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Mice were key to the breakthroughs of the 2021 Nobel Prize
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in Physiology or Medicine laureates, University of California at San Francisco professor David

Julius and Scripps Research molecular biologist Ardem Patapoutian. (Image credit: Ill. Niklas Elmehed ® Nobel Prize Outreach)
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YEAR

2021

2020

2019

2018

2017

2016

2015

2014

2013

2012
2012
2011
2011
2011

2010

NOBEL LAUREATE

David Julius and Ardem Patapoutian

Harvey J. Alter, Michael Houghton and
Charles M. Rice

William G. Kaelin, Jr., MD, Gregg L.
Semenza, MD, PhD, and Peter J.
Ratcliffe, MD, FRS, FMedSci

Dr. Tasuku Honjo and James P. Allison
PhD

Dr. Michael Rosbash, PhD, Jeffrey C.
Hall, PhD, and Michael W. Young, PhD

Dr. Yoshinori Ohsumi

William C. Campbell and Satoshi
Omura & Youyou Tu

John O'Keefe and May-Britt & Edvard

|. Moser

James E. Rothman, PhD and Thomas
C. Suidhof, PhD

Sir John B. Gurdon
Shinya Yamanaka
Bruce A. Beutler
Jules A. Hoffmann
Ralph M. Steinman

Robert G. Edwards

ANIMAL
MODEL

Mice

Chimpanzees

Mice

Mice

Fruit flies

CONTRIBUTION TO MODERN MEDICINE

“»

For their discoveries of receptors for temperature and touch

For the discovery of the hepatitis C virus

Their groundbreaking research that has led to an understanding of how cells in the

body adapt to changing oxygen availability.

For their discoveries in cancer therapy via inhibition of negative immune regulation

Their discoveries of molecular mechanisms controlling the circadian rhythm

H»

Mice

mice, dogs, sheg

1881224 s ppwa sy
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cattle, chickens,
monkeys

rats

Mice, hamsters

Frogs, mice
Frogs, mice
Mice
Flies
Mice

Rabbits

COCT ARy aEdinist inmTCCUiunD CAUSTU Y TUUTTUVWOI T PAair doitts any 1ouyud 10 TUr TicT

discoveries concerning a novel therapy against Malaria

Discoveries of cells that constitute a positioning system in the brain (an inner GPS)

For their discoveries of machinery regulating vesicle traffic, a major transport system

in our cells

For the discovery that mature cells can be reprogrammed to become pluripotent
For the discovery that mature cells can be reprogrammed to become pluripotent
Discoveries concerning the activation of innate immunity

Discoveries concerning the activation of innate immunity

For his discovery of the dendritic cell and its role in adaptive immunity

The development of in vitro fertilization

https://fbresearch.org/medical-advances/nobel-prizes/
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Any vertebrate animal (e.g., traditional laboratory animals, agricultural

animals, wildlife, and aquatic species) produced for or used in research,

testing, or teaching.
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produced for or used in research, testing, or teaching.
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Life phase equivalencles
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Maturational rate comparisons

Ages Mouse vs. human
Birth—1 month 150 times faster
1—6 menths 45 times faster
6+ months 25 times faster

https://www.jax.org/news-and-insights/jax-blog/2017/november/when-are-mice-considered-old
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The activities conducted by and at an institution that have a direct impact on the well-being of animals,
including animal and veterinary care, policies and procedures, personnel and program management and oversight,
occupational health and safety, IACUC functions, and animal facility design and management.
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Institutional Animal Care and Use Committee (IACUC)




4

* The Guide 8t ed (2011)

RA§-FHB S RAL R 4 (2018)

« B4 ¢ -4 %2 (2018)
- IACUC
o« § 3 2% N

IREEH @RRATESE BA

(@a Ej%1%%ﬁ%ﬂm BIHE RARARKBS HRDHY WBDY ZTXHt DBRER BERM
L]

§o ATH » BT BEREEAEE ~

HRIBIWLE HYPERLINK ® BREY °

* oo

| GUIDE

FOR THE CARE AND USE OF

' LABORATORY

ANIMALS

K&y
RR& R AL 455

Guideline for the
Care and Use of

Laboratory Animals




?%ﬁ%%%a@wﬁaﬂ&

1.

FRAE S N ABFIREFY C RRSRE SR SRR
R

%#%ﬁﬁ*ﬁ HhE> 952 ARG FREZI R F A
BEAME AL B R SRR K A PR o

k8
s
£
B
\g
T
X
&
o
£
EN



0. PRI B3 Fﬁ&j‘ 2R TR U FER
e — 2 EREK Eﬂ?’t&f F 1T R S A BB
it&f%“‘%ﬁ ’&_ T X@#ﬁ vk A fF A

r A

6. *

\\\?{Ir

—

HEWH R AR R E LR R BT B8 B RATR

T Rdg it A T F ZAI R F b R & o



1.

2.

o

SUEERPFERT PR PBHEREF LS
PR T 2T

- LE3 b REL BT LR €8]

PR Y F TS -



PR

O < f Fe s



IACUC Membership

B4 g4

®@ - Lt ¥ RE gg&%&gma
2t F2 4 B BAZT 7 3 B & L i itk
Bd ZEie i F Ak 1, B ® ﬂ%’—— R AL A 45 3
Guideline for the

Care and Use of

Laboratory Animals

® HFRET - A P2 ) P BEER(T H3E) > {5
d 4 R4 o

® = IACUC*30p p PR fhm A B (e &) Rés

3K e



JACUC
ERE WG HAR

1.3 P93 A%t 4 3



BHi 7+ (10)

O 4 Fr3h  HeR4REF > & §F TR
FEFd R P RE BT 3k o



PARFEF (AV)

O $HE D 1F B4 & B 2 ami f £ o

LL.

FRRE TRk ERF RS

O 5 APF 4 FREFoH RS (BE &
% ) R %2+ 3 @ £ the Guide -



B

O R8s Fre> Factah £4F € > 3 47

O 1998=# = ;2 » 16=t iz~ ¢ i (5/19/2021)

— B &H

1 REEFVES ARSI - WETYEHN - FRIERE
2 FVIZIREE - IREREZFRE - BEEMEREERFHCHRES - BREMEREZHRE -

1 FEFEEERE ETRATEERZEE EEETMARERETEUT £/ () Bfk () BUR
2 HEMRM (1) BUNERRESEEYIRE - FUTAESHIF -




|

v 1y

=

S

R

v 1

fE RETI o TRIOT

S T RE RS EE Rl

“3‘-“'?‘”*” # EY-SEC

A}

L

-0 o :f .1145/%’* =gl fv"%

N ,f_lg%'if

) R

. ,1\3ﬁ> o e
Rt d
g

el i RS
>

T @

S e SR P .

~ 3wt 1 st A

(3
N

v e =
>~

|
/

e (i
r

/

R I R

#Fl i‘ ?i‘g ”"ﬁ f"’g vé



-
¥ b iE ] ®F2EHILEP ,:!s&—'r'f P AR E X G e KaE i mi ey AR ANTEA S

G
2 LN HEHLES > BRT IR IIEL
TORBEE AT RILAEI S Sw IR LAk
¥z B~k @52 @Il @FE -RPEERLZAFERR -

S REF > §EA

3~ﬁ%&iﬁ%@%&i%£ﬁm°

.2 s@ﬁﬂsﬁz%d’éif*érg% o

T oNEIERF Y BHEP IR B RRE AL VR D RREASLH A ERER
7‘,\u&‘\.ﬁﬂq\a&#_ﬂ,ﬂ&‘\.ﬁ){%?*f‘"‘#ﬂjxﬂ FEERPLLNE S FER BT D~ AR zéfjfuﬁ’-ﬁig T}iiiil%]’iﬁﬁ%iﬁﬂi
:}ftt*—ﬁi&i—“’“iéi‘ﬁﬂiﬁ“

=N AT S t&ﬁgﬁl"‘

,\‘4)7}\4}1%’15,_{!3? TR # 8 % D T A 2 ’}?\ég

1 P EEFRERFTERPS Wm’i& PETHIRIYF B e ex

L ﬁﬂ-’-’- u_&% pg}éﬁ‘

. m}%g;—; Wi zie ® Tﬁ}é‘ﬂt’ﬁ? T o

WLER LB R RER R TR B B () L F M L2 Hr
?}‘%@/:_‘l’]‘ ’ 1 /fg':;‘;j i? o



% 6 TR AZTERF-EFLG T HF o
¥ 0 ix ] EEFPBAIESGHF AL - BE - BRZ X2 FWFLEFFEAIEH - GEAGE
2V LAERM L Bl HIEE AR RETEBOAY BE BTt > W
#M?ﬁﬁiﬁ
JWBEEARGFERBAY B ETRETER > F o ERRES- X ARY S HEE
AREY i lﬂ‘ﬂiﬂﬂﬁﬁﬁﬁiﬁaﬁ%’dﬂéiﬁﬁﬁ*io
¥ 11 if | LG A - e o 2 8 %$§%31¥%°
2 P2 ?%13& AT %ﬂ?ﬁi%ﬁ’dﬁgﬁﬁﬁ°
2 Pengd g L g z\{i.iol%ﬂjﬁ’né_t“ao

@ R AR A



¥ 12 ] €& rEzi

TAFEL- Byt re

fp—;;}'ﬁ7 ‘“‘dl{v’i ’B’ E] o

FRH 2R

AR A H
ﬁ?%*s
. fﬂ%#%w
RV

@Wi“**"g’?ﬁ

A}

v 45 PR SAd AR $>r4f-,gﬁ)i,§
[ B R R AT B (3 1 M R BRFRALT 2 U A R LR RE DAL L b
BERERS BEUFLBRES 2E2 2

He ARl g? s fPM a2 Fd P L FRMEILE L IR - FL B

e AR EFE - E - e Ed 0 F TAELL

- N FARL \ng\};‘;% SR O %?E\;g»}gg}éﬁ.gg\]a\ BT T HX oz a5

A R LR LR P S e ¥

BH L RS TRLAFRA AL R D REE N FELL B LN LB o R 22 KA KR

SRR - AR E e 0 B RV

AP EAR-FRTE- ) S L2 PRI EEL AT ER O R RES R ASTNEET 8 () L E ML T

228 KAt 2 REL S PAEARAE  RASNEF BB B UFR AR S - R



d
2 EEHET IR

i&ﬁ,%?érmka@d%fﬁﬁﬁ’°

-

¥
@%,@@igﬁwﬁ?iii;a°

d iﬂu?ﬁ‘&hé i S - S Y. Alg" FOFRB P2 R o
EAE Y BEREAR S E BRSSP BMIRTA Lm0 L Ak
FIEEAY -

| %%& AE R LA N B -E PR L P A AR
o ly -

EFREFEF RURERFELERCRS

2B F B o

EEED RN (P ) AE MR RSBl ol RFFS ARFAIATHEL



% -

> 7/ .
B 1 E
=} BFLPERT
FL5 I RTPEBFEEPERY  RERFLE T FMES  J RTLLRE AR
AN SVECE E 8 N ﬁrgggadA“aoﬂmﬁ
2P RAEPHMERFFLER  TARBEFFL KR JT PR PR
¥ 16 % [ £ &P PR 2B BREFRFFREZ T L[ 2
(IACUC) KEFRERFLPAFRT o
-IL__I_'%
;5‘1 "‘éﬂ'_ﬁv# 7}15%"*
3?%@

P R
He 34 %33"
BEZR#PLF 822 A

Firs Mo RERGRL L

= 3

B BERETF - RO #BF&#&F&U P RZAFEFRERRELIHE

- X o

2 EW2PpEE 4 v L3 TN T



¥

—-—

-

——

iR
} B2 PR

P17 % 1 PR 68 B2 TRRAIREF2LRR dofl o L 2 MOUPBF A3 K
(Humane endpoints/Euthanasia)

KERZ A ENEFRLRETE  BRE2TNAL R SRETL 3N FH2 o

23%EFEMERTE I TR ILFR RFELARIRA I ES
cRLEFHERT - (Reuse)

