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Note

The Guide for the Care and Use of Laboratory Animals was released to the
sponsors and the public on January 2, 1996, in a prepublication form. After that,
the Institute of Laboratory Animal Resources (ILAR) received comments from
users and members of the Committee to Revise the Guide. The Guide has always
been characterized as a living document, subject to modification with changing
conditions and new information. That characterization results in a continuing
emphasis on performance goals as opposed to engineering approaches. The use
of performance goals places increasing responsibility on the user and results in
greater enhancement of animal well-being; but performance goals require careful
interpretation, whereas engineering goals leave no room for interpretation. With
that difference in mind, the National Research Council and the appointed review-
ers strove for accuracy and clarity. However, some errors and ambiguities were
identified by readers of the prepublication copy. Some pointed out pagination,
spelling, and reference errors. Others noted that some statements were being
misinterpreted. After careful consideration, some changes have been made in this
edition. For example, punctuation and spelling were corrected, and wording was
changed to clarify meaning. An example of changes for clarification is replace-
ment of the word “develop” with “review and approve” in descriptions of animal
care and use committee (IACUC) oversight of housing plans, sanitation, and
bedding selection; these are responsibilities of animal-care personnel, not of the
IACUC, as the word “develop” might have implied. The discussion of monitor-
ing of food and fluid restriction in small animals was clarified by addition of the
phrase “such as rodents.” Appendix B (Selected Organizations Related to Labo-
ratory Animal Science) of the review copy that was sent to reviewers requested
advice from reviewers regarding what organizations should be listed; some were
added in the prepublication copy and others later. A footnote added to page 2 and
referred to in three places reminds readers that the Guide is written for a broad
international audience some of whom are not covered by either the Public Health
Service Policy on Humane Care and Use of Laboratory Animals or the Animal
Welfare Regulations but that those who are covered by these rules must abide by
them even when the Guide recommends a different approach. That admonition is
provided throughout the Guide, but its placement in the introduction was thought
important. ILAR believes that each of these changes will help users to interpret
and apply the recommendations as intended. There was no substantial change in
the content of the prepublication version.
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Preface

The Guide for the Care and Use of Laboratory Animals (the Guide) was first
published in 1963 under the title Guide for Laboratory Animal Facilities and
Care and was revised in 1965, 1968, 1972, 1978, and 1985. More than 400,000
copies have been distributed since it was first published, and it is widely accepted
as a primary reference on animal care and use. The changes and new material in
this seventh edition are in keeping with the belief that the Guide is subject to
modification with changing conditions and new information.

The purpose of the Guide, as expressed in the charge to the Committee to
Revise the Guide for the Care and Use of Laboratory Animals, is to assist insti-
tutions in caring for and using animals in ways judged to be scientifically, techni-
cally, and humanely appropriate. The Guide is also intended to assist investiga-
tors in fulfilling their obligation to plan and conduct animal experiments in accord
with the highest scientific, humane, and ethical principles. The recommendations
are based on published data, scientific principles, expert opinion, and experience
with methods and practices that have proved to be consistent with high-quality,
humane animal care and use.

Previous editions of the Guide were supported solely by the National Insti-
tutes of Health (NIH) and published by the Government Printing Office. As an
indication of its wide use, this edition was financially supported by NIH, the
Department of Agriculture, and the Department of Veterans Affairs and was
published by the National Academy Press.

The Guide is organized into four chapters on the major components of an
animal care and use program: institutional policies and responsibilities; animal
environment, housing, and management; veterinary medical care; and physical
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plant. Responsibilities of institutional officials, institutional animal care and use
committees, investigators, and veterinarians are discussed in each chapter.

In 1991, an ad hoc committee appointed by the Institute of Laboratory Ani-
mal Resources (ILAR) recommended that the Guide be revised. The Committee
to Revise the Guide for the Care and Use of Laboratory Animals was appointed
in 1993 by the National Research Council; its 15 members included research
scientists, veterinarians, and nonscientists representing bioethics and the public’s
interest in animal welfare.

Before revision began, written and oral comments on the Guide were solic-
ited widely from the scientific community and the general public. Open meetings
were held in Washington, D.C., on December 1, 1993; in San Francisco, Califor-
nia, on February 2, 1994; and in St. Louis, Missouri, on February 4, 1994. Com-
ments made at those meetings and written comments were considered by the
committee and contributed substantially to this revision of the Guide.

The committee acknowledges the contributions of William I. Gay and
Bennett J. Cohen in the development of the original Guide. In 1959, Animal Care
Panel (ACP) President Cohen appointed the Committee on Ethical Consider-
ations in the Care of Laboratory Animals to evaluate animal care and use. That
committee was chaired by Dr. Gay, who soon recognized that the committee
could not evaluate animal-care programs objectively without appropriate criteria
on which to base its evaluations; that is, standards were needed. The ACP execu-
tive committee agreed, and the Professional Standards Committee was appointed.
NIH later awarded the ACP a contract to “determine and establish a professional
standard for laboratory animal care and facilities.” Dr. Cohen chaired the ACP
Animal Facilities Standards Committee, which prepared the first Guide for Labo-
ratory Animal Facilities and Care.

The Committee to Revise the Guide for the Care and Use of Laboratory
Animals expresses its appreciation to the Animal Welfare Information Center,
National Agricultural Library, U.S. Department of Agriculture, for its assistance
in compiling bibliographies and references. This task would have been quite
formidable without their help. Appreciation is also extended to the reviewers of
the volume, to Norman Grossblatt for editing the manuscript, to Carol Rozmiarek
for providing exemplary secretarial assistance and preparing multiple drafts, and
to Thomas L. Wolfle, who managed the process from beginning to end.

Readers who detect errors of omission or commission are invited to send
corrections and suggestions to the Institute of Laboratory Animal Resources,
National Research Council, 2101 Constitution Avenue, NW, Washington, DC
20418.

Derrell Clark, Chairman

Committee to Revise the Guide for the
Care and Use of Laboratory Animals
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Table 2.1 BEREEEN S EESEYHERCEHTR - EEEARE
SRR EEARY REER - BIFRZEMFEEM -

Table 2.2 REMEEYZ ZMFTF R - KAKEERRBRE BT
KRR - HEETH AR A RE R E AR %R - AlZ2R]
A/NEEF S - HER M FRETEETEREETE RSN - R
ERNCFERTRT @ERFRN - ZHUTR - BWEELE  BVEERAR
Z BRYTE

TABLE 2.1 Recommended Space for Commonly Used Group-Housed

Laboratory Rodents
Aiiiais Weight, Flooe AR = e TRl i
Mice <10 6 5
Upto 15 8 5
Up to 25 12 5
>25d >15 5
Rats <100 17
7
Up to 200 23 7
Up to 300 29 i
Up to 400 40 7
Up to 500 60 7
>5004 > 70 7
Hamsters <60 10 6
Upto 80 13 6
Up to 100 16 6
>1009 >19 6
Guinea pigs <350 60 7
>3504 >101 7
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4 To convert square inches to square centimeters, multiply by 6.45.
b From cage floor to cage top.
¢ To convert inches to centimeters, multiply by 2.54.

dLarger animals might repuire more space to meet the performance standards (see text).

TABLE 2.2 Recommended Space for Rabbits, Cats, Dogs, Nonhuman

Primates, and Birds

Animals Weight, kg @ Floor Area/Animal, fi =& Height € in 4
Rabbits <2 1.5 14
Upto4 3.0 14
Upto5.4 4.0 14
>5.4° >5.0 14
Cats <4 3.0 24
>4° > 40 24
Dogs f <15 8.0 ~
Up to 30 12.0 =
>30° > 240 —
Monkeysg’ h
(including baboons)
Group 1 Uptol 1.6 20
Group 2 Upto3 3.0 30
Group 3 Upto 10 43 30
Group 4 Upto 15 6.0 32
Group 5 Upto 25 8.0 36
Group 6 Up to 30 10.0 - 46
Group 7 >30° 15.0 46
Apes (Pongidae) h
Groupl Upto 20 10.0 55
Group2 Upto 35 15.0 60
Group3 >35¢ 25.0 84
Pigeon_sj - 0.8 ' =
Quail/ . 0.25 —~
Chickens’ <0.25 0.25 —
Upto 0.5 0.50 =
Upto 1.5 1.00 —
Upto 3.0 2.00 —
>3.0° >3.00 —~
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TABLE 2.2 Continued

aTo convert kilograms to pounds, multiply by 2.2.

bTo convert square feet to square meters, multiply by 0.09.

¢From cage floor to cage top.

dTo convert inches to centimeters, multiply by 2.54.

¢Larger animals might require more space to meet performance standards (see
text).

/These recommendations might require modification according to body conformation
of individual animals and breeds. Some dogs, especially those toward upper limit of
each weight range, might require additional space to ensure compliance with the
regulations of the Animal Welfare Act. These regulations (CFR 1985) mandate that
the height of each cage be sufficient to allow occupant to stand in “comfortable
position” and that the minimal square feet of floor space be equal to “mathematical
square of the sum of the length of the dog in inches (measured from the tip of its nose
to the base of its tail) plus 6 inches; then divide the product by 144.”

& Callitrichidae, Cebidae, Cercopithecidae, and Papio. Baboons might require more

height than other monkeys.

hFor some species (e.g., Brachyteles, Hylobates, Symphalangus, Pongo, and Pan), cage
height should be such that an animal can, when fully extended, swing from the cage
ceiling without having its feet touch the floor. Cage-ceiling design should enhance
brachiating movement.

! Apes weighing over 50 kg are more effectively housed in permanent housing of masonry,
concrete, and wire-panel structure than in conventional caging.

JCage height should be sufficient for the animals to stand erect with their feet on the

floor.
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TABLE 2.3 Recommended Space for Commonly Used Farm Animals

Animals/Enclosure Weight, kg 4 Floor Area/Animal, ft —

Sheep and Goats
1 <25 10.0
Up to 50 15.0
2-5 >50¢ 20.0
=25 8.5
Up to 50 12.5
>50¢ 17.0
>4 <25 7.5
Up to 50 11.3
>50¢ 15.0

Swine
1 <15 8.0
Upto 25 12.0
Up to 50 _ 15.0
Up to 100 24.0
Up to 200 48.0
2-5 >200¢ > 60.0
<25 6.0
Upto 50 10.0
Up to 100 20.0
Up to 200 40.0
>5 4 >200¢ > 52.0
=25 6.0
Upto 50 9.0
Up to 100 18.0
Up to 200 36.0
>200¢ > 48.0
28
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TABLE 2.3 Continued

Animals/Enclosure Weight, kg % Floor Area/Animal, ft 2b
Cattle
1 £75 24.0
Up to 200 48.0
Up to 350 72.0
Up to 500 96.0
Up to 650 124.0
>650° >144.0
2-5 <75 20.0
Up to 200 40.0
Up to 350 60.0
Up to 500 80.0
Up to 650 105.0
>650° >120.0
>5 =75 18.0
Up to 200 36.0
Up to 350 54.0
Up to 500 72.0
Up to 650 93.0
>650° >108.0
Horses = 144.0
Ponies
1-4 — 72.0
>4/Pen <200 60.0
>200° > 72.0

2 To convert kilograms to pounds, multiply by 2.2.
b To convert square feet to square meters, multiply by 0.09.

€ Larger animals might require more space to meet performance standards (see
text).

TABLE 2.4 Recommended Dry-Bulb Temperatures for Common Laboratory

Animals

Dry-Bulb Temperature
Animal C °F
Mouse, rat, hamster, gerbil, guinea pig 18-26 64-79
Rabbit 16-22 61-72
Cat, dog, nonhuman primate 18-29 64-84
Farm animals and poultry 16-27 61-81
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Ventilation
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IS - RS LI REBAIR - AL EI AT LARER A IE U IR B g IRy
13 (Greenman and others 1982) - FEA A FE L AREEHISER —E A0 |
EEFEETF L REIYC SRAEEHER - LGSR EERRZR
R IERSETNEE - LIAETE - BRI ERMEEREMC A - JLXRRE
e (ESNAFRRE S/ NITAC BB S S LREEREC 25
(Kaufiman 1984, 1987) -

EE
Noise
B ERKHEYSEERRE - R BTy ET RS (Pfaff and
Stecker 1976) - AR RSB ES VS EE ISR ETEEERE
ZF5E(Pekrul 1991) - EFMERTHNE L FEEER - EXERERERRE
WA AR BAECEE  BEC BTSN IRKE S8 REER
E i TRGEESEFYHREIREZNSE -
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AR TFAEBEESVERE SR MIREREE AT TE - &
HLEY > WK 5 IIFREBREEHYERERLHCEYSRE  ISEEs
¥ BT BE - BECRHESEN SRR LR EE S s [ESE®T
REERSCEE - ERBEE S SHL TSR Ao eReRme
Z &2 (Fletcher 1976; Peterson 1980) » BEFLMERFAE IR EIeEiEE
(Geber and others 1966; Nayfield and Besch 1981) & [{E 2253855 (Zondek and
Tamari 1964)- [i#E primate - B[ [MEE_EF7 {& 7 (Peterson and others 1981) -
TS EBIYIRER R Bt \EE B > 515 (Brown and Pye 1975; Warfield
1973) » (NS — e m] ERGE IR S S TR B IFTRE S 2806 » K
EERERFZF(Sales 1991) - IGREBEMLTME - 5244 - HEELSETH— 1T
8 BLEHEHEYEERE B - DA NeyTES 15 -

REETAEEREE G SRS E S TE.Z &2 (Amario
and others 1985; Clough 1982) - A T{EA BEBIBEZ TV ECSE &
& - BEH K IR SR TR - RIS TEABRETEY
BEAXRTIFRE - BHERR - RS Z#E 55 IMEBREE
BT CEE - WEH  ERER MRS S REAEEREYE
o RIERERSRPAMOEN H TR - EE RS

enrichment program

BEHAVIORAL MANAGEMENT
R

Structural Environment

EEERIEEESERYVR - BEANEN - BECFEY - s
TF LY RENZ GG - SEERNRE Y E R s R
BENME - —RATEREHAZAZE - BHEEEL - Tt - (B0 - F8H
Ft - ROE - R - REMSERI @S AR BB I RIT AR - LU
BB - BRI FORATET  BEIHSEREW R ER S
BRZTR - SERAN - EAESABURE 5K E: - FitEEBSRHIA
SEEERUIAE T - ERAFAZEREMEN S % DIES YRR
Tk FERAORK - 55 I7EHT8 A TR AWIC B2 SUBER(AWIC 1992; NRC

In press) =
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it EERE

Social Environment

HYEBHERES BRAARMLER - HERIGER S5 ER EBYH
ZIRERREETE  ARERE A RIEREE K - PIIREHET
B BRI - RBNCAEIGHEE - EIREETUCT  BEECEY
FE T REMEISEECBE - 0l FAEREECBRETYHcanids
BAER—EBREET  LUSER SR BT - EHEAT - jERD
HEFARAC BE - HFSEYIME - BENLZITRAMNRER <&
B RAE - M— 2B 40 r R EEEE AR EE](Gust and others
1994) » EJJRES B 1T E# k.2 EE 4 (Reinhardt and others 1988, 1989) » 1&H1
TEEC BEE o 1 ERERRF AT BRI BERAIRTRIE(Whary and others

1993) - EXEAIFE  WIEREEE - HlC B T4 - BiYREIRC AR -
Kt (e FERSE » B ATETE NS E(Borer and
others 1988; Diamond and others 1987; Drickamer 1977; Harvey and Chevins
1987; Ortiz and others 1985; Vandenbergh 1986, 1989) « 1F2 it 2 BRIFHS -
FESE BBV S A FIRIE( territorial )EUREFE 4 (communal) - FEHSE
TS EEE - HEERRRCHETRNHEER CRSEEAZ MR -
(B FEFTE R E BT R E R EE - AENER - EFREET
5 _EARERMBER RN 0E - BEAgeNE T RmZHgE
(Bayne and others 1995) ~ &I EH IR « B4 atherosclerosis )
(Kaplan and others 1982) « KT & B IIEE(Bernstein 1964; Bernstein
and others 1974a,0) - 4} FERFS BN + MRIEEHEERIEIES
7B (Crockett and others 1994; Grant and Macintosh 1963; Vandenbergh 1971;
vom Saal 1984) - iltREEEIFME R B » PR E I RAEBARE &k
EES 4K - (a0 - BEESYLIEHERE - EEETRMLEREYEE
EERY > RIEERETIRREMYS - R EERATFACEER - fl1
BT A BETRS LIEE Bk fimSBRER e vmiaE -
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TEEN

Activity
%%ZE%ﬁ%ﬁﬁ?ﬁ%M%W@ZE@ﬁﬁ?°ﬁﬂ@%ﬂ%ﬁ2ﬁ
B RHRIES - EAREERETCEY)  hE SRR E R B
Y HESNZEBE R - RSBl RrEas s ek
AMEBVHTRESR - HES I RBHE B2 SEEM2FHEE -
BERITE - B ERER L BER R B RS sk
ZIEEEMDESR - HEHBYNS  SHSBEHEEFN - £EY -
WHFEMTRE - hSERRAEHRSTEAWIC 1992; Bayne
1991; NRC in Press; see also Appendix A, “Enrichment™)
DVEARERHAENEE L EBER - 108 WREMEIRSEY - T
SRABEEZ #MREMEE R [Rollin 1990) - WS - TEEE FoIH =4
TEEIEE - 8 FEESE - XBEEMES  FETEARECE
B BERER - BRETRESEESENYE  EETRSEERERE
BUZH  TANEES - EEERETH BN - HERA s SRS Ess A -
LR B RETE AR5 F (Wolff and Rupert 1991) - SATESHE - 158E1E
BYGREEAREMER » 0% & - 4 -

i
HUSBANDRY
EapR}
Food

PR BB R - B O HEE - ES LR EERREY
RYBEERRFRIAET - NRC BB BEBERNRC 1977, 1978,
1981a,b, 1982, 1983, 1984, 1985a,b, 1986, 1988, 1989a b, 1994, 1995) » =8~
TEARFERREIES - BSERNMEY ST BRTRSERA
LBV BRRMCAFIARREOY - SEETANEE 28 BERE
EEET - NERAEE  DBRIAR  F4£8  FEN S SyEheTs
PR ABIREE T - B P R A TR R AR 2 e
KRR EETRAT - 52 - REER) - SHCRRE T ER
SEEREERERRD CATTRE - AR N R e
FIETFIREEC BRI - B - REARERE S TR E R aTE e
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Bk - SO 2 RSB EARERR SR - HFELETRIFHR
B> DUELREE L ERTER -

{EE SRR R - BEC BRERE RS - LEEMLNUR
EHIHENA - FPREETIER RN - ZEF A= - DUEBETE - BIER > R
F B RN ESREAZ RSN » IBRSRMEEERN - REE
ERQIT » T0°F)ER - S BE - LR - €5 EAREMERS - &NE
gl BRI - HRARSME BRNNE - AR EEREERRG
HERERAS B SRECHE  BEERRYIBE - 5RCEYS
FEREEFEEEE  #TSEHRNEREE - (BEdaEi £k LR
BIEREEC PE - LS MEFE T REEs EAME E0EEY
$fEEY T E 7 %4 FE(Ames and others 1993; Newberne 1975) - F b B EsHIE K
AT b S RIS SEEE R & BTG - KSEER
FRARERL Bl S R » B PEEIMNEECE SRR - HIRER T LUIER
EAE B 2 BR - ek 2 AR C HE 3 EEFHIE B2 HEREE
MRz Vit C HIF R HAFH - HFLUAHAZ & Vit C ERERE Vit C WHEIE)
s » BifETE M Vit C 2 B MNER - ER G A AE R e FERHIR -
(EEEREE AR R R - MBLEm BT HIFEE -
R BB RN E 2 BRI IR E + HEE R FERER 6 (& A (Fullerton
and others 1982) H FEFF7E 4 C N E R ZIRERITT - WHE IR ERRELE
BTSSR  FREERELE AR ZHER D 77 #%(Wostman 1975) -
ERIRE R BT CEiEE BRI A5 E - WL R AT R
5T pR AL CUEAR autoclaved diets

ERHE S B E T RREM B S EB YRR R E - [RZITS: - HEFE
ZEY)  RERES EAr ERESESYITREE SR  ARRRR
FENEY  HERFEMMNLIEFR SRS EET LR - AREFES
TEVURRTEE) - A4S ol - MEERERREL -

MR EREE e THAREE  AEHIGERERECREER
(EFRG] » HELEYMS - TMERESS » REIEK - BIEttRaEe &
4 & (Ames and others 1993; Keenan and others 1994) - FLFEFRHIZ R » THE
e RBEE A E - EHBERE (density) M % » SRR HFE
FHEY - RERAER BESKGYEENE  HEUB4eE I EREER
REHEH] 2 [THE(Leveille and Hanson 1966) - fERIRHI R SRR CBYIE
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AEZE  PINHNEEEEY R R THFRES - BRI BFE -

EREFVABRREEYRESY AT TIRZER - S H &
Y IFRES HAE - BEER B TIRESYZ BE - (BR T IREARE
NRER AT EREERRDER TSN  IRBEIFVIIEESERY
THERBAMRCRY  REEEER R  MEERASHREEEGZR&AM
HEEH(Moore 1987) - ZERASREIRHEEERER - KEGEEURL LEEA
#HECTEEN - SEEVSEREAHAERARANSY L - EHERTY
s > HE IR 518U=(Eadie and Mann 1970) -

BRZK
Water

EEMS @ PVERKER RS E e EETHRKE - K
ZAERAESSMAZKZ EE G R ME TR M (Homberger and others
1993) - EEMKEENRZNER - HIRERES PH BE - MEWRIEY
BB LUERKNECZEBE LHEAKEETEERERN - £ ER T
FE B ZHUKE - KA EEE M LIBRETTEY - BEAN kg
AREEHEHEY - BEYRE R - S EEERAE R (Fidler 1977; Hall
and others 1980; Hermann and others 1982; Homberger and others 1993) - H[H7E
BEREHAEEE - GINEEE KT ARFEEAE - HESAFEEEDK
B -

kel - WBUKE - REERGKES - BEOREDEEHGSAER
E(F - BRI LI REEEEE B Breiok 2s - EREEAGRELER
BEFKRREF - AW BRMAE IR A TGS - E—EEEREER AR » AIE
HARRERRCET - FASERZEHY) - ARErEEGKRHLIIZK
R TRRZER - EREERIMENUKEINE - ERSHREYE @ (EF
FUEEERIEKE -

2
Bedding

BMERC BRI CRERT - AR EREREESRFET
EEARIRME - BB A REREEEE » [BEMEASRE @ HRUERE—
RERCEEME - HE-SEEYM S @ EEA—EC B TTERENR
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ZEREAARERESR | A - thiRE —ELER RS EEREL - &
R TR Bk A A IR E Y A )34 - 3T 2 {FE (Gibson and
others 1987; Jones 1977; Kraft 1980; Thigpen and others 1989; Weichbrod and
others 1986) &t — e AR R FF(E Rz J7Hk - Softwood $H 2 3
BIE B ABTEE » RREERE Y softwood Bl (shavings K chips) » HISEE
B REtReE I B B T E M - Cedar {0 7T EREA -
AEAFRES EEwR S - s BRI E L B ET
(Torronen and others 1989; Wrivhbtof snf oyhrtd 1986, 1988) » ERF = &8
TN#EE 2 854 (Jacobs and Dieter 1978; Viahakis 1977) » &R 7 Bopl H 57
ke & EERMmEE - EatiE AL - {EiEERelT -
RIS - WM HER < SEEHIE - Bl R GEF A ERIINLLE
=k

PR ME RIS RIEE - 2R ER K HFEETITE
PR - R TS 2R B ERRE - MAESRARBERE OEETEEERER
WERSRIMAE T RBUKEC S - SR B E A Y — il &
REUE - RILHRERE L - [BR R TR R BT Rt -

BRI EAERERRE - DHEREIVIE SR E RIR AE e R A3 - 1T
HNIEREYIN S - THEEENAZ FUKE R R R g - TRIEE
BRI IRK -

wHEER
Sanitation
WAEC EERRRTCEFDBRBFAN - HATEEARCE
B(ELEZR) - REEEELE o [HH(cleaning)iEREHEE 2 B+ (dirt)
K JEFr(debris) - TEERERSSGEREEZCHMEDNEE -
FEOABRESE B TEY —BRCERERFERMETE - F

RRZ2REER CITEMERSEORIE BB AR ERAK TR ZEM
e

—-E R - WERE R A/NTE
—2TECEE - K FERFIERRE
B LR RS

—-{B R R R
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-~ SE HUBT 1R 2 SRR A
—-BIIEH B R AT R
U e S e S )

FEARAERTRENRCAREEAN SRR EE R E
i B

—MALBREYI SRR B T RS B - REIHEYE
AU R (sanitation) T BN RIFCHE - T HEBBWHIES
PERESH - Rl REC B 2 4 8 R AHHETE -

B EH
Bedding Change

St BRLEREE IR DIREREN Y < 23R - IRERRIE R AR - B
HAMKE SRR A REAREC &S WK TIRERNE  EE
MBI BEF AN FERZ AR/ BRI SRl V8 RAR
BB Rt BIAIR FHTEEE 1555 (debilitation) TS REW TR E28E08 2
B - —fiRT S - B E RS RERE - e A SRS E AR -
HERNT - BEZ S FREAEN - MEENRERIM - RERE
(pheromones).Z TP EHH BN BTERCR - A HERC FEM A AEEHAEE -

FHEER FERIGE

Cleaning and Disinfection of Primary Enclosures

2t & & (pens and runs)[f = K& H FI7K - (RN E R s v Ao =R
EEEBRMERRE TR - HR AWK LIERE Y Rty - BIERE
WE—R - M - BRSEIC TSR - Mt R R ESREEE 2 4 E
FATHREMERIE - ISR R Y REREEgs 1 RT B KRS R
PR BN ERAE -

FREE S - FERRAARRACH: » WETRHE RA/KE RS 2R - 1BHE
R FEREAFEEREEREAREERN  EET RS EHEEE R
ZEF(EETECRRENEE) - BESN R FEARECATE - —
fitims @ TECARREARG  ET > 2406 2EEHRE—R MEEE
ZET KARFKE  AFEEVEHRELAR - FREEs & FRETEE
TR EL AT ANLARES - B A B BERE D8 » FEERIRT
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TEREY > WIS R AT AR - By
ERIARSL -

RT REMEEEEEY) - IRZERRER  EREIA G sme
EZBERREYE - B S R R S e R R Py Ee
L2k - RMTER T A R S e -

EREREHET A TTRACE SRR SRS R - B R
[ERIFERLIRESTRETE vegetative BUREZ — M HERIET R ELMZ B4EY - BBV
TR TR - BRI B BRI B S B RS T Fs  pheasRs » (i
EIREE KL IR - RS e Y] MhEmE e - 15
EREREZETE - OGRS - (RS TSR E SR BT
PR R BB AL B8R REERSS(Wardrip and others 1994)« F{[FS ks
FREEEC 143-180 BB BB A 7 Bk R T IR B TR S — e = -
BRI B 82.2 FE(SEE R 180 D ES P ¥ » BT ks
TUE LR -

RRR AR BRI T SR Bk SRR - (B GEA - B s
Hs > BRBRERMERL -

FHRUA LR R BB s SRR A S AR - LEE
FAIE MR R - PN B R E e (B Y EESERY AT
TEABHERMERE L (RERE » LR Bk RnEn -

VAL - BOKE - HEEE - BRI R B NS RO o TR
RE - Bok » SCEE B E AR LY -

AR E BRI - RUTRER T — RS R B R A e
W%$§%EE%W%“%Wﬁ%ﬁ%kiiﬁf@%&ﬁ%%%Zk%%ﬁ
HEE R KREREZSE - MYERr SRARTS SOl fHEER T
ZABIEAR 0 SRIMR SRR B R A R R -

HEBBHVERRETS - R FRESEFRERWN - (B55
ERZEY BERRRIEZMAY B e M RS S Rt
BIVIRE - RUFRBEFAZ BB & IR ER T » R - HIF(E
I TR SR FEE I IR TEAES  Bo1E - LIRBALEL 202 RSt -
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AEERE FEREE

Cleaning and Disinfection of Secondary Enclosures

 BYIEESTHATERE - SEEREER - FIAERE - Sk
il EERBRMFES » ERSE MLIFE SRS MELa s - HERAK
XL (R IR I RS SR HE B el E -

HRABEERNE—ISEES  MAAEESEE DRSO E RS
fet - HBEASERRINEE - A EARRAAEes MR - BiEs 8e
FPERFRERT SR BB BT » LU s e H gy
Hu o

BRATZ 1

Assessing the Effectiveness of Sanitation

EARS R FECRERBRYHETE - B8F - Bl &gz
B RIMAEVERNE - IR - BRI ERER - FIUER
ZEEE - DRSPS M - B YU RS TR e SRR
RIFMREZIRE - &F N8 - BRI B ENE -

BRI Eig
Waste Disposal

—iEYERER R EUEN R SRR > LARREE 0 AE
FRHLZEMNSC1979) - ELEECEEB HEALLER - REFHEES B
EVIRREARER R T REESEEE T2 - AL E S 5
REZERFHIERF ST » MR E M2 HEFE -

R H R B e B A R ST -
WERLWERRAEREZEZET - ANEEREERCE8E - ESER
HARKERSE LB —RIFs (B - 5 BREE S B EEE
EVICFEBOE . E—HEIRERERAREMESHRI 1S - EEALEE
RAFIRBEERY) » kRS - VKE S B = e T -

HEERECBRY - BORRE  BHNEMFEE  ERZ2E
Y > JTERESEE(US EPA1986) - BISHERERIT S - HIFE(RIr{coarErE
HHZFRY - RERRESREAT2H MY  LEFSHHRRNEHRE
TEBRIE - BETEUNT » ZH NBUF & BB S E R R ELIE IR s
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RE - BTANERYCEAREERERSBENE - AR BYRER
A pURR AR EARR SH0mEE - HNEhEss - i EE - S
R (EREAE - BRETRERERRT2HED -

SEEREAEN B0k 28 Behlt - KERTFRECwE  H
EFREER N R ANt RERER R T2 H Bk EE - il
T+ ELEREZE AT LUBEHE (consolidated)BGIR 5 (blended)

Bt
Pest Control

E—EEYWEREF - —ERALE - FHRiERE R FERELNRE
EETE] > BUFEER - BN G ERR I EEZ EreEE T - —EEE
RUETBIFE TR F M A ABREERENES - BTN B IRE
FREEHEBFANREEFE ol - RATESE (BEBUTH > MPE
F|FER#5 R (Ohio Cooperative Extension Service 1987 a,b) » FRIHEFERFENEZ
I - B B A R B AR TIN TTRERY - BIfE R BN FE A EE - A8
FEIEE AT - ARSI —TEEL > THEEEGERS  TEFSH
FREUT » MR EHBUTAERRAR ERRTE - T AIREHYRS © FERLE B BT
7 G0 B AR FRENBI(Donahue and others 1989; Garg and Donahue 1989;
King and Bennett 1989) » REEIFEEWEN : 558) - ZHEARHAES © BlH
FAERFE BRI - REEKH - MENENES - ELUGEARE -

ZoEt  BRRAIBHCERE
Emergency, Weekend, and Holiday Care

B RSERSE A BIILMETR - E LR EERRAIEE - L
HECRBYYIRERREME - WA HZERR - BEE TR - BRRIRE - BEE
BT - I RE R -

EEAETRI - BB AL - EITREE A BB
ARBVEEAREERE - EEY SRR N5 - FIFE YA RET
RS RIFRE - ABHR RIS EEERIGEREDR - £2RM e iHE
EEEIREGTL - BRI B R A SRR TE R RER -

ST AR KB KBV EIEE MRS - G A B EEN
ZEHEY  FEBYRHC AT ANEBMESRBL 2 HERT B EARK

44

Ef Sciences. All rights reserved.



B - HRE#2HEEERE T {F(Casper 1991)

R
POPULATION MANAGEMENT
B R BTk
Identification and Records

BN T AR — R IR G M IREERC (IESR
A T E R ESRSRECE R ESURaCH TFI5 = » A0SR - RS
LERITE ARG THREE ERR B8 FTEASE %
F - HRERAHEMTETETN AR HE N a2 &
TERARRCHRRITES - (BT R SURT T altricial A B 5 b - #FRER
EH ATRERVES - IEESEYIRE  BSERAER - BEAZELR TIFS
A& - THRARY DB R AT BIRSTSE - B B FERERERRAn - K
AR A28 B RERCHRT  EREERERCER &
MRS A A BRI EEYIE EH -

BYEE—LSEREHUEREEZEE - LEHR - ¥ BREH
PIEZFENRC 197%) - lARERTREUSHRKRZEEY - SR 5t
B F T iotkc RERCS - HERTCRRSE - BRI KRR
REE N BEYERTS @ ERAEEESIESIRTE AR L - FiReg)
VIFER i (BE B EFRIFEFAER A B SNEUEFIA - B — RS
R RITRES  EREEY . EEREL  FRRIFC25EHE  LHEE
REEY) - B AR B SRV S @ BHE -BEREIE—Eot
T2 B (Dyke 1993; NRC19792) - ERIAEESEEE B350 2 B2
AAlER - 1B > MASEUS A - KR - BEEHY > REREEHEE &
AL BREGEEEE R L TME R LA - EETRIBRZ 8
VAR - R BRHEMFREEI AL -

BE K

Genetics and Nomenclature

EEC R e RN R EE LI AT B R YRR
ERHEEEMESEFER A) - REAZREFN I E R TSAE
B BN BIERAR -
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¥R ST EER A YRERSET - AUERES C BYER
HEHESEA - LIEGERRIIRE®R - KR LIREGREHERK - RAE
IR YERc BBER - HERECER: - FERMEESEERI - L
HFFEESTERCFE  ANE-RAEERNRESSFECBER T
(for example; Lacy 1989; Poiley 1960; Williams-Blangero 1991) - SE{# 7 B E{%0]
FEh A A MAREHE - ANEESHRER - A (LRSS - DNA 338 R ffee >
FI A 4 BB R EST B8 H 54(MacCluer and others 1986; Williams-Blangero
1993) -

FEMAREREY)  CHEREEEY) - TEESRHEREME
R (Festing 1979; Gill 1980) - ML R EIR EFE S LAz FSRERSE
B AR SR R ERERILEE B A R - EUEREREET R
BAZEE 78 (% e B4 A FffTEE(Cramer 1983; Groen 1977; Hoffman and
others 1980; Russell and others 1993) - 7 & HEHIE DS TH$EMI(Green 1981;
Kempthorne 1957) AR ZE #5387 FOHNTMERCEEME 2155 -

ERBEHETEEE O N EERSEREHYEA - ARG
B (B E A RRER SIE A U LA R R - B STEA
< BEFRE R HF A ERRERER T RIEFAEL (RN - BERC &2 0 I
K HEERSESYEI RS —BRCBMER - £RELERRR - BFE
HHIFHL BB R R FHEE - DIINREEE R I S - RAHEE
BRI R R R FEHET - s - s T omEREIAEZER
A - DR EERFERFRAEMRAZ TREN - SRS MEER BRI

FIFEEG RS AR AR EEERENFELIHR
—REEEE v T{E(NRC1979b) HEIEZ: B &t {2 BB MBI R H o e &
HA F{ESEHERYTES] - B EHMR < EiEE K 1 (Festing and others
1972) » #li 5% A B (Festing and staats 1973 ; Gill 1984 : NRC 1992a) » #5571
B (International Committee on Standardized Genetic Nomenclature for Mice

19812+ b » ¢) » FIEFEEBHINRC 1992b) -
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ERT - HRBRREE BRVETTEIE - FIFEF] FE B3 %8673 (purpose-bred)
< EBEYIRE -

35




HEREY < HEFRENLIFFE L T BT S 08 - HEEREs
B BYIHEFER (FI40:USDA Class A dealers)Ei & & HAtR At BaBh e R 2
ORI AR R - BHSETIF S TR E BB YR BT & il - 148
[l BIAIARS - BIAnE e e A IS SR - Ten{TfEe
EEiR = EHE - BERERER - SR LR EERF R
ERANHEWIRC LR BN EECNERE - BREYRENER
B RIFSCRERER  BIET | BETFER > BRI TR MR R ax
K MRS AR - ERaE A GBS Rs BEEETHEN - 2
EAH LERREAMUEE  BETREREE2E - BEIEEC TS
RIS RSTEIT - MR E A RERRERZ SRR © s = R
HAf « RAGRIZA KBV S B 2 IR E » PR R | R 28 s
HESNEFWERAR  LIEELIEA BRI R TR C ¥EHE T
> EEWRERREEN - MBI EREE S SEAE EI98H5 7 AWRS &
NEEREYNESERMERIATARES - B4 EHBEREH#1SY
Hilfs PHS EH(CFR Title 42) » AHMEERABEIFIIETHE - BH
FEIMNEAE cynomolgus R 1R {A T HE 1 K EBFR 3/ 2% FR1990 CDC1991 2
X - '

HREE
PREVENTIVE MEDICINE

A R E A SR E Er—8 - AR TS
FEEMERFORGE Y. (R R R 3R S A T B RRR o R RS T e R
REBR)  LEASMEREE - KRB EOEERE - SBREFR
SeHTRERR ¢ TG A SR - SEFE R AN BN YRTENE - SRR RERm
LiRseFE R ah -

T R I e e
Quarantine, Stabilization, and Separation
TR RERTIEE  BYY)SEEE L B - E AR YRR
TE BB AE VR S T L SRS L - R TR R R IR
S ABBTTC EREYIRE I - BB A\ BIEEE —EETiE - LTS
#15 EBY BB R EREYRN - R AR R -
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PB4 N\ B Sl Aaim b6 2 ERRIE 545 72 (Butler and others 1995) - HE K
HEY  EEREEHRER N SR  DBRE ABRBRIAELAZER - &
TR BTER RIS #3R Filoviral & mycobacterial 2 BZHE A B R
MBIV R R R B (R B R R RUE(CDC1991 - 1993) - BREE A B 7]
SRRt BYRERARES - RE M EEREHCRE 2
BEHTEABRETE BRI BT Bl B CREZIGRE T
SRR REE - HEEEEYIN S - 24T EURMSRIeB =2
FERERIREERY LA R - EHEERER e ERERS B
PERR P HERYYRIRE < ATRE - BRI B e RE Y ] S S s iR - 35
MEfiER LY » AR EHL R B RS - DU R B o e -
Aot R - I35 EZ BIYMEEE A /il #RTE RS T — BeBs -
EEHEAR - ERERFRAEIREELIEENTEE - B EETHRT
YRR e SRR - BYEERERCBYHRMNE - HRE
FBET o NE o KRB REBRIFEFEFE - RNAREENNERE - &8
B E S Yt A EE 2 FE 3K (Drozdowicz and others 1990; Jelinek 1971;
Landi and others 1982; Prasad and others 1978; Sanhouri and others 1989; Tuli and
others 1995; Wallace 1976) -
ek fRENY) - PITRPRER SR E5% - MR REREZEm s 5
ER - £HETR ECEBE - BEMNFEER TN AEBMERENRZ B
o Efa/ MU g S - fEREIRESE - R E L FE S KRR EEE TRl
FERARNAEEEA - FERHE - A mEeaRER—EEaT
WRFRAIRIREREREL - ATR LBEEE - §Lg8Es T E BRRE
R TBTER YR - EEIS MBI RIE 5 [ BERRAER - THY IR B
AFREEREAERIRER 2
* £ TR Bordetella bronchiseptica B3 fEEE FL 2 TEARHIER, » TSR
B er S EE IS E %% (Manning and others 1984) -
* HHE - FTEARGERW) c FEME AR GENEHR I E A NEERE
IR BRI R BT - SRR MZY(Palmer and others 1968) K 50if:
RIE & (Hirsch and others 1991; Murphey-Corb and others 1986)%f
FENEE R YIS TR BN B A & SRS (SRR
B -
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« HUiEEEC BIEEA K H Bl —HE R - (REFREE TR EREREE
2 - Pl BIR ATRE G TR ML Herpesvirus tamarinus » [Bl—F
FHIE B A ER(Hunt and Melendez 1966) 5 B marmosets K
tamarins (Holmes and others 1964; Melnick and others 1964)EEFFEM:
A THERNR
TR AR mE I Em S EAERES - B ARCRER
IREEE I BHEaE - Blin A B2 sialodacryoadenitis virus - 7[\E,:Z mouse
hepatitis virus » 217 Pasteurella multocida » macaque ;2 Cercopithecine

herpesvirus 1 » &1 Mycoplasma hyopneumoniae -

IR BEm » 28T - TR R IR

Surveillance, Diagnosis, Treatment, and Control of Disease

BB EMLREREEERR - RECHRERZTRLER -
BE TR ZiEH| B AR aTliBok c N BRIB(E - IR E » iR LIFFRE
HAETT  (BEFRERL T WS FERP e SREREREC 8 -
Riltgmisf B8N - EATER LR T - WEIHEIRIE S S - Al H iR
TR ZERATRERUCA IR T - TMARTRAREE % 5 Al RS2 A8 B BR R
TE > R fE REVIC ZERATE -

EREYC HARER R 2ERERLEN - ERETFEEHCIEC
PR EERIER BB TR FEITENEIE B EE R -
BV R MIYRRBE SR BB REYIEN - SR EES2EY
WEEEEARERENER R - AR EYHERE - SR aEF 15
AR E) -

RlGTG 2 iR TR IR BRI SRR B E R -
BERE2E RN EREE2EE TECHRE - iR 2B 5=
FNIR AR S BRRES - IR MEYWS - RRAERMFES -
G B RO HFERESRGETIOR - FHERAISEM A B R
E - mEGTRBERRZS BT B LE TEMEEREREESSR
5\; o

TR HMAERS  AHEREN - RFEHREERN—REBEE
EEEY L - ARG Emt e R AR TR B EEMEYR
(AR EEET B - — SR e Y. JRIRE » 4 Sendai» MHV - LCMV >
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MP » KRV £ - BERE 5 [ SBEEAELR - BB ST RE R A
HYBRMY > TISA BT - BT el A0 e ISR T PR B - fife] KETEE YIS
ERBE T B AR R RS TE BIERR T YRRk
B FHEIZER B RRE s RE SRR RS e BT s
REHCPEE -

HAREERRFEEES RS M - HABBMAEY RS BEl =, -
WEHEAEEE - A%7SES > PCR 2 DNA 447 - TEETEER NI A HE
KERRTER - WHIRAEETTHE - WM QRS Es - HERAHRG - MR
PR A Y Y L T RS IR A 2 75 2 (Nicklas and others 1993)
BRI AIRAVNE, - KESE B S FBsES H(MAP » RAP » GAP)ZEHR IR &
FELEYIH1FHde Souza and Smith 1989; NRC 1991c) » LAFR HE e B B e R
gé o

FHiT
SURGERY

FTRIIRE - RN TIIRR A8 ABZIIs - |5 T
BRAREOZ B - B BRI B BT F BT oD A PR AR (see
Appendix A, “Anesthesia, Pain, and Surgery”) - MEERREZZERENEEm
EFF B R ATIARTTR - FAREERER A 2ET  GaRE
BHEFRZZH  T{EER TR IEE (Brown and Schofield 1994; Brown and
others 1993) -

HFMER RSB ERTE - DRSS BTy Htm
F» MIHTEEEFAEERAE SR - 50 T - A s,
VISAERF SN T TR - AN ERRE S TR L S ERE R - e
HZEHRATHEEZH > RER VAN - ﬁﬂﬁﬁtﬁ%ﬁ$ﬁ§é‘i¥#@}%@%§%&
EF - HECERFCTEFLETRE  WETETEHEE M- LI
IR 2 AT B RSt R B P e -

FTRT RBEHFTE LEABSEETE » BENRIEET - FENTT - B
BAR  FWHE  SEEABRHEAS - SHEIES i E A 28 e
REHERER - BT < SMFEH 7% B (Cunliffe-Beamer 1993) ; EATEF = B
KINEE  BWIFiian s R R i & B2 2 (Brown and Schofield
1994) - FERBLS - GINRFA BEM SN SO R RS
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BRE SR RE R SR - RISETRTE % B 6 P14 (Klement and others
1987) - (HEEERS & - ARILURIAE A4 RRKEE T HERFER -

AB IR AR R LR F i - NIRRT - AARFT
Z EN{ERHREEL L - UUEIRSHE » S EREER » B IEMETRAES L
EHAEHEYZR{R(Chaffee 1974; Wingfield 1979) - BH —{Ezt#I+ - £EH
FESBERZAESENEITFAMET » Bk ks T fhEyz 36 -
ARl ETREEEN—EE - 10 - $ABNEI S s 8 » Bl
REE ImsAR BN A B RS - AR PR TR MR R R
XA B F iR R 753K - ASR 1989; RELEEHEARRE A RIS R
RS > KIGETEEE R 2 ISR - ARIR PHS BERRFEM =S AWRS £
EHEY IACUC - BEFHZENABFINABZERIFMEEECE -

—fRM S - SRR RSB EER/NFITRE - THRERE 12
¥ T B BEEEIGHAEERE - TEFEEFC EERETHEE
Bl Filrs S B A RS RO A BEE - PIANRIEE Tl - MoiET
fi - BHERTET - BRETRE SR RSV E T - NAITFEEZ S BT~ EA
B A SRR EERKA ECEER  AIINEO &S BRIEHECE)
T B LSBT RFNER - 26 RBZZREFS - R —LEE
BRPR ELAFTR2 AR E— R EREE - MEE e FhfEE - N F
f3E AT BN B AR 2 R P ETT - (B R R SRR 2 ERAE U] i BE
BREREEEEN - BEERSCERRLUMRZAERET  EREEREAR
AR EEEEERER CEK -

IEAEMEZIEITFT - BEF R BRI MBE P RIE M L5
S RREME - HILERE  FAEMEC ETHEFEETRIFLENR - (B
EARZBFHIE - FENER  SBETFITTS 2 iFRSEE T ER(Slattum
and others 1991) -

LEAREFT R IEREEE - HARMFEE SRS IE B H AR - #a0 - 12
W BRI S R T 0Rs - HEFE B R ETRENRE -
HILLABEFTRER A S - SRR ERMEEREZRGCBE - EitE
i - Filree BR LI EINS - R EENEFNRHRESERERL
A - BOIRFRGCREER - BIF R R MFR P - 2 -

B E S F BTN RS TE R PR e B o R
(Cunliffe-Beamer 1993) - #EELIEH— 2187 - SSMBGAERIEA » AGELHAY
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(Schonholtz 1976) - MESESHF s 28 » FEH » BUSER=H - 5—
BEFAERAECERREREAERTEE ERTHAFRR -

: MBS EERB L HEMH WIS R FEATALZ 135 (Hofmann 1979) ;
SIBHERTIZ Yl - AR PRIt FHoRIEYS  RRETes
(Chamberlain and Houang 1984; Pereira and others 1990; Schonholtz 1976) ; =Efif
il FERT RIEAEY) 5 R T (Kagan 1992b) ; RSB FIAMRIEAT 2 B LU
R B8R (Ayliffe 1991; Kagan 1992a; Ritter and Marmion 1987; Schofield
1994; Whyte 1988) -

BEHHAZEE - FRYISZ M B E(Schofield 1994) - —fg 2 2 5
ARFREBAE L RREE - A REER S SISt ER LRSS
TR SERA R (Berg 1993) - F5{60 F i BASEEE KR IERS - HI B S S s
FoIE » B Ve (0 P AT RS A B P I B KR A S R K B e 0
B G NERER] - BT IR 187 (Rutala 1990) -

—IRIME  FFEEREY. R R L ar— s SRR
e BRIFRARERSTR - HUWERE IACUC HEZIBEIET » HEfL
HRRFTETT - IR S8 ME AT RE 2R R b ok T e 8 - IR AR ks
EERAIFERA B BB M R 2 W1 (AORN 1982:
Bartley 1993) - ‘HREE R FIEEA MR - HIES IMEESEE v &S
Btk FUBERERWNE -

BB FIEHE RIS 8148 » SRR A A E A - s
HESREREEC R £ BIE - IR TS - 88 e I
R RITRBERIFTS |38 0 & BRIPE A 9EEReE > 4 (Dardai and Heavner
1987) - N LIREIEIRNEE -

BYEEZ TN RE ST AR R - B
FIEHER M2 ERAP RS HE HAEEERYS B g
éﬁﬁﬁqEZi@&ﬁﬁﬁﬁg(Bemer 1972; Bradfield and others 1992;
Cunliffe-Beamer 1990; Waynforh 1980, 1987) » BRI S R FM e IR
BIGER - ~LEEERTWT BEERISEITN - e 28 e
WNEBO  BOFMRE - B RTSREWER iR -
HEARBFWLLET SN ER T e B R e R E R NER
A5 A #521Y(Brown 1994; Cunliffe-Beamer 1993) - — BB Sl I i
BRI R AR A B AT 23 (Cunliffe-Beamer 1983; 1993)
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—HRME - HREYRSERTM e SEER - TR HEEE
FEEEFRR  BEEREYIFERE - A 0 HR S5 SRRRENE
B ROTC SN FRERRERER - HRE AR YREWES g
HEFHELE » BT REANILERRE - (52 - MERLBSIEERHT - HHLIRE
HEMYRE KR TR - R 88 IR MY A
KEMGEREEREN - ATERC FITRE  RERSHR  RTBALLCF
AEEH) -

FioaTZ REE T EET I FiR B E B R B REERE
CkkiZ BRCE © HPIRETS RS B T A SRIB{EE SRS - THFe A B R BRESATE
HARSEEES R - LREGEEN TR 2B Bk - Fiigs—EE
ETEREERANEYCRERIRSHERE . RE - HIMBRREh SRR 8
VIFERISTERC R BUE T » WA TEE MR - [ » th B B ae R ae
BB LIRIE KPR RRZIIRE - BT S (B S ANE SR -
A AR B FE R S R B FEME P R P 7k 3 R B AEE 2~ Z-87(FBR 1987),
IEERI R MY HEE - BRMEOC BN BEH I HES -

PTRESARE T RERE L B - FIIREARIR R 48 - AT SR
AOUREZEMLEE - R ROt AR ETRE - £0H5 (R Tk
FlrRRZHR B BRRE KBRS ST R % (Ufaw
1989) -

AR IR R
PAIN, ANALGESIA, AND ANESTHESIA

B EE TR —SHNEE R R TR S EE L5 1%
RERRR  BIILER SRS - KRR EN S SEEEEY
FARE BRI TREM 28 - SRR BB - Fragyigs
RRERECRES e EENEZ E - R RIE5 (SRR R
RIFE - BRR—FE8HET - BRI - AT e ELHERE S aRE
[& - IR FE RS L REINEREY S - TR FRRl S AT
E  HERHVER - NRC HiRZ Recognition and Alleviation of Pain and
Distress in Laboratory Animals(NRC1992)&+%18 2 AR R Al < B8
HAERRRIERA - (Bffek A N5 E R ERD

EREESERERRORE A LR ERENSBH S EE e AR
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HERPRFF RS (T (Hughes and Lang 19863; Soma 1987) -t S SEENEHES
[ FEAFAH[Fl(Breazile 1987; Morton and Griffiths 1985; Wright and others

1985) » I E BT R R A5 » BRiS < aEeE g R -
Hal—EREMECHETRR AU ALESRER RS EE s i8E 0%
B FEHAR - TR Lo i B s R R REE - AW
ACBAREN RAEEYZATE - EEEE S LIRSS (RS - &
BVEEBEWRARME » #ELEEELEN (Dresser 1988; Dubner 1987;
Kitchen and others 1987) - —#}f S @ BRIFEEAMHEC BRELE » TAIRTTE
GRE TR RIERE] - EIFHR 2 SR e e s \ 85 (3 BIER e
5 | B e B YRS 5 _F(IRAC 1985) -

EREY) ILER SRS S — F S 208 - MEFRRNESE
REFERZEERENEZRRERN  FRARREIER S ER  HIFHE
YN LR TEEERAVER - FHa(SEEThER (LR - "TAERT LU
Filik IERR - B BETEZE VRS BsSEBRER  BeE
BEE KEREYHBERECTERE - FIREREomE - SEyiie
ZEEN  AREFUNERAEASCERGEERERERE FEEE
EYERHEY R - SRS YIIEEEEY - RS SEMTEs
B B PR B LR SR AR R (B - BTSSR 2% -

AR S-S - DUEERET  TRARH RS A
IR L FERIERMEE - SRR R - A NERS BEAEeHR
oA R BERIEC & 5 A - TS I RR5 (40 pancuronium) & & EA 2 & i
BHECAEA - DRSSl 2 BB /1(Klein 1987) - & RSB S RIER
REAME S | S B R P AR - S SRR S A e R e
REINAMBEE AT 2T « HERa - —ibE TR ARG 8
fiE » ANLBRIMER S ZERUUR - SRBETFAE - S5 L AT IR A LB HEmE
BB - HREEATECC SRR SIRREE B2 IEEEL THRE
HERDL T Z B RS - AR A A - Mt e T
PENRC 1992) -

BRT EER - (BB RSEERILIS: - I FEBEE M AR st
BHEZHENRC1992 ; Spinelli1990) -

QORTAR » FERSAT PRSI SRR AR A - A BT e 2 S
B2 BhIRS B BRI AR - SEEEEY T f SR T B B R
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FYIERE L - BT EERR A E TR - A HER L ER
IACUC ZEHEYRFEIL(FEECFER G THT - BS - —RAEEH
Y5 R IRRE - HEEHRECEYE 5 S5R7 SEkg - HE R
REEHENI AL LR - A5 3518 (distress) 2 A&LER(NRC 1992; Van Sluyters
and Oberdorfer 1991) -

HEES
EUTHANASIA

TEER—ERIH AR - LA FEE R XSt - A S B
VRERGER RS ZBE - —ReR - RIER AR B IR DT R
7= BRIBWYZSSTIRAZ H95EF 1993 Report of the AVMA Panel
on Eathanasia (AVMA1993 or later editions)Z 3R EHETT - 5h T L7 B ETFE
L EEEE TIIREEE T ARCEAESEY 0 A e @EEL
N - B RERIRE RIS REIRERE 5 BESRATRAORRT B
Kl Lo RS HEREEEGAES T AR T2 EHE#
7 R

HELEERENS - BERC BRI ERR B RZIBE 2R
SRR DAY RIS - HILSSE s REBESH—BIET - FHBEE
o - FERARETE S EITERIEC R - PIANRT & S BR i al 35 f S AR E SR
TTREENRAER - SRR/ NURRIEE AT - TS EERFELA
ERE - FR RN ERIER -

TERITRRITZRE MBS R HEWER TR 64 - fla1 » —&8iy
FEHRIEC R e R BB IES » BB NHHE 8 32( pheromones ) - ALK
RE - RIFERSF BB RRE - BREBHRELE I TLBEHE(AVMA
1993 ) -

FEFEFER MR R TGE  FiEEEERERC HEEWTE -
—MEME - ERARAMRIER AN (L2 (4] barbitarates » FERIFMEZ R
AT - B SO E R TSEMERR s - BT
FRIRRE - B RENEERZBREZZE » ORI L EEEH ]
RETERRERATE - LRI AREHER IACUC ZEFEBRAME -

Bh¥1C TSI R E PR A SR E T - STRFRIE DI B T
PIREZURERIETT - BVt PIE B E 3 A L3R 4 g o Ak
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HE - B HE 2 TEALR - BBEEWEAENS » NEWRTLer
ZIRE » FIREEERG L B R - RS A MR ST IS T
B BRI B RIS EEERS © BUBHEIE Y RIE & E RS (Arluke 1990,
NRC 1992; Rollin 1986; Wolfle 1985) » [R#E T{E4 M S + & A BESERZ
BRI R -
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B
Selected Organizations Related to
Laboratory Animal Science

American Association for Accreditation of Laboratory Animal Care
(AAALAC), 11300 Rockville Pike, Suite 1211, Rockville, MD 20852-3035
(phone: 301-231-5353; fax: 301-231-8282; e-mail: accredit@aaalac.org).

This nonprofit organization was formed in 1965 by leading U.S. scientific
and educational organizations to promote high-quality animal care, use, and well-
being and to enhance life-sciences research and education through a voluntary
accreditation program. Any institution maintaining, using, importing, or breeding
laboratory animals for scientific purposes is eligible to apply for AAALAC ac-
creditation. The animal-care facilities of applicant institutions are visited and the
program of animal care and use thoroughly evaluated by experts in laboratory
animal science, who submit a detailed report to the Council on Accreditation. The
council reviews applications and site-visit reports, using guidelines in the Guide
Jfor the Care and Use of Laboratory Animals, to determine whether full accredi-
tation should be awarded. Accredited institutions are required to submit annual
reports on the status of their animal facilities, and site revisits are conducted at
intervals of 3 years or less. The Council on Accreditation reviews the annual and
site-revisit reports to determine whether full accreditation should continue.

Fully accredited animal-care facilities receive a certificate of accreditation
and are included on a list of such facilities published by the association. Many
private biomedical organization strongly recommend that all grantees be sup-
ported by an AAALAC-accredited animal program. Full accreditation by
AAALAC is accepted by the Office for Protection from Research Risks of the
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National Institutes of Health as strong evidence that the animal facilities are in
compliance with Public Health Service policy.

American Association for Laboratory Animal Science (AALAS), 70 Timber
Creek Drive, Suite 5, Cordova, TN 38018 (phone: 901-754-8620; fax: 901-753-
0046; e-mail: info@aalas.org; URL: http://www.aalas.org/).

AALAS is a professional, nonprofit organization of persons and institutions
concerned with the production, care, and study of animals used in biomedical
research. The organization provides a medium for the exchange of scientific
information on all phases of laboratory animal care and use through its educa-
tional activities and certification. AALAS is dedicated to advancing and dissemi-
nating knowledge about the responsible care and use of laboratory animals for the
benefit of human and animal life. AALAS publishes Laboratory Animal Science
(bimonthly journal), Contemporary Topics (bimonthly journal), training manuals
for laboratory animal technicians, an annual membership directory, a directory of
certified technologists, and occasional pamphlets on special subjects. AALAS
answers inquiries; conducts certification program for laboratory animal techni-
cians; conducts annual scientific sessions at which original papers are presented,
with seminars and workshops on laboratory animal science; distributes publica-
tions; lends film and slide sets; and makes referrals to other sources of informa-
tion. Services are available to anyone.

American College of Laboratory Animal Medicine (ACLAM), Dr. Charles
W. McPherson, Executive Director, 200 Summerwinds Drive, Cary, NC 27511
(phone: 919-859-5985; fax: 919-851-3126).

ACLAM is a specialty board recognized by the American Veterinary Medi-
cal Association (AVMA). It was founded in 1957 to encourage education, train-
ing, and research; to establish standards of training and experience for qualifica-
tion; and to certify, by examination, qualified laboratory animal specialists as
diplomates. To achieve these goals, the college seeks to interest veterinarians in
furthering both training and qualifications in laboratory animal medicine.

The annual ACLAM Forum is a major continuing-education meeting.
ACLAM also meets and sponsors programs in conjunction with the annual meet-
ings of AVMA and the American Association for Laboratory Animal Science. It
emphasizes and sponsors continuing-education programs; COSpoOnsors symposia;
cosponsors about 30 autotutorial programs on use, husbandry, and diseases of
animals commonly used in research; and has produced 14 volumes on laboratory
subjects, such as The Laboratory Rat and The Mouse in Biomedical Research.

American Humane Association (AHA), 236 Massachusetts Avenue, NE, Suite
203, Washington, D.C. 20002 (phone: 202-543-7780; fax: 202-546-3266).
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AHA is a professional, nonprofit organization of organizations and individu-
als concerned with the exploitation, abuse, and neglect of children and animals.
AHA was founded in 1877 and was the first national organization to protect
children and animals.

AHA supports the 3 R’s in biomedical research: refinement, reduction, and
replacement where possible. AHA informs its members of issues in biomedical
research through its magazine, Advocate, which is published quarterly.

American Society of Laboratory Animal Practitioners (ASLAP), Dr. Bradford
S. Goodwin, Jr., Secretary-Treasurer, University of Texas, Medical School-
CLAMC, 6431 Fannin Street, Room 1132, Houston, TX 77030-1501 (phone:
713-792-5127; fax: 713-794-4177).

ASLAP, founded in 1966, is open to any graduate of a veterinary college
accredited or recognized by the American Veterinary Medical Association
(AVMA) or Canadian Veterinary Medical Association (CVMA) who is engaged
in laboratory animal practice and maintains membership in AVMA, CVMA, or
any other national veterinary medical association recognized by AVMA. Its pur-
pose is to disseminate ideas, experiences, and knowledge among veterinarians
engaged in laboratory animal practice through education, training, and research
at both predoctoral and postdoctoral levels. Two educational meetings are held
annually, one each in conjunction with the annual meetings of AVMA and the
American Association for Laboratory Animal Science.

American Society of Primatologists (ASP), Regional Primate Research Center,
University of Washington, Seattle, WA 98195 (URL: http://www.asp.org).

The purposes of ASP are exclusively educational and scientific—specifi-
cally, to promote and encourage the discovery and exchange of information
regarding primates, including all aspects of their anatomy, behavior, develop-
ment, ecology, evolution, genetics, nutrition, physiology, reproduction, system-
atic, conservation, husbandry, and use in biomedical research. The ASP holds an
annual meeting, sponsors the American Journal of Primatology, and publishes
the ASP Bulletin quarterly. Any person engaged in scientific primatology or
interested in supporting the goals of the society may apply for membership.
Membership and information about the International Primatological Society can
be obtained from ASP.

American Veterinary Medical Association (AVMA), 1931 North Meacham
Road, Suite 100, Schaumburg, IL. 60173-4360 (phone: 800-248-2862; fax: 708-
925-1329; URL: http://www.avma.org/).

AVMA is the major national organization of veterinarians. Its objective is to
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advance the science and art of veterinary medicine, including its relationship to
public health and agriculture. AVMA is the recognized accrediting agency for
schools and colleges of veterinary medicine. It promotes specialization in veteri-
nary medicine through the formal recognition of specialty-certifying organiza-
tions, including the American College of Laboratory Animal Medicine. The
AVMA Committee on Animal Technician Activities and Training accredits 2-
year programs in animal technology at institutions of higher learning throughout
the United States. A list of accredited programs and a summary of individual state
laws and regulations relative to veterinarians and animal technicians are available
from AVMA.

Animal Welfare Information Center (AWIC), National Agricultural Library,
5th floor, Beltsville, MD 20705-2351 (phone: 301-504-6212; fax: 301-504-7125;
e-mail: awic@nal.usda.gov; URL: http://netvet.wustl.edu/awic.htm or http://
www.nalusda.gov).

AWIC, at the National Agricultural Library, was established by the 1985
amendments to the Animal Welfare Act. It provides information on employee
training, improved methods of experimentation (including alternatives), and ani-
mal-care and animal-use topics through the production of bibliographies, work-
shops, resource guides, and The Animal Welfare Information Center Newsletter.
AWIC services are geared toward those who must comply with the Animal
Welfare Act, such as researchers, veterinarians, exhibitors, and dealers. Publica-
tions and additional information are available from AWIC.

Animal Welfare Institute (AWI), P.O. Box 3650, Washington, DC 20007
(phone: 202-337-2332; fax: 202-338-9478; e-mail: awi@igc.apc.org).

AWI is a nonprofit educational organization dedicated to reducing the pain
and fear inflicted on animals by humans. Since its founding in 1951, AWI has
promoted humane treatment of laboratory animals, emphasizing the importance
of socialization, exercise, and environmental enhancement. The institute supports
the “3 R’s”: replacement of experimental animals with alternatives, refinement to
reduce animal pain and suffering, and reduction in the numbers of animals used.
Educational material published by AWI includes the AWI Quarterly, Comfort-
able Quarters for Laboratory Animals, Beyond the Laboratory Door, and Ani-
mals and Their Legal Rights and is available free to scientific institutions and
libraries and at cost to others. The institute welcomes correspondence and discus-
sion with scientists, technicians, and IACUC members on improving the lives of
laboratory animals.

Association of Primate Veterinarians (APV), Dr. Dan Dalgard, Secretary,
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Corning Hazleton, 9200 Leesburg Turnpike, Vienna, VA 22162-1699 (phone:
703-893-5400 ext. 5390; fax: 703-759-6947).

APV is a nonprofit organization whose missions are to promote the dissemi-
nation of information related to the health, care, and welfare of nonhuman pri-
mates and to provide a mechanism by which primate veterinarians can speak
collectively on matters regarding nonhuman primates. The organization devel-
oped after an initial workshop on the clinical care of nonhuman primates held in
1973 at the National Institutes of Health. Six years later, bylaws were adopted to
formalize the missions and operation of the group. Members of APV are veteri-
narians who are concerned with the health, care, and welfare of nonhuman pri-
mates. The association meets annually, publishes a quarterly newsletter, and
contributes to other scholarly and regulatory efforts and issues concerning non-
human primates.

Australia and New Zealand Council for the Care of Animals in Research
and Teaching (ANZCCART): ANZCCART Australia, The Executive Officer,
PO Box 19, Glen Osmond, South Australia 5064, (phone: +61-8-303-7393; fax:
+61-8-303-7113; e-mail: anzccart@waite.adelaide.edu.au; URL: http://www.
adelaide.edu.au/ANZCCART/); ANZCCART New Zealand, The Executive Of-
ficer, C/- The Royal Society of New Zealand, PO Box 598 , Wellington, New
Zealand (phone: +64-4-472 7421; fax: +64-4-473 1841; e-mail:
anzccart@rsnz.govt.nz; URL: http://www.adelaide.edu.au/ANZCCARTY/).

ANZCCART was established in 1987 in response to concerns in both the
scientific and the wider communities about the use of animals in research and
teaching. ANZCCART is an independent body that has been developed to pro-
vide a national focus for these issues. Through its varied activities, ANZCCART
seeks to promote effective communication and cooperation between all those
concerned with the care and use of animals in research and teaching.
ANZCCART’s missions are to promote excellence in the care of animals used in
research and teaching and thereby minimize their discomfort, to ensure that the
outcomes of the scientific uses of animals are worthwhile, and to foster informed
and responsible discussion and debate within the scientific and wider communi-
ties regarding the scientific uses of animals.

Canadian Association for Laboratory Animal Medicine/L’Association
canadienne de la médecine des animaux de laboratoire (CALAM/ACMAL),
Dr. Brenda Cross, Secretary-Treasurer, 102 Animal Resources Centre, 120 Main-
tenance Road, University of Saskatchewan, Saskatoon, Saskatchewan, Canada
S7N 5C4.

CALAM/ACMAL is a national organization of veterinarians with an interest
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in laboratory animal medicine. The association’s missions are to advise interested
parties on all matters pertaining to laboratory animal medicine, to further the
education of its members, and to promote ethics and professionalism in the field.
The association is committed to the provision of appropriate veterinary care for
all animals used in research, teaching, or testing. The association publishes a
newsletter, Interface, four times a year.

Canadian Association for Laboratory Animal Science/L’association
canadienne pour la technologie des animeaux laboratoire (CALAS/ACTAL),
Dr. Donald McKay, Executive Secretary, CW401 Biological Science Building,
Bioscience Animal Service, University of Alberta, Edmonton, Alberta, Canada
T6G 2E9 (phone: 403-492-5193; fax: 403-492-7257; e-mail: dmckay
@gpu.srv.ualberta.ca).

CALAS/ACTAL is composed of a multidisciplinary group of people and
institutions concerned with the care and use of laboratory animals in research,
teaching, and testing. The aims of the association are to advance the knowledge,
skills, and status of those who care for and use laboratory animals; to improve the
standards of animal care and research; and to provide a forum for the exchange
and dissemination of knowledge regarding animal care and research. CALAS/
ACTAL maintains a Registry for Laboratory Animal Technicians, publishes a
newsletter six times a year, and hosts an annual national convention.

Canadian Council on Animal Care (CCAC), Constitution Square, Tower II,
315-350 Albert, Ottawa, Ontario, Canada K1R 1B1 (phone: 613-238-4031; fax:
613-238-2837; e-mail: ccac@carleton.ca).

CCAC, founded in 1968 under the aegis of the Association of Universities
and Colleges of Canada, became an independently incorporated, autonomous
organization in 1982. Through its development of guidelines, assessment visits,
and educational/consultation programs, the CCAC is the main advisory and re-
view agency for the use of animals in Canadian science. Compliance with CCAC
guidelines, published in two volumes, is a requirement for the receipt of grants or
contracts. CCAC is currently funded by the Natural Sciences and Engineering
Council of Canada, the Medical Research Council of Canada, and some federal
departments.

Center for Alternatives to Animal Testing (CAAT), Johns Hopkins Univer-
sity, 111 Market Place, Suite 840, Baltimore, MD 21202-6709 (phone: 410-223-
1693; fax: 410-223-1603; e-mail: caat@jhuhyg.sph.jhu.edu; URL: http://
infonet.welch.jhu.edu/~caat/).

CAAT was founded in 1981 to develop alternatives to the use of whole
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animals for product development and safety testing. Although CAAT’s mission
focuses primarily on the development of alternatives for testing, the center also
works with organizations seeking to implement the 3 R’s in research and educa-
tion. These organizations are throughout the world, primarily in North America,
Europe, Australia, and Japan.

CAAT is an academic research center based in the School of Hygiene and
Public Health at Johns Hopkins University in Baltimore, whose programs encom-
pass laboratory research, education/information, and validation of alternative
methods.

CAAT’s primary outreach to scientific and lay audiences its newsletter,
which is published three times a year. A newsletter for middle-school students,
CAATALYST, is published three times a year.

Center for Animals and Public Policy, Tufts University, School of Veterinary
Medicine, 200 Westboro Road, N. Grafton, MA 01536 (phone: 508-839-7991;
fax: 508-839-2953; e-mail: dpease@opal.tufts.edu).

The center is a unit of Tufts School of Veterinary Medicine that deals with all
aspects of human-animal interactions. The center publishes two newsletters (The
Animal Policy Report, quarterly; The Alternatives Report, bimonthly) and other
reports and related items, including The Animal Research Controversy, a 200-
page report that includes an appendix on the animal-protection movement. The
center also has established an MS program in animals and public policy, a 1-year
program directed at persons with a graduate degree or equivalent life experience.

Foundation for Biomedical Research (FBR), 818 Connecticut Avenue, NW,
Suite 303, Washington, DC 20006 (phone: 202-457-0654; fax 202-457-0659; e-
mail: nabr-fbr @access.digex.net; URL: http://www.fiesta.com/fbr).

FBR is a nonprofit, educational organization dedicated to promoting public
understanding and support of the ethical use of animals in medical research. The
Foundation has a wide range of educational materials available for students as
well as the general public, including brochures, booklets, videotapes, speaker’s
kits, posters, and is a source of information on education and training materials
related to laboratory animal science. FRB hosts press events and assists members
of the media in locating researchers to address issues regarding animal research.

The Humane Society of the United States (HSUS), 2100 L Street, NW, Wash-

ington, DC 20037 (phone: 202-452-1100; fax: 301-258-3082; e-mail:
HSUSLAB @ix.netcom.com).

HSUS is the nation’s largest animal-protection organization. The society is
active on a wide variety of humane issues, including those affecting wildlife,
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companion animals, and animals in laboratories and on farms. HSUS publishes a
quarterly magazine (The HSUS News), a newsletter (The Animal Activist Alert),
and a variety of reports, brochures, and other advocacy materials. The society
works actively on issues involving the use of animals in research, safety testing,
and education. This work is spearheaded by the HSUS Animal Research Issues
Section, with the aid of a Scientific Advisory Council. The aims of this research
are to promote the 3 R’s of replacement, reduction, and refinement; strong regu-
lations and their enforcement; openness and accountability among research insti-
tutions; and an end to egregious mistreatment of animals. HSUS pursues these
aims through educational, legislative, legal, and investigative means. Staff are
available to give presentations and write articles on these topics.

Institute of Laboratory Animal Resources (ILAR), National Research Coun-
cil, National Academy of Sciences, 2101 Constitution Avenue, NW, Washington,
DC 20418 (phone: 202-334-2590; fax: 202-334-1687; e-mail: ILAR @nas.edu;
ILAR Journal e-mail: ILARJ@nas.edu; URL: http://www2.nas.edu/ilarhome).

ILAR develops guidelines and disseminates information on the scientific,
technologic, and ethical use of animals and related biologic resources in research,
testing, and education. ILAR promotes high-quality, humane care of animals and
the appropriate use of animals and alternatives. ILAR functions within the mis-
sion of the National Academy of Sciences as an adviser to the federal govern-
ment, the biomedical research community, and the public. ILAR Journal is pub-
lished quarterly and is distributed to scientists, biomedical administrators, medical
libraries, and students.

International Council for Laboratory Animal Science (ICLAS), Dr. Steven
Pakes, Secretary General, Division of Comparative Medicine, University of Texas
Southwestern Medical Center, 5323 Harry Hines Boulevard, Dallas, TX (phone:
214-648-3340; fax: 214-648-2659; e-mail: spakes @mednet.swmed.edu).

ICLAS is an international nongovernment scientific organization that was
founded in 1961 under the auspices of UNESCO and several scientific unions.
The aims of ICLAS are to promote and coordinate the development of laboratory
animal science throughout the world, to promote international collaboration in
laboratory animal science, to promote the definition and monitoring of quality
laboratory animals, to collect and disseminate information on laboratory animal
science, and to promote the humane use of animals in research, testing, and
teaching through recognition of ethical principles and scientific responsibilities.

ICLAS has programs addressing microbiologic and genetic monitoring and
standardization, assisting developing countries in pursuing their objectives in
improving the care and use of laboratory animals, and improving education and
training in laboratory animal science. ICLAS accomplishes its goals through
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regional scientific meetings, an international scientific meeting held every 4 years,
the dissemination of information, and expert consultation with those requesting
assistance.

ICLAS membership is composed of national members, scientific union mem-
bers, scientific members, and associate members. The Governing Board is re-
sponsible for implementing the general policy of ICLAS and is elected by the
General Assembly every 4 years.

Laboratory Animal Management Association (LAMA), Mr. Paul Schwikert,
Past-President. P.O. Box 1744, Silver Spring, MD 20915 (phone: 313-577-1418,
fax: 313-577-5890).

LAMA is a nonprofit educational organization. Membership includes indi-
viduals and institutions involved in laboratory animal management, medicine,
and science. The mission of the association, founded in 1984, is to “enhance the
quality of management and care of laboratory animals throughout the world.”
The objectives of LAMA include promoting the dissemination of ideas, experi-
ences, and knowledge in the management of laboratory animals, encouraging
continued education, acting as a spokesperson for the field of laboratory animal
management, and assisting in the training of managers. The organization con-
ducts a midyear forum on management issues and topics of interest to the general
membership and an annual meeting in conjunction with the American Associa-
tion of Laboratory Animals Science national meeting. LAMA Review is a quar-
terly journal on management issues published by the organization, and LAMA
Lines is a bimonthly newsletter on topics of general interest to the membership.

Massachusetts Society for the Prevention of Cruelty to Animals/American
Humane Education Society (MSPCA/AHES), 350 South Huntington Avenue,
Boston, MA 02130 (phone: 617-522-7400; fax: 617-522-48835).

The Center for Laboratory Animal Welfare at MSPCA/AHES was formed in
1992 to bring thoughtful analysis to the complex issues surrounding the use of
animals in research, testing, and education. Its work involves researching issues
related to the welfare of laboratory animals, creating educational materials, and
developing programs on issues of interest to the public.

Founded in 1868, MSPCA/AHES is one of the largest animal-protection
organizations in the world. It operates three animal hospitals, seven animal shel-
ters, and a statewide law-enforcement program in Massachusetts. It is widely
recognized for national leadership in humane education, publications, legislative
issues, and veterinary medicine.
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National Association for Biomedical Research (NABR), 818 Connecticut Av-
enue, NW, Suite 303, Washington, DC 20006 (phone: 202-857-0540; fax 202-
659-1902; e-mail: nabr-for @access.digex.net; URL: http://www.fiesta.com/nabr).

NABR is a nonprofit organization of 350 institutional members from both
academia and industry whose mission is to advocate public policy that recognizes
the vital role of laboratory animals in research, education, and safety testing.
NABR is a source of information concerning existing and proposed animal wel-
fare legislation and regulations at the national, state, and local level.

Office for Protection from Research Risks (OPRR), National Institutes of
Health, 6100 Executive Blvd., Suite 3B01, Rockville, MD 20892 (phone: 301-
496-7163; fax: 301-402-2803).

The Division of Animal Welfare of OPRR fulfills responsibilities set forth in
the Public Health Service (PHS) Act. These include developing and monitoring,
as well as exercising compliance oversight relative to, the PHS Policy on Hu-
mane Care and Use of Laboratory Animals (Policy), which applies to animals
involved in research conducted or supported by any component of PHS; estab-
lishing criteria for and negotiation of assurances of compliance with institutions
engaged in PHS-conducted or PHS-supported research using animals; directing
the development and implementation of educational and instructional programs
with respect to the use of animals in research; and evaluating the effectiveness of
PHS policies and programs for the humane care and use of laboratory animals.

Primate Information Center, Regional Primate Research Center SJ-50, Univer-
sity of Washington, Seattle, WA 98195 (phone: 206-543-4376; fax: 206-865-
0305).

The Primate Information Center’s goal is to provide bibliographic access to
all scientific literature on nonhuman primates for the research and educational
communities. Coverage spans all publication categories (articles, books, abstracts,
technical reports, dissertations, book chapters, etc.) and many subjects (behavior,
colony management, ecology, reproduction, field studies, disease models, veteri-
nary science, pharmacology, physiology, evolution, taxonomy, genetics, zooge-
ography, etc.). A comprehensive computerized database is maintained and used
to publish a variety of bibliographic products to fulfill this mission. The collec-
tion of materials on primate research is fairly comprehensive. However, the cen-
ter is an indexing service and not a library, so materials generally do not circulate.
It will make individually negotiated exceptions for items that researchers are not
able to acquire otherwise.
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Primate Supply Information Clearinghouse (PSIC), Cathy A. Johnson-Delany,
Director, Regional Primate Research Center, SJ -50 University of Washington,
Seattle, WA 98195 (phone: 206-543-5178; fax: 206-685-0305; e-mail:
cathydj @bart.rprc.washington.edu).

The goal of PSIC is to provide communication between research institutions,
zoologic parks, and domestic breeding colonies for the efficient sharing of non-
human primates and their tissues, equipment, and services. PSIC also publishes
New Listings and the Annual Resource Guide.

Purina Mills, Inc., 505 North 4th and D Street, Richmond, IN 47374.

Purina Mills, Inc. offers a correspondence course, called Laboratory Animal
Care Course, for everyone working with small animals. The course includes the
following six lessons: introduction to laboratory animals; management of labora-
tory animals; housing, equipment, and handling; disease and control; glossary;
and housing supplements and miscellaneous.

Scientists Center for Animal Welfare (SCAW), 7833 Walker Drive, Suite 340,
Greenbelt, MD 20770 (phone: 301-345-3500; fax: 301-345-3503).

SCAW is an independent organization supported by individuals and institu-
tions involved in research with animals and concerned about maintaining the
highest standards of humane care. SCAW publishes resource materials, organizes
conferences, and supports a wide variety of educational activities.

Universities Federation for Animal Welfare (UFAW), 8 Hamilton Close, South
Mimms, Potters Bar, Herts EN6 3QD, United Kingdom (phone: 44-707-58202;
fax: 44-707-49279).

UFAW was founded in 1926 as the University of London Animal Welfare
Society (ULAWS). Its work expanded, and in order to allow a wider member-
ship, UFAW was formed in 1938 with ULAWS as its first branch. UFAW pub-
lishes the UFAW Handbook on the Care and Management of Laboratory Animals
and other publications.

United States Department of Agriculture, Animal and Plant Health Inspec-
tion Service, Regulatory Enforcement of Animal Care (REAC), 4700 River
Road, Unit 84, Riverdale, MD 20737-1234 (phone: 301-734-4981; fax: 301-734-
4328; e-mail: sstith@aphis.usda.gov).

The missions of the Animal Care Program are to provide leadership in estab-
lishing acceptable standards of humane animal care and treatment and to monitor
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and achieve compliance through inspections and educational and cooperative
efforts. Copies of the Animal Welfare Regulations and the Animal Welfare Act
are available from REAC.

Wisconsin Regional Primate Research Center (WRPRC) Library, University
of Wisconsin, 1220 Capitol Court, Madison, WI 53715-1299 (phone: 608-263-
3512; fax: 608-263-4031; e-mail: library@primate.wisc.edu; URL: http://
www.primate.wisc.edu/WRPRC).

The library supports research programs of WRPRC and aids in the dissemi-
nation of information about nonhuman primates to the scientific community.
Books, periodicals, newsletters, and other documents in all languages related to
primatology are included. Special collections include rare books and audiovisual
materials.
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APPENDIX
C
Some Federal Laws Relevant to
Animal Care and Use

ANIMAL WELFARE

The Animal Welfare Act of 1966 (P.L. 89-544)—as amended by the Animal
Welfare Act of 1970 (P.L. 91-579); 1976 Amendments to the Animal Welfare
Act (P.L. 94-279); the Food Security Act of 1985 (P.L 99-198), Subtitle F (Ani-
mal Welfare File Name: PL.99198); and the Food and Agriculture Conservation
and Trade Act of 1990 (P.L. 101-624), Section 2503, Protection of Pets (File
Name: PL101624)—contains provisions to prevent the sale or use of animals that
have been stolen, to prohibit animal-fighting ventures, and to ensure that animals
used in research, for exhibition, or as pets receive humane care and treatment.
The law provides for regulating the transport, purchase, sale, housing, care, han-
dling, and treatment of such animals.

Regulatory authority under the Animal Welfare Act is vested in the secretary
of the U.S. Department of Agriculture (USDA) and implemented by USDA’s
Animal and Plant Health Inspection Service (APHIS). Rules and regulations
pertaining to implementation are published in the Code of Federal Regulations,
Title 9 (Animals and Animal Products), Chapter 1, Subchapter A (Animal Wel-
fare). Available from: Regulatory Enforcement and Animal Care, APHIS, USDA,
Unit 85, 4700 River Road, Riverdale, MD 20737-1234. File Name 9CFR93.

ENDANGERED SPECIES

The Endangered Species Act of 1973 (P.L. 93-205; 87 Statute 884) became
effective on December 28, 1973, supplanting the Endangered Species Conserva-
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tion Act of 1969 (P.L. 91-135; 83 Statute 275). The new law seeks “to provide a
means whereby the ecosystems upon which endangered species and threatened
species depend may be conserved, to provide a program for the conservation of
such endangered species and threatened species, and to take such steps as may be
appropriate to achieve the purposes of the treaties and conservation of wild flora
and fauna worldwide.”

Regulatory authority under the Endangered Species Act is vested in the
secretary of the U.S. Department of the Interior (USDI) and implemented by
USDI’s Fish and Wildlife Service. Implementing rules and regulations are pub-
lished in the Code of Federal Regulations, Title 50 (Wildlife and Fisheries),
Chapter 1 (U.S. Fish and Wildlife Service, Department of the Interior), Subchap-
ter B, Part 17 (Endangered and Threatened Wildlife and Plants). Copies of the
regulations, including a list of species currently considered endangered or threat-
ened, can be obtained by writing to the Office of Endangered Species, U.S.
Department of the Interior, Fish and Wildlife Service, Washington, DC 20240.
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APPENDIX
D
Public Health Service Policy and
Government Principles Regarding the
Care and Use of Animals

PUBLIC HEALTH SERVICE POLICY ON HUMANE CARE AND
USE OF LABORATORY ANIMALS

The Public Health Service (PHS) Policy on Humane Care and Use of Labo-
ratory Animals was updated in 1996. In the policy statement, the PHS endorses
the U.S. Government Principles for the Utilization and Care of Vertebrate Ani-
mals Used in Testing, Research, and Training (reprinted below), which were
developed by the Interagency Research Animal Committee. The PHS policy
implements and supplements these principles. Information concerning the policy
can be obtained from the Office for Protection from Research Risks, National
Institutes of Health, 6100 Executive Boulevard, MSC 7507, Rockville, MD
20892-7507.

PRINCIPLES FOR THE CARE AND USE OF ANIMALS USED IN
TESTING, RESEARCH, AND TRAINING

The principles below were prepared by the Interagency Research Animal
Committee. This committee, which was established in 1983, serves as a focal
point for federal agencies’ discussions of issues involving all animal species
needed for biomedical research and testing. The committee’s principal concerns
are the conservation, use, care, and welfare of research animals. Its responsibili-
ties include information exchange, program coordination, and contributions to
policy development.
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U.S. Government Principles for the Utilization and Care of Vertebrate
Animals Used in Testing, Research, and Training

The development of knowledge necessary for the improvement of the health
and well-being of humans as well as other animals requires in vivo experimenta-
tion with a wide variety of animal species. Whenever U.S. Government agencies
develop requirements for testing, research, or training procedures involving the
use of vertebrate animals, the following principles shall be considered; and when-
ever these agencies actually perform or sponsor such procedures, the responsible
Institutional Official shall ensure that these principles are adhered to:

I.  The transportation, care, and use of animals should be in accordance
with the Animal Welfare Act (7 U.S.C. 2131 et seq.) and other applicable Federal
laws, guidelines, and policies.!

I.  Procedures involving animals should be designed and performed with
due consideration of their relevance to human or animal health, the advancement
of knowledge, or the good of society.

II.  The animals selected for a procedure should be of an appropriate spe-
cies and quality and the minimum number required to obtain valid results. Meth-
ods such as mathematical models, computer simulation, and in vitro biological
systems should be considered.

IV. Proper use of animals, including the avoidance or minimization of
discomfort, distress, and pain when consistent with sound scientific practices, is

‘imperative. Unless the contrary is established, investigators should consider that
procedures that cause pain or distress in human beings may cause pain or distress
in other animals.

V. Procedures with animals that may cause more than momentary or slight
pain or distress should be performed with appropriate sedation, analgesia, or
anesthesia. Surgical or other painful procedures should not be performed on
unanesthetized animals paralyzed by chemical agents.

VL. Animals that would otherwise suffer severe or chronic pain or distress
that cannot be relieved should be painlessly killed at the end of the procedure or,
if appropriate, during the procedure.

VIL.  The living conditions of animals should be appropriate for their spe-
cies and contribute to their health and comfort. Normally, the housing, feeding,
and care of all animals used for biomedical purposes must be directed by a
veterinarian or other scientist trained and experienced in the proper care, han-
dling, and use of the species being maintained or studied. In any case, veterinary
care shall be provided as indicated.

IFor guidance throughout these Principles, the reader is referred to the Guide for the Care and
Use of Laboratory Animals prepared by the Institute of Laboratory Animals Resources, National
Academy of Sciences.
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VIII. Investigators and other personnel shall be appropriately qualified and
experienced for conducting procedures on living animals. Adequate arrange-
ments shall be made for their in-service training, including the proper and hu-
mane care and use of laboratory animals.

IX. Where exceptions are required in relation to the provisions of these
Principles, the decisions should not rest with the investigators directly concerned
but should be made, with due regard to Principle II, by an appropriate review
group such as an institutional animal care and use committee. Such exceptions
should not be made solely for the purposes of teaching or demonstration.
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A American Society of Laboratory Animal
Practitioners (ASLAP), 104
Accidents and emergencies, 17, 18, 46, 62 American Society of Primatologists (ASP), 104
Acclimation and adaptation, 28-29 American Veterinary Medical Association
of newly acquired animals, 57, 58 (AVMA), 65, 104-105
to outdoor housing, 25, 30 Amphibians, recommended readings, 83
Acquisition of animals, 57 Analgesia and analgesics, 12, 64-65
Activity and exercise, 37, 38 recommended readings, 83-84
Agricultural research, 4-5 Anesthesia and anesthetics, 12, 63, 64-65
Airborne contaminants, 17, 22-23, 24, 33, 62-63 recommended readings, 83-85
Airflow, see Ventilation and airflow recovery from, 63-64, 79
Air pressure, 17, 31, 76, 79 waste gases, 17
Albinism, 35 Animal and Plant Health Inspection Service
Alternatives to animal research, 1, 10, 117 (APHIS), 112-113, 114
recommended readings, 82-83 Animal care and use protocols, 8-11
American Association for Accreditation of Animal training, 11, 25
Laboratory Animal Care (AAALAC), Animal Welfare Act, 113, 114
102-103 Animal Welfare Information Center (AWIC),
American Association for Laboratory Animal 13, 37, 105
Science (AALAS), 13, 103 Animal Welfare Institute (AWI), 105
American College of Laboratory Animal Animal Welfare Regulations (AWRs), 2, 4, 8,
Medicine (ACLAM), 103 9,10, 113, 114, 117
American Humane Association (AHA), 103-104 housing guidelines, 25, 26
American Humane Education Society (AHES), on personnel qualifications, 13, 61
110 on transport, 57
American Society of Heating, Refrigeration, on veterinary care, 13
and Air-Conditioning Engineers Antibiotics, 61
(ASHRAE), 32 Anxiolytics, 65
119
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Apes, see Nonhuman primates
Association of Primate Veterinarians (APV),
105-106
Australia and New Zealand Council for the
Care of Animals in Research and
Teaching (ANZCCART), 106
Autoclaving
of foods and bedding, 39, 41
for surgery, 62, 79

B

Barrier entry systems, 16
Bedding, 24, 32, 41
changing of, 24, 29, 34, 42, 44
disposal, 15, 16
Behavior and behavior changes, 2, 11, 12, 22,
23, 25, 36-38
Biologic agents and hazards, 14, 16, 18, 44
recommended readings, 85-86
waste disposal, 44, 45
Biologic-safety cabinets, 17, 76
Birds, recommended readings, 87
Bites and scratches, 14, 18
Bordetella bronchiseptica, 59
Breeding and reproduction, 47, 57
environmental conditions for, 22, 25,
35
records, 46, 47

C

Cages and caging, 23, 38
cleaning and sanitation, 24, 43, 44
complexities in, 25, 36
dimensions and space allocation, 25-28
flooring, 24, 43
see also Primary enclosures
Calorie restriction, 40
Canadian Association for Laboratory Animal
Medicine/L’ Association canadienne
dela medecine des animaux de
laboratoire (CALAM/ACMAL), 106-
107
Canadian Association for Laboratory Animal
Science/L’ Association canadienne pour
la technologie des animeaux laboratoire
(CALAM/ACTAL), 106-107
Canadian Council on Animal Care (CCAC), 13,
107
Carcass disposal, 45, 73, 77
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Cats, 38, 46
housing requirements, 25, 28, 32
procurement, 57
recommended readings, 87
Cattle, space requirements, 26, 31, 38
Cedar shavings, 41
Ceilings, 75
Center for Alternatives to Animal Testing
(CAAT), 107-108
Center for Laboratory Animal Welfare
(CLAW), 110
Centers for Disease Control and Prevention
(CDC), 16, 18
Cercopithecine herpesvirus, 18, 59
Chairing, 11
Chemical cleaning agents, 14, 43, 62
Chickens, 28, 32
Circadian cycles, 34, 35
Cleaning and sanitation, 15, 24, 34, 42-44, 72,
77-78
Clinical records, 46-47
Clothing, 15, 17
Cold storage and refrigeration, 39, 45, 77
Committees, see Institutional animal care and
use committees (IACUCs)
Computer modeling
as an alternative to animal use, 10, 117
in facility design, 31, 71
Conditioned-response protocols, 12
Construction materials, 23, 72
Contaminants
airborne, 17, 22-23, 24, 33, 62-63
in food, 38, 39
recommended readings, 88-89
in water, 40, 41
Corridors, 16, 73, 77
Cryopreservation, 47-48

D

Defecation, 23, 43
Dehydration, 12
Diagnosis, 59-60
Diet and dietary control, 12, 39, 40
Disaster planning, 46
Disease control, 57-58, 60
Disease susceptibility, 22-23, 37
Disinfection, 23, 24, 42-44
Disposable clothing, 15
Distress
and euthanasia, 10, 65, 66
procedures causing, 10-11, 65, 117



INDEX

Diumnal cycles, 35
Dogs, 11, 37, 38, 46
housing requirements, 24, 25-26, 28, 29n,
32,38
procurement, 57
recommended readings, 87
Doors, 73
Double-corridor facilities, 16
Drafts, 31
Drainage, 17, 24, 74
Drugs, 11
recommended readings, 96-97
Dry-bulb temperature, 29, 31

E

Education and training of personnel, 13-14, 15,
16, 117
in noise reduction, 36
recommended readings, 100-101
in safety procedures, 15, 16
in surgical procedures, 61
Electric power systems, 76
Emergency procedures, 17, 1& 46, 62
Enclosures, see Cages and caging; Primary
enclosures; Secondary enclosures
Endangered Species Act, 114-115
Entrapment, 23
Environmental conditions, 22-36
natural versus controlled, 4, 22, 25
see also Facilities; Housing
Environmental enrichment, 21, 25, 27, 36-38
recommended readings, 88
Ergonomics, 15
Escape, 23, 24
Ether, 17
Ethics, recommended readings, 89
Euthanasia, 10, 65-66
recommended readings, 89
and surgical procedures, 62, 117
Exercise and activity, 37, 38
Exotic and wild species, 5, 30
endangered, 57, 114-115
recommended readings, 89-90

F

Facilities, 71-79
for cleaning and sanitation, 15, 72, 77-78
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for hazardous-agent experimentation, 16-17,
72,76
recommended readings, 87-88
safety design and support, 15-16
for surgery, 62-63, 78-79
see also Cages and caging; Housing;
Outdoor housing; Primary enclosures;
Secondary enclosures; Space
requirements
Farm animals, 4-5, 46
housing requirements, 4, 28, 30-31, 32, 38
recommended readings, 4-5, 90-91
surgery on, 63, 79
Field studies, 5
Fighting, 37
Filter-top cages, 24, 29, 33, 58
Fish and Wildlife Service, 57, 115
Fishes, recommended readings, 83
Flooring, 24, 74
in cages, 24, 43
Food and feeding, 23, 25, 38-40
autoclavings, 39, 41
bowls and devices, 26, 39-40, 43
recommended reading, 94-95
restrictions, 12, 40
storage, 39, 40, 41, 77
Foundation for Biomedical Research (FBR),
108
Furnishings, 23, 24, 26, 36-37
recommended readings, 88

G

Gas concentrations, 22, 33, 34
Genetics, 47-48

recommended readings, 91-92
Gerbils, 32
Goats, 26, 30, 58
Groups, see Social groups and social

interaction

Guinea pigs, 27, 43, 58, 59

H

Hamsters, 27, 32, 43

Hazardous agents, 14, 16-17
recommended readings, 85-86, 88-89
waste disposal, 44, 45

Hearing protection, 17
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Heating, ventilation, and air conditioning
(HVAC) systems, 33, 34, 75-76
Heat loads, 30, 31, 32, 33
Height, of enclosures, 25, 26-27
HEPA filters (high-efficiency particulate air
filters), 33-34, 76
Herpesvirus simiae, 18, 59
Herpesvirus tamarinus, 59
Holidays, care during, 46
Horses, space requirements, 31, 38
Housing, 23, 117
factors in planning, 21-22
safety design, 15-16
see also Cages and caging; Outdoor
housing; Primary enclosures; Secondary
enclosures; Space requirements; and
specific animals
Humane Society of the United States (HSUS),
108-109
Human interaction, 38
Humidity and moisture, 22, 23, 24, 29, 30, 34,
75
Husbandry and management practices, 2, 38-46
for outdoor housing, 24-25
recommended readings, 92-93
see also Bedding; Cleaning and sanitation;
Food and feeding; Records and
recordkeeping; Repair and maintenance

I

Identification of animals, 46, 57
Illuminating Engineering Society of North
America (IESNA), 35
Mlumination, 34-35, 76
Immunization, 18
Immunocompromised animals, 15, 44
Inbreeding, 47, 48
Incineration, 45
Infectious-disease studies, 18
Inspections, 9
Institute of Laboratory Animal Resources
(ILAR), 2, 13, 109
Institutional animal care and use committees
(IACUCs), 2, 3,4, 5, 8,9-10, 11, 22
and housing design, 24, 26, 27
recommended readings, 82
and surgical procedures, 12, 61
Interagency Research Animal Committee, 116
International Air Transport Association (IATA)
Live Animal Regulations, 57
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International Council for Laboratory Animal
Science (ICLAS), 109-110

Isolation, see Quarantine; Separation and
isolation

L

Laboratory Animal Management Association
(LAMA), 110

Laboratory personnel
medical evaluation, 17-18
qualifications and training, 13-14, 117
recommended readings, 100-101
see also Occupational health and safety

Laundering services, 15

Light, 34-35, 76

Litter boxes, 26

Lymphocytic choriomeningitis virus, 60

M

Macaques, 18, 59
Macroenvironment, 22
Major survival surgery, 11-12, 61
Massachusetts Society for Prevention of
Cruelty to Animals (MSPCA), 110

Medical examinations (personnel), 17-18
Metabolic processes, 22-23
Mice, 35, 58

diseases, 59, 60

housing requirements, 27, 32
Microenvironment, 22-23, 31
Modeling, see Computer modeling
Moisture, see Humidity and moisture
Monkeys, see Nonhuman primates
Mouse hepatitis virus, 59, 60
Mpycoplasma hyopneumoniae, 59

N

National Association for Biomedical Research
(NABR), 111

National Institutes of Health (NIH), 16, 18, 111
National Research Council (NRC), 14, 16, 18
Natural environments, 4, 22, 25
Neuromuscular blocking agents, 63
Nocturnal animals, 35
Noise, 17, 36, 73, 77
Nomenclature, 48

recommended readings, 91-92
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Nonhuman primates, 17, 36, 40
clinical records, 46, 47
diseases of, 18, 58, 59
housing requirements, 24-29 passim, 32, 37
imports, 57
recommended readings, 93-94
restraint, 11
Nontraditional species, see Exotic and wild
species
Nutrition, see Food and feeding

0

Occupational health and safety, 5, 10, 14-18
recommended readings, 85-86
Odors, 32, 33, 34, 42, 44
Office for Protection from Research Risks,
111
Outbreeding, 47, 48
Outdoor housing, 24-25
acclimation, 25, 30
pest control, 45
water sources, 41

P

Pain, 64, 117
control, 2, 10, 12, 64-65, 117
and euthanasia, 10, 65, 66
procedures causing, 10-11, 65, 117
recommended readings, 83-85

Paralysis, 65, 117

Parasites, readings, 95

Particulate concentrations, 22, 33, 34

Pasteurella multocida, 59

Pastures, 4, 24, 25, 38

Pathology, readings, 95

Pedigrees, 47

Pens, 23, 24, 42-43

Perches, 23, 24, 25, 36

Perishable foods, 39

Pest control, 45-46

Pets, 57

Pharmacology, recommended readings, 96-97

Photoperiod, 34, 35, 74

Photostressors, 34

Phototoxic retinopathy, 35

Physical activity, 37, 38

Physical hazards, 14, 15, 16

Physical restraint, 11

Physiologic function, 11-12, 22-23
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Pigeons, 28
Pigmentation, 35
Pilot studies, 10
Policies, 2-3
recommended readings, 93
see also Animal care and use protocols
Ponies, 31
Postures and postural adjustments, 2, 11, 23,
25,37
Poultry, 32
Power systems, 76
Primary enclosures, 22, 23-24
cleaning and sanitation, 42-44
dimensions and space allocation, 25-28
flooring, 24
furnishings, 23, 26, 36-37
temperature and humidity, 29
ventilation and airflow, 22, 24, 31-33
see also Cages and caging
Primate Information Center, 111
Primates, see Nonhuman primates
Primate Supply Information Clearinghouse
(PSIC), 112
Procurement of animals, 57
Professional societies, 13, 102-112 passim
Protective clothing, 15, 17
Protocols, 8-11
Public Health Service (PHS) Policy on Humane
Care and Use of Laboratory Animals, 2,
8,9, 10, 111, 116
housing guidelines, 26
on personnel qualifications, 13, 61
on safety, 14
on veterinary care, 13
Purina Mills, Inc., 112

Q

Quail, 28
Quarantines, 57, 58
see also Separation and isolation

R

Rabbits, 28, 32, 40, 43
diseases, 59
recommended readings, 97-98
Radiation, 14, 15, 45
Rats, 27, 32, 58
albinism and photoxicity, 35
diseases, 59, 60
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Records and recordkeeping
clinical, 46-47
genetic management, 47-48
identification, 46
Recycled airflow, 33-34, 76
Regulations, 2-3, 8, 10, 57
recommended readings, 93
Regulatory Enforcement of Animal Care
(REAC), 112-113
Removals from experiments, 10, 11, 12
Repair and maintenance, 23, 34
Reproduction, see Breeding and reproduction
Reptiles, recommended readings, 83
Respiratory protection, 17
Resting areas, 23, 25, 26, 36
Restraint, 11
Risk assessment, 14
Rodents, 36, 40, 43, 58
albinism and photoxicity, 35
diseases of, 59, 60
housing requirements, 24, 25, 26, 27, 32
inbreeding, 47
pathogen-free, 60
recommended readings, 97-98
surgery on, 63, 78
toe-clipping, 46
Runs, 23, 24, 42-43

S

Safety, see Occupational health and safety
Sanitation, see Cleaning and sanitation
Scientists Center for Animal Welfare (SCAW),
112
Secondary enclosures, 22, 29, 44
doors and windows, 73-74
ventilation and airflow, 22, 31-33
see also Cages and caging
Security, 46, 73
Sedation and sedatives, 12, 65
Separation and isolation, 46, 58-59, 60, 72
Serial publications, 99-100
Sheep, 26, 30, 38
Shelf-life, of food, 39
Sheltered housing, 24
Shelves, 24, 36
Showers, 15, 17, 73
Sialodacryoadenitis virus, 59
Simian hemorrhagic fever, 59
Simian immunodeficiency virus, 59
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Social groups and social interaction, 21-27, 37-
38, 40
Solid-bottom flooring, 24, 43
Space requirements, 25-28, 30, 31, 32, 38
Stabilization, 57, 58
Sterilization
of cages and equipment, 24, 44
of food, 39
of hazardous wastes, 45
for surgery, 62
Storage facilities and containers, 72, 77
for food and bedding, 39, 40, 41, 77
for waste, 45, 72, 77
Subclinical infections, 59, 60
Surgical procedures, 11-12, 60-64, 117
autoclaving, 62, 79
facilities, 62-63, 78-79
oversight, 56
postsurgical care, 63-64, 79
recommended readings, 83-85
Surveillance, 16, 18, 58, 59-60
Swine
diseases, 59
space requirements, 26, 30

T

Temperature, 22, 24, 28-34, 74, 75

Tetanus, 18

Tethering, 11

“3 R’s” (replacement, reduction, and
refinement), 108, 109

Timed lighting systems, 35, 76

Toe-clipping, 46

Training, see Animal training; Education and
training of personnel

Transgenic animals, 47-48

Transport of animals, 57

Traps, 46

Treatment and therapeutic procedures, 60

Tuberculosis, 18, 57

Tunnels, 36

U

Universities Federation for Animal Welfare
(UFAW), 112 i

Urine, 23, 43

U.S. Department of Agriculture (USDA), 57,
112-113, 114
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U.S. Department of the Interior, 115

U.S. Government Principles for Utilization and
Care of Vertebrate Animals Used in
Testing, Research, and Training, 2, 5,
10, 116-117

Vv

Vaccination, of laboratory personnel, 18
Vegetables, 39, 40
Vendors of animals, 57
Ventilation and airflow, 17, 22, 23, 24, 29, 30-
34, 76-77, 78
Veterinarians
part-time and consulting, 12
responsibilities of, 8, 9, 12-13, 46, 56, 63,
117
Veterinary care, 11, 12-13, 56-66, 117
Veterinary technicians
education and training, 13
recommended readings, 100-101
Vinyl flooring, 24
Vitamin C, 39
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w

Walls, 74-75
Washing facilities, 15
Waste materials, 15-16, 42-43, 44-45
biologic hazards, 44, 45
and outside shelters, 24
storage, 45, 72, 77
Water supply, 40-41
devices, 26, 40-41, 43-44
restriction, 12
Weekend care, 46
Wild animals, see Exotic and wild species
Windows, 73-74
Wire flooring, 24, 43
Wisconsin Regional Primate Research Center
(WRPRC) Library, 113
Wood materials, 23, 41

zZ

Zoo animals, recommended readings, 89-90
Zoonoses, 5, 14, 15, 18, 58
recommended readings, 85-86



Related Publications

The following publications are available from the National Academy Press,
2101 Constitution Avenue, NW, Lockbox 285, Washington, DC 20055 (phone
toll-free 1-800-624-6242 or call 202-334-3313 in the Washington metropolitan
area). You may also order electronically via Internet at http://www.nap.edu.
Additional related publications, including the quarterly ILAR Journal and Prin-
ciples and Guidelines for the Use of Animals in Precollege Education, are avail-
able directly from the Institute of Laboratory Animal Resources (phone: 202-
334-2590; fax: 202-334-1687; email: ILAR @nas.edu; URL: http://www2.nas.
edu/ilarhome/).
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Companion Guide to Infectious Diseases of Mice and Rats. 1991

Immunodeficient Rodents: A Guide to Their Inmunobiology, Husbandry,
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