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N34 isolators (ALaFin91TaAUNNTIZLNE AN NA) FatuN LN TR A edR UL Sinnasving
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et al. 2008; Brainard et al. 1986; Erkert and Grober1986; Newbold et al. 1991; Tucker et al. 1984)
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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
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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
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wiananiaesliiatasign weszandndunenia wu 10 (Apeldoorn et al. 1999) azlifuaimslu
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Uszanmd 1 wms (3.3 ) ANAY WALREIEMTUNN TR RS uaZlalvinlTiAn e nnamnanadin
FINN 7] ﬂ’mﬂ’]ﬂa‘lﬂN%ﬂdﬂ@%ﬂﬂ’]Wﬂ’mﬁ‘H‘ﬂ@ﬂLL@ﬂuML&LLiWﬂ’mLﬁ@ﬂ (Bellhorn 1980) izﬁuumﬁ@ﬁq
400 dnd (37 wraidieny) Segnisluiasdnefiannugs 1 wasaniwihuiweladmiudndiuung

dld3gn1sdanisieilasiunisgniinatsaasaeiunnludndiden (Clough1982) atinalsfiniu

UsraunisniuesdninaasfoniAaLaIa NI ToRRansenuAaAN AN IaILad LAY 130-270 And
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nuaesn (Schiingmann et al. 1993a) MyagdasmaUANNdNLAIRNINERlANT (Wax 1977)
AvsudnsTilaineiiseanuindangliienisdensasaaiunmiiiominiseass aagliuaaiis
ANIHANNINTZALINTIBETEMING 130 wax 325 AN
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~ | ¥ 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
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LA AEUATIL IR TILAT UATENINTOIIAEUNNTAILANIIATIIAINANSTUNAIAL (NRC 1996;

Reme et al. 1991; Terman et al. 1991)
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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
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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)
ladifin 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)
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gl o wazdndiansdu manaialdrudsdeniannisSufduiuslunieanfusyse
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Nanuazgnitnualaganndudeutedidsnis lasdaulngjanainannissng | aeansliuanin
5¥dN9szaEnIANGRT An1sldn1sUfuRtniengAnssuuuuiouthiewianiliiianissaniie

munsUpiRlagaiasla Bloomsmith et al. 1998; Laule et al. 2003; NRC 2006a; Reinhardt 1997)
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1976; Wedemeyer 2000)

o =
TEULIENTW

AN FEUVERTW Mo TlATIAT e NIELINa LTI ULaLERS naanaugUnInlLETy
nlfiieduiraeu waz/mie 1ninu szuufdnsng | enadie (M Mausiieussadnitazi) wie

o YV Tl

ufaunteNn @y szuunyutswnanluiRanysnd sluuvresssuuiidnignldrvediviady

a

'
= 1 ar

waeadnd lALn NeteAunuNeTsNTNRTesdnd ee/auInredand A uIudninenduas n1eanlid

a

LATAAN TR RIUUATAN B UBINTIAE

v

o ] o N 2] = < % o =y
TECUUENTNWAN 7] ANNLLLNA ﬂlﬂN@%ﬂqﬁJﬂiﬁLﬂ‘ﬂ 1WLLﬂ TEUUNHULIEU TIUN (YNVHANTBUN
| = = = ! ~ % =~ y a s % 1A
/) UNLARBUNTBUTSULNLN ?3‘1.|'L|1V|@N’1Ll TIUNPNUNUNARDALINT UNTR TSUUADR TNUIDEYUN
o A a Y @ G = [ & [ H = K | = H =3 ar
ﬂumngmmﬂmmu MT@QHLU@HHLUHQTQ@?WQ analiurnan Uinsey WraulAx LASHINTNEN

IAenmnfienizannanNaluming pusineesdng

wasdaniuszuumaiaNuuLng Tldeg@lseim laun ssuuunidaniiunistindauan
(11 WdsztnALng) WAINAuRe (1 uau neiaay vie avnagmna) wnanuld ([u deuiana
Y3e UeULT) YTeUNEWATIT (MU NITUIUNNTIMANIMEELNULLLAIUNIG YTaNNTNAL) ULA
o s ° a = v % A = 3 ~ & Nao 1 [
duarzianailalagnisiiiinaeliunasunan nsiaenunasunArdatiug1un1sianadlinls
AUNANNANANTDAIN TALAMNLaaANaN TN INARRIEA TN UTuimnsunnaili nisaantis

PBIFAT LAZNNTNANTONANT ] NINNTIAE

v

sruunguRsuuszuussenalunisdnan uniesljiRnissne ] aerzuuiededaadig
wwdusindaua iy sruuuguidsulaadoulvnignesnuuuiisuanidasulaininlaaanig

[ ::4'

Aanuatiaal waztihuibidngsruuiuseay o) sruumaniianamantiinIueTaanaNINign 1ssq

=2 a

Fansesdanin (oiofilters) easiadunisilasuneslandalihiulummuazlulam duwuafie
fasnsnaandladueslaile soranllsfiu (ATaeuanwes foam fractionators) LAZNURUNTBIaYNIA
ienanldsiiufiaranauazlsiazanein uaziasng Sudunsasenfuewieusnasiainazaeluin
warfivanganirlalaenvielelowdesndeluin lasviallszuudnfidoulsznaumig
ielfeaniiauuaraningluth (Weannsansuesing uaziteifinaanuiauiariliinfuad
AABAALIZLILINTANANILNAlAs SRR e N AAaTunsaseuazinswiaaininiadng
WaNzaN muﬂitn@uﬁwmmm@"biﬁ@g‘mvlmzuuLL@m'quﬂizﬂ@umq@f;mmﬂﬁmfbﬁmw yGHRN
ixuumguﬁﬂum@Qﬂfa@mmﬂﬁﬁmdﬂﬁﬁiﬁﬁﬁﬁmLL'&’qmnLmdwﬁqlﬂﬁqﬁuﬁ'mmw 104 AaLTU
lunsdl sxuy “duw AFdvsiulansnans (Danio rerio) W& Xenopus laevis Wae X. tropicalis NFANBEN

FIN4 ] (Fisher 2000; Koeber and Kalishman 2009; Schultz and Dawson 2003)

of Sciences. All rights reserved.



80 TouusamTINTUALAEN 7 TaRITNAaEY

1% o

mMsiaukarnst s miiiuasidydmiumaaninnsszanuonluilouay
Tulmsviluszuumyuideu fonsesdoninsasisuianaiines (\du SFinnuuailFuatianeiies) e
ANNTOAANNINNTENNTANN (srauraudefilulagia) ARudnanluszy ARTNG Tifans e
Fanaasiuiasnisiiadaivunanninicfiuiueu madseandiauanmuedeudndin (du s
wasuuassziuanududuresnia gnvndl wazAanaiilunsassatamnis) raanaunsiiiy
asARVTRENLTIULAN 7 @1aENaNTEN LB NAATADTINATNENTBIRATNYBITELIL WATADAANN
vhuazanailuegfiduesdnd Sfimadame maNusresionsasdannaraldinamanadilany
(Fisher 2000) mil,ﬂ’&"ﬂw,t,ﬂmﬂ@é?ﬂﬁmum@mmwﬁw 1 ArANTungasng wesluauazlulnm)
anaianaldafagunIndnduavlss@naninuassiansasionin faiufesdalifinisniasautes
mmd’nﬁﬂmvuﬁmiﬁﬁmm%ﬁi@mil,ﬂ?iﬂuuﬂmQmmwﬁ'm@ﬂﬁ’mmﬁﬁ’mum’l,wﬁmmu

aansnldsrutlvaiunaannan viie nariusmananinmue Wadilfatnansnzasiiie
atuayudnITlienduat (tu luanuiingiugdndi) ssuumenienalfin Fanumnumeanain
Taignlddn thenagnldena “antwidar viarunszuaunisieugnld daathadu laanmamdansney
fafiazante Aaeiu vite paasnduiifitiinnmnniiull uedlaanisshidedon sanilalaien vide
Talwu (Fisher 2000; Overstreet et al. 2000) s¥ULFARSIMANEIUAAILATITLNALEN A uEaassIuAY

el wazenalilArasananalivaviyunsuiualieandiay

@m%ﬂf/ ANTU AL NITTSLNEDINA

-2

wwrAslasvinlfilFaime 3 luseudndunildiunsdaannindildfn drdiuagdng
ﬁ'qﬁﬂmﬂmﬂm&i Wan Fndaziiuthazifiuun LLﬂzﬁWELgﬂﬂﬂ@’]u) ﬁgﬂiﬂumﬁﬁﬂLﬂuﬁmﬁﬁﬂmﬁu
aalasdnilugemenmniuesdaundeniieinmnsyounimeaisanen Toun nrzusunsres
neduanyd NsAURUG waTWOANTTNNNINUEMNT (Brown and Edwards 2003; Fraile et al. 1989;
Maniero and Carey 1997: Pough 1991) mﬁqummgﬁmwmwﬁmmiﬁﬁmwﬁyugmﬂi%ﬁmw
FITNTIRVDIGHAT LATAINITONULUTANNTI9TAR (Green 2002; Pough 1991; Schultz and Dawson
2003) grumpitnenagnasuanfiunastasiu nmeluszuudsdn wialnunizaruaNan NLIAR DN
uvmA sruniadlaunasyuy (u sesiilnduditn) Aewnguunfinasunand uazfaiu guvnfines
vhflegludsdansauaziuulamuunasai

ﬂ?ﬁmmﬁumﬁ’]ﬁ'@g‘luﬁmmmmdaw@ﬁiﬂgmugﬁ mimﬁmmqmmnﬁmemw%uﬁmﬁmﬁsum
Has iwinaiuil Bhanuemafeuiifisanszunvihanufiveanafauaanioiinadennuesiives
guvnfiaesannuandansnig Sflufeseenuunsyuilfuenaietameanunnafounay
mw?ﬁyumzﬁﬁimﬂﬁﬂﬂmwgﬁyuﬁmﬁw%m@mmwLLamé’u’@uwmﬂgﬂﬁwumimaﬂiuﬁumwﬂmmﬁa

v

LAZAMNALNYIBIYANINT LHBIAINANNTUIBITelBngada niudndun adalsit AnuTuninan

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 81

Auldenadlunaliiinnnsauuiuauivesindunushads Bmauasehdasing 7 FepnagaLaT g
WiAvlnresqain waziluunasreansluilen viesisanwuadendiduininfaads lu
anWLIRARDNTLR (1 sl alufenmsszrdnanging viamsegnanuddlunnaanm
2INA/0ANTA) SPINIsEMEaNAfiaNTL m@ﬁﬂﬁﬁ@ﬁmﬁuﬁqﬂ?mmmnLﬁﬂ’ﬂ@jizuu LAZNNIATIA
goUMIANT LA UAN IRt Ae/Annsmiaai il nstwileuiennsinUniau
ﬂum@mmwﬁﬁ infasiuinazfiuunuazdndiaeanauunsridnenasiiugeciinonaduluanin
LLqm@’fﬂmmmmﬁﬁu (ANMNTUFNTNENNNGN 50-70%) TaenadedaliiinIs S nEnANTLIBIENN
WIPEENNTMNIATLALGII (Pough 1991; Claire et al. 2005)
fé”mqmﬂmnLﬂ?iﬂummﬁsumﬁmmwmeﬁuﬁngnﬂmuraqﬂmﬂﬂ?mmmm%’fauu@zmm%u
zi’ﬂm*uﬂmLmzﬁmfmuﬁuﬁ’mzLﬁuun?ﬁa@fﬁuﬁwma‘nﬁm AMNNNYBIDINIALLANTNUIARDNIANA
mfaﬁwwi@@mmwﬁq (T nsuaniaeufing usenasannudrAadlEAaanseenuLLITLLE TN
athamanzan aynALazaNTang iegluena (Tu asduwFdismmeld way wexludly) ena
@zmﬂuﬁwﬁ@q‘luﬁmmﬁw@ﬁifazgmnqwmmﬁmfi (Koerber and Kalishman 2009) tNg1znaLANaandLan
Tuthansnsatinnsunsiasing vl Anlsaludndin (gu Wslnds wuafice) ﬁ@fgmﬂuﬁmwé

lumansenans auaunstinasgnasliiaetiasigalyinfivinla (Roberts-Thomson et al. 2006; Woost-

er and Bowser 2007; Yanong 2003)

UANAIN
andrinuardninaininlofenisilasuuilagsng o Tun daananiueasadng (photoperiod) AN

inuasuarANLNIAAY Brenner and Brenner 1969) AnuaNTIRBLaAAzAULL AN NTHATBIERT AN

'
Ao o 0 a o

= | a o 2 o v |a v A c_a
Lﬂu‘ﬂ%G]’mﬁ?j‘mﬂ’m‘ﬂ@\‘mﬁ]’)m&ﬂuu LLASNIUIRENNIAINA LLuzuqiﬁLﬂ@ﬂuLLﬂ@QLL@QSL‘HM@QV]@gL@ﬂV]
v = v ' o v = v a
[AbaRLaldl L‘Wﬁ‘ﬂzﬂ’]ﬂﬂ@ﬂuﬂmwL"LINLLZN@EI’]\‘I‘V]"LW]@’]N’]?DH?Z@Hﬂﬁ?[ﬁl@ﬂ@uﬂﬂiuﬂ@ﬁLL@S@’W‘\]NN@SLMLHQ

= o &% o od O A o v v = = v 1%
[RAERTRIZIRNN @MQH’]LL@%@WQNH’]U’N%U@’Q’]Lﬂu WEQVLWLL@\jﬂ?UVJﬂLLDU@ LAY/T8 Iﬂmivﬂﬁﬂmwiﬂu
i a 1 1 ° v A a va ~ \ I % Ay o g va a A A
L‘WﬂLm‘SJﬂQ’]Ni‘ﬂlﬂﬁﬂ’]i%ﬁﬁuﬁ%%%ﬂii‘mﬂ’ﬂﬁ&l‘ﬂﬂ’]\iwfﬂL‘Wﬂ\i (L‘ﬂu LEINUN Wﬁ]@ﬂ'ﬂﬂiﬁm‘]_lilﬂmwuﬂ

lunnse1uwan Pough 1991)

LAENBASNITAUASL DY

v
s o o !

wurAnlaelUnlsandmaldlupaudnduntinlldnunisdnan nandunlasas andlvaniliana

| a

frnulasiedauasnmsduasifieutvasnsoiunzguinlalasdunau dnduAsvaianauauaunn

'
A

AN wazUananariaaI N7 U UAIADLALLAZNNTAUELLIBY DL RUAI a1 AN AKNAT

laluansanislilsingeennisadiin (Smith et al. 2007) nsduaLieuNNUENTIgNARAIENTTIE

of Sciences. All rights reserved.



