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YAANTANNAaTN 8N ALRFNG 1aNFRT (Harrison 2001; Huerkamp et al. 2009) Arstlsviiiuaanaiily
T lsrasnsiianisunalidumng ﬂ@ﬁﬂﬂﬁﬂmﬁ@uimémmF;ﬂ.uvhLameﬁgﬂ ﬂﬁlummuﬁtﬁymﬁmﬂ (i1 N33
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WASAINANNNTDAIHANTENUADATIINGT TINNENNEUBNLATNOANTTNLBIEA a8 TTin (Azar
et al. 2008; Brainard et al. 1986; Erkert and Grober1986; Newbold et al. 1991; Tucker et al. 1984)
anaesaaiiiaanuaaTL il 1eun anslimanzanaestasssoznanlaiuuas Anndnuesuas
LL@s@mmwsummwmmﬁuum (Stoskopf1983)
flafemagatnafiaansodanansznusarnusiluseussriednd avsgnitansnniilanmie
svAnuaainslutededmsinawmany Funanilaun ANNEHLAZANNENIARULEY AABAALTIS
P

1ANBINTANAALAIDIERT 0 Taqiunazluesn waslinfuedsiadnd d09a1UeINTENRALES

TU29a7198 NA"9UNAAU (circadian cycle) GMNRLBITWNNE ANENeEeTilNg a1y oiln 1w
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LASLTAAN YT DA INUEIDIARNT (Brainard 1989; Duncan and O’Steen 1985; O'Steen 1980;

@

Saltarelli and Coppola 1979; Semple-Rowland and Dawson 1987; Wax 1977) miﬁﬂ‘]ﬂ%ﬁmm il U

TudniduunzuazaslauanednmuaAyaadganglion Cells (WANFNNAIN rods WaAT cones) MA@

e®_

‘lm@‘fum‘w&ummé’ﬁ"qﬁmm%ﬁi@LLmzﬁfmi"umimuszuuﬂizmwﬁmmﬂ%’ﬁ@ NATIAINANIU
NANAYN LAY TULLIZaMATUNGANITN (Berson et al. 2002; Hanifin and Brainard 2007) adiani
ANNTOABLAUBIABLAITIAIINENIARUTIBNAUANANANFIFULATEARL T Laveaiiansnase
nslaengluuLesuas AN HLAILAT AN ENARBLAAMT LN TR Ie e

Tuanazaldasiuasnszaneiausinnmidnduaglinsdeadnsinaiasdmiuanaiiueg

a v @

NRvadRdunLIAtaRUREINITNVINANNazaNaN U A EauFaslaR NNTRTIRERIlAatNINLANNE 79N

v v
o | o

fensashne Tiedfuansgarasiunansuaglimazmsianuiilaeniadmiuygaaing uaduieain
ﬁmfmiﬁwmﬁmﬁqLﬁ@mmmLﬁuLL@zLﬁfamimu@mzuuﬂizmmﬁimﬂ,%’viﬂsl,uqmmmnqufu WA
112997NA199UNA19AU (Brainard 1989)

T972829a AT LLEY (Photoperiod) LﬂuﬁaﬁwuquﬁmmmqLWﬂﬁ%ﬂQﬁﬂumﬁm%mmﬁm
(Brainard et al. 1986; Cherry 1987) ﬁﬂﬁuﬂ’)iﬁgmgﬁx‘m’]i@ﬂV’ﬁ&lﬁfmLL@ﬂu%WﬁN‘ﬁlfNﬁmimﬂiﬁiﬁgﬂélﬂ

wiananiaesliiatasign weszandndunenia wu 10 (Apeldoorn et al. 1999) azlifuaimslu

£ 4 Gl

aa = o o ] o ! 0% \ = o '
V]NLL@QU@E]WT@&LUW’JqNNW ﬂ')’igﬂ’&l’mmmi’l\‘iLLM@Q’NNH@’]QIM@@H’ITNLQ@WMHQ%@%VLNH‘?ZWUMWN

| | o <

HluegNnreednd AasldrzuunizasuANLaadendiaie likiladniaeasinainanesiuwaznana

U

A q a A oa = < @ a o =~ 1 | v
ﬂuLﬂuﬂﬂm LLﬂzﬂQTMj‘QQ’&@Uﬂ’]iﬂ{]umﬂwﬂfmm?@dmLfJ’mLﬂuﬂ’%ﬁ]?LW@IMLLﬁLﬂ'D’WN@?QﬂM@J

a

o & Ao g v | =TI V'S a = ] = |
'&mmmmwmﬂ‘w@ﬂmﬂwmLﬂu@mmﬂuﬂmmu LW?W&’J’]MELL?W‘LI'W’]LN@ﬂNﬂQWNI’JIﬂ@

NNTLAABTUNNLBIALADNANNAHUBILEININNINERTTADU (Beaumont 2002) ARELUATIAINNUINA

9 U

S

Ifunugnanisimuasziuwaiadndluies (Lanum 1979) falsifidayanisAntvnadnemans

U

NEAUANNENLADINBIEMTUARITTABU 7] T2ALLAIN 325 ANG (ux) (30 WIaLTinn) NIANINES
dszann 1 As (3.3 WA) AIniu naiseduiunisiaosdndnazlavinliiiaainismisaaiin
FNN ] AINNTAENTBIReTLNINAINAETadLadlurLInandHen Bellhorn 1980) TALWANTNIGADN

400 And (37 wgaiien) F99nIalureddneianNgs 1 waraniudluiiinelaginiudninuung

a u

dld3gn1sdanisieilasiunisgniinatsaasaeiunnludndiden (Clough1982) atinalsfiniu

UsraunisniuesdninaasfoniAaLaIa NI ToRRansenuAaAN AN IaILad LAY 130-270 And

' ' '
o ar

TagandnszhuniauangliniaendnigniasalasinisssanuiniailnalaseiuausnEaEnisyinans
o = o o v o wa v & A v o
289385 UNWluTLINIHeNUY Tedenndednugliinisawiieite augduuulaseaiauay
naa7sElnAn (Semple-Rowland and Dawson 1987) U3TVIAFIRLNAENUUEUN AN NTIBIUAINAN

sal o '

04 40 ANENFAULUUIIBIARTBEYATINGINNTI (NASA 1988) NMULHNAUATYUININTALNIINTANN
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nuaesn (Schiingmann et al. 1993a) MyagdasmaUANNdNLAIRNINERlANT (Wax 1977)
AvsudnsTilaineiiseanuindangliienisdensasaaiunmiiiominiseass aagliuaaiis
ANIHANNINTZALINTIBETEMING 130 wax 325 AN

AN NLEIHATAARIANNNUNTEHZUNNANNLNAINULALAT AITIUATWALUBINTILUTUINIAS
~ | ¥ Ao Vo 1% | o v = o o \ a
AHARBANNENLEINERILATY ANdNLasanauAnAanulANnDe 80 windmiunsslamng ) N9

(2
o

DEYTULUTNANGA UAT HIEUAMNUANFANNINTY 20 wihnnelunsaiesiu (Schingmann et al.

o

1993a,b) AFUJUANITAANITANT 1TU NITNYUALUAIUNUIBINTILAIANAUSAUUNAIIDIUES
(Greenman and others 1982) %3alyianmNg °1L‘WfamummmmmmLmefmmqumﬁ?ﬁﬁm°1
NUNOFANTTH (11U TAREIMTUYINT UTRIRIUBUNBLNENEIMTUNITHANALDOUA) AINITNAANTT
nsvusaanasilimanzay dnldnsliuRsusnuduusaiasiunsanuazaandmiullslnaes
A4 dpiusiauaziienislszndandsny adlsfid sruuduninderenisdaunauazguadnd
passriinsriansiRimezninfinanaduuadunaunaniuiionistantihgsing g 18Ry
LA AEUATIL IR TILAT UATENINTOIIAEUNNTAILANIIATIIAINANSTUNAIAL (NRC 1996;

Reme et al. 1991; Terman et al. 1991)

VENIE ﬂ’?jﬁuﬁ 1B

'
a

Lam%’iqLﬁmmﬂﬁmSLL@zﬁfamiumﬂgmﬁm&ﬂumﬁﬁ@gjsluﬂmuﬁ'Lgﬂqﬁmi (Pfaff and Stecker
1976) Frati maﬁﬁmimﬂmuamaﬂﬂumm@ﬂLLummuﬁLL@zmiﬂﬁﬂﬁ (Pekrul 1991) n7ileiiiu
nansenufiushagroudendedniiuiunisiansnanudy Anad AnaEaaeansFus szaziogn
memmﬁu@uﬁ@wﬁmLﬁmﬁmaﬁLLr;ng'LL@zGﬁfmzﬂzﬂmqmﬂﬁ@u UseARanslatudeauasAny
INABNANTENLY BRI DIGRTUARETNA L?"ﬁyfamw?mwﬁu% TurnzinganuaatdanasAnTiean
nsUszneueningis 54 NANNANLALNIBIERIUT BN T TR rdevinliRnEaedfiaaud uenn

naaasutulranisilasiunslatu

'
caa

mMsulsisnufiesnuuardnddanannssuniuisienuuardnifiegluanas aastihdndia
Fe9ds U qia gns une AuazunuNeTiia (U zebra finches) aanllidBavieanndndfidaund
i AR ATUUNE NevstuaTian ATaanLULEMWIIAReAlTERdTwnRedsa fathaainaannnd
nseiBnnTanies @eeiifannnnds 85 wdiuainansenusenisldduuazdauilaifaadesiy
nsl&au (Fletcher1976; Peterson 1980) laun naznsiidimidesannafiasledluilasas nsiis
ﬁwﬂnﬁumrfi@wmrﬂ,mLmem?mgﬁuf}umﬁmfﬁmm: (Geber et al. 1966; Nayfield and Besch 1981;
Rasmussen et al. 2009) MatinAMNFUlATIFLLARININGS (Peterson et al. 1981) uavataaniude

Tinnstlasiunslatiudmiuyraing (OSHA 1998) dn1 Jnanaafiaanansnladunniveadaiinu
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15il@8u (Brown and Pye 1975: Heffner and Heffner 2007) fiaaenaimy dndiuunzianslone
WALFLLUTaANDININNN 20,000 TolAaR@31N (ultrasound) (Olivier et al. 1994) NANTENLNLAN

ag193g1n90l (U ABLATEUATALE Sales 1991; Sales et al. 1999) uazdansng NVl AAFElY

va o oal [ o = | A @ o ° o
danslatuesdndnagindiAss Aty LAsesaudnle Sale 1991) nanaiudaulsdniunimaass

ARedliarnnsoacuanls Aanssusing Renafidesnarasgnyinluies wieuToniiIsaINLTM
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= 1

o v ~ o v
niaginnigatiniiazyinle
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o

fiY (Amario et al. 1985; Clough 1982) yaansAsnengNaansiiadasnlianiu anunsoantdes
Aeanuld wazsuduszes v adldlnenisidneusuninauldliisnaunudininandes nnsldaeuas

NUTUTIALUINALTOMN TOUTTNUATTUINNTEY WAZNITTENLNIBENNDNADY (W NITNEAUISY
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'
a o a

InguTedaniadadls 7 ileaugaiuinnueanANLasuLLla e linalden1eaTsE (Baldwin
2007)
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nmaulasunlamnedapiinazn1sfuuguednivnaaes (Brese et al. 1984; Carman et al. 2007) UaY
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o
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NaNa NP ALALEIANNANTUIBIARI 1A NNAR DN TWAUNANDIRLNARALUNG N1FVINUTNN9aTTy

ARUNALAZINANOANTINANG “HALNG (Garner 2005; van Praag et al. 2000; Wirbel 2001) fienanszny
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mpnuiuegfresdniuaznanismasesidaiols a1aadufa i AN WURIRaNIOUAUALLINYES
Tindnaeiesiunansesniinaniiy (9 FeansLENuanInLInaas)
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Weldisaaen dndfuunzaeuiuiy MHdansaual) xnNnAuaIRAILnY (Blom et al. Manser

et al. 1995, 1996)
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ARIATHTARTDIUBULAL/MIBLATIATNAMT LR NHEULAZ WO UNALDENIWALNEY JAATRIUBY
ainduialatlalenalid@ndvanasis (1w dRINULNY) LamangANTTNeNIzIadndTiatiu Taun

NMIALIEMNBMNT N3LAngH NsvaueAtlulnsanazn1svinda (Armstrong et al. 1998; Ivy et al.

o o

2008) uanaNUgATUTlaaIIzuargaNTLNeIa e aNITYINANNAZEIAKALNINTEUNALIA  TARTEN

u

uaunenyuNsAILAN g RablUL T INeLNeed T uaF 19 amTevinlng (Gordon 2004) A3T
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iTanyinfaua/vielarainuunug uANAeIN TN TIaedR du i NaLNR UG Rt aNBINEs (1Y
LNNA Sherwin 2002; 1usy Lawlor 2002; 1aeiiia Waiblinger 2002)

NrzuunegenAaiiae (11 NIaweniAed IVCs WAy isolators @uiudnaiilu gnotobiotict)
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Aaiunuliun Tassainadiandian iy unefids wazunelan (Novak et al. 2007) duangdliiuun

(Overall and Dyer 2005; van den Bos and de Cock Buning 1994) waz nszsng (Stauffacher 1992)

1 ; ¥ ¥ . ¥ D
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NN aLaANITiATed Stedman 2006. Lippincott & Wilkins)
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wasiagmFuvYmREINT (Baumans 2005) AABAAUFIIBIFIMTLALABIAN 7] iy dngaiiaudaniva uas
s o g o o a 1 o o a ar ! YV o [ Vo o
AUNIIAMTUALNDIMNTAIMTUAY 1BUAUAMTURY g1 unuszgns unisldamiulndnifluune
AnLAEn wazdand Ly ialinganA(Gaskil et al. 2009; Hess et al. 2008; Hubrecht 1993; Lutz and
Novak 2005; Olsson and Dahborn 2002) A93HaNsanIAfnklantialfaenIsnyuwleunsenauny
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et al. 1994; Haemisch et al. 1994) ANLAT HAVNEIANINIAATUlALNadRgAN TgndRdsaneuiey
awﬂijLL[ﬁiLﬁmﬁLﬁm (Bergmann et al. 1994)
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tnangnmansiniulduaasdeinaindainyusnnwndanenadinans s oanasgiu
gaamanaaaddasilunisiianaduuds Snaisldifauamnonisnginssudnsetamainnans
LAanaLinnisulsilasunsneuauesfidnsinaniudsenimaseusig TRBNINAADT (11
Bayne 2005; Eskola et al. 1999; Gartner 1999; Tsai et al. 2003) nsAnatuiussuuliliatiuayu
AMNEBITUTL (Wolfer et al 2004) imsszyinanaziiagendusng qanansnifiayulilaglddimaids
la RaA LUV anaMINAaesdwingan eraduiufesindduiiainanieiuiutos
il athalsfiAldTnsuansinannazing 7 fidenalsifinisnsgiuanaadasluszdugandy vidliis
ANuuTIesTayaNIIMAAeY (U Macr et al 2007) WIEAIMITLRNNUSAWIIARENAEN
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WIRRDNLAZAB LA

¥ A A o

o & o & AL b A o o o o v o 1% a wa
Uadsd mnsn9 3.6 uanenisanassiuvdumnuusihdamiulgdndndnldnaliluan wia sl jisnns
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N o

= o o o 6o v [~ 1A ! 1= Y o v v ar va & Al ! = ar
LN@’N’]‘VI?U’&L‘]Q’NQV’]Nﬁ".]ﬂ“l/iﬂ%Lﬂu@ﬁ?ﬂﬂ@}lsﬂuqmi%ﬁyﬁﬂlfﬂ’muvl,m FavanlialilenuInnIudaduinin

=

asnniiudinlumnsdmiudndaunalug (asenizadnaggng) lassaialagseunundeaas
TdndnyusouazindaulnalaatedasuiiudsdnAty (Becker et al. 1989; Bracke at al. 2002) AT

HauausnewnsuazgUnsailiinetawaisaielidandnsadniale dndgniananenasiosdnln
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AN399 3.5 Wuiluushdwmndmivasited duguieagidunga:

¥ o A Ad e & o g
1tin NUNNUABERT 1 fa
TNAFRT Alaniy) ANTNNA (ANTIANRAT) ANGY"ANBTLNY
- Z - ,
A (TIMIAILTY) AYTHANNEINIIBENIND
\ na a ° o o oA o
nga 1 v 1.6 1(0.20) 0(76.2 WA MU IAA RSB UAIRT
naA 2 aitiu 3 0(0.28) 0(76.2 R8NIANLUANUDLNIELNE
naN 3 lsiiu 10 3(0.4)
0 (

)
)
0 (76.2) ALY ANYNE UAT AeTiln
)
)

(
(
(
ngw 4 Laifin 15 0.56) 2 (81.3 Auiifaneandrenagein
ngu 5 ladiAiu 20 8.0 (0.74) 6 (91.4 WS AN EINNNIN AT
ngu 6 i 25 10 (0.93) 6 (116.8) Au m;ﬁqﬁqam’;mm
nex 7 laifiu 30 15 (1.40) 6 (116.8) nsavsALAs LRIl LW
ngx 8 >30" >2.5 (>2.32) 0 (152.4) AsaEnTLATlan LAz
wiinftendeaguusiils
fvuasTinfindeuilag
s gauauiuidldady
LaL N99A99gaNINNaT
dndanansadnsnlage T
Faanninaunadlalaedisu
snaulaiddany ns
AONLULNIIAILERABNNS
wdeulmfaa
RGN ANNEATBINTIFINTL
(Pan) adlsfmnsuavasfipaeud
andengtioy Tsdiin 10 15 (1.4) 60 (152.4) Tnamsuisauauduils
AndlmAnde® > 10 >25 (>2.32) 84 (213.4) Au AvsRannnadidnd

asnsndasaliga Tuuwsn
animaunsdllnediu
vasulaifndaiunis
AANLLLNGIAIINES
sianstadeulnase Uy

= =1 0o = = o a ] Ay a v
NITEAANNATNAITINUAITATNUIDNATUNINANTTONINFN ’]quV]bLﬂ@ﬁuqﬂﬂqj‘sz'}ﬂuﬂu’] 55

"ewldsuRlanfunihiloud gudae 2.2
mmmﬂmmmmﬂmmﬁmwuwﬂ?mmmnnmﬂ?‘mmw%mmﬂﬁﬁmiwimﬁq?ﬁq@g'Lﬂunzjm
"annitunsdlufadnunusadnss

‘wan Callitrichidae, Cebidae, CercopltheC|dae LL@‘” Papio
“Endruslvnindienadesmeiuiiannnds WOLITTQHNATFIUNNANITONIN (ALINLITTENE)
“Aarualvn/lifmaiifiminannnda 50 Alaniu mﬂwmﬂﬁ@ﬁiuwaﬂmaﬂumﬂ@mafaﬂu
paurFauazundlaseadn Sldnamnninnssdsildmumalil
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M3 3.6 Wuwuzihdunduiule

o
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TUAFRT/ABN vl Ruiusadnsd 1 6"
Alansy) " ANTNNR (ANTIUNAT)
WNe LAY LN
1 AN <25 10 (0.9)
lsdiin 50 15 (1.35)
> 50" >20 (>1.8)
2-5 AN <25 8.5 (0.76)
lsliin 50 12.5 (1.12)
>50" >17 (>1.53)
>5 Fn <25 7.5 (0.67)
Tadiiu 50 11.3 (1.02)
> 50" >15 (>1.35)
ans
1 A1 <15 8 (o 72)
Tadiiu 25 2 (1.08)
Tsdiiu 50 5 (1.35)
lsdiin 100 24 (2.16)
ladifin 200 48 (4.32)
> 200" > 60.0 (>5.4)
2-5 §n <25 6 (0.54)
lsdiAu 50 10 (0.9)
ladiin 100 20 (1.8)
lsdiiu 200 40 (3.6)
> 200" > 52.0 (>4.68)
>5 Fn <25 6 (0.54)
lsdiAiu 50 9 (0.81)
ladiin 100 18 (1.62)
lsdiiu 200 36 (3.24)
> 200" > 48.0 (>4.32)
1A
1 Fin <75 4 (2.16)
ladiiu 200 8 (4.32)
laliiu 350 2 (6.48)
lsdifiu 500 6 (8.64)
lsdiiu 650 124 (11.16)
> 650" > 144.0 (>12.96)
2-5 AN <75 0 (1.8)
lsdiin 200 0 (3.6)
lsliiu 350 0 (5.4)
lsdiin 500 0(7.2)
lsdiiu 650 105 (9.45)
> 650" > 120.0 (>10.8)
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TAFH/ABN 1 Nufiudadasd 1 fo"
Alansy) " ANTNNR (ANTIUNAT)
>5 <75 18 (1.62)
laliiu 200 36 (3.24)
ledifiu 350 54 (4.86)
ladiin 500 72 (6.48)
1317 650 93 (8.37)
> 650 A > 108.0 (>9.72)
P - 144 (12.96)
gnin
1-4 §n - 72 (6.48)
>4 foseAan < 200 60 (5.4)
> 200 A > 72.0 (>6.48)

*N9RANNANANT TR AT T A TTiNNaNT TN WA ANl AaBunaansgldlunt 55

"fewasuilaniuiludleaus ADIAAE 2.2

%iqm’\ﬂ,mﬂmuwumﬂmmmmmmumLL@ Lﬂ@@uim"Lm@mq@m.fimﬂmamfﬂmLmemNmmm@ym arvabn!
dhdsevnTuanh usiAuidenmraietedadl i deudneamiuuandsnitiilaszuas R
(AUNUTTENE)

ﬁﬁmisﬂmmimjnd’wlffmmiﬁuﬁmﬂndﬂLﬁfamiqmmgmmmmmmw mmﬁqmmmmguﬁqLL@zLﬂﬁfau”Lm”Lﬁ
BENBATL(ALNLIIENE)

wuzthlumsaieinliasnsonausalaazaanuazindaulualalidaslaafadndliunzgnaeenns

H ad A = o o Yo | ~ A
LLaZUN LL@%NWLW]'J’NN’]HW@LWfNL‘W@@Wﬁm\mNfauvﬁxﬂ,ﬂ@mm_m’)m@ﬂﬂiﬂvm‘ﬂﬁ@’msLL@S@'WW?S

MSAANISARILN

NIPAANITANUNANTINUAZNIT B E/TINTUTTLAIAN

Aan773 NANTTNAULLILIBIAATVNIE DI NANTs NN e UNITIARaRNIaINaHLLe UATEAANTTNNNT
FUFUATNITUARIBBNNNAIAN ATANTITANGANTINIIERIANETINTI ALAs T LI DYRIAANTTHLED
UsziiuiegenAulinansanvisanislssidungansss

o &1 P I [ 1% A oa o o o a P i~ a e o oA X

andrne egluaninwadenviesljiAnisdngnaniananssaideTouinauAudndnae
Uapudasy arsuaniasenaivdudniliadaeulnauanuiioainanuneauieussginglssasa
% o o o = Al Yo wa v P | PR | a %
punstntninsviellslnaeanlasunisensimiuas nandeulnseaniaivinetuiNg) 7 viane
ATY WOANTTRRLELAEY (MevivinANpaean WoRNTTNNNNEgNTIRALANS ) Bnaaziauliiiiuniog
ATNUANUENBINALINNITALANNY AN TaANLNATINEs T et Uz NatenAavTan U iRfunng
AAN1T (Garner 2005; NRC 1998a)
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gl o wazdndiansdu manaialdrudsdeniannisSufduiuslunieanfusyse
(Augustsson et al. 2002; Bayne et al 1993; McCune 1997; Poole 1998; Rennie and Buchanan-Smith
2006; Rollin 1990) anansaliigiilamairdenlualagnisguiudasanega Wilghs reinaeudne
M@gﬂiu‘%mmﬁmﬁ@miﬁﬁqm IAau visaladngaa (Wolff and Rupert 1991) LT aua 15 LLALAL wWiad

dmiuaanmainig wazausmniuaimanzandmivladndaunlug vy une 30 wasle

AMNUIAADNNNAIAN NI HUJATIIMINAIANDNNHIZANTENINANNEN SN Jra9dRdTiaLR AU
(conspecifics) Lﬂugq@hLﬂufafjwﬁqsi@miﬁmmmwﬂnﬁmefnmﬂuﬂﬁﬁ(Bayne et al. 1995; Hall
1998: Novak et al. 2006) LiiafinsAniaananuIndexmadnxivanzan avsldladndniimantiu
HudnifinsarestusauesmsBesgdaiuiungumustsamivield uazaaslidndmentiuendt

o

agaannn (fug wiadunguuield ponnd langAnssuiannzuesdndnuessNgIANINAIAN
(U AUUTTNEUNNAIANANETTNTIA ANNUILUNLBIUTETINT AuaInNTalunITNTTant
mfmﬁumaﬁmmzﬁuﬁu%umqﬁqml) Hunauagnisdnfiegniesdannedlsananudiia
Tidnfuiaundnyniaresdnineguuudananiufaadriuldduedeiianald a1
dndfdnAuladlfuneganiuunuisnsanansnviilfiiAnanuieianednaEess nauaEy uazena
daundan ludmduneniianiadhiulaliniedennenaifiuaaliudamiana iy Tnevisligand
gl aannndmyanddaudle uadlaamlimyuananaSindaintiaaanndmyueas
awnaiing anudmaimadniuldlinedseagnasatathannldidndgmianagsaungaiudus
angdaian dngudsnaiidoutlsrnaninadn uasfnmseeniundsfesaudmiudnduaznisiayy
anmuaadenvinlidndvanuilaudaudmiedendldazan asaendesrnaiunmisdinnetng
szilnreda Tunadlang ifianaiainathsguusaiesauusfiudaausndaiidautaanainiu
dvudnsuneniin maianmangudsaauuufissuduiiiunastinan g jifonenauns
wunlifufinsssndnsanndnuasgvzereangy Insianizedududoledndindnanidudndls
WNdE  B193TAadENIIaTaANNAULAEABRuTuITEZNA UL LAZAYTAEAABIALARENIINATA
szinataananlfuiuadosnmevaaieliiladndhmile
nslidnddanandoagiafoanniunsaniduuazlaiinislasnaninauRaInseng
1aIMNAaes vidalsziiusng (nedaaundiiiaadasiuanuiuegiifuesdnd lunsdivenil

|

pasanfinszay wabitesigauinnanduuaziiaduldlsaosilasiu lagu lainau wazlidudany

Ao o A

o & a o o A Y oy y vaas  a v v o o

@m(}‘ﬁuﬂLﬂﬂQﬂquqﬂuvLﬂ mbl,&l&mmm@u‘] ﬂQ?sLVN@QLWNWmuVLﬂLLﬂ NITABAUAUDIATULINNLUNUNITU
o No  a a ' = v = A o oA o i =< o v = a a o

@LL@@WQLL@%NQ [ﬂq@ﬂ PANNURIN "']L'WJJLM@T_] NTANITLNHNA EIQV]L‘IJULW@HMUQ WQ&LUM@QM?@U?LQMW@"IW‘H

aguu pnnaniudediagiofaansgnnunaulag IACUC wazdmauwnmeiilutlszan

4 o9 vy =% o & A A oy v o val o Yo v o aa a en
Tlum@unfij"l/]'ﬂW@ULWE/LL@:;ﬂ’Iﬁ‘ﬂ\/n?Vﬁ]Q LN@IﬂmmqiﬂﬂQ?QUU@L}lﬂWNﬂqj‘V]’ﬂ,Vl@m"JﬂuLﬁﬂﬂU"Jﬁﬂq?ﬂgum

Ug2a1619 7 NUARILNAUATIBINIINAADY LNTNzENATtARERI LT TUan wNsgnindslamandnlag
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Nanuazgnitnualaganndudeutedidsnis lasdaulngjanainannissng | aeansliuanin
5¥dN9szaEnIANGRT An1sldn1sUfuRtniengAnssuuuuiouthiewianiliiianissaniie

munsUpiRlagaiasla Bloomsmith et al. 1998; Laule et al. 2003; NRC 2006a; Reinhardt 1997)

N134AILIA
awns dndparlaiuasiiviiu idwitleudndn fwwevauaspanndniumdnaumauas
woRinssnathanaifissadnatonyn 13u vieaanpdasiuanuiaInITanzaesdndeiiu ey
ilislnneaidndgnlifasnnsednguy aynssanisresanznssNnsanIAdauieAnelnmunis
YRIER3 LA ALFTENTIEUA JEMTLANNABINITINTUINNTLBNERINARDI (NRC 1977, 1982, 1993,
1994, 19958, 1998b, 2000, 2001, 2003a, 2006b,c, 2007) ey ludsAniianifiansunszifu
fng 3anslsziuanw nnssAanansiadl vive ?ﬁ'qﬂuﬁj@qum@%wLmz?ﬁﬂuﬁj@umq
WPRVTEAAT UATANTAEHAINEITHTIAIUTANALEINT N1TABLNINTININYBIEITBIMNTIUBINT
LATANNUNAY
ﬁmmmgmmﬂgmmu‘iﬁLLuﬂﬂizmmemi’ﬁﬁusﬁzumwﬂizﬁmmmﬁﬂizﬂ@uﬁqmmﬂ 219113

a

ﬁﬁfﬁmqmummﬂﬁﬁmwﬁ (natural-ingredient diets) QNNNYUAGATAILNANNANIINTNEATLAZNARHA
waaelldsing ) wazfimnemnansdndviudndmnodefidnldnalilutesl fiRne fausddaulszney
Ml ruzrasdIuraNAg R UL TuazdauNaNsng Tans TN Ll iladadndnlunsdld
imd'}usl,ml&i (Ames et al. 1993; Knapka 1983; Newberne 1975; NRC 1996; Thigpen et al. 1999; 2004)
ﬁqﬂuLﬁﬂuﬁiWM Taun asanAananensinuaad lavenin asie a19naNsds Lay a19ealnsiau
anfsne e anafegluszaufidninliifanadoguamaniesvieddbinafaluan arafing
neznvethdsifiuinsuiusng Henanmaaes (Thigpen et al. 2004)  e1nIflasunIssuses
(certified diets) 15§Uﬂ’13‘mm@’3ﬂﬁﬁLﬁ@ﬁﬁ%dﬂmﬁ@uﬁh\‘l°‘| Funeniluntsadnnivlalunisnesaau
fidanass 1éun mvasauinneieumsvilusaindailagaonadesiuninsgiunislfiRedns
AluielgiiFEnisaes FDA (CFR 2009) @WM’]?U’%‘QW%{ (purified diet) HAMNNINOULUAIUNANLARL
ataiitlsznenifussevnsaghanilaieniangy ennamaniifienaiiuudsreseadaduresans
astiasniuarilenatuitlouaisiafiaindy amsfirvuadautlszneuniaad (chemically
defined diets) ﬂa‘zﬂ@uﬁqﬁmuﬂizn@uﬁuﬁmﬁm Maadiulun) Wy nsnadlufng urazainuas
thmas lagiannziatzas (NRC 1996) mmsﬁm&mmuﬁwﬁmmﬂixmwﬁngﬂ%ﬁw{fumiﬁnm
nzuUuse Tudndduuns wiinldaealdinezaauns iy uasiengmsiuinenanas
;:I”mmﬂmG‘@uLﬁyméﬁ”md'miﬁ%wmmﬂmiumi%@ MITUAT N9ALLAZNNTARANE RN TLRE

annilen wens wivzimefenadiet (MW LNAd LaZAINBANNIIAIEY 7) warasluitlaunis

al | o ar Vo & va 1 o a ac a ea Y a YV
wlgednd AvsatiuauuddnaalinaisndunaunisaiunisuazisUiRvenanuaAn
Mg (U N9iY NTAtLANFRNaANIIALAzNTanane) telnileusvtsriuamuninees

21913 anfualsnanaugIntlianmsasdayanisdiaTziemsa el fiiRnsd niuasenmns
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giandannandulmiusrey ) dldemsatriiuinanuaziladsau ninasaengnIsiuinE1e
27917 BIMNTANANVTRE N INIgNINAILazgiiuetelimanzaN asnsonanaluenmsnanans

DWNIFN 7 PUNIATIATUEIMNTAIATIAg e LTulad e gluan wauaslidutlawnadoeliula

' '
a a

dasnurraegnglulaladileniagnanaalanesnnenaniia NITNRINIBITBNNAT UTBYN

o o 1 1

Tuteu mrstenlaldetnszdnredsaduouaesasnlaFulunsauaiusas sy uazATTNWREY
YFannilupdslagldanmsnietnuney
ANTALALTIIATENUTBLALEIMITLAZ AU TENa LAY (U890 IMTIaTeNALATRATA

wailesiudninannennuspydnsunal 81gATYNIALTIAINTIL LULYIUTes viesniiy

K2
k4 aaa A& ! o

AoedsNlEafan1TguALIa Astivguetmstaudolilunisusiilesiudndneainusianyiie

aanstueuliivaetiasgn LasyaniaeenIsunsIedTelsateanaliat Mg RReuiueIs

INgRIY ANTudNAnsguiull annsiligngudnenzuasiunas naanaudninennsIAiy
TIETINITABNANINYBIBNNIT UULUINITALBIMNTNHIRQALNIAINETTNTNANGUNYNAINGT

3

¥
k4 1 =1

2174 (70" W) WATANNTUANANEAINGY 50% Adssznsedamslianmenyanind@alsy 1wy Wednd
HALIUAZAN AREAAUEINTILAEFNG ] (u ennsfiiiuen wae Alutuiludoudszneveaglulfanm

1) zanan1aEnsiusng enathllgnisudsnlasunininenms

1 v

21N3ARINAITLALNRAIuHaNANSTINT A LAsdul g iiuetegnsias annsoldls

a

Ul 6 HaunasaInmInGEs I iudsianliemuisegiuevnsinaslaevialiengnnafiuinm
dien 3 Fouviiy uwinsldimauglugiuniiaiaaansodeengmafuinmenns naivlu
Fiiuanansoinmamnimnislnsuinisuagyinliengmaiuemnseraunuiiu wilunialfifaes
aaaNnAuesasistasanfisnfigauasaadeunzinnesinan ewnsaiauaniuazaie
AfmungausznauniaaiiianuamutagndnanIfidunanaInesTNTR uagindlangnisiiu

waendn 6 thau (Fullerton and others 1982) a1mstuantiAasgniiunguungil 4 @ (39 W) vTasind

fnldanmsnenufiduazanmsiasnussnnnainsoeauissagleunsouniglimnuauiudng
Huunzatalasndmasnysnl vianuusasiaredeqadnld uasdnindgdduiuunnses (NRC 1996)
X

N7l aNTLas NuIs R NaNITna LT lanunTalavinlrsuladnaninun

v
o v

lnglathiauuaz/visa AnNTau (Caufield et al. 2008; NRC 1996) WAAITNANTIUINANTZNLIUBING

'
1 =

atllsinenuu ldlsgnnsenuy

a0 =3

AUTNNHABLABIMIART InsnzenalnasannNwisaza AL wazfaillgnisaouula
MIUANYDIRIUNANAS Tl Ue1T4RS (Thigpen et al 2004; Twaddle et al 2004) AastiuinduR
gaenrauianazliamsiaeda

posaanuULLAza e msldlundntsliing uazannistuleuilaanzuazgaansylitias

o

ngauaztngainebiegluan g edndgndaiunguaasinundtaweiieauaziiqaliianms
¢l

atanaiasieannisudeaimg uazliudlandnivnsalanuetmslaaianizetetaianisanns



AMNWIARDN T8¢ AL NMFIANIIART 67

avnafludiuniledilsinaeaviamsdanamuiadng liasrudhansurusresllinssmdng
vinniienainanudsenisduteulasldldlinisdfiRedananzaniou uazaasyin
ANAYeIATlToIMILAZINIgINALNALAtA AN
nsdanaliinauaaerteiudngiemauiisanfunanisU fiRdviunsguadadfises
dsaiuszazinauu Tiun dndituumzineniin nesshauayds wasihdasdadimidunvnanain
MINAREY WALMIARENITILNGaEN (mFLnsesnaiaBnFasnisatuane Tz ey
\AiasiiannIaaed iﬁ@ﬁumﬁ 2 waz NRC 2003a) Us=laminasmzantauaaaiacnatunansludmns
ysriiaeravillifengfiugnn MaETyYRLE uar aaANEIY AndRIINNTIAnLIS LAY ATNRR
UnAfifinaanszuutlszain (Ames et al 1993; Colman et al. 2009; Kenan et al. 1994; 1996;
Lawler et al. 2008; Weindruch and Walford 1988)
meldanazmadoildumnsgiuacsdfafenaAsuuasing mnedainendedaiugi
ANHUA Faehaity Fndnguethsfanuuanidn viganduasusmitliaansadidsemnslinaan
nanagilidausnniulinwieniunaddsuuasdaisadasiuanuddsuulamnisdunil sauri
Wlauarvaaniaen 11 mﬁ‘?:@[ﬁi@fﬁusgﬁw,mzm?ﬁm’mﬁu’l@ﬁm@ﬁu (Martin et al. 2010) Aunanii
uazmaasuuasdu aenaudinsuiuiindegszafannnduazananisaaninaane i
ANLAENN AN NaUTIiILA (ﬁqﬁiﬁﬁwuﬁq) NNIAANTUARETTIRNARANNTLITIFINNIET SN e
LaziagunainsnassuemansduanLlaig INgluuLewERdg i uTiaredRS (Levile and

a K °

Hanson 1966) anansaviilvidiialaanisantFananmafinuuaznssfumsaanmasnie
Tudmduneaiia (1w a9 wazluunelenna mil,ﬂ?iﬂuu,ﬂmmmsﬁﬁmsmmmﬂwm@@Lmz
mgl “Reiinela” ldun salfuazinan Thiasimanzanuasiiamuanuifiuegia nsldsaeims
Tuagrasuauviianisiauadiunindiilarasennivians AsneialiRRdFasihiielildaims
T @y naedlenstaundmiuag) Mlenadnsldianzinennmnuassuanaddaanfdns
IHaalasdaulunflusdaziuiufansanil emnsensfiansenmnsetnangs Inesanludnivant
siadriaualilanalunsdenavnsilidannauazanns dndlidaniuevnsiiaunauaziianis
°1nmmimmm?@mm@”faul,‘wmLﬁ@nﬁummi’l,ﬁwﬁmuzgﬁﬁiﬂiﬁuﬁﬁ (Moore 1987) Aaananiae
malasuemslaadunduliiAndesfign fadnaoddanidentun wmsillganasuniuse

nsdaguazNININAIyaIng Matlasuntasvaniliiadvludndsinfnunsiauaziiie (omnivores)

LATARITINULANZLID (carnivors) WAL INNUNTYINTIL (herbivores) iAo laraA N Aeuwaa

N unLAE (Eadie and Mann 1970)

