















































































Virology

General virology Systemic
virology

Viral Classification
Nucleicacids

Nucleicacid
surrounded by capsid

DNA RNA

capsid
madeofprotein

arrangement of proteins symmetry T20faces 12vertices

43 types Icosahedral

complex 0

of
nucleic acid Helical Mh

a infectious particles

VIRION vines can be non infectious

capsid i
a infections particles classifications

Prion No nucleic acid 1 Based on symmetry

4 enveloped non enveloped

ME nucleic acid I 3 DNA RNA

virus infectionsparticle
basedon

segmented nonsegmented
nucleic
acid A linear circular

o del as
7 largestsmallest p'rule
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Note DNA virus replication occurs in nucleus

except Ponvines occurs in cytoplasm

RNA virus replication occurs in cytoplasm

except measles occurs in nucleus

orthomynovines

retrovirus

OTHERS negative sense
RNA dependent RNA polymerase

Y Arena
4Bunya
I Orthomyno
a Paramyno
Ahabdo

o Filo

H Corona
8 Delta


















































































Viral Inclusion bodies

f
Intranuclear Intracytoplasmic

i Intranuclear Hapy

liplchultz Hsu Herpes Adeno Polio Yellow fever Torres

Owl
eye

Cmv body

CowdryType B
MMM

Condry TypeA

ii Intracytoplasmic PCR

Pon Chlamydia Rabies
Negri

bodies

Variola Paschenbodies Ctrachomatii HPbodies

vaccinia Guarneri bodies Halkesttaedterprowaseki

molluscan HP bodies
contagiousum Henderson paterson

C Pitted Let bodies

Leventhal Colle

Kowloon Bollinger Lilly

iii Both intranuclear intracytoplasmic
measles warthin Finkeldey body


















































































Negri bodies

warthin FitkeldeyBody

CMV owl's eyes


















































































Viral Replication
Virusgp120secEn HIVFrost CD4 rec

IIreceptor
Attachment

only cells whichhave thereceptor
agg

Vin

forthevirus canget infected

a Penetrationvirus
mostly by phagocytosis except

yao Hiu membrane fusion

I Bacteriophage inject it ONA

Aer
iii UncoatingI
capsidremoved toreleaseviral

viral

Naproteinsenymes nucleic acidI
n n n n n n in Biosynthesis viral components

time
v1 Assembly dougherviruses

vi maturationofprotein
N receptors of vines

vii Releaseby 2 mechanisms

lysisEnvelope q Budding
hostcellderived All nonenveloped
madeoflipid u All enveloped vines released

virus released
Receptor bylysisby buddingvinesderived I
madeof protein

























































Viral Cultivation

1 Animal inoculation

I Embryonated egg culture

3 Tissue culture me used

1 Animal inoculation
Rabies

cerebral
me laboratory inoculation Coxsackie

animal used mice
footpad
inoculation IM Lepre

9 bandedarmadillo Noncultivable
bacteria

Rabbit Testis Tpallidum

9banded armadillo



2 Embryonated Egg culture

process of
inoculation candling

CHORIOALLANTOIC fHSVMEMBRANE Pon
Aceanroee Vaccines

CAVITY Influence

a.ru
i nmnioafig mmps

YOLKSAC f HSV
hL

transmittedby
A'b

arthropod vedmsktff.aeYediiaa

Vaccines produced in Atlantic cavity 4IR
Yellow lever
Influenza
Rabies



3 Tissue culture

Notdone a Organ Tracheal ring culture Coronavirus

anymore b Explant Adenoid gland culture Adenovirus

partoforgan

c Cellculture fibroblasts moused

Epithelial cells kidney

t t L

Primary Diploid Continuous

cell culture cell culture cellculture
me

subculture upto subculture upto Subculture can be
5times 50 times done indefinitely

1 chick embryo 1 Human lung diploid Hela
fibroblast fibroblast Hep2

2Rhesus monkey WI 38 McCoy

kidney MRC 5 BHK
gHuman embryonic VeroCmd

kidney 1
African

greenmonkey

kidney



T FLASK

Tissue cultureflask

Viralgrowth medium

add verocells

cells from monolayer sheath

aka Monolayer



Viral Identification

i Cytopathogenic Effect CPE morphological changes

in cell due to infection

Tfw it viral Interference Growthof 1stvines inhibits
growth of 2nd virus

4
mm mm mm

on its surface

in Electron microscope

I

can be applied for detection

of Direct Immunofluorescence Assay of all virusesme

ui per

Hemadsorption Influenza
y have hemagglutininmumps proteins

Influenza

000800000



Cytopathic effect

1 Enterovirus crenation of cells

1 Measles
Syncytium

formation

3 Hsv Ballooning

4 SV 40 simian vacuolating Vacuoalation
non pathogenic

5 Adenorines granular clump
bunch ofgrapes

Viral interference

En Rubella Enterovirus

growing does not grow

Addsample

enterovirus enterovirus

0000009 600000000

A B

CPE crenation Nocrenation

Samplecontains rubella



Viral Assay Quantification

viral load

Pock away CAM No of pocks noofviruses
formed

Plaque away Tissueculture Noofplaques Moofviruses
formed

Plagge assay pock assay



Viral Immunity

Single imp immune factor INF

that act against vines cytokine protein

host specific

Types of IFN

Type I IFN x IFN13

Type I IEN 8

Type I New
Tip Translation inhibitory

peptide

Innate except
lymphocytes stimulatehost

1
leucocytes

s IFN y cells to release

IEN p
TIP

Viral fibroblasts

Immunity Mkcells IFNP Inhibit
translation

Acquired activated T cells stimulate

c cells in viral immunity macrophages

B cells 1
lymphocytes phagocytosis

ofvines



Viral vaccines

live vaccines 15

Birth 6 10,14 nots 1.5 Lyn 4Hoyo

4 BCGOPV Rota mmR

4 Smallpox Chickenpox Typhoid Cholera

4 JE Dengue YF Influenza nasal spray

Hep A

line Caltenuatim Antigenecity removed

I
Antigenecity ability to produce disease Attenuation

AT Immunogenicity ability to produce Ahs Hapten
1

can't induceAb's

killed inactivated phenol BPL

line killed

local immunity No local immunity
not Rafe iallenuation is Safe

reversible

41 in immunocompromised canbegiven
pregnancy



Note

2 live vaccines can begiven if given
different sites

can't be given same site
repeat do.se min gap of A weeks

Nola Enveloped made of lipid dissolvedby solvent
i e alcohol bile soap

Nonenveloped not applicable detergent

i loses envelope
losesinfectivity





Adenorines


