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Rabbits Rats/mice
* Thrombosis research « Cancer research
* Toxicology * Cardiology

Cattle/horses

N~

* Developing and
obtaining vaccines
* Animal health

Dogs

Examples

* Genome research

Pigs

of animal use
in research

« Cardiovascular research
» Kinetics and toxicology

Cats

N

* Animal medicine
* Neurophysiological studies

« Cardiovascular research
* (Jsteoporosis research
* Animal health

Primates

* Gynecology
* Biologicals
* Toxicology
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Mammals in Research

_— Guinea Pigs

Rabits
-
/ Hamsters

- Farm Animals

s —— Cats
L
= Dogs

\ Non-Human

Primates

* Mice and rats are estimated; all othersare  * ‘Other
based on USDA animal use data far 2010
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Table 4.2 Conditions for the sterilization or disinfection of husbandry materials UM'LA 3 ULM\ LSW

Material Pressure (kPa) Temperature ('C) Sterilization time (min) Comments

Cages 100 (1 bar) 105 20 Disinfects. Heat resistance needs
to be checked
200 (2 bar) 121 30 Sterilizes. Heat resistance
needs to be checked
Racks (metal) 200 (2 bar) 121 30 Sterilizes. Heat resistance of
the wheels needs to be checked
Water 200 (2 bar) 121 45 Cool slowly

Sawdust 300 (3 bar) 135 30
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Rattus norvegicus, brain midsagittal section

colliculus inferior
hippocampus colliculus superior
- corpus callosum sinus transversus
fornix
- y e v - 7 -
caudatus-putamen ) &l . o ¢
prefrontal cortex \
bulbus olfactorius

cerebellum

% \ IVth ventricle

gl =

hypothalamus
v ; myelencephalon
pedunculus olfactorius ; S pe-. .
Ilird ventricle

chiasma opticum . "
cortex parahippocampalis
I s piri -
corpus mamillare

anterior commissure
fossa interpeduncularis




S0 9o (s wilike s SO 3 (5 10 g 4iges

° Symphysis of mandible

Trachea

" . > Thymus
\\ [ A Heart
Right lung

Left lung

Thoracic aorta

Esophagus

3 — Diaphragm
Liver, medial lobe :

Liver, left lateral lobe

Liver, right lateral lobe 3 : i <

——— Stomach
Pancreas i
- Spleen
Colon |
Cecum < - : :
.‘ % Seminal vesicle
Urinary bladder —. 3 /4
/ Coagulating gland
Prostate
Penis
—— Rectum

Scrotal sac
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Table 26.2 Agents used for injectable anesthesia in rats

Anesthesia time

Thiopental 20mg/kg, i.v. <10 min

Pentobarbital 50 mg/kg (male), 15 min
25 mg/kg (female), i.v. or i.p.

Fentanyl-fluanisone + 0.3ml/kg, i.p. 20 min

diazepam 2.5mag/kg, i.p.

Chloral hydrate 300-400 mg/kg, i.p. 1h

Fentanyl + 0.3mg/kg, i.p. >1h

Medetomidine 0.2-0.3 mg/kg, i.p.

Urethane 1000-1200 mg/kg, i.p. >6h

a-Chloralose 55-65 mg/kg i.p. 8h
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Table 26.3 Agents for inhalation anesthesia

Vapor % Saturation MAC (v/v %) Blood-gas Induction/
pressure at 22'C partition recovery
coefficient

Halothane 242 32 0.95 2.3 Fast
Enflurane 171 23 2.21 1.9 Fast
Isoflurane 240 32 1.20-1.57 1.3 Fast
Methoxyflurane 23 3 0.22 13 Slow
Diethyl ether 443 58 3.0 15 Slow

Nitrous oxide 39500 100 250 0.4 Fast

% to be

metabolized
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e Oral administration (per os)

* |Intragastric administration by gavage
* Intradermal ad (i.d.)

* Topical application

e Subcutaneous injection(s.c.)

* Intramuscular injection (i.m.)

* Intraperitoneal injecton (i.p.)

* Intravenous injection (i.v.)

* Intrathecal injection(i.t.)

* Intracranioventricular injection (i.t.)
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« Saphenous vein (rat, mice, guinea pig)

 Dorsal pedal vein (rat, mice)



W10 wed (A A 5> S g

Tail vein (rat, mice)

Tail snip (mice)

Orbital sinus (rat, mice)

Jugular vein (rat, mice)

Temporary cannula (rat, mice)

Blood vessel cannulation (rat, guinea pig, ferret)
Tarsal vein (guinea pig)

Marginal ear vein/artery (rabbit)



(Terminal procedure) y& bl 40 s wRe> S w9

e Cardiac puncture (rat, mice, guinea pig, rabbit, ferret)
 Orbital sinus (rat, mice)

* Posterior vena cava (rat, mice)



Blood sample collection from mouse tail vein




Blood sample collection from rat orbital sinus




Blood sample collection from mouse orbital sinus




Blood vessel cannulation of rat femoral vein




Needle size used for blood vessel cannulation in different species

Species Needle to be used Maximum collection volume
Mice 23 -25G 1 ml

Fat 19-21G 10 —15 ml

Fabbat 19-21G 60 — 200 ml

Guinea pig 20-21G 1 —25ml




Table 2: Summary of Rodent Blood Sampling Techniques

General Speed & Sample Repeated Relative
Route Anesthesia Efficiency Quality Safn lin Volumes | Species Comments
Required Mouse Rat Mouse | Rat piing Obtainable
M - Should
Retro- ouse 7 ou Medium to Rat, Rapid. Potential for
. Recommended +++ ++ +++ ++ alternate L
orbital P Large Mouse complications.
Rat - Yes eyes.
' ‘ No ot N/A s N/A Ves Medium to Mouse Rapid, easy, & repeated
Facial Vein Large samples possible.
Not id th
Saphenous Small to Rat, D. as rapid as o er.
. No ++ - - ++ Yes . techniques. Low potential
Vein Medium Mouse .
for tissue damage.
Small to
++ Vein A ++ Medium
Tail Vein or Vein 3 (vein) Rat, Repeatable & simple.
No +++ +to ++ to Yes , . .
Artery +++ Medium to | Mouse Variable sample quality.
Artery +++
Artery Large
(artery)
- Rat, Repeatable if gently pull
Tail Cl N +++ +++ +/- +/- Y 1-2 d
Al tip © / / &3 rops Mouse scab.
Jugular Recommended N/A +/++ N/A +++ Difficult Large Rat Limited application. .Poor
for repeated sampling.




Appropriate Recovery Periods

Single Sampling

Multiple Sampling
(e.g. pharmacokinetic study)

% circulating blood
volume removed

Approximate
recovery period

% circulating blood
volume removed in

Approximate
recovery period

24h
10 % 2 weeks 10-15% 2 weeks
15 % 4 weeks 20% 3 weeks
20 % Under anesthesia,

only as a terminal
procedure




Recommended Blood Sampling Sites by

Speciles

Species Recommended Sampling Location

Mouse Saphenous vein, facial vein

Rat Lateral tail vein, jugular vein, saphenous vein, facial vein

Gerbil Saphenous vein, facial vein

Hamster Jugular vein, marginal ear vein

Guinea Pig Saphenous vein

Rabbit Central ear artery, jugular vein, marginal ear vein

Cat Cephalic vein, jugular vein

Dog Cephalic vein, jugular vein, saphenous vein

Pig Jugular vein, cranial vena cava (blind stick)

Cattle Tail vein, jugular vein

Sheep/Goat Jugular vein, cephalic vein

Horse Jugular vein

Snake Palatine vein, ventral tail vein, heart

Lizard Ventral tail vein (large lizards), toe nail clip and micro capillary
tube (small lizards)

Turtle Jugular vein, brachial vein, heart

Fish Anterior vena cava

Frog Median abdominal vein

Bird Brachial vein, cutaneous ulnar vein, right jugular vein, medial
metatarsal vein
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° Symphysis of mandible

Trachea

" . > Thymus
\\ [ A Heart
Right lung

Left lung

Thoracic aorta

Esophagus

3 — Diaphragm
Liver, medial lobe :

Liver, left lateral lobe

Liver, right lateral lobe 3 : i <

——— Stomach
Pancreas i
- Spleen
Colon |
Cecum < - : :
.‘ % Seminal vesicle
Urinary bladder —. 3 /4
/ Coagulating gland
Prostate
Penis
—— Rectum

Scrotal sac
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* Animal Models in Pharmacology and Toxicology
 Animal Models in Fetal Growth and Development
* Animal Models of Nephrological Disorders

* Animal Models in Neuroscience

* Animal Models for Psychological Disorders

* Animal Models in Mycology

e Diabetic Animal Models

* Animal Models of Skeletal Disease
* Animal Models in Cancer Research

e Animal Models in Oral Health Sciences



A Revolutionary laboratory animal Model

 knockout mice

* Nude mice




A. Gene targeting of embryonic stem cells

Targeting vector
introduced by ,

electroporation

Rare cell carrying
targeted gene

Positive-negative
Pure population selection
of targeted ES cells

B. Generation of gene targeted mice

—
Targeted ES cells ...which are
are injected implanted into
into blastocysts... foster mothers

-.which give birth
o | EEE ER R

Mating between

chimenc mouse d
and normal

mouse.

9 (Do <D Em
o \

Normal mice

ANNIEA ROHL
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