17 dndansliinfunliianhullen InsaenrdeanuAMNABINITRNIZIIRRTHE ATMNITWLAZAN

NAANNTBIUNNUENTORULLTIARNNED1UN (Homberger et al. 1993) anaaniusiainsiagay
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ANALEUNTAAI ANNTEANN LazniTuleutadaaTnuarasiadidussas o iinalvduladnnnnimn
funsansuls Insenisatn9Ead i unNITANENTIAIULTLNaLIBIUIANUNR 0 NlANUTaa NI
ANAa a ! o o 3 o ° v a £ Ao A o o & va v ~
HananasenanisAne  awwnsotndnunuTenbiuTgvaiieasviramaanslutleuliitesngn
= | Ao Vv T A a £ P P Aax o o 9 | o o
WHelATa3 19 uldeR eI T NLFaaeteuIn - AssRansnaeanidstninineterrdnseiauney
N171N1UAUINAN R TR LN @ LA AANIT AU adnI9nI8nIW n19aAN1RNYY NNTtlAsuLlag
NNARTNUTEABNENARN |ABHANITNAABY Fidler 1977; Hall et al. 1980; Hermann et al. 1982;
Homberger et al. 1993; NRC 1996)

pasudumsaagUnanilivn Wy vaesgaunazszuLlihamudRnaliuladnlafunising
s 1 = = o v Z: s L% VYar v v g s aa
Snmatnanaines dannuazanauasinnuld utneaiidndnaslaiunisaaulildgnsailiundnluls
LAZANTAINABINITALNANNANDAUNTENIARS 1T LAl T uRadRsIN et e unNInzNIT1MAUN NaTLlasy
WpaUIAnIINnRNENldraaENnT s ilenmadwtleusadndinaanun SruireaNRNUIATRLS
Taaungnlanaulddansafnngnaseansn szuvlmindnludiaslaiunislaesunieusssnme
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1980; Russell et al. 1993) mm%"’mzuumﬁmmiﬁmmmm (Green 1981;Kempthorne 1957) Lﬁ@@m
ﬂ’l’iﬂwﬁﬂu%\‘iLﬂum@mﬁ@’mﬂ’]iﬂ@ﬂﬂﬁuﬁ: (mutation) LL@xmmmﬁuﬁﬁﬁmwmm
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auinminenamanilvinsaglandddnnismnaiugnesumasnasg i ldun nafuinenmeaston
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Acclimation and adaptation N1sUsuanIw wazn1sUsuAa, 111,
188 (see also Procedural habitation and training
A Qﬁﬂ’]ﬂﬁﬂ’]ﬂﬂﬂﬂLL@uﬂW?r}JﬂeLMﬂuLﬂﬁl)
calorlc management and mﬁmmﬂmﬁm 67
to noise and vibrations ABLAELNUAZNITAUAZLNOU,
81-82 '
to outdoor housinglt/fiaiatinanuds, 44, 54-55
to physical restraint A9N1TAULNALITNNNE, 29
Acquisition of animals N139ANNERAS (see Procure-ment
A N3N
Activity and exercise NN9RANNNAILAZNANTTN, Xiv, 43, 52-53,
55, 56, 57, 58, 63-64, 67, 84 (see also Enrichment
mmﬂwuwu)
Agricultural animals MIRLFRIAUNNTINERAT, 2
biomedical vs. agricultural research NN9RUN9T
msunnd wiFaufisunienisinems, 32-33
environment and housing mmwmmﬁ@mm:ﬁagﬂ
29, 33, 43, 44, 137, 176-177
floor drains NM7TELNELUNINY, 137, 138
information resources Lmdﬁmj@, 33, 176-177,
191-192
protocol review mManunaulilsinaea, 32-33
space requirements 18NNNUARIINABINITNUN,
60, 62-63
surgery ARENTTN, 117, 144, 145
veterinary care nﬂi@LL@mdmiﬁmuWWﬂ, 145,191-182
Air pressure UINAUBINA, 45, 47, 139, 145-146, 149- 150,
Air quality and ajrborne contaminants ﬂmm‘wmmmmvm
Unidleuiisnfueine, 45-47
Airflow NTEUAadN (see Ventilation and airflow §) NNIMNENAINIA
LATNITUAAN)
Albino animals ﬁﬁl’iﬂﬂﬂ, 48-49, 141
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Allergens and allergic reactions ﬂ']iﬂ@mNLL‘WLLﬂu
UfAzengau, 18, 19, 20, 22-23, 45, 155
Alternatives to laboratory animal use mwmmumﬂm
anvaaaq, 3, 5, 12, 25, 27, 162-167
American Association for Laboratory Animal Science
ANANINNANARTARINANDILINBLITNN, 16
American College of Laboratory Animal Medicine
WENALBIYIAANTARINARBILINBLLTNN, 24
Gwdellnes for Adequate Vetermary Care LLu’JWN
mmummmeqmmmLLWWH@ENW@LWW
xvii, 14
Ammonia weslaily, 45, 47, 68, 70, 71, 72-73, 78, 79, 80,
81, 85 .
Amphibians @RdazifiutnaziAiuLn, 41-42, 44-45, 46, 77,
78-79, 80, 81, 82, 83, 84, 85, 108,119, 1566, 178-179, 192
(see also Aquatic species 6 '5[51'511’?)
Anesthesia and analgesia N19998NEAU WazNN7923ULan
considerations in selection of agents N1FWANTOUN
Tunsiaanans, 75, 121
equipment/delivery ginsnl/nsane, 34, 122,
145, 147
euthanasia agent mmﬁmumimmﬁm 124
field conditions ﬂmwuﬂﬂwmﬂ{]ummi 32, 117
monitoring NIATINADUAIUAN, 119-120, 122, 123
neuromuscular blocking agents an9€gsELUTEA
nanwLile, 122-123
oversight NMIQUATLNATALIAENIATALAYN, 34, 156
pain management nM9aRNMIANNNLALLaR, 12, 121-122
preemptive analgesia mﬁﬁuﬁfﬂumiﬂf;m, 121
principles governing use Mﬁﬂmmsﬁﬁmuawmﬂi 12,
14, 26 ,
recommended reading wuztn e ULALLRN, 188-190
recordkeeping NILALLUAN N9 ivlenans, 34
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surgery Aaeingeal, 115, 116, 117, 118, 119-120, 122-
123, 145, 188-190
training NsEnausy, 17, 106, 115, 122
waste gas management NMIAANTMNTURNLES, 21,
147
Animal and Plant Health Inspection Service (APHIS)
mummmmmmnmmwmmem 30, 148
Animal care and use program IﬂiLm?NmimLL@LL@vmﬂ‘mm
attending vetennanan ﬂmuwvmmuwnmu 14
coIIaborahons nnsgansany, 15
defined gﬂﬂ’mun, 6
disaster planning and emergency preparedness
nm'mLquﬁﬂﬁﬁﬁLmznﬁmm?‘ww?nm@mn
'ﬂﬂLﬁlu 35
IACUC ﬂmunﬁm’]immLL@Lmeﬂmmwnnm
14-15, 24-33
institutional official Nmmﬂfﬂmmuu 13-14
oversight minLLmuwn‘ﬂfanﬂmqnmun@N 24-34
personnel management mﬁmmmnmm 156-24
program management mmnmﬂﬂﬂmm 13-24
recommended reading LLuuuﬂwmuLWNLmJ,
167-172
regulations, poI|C|es and principles ﬂ{]ﬂjfﬂmn‘u
ulene mennmmmmqq 12-13
responsibilities umwnmmuwmnu, 13-15
Animal care personnel Unmm‘@LLﬂﬁmfi (see also Personnel
f UARINT)
training and education MsENeUTHWAZNS
Winnsdnen, 16
Animal training N13AN&RY (see Procedural habituation
and training g 38n1sliedueatuaznisin
D)
Animal Welfare Act ngumammnmwam 1, 4 25, 34 199
Animal Welfare Informatlon Center nummmmfam
manmwmm XV, 16
Animal Welfare Regulations ngmmnumnnmwam 1,12
housing guidelines LLumeWﬂﬁmﬂﬂ 56, 59
IACUC ﬂmm3?34N’]imiml,l,ml,@m’wﬂ‘mmwm@m 25
transportation of animals mﬂummm 107
veterinary care mmunmmmuwm 30
Antibiotics mﬂ{]muu, 116
Anxiolytics gNAANELATER, 122-123
Apes dRdnanaslitivng (gee Nonhuman primates §) &4,
Aquatic species &n3un, 2 (see ,also Amphlblans
Fish; Reptiles § dndaviiuinaziiiuun dan
@mmﬂﬂnmu)
algal growth N9IAFTYUIBNATNIIEL, 86
behavior and social management N174ANIT
NOANTINLAZAIAN mﬂuﬂﬂmﬂnu 84
diseases 13, 112
emergency, weekend, and holiday care ma‘mmﬂﬂmu
quxﬂnﬂnmﬂmuLL@uquuﬂnuﬂmmqnm 87
enrichment and social housing mimewuLL@umﬂw
namynmﬂumnm 82-83
enwronment nmwmn@@m 77-82
facilties @0 UM, 150-151
food and feeding @1M7UAZNTLRETMNT, 84-85
housing 718¢/81#tl, 82-83, 150-151
husbandry N19&RILNG, 84-87
identification ﬂ’]iiuumﬂm 87
illumination nqwmfm mmml,l,mzvm 81
life support system IYUVENTN, 79-80
macroenvironment GNMWLIARBNNUNIA, 77-78, 86
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management N139ANT, 84-88
microenvironment ﬂmWLL’Jmﬁﬂwmmn, 7778, 82-83
noise and vibration \@eNLAZANNAUAZLTIAL, 81-82
pest control NMIAILIANARINBAINTIANTY, 87
population management mﬁmmiﬂi;’mm, 87-88
recommended reading WU BN ULANLAN, 178-179,
192-193
recordkeeping NILALLUAN NM9ivienans, 87-88
sanitation N19§UNNU"A, 85-86
sheltered, outdoor, and naturalistic housing
mwn‘Luw NANUAY LAZATNEITNGR, 83
space N, 83
substrates anasasuidulatiodls, 85
temperature, humidity, and ventilation fqmwgﬁ
ANNT UAZNNIITLNEEINIA, 80-81
water quality AU, 78-79, 85
Aseptic practices nsUjjiRAsce3sannde, 17, 34,
52, 70, 75, 115, 116, 117, 118-119, 144
Attending veterinarian ARaunndiFuRnTay, 3, 4, 13, 14, 15,
17,21, 24, 28, 106, 114, 116(see also Veterinary
care §) mimLmvmmmmLmeﬂ)
Autoclaving mifa‘unmm@ummfﬂ@uﬂ‘ﬂummﬂL‘]J'a
bedding material qﬂnmmﬂmmu@u, 69, 146
drinking water U1f, 146
feed 819117, 66, 146 .
surgical instruments LATBIRAHNAR, 119, 145
Avian species fndtin (see Birds ) un)

B

Bacterial gill disleasejin}ﬂfanmnl,%@LLunﬁSﬂ, 112
Barriers annuiananuiialsa
access control Imimunumm’h, 151
faciities @0 U, 113, 136, 145-146
separation of housing and research/surgery
areas M3tagliiagueaNiU LazLTIUNITA LAY
AREINTTHN, 134, 144
visual NFNBLLIAL, 51, 53, 83
Bedding, nesting, and substrates mmmau mmmumma
mmamumnﬂeﬁwaﬂin
aquatic species zﬁmm 85
autoclavmg mifaunmmaumnfmifauﬂﬁ’ﬂumi
219, 69, 136, 146
behavioral aspects JULLLIMNIWOANTIN, 52
changing M3ulai, 46, 47, 52, 69, 70, 73
disposal N7¥14, 19, 20 .
enrichment aspects JUWLU18INTLRNNY, 67
environmental aspects gﬂLLUU“HmmﬂWWLL’mﬁ@N,
43, 44, 46, 47, 49,[52, 53, 69, 71
experimental influences ANTENLABNNTNAAAY, 68, 69
ilumination and AINEIN NTABILAIFIN, 49
materials Y@ §41U99, 68-69
outdoor faciliies an1UNNNEUAN, 54
storage N9, 136, 141
terrestrial species ﬁmi‘un, 52, 68-69
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Behavioral and social management NN9ANITNOANTINLAY

daan nslviagnenu

acclimation N3UFUAY, 111

activity and exercise NaNIINLAZNNIAANNNAY, 63-64,
84

airflow and ventilation and N13l1aU@98N"A WANNT
5¥UNERINA WAy, 150

aquatic species §m31n, 82, 83, 84, 85

beddlng nestlng and substrate materials and
Faseauen AEmiuaTeT asseuiiiEuled
dotld, 49, 52, 85

enrichment NILNNYU, 52-53, 54, 60, 83, 85

food and feeding 819M3UAZNTIEMNT, 65

illumination and ANNALNN NIGRILENAIN, 47, 48, 49

procedural habituation and training n1svinli

AuAeiLIBURLaENTAN, 29, 64-65
recordkeeping NTLALLUAN N9ivLendns, 75
sanitation and NMIGINLALAY, 72
social environment ANTWWIRABNNNAIAN, 51, 58,

59, 64, 111 o
space considerations NIRANTUNTRINUT, 55, 56,

57, 58, 59 )
temperature and humidity and @qmmnﬁmzmw%u

ey, 43, 44, 80
terrestrial species @ndun, 83-85
training of personnel N13AUINLYAANINT, 53, 121
veterinary care and mmummmmmuwwa 107,
111, 112, 114 .

Behavioral changes n1siagupiaangsinsss
infections and NIAALTA WAy, 118
monitoring animals for N1IAYLANALA ﬂ’]iﬁ’]ﬁ‘].l@LLﬂ,
112
moribund state szazlname, 28
pain and distress AMALALLA NTNNL, 120-121, 123
physical restraint and N139UTNALTINNNE, 29
sanitation and mmﬂnﬂm@ way, 71
stereotyples and compulswe behaviors ﬂﬁiLﬂ@‘ﬂuVLm

TNMANYNBLNANTT TUANEATS NOFNTINNIIY

r:mm ALANN ), 6
transportation of anlmals and mimumﬂmum 150

Behavioral research migw;wqmnim 30, 31,111,135, 149-150

Bioexclusion nsaninnuidalsarng-), 28 (see also Barriers
sonfiataiudelse)

Biologic agents and hazards Fasioun Lmum'aumw 18, 19,

20, 21, 111, 112-113, 148, 170-172

Biosecurity T9%1347%, animal &R, xviil, 105, 107, 108, 109-110,

111, 135, 170-172

Birds un, 41, 44, 48, 49, 60, 121, 144, 156, 179-180, 193
Bites and scratches NNINALAZIIU, 18, 23
Breeding and reproduc’uon ﬂ’ﬁ@‘UW‘uﬁLLﬂuﬂ%‘L‘W’]uﬂlf_ﬂﬂwuﬁ
aquatic animals amm 44, 80 82, 83, 87, 88
caloric restriction and NN3ANAALARET, 67
cryopreservation of fertilized embryos, ova, ovaries,
or spermatozoa maudidenudefnaau la 5ild

‘Mifam@m 76, 107
enriched environments and NmWLLQm&@NWLWNW‘u 83
genetic management mi'ﬁmm?‘wu@ﬂim, 76, 77
GMAs dndngnuiui/aanaw, 28, 76
lighting and L&Y ey, 48, 137
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nesting. bedding and sybstrates GNGRE TG ERREN
GRERNT mmmwunw 52, 70, 83

nomenclature iwi_l‘i_lmim\ﬂm 7

nonhuman primates &4, 59

recordkeeping NMaLALTWTN NgifiLianans, 76, 77,
87, 88

rodents and rabbits, xviii, 57, 77, 107

sanitation activities and mm*mnm'ﬁ 70

space requirements m@muummwmfmmmuw 55,
56, 57, 33

temperature and humidity and ﬂmuﬂmmmmmu
WAz, 44, 80, 82

vibration and NM7dUEZIIAU LA, 50

Building Seismic Safety Council gniernNtlasnizann

wriuauly, 133

C

Cages and caging ﬂNLLauadﬁLﬁmﬁmN (see also Housing:
Microenvironment g “Wﬂﬂ @mwummmumﬂ)
cleaning and sanitation mﬁmmmﬂ“mm LL’ﬂ“’mJ’mLI’m 18,
46, 47, 52, 69, 70-71, 72,73, 86, 142 143, 145
dimensions and space allocation #f LazN17
ARATINUTN, xvii, 56, 57, 58, 59, 60, 61, 133
dividers gnd shetters in ursnuuATIRTLIITHN, 563
flooring W, ]O
isolators mL@mﬂmﬂﬂ@mlﬁm neirNsasATa LA
wades szuunislidnsendelaainisuannis
TEUNYRNA, 45, 47, 52,111, 139, 146
light intensity in AMNuATlY, 46, 49
location on cage rack ALMUNLIUTININGY, 46, 49
mechanical washers LA38IAN, 71, 72, 86, 135, 136,
141, 143
metabolic (AgafuMsduny, 121
in secondary enclosures 1uﬂd@@mi@uaumuw&@q 47
ventilated gnIzLN8DINA, 44, 46, 47, 50, 68, 70-71,
111, 141, 146 |
vibration of Mr&uazLIaUL8Y, 50
Caloric management NN3AANTLARET, 31, 57, 67
Canadian Council on Animal Care ﬂmmi@Lmﬁmfummmm,
16
Carcass disposal N1InNaATIN&RAS, 20, 73-74, 138,
142
Cardiovascular shock models lataanisdanainszuusiala
naanRan, 27
Cats 1Lu7
behavioral and social management NFAANTTNOFANTTH
uavdIAN, 58, 59, 63-64, 180-181
enrichment mﬂwmwu 53
envwonmental requwements TRNNUANIIENTN
WIARAY, 43, 44, 53, 180-181 .
housing and space 918t uaz Wi, 49, 56, 58, 59,
180-181
procurement n39AMI, 106
recommended reading LLuuuﬁIM@WuLWNLMN 180-181,
198
recordkeeping MALTUAN NTALLeNENT, 75-76
veterinary care mi@LL@W’Nﬂwﬁmuwmfi, 193
Cattle 91, 62-63, 64, 176- 177 191-192 (see also Agricultural
animals ¢ &nINanNTINEMIALE)
Cedar shavings Inuanlsidan, 69, 156
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Ceilings Hinanw, 56, 81, 142
Centers for Disease Control and Prevention ﬂuﬂLW@mi‘MUﬂN
wazilaeiulen, 19, 21, 107, 148, 157
Cerooplthecme herpeskus Lﬁjfal,')faiﬂwmﬁnu me”hm 1,23
Chairing MIAUBLAA, 29
Chemical agents #17LARLARINANNEZAA
cleaning materials JafdMiLYINANNALEA, 71, 72
non-pharmaceutical-grade lalldseaundsnngg, 31
hazardous Lilueumane, 18, 19, 20, 21, 136
Chickens In, 48, 60
Chimpanzees A4THWLUT, xviil, 61
Chlorines and chloramines ARBIU LAZAABINAIUA,72, 78-79,
80, 85, 86
Circadian rhythm 9RINANTU-NANAY, 43, 48, 49,137, 149
Cleaning agents @19%1NAMNNALAIA, 18, 71, 72 (see also
Sanitation f mim’mma)
(see also Vetterinary care ) mmLLﬂm\‘immmuWWJ
Agl)
Clinical care and management emergency care mi@LLﬂcﬁﬂqm
LAZNNTAANNTALARNLAY, 114
medical management MIIANNINNNTUNNEL 114
recordkeeping NATALLIUTIN N9LfiLienans, 115
Clothing and footwear L@BRNLAZIBUNN, 20, 21, 146
Cold storage and refrigeration NMFLALLAULALNTUTELEY, 66,
73, 136, 142
Cold stress MatATEAAINANKLEY, 43, 44, 53
Collaborations, interinstitutional N1759NABAY T2UINaNIY, 15
Computer modeling Lmuﬁ’mmﬂfayﬁqmmr
alternative to animal use AMALNUNNTIEERT, 5, 12,
25, 199 .
facility design A0NUN, 46, 133
genetic variability NIAUULTN9AUFNTTN, 76
Conditioned-response protocols lUslaAaanin1sAauauad
ANNEANNAY, 31
Construction guidelines WUINNNINBETN, 136-143
Containment of hazardous materials NANLAILRIAUATIE, 21,
148-149
Contaminants N13ANLAL
airborne NIN@NA, 22, 45, 46-47, 139, 140,
143, 145, 146-147, 149
bedding @wsadua, 69, 141, 146
cleaning implements ’qﬂﬂiﬂiﬁ’m;uﬁ’]ﬂfmm
avann, 72, 85
food 11119, 19, 65, 66, 67, 84, 141, 146
genetic WUgN3TY, 76
microbial (Raqfuqadn, 72, 81, 108, 109,
110, 113, 118, 144-145 .
recommended readings wuztiliBuLANLFN
water 1, 67-68, 81, 86, 138
Convention on International Trade in Endangered
Spemes of Wild Fauna and Flora ﬂuﬂmm’]
n1sANTENI19lse meAieasdadiluaz Wug
wartlangnaAnAy, 107
Corridors 'WNLEH, 86, 134, 136, 137, 141, 142
Cryogens @13NvNANLEY, 147
Cryopreservation NMsLfiLsgazeNImensutidanuds, 76, 107
Cyanobacteria WUATIFEEUNU, 86
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D

Defecation N4LnNg, 72
Definitions AANNAAIN ANTIENH
animal biosecurity FafisAt1a9dns, 109
animal care and use program lUsunsanng
guauaznsldans, 6, 11
animal use M3 M&RS, 2
attending veterinarian &nounndgiURaTeY, 14
engineering standard mmgﬁumﬁmmm, 6
humane care ﬂ’]i@LL@@EiNfINWHEIﬁﬁN, 6
institutional animal care and use committee
ANMZNITHNITNIAUALAYNSIEARINAanY, 14
institutional official f{LFvnsan1l, 13
laboratory animals 4R9nAaDY, 2
life support system szULEITEN, 79
macroenvironment ANNUIARBNNNANA, 42
“‘may 211,” 8
microenvironment ﬂmwmmﬁ'ﬂmq@mﬂ, 42
“must Ae3,” 8
performance standard AMATFIUANTIANIN, B-7
policies uleinel, 7
practice standard #A3gIUMTUNIR, 7
principles YANLNDN, 7
procedures 35LU1R 38AHUNNS, 7
“should A27,” 8
thermoneutral zone ‘md@mwmm@m*ﬂm@uwnw
m‘uﬂm@munummuﬁimalmmmeﬁimw
ﬂ’mm@umﬂmmumﬂmfam:@uﬂ@%mm;a;l
darnufeusensszwmeaiiule, 43
three Rs MANANE1S, 4-5
Dehydration NN521AUN, 68
Desiccation stress AMNLATEAINNAINNUI, 45, 46
Diet and dietary control mmiﬁmiuazmimu@Nmmi (see
also Food and feeding ganynTuaznslsiawnanag)
abrupt changes in M7lUaguLlasageaunauiula,
67 3
aquatic animals §n41n, 84, 85 o
autoclavable anx1snauANNIaugeiatlawians
3178, 66 ‘
caloric management mﬁmﬂ’mmﬂ@?, 31, 57, 67
certified diets mmiﬁié’gni”u;m@mmw, 65
chemically defined diets @nvsfignivuAgauLlsznay
LAY, 65, 66
natural-ingredient @2ullseNaUANTITNENF, 65, 66
nutritionally balanced Nmmﬂmmﬂﬂmﬂﬂﬂu 67
purified diets mmimNmuﬂiwﬂ@mﬂummmm
65, 66
quality assurance miﬂuﬂuﬂmmw 65, 66
treats AvTivinlinela, 67
Disaster planning N199ULNUAENTTR, 35, 74-75
Disease control mimwﬂsﬂiﬂ, 28, 72, 81, 108, 109, 110,
112-113, 118, 144-145, 190
Disease susceptibility NNsaauLafnlsAdng, 19, 42
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Disinfection ﬂ?i‘&hﬁ?‘ﬂ, 20, 51, 52, 68, 69, 70-72, 78, 79, 80,
84, 86, UO’ 118, 119, 1§8,143, 144, 150
Disposable clothing \d@erTialduaana, 146
Distress ANNITNIU (see also Pain and distress § AN
RULA LAy ANNNINW)
defined mm‘mum 121
neuromuscular blockmg agents and mmum
sruULsTamMLazNANLLe, 122-123 ‘
recommended reading WuzUNLTBIULANLAN,
188-190
Diurnal cycles 2993Na193% Uszandu, 48, 141
Dogs 11
behavioral and social management NNF9ANNTNOANTTH
WEZNGE 29, 59, 63-64, 180-181
enrichment NIWWNYU, 53
environmental requirements NIAINNUAGNTNUINRDY,
43, 44, 180-181 .
housing and space N1aguazui, 49, 58, 59, 136,
138, 180—181
infusion pumps UNAMTLAIBLUAINVABALAEA,
29
pain and distress ANFALLA WaznIINY, 121
procurement N13aAAN, 106 ‘
recommended reading Wizt IiaNUNLAN, 180-181,
193
recordkeeping NMILALLUAN N9 ivLenans,75-76
veterinary care mimmvmmiﬁmt,l,wmﬁ 193
Doors ‘ﬂi"’ 136, 137, 138, 142, 143, 144, 149, 150
Drafts ﬂiutmmt, 46, 140
Drainage N1332uNen, 54, 136, 138, 143, 144, 149, 150

E

Ecdysis (molting) N17aanATIL, 45, 156
Education N3ANEN (see Training and education ) nsineusy
WAZNNTANEN)
Electric power WﬁNﬂuiW‘Wﬁ, 136, 141, 142, 143, 145, 150
Emergency, weekend, and holiday care m?@LLM}ﬂLau
Jungpgaddan uaziungaindngne
husbandry dnquna, 35, 74-75, 87
medical YnsMsunme, 114, 118
Enclosures &4ABNTEL (see Cages and caging; Primary
ertclosures; Secondary enclosures qmmaqﬁ
N82NUNTd GUABNTAUAUALLIN AVARNTAL
AUALED) _
Endangered Species Act ﬂgwmﬂ'ﬁméﬁgﬂ@nmu, 157
Endpoints ﬂqmau@m (see also Experiymental endpoints;
Huq\ane endpoints 3 ﬂqmauqmmdmiwmm
ARUGANTNARDANDNYHEDTTHNATE)
IACUC review m?‘wumlﬁ,mﬂﬂmznimmimmumm:
msldidninnaag, 26, 27-28
Engineering standards mmgmmﬁmnim 6,7
Enrichment mﬂﬁaﬂqu, xiv, xviii, 33, 43, 50, 52-54,55, 56, 58,
60, 64, 82-83, 85, 137, 173-175 (see also Social
environment § ANNWIAABNAIANAE)
Entrapment N1sAAMY, accidental Ineigii@wve, 51, 82
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Environment &NMWWIAABN (see also Enrichment; Housing;
Macroenvironment; Microenviron ment; Sooial
environment mmitwmwu‘weﬂ ANTNUIARDY
AUNIA Ztmwmraﬂfamamﬂma)

aquatic species Zwmm 77-82
recommended readmg LLu”uﬂIM@ﬂuLWNLmN 172-175
terrestrial species ﬂmm 42-50

Eosinopenia mwL;Jmﬂemmwumeieﬁﬂuvtaam@q 49

Ergonomic injury mimmuvlmmx‘lmﬂumLmtm 1,19

Ethical considerations N9ANTNNNIAT 859N, Xiii, xvii, 4-5, 12

recommended reading Uz lieN ALY, 163-164
training in NNIALININ®, 17

Euthanasia NM17REANIR (see also Humane endpoints
7 ﬂmﬂummweuyﬂﬂﬁim)

AV respon3|b|l|ty NUI A1TNA ‘ufammuwmmu
nagaullsunsy, 106, 114, 156

AVMA Guldehnes LLufwmﬂg‘umm@memmLLWV]?J
LL‘VN@LN?M 123

carbon dioxide for rodents ANSuaUlAaanlHAE UL
Anaiuung, 124

criteria for MANLNAUTIAMTL, 123

defined mﬂfmum 123

disaster plannmg NTINUNUAEWIR, 35

fetuses and Iarval life forms m@mﬂuﬂﬁn LL@“’?‘]JLLLI‘LI
Timsaau, 123 124

field studies NsANENANARUNN, 32

methods 78, 123-124

pest control ﬂ’]iﬂ']UﬂNﬂﬁ]’]ﬂ’ﬂﬂ’]’]NT’]ﬂ’]m 74

preemptive mﬂwn‘au 28

psychological effects on personnel NANTZNUNTNARLA
1DNYAANT, 124

training ﬂ’]ﬁ‘DJﬂ’ﬂ‘LITN 17, 124

Exercise N1788NN1AIN1E (see Activity and exercise
f AANTIN LAY ﬂ’]iﬂﬂﬂﬂ’]mﬂ’tﬂ)

Exotic, wild, and 200 animals &R9FANaDY R wadnd
AUFRT, 2, 18, 32, 44, 84, 107, 181-182,193-194

Experimental design and statistics, recommended reading N7
ABNUULNINAREY WA GTA wuzthlana
LAY, 164-165 (eee also Protocols miﬂﬁmmﬂmﬂ)

Experimental endpoints ﬂmﬂummiwmm 27-28, 112, 121

F

Facilities ztmu‘w (see also Physical plant mmmu‘wmqmﬁm‘w
Aagl)
aquatic species housing Vlafm@am 150-151
barrier facilities ﬂmumnmﬂumﬂm 145 146
for behavioral studies mmummﬂqummm, 149-
150
hazardous agent containment NINNLALANTAUAT I,
148-149
imaging NTRENN, 146-147 .
irradiation N3AN439E, whole-body N214613,157-158
recommended reading on design and construction
LLu"ﬁﬂlﬁe’mLﬁmﬁmL?mmieemmmm:mi
naaig, 196-197
for sanitizing matenals mmummmm@m FINg ), 143
surgical AMTUARENTIN, 116 117, 144-145
Farm animals §AdW15u (see Agricultural animals
ARININITINERT)
Field studies nis@AnmIAAGUAN, 18, 32, 155
(see also Exotic, wild, and 200 animals
7 &nifnatiu dndth ﬂ”’&mﬂ@uﬂmm&)
Fish 1lan (see also Aquatic species §) ﬂmmmﬂ)
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air quality considerations miﬁmimmmmwmm
a1NA, 81
biosecurity Tatisie, 110
food and feeding mmﬂmmﬂﬁfmmi, 84-85
GMAs dmdngnuiuilaauaw, 28
illumination ANAINY NTABILAIATN, 81
noise and vibration |@eNLAZNNIAUAZIIAN, 81-82
pain and distress nmlﬁmﬂan LATVITHL, 121
recirculating systems icuunm’lmmulfmumu 79-80
recommended reading LLu“’u'ﬂWmuLW;JLmJ 178-179,
192-193
recordkeeping MILAUTIUAN N9LALLANENT,87-88
sanitation N34, 85, 86
schooling nfliemﬂwlq 82, 83
space requrrements ‘f@mnunmmmmmmum 83
temperature qmngu, 41-42
toxic substances @, 78-79, 85
veterinary care minLanmmmmu,wvm 192-193
Flaky skjn N’mu\‘lLLWILl_lu‘ll?_l 45, 156
Floors Wi, 137-138
Food and Drug Administration Good Laboratory Practice
standards snAsgIueajURNSNR 2@
UBMNTUAZEN, 65
Food and feeding @71%N3LazN13i@1m1s (see also Diet
9 mvmnqu) .
aquatlc species Mmu’l 84-85
enrichment activities with mime‘luﬁnnﬁu
NTRBNMINAINIE, 67
feeders NlTi@n1g, 66-67
management of caloric intake NN1TAANITNTTLATL
WATeT, 67
restricted or scheduled access n39INA 1IBNNI
mMuuaAILANNNTDNDS, 30-31
sanitation of feeders and waterers ndiﬂ‘mnmn‘m‘w
anmnsuazili, 71-72
storage, vermln control, and handling n3iLNg
l"lfJUﬂNZ‘lﬁlQﬂ@ﬂQWNﬁﬂ’lm UAZNITIANT,65-66
terrestrial species Zlm‘un 65-67

G

Genetically modified animals ﬁmr‘iﬁmﬂmﬂaau‘%u (GMAS)
breeding ﬂ’lﬁ‘LLWT‘lNuﬁ ﬂ’lﬁ‘ﬂ‘l.l?l’lilwuﬁ 76
humane endpoints Wﬂﬂu@ﬂLW@Nu‘]ﬁﬂﬁﬁ‘N 29
monitoring for unexpected outcomes N1TATI
aaUAILANNAGNETIAALATY, 28-29
occupational health and safety considerations
n’liﬁmimmﬁqomﬂﬂLlnznqwﬂnfanﬁﬁ, 21
recommended reading wugtnlAaNUANLAN, 175-176
Genetics, recommended reading #ugnssN wuziliau
WNMLAN, 175-176
Gerbils aa3ila, 43, 44, 52
Gnotobiotic animals nmmmmmunmmLsnfanmwluiwmﬂ
52, 70, 135
Goats WY, 49, 62, 111, 156, 177, 192
Guinea pigs UYAELNN, 44, 51, 57, 71 n.2, 111, 156 (see also
Rodents ) Fndluunzsine)
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H

Hamsters WaNALABS, 44, 57, 64, 68, 71 n.2, 156 (see also
Rodents 7 &Rdiuunzsiag)
Hazard identification and risk assessment mﬁ""unﬂlm”mi
Uszifiuanuidies, 18-19
Hazardous agents @17aUMI18, 20-21
Health Research Extension Act NuaneN1s3a8AUgINIM,
34
Heat stress nmmn?unmnmfm?ou, 43, 44
Heating and air-conditioning n1sl#Aa1uSauLazns
Fua)nm, 139-140
Helicobacter spp L‘ﬂ@Lﬂ@inLLuanm 111, 113
Hepatitis B virys deruaniautiag, 22
Herpesvirus mfalaow”l,qm 23 112
Horses and ponres mLannnm 63, 64
Housing Waﬂ'ml?lﬂ (see also Cages and caging; § N3ILAT
mmnmnunm Macroenvrronment@lm‘wLmnnml
N1N1A; Microenvironment amwmn@@mamn
Secondary enclosures mnemﬂ‘u@unuam
Spacerequirements ﬂlfanwunm’mmmmiwum,
and specific an|mals wazdndumazain n'm)
aquatic species amdun, 82-83
design considerations NM9RANTUINITRANLLL,51
environmental enrichment mﬁ‘LﬁNWﬁuﬂﬂ’lWLLQﬂ&j@N,
52-54, 82-83, 173-175
flooring Wi, 51-52, 54
life support system s¥UUEEN, 79-80
naturalistic environments &NNWWIAABNANNETTNTNR,
55, 83
occupational health and safety considerations n19
NsanmueieaunsenazaANanait, 19-20
recommended reading WU IABNULNNIAN, 172-173
repair or replacement NITANLTN LazN1TLLAU
NALNY, 51 .
sheltered or outdoor ANNIUTHN YTANAUAY, 42, 44, 51,
54-55, 68, 74, 81, 83, 118,134, 135, 139, 140
social #4A%, 51, 55, 58-59, 60, 82-83
terrestrial species ﬁmfi‘l_lﬂ 50-63
Humane care mmunfamqmuuﬂﬁim deﬁned anm‘vrun 6
Humane endpomts annunnndiwnnfauwomuuﬂﬁﬁu xvii, 5,
12 27- 28 29 114, 123, 165- 166
Humidity AN (see Temperature and humidity fqmugﬁ
LAZANTL)
Husbandry Anuna (see also  Sanitation §) mmmnmnmﬁ)
aquatic species nmm 84-87
beddlng and nestlng materials and substratesm
VST NER] mamunu qunimwunid 68-69, 85
caloric restriction N3aNALARES, 30-31, 67
emergency, weekend, and holrday care n’wmmnmu
quwannnnﬂnw LLﬂuQu‘VlEIﬁuﬂ‘LIlﬂi]m:l 35 74-
75, 87
food @119, 65-67, 84-85
pest control min’a}l@Nﬁménonmwﬁmm,m, 87
terrestrial species @RI1N, 65-75
waste disposal NIMARULTUBAE, 73-74
water 11, 67-68
Hydrogen peroxide lalasiauilesaanlan, 72
Hygiene 81414lel, personal UARINT, 18, 19, 20
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Identification of animals mﬁzi_qlﬁ'lﬁm(, 75, 87
lllumination/lighting AY1XA91 NIABILAIAIN, 47-49, 81, 141
Imaging facilities @n U, 146-147
Immunization NFlANRANAY, 22
Immunodeficient ammals mmmmmﬁmuunwsm 21, 28, 66,
145
Infectious agents v @Tmﬁmm‘fa (see Biologic agents and hazards
0 A9 TN WATRIBURATNE)
Infectious d|sease research N399ulsARARD, 27 )
Inspection of facilities and equipment NIANIINAOIUNLAY
gunsol, 34
Institute for Laboratory Anlmal Resources (ILAR) ﬂmumwa
ninensdninnaag, 2, 16
Institutional Animal Care and Use Committee ADUZNTTNNNT
mmLL@LL@‘Vmﬂmmwmm
agncultural animals &R3NeNITINERT, 32-33
animal care and use programs and Iﬂﬂmwma‘mm
waznsldand uaz, 6, 11, 13
collaborating institutions ﬂmuumwﬁfaﬁu, 15
endpoint considerations NIAANTANAATUGR, 27-28
field investigations NFARLAIUNIARUNY, 32
food and fluid regulation NIAIUANDINITUATBILUAY,
30-31
mvestlgatmg and reporting ammal vvelfare concerns
mmumum n789ud e eaG e ny
ATRANNGRT, 23
membership and function of committee @NNFNANTIN
WAZNIZMINVIBIANIZNTINNNT, 17,24-25
multiple survival surgical procedures 38A1LHUNNT
ARENIINTDATIANANEATY, 30
non-pharmaceutical-grade chemicals or substances
ansaiiviadanlildszaundaing, 31
occupational health and safety and 217991 NBUAY
ANNUaani, 17
physical restraint N17AULNALTNNE, 29-30
program management and nnsannisldsunsauas,
13, 14-15
protocol review nManuvaulisinpea, 25-26
recommended reading wiztnlA@NULANLFN, 169-170
special considerations during review process N7
N UL UNL AT ZUA19N1TLIUN TN LN,
27-33
surgery and AaENTTH WAg, 115-118
surgical procedures 3aAHUNNTAANTTH, 30
training and education miblﬂfaumu@“ﬂﬁslwmmrlm 15
unexpected outcomes naanailalldraniaails, 28-29
Institutional official D_jmmmm‘uu, 13-14, 17, 23, 24,25, 30, 35
International Air Transport Association AUNANNITIURIN
aNATENINIEinA, 107
International Committee on Standardized Genetic Nomenclature
for Mice ANNANTY mwﬂi”mmwammﬁﬁu
Wuﬁﬂi?m”uummdﬂnfammummmm 77
Invertebrate anlmals ﬂ[ﬂfﬂmmiumﬂﬂuwm 2
Irradiation facilities mmummmumimmuﬂummmumm
157-158
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L