’

it
18 i BovY SNTERIEFRFLFRT FABEATURER LA AR F 2
CE RS (& i &



¥

¢
L

-

il PP

-

FRER

23 J B R (F) ATBMARIL GRS RERLE  TEREABS S REE

20 sk oliiy 3 RS LE

PR STE S R LIRS TS INESTN 1)
B PR e A BRER AR

N

R FE BT R PR EH
B & 38 o

\an*r:N

SHIRIEAEL B > B ERE S SEAIESF

4$:ﬁ1%3’ﬁgﬁ~m(ﬂ> FWHMELE s 228 L 75E W SN
H) oA s B B Ay

7\

504 Rt T AR 0 BT MR R e AR

EARES #W:Mﬁﬁ’wiﬁkkﬁﬁgo
6 24 ~ B (F) iﬁ“ﬁf’*ﬂv’rﬁﬁp"fﬁ#ﬂ FEKB AR A AE T MO R 1T RCARME £ o
7AW AEa et s 1 F BHEE BT BB RN RS 5 AARTHGRAEE 1T REIN PR R RS EE R G
P OBIT o



H

# oo ¥ A

FTEARELE—_BEAATFIHE:

% 25 % ATFTPIRFZXI—F  R-FUATAHEIAMKIZ  HAHER=

—~#RELGH ’Iﬁﬁﬁ
AL T 18 %A

HRERTHRERZ—REN

THERARET

F %K IATHARFZ—F RFEF—BETARELEB T AT

SERE 0 MESE
ﬁ*é?}#@ﬂi%ﬁi%é‘é‘ FEBEY
b8 ol Eﬁ.@?’d%% RIESMBZGE  ROMBEBRERSE - T2 F

fie e & 2

ZCBRETHREEARAL  BERNXGRBHEGY  AERGELRZ

AERVBREBRGEXZFXAZ - PAEZERMBRHMZAH  TEERHMZRR - BRBEREEME -

T AEERE B RATRDHZRL R CREH TR E T RNFEARLRE r‘ﬁiu%?él‘ﬁi

WA BIPREARVREZLFTRAERZ - TRMEHLRAEL  BRAALEALEZT R BHEAR
AR, B RATHERR -

—tw HETRE (T) EERMENERETEG - F+HX
iR ERELREZRE -

SERB I Btk R B AR R M 2

%0332 f EEWRE (7) TERMBERE T EARZNERES  REFREERRPAEZEHRY -
PREFRMEBLHATH  RERBEABTIR (F) LERMNAHYLERAY » AhBESBLFAEREA  RK
AhEFRARRRTZRE -

B i B ERAKATAF > ABET % () EEMEEHDMBEA
G0 RA M ERETRE  BAETEB

AR E B ML é? THREFRMEZ -

S s R A5 K% (- - j_ z >
A R ﬁlﬁ BAGER T GhE—ARE TR BEGT S AR A (T) EERBE RS - B RS -
EX SRR T RHYHRBAERARELRTHREERL - HRNAR - REFARREZ— ERAASREZ AL EENUE
=R g)ig”;-i—__{%;";;lﬁ:k”_:_;tﬁgﬁ HART ERK BRETRES ARERANAS —KEFAKALZ—F » RZFRT A BHHM -
LI T SR S TR T TN % 30-1 #k ATANFZ % RMER=FTARE—EAFTAATHE &
e N BERARZ
A BB IARE —HRFEHERE-REL TR RERMLHRA > GRS LS B ARE -
i Z HREEHRE AR —RERTRREARAL  BEHGERRDWELHE - mAEBIE
2T ATHARFZI—F RMEFLBE AN LT ZEART L E/AH B E BREAS . LB EHRRAATL o
Au s BARELFE ML AL ERMSLuE > EMEAA ViERRETE T ZHRESFSHEWR RN RRALR LR LT ammstaE o B
% Bk AESZ w ke
SRR RE AR R F 24 1IATHAHRFZ—F > ABTRME (T) EERMASTAANFAIZHY -
Z-#RETEEMRE > REE - MBHES A6 A AGHRITRE -
we BRETEEZHRL ) NEE - MBHEAARRE Y RITHHBRAHE -
A -BRFTHEENKALT  BeA TR ERBBIAIAHHITA - A xR = 2 3 W
A ERETRAZFRL Fﬁ:\ﬁﬁ’~'§:ﬁﬁ4§>ﬁf;~%z%ﬁ‘Wﬁﬁ%ﬁ%ﬁi%zﬁ%&ﬂ*é&i%#ﬂﬂa}%ﬂm #) i%&%ﬁﬁ%ﬁg——lﬁ}ﬁfi B REARXHMEXEERE R BE
FHREHMZ BB - a5 > £ -,
R EARARR R ERWRE S SRR SRS AP MR AR AL - CEFRGE O OFHEALAREZIE °
AN EREAHEZRARAR  AARYEFTEATRAREFATENR > IATREATAAEARY - X
o T R RECRE WA R HRATEREALSMRIIA RS SR AR R S HRFEEFZARREAEEZERZEY °©
R R e e i Lol (6 ST sk Z O ERFLHAT S BHETRAZESIAM  KEBOAL SIS
F 2% 1 ATARFZ—FH mRHMEH= &ZmLA,LJrié%muTi‘-}ﬁ % 3 4% I ATHARFZ—F BERRERIN > ABTRKE () TERHELF
ERBIBE BEMAREL  BEFAALSGY
ZCHRETERE R BT EEREFABRE AR S A RIS 52 " N ‘ .
il A — HERBAME SRR R EERE K2R - EA RS
ERE SRR APPSRV RS £ T VT LE SR SV K = ERE AL - AR - MaAZ R4t A
— X RRESTZHE R R BRIELHMRE R E BARCEIITI - = ERFAEE AR KRR YL EZBR - N B B
B A BRSO FEABRITASE AT M (F) EERMAAAZ - T T T or oy P P BARFT R HE
2 RRHMALMARZMAE  ABT B (F7) EERUFRLAREGTET - K% (F) 2ERNETBZHVUSTRZIGHY » RFRHT
EAEE XS £ AT BN 4 £ 52 X
FEZ— R MIETHEER  BEE S RS RIY - AR LB B KA AZ - A




# 4 4

i 3

KR f 0 B AR (B) A FBMARL -

F kARl 18 FUHY > Y BB o BEZRBHRG

iy

n%%3500%

U HAEBBDE
AU B

7 =% iﬁ’l%&&

DDE]D

| Bl summary:

N

+H

1%




‘f‘x&



O & 4454k - FF ¢/ T &

O 75 § 5
B RO B R g 183
T =V = R &5:?



EREF R

WELP R RS- LRI Y
iﬁrﬂ#iﬁ PETHBEE R AR
g A E/ B P ARAL

GUIDE

LABORATORY
ANIMALS

L mncmlmoomcn '

(McCarthy, 1999; Perry, 2007) The Guide 8™, 2011

""E




Russell and Burch, 1959



Ifp o

#A3avkenp d

§4 3 IR o

g_‘%’.*;);’gﬁ £ 1§ 215 oy e
e 2R ¥ TEenp o

ﬁa*fﬁﬁ-ﬁ’?" e d

O O O O O

| “Rachel _Caﬁson

e e e e B, )

Ruth Harrison, 1964

The Brambell Report, 1965
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Animal Welfare Act and
Animal Welfare Regulations

Animal and Plant Health Inspection Service
APHIS 41-35-076

https://awahistory.nal.usda.gov/node/119
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USDA United States Department of Agriculture 1971
_"' Animal and Plant Health Inspection Service

POLICY #11—PAINFUL/DISTRESSFUL PROCEDURES—APRIL 14, 1997

https://www.nchi.nlm.nih.gov/books/NBK99537/
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Working together for pa

An unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage.
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An aversive state in which an animal fails to cope or adjust to various stressors with
which it is presented.



UCSD

Category C

Category D

Category E

Animals that undergo procedures
that cause no pain or distress, or
only momentary or slight pain or
distress. These procedures DO
NOT require the use of
pain-relieving drugs.

Animals that undergo
procedures that are potentially
painful or distressful; AND for
which they receive appropriate
anesthetics, analgesics and/or
tranquilizer drugs.

Animals that undergo procedures
that are potentially painful or
distressful; AND for which they
DO NOT receive anesthetics,
analgesics and/or tranquilizer
drugs.

Examples

Examples

Examples

* Holding or weighing animals in
teaching, outreach or research
activities

* Observation of animal behavior
* Ear punching of rodents

® Tail snips in mice <21 days old
» Peripheral injections and blood
collection

» Feed studies, which do not result
in clinical health problems

* Live trapping

* Positive reward training or
research

* Chemical restraint

* Exposure to alterations in
environmental conditions (not
extreme) with appropriate
conditioning and
microenvironment

* Food restriction that reduces the
animals weight by no more than
20% of normal age matched
controls

* AVMA approved euthanasia
procedures

* Euthanasia of breeding animals
or unused offspring

* Exsanguination under anesthesia
* Transcardial Perfusion

¢ Unknown genetically engineered
phenotype

* Non-invasive, routine, field
procedures (capture, tissue
sampling, marking, etc.) Note:
Includes marine tissue collection.
*Subcutaneous tumors within the
size allowed by the Neoplasia
Policy (Policy 9.03)

* Survival surgery

* Non-survival surgical
procedures

* Laparoscopy or needle
biopsies

* Retro-orbital blood collection
* Exposure of blood vessels
for catheter implantation

* Induced infections

* Tattooing

* Tail snips in mice > 21 days
old

* Genetically engineered
phenotype that causes pain or
distress that will be alleviated

* Toxicological or microbiological
testing, cancer research or
infectious disease research that
requires continuation after clinical
symptoms are evident without
medical relief or require death as
an endpoint

® Ocular / skin irritancy testing

* Application of painful stimuli
such as electrical shock that the
animal cannot avoid/escape

¢ Any procedures for which
needed analgesics, tranquilizers,
sedatives, or anesthetics must be
withheld for justifiable study
purposes

* Exposure to extreme
environmental conditions

* Euthanasia by procedures not
approved by the AVMA

e Paralysis or immobilization of a
conscious animal

* Genetically engineered
phenotype that causes pain or
distress that will not be alleviated
* Experimental autoimmune
encephalomyelitis (EAE)

* Adjuvant arthritis
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Note:

Does not always mean euthanasia — can mean terminating a painful procedure and/or
giving treatment to alleviate pain and/or distress.

Hendriksen et al., 2011; OECD definition
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A HORSE’S NORMAL 'I' PR

* Temperature/ %48

1 @

e Pulse/ "% 3%

Small-Medium Small-Medium Small-Medium
99.5-102.5°F 70-140 15-30
37.5-39.2°C Beats Per Minute Breaths Per Minute
(not suitable for small rodents) Large Large Large
at MG aat A Adu i e o
09-101°F 28-44 10-24 Amﬁ’ﬁéﬁnm%ﬁzﬁﬁmﬁlﬁ
(37.2-38.3°C) heats per minute breaths per minute warnty a.call o your ", i omaters s
) Respl ratory rate/ = = J{’F sl foal A ol AR Foal Ay .
09 5.100.1°F 80-100 2040 Remember its Hot Outside : A
(37.5-38.9°C) beats per minute breaths per minute Dog's Normal TPR #dog
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White Blood Cell Classification

P
Scatter Plot of Fluorescence vs. Granularity (Feline)
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Chemistry Abbreviation l‘,_E- i i E © E o s & :g
g121212]3(2|215 |03
Q|0 |0 |w|Z |2 |J|w 0=
Alburmin ALB S I A v | v
Alkaline Phosphatase ALKP S A T v | v
Alanine Aminotransferase ALT L ¥ ¥
Armylase AMYL v v
Aspartate Aminotransferase AST | W
Blood Urea Nitrogen BUN ' A ,/
Calciurm Ca v | v v v | v
Cholesterol CHOL v ¥
Creatine Kinase CK L ¥
Crealinine CREA ol | | v
Chloride Cl v
C-Reactive Protein’ CRP ¥
Fructosarminet FRU ¥
Gamma-glutamyltransferase GGT | ¥ ¥
Glucose GLU | v | v
Potassium K v
Lactate LAC ¥
Lactate Dehydrogenase LDH ¥ ¥
Lipase LIPA v v
Magnesium Mo ¥
Sodium MNa v
Ammonia MNH3 v | v
Phenobarbitalt PHER ¥
Inorganic Phosphate PHOS | ¥
Progesterone PROG J
Symmetric dimethylargining' SDMA L v
Total Bilirubin TBIL v | v W e
Total Protein TP M A R v
Total Tyt TT4 ¥ e
Triglycerides TRIG ks
Urine Creatinine UCRE v

e R AN
LABORATORIES
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BC1

Mouse is emaciated.

- Skeletal structure extremely prominent;
little or no flesh cover.

- Vertebrae distinctly segmented.

BC 2

Mouse is underconditioned.
- Segmentation of vertebral column evident.
= Dorsal pelvic bones are readily palpable.

BC3

Mouse is well-conditioned.

« Vertebrae and dorsal pelvis not prominent;

palpable with slight pressure.

BC 4

Mouse is overconditioned.
«Spine is a continuous column.
- Vertebrae palpable only with firm pressure.

BC5

Mouse is ocbese.

-Mouse is smooth and bulky.

-Bone structure disappears under flesh and
subcutaneous fat,

Body Condition Scores (BCS)

INn Mouse

Ullman-Cullere & Foltz, 1999
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BCS in Rat

BC 1 BC 4

Rat is emaciated _ Rat is overconditioned
* Segmentation of vertebral column prominent »  Segmentation of vertebral column palpable

if not visible. with slight pressure.

= Little or no flesh cover over dorsal pelvis. Pins *  Thick subcutaneous fat store over dorsal
prominent if not visible. pelvis. Pins of pelvis palpable with firm
= Segmentation of caudal vertebrae prominent. | g | pressure.
* Thick fat store over tail base, caudal vertebrae
not palpable,
BC 2
Rat is under conditioned
*  Segmentation of vertebral column prominent. BC 5
*  Thin flesh cover over dorsal pelvis, little Rat is obese
subcutaneous fat. Pins easily palpable. * Segmentation of vertebral column palpable
*  Thin flesh cover over caudal vertebrae, with firm pressure; may be a continuous
segmentation palpable with slight pressure. column,
*  Thick subcutaneous fat store over dorsal
% pelvis. Pins of pelvis not palpable with firm
BC 3 pressure,
Rat is well-conditioned * Thick fat store over tail base, caudal vertebrae
*  Segmentation of vertebral column easily not palpable.
palpable,

= Moderate subcutaneous fat store over pelvis.
Pins easily palpable with shght pressure.
*  Moderate fat store around tail base, caudal .
vertebrae may be palpable but not segmented. Hickman & Swan, 2010



Guinea pig Size-0-Meter

Size-0-Meter Score: Characteristics:

Th i n Each rib is easily felt but not prominent. Hips and
Between 10-20% below “ - spine are easily felt with no pressure. Less of an

ideal body weight

abdominal curve can be seen.

Overwel g ht - Ribs are harder to distinguish. Hips and spine
10-15% above ideal difficult to feel. Feet not always visible.

bady weight

Dog Size-0-Meter

Size-0-Meter Score: Characteristics:

Thin * Ribs, spine and hip bones easily seen
Between 10-20% below + Obvious waist and abdominal tuck
AT Caac: = « Very little fat can be felt under the skin

Overweight « Ribs, spine and hip bones are hard to feel

= Waist barely visible with a broad back
« Layer of fat on belly and at base of tail

10-15% above ideal
body weight <

Rabbit Size-0-Meter

Size-0-Meter Score: Characteristics:

Thin = Hip bones, ribs and spine are easily felt
Between 10-20% below = Loss of muscle and very little fat cover
ideal bady weight = Rump area is flat

. * Pressure is needed to feel the ribs, spine and
Overweight hip bones
10-15% above ideal = Some fat layers
body weight » The rump is rounded

Cat Size-0-Meter

Size-0-Meter Score:

Characteristics:

Thin = Ribs, spine and hip bones easily seen

Between 10-20% below © Oh\"m'lﬁ waist
ideal body weight = Very little belly fat

Ove rwelg ht « Ribs, spine and hip bones are hard to feel
10-15% above ideal « No defined waist
body weight « Slightly sagging belly

Body Condition Score- Swine

[Spinous processes]

VARG

1. Emaciated 2. Thin 3. Ideal 4. Fat 5. Overly Fat
Landmark bones Bones can be The pig’s bones are Bones of the pig A body score of 5 has
are prominenteven  easily felt with barely felt when are undetectable the same palpation
without palpation slight pressure. palpating with with palpation. characteristics as
Considered unfit firm pressure. abody score of 4.

to travel. However. this animal

is excessively

1. NVAP Module 21: Animals’ Fitness to Travel, July 2011
2. www.pfma.org.uk
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Foraging Helps Reduce Feather
Pecking Amongst Hens

In one study in laying hens, foraging
enrichment was shown to reduce feather
pecking amongst hens better than

introduction of novel objects and
providing dust baths.

FLOATING ENRICHMENT
FOR DUCKS AND GEESE

Rubber duckies make a fun and colorful addition
to your waterfowl’s pool. These non-edible items
provide manipulative and sensory enrichment.

#AAVENRICHMENTTIP (L

| ? Poultry
i __Enrichment

#AAVEnrichmentTip

https://www.aav.org/



™. Testing animal vaccines on pigs Y ~»
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https://www.na3rsc.org/pigs/ https://www.nc3rs.org.uk/3rs-resources/housing-and-husbandry-rabbit



Lower nest wall: =75%, Score 3
Score =

3.25
Raised nest wall: =25%, Score 4

Score View from above

View from side
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i
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Hess et al., JAALAS., 2008
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Degree of Hunching

Score of 0

Score of 1

“Score of 2

Score of 3

= S'coreoM

Hunching Profile

.

Score of 0

\/_\Score of 1

Score of 2

\

Score of 3

/\ Score of 4

Sevcik et al., 2006




Grimace Scales - Pain
LA 7T 4 B i

Action Uints (AU)

AU is not present =0
AU moderately visible = 1
AU severe = 2

https://www.nc3rs.org.uk/grimacescales



Nat Methods. 2010 Jun;7(6):447-9. doi: 10.1038/nmeth.1435. Epub 2010 May 9.

Coding of facial expressions of pain in the laboratory mouse.

= Author information
1 Department of Psychology and Alan Edwards Centre for Research on Pain, McGill University, Montreal, Quebec, Canada.
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Ear Shape & Position







Not present (0) I Moderately present (1) § Obviously present (2)

Orbital tightening

=*The eyelids close
(orbital area narrows)
= A wrinkle may be
visible around the eye

Nose bulging

» The nose is pulled
down

* The nose rounds off

* The nostrils point down
* The bridge of the nose

bulges

Cheek bulging

= The cheek muscles
bulge

= The contour of the
cheeks become visible
* the cheek may be
pulled up at the side of
the ear

Ear changes

= The ears are pulled
back against the body
* The ears may form a
pointed shape

= The ears may fold
over

Whisker retraction

* The whiskers are
pulled back against the
cheek

= The whisker follicles
converge caudally

= The whiskers clump
together

Reijgwart et al., 2017

- ..N?.t, present (0)

Orbital tightening

Ear & head position

Not p resent (0)

Flehming

win V

Moderate (1)

Yy 50
- »
Vr-.' T’

P T

SR
‘13'
L

Moderate (1)
" taatnde'

Severe (2)

-

‘hg@ N2
SR : ‘{i*; \

Severe (3)

Hager et al., 2017




Stiffly backwards ears

Orbital tigtening

u

Not present | Moderately Obviously l\iot-psent Moderately Obviously
(0) present (1) present (2) (0) present (1) present (2)

The ears are held stiffly and turned backwards. As
a result, the space between the ears may appear
wider relative to baseline.

The eyelid is partially or completely closed. Any
eyelid closure that reduces the eye size by more
than half should be coded as “obviously present” or
*20

Tension above the eye area

e g

Oviously
present (2)

Not present = Moderately
(0) present (1)

The contraction of the muscles in the area above
the eye causes the increased visibility of the
underlying bone surfaces. If temporal crest bone is
clearly visible should be coded as “obviously
present” or “2".

Prominent strained chewing
muscles

"y ) ¥4, \
Not present | Moderately | Obviously
(0) | present (1) present (2)

Straining chewing muscles are clearly visible as an
increase tension above the mouth. If chewing
muscles are clearly prominent and recognizable the
score should be coded as “obviously present” or
2

7N

Mouth strained and pronounced
__chin

et

Not presnt Moderately Obviously
(0) present (1) present (2)

Strained mouth is clearly visible when upper lip is
drawn back and lower lip causes a pronounced
“chin”.

Strained nostrils and flattening of

 the profile O

Not present | Moderately Obviously
(0) present (1) = present (2)

Nostrils look strained and slightly dilated, the profile
of the nose flattens and lips elongate.

0 = AU is absent

1 = AU is moderately present

2 = AU is markedly present

Ears facing forward

Eyes opened

Muzzle relaxed (round shape)
Whiskers loose and curved
Head above the shoulder line

Ears slightly pulled apart
Eyes partially opened
Muzzle mildly tense

Whiskers slightly curved or straight
Head aligned with the shoulder line

Ears flattened and rotated outwards
Squinted eyes

Muzzle tense (elliptical shape)
Whiskers straight and moving forward

Head below the shoulder line or tilted
down (chin towards the chest)

Costa et al., 2014

Evangelista et al., 2020




£ 5F

1.Basic

Health and

Fu

«ﬁ 3.Affective

States

® g
® ki
® Rl £/

nctioning

A

2.Natural
Living

oo IR L pEF I

Score

Description

Example Image

CD1

A strong fluorescent
signal is present at
the application site on
the forehead
between the ears

Fluorescence present
at the application site
as well as the front
and/or rear nails

Fluorescence present
at the application site
and the ears. Front
and/or rear nails may
also fluoresce

Fluorescence is
absent from the nails
and ears but remains
present in trace
amounts at the
application site

Fluorescence is no
longer detected

C57BL6

Oliver et al., J Am Assoc Lab Anim Sci., 2018
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Pain Score

0__

Psychological & Behavioral

[J Comfortable when resting

[0 Happy, content

[ Not bothering wound or surgery site

[ Interested in or curious about surroundings

[J Content to slightly unsettled or restless
[J Distracted easily by surroundings

[J Looks uncomfortable when resting

[0 May whimper or cry and may lick or rub
wound or surgery site when unattended

[] Droopy ears, worried facial expression
(arched eye brows, darting eyes)

[ Reluctant to respond when beckoned

[ Not eager to interact with people or surroundings
but will look around to see what is going on

COLORADDO STATE UNIVERSITY

Response to Palpation

[J Nontender to palpation of
wound or surgery site, or to
palpation elsewhere

[ Reacts to palpation of wound,
surgery site, or other body part
by looking around, flinching, or
whimpering

[ Flinches, whimpers cries, or
guards/pulls away

Body Tension

Minimal

Mild

Mild to Moderate

Reassess
analgesic plan

COLLEGE OF VETERINARY MEDICINE

AND BIOMEDICAL SCIENCES
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NIH ARAC #_% (2011) :
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Burkholder et al., Curr Protoc Mouse Biol., 2012
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A C57BL/6 WT
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Wyss et al., PLoS One., 2012

http://www.the-scientist.com/?articles.view/articleNo/15081/title/Hydrocephalus-and-the-Accidental- Transgene--Redox-RNA--To-Be-a-Bee--but-He-or-She-/

Lin et al.,

PNAS, 2013
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Clinical Signs

(NIH, ARAC, 2011)
1 Rapid or progressive weight loss
2 Debilitating diarrhea
R Dehydration/reduced skin turgor
4 Edema
5 Sizable abdominal enlargement or ascites
6 Progressive dermatitis
7 Rough hair coat
8 Hunched posture
9 Lethargy or persistent recumbency
10  Coughing, labored breathing, nasal discharge
11  Jaundice, cyanosis, and/or pallor/anemia
12 Neurological signs
13  Bleeding from any orifice
14  Self-induced trauma
15  Any condition interfering with daily activities (e.g. eating or
drinking, ambulation, or elimination)
16  Excessive or prolonged hyperthermia or hypothermia
17  For aquatic species additional signs can include scoliosis,

emaciation, significant skin lesions, and/or exposure of muscle
or other tissues

Clinical Signs and Evaluation Criteria
Used to Determine Humane Endpoints

Burkholder et al., Curr Protoc Mouse Biol., 2012




Cancer Research

Neoplasia Endpoints Humane Endpoints:

NIH, ARAC, 2011 ) ) ) . o
( ) B Tissue distension - Pain & disability

1 A tumor burden greater than 10% body weight. In an adult
mouse, a tumor should not exceed 20 mm 1n any one B Paraneoplastic syndromes - Cachexia
dimension; in an adult rat, a tumor should not exceed 40 mm in

any one dimension :
y B Ulceration - Infection, necrosis, loss of body fluid

2 Tumors that ulcerate, become necrotic, or infected

. . ) . . ) B [ethality - Aggressive tumors
3 Tumors that interfere with eating or impair ambulation y

Burkholder et al., Curr Protoc Mouse Biol., 2012; James Wallace, ILAR J, 2000






Tumor size (Subcutaneous/ visible) - 2015

Diameter
University
Mouse Rat
UMDNJ 1cm< 3cm <
UC Berkeley 1.5cm < 2.5cm<
IOWA State Univ. 1.6 cm < (259) 3.6 cm < (2509)
UPenn, URI, UCSF
Thomas Jefferson 2cm < 4 cm <

Univ.

Tumor size 1700~2000mm3 3400~5000mms3




Tumor Size (Subcutaneous/ visible) - 2020

Tumor size is gone

Diameter in any direction

University
Mouse Rat
Johns Hopkins 2cm < Acm <
North Carolina at Chapel Hill 2cm < 4cm <
UCSF 2cm < 4cm <
UC Berkeley 1.5cm < 2.5cm <

IOWA State 1.5cm < (2000mm3) 2.1cm < (5000mm3)




in vivo 37: 1073-1080 (2017)
doi:10.21873/invivo.11172

< B W5 e %

Implementation of Humane Endpoints in a Urinary
Bladder Carcinogenesis Study in Rats

MONICA OLIVEIRA!, ELISABETE NASCIMENTO-GONCALVES?, JESSICA SILVAZ, PAULA A. OLIVEIRAZ?,
RITA FERREIRA#, LUIS ANTUNES?23, REGINA ARANTES-RODRIGUES?” and ANA 1. FAUSTINO-ROCHA?®




Chemical Induced Bladder Carcinoma in Wistar Rats

Response to manipulation

0 Normal

1 Stress response to manipulation (signs of discomfort, vocalization)
Behavior 2 Absence of response (lethargic animal)

Breathing
0 Normal
1 Tachypnea
Hydration status (skin pinch test)

0 Normal

1 Abnormal
Clinical signs Body temperature

0 Normal (35.6- 38.9°C)

1 Hyperthermia (> 38.9°C)

2 Hypothermia (< 35.6°C)

Urine color

0 Normal

1 Hematuria (+)

2 Hematuria (++) ’ E
Urine 3 Hematuria (+++) L F %E_

4 Hematuria (++++)

5 Hematuria (4+++++)

Urine volume

0 Normal .
| Oliguria ;J'( }'& E
2 Anuria

Oliveira et al., In Vivo, 2017



Determination of a Humane Endpoint in the L1210
Model of Murine Leukemia .} &4 5 5

ANDREW ]. ALDRED, BSC, MING C. CHA, PHD, anp KELLY A. MECKLING-GILL, PHD"

Contemp Top Lab Anim Sci., 2002
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Murine Leukemia in B6D2F1/CrIB Mice

16

IS

3
¥

tt o

e IR ¥ Ak —m—  Pg IR AH AR
B LT sk —a— KRR
e FER — ¥
120
100
>
N
80
-
-~
- 60 Q
+40 fo
-+ 20 *
W
0

Aldred et al., Contemp Top Lab Anim Sci, 2002



EAE Model for

Know your model

SJL mice: Jebk - B¢ pE

B6 mice: s ¥ pF R ang M B E o

Relapsing/Remitting Model
SJL + PLP + CFA

75-85% of SJL

relapsing/remitting ph

mice wi

DAY1&2 DAYS 12-19 DAYS 20-29
Pertussis Toxin (PTX) Post Onset Relapse (75-85%)
Injection l
; [ y 3 1
DAY 0 DAYS 9-14 DAYS 14-21
Peptide Onset of lliness Partial Recovery
Injection

7

Chronic EAE Model
B6 + MOG + CFA

DAY 1&2 DAYS 12-19
Pertussis Toxin (PTX) Post Onset
Injection
DAY O DAYS 9-14 DAYS 14-21
Peptide Onset of lliness Partial Recovery
Injection

7

Only 20-30% of B6 will typically
show relapsing and remitting disease,
SJL mice are more appropriate for
relapsing/remitting studies whereas
B6 mice make a better chronic model.
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Normal nerve

Damaged
myelin sheath

Nerve affected by MS

MAYO CLINIC

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED

Hickman, OLAW, Sep. 20, 2018




0-5

0-6

Table 1. Examples of experimental autoimmune encephalomyelitis (EAE) scoring systems.

0-10

Miller (2007)'%

Bachmann (1999)"7

Axial-rotatory EAE?®

Bebo (1998)%

Bittner (2014)%

Expanded disability
status scale (MS
in| patients)®

2.5

3.5

4.5
5

No clinical signs

Limp tail or hind limb
weakness

Both limp tail and limb
weakness

Partial hind limb
paralysis

Complete hind limb
paralysis

Death

No clinical signs
Distal limp tail

Limp tail

Limp tail and hind limb
weakness

Unilateral partial hind
limb paralysis

Bilateral partial hind
limb paralysis
Complete bilateral hind
limb paralysis

Complete bilateral hind
limb paralysis and par-
tial forelimb paralysis
Total paralysis of hind
and forelimbs
Moribund

Death

No clinical signs

Mild tilting of the
head

Marked tilting of the
head

Tilting of the body

Continuous axial
rotation

Death

0 No clinical signs
1 Minimal hind limb
weakness

2 Moderate hind limb
weakness or mild ataxia

3 Moderate severe hind
limb weakness

4 Severe hind limb weak-
ness or mild forelimb
weakness or moderate
ataxia

5 Paraplegia with moder-
ate forelimb weakness

6 Paraplegia with severe
forelimb weakness or
severe ataxia

10

No clinical signs
Partial limp tail

Paralysed tail
Hind limb paresis

Hind limb paraplegia

Both hind limbs
paralysed

Quadriparesis

1 forelimb paralysed

Quadriplegia

Moribund
Death

No clinical signs
No impairment

Minimal impairment
Moderate

impairment
Severe impairment

Walking restricted to
<200 m

Constant assistance

Wheelchair bound

Bed bound

Helpless bed patient
Death

MS: multiple sclerosis.

Palle et al., Lab Anim., 2016



Humane Endpoints for EAE Model
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Hess et al., 3 Am Assoc Lab Anim Sci., 2008



IRAC 1985 & The Guide 8th

Interagency Research Animal Committee

Unless the contrary is known or established, it should be considered that
procedures that cause pain in humans may also cause pain in other animals.



1. = /;Jc«fy?;‘f /J}f'—;f https://www.humane-endpoints.info/ent
(% ¢ 2 ))

2. % ﬁv#ﬁ/ﬁ"E’T*E’m/ﬁ:H’L

3R AR BB T BE R

5. 3% BF BT

6. 4%k ¥ /\lgtl flag- 12 }ajbgﬂ., ’ |ACUC‘£§§E’ A ﬁfgk%gﬁﬂ;f@;Z“

it







Euthanasia

cUBavaoia

http://thedailycorgi.com/bereavement-suppor
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%AVMA Join/Renew Insurance Store Careers « ‘ Sign In ‘
American Veterinar

MEMBERSHIP ADVOCACY EDUCATION & CAREER RESOURCES & TOOLS EVENTS NEWS ABOUT Q

HOME » RESOURCES & TOOLS » AVMA POLICIES » AVMA GUIDELINES FOR THE EUTHANASIA OF ANIMALS

AVMA guidelines for the euthanasia of animals

Since 1963

The AVMA guidelines for the euthanasia of animals are intended for use by members of the
veterinary profession who carry out or oversee the euthanasia of animals. The overriding
commitment of these guidelines is to provide veterinarians guidance in relieving pain and
suffering of animals that are to be euthanized.

The recommendations in the guidelines are intended to guide veterinarians, who must then
use professional judgment in applying them to the various settings where animals are to be
euthanized.

The AVMA Panel on Euthanasia develops the content of the guidelines, with support from its
working groups. The panel is required to do a comprehensive review and update of the
report at least every ten years, although more frequent major revisions are possible based
on substantive information gleaned from new research and experience with practical
implementation. To ensure the guidelines remain as up-to-date as possible, interim revisions
(reflecting substantive updates, but of a less extensive nature than a major revision) are also
accommodated, and minar editorial corrections are made as such items are identified (e.g.,
typographical errors, updating of website addresses).

View AVMA Guidelines for the Euthanasia of Animals: 2020 Edition (PDF) 2 O 2 O

https://www.avma.org/resources-tools/avma-policies/avma-guidelines-euthanasia-animals
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https://www.avma.org/one-health/human-animal-bond
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ViEX: HprkrEEI Ly o
To produce a humane death consistently when used as the sole means of
euthanasia.

\(’ 2 / » S
ERETEL ARE T LA U ERER o
It may require certain conditions to be met to consistence humane death, e.g.,

greater potential for operator error or safety hazard, not well documented in the
scientific literature, require a secondary method to ensure death.

=\

Methods deemed inhumane under any conditions or that the POE found posed a
substantial risk to the human applying the technique
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LEeA 8-l - %~ -5 - KRB

200 g~ 1kg|| 1kg~5kg
o 200 g .
Tk BB | EEee | B i i i
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— it . 0 ' i
10-30% of the chamber volume/min
$HE fF — @ b 0 0 0 = - -
Barbiturate ;¥ & 7% . #0k L &
I Hl ﬁq"'u: % I’ftl' 342 ﬁ'] E- ::' } } ) ’ ) B
Barbiturate ;E & 7% . B B L &
- Z ) * -
(GREr B E @3 EHE)
TR BT IR S (WL dn )3 . » . C O »
O JE R BT 1% AR 8 KCI
(1-2 meq/kg) &, #f & LA rA By &) - - - i - -
B

L §-TwmbfRAEL & * Iy 5 (2018)
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LEeA 8-l - %~ -5 - KRB

200 g~ 1kg|| 1kg~5kg
I HE e W ¥/ || s ik
B  # 4/ o # i
i & ¥ 4
4 %

=~ R4 A

7EE K 5%1% BT ER 0 0 *
PR BB MG 0 0 x
4o BR Y AR BT ER * * X
$h 4 BE P L BE M B G +* x X
J@ ﬁ' T&_'ﬁiﬂ!" Bt k W

WA L 1. ot BEEH FE

X IFHERSSE K —BEAFBEER TR T R
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AVMA (2020)

R T K
& 4 7 THX A RFTHR
A HeEEE | 1. Barbiturate & barbituric acid 1.Isoflurane
dertvatives: BBt &2 3 45 2.CO2: AL F|30-70%R8 4k & 2 /548 K A F w2 M3
2. Dissociative agent AR B3R 1R F SR ME AR (3 2R BT IR
combinations: Ketamine + 3.EAERL G B ib ST aek 0 B3 E<200g
Xylazine or diazepam A B3R W F AL SR B A T A B
SARME: FEANIR 10 B8 ) RERR ) ATHE
HAR ARG . 0 B — SRR AR > Lol SR LI AR
iR
6. Z A ROREBR): EEA NS B EX ALK
%F Barbiturate & barbituric acid 1. Isoflurane

derivatives:

T 4474

2.CO2: 50-60%8% %5 5 42 £ /55 4% > F /T4 T4EE -
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. CO, NA
. NPCB

. Manually applied blunt
force trauma

WN PP

[

. CO, alone or combined NA
with N,/Ar

.NPCB

.PCB

Electrocution

.CO,, N, NO, Ar
. Gunshot

.PCB
. Electrocution

Barbiturates
&
barbituric acid derivatives

1. Exsanguination
2. Pithing

AWNER AWN




Non-Penetrating Captive Bolt Device (NPCB)

Walsh et al., Animals(Basel), 2017

AVMA (2020), p119
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L 3 o <r . < L
Lok P - VX 7 FEET RS Ly
g 2;;;‘ 1. COZ, CO, N,, Ar 1. KCl or I\/IgSOf;

2. Reduction of atmospheric pressure , E('V/'”traPart‘?“aC)
. . 3. Cervical dislocation, - Exsanguination
{P‘- > & 3~ 938 4. Decapitation
F v~ g 5. Manually applied blunt force trauma (< 16Kg)
6. Electrocution
7. Gunshot
8. PCB and NPCB
Barbiturates
barbituri ‘_g(‘jd . 1. Decapitation NA
39§ g arbituric acid derivatives  ,  ~,.ical dislocation
- 3. Cranial compression
4. Maceration (less than 72hr of age old)
= 1. CO, for 20min NA
2. 4hr at 40°F or freezing (before 80% of
incubation)
3. Egg addling
4. Maceration
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Nandam et al., Front. Psychiatry, 2020



“The question is nat, Can they reason? nar Can
they talk? Bt can they suffer?”

Jeremy Bentham
1748-1832
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The Mission of IACUC

. Use of non-pharmaceutical-grade chemicals and other substances
. Field investigations
. Agricultural animals

1. Protocol review

2. Experimental and humane endpoints GUDE

3. Unexpected outcomes “AiiALS

4. Physical restrain -

5. Multiple survival surgical procedures =8
6. Food and fluid regulation The Guide 8t
7

8

9

O Post-approval monitoring/PAM (Program)
O Disaster planning and emergency preparedness (Institution & 10)



Protocol review-1

« Rationale and purpose of the proposed use of animals

» A clear and concise sequential description of the procedures involving the use of
animals that is easily understood by all members of the committee

 Avalilability or appropriateness of the use of less invasive procedures, other species,
Isolated organ preparation, cell or tissue culture, or computer simulation.

« Justification of the species and number of animals proposed; whenever possible, the
number of animals and experimental group sizes should be statistically justified (e.g.,
provision of a power analysis)

 Unnecessary duplication of experiments

The Guide 8t



Protocol review-2

Nonstandard housing and husbandry requirements
» Impact of the proposed procedures on the animals’ well-being

» Appropriate sedation, analgesia, and anesthesia (indices of pain or invasiveness might
aid in the preparation and review of protocols)

» Conduct of surgical procedures, including multiple operative procedures

« Postprocedural care and observation (e.g., inclusion of post-treatment or postsurgical
animal assessment forms)

» Description and rationale for anticipated or selected endpoints

The Guide 8t



Protocol review-3

« Criteria and process for timely intervention, removal of animals from a study, or
euthanasia if painful or stressful outcomes are anticipated

« Method of euthanasia or disposition of animals, including planning for care of long-lived
species after study completion

« Adequacy of training and experience of personnel in the procedures used, and roles and
responsibilities of the personnel involved

« Use of hazardous materials and provision of a safe working environment.

The Guide 8t



¥L%3 a4

O Nomenclature (4 ¢ 8) — & & igH f~

O i * dPdcd

O %P % — 4R35 &~ £

O ﬁv#sﬁﬁ]

O 2 % 4 % —turn on/of gene, chemotherapy, .....

O Genotyping or marking — tail snip/ toe clip/ ear punch
O %" &% sig

O <3 &) 8k




X

Nomenclature (& % &)

B6, C57BL/6 or -] 2 &

BALB/c or -] v &

BB E X

BmH/nk ‘RS F) BHARRY | B EEmC

REZEHn

f] 4o @ B P9 B 7
HBEEERY
¥ )

(g




VB

|8 = R &

WmE E

BALB/c BALB/cByJNarl

B6 C57BL/6JNarl

BALB/c Nude BALB/cAnN.Cg-Foxn1nu/CrINarl
NOD SCID NOD.CB17-Prkdcscid/CrINarl

ASID NOD.Cg-Prkdcseid/l|2rgtmWilY ckNarl

HAHNERmA

VB

f NAR aeasﬁﬁmsﬁ
2P

N L/\C Natlonal Laboratory Animal Center

_{ASCu SRy -

E VDR

NOD.CB17-Prkdcscid/NcrCrIBltw

ME g

BALB/c BALB/cANNCrIBItw

B6 CS57BL/6NCriBltw

BALB/c Nude CAnN.Cg-Foxn1n/CrlBltw
NOD SCID

Nu/Nu

Bltw:NU-Foxn1nw (Outbred)




\/.X The Jackson
Laboratory

C57BL/6J
C57BL/6NJ
C57BL/6JEIJ
C57BL/6HaJ

4+
ENVIGO

C57BL/6NHsd
C57BL6/JO0laHsd
C57BL/6JRccHsd

Jx

charles

river

C57BL/6NCr|

»> TACONIC

Models For Life.

C57BL/6NTac




The Jackson
Laboratory

RESEARCH & FACULTY v

10357

1-250f§10357 Resulis

- Usage

| | Only show strains that can be used

in For-Profit research

- Strain Type
] Congenic

(] F1 or F2 Hybrid

(] Inbred Strain

(] Qutbred

[] Recembinant Inbred (RI)

(] witd-Derived

- Platform

[_] Cre Expres

(] Tet On/Off

- Strain Attributes
(] conditional ready (e.g. floxed)
[[] constitutively active

[ | Epitope tag

EDUCATION & LEARNING v

JAX® MICE & SERVICES ~»  PERSONALIZED MEDICINE v

C57BL/6

Q

Show | 25 per page ¥

& Share  Advanced Search

C57BL/6) (5 )

Stock Numbe
C57BL/6J is the most w

Although this strain i

dely used inbred strain and the first to have its genome sequenced

y tumors, it is a permissive background fer maximal

C57BL 6J mice are resistant to audio ge” ¢ seizures. have a
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parated from C57BL/5J
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How well do you know your |B6 micef?
A & B are most similar!

g C57BL/6J (000664)

B6(Cg)-Tyre=7/J (000058)
® A & B differ by a single allele (Tyrc2)

® B & C differ in multiple alleles

Metabolism
C57BL/6NJ (005304) Neurobiology
Immunology
Vision & hearing

C Behavior

———

JAX lab



Metabolic Differences (DIO)
B6J gains more weight than B6NJ on high fat diet (HFD)

C57BL/6J (000664) vs C57BL/6NJ (005304)

Body weight change with 60% fat

® Mice fed a 60 kcal% high fat diet -

g—2%
— C57BL/6J il
- - - C57BL/6NJ E/I/

2 E==E

Beginning at 6 weeks of age

40
|

35
|
=]
b

Body weight (g)

30

|
Lk
Lo |
Fe4

20 25

| 1
1
y |
B e

Age (weeks)

Nicholson, A et al. 2010. Obesity 18(10): 1902-1905. PMID: 20057372 JAX lab




Genetic Background Has an Influence on Phenotype

Mammary Tumor Latency

Hunter1 tum_lat MPD 6004

s Female = Male

8 8 R 8 3 9

(ALNIWINEL-L48A4]
(ALWWINEL-148A4850
(ALWIWINBL-Ld8nddBZ )
(ALNIWINEL- L 48Ad4Y
(ALWWINBL-L48A4d1
(ALWWINBL-148A420
(ALWIWINBL-L48A41010
(ALWIWINEL-148A497ZN
(ALWWINB L- L J8A01EC
(ALWWIBL-8/Ad
(ALWWINBL-L 4844y
(ALWIWINEL- L 48A449
(ALWWINBL-Ld9A43S
(ALWIWINEL-148A430
(ALWIWINEL-1d8Aad019
(ALWWINBL-148A410
(ALINIWINBL- | 48A4I019€
(ALWWINBL- L d8Ad4d
(ALWIWINEL- L d8AIMY
(ALWIWINBL-L J8ALMS
(ALWIWINBL- 1 J8A40N
(ALWWINBL-Ld4gAdreD
(ALWIWINEL- L J8AJMZN
(ALWWINBL-Ld8AdNg
(ALWIWINBL-148AIVD
(ALWWINE L- L GAAMM
(ALWWINBL-1d8Ad1S
(ALIWWINBL- 1 48A40N

yuiq 18)e sheq

Mouse Phenome Database, Hunter1 dataset

JAX lab
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Blood Pressure

Bone Mineral Density

re/1d4
r/d
rM2H/HED

Swenzonl b HPOD 17703

r/u49]
rsrs
ra/s18453
ratT/ 184630
FA1TYS/HON
r/4Ad
rtT/4ad

m Male

rhgoa/gug
SHATAr

rug/and

B Female

r¢/Hdi

—— r/y

Jamwest1 BAD HPD 15150

G re/18£5G0

| — ré/uda

e m m ra/91ud

m flale
I

__ _ m m r/mrs

e = r¥1TYS/00N

B Female
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JAX lab



Mame & Stock
Number

Common name

Mature B cells

Mature T cells

Dendritic cells

Macrophages

Natural killer
cells

Complement
Leakiness

Irradiation
tolerance

Lymphoma
incidence

NSG variants

NOD. gg-ﬁ'mdc“”
1zrg"™ " 152 (005557)

NSG

NOD.Cg-Prkdc"™

tm 1

NSGS
1zrg™ "™ To(CMV-

IL3,CSF2,KITLG)1Eav/MloySzJ
(013042)

NOD.Cg-Rag?"” o
[k
Hzrg™ " 1S2J (007799)

NRG

N5G™, NOD scidgamma

MN5G5, NOD scid gamma 13- GM-5F
(NSG-5GM3)

NRG, NOD Rag gamma

Absent Absent Absent
Absent Absent Absent
Defective Defective Defective
Defective Defective Defective
Absent Absent Absent
Absent Absent Absent
Very Low Absent Absent
Low Low High
Low Low Low

JAX lab



Selecting the Proper C57BL/6 Substrain Control
Effects of Mapk9 (Jnk2) on acetaminophen-induced liver injury (AlLI)

A 900C

(2]
o
o

JNK2™"
(C57BL/6N)

A C57BL/6) C57BL/6NJ
6J JNK27 6NJ
C57BL/6 substrain Oifferent wild-type

ALT (IJUL)
(24 h after APAP)
w
o
o

Different conclusion!

JNK2 is Hepatoprotective JNK2is Hepatotoxic
ikt

-

*

-

C57BLSGJ JNK2# C57BL/ENJ JNK2*

o 8. 8 8 &

6NJ
Bourdi M et al. 2011. Chem Res Toxicol 24: 794-6. PMID:21557537




Inbred and Hybrid

Spontaneous or
Induced Mutation

Knock-out, Knock-in
or Floxed

Transgenic (Tg)

Endonuclease-mediated

1-800-422-6423
[US, Canada & Puerto Rico)

1-207-288-5645
[from any location)

jax.org/nomenclature

\/.X The Jackson
Laboratory

LT0018 US 02 09/2018

Inbred* F1Hybrid*
B6129SF1/J)

C57BL/6J =Bé
129581/SvimJ = 129S Q

*Standard strain abbreviations. Learn more at jax.org/nomenclature.

C57BL/6J-Apc ¥in/J

Background Affected
Strain Gene
Mutant
I
*Mixed Allele
Background

tm TMom
Bé6; =Terb /)
Background Affecte llel
[Recipient] Gene #
Strain Targeted  Creator Lab

Mutation Code

B6.Cg-Tg(PDGFB-APP)5Lms/J

**Congenic  Transgenic {Promoter-Gene] Founder
N=5 Line
Allele #
em9Lutz I
C57BL/6J-Ngly1 v[)
Background Affected  Endonuclease- Creator Lab Code
Strain Gene mediated Mutation

*Mixed Strain Background = semicolon [;)

Holding Site
Lab Code

Backcrossed to recipient inbred strain < 5 generations

** Congenic or Incipient Congenic = period ()

Backcrossed to recipient inbred strain = 5 generations

Nomenclature links

Mouse Genome Informatics

http://www.informatics.jax.org/mgihome/nomen/index.shtml

JAX Lab

http://jax.org/nomenclature
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Table 3. Circulating blood volume in laboratory animals Table 4. Limit volumes and recovery periods
. . _ _ _ _

Species Blood volume (mlkg™) Single sampling Multiple sampling
Recommended  Range of (e.g. toxicity study) (e.g. toxicokinetic study)
mean? means

Mouse 72 63-80 % Circulatory Approximate % Circulatory Approximate

Rat 64 58-70 blood volume recovery blood volume recovery

Rabbit 56 44-70 . . .

Dog (Beagle) o 7990 removed period removed in period

Macaque (Rhesus) 56 44-67 24 h

Macaque (Cynomolgus) 65 55-75

Marmoset 70 58-82 o o

Minipig o5 5168 7.5% 1 week 7.5% 1 week

o 10% 2 weeks 10-15% 2 weeks
The recommended mean corresponds to the mid-point of the 15% 4 weeks 20% 3 weeks

range of means.

Side effects : Anemia, Altered physiologic parameters, Hypovolemic shock, Death.

Diehl et al., J Appl Toxicol., 2001



Guidelines for Blood Collection in Mice and Rats

Table 1: Approximate Blood Sample Volumes for a Range of Body Weights
Boty weisht () *CBV(ml) 1% CBV 7.5% CBV 10% CBV
every 24 hrst every 7 dayst | every 2 - 4wkst
20 1.10-1.40 11 -14 pl 90 - 105 pl 110 - 140 pl
25 1.37 -1.75 14 - 18 pl 102 - 131 pl 140 - 180 pl
30 1.65-2.10 17 - 21 pl 124 - 158 pl 170 - 210 pl
35 1.93-2.45 19 - 25 pl 145 - 184 pl 190 - 250 pl
40 2.20-2.80 22 -28 pl 165-210 pl 220 - 280 pl
125 6.88 - 8.75 69 - 88 pl 516 - 656l 690 - 880 pl
150 8.25 -10.50 82 - 105 pl 619 - 788 pl 820 - 1000 pl
200 11.00 - 14.00 110 - 140 pl 825 - 1050 pl 1.1-1.4ml
250 13.75 -17.50 138 - 175 pl 1.0-13ml 1.4-1.8ml
300 16.50 - 21.00 165 - 210 pl 1.2-1.6 ml 1.7 -2.1ml
350 19.25 - 24.50 193 - 245 pl 1.4-1.8ml 1.9-2.5ml
*Circulating blood volume (1ml = 10004l) tMaximum sample volume for that sampling frequency

OACU, NIH



Blood Collection

*Mean blood

AVERAGE

"MAXIMUM VOLUME IN MILLILITERS FOR
SINGLE SAMPLING
Based on Recovery Period

Every 30 days

SPECIES volume WEIGHT Weekly Every 14 days (15.0% of
(7.5% of blood (10.0% of o
volume blood volume voI?Jcr)ne
removed) removed) removed)
20 0.15 0.20
Mouse/Dormice 72 ml/kg 9
(Based on mean blood 30g 0.16 0.23 0.32
volume)
4049 0.20 0.30 0.45
Rat/Cotton Rat 250 g 1.20 1.60 2.40
(Based on mean blood 64 ml/kg
volume) 500 g 2.40 3.20 4.80

IACUC, UCSD



Blood Collection Guidelines

Guidelines for Rodents

Table 1: Approximate Blood Sample Volumes for a Range of Body Weights

Body weight (g) *CBV(ml) 1% CBV (ml) 7.5% CBV (ml) 10% CBV (ml)
Circulating Blood Volume every 24 hrst every 7 dayst every 2 wkst

20 110-1.40 .011 - .014 11-.14

25 1.37—=175 .014 - .018 J0-.13 14 - 18

30 1.65-2.10 017 - .021 12-.16 17-.21

35 1.93-2.45 .019 - .025 14 - 18 19 -.25

40 2.20-2.80 .022 -.028 16 - .21 22 -.28

125 6.88 - 8.75 .069 - .088 .52 — .66 .69 — .88

150 8.25-10.50 .082 - 105 62-.79 82-1.0
200 11.00 - 14.00 J1-.14 82 -1.05 11-14

250 13.75-17.50 J14-.18 1.0-13 14-18

300 16.50 - 21.00 A7=:21 1.2-16 17=21

350 19.25 -24.50 19-.25 14-18 19-25

IACUC, Boston Univ.



Table 1. Administration volumes considered good practice (and possible maximal dose volumes)?*

Species Route and volumes (ml kg")
Oral s.C. i.p. i.m. i.v. (bolus) i.v. (slow inj.)
Mouse 10 (50) 10 (40) 20 (80) 0.05° (0.1)P 5 (25)
Rat 10 (40) 5 (10) 10 (20) g1 foiz)p 5 (20)
Rabbit 10 (15) 1 (2) 5 (20) 0.25 (0.5) 2 (10)
Dog 5 (15) 1 {2) 1 (20) 0.25 (0.5) 2.5 (5)
Macaque 5 (15) 2 (5) ¢ (10) 0.25 (0.5) 2 9
Marmoset 10 (15) 2 (5) ¢ (20) 0.25 (0.5) 2.5 (10)
Minipig 10 (15) 1(2) 1 (20) 0.25 (0.5) 2.5 (5)

2For non-aqueous injectates, consideration must be given to time of absorption before re-dosing. No more than two intramuscular
sites should be used per day. Subcutaneous| sites should be limited to two or three sites per day. The subcutaneous site does
not include Freund’s adjuvant administration.

bValues in millilitres per site.

¢Data not available.

Diehl et al., J Appl Toxicol., 2001



Dose Volumes in Laboratory Animals

Table 1: Maximum Volumes to be used for dosing of species by route of administration
(All volumes are ml/kg unless otherwise noted)

PO Iv* IV** IP® s¢® IM*#@ |IN*** [D¥x
Species | gavage/in | (bolus) | (ml/kg/h) IT*%®
tragastric
Mouse 10 (20) 5 (10) 14 10 (20) 5 (20) 0.03 (0.05)° | 0.05 0.05 (0.1)
Rat 10 (20) 5 (10) 1or2(4 10 (20) 5 (10) 0.1 (0.2)° 0.1 0.05 (0.1)
Hamster | 10 (20) 5 (10) -- 10 (20) 1 (10) 0.05 (0.1)° 0.05 0.05 (0.1)
Guinea 10 (20) 1 (5 - 10 (20) 5 (10) 0.1(0.2) 0.1(0.2) 0.05 (0.1)
pig
Rabbit 2 (10) 1(5) 1 :\‘eitommend 2.5 0.25 (0.5) 0.2 (0.5) 0.05 (0.1)
od (10)

Ideal maximum dose volumes are bolded, absolute maximum dose volumes are (smaller in parenthesis)

*An IV bolus injection is typically dosed in less than 1 min.

**Continuous IV infusions are typically dosed over 3-10 minutes. Solution properties such as tonicity, pH, etc. must be taken into account when
approaching the volume limits or determining the volume to be infused IV. The recommended working range for pH is 4.5-8.0. The order of
degree of tolerance of pH for different dosing routes is oral>intravenous>intramuscular>subcutaneous>intraperitoneal. Animal health must
also be taken into consideration, such as kidney function and cardiovascular function. These systems must be normal to handle increased fluid
volume.

***The values listed in this column are the total volume in ml per site, total of 2 sites/day.

®When administering a solution IP, SC, or IM, the viscosity, concentration, tonicity and pH of the solution need to be taken into account.

IM dosing in mice, rats, hamsters and voles is NOT recommended.

IACUC, IUSM



Drug and Chemical Administration

Table 1. Drug Administration Routes and Volumes (and maximal dose volumes) ?

Species PO* v IV drip* 1P SC* ID* IM* IN* Gavage
(ml/’kg) | bolus* (ml/kg/hr) | (ml/kg) | (ml/kg) | (ml/inj) | (ml/kg/site) (ml/ing) | (ml/kg)
(ml/kg)

Mouse 10 1-5 2-4 1-20 1-40 0.05-0.1 | 0.05%(0.1)° 0.03- 1-20
0.05

Rat 10 1-5 2-4 1-10 1-10 0.05-0.1 0.12(0.2)P 0.03- 1-20
0.05

Guinea Pig 5 1-5 2-4 1-10 1-5 0.05-0.1 | 0.05B(0.1)° 0.03- 1-20
0.05

Hamster 5 1-5 2-4 1-10 1-5 0.05-0.1 | 0.05B(0.1)° 0.03- 1-20
0.05

Rabbit 10 1-5 2-4 1-5 1-5 0.05-0.1 0.05-0.1¢ 0.2-0.5 1-10

Dog 5 1-5 2-4 1 1-5 0.05-0.1 0.05-0.1¢ 0.2-0.5 1-20

Cat 5-20 1-5 2-4 1-10 1-5 0.05-0.1 0.05-0.1¢ 0.2-0.5 1-20

Swine 5-20 1-5 2-4 1-10 1-5 0.05-0.1 0.05-0.1¢ 0.2-0.5 1-20

Sheep/ 5-20 1-5 2-4 1-10 1-5 0.05-0.1 0.05-0.1¢ 0.2-0.5 1-20

Ruminant

4 For non-aqueous injectates, consideration must be given to time of absorption before re-dosing. No
more than two intramuscular sites should be used per day. Subcutaneous sites should be limited to two
or three sites per day.

B Values in mi/site for adult animals and large muscle bodies. Adjust for size
€ Values in ml/kg/site

D Maximum volume in mi/site in adult animal and large muscle bodies. Lower volume for smaller sizes

IACUC, WSU
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1. 3% VS 220375

2. £ & (Major) vs 2L & & (Minor) 3 & + #i«

Major — To penetrate and expose a body cavity, to produce substantial impairment of physical or
(3Days) physiologic functions, or to involve extensive tissue dissection or transection.

Minor - Does not expose a body cavity and causes little or no physical impairment.
. g 2.
3. H=x VS % =x
Single — Single surgical procedure is conducted in one animal.

Multiple - Multiple surgical procedures on a single animal should be evaluated to determine their
impact on the animal’s wellbeing (IACUC).






Nervous System

l

Catecholamine
Release

l

TNorepinephrine
T Epinephrine
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PAIN
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Physiological Response

/’\

Activated
Monocytes

|

1 IL-10
LIL-12

l

TH1 = TH2

| production of
proinflammatory
molecules

Endocrine System

v
Glucocorticoids

v
T Cortisol

] extravasation of
inflammatory cells with
inhibition of neutrophil

function

Lymphocytes &
eosinophils
apoptosis

Norman, Comp Med., 2017




Pain Relief Ladder for Patient Management

(WHO)

Opioid for moderate to severe pain
relief +/- nonopioid +/- adjunctive
care

Opioid for mild to moderate pain
relief +/- nonopioid +/- adjunctive
care

Freedom
from pain
Pain
persisting or
increasing
Pain
persisting or
increasing

Nonopioid +/- adjunctive care

Foley et al., Comp Med., 2019



Arachidonic Acid ~Cytokines
Mitogens
Carcinogens
Oncogenes

COX-2

(inducible)

Non- \
Selective
NSAIDs

COX-2
Selective
NSAIDs

[T

A ——_

Housekeeping Functions Inflammation and Neoplasia

Tumor Invasion

Gl — Mucosal protection

Kidney — Renal blood flow Ang|og.ene5|.s
: Cell Proliferation
Platelet aggregation
: Macrophages
Endothelium -
Synoviocytes

Desai et al., Nutr Cancer, 2018



Effects of Buprenorphine in a Preclinical Orthotopic Tumor
Model of Ovarian Carcinoma in Female CB17 SCID Mice

A DAY7 DAYI4 DAY21 DAY 28 B -2~ VEHICLE CONTROL
r | | ; -8~ BUPRENORPHINE - 1 DOSE
1010- -~ BUPRENORPHINE - 2 DOSES
VEHICLE _ -
E
— 3
, e
BURPRENORPHINER 3 = 107 +
1 DOSE g
-
z.
BURPRENORPHINE | 108 = = . :
2 DOSES =
i e e ﬂ'l \h ﬂv\' @

TIME (d)

Bratcher er al., JAALAS, 2019



Selection of Analgesics

Procedures

Pain category

Analgesia selections

« Skin incision only
« Subcutaneous implant
« Catheter placement

Mild
(analgesia to last at least 8hr)

Option 1: Local analgesia
Option 2: 1 dose of buprenorphine
Option 3: NASID

« Castration
« Thyroidectomy

Moderate
(analgesia to last at last 12-24hr)
Multimodal analgesia

Option 1: Local analgesia + NASID
Option 2: Buprenorphine + NASID
Option 3: Buprenorphine-SR (lasts 72hr)

« Laparotomy (e.g. C-
section)

« Craniotomy

* Nerve surgery

Severe
(analgesia to last 24-48hr)

Multimodal analgesia

Option 1: Local analgesia + Buprenorphine +/-
NADID

Option 2: Buprenorphine + NASID

Option 3: Buprenorphine-SR +/- NASID




Commonly Used Systemic Analgesics in Mice and Rats

Mouse Rat Class
Buprenorphine | 0.05-0.1 mg/kg SC q8-12h 0.01-0.05 mg/kg SC g8-12h Opioid
Oxymorphone 0.2-0.5 mg/kg SC gq4h 0.2-0.5 mg/kg SC g4h Opioid
Morphine 1-2.5 mg/kg SC g2-6h 1-2.5 mg/kg SC g2-6h Opioid
Ketoprofen 2-5 mg/kg SC g24h 2-5 mg/kg SC gq24h NSAID
Carprofen 2-5 mg/kg SC q12-24h 2-5 mg/kg SC q12-24h NSAID
Meloxicam 1-2 mg/kg SC, PO ql12h 1-2 mg/kg SC, PO ql12h NSAID
Flunixin 2.5 mg/kg SC ql2h 1.1-2.5 mg/kg SC ql2h

‘Buprenorphine is the only opioid with long duration effect in rodents.

NSAID: Non-steroidal anti-inflammatory drug.

lm.The University of Texas at San Antonio




Table 13. Updated analgesic dosing recommendations

Species Agent Dose (mg/kg) Route Frequency
Mouse Buprenorphine 0.1-0.5 SC 4-6h
Buprenorphine SR* 0.6 SC 48 h
Tramadol 80 SC 24 h
Carprofen 5 sC 12h
20 SC 24 h
Meloxicam 5-10 SC 812h
Ketoprofen 20 sSC 24 h
Rats Buprenorphine 0.05-0.0.1 SC 6-8h
0.5-0.6 PO 24 h
Buprenorphine SR 1.2 sC 48 h
Tramadol 20-40 PO 24 h
5 SC 24 h
Carprofen 5 s5C 24 h
Meloxicam 1 SC 12-24 h
Ketoprofen 5 SC 24 h
Guinea pig Buprenorphine 0.05 SC 6h
Buprenorphine SR 0.3-0.48 sC 48 h
Carprofen 4 SC 12-24 h
Meloxicam 0.2 SC 12-24 h

Modified from Flecknell 2018.%

SR = sustained release; # - provided in food treat, should be observed ingesting

zP = manufactured by Zoopharm, Windsor, CO; ag= manufactured by Animalgesics Laboratories, Millersville, MD.

Note: caution should be taken with higher doses of NSAIDs. Multimodal analgesia recommended to allow effective use of lower doses.

Foley et al., Comp Med., 2019



Table 14. Published multdmodal analgesic efficacy studies

Species Multimodal analgesics  Dose (mg'kg)  Route Muodel Comments Referance
Mouse Buprenorphine Carprofen 0.1 5C Lap Buprenorphine dosed ql2h, carprofen 164
Improved analgesia for 2-8 h postop-
eratve
Gabapentin 3100 IF TE HF,FT Reduced EDED for each analgesic 153
Tramadal 3-100 i3
Tramadaol 10-100 IF TE,HF,FT EDE&0 reduced with Keto 152
Ketoprofen 30-250 IF
Buprenorphine 006 SC Lap Buprenorphine dosed once pre- 142
operative. Melox was given 24 h
postoperative
Meloodcam k SC
Meloodeam 5 SC Lap Mo effect 149
Acetaminophen =] Ir
Tbuprofen 0 IF TF Orpioids enhanced latency ar
Tramadal SC WT,HF  Oploids reduced EDE) =i oo
Rat Buprenorphine w3 SC FW Similar effect to buprenorphine alone 133
Meloxdcam 2 5C
Buprenophine s SC SX Bus: q 183
meloeicam daily. Mo effect; 8 h dosing
mesulted in plca
Melosdcam 2 SC
Acetaminophen 20-1000 PO HF, VF EDS0 reduced of each 188
Tramadol 3-30 PO
Carprofen &5 SC Lap Dvsed precperatve and 4 and 24 h 23
postoperative. Increased actvity with
tramadol
Tramadaol 125 IF
Gabapentin 5-m0 IF HF, VF Potentiates opioids 81,146,162 167
Tramadol 10 SC HF Tramadel dosed ql2h for 80 h, gaba- 141
pentin dosed daily. Minimal effect
Gabapentin 80 SC
Tramadaol 10 SC SX Tramadol dosad g8-12h and gabapen- 27
tin dosed daily for 120 h, Mo effect
Gabapentin 1] SC
Levobupivacaine 0.3% B0 ul 5C Sx Enhanced with ibuprofen and epineph- 1z
mne
Touprofen 2mg/mLEIuL  SC
Lidocaine 226 mmol/kg SC VF Increased theeshold £y |
Malowone 43.2 mmol/kg
Guinea plg  Melosdcam 0.2 SC Lap Mo effect 52
Bupivacaine 1 =
Lidocaine 1 5C
Buprenocrphine SR 048 SC Lap Improved analgesia compared with 162
carprofen alone
Caiprofen 4 SC

Multimodal Analgesics

PO-W = Ovral by water
ag= manufactured by Animalgesics Laboratories, Millersville, MO

Foley et al., Comp Med., 2019
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Injectable Anesthetic Agents

COMMONLY USED INJECTABLE ANESTHETIC AGENTS

MOUSE

Agent

Dosage

Duration of
anesthesia

Ketamine/xylazine*

ketamine 80-100 mg/kg IP

xylazine 10-12.5 mg/kg IP

20-30 minutes

Ketamine/xylazine cocktail*

KX mouse cocktail 0.ImL/20g mouse
wt. IP

Contains:
87.5 mg/kg Ketamine

12.5 mg/kg Xylazine

20-30 minutes

Ketamine/xylazine/acepromazine

ketamine 60-100 mg/kg IP
xylazine 10-15 mg/kg IP

acepromazine 2-5 mg/kg IP

60-90 minutes

Pentobarhbital

50 mg/kg IP

20-40 minutes

AVE%’T.%FI* See warning below

240 mg/kg IP

30 minutes

https://animal.research.uiowa.edufiacuc-guidelines-anesthesia

6/

RAT
Duration
Agent Dosage of
lanesthesial
‘ ‘ ketamine 40-100 mg/kg IP 60-80
Ketamine/xylazine )
xylazine 5-13 mg/kg IP minutes
KX rat cocktail 01 mL/100g rat wi. IP
Ketamine/xylazine cocktail’ Contains: 60-80
91 mg/kg Ketamine minutes
9.1 mg/kg Xylazine
ketamine 20-50 mg/kg IP
- - . . 60-120
Ketamine/xylazine/acepromazine xylazine 2-10 mg/kg IP .
minutes
acepromazine 0.5-1.5 mg/kg IP
90-120
Pentobarbital 30-50 mg/kg IP .
minutes

Unvi. of IOWA, IACUC



Mice Strain & Male/Female Sleep Times

CE

AKR

C57BL

DBA/

50 100 150 200 250 300
Time (minutes)

Pentobarbital




Isoflurane

O Scavenging system (Abortion & Hepatoxicity)
O Induction: 4-5%, gradually increased

0 Maintenance: 2-4%




SOMNOSUITE
SomnoSulte®

Supply savings S

Low Flow Anesthesia System
for Mice and Rats

Safer for your animals.
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Disinfection vs Sterilization

Disinfection

The chemical or physical process that involves the destruction
of pathogenic organisms. All disinfectants are effective against
vegetative forms of organisms, but not necessarily spores.

Sterilization

The process whereby all viable microorganisms are eliminated
or destroyed. The criterion for adequate sterilization is the failure
of organisms to grow if a growth-supporting medium is supplied.




Sterilization

e Steam sterilization is the best!!!!
O Autoclave

» Glass bead sterilizer (=250°F - 10-15 sec)
« Hydrogen peroxide vapor (Gas)

 Chemical reagents—not recommend
(70~75% Ethanol)




Prep, Surgical & Recover Areas
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1. Cleanliness

2. Working flow
3. Pos. pressure or Lamina flow/BSC

4. Recover area - quite ~ dark ~ comfy




= T
This is where you clip
= hair, away from surgery
table to avoid debris
from falling in the =

surgical wound o Prep area

mThe University of Texas at San Antonio




Avoid Eye Drying Out

Comparative Medicine Vol 55, No 2
Copyright 2005 April 2005
by the American Association for Laboratory Animal Science Pages 175-182

Susceptibility of Rats to Corneal Lesions After
Injectable Anesthesia

Patricia V. Turner, DVM, DVSec!” and Mudher A. Albassam, DVM, PhD?
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Skin Disinfection




Contents lists available at ScienceDirect

International Journal of Surgery Open

journal homepage: www.elsevier.com/locate/ijso

Review Article

Chlorhexidine-alcohol versus povidone-iodine for pre-operative skin
preparation: A systematic review and meta-analysis

Firas Ayoub **, Michael Quirke %, Ronan Conroy °, Arnold Hill @

3 Department of Surgery, Beaumaont Hospital, Dublin, Ireland
b Department of Epidemialogy & Public Health Medicine, Royal College of Surgeons, Dublin, Ireland

ARTICLE INFO ABSTRACT
Article history: Background: Surgical site infection (551 is a dreaded postoperative complication. Although preopera-
Received 11 November 2015 tive skin cleansing in order to prevent surgical site infection (SSI) is standard surgical practice, there is

Accepted 11 February 2016

Available online 14 March 2016 clinical equipoise concerning whether povidone iodine (PI) or chlorhexidine alcohol (CHA) is the anti-

septic agent of choice.
Objectives: To determine whether CHA or PI is the preferred preoperative skin preparation for reduc-
ing S5l in clean, clean-contaminated and contaminated surgery.
Search methods: PubMed, Embase, and gray literature sources were searched for randomized con-
trolled trials (RCTs) comparing both CHA and Pl between 1980 and 2014. Comparative RCTs of preoperative
CHA versus PI studying 551 in clean, clean-contaminated and contaminated surgery were included. Risk
of bias was assessed using Cochrane risk of bias.
Main result: We identified six eligible studies with an overall 2484 participants. The overall rate of 55I
was 6.8% in the CHA group versus 11.0% in the PI group (P < 0.0002). CHA was superior to Pl in the pre-
vention of 58I with a pooled RR of 0.62 (95% (I, 0.48-0.81).
Conclusions: Preoperative surgical skin preparation with CHA is more effective than PI in preventing
551 across clean and clean-contaminated surgery. Further studies should evaluate the effectiveness of CHA
versus Pl in contaminated surgery.
© 2015 The Authors. Published by Elsevier Ltd on behalf of [J5 Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:

Surgical site infection
Chlorhexidine alcohol
Povidone iodine




Avoid Hypothermia

° -Ieating Iamp —  proper distance/ avoid overheating
° —Ieating blanket — avoid overheating/ don't contact animals directly
* |sothermal pads

« Circulatory water blanket
* Far Infrared Homeothermic Pad ‘

Supplementary Therapy

« ~37°C Saline or Ringer’s solution, 3-5%o0f body weight,
SC (0.3-0.5ml/10g.BW).




Hydration + Normothermia
|

Morbidity & Mortality §



Draping




Draping

san Antonio




Covering the anesthesia
machine dials with Press’n
Seal or autoclaved
aluminum foil prevents
cross-contamination of the
surgical wound

UM The University of Texas at San Antonio




Sterile Side | Non-SteriIe

Sterile Instruments
. placed on non-
sterile surface

Um The University of Texas at San Antonio
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“Wet tissues = Happy tissues”




Aseptic technique (& ¥k 1¥)
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Aseptic technique increases success of ovarian transplants in

mice & speeds return to post-op normal (Cunliffe-Beamer 1972-73; Cunliffe-
Beamer 1990)

Contamination activates macrophages (Bancroft, Schreiber et al. 1989),

and leads to changes in cytokines & B cells levels (Abbas, Lichtman et
al. 1991)

SUBCLINICAL infections induce physiological changes (Committee

on Infectious Diseases of Laboratory Rats and Mice 1992)

Although NO CLINICAL SIGNS observed, experimentally
inoculated rats (108 S. aureus or P. aeruginosa) had significant
alterations in plasma fibrinogen, serum glucose, total white blood
cell counts, and wound histology scores (Bradfield, John et al. 1992)




Poor Aseptic Rodent Surgery leads to :

O Poor experimental results
O Delay to post-op normality
O Physiological changes

O Alterations in fibrinogen, glucose, leukocytes, histology, cytokines,
B cells, etc.

O Questionable data



Post-OP. Care

O t4p %0 40/ #4001 o

O i 2 &Rk

Heat pad under "2 of cage

O Hydration (=*37°C Ringer’s solution or saline, 3-5% BW, SC or IP) -

O st s Al 363 R4 4o id R4

Yohimbine — Xylazine
Atipamezol — Dexmedetomidine, Medetomidine



Leaving when animals are fully conscious




Mouse Anesthesia/Surgery/Post-Operative Record - Example

Pl (Pl name) Protocol # AN123456

, & Personnel (Surgeon’s name) Surgery Type  Survi

— - Date 1/1/2018 Species Mouse
’ N\ Procedure name Osmotic pump implantation Experimental agents administered Saline
\ ]

A l l (%)

Anesthetics used (1 Dose + Route | (1) 1%:-5% to effect {1) Inhalation
(mg/ke)

Analgesics used (1 aine -OR- Bupivacaine Dose + Route
(Al must be used) norphine (mg/kg)

) am -0R- Carprofen {
H Ophthalmic ointment administered in eyes of all anesthetized animals
Heat provided during surgery and recovery
Pedal reflex (pinch at both foot pads) checked periodically during surgery to evaluate depth of anesthesia

/_l. TH-' 2z \& Green surgery tag affixed to cage card or onto cage

— — e Circle (Animal ID) Cage ID
Body weight [grams)

&
ra o

Anesthesia start time 10:30am 11:00am
: = = o
“,..L— Y. 2 Analgesics ’Name _ Time and ed
% ~ ﬂ l“' 9’ Lidocaine -OR-@pivacain@; 10:35am/ 11:05am/
-t “\D S2S I 1drop
/ Buprenorphine 10:35am/

/_—I_\Eleloxica TE:BDR Carprofen

0.1m

Time and dosage/volume administered

~ 232 2
S % 277 9 Other Agents  Name

A
B i LRS (Lactated Ringers Solution)

pr 0 X
Anesthesia end time

Complications? ¥/N N N ¥

Note complications here and on back of page if needed:

2 N #3 had slow recovery from anesthesia. Kept animal in recovery cage on heat until ambulatory. Eating/active at 12:15pm.
WS R JF K R EY B B B : v
- - D
! l N 3 l\‘)‘ 7:[’\ 2 = POST-OPERATIVE

* Record dates and times of post-op observations or anzlgesic administrations

» Checkboxes below indicate required doses of analgesia. If an NSOP checkbox is also included in the same details
section, observe animals for signs of pain. If pain is observed, administer analgesic(s) and re-evaluate at time point
when next analgesic administration is due. If no pain is observed, mark the NSOP checkbox.

Animal or Cage ID # 1

— // 2 ~ /2
%‘ l E )}" N lB ’E ; * Once post-surgical pain assessment has concluded, all other monitoring will continue as approved per protocol.

Date/Time

NSOP or Analgesic details

Date/Time

NSOP or Analgesic details

Date/Time pm

NSOP or Analgesic details

http://larc.ucsf.edu/forms
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Rodent chow:

(WHICH ONE 2)
)[ o Open, Closed, Fixed formula

o Purified, Grain-based, Custom designed

(Natural ingredient)

Common brands:

e US - LabDiet, Research Diet, Dyets
e GRE - Altromin
e JP — Oiriental Yest

_E Dataedo

https://dataedo.com/cartoon/the-right-tool



TABLE 1 Typical sources of nutrients and non-nutrients in rodent purified diets and grain-based diets'

Typical sources

Purified-ingredient diet

Grain-based diet

Nutrients
Protein

Fat
Carbohydrate
Fiber

Micronutrients
Possible non-nutrients/contaminants
Phytoestrogens

Heavy metals

Pollutants, pesticides, mycotoxins,
nitrosamines, endotoxins?

Casein

Soybean oil, corn oil

Corn starch, maltodextrin, sucrose
Refined cellulose

Mainly vitamin and mineral premixes
Absent?

Trace/not detectable

Trace/not detectable

Soybean meal, ground corn, wheat, and oats, whey,
alfalfa, fish meal, meat meal

Porcine animal fat, fish meal, meat meal

Ground corn, wheat, and oats, wheat middlings

Ground corn, wheat, and oats, dried beet pulp,
alfalfa, wheat middlings

Most ingredients, extra micronutrients added

Soybean meal (genistein, daidzein), alfalfa meal
(coumestrol)

Grains and animal byproducts (arsenic, lead,
cadmium, cobalt)

Grains (pollutants, mycotoxins) and animal
byproducts (pollutants, nitrosamines)

'Table adapted from reference 17 with slight modifications.

2Unless soy protein isolate is used.

3Endotoxin source unknown, but high in grain-based diets (14, 23).

Pellizzon & Ricci, Curr Dev Nutr., 2020



TABLE 2 Questions to ask when considering the diet choice

for rodent studies

Purified-
ingredient Grain-based
diets diets
Open formulas? Yes No'
Defined/consistent ingredients? Yes No
Can modify 1 nutrient at a time? Yes No
Non-nutrient chemical entities? No Yes
High/diverse fiber? No? Yes

'Only a select few are open.

2Can modify by adding more total fiber and different fiber sources.

Pellizzon & Ricci, Curr Dev Nutr., 2020



Which One is the Properly Matched
Control Diet for DIO Model ?

Diet induced obesity (DIO)

High fat diet
VS

?7?7? Control diet ?7?7?

\

ers activated the Hedgehog protein pathway in the fat cells of mice. After

_— 1. Purified/ Open formula

eight weeks of eating a high-fat diet, mice that had been engineered with genes to activate the pathway .

didn’t gain weight (left), but control animals whose Hedgehog pathways were not activated became 2 G ral n - b aS e d/ ‘ | OS e d fo rl I l u | a
obese (right). -

https://medicine.wustl.edu/news/obesity-prevented-mice-fed-high-fat-diet/



www.ResearchDiets.com

Purified Diet Control vs. Grain-Based Chow

Purified High Fat Purified Low Fat
Control Diet

Diet Grain-Based Chow

: NOT
Ingredient* Matched Matched

Fat Lard, soybean oil X Variable Sources

Protein Casein X Variable Sources
Corn starch,

Carbohydrate sucrose, X Variable Sources

maltodextrin

Variable Sources/

v
v
v
v
v
v
v

Fiber Cellulose, insoluble X 4X Higher
Micronutrients Vitamins, minerals X Variable Level
Phytoestrogens NONE X Variable Level

Heavy Metals NONE X Variable Level

*Ingredients typical of a purified diet, though other purified sources can be used.

FIGURE 1 | Purified diet control versus grain-based chow.

https://www.nature.com/articles/laban.786
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Centers for Disease Control and Prevention

CDC 24/7: Saving Lives, Protecting People™
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Home About CITES v Documents v Implementation v Topics v News v

CITES-listed species

USDA Animal Care
The CITES species

pecies — Including roughly 5,950 species of animals and 32,800 species of plants - are protected by CITES against over-exploitation through Intemational trade. They are listed in the three
5. The species are grouped in the Appendices according to how threatened they are by intemational trade. They include some whole groups, such as primates, cetaceans (whales
ses), sea turtles, parrots, corals, cacti and orchids. But in some cases only a subspecies or geographically separate population of a species (for example the population of just one
he table below shows the approximate numbers of species that are Included in the CITES Appendices as of 26 November 2019". The abbreviation "spp." Is used to denote species;
"sspp.” for subspecies; “var.” for varieties; "popns" for populations.

dolphin: p
country) Is listed. T

Animal Welfare Act and
Animal Welfare Regulations

Animal and Plant Health Inspection Service
APHIS 41-35-076

<=9
IATA

Guidelines for the Humane Transportation of

e Research Animals

National Research Council (US) Committee on Guidelines for the Humane
Transportation of Laboratory Animals.

Washington (DC): National Academies Press (US); 2006.
ISBN-10: 0-309-10110-7

Reports Funded by
National Institutes of Health

Copyright and Permissions

Hardcopy Version at National Academies Press

TRAINING

> L

Live Animals
" Transportation
(Classroom)

1 the fosowng vt cla:

Did you know that In the past § years, 446 participants from 62 countries have taken this course win IATA?

You & IATA

Need Help?

THE LATEST
IATA TRAINING
NEWS STRAIGHT
TO YOUR INBOX
Ry Related Links

<

DISCOVER
OUR TRAINING
NETWORK

Doyouhavea
question about our

The Guide 8t



Transportation of
Laboratory Animals

https://www.nap.edu/read/21734/chapter/2

Vehicle

Ideally, all animals should be transported in environmentally
controlled vehicles. (The Guide — temp. & humidity)

When animals cannot be transported in environmentally-
controlled vehicles, the committee recommends frequent
visual inspection of the animals when practical, as signs
of thermogenesis or heat loss may indicate that the
animal’s thermal environment should be adjusted.



Enclosure

Option A: Two ventilation openings

Surface area of each opening is at least 16% of surface area of that wall.
One-third of surface area of openings must be in lower half of enclosure, and at least one-third of surface
area of openings must be on upper half of enclosure.

Option B: Four ventilation openings

Surface area of each opening is at least 8% of surface area of that wall.
One-third of surface area of openings must be in lower half of enclosure, and at least one-third of surface
area of openings must be on upper half of enclosure.

O Housing density, following the Guide.

O Projecting rims must be on the exterior of walls
that contain ventilation openings and provide a
minimal air circulation space of 0.75in (= 2 cm).

O Unless the enclosure is permanently affixed to the
conveyance, it must be marked on top and on at
least one side with the words “Live Animals” or
“Wild Animals” in letters at least 1 in high and with
arrows indicating the correct upright position of
the enclosure.

GUINEA PIGS AND HAMSTERS, RABBITS, AND OTHER ANIMALS

(9 CFR 3.35-3.41, 9 CFR 3.60-3.65, 9 CFR 3.136 — 3.142)
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Shipping Containers

Rodents OUTSIDE Small Non-rodents

Univ. of IOWA




HydroGel®

HydroGel

A

i Aid §
é éé Fg 1 A é" Homemade — Agar, & 4|7, ‘¥ % %

(1-5%), autoclaved

https://vishnutraders.in/new/wide-range-of-water-bottle/
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Records

O Basic information — Animals, Shipper, Receiver, Route planning, Vehicle, Time, Temp.,
Humidity

O Emergency plan

Container for ABSL-2 , chemical agents, toxins or radioisotopes

O A secondary container is required with the property of leak-proof & shatter-proof

O Decontamination plan



Robber band

L INTERNATIONAL

The Association for Biosafety and Biosecurily

Tape

https://absa.org/absl2vid/



HT 1R %78

Acclamation

O Animals need to take a rest after transportation, e.g., 3 days for rodents

0 Return to normal/ homeostasis

Will you bring animals back to the original facility?
O Biosecurity

O Holding area ?
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FIET

- Infectious, Biotoxin, Recomb. DNA, Human cell-lines, Human fluids

4 - Mutagens, Carcinogens, Teratogens, Immunosuppression
M - Radiation

-

\‘\

r
N 4% ¥

-

O00
.

Gene modifications

Anti-cancer drugs

Chemicals

Tamoxifen Cisplatin
Diphtheria toxin Paclitaxel

STZ
BrdU

Albumin-CreERT2 }

https://www.creative-biolabs.com/drug-discovery/therapeutics/inducible-gene-knock-out.htm
https://www.cancer.gov/news-events/cancer-currents-blog/2021/cancer-pdx-mouse-models-retain-genetics-human-tumor
https://www.fda.gov/drugs/news-events-human-drugs/spotlight-cder-science-novel-mouse-model-offers-insights-about-hypersensitivity-hiv-drug
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Stoelting

Orchid Scientific

Tag Applicator Ear Tag

Braintree Scientific

b & & & ® O

Stoelting

Kent Scientific




Chip

@ Somark - Labstamp

C57BL/6 Mouse C3H Mouse*
Nomenclature: C57BL/6NCrl Nomenclature: C3H/HeNCrl

/""\




Tail Snap for Genotyping in Mice

Do it before tail ossification, which means before 21d of age
3~5mm is enough
Analgesia

Alternative — ear biopsy

Toe clip £7d of age in mice

Table 1. Differences in total coccygeal vertebrae based on genetic

background
Age (d)

Strain 3 21 42
129 16 26 27
BALB/c 21 27 28
B6 15 26 27
C3H 18 25 28
FVB 16 27 28
SW 18 27 29

Values represent the mean vertebral number from 6 mice at each age
using microRad.

Hankenson et al., JAALAS, 2008



https://www.quora.com/What-are-some-other-popular-Q-A-websites



