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To the Reader

Virology is an important subject in Medical Laboratory Sciences. Medical Laboratory
Medicine puts a technologist/technician in the fore front in diagnosis and proper
interpretation of the correct diseases by a clinician. Research on viruses, therefore, has
gained a lot of momentum in recent years due to the Medical importance they contribute
to the field of medicine. A lot of this work goes through the medical laboratory
Department where it is handled by the medical laboratory students, especially, on

practical experience.

The purpose of this manual is, therefore, to provide to the student adequate up-to-date
information in preparation for the work that the student will perform in any Medical

Laboratory Department, whether research or routine work.

We hope this information will not only be useful to the medical laboratory Students or

staff, but also will be a reference material for others in Health or health related field.

Joseph M. Mwamisi, PhD
Samson M. Muthwii PhD
Denis M. Mwala M.Sc.
John M. Mokua M.Sc.,



TABLE OF CONTENTS

Lo VIBOLIDGY ccuiiconsnsonss s asmanan o wsmsonssnshsss i o558 34055475003 550 405550 0 A54Y USRS BH0H R 6
11 DeBDition OF VIEDMOBY o urcvosssssonsmsnonosesssonsssssissss s s s st s s emss 6
1.2 Delinifion oF VITUEES.........iuiniinaiissiiessimssiissmi sities srisass iosibssssssistsssasetnns 6
1.3 Differences between Bacteria and Viruses............cccccoceevveniiniiniinennencnneenne. 7
1.4  Morphology of VIruses...........ccccoevimiriininininiiicniesectcsrese st esae e s s s esene 7

2. CLASSIFICATION OF VIRVUSES ....ccocisiivicoscsssniossssisnsasssssssivssssoseasaisssonssssasssssssssnase 9
2ol CNUSRABECARTOM v o voins nwm o o5t i35 65 K 57 SR 3 S A it 9
Epidemiological ANALYSIS ..........ccoccoiviiiiiiiiiiiiecitee ettt 9
Physical and Chemical Properties Analysis ............c.ccccoevieriiniiniieniieniieniencnceseenn, 9
IDINLA WRITTNSION s om0 5 3 S S B A S AR SS 9
IRINAL VKRS o050 600 0005 0505 40 w3565 0 69554558 W4 S04 5085 SRR 5  GAS R AR S 9

ENteric VIFUSES .....cc.cooviiiiiiiiiiiiinienieenieseesie sttt st st st ssessbessbesssasbesnesnenne 10

ReSPIratory VIFUSES .........cccocieviiiiiiiiiniiiiiiiiieiceteeseses sttt st s sae e 10

Arthropod-Borne Viruses (Arboviruses)............ccocoverienieniininnceneeneenecneessessesnenne 10
2.2, ININA. WRETIROS s s i s s 446 35 40 A SR s Sk i A b e 10
POXVITUSAC......cooiiiiiiiiiiiieeee ettt sbe e s be e sba e e sbe e s baessnesabasane 10
RIAOVIIIAAC ......coonviiiiiiiiiiiiiiiietcntcctestee sttt et st sb e s sbessaessbe st e s b e sbesssens 10
23. IBINUAL WARAESBS i oviciun iiniasin suman sbasanss 5oasnis s doisa s 043 SRS o 6 k0 K i 10
Picornaviridae ..............ccooiiiiiiniiiieeeteeee e e sr e e st sae 11

3. CULTIVATION OF ANIMAL VIRUSES ........ccccesiimtrtrienenienreneeseessessessesensens 11
Introduction: ............ccccoevveverererreerenen. ettt 11
Labovatory - ADUMALS. ... cou s s oo smssvos ou s o051 6506 i 5060 5 S0 simss 11
THSSUE CUITUIE ...t ba e s ab s s bre s 12
Cell CUIUIE ...ttt s e s sba e s aa e s sba s s beesbaesnees 12
Primary Cells.........c.oooiiiiiiiniiiieeeeeeesee ettt b e bbb e 12
INPLOTH COUS .o oinis issanssssmansswmmissmmmsnrossssnmsos st s Vi e s s s oRss S AR AT E SRR SRR S S 12
SIADIE Cell LiME....coovimnimcssrsncsrarrossasiosinmsinbiniibun omraisios sniosihoesassissn i oo 6435548 5550 6435 44 03 13
Recognition of Viral Growth in Cell Culture..............c.cccocevivinniininniiniinninininen 13

ASSAY OF ADAIAL VIRTINCE . uusssmmimssisnussmmmmmmsnsssessinsssssossssses s sesosss cosseomasnss semssos sksspomsa sonss 13

4. MULTIPLICATION OF ANIMAL VIRUSES ......ccccoccivniiniiniiniiniinienieiennenns 15
INErOAUCTION.......cviiiiiiieieciecte ettt et sre et s b st st e e sb e s besbe e b e sanesbesanenne 15
Replication. of VI8l RINA ..o i i o s s inmsions s s soiasin s s 16
Synthesis of Capsid ..........ccccoovininiiininiiii 17

BT 18 T T S 17

5 PATHOGENICITY OF ANIMAL VIRUSES ......ccccccoviiininiininininicnicncnicnnns 17
Cytopathic Effect (CPE)...........ccccooiiiiiiiiiiiie 17
Change-of Cell Membrane .. cocummnsassmsossamssspusimmnsss s smmamssmasssssvasssio 17
INCIUSION. BOQY ... ... ccommamssoniosionssissms s i svimiess s sm sammss s ussssass s s s 538 S S ss SURR SRESTE S5 EHE3 18




Y 10 (0] 9 111 13 (1) 1 N 18

EIECTECTONN. .......... s venis e o sh o s5s 60 b5 6% 55 e TR 68 HE 00 55 555 S0 o S5 8 SR 58 o S0 530 S8 6 S sl o 18
Persistent Infection of Cultured CellS...........ooooeviiviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee 18
Immunoglobulin...........cccooiiiiiiii e 19
6 DEVELOPMENT OF IMMUNITY AND IMMUNOGLOBULIN ANTI BODY
PRODUCGTION ...ttt ettt e e e esessseaaassseeeeeesesesssssssssssssssssssssssesessesssessnnnns 21
Process of Virus INfection 1IN IMLAM ......oooveeiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeaees 21
Reaction of Virus Infection inm HOST.........ooooommmeieeiiieiieeee e eseveaeeeeeeeaenes 21
INATUFAL RESISTAIICE ..ottt ettt e e et eaaeeeeeesaaneeeseeanannneseseees 21
Immunological reSPONSEs .........cccovviviiniiiiiiiniii 22
Neutralization of Virus with Antibody ............cccccooivviniinini 22
L B A1 1 BV Tl 1 (TR PP 23
T CHEMOTHERAPY ..ottt teeeeeeseessaaesseeaseseseesessesssssssssnnnnnannnnnnnnns 24
8. THE MAIN TYPE OF INFECTIVE ILLNESS (DIFFERENT TYPES OF
VIRUSES) ...ttt ettt sttt et et s e s s e sae et e e ae e s e e sseessaeenaeensesssasnsesnsenseas 25
IDINA VIFTSES .....cueeoveereerienrniiinessaressssessnssessssassioionsisssaisissssissssibansnssasonsassssssasgsessssssssansss 25
8.1 POXVITUSES ..ovuvnieeeieiieeeeeeteteeeeeeeeeeeeeuesenseseeessensansesseesnsnnnsssssssnnesssssssnnesesssssnnen 25
B0 JIOTDES W IENNEEY xs00 00 usssnaonis s b S5 508 S 0 SN S S AP S A RS R B 25
B3 HIErPeR SIMIPLEX ..coomionssmonsssomsevsisnsinssnss siemssises amssmmsssssilssss s smss sosisis dasas 26
TYPC L. s 26
8.4  Herpetic Whitlow .........ccooiiiiiiiiiee e 26
8.5 Variola Virus (Smallpox VIrus) .......ccccocevviiriiiniiiiniiiieciececeeeee e 27
a). Microscopy of fluid from pox, to detect virus particles. «cmsmssisiasmsisssssesins 28
8.6  Varicella — ZoStEr VIFUS.....coovieiiieeeeieeeeeeeeeeeeeeeeeeeeeeeee et eeeeesesseeseseeesaeanees 28
8.7 Cytomegalovirus (Salivary Gland Virus)..........cccccovvvviiniiniiniiniiineniennnn, 29
88  RRINA VIEFUSES covvvereeiieeeeeeeeeeeeeeeeeereseseseseessesssssessssseessssessensnssssnnnnsneseseessssssssseeees 33
BUBEYPEE OF S A iviisinnmsnsovmmmmssissonsmsassesmssss s ssesns s ows s b s s SRS EH S 3SR 4% 34
LT B U V. 34
8.9  VIrUS PREUIMOMIA .....ooiiiiiiiiieeeeeeeeeeeee ettt e et ettt e e e eeaeneeseesannneessseennnnas 35
8.10 P AN ANY KO VEYTSOE s uinvisandvsnss amssss s vas ass s ss s o5 as s Hs RS540 33 AR SRS ERH SRR TS 35
8.11 IMLEASIES VIITUSES ..o e e e e e e e e e e e e e eeeeeeeaeaeasaneneeaseaeaeeneeas 36
8.12 MUmMPS VIFUS.....oooiiiiiiiiiiiiiiicces s 37
8.13 ParainfluenzZa VIFUSES ......eveeeeeeceeeeeeeeeeeeeeeeeeeeeeeeveeeeeseeseeseeseeeeeeees 38
8.14 Respiratory Syncytial (RS) VIrus........ccocoviininninniiniinienieccceceeen 39
9 PICORNAVIRIUSES ...ttt et e e e e e e s e ataeeeeeeeeeeeeeseeesasssssssssesneneees 40
POTIOVIIUSES .ottt e et e et e e e e eeeaeeeaeeesananesnnnnnnennnans 40
10 ECHOVIRUSES ..o oo eiiiieiteeeeeeeeeee ettt e eeetteeeeeesseasaesseeaeaeeeeaaeeeeeeeaaeaeaaasassesnrnaees 44
11, RHINOVIRUSES ..ottt et et e e easteeseeeeesssasssessssaseaasessaeeeseesssssesennnnns 45
12. REOVIRUSES: (RESPIRATORY ENTERIC ORPHAN VIRUSES)............... 46



REOVITUSES ...ttt etataaeaetebaaasasassesesessseeesseseeassesesesesereseeeseeees 46

L0013 9 (101 ) 1L TR TOR PP P PP PPPPPPPPPRRPN 47
RIADAOVIFUSES ..ottt et et e e e e ee e e e e e e e e eeeeeeeeseseeeeeeeseeesstsessasssseenennssannnnnnens 47
13. RABIES VIRUS ..ottt ettt e et e ettt eeeesaaeaeeeeesssssssseseaeesesenaane 48
14, ARBOVIRUSES ..ot e e s e e e s e s e eeeean 50
15. FLAVIVIRIUSES ..ottt ettt ettt e e e et e e e e e eaetaeaeeeesaeesesssasssesnsaeeeeesenaans 51
16. UNCLASSIFIED VIRUSES ..o oot tsessessesessaasasssssssnes 54
16.1 Rubella Virus (German Measles)............c.cccocveriiiniinienieniieniecieceeie e 54
16.2 Hepatitis B (Serum Hepatitis Virus)..........cccoccooeveniiiveniiinveneneeceeere 57
16,3, Non—A /Non-B Hepafitls ...ousnmvsmsmansisossseamsans s ssnsnssisssasniissess 59
16.4. Virus Encephalitis.............cccocoiivinniecnninnienniienninnneinneinieeenineoisesssnessssssesses 59
16.5. YERIIOW FF@VET .......oovvvviiiiiteeeeeeitee e e e e e e e e e eeeeeeeeeeereseareeeeeees 59
17. CULTURES AND OTHER METHODS .....coooiooiieoeeeee e eeeeeeeeeeeeeeeseenea 60
17.1 Il CUITUIC ... e e e e e e eeeeeeaeseeesesssessessesaeees 62
17.2 Cloning: Colony Formation Method...............c.cccccovvviiiiniiiniinniicieeene, 64
18. LABORATORY DIAGNOSTIC TECHNIQUES:.......ccooooieeieeeeeeeeeeeeeesenen, 70
19. SPECIMEN COLLECTION FOR VIRAL INFECTIONS INVESTIGATION 76
19.1  Discoveries and Isolations of Viruses................c.ccoeviniiinininincninncnnnnes 87
20 SELECT TERMINOLOGIES. ...ttt et eeeeeeeeeaeeaaeeseeeeeeas 88
REFERENCES . ..ottt ettt e et e e e sttt e e e eeeeeeeesesssssasesseseaaaeeessnanns 100