82 TouusamTINTUALAEN 7 TaRITNAaEY

WAUTRILENFINIATUINIARIUN aD1UNANS 7] @naldenfndulanedaulsznaudn Ay e undadn

(11 LATENNTAY LATBIGLUN UATIATENNTANTONIW) Uaniesdndliaannisduasiiauuasids

v
o w U o

NaganAadusudndun

ANNLIAABNIANIA (ANADNTOLEUALILTN)

AIADNTAUAUALUIN (9 T0UN 652 I8 ABNTILAUILAZART) T2UTRANTATDIENNLIARBNT]

ar

a8TARNERT Tuan WNednETENNNgIaY BedeNsauauauLIn TN

va A a a A o o ° o o & v o v A o o
o TMN@iiQWﬂWMWNﬂﬂElLL@%@WﬁLﬂumuiuﬂm 1@LLﬂ UUIMNNTTUOE NITATUANILASTNEN

a ! 4‘ a s ! ! ﬂl va
QUNNTBITWNNE ﬂWTLﬁ@@‘LﬂMQﬁ]’]NﬂﬂmLL@ﬁﬂ’]i‘ﬂi‘U‘Vﬁ‘Vﬂ\‘lﬁl’]\‘i°'| waziNagaNlianig

al
9
VN a1 = I N o o
ALUNUD Lsﬂlﬂ,u@mqLf\]@E|ﬂ@quL@@mLﬂquqmumLLﬂzﬁmq

e}

aztnuinasiuun ANLANFIY
1a3gnniluaninuwindenqanineraldudatniudiniunisviantiinaeassinen

AHNMULULAY FIU NITIARIUITUWATNNTHALAN YT

o A v o

YA ac o o o v o & a o~ v N =
o LiUjdniusnedepniudndsianoaiundniuld (v daniinnsegilugy)
v v =~ Nt a ° o N A o ¢
o LianmuindeniiannaLas AR UATNANNI NI UNINETIIN N894
o laniniminuaramandfifg ] Ninanzanuazaasliinisnsaaaay nasiaslilAs
WAZNITIANEN waznTilatun
o idnfanslienmsuaznmsmanaivnsivaaaaniala
o AiANsull wienIRAMUIALgITRATIERIVTDAIUTEHNALIULNTBIT N E
o UTANNUBLUNANAN WAZ/UTE GEIUEUAN ] NENTaVIAAANTLALEY
o ANNIDANNADINTART lnadnssunaudaniign
Y Y o AW iaa Ay 1 A = A | v o &%
o afwsnndanluinenlidaauasin vie arsaisng lldaninuondandnaun

o aannsanlWianIInTILaTnIIB e

MIPANWUANINUINABNUAZNITBETINTUTUAIAN

NAYNEFAN TAMFLN AN NUANWLIARa XA TLAR U mansatiafaldignivuaetnedaiay

=

AinEadewring reInnNIIaLAs BT ELLTsUAUaN WL AR BN N HRURNYUN R aAsTlue LA

209479 n1334av19 1l nsToAulausznsAmuinsdsliidunaszuin wialignitvua
Huaanasedniunislidninansatiaatfafeonfauiauiunsediiungy @an) Guisnyu

= (% o 6 Yo o a a o < a o 1%
LN@QTﬂfﬂ mimﬂmmmmwnmmmmmumm@m LL@%V’]’]?Qﬂﬂi%LNuﬂQ’?Nﬂ@@mﬂﬁlLL@gﬂ’]iQTﬂ,‘ﬁ

Wutleeleomd

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 83

Taevialdl ﬂmﬂnﬁmﬁiﬁaﬂLﬂumﬁuﬂmﬁaﬁuﬁwﬁﬁﬂﬁ Lazdndaziiuinaziuunlasanny
famqmqunﬂum@mL@mﬂu@mqmu ANt R UluERSUn (van de Nieuwegiessen et al.
2008; Speedie and Gerlai 2008) uaziiuiasaiuiudniun araailufeinsaaauuazlis
psamNZas (Matthews et al 2002; Torreilles and Green 2007) dindunsaiinsnilugadliiiaalsznay
(i1 NBUNTIA) Lﬁ@ﬂ’]iﬁuﬁuﬁ: Viadanlsznaua Lflufaiifmumr]mwLﬁfmmquﬁnimﬁugmﬁm g
WAZNNTINENGUNIN (Overstreet et al. 2000) iﬁﬁmmmmﬂwqmmﬂﬁuﬁjﬂimumwm"%%Lﬁmﬁu
”Lu@mwmeﬁ@mﬁﬁmaﬂ,ﬁm_yuwﬁﬁLﬂuﬁmﬁmﬁﬁmﬁlmLﬁﬂu@f’mﬁ (Carfagnini et al 2009) @5y
Aninanssiln (mm%q i X. laevis) CROTGTIONR 'ﬁ'wauﬁwﬁm wazsuludunanzas
(Alworth and Vasquez 2009; Torreilles and Green 2007) &1 Lgﬂﬂmmuﬁqﬁﬂmulufﬂ%?ﬁmuwLqm
LUt uAy (NNTANUAR NITAUBINNT NNTERLBIMITUAZNITINGNY) LATAITIALTILULN AR
ANHLUNNZAN

~

THINT 7] Vﬂﬂﬁ’?\?éé@\‘itt@ fl’)j‘@i/@’)ﬂﬁ/ﬁl’?ﬂﬁj‘ﬁ‘ﬂ”lf’?ﬁ)

&ndsing gnldluannumnziugdndundnliedoegluaniavdapdnanislasanensinemns

e}

0¥

3 1

LAYENURENNANUAS Lavaine lusasiniinnslen srstivietelasiilivansdndasatiammn

u

Y o 4
A o ! a a a & o O o o v

wiu luanasman INRARINa ANET T ALasHN I EAnTY N13A99398 “Auudnd” Aamnaia
FNNNIATFIUNTLNNE AU AR S i NTIAHAHRRNIATINTININGAVNE BIANANNNNIZAN
(Borski and Hodson 2003)

il

AUzt uas m’]wmLLuumfmﬁfagjﬁuuﬂs@ﬂmmnmﬂmmﬁmﬁmfi DY/AUNAVDIART
TLULENTN WATTNATBINITIRE (Browne et al. 2003; Green 2009; Gresens 2004; Hilken et al. 1995;
Matthews et al 2002) luanig ety darsianalnands (Danio rario) lugnznnslaedlues
UfURngsne ) Annvuslidanlaindy 5 Fratnwilaans (Matthews et al 2002) LAAMNAUILUU
fazunlafasuiamsunsiuguaziasalaioigionndy (Matthews et al 2002) Auuzihitlaifaou
sufluethaanizianzasdmiulaain sy 1 uazenaulasuuaaiiansisetnamisely (Lawrence
2007) X. laevis TAANItaNalAsaniGaluRiTun 2 ans (NRC 1974) watinnsldszuunisiaaasng |
luan nnisiqaagauinang (Green 2009) @NNLUANN 7] 1N398 WATANTTN IACUC AdsUsziiiu
Axaluesdnsuaazalanuaumsizan suzynnisdssiiuldsunsuuaznismsaaaniud

o A o

LAZABAIENTNLNIUUATEIM AR tiue g lutFrnumanil

of Sciences. All rights reserved.



84 TouusamTINTUALAEN 7 TaRITNAaEY

NSAANSARIUN
NIFIANITWOANTIN A NITagTannuludIan

A o &0 o o4 B v @ aady o ol v Y o
ﬂq?ﬂﬁ‘gLNu@m"Ju’]LL@xﬂmQﬂ\ﬂ«mWQEW]’]L']_]'LLQﬁV]QULﬂﬂﬂumiuﬂ’]ﬁ'm?Q'ﬂ@@U@LL@ [AERIZIANAIZE)

a ! Qy o v Ql' ! d‘ o [ 4‘ N d' o a ar z 4' IS
ﬂumLM@WUﬂQTﬂTgmqu@ﬂm'sﬁﬁLVHVI@WLﬂu (Bly et al. 1997) LWARANLALNNITNIALUNINUITULEBLNDN

Y

LAZNALAEFNN 7] Aan13vinuinNaesn ANy (De Veer et al. 2007; Subramanian et al. 2007; Tsutsui

et al. 2005) MATBANTAUFRTBENININTANTN NN BAUALTTATBIFART B1L/1U0 TEULNBLUAZ AN

Uil UIRIN539 8819 NN (Fisher 2000; Matthews et al. 2002; Overstreet et al. 2000) ATNNVUA
a & A o A o oax

walAwant o a0 uh viTeNssAuIEnIs

pailaaingldiuinaataiunniluiwludndaziAiutihasiivununeoiia (Gutleb et al. 2001)

q

mslmingetrananzanlagyAaINIINNNUBENAFINITNAANNTYINANERINTRLATANNATEA ANTNE
o =1 I v =~ o o I Ao vy
ANTYNYINANAZBIAUAZ T BN ZANT I UTEULNUANFNAY LazAsanRimInaianlilany
o o o caa ! = ar = o v
AMFLARINNanuzgINWITBAE LBV LA
nseanmaInguazszauNsraeulmdiudnduignesunaliatnsanta wainiasndaula
Ay v a v v v = a o & oa A o = a v =
nlannsesungldudaenaranisailiannisAnengAnssnaedndaiaiaaiu vieniandnepaa
mulusssuTn® (Spence et al. 2008) AndunuNTHAdEUIRAABAAT NEAND TTABU TBIAANAGEA
~ | \ < o o H D2 o G R ] X § v v
wialasdaulunjaenidu ansnisluasasiiwaznisinuaudiy wienwniduuvinaniuliuig
(W1 ANFUARIABLAATU Lavdndaziiutnaziuun) adufesdianunansaua niuTinedng

WASTINTIRUDIIL

N174MILA
a7 waninnevildiRsatesiudndumilglsiudndi avnIAIgLALFRE AR aNIAe
nuanauAvdlnms aansludledliideniian warilesiudndnaanuianlalidde 33
nsrudsesasilaindndadldiuenslutasnaimanzan lusneiiaanisiieinuesdng
Twngliensuazannrguinansamns laegdsnislfermsuazannuienaduulrasnanniuiy
1finrednd eneyauna uazstinnessyuudsdn dndiuazdndfaihnaneeialdlfliomnineanionn
Tuds wazluunsataldlalieanmeyniu

awnsisingluiewman (Tu dateu finazidun) duiudndunsmie uarengnisiuansiy
fufuuzihaesnan vievnmaaaUfianalyfiaessld Tuszuudnduneing o Tnsianizadnai
Tumadesan viansguainmndndazfiviaziuunuagdpdidesaauunaia Snasldeims
$33mAe 7 (11U FaeauUIal Artemia sp. FIANVaR Y BRIMUeLE BUTaLNAITINUTY) 1TlussTNaN AYs

o

NEUATAANITUNAIAN T 2881 raniiewtiladndnddlana LasigunInLazAMNIMHIZaNTeY

=

adIndviuidue s AaTgUAlIR@IYNTATLERTINEUANIALNNITIIARIT8IMNT

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 85

¥ 4 v
T o T A o &

17 (uniinanatiegnininiisag) dndunanilusesdifiainniianinsimanzan dnduiuriaselaiy
uhanfiagenAuresiu viieduiiuenvianamiy dndaviiuiasiivunuasdndiaetaanunen
u9riinanaadusedl “ene” WEamMFLANAIuAs AN LaTATHANINUIINZEN (QUVARTLN)

ARDIUUTBARDINHUAN | naRagluinlssissiuisanansolinesedniunein

'3

JaR7897ULe (Substrates) AAATEINULAANNT AINITOLANITAUATHAMNINTIAYBIAATUN
TngnsaiuauungAnssuimanzaniuaiauesdnd 1wy n19galnge N19AEMEIMNT YiaLaese
n9974lal (Fisher 2000, Matthews et al 2002; Overstrest et al 2000) 4aA5N4 JanaLfudouiasunaniu
a o ‘de A a 4’( o ar N a A = | ! !

BerasrzuudsinlnanislinunisaudnivuuafiFenuasulunsndululam gy szuusie
N vy ° @ v o o 3 | ] ] 3 H A o o
ninsnsadaneunsan) uazausawinnidaniieduainane (U MsinANNaraInll) enan

LAMIEEAUNTE ANTUTLIAUNITRANLLLTELUILAYANNA T uIaIZRS N MU UALT NN THa LayniT

M7geALIa MIgIIALIATasanInLIndaNdndu lus iUy R uAansilaLuN BN LY
1 ar o Vv 1 o  ar a a A = 4”
@ﬂ"NL‘VTN’W’&NLL@%?ﬂHWTﬁUUﬂ\?"HWIMﬂQ@% nisnaaTedtdsd@santsniiureudiaanannnuy el

avenreuiiulszaruarnisiasuiniuszey WuIRRNUTIULEINNTEIALNA (U IHaN19Tsne

v
o G °

anefagunnuazandiiiuegnfvednd) Wuwdwioaiuisssuudnduinazdndun adalsfia

=)W

N19R9933ANNTGUNALIAFS TlussUUARTUILANANAINTTUUARdUNING Iz a9 d N H lulnTiau
(gaanszuazilasnag) wazndueanvenmeamela (prsueulaeanlas) douninazaisetluun

FTULIIN I UBERgNABsEgnaankuiedanIsNsEnsdannazinenaaade lulnsiay

¥
a K

Tegluszaunaaniula aasudsing janagnindnasnlanainyanads TuegAuNITaenLLULIELL

a

laevialignmaneeninanisgaeenuuunIanyl (MsviANazenau) wa/visalaanisnses a1y

¥
o

v ° | = a A v o vy vy ° o =1
W@Q'VIW?WQ']N@S@’]@LLNumiﬂQW?@Lﬂ@ﬂu Mi@ﬂ’]@’]N’TiﬂWﬁﬂ’]’W@%@’]mimMQQ&LMNﬂ’\iU’]ﬁ;\‘IiﬂEﬁ YNU

e

uagiuriarewrunses luszuuiAnasidsiunazaigegaragninansaasaaniysiu nsanaes

=2)

o

duvzddoannaFuinaedulasiaunaseanaiananiudesgnindneanainssuy s1ANeaes

a

asnsnazanagauissziuniiuiusedaussdniazifiuinasiiuun fansesdonin (HuuediEe

=

ndasulwmmiululnm) nednidnidnuesiaiauazlulngm anssng ieraluis aanain

v '
° o

1RENTT WANTLALGININEINITE

= a

sruudndin T filunagavingeaanszuaunisil SRssednd
uilnyn nevialusngnindnaendaanawdswh Sudaluszuning qerafimisaidalulam
s ieanszdufiama

mssindainyhladisalaanistindaun (du nsnsas wazmsldusssanitlolawen vive Tolmy)

= ql g = = d‘ 1 d’l 1 |l ] s Y o ar
uaz/vTa n17ilaguin ﬂﬂ@ﬁ‘uLL@l"&’]ﬁ‘LﬂNLW@‘:‘N’WLﬂﬂiﬂEI@QNSLMEUWINLT/TN’]S’NNT]‘]_IH’WSL“T]@"MTU?SLIU

of Sciences. All rights reserved.



86 TouusamTINTUALAEN 7 TaRITNAaEY

Andunnandiendoaginsnziienaudndus 7 Wegnlddnmensssuuviadoulsznauves

v G A = v ! v = = [ d‘
U qu@\ﬂ’z‘ﬂ,@@LL@LﬂuWLﬂHLW@IMLLLﬂﬂQW [ANTANPINARNRTL ANTLAN LL@%@’]?N@W@@HT@WN? il

o

N v ° v o = o o = o as =1
QNﬂWﬁvLﬂgﬂ‘VﬁsL‘ViL@@N’Vii@gﬂﬂﬂlﬂﬁ g‘ﬂLL‘LI‘LILL@ZMW&JmJ@dmimm’mfﬂ‘uNuLL‘]JimeJﬁﬂﬁi%'J’WL‘H@

3

LU WAZER)

1 o Al

naETrasauIanUlesluzuLUNA | waziandusaanunsilulnsiaunaseanaia

£
A =

Ingtanizadeisluniuas naesgiaulannifuldenadusidsdaesnisdszaululnsaulay
WaaWafanny avssatannulussumyuidaugndinldduis faudoatiafaansoainaansie

o A 1 ! s o o v acd) v A IS ! ar = o o a
ANRATEINDE ’N’]Mﬁ‘qﬁl&lﬂgﬂﬂqqmﬂ’)il’)ﬁVﬂ‘ﬁLﬂ?ﬂ\‘i&lﬂ (b [ARERIA1Y Miﬂﬂfﬁyﬁ) NITAMNANITLATEY

v
a o

i G a o o A o v o oa i a v o a N a a
Eﬂ@\?@q'mﬁ\qﬂLﬂu@\‘i@qﬂmLW@VI'{LMNQQQQWQW@QIH@Q@@N?QUVLWGHW NATLRTEUADILLANLT AR UIIU

s =

@ngniFendn amedunduendsg) uldldduiuuazinnulalunismwisiugilaninas dade

u

v '
= °o a P

IULAEANUNLNTAANI TR YT NANUT AN T DANATHNNTLAT YU LATITURUNIS Y 20N ALIEI
IngflaifAsduipgonuiuaniig Uerlaa uns0aiNa TN ENAGIUANAUSAUEIN1TNNARTEN
(Smith et al. 2008)

v o o

= =1 ! < v vaa ! o ¢ !
nsidatuwaznisgiges (n99) dnvinteuAsasaansEIENLANANAINTTULARILN INSNZN
P % = o o @ v ' o B~ a
1aadsaraagluil uay/viTe gnindnlugtiedentegviagauuunianiivisanisnaes nsaeu
glallddowatn iiansguainmnisguiuiaetianeiedlussuudnduniiiuiuuedne Ao
o =1 ° = t% o & =
PINITYINANINATBIAUAZN TR UTBAITYNAITUUALALAMNINYY TaLNe TN anduaziivenis
o v ~ ] ] ] v v =

proagaugunNaRdlietanalieadautlsznausne ] 28sTuL |y drdnuuuilandienasran
AHBINT B1AR8INITNTqINT LAt esTedlAazATIINeY T UANDLATTATEIBIMNT UAY
NN788NKLLIBITEUL

NITVIANNALDIAUASNIIHUTOAIUIAADNNVNIA TULREATUAUTEULARIUN NnNaIY
PIANTUNAVMTUART ToNNTeIdRILasNUNATUAYUANS 9 (1Y US10oafuees anund1niy
ANNTY AU waztiesdniuyinnsUJURRLARG) AoTgNYinANATeIALATSTaaENNANLAND

' o s = ° v A & 3
agvTaNILaAN NNl kazAnNngnivualaanislinunuaslanisreinisuitleu a1svinaans
= v I X = -t % o &%

azanAsgnidenuazgnidesnaetialdinedulaladnlidinisthutlenaaedluszuudndun

gUNT0lAMTUNIINANATIAALTYINALLIEATIAINUABNITHNTBULAZNUABNITINALNS
@ ° < o a ] v | = % v '
\utlsran gunsoipsgninuatFioneing o ldetuanzianzasuaglinrgnindeuinglldsendng
4:‘54/ d'd'd d' &I 1 as all v o 4:94/ 1 o’a' o d' | )
nunnANuaaeini st euuansiulaeilasnmenew gUnsoinggantsgnilasilulszan

< < < = ! e v | = = & ! v Y L & =
aunsoinargniiviiuniednaGauies (usnidavgugesenisiiviliiawazannislwileunse

duneguasdnineanusamgliivesign

nrivggy  nstndauarnisisini@aenaiaaanivluseanuiauediulFaans auninuas

auLlsznauyuAlsng ) nyreidaureaaluendannviTanILANNITUaB NN LAY

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 87

NIAILANGATNBAINTIAIGY  MANINUTAMTLNNTALANARINaANTIANTYedndunlE iy
H o &

FEUUARGUN uAlasannIgadNkuRoniRe dnduuazdndnaiienadinnnalafealsaauandns

NBAMNTIANTYNINNANERTLN NINLNIUEITATANN 7 wazasnisinaunslddudeanilu

mrgualunaIgnidy dugadian uasdungaundagny  wwhtaiuiudRdun dnduiaaslaiy

9

as

nsguanniulaaypansiiananAndandlassuunegetaneies ieNazaN1T0sEYnIs
VINURAUNFRN ] 20957 1LAETMANTULNANIT 0T L YN TANIIAT DITLLNTRN N A NEATY
2 v o~ ' o o = v = o v <y
Feraeinisuilaneniuinaungsll wiamsaditaninaugasnsaneuauslymnuld szuy
s a a 1 a é’ I o o v
nsAsIaseULULERlUNANaguarenalANuNIzaN JuetiuIuIALazANGLTDUIBITT UL

ANTHAILLNUABLAUBLVABNIEUS ENUUNNLANNDIATUNT U BLUAANUATFN U BTEUL

o o s
f7’7ﬁ“‘?ﬁ7f7’7?7jﬁ‘5°277f77ﬂﬁ79
NIFVILATAIVNIE NNTVINLAT AN VAN NI UL A L AUALAINFUARTLN LUINNSNITVINLAT BN

aEUNNUFIUTHAI0ERdUATITULNaY FEn19vinATeamanandldludndunlaun nesinlansaTy

NINAGBUWUENITH (Matthews et al. 2002; Nickum et al. 2004) nsfnthe nsdaansannlnaines

(elastomeric) ¥iadanDUNLARLMY (Nickum et al. 2004) Thatlszansaniinresiuasdnynyiu ((udnd

A = [% ' A oy = o o o & i

nRvwanaies) waznsldglsenisuaniilenild wu gUuuuddszanda nissrydndniungs
o %

pranzanndluuanIunisnl nsnzdniunisenlunisssysodndunauiadnueainusassn

AABATINYBIGASLUNANIU (Koerber and Kalishman 2009; Matthews et al. 2002)

MAALENA7aA9EY  nniiLenansdndtinadnansnzanuanadulunisdannisssuudmn i
o A e o o Yo o &0 o o 3 = O o =
InenslunsguguResiuiuresdndungnidnudnduiuazdndnaun teuddnnisanuladinoy

el NN ZAUANN YA NNAN IR TRAGRINTBIL LY (Koerber and Kalishman 2009)
= Y o &% a o = ° = & | = a o o | o
naudandndiinanaaiagnannisiasslagviniaTesusnadungy (Ussumauiuvinusazen)
nmaivssiisudeyadndadazidoaduiuanuaniu daysdniniiumndnilasenizedneg

-4

TunsAdadantsunndildan 1oun 1ia daganieiugnisa (Mssvyaieiurasneansiiug
doutlrznoumiaiugnssy) wndsiiantesdeats dduesluszuumendaas fayarzundein
MIWENRLE n3mie nsidutles nisedeufhadnineluiazneuensnudl uazdeyanianan
An/nsnnaanidumn (Koerber and Kalishman 2009; Matthews et al. 2002) miﬁwﬂ’mj@ﬁﬁmﬁu
mslevns (Bu msliuarmseniuens) mesamianansitlinanenyiediladiaiuayu
ARAWNSLATUNNT UATMTUNSUETTTAR (Tu dasuasdeyanefineanfusaieliiuladnlsii

AINATUUELENTBIRNAR  Matthews et al. 2002)

of Sciences. All rights reserved.



88 TouusamTINTUALAEN 7 TaRITNAaEY

TuiinreansageuAMNMWINAMIUTEULLAZUAN kazianssunisingeinndiudlsznay
N9 1erruuSTIniANdAniNeAaR NAN N kA liANula szAuAIRaR iR

MUUNBULBIAUNNNTIYNNAGELULALANMNDTBINTNARBLANITYNINMUABENTALAY ULaza1aruLYs

1%

pniladnsng ) 1wy auaredsUuieEn sladnduaznisidy Alananaudsluiadenmuninu

a s o ok o &% o oUNvwy v = v = 1% o
ﬂ’]ﬁ‘[?lﬁ][ﬂ"lllLU@?“B@Q@W'ﬂ,Uﬁ‘zUUﬂﬁ]’)u’]ﬂﬂmqiﬂﬂqEl“ll@N@Wﬂﬂm@ﬂm@\Tﬂ’]ﬁ‘Lﬂ@’QUﬂqﬂ ﬂ’]ﬁ‘NﬂNWUﬁ

al al

Lazm9ene (Matthews et al. 2002) luunansainddniandsegiilungulvg) gy Xenopus 1195
a1avnNsdITRa uaudndifuszey o ietuaIuIuAINaTe lun1saTensInIERUEERduINIa
MINEATVALATY NMITATININIENTZULBNANAMHIANNZANINNNINNBI T oL s uA LA U UER D

A1NA39 (Borski and Hodson 2003)

LANA15R19DY

Alworth LC, Harvey SB. 2007. IACUC issues associated with amphibian research. ILAR J
48:278-289.

Alworth LC, Vazquez VM. 2009. A novel system for individually housing bullfrogs. Lab
Anim 38:329-333.

Ames BN, Shigenaga MK, Hagen TM. 1993. Review: Oxidants, antioxidants, and the degenerative
diseases of aging. Proc Natl Acad Sci USA 90:7915-7922.

Anadon A, Martinez-Larranaga MR, Martinez MA. 2009. Use and abuse of pyrethrins and
synthetic pyrethroids in veterinary medicine. Vet J (UK) 182:7-20.

Andrade CS, Guimaraes FS. 20083. Anxiolytic-like effect of group housing on stress-induced
behavior in rats. Depress Anx 18:149-152.

Apeldoorn EJ, Schrama JW, Mashaly MM, Parmentier HK. 1999. Effect of melatonin and lighting
schedule on energy metabolism in broiler chickens. Poultry Sci 78:223-229.

Arakawa H. 2005. Age dependent effects of space limitation and social tension on open-field
behavior in male rats. Physiol Behav 84:429-436.

Armario A, Castellanos JM, Balasch J. 1985. Chronic noise stress and insulin secretion in male
rats. Physiol Behav 34:359-361.

Armstrong KR, Clark TR, Peterson MR. 1998. Use of corn-husk nesting material to reduce aggression
in caged mice. Contemp Top Lab Anim Sci 37:64-66.

Augustsson H, Lindberg L, Hoglund AU, Dahlborn K. 2002. Human-animal interactions and
animal welfare in conventionally and pen-housed rats. Lab Anim 36:271-281.

Azar TA, Sharp JL, Larson DM. 2008. Effect of housing rats in dim light or long nights on heart
rate. JAALAS 47:25-34.

Baer LA, Corbin BJ, Vasques MF, Grindeland RE. 1997. Effects of the use of filtered microisolator
tops on cage microenvironment and growth rate of mice. 1997. Lab Anim Sci 47:327-329.

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 89

Baldwin AL. 2007. Effects of noise on rodent physiology. Int J Comp Psychol 20:134-144.

Barnett SA. 1965. Adaptation of mice to cold. Biol Rev 40:5-51.

Barnett SA. 1973. Maternal processes in the cold-adaptation of mice. Biol Rev 48:477-508.

Bartolomucci A, Palanza P, Parmigiani S. 2002. Group housed mice: Are they really stressed?
Ethol Ecol Evol 14:341-350.

Bartolomucci A, Palanza P, Sacerdote P, Ceresini G, Chirieleison A, Panera AE, Parmigiani S.
2008. Individual housing induces altered immuno-endocrine responses to psychological
stress in male mice. Psychoneuroendocrinology 28:540-558.

Baumans V. 1997. Environmental enrichment: Practical applications. In: Van Zutphen LFM,

Balls M, eds. Animal Alternatives, Welfare and Ethics. Elsevier. p 187-197.

Baumans V. 2005. Environmental enrichment for laboratory rodents and rabbits: Requirements
of rodents, rabbits, and research. ILAR J 46:162-170.

Baumans V, Schlingmann F, Vonck M, Van Lith HA. 2002. Individually ventilated cages: Beneficial
for mice and men? Contemp Top Lab Anim Sci 41:13-19.

Bayne KA. 2002. Development of the human-research animal bond and its impact on animal
well-being. ILAR J 43:4-9.

Bayne KA. 2005. Potential for unintended consequences of environmental enrichment for laboratory
animals and research results. ILAR J 46:129-139.

Bayne KA, Dexter SL, Hurst JK, Strange GM, Hill EE. 1993. Kong Toys for laboratory primates:
Are they really an enrichment or just fomites? Lab Anim Sci 43(1):78-85.

Bayne KA, Haines MC, Dexter SL, Woodman D, Evans C. 1995. Nonhuman primate wounding
prevalence: A retrospective analysis. Lab Anim 24:40-43.

Bazille PG, Walden SD, Koniar BL, Gunther R. 2001. Commercial cotton nesting material as a
predisposing factor for conjunctivitis in athymic nude mice. Lab Anim (NY) 30:40-42.

Beaumont S. 2002. Ocular disorders of pet mice and rats. Vet Clin North Am Exot Anim Pract
5:311-324.

Becker BA, Christenson RK, Ford JJ, Nienaber JA, DeShazer JA, Hahn GL. 1989. Adrenal and
behavioral responses of swine restricted to varying degrees of mobility. Physiol Behav
45:1171-1176.

Bell GC. 2008. Optimizing laboratory ventilation rates. Labs for the 21st century: Best practice
guide. US Environmental Protection Agency. Available at http://labs21century.gov/pdf/
bp_opt_vent_508.pdf; accessed March 30, 2010.

Bellhorn RW. 1980. Lighting in the animal environment. Lab Anim Sci 30:440-450.

Bergmann P, Militzer K, Buattner D. 1994. Environmental enrichment and aggressive behaviour:
influence on body weight and body fat in male inbred HLG mice. J Exp Anim Sci 37:59-78.

Berson DM, Dunn FA, Takao M. 2002. Phototransduction by retinal ganglion cells that set the
circadian clock. Science 295:1070-1073.

Besch EL. 1980. Environmental quality within animal facilities. Lab Anim Sci 30:385-406.

Blaustein A, Marco A, Quichano C. 1999. Sensitivity to nitrate and nitrite in pond-breeding amphibians
from the Pacific Northwest, USA. Environ Toxicol Chem J 18:2836-2839.

Blom HJM, Van Tintelen G, Van Vorstenbosch CJ, Baumans V, Beynen AC. 1996. Preferences
of mice and rats for types of bedding material. Lab Anim 30:234-244.

Bloomsmith MA, Stone AM, Laule GE. 1998. Positive reinforcement training to enhance the
voluntary movement of group-housed chimpanzees within their enclosures. Zoo Biol 17:333-341.

Bly JE, Quiniou SM, Clem LW. 1997. Environmental effects on fish immune mechanisms.
Dev Biol Stand 90:33-43.

Borski R, Hodson RG. 2003. Fish research and the institutional animal care and use committee.
ILAR J 44:286-294.

of Sciences. All rights reserved.



90 TouusamTINTUALAEN 7 TaRITNAaEY

Bracke MBM, Metz JHM, Spruijt BM, Schouten WGP. 2002. Decision support system for
overall welfare assessment in pregnant sows. B: Validation by expert opinion. J Anim Sci
80:1835-1845.

Brainard GC. 1989. lllumination of laboratory animal quarters: Participation of light irradiance
and wavelength in the regulation of the neuroendocrine system. In: Science and Animals:
Addressing Contemporary Issues. Greenbelt, MD: Scientists Center for Animal Welfare.
p 69-74.

Brainard GC, Vaughan MK, Reiter RJ. 1986. Effect of light irradiance and wavelength on the
Syrian hamster reproductive system. Endocrinology 119:648-654.

Brenner FJ, Brenner PE. 1969. The influence of light and temperature on body fat and reproductive
conditions of Rana pipiens. Ohio J Sci 69:305-312.

Brent L. 1995. Feeding enrichment and body weight in captive chimpanzees. J Med Primatol
24(1):12-16.

Briese V, Fanghanel J, Gasow H. 1984. Effect of pure sound and vibration on the embryonic
development of the mouse. Zentralbl Gynokol 106:378-388.

Broderson JR, Lindsey JR, Crawford JE. 1976. The role of environmental ammonia in respiratory
mycoplasmosis of rats. Am J Pathol 85:115-127.

Brown AM, Pye JD. 1975. Auditory sensitivity at high frequencies in mammals. Adv Comp
Physiol Biochem 6:1-73.

Browne RK, Edwards DL. 2003. The effect of temperature on the growth and development of
green and golden bell frogs (Litoria aurea). J Therm Biol 28:295-299.

Browne RK, Zippel K. 2007. Reproduction and larval rearing of amphibians. ILAR J 48:214-234.

Browne RK, Pomering M, Hamer AJ. 2003. High density effects on the growth, development
and survival of Litoria aurea tadpoles. Aquaculture 215:109-121.

Browne RK, Odum RA, Herman T, Zippel K. 2007. Facility design and associated services for
the study of amphibians. ILAR J 48:188-202.

Buddaraju AKV, Van Dyke RW. 2003. Effect of animal bedding on rat liver endosome acidification.
Comp Med 53:616-621.

Carfagnini AG, Rodd FH, Jeffers KB, Bruce AEE. 2009. The effects of habitat complexity on
aggression and fecundity in zebrafish (Danio rerio). Environ Biol Fish 86:403-409.

Carissimi AS, Chaguri LCAA, Teixeira MA, Mori CMC, Macchione M, Sant’Anna ETG, Saldiva
PHN, Souza NL, Merusse JBL. 2000. Effects of two ventilation systems and bedding
change frequency on cage environmental factors in rats (Rattus norvegicus). Anim Tech
51:161-170.

Carman RA, Quimby FW, Glickman GM. 2007. The effect of vibration on pregnant laboratory
mice. Noise-Con Proc 209:1722-1731.

Castelhano-Carlos MJ, Sousa N, Ohl F, Baumans V. 2010. Identification methods in newborn
C57BL/6 mice: A developmental and behavioural evaluation. Lab Anim 4:88-103.

Caulfield CD, Cassidy JP, Kelly JP. 2008. Effects of gamma irradiation and pasteurization on the
nutritive composition of commercially available animal diets. JAALAS 47:61-66.

CFR [Code of Federal Regulations]. 2009. Title 21, Part 58. Good Laboratory Practice for
Nonclinical Laboratory Studies. Washington: Government Printing Office. Available at www.
accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=58andshowFR=1;
accessed April 1, 2010.

Chapillon P, Manneche C, Belzung C, Caston J. 1999. Rearing environmental enrichment in
two inbred strain of mice: 1. Effects on emotional reactivity. Behav Genet 29:41-46.

Cherry JA. 1987. The effect of photoperiod on development of sexual behavior and fertility in
golden hamsters. Physiol Behav 39:521-526.

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 91

Chmiel DJ, Noonan M. 1996. Preference of laboratory rats for potentially enriching stimulus
objects. Lab Anim 30:97-101.

Clarence WM, Scott JP, Dorris MC, Paré M. 2006. Use of enclosures with functional vertical
space by captive rhesus monkeys (Macaca mulatta) involved in biomedical research.
JAALAS 45:31-34.

Clough G. 1982. Environmental effects on animals used in biomedical research. Biol Rev
57:487-523.

Colman RJ, Anderson RM, Johnson SC, Kastman EK, Kosmatka KJ, Beasley TM, Allison DB,
Cruzen C, Simmons HA, Kemnitz JW, Weindruch R. 2009. Caloric restriction delays
disease onset and mortality in rhesus monkeys. Science 325:201-204.

Compton SR, Homberger FR, MacArthur Clark J. 2004a. Microbiological monitoring in individually ventilated
cage systems. Lab Anim 33:36-41.

Compton SR, Homberger FR, Paturzo FX, MacArthur Clark J. 2004b. Efficacy of three microbiological
monitoring methods in a ventilated cage rack. Comp Med 54:382-392.

Conner DA. 2002. Mouse colony management. Curr Protoc Mol Biol 23.8.1-23.8.11, suppl 57.

Conner DA. 2005. Transgenic mouse colony management. Curr Protoc Mol Biol 23.10.1-
23.10.8, suppl 71.

Corning BF, Lipman NS. 1991. A comparison of rodent caging system based on microenviron-
mental parameters. Lab Anim Sci 41:498-503.

Cramer DV. 1983. Genetic monitoring techniques in rats. ILAR News 26:15-19.

Crippa L, Gobbi A, Ceruti RM. 2000. Ringtail in suckling Munich Wistar Fromter rats: A histo-

‘pathologic study. Comp Med 50:536-539.

Cunliffe-Beamer TL, Freeman LC, Myers DD. 1981. Barbiturate sleep time in mice exposed to
autoclaved or unautoclaved wood beddings. Lab Anim Sci 31:672-675.

Davidson LP, Chedester AL, Cole MN. 2007. Effects of cage density on behavior in young adult
mice. Comp Med 57:355-359.

De Boer SF, Koolhaas JM. 2003. Defensive burying in rodents: Ethology, neurobiology and
psychopharmacology. Eur J Pharmacol 463:145-161.

De Veer MJ, Kemp JM, Meeusen ENT. 2007. The innate host defence against nematode parasites.
Parasite Immunol 29:1-9.

Denardo D. 1995. Amphibians as laboratory animals. ILAR J 37:173-181.

DeTolla LJ, Sriniva S, Whitaker BR, Andrews C, Hecker B, Kane AS, Reimschuessel R. 1995.
Guidelines for the care and use of fish in research. ILAR J 37:159-172.

DHHS [Department of Health and Human Services]. 2009. Biosafety in Microbiological and
Biomedical Laboratories, 5th ed. Chosewood LC, Wilson DE, eds. Washington: Government Printing

Office. Available at http://www.cdc.gov/biosafety/publications/bmbl5/index.htm;
accessed July 30, 2010.

DiBerardinis L, Greenley P, Labosky M. 2009. Laboratory air changes: What is all the hot air
about? J Chem Health Safety 16:7-13.

Donahue WA, VanGundy DN, Satterfield WC, Coghlan LJ. 1989. Solving a tough problem.
Pest Control 57:46-50.

Drescher B. 1993. The effects of housing systems for rabbits with special reference to ulcerative
pododermatitis. Tierarztl Umschau 48:72-78.

Duncan TE, O’Steen WK. 1985. The diurnal susceptibility of rat retinal photoreceptors to lightinduced
damage. Exp Eye Res 41:497-507.

Dyke B. 1993. Basic data standards for primate colonies. Am J Primatol 29:125-143.

Eadie JM, Mann SO. 1970. Development of the rumen microbial population: High starch diets
and instability. In: Phillipson AT, Annison EF, Armstrong DG, Balch CC, Comline RS,
Hardy RN, Hobson PN, Keynes RD, eds. Physiology of Digestion and Metabolism in the
Ruminant. Proceedings of the Third International Symposium. Newcastle upon Tyne UK:
FRS Oriel Press Ltd. p 335-347.

of Sciences. All rights reserved.



92 TouusamTINTUALAEN 7 TaRITNAaEY

Easterbrook JD, Kaplan JB, Glass GE, Watson J, Klein SL. 2008. A survey of rodent-borne
pathogens carried by wild-caught Norway rats: A potential threat to laboratory rodent colonies. Lab

Anim 42:92-98.

Ednie DL, Wilson RP, Lang CM. 1998. Comparison of two sanitation monitoring methods in
an animal research facility. Contemp Top Lab Anim Sci 37:71-74.

Erkert HG, Grober J. 1986. Direct modulation of activity and body temperature of owl monkeys
(Aotus lemurinus griseimembra) by low light intensities. Folia Primatol 47:171-188.

Eskola S, Lauhikari M, Voipio HM, Laitinen M, Nevalainen T. 1999. Environmental enrichment
may alter the number of rats needed to achieve statistical significance. Scand J Lab Anim
Sci 26:134-144.

FELASA [Federation of European Laboratory Animal Science Associations] Working Group.
2007. FELASA Guidelines for the production and nomenclature of transgenic rodents.
Lab Anim 41:301-311.

Festing MFW. 1979. Inbred Strains in Biomedical Research. London: Macmillan.

Festing MFW. 1982. Genetic contamination of laboratory animal colonies: An increasingly
serious problem. ILAR News 25:6-10.

Festing MFW. 2002. Laboratory animal genetics and genetic quality control. In: Hau J, Van
Hoosier GL Jr, eds. Handbook of Laboratory Animal Science. Boca Raton, FL: CRC Press.
p 173-2083.

Festing MFW, Kondo K, Loosli R, Poiley SM, Spiegel A. 1972. International standardized
nomenclature for outbred stocks of laboratory animals. ICLA Bull 30:4-17.

Fidler 1J. 1977. Depression of macrophages in mice drinking hyperchlorinated water. Nature
270:735-736.

Field K, Bailey M, Foresman LL, Harris RL, Motzel SL, Rockar RA, Ruble G, Suckow MA. 2007.
Medical records for animals used in research, teaching and testing: Public statement from
the American College of Laboratory Animal Medicine. ILAR J 48:37-41.

Fisher JP. 2000. Facilities and husbandry (large fish model). In: Ostrander GK, ed. The Laboratory
Fish. San Francisco: Academic Press. p 13-39.

Fletcher JL. 1976. Influence of noise on animals. In: McSheehy T, ed. Control of the Animal
House Environment. Laboratory Animal Handbooks 7. London: Laboratory Animals Ltd.
p 51-62.

Fraile B, Paniagua R, Rodrigues MC, Saez J. 1989. Effects of photoperiod and temperature
on spermiogenesis in marbeled newts (Triturus marmoratus marmoratus). Copeia 1989:357-363.

Fullerton FR, Greenman DL, Kendall DC. 1982. Effects of storage conditions on nutritional qualities
of semipurified (AIN-76) and natural ingredient (NIH-07) diets. J Nutr 112:567-573.

Fullerton PM, Gilliatt RW. 1967. Pressure neuropathy in the hind foot of the guinea pig. J
Neurol Neurosurg Psychiat 30:18-25.

Garg RC, Donahue WA. 1989. Pharmacologic profile of methoprene, an insect growth regulator,
in cattle, dogs, and cats. JAVYMA 194:410-412.

Garner JP. 2005. Stereotypies and other abnormal repetitive behaviors: Potential impact on
validity, reliability, and replicability of scientific outcomes. ILAR J 46:106-117.

Garrard G, Harrison GA, Weiner JS. 1974. Reproduction and survival of mice at 23°C. J Reprod
Fert 37:287-298.

Gartner K. 1999. Cage enrichment occasionally increases deviation of quantitative traits. In:
Proc Int Joint Mtg 12th ICLAS General Assembly and Conference and 7th FELASA Symposium.
p 207-210.

Gaskill BN, Rohr SA, Pajor EA, Lucas JR, Garner JP. 2009. Some like it hot: Mouse temperature
preferences in laboratory housing. Appl Anim Behav Sci 116:279-285.

Geber WF, Anderson TA, Van Dyne B. 1966. Physiologic responses of the albino rat to chronic
noise stress. Arch Environ Health 12:751-754.

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 93

Georgsson L, Barrett J, Gietzen D. 2001. The effects of group-housing and relative weight on
feeding behaviour in rats. Scand J Lab Anim Sci 28:201-209.

Gibson SV, Besch-Williford C, Raisbeck MF, Wagner JE, McLaughlin RM. 1987. Organophosphate
toxicity in rats associated with contaminated bedding. Lab Anim 37:789-791.

Gill TJ. 1980. The use of randomly bred and genetically defined animals in biomedical research.
Am J Pathol 101(3S):S21-S32.

Godfrey EW, Sanders GW. 2004. Effect of water hardness on oocyte quality and embryo development
in the African clawed frog (Xenopus laevis). Comp Med 54:170-175.

Gonder JC, Laber K. 2007. A renewed look at laboratory rodent housing and management.
ILAR J 48:29-36.

Gonzalez RR, Kiuger MJ, Hardy JD. 1971. Partitional calorimetry of the New Zealand white
rabbit at temperatures of 5-35°C. J Appl Physiol 31:728.

Gordon AH, Hart PD, Young MR. 1980. Ammonia inhibits phagosome-lysosome fusion in
macrophages. Nature 286:79-80.

Gordon CJ. 1990. Thermal biology of the laboratory rat. Physiol Behav 47:963-991.

Gordon CJ. 1993. Temperature Regulation in Laboratory Animals. New York: Cambridge
University Press.

Gordon CJ. 2004. Effect of cage bedding on temperature regulation and metabolism of group-
housed female mice. Comp Med 54:63-68.

Gordon CJ. 2005. Temperature and Toxicology: An integrative, comparative and environmental
approach. Boca Raton, FL: CRC Press.

Gordon CJ, Becker P, Ali JS. 1998. Behavioral thermoregulatory responses of single- and group-
housed mice. Physiol Behav 65:255-262.

Green EL. 1981. Genetics and Probability in Animal Breeding Experiments. New York: Oxford
University Press.

Green SL. 2002. Factors affecting oogenesis in the South African clawed frog (Xenopus laevis).
Comp Med 52:307-312.

Green SL. 2009. The Laboratory Xenopus sp. (Laboratory Animal Pocket Reference). Boca
Raton, FL: CRC Press.

Greenman DL, Bryant P, Kodell RL, Sheldon W. 1982. Influence of cage shelf level on retinal
atrophy in mice. Lab Anim Sci 32:353-356.

Gresens J. 2004. An introduction to the Mexican axolotl (Ambystoma mexicanum). Lab Anim
33:41-47.

Groen A. 1977. lIdentification and genetic monitoring of mouse inbred strains using biomedical
polymorphisms. Lab Anim (London) 11:209-214.

Gunasekara AS, Rubin AL, Goh KS, Spurlock FC, Tjeerdema RS. 2008. Environmental fate and
toxicology of carbaryl. Rev Environ Contam Toxicol 196:95-121.

Gutleb AC, Bronkhorst M, van den Berg JHJ, Musrk AJ. 2001. Latex laboratory gloves: An
unexpected pitfall in amphibian toxicity assays with tadpoles. Environ Toxicol Pharmacol
10:119-121.

Haemisch A, Voss T, Gartner K. 1994 Effects of environmental enrichment on aggressive
behaviour, dominance hierarchies and endocrine states in male DBA/2J mice. Physiol
Behav 56:1041-1048.

Hahn NE, Lau D, Eckert K, Markowitz H. 2000. Environmental enrichment-related injury in a
macaque (Macaca fascicularis): Intestinal linear foreign body. Comp Med 50:556-558.

Hall FS. 1998. Social deprivation of neonatal, adolescent, and adult rats has distinct neurochemical
and behavioural consequences. Crit Rev Neurobiol 12:129-162.

Hall JE, White WJ, Lang CM. 1980. Acidification of drinking water: Its effects on selected
biologic phenomena in male mice. Lab Anim Sci 30:643-651.

of Sciences. All rights reserved.



94 TouusamTINTUALAEN 7 TaRITNAaEY

Hankenson FC, Garzel LM, Fischer DD, Nolan B, Hankenson KD. 2008. Evaluation of tail biopsy
collection in laboratory mice (Mus musculus): Vertebral ossification, DNA quantity, and acute
behavioral responses. JAALAS 47(6):10-18.

Hanifin JP, Brainard GC. 2007. Photoreception for circadian, neuroendocrine, and neurobehavioral
regulation. J Physiol Anthropol 26:87-94.

Hartl DL. 2000. A Primer of Population Genetics, 3rd ed. Sunderland, MA: Sinauer Associates.

Hasenau JJ, Baggs RB, Kraus AL. 1993. Microenvironments in microisolation cages using
BALB/c and CD-1 Mice. Contemp Top Lab Anim Sci 32:11-16.

Hedrich HJ. 1990. Genetic Monitoring of Inbred Strains of Rats. New York: Gustav Fischer Verlag.

Heffner HE, Heffner RS. 2007. Hearing ranges of laboratory animals. JAALAS 46:20-22.

Held SDE, Turner RJ, Wootton RJ. 1995. Choices of laboratory rabbits for individual or grouphousing.
Appl Anim Behav Sci 46:81-91

Hermann LM, White WJ, Lang CM. 1982. Prolonged exposure to acid, chlorine, or tetracycline
in drinking water: Effects on delayed-type hypersensitivity, hemagglutination titers, and
reticuloendothelial clearance rates in mice. Lab Anim Sci 32:603-608.

Hess SE, Rohr S, Dufour BD, Gaskill BN, Pajor EA, Garner JP. 2008. Home improvement:
C57BL/6J mice given more naturalistic nesting materials build better nests. JAALAS
47:25-31.

Hilken G, Dimigen J, Iglauer F. 1995. Growth of Xenopus laevis under different laboratory
rearing conditions. Lab Anim 29:152-162.

Hill D. 1999. Safe handling and disposal of laboratory animal waste. Occup Med 14:449-468.

Hoffman HA, Smith KT, Crowell JS, Nomura T, Tomita T. 1980. Genetic quality control of
laboratory animals with emphasis on genetic monitoring. In: Spiegel A, Erichsen S, Solleveld
HA, eds. Animal Quality and Models in Biomedical Research. Stuttgart: Gustav Fischer Verlag.
p 307-317.

Homberger FR, Pataki Z, Thomann PE. 1993. Control of Pseudomonas aeruginosa infection in
mice by chlorine treatment of drinking water. Lab Anim Sci 43:635-637.

Hotchkiss CE, Paule MG. 2003. Effect of pair-housing on operant behavior task performance
by rhesus monkeys. Contemp Top Lab Anim Sci 42:38-41.

Hubrecht RC. 1993. A comparison of social and environmental enrichment methods for laboratory
housed dogs. Appl Anim Behav Sci 37:345-361.

Hughes HC, Reynolds S. 1995. The use of computational fluid dynamics for modeling air flow
design in a kennel facility. Contemp Top Lab Anim Sci 34:49-53

Ikemoto S, Panksepp J. 1992. The effect of early social isolation on the motivation for social

play in juvenile rats. Dev Psychobiol 25:261-274.

vy AS, Brunson KL, Sandman C, Baram TZ. 2008. Dysfunctional nurturing behavior in rat dams
with limited access to nesting material: A clinically relevant model for early-life stress.
Neuroscience 154:1132-1142.

Jacobs BB, Dieter DK. 1978. Spontaneous hepatomas in mice inbred from Ha:ICR Swiss stock:
Effects of sex, cedar shavings in bedding, and immunization with fetal liver or hepatoma
cells. J Natl Cancer Inst 61:1531-1534.

Jones DM. 1977. The occurrence of dieldrin in sawdust used as bedding material. Lab Anim
11:137.

Karolewicz B, Paul IA. 2001. Group housing of mice increases immobility and antidepressant
sensitivity in the forced swim and tail suspension tests. Eur J Pharmacol 415:97-201.

Kaufman BM, Pouliot AL, Tiefenbacher S, Novak MA. 2004. Short- and long-term effects of
a substantial change in cage size on individually housed, adult male rhesus monkeys
(Macaca mulatta). Appl Anim Behav Sci 88:319-330.

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 95

Kaye GI, Weber PB, Evans A, Venezia RA. 1998. Efficacy of alkaline hydrolysis as an alternative
method for treatment and disposal of infectious animal waste. Contemp Top Lab Anim Sci
37:43-46.

Keenan KP, Smith PF, Soper KA. 1994. Effect of dietary (caloric) restriction on aging, survival,
pathobiology and toxicology. In: Notter W, Dungworth DL, Capen CC, eds. Pathobiology
of the Aging Rat, vol 2. Washington: International Life Sciences Institute. p 609-628.

Keenan KP, Laroque P, Ballam GC, Soper KA, Dixit R, Mattson BA, Adams SP, Coleman JB.
1996. The effects of diet, ad libitum overfeeding, and moderate dietary restriction on
the rodent bioassay: The uncontrolled variable in safety assessment. Toxicol Pathol 24:757-768.

Keller LSF, White WJ, Snyder MT, Lang CM. 1989. An evaluation of intracage ventilation in
three animal caging systems. Lab Anim Sci 39:237-242.

Kempthorne O. 1957. An Introduction to Genetic Statistics. New York: John Wiley and Sons.

King JE, Bennett GW. 1989. Comparative activity of fenoxycarb and hydroprene in sterilizing
the German cockroach (Dictyoptera: Blattellidae). J Econ Entomol 82:833-838.

Knapka JJ. 1983. Nutrition. In: Foster HL, Small JD, Fox JG, eds. The Mouse in Biomedical
Research, vol Illl: Normative Biology, Immunology and Husbandry. New York: Academic
Press. p 52-67.

Koerber AS, Kalishman J. 2009. Preparing for a semi-annual IACUC inspection of a satellite
zebrafish (Danio rerio) facility. JAALAS 48:65-75.

Kraft LM. 1980. The manufacture, shipping and receiving, and quality control of rodent bedding
materials. Lab Anim Sci 30:366-376.

Krause J, McDonnell G, Riedesel H. 2001. Biodecontamination of animal rooms and heatsensitive
equipment with vaporized hydrogen peroxide. Contemp Top Lab Anim Sci 40: 8-21.

Krohn TC, Hansen AK, Dragsted N. 2003. The impact of cage ventilation on rats housed in
IVC systems. Lab Anim 37:85-93.

Laber K, Veatch L, Lopez M, Lathers D. 2008. The impact of housing density on weight gain,
immune function, behavior, and plasma corticosterone levels in BALB/c and C57BI/6
mice. JAALAS 47:6-23.

Lacy RC. 1989. Analysis of founder representation in pedigrees: Founder equivalents and
founder genome equivalents. Zoo Biol 8:111-123.

Lanum J. 1979. The damaging effects of light on the retina: Empirical findings, theoretical and
practical implications. Surv Ophthalmol 22:221-249.

Laule GE, Bloomsmith MA, Schapiro SJ. 2003 The use of positive reinforcement training techniques
to enhance the care, management, and welfare of primates in the laboratory. JAppl Anim
Welf Sci 6:163-173.

Lawler DF, Larson BT, Ballam JM, Smith GK, Biery DN, Evan RH, Greeley EH, Segre M, Stowe HD,
Kealy RD. 2008. Diet restriction and ageing in the dog: Major observations over two
decades. Br J Nutr 99:793-805.

Lawlor MM. 2002. Comfortable quarters for rats in research institutions. In: Reinhardt V, Reinhardt
A, eds. Comfortable Quarters for Laboratory Animals, 9th ed. Washington: Animal Welfare
Institute. p 26-32.

Lawrence C. 2007. The husbandry of zebrafish (Danio rerio): A review. Aquaculture 269:1-20.

Leveille GA, Hanson RW. 1966. Adaptive changes in enzyme activity and metabolic pathways
in adipose tissue from meal-fed rats. J Lipid Res 7:46.

Linder CC. 2003. Mouse nomenclature and maintenance in genetically engineered mice. Comp
Med 53:119-125.

Lipman NS. 1993. Strategies for architectural integration of ventilated caging systems. Contemp
Top Lab Anim Sci 32:7-10.

of Sciences. All rights reserved.



96 TouusamTINTUALAEN 7 TaRITNAaEY

Liu L, Nutter LMJ, Law N, McKerlie C. 2009. Sperm freezing and in vitro fertilization on three
substrains of C57BL/6 mice. JAALAS 48:39-43.

Lupo C, Fontani G, Girolami L, Lodi L, Muscettola M. 2000. Immune and endocrine aspects
of physical and social environmental variations in groups of male rabbits in seminatural
conditions. Ethol Ecol Evol 12:281-289.

Lutz CK, Novak MA. 2005. Environmental enrichment for nonhuman primates: Theory and
application. ILAR J 46:178-191.

MacCluer JW, VandeBerg JL, Read B, Ryder OA. 1986. Pedigree analysis by computer simulation.
Zoo Biol 5:147-160.

MaclLean EL, Prior RS, Platt ML, Brannon EM. 2009. Primate location preference in a doubletier
cage: The effects of illumination and cage height. J Anim Welf Sci 12:73-81.

Macri S, Pasquali P, Bonsignore LT, Pieretti S, Cirulli F, Chiarotti F, Laviola G. 2007. Moderate
neonatal stress decreases within-group variation in behavioral, immune and HPA responses
in adult mice. PLoS One 2(10):e1015.

Maniero GD, Carey C. 1997. Changes in selected aspects of immune function in leopard frog,
Rana pipiens, associated with exposure to cold. J Comp Physiol B 167:256-268.

Manninen AS, Antilla S, Savolainen H. 1998. Rat metabolic adaptation to ammonia inhalation.
Proc Soc Biol Med 187:278-281.

Manser CE, Morris TH, Broom DM. 1995. An investigation into the effects of solid or grid cage
flooring on the welfare of laboratory rats. Lab Anim 29:353-363.

Manser CE, Elliott H, Morris TH, Broom DM. 1996. The use of a novel operant test to determine
the strength of preference for flooring in laboratory rats. Lab Anim 30:1-6.

Manser CE, Broom DM, Overend P, Morris TM. 1997. Operant studies to determine the strength
of preference in laboratory rats for nest boxes and nest materials. Lab Anim 32:36-41.

Manser CE, Broom DM, Overend P, Morris TM. 1998. Investigations into the preferences of
laboratory rats for nest boxes and nesting materials. Lab Anim 32:23-35.

Martin B, Ji S, Maudsley S, Mattson MP. 2010. “Control” laboratory rodents are metabolically
morbid: Why it matters. Proc Nat Acad Sci USA 107:6127-6133.

Mason G, Littin KE. 2003. The humaneness of rodent pest control. Anim Welf 12:1-37.

Matthews M, Trevarrow B, Matthews J. 2002. A virtual tour of the guide for zebrafish users.
Lab Anim 31:34-40.

McCune S. 1997. Enriching the environment of the laboratory cat: A review. In: Proceedings of
the Second International Conference on Environmental Enrichment, August 21-25, 1995,
Copenhagen Zoo, Denmark. p 103-117.

McGlone JJ, Anderson DL, Norman RL. 2001. Floor space needs for laboratory mice: BALB/
cdJ males or females in solid-bottom cages with bedding. Contemp Top Lab Anim Sci
40:21-25.

Meerburg BG, Brom FWA, Kijlstra A. 2008. The ethics of rodent control. Pest Manag Sci
64:1205-1211.

Meier TR, Maute CJ, Cadillac JM, Lee JY, Righter DJ, Hugunin KMS, Deininger RA, Dysko RC. 2008.
Quantification, distribution, and possible source of bacterial biofim in mouse automated watering
systems. JAVMA 42:63-70.

Memarzadeh F, Harrison PC, Riskowski GL, Henze T. 2004. Comparisons of environment and
mice in static and mechanically ventilated isolator cages with different air velocities and
ventilation designs. Contemp Top Lab Anim Sci 43:14-20.

MGI [Mouse Genome Informatics]. 2009. Guidelines for Nomenclature of Genes, Genetic Markers,
Alleles, and Mutations in Mouse and Rat. International Committee on Standardized Genetic
Nomenclature for Mice and Rat Genome and Nomenclature Committee. Available at
www.informatics.jax.org/mgihome/nomen/gene.shtml; accessed May 10, 2010.

Moore BJ. 1987. The California diet: An inappropriate tool for studies of thermogenesis. J
Nutrit 117:227-231.

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 97

Murphy RGL, Scanga JA, Powers BE, Pilon JL, VerCauteren KC, Nash PB, Smith GC, Belk KE.
2009. Alkaline hydrolysis of mouse-adapted scrapie for inactivation and disposal of prionpositive
aterial. J Anim Sci 87:1787-1793.

Nadelkov M. 1996. EPA impact on pathological incineration: What will it take to comply?
Lab Anim 25:35-38.

NAFA [National Air Filtration Association]. 1996. NAFA Guide to Air Filtration, 2nd ed. Virginia
Beach.

NASA [National Aeronautics and Space Administration]. 1988. Summary of conclusions reached
in workshop and recommendations for lighting animal housing modules used in microgravity
related projects. In: Holley DC, Winget CM, Leon HA, eds. Lighting Requirements in
Microgravity: Rodents and Nonhuman Primates. NASA Technical Memorandum 101077.
Moffett Field, CA: Ames Research Center. p 5-8.

Nayfield KC, Besch EL. 1981. Comparative responses of rabbits and rats to elevated noise. Lab
Anim Sci 31:386-390.

Nevalainen T, Vartiainen T. 1996. Volatile organic compounds in commonly used beddings before
and after autoclaving. Scand J Lab Anim Sci 23:101-104.

Newberne PM. 1975. Influence on pharmacological experiments of chemicals and other factors
in diets of laboratory animals. Fed Proc 34:209-218.

Newberry RC. 1995. Environmental enrichment: Increasing the biological relevance of captive
environments. Appl Anim Beh Sci 44:229-243.

Newbold JA, Chapin LT, Zinn SA, Tucker HA. 1991. Effects of photoperiod on mammary
development and concentration of hormones in serum of pregnant dairy heifers. J Dairy
Sci 74:100-108.

Nickum JG, Bart HL Jr, Bowser PR. 2004. Guidelines for the Use of Fishes in Research. Bethesda,
MD: American Fisheries Society.

Njaa LR, Utne F, Braekkan OR. 1957. Effect of relative humidity on rat breeding and ringtail.
Nature 180:290-291.

Novak MA, Meyer JS, Lutz C, Tiefenbacher S. 2006. Deprived environments: Developmental
insights from primatology. In: Mason G, Rushen J, eds. Stereotypic Animal Behaviour:
Fundamentals and Applications to Welfare. Wallingford, UK: CABI. p 153-189.

Novak MF, Kenney C, Suomi SJ, Ruppenthal GC. 2007. Use of animal-operated folding perches
by rhesus macaques (Macaca mulatta). JAALAS 46:35-43.

NRC [National Research Council]. 1974. Amphibians: Guidelines for the Breeding, Care and
Management of Laboratory Animals. Washington: National Academy of Sciences.

NRC. 1977. Nutrient Requirements of Rabbits, 2nd rev ed. Washington: National Academy Press.

NRC. 1979a. Laboratory Animal Records. Washington: National Academy Press.

NRC. 1979b. Laboratory animal management: Genetics. ILAR News 23(1):A1-A16.

NRC. 1982. Nutrient Requirements of Mink and Foxes, 2nd rev ed. Washington: National Academy
Press.

NRC. 1989. Biosafety in the Laboratory: Prudent Practices for the Handling and Disposal of
Infectious Materials. Washington: National Academy Press.

NRC. 1993. Nutrient Requirements of Fish. Washington: National Academy Press.

NRC. 1994. Nutrient Requirements of Poultry, 9th rev ed. Washington: National Academy Press.

NRC. 1995a. Nutrient Requirements of Laboratory Animals, 4th rev ed. Washington: National
Academy Press.

NRC. 1995b. Prudent Practices in the Laboratory: Handling and Disposal of Chemicals. Washington:
National Academy Press.

NRC. 1996. Laboratory Animal Management: Rodents. Washington: National Academy Press.

of Sciences. All rights reserved.



98 TouusamTINTUALAEN 7 TaRITNAaEY

NRC. 1998a. Psychological Well-being of Nonhuman Primates. Washington: National Academy Press.

NRC. 1998b. Nutrient Requirements of Swine, 10th rev ed. Washington: National Academy Press.

NRC. 2000. Nutrient Requirements of Beef Cattle, 7th rev ed: Update 2000. Washington:
National Academy Press.

NRC. 2001. Nutrient Requirements of Dairy Cattle, 7th rev ed. Washington: National Academy
Press.

NRC. 2003a. Nutrient Requirements of Nonhuman Primates, 2nd rev ed. Washington: National
Academies Press.

NRC. 2003b. Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral
Research. Washington: National Academies Press.

NRC. 2006a. Preparation of Animals for Use in the Laboratory. ILAR J 43:281-375.

NRC. 2006b. Nutrient Requirements of Dogs and Cats. Washington: National Academies Press.

NRC. 2006c. Nutrient Requirements of Horses, 6th rev ed. Washington: National Academies Press.

NRC. 2007. Nutrient Requirements of Small Ruminants: Sheep, Goats, Cervids, and New World
Camelids. Washington: National Academies Press.

Olivier B, Molewijk E, van Oorschot R, van der Poel G, Zethof T, van der Heyden J, Mos J.
1994. New animal models of anxiety. Eur Neuropsychopharmacol 4:93-102.

Olson LG, Palotay JL. 1983. Epistaxis and bullae in cynomolgus macaques (Macaca fascicularis).
Lab Anim Sci 33:377-379.

Olsson IA, Dahlborn, K. 2002. Improving housing conditions for laboratory mice: A review of
“environmental enrichment.” Lab Anim 36:243-270.

OSHA [Occupational Safety and Health Administration]. 1998. Occupational Safety and Health
Standards. Subpart G, Occupational Health and Environmental Controls, Occupational
Noise Exposure (29 CFR 1910.95). Washington: Department of Labor.

O’Steen WK. 1980. Hormonal influences in retinal photodamage. In: Williams TP, Baker BN, eds.
The Effects of Constant Light on Visual Processes. New York: Plenum Press. p29-49.

Overall KL, Dyer D. 2005. Enrichment strategies for laboratory animals from the viewpoint
of clinical behavioural veterinary medicine: Emphasis on cats and dogs. ILAR J 46:202-215.

Overstreet RM, Barnes SS, Manning CS, Hawkins W. 2000. Facilities and husbandry (small
fish model). In: Ostrander GK, ed. The Laboratory Fish. San Francisco: Academic Press.
p 41-63.

Parker A, Wilfred A, Hidell T. 2003. Environmental monitoring: The key to effective sanitation.
Lab Anim 32:26-29.

Peace TA, Singer AW, Niemuth NA, Shaw ME. 2001. Effects of caging type and animal source
on the development of foot lesions in Sprague-Dawley rats (Rattus norvegicus). Contemp
Top Lab Anim Sci 40:17-21.

Pekrul D. 1991. Noise control. In: Ruys T, ed. Handbook of Facilities Planning, vol 2: Laboratory
Animal Facilities. New York: Van Nostrand Reinhold. p 166-173.

Pennycuik PR. 1967. A comparison of the effects of a range of high environmental temperatures
and of two different periods of acclimatization on the reproductive performances of male
and female mice. Aust J Exp Biol Med Sci 45:527-532.

Perez C, Canal JR, Dominguez E, Campillo JE, Guillen M, Torres MD. 1997. Individual housing
influences certain biochemical parameters in the rat. Lab Anim 31:357-361.

of Sciences. All rights reserved.



AMNWIARDN T8¢ AL NMFIANIIART 99

Perkins SE, Lipman NS. 1995. Characterization and qualification of microenvironmental contaminants
in isolator cages with a variety of contact bedding. Contemp Top Lab Anim Sci 34:93-98.

Peterson EA. 1980. Noise and laboratory animals. Lab Anim Sci 30:422-439.

Peterson EA, Augenstein JS, Tanis DC, Augenstein DG. 1981. Noise raises blood pressure
without impairing auditory sensitivity. Science 211:1450-1452.

Pfaff J, Stecker M. 1976. Loudness levels and frequency content of noise in the animal house.
Lab Anim 10:111-117.

Poiley SM. 1960. A systematic method of breeder rotation for non-inbred laboratory animal
colonies. Proc Anim Care Panel 10:159-166.

Poole T. 1998. Meeting a mammal’s psychological needs. In: Shepherdson DJ, Mellen JD,
Hutchins M, eds. Second Nature: Environmental Enrichment for Captive Animals. Washington:
Smithsonian Institute Press. p 83-94.

Pough FH. 1991. Recommendations for the care of amphibians and reptiles in academic institutions.
ILAR J 33:1-16.

Pough FH. 2007. Amphibian biology and husbandry. ILAR J 48:203-213.

Raje S. 1997. Group housing for male New Zealand white rabbits. Lab Anim 26:36-38.

Ras T, van de Ven M, Patterson-Kane EG, Nelson K. 2002. Rats’ preferences for corn versus
wood-based bedding and nesting materials. Lab Anim 36:420-425.

Rasmussen S, Glickman G, Norinsky R, Quimby F, Tolwani RJ. 2009. Construction noise decreases
reproductive efficiency in mice. JAALAS 48:263-270.

Reeb CK, Jones R, Bearg D, Bedigan H, Myers D, Paigen B. 1998. Microenvironment in ventilated
cages with differing ventilation rates, mice populations and frequency of bedding changes.
JAALAS 37:70-74.

Reeb-Whitaker CK, Paigen B, Beamer WG, Bronson RT, Churchill GA, Schweitzer 1B, Myers DD.
2001. The impact of reduced frequency of cage changes on the health of mice housed in
ventilated cages. Lab Anim 35:58-73.

Reinhardt V. 1997. Training nonhuman primates to cooperate during handling procedures: A
review. Anim Tech 48:55-73.

Reme CE, Wirz-dustice A, Terman M. 1991. The visual input stage of the mammalian circadian
pacemaking system. I: Is there a clock in the mammalian eye? J Biol Rhythms 6:5-29.

Rennie AE, Buchanan-Smith HM. 2006. Refinement of the use of non-human primates in scientific
research. Part |: The influence of humans. Anim Welf 15:203-213.

Richmond JY, Hill RH, Weyant RS, Nesby-O‘Dell SL, Vinson PE. 2003. What’s hot in animal
biosafety? ILAR J 44:20-27.

Roberts-Thomson A, Barnes A, Filder DS, Lester RJG, Adlard RD. 2006. Aerosol dispersal of
the fish pathogen Amyloodinium ocellatum. Aquaculture 257:118-123.

Rock FM, Landi MS, Hughes HC, Gagnon RC. 1997. Effects of caging type and group size on
selected physiologic variables in rats. Contemp Top Lab Anim Sci 36:69-72.

Rollin BE. 1990. Ethics and research animals: Theory and practice. In: Rollin B, Kesel M, eds.
The Experimental Animal in Biomedical Research, vol I: A Survey of Scientific and Ethical
Issues for Investigators. Boca Raton, FL: CRC Press. p 19-36.

Rommers J, Meijerhof R. 1996. The effect of different floor types on foot pad injuries of rabbit does.
In: Proceedings of the 6th World Rabbit Science Congress 1996, Toulouse. p 431-436.

Russell RJ, Festing MFW, Deeny AA, Peters AG. 1993. DNA fingerprinting for genetic monitoring
of inbred laboratory rats and mice. Lab Anim Sci 43:460-465.

Sales GD. 1991. The effect of 22 kHz calls and artificial 38 kHz signals on activity in rats.
Behav Proc 24:83-93.

Sales GD, Milligan SR, Khirnykh K. 1999. Sources of sound in the laboratory animal environment:
A survey of the sounds produced by procedures and equipment. Anim Welf 8:97-115.

of Sciences. All rights reserved.



100 TouusamTINTUALAEN 7 TaRITNAaEY

Saltarelli DG, Coppola CP. 1979. Influence of visible light on organ weights of mice. Lab Anim
Sci 29:319-322.

Sanford AN, Clark SE, Talham G, Sidelsky MG, Coffin SE. 2002. Influence of bedding type on
mucosal immune responses. Comp Med 52:429-432.

Schaefer DC, Asner IN, Seifert B, Burki K, Cinelli P. 2010. Analysis of physiological and behavioural
parameters in mice after toe clipping as newborns. Lab Anim 44:7-13.

Schlingmann F, De Rijk SHLM, Pereboom WJ, Remie R. 1993a. Avoidance as a behavioural
parameter in the determination of distress amongst albino and pigmented rats at various
light intensities. Anim Tech 44:87-107.

Schlingmann F, Pereboom W, Remie R. 1993b.The sensitivity of albino and pigmented rats to
light. Anim Tech 44:71-85.

Schoeb TR, Davidson MK, Lindsey JR. 1982. Intracage ammonia promotes growth of mycoplasma
pulmonis in the respiratory tract of rats. Infect Immun 38:212-217.

Schondelmeyer CW, Dillehay DL, Webb SK, Huerkamp MJ, Mook DM, Pullium JK. 2006. In-

vestigation of appropriate sanitization frequency for rodent caging accessories: Evidence
supporting less-frequent cleaning. JAALAS 45:40-43.

Schultz TW, Dawson DA. 2003. Housing and husbandry of Xenopus for oocyte production.
Lab Anim 32:34-39.

Semple-Rowland SL, Dawson WW. 1987. Retinal cyclic light damage threshold for albino rats.
Lab Anim Sci 37:289-298.

Sherwin CM. 2002. Comfortable quarters for mice in research institutions. In: Reinhardt V,
Reinhardt A, eds. Comfortable Quarters for Laboratory Animals, 9th ed. Washington:
Animal Welfare Institute. p 6-17.

Smith AL, Mabus SL, Stockwell JD, Muir C. 2004. Effects of housing density and cage floor
space on C57BL/6J mice. Comp Med 54:656-663.

Smith AL, Mabus SL, Muir C, Woo Y. 2005. Effect of housing density and cage floor space on
three strains of young adult inbred mice. Comp Med 55:368-376.

Smith E, Stockwell JD, Schweitzer I, Langley SH, Smith AL. 2004. Evaluation of cage micro-
environment of mice housed on various types of bedding materials. Contemp Top Lab
Anim Sci 43:12-17.

Smith JL, Boyer GL, Zimba PV. 2008. A review of cyanobacterial odorous and bioactive metabolites:
Impacts and management alternatives in aquaculture. Aquaculture 280:5-20.

Smith ME, Kane AD, Popper AN. 2007. Noise-induced stress responsive and hearing loss in
goldfish (Carassius auratus). J Exp Biol 207:427-435.

Speedie N, Gerlai R. 2008. Alarm substance induced behavioral responses in zebrafish (Danio
rerio). Behav Brain Res 188:168-177.

Spence R, Gerlach G, Lawrence C, Smith C. 2008. The behavior and ecology of the zebrafish,
Danio rerio. Biol Rev 83:13-34.

St. Claire MB, Kennett MJ, Thomas ML, Daly JW. 2005. The husbandry and care of dendrobatid
frogs. Contemp Top Lab Anim Sci 44:8-14.

Stauffacher M. 1992. Group housing and enrichment cages for breeding, fattening and laboratory
rabbits. Anim Welf 1:105-125.

Stoskopf MK. 1983. The physiological effects of psychological stress. Zoo Biol 2:179-190.

Subramanian S, MacKinnon SL, Ross NW. 2007. A comparative study on innate immune
parameters in the epidermal mucus of various fish species. Comp Biochem Physiol B
Biochem Mol Biol 148:256-263.

Suckow MA, Doerning BJ. 2007. Assessment of veterinary care. In: Silverman J, Suckow MA,
Murthy S, eds. The IACUC Handbook, 2nd ed.. Boca Raton, FL: CRC Press.

Terman M, Reme CE, Wirz-Justice A. 1991. The visual input stage of the mammalian circadian
pacemaking sytem II: The effect of light and drugs on retinal function. J Biol Rhythms 6:31-48.

of Sciences. All rights reserved.



AMNWIAADN T8¢ AL NMFIANITART 101

Thigpen JE, Lebetkin EH, Dawes ML, Clark JL, Langley CL, Amy HL, Crawford D. 1989. A
standard procedure for measuring rodent bedding particle size and dust content. Lab
Anim Sci 39:60-62.

Thigpen JE, Setchell KDR, Ahlmark KB, Locklear J, Spahr T, Caviness GF, Goelz MF, Haseman
JK, Newbold RR, Forsythe DB. 1999. Phytoestrogen content of purified, open- and closed-
formula laboratory animal diets. Lab Anim Sci 49:530-539.

Thigpen JE, Setchell KDR, Saunders HE, Haseman JK, Grant MG, Forsythe DB. 2004. Selecting
the appropriate rodent diet for endocrine disruptor research and testing studies. ILAR J
45:401-416.

Tompkins JA, Tsai C. 1976. Survival time and lethal exposure time for the blacknose dace
exposed to free chlorine and chloramines. Trans Am Fish Soc 105:313-321.

Torreilles SL, Green SL. 2007. Refuge cover decreases the incidence of bite wounds in laboratory
South African clawed frogs (Xenopus laevis). JAALAS 46:33-36.

Torronen R, Pelkonen K, Karenlampi S. 1989. Enzyme-inducing and cytotoxic effects of woodbased
materials used as bedding for laboratory animals: Comparison by a cell culture study.
Life Sci 45:559-565.

Totten M. 1958. Ringtail in newborn Norway rats: A study of the effect of environmental temperature
and humidity on incidence. J Hygiene 56:190-196.

Tsai PP, Stelzer HD, Hedrich HJ, Hackbarth H. 2003. Are the effects of different enrichment
designs on the physiology and behaviour of DBA/2 mice consistent? Lab Anim 37:314-327.

Tsutsui S, Tasumi S, Suetake H, Kikuchi K, Suzuki Y. 2005. Demonstration of the mucosal lectins
in the epithelial cells of internal and external body surface tissues in pufferfish (Fugurubripes).
Dev Comp Immun 29:243-253.

Tucker HA, Petitclerc D, Zinn SA. 1984. The influence of photoperiod on body weight gain,
body composition, nutrient intake and hormone secretion. J Anim Sci 59:1610-1620.

Turner JG, Bauer CA, Rybak LP. 2007. Noise in animal facilities: Why it matters. JAALAS
46:10-13.

Turner RJ, Held SD, Hirst JE, Billinghurst G, Wootton RJ. 1997. An immunological assessment
of group-housed rabbits. Lab Anim 31:362-372.

Twaddle NC, Churchwell MI, McDaniel LP, Doerge DR. 2004. Autoclave sterilization produces
acrylamide in rodent diets: Implications for toxicity testing. J Agric Food Chem 52:4344-4349.
USDA [US Department of Agriculture]. 1985. 9 CFR 1A. (Title 9, Chapter 1, Subchapter A):
Animal Welfare. Available at http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?sid=8314313bd
7adf2c9f1964e2d82a88d92andc=ecfrandtpl=/ecfrbrowse/Title09/9cfrv1_02.tpl; accessed

January 14, 2010.

van de Nieuwegiessen PG, Boerlage AS, Verreth JAJ, Schrama AW. 2008. Assessing the effects
of a chronic stressor, stocking density, on welfare indicators of juvenile African catfish,
Clarias gariepinus Burchell. Appl Anim Behav Sci 115:233-243.

van den Bos R, de Cock Buning T. 1994. Social behaviour of domestic cats (Felis lybica catus L.):
A study of dominance in a group of female laboratory cats. Ethology 98:14-37.

Van Loo PL, Mol JA, Koolhaas JM, Van Zutphen BM, Baumans V. 2001. Modulation of aggression
in male mice: Influence of group size and cage size. Physiol Behav 72:675-683.

Van Loo PL, Van de Weerd HA, Van Zutphen LF, Baumans V. 2004. Preference for social contact
versus environmental enrichment in male laboratory mice. Lab Anim 38:178-188.

van Praag H, Kempermann G, Gage FH. 2000. Neural consequences of environmental enrichment.
Nat Rev Neurosci 1:191-198.

Verma RK. 2002. Advances on cockroach control. Asian J Microbiol, Biotech Environ Sci
4:245-249.

of Sciences. All rights reserved.



102 TouusamTINTUALAEN 7 TaRITNAaEY

Vesell ES. 1967. Induction of drug-metabolizing enzymes in liver microsomes of mice and rats
by softwood bedding. Science 157:1057-1058.

Vesell ES, Lang CM, White WJ, Passananti GT, Tripp SL. 19783. Hepatic drug metabolism in
rats: Impairment in a dirty environment. Science 179:896-897.

Vesell ES, Lang CM, White WJ, Passananti GT, Hill RN, Clemen TL, Liu DL, Johnson WD. 1976.
Environmental and genetic factors affecting response of laboratory animals to drugs. Fed
Proc 35:1125-1132.

Vlahakis G. 1977. Possible carcinogenic effects of cedar shavings in bedding of C3H-AvyfB
mice. J Natl Cancer Inst 58:149-150.

Vogelweid CM. 1998. Developing emergency management plans for university laboratory animal
programs and facilities. Contemp Top Lab Anim Sci 37:52-56.

Waiblinger E. 2002. Comfortable quarters for gerbils in research institutions. In: Reinhardt V,

Reinhardt A, eds. Comfortable Quarters for Laboratory Animals, 9th ed. Washington: Animal
Welfare Institute. p 18-25.

Wardrip CL, Artwohl JE, Bennett BT. 1994. A review of the role of temperature versus time in
an effective cage sanitation program. Contemp Top Lab Anim Sci 33:66-68.

Wardrip CL, Artwohl JE, Oswald J, Bennett BT. 2000. Verification of bacterial killing effects
of cage wash time and temperature combinations using standard penicylinder methods.
Contemp Top Lab Anim Sci 39:9-12.

Wax TM. 1977. Effects of age, strain, and illumination intensity on activity and self-selection
of light-dark schedules in mice. J Comp Physiol Psychol 91:51-62.

Wedemeyer GA. 2000. Chlorination/dechlorination. In: Stickney RR, ed. Encyclopaedia of
Aguaculture. Chichester: John Wiley and Sons. p 172-174.

Weed JL, Watson LM. 1998. Pair housing adult owl monkeys (Aotus sp.) for environmental
enrichment. Am J Primatol 45:212.

Weichbrod RH, Hall JE, Simmonds RC, Cisar CF. 1986. Selecting bedding material. Lab Anim
15:25-29.

Weichbrod RH, Cisar CF, Miller JG, Simmonds RC, Alvares AP, Ueng TH. 1988. Effects of cage
beddings on microsomal oxidative enzymes in rat liver. Lab Anim Sci 38:296-298.

Weihe WH. 1971. Behavioural thermoregulation in mice with change of cooling power of the air.
Int J Biometeorol 15:356-361.

Weindruch R, Walford RL. 1988. The Retardation of Aging and Disease by Dietary Restriction.
Springfield, IL: Charles C Thomas.

White WJ, Hawk CT, Vasbinder MA. 2008. The use of laboratory animals in toxicology research.
In: Hays AW, ed. Principles and Methods in Toxicology, 5th ed. Boca Raton, FL: CRC Press. p 1055-

1101.

Williams LE, Steadman A, Kyser B. 2000. Increased cage size affects Aotus time budgets and
partner distances. Am J Primatol 51(Suppl 1):98.

Williams-Blangero S. 1991. Recent trends in genetic research on captive and wild nonhuman
primate populations. Yearb Phys Anthropol 34:69-96.

Williams-Blangero S. 1993. Research-oriented genetic management of nonhuman primate
colonies. Lab Anim Sci 43:535-540.

Willott JF. 2007. Factors affecting hearing in mice, rats, and other laboratory animals. JAALAS
46:23-27.

Wolfensohn S. 2004. Social housing of large primates: Methodology for refinement of husbandry
and management. Altern Lab Anim 32(Suppl 1A):149-151.

Wolfer DP, Litvin O, Morf S, Nitsch RM, Lipp HP, Wirbel H. 2004. Laboratory animal welfare:
Cage enrichment and mouse behaviour. Nature 432:821-822.

Wolff A, Rupert G. 1991. A practical assessment of a nonhuman primate exercise program. Lab
Anim 20:36-39.

of Sciences. All rights reserved.



AMNWIAADN T8¢ AL NMFIANITART 103

Wooster GA, Bowser PR. 2007. The aerobiological pathway of a fish pathogen: Survival and
disseminaton of Aeromonas salmonicida in aerosols and its implications in fish health
management. J World Aquacul Soc 27:7-14.

Wiarbel H. 2001. Ideal homes? Housing effects on rodent brain and behaviour. Trends Neurosci
24:207-211.

Yanong RPE. 2003. Fish health management considerations in recirculating aquaculture systems,
part 2: Pathogens. IFAS, University of Florida. Available at www.aces.edu/dept/fisheries/
aquaculture/documents/fishhealth2.pdf; accessed April 15, 2010.

Yildiz A, Hayirli A, Okumus Z, Kaynar O, Kisa F. 2007. Physiological profile of juvenile rats:
Effects of cage size and cage density. Lab Anim 36:28-38.

Young RJ. 2003. Environmental Enrichment for Captive Animals. UFAW Animal Welfare Series.
London: Blackwell Science.

of Sciences. All rights reserved.



of Sciences. All rights reserved.



of Sciences. All rights reserved.



ﬂﬁ?@LL@W’?\?ﬂ’)?ﬂuﬁ?QLLWWﬂ{ 105

ﬂﬁ?@LL@WNﬂ’]?ﬁWQLLWWﬂ(
(Veterinary Care)

s ¢ @ | o =1 ! a Yo ¢
1rguan1anisdnaunnidifudiulsznauaniuatnededldsunsanisguanaznisldans
AFMILNANSUAUUTNIBIFRUN N ABINaArLANA N ua NRLaYIN s guantAatin
WNARANNLEluNII3A8 NIADUUASNNTUNTTENRUG NNINALATOUAGNINNITATINADLLAS

duasuansiluagifuesdndnaannaissninensliuasyndaanainaendiniesdnd ansiiued

'
a

fiRansdnigninvualaanisAidaiaiatednnenanin meadsananuaswninssadaduulsniy
THAUBIART AU mﬁmmmﬁmfu@xmﬂ%ﬁmﬂﬁLaym@fﬁummﬁum@ﬁﬁm%vmﬁi@mwﬁﬁu%umm
Tsunsudnaunnddadiasdnliinnsliguaatraiauningauaziannsgrumamanasaassalnaiile
Akt uwFarindnintes

lsunsunisguantansdnaunvdatiaiasnatlszneusaanistsziivanuilueg nfuesdnd

WATNITAANITALNINTLANTNINYDIRIULNANT

o NMIAAMIULAZNTIUAIFR
U o =< o o a a o o a
o anssuileaiu (EaNe neinnu FallsAsresdniuazniaiinsedalae)
e lsanH@In1IneARHn NINNANINLAZHARN ] N deaiugINIW
o lsAfiNendeInunIIMAGD NMINNNANTNLAZHARY 7] NANHNHT
o NIVNARENITULAZNNTALATOUAUNGU TEUINUATNAINITYINARLNTTH
e ANANEULIALATNNINTNIU
e navlaauuarNMIIziuANELLIA

o NTOUENA

106

of Sciences. All rights reserved.



106 TouusamTUINITUALaEN 7 TaRINAaEY

o

lsunsunisguanianisdnounndifuntnfianiuinseuresdnaunndgiuingey

(Attending Veterinarian, AV) #aslasuqaing vialaiunsineusy viiedlszaunsnliuinenmans
LazengsAanTanivaaes viadawtu danantiunzaslunsguadndatiangnld  uuias
Tuldsunsunisguanienisdnaunndaunsodjimlaeyapadunenmiioaindnownnduiiavinu
] < 4 = o = @ ] = ' A o v
uwiAassanalniiensfeasinansuazaianaaliviladinmessidastinasiviunaiuazgnsied
gniszanulldsdnaunndrFuRaseunaaiuilymsng o iinaadeasiugunn woAnssuuazadannn
289877 WA UBUAIIINNITNENUTEYININITNTUERIABENNUNNZAN AV ALTINNTULELWIAS
v Ao < v v Yo & A D2 o o o &
unddsuazyaainsnavaagingadedunisguanaznislianiiieliwiiladonisdnouna nsdudng
nisfnEInasenysnesd nsvinbieyile nisvinlvidn nsseduaniaduian nisvinlviaauuas

NTUEHIRBEINUNIZAN TINNE AV ATIELUINIUATIINUALA LU TUNTHARENTTNUATNNTRUA

FAUAUNAU TEUINUAZUAINITVINAALNTT NN LT BINUARD

NN9AAUILAZNITUURIRA

MSAAWIART

v

dndnnsasiadlannetegniasmanguang wazaniugiudniaasvinliudlacinisaniiunig

v '
ar =

MINATLNLILBINUNTFAMNERIYNANTUNNTALRENYNNYUNNY NBUNTIAMIARITNIS

o

UNANALT
guduindanunuazanniuy et aneieaielineguardnnsdndasianaenis nsaamand

pasgniasleniunslafuniseudinisliuazauaudndlae IACUC 3nnau (UNNided Nsnumay

a

v o o A

lslnrag) dguauazuanldFUNNANUUAIGHEN 7 111 A0 UNAATIZRARIVE 8NANARIATan dRd
AYTYNINTFARANESREAN MTaLATasMINELlszafBlaAlns in3al3laRamiia (NRC 2009b) LATamsng

o o 1 A e s & | o o X Y o | & Y G v o
?Z‘qu[5]’]ﬂﬂﬂ@WQ@W@UQﬁQWNWQMQUULﬂHLﬂu@lﬂ'ﬂlL@EI\T LL@%QWLﬂumuuu@]ﬁ‘m’]zﬂqlﬂLﬂu@’]‘ﬂ@ﬂ@m AT

'
a A J

= < i o & = = o a o & Yo o o
3~Jﬂ')']Nm\ﬂﬂmﬂ@ﬂqugsﬂ@Q@mQﬂuﬂmﬂrJ?ﬂquq GHQ@f]uﬂ\‘]f]uﬂ@']LL@S@E‘]’Jﬂqumqu]"lLLﬂgﬂj‘Uﬂﬁ;\‘]TqElﬂf]f

o & A

Andmtangnanaavizelndguiugliviuadonntl (DO 2007)* Asstiuinentiuiinuasianansuuune sy

U a

)}

o oal o Y Yo = Yo ao o &
(AN ADIFRNINANTLL W?UN’]W\I@IWUHQWET@Q@WQUU
Yy ar

a aa = o oalo v | Yy o A ' o &
ATUTLLAUNANNH ﬂﬂﬂﬂ‘wLW@Qmﬂ’]Wﬂm@qumuﬂm ﬂ{]'VTN’]ﬂizuqqﬁﬂﬂ"mmquLW?sﬂﬂ’]ﬂWUﬁj

a

| \ vy ! = o o vy o o & a
AL (LT Edﬂ']ﬂ@qNLﬂ V]gﬂﬂﬂiﬂﬂﬂiﬁmi’)ﬂLﬂ?&fmi‘ﬂ@\‘]ﬂﬁiﬁ%)sL‘VPlI@Nu@Lﬂuﬂigﬂqsﬁﬂﬂﬁu’]ﬂ@ﬂquﬁ

NRUgNITHLAENENBaN NI NAR T adRdusazR wazlssdRneaatininaades (1w aniue

“grvivaniusninsesdndludssmalnaaiuisoaevoinlaainnsuaneiuuiaed dndtluas
WUGT NINLITEN UAZNTNITINTINSAS

of Sciences. All rights reserved.



mi@u@wwmm‘”mouwmf 107

NINUNTBLNANNNTOATLANNUFIUNNNTBIERIANUTAL AT wazilaniatinAaEeeAegunIn

s 1

FN9 ] gUARINTUATARIAY Tlue1ANT AMTARATINRIINITTIENE T UEAR UL NWguANa Ly

LarARNILALABAARBIILMANININTAAANWILERT iU Natfiuwtdenuiesanaiugyiedass

ARINULNE (Robinson et al. 2003)

MSUURIRRT

NNTIUAIRATONAINUARALAENUILITUAILANTBIANTTY UazeIANITIENINeLsvine
1] NOLRTNAUAIEANINART (USDA 1985) MUUANIAIFINAMILINTIUAITENINNGT waznIs
dsnannhihaesdndniiafignacan sanANNTUGIeIMATEHaTna (ATA) Uitlgang
dotAuamiudnddTanliiuatonntl uas aansiuussraioUsunaan@nued IATA Anasimas
ngs}’ffaﬁqFTULmhle,ﬁ@ﬁﬂﬁﬁiﬂﬂd’]mmu@'qé’mimwmmﬂﬂmmﬁﬂLmzﬁmgsmﬁiw (IATA2009)
Aufinunauazilesiulsn uwaz USDA suiiunslilfianangderiduietlesiunai nsfinse

wransunsrelsARnfesng | uazALANNITUNIesdR vt anan ule ] Gsamnsatinlsndnd

| o o

gau dinnuuinslauszdnithaesanigy ouannisindy/medseandndtdnszgndunga

al

uazladnszgndunay uasiiloderesdndvantiu ainauuinslawazdndthlafuseunanaiy

=2 as |3

Founuuiit A e eydygrindeanisddedndiuasfolalailndgoiugreudnalszineg
(CITES) flsmruannsiadauinguasdniluringd CITES ‘%JLﬁ@@ﬂﬂﬂﬁiLWﬁtﬁuﬂu@ﬂﬂuﬁLgﬂﬂ ERYHIR
dndamanas (DOI 2007) anntiunsinsiavissnuiiennaieliiladnljifsenadesiudaiiod
e Ainsalssian wazdaruuansauaifasind uiudnsiianistinaeauaussndislssing
sasvaternuunsg | Aaldrenlsunlananne AdRsRees NRC B0 Tauuztiamsunissua
dninanevasinysssrsy WmvuvauluGestetanden (NRC 2006) Lanansensdaiiaiia
Faamsrudsdndillumanuan n.

NIUUAIdRIDNavnTENINanTY Meluanniu wie seudnsunasavzelifudin uay
anuiady  nsrudedndthenafstussudnsiumididuuazaniuiiindaamaluiudl aasiinag
NeuHuNTUaERSngLuuaaaiieliiuladdnddeandauaziinanaiuegia nazuaunis

o A

YUFIAITIFARINT LA UTAN A tBe N MNNzaN (@A1RsNNluNTEN 109) YuTNaRANNLEENABIIAGRT

a

1% a'

\ v v a o a a A | | o a
gaulifidesngn nstlesiunsmdaninuandeniiguuss nsuaniaeanisagatnawadaniniiuly
YV o v o [~1 = = a o &
TRERslamuANandun1anIenIn neaIsEvTanginsswazanauiy waznilesdmns
LATLAAINTAINNNTLNALALABIINNNE (Maher and Schub 2004)
= ¥ o = ' ° oA o
nsiadeusnadndnitlunTastrdisiuniaiTean ium1e ] AITENINUNLLAT Y TTaIUINU

Tmﬁqﬂﬂmﬁummmmmﬂé’i"umiﬂmm@ﬂwﬁ U ADUNRILAZTULINDAALIARIADNTBNITTUANTNAS

Thnaedesngn Arsdszaruanunsaudaieliwiladndndantsluszndnedalaeyinanunindng

of Sciences. All rights reserved.



108 TouusamTUINITUALaEN 7 TaRINAaEY

=~ YVar o ¢

BNKTUAR IR UINTTURATAUBNIA NINBLMHNENTNTILAZNINE LT NIV ULIYARING

=

~ v v s o | o & a | | Vo ! | o Al
MUNICAN E‘\!Nﬂ’NNZLﬂﬂQﬂUﬂQ’WNQ’WLﬂu“ﬂﬂx‘mﬁ]’ﬂ]um‘wQﬂ“ﬂu@ﬂ‘ﬂﬁ‘ﬂﬁlﬂiﬁﬂuiqqqﬂq?‘ﬂuﬂﬂﬂWDNTW?

ARENTUATNNTINUNURENAUTZRNENIN (AVMA 2002)

s @

ANINIVNANBETTUINNTDAIABNNHIUAD TULATIENTNADTUNTETOANAFRARYW AITNNL

=

LONANTNUHZE NN DAAANNAT I UNITAILAZN1TTUIRUReNan Llana19anatlsenaumaelususes

q

qUNN Negresantugauaryiu uazdeyareginne wagluayninaanuiaanuniaaanuaniy
°o o o oa o ] v °o o o o o ¢ & vo
diudndnananuuasilalliniedn ilupnad Ay lasanizdmiudnunmdvTagrinnisunu

APUNVELNENLNIUADIUEATNIN LATANFBININBLUAZINIARILIANBUNNTNBLETUIANTTUA

o & o 4 & o g v i v | a ea o o o o v A a a

dnd nasnszvinguilagyinlidulasimslidfiRnsiniudnindnanedefilssinsnin uazaues

ANNFBINIIRLAEle ) AaniluieliiuladndnddaaailuagnaOtto and Tolwani 2002) MgNa1T

(4'2:9/ !

Hudtaretadanuandudniunns1uasdndluunegn1emng < iy dRdNAied NeuiTanaIAaan

|

o caa o = & 1 ! v 1 1 | o ¢
LL@SQQ@WE}I ARINNN12AUTIURDUNNNTUNNE NG THINBULAI (K11 ﬂ’]EIL‘]JuI?ﬂLUWM’J’]u) LASARNA

o ¢

MU Aasnssulninanand (FASS 2010)

o o

fudanriuresdafdsfudniudndsyninenaaudadudedAnyiane witinedlinnusAny

v
a °

DHNTIEUTUARIAULNEARYRANAUNNY FRdnlaTunisanulamiaiugnIsiuazdnilannide
AW1E (Jacoby and Lindsey 1998) Auiudndinant ussqinmamivauasigniassliudus el

LAOTN TN NdTesrELnge N ANgNlasiumaurunsed uaziuiasasuaztinagnianniely dae

x> ! Pt = | a & ! | vy o ot | o & o
ELMNHEL%’m’ﬁﬂuLﬂfau'ﬂ@‘ﬂWblNLﬂm‘ﬂuﬁ‘zumﬂmﬁﬂmmfa EﬂﬂqNﬂﬁ‘gﬂ'Uﬂq?msLun’]?mu@ﬂ@mqLL@ZNﬂ

=i

v | & | = Pt & v v
1‘7]3\5']_]'1_|ﬂ’1§\°ﬂu@§]LL@gsﬂum@uniguqur]qj‘@ﬂq\iL@quLqr‘lx"_‘]\‘lLW@@ﬂﬂq?HULﬂ’QULﬁ]’E}IWNu@HW@m

q

nsrudednifuungnlaiilunisduazssudneanniuinliiaonudsseinsuiouqadngandn

v A 1% i 1% a a o o Ay A A o
LW?’T%Z\!WLT‘IEQ‘H@QW’N "'IE']Q‘H”]ﬂﬂ"ﬁNgLL@zﬂQ’]Nﬂ’]N’T?ﬂW’N‘ﬁ’JU?ﬂilﬂ]@\?ﬁWQWWEQNLWﬂﬂW??ﬂm@ﬂ’]ug

o & a A = o & = & a o 8 ! | !
mmmmwmmm ﬂ’)’]NLZQEN'V]LﬂEI’]LuﬂﬂﬂUﬂqﬁ‘ﬂuLﬂﬂu’j@ﬂ‘WUuW‘uN‘]“ﬂ@Q‘]_Iﬁ‘i"ﬂﬂm"”i/lﬁ‘zﬁ’ﬂ\‘iﬁ‘@'&ﬂﬁ]ﬂ
mmm@m%’ﬂlmma‘ﬂhL%ﬁf;é’mu@nmmmi@ﬁmﬁ 0 WUNATBNAUBIRNANTERS (NRC 1996, 2006)

TduuginnsIUadRdlae U UEdUAAN T Tlan1aANNLEENANY ] 9T Tisne ANNUasnit

=

GUNNLATANNTDIUIDIERT YARINT LAY AT

ANTURATUNLAZANIAZAUUIALLAUUN FRIHANITNANT UL UALARAINTUNTI WAL WU

= ¥ Ao & ! =~ % i @ A =~ a_ a a a
NTAFNNNWLIANBDNNNAINNTUDLIIWRLNEN LL@zﬂ’JTSLMﬂquGLQELQLﬂuWLﬁHLW@M@ﬂL@ﬂ\?@qmﬁﬂ&“’ﬂu

L1
AAINAAEINTUARIABALEU
a o v A o @ £ P ¥ o ca o
Tuynnadl A9ARRHADIUNEIMTUNITIUTDITU LATIUTDIRANDNTIUENLFRINADITU AdT

o

HanunuazdsUuRse ] edagliiuladnanwuonden m qantiualitina@ssse

s A

ansluagfredniviennndaanisresyaaing lunandgomniniuia nsruaidndataia

a

of Sciences. All rights reserved.



mi@u@wwmm‘”mouwmf 109

@umwm@mmﬂu@gd YRIAR LL@”LLN@’]’QW’WVLﬂﬂﬂL‘JuNQﬁﬂW‘i“Uuﬂ\‘l‘VlsL‘Viﬂ’)’]&lﬁ‘@‘u%ﬁ‘@ﬂqq&lL?;I‘LL

(Robertshaw 2004; Schrama et al. 1996)

d (Y]
TANRASLBINUY

nsflesiulsafludoutszneudAnyfaaslisununisguanianisd@mounnduaydosie
P = v I3 o Ao a a | a i o Y o
fazidaandon namanitlasiuiisilsr@ninwsudiuaniresdnilumuddelnamafldn itgunnmn
= i o A ya Ao & A v o a & oy
5 uazanunawasioulsnlldinaanmsidstunsadesiulsauasmefiagelussazndalduansainig
Widitdeangn Aelldsannisgdodnduaznansenunenadulildseanuiuegnfvesdndliddes
= 13 ar v 53 o | I &
g Wsunsunamaniilesiulsznaussansniingosiuasmanadaulszneusing 4 sanviaulaune
ad o A ca A v o o o o & Yo & |o o o a
AsanfiunisuazglnsniiinoadesiunisinAudnduaznsli@ndliusn uaznisuandndlaaaiie

LLVI@IQ‘T/N]ISM LLﬂz’&ﬂ’mt'sﬁ‘ﬂﬂ’]W
a a o o v o d
BIUTNARTNTLARN

=

Fofls M@ nFuARINaNaaNIATNNIINANIAesEY Anie ety warnidansfalae

nivseldiivenaiiiuanvnaeslsaiuaniainismiendtin wiaasuutlamanauauadsing ] N9
drzuaznninea videanadnmiklasvilidndlivanzandmiunisidy aasldnnsfiiRgadsie

' '
o

° o o o o & a o o oA o & -
@qﬂﬁ‘ﬂﬂmrJﬂU@m'ﬂnﬁﬂum LLFIRN EQ‘V]Q@LN LAENARI

MUAUNINIUENNLEER (11 FRdHuunzITludnd dafsAad uSudninunafaisnisg
5 dl' a 4 o o
naaas) NMeannaldlFandgnAnANlagFume s ) aunatNenIuannIsiaialudng

X e naaaaIngIuuazling Iy
1a4l9ARALTAABIANTNDNLLLLL A UAIANT NN

as A aea ae) ¥ 1 g
wazAsnsUuRnl nasutigunsnluaznsazennuen
ANAMANYN uazu1aATesaNyAaInsiinesteas Inidunugugangnisa

sunsndatisAadniudninissaunagifasausangoudsenaumne g lawn 38 iun1399
liniuladnaedlilanzdninlgunimanunssyimnzanyintudnluenas yasnsuasdansioe
5113 7 neanwnz@snulanulaidusgannmalsn fomites) NsUfiFse ) Geanlenianisdudeuden
Aimalspfnsafnunlaiadny svuuNiegeiuaseuaguNen sl IUADULAINIWIBIFRT T9H
i v = o o v = = o & 1% Y o yw A 1%
NN INdRINIuALaznsiniY Laziinnsynanadalvualltnvinls doudseneuiinandes
Toun AFALUNNTE VT UU TS AULALIRDNUNAAAYNERY (A5MANTa18790NNTANAURAENNTANNLA
@mu:mmwﬁmfiﬁﬂﬁmm) N7 NN AR VT ANARN UNUBIAR NI T ML NLNBARANNLEEN

o

m‘im‘l,mm@u@wm (U nssdefiiavedldlan) ldsunsunisaauANdRdnanaINIIAInY

of Sciences. All rights reserved.



110 TouusamTUINITUALaEN 7 TaRINAaEY

[

NATaUAgNTIBIANNTTTIINAD UTgUINNIBIARSlusIINTIR SBATuntseliuuladnGadng

q

< Ik lo o E ad o a =~ | o &
nanuanliundnidaanannistuteu wazdsatunisinanisauadnineniglulazniauanaiaig

(wiu mMadauinadndlldvianljiiRnng uazanunau | uenenasdndenainmasedatsiadmiv

o

&n9) (Balaban and Hampshire 2001) s18iazidsniisiindineadaafusiadawaiinanqldluuniiaed

= A o = o o
FUNINUaITIaUNNaLazANNLaaae

ANSANNYU WAE N1SWNENaUSUdNINS19NY

v

nafinfuiunisuendninlasuanludandninanansndaguacluairssaedsatlasiung

a d’l’ 1 = = ! o< = d‘ | v
unsaulaumng naraNael quﬂizmmﬂumqumqqmmwLL@mmuzmq@gmwwmﬂLﬂuiﬂimsuﬂq

o oal

Vo V2 ) ] va = = o § v a & Ay =
@WQV]VLW?UN'{LMNUU mﬂl‘um@Wﬂ@1‘1/1(1mﬂfﬂNLﬂ‘i?;lmmx@’]@mumu’ﬂ,wmmmLﬁ@"vﬂ,m LAANBINTTIDN

Hoguanlusndnilileyaunndnlaglinansennisddnionalidioatnounan

=

lsunsunisiniuatnafidss@nsninanlanianisindalsadnldgelsdninieginulmineag

Ngn YA NINRERUNNEAsdsa iU e dssiiuguain uazdmsnzanaasssiiuanuy

'
a eaa ar

MINENEANNIIERINTUI U ABAiunsldann ThidsU RN ensulsmadnownme uazUjim

pnngezidovesiguiananazaeigidssanalinulsadndgau Butler et al. 1995) A8aliunIg

u

ialdsunsunisiniuedefidss@ninmiidsslamilagianizedtsianisanianisanainaedlsa

o

AAGAUNNNAINARIINNGY 11 NsRnmaTiaNnalauuAFaNsne ) vinldrailufeadiussingiu

LRNIZAIMTUNNIAANNTEARIMANT (Lerche et al. 2008; Roberts and Andrews 2008)

v

prsisBazIBunNRAN LU WA et enaLR e a LEAR U AN sDN uATTEY
o o a ] ' o saa ° % o o |

aINIINIY sEyleanIanNHEeENss ] AeyaaInTuazdndntaglus Mruadifestanmsinenan
=~ ' Ao < v o o Nao A o oA I T2 ° v &
wreluneundniaziuannszaziniu uazlunsdidninuunzinasnaulacnailufiesnlilasnide
{sALaN1ZL4DENY (rederivation) IALASNIAAYINARBANIUNIUTINTIBMTaNNTaNeNINAaauvTe b

K% o o s v AN o Yy A v o al s ~
analaisaaneiniulsadnifuunzinideyailaatiuandfviedanmdninanysaiatnaiesnausy

denalannuuaanaenegunnaesdndiniudnanuaslaatistsleniaresnisiuimelsassnanenis

'
= o a

TRAIAD LNAFARUAINANITANAU ANTLENNITAANITARIANNITAIULARZASY YT ALENTIZRIADNAINNNT

v
o & o

avdndnsedu Wellasiunisinzelsafnfassndnangy
Anduunzuazdniau < Ngniadeuingeanuane1asdndiienisU iR (du nsene

MW UTD MINARBLNGANTTH) 8199 LI UABAREUENANENARIAIFUAUNINADUENNGININATYN

v vy
o AR 1

dsziiuiaia Matlauetiuanugneguniwaesldninaanaulilsunsndolsfuuednd o Nag

u Q u

cao v

Taigdndndazgniniuvselaifisn dndniudianlndroslaiussozinanediuaninnieasse

of Sciences. All rights reserved.



ﬂﬁ?@LL@W’?\?ﬂ’)?ﬂuﬁ?QLLWWﬂ{ 111

NNNOANTINLATYNalnTUEieunsgnld (Obemier and Baldwin 2006) AYNENIUIUIBITEHEUTURN
=1 o ac I o & a o Yo o v a

ALAUBLNLATUAZTZEZIANITIUAEART THA1IARTUATNTIFARININTABINTT AYTRAITOINNNT

Wnsdaawmdali@nddsusils @y nrrsnruwnenaunstindnanlulsaEeuluanang) anuandly

=~ o

ga3szezoaUiuaalagnEuiulumgang vy wupznn fuazune uazadamiunisliusad

ANNEATYEMTUARITTAAU Ane (Capitanio et al. 2006; Conour et al. 2006; Kagira et al. 2007;

Landi et al. 1982; Prasad et al. 1978; Sanhouri et al. 1989; Tuli et al. 1995)
MsuenERiaNAumMNENIzgIMNILAz T NALDIERD

AnruuzthliuendndusazainanniunienianniiaileaiunisiafelsnsendadnIAneaie
AU LAZINEANNAAIINNTZAUNTZANE WAZNNTIL A8 ULL AN INETIZ LAY NG ANTTNNA1ALRATUAN
ANNTAWEATUTENINARIFAN9TTA (Amndt et al. 2010) NsLanaNAULAINYNa15AlALALNITUENLALN
o & A Yy v o = & aad | 1 | X ' =
AN TRALI AR WALWLNINTOIENAABNITaN WY Tegsias (cubicles) MunaNTn1Tinaled
BNNIANTULALNTD (Laminar flow units) NT4NRRBINIANILANTNTEY YTBLENNITTELNEEINTA LA le
lmames (isolators sruuMsldRdenduatiszunnannisszuneeinia) luunansiienasedliingg
=t s a ¥ = o o | | v o & A o a & v o~ o
WReRdnIansTialuiaafeany faedndmy ondndniaassiaianinznisindanelsalalnieauny
uazHwgAnssndnAule (Pritchett-Coming et al. 2009) v3adndunsing <) asunliglnsoidmiuay

ARYEUTLUARZIELLANG 7 wenanNnu

D
=D

|3 = a 4” ! ! Gl Qy 1 ar QI a
AIUWNTUADNINNITAALTRARAN LL‘].I‘].IiNLL@ﬂ\‘iﬂ’?ﬂqiﬁj‘ﬂL‘H@ﬂﬁiuitﬂz‘ﬂﬂmﬂmﬂﬁN’Wiﬂmﬁ

lspRnsaganiainau fratenmalidetadasiruaacnnaniuineliinisiassdniusasaia

LENAINML

e T8 Helicobacter bilis @NNI0AAABLUNYLINUATUYINEG Uazaravinbiiialsaludning
ABITUA (Haines et al. 1998; Jacoby and Lindsey 1998; Magio-Price et al. 2002)

v ! a ! a v a a ! = a
° sl;m@mmgm adlanlua (’Q’m@LN?ﬂ’ﬂ[ﬂLL@ﬁﬂLNﬁ‘ﬂ"lﬂ@’N) adlaniinanannIniuazas

(3
a v o

Tanimannieids Aasgnuaniaessavias lsaldidenaaniuds (Renquist 1990) wazlsAnHANL

q

o 1

unnsesanlafaluds (Hirsch et al. 1991: Murphey-Corb et al. 1986) Faasdnauiudiifly
suvpesmMsiaideludiaminilaglifiormausvidlidnedafislsafiienniemieediin
o AnANERTLTaLaNTRsTULT AR Sma A nfuTivnan firansuiaiaaiu daatng
i1 A9NTTIBN (Saimiri sciureus) WAT NIN13U (Sagyubys ieduoys) anailidalaeiilia

Tuszazinma(Herpesvirus saimiri LAz H. tamainus AMNANAL) TIENTORARDULAZINLY owl

of Sciences. All rights reserved.



112 TouusamTUINITUALaEN 7 TaRINAaEY

monkeys (Aotus trivirgatus) WNelspiansanamnels (Barahoma et al. 1975; Hunt and

Melendez1966; Murphy et al. 1971)
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