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To the Reader,

Quality, Relevant and Correct Diagnosis of bacteria in health setups is an important component
in patient care, management and treatment. The Medical Laboratory Department plays a major
role in the area of Medical Sciences. However, one of the short comings that hinder the effective
rendering of services to the patients and the community as a whole is lack of cheap health
teaching and learning resources.

The purpose of this handbook is, therefore, to provide adequate information both to the Medical
Laboratory Health workers as well as the Science Education trainers. It provides appropriate
information to laboratory and science education staff at all levels.

Joseph Mwamisi PhD
Samson Muthwii PhD
Alice Mutungi MMed MPH

Copyright© 2015 The Eagles Fountains

Published by

The Eagles Fountain Publishers Ltd 1630. Machakos, Kenya.
Telephone 0726525118

First Edition

All rights reserved.

No part of this book may be reproduced in any form, by Photostat, microfilm, xerography, or any
other means, or incorporated into any information retrieval system, electronic or mechanical,
without the written of the copyright owner.

ISBN 098-9966-093-21-9

For further inquiries contact:

Dr. Joseph Musyoka Mwamisi

Tel: +254726525118

Email: mwamisijoe@yahoo.com or mwamisijoe@gmail.com




Contents

1.PART A: ESSENTIAL GENERAL INFORMATION ......cccoceseecsvessassenssaacssscsase 7
L3 ADMUCROSCOPE. ...cciinnieiisinsorisnnnsonammonsesessamersnssssmsnsansns vnnssssmaneysns 7
Steps in the Use of Compound MiCroSCOPE ....coeeeeeuieinicsuesunseececessasssssassessnsssasnes 8
2. THE MORPHOLOGY OF BACTERIA cuususscasessssossssaesissssssassasssesassmssssassssasssssa 9
3 PHYSIOLOGY s i bR RE SIS SR RSN R e s mases 18
Bacterial diviSIon......cocvviviiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiierieiieiieneeatetereeneenenns 22
Chemotherapeutic AGEnlS .. ssswmmvnsssvonsrnesons vasssavsnes ssmsrnns esssinmssnis besnsmon 30
Eroperties Of PeniCillin...q.cusiusmsumusssissmisamsissisiummsisissicssiasssiassissssssit i 30
MicroDial @COIORY .cciisiisisnsosinissininssrininsinssssrassrsisosseserspastvsespassessssassaunsoryusenssnsnsssss 31
SAPTOPRYLES coeviiiiiiiiiiiticiiiiitrnticincitesttesttssteesassssasssassssasssssssssssssssssassssasssnasssnes 32
PAYARIEES ccasrersoresrvessovssrsnsonssnsssnssnsssnsssssssnsenssssensssessoss issmas s ubesssssssisis sasssassnos ibssassssssin 32
COMMMENRALS s s sacamsnis vossmminsns i oumaiunis s sASeREEES S RAUBHEIEE § SERPAARHOSS 658D 3bgsorrs o vasms 32
INOIMAL FIOTQ anviniiniiiiiiiiiiiiinicniiniiticniennintcceesstsssisssessssessssssssssssssssassssssssssnane 32
4 CULTURE AND MEDILA ..o osvssmsovnssmmnssrssssssssssinonsussuossssssssssesssssonvsasossssssssosins 32
B~ 2 Uses of Cultiire Medit. . asasmsamsississsmisissisvissuisssismmsmsissimmmisisiims 33
B — 3 Varieties of Culture Media ........ccouieiiiiiiniuinnseinneinnceinensseesscnsseessnsesnessnnes 33
MIEAt EXETACE...ccvuiiiiiriistinntinsienientiniteitsttseesstesseesstesstssssossssssssssssssssssssssssassssssaassaans 35
Y EHBL EXETHCE i cveesnsavmsnonamonsssssssess s s AR oS Ao s RS SR A SO IS TSR AR ST 35
BlOO sissscciicincissiiasiissisimsonsissmiisisuiisesniosiniivisnisisiisannsssisissss stessansssssassssnassnsassansnsvasonsy 35
5. SEROLOGY ..uuuouiiririitiiicniintinsieiiiisissississiissssscssessssssessessssssssssssssssssesssssssssssaases 37
6. CLASSIFICATION OF MICROORGANISMS.....uconicsissenssscssssssssonssosssonssnses 40
PART Biianninmunmsnsinsinismeses s essiss oo iasasini st iassm svissesses 48
7.DIAGNOSIS AND LABORATORY MANAGEMENT OF BACTERIA....... 48
S STAPHYLOUOCET conuncsmcmmmmuseessavsrsvsnssivessssssussssonssossasussssssssssmssaas issssssisns 48
D STREP VO O L sncsnsisvsssasaseasunsmionssvesssassnsosssiis e sss ssss s st i 54
L10.PNEUMOCOCCUS...uootitiririninricisssinsissisesssessesssssisssssssssssssssassssssssassssssassaens 61
LT1.NEISSERIA .....uuiitiiiiriiriinricstinicninnsicsistesessssessssssssssssssssssssssssssssasssasssasssassnes 64
12 MY COBACTERILA cconunsnsssesssssomsisissrerssssesssssssssassssssissioevsssiisiaisais s 68
13.CORYNEBACTERIA i iiiisnsscssmssssisssssscsssssiissssssorsssssivisssssonsosvisrsssnossassasssnssssessys 74
15.SPIRILLUM MINUS ...coiiiininieiiniinininisiissississssissessessssossesssssossossassssssssass 82
16 ANTHRAX BACTLIUS cosivcomsanssomssssisasacsnsanmsrsarsnsssssssssossssseissesssssasenmssasssias 83
LT PSEUDOMONAS cicauanasasssisisssississississsimiimssioisomnipiimsssessarss 89
18.LOEFFLERELLA ........cotoiiiinitintiinintitinninsieissiessisssesessesssssssssssssssssasssssssssans 94
18.1.Listeria and ErysipelothriX.c o csssarmnen ssnsonsonsa sosnevmsuns s soasnssnvios snsanwses 94
18 2. Listeria MONOCY OZOIES ci: sussamunsss s sumnnmss s sesmsmnions s oo ssneamiss sssssensss sas 96
12.BORDETELLA.....ccocvnuintinensrrnsnicaisssssrcssassssssssssssssssssssssssssssssssissassssssassssasaase 96
19.2Bordetella Parapertussis.......coocvuiieiiiiiiiiiiiiiiiiiiiiiiiiiiniiienieiieieeenenn. 98
19.3Bardetella BronchiSeplita . . s sosnnwssss sssavomssan sesmuansunss sswamesmins s srsssssesasss 99
20. CHLAMYDIA AND RICKETTSIA.....titiiiiiiiiiiiiiiieiiiieierecieneneenenenn 99
20.1 Chlamydife....oieiieiiniiiiiiiiiiiiieiiiiiietieeeitertenteneeaenaereeneeneenennns 99
202 RICKETTSTAE: corsivss consumnnnss ammmnans o s soamnnss » s i o s hoososss b ssswnss 101

i



21. HAEMOPHILUS....cccccoceevececaces A B R S SR 103

Haemophilus Species......ccccvieiieiicrniincinciecracetcctccaccncceccecsnccnscascncens 103
21.1 H. influenza......cccoeeieccnncccceacsicisncssassecconccoscosssacsssscsssossssce 103
21.2 H. parsinflORIIERE  sxvss cosnsnvenssunssusssnsssassnponsvessnsnernsssassnsensnsars 105
21.3  H. aegyptius- Koch —Weeks bacilluis......ccccccceeevencccccccinconccnncnces 105
214 H. ducreyi-Ducreyi’s bacillus....cocccceeevecicocircocccccocccccsccncencces 105
21.5 H. ApBropIIIR. ... cconsrssssrsensrnsensssssnsersnnssnsenssaspsssernssaysssssnsns 106
21.6  Moraxelia lacunata-Morax axenfeild bacillus.......cccocceeecenceneee. ..106
21.7  Morax Lquefaciens.......cccovceeessisiosccscoscosctserscrsvesssssnsensenss ..106
22. KLEBSIELLA......cicocttetetinrecoccncacnccsccsssssesscsssosssssssoscssssosssssss 106
23 SHIGELLA..ovusmsssonmononsssasmnsnssssnsssiasssssssssssessssnsmsmnsnsosssssnms 108
24, SALMONELLA. ucoimsvsnssssssssnmionssssssomsssssssissosns sossonusss s vpevus 111
25, HAFNIA....cciiiiiciricteriicecssecssocscnssssnsscsnssscscsssssccsssssssssssasoses 111
26. PROVIDENCIA.. csonmmmsos comssammmnsanesmsossssspssnsasssssnsessssssanssassns . 112
27. ACTINOMYUES. vowusmnomsssnmssnsnsssassisssasseusossosssasosunsenes sesasool 12
271,  Actimomyces ISraelll.. . cciovscississvisnrsssissisnsssinsasseissassssnpnissose 112
28. NORCADIA.....cccocetntrroricncscscecessssosccsssassssessscossssessssecsssassssssss 114
28.1. Norcadis Madurae.ccacosmmmosssrswesivsssssassnnssssnsnansenssensssssrsl L3
29. ESCHERICHIA COLI 116
30. TREPONEMA 120
31. BORRELIA 121
31.1 Borrelia VERCenH .. ccnniisvissanisesmssssnssastunssismussivsssuass saise 122
32. LEPTOSPIRA. i cscicnmmnssissainicissloasssisiobrpisesinsissnsasissossssssnvns biiss 122
33. PROTEUS 124
34. CITROBACTER 126
35. CLOSTRIDIUM ~ 127
36. PATHOGENIC FUNGI 134
37. DERMATOPHYTES 136
37.1 IVEICROSPOFIIIIE .« cxucominunsunsmmansss isswmmtsss s maesmsns s vosses ss sEsnuis s 136
372  Trychophylon.ciiiciicssisisisissssosnviesssisinasissssosnnsensasapnsnnnorssn 136
373 Epidermophyton.....ccccceecorecasnoccsscccnscascssascosssscssoscascasasonss 137
38. SALMONELLA 137
38.1 AXTZORBGETOMP s csssssvsnncesnessencasssanaorsssiss sprasnsisssssshstssssssssasesss 140
39. COMMON STAINING METHODS IN MEDICAL LABORATORY SCIENCE
STAINING TECHNIQUES 144
39.1 Making and Fixing 8 Fili....cccosissmassissassssasssvoisssssasss oo 144
39.2  Gram’s Staining Method......c.cccceeeeeincinncnoncececoccocasococcccssscne 145
39.3  Ziehl - Neelsen’s Staining Method......cccceecocerecerconcacosavosossonces 146
39.4 Albert’s SHInNg Method. ... ccvisasvsssnaninesssmsssasssavssesssasiess 147
39.5. Elevations and Edges of Common Types of Colonies.....ccoceececeececncen 147
REFERENCES. ....cctctututeieieiecnrecerccoscscscoscossssssssocasasacssssssssssscssasnes 148