Laboratory Animal Welfare and Training Exchange
aTaRNWARSLATNNTEneusNuANILAEY, 16
Latex toxicity N9t iluiwuaIaniing, 84
Laws, regulations, and policies nuane ndatNALLaT
uleLne (see also Animal Welfare Act; Animal
Welfare Regulations; Public HealthService Policy;
other speon‘lc acts and poI|C|es f ﬂ{]‘mmﬂ
ATARNNARS ﬂgﬂmmﬂummmwmm T ulene
m@qmuﬂmummammimm NOUNLUAE
wlaunalanzau - Aae)
recommended reading LLmuﬂMmuLWNW 168
training in NMsEineusNGes, 17
Lighting W&34979 (see lllumination/lighting f ANNATNY/
UWA9RIN) )
Lymphocytic choriomeningitis virus i laiaasinlofinlaile
wilslapia, 113

M

Macacine herpesvirus TautAATY LaaRlasa, 23, 112
Macaques a<tilnsLAA, 23, 112
Macroenvironment ﬂmwmmﬂ@w‘wmﬂ
aquatic speaes ﬂmm 77-78, 86
defined mﬂfmum 42
terrestrlal species ﬂmm 42
Management of animals MIAANTIERS (see Behavioral and
social management; Husbandry; Population man
agement A NTAANITWOANITHLALNTAETINY
SR amm@mmmma‘ﬂumnmm%)
aquatic species ﬂmm 84-88
medical N3unnel, 114 .
recommended reading Wz laNUANLRN,172-173
terrestrial species 4m3Lun, 63-77
Mice MylaNd (see also Rodents g @ndiluunssiag)
acclimation N71l5usin, 11
aggression in males m’mmamammmmw 53, 64
anxiety studies miﬂﬂmmwmuLmuﬂinumUQ’m 53
bedding and nesting materials Qmimu@uuﬂzmﬂ,
52, 53, 68
breeding animals ﬂmwmwwuﬁ 52
caloric restriction mi‘ﬂﬂmm@m 67
enrichment mil,w;nwu 53, 54
GMAs ﬂmﬂmunﬂmmﬂmm 28, 68, 145-146
housing 'Waﬂ 53, 57, 145-146
|dentmcatlon/nomenclature mi?‘”ummm/i”uum?
FNA, 77
illumination AANNATIN NTABIUAIAIN, 49, 137
infections N9AALTA, 111, 112
nude or hairless animals &R lanauu vialddaw, 68
recommended reading Uz liENLANLRY, 184-187,
194-196
social stress mwm?ﬂmmqﬁqm 53 .
space requirements m@ﬂwummwmmmiwuw 57,156
specific pathogen-free mice Fnsuaandasning,
145-146
temperature and hum|d|ty fammnmm ammu 43, 45
toe-clipping nM9ARTaN, 75
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Microenvironment ﬂmmwnmmnmn (primaryenclosure
mn@mfﬂununmwn)
agquatic specres ﬂmm 77-78, 82-83
defined nnn'mun 42
terrestnal spemes nm‘un 42, 50-52
Midwest Plan Service 15N1UL5NNINARZAUANABUNANY, 33
Monitoring and surveillance disease prevention N1TATUAN
ﬂLL@LL@uﬂ’Wﬁ‘LHW?quﬂﬂdﬂ‘lﬂﬁ‘ﬂ 112- 13
facmtles equipment, and exposure nmu‘vr @ﬂnim
ey N1IANAIN, 19-20
food and fluid intake NINUAMNTUASURILUAT, 31
GMAs @manlaTunsanulasay, 28
intraoperative $¥WINNNTNIAR, 119
postapproval ¥194N"3aUsRA, 33-34
postoperative care mi@uwﬁqmimﬁn 119
restrained animals ammnnmnu”lmﬂnun 29
sanitation practices faﬁmmmnmn 72 73
Monkeys a9 (see Nonhuman pnmates @\1)
Monoclonal antibody production N19WaRA Monoclonal
antibody, 27
Moribund state naglnama, 28
Mouse hepatitis virus Vmeunnmﬂunurmn 112, 113
Mycoplasma hyopneumoniae Lﬂj'aiﬂn‘wmnm lala
talantad, 112

N

National Institutes of Health @a11/ugIAINUNITIF,
19, 155
National Research Council Committee on Animal Nutrition AfUE
NITNNITLNTUINIARIVBIRNNTREUINTR, 65
Necropsies NIWNAEIN, 21
Nesting nﬁiﬁﬁd (see Bedding nesting, ,and substrates
9 FATRIUBU NIV Lmvmimmu)
Neuromusoular blocking agents a1snduiadazann
naNaLile, 122-123
Nocturnal animals ﬁmfjrmﬁunm\iﬁu 48
Noise and vibration LﬂmLanmmu@ Wiau
aquatic animals dmm 81-82
control NMTAYLAN, 142, 143
hearing protectron for personnel nisdntles
n’]ﬂnﬂu"nmunmni 22, 49
terrestrial animals ﬂmun 49-50
Non-pharmaceutical-grade chemicals or substances
ansatvisedanllldssAundoium, 31-32
Nonhuman primates @<
acclimation N13UTusM, 111
behavioral and social management N174ANNT
Wqﬁnﬁmwﬁqnu xviii, 29, 53
enrichment mﬁ?LWN‘W‘u 53 67, 137
environment ﬂm‘wmnnam 43, 44, 45, 50, 139
food and feeding @1M1suazNs @M, 67
housing ﬁfagj, xviii, 49, 111-112, 136
illumination AANNAIIN NTABIUAIAIN, 48
infections N3FALTE, 23, 111-112
infusion pumps LATedLNTEUMAdNYaanEeR, 29
noise and vibration effects NANTENLIDURLILAY
mmummnu 50
personal protective equipment for staff fﬂﬂnim
i’flmnumuunnnmmuwunmu 21-22
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recommended reading uuztn e UNaLAN, 182-184,194

record keeping M9 iutiudin MaLuenans, 75-76

restraint NFAULNAL, 29

space requirements TarnmuanNE eI,
xviii, 56, 58-60, 61

temperature and humidity 'amvmml,nwnmmu 43,
44, 45, 140

transport NN9UUEN, 107

ventilation N177EUNERINA, 47, 139

veterinary care n’rinLan’Nn’rmmt,vam 194

zoonosis surveillance and nsiihsydslsadnigau,

23, 110
Noroviruses L“ﬂ@iuiﬂqm 113

O

Occupational health and safety program ldsunsuandaaunda
uazANlaandit
administrative controls mimunﬂnﬁﬂ’]immi 18
animal housing systems ?wuum@mmnm 19-20
collaborative approach Qﬁnﬂirmdnﬂnﬁmimumanu
17, 21
control and prevention strategies ﬂ@f;l‘l/lﬁﬂ’]ﬁ‘ﬂ’]‘]_lmi
waznistlaanuy, 18
engineering controls mimunmmmmnim 18, 19
facility and equment support n’rmuunuumu
nmumn”eﬂnim 19-20
field studles or W|IdI|fe research NNIANENNIAGLNN
wia NsAnENdRsih, 18
hazard identification and risk assessment
n’m‘”‘uaum’munvmiﬂi”munﬂ 18-19
hazardous animal experimentation nN13NIN9
wnnmwmum’wﬂunm 18, 20-21
hazardous material containment n'rinan_lm
BUNTIE, 149
hygiene gua11%e, 18, 19, 20
medical evaluation and preventive medicine for personnel
n’wiﬂi”LﬁuLLn”Lﬂnﬁmﬂmﬁuﬁ’mﬁmnmni, 22-23
monitoring NIAILANAWA, 19-20
noise exposure n’]innmsﬂ,nmnm 22, 49
personal protective equipment eﬂnim{leanumu
ARG, 18, 20, 21, 23, 109, 146 148, 167-172
recommended reading LLu”u’fleuLW;JLmJ 17, 19,
21, 170- 172
regulations ng’uemn‘u 17 18, 20, 21
reporting requrrements dBMUUANNTINEINY,23-24
responsibility ANNTURATAL, 18
safety committee ANIZNITNNITAINURBANE,
17-18, 21, 32
security minmnunfnuﬂnennﬁ 23
training NsEinausy, 17, 18, 20, 21, 22, 24
Organ or system failure research NM999883UZYTATZLL
aLUa, 27
Other animals, recommended reading ﬂmeuﬂ wuzn ey
WNNLRN, 187- 188
Outdoor enclosures/habitats mn@m‘ﬂu/wmnmqmd 42,44,
51, 54-55, 68, 74, 81, 83,118,184 135, 139, 140
Oversight N3AIUANALA (see also Institutional Animal Care
and Use Commrttee f ARENITANITNNTAUALAY
mﬂmmwnnmnaﬂ)
postapproval monitoring mim‘unuwmnﬂi
@umm 33-34
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recommended reading Wizt lAaNULNaLAN, 169-170
responsibility for AMNTLNATALLAY, 13
a &
Owl monkeys Aa4L®19 (Aotus trivirgatus), 112

P

Pain and distress AMNLALLUIA LL@ AYNHNNTNNY (see also
Distress #) ANNNTNUAIL)
analgesics and anesthetics N9523ULALAYNNTINEN
Aaau, 12, 121-123
chronic 13834, 122
guidelines and LuInNgiae, 12, 199-200
humane endpoints Qmauqmmi‘w mﬂmlﬁﬂmpﬂﬁﬁﬁu,
5, 27, 123
indicators of daLiNTUaY, 120-121, 123
modeling/studies NMsa319luLAa/NTANEN, 28
monitoring GMAs for ﬂ’]m'ai_lﬂmml,ﬂﬂmwimiu
mmmuﬂmwmﬂ 29
multiple survival surgical procedures AaANLIAUNNT
ARLNITNIBATARMANEATY, 30
postoperative NAUNTTHNAR, 117, 120
prevention or alleviation N13tlaeii ¥3a NTUTTNN,
5,12, 26, 33, 35, 105, 114, 120-121, 200
recommended reading WuzUNliENWANRY, 120,
188- 190
restraint dewces Lmﬂ\m@mﬂumm 29
studies of m?ﬁm:f”lwm 34
“wind-up” phenomenon ﬂi’mgmamﬂwmu MILAAAIINLAL
1apTuag, 120
Parvoviruses ‘wﬂﬂmﬂ,ﬂ 13
Pasteurella multocida Iannaiaaisan Saladami, 112
Pedigree management miﬂmmiwuﬁﬂi”qm 55, 76, 87
Performance standard mmﬁ’]uﬂmmmw defined nﬂmuum
6-7
Personnel 1JAaN7 (see also Occupational health and safety
program; Training and education; specific person
nel 9 ldsunsuendneundanazanutlaanis ns
Nﬂ@mmm”mﬂmmiﬂﬂm UARINILANIY )
animal welfare concerns and MQi@qLiﬂuLimmmmw
f79 uay, 23-24
hygiene gua11Ne, 18, 19, 20
management N139ANNT, 15-24
medical evaluation and preventive medicinefor N1g
sz Unansunme wanTAanstlasiu, 22-23
occupational health and safety program Tdsunsuenda
audauazAnulaanie, 17-23
protection nsilaanu, 21-22
security miﬂmumwﬂaamnﬁ 23
Pest control mimmmmn@m’mﬂmm 74, 87,110
Pesticides mamﬁm@mn@ﬂmmwmm 65, 74
Photoperiod N9RTULENEINN, 47, 48, 81, 137, 143
Photostressors miﬂivmummlmmimml,m 47 (see also
IIIumlnat|on/I|ght|ng mwmw/ummrm)
Phototoxic retinopathy N13L#NUBIR8ANANNEIBILE, 48, 49
Physical hazards fgN19N180W, 18, 19
Physical plant m,ﬂmwmammuﬁ (see also Facilities 7
AnUnIRaL)
centralized vs. decentralized mii’m@ﬂ‘ﬂﬂuﬂﬂmq
WFauWauny mﬁ‘ﬂ?u’“ﬂﬂﬂ@ﬂ@’mﬂuﬂﬂmd 134-135
construction guidelines LLmvmmin@mN 136-143,
196-197
corridors N4LAY, 136
doors to animal rooms ﬂiz@éﬁmﬁmfg, 137
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drainage Mstaestindtannii, 138
floors ‘ﬁyu, 137-138
functional areas LFndldNw, 135-136
general considerations M3RansnnGeaiali, 133-135
HVAC szuunsliAnuian nnsseuneeInIALas
nMTUTLRNNA, xvii, 46-47, 139-140
location ﬂmu‘ﬁlﬁ%, 134
noise control NIALIANLALY, 142
power and lighting WANNULAYLEANATNN, 141
recommended reading uiztilieuiisix, 196-197
security and access control M3ANAUANLAEATE
waz N19aNANITIn, 151
storage areas NUTILALBY, 141-142
vibration control ﬂWTﬂQU@NﬂWiﬁuﬂxLﬁ@u, 142
walls and ceilings N34 LazHnAY, 138-139
windows MNFNY, exterior Meuan, 137
Phytoestrogens anslnWindalnsiaw, 65
Pigeons 1nWs1L, 60, 180, 193
Pilot studies nsAnNENUNTag, 26, 28
Poikilothermic animals &ndlaanifiy, 41, 44, 55, 80, 82, 108
Policies uleing, defined gninvium, 7
Population management miimmiﬂiz‘mm
aquatic species §md1n, 87-88
breeding, genetics, and nomenclature NITUNT
WG WUFNITH WAL FLULNTA9T0, 75-76
identification NszyIART, 75, 87
recordkesping MaL LN Msifivienans, 75-76,87-88
terrestrial species 4m3un, 75-77
Poultry &ndtin, 44, 48, 60
Practice standard annsgun9iR, 7, 12
Preventive medicine 1aANan3Tladi
animal biosecurity Taisituasdm 3, xvii, 79,105, 107,
108, 109-110, 111, 135
disease surveillance, diagnosis, and treatment, 112-113
quarantine and stabilization, 110-111
separation of animals by health status and species,
111-112
Primary enclosures FeaRaNsaLAURLUIN, 42, 43, 44-45, 46,
50-52, 72, 77, 82 (see alsoCages and caging;
Microenvironment @ﬂNLLﬂzﬂ’]iadm‘ﬁlLﬂuﬂN
ANTNUIARBNIANIAGIE)
Primates 4R991W2n&1 (see Nonhuman primates A&R44 NN
Aafilalldmny
Principal investigator inaaevian, 5, 16, 18, 27, 28, 32, 114, 155
Principles NANINOUT (see also U.S. Government Principles
7 uﬁﬂmwﬁmm?gmmﬁg%)
defined gnninwua, 7
the Guide TauuzUN, 1
Procedural habituation and training agmﬂﬁmﬁmg}mz
m3AnliduLAg, 29, 64-65
Procedures 38113 38m4HUN"3, defined gninmum, 7
Procurement of animals N39AYNERS, 106-107
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Protocols for animal use lu/slanaagniunislddns
alternatives to animal use aqwmmumﬂ%ﬁmf, 3, 5,
12, 25, 27, 162-164
conditioned-response NMTARLAUBNATNANIIY, 31
food and fluid regulation NFAILANBIVITUATBILAAY,
30-31
IACUC review MINLMNIUIAEAMENITHNTNNIAUALAT
mslidnivaaes, 26-33 ‘
number of animals used AMuIUIBIARIAGNLT, 5,
12,15, 25, 26, 28, 106, 199, 201
postapproval monitoring NTATLIANALANAINITEUNR,
33-34 )
reuse of animals M3 lE&n3anan, 5, 30
special considerations N13NANTOLTIWNLAR,27-33
Three Rs MaNa1%@13, xvii, 3, 4-5, 17, 201
topics considered Wadaigniiansoun, 25-26
Public Health Service Policy on Humane Care and Use of
Laboratory Animals uiﬂmmjmmum'}umﬂ’]mﬁ’ﬁma‘mm
maguaLaznsianinaaasatilNysIsIN, 1, 12, 25,56

Q

Quail unngenn, 60, 180, 193 .
Quarantine and stabilization NIANAULALNITWALANBLUTU
ANININNTE, 110-111

R

Rabbits NgzANe
behavioral and social management NNF9ANNTNOANTTH
wazagTaniuiudeny, 63
enrichment NIWWNYU, 54
environment @GN WWIRAEN, 43, 44, 49, 54, 140
food and feeding @NvsuazNTIA@IMNS, 67
housing Miag), 51, 53, 58, 59
infections NN9AALTR, 112
nomenclature i”i_l‘]_lﬂ’]?m‘n'a 77 .
recommended reading wuztnlAaNULANLAN, 184-187
sanitation of cages ﬂ’]imnm_l’mﬂﬁ\? 71 n.2
space requirements FarmuaanEFannTnud,
xviii, 59
Rabies lsAfisgiiati, 22
Radiation hazards AgaNNNAURTIE, 18, 20, 73, 147
Rainbow trout Yanisulusdinim, 112
Rat Genome and Nomenclature Committee ADLZNITNANTALLN
WATNITANTOYLN |, 77
Rat theilovirus "Lmii"l,qmm'awumw 112
Rats Muin (see also Rodents f Andfuung WJEI)
“acclimation n315usa, 111
albino &nSHRALan, 48-49
bedding and nesting materials aATIUBUUAZYING,
52
breeding animals §RiWauNiug, 52
caloric restriction mimuvjmm@@?‘, 67
diseases 137, 45, 111, 112
GMAs ndflaTumssnulasay, 145-146
identification/nomenclature mizqﬁqﬁmi/izuumi
naTa, 77

REeeiN)

illumination AMNAIN NTADILAIATN, 48-49,137

recommended reading Wizt e NAL, 184-187,
194-196 .

space requirements 18NMNUARIINABINITNUT,
57,156 .

temperature and humidity qmugﬁm:mm%u, 43,44, 45

Recordkeeping clinical care nM9Liutiuiin n9iiulanans, 115

population management n13aANTTUsEINNTERS,
75-76, 87-88

Removal of animals from protocol nsdandndaanain
TUslmmaa, 26, 29, 31

Reporting

accidents, bites, scratches, and allergic reactions
N137189UgURIMR N1TgNARNITYNYIU LAz
ﬂgmmnmlfw 23

animal welfare concerns m@imlﬁﬂunmmmmwmq
17, 23-24

hazardous conditions or “near miss” incidents
anaziduds vize “Heudia” gifnis, 19

status of Animal care and use program @ANTULABN
IﬂimemmLL@LLﬂvmﬂéﬁmm 25

Reproduction mm‘uwuﬁ (see Breeding and
reproducnon Al miLLwﬂmﬂwumm‘“mmuwuﬁ)

Reptiles #n9\antAATY, 41-42, 44, 45, 77, 80, 81,82, 83, 84,
85, 156, 178-179, 192-193 .

Research and testing methodology ﬂ%‘ﬁﬂ‘]ﬂLﬁﬂQﬁUﬂ{]Lﬂm‘ﬁ
NNFIRELAZNITNAGDL, .
recommended reading WUz liENUANLAN
165-166

Research team, training and education aRdy nsEneusy
waz nslvinnsAnen, 16-17

Respirators and respiratory protection NHNINNIBIRINA
Lm”miﬁmﬁui“uumﬂ% 22,23

Restraint NM3AUAUARS, 29-30, 55, 122, 144

Reuse of animals mﬂmmmﬂﬂ 5

Ringtail Amsfiravdamnsiinsueaiiug °, 45

Rodents @n3iuung, laboratory ‘Vimﬂgumma (see also
individual species 7 ﬂmumﬂmummﬂ)

acclimation N1715usa, 111

aggression in males mwmqmammmmm 53, 64

albino animals &mQNNQLN@ﬂ 48-49, 141 .

anxiety studies NNTANHIAITNAULA U
n7eIUNTENNE, 53

barrier facilities ﬂmumnmnum@im 145-146

bedding and nesting materials 'Jmpmu@umuﬁﬁ\i,
52, 53, 68-69

breeding MIAUNUE NsUNTUEN 8RS, xvii, 49, 52, 57

caloric restriction miﬂ’m@mﬁ@ﬂ?‘, 67

diseases 13, 111, 112, 113

enrichment NSVWNWY, 53, 54

euthanasia NJLEIAG, 124

GMAs ﬂﬁlQVIVLMSUﬂ’]immLLﬂmﬂu 28, 68, 145-146

housing ‘Vlﬂﬂ 53, 57, 145-146

|dent|f|cat|on/nomenclature n1se ummm/i Uiy
NNIASTA, 77

ilumination ANAYN NNIABIUANATN, 48, 49, 137

implanted systems szuuVlgnilalusianis, 29

noise and vibration effects HANTENULBILAELLAL
mMIduazian, 49, 50
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pain and distress AMHLALA WASNTNIW,121-122

recommended reading Wizl ANLRY, 184-187,
194-196

social stress ANNLATEANINAIAN, 53

spacg requirements danIMUARINNARINNT
WU, xviii, 56-58, 156

temperature and hum|d|ty @mwﬂmm nmwﬁu LL@y,43 45

thermoneutral zone TAUNNNDLABNTOLNNT
m‘unmfamunmmn‘uu‘ln‘inﬁimmmmmmiw
nmmaun’mmmumﬂmani”nunnvl,nmmm
wanmm@umemﬁvmmﬂiﬂfa 43

S

Sanitation mmmnmn
aquatlc species ﬂmm 85-86
assessing effectiveness of NMsUsidulseansnneas, 72-73
bedding/substrate change, 70
defined nnmnun 69-70
facilities for sanitizing matenals nmu‘n 143
macroenvironment nmwmnnfauwmn 72-73
microenvironment nmwmnnamnmn 70-72
Secondary enclosures nmwumnauaunmm 42,43, 45-46,
47, 78 (see also Macroenvironment § 4NN
LL’J@@@NNVIH’WM’]E)
Security minununqwﬂnannﬂ 23, 55, 151 (see also
Blosecunty 7 muinﬂnfm)
Separation of animals by health status and speC|es Mauandnd
@@ﬂ’%ﬂﬂum’m@ﬂ’\uu@‘ﬂﬂ’]wLLﬂJﬁu@, 111-112
Sheep Wne, 62, 64, 111, 156, 176-177, 191-192
Simian hemorrhagic fever lsplildenaanuasas, 111-112
Simian immunodeficiency virus Tinnunmnuunwmaﬁumm 111-112
Social environment ﬂmwufmnaumqmnm xviii, 51, 63, 64,
82-83, 121 (see also Behavioraland social
management Enrichment; Housing A NNTAANNT
WQMﬂ??NLLﬂvﬂQﬂNﬂWiLWNWH Vl’afiﬂﬂﬂ)
Space requirements mamuunnqwnmmiwum
agricultural animals nmmanmnﬂm, 60-63
aquatic species nmm 83
general considerations nwawmsmmmmiﬂ 55-56
IACUC review ﬂ’]i‘VI‘LIV]’JLLIﬂEIﬂmvﬂﬁNﬂ’liﬂ’]ﬁ‘ﬂLLﬂLL@v
mslddninaaag, 56
laboratory rodents &Rdfluunziiudninaaas, xvii, 56-58
“minimum ﬁmm,” Xviil
nonhuman primates &4, 58-61 )
other common species dndaiinau (dogs,cats, rabbits
plgeons quail, chickens n‘wn W9 NILANE UN
sy unnszmn 1), 58,59, 60
rabbits NTEFNE, xvii
Specific pathogen-free animals inSuaendasung, 72, 108,
113, 135, 136, 145-146
Squirrel monkeys A4N3z9aN (Saimiri sciureus), 112
Statement of tagk HALUARINITLTNG, Xix, 201-202
Storage areas WuvLiL1a4, 141-142
Surgery AatINTTHN
aseptic technique mnunﬂnama 17, 34,115, 116,
117, 118-119, 144
facilities AU, 116-117, 144-145
intraoperative monitoring NTAMUANTENINKNIAR, 119
multiple suryival procedures A8N990ATIRNVINGT
naNEATY, 30

219

oversight MIAILANALA, 34
postoperative care NIAUANAIHIAR, 44, 119-120
presurgical planning NINUHUNBUNNTHIAR, 116
procedures AsAudunig, 117-118
recommended reading LLu”uﬂWﬂfluLWNme 188-190
training NsENaUsN, 115-116

Swine ans, 49, 53, 60, 62, 112, 136

T

Tamarins (Saguinus oedipus) A4NINITU (mmﬂumnvgn) 112
Temperature and hum|d|ty %mMﬂNLL@ LANNTU
aquatic species @R, 41-42, 80-81
HVAC systems and 2UUNsANMATAY, N1992U8
ANA. WAz N9UTUBINIA LAy, 139-140
terrestrial species ﬁvﬁlfj‘un, 43-45
Terrestrial species dniun
activity Nanssy, 63-64
bedding and nesting materials AATBIUBULALIING,
68-69
behavioral and social management NFAANTTNOFANTTH
uazdAIAY, 83-85
breedmg genetlcs and nomencla;ure NTUNTENE
‘Wuﬁ ‘Wuﬁﬂ?iN UAY TYULNNTANED, 75-76
emergency, weekend and hohday care m?nLLanﬁlu
Quwﬂnnnﬂﬂmu LLﬂe’]uMHmuﬂ‘ﬂ[ﬂﬂﬂH 74 75
ennchment n’]i‘LW&JW‘u 52 54
environment nmwmn@fam 42-50
food and feeding @1WNTLazMTiANMNS, 65-67
housing 718t 50-63
husbandry N19&RAILNA, 65-75
identification 193 YAIART, 75
ilumination ANATN NITABILENATN, 47-49
macroenvironment mmWLLQmﬁ/@NNMmﬂ, 42
management N179ANIT, 63- 77
microenvironment ﬂmmmn@’amnmn 42, 50-52
noise and vibration LZWNLL@ mmuﬂ“mﬂu 49-50
pest control min’mnmmnfanmmﬁmm, 74
population management nsaanT9Llseang,75-77
procedural habituation and training n19vn1%
nuanLnumiNnnm 64-65
recordkeepmg ML ALLTuTin mimm@nma‘ 75-76
social environment ANWWIARAN, 64 o
space requirements i@ﬁmunm’mﬁmm?ﬁuﬁ, 55-63
temperature and humidity @qmugiunzm’m%u LAY,
43-45
ventilation and air quality N139EUNUBINIALAT AN
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