@ZX�BSP�2WWTPO�ELAV�7Z@NP�4ZXXTBBPP�ZQ�

�L>LYPAP�DZNTPBd�QZ@�3ZYP�LYO�!TYP@LW�CPAPL@NS���L>LY�#ABPZ>Z@ZATA�

DZNTPBd���L>LYPAP�DZNTPBd�ZQ�AP@TZOZYBZWZRd���L>LYPAP�DZNTPBd�QZ@�#@LW�

LYO� !LcTWWZQLNTLW� CLOTZWZRd�� LYO� �L>LYPAP� DZNTPBd� ZQ� #@LW� LYO�



� (,�

!LcTWWZQLNTLW�DC@RPZYA����3ZYP�!TYP@�!PBLM�)/�1�
-,i
/
��)'('��

)'��DLVLRCNST�D�1�"LBC@LWWd�L@TATYR�45+��@PRCWLBZ@d�B�NPWWA�QZ@�TXXCYZWZRTN�

APWQ�BZWP@LYNP� LYO� YPRLBTaP� NZYB@ZW� ZQ� TXXCYP� @PA>ZYAPA�� 2YYC� CPa�

:XXCYZW�))�1�,
(�,-)��)''+��

)'��DB@ZXTYRP@�� �1�ESP�RLXXL�OPWBL�E�NPWW�@PNP>BZ@�LYO�NWLAA�WM�!94�@PWLBPO�

>@ZBPTYA1�6YTRXLBTN�XZWPNCWPA�ZQ�TXXCYP�@PNZRYTBTZY��4PWW�,.�1�/0,�/0/��

(0/0��

)(��AL@V�D8��!LBSC@�C�� ZYR�!��9ZAS�"��9LZ� ��9LdOPY�!D��8SZAS�D�1�E�@PRCWLBZ@d�

NPWWA�XLTYBLTY�TYBPABTYLW�SZXPZABLATA�Md�AC>>@PAATYR�gh�E�NPWWA��

:XXCYTBd�)+�1�.0(�/'
��)'('��

))��ELRLbL�E��"TASTXC@L�9��JLUTXL�E��9L@L�9���TASTSL@L����!LBACeLVT�8��

JZASTYZ�:��!LPSL@L�J��JZASTVLT�J�1�Gh(��gh�E�NPWWA�>@ZOCNTYR�44�

NSPXZVTYPA�XLd�M@TORP�L�RL>�MPBbPPY�YPCB@Z>STWA�LYO�XLN@Z>SLRPA�TY�

TYYLBP�TXXCYTBd�OC@TYR������
����	
 ��	���TYQPNBTZY�TY�XTNP����:XXCYZW�

(.
�1�,(,-�,(-+��)''+��

)
��DSTMLBL����JLXLOL�9��DLBZ�E��5PUTXL�E��"LVLXC@L�!��:VLbL�E��9L@L�9��

JLXLALVT�D���LRPdLXL�C��:bLVC@L�J���LbLXZBZ�9��EZS�9��JZASTVLT�J�1�

"ZBNS�9PA(�>LBSbLd�TA�@P?CT@PO�QZ@�BSP�OPaPWZ>XPYB�ZQ�: �(.i>@ZOCNTYR�

gh�E�NPWWA��3WZZO�((/�1�,/-�,0
��)'((��

)+��5TPWT�7��GP@XTUWPY�5��7CWQL@��7��4LNNLXZ�"��!P@LaTRWTL�D��4TNP@Z�8��

CZMP@BA�2��3CNNSP@T�D��5�2AL@Z�!��8PMMTL�"��DLWP@YZ�2��6MP@W�!LBBSTLA��

9LdOLd� 24� 1� EL@RPBTYR� 9CXLY� gh� E� 4PWWA� bTBS� KZWPO@ZYLBP� LYO�

:YBP@WPCVTY�)�QZ@�:XXCYZBSP@L>d�ZQ�9Z@XZYP�CPQ@LNBZ@d�A@ZABLBP�4LYNP@��

4LYNP@�CPA�-.�1�.+,'�.+,.��)''.��

),��4SPY��J��!TdLYTAST�!��HLYR�D���JLXLeLVT�D��DTYSL�C���LZ��D��DPTBL����

DLSZZ�5��"LVLCNST�9��HPTAAXLY�: �1�9ZcM,�XL@VA�WZYR�BP@X�SLPXLBZ>ZTPBTN�

ABPX�NPWWA�LYO�@PaPLWA�L�SZXZRPYZCA�>P@TaLANCWL@�YTNSP��"LBC@P�((�1�

))
�)).��)'(-��

)-��4LWaT� !��2OLXA�83��HPTM@PNSB��H��HPMP@��!��#WAZY�5A���YTRSB�!4��!L@BTY�

CA��DNST>LYT�6��5TaTPBT�A��3@TYRSC@AB�7C��!TWYP@� 2���@ZYPYMP@R�9!��

DNLOOPY�5E�1�#ABPZMWLABTN�NPWWA�@PRCWLBP�BSP�SLPXLBZ>ZTPBTN�ABPX�NPWW�

YTNSP��"LBC@P�)
�1�/+(�/+-��)''
��

).��"LRLALbL�E�1�ESP�NSPXZVTYP�4I4 ()�LYO�@PRCWLBTZY�ZQ�9D4�LYO�3�WdX>SZNdBP�

OPaPWZ>XPYB�TY�BSP�MZYP�XL@@Zb�YTNSP��2Oa�6c>�!PO�3TZW�-')�1�-0�.,��)''.��

�



3�.2�	-��+v~Cy�

B3	
 gf|mb��
E!��	
 
%-OK	MK���
 5��	
 .%
OK	MK������qpKue�

�+� �v��
��)��*�

r_�	
 O(�v_��

Ta�

�(� )�(�

ASJKko	
 *%
Z(
�g���

���

図１ 



骨
梁
体
積
（

cm
３
）

 

0 

0.01 

0.02 

0.03 

0.04 

0.05 

VC ZOL MEL ZOL・MEL 
0 

0.01 

0.02 

0.03 

0.04 

0.05 

VC ZOL MEL ZOL・MEL 

全
骨
体
積
（

cm
３
）

 

B3� E!��  5�� E!�d 5��A 

B C

図2 

* 

** 
* 



B3� E!��  5�� E!�d 5��D

図2 

(OO�

�

AO�

(

AO�



111�J:JP8T�

6#3�1�

.
�
1
1
4
�

2��

BLFG1GJ�3J11T�

6#3�1�
#
#
3
�

�LP��3J11T�

6#3�1�

�
L
P
�
1
"
3
�

H��L8�	#HF�(��

#HF�(�"5�3Y.�

H
�
�
L
8
�
"
5
�

2��

2��
2 �

34*+�69A3�

3
4
V
P
8
�

2!�

 5��E!�� E!�d 5��

34*+14X	��

B3m�

pum�

E 

図2 



0 

0.001 

0.002 

B3� E!��  5�� E!�d 5��&�

'�

(�

骨
梁
体
積
（

cm
3 )

 

)� *�

0 

0.001 

0.002 

0.003 
全
骨
体
積
（

cm
3 )

 

図3 

** 
** 

*** 
** 

��Q�LO�
UST��

��M�	
NO�
UST��

5(� "� ��

61/� !� ��

0*/� !� ��

61/V0*/� #� ��

*** 



5(� 61/� 0*/� 61/V0*/�
���	
PN�

��

61/V0*/�
���	
KR�

���J=�

&�

�!�J=�

'� (�

0 

5 

10 

15 

20 

���	
KR� ���	
PN�

5(� 61/� 0*/�� 61/�0*/�

��

!��

����

�!��

����

���	
KR� ���	
PN�

5(� 61/� 0*/�� 61/�0*/�

*** 
*** 

*** 
*** 

*** 
*** 

*** 
*** 

*** 
*** 

*** 
*** 

�
�
�

	
�
�


��
��

�
�
�


�
�
��

��

図4 



5(� 61/V0*/�61/� 0*/�.B?�4E@9�(?>CA?<�&�

(
)
$
�

() �

2
9
A�
(
E!
�!
�3
7C
�.
:,

�
8�
H
��

2*�(E#�37C�.:,�8�H��

((%(��

.%*��

(.%+��

(
%*��

)(%-��

(-%(�� -%)��

.%/��

0 

10 

20 

30 

1 2 3 4 

'�

** 
** 

*** 

(�

0 

10 

20 

30 

1 2 3 4 

* 
** 

*** 
*** 

C
D

4 
 陽
性
細
胞

  (
%

)  
 

C
D

8陽
性

 細
胞

  (
%

)  
 

図5 

** 



&�

+
?
D@
�
�

()�!�

2
*
�3
7�
.:
,
�
8�
H
��
�

&2(�37C�.:,��I��

()%*��(-%+�� )
%-�� 0%0��

'�

5(� 61/V0*/�61/� 0*/�.B?�4E@9�(?>CA?<�

0 

10 

20 

30 

1 2 3 4 

* 

** 
*** 

4
A9
:


�
�
��
�
��
��

図6 



5(� 61/V0*/�61/� 0*/�.B?�4E@9�(?>CA?<�
&�

'�
4
(
3
F
G

�

()��

2
*
�&
A=

9
>
;7
>
�-
7=

BC
9
A�
.:
,
��

+.4(�37C�.:,�8�H���

��"��� ��%��� ���!�� ���!��

0.0  

0.5  

1.0  

1.5  

2.0  

1 2 3 4 

*

*

** 

*** 
*** 

F
G
�4


�
��
�
��
��

図7 



1� 2�

100µm 250µm 

図8 

0 

5 

10 

15 

VC ZOL MEL Treg 
��

���

 ��

"��

$��

VC ZOL・MEL Treg 

l
o
}
k
o
w
�
	
 
P
�
�

���

{
}
n
`
z
i
e
�
	
 
�
�
�3� 4

����

���

����



7

��

A
S
J
K
k
o
�
	
 
�
�
�
�
�

0  

10  

20  

30  

1 2 3 

���

E F 

8

0.0  

0.5  

1.0  

1.5  

2.0  

1 2 3 

?
@
A
k
o
�
	
 
�
�
�
�
�

3
4
+
x
t
k
o
�
	
 
�
�
�
�
�

3
4
/
x
t
k
o
�
	
 
�
�
�
�
�

����

���

0 

10 

20 

30 

1 2 3 
0 

10 

20 

30 

1 2 3 

���

����

図8 



cabjl� E!�dr� IhsM� ueyc� ue]w� knt[�

GJLKPJ�PVIJ	PVIJ�CLI	
 B�� 
%()��OK	MK� �� L%�:%� v_i(vCv_s.v� -��

3�.2�	-�� 
%()��OK	MK� 45C�	
 +�OK	MK�� L%�:%� v_i*vCv_s()v� .��

2�#%3K�44HM.O>	>�J5SIG	�� 
%()��OK	MK� �� L%�:%� v_i(vCv_s)v� /��

3�.2�	-�� 
%(�OK	MK� 3D�	
 (�
�OK	MK�� T%�H%� v_i(vCv_s.v� 0��

3�.2�	-�� 
%��OK	MK�  5��	
 .%
�OK	MK�� L%�5%� v_i�v� ^t[�

表1　主なMRONJ発症マウス一覧 



 16 

© 
� °Ģv�rj�}�

3�-2��,� ěnXC3 ÷ĥàßġªÕĦXF!� �Ü¿�÷ĥF!��	�,NJ�LJĦX<5� �

Ü¿�÷ĥ<5��-�	NJ�LJĦXF!��<5� �á¿�÷��F!��	�,NJ�LJ���<5��-�	NJ�LJ	
 

n±EMXe\I\ď ( §X� ďn]gZĈ 
	 §Xe\I\SĂ�^üû�X

Z¿�EgYĈ 
	 §SĂ�¿�¼nX�Ġí 
ĀÐ^ÁÐEXÁÐ¼ (ď¼n

xcm^µÓĄigYB4,J ðøTXÁÐSĨď�n´Ğù@vÖ�EgY�

�

© (� ÁÐ (ď¼S¬ýģSÛ¾�

1Ī¬ýģn?C[:3B â�^ècY�

2Ī¬ýģn?C[:3BĩÏ�ģ»¾ĈØnX[�ģ�êēSćÇòÈ^ècY

ĥ��0	�	
Ħ�

3Ī¬ýģn?C[:3BĩÏ�ģ»¾ĈØnX[ģÌ�êēSćÇòÈ^ècY

ĥ��0	�	
�����0	�		�Ħ�

4Ī8�5�Êā�Y�ÒT¹Â¬â�Xmh�}t�T 
NN kZ[Y�ÒTĝÉS

Â¬â�Xĝæ�õTģ¸ìSģÌXmh�}t�T �		:N kZ[Y�ÒTĤ

āÉSÂ¬â�Xmh�}t�T 
		:N kZ[Y�

5Ī�ÒTXčă¸ðøS¤¯n?C[¢ę¶�i�rnX[óZČs^ècY�

-�114 nMÑðøĖ�^Ą>�"
	
 X�ËÞ�âni�pa�g^ĉ¯Eg�"(	
 Y

�ËÞ�â�S �KO,GJ,�3PHLSGKM�À�Ę½ðø^Ė�E�")	
 XH�:KS ?Xr

AHG�
 Ę½ðø^óZČ_K�"*	
 Y34)* ė½tEBT 34)* ¹Ę½ðø^čă¸

ðølEMdc�rEg�"�	
 Y��ÒTX¢°Ģ÷Sčă¸ðøÄĥĊõĦl C3

÷Sčă¸ðøÄĥĝõĦlSĒo£]GY�

�

© )� ÁÐ (ď¼S�ĠģSÛ¾�

1Ī¢÷n?C[ÁÐ¼S ûïþ�åSÛ¾� ĊÙõTXĠģĜ�Đ�^ècY�

2Ī�ĠģSæÛÅğS:3B â�^ècY�

3Ī°Ģná>gxcmS�ÄlĠģĜ�^ċaEgxcmS�Ä^ècY�

4Ī�Ġģn?C[:3BĩÏ�ģ»¾ĈØnX[�ģ�êēSćÇòÈ^ècY

����0	�		�	
 �

5Ī�Ġģn?C[:3BĩÏ�ģ»¾ĈØnX[ģÌ�êēSćÇòÈ^ècY

����0	�		�������0	�		
	
 ��

�



 17 

© *� �Ġģn?C[ñö®ćÇòÈ�

1Ī8�5�Êā�Y�ÒT¹Â¬â�Xmh�}t�T (�	:N kZ[YĤāçõ

TÁÐë^XĊħT�åSĕĔ��Đ�^ècY�ÒTºÂ¬â�Xmh�}

t�T 
		:N kZ[YĊÙõTXģðøA×­Eg«ÑģSî¨^ècY�

2ĪģðøA¦­EM>[ģ³ûAĎôEM ����SĚÃc[Đ�^Ġģ«Ñ

Đl�¯EXÁÐ�n?C[Ġģ��Sğên±c[ÔÝkąèEgY

�����0	�		
	
 �

3Ī¦­ģðøÄY�����0	�		
	
 �

�

© �� ÆÍă�n?C[ 34* Ę½ðø?Xr 34. Ę½ðøÄ�

1Ī¢÷n?C[u��kbrzr|��ÇSòÈ^ècY�

2Ī¢÷n?C[ 34. Ę½ðøÄS�£^ècY����0	�		�������0	�		
	
 �

3Ī¢÷n?C[ 34* Ę½ðøÄS�£^ècY���0	�	
�� ���0	�		���

����0	�		
	
 �

�

© ,� úÿn?C[ B4,J ðøÄ�

1Ī¢÷n?C[u��kbrzr|��ÇSòÈ^ècY�

2Ī¢÷n?C[ B4,J ðøÄS�£^ècY���0	�	
�����0	�		�������0	�		
	
 ��

�

© -� ÆÍă�n?C[8VBðøÄ�

1Ī¢÷n?C[u��kbrzr|��ÇSòÈ^ècY�

2Ī¢÷n?C[8VBðøÄS�£^ècY���0	�	
�����0	�		�������0	�		
	
 �

�

© .� B4,J ðø^éÎEg°Ģ÷SćÇòÈ�

1Ī8�5�Êā�Y·©T¹Â¬â�Xmh�}t�T (�	:N kZ[YĤāçõ

TÁÐë^ècY¡©TºÂ¬â�Xmh�}t�T 
		:N kZ[YĊÙõTX

ģðøA×­Eg«ÑģSî¨^ècY�

2Ī�ĠģSæÛÅğS:3B â�^ècY�

3ĪĠģ«ÑğêÝYģðøA¦­EM>[Đ�^Ġģ«ÑlEXĠģ��Sğ

êSÔkąEgY����0	�		�������0	�		
	
 �

4Ī¦­ģðøÄY����0	�		�������0	�		
	
 �

5/�ÆÍă�S 34. Ę½ðøS�£Y�



 18 

6/�ÆÍă�S 34* Ę½ðøS�£Y����0	�		�������0	�		
	
 �

7Īúÿn?C[ B4,J ðøÄS�£Y��0	�	
�����0	�		��

8ĪÆÍă�S8VBðøÄS�£Y����0	�		�������0	�		
	
 �

�

ą 
� �m <#! � äãxcm�Ć�

F!�Īn~s��đÕ¥ÚX<5�Īz}u`{�X�45DĪqekzon�X3EĪ

lf�wmu`ysX�K�T�ĪĞù�Ö²XR�H�Īå�Ö²�

�



� 	.�

�IHMGE:MSR�UIPE:IH�S9:ISRIGUS9M9�SJ�:LI�NEZ�M9�GE;9IH�F?�E�

HIGUIE9I�MR�UIK;PE:SU?�$�GIPP9�

�

$EOELMUS�#;KM?E4E�		
 ��$EOE9LM�9MO;MUM�
	
 ��C;9;OI��EOE4;UE�(	
 ��2EMKS�CELE:E�
)	
 ��2EM9;OI�7@;4M?E4E�)	
 ��CS9LM:EOE�CS9LM4;UE�
	
 ��6ENM4I��MRE4MOEZE�
	
 ��9;RMEOM�

#;@;OM�
	
 �ERH�CS9LM4E9E�9M:EKEZE�(	
 �

�
		
 �2ITEU:4IR:�SJ� UEP�2MEKRS9M9�ERH��IHMGMRI��5UEH;E:I�#GLSSP�SJ�2IR:EP�

�IHMGMRI��6SOOEMHS�BRMYIU9M:?��


	
 �2ITEU:4IR:�SJ�2IR:M9:U?�JSU�1LMPHUIR�ERH�2M9EFPIH�!IU9SR��4EG;P:?�SJ�

2IR:EP� �IHMGMRI� ERH� 5UEH;E:I� #GLSSP� SJ� 2IR:EP� �IHMGMRI�� 6SOOEMHS�

BRMYIU9M:?��

(	
 �2ITEU:4IR:�SJ� UEP�2MEKRS9M9�ERH��IHMGMRI��4EG;P:?�SJ�2IR:EP��IHMGMRI�ERH�

5UEH;E:I�#GLSSP�SJ�2IR:EP��IHMGMRI��6SOOEMHS�BRMYIU9M:?��
)	
 �2ITEU:4IR:�SJ� UEP�ERH��E>MPPSJEGMEP�#;UKIU?��5UEH;E:I�#GLSSP�SJ�2IR:EP�

�IHMGMRI��6SOOEMHS�BRMYIU9M:?��

	
 �2ITEU:4IR:�SJ��SPIG;PEU�1IPP�!LEU4EGSPSK?��4EG;P:?�SJ�2IR:EP��IHMGMRI�ERH�

5UEH;E:I�#GLSSP�SJ�2IR:EP��IHMGMRI��6SOOEMHS�BRMYIU9M:?��

9M:E�O;��#ETTSUS�����-
-���8ETER�

�

1SUUI9TSRHMRK�E;:LSU/�2U��CS9LM:EOE�CS9LM4;UE�

�

9I?ZSUH9/��IHMGE:MSR�UIPE:IH�S9:ISRIGUS9M9�SJ�:LI�NEZ��UIK;PE:SU?�$�GIPP9��

DSPIHUSRE:I�

�

0SRI�UI9SUT:MSR�MRLMFM:SU9�EUI�:LI�4S9:�I>:IR9MYIP?�;9IH�HU;K9�JSU�:LI�

:UIE:4IR:� SJ� HM9IE9I9� ZM:L� EGGIPIUE:IH� FSRI� UI9SUT:MSR�� MRGP;HMRK�

S9:ISTSUS9M9�� 4EPMKRER:� FSRI� 4I:E9:E9M9� ERH� 4;P:MTPI� 4?IPS4E�� $LI�

HIYIPST4IR:�SJ�NEZ�S9:ISRIGUS9M9�MR�:LI�TE:MIR:�UIGIMYMRK�ER�ER:MUI9SUT:MYI�

TUITEUE:MSR�M9�ORSZR�E9�4IHMGE:MSR�UIPE:IH�S9:ISRIGUS9M9�SJ�:LI�NEZ���" �8	
 ��

#MRGI� :LI� 4IGLERM94� SJ� SR9I:� SJ� �" �8� UI4EMR9� ;RGPIEU�� ER� IJJIG:MYI�

TUSTL?PEG:MG�SU�:LIUETI;:MG�4I:LSH�LE9�RS:�?I:�FIIR�I9:EFPM9LIH��$LIUIJSUI��



� 
��

MR�:LM9�9:;H?�ZI�EM4IH�:S�MRYI9:MKE:I�:LI�TE:LSKIRI9M9�ERH�:LIUET?�SJ��" �8�

;9MRK�4MGI�4SHIP��DSPIHUSRE:I��D :	
 �ERH�4IPTLEPER���3:	
 �ZIUI�EH4MRM9:IUIH�

MR:UETIUM:SRIEPP?�:S�)�ZIIO�SPH�1
,0:��8�JI4EPI�4MGI�:ZMGI�E�ZIIO�JSU�
�

ZIIO9��ERH�I>:UEG:MSR�SJ�:LI�JMU9:�4SPEU�SJ�:LI�PIJ:�4E>MPPEU?�ZE9�TIUJSU4IH��

$ZS�ZIIO9�EJ:IU�:SS:L�I>:UEG:MSR��:LI�4MGI�ZIUI�9EGUMJMGIH�ERH�LM9:SPSKMGEP�

EREP?9M9�SJ�:LI�NEZFSRI�9;UUS;RHMRK�:LI�:SS:L�I>:UEG:MSR�9M:I�ZE9�TIUJSU4IH��

4;U:LIU�4IE9;UI4IR:�SJ�:LI�H?RE4MG9�SJ�P?4TLSG?:I9�MR�TIUMTLIUEP�FPSSH�ERH�

9TPIIR�ZE9�EREP?@IH�;9MRK�JPSZ�G?:S4I:U?��7R�:LI�KUS;T�EH4MRM9:IUIH�ZM:L�

D :� SU� �3:� EPSRI�� :LI� LM9:SPSKMGEP� M4EKI� SJ� :SS:L� I>:UEG:MSR� 9SGOI:�

I>LMFM:IH�E�RSU4EP�GS;U9I�SJ�LIEPMRK��ERH�NEZ�S9:ISRIGUS9M9�HMH�RS:�SGG;U��

6SZIYIU��MR�:LI�KUS;T�EH4MRM9:IUIH�ZM:L�E�GS4FMRE:MSR�SJ�D :�ERH��3:��

S9:ISG?:I9�MR�:LI�FSRI�PEG;RE�HM9ETTIEUIH�SYIU�E�ZMHI�EUIE�ZM:LMR�:LI�

NEZFSRI� EUS;RH� :LI� I>:UEG:MSR� :SS:L� 9SGOI:�� I>LMFM:MRK� E� :?TMGEP�

LM9:S4SUTLM94� SJ� S9:ISRIGUS9M9� SJ� :LI� NEZ�� 0I9MHI9�� :LI� R;4FIU� SJ�

UIK;PE:SU?�$�GIPP9��$UIK	
 �MR�TIUMTLIUEP�FPSSH�ERH�9TPIIR�9MKRMJMGER:P?�

HIGUIE9IH�F;:�STTS9M:IP?�:LI�R;4FIU�SJ�AB�$�GIPP9�MR�TIUMTLIUEP�FPSSH�

9MKRMJMGER:P?�MRGUIE9IH��4;U:LIU4SUI��$UIK�GIPP9�ZIUI�GSPPIG:IH�JUS4�:LI�

9TPIIR�SJ�LIEP:L?�4MGI�;9MRK�4EKRI:MG�GIPP�9ITEUE:MSR�4I:LSH��7RNIG:MSR�

SJ�$UIK�GIPP9�JUS4�LIEP:L?�HSRRIU�EPPIYME:IH�9?4T:S49�SJ�S9:ISRIGUS9M9�SJ�

:LI�NEZ�MR�4MGI�EH4MRM9:IUIH�ZM:L�D :�ERH��3:��$LI9I�UI9;P:9�MRHMGE:I�:LE:�

�" �8�MRH;GIH�F?�D :�4E?�FI�MRYSPYIH�MR�ER�EFIUUER:�M44;RI�UI9TSR9I9�GE;9IH�

F?�:LI�HIGUIE9IH�J;RG:MSR�SJ�$UIK�GIPP9�ERH�:LI�MRGUIE9IH�R;4FIU�SJ�:LI

AB�$�GIPP9��4;U:LIU4SUI��:LI�JMRHMRK9�SJ�:LM9�9:;H?�EP9S�9;KKI9:�:LI�

TS99MFMPM:?�SJ�:UIE:4IR:�SU�TUIYIR:MSR�SJ��" �8�F?�:LI�EH4MRM9:UE:MSR�SJ�

$UIK�GIPP9��

�


