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» Association for Assessment and Accreditation of Laboratory Animal
Care (AAALAC)"

» Institutional Animal Care and Use Committee (IACUC) Guidebook,
Office of Laboratory Animal Welfare (OLAW), 2™ ed., 2002.

* Guidelines for Ethical Conduct in the Care and Use of Nonhuman
Animals in Research: Committee on Animal Research and Ethics
(CARE, APA). These guidelines are scheduled to expire 10 years
from February 24, 2012.

» National Centre for the Replacement, Refinement, and Reduction of
Animaks in Research (NC 3Rs).

« 7U.S. Code § 2131. Congressional Statement of Policy.

* US Code, Title 7. CHAPTER 54—Transportation, Sale, and Han-
dling of Certain Animals.

* Animal Welfare Act, 7: U.S.C. § 2131 et seq. National Agricultural
Library.

* Code of Federal Regulations: Animals and Animal Products, Ani-
mal and Plant Health Inspection Service, Department of Agriculture,
USA, Jan.1, 2016.

» United States Department of Agriculture Animal and Plant Health
Inspection Service, Regulated Businesses (Licensing and Registra-
tion).

* International Association for the Study of Pain (IACUC): IASP
Guidelines for the Use of Animals in Research, Washington, D.C.,
2018.

» The Ethics of Research Involving Animals: Nuffield Council on Bio-
ethics, Bedford Square, London WCI1B 3J8S, 2005.

* Ethical Principles and Guidelines for Experiments on Animals,
Swiss Academy of Medical Sciences (SAMS) and Swiss Academy
of Sciences (SCNAT), 3™ edition, 2005.

e Ethical Guidelines for the Use of Animals in Research, the Norwe-

\_ gian National Committees for Research Ethics, September 24, 2018.

*Formerly American Association for the Accreditation of Laboratory
Animal Care.
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Acronyms used with laboratory animals
/ oyl Dbilgus e Jalall Ao S0 Ol Lais Y| jaay
Acronyms Meaning

AAALAC stands for Association for Assessment and
AAALAC | Accreditation of Laboratory Animal Care (formerly American
Association for the Accreditation of Laboratory Animal Care).
AALAS | American Association for Laboratory Animal Science
APHIS Animal and Plant Health Inspection Service (USDA)
AV Attending Veterinarian
AWA Animal Welfare Act
AWRs Animal Welfare Regulations (USDA)
EPA Environmental Protection Agency
FBR Foundation for Biomedical Research
FDA Food and Drug Administration
FOIA Freedom of Information Act
HVAC Heating, Ventilation and Air Conditioning
IACUC | Institutional Animal Care and Use Committee

IBC Institutional Biosafety Committee
ICLAS International Council for Laboratory Animal Science
IVC Inferior Vena Cava: it is the largest vein in the body.

IRAC Interagency Research Animal Committee
LAMA Laboratory Animal Management Association
LAT Laboratory Animal Technician
LATg Laboratory Animal Technologist
LD Lethal Dose
LD,, Lethal Dose 50%

mAb Monoclonal Antibody
MRI Magnetic Resonance Imaging
NABR National Association for Biomedical Research
NAS National Academy of Sciences
NIH National Institute of Health
NSF National Science Foundation
OLAW Office of Laboratory Animal Welfare, NIH
PHS Public Health Service
RSC Radiation Safety Committee
SCAW Scientists Center for Animal Welfare
SOP Standard Operation Procedures
USDA U.S. Department of Agriculture
USFWS | U.S. Fish and Wildlife Service, Department of Interior
WHO World Health Organization
WVA World Veterinary Association
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Floor area/ Cage height (Cm)
Animal Weight in gm Animal Polythene/
(Cm?) Polypropylene /SS
<10 38.7
Up to 15 1.6
Mice Up to 25 7.4 12
<25 96.7
<100 109.6
Up to 200 148.3
Up to 300 187.0
Up to 400 258.0
Rats Up to 500 387.0 14
>500 >451.5
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<60 64.5
Up to 80 83.8
Hamster | ;040 100 103.2 "
>100 122.5
Guinea <350 387.0
pigs >350 >651.4 18
Other animals
. e Floor area (Sq. Floor area Height
Animal Weight in gm ft) S i)
<2000 ;3 0.135 14
Up to 4000 4'0 0.27 14
. Up to 5400 ’ 0.36 14
Rabbits >5400 i'g 0.45 14
Mother with kids ’ 0.40 14
. s Floor area Floor area Height
Animal Weight in Kg (Sq.f) o) (Cm)
Uptol 1.6 1440 50
Upto3 3.0 2700 72
Monkey Up to 10-12 4.3 3870 72
Up to 12-15 6.0 5400 72
Up to 15-25 8.0 7200 90
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Single Min Max
or group Animal Min floor heisht Room | Relative | Room licht
. housing or . area * (cm? g temp | humidity | vent g
Species weight (g) s S
breeding per animal) °C) (%) (ACH)
animals ©) (g
Single Any 200 wE
<30 60
Group 31-40 70 ok
Mice ;:3_ ;gg 18-24 40-70 | (10-20) | 350
. Extra 150 per o
Breeding females + extra
litter female
<250 500
Single 250-550 700 A
>550 800
<150 150
Rats Grou 150-350 225 w«x | 18-24 | 40-70 | (10-20) | 350
P 7351550 300
>55() 450
Breeding | F + litter 800 o
*
* %
% %%
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For purified diet, you might refer to:

Reeves, P.G.; Nielsen, F.H.; and Fahey, G.C., JR. (1993). AIN-93 Purified
Diets for Laboratory Rodents: Final Report of the American Institute of
Nutrition Ad Hoc Writing Committee on the Reformulation of the AIN-76A
Rodent Diet, American Institute of Nutrition, United States Department of
Agriculture, Agricultural Research Service.

Avaialable at:
https://academic.oup.com/jn/article-abstract/123/11/1939/4722783
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Diet composition for adult rat
1 - Carbohydates .................... as Sucrose 80%
2~ Protein ...........ococoiiiiiiiiiann.. as Casein 10%
3 - FalS .oreiiiiiiiieiei s as Com oil 5%
4 - Salt MiEX. o e 4%
IV TS o's 1 5. S PSP ORI UR 1%
Salt mix . Vit . mix
NaCl _ 139 g Vit . A 2000 U
KI 079 g Vit . D 200 IU
KH, PO, 309 g Vit . E 101U
*
CaCO, 3814 g PABA 10g
FeSO 27 Inositol 10g
! g Nicotinamide 4g
MnSO, 4 g Ca. Pantothenate 4g
CoCI , 0.032 g Riboflavin 08 g
Thiamine 05¢g
7SO, 0.548 ¢ Pyridoxine HCI 0.5¢g
CuSO, 0477 g Folic acid 0.2g
Biotin 0.04 g
Vit . B, 0.003 g
* PABA : Para Amino Benzoic Acid

oyl Sllgus (aad eldall e deasdd) A padd) Sl Lisd1:(£) Jous
Approximate daily food intake

Animals Daily food intake
Mice Sgm
Rat 15 gm
Monkey 200 gm
Guinea pig 30 gm
Hamster 10 gm
Rabbit 120 gm
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Signs 0 1 2 3
. Isolated, Huddled/inactive | Moribund OR
Activity Normal abnormal . c
OR overactive fitting
posture
Alertness/ Dull or Little response to .
. Normal . Unconscious
sleeping depressed handling
Body condition*| Normal Thin Lo§s of body fat, Loss of muscle
failure to grow mass
Normal Acute weight .
. . . loss>10% chronic
weight Reduced Chronic weight loss weight loss 20%
Body weight* | and >15% OR failure to gat o
growth rate OR failure to
growth grow 5
grow & weight
rate
loss

EL,Sl Glans ol (Methylene blue il 831 Dlaos Jlasiuly sl,all g )

.Picric acid

L0531 JS & Cuts DilgrdidSI (0 £1a3ly 03Y 1 alad .S
.Punch code ear match QS;Y\)':.gi‘_.;.Ej Gb (e 8398l ﬁ.ﬁ,ﬁ\ plasiawl Y

\ T o TTTTOT T T oY
or self-mutilation
Dehydration None Skin less elastic Skin tenting Skin tenting &
eyes sunken
Increased OR Increased OR .Co.nstantly
A1 decreased . drinking OR not
Drinking Normal | . decreased intake 1A
intake over 24 drinking over 24
over 48 hours
hrs hours
Increased OR Increased OR Obese OR
. decreased . .
Eating Normal | . decreased intake inappetence over
intake over 24
over 48 hours 48 hours
hours
Wetness or . ]
Eyes Normal dullness Discharge Eyelids matted
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Signs 0 1 2 3
Loose, soiled Runn}ng outon
erineum OR handling OR no
Faeces Normal Faeces moist all))normall dr faeces for 48 hrs
y ary OR frank blood
+/- mucus
on faeces
. Sllght . Incooordmatefi OR Staggering OR
Movement/gait | Normal incoordination | walking on tiptoe limb draggin
g OR abnormal OR reluctance to g8 .g
q OR paralysis
gait move

R (P
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Pin the rat down by placing .
on the dissecting fray ’

Lift skin away from the underlying
connective tissue and muscles

Lift skin away from the underlying
connective tissue and muscles

LAl g S Silglas :(V6) JS ols
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Rat dissection, Cut and disseet
rat stomach, colon, intestines

‘Rat dissection, Cut and
dissect rat trachea

Rat dissectiun, Cut and dissect rat large intestine

# "

Rat dissection, Cut and dissect

rat heart and lungs

O gyits ilglas :(V€) S s
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Rat dissection, cut and dissect the rat liver

Rat dissection, cut and dissect rat Kidney
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y Normal reference biochemical values for rats
Parameters Male Female Unit
Glucose 8,05 8,71 mmol/L
Urea-nitrogen 7,48 8,55 mmol/L
Creatinine 53,04 44,20 pmol/L
Uric acid 202,25 113,02 pmol/L
Cholesterol 2,54 1,99 mmol/L
Triglycerides 1,39 0,80 mmol/L
Protein 68 75 g/L
Albumin 35 46 g/L
Globulin 32 28 g/L
Bilirubin <1,71 <1,71 pmol/L
Alk. Phosph. 159 105 U/l
LDH - 286 U/L
AST - 97 U/L
ALT - 52 U/L
GGT <1 0 U/L
Calcium 2,45 2,78 mmol/L
Phosphorus 3,97 2,58 mmol/L
Sodium 144 149 mmol/L
Potassium 8.3 6,5 mmol/L
Chloride 111 104 mmol/L

O alaa (o ylonidl oyl OLIE pa 8500 : (V) Jou
Normal reference hematological values for rats

Parameters Male Female Unit
RBC 7,85 7,06 x1012/L
Hb 162 147 g/l
HCT 0,44 0,40 L/L
MCV 55,8 56,0 fl
MCH 1,28 1,29 fl
MCHC 22,06 23,00 mmol/L
RDW 11,2 10,2 %
MPV 6,7 7,6 fl
WBC 15,2 7,7 x109/L
Neutrophils 12 12 %o
Lymphocytes 87 83 %
Monocytes <1 <4 %o
Eosinophils <1 <1 %o
Platelets 747 999 x109/L
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Parameters Mouse Rat Rabbit Dog Glll)ligea
. 200- 5000-
Body weight (g) 25-30 300 2000-3000 3000 600-800
Life span 1-2 2-3 4-5 Up to 10 2
Breeding age (d) 42-56 60-80 90-120 90 67
Breeding life (years) 0.75-1.5 | 1-1.25 3 6-7 1
Water consumption 6 35 200300 | 500-700 | 250-350
(ml/d)
Food consumption 5 20 100* 500 30+
(g/d)
Body temperature 374 | 375 383 37.7 37.7
(°O)
Estrus cycle 4-5 45 | Spontaneous 180 15-19
ovulator
Gestation period (d) 19 21 32 62 67
Litter size 10-12 10-12 4-8 2-6 24
Respiratory rate 90-180 | 80-150 |  35-60 1428 | 60-110
‘ (Breaths/min)

