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1. !"  

 

#$%&'()*+,-../0International Primatology Society123IPS4567,-89

:;/0Captive Care Committee123CCC1:;/<;=>?@i)AB1CIPS<;DE1F

G&IPSHI/JKLMNOEntebbePIQR21SIPST/UVWXYZU)*+,-.[\

L].^_`aQbTcd0efgh.ijh.ik/glmIY].4mnopqLlr

mstUQuvwx1yz{|5,-}~Q`a1#$%�C��cX#$%�L�,��

��i��m7�)*+,-Qst1�5�c,-}~X$%�Q��������1�{

������Ks�m�c,-Q��i$%m ¡Q¢£XL�¤¥¦§¨Q�©�1#:

;/ª«¬®1¯°±²Q§³1�´Jµ¶·¸¹µ¥º§³�»¼½¾¿mÀÁQÂÃX 

�p+�ÄQ)*+,-Q67ÅhvÆÇÈQ��mÉ°1�ÊËÌqÍÎighijhm

k/ÏQÐÆXÑÒÓÔÕÃÖ'm�c'�)*+,-×Ø×�QÙÚms�Ðv1Û¦'

(ÜIQ�K)*+,-��i��ms�Q$%ÝLÞI1ßàáâ¥ãÛ¦$%1äå8

æ)*+,-¼çèéiêhQ~Úm��1�ëìÌqQs�Úí�¼²àîQ].<ïX 

��ðO'ñ0�òó{�ÓÔÕÃÖ'4�C´ô¬#'�K)*+,-��m}~Q��1

õ¥º��öÞÊÚKÓÔÕÃÖ'1÷ø��ðd�'ñXùÄ1#$%úåûüº'ñQ

'�ýþÿ!0ef"'#$%#'s�&ÙÚ'Ô-�(Y)�1)*+,-ó*vÆ*>

+,-1¥û#$%Q´J{þ.Q41/ù��å¼çÛ0s1XÔ�1fïà23Q].

æ4æ5Û6stå�c67)*+,-Q}~1nI�å78679:;<xQý=9>#

Ë?*@AXBÅC'QDEik/ûCFnsGHbT1IqJKLMÛ¦å¼ç��ý=i

§xmCFNOQ'ñPQRSmHIQ$%1/ù1#§¨TJKABÛ¦ÜIQ18æ�

K)*+,-��Qêh��¼�s1Q$%1�EUVÌqQÉ°QWXmY�YZ1ó�

E¥ºÉ°°[QÖ\X 

#:;/5ù$%\]^A²WZ_`aS�g-b.cdmef�ÙÚ)*+,-QôÉX

Ô�1ÞghiQ{1ßàLj]zkêÊg-b.lm,-únQòo1)*+,-äú�

*ÙÚ1�ëÙÚ,-QpqË?Búår1�78AB].UàîQ£ïYsX�ò1Ëé

LÌtÔuvò�wDxs�,-67mÙÚ�©�Q°à`a1�Búåyzi{ra5ò

E|z}~i��m��1Ù,-}~;TxX:;/´J�K)*+,-s�Q�hmp�

«qáâRussell and Burch’s (1992) Q3 ‘R’$����i{rm�x0replacement, reduction 

and refinement4X#´J�KùÛ�s1�Lú�?QöØ1pq�Ô/��ÚKs�Q)*

+,-X/ù1Iq�ÐvÛ�'(RS���á�Q��1�ëIqh���´ôÓ�Q6

7��6�1�{r��Ä)*+6�QÐÆX)*+,-ÙÚ¶i�h:;/m��¶Ëé

¼çà�'�m'(��B��jQ��m�XQÂÃ1� ¡5¢Ö£M»¤,-QØ¥m

`mX(www.bbsrc.ac.uk/funding/news/NC3RsPrimateGuidelinesSep06.pdf) 

¦Ä1Ó#$%RÛ§ðI�Ø1�ý¨»Q)*+,-Qpq©*Fª1�p«¬XÔ¼

®K½àîQHýI,1��*¯�Q)*+,-*°±²³°a´µ�j1¥º��¶�¼

�a�·¥º¸¹º»Q¼½¶AB¾g��Q¿uÀ«Xó#{Á1Iq�Âv8³L�g

ÃÄ2¼ÅÆQ6�1Çv¸¼¾g��¥º�g,-¸¹º»¼½¶QbTÈÉXà�r²

³°Ê/ËÌ�U1ÍJ©c��)*+,-Q��0ef Pan African Sanctuary Alliance 

(PASA) [http://www.panafricanprimates.org]; The Association of Sanctuaries (TAOS) 



 2 

http://www.taosanctuaries.org4X#$%Þg«�¥ºÇÈQ67Î�1�ABÏ¥mÂÃ�Ù

¥º��·Ìq�Å2QÐÎB�;ÊéQ��X¢�"F1BÅ#$%;ÑÒuKg-b.

cd�ÙÚQ)*+,-1nLÌÞgÊÚK°à67QÎÓ1]E{ÓÔà^YF0f��

B��j1s�&1,-Õ4Ç{/YkpQ�Ö0f²³°1´µ�jmD×��4ØÌT

JKÙ°à67)*+,-¼çêhÚÛ1��ÅzÚíYZ1/ù#$%Ëé*Ü(÷Ý¬

;�Q��mÙÚstX��1²Küº�hm}~«�1 IPS��S�Þ)*+(Yß-Q

àpIY0?®24X 

 

 

2. Ó�Ä��  

á

�g)*+,-A¼çÕÃÖâãip+v,äåiæçèémêIëìí®îuQÅÆX¥

ºguïJ!T�ÄÓ&v,Q)*+,-pqQ{r1àòoðñ{òÐ-6QóôX)*

+,-ì�Ä&KC6�/*¨»1÷ø(Yõ+*ö÷1<Y#Öa'(ß-º»Qøù1

ó{g-b.[\cdQuvÏ¥XIqÞg�úBmqxQ`mûüTqQvý1� þY

õ+ö÷aß-º»�cIQ¨ÿv,XÔ�1�¥ºvýQ!E]"×²¬#$%Q^KX

#$Á1#$%^%!EQ{¨ÿ�g)*+,-�´ô&àÓI�'åJ6�Q¥Ûê©X

à 8ú(Q,-}~m].h&$²1ËéBqn)ÙÚ679:2²gQ���Ä¨ÿ¼

ØQ)*+,-1�ë1*ºnLtLì�Ä¨ÿQ��Ëé+¤,11{r��g6�Q�

-XÜ�.2þépq5½T/eQRÛ01Î��R206�1ú�Oç{r¨ÿ34QY

QX567g890WHO4mgl:;8³890ECG4ð<Q=�KÚKg-b.YQQ

)*+,-QD>Ï?5@0®34´J1¨ÿ*ºAÔ{B�Ü6+CQIY�Ë¼çD�1

� zE½ú�� Q 6� X � K ;FQ IUCN ) * + - 6G=>H?

http://www.redlist.org/info/tables/table4a.html. 

fïQ2àÞvì�Ä¨ÿ,-1efY¬´ôÓ�Q67��6�°ÐQÎ�21¨ÿËé

sKö¼ÅÆQ-61�5,-Ï¥ 8QÖI1�yz�rJðØa¶ì�CK¼îuâã1

�åLMNnà)*+6�QÖI»¼Xfïüº)*+,-LÇMÖIâã(-1O<îu

PQ1�ñKÌq�úyzÖv*éÖRSaT;UVaöó1¨ÿ¥º,-ó{ÊéQ1õ

Y¬��YQQ¨ÿËéWXYþ�Z[#ÖÎ�Qcdp;a¶�g,-Åh��1�\]

6�Qú¾��XÔ�IqÞgÒ^ç1^�òo�g)*+mp+v,F_Qÿ!{&p+

v,åäí`abQ)*+ÕÃÖO<QXÔc²¬nàÓÔÏ¥åMNQpq1¥º)*

+6�s(UúåALbd1/Yp+Qef�gÚ¬¥ºÏ¥Xh{fù1IqË?�W«

�Þ6�i°çúuvQiý D�QzkÖ`1L«�Y¬g-b.QYQ�cI¨ÿX 

WZ¨ÿjkJlm1nÞgop�K-6pqm8³��QqrX¥ºp4ú�ìsJt�

»¼0efIUCNG=>1CAMP)*+uu4a¶ØÓÂÃ ¡QÕÃÖ'ê(¶X8Nv

wÏ{^uvQ1/ùËéXY+ôcd¶�¼²�K6�8³��Q£EXfïþ�p4x

öuLasy1ÞgÙÚ��xQisSQiümpq;jz{|£M-6}r{~ 8X 

 

¨ÿ`ý  

���#��,1Q¨ÿúåO<)*+,-Tqgìðñ��Xnà§³�CAB¬A2¨
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ÿmÅh)*+,-Q`ý0��H?Ancrenaz et al., 2003; Jolly et al., 2003; �5®4=IPS

�K8³�g)*+��QD>?5@4Xì�Ä¨ÿ)*+,-�¡�Ì1�,-ÓÍØÁó

{E�Q1��Q��^úå/E½,-Q��mg�X�W1)*+,-Q¨ÿm��BÅ

�4-6mÖ\�G�j1õÞgò��p�mO<BúårQïJYmAXC��Ëé8æ

���¨ÿ)*+Qp¼� ¡��1�\]p�Q¨ÿ`ý1�½���¤¼1�{ô��

ú¸¼QX¨ÿQ`ý�Ë?Ù¼,-aÌqQ�Î<;�rK¼�½a��QE�Ø�ã1

�ËéÚ�»�½,-Q��¨ÿÌq1ó�åLÌq»¼�½a��òÞÌq.VL��¯X

Ú��¨ÿQ��LKò�����1¥ãÐÎ�Íz�Qò_#�/�êhÖ *1óå¡

Búå{r�¢m�½XñKÛß)*+,-;*åL��¯U£Ö¤�¥1�¯à�� =

úâ1/Y¥¤£K-6iÐÎi��m��Ä¦/ýX/f1d§)*+úååLB�¨-i

©ªm8³,1Q«¬Ó��¯uv1�ÛßL�~'2®äJ¯§��Q��Q)*+,

-¡Ëé*ô�°²��X 

���¶�*°,-Q}~À£`1kËé8³*°,-�¼·¸í±i²³ÃÄm¨¨¶Q

ÅÆX¼�Q,-Ë¼ç5ò´E1�Û�ÝaìÎ^îu1Ë¼çp�QU´�X��p)

*+�"1U´�Q;<`ý{µ¶·¸UT�·qQ¹º·Ò»XL¼½QÎ�2fïU�

`ý�úI1;ª¾mp�Q`ý{¿ÀzÁ¦1ú�WÒ»µ¶·X¥Û`ýßå&¼�¿

MU£��mZ[)*+ÂÃ£�QpHI1�28»ÀQ�2¦ÄX 

 

 

 

 

ÅÆm,-  

Ç*¨ÿQ,-ËéBúå�¼ÈÉ1ÙzÊ¶XËÌQTdËåÙ,-iÍmiòÍÝ1Î

ÏÐÖ�ÑoÒÓÔ-18³,-�¼²³'Q�½1�LòÐ,-�©�8N8¡QÜÕX

Y¬yzÖ×ìmm�½1�ËÞ,-�ËÅÆ1Ò�{�^QñØ�Î1�Ù1a1Î,-X

�D�Þ,-�Lp+R°¯1/YÚ®AÛFì�Ä¨»Q)*+,-ÛÜ*�Lp+R°

¯1/à^ÝQÞ×p+ì�Îì�!Tëìm��QE�X 

ì¨ÿÖßJl1,-ËéBúåª¾m{r�½XÜÕÞgàá 81�òtv�%,-â

ãKíäiåªmÕQ�½X�¼Þ,-æÅÛË,-1�Ë?ç�U�vÆ¡8X�Ü,-

e&ËÙÚTdÊéQ�èÅÆ1�¼dK IATA�K'(é,Q MvÆ

0http://www.iata.org/ps/publications/9105.htm4XËêáË½,11L,- ëQÎ�2tå·

,-AB¨-i©ªiUVm¼½b|´³Xfï,-¼¬�igìiìríîazkWZ�

ÊKzU£,-QÎ�1Ì#�Ë?*,-1Ò�{Y¬¼çbEX 

fïÅËQ,-{AB����ja²ï1ÌqËé*VKà ¡�b�ÅQÊé���0?

R3¦¡ðð¸�41 �djñ³����-6a��Ø¥Q,-æòXC'D×Ëé�¨ÿ

Öm¥º��nsIèéQ[h©ó1´ôÛ��L0fïnLxöàQô4·¨ÿ¶m²ï

¶ð¯�úXL,-Q°àÃ¿nv8æCITES ¡1IATAv,- ¡1�5°à'�aÖ`

Ï�g,-8³ôý¼çîõQá�1�Ù)*+,-¼çèéQ[hX�ãuvQ{1)*

+,-cï'óvÒ^má�²ï'sIQý 1/Yö`�)*+,-Q,-��nÀà`

WX 
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¨-û©ª  

ì¨¼QÛ�Jl1Þg·,-ABÊKz-6Q¨ù1ú©ÚQªóÞgÑòB�Xfï,

-L¨ÿÖÅË¯V1Ë÷¨(YÌq'Ô¨øÛ¦¡Qùú¨-XIq�û÷¨ÝTqª¡

Q¨ù1efªïXfïÐvi·F¨-÷71fø�U�¤Q3`1ËVücI�Ný��1

àÞvòËXY�bX 

 

ëì  

p+m)*+,-LÓlighi�/mIYUQþÿÙ¼)*+<Ycdp+ëìQl§1

õ�òó�p+m)*+,-F_��ðgö·QÖ×ìÖ!Xp+�êIQì�Î/"#)

*+6�1¥Ûn$�CL�|p�%_L67�Î��&²n1êÞi'£(iª)m¹*

nåO<)*+,-90%�UQT��1÷ø*ºFþì�Ä¨»Q,-X 

*¨»Q)*+,-yz�»¼ì1/Y��i}~mâãKp+ì�ÎQ+¢1¥º,-�

ÂÓÍúå,ìa��1Ç�*ºe(UmÌq¸-Qp��¼çÅÆX/ùLWZòonv

êá����,1X'£(Lüº)*+-6ÍU{ÛÐîuqr1°�ßvàúå1nËB

.ê'£(/üXe(p;óv¸¼�'/üm /aÒ»'£(01XL,-Ö×ì.U1ì

2m3�ì�ÎÖ×Qëì���¡E�1/ùË+¤�#Qì2/ümÊé,1��üºÖ

×ìQÖ!X 

á

 

3. '(,-  

 

��)*+ÕÃÖ'mÙÚ'ª¸¬=4E�g,5-6'(º»s6@023CITESs641

7�TJK{r'(�g,-º»�-6O<QÅÆX°à)*+-6\=±?s6®Û

0àóôE�Q-64a®20f�zº»�î¸Åh1#úåàóôE�Q-6 40H?

http://www.cites.org/eng/app/appendices.shtml4Xcï��Þgîõá�c²ï�ú ¡1��

ìÛ'°²*ºû?-6Fuý8�Q,-ÐÎ1�vÆ� CITESs6<;'ABþéQ§:

9ýX²K8³i,-}~ms:7gQ«�1�ËY¬;7ß-�¨ÿi67m,-)*+

,-X 

á

,-m�¤  

fï,-L�ú'ÅË1Ë�ÌqcIÊéQ<Ð/0m³7��1�=>ïJmëìO<Q

,-PQX��'ñvÆ¥Û�#�¤÷ø½F�êõQËÌ�1X,-mQ.Vò_ú*ú

?1/ùËÌ�1Ë?åAB�,-ûz-6ÊËQ ¡@_mÚ&*OpAðñpBQò_X

�³7C_ËéBúå?1�z�,-1¸��ïJXË«�,-QÍÎmIYÐvÞz3<

êÊQ�a�cIiòXL²ï<Ð/0�©�1¯àh&1/ùó�D�Þ,-�L,-Ú

QËÌaþÿTdQË¬¯XÔ�1DKÌqEFì2QÎ�1úåÐvÞÌq>+ÅËX 

�¨çQGÛ-6Qpqi¨»QÖßmò_i��pqiÐÎuqm°à�KëìaE|Q
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ÂÃ1÷øs�HI1nË?Ú®LJXGß,-ËûzÚ®QK#Û�L²1�ëêá�_

�¤¸�pM_Í¦0?RN¦¡ððM_ûÚ®4X�KOº,-&AB¶3�<3�QÚ

®ËéÛ·Ñ,-çO2ÛYQÖXAB¶m¸�¶8NPÜQQ:�¡uv1/YkqË#

,-Q}~m���5e(p;QU£ÑòR�uvÂÃX 

 

,-  

ËéAmjká,-I©�zS½°,,-Q}~XLMI©jkòËú�,-���p;C

ÓQ`WmGÛüQ2T¾¿1�¼ç�M¸�`Q�^X?jkÇË÷øL ëa�~Î�

2QË�,1mÛTà�p;QQ:`mXIqh�´JL ëU.L�íVQÎ�21¼W

QR,¶åQ:Xíþ�>Ä0f,-Õ;eicds�&i�9�ju41�~KZ�QÀ

�,-��p;mØ�YZ.Q,-X 

Y¬�%L,-�©�,-&K��©r[Ý!TQ�½1<%)*+,-Ë>+,-1Ò�

¡<üºÐÎ/O<½TQ��0f�Ùa%1Q\]^_4XL,-�©�1ËBqÙ,-

`Ê1{rLË¬�QabïJXIqÇh�´JÙ,-AmÊË,-�cvÙÚQË¬m9

:1,-mQ¥Û�¤åÙÌqLdIòÞçZ[m`ÊXfï,-�«¬ÊË1Ë«�ÙÌ

qL,-í�åcä«¬1�ABFà?-6Z[Qe�_Qf�XWZ*K 4dòQ,-

ÞgAB¨-m©ª1yz´JEFY�jdIò_°ÐñrghQB�X,-í�ËBúå

b?)*+ÐÎ¤LË¬¯Qò_1�ÛÞg *,-LË¬�Qò_1À`��,-Qp;

ËBJ8æ,-Q��àáX,-)*+,-çiÄ°Ðò_�úyzj*1;¥ðñO48d

ò1/ùË¬Þg8¡T06Y,-ghTd4�AB 8QÜÕ@_1�8kL�ú�?Q

 ëòQ,-U£X 

Ëò�n);ÑlQ,-`m1LÐmmçO;¾YQÖF_Cn;rQüoXËBq��í

½�p�1aL�Ûp�UÅÆ��-6aØÓ��'ñQ,-X,-Ë[K��21·ñð

,1uÚi,òË¼3qp;r���X)*+,-/¼wxaìstrQ�~uv1/ùL

UÓ,-wxme&òÞgò�«�dí�úå²nQ��o9:X�åLuÚi,aÅy

òÞ)*+,-VK&ÄX 

z,pË8æ{,m,-��àá1�� ¡«�ç|},-5[K~�CQ1�LabïJ

2úå²nQC6Î�`ä{,XÐ�úC�ç�ÐBQ|},-mÛ��2Q)*+1��

¼R{,-X,-ÚQË¬Ëå�%��a�½1Ü�ÜÕ�m��AB 8QÜÕmB¨-

©ªÜ�XË¬Ë&à8¡,-Vôa�·iiÍmÓÔÖi�ÍÝQTd1�ào�Q�V1

màóQ°àþ�§:XÞÐQ§:÷ø�bæ51�Û?,-��àá1¯àWZ/!Tz

L,-9:2�Êa¼�QÎ�a�A�ØÇË?÷øo�Q°Ð¨-m��$Û1�51«

�ç,- ëQúåÏ1Û¦Q:�ô��X  

)*+,-Q'(,-¼CITES þXIATAv,- ¡Û�*SY{�êCITESL@,`aQ

 MQX��CITES,-:;/��<ô¬v,-,-e(80Live Animal Transport (LAT)4

��c�K,-�¼�Õ�iP½��ia�p�ÚÛQ ¡XCITES LATe(8NýûIATA

¼�ê(��cnà ¡Q��1�#v,-,-QCITES ¡A²@�`JX 

 

¸�  

ÛÜ¸�1ËBªÞ,-ì,-Ë¬�°²X/ü�G1ËÞÌq°çÊéQ<Ð/0Öß1

¯LêÊQË�1ûÌqQ�Î<;��1Ò�¥ãê�èé0fëìa���41�AB¨
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-m©ªXË�U·,ìa¼�Q,-ABÀ�bEmàîÖ`�ÌqQ�}X 

ËYG�¸�Q,-(Û¦Ú®1÷øØ¥içOím����1G¦Ú®Ëû?ÐÎ,-�

êXfï?,-xö*�¥Ï�_1#Ë?L¸�GBª�<¥Ûe(0?RN¦¡ððM_

ûÚ®4Xfïà,-L,-�a¶çOG�¥��1Ë?8NÌQÚ®1�2S���/�

zíG²n�ãÎ�X 

L,-ªû]cFm1Û�ò_QÊËÃÄi<Ð/0mk/ÏÊË0fï�c¬F�Î<;4

{ÞgQ1�Ù,-��,-mFÃÄFØQ¼�m ¡Xç�-6i,-QÏÎm�lid

Iò_iØ¥m�1Q��1°vÆQÊËò_ó#àGHXFçQ,-Ë?*÷¨ûØ¥Ö

��þÿQ¨-��KÊË�©X 

 

 

4. ��D>  

 

A2��mp��Ú67,-vÆ�K�)*+,-ÓÔn¢i}~m7�Q£s^_Q].

mÀ�£&X¥Û¦¡^K¤�67)*+,-Q�1ðdz��D>1� þz�67,-

Q��ûÙÚ1Û�3Y,-��ûÙÚ`JXÌ÷ÝÛ¦�ênI'�ým ¥Q¦(��

a$%(http://www.aaalac.org/resources/internationalregs.cfm)XË?hi$²1�2´JË�ã

ÊÚKÕÃÖ5�ÕÃÖ'Q,-67�11�Ùm¶úå��¥ºà�)*+,-��ûÙ

ÚQAm��a ¥XùÄ1Iqh�´J&§àQ¨"��LÕÃÖ'�ôQ)*+�j2

8�ãQ)*+,-��ûÙÚ��L¥º�j¼çá�X 

 

