The Laboratory

Second Edition

Peter J. A. Bollen ARG
Axel K. Hansen
Aage K. Olsen Alstrup

A Volume in The Laboratory Animal Pocket Reference Series




contents

preface......cccooivii PP PR xi
AULNOTS. xiii
1 important biological features .......ccecoveieviiiiiieiiiiiiiiiereeeie 1
BICEAS L1vv i e 1
The Landrace.......cooiniiiiiiiiiiic e 3

The Yorkshire, or Large White..........ooooeciiiiiiiiiies 3

THE DUITOC, 1 oviatiiiii e be e et e e e s s a1 e 3

The Hampshire ..o 4

The Piétrain.........ooooiiiiiiiiiiniiii e 5

Other Breeds ..o v 5
Hybrid Breeds........ooiiiiii e 5
Miniature Breeds ..o 5]

The Vietnamese Potbelly Pigh......cc.covvevveiviiiieeeeiesieieieeeeenes 6

The Ossabaw Island HOg.........cccooivviininiiiiiciiiee v, 6
Nomenclature ... e 6
behavior ..., 8
anatomical and physiclogical features ............oeveieiiii, 9
Integument and Skeleton ...........coovvviiniiiiiiiiic 9
Digestive System........oooooiiiiiiiiiiiiiii 10
Abdominal OrganS......ccceeiriiiiiiiiiiiie e verea e e 10
Cardiovascular Systermn ...oooovviiiiiii e, 10
Pulmonary System.....oooiviiiriincc e 11
Lymphatic and Endocrine System......ccoooooeeeiviciiniinnnn,., 11
Normative vallues ..o 11



vi contents

2 hushandrIy....ooccooiii e 15
ROUSITIE ... e e 15
environmental conditions ........coeiiiiii i 17
Temperature and Humidity ........cc......oocnninn. weeees 18
Ventilation ... e 18
HUmination. ... 19
NOISE. ittt 19
environmental enrichment ..., 19
Group HOoUSING ..o s e s e 19
Individual Housing ....oooooviiviiiiiniiniii e, 20
NUETITION .. 21
Nutrient Requirements........cooovoiiiiiiiiiiiniiiiinnnecnnnn, 21
Feeding LEVELS ....ooovviiiniin e 22
sanitation...........ciii 24
FIeqUENCY i s e, 24
|\ (1 s o Lo E T SO 25
transportation’...........c.coiiiiiii 25
record KeepIng. ... s 26
securing welfare ..., 26
3 management and quality aSSUIance.........ooecvevvvenreeeieneenann. 29
microbiological monitoring ..o 29
Infections in Swine and Their Impact on Experiments .....29
Pathological Changes, Clinical Disease, and Mortality...29
Immunomodulation..............o.oiii 30
Physiological Modulation................cooviiieeeeoni. 30

Competition between Microorganisms within the ‘
ANImal... 30
Interference with Reproduction........ccceeeevvvvvieniinnnnnnnn, 31
Interference with Oncogenesis..........cceeeeciiriinenceninnn, 31
Contamination of Biological Products..............c......0, 31
Impact of the Normal Flora..........cc.ccoovnviiniiininnennnnn.. 31
Zoonotic DHSeases ....c.ooovviviiniin 32
Legal Regulations .......ocoviiiiiiiiiiniiiii e, 32
Precautions to Prevent Infections...........cccoooiinii 34
Rederivation.........cooovvinniiiii i, 35
Barrier Protection ... e, 36
Health Monitoring ........coovvviiiiiinieceeee e, 37

Common Findings in Health Monitoring.................... 41



4

cortents DIl

genetic moniforing........oooiii 41
acereditation ........ociiiiiiiii e e 42
AAALAC International .......cccoinniniiiiiiince e, 42
ISO 9000 ... e e 43
VELETITIATY CATE 1ottt ittt et rer et s e et v e b rsan e rbes 45
clinical examination of swine ............ccooviiiiiiiin 45
microbiological sampling ..........cccoivveiiiii 46
diseases of SWINe..........ccciiiiiiiinn e e 46
therapeutic treatment...........oo e, 50
pathological examination..............cooiiiviiiiii e, 51
anesthesia and analgesia .........coooovciiicin 52
Acclimatization ..o 52
Clinical Examination Prior to Anesthesia....................... 52
Preoperative Fasting .......c..ccoovviiiiiiierienieecesiieeesienes s b3
Premedication .. ..coci e e 53
Ear Vein Catheter ... b6
Induction of Anesthesia ..........ccciiiiiiiici 515}
Endotracheal Intubation .............oovvvvvieiiiiiiiniie e, 57
Cricothyrotomy vvvv v 59
Artificial Ventilation........ooooviiiiiiiei i 59
Thermal SUupport ... 60
Maintenance of Anesthesia .........ccoooviiviiiiiiniciic . 60
Inhalation Anesthesia..........ccccovivmvveiiicc v, 60
Halothane ... e, 60
TSOTIUTATIC. e e e r i 61
Desflurane ..o 61
SeVOIIUTANE . e 61
Enflurane....ooe s Gl
Nitrous Oxide ..o Gl
Injectable Anesthesia.......occooviiincinii 62
Propofol....o.veiiiiiii 62
Ketamine and Other Dissociatives.....cc.ceovviiiiniiinvennnn. 63
Barbiturates.......coooiiiiici 63
Adrenoreceptor {002) Agonists......covociiiiiiiiiinincin, 64
Benzodiazepines ..., 64
Alpha-Chloralose...........ccoooivivnii e, 64
Medetomidine-Butorphanol-Ketamine (MBK)............. 64
Supplementary Analgesia ...........uevvieiioirirereieieeiennieeiniin. 64
Fluid INfUSION ...vvevverrer e e eave e s aan e 65

Depth of Anesthesia ... 65



Uil contenis

Monitoring during Anesthesia...........coovvveieeiviiiiniiccnnnn 65
Neuromuscular Blocking Agents...........coeeeeveeviiieeenenn.n. 66
Postoperative Management...........ooiviviiiiiierincionnnaneen. 67
Clinical Signs of Postoperative Pain ............cooveveevieeenn.... 67
Postoperative Analgesics......oooiiviiieiinnvin et 68
Anesthetic Emergencies .........cooconnnicn . 69
Laryngospasm and Edema.............oeeeiiiiiiiiiiiicininen. 70
EULNANASIA ..ot e 71
B experimental teChItQUES ...vvvevvieeeieiiieer e 73
Testrainb. ... 74
sampling techniques ........coooovviiiiiine e 75
Blood Sampling ......cccoveriiiiion i e e, 75
Urine and Feces........cooiiiirii s 78
Cerebrospinal FRUd .....coooviviiinneeiee e, 79
Bile and Pancreatic Excretions........ccoovvinniininccinen, 79
administratiopof COMPOUIIAS i, 80
basic surgical ProCeduUIEs .......c.ooverveererrereeorevreeeeeeeeereeeeens 81
Catheterization .....cc...ovo e 82
The Carotid Artery and the Internal Jugular Vein .....82

The Carotid ATTEIY coovvrviiiii vt 82

The Internal Jugular Vein ..., 83

The External Jugular Vein ..........oceevveiiiiniinnncnecnnnn, 83

The Cephalic VEIN ..cooviiiiiriiiin e, 83

The Femoral Artery and Vein...........cccccooiiinniinan, 83
Laparotomy......coivv i 84
Portal Vein Cannulation...........coocooviiiniiiniinnneennn., 84

The Hepatic VeIn ....cooviviiiiiiiiiniie e 84

The Pancreatic Duct.............. e 84
Exteriorization of Catheters ............occivviviiiiiiicnninnn, 85
Catheter Sizes and Material............oooivviviere e, 85
Catheter Maintenance..........c..cooviiiiiiiiin e, 86
safety testing of chemicals and drugs..........ccoooeeeciiinnnnn, 86
Dermal ToXICOlOgY ..ovvviiiiiiiiiiiiiic e 86
Acute and Chronic Systemic Toxicology .......coevveevieiniennnn. 87
TIECTO IS 1t tninrertetititit ettt it en e tn et ia i e bs it atn s aabateb e s aaraanen et 90
Equipment ... ..o, 20
Preservation..........coocoiniiniin e, 92
ProcedUre oo e e a 92



contents ix

S T B e o= - TUTT TP O a5
ASSOCIATIOIES 1 ivii it i e et ee e air b ie s etataiat e ibseataaarrane 215)

[ 0700 ¢ I PO 99
JOUTNAIS. ... e 100

R0 111 0TS BB A1 100 4 o157 O 103
swine and diet, and equipment................... 103
Miniature Swine ReSOUICeS ...ooiivviiiiieiiiintrrreirrnreraaanens 104

) S A A T T o 1 U o - S 104

| K eI LoIn o 8oL R T PP 107