Herat rate (Beats/ 300-750 | 260 205-308 77-138 | 250-300
min) 450
Blood pressure (mm | 1»4/75 | 130/90 - 140/80 -
Hg)
Blood volume (ml/Kg) 70-80 50-65 45-70 75-100 65-90
Room 2427 | 24-27 24-27 2427 | 2427
temperature (°C)
Relative humidity % 50-60 50-60 70 60-70 60-70
Urine excretion (ml/d) 1-3 10-15 200-300 600-700 | 100-150
* Green vegetables (100-150 g/d) and vitamin C supplements should be given along
with normal diet to rabbits and guinea pigs (guinea pigs are unable to produce
their own vitamin C).
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Normal reference biochemical values for rabbits

Parameters Value Unit
Albumin 25-40 g/l
Bilirubin — total 0-0.75 pg/dl
Gamma GT 0-7 1U/1
. 1.5-33 g/dl
Globulin 2540 o/l
Albumin/globulin ration (A/G) 0.7-1.89 Ratio
Protein — total 50 - 75 g/l
Acid phosphatase (AP) 0.3-2.7 1U/1
Alanine aminotransferase (ALT) 55 -260 101
Alkaline phosphatase (ALP) 10 - 96 1U/1
Amylase 200 - 500 1U/1
Aspartate aminotransferase (AST) 10 - 98 1U/1
Creatinine phosphokinase 140 — 372 101
Lactate dehydrogenase 132 - 252 1U/1
Bicarbonate 16 - 32 mmol/l
Calcium — ionized (Ca*") 1.71 mmol/l
. + 3.0-5.0 mmol/l
Calcium — total (Ca™) 55_125 me/dl
Chloride (CI") 92 -120 mmol/l
Iron (Fe) 33-40 pmol/l
Lead 2-27 mmol/l
Magnesium (Mg™") 0.8-1.2 mmol/l
Phosphate — inorganic ( Pi) 1.0-2.5 mg/dl
Phosphorus (HPO,) 4-6 mmol/l
Potassium (K*) 4.0-6.5 mg/dl
Sodium (Na*) 130 — 155 mmol/l
p-OH butyrate <1 mmol/l
Blood urea nitrogen (BUN) 13-30 mg/dl
Bile acids 3-15 pmol/l
Cholesterol 10 - 80 mg/dl
Cortisol (resting) 1.0 — 2.04 pg/dl
Cortisol after stimulation with ACTH 12.0 — 27.8 png/dl
Creatinine 0.5-2.6 mg/dl
Glucose 75 — 140 mg/dl
Phospholipids 40 - 140 mg/dl
Serum lipids 150 - 400 mg/dl
Triglycerides 1.4-1.76 mmol/l
Urea 9.1 -25.5 mmol/l
Uric acid 1-43 mg/dl
Vitamin A 30-80 ug/l
Vitamin E >1 pg/ml
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Normal reference hematological values for rabbits

Parameters Value Units
Blood pH 7.2-15
Red Blood Cells, or Erythrocyte (RBC) 3.8-7.9*10° mm?/
Packed Cell Volume (PCV) 33-50 %
Mean Corpuscular Volume (MCYV) 50 - 75 mm?
Hemoglobin (Hb) 9.4-17.4 g/dl
Mean Corpuscular Hemoglobin (MCH) 18 - 24 pg/cell
Mean Corpuscular Hemoglobin o
Concentration (MCHCO) 27-34 &
White Blood Cells (WBC) 5-13*10° I
. 0-0.84 %
Basophils <05 * 10° v
. ; 0-2 %
Eosinophils <1.0 *10° I/
43 - 80 %
Lymphocytes 3_9%10° v
0-4 %
Monocytes <05*10° v
Neutrophils 34-70 %
. <6 %
Band neutrophils 0-0.2*10° v
Adult neutrophils 1-4*10° I/
290 * 10° mm?/
Platelets 200 - 650 * 10° %
Reticulocytes 0-3 %
Coagulation time (in-vivo) 2-8 min
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Table (11): Laboratory Animal Allergens

Species Allergen Source of Allergen Relative Risk
Rats I;;;tt’; 11;1;’ Urine -+
Mice Mus ml Urine A=RAE

Guinea Pigs - Urine dander, fur, saliva ++

Gerbils - - +

Rabbits Glycoprotein Fur, saliva, urine +++
Cats Feld 1 Sebaceous glands, saliva SR
Dogs Canf1 Saliva, hair, skin ++
Pigs - Urine I
Sheep - Lanolin * +
Birds Protein blood Feces I

*Secreted by the sebaceous glands of wool-bearing animals
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Table (12): Injectable Anesthesia for Laboratory Animals

Drug(s)

Mouse

Rat

Rabbit

Ketamine: Xylazine

80-120 mg/kg
(K):10-16 mg/kg

(X) IP (20-40 min.

80-100 mg/kg (K):
5-10mg/kg (X)
IP (20-50 min. of

22-50 mg/kg
(K):2.5-10 mg/kg
(X) IM (25-40 minutes of

of anesthesia) anesthesia) anesthesia)
Ae 75 mg/kg 75 mg/kg
g:;ml(;ft.omi dine (K): 0.5 mg/kg (K): 0.5 mg/kg
(D) IP (D) IP
50 mg/kg 35 mg/kg
Ketamine: (K): 5 mg/kg (K): 5 mg/kg
Xylazine: Acepromazine (X): 1 mg/kg (X): 0.75 mg/kg
Y ) P (A) IP (30-45 minutes (A) IM (45-75 min. of
of anesthesia) anesthesia)
5 mg/kg
(K): 0.25 mg/kg
V) IV.
Ketamine: Valium - Mix equal volumes of
. . ketamine (100 mg/ml)
short duration, light .
anesthesia and valium ( 5 mg/ml).
Dosage rate: 1 ml per 20
Ibs body weight.
Inactin 80-100 mg/kg
(thiobutabarbital, IP (60-240 min. of
EMTU) anesthesia)
Pentobarbital -variable 30-50 mg/kg 40-50 mg/kg
anesthetic depth; poor IP (20-40 min. of IP (20-60 min. of
analgesia anesthesia) anesthesia)
Tribromoethanol 240 mg/lfg
i) IP (15-45 min. of
anesthesia)
0.1-1.0 mg/kg
Atipamezole (for 1.0 mg/kg 1.0 mg/kg IMr,eH:;ifgi (:irelzn(:llsose
reversal of Xylazine) IP or SQ IP or SQ q P

on dose of xylazine
administered)

Glycopyrrolate
(preanesthetic)

0.1 mg/kg
IM, SQ (decreases
respiratory secretions,
prevents bradycardia)
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Table (13): Dilutions of Injectable Anesthetic Mixtures for Usein

4 Rodents Mouse: Ketamine/Xylazine
/ Dosage Ketamine 120 mg/kg
Xylazine 16.0 mg/kg
Dose Rate = 0.1 ml/10 gm body weight IP*

Volumes Ketamine 0.60 ml

Xylazine at 20 mg/ml*** 0.40 ml

WFI** 4.00 ml

Total volume 5.0 ml =50 doses

* IP = intraperitoneal injection ** WFI = water for injection

***Xylazine in this mixture is at a concentration of 20 mg/ml. Xylazine is
available in concentrations of 20 mg/ml and 100 mg/ml.

Table (14): Dilutions of Injectable Anesthetic Mixtures for Use in
Rat: Ketamine/ Xylazine

Dosage Ketamine 100 mg/kg
Xylazine 10 mg/kg
Dose Rate = 0.2 ml/100 gm body weight IP*
Volumes Ketamine 2.0 ml
Xylazine at 20 mg/ml 1.0 ml
WFI** 1.0 ml
Total volume 4.0 ml =20 doses

* P =intraperitoneal injection ** WFI = water for injection

Xylazine in the calculation above is at a concentration of 20mg/ml.
Xylazine is also available at a concentration of 100 mg/ml. If using 100
mg/ml the volume of xylazine would be 0.2 ml with a volume of 1.8 ml
of WFI. The volume of ketamine would remain the same.
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Table (15): Ketamine/Xylazine/Acepromazine

Dosage Ketamine 50 mg/kg

Xylazine 5 mg/ml

Acepromazine 1.0 mg/kg

Dose Rate | 0.2 ml/100 gm body weight IP*
Volumes Ketamine 1.0 ml
Xylazine at 20 mg/ml 0.5 ml
Acepromazine 0.2 ml
WFI** 2.3 ml
Total volume 4.0 ml =20 doses

* P = intraperitoneal injection ** WFI = water for injection

Xylazine in the calculation above is at a concentration of 20mg/ml.
Xylazine is also available at a concentration of 100 mg/ml. If using
100 mg/ml the volume of xylazine would be 0.1 ml with a volume of 2.7
ml of WFI. The volume of ketamine would remain the same.

:Fish Anesthesia &JLo.¥1 02
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Table (16): Fish Anesthesia

Anesthetic agent Dose Comments
MS-222 (tricaine 75-125 mg/1 Sodium bicarbonate should
methanesulfonate) (induction) be added to stock solution
and 50-75 mg/1 to maintain neutral pH.
(maintenance) Only FDA

approved anesthetic for fish
(21 day withdrawal).

Clove oil 40-100 mg/1 Active ingredient is
(depending on eugenol. Clove oil stock

fish species and solution (100mg/ml)
anesthetic depth) made with 95% ethanol.

Stock solution is added to
induction chamber at 40-
100 mg/l. Not approved for
use in fish that may be used
for food or released into
public waterways.

Benzocaine 25-100 mg/1 Sodium bicarbonate
hydrochloride may need to be added to
stock solution to maintain
neutral pH.

Small margin of safety
between effective and lethal
doses.
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Species

Amphibians

Birds

Deer

Fish

Acceptable (see AVMA
Guidelines for further
information and
specifications)

As appropriate by
species: Injectable
barbiturates, dissociative
agents and anesthetics,
topical buffered MS222,
benzocaine hydrochloride

Intravenous barbiturates

Intravenous barbiturates
(with prior sedation)

Immersion in buffered
benzocaine or benzocaine
hydrochloride, isoflurane,
buffered MS222,
2-phenoxyethanol,
injected pentobarbital,
rapid chilling (research

zebrafish)

LOlgsdl

Table (17): Some Methods of Euthanasia

Acceptable with conditions
(see AVMA Guidelines for
further information and
specifications)

As appropriate by species:
Inhaled anesthetics (see
specifications), CO_,blunt
force trauma to head, rapid
freezing.

Inhaled anesthetics,

CO,, cervical dislocation
(small birds and poultry),
decapitation (small birds),
gunshot (free ranging birds)

Gun shot (must
demonstrate proficiency)

Eugenol, isoeugenol, clove
oil, decapitation/cervical
transection/blunt force
trauma followed by pithing
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Horses Barbiturates

/ Intravenous barbiturates Inhaled anesthetic overdose,
Rabbits cervical dislocation (< 1kg),
penetrating captive bolt

As appropriate by species: | As appropriate by species:

Injected barbiturates, Inhaled anesthetics as
Reptiles dissociative agents and specified, CO,, blunt force
anesthetics as specified trauma to head, rapid
freezing for animals <4 g
Injected barbiturates Inhaled anesthetics, CO,,
Rodents and dissociative agent tribromoethanol, cervical
combinations dislocation, decapitation
Ruminants | Intravenous barbiturates Penetrating captive bolt
Swine- Intravenous barbiturates CO,, blow to the head (<3
Suckling pigs weeks of age)
<12 1bs
Swine- Intravenous barbiturates CO,, Nonpenetrating
Nursery pigs captive bolt
<70 Ibs
Swine- Intravenous barbiturates Penetrating captive bolt,
Grow/Finish gunshot
to Mature
pigs
Two stage method of CO,, gunshot

euthanasia is preferred:
General anesthesia or
deep sedation followed by
barbiturate overdose.

Free ranging
wildlife

1Yy dasl> Animal Resource Program i_jis sl s)lsll gealiy e 33551 Dilaslallain
https://www.research.psu.edu/arp/euthanasia/ .Lilal
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Pro: Protein, Eng: Metabolic Energ (Kcal/ Kg), Ca: calcium, P: Phosphorus,
Met: Methionine, Cys: Cysteine, Lys: Lysin.
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