)*+,-��ûÙÚ  

GÛ°YcdYQÙÚ)*+,-Q��nË?�ôz,-��ûÙÚ`JXÞg$MÛÄÝ

©��e(p;(Y,-��`JQÀ`p1�LªDmp�D>Uà0<��Qð"«X�

�,-��`JQq«Þg5�1&À`p:¬,-��ûÙÚ:;/i���bazkCà

á��màC�Qp;1�Ùkq·¸�)*+,-À`XDx].®m,-ÙÚQêhÏ

Qq`Û�®LÛÄ+ôÀ;aÛÐ+ô:;/ÍU1kakqËéÀ*KÙÚ,-Q¯Y°

°Q.]acd[\X 

G°��nË?$MÛÐ,-��ûÙÚ:;/1z�÷øL)*+IY.igl.i}~m

�9u`a&àÀ�C�aC].cd��Qp;X:;/Ë·U���À`p±H�°à�

K)*+��ûÙÚÎ�Q��1�28LMQ$%¼çá�X)*+��ûÙÚQ°à`a

Ë*Ný/ü�ëR²�&��9:mstX 

´J��³H)*+IYÀñXùÀñú�LÛ:±à�)*+��ûÙÚQ[\ABÊ�1

÷ø�DxmÚ®jh��1#ÇM-6QA�IYmgv(Ã´µA²´J1RêÂ�me

(p;¶,-F_·,1ËÌTdm�j1yV1¡�mk/�: wx1IY��z{1H�

IYmlmxIY1kR1ÊËm��1YDe)*+,-Q}~i�Êû��ABIY��1

�5��e(p;X 

G°��nË?´ôz��x¦(ê©1±5,-��i¦¸mzkþ�©ó°à`aQ¾¿X

¥Ûê©(YAmQ��§:Ë�<)*+��ûÙÚQ��Ï`JF�¹X 
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p;  

��½Ð���2À�mz{p;��bE|ijh��i�67)*+,-Q[hmÛ�Å

h1�5Z[C-6mÐÎÐvQp;X¼�àá��iàåJmºìQp;åY�c67)

*+,-Q}~(²bTQ»³X��Ë28��ûÙÚ)*+,-Qp¼�ÊéQ��1�

Lst�Ýrp�Ö�|m�Ú,-X��Ë³Úàs�,-].C�Qp;1aABAmQ

äq¼�X��à`W28¥ºs1,-¹ºi9{azks�¦(QÀ�mz{p;Ü��

�aC�8�½W¥ºWX1�ë�Û6p�m].UêõQ`mX 

67�1ËðdÛ��¤QF;e��`J1� ¡Ï�¾ý¿9m��`J1�Ù;e ¡

¬Â)*+��m}~0fËÌi�9i[hiIYiÀ7i��4`aQFðda½�Qs

tX`JË÷øü6ÓmQNýDx1�8kOçm8NêÊQ��måJX 

 

;e��måJDxË?(Y,-��ûÙÚ`JQÛ¦¡*ò�/üX¥Þà�K28WZ

�)*+��ûÙÚQúåQ���*�¥ÖÁÜ1�{¼ç«�mHIX 

WZ67�p+)*+,-Q�1Ëðdz��D>1 þ��p+)*+,-Q��û[h1

�yzp+��¶m¼��Q)*+,-F_ðg,-Ö×ìÖ!X°à;enË?S_ç¸

-�p+)*+�5ÌqQ89mÎÂ°úå�ðQpÍm��Õ�X¥ºÕ��4-6iì

2i����mp;âã©r�à°GHXËyzÒ^ÃÄEFQ B§Å*ì21/YÞ×h

¼�ç5òE|úåT�Xà����1Æëì�Lm���j0 CDC4ms�,-./

0ILAR4nLM¬ÓÔQ)*+[h$%1ú�~Ú¥º$%a�4�167-6Î�ê²

i ò Xef� http://www.cdc.gov/mmwr/preview/mmwrhtml/00001538.htm; 

http://www.nap.edu/readingroom/books/labrats/ 

 

Ðp7g  

��,-Q;eÐv8NÝrQÐpoÇX��ËABÊéQoÈmÉÊ�11BËmö2�

³�XL,-Ë�a&ÄËÌËÒ�QÄÌ�ËLL,-�1ÄËÒX�D�;eL,-I\

©¨aÍÎ1ËAB>+QI\aÏ_�Ñ¥ºv,cIX 

 

 

5. )*+,-R°  

 

�1Ë&à8¡QU£,1�þÐ�,-Q¢^âãIY1ÇvàR2�ÑÒÓÔ1��,-

ìRÛ��x��²XÛ¦Ë�!ðÏ�:Q`Jó{ÞvQ1�¤,-��aÓÔÕ½Q�

eX 

)*+,-QËÌaRÖ:;Ë×¾�j�LÅhms�vÆ�úQþÓ�1�ê67,-Q

ÍÎighijhmIYÐvX 

RÖ:;QTdË8¡Û�aÛ��-6,-RÖiÓ&v,iA�iòÍÝ1�÷ø 8Q

ÅØm-:�Ù,-à�/<Oz-6Ù§QIY0fÚ¨iÛÜiþ·ÝhÞðißàu4X

ÌËABÛÐU£i`ÊmêÊQÃÄ1à 8Q¨-iª¥mÜÕX 

 

k/ÃÄmÅØËÌ á
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RÖmËÌ:;L`ÑcdQ�ò1Þg8N,-Q��m}~XÌqË&£siáÚQf�

´O1�ë¼çâ³1��,-¼�a��XIq��ÙÚÓÔf�´OmÅØËÌ1ã°Ë

Ìúå/LO^TäåXÇjvÒ^�åúgæ~ç+m&è�x1ò�8NËÌÖémÔê

�làá1�u@a½�gëaPãQ¦¡X�jRÖmËÌ:;òËXY�bi,-��;

em)*+,-IYmÅhQÀñQ^?1ì�A2n)f�m�j18æ,-¼çàáQb

.��mIYÅh1�5[h�½rQ}~X 

)*+,-ÐvÛÐìòiàvJQÃÄØ8NÌqQjh��XË��GÛ-6QÓÔIY

mk/890ef{~ÛíÛîaÛí�î4£Mk/�ÎQTdm�<1�5?�Îûïþ

zk�-6�ÎQÜð¸-mñÐX�K�RQ,-ØÁ1A�Î�2Ë?3�a¶�ÎRÖ1

õßåòå7[0fk/Ïiì2.U4Q,-¯LÛóX,-{~åmô7�1Ë&�õQ

)*+Àñm/aÀ`,-}~Q;e£MX��s�&/Þ�ÏQ %öþþQ)*+¯LÛ

ó8<÷¤�1�òyz¬��XBÅ¥ÛêýL^�-6¯0<Ò�ÓÔQk/�Î1õñ

rÌúg¬k/Rê1/>+67,-váXLúåQÎ�21øÏ�ÎF_mùÏ�ÎF_

Ë8N<Ð1~¡úåúg�Î�QúûX 

LÖ×ì.U1Þ)*+,-L�Û@_�3�a�Î67��ÞÔSüÖ×ìcdQàîÏX

��Ö×ì.cdn{L3�a�Î67Q)*+,-ÍUcIQX�ã1^�6+Qcda

©ó1efý-,J.mý-U£efuX�þs�Ú)*+½TQÓ�m@_ú�{rpJ

<#mÑKâN7gXÜ�àáQËÌ�ji¡<ÿ�mÙÚA·hxQ��1#ú�OçC

ÐcrQefm¦¸YQXËÌ�jQ��mA·hx��ú�^�»ÖL)*+,-�99

!mC"§¥¯#çX0?IY þ14 

fï¯à9:�Î67s�,-1Þå¡7[Q,-3�ó{ÛÐúIQk/89`mXßà

L&àC�SæQf�`J1æ5�4�b.a}~Qh&Þg>+671äå¡¥$êX�

ò1>+67ËNýBúå?Qò_1�×¾��XÛ��"�D�Ys�h&>+671õ

�ÛQ2Þv1ËWXY,-��p;i)*+,-ÀñmÀà�K,-}~Q´J`WQà

åJQp;1�¼çþ��h:;/Q%�XL¥ãQÎ�21ËAB4ÄQÏ¥�8æ,-

Q}~m��Xßvúå1ÌqË?û�6+,-àÜði?åiem-ðQ¸-Xûp+

Q·,1�Ù¼ç?,-Q¸¼1ó�å*éêû�6+,-Q¸-Q�01/Y¥6·,�

å78�p+)*+Qk/ÐÆX 

RÖÃÄËå78,-Gíìòv,�©QÐvX��1gvIQ&ÎÇ&v�4-60&K

z��QÓÔIY4mcdÚí�MXËÌÛ�Ëå��,-dn²Búå�QIYa'1�

þÌU£Þ1�5ÛÐêÊQìêÃÄ�ÙÌÓLÖ(,iI)i*µi+,m-.Xå¡A

B-ð/0Qf�ó^àÚXË?ABÙ,-\��:Q�/0Ûó�:1fï�4,-#Í

QIY�ðgQ1�à°��1#Ü(&Ì\�4XË?�òÖ�cÛºFvý1÷øËÌ�

Oa¶ÅØUÓXÅØQ2q�©c,-QIYighmjh���¡uvXF8<Q,-�

ÎÞgî���1��úûa�¡Q3ÉFØ�½iËLMÛ¦I,`JØÅhm{rå4Ï

·,X�j�ÎËÌQòo1ËÒ^,-QÎ§i5·@_ÐÆizkuvQ-6Ç&mË0

�(6ËX�´JÙÚg7QËÌX�ÎËÌËÅVàÕÃ8m9:[u£�1�Ù¼,-Ü

�-6ÇMQIYyzgv�eXËAB8¡pqQÝ[ÕÃ81Ù¼°à,-å¡�ò¤L

8UXLúåQÎ�21Iq��£ê&�m&Ä¦¡QËÌ1÷ø;´IX��jQ@AË

&)*+,-ÀñLÂÃPÜQ9:2ûü1�LHIFm:;ÏÖefX 

,-ÕmzkdÛÏËÌ¯Q)*+,-Ëà9:[a<Jp+ÜxQWü1��<vLÉF
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ØQ¼�X¥º�1¯QËÌË?Ðs:É°8¡=1�{r<vFØQ@Ö×ëìa3É

QE�XfïD�<vË×)*+,-ËÌ1Ë ¡A>kqA2P%0f�v÷¨a-?)

*+,-4X 

 

@_vÆ  

üº��a'ñà�K67ËÌTdQ;>��a$!^?1�¥º@ùF_à^TGHX

®5dÛ¬p6*PQËÚaµ�Qù+��XL£MËÌQèéTdò1Ûò�Ç&nËé

¼çuÜ1Ìq÷ø�Ól.UiglUik/UighUmIYUQÇ&XIq�AAÙÚ

g7Q:;1/Y¥ãQËÌÜ�nBCdXù6�j�D7]ýÙ)*+,-s1z5·�

(6Ë1Ü��KEF1�ëLD7Q,-úåÌ�¼ç��p;Q8¡Ò^X´OËÌ{Û

¯uvQ*CGÏ1ÙÚ¶ËéLzCFmcd9:D�2Bq«�T§ËÌ��d§XHIi

ÊéyVQËÌJ]"q�,-Q}~½à®1�^úåyzöØËÌ��QbTJMXËÌ

QTdmÅØË¢{¤£K�-6mÐÎÐvQKL¬Â1���M>Ö¯TNhý=§:¯

 MQ;dËÌ lX 

ÊéQ@_��éÔ^eÒàáQ}~1õ{½TQËÌåÙËÌÅØmyV¼�½Yìò1

ó½)vÖËêk/ÐvXcdæ5½�Qú~Ú@_åAÝ��ÚKs�Q)*+,-ÓÔ

IYQpq1�ò{rH�IYmlmxIYQpqmO�X 

 

-hÃÄ  

67,-Q-hÃÄËÊKz-6mgv¢XtriPrmÜÕ�,-Q��m}~ñ�uv1

�üº-6�"ËBq8NL;ÊþÓX�Ù{QF6+1ó/LtrmPrn^ÝQÎ�2

�RXËyz½¾mìsQw,X,-I\Ëà 8QÜÕ1�yzê�½,-1zÜÕó

ËûzkI\Q¡JXÙÚ�SÜÕ`ýò1Gdò 10-15ÐÏ_Q@ê,TTY 8X�

´JÙÚ@âÃ:;X 

Ëé�K5FâÃØi¿TäX�G_ËÌQ�5ËÛT1�8� ¡wU,-mABp;Q

U£e(ÃÄ1õ{�ËåV,-QA�gvXúåQô167�p)*+,-QÏ_Ë&à

WX1/YWX{ÓÔäxQØ¥1Ìà®K,-��mÃÄQ}YXäå1yz{!Ô²Z

^�Qäå1/O<îuQåÉ1/ùÞgBq{rXËÇj«�fZ{rLF[T\)*+

,-]ðþÓ�Qc?^�,-Quv0_Äi`aÄibcÄm*dÃÄ�¼ç¥`aQc

d4Xûp+5-h�¤I\¡<Jå{eÝäv,FØQåÉX��p;Ë.^,-Q]ð

)fr1�¼ç���L�úggòåÉQ9:2e(XÜ�Î�2û)*+,-�å7[Q

-61efh+1�Ë*i7Lz?åav,/åÉ)*+,-QI\�X 

 

7gá

oÇL,-�1��¡��X,-Ï_i)jikl&5zÌI\nËÚÊéQÈm·m�n

·oÇ1�BúåÖO��oÒÓÔ-mà½o×XoÇÚ&�ËL��ÏÌF_RpÙÚX 

LF,-qäFm1ËÌË ¡ö2�Nr1,-QËÌiÓ�m:1ef¨sm÷ªè1

ÐvoÈmö21�ÙzoÇmöÒo×X_ÄitÄiuÄmvÄ���e�ÛzÃÄ1

�LDoÒzZ[eÞ!TIYqrXÚ�0`ýoÇmö2zcvËÌmÅØå¡8Nü

ºÖ\e�Û1�òà®K,-Qjh��1{r�rw�QeXLúåQÎ�21Lo

ÇÌqQcvËÌò1,-Ë*i°ç¦Û_ËÌ1�yze(p;m,-F_úg�ÞvQ
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¼�m·¸¸-Xfï,-LoÇ�©�.LzËÌ1efLjTQÏÌ¯1Ëdj�vxP

Ìqa/oÇO<IYïJX¸ïPoÇýúå!Tp;m,-½ÝQ¸-ì�ÎÕ�1/Y

à½x.-2aÖ×¥/*yóØ/ù1Iq´JLÚÝïªz�ÿÈmÞ,-i°²ËÌX

ª{iÍÅi|Ámzk©ªÅVË*oÈmö21Ú82r�UQªaêÊQx.·}~�|

Òì�ÎÏg-XLÞ)*+,-i�zËÌm1Þg28©ªÅV,iA�X 

oÇC_ÙÚQÓª���mú�ÒQ��ú��%�)f���ÏÌQ2ª�X)*+ÏÌ

°ÙÚQ2ª�·�Ëé/z{U MQ;>��vTX�j2ª�¶Ë�jçÞðaÅØ-

��2ª�QúåÏX�jËé÷ø�%¥º���Q-2cä)*+ÏÌWZ2ª�Q`ýX

ÅÆ��Q�èm�¤ËC�oÇXËò�°Ò�U£oÇÖ����X÷���QI\Ë*

<ÐJ1�%½��g1�»KoÇmö2XE���Lì�1�*°ÒmË*�xaö2X

[h�2a¯»ÏQ��òv+¤ÇÈ��,1X 

Ë�L k��Liöóa�%½��g1ef��i��m��+,-XÜ�9:JïiÑ

Òè�möÒ½���m�lQ[°1å¡;àîÖ�%½�äå�1XßàL��Þvò1

&¼�À���Qp;s11�¼çÙÚ,-Qcd¶ ¡¬Âò1äåL,-I�aþÙ

Ú��·X 

Ô�1BÅ�#Q7g��uv1�roÇËÌó/�,-}~O<P½X/ùIq���]

nËÌXÛM�rQ��-7�,-Q`ÊiÃÄQ}YiÍ�Pn��à®1��*æ5

Yà�K�Lìn��X 

 

 

6 ,-��û��  

 

èéQ,-��÷øY67)*+,-ABÍÎmIYUQ`Ê5�%m�Lëìû�½X8

³,-Q���Â{À��bp;Q`W1ó{°àwUmcd)*+,-QpQ`WX�b

Q`W÷ø�,-QeI/ü0÷ø��Ïjk41E|gìa¼�Q,-1�58uêÊQ

��Ú®X 

 

»¤,-5<Ð/0  

ßËìú(iêý�&àÝr��û}~��QØ¥¤¼XÌqË*VK<ÐI\1��FØ

Q,-F��1��à,-ëìÕ�XF,-Ë*<Ð1·ñÌqQ����¼çDx1ëL

ÙÚÌqFmË�þÌqÛ�ÊËÃÄCX¥ÙÌqå¡ÊËAÓÃÄ1[K½�MQghm

IY�lXL¥ÛòC1,-Ë¼ç/ümDxz����1�¼çþË[hXË���¦(

ê©��e(p;1��ì�Îì<Ða�ôI\i°ç÷uas�IX 

*|"EFÖ×ìQ,-Ë<ÐK�Î�Q��ÐÎX<Ða�ô��óú�cIk/ÏQ6

7mU¯zÌÅØXL¥ºÎ�21ÅØ-v$*é(ú��Qg-��1v$é(úö2Q

ËÌ�1[hX 
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6_<Ð  

Û��"1Iq��<Ð��-6Q,-1�yz6_ëìÖ!a6_ÿ!FØQ¼�XFT

\i[T\��m[T\ �Q)*+-6Ë*¡jUV1/YLÛÐ-6ÍUQ¡LÞ×ú

å!T¦Û-6QîuëìX 

 

�1i�¤mp;  

Ë3¤8¡Q�1m�¤1�HI`Jm8�X¥ÞvÆÊK/üi[hi9{iÖ¢i/0

mëì<Ði£/QI\1�5þËQ¤&�¤m�XX8æ£'oAB�b½´,11�à

¼���Q;eLA¥i¦Cm§_®¨��asIE|{��uvQXIq´JG°�1n

å¡L£/Fm8N,-Q£Îa89©l0��©ª4X 

 

Í¦_jûÚ®  

ËBúåÚÊË?-6+jmÎ§QÏ«¬�¥ÏÖ�_)*+,-XfïuFUV,-1Þ

g8æFUVÖàå¡A2µ¤«¬Q�èXA·hx��åÑ~µ¤�©XÙÚwvi½5

AQòÏ�_`ý0f[6id®a×¯4à�K°¾_jXË�vÙÚ�åäÏQ_j`

ý1�ë�åO<�à6Ëi�ÊÞi¨ÿUQ¹±a�½X 

ÐÎ,-QÚ®ñ�uv1�Ëò�½FX_jQ¾¿Ë÷ø�2ÂÃ�,-Ø¥1Ïj1²

gíC1²�1g�ÂÃ0fðÎCig9û~9åJ41IYÇ&0f³ÏiH�IYm´

M´µ41k/ÂÃ0f°àk/µ¶i�Î�QÖÄiL?,-g��ðg�QI,m�:

�5ÐÎF_þ�û�þ�Q¾¿41�5�KkRi´µxm��QÚ®Xb|Ú®Ë÷ø

WZ9{¢is�ÏÙÚiþ�Qb|m¤&ÂÃi��íCm�/m£/£ïXé,-ÐÎ

L����_i°ò1zÚ®ËÛ�i°X 

ÐÎÚ®�QÂÃË*Ú�8´ÛÐp4·1ì�¡¸)*+��mÙÚQÎ�1�Dx:;

{~�¤1��cstX��p4·Q�ÝLKÌå¡*�ÐÖßQ;e7¹1�ÙÂÃºÜ

½ªlàî0f·umWmQÙÚÎ�41Çå5òA>;e|I,0f¸601i��|©

m&�4X�ÎQ��Ú®Ë6»ðì�m���1�5����a¼�1�Q¼Ý1�Ñ�

b�4wxiò8�`JX 

 

À7  

÷7,-Q¨�Ëé�4��-6QvÆêçúïi]o×mÀ7 8X¨ø�ÂvÍ�,-

Q½ï1Çv78,-Ú¨m[h¨-QÐvX÷¨èËÙ,-»K¼ç¨-1¾�ñKÙ¿

Ào×¨-XÔ�1&K,-ÁÂÜ�ÍJ¼ç¨-1Iq��ÙÚÐv,-Â£qrQ÷¨

èazÌ�¤1� *÷øÚ¨L�Q[h¨-Qò_XËAB8¡Q¨-�8kö<ZÐÎ

QA�<*15<%ÐÎâNzA�Îui��mÃ�XL�ÎËÌ�Ëdj8æ°à,-n

å ¡»¤ÊÄQ¨-mª¡XLÕÃÖQ²³°ËBq�'Ô¨-÷7,-1/YÌqLé

Ö½»»¤X 

¨ø<¡mÄwQwxå�óÅÆm©cÃÄQ}YÏXÇyQ¨-/��c,Ú¨1aé¥

ãÌ�êçò1ú�ABvÆ,-¦�Q¨-1fòßªïiòÈÉÊaÐv,-Â£qrQ

÷¨èXâgýC{)*+,-¨ø�ÞÐQ<¡XFT\Ä+ÐvËä8qâgýD3mÌÍ

2X/0,-ÓÔIYQÚ¨�¤àòúåvÎÏaÅLËÌQUÐ¦1/YàQ)*+-6

��Ñ^2çÖaX���20fÒÓiÔÕiÖ×a5*4å��,-LÖaØÚÇ®Q¨
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-X 

ËXY�b�K¨øi¨ø�wm}Y¨øQ^?1�28¥º�/ÉÙÀ7Q\Äa MQ

b|8�X 

¨-[hmklIË8NÚÛioÇi¯à½�mÜ�XTÝ;�Ë¯VK,-Ï_�1ë�

è�åL��Ï_F_i°ÙÚX»ÞßQ¨-1fªïmÉÊ1ËBúå©lX°à¨-L

klQòoÞgyzo×iw2aÞà1��%ì�ÎÖ!XpeLOQ¨-¡Û��Ëkl

c��çNÐB��À7êQXø�ÏQ;�LOø/ABúùQ;<CsX 

 

©ª  
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0c4ÕÃÖ�*âãQÖI1)*+Lz�Þ*�½a/��aïJ��1ë]ý°Ö�RX  

Y¬{r�Ó&gvQ6�QNÉ1 ECGmWHOô���¨ÿi67m,-Qz{1Þ^Ä

��i"#ÕÃÖiâãñØ8mzkÓmQ ÷=çô�Q;>ªÊX 

ECGmWHO¡�cd¶ûzÏ���Ê�1Ü�vÆkq¢�a�zk`m¼çQ°à,-

&à�¤Qc²ï§:1�£ô�.6CITESm/aØ¥Ö'8³ôýQ`m¼çQ,-1Ø�

L'()*+º»X 
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®4 

 

D>?5�8³�Ä)*+,-�� á

DK��IqQ)*+,-ALa�C*p+v,åÉ1Ù¼ÌqQÕÃÖ*#16�¡ÇØ

5DK)*+cdC�Ðv,-icdp;5z$!þñÐ¸-Ø 

5DK�K�Ä)*+6��uLQa¸-QÖ×ÏëìIq°^ðrØ 

5DKæ4AÛ��)*+-6/Þ×Ùp+TìQ�6ì�Î1ëÖ×úö·ðgØ 

'()*+,-../´J� 

�Äcdp;XY�bmb.Àñ1��4cdÖQÎ�´ô��m7g��X 

�Äcd¶LkqQcd�£©á�¥º MQ��m7g��1�L°àcdjk�«�Ì

qX 

��m7g���#Ö;emcdp;³¤QóÑ¶ÛÜ�¥ÖËÚ1ëá�¥º��*Ü(

Û¯�¦§XX 

)*+[hm¹ºÀñªû��cdp;m;efZA2[h,-m¹ºz{1fï?Àñ�

�LcdÖe(X 

Ü�XYaûzk[\QÀñê(1TJKÞì)*+cd�¼çQ^_;Tx1�A2»¤

à�K©c�)*+ëìhÂQp4aã#X 

�Äe(Q)*+.ñ1L�bmb.$!QÊ�21!,�ðd³;mzRÖKaïþcd

É°QñØ<;Qq���`JX`JË�4é2QÀ�´J1÷ø�7gm��jkQ«�1

þ�QÖ×ìÓü1z0¸61m/aÊéòoQ<Ð/0X 

á

á

á

á

á

á

á

á

á

á

á

á

á

á

á

á

á

á
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á

®  5  

�p)*+;dËÌTd$% : ¨�J/   

�2{*Council of Europe Convention ETS 123 (® A)°�û+ÚQ¢£¬)*+Ë

Ì;d õQ<õ. �òQ<õú�Lf2Ö¨#ç:  

http://www.coe.int/T/E/Legal_affairs/Legal_co-

operation/Biological_safety%2C_use_of_animals/Laboratory_animals/GT%20123%20%282004%29%201

%20E%20Appendix%20A%20final%20for%20adoption%20DRAFT2.pdfá

_ÄmtÄ0 Marmosets and 

tamarins)*  
;dÖaaº (m

2

)�Êê

1**-2ß,-¸U;Tç©

ÐBQG0á

;dÝr 

(m)***  

G¸Ûß©ÐB�UQ,-Ð

v©¸Q;dËÌÎº (m
3

)  

Marmosets á 0.5  1.5  0.2  

Tamarins  1.5  1.5  0.2  

`aÄ (Squirrel monkeys)*
§

 ;dÖaaº (m
2

) �Êê

1**-2ß,- 

;dÝr (m)  G¸ÛßNÐB�UQ,-Ð

v©¸Q;dËÌÎº (m
3

)  

2.0  áááááááááááááááááááááááá1.8  0.5  

ÃÄm*dÄ (Macaques and vervet 

monkeys)  
;dÖaaº (m

2

)  ;dÝr (m)  Gß,-*Q;dËÌÎº 

(m
3

)  

dKª�Q,-
#

 2.0  1.8  1.0  

TKauKª�Q,-
##

 2.0  1.8  1.8  

���YYQ67Q,-
### 

á                                                        2.0  3.5  

«« (Baboons) ;dÖaaº (m
2

)  ;dÝr (m)  Gß,-*Q;dËÌÎº 

(m
3

) 

dK¬�Q,- ¢  4.0  1.8  3.0  

TKauK¬�Q,- ¢¢  7.0  1.8  6.0  

���YYQ67Q,- ¢¢¢                                                        2.0  12.0  

* ¥¯Qªp�ú�ÚKþÿÎ§Qlp|nqnmy-6  

** ,-ßàL��Çj�ëêÊQÎ�2äå*>+67,  ef�vÄ(lorises)  

*** ÓÉiËÌ®¦ñÐÖa;rvà�¯°± 

§ `aÄ;áË?�ßa�U<�Ö67 ;dÓÉ/ËÌÎº 

# ;dÓÉ/ËÌÎº = 3.6m3. ;dÎºQËÌ;�ßå¯3ß,-  

## ;dÓÉ/ËÌÎº = 3.6m3 . ;dÎºQËÌ;�ßå¯2ß,- 

### L����1g��2Q1%ÐÎfïm�/LÛó1�LvÆ½�QËÌ@_  á

¢ ;dÓÉ/ËÌÎº = 7.2m3. ;dÎºQËÌ;�ßå¯2ß,- 

¢¢ ;dÓÉ/ËÌÎº = 12.6m3. ;dÎºQËÌ;�ßå¯2ß,- 

¢¢¢ L����1g��2Q1%ÐÎfïm�/LÛó1�LvÆ½�QËÌ@_  
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�p)*+;dËÌTd$% : s�,-Ï¥cd°  (ILAR)  

�2Q<õ& Guide to the Care and Use of Laboratory Animals, ILAR, Commission of 

Life Sciences, National Research Council, 1996: 28 (Table 2.2)�û. £§úL�2Ö¨#

ç:  

http://newton.nap.edu/html/labrats/index.html. (html version)  

http://www.nap.edu/openbook/0309053773/html/index.html (pdf version).  

)*+�áá Îu , s²v³
a

 Öaaº,-pq/ ,´µft
2 b

 Ýr
c 

1´¶ in
 d

 

�ÄûÄ�·Prosimians & Monkeys)
e, f 

 

R18  dKuK1  1.6  20  

R28 dKuK 3  3.0  30  

R38 dKuK10  4.3  30  

R48 dKuK15  6.0  32  

R58 dKuK 25  8.0  36  

R68 dKuK 30  10.0  46  

R78 >30
g

 15.0  46  

T� (Çj{¸¹¹}Pongidae)
f 

 

R18 dKuK 20  10.0  55  

R28  dKuK 35  15.0  60  

R38á >35
h

 25.0  84  

á
a

1 s²= 2.2 º.  
b

1 Ê`´µ»¼¯¼½áÊ`±.  
c

ìËÌD¦ç®¦.  
d

1 ´¶»�¯¾¬�á¿±.  
e

�vÄiuÄi_ÄiÀdÄiÃÄm««ÊÚ0 Lorisidae, Lemuridae, Callitrichidae, 

Cebidae, Cercopithecidae, and Papio). z�««/ózkÄ�úåÐv½TQËÌÝr.  
f

�Küº-6(f�ÁÂÄáBrachyteles,á*Ã� Hylobates,áêÄÄ Symphalangus, ¸¹¹ 

Pongo, �5¸¹¹mÅ¹¹ Pan), ËÌÝrËåD�,-£ÍCdLË®ÎÆòGD�/-5

ÖaXË®�jË?Êêm��¥º,-9ÃÎÏmQ,,X   
g

á½TQ,-úåÐv½�Q@_Ø78IY<nQ��X  
h

c�¾¼s²uQT�å½àîÖ7L�¥ÏQ&ÇÈiªÉm�Ê�O8<QËÌ��Ö;

QË�Xá
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®áËá

á

s�,-��ûÙÚ$%�s�,-Ï¥cd° á

�½°¾%1ÛÐ'(ÏQ�D×89ÌÌb.'(89/J0 �Í�ÎÏ41ÐxxÑÒÒÓÓÓ¯jnpq|¯jÐÒ}

ð<¬=|5,-QgxcdQ'($!Ï�¡@1Y��'ñAB¬�¹Q$�X�½½Ë%1

s�,-Ï¥cd°0ÍÔ�Õ4Q'ñcd/Jð<¬=s�,-��ûÙÚ$%@0M3=$

%@41ÌnL*SY{,-��Q��1*PQÚK56U��'ñX=$%@*'(s�,

-�|DxÂÚÊ/0���Ô��áÍyxwlymxnpymÖ4ÜY��1�ò{�Kp��|ms�,-Ù

ÚQs77g�X0×�Ï4D>Q�jX=$%@ØÙå¤�Í��Ú�icd¶m�bcIjki

s1m k,-s�1��ê;ÝQ].ip�m�h�¡X=$%@ABQ´J{�K�ð

<Qp4i].�¡iÀñ^?mC�1ÌABQ`ý*æ5�êÝ2qQp�Q,-��û

ÙÚX¥º´JóKzkÖIÏQ�¡þ�0ef1 �klpwmyáÛnlwjxnÜwá°ËÒË¼½Ò���Ýá

ÐxxÑÒÒwj¯wklpm¯wkÒoppÞÒo|ÒmÓÒmÓßÖw³n|ÖmxnpyÒ|jnwyxnonjÒ°Ë¶Ë¼½¶wwjßwy¯Þoá

=$%@QYQ{Y¬�cLIYmgxcdi¿.mef��,-Qp��|X·¸YQ{

Y¬ABÂÃØAÝ,-}~igxcd2qm©¸ûp+m,-þ�Qg-.^_X=$%@

´JÙÚs�,-Qµ¶á�°àÖ`m'(ÏQ ¥Lr1�ò���2�¡�á

• �ûp+m,-Q��þ�©ri^_Q©¸a¶�k/àºì»³Y�¹�jms

1cdê©á

• +ÚêÊQ-61êÊ2qmpqQ,-á

• L28]c2qQ�ò1Þgyza¶;dx�Êi�Um}~á

• êÊÖÙÚµ¶m¹ºá

• ´ôs�Q¾¥ßá

• &êÏõQpàY,-ABêÊQ��á

• ßàLàÏõmàC�Qpà×¾�ýF2äcI,-QvÎs�á

á

___________________________________________________________________________  

=$%@Q2ÆÖ¨�Guide for the Care and Use of Laboratory Animals. Institute of Laboratory 

Animal Resources, Commission of Life Sciences, National Research Council. 1996. Washington, D.C.: 

National Academy Press.  

http://www.nap.edu/readingroom/books/labrats/chaps.html (unformatted text version)á

á

=$%@nL�Cà�§i´§iýáiíáiâáiãäêáiåáiæ¨êámçèáQ§#  

(http://www.aaalac.org/resources/theguide.cfm).á

á

á

á

á

á

á

á
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á

á

á

á

á

á

á

á

á

á

á

á

á

IPS�K»¤i��m�9�p )*+,-Q'($% 

á

IY þá�¶ªá

á

á

á

á

á

á

á

á

á
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á

m"  

 

�2IY þ*LM�" =IPS�K»¤i��m�9�p+)*+,-Q'($%@1?$

%±²¬Y¬28;<stm~K67)*+Q}~�Þgá�QÛ��¡X 

IY þ1-3�²¬½¾TQÂÃ1÷øéãLs�&i�9a67���5,-Õi²³°

m´��j¯Þ$%ËÚK)*+XBÅIY þ*�jY$%Q" 1Ìqóú�¡J+ô

ÙÚX 

á�IPS$%mIY þ�ÂÞ�c��)*+,-Q;<st1óAÝ¬,-Q}~�/ù

A[�KÌqQ].cdQ2qX 

#:;/ÇjêëÊ�L(ù¦§:QÐpmY;¾¨»³^?QCÄÀñX IPS/ËÐÆ\

ý²§½FQIY þX#§ì�¬67,-89:;/SY;uvQ`aX 

 

 

IPSIY þ1�  

ËÌûÃÄÅØ  

 

YQ  

#IY þQYQLK±5yV�p+)*+,-ËÌm��ÌqòQvÆ1�5Y¬28L

679:2Búå78z}~ighiIYmjhÐÆQvýX 

# þ�Kf2�¡1�67)*+Ë*VKåÙzÓ&<Oz�pA�IY<&QÃÄ�

0Webster, 1984; NIH/OLAW, 20054X)*+{Ýr¢ímfÞQ,-1ÌqvÆÃÄYK/0

Ï1�dn²ìòQIYúåÏXùÄ1��SY�p+)*+Æp+ÛãåCnûs��©

þ�Q�}0Markowitz and Spinelli, 1986; OECD, 2000; Smith and Boyd, 2002; ="'D×�K

L efis�m���ÙÚm��MN,-Q�¡@ : 

http://www.absc.usgs.gov/research/vet/policies/IRACPRIN.htm4X 

 

-hÃÄ  

L)*+,-�CÊËQÓÔÕÃÃÄ¯1gu�-KìòQIY·1,Ú¢JmÝrîðX

67ÃÄÐÓÔÃÄGHïT1ËÌQGÐÇ&�KËê,-QÐv#ï{��(Kleiman et al., 

1996; Shepherdson, 2003)X 

UV)*+ËÌQuv-hvý÷øËÌTdi´ðf�iìò©riz�K¨ÿ`ým8N

7gQ�#�jX��½TQËÌ#éÔÖ�,-½à®XËÌQTdß&zúÚ@_m�¦

QìòÏ£M0ef1�ê@@QTÏ_ßåABÛñÖé(YúÚ@_4Ø/ù@_Q2q

/@_#ÍQpquv0?Izard, l991; Line et al., l991; Fitch-Snyder and Schulze, 2001; Prescott 

and Buchanan-Smith, 20044X 

n)cd°ÚQ-6Ë�Kîõú(Q].æ41��4].�jcIXn�Q-6ËLs�
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�©�0÷ø¨»i,-iUVm[h4Cn;dQ}~PQXÔ�1Ln)-6ò1Ëé«

�zþ�Î§5z�s��jQuvXef1/YÌqÎ§d1�åì_ ]md§�Ä Y

,-ÍU�wòýA¤ëã1/�s�Ðv½�Q,-(Smith and Boyd, 2002)XËcI×¾Q

<#�®¡¸�5zk«q(ILAR, 1996; Wolfensohn and Honess, 2005)X 

�K)*+�"1@_{�âQ1�ëËå�ÐÎdnzA�Q,(IY·1�I)i*ói

ô(iõ+m\ÆXLJ¯Q@_1ef¢®¯1´JÅV*ó8aöÒØhLË¯¡ÅV5

·*óamÕ8XÅVªÊaÙ)*+,-å`ÊÖåÃm<nk/R0IY0efLÝÞv

,�÷ø4ó^uvX 

]Es�&ÙÚQ{[T\aFT\)*+1Ìqn/LîðçÖaù¨¶ØúòúgË0�

(6ËX/ùËÌQ5·âr�¡uv1´JËÌ3Vå¡Ù)*+ÕÃ[ÝKp+ÜxªÊ

(Reinhardt and Reinhardt, 1999, 2000)XùÄ1üº)*+,-1Æ_Ä1ûü_ÄmýÄ1/

yJËÌQ2Ð¦�ÁÂ¤LBúåÝQÖ`XÌqåÙÚQËÌ�º/YTT{r (Prescott 

and Buchanan-Smith, 2004)X¨-mzk��Ï¥¡Ë¯LËÌÝ[1¥ãÐÎ#�Þ*þç

z�ÁÂQÝrÚ¨(Buchanan-Smith et al., 2002; Fitch-Snyder et al., Þ²§)X 

ËyzÞk/Ï-6QÐÎ>+67Xfï��ÞvÞÐÎsLLàsQ@_m /a>+671

h�´JÙÌåcä½TQ�êòÿI1ûê¼ØQ�¶LÛó1�{eL-hmk/`as

LÏQ67°FØQ�~uv(?Jaeckel, 1989)X 

Lh'�l21)*+Ë*UVLåABìòk/m-hÃÄQT§ËÌa¢É¯XC�æ5

ðñLs�&ÃÄ�¥ó{úIQ(Izard, l991; Snowdon, 1991; Wolfensohn and Honess 2005)X

LT§ËÌ�1Y¬Ñ~[hm\�1ú�ÚA·hxý��,-cäd§QËÌa6BÏË

�X�ã1ú���ÌqC²9ÃazkÍÎ¦Ä¸¼Ò»1uu(Reinhardt, 1997; Laule et al., 

2003; Schapiro et al., 2003; Prescott et al., 2005)X 

^�Î�21)*+*67Ld§ã°Ë�¯1&Kz¿!@_1ëú�¯cÓ,oÈ�mö

2�XÔ�1;þQstæ5�roÇ��Þv1ëË�ç�ìÖé Cç'"QÖ;`m´

Oò1�,-½à~1/Y¥ã ¡ÙÚ¬£¦@_X¯LªÉÖU¡ÐmQÒË�»´O1

/¢�ø�ËÚQã°Ë�õÑ#1�ëú�$ä¡<�ad§<_1�Ñ[h (Burt and 

Plant, 1990)Xzkàî{räåQf�1Æ%�1LüºÎ�2/jêÊXõ{1ÞgÒ^¥

º´Júåûüº'�ôýQvÆþÿ!0efL"'s�&��D�ÙÚÓÔ�241BÅ

T�p)*+�1S_ç¬ÒËmÒ2Õ8�67)*+Q®[X 

T�ps�&Þ)*+67L&�1trmPr�MQ9:2X�&Ä�1¡^eÒÛMQ

owxXßvØÓQFQ-6åL8©o�¼çt&Q&�I\1LïQo�¼ç9'1

¥/{à®QX MC(trI_QôýúåÙ¼ò,-67LÌL�Äó/ò�CnQtr

2<Y�ý1efã)a_LzzæQÓÔÕÃÖ/Cn>ñ 4Ë*rQt1Ô�L¨�s

�&�ý=ß��Q;>67tr{24Ë*rXõ{Þg«�ç1,-L�ÄCnQìs'

L679:2úå��E�1fï,-]ýcIIYaghUQÎtiòXÞgÒ^ç¥6i

òZ679:2?-6Qú¸¼`Ê©rà�1¥Û©r¾úå/Y��âãKtwxmÊ

Ë�©�û�ÄÐÎàH(Kleiman, 1978)X 

BÅ7gL8N)*+,-Qú+��`a;Yuv1�å�<=�c,-jh��m}~Q

ÃÄY0Ø8N7gX,-ÕQC�$²1Lìòi/0ÏmABÓÔ�2QÃÄ2,-Q

IYmjhÐÆ¼ç781�Ìq,ìQN���/LÖ;QiGíoÈö2Q,ÇªÉÖé

ËÌ¯RÖQ,-½Ý(Kleiman et al., 1996)Xþ61ìòÃÄ�ÌqQIYmjh}~FØ½
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�®[(Shepherdson et al., 1998; Fitch-Snyder and Schulze, 2001; Clum et al., 2005)X 

ßvúå1Ë�þ)*+,-B-ÏCÃÄ<a1Ì�ÛM/Ö;Qã°Ë�½�7gXÒÓ

�2s(Uà�nüî1/ù·)*+ABÓÔf��Ë!T7gª�Q=>(Chamove et al., 

1982)XËÇjÒ^üº)*+1ef�Ä Ym_ ]à�e�ÛË�Q´µ1/ùËA

B�ÌqåÙzcI¥6uvQk/R0IYQf�(Snowdon, 1991; Fitch-Snyder and Schulze, 

2001)X 

°à,-nÐvU£QÃÄ�å7gÃXU£^eÒ=Ð¨¨¶1ç�AB8¡QËÌ@_1

c²,-�(QñÐØABð²E�îI¤�8³�ÎQ�¶ØaAB�lm-.°ÐQ9:

[X 

 

}YÃÄ  

�W«�QIY 

#$%Qz�ÛÐYQ{.�éã�)*+,-�/<OzA�IYQT�pÇ&(Clum et al., 

2005)XÔ�1��°àIY�,-n�uuv1<Oüº+§QIYQ�/Çjà~K,-X  

z�;uvQà� 

1iû�+à-h¸-(Schapiro et al., 1996; Lutz and Novak, 2005)X 

2ià½�QÚ¨�/(Chamove et al., 1982; Chamove, 2001)X 

3ià�/cIA�Ä°�8N��(Leu et al., 1993; Pines et al., 2005)X 

4iU£QÃÄ1÷øà�/yJ�+�5¡LaÞðçQÅÆ1m`ÊQ-.I(Segal, 1989; 

Laule, 2005)X 

5iF/Ïm�ãxQ-ù�/0S^åJ(Wemelsfelder, 1984; Beaver, 1989; Matsuzawa et al., 

2006)X 

6ià�/�ÃÄ1¸uvm�L (Buchanan-Smith, 1997; Shepherdson, 2003; Metzger and 

McCann, 2005)X 

L679:2ú�¸äg6©¸wxQstz{� 

1)i²Z^�QÃÄwx1�0ð,-QÊË6Ë 

÷¨ò1ú�Ü�ÙG¯¨-aðn¨-Q`m�ú��Q`ýØ©¸Ú¨ò_(McCann et al., 

1993)1ef1ú�Þ¨-lK�221a¡ÇKËÌC[Xpe�1(Y�2ú*�Woh

á1àîÖ�cÚ¨(Lam et al., 1991; Bayne et al., 1992; Fekete et al., 2000)X¥ÛP,�ã&à

©cËÌúÚ@_Q�Ý1/Yz��,-ÙÚÖé1BÅ�*ºcvÀöÕgvi�Ñ¸þ

ÖaQ-6ØÁîï�<X�6pe�2*æ5å©¸Ú¨ò_1{rH�IYQO�1ì�

�c,-QQÍÎmab��(Chamove et al., 1982;. Anderson and Chamove, 1984; Bryant et al., 

1988; Boccia, 1989; Burt and Plant, 1990; Byrne and Suomi, 1991; Riviello, 1995; Baker, 1997; 

Brown and Gold, 1997; Chamove, 2001; Blois-Heulin and Jubin, 2004)X 

�*ºd§i½ÁÂ¨¨Ü�Q~�,-1,-Õ�Cðnú�ÙÚ23a¸4�¨-¡ðè1

Ì&Û��@5Òê<1Ua6��B23Ó&c²ØaÛ��ÖQ%�Å�1UaQd�7

 ¾8Óm¸4�(see Shepherdson, 1989; Shepherdson et al., 1998; Fitch-Snyder and Schulze, 

2001)XLs�jkD�QÎ�21s�&�ú�ÙÚþÿQz{X�_Ä �"ö9÷¨è{

h'QÚ¨�¤(McGrew et al., 1986)X��¨-¡ð�¤1�Å{Ñ�QÇ{�4ÐÆ¡ð1

nú�ÚK*>Ð²k/aI,¼îõsLQ,-Q*CR°(Markowitz and Spinelli, 1986)X

ÙÚú°,QpO-:ú�²Z^�Ö}YÃÄXM>Q:�#�¡àÚ1/YT�p)*+
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/ÞÌ(YòÿÃ¿QÛ¦¡ØÌ��+,mÊÄ1�ëé�%ÛÐÐÎÙÚÌò1:�L@

_�QÄVÞw¼Ì���X 

�;Q{1s�&¢{Ðvçµe,I1/ù÷¨¥ÛL67)*+Ûí�;uvQ�:Ü�

*UÓ<ò_bMQjkXcd�ðnfï�¥ãÝrú�eQò_jk÷¨)*+1Ìq/

<n²CÚ¨-QIY1�½�Q<=uv,Y<&(Mistlberger, 1994; Bassett and Buchanan-

Smith, 2007)X�ë�^fï�>ú�eò_Q÷¨1ÞîuP½,-Q}~ (Waitt and 

Buchanan-Smith, 2001)XIq´JÛ'pw÷¨)*+,-1���ÌqÜ�cIÚ¨Ø¼ç

¨-ØÔ�1Ú¨WXËàÈÉÏ1õ�åBÌ1�zÌq¼�ç��QGí¨-¡qX 

2)iAB}YÃÄQ-:1Ù,-ån)m¤�w�ÃÄ 

�,-ÛMQn)mdnÌqÁáQåJ�¡uvXÃÄÞgà8¡�Qwx�ÙÌqcIn

)(Buchanan-Smith, 1997)XÜ�ABQ'Ôf�1Æ5Òm?91#å¡Í�,-Û�*ò_

(Sambrook and Buchanan-Smith, 1997)XÔ�1×é¬i�ô@iA1÷Å¬mu§%�Bup

O-ùó��àî(O'Neill, 1989)X-:{~&à�ËÏ�8N,-QÅÆñY��1à�ËÏ

Q-:åÍ�½T¦¡Q,-1�8NÌq½*Qò_QÅÆ (Markowitz and Line, 1989; 

Sambrook and Buchanan-Smith, 1997)XÞgdjÒ^¥ºpO-�Ýà2aE�Qf�1ë¬

�¯àÚC�8ÅX¥ãÛØËÌoÇv"½�eí1õË«�ç�Z)*+}~Q¼QÊÄX  

B1@1D�1M>EFòÿmzkß&#*ÙÚ1õñØÌqQîÚ�-KÌqQF/ÏX

Y¬Â£´µgGQqr1ËMC½�ß&X)*+�*ºìòQiAB�6¦¸úåÏQp

e-:½��»gGX��ß&mòÿó^àî(Line et al., l990)X�-:êÊQ¦¸`ýó/

)*+-6�HX�æsÃÄìòÏðñú��w)*+1�Qðd (Ventura and Buchanan-

Smith, 2003)X 

 

1¸�LQ�/  

àJQæ4AÛ1�La�LÞ�S^ikRmÎÞüåàÒh�îÚ (Overmier et al., 1980; 

Mineka et al., 1986)XÛÐ�:1ézðgQúåÏ�4,-QIY�à°��ò1#ú*Ü(

{ú�LQ(Overmier et al., 1980; Sambrook and Buchanan-Smith, 1997; Metzger and McCann, 

2005)XL�Ä1Y¬gum��1)*+Þg�L°HQ¨-i-.QÖßiR3�$uuX

�L{ÌqIYQcvÊËÏÇ&1/ù*SY{�¡uvQ1õ67,-�/ó�ÄQ�+

Ø1�úyzÖ{r¬LAKÃÄUQ�LJ(Chamove and Anderson, 1989)XMarkowitz (1982)

SYh67,-C����L1z}~/KçìTQP½XyVìòià�ËÏQÃÄmcI

A·hx��{�þ67)*+,-�LQg6`ýX 

 

k/�Î  

ÛÐêIQ�+1/óWZzk¡LQÃÄ}Y/ý1úå/�þ67)*+½êÊQ/0

(e.g., Schapiro et al., 1996; Lutz and Novak, 2005; Rennie and Buchanan-Smith, 2006b)X�+QL

ÉÙ)*+¼�,ÚÌQk/IY·1¥ú�g467gv�í_v,¢qQúw¦¡1�ë

Ü�kR�ÿïJ(Smith et al., 1998)X)*+,-�Ë*C>+67LË�0�K30'41Ò

�{+IÏQ,-fýÄ1aLìrÞgQÎ�2X�ÙL<Ð/0C_1Þ)*+3YêÊ

Q�óåFØá[1ef=>FÃÄFØQ��(Honess et al., 2004)Xú�Ú�ÄQk/�Î

(Y�O67�Q$!�¡1��ò«�ç��>40�{ÛíÛîiÛí�îiòRÇ{�

í�î4m/°�:0�ñØ�aùÏQê�/øÏQê�4XJohnson et al. (1991)5 Price and 
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McGrew (1990)$²Lûü_Ä��OÓÔQk/�Îå©c<ü��X 

679:2þ[��QÐÎ8<Q�Îúå�/û�ÄQk/£�þÿ1/Y67,-F_Û

�¯àë+�:1�ëÜ�LÏj/eU8NùÏ½�1�zøÏ·þÈûXÃÄQ67��

�Û�{Ûí�î81÷øÛßøÏmpßùÏ1/YLàs@_�½YÓÔQ�ø�ù�Î

/&KøÏQúû!TîuqrXÔ�1¥ºqrnú�Ü�×¾�jËÌØÂ£1Ù,-�

ñK*��g;EÖÄQ<;_þaÓJLWZ��Ï¥0f¨-i©ªi-.I4FÄX�

ã1�Ïµ¶�Î1BÅ��ÓÔ1¶�²KÅhQ«�8<XY¬Bq{rcLIY1øÏ

8<Q�Ï8ËûùÏ8<JXY¬L679:2�O`ÊQk/ÃÄ1ÐÎËàåJyJL

À¶1ëB��[¨-m©ª�zÛß,-K&Ï¥(Kleiman et al., 1996)X 

�O67k/�ò1cvË«�Ù,-dnºìQk/·,1m;d©rQsJúûXÛÐe

q�Î��ÏQàÚ$�1L%e,-ÍU{k/òÿ1/Y¥6IYßL¯`Q�l2²n

(Fagen, 1981; Pereira and Fairbanks, 1993)X 

LT@_��ÛMÙ¼cLIY{r1�ëé�ÎIY&g;EÖÄQÐÎ�Lò1¼ç=Ð

;EÐÎÜxQ�/6�úå!T½�QcLIY(Erwin, 1986)X��1Ë?àå�J;EÐ

ÎQÖ`1�ABÛºW<ÜxQkü-X 

LMf�O��Q�a�ò1ËLÞ,-VK-h¸-FmÑò×¾��ÐÎ�zÌÐÎQ6

Ë1�zúg£a¸-�QcL(Reinhardt et al., 1988)Xû,n)�Îa3�µ¶1�A2Ö

Â¸zÑlIY1å¤�yz)*+�K�½aï?QÄ�X 

fïs�jkÙ·,-AB8¡}YQk/ÃÄw¼°Ì13¤ 8Qp+��;ó�¡àÚ

(Heath, 1989)X�ÙÛ'ß"N¡Nû,-·,�ÙÌÓÔÝÞ1óåA��wzgv2qX

�>+67Q)*+�"1©cÃÄQ}Yråàî{rH�IYQðg (Bayne et al., 1991, 

1992; Brent and Long, 1995; Schapiro et al., 1996; Kessel and Brent, 1998; Bourgeois and Brent, 

2005)X 

ßvúå1´J��)*+,-ê(�<ÇMWXX¥�ÂAB¬�ãÏ1Ù,-�zÃÄ1

¸ÛM�L1ÇLÐvbEi3uaO°,-Qòo^à®(Laule et al., 2003; McKinley et al., 

2003; Savastano et al., 2003)XA·hx��çú¤�,-ÊËí�O<ïJQ/ý(Bassett et al., 

2003)X��ú�{e].i�bm7�©óFØQïJ1�Ü�{rcLIYi¸hkRm

{ra�ÒH�IYØ©c67)*+Q��m}~ (Savastano et al., 2003; Prescott and 

Buchanan-Smith, 2007)XÙÚQ��`ýËBúåYA·©h(Laule et al., 2003; Prescott et al., 

2005)XC��Q)*+L*Ccd���à®1,-ms�¶úåê(7r��% (Jaeckel, 

1989; Matsuzawa, 1989; Biological Council, 1992)X 

 

.9%1)*+,-  

ÛÐÊ#Q.9ÃÄúå{)*+A�i��<*Q;��Ûa1�Ìqå¡Ë{67ÃÄ�

QC6ÈÉX%1Q)*+Ë?LÊ#Qk/NO2*.71ë�ËLöOç-6ÇMQ%öi

ÎumIY+ôÏuvýFmpYÖ&1XL9�°�.7Q��<%<;LÉQ1�úåú

gIYH�(Capitanio, 1986; Marriner and Drickamer, 1994; Bellanca and Crockett, 2002)X�.&

1aûk�<ôQÐÎÜ�ÊËÏjG1�5dn²½ÝªÊQH�´MIY (Harlow and 

Harlow, 1971; Goosen, 1989; Lutz et al., 2003)XÌqÇúå<n²k/IY��1zH�½/ 

Cç�¡Ãmz0:;(Reite, 1987; Laudenslager et al., 1990; Dettling et al., 2002)X 

Ñwg9QùÏË?àwUzkùÏfZ��ÓÔ1�QCn1�ë1L_Ämûü_Ä¥ã



 39 

ê(.9G0Q-6�1ÇËwUéãÊ�.9X~¡1Là¬ÓÔQP�òÌqúå/ÁÜi

QÚðñ��1�(Gardin et al., 1989)X 

Û��"1�p-6Q1Ä�ËL1%ò#ûz�/¡Ð0ef 6-8ÐBT41�Ëû�/¼�

Q:·ñÛ�a18ÐBTXLç:¿��Q-61f�ÜÃÄÍU1..&1�úåÙ¼��

�AÝX�Ù��:¿Ï��Q-6ØÁ1WZ���QeÏA[ÞÔ/*�.&1!TQG

0H�IY°Rö(Goosen, 1989; Reinhardt, 2002)XT�pg-b.cd¶vÆs��$A�i

��1LÐÎ_GHÏd1¥ÛvÆ;á{Ü�A�Qk/ðdm½*Qðds�OçX1%

ÐÎ*ì²gQ�Î�°²G1Ë*UVLk/�Î�X 

üºÎ�211�/Y}~a�bQh&ÐvL12ÐBT�mì�/Íç°)XË£aDxA

.°)QÞvÏ1fï{ô�Þv1ó´JB.�1�cIuFk/xXA.&1Q¦ÛÐh

&{yzëìÖ×1efLÃÄ��{rBì20ÄÅ*ì24QÖ!úåÏXYyzù¦(

QK(Ú1´JìÇjQ]ì�Î�Î�ÈnÃÄØ�91�CàÛ%¥ãQ�Î¬X 

àò1²�/LG0&1Fm��1Ò�å#ç�6Q7²�1¥ºG0#Ðvp9÷7X�

^�.ÖQ|²�/O<"#ÏQîË1¥ãQÐÎ/LIYmghUTHKàñØ.7Q�

+XÒ�L.%�Þpe÷7QG0uF�äk/�Î1�GL�ä/w¼^°Ì1!TÐÎ

CnQk/x�8X¥6Î�21Ë«�{~L²gò#Y¥ºÐÎ1IU´�XS�pe÷

7L^�s�&�{Û6�Ú_ÄQ� 9�XBÅL�Ä¥6,-Û�ÛTög1nL�U

Ta�UTóJl�?1pq�Cðd²Û���àîQS�pe÷7:;1�TT=>¬�

��XÔ�1x�op¥6st�IYmghQ*Cuv(Buchanan-Smith, 2006)1Ô�^�

.ÐJ²��¥Û-6*CØñà�~uv(Dettling et al., 2002)X 

L,-Õ67�9Q*Cst�1�Y�6)*+´ô¬��Qpe.7 þ (Hampton and 

Hampton, 1967; Pook, 1977; Rohrer, 1979; Rettberg-Beck and Ballou, 1987; Porton, 1997)XÜ�T

qQC�1Iq�C^�üº-6�ÊKpe.71/YLòÐ)*Y�1pe.7*TQ<

%ÐÎLk/åJm��JU<nà6_GHX/ù1�67�9Q´J�4Åh2Q�ÎQ

ÐÆm?�Î�ÐÎV¯Q��à°wxX 

 

}~Dx  

W${,-}~X 

&"',-Õª��Ê/0AZA4,-}~:;/ðdûÙÚQ�,-}~QÛ6].M§5

þ�!Ef2� 

 B,-}~$Q{,-Lz����0÷øú+mgh6Ë4mjhU���Q£M(Ú21

å¡LzÃÄ�Ë�ÈÉQ©rX 

àáQ��^eÒzKëì°É1a¯à0·¸a_¸4&À7�ài��ik/¡�azk

,-]ý<üË�QÃÄ��úgQ-high��X 

jhUQ��¤£K,-å�àsI,�h�QiÊKz-6QIYQ�/1yz{*º��

~/0úgQ6ËIYX 

�cjh���-K,-à½�Qn)�èéÖË�ÃÄ��igh�liðds�mk/Ö

ÄQwx1�5,-Lê²¥ºË�Q�©�å½Ý©rÖðdmÙÚÌqQS^åJX 

à^�6<�,-}~1YQ`m1AZAQM§óú�à�%Û6ÂZXef1jh��¥Û

Ë;Qcrú�¡Â¾x�Ñò]�14�Ò,-Q,�ÐÆ0f�«[QÐÆ4Ø24Ù,-

àn)m�LØ34ÙÃÄþÿK,-ÊËQÓÔ�lØ544��,-ðdmÙÚÌqQS^
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åJXàáQ}~¤£K,-{~*��ðdmÙÚÌqÓÔQ¢Jm-hzåX}YÅØm

�|��å�þ,-IYUQn)mA·Q¢JÈÉ1/ù�¥Û�©yYuvX 

Y¬���ê)*+}~ÐvQ����1Ëì-äm-²g`aØDx¥º��X-ä{$

��¶L´O67ÃÄòå¡\�Qwq0ËÌTditrik/µ¶i��u41�-²®

¼{,-�¥ºÃÄ6ËQµr0a,-L¥ºÃÄ�fZ BI,C1÷øIY·iïJªÊ

a��QO�i\�ig�u`a4XÅh¶ËÙÚef�ïJQgheq0j�]ei^_

`ªÊu4i�ìO�iA�z0üåQ8Ni��i\�m{~öÒa{rlmxIYu$

�ØÚ®£ïX~Ú�-²Q;F^_ØDx:�Q7�`J/�&Ö������X°à6

7�11]E{,-sÕicds�&a²³°1nË?�©c��)*+Q^_ê²»³1

¥{����Q1/YGÛ°�1nà�KzWXQÛ�+Çz{mÀ�^_X 

Y¬LMÛ¦-äwqQo>1Ë«�ç��-6LCs�àÒ��ÐÆ1ë��Ëåì�ò

Ðg�ACX´Jª«ìsÖcd¼²QÂÃ1�2S�K-6Q}~;��Q*º-hmk

/ÃÄvý1¥ºvýL�jmâ³67ÃÄòó{;�W«�QXùÄ1sÖcdåY^�

ghmIYªpAB�#QBA�C®Xüº¡+>�QIY{ÝraÏQXbf1àº-6

L�ÄQk/Ï{&¨-Ï¥Q�rm¡ysLQXé¥ºsLL67ÃÄ2�ìuL1,-

Ñ/PQÖJd/mQk/·,1Ù¼L�Äßå?uLQk/¡�¼�*¥âNX/ù1

å¡S_ç��¡+>��óàÒA�QÐÎGH{^uvQXhïcfù1Y¥º¡+>�

LMQ��#v«�fZÙÐÎGH¼�<OXCapitanio et al. (2006)AB¬ÛÐ^áQe�1

kqAL´�ÛÐ�K�ÜÃÄg-ððIY¡+xQìò:;X 

Af-äL¡+>��QuvÏ�Û1��-²£ïó/Y-6���LÄq,-}~Uîï

�³àHX/f��úå<Y}~QÛ¯$�1õ�Kd~ÏQ7�¶�"��QÎ�^úå

]ý6»}~Î�X°�eq}~òÙÚÛò���/½Y�2(Suomi and Novak, 1991)X¥

���÷ø�-h$�0fú+mÀ74ØIYððgl$�0fk/mÃÄ4Øgh$�0f

IYaïJQ�¡Ã1�45g-$�0g9�m��J4X£ê¥º$�/¼ç�ÐÎ}~

½�2QDxX 

pqÅhqr�,-Q}~ØÁó�¡uvXàáQ�/mpq�L{8æ,-}~�úa�

Q¦¡(Ballou and Lacy, 1995)XéSK«�úB@_mÅh,-pqò1/úg�r�_1½

Ì·6�¯GÐÐÎABÊéQ@_XþÿÖ1�àQpY�LÇ/!T�¬g9CQ,-g

�p1Ù6�4Kó�X�àQ�/Åh/!T���Qm /aK�/�ãÏeQà�Qðì

�m���U[XßvLM¬þËjk1á�pqÅhd8Q�/mpqjk#/AÝ6�¢

ÎUQ��ª�1�ë00ó{6��ÐÎQ}~ªÊ (Seal et al., 1990; Lacy et al., 1995; 

Ballou and Lacy, 1995; Ballou and Foose, 1996; Williams-Blangero et al., 2002)X 

;G1��^���Q)*+ÙÚ¶²K��QYQ67C6¡+>�Q,-Xef1,-Õ

�,-Qk/ÃÄ#�/mcdÚ�®¯Q,-þ�X*n�ÚK¯f�Ä`JQ,-/*d

jÖ<ÐKp+Q¸-FÄ1�âãKÛ:±�~/ýF�1�Û�67,-¡�/KÛ¥º

/ý0¡LQù¨¶iLg�i¼�QÕ�u4X/ù1��Q��Ë«���ÅhstLC

6ÎÄ2QÐÆXÅhóúå/ÇM¡+>�QYQ�H1°���QpqÅhjkÞgop

ÖM§67GÛ¡+>�QYQ(Ralls and Ballou, 1992; Lacy et al., 1995)X�ÅYQYZ1,-

}~nË?{LM,-����Q�v«qX 

 

�}i}~m���,-}~Quv  
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fU°�1,-}~{&�6$�ÄqQÐÎQ-h��mjhU�Q¢Î��(Broom, 1991)X

Ì÷øzK�}i¼~m��(��?Moberg and Mench, 2000)X�}úå{Èûiëìaf�

jku�/O<Q1}~÷ø±gi�hm ¡u67�;�?QÀa(ÚXU�Q��z{

n^L�%a{e¥ºÀaQ}~�lXË0�l{Û6/Èâ,lÊÄ�óQjhððgh

6Ë1Û6�ÍÎBÉa�C6Ë�ra�éQ0vXÔ�1��°àË0�lnÞÔ{Àa

QXËÞË0�lI¡Y��1�1¸ïJ¶FØ¬ÀaÝ§Q£ï1�5àÏïJ1�FØ

¬Aa^§Q£ïXÞg��;eM_�}i}~m���Ñ~A2QE|X 

 

)*+Q}~<i  

Ëà =Ö&C��màC�Qp;��67)*+QIY1�2MÌqQ}~��X��p

;m¼�Y)*+F_Qàá�:��à�KàáQ}~(?Rennie and Buchanan-Smith, 2006a

QD�)Ø�ÙDx}~��^°Ì1óË��p;M_-6ÇMQûïJþ�QIYwx

(Mason and Mendl, 1993; Broom, 1996; Dawkins, 1990, 1998)Xá

}~�àQ<ià� 

1i/ó�ÄØ��àsQIY·XT�p�c-6ÇMQIYþÓ0Ò�{*ºûÝr��

QÄ�þ�QIY1f�Ù4Q`ýn0<¬,-}~QAÝX 

2iH�Qv,UÓððÐÎúå/�jv,1� ¡ÙÚzÃÄððaÌ�û�+·,1�

F/Q�-<n²^rQá/0¥ºû�ûp+?Rþÿ4Xa¶1,-ÐÎ/�rqQ/0

ê²chQ6ËX 

3ik/IY�81ef)*+w¼��YLÀÏ1�R31�ÙaÁ4.9G0X 

4iH�IYflmxIYiÓI!·Qk/IYi<%ÐÎÍUQ�<ZIYi]�ÞaÓ

](?Erwin and Deni, 1979; Poole, 1988)X 

àá}~Q<i�Â÷ø�à}~<iQ6aððHPQ-6ÇMQIYþÓiA�Qv,U

Ói�ÃÄQá/mÛÜuuððÇ÷ø)*+Ë{ÈÉQåJm�Î<;F_Qkj�:X 

�Â-6F_(Clarke et al., 1988)1òÐÎF_�679:Q6ËGHn^T(Capitanio, 1999)1

/ùËò���GÛß,-�28zÐÎÐÆå ¡¼ç78X 

 

¢£  

67ÃÄË¸ä 8QúÚ@_mÃÄìòr1�Ù)*+dn²û-6þÊ#QPQIY·1

÷øà®Qk/IYX 

AB��Q�¶åTTLdÐÎúåsIQv,þÓX�R6+Q)*+Ë?ûzk/�Î6

7LÛó1Ò�à ¡Qb.a].h&$%¥ãêX 

fï>+67ô��úyz1ú�Ü�}YQÅØØ©c)*+Í[QÃÄ1����ãxQ

Gíò_UÓi-hm¢J56�5ðd,,zåX 

;á{Ü���IYðn�à}~Q<iì�DxÃÄ2qXßvúå1nË?Ù67,-Q

IYþÿK?-6QÓÔIY·mò_UÓX 

fï²n<i�à}~QIY1Ë�UiÊéÖ�cÃÄ1�à =ÖuFDx?ÐÎQIY

�2M�cQîï��l"ÛnX 

;G1BÅË?B��p+)*+ÛÐ�MQñÕÃÄ1Ç{Ðvà8¡Q�ãÏ1�ò_a

@_U]ý�eQ�:1Ø�Ìq8¡ªÊQ/0X,-ÇË?å¡�ÌQÃÄ1¸ÛM©r

Q�LX 
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