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Objectives

. Understand principles of laboratory diagnosis of

viral infections

Differentiate methods of viral detection and
Isolation

Describe viral reaction to physical and chemical
agents

Describe and apply common methods of
Inactivating viruses

Understand principles and classes of anti-viral
agents

Understand principles, types, and application of
viral vaccines



Difficulties
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““2"m Can not be seen under light microscope

m Can not be cultivated easily =+~

m Do not grow on culture media iy
® Treatment was not available |
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Changed situation
m Rapid techniques
~m Screening for Blood transfusion e e .ca
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~m Treatment available



L=l Specimens

m According to the disease
m Respiratory — Throat swab , /b2 &wep . Lung Gy
2 CNS — CSF weic Gobuten Logy S0 oobtia
m Eyes- Conjunctival scrapings
"¢ m Viremia — Blood
m GIT and Liver - Stool

m Skin - Scrapings
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Specimen Storage and
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“‘m Keep specimens other than blood at 4°C = .. =7 .

m If delay >24hrs, freeze at -70°C or below.
m Avoid any storage at -20°C: greater loss in infectivity
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= Nonenveloped viruses more stable than enveloped
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-a Viral Transport Medium ©9%5 bt i

m Salt solution — ensures proper ionic concentrations
m Buffer - maintains pH

m Protein - for virus stablllty

m Antibiotic antifun — to prevent

contamination
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1. Microscopy

f,deg expense iy i,

m Electron Microscope =, 3% Celzesl
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m Light microscope — Inclusion bodies  /gat=e=tae

m Fluorescent Microscope -Fluorescent antibody
technique
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2. Demonstration of Viral
Sesctes: ol i ns &7 Antigens
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Immunofluorescence

Enzyme Linkes Immuno Sorbant Assay
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ey Serologlcal Reactions (anti-
iftls =01 Csw A%boo’(}t_ﬂ 5P o

==~ 2w viral antibodies)

m Rising titre of antibody in paired sample of sera for IgG
antibody ol SABET s T G s s
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m Single sample IgM type of antlbody detection
m {echnigues —ELISA, Haemagglutination Inhibition (HAI)Test
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¢ arrows show the last well in which haemagglutination was seen
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4. Molecular Techniques

e Nucleic acid amplification techniques
#*25 —such as polymerase chain reaction
wiess (PCR) can be used to detect viral
genomes in clinical material.

o Jo detect RNA, an initial reverse
Rk —0'transcription step is performed o
&(converts RNA into cDNA). After this, =507
PCR can be performed. S s o
e Molecular assays are very SenSitive s s o, fugmm ¢ s
(able to detect only a few viruses in @, o< 7o
clinical sample.) ;::,j
e They can also be used to measure the
amount of virus (viral load) ina  wy_. ooