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INTRODUCTION

There are ethical and legal obligations to treat animals in a humane manner and to ensure high standards
with respect to their husbandry and care, resulting in maximizing their well-being under the constraints
of their use in science. The use of animals by humans is always associated with responsibility for the

0-8493-1086-5/03/80.00+31.50 457
© 2003 by CRC Press LLC



CHAPTER 19

Surgery: Basic Principles and Procedures

H. Bryan Waynforth, M. Michael Swindle, Heather Elliott, and Alison C. Smith

CONTENTS

INOAUCHION ...ttt sttt e e e b et e s r e e b bR bR e e s b s e s e s raeen 488
Planning fOr SUIZETY .....ocovirrerrstitirsccsrssssssanisrsssssss it snsesssaseseses s rbesesesesssarssisassssasassssnsssstaens 488
Preparing fOr SUTZETY ...t st nasa bbb st s b n s nbaana 489
Surgical Facilities and EQUIPIMENE ........coovveeveeiriiiiinin st ssree s ses s sessss e e sssess 489
Large AMINAIS ....cccccovimirrrrrrr e restsnre e sesesasassssesses e seassrarasssesesesesnand 489
ROGENIS .....ovvverereeieiiitiinre et st seraere s bassbs b baresavns s e ses s baesrsre et e rs b srearanesase st sssssnes 489
SULZICAl INSIIUMENTS ...cveeverersrrrsnsessseerresserreaisssasererststossssnsnsernsssasybessssssesrensstrasssesssasassrass vons 490
‘ Large ADIMALS ......veeuerrurirrererrmsreresssssssssesssessessessesssssesssmsssesssisssssessesmssrasassassssessnss 490
ROENLS ..ocveriirimirrrnrsiriisnisnirriresbersssssser s ess e e sassnsre s sss s s bsssss sss s eass e ss e sasasartvnbsbassns 490
Care and Preparation of the Animal Before SUIZEI .......cccvvininieisiniiisisstnmsssisesessssenns 491
Large ADNIMALS «..coociiniririrriercastinsnsscsc st issnesns s srcsssnssssssbesn st sassss e sans sasssmassasrnes s smsnsas pans 491
ROGENIS .....ovorervrtvocvcrrirer e ribe st s sarsr s st ertssns s s s b s s s e s s e b ba e sa s s e e e at b aenama e e s s s 492
Care of the Animal DUFnE SUTZETY ..o iuaers s sssstsrnisssssst s ssnsssasnsratssisssnnns 493
Preparation of the Surgical TEam ..ottt et st seescresesessasas 493
ABEPUEC SUTZELY «orvvevriviiieiirireirisitis s s e ss s s s e e e e ss P eana st s e sat st eEnnes 494
Handling of Tissues and INSHUMENIS......cc.vvveriiciiieirner s irssissernreracsesrssisssinsesmssssnsrersssones 494
Wound Closure and SULULINE «......ccccivveerrireieecireereesisceteressesssserssssecsassssesteserasessassssessasssnees 494
APDPIOACKES 0 SUIBEIY .....cvciesirrirrrsirrermrasirississir s sesssssss i sase s b s s s st s e s s e s s es b e e sa b saneearsentsbassaces 496
LAPATOOIMLY .. verrenrerinrrreseetrssccsmrmssnsberssstesensessassastassberasssssarsssnssbesssirsesnsssssesesssspissssasssasnsnssses 496
THOTACOLOMIY «evvveestoreiacsnrerrssesssasssnsssrssssssessrsssnnsasssasesavasssasesssrsbesssarnsonsssssssnss curetsrerenesisssstanad 496
CABBIEIIZAtION ....covvvveveere e isrecce st re s e aene e se e stsss e as e sesesnasesssnssssnnssesesrsnsnsasassnssases 497
CLAMIOIOMLY «...voviiieeeeeresisissseasarmrresstsisbsbsensesensnssisssemsesesesenertbtsssenanssrsrarasest sessasaesi arernnsens 499
POSLOPETALIVE CAIE ...vvvecveveissrrrrir ettt st sarremesasss s et ebe e s asee e bebebsbbbb b et st bavmssbassast st s b bran 500
Large ANIMALS ....ovveveiriiiiniise st s et st bbb rn s b 501
The Recovery ENVITONMENL. ... vrcesisensiire e beissessisisssrssssroresessssmsssssssrssrsnsass 501
. Monitoring and Nursing Care ..........c.coirireninmiimms i ssessessssns 501
ROGENLS .....cocevamemirrsrirississrceessrsteiasesest sttt seaasasasssa st e ssas s e e se e e e b be e s e ve e ra s sesasasasaraes 502
Warmth and Comfort............ccrricrrnimirin st erse st e 502
Respiratory DEepression .......eeviiiisrisniismsmmrassssssssissesenn 503

0-8493-1086-5/03/50.00+81.50

© 2003 by CRC Press LLC 487



CHAPTER 20

Microsurgical Procedures in Experimental Research

Daniel A. Steinbriichel
CONTENTS
INEOAUCHON ...ttt res st st s e e st s s n e s e e paR e e 507
Basic Requirements for Experimental Microsurgical Projects..........cocvvvierennnnniserivsesresrnns 508
Technical REQUITEINENIS .ovvvicirerereirrrssrsrnsesrsrssissiieresossssssssiessssonsriasssassssssssssssasssinssssssasannan 508
MICTOSCOPEE ...t s st st e e e s sr b e se e s b b st sse s s b e e 508
Microsurgical Instruments and ACCESSOMIES.......ouviiineirisiinssssissessinissssssssssnsrenes 508
Laboratory Facilities............rveeeeeeresecrnrmrmmnissssecassescssssmsrsrnresscssssssorsarasasnsssanesessarmonsss 509
Bagic Techniques of Microsurgical-Vascular ARASTOMOSIS .......e.cceemrrsereieriecnirnisssninisssesersesssnnnns 509
End-to-Bnd ANaStOmOSIS ....ccvvviimrinnisnisniosciinissiinesrisssnesc s smssssnssisseseseensnsnssassessonsonnas 510
‘Interrupted Suture TechmiQUE ...t e 510
Running Suture TeChNIQUE ....covvvrerreirirrerssimrsrmsssssrssrmsresssssmrssssssressessassessesssstesssassnes 511
End-t0-Side ANASIOMIOSES .....cevveeieeneecercnresissssessseseseessesasrerssesesssssesessrssrssasssssessssssasssessasseses 511
VeIl ANASIOIIOBS ... .oocireieriiriri ittt st sase e st sssss e e s e bass e e e nasa s berams e senes 512
Cuff TEChIUQUE ...voveeveenrencrireriinerrsnsreerrrrcrnerenereresaessarssssrereresmsrssnssesaerebesmssssnsscrrenssssarsssmsinss 512
SPUNt TEChNIGUE .......ccveeeerrmiririrsieseeecrasene s sereessesescessesranesaseseseassesensessmseseessesensesmnsesmessenes 512
Selection of often Used Microsurgical Models for Transplantation Research ............ccoceecevencnnne. 513
Heterotopic Heart Transplantation in the Ral........cccc.ecverrvcrevermmermresnsescssermrrarsnssrssssecrons 514
Kidney Transplantation in the Rat..........cccoveeriieiiniiiiniiniesiesene e neesceseseae e cenesssesesanasenes 515
Other Microsurgical Transplantation Models .............ccoevvvvrnnrncnrinisnnnesrrsi e esessnssssens 515
Concluding Remarks and COMIMENES .......cc.ourmrerreerererrrensernmsrenesersseossarssmsssrmressesssssassrmrassessssssesssense 516

R BIENCES oottt s b s s ssbs e s e bt see pa bbb b et b bbbd s s et s s bbb sa s bbb b aa s dbgssa b abssanabansaas 517



CHAPTER 21

Postmortem Procedures

Ricardo E. Feinstein and Kimberly S. Waggie

CONTENTS
INEEOQUCHION ..ottt st en st e em e en st e eseaneneeesaresenasenae 522
Necropsy and Laboratory Safety ...........cccoumeiininmsicrsrseresessenssniss i emsess s sesesesnssass 322
Instruments and MaLETIALS ........c.cvcccvrrmriinniccinime e essnss e essesssssosasasssesebasessssnenss 523
DeSCHPUON Of LESIONS -..oovvriverrriereisiiorsririssssssssssmsssssssssissssssiunsessirssssssssssmsessesssssersesssrssasersss 523
Guidelines for the Necropsy of Rodents and Rabbits..........ccoeeeevnnnene Seerersrererrertetersanarerene 524
External Examination, Skin and Subcutaneous TiSSUES ............co...cocorinieerreremnsens 524
Pelvis and Abdomen............ A rervrissasssssster s st et e Rt e S sE e bsnna s nasantes 525
Male Genital Organs and Urinary Bladder......co.cocveveeninmirnr e sassessnens 525
. Female Genital Organs and Utinary Bladder.......ccocvoeuerieiiiieennnereresesessenerrennens 527
Spleen and PANCTEAS ....c.covvirvernraeieresesiseniasesreresiesss s insesesesssssssssesesssassesersrassnsssnes 527
S10mach and INEESHRES.........ooueveceeeeeereeresessiesesesasssserarasessssssssssssssnmsssssssasssssmsemmssns 527
Liver, Kidneys, and Adrenal Glands................c.ccoveiermueeeesemnicsesstneeneeriassessssiesssenenecns 527
Mouth, Neck, ANd THOTAX ...ovveevsveeeerseeerrieierssrerssesssssssssssssssesesssssssssssssssesesnmsssssses 528
Head and Spinal Cord ..ot sssesssssessssssssssne 529
Muscles aRA JOIBLS ............cuvueuiiiereisireessisssesssssissassrstnsssssesosssasesssssnssssnsensssasassns 53]
Sampling TEChNIGUES ..........ccocvirivirieeneiinits e saesrre e s taet s e s e st s e snsen e nene 531
Sampling for Morphological Exanunatmns ......................................................................... 531
HiSIOIOZY . c...ovueuiuirmrrvisiscsisctnesnsensssssasssssesarsrssssaraess rts b sriree e caisssssnsasessssanessrins 53]
Sample Collection for Mlcroblology ................................................................................... 533
ParBSHOLOZY ...oovnre ettt vt st a b bbb rea e s 533
Sampling for CUMEVALON .......ccvuiurrrerenremeiesesessesre e ses e senasessseesesstasssarenenns 533
Sampling for SEIOLOZY .......ovvecreeereeiiiitrrre e e sessentssassebesasas s ot sessenenaens 535
Sampling for PCR in Diagnostic MICIODIOIOZY ...........vvreeeersurenisiensionessissssss s sesnesessssns 535
Sampling for Nutrient Analysis and TOXICOIOZY .....c.eveereeernreciiniesinirieseesesesessesessssseeraes 535
ACKNOWIBAZINGNL. ... oottt res st s rae s beb s e s e e e saraeessesesn et 535

REFEIENCES 111ttt e raresss s s b e st st ss s e seecet o4t ve st st e sesa s e s s e nenre et sssseas 535



CHAPTER 22

Alternatives: Refinement, Reduction, and
Replacement of Animal Use in the Life Sciences

Alan M. Goldberg and Kimberly Drnec

CONTENTS
INETOGUCLION .....ceeevieneeerernee et rneerernrsse st et be s s40a b0 s soss bbbt soboss s hasabs et A s SR e R RS Bos SRt st e s be s RS b e e SR e R R e RR 0000 539
Concept of HUMANENESS ....oviviniiiicecimiiinicimn i ssssesssssssss s b e anest st st as s s sesnsesanssssssasassas 540
Regulatory ReqUUTBINENLS . ...ccvvcviioiiiimmisisisiiississsissirsse st sssssssssssssmssssesesassssstsessarestsassnsnssissoses 540
TOXIC [ZIOTANCE. ......eeevereereeaecersencermonssrsresmesserevsraseaterarsbest bbsbsbebabsbbess LhbrbobeAbbabI s SAba AR R sa b b st aana e bebes 541
Progress in Research ANSratives v s s sereres 542
Pregnancy TESUNE.......co.couimiiisismsnisimieisesin s st sss s sessssss sesassssssssassnssesesesasasassassseres 542
ENAOLOXII. .....veveeneeceeneasererssrssssesrssessessasesssessassesarsseberanssbosessss barssabs s s bos obstabatsssiantssssnsasaras 542
B70 VEITO ABSAYS vorvvsnsssniosissrorsmsisrisssstasassisnssssssssmssnss atassssiasasssstsasssssssasassssisssssesasanssnsessisssesesanen 542
NOMNVASIVE IMAGINEG......ccoieererernniirrereecssrnesss e st boes s ssss e s sassss s sassbsssssesbssrisasasssasa e b e e s s ans 543
Genomics and PrOtEOIMICS ........oeccviiiisvinimminn s vsssss st sssssbevnsssssrssns b cesanasasen 543
DiSCIOSUIE SEAIEIMENL.....cvivviitiriiinristisisisissssonsrsssassissisasess ssssessss sasssssssseass s smssssbssansae sbesmssnssesasssssns 543

REFEICNCES ..ot s s s s st e e s st e s e s m s s ass s s s bessbane v sesassntesebunssevesrnnassssessrrrasasnnsesseens 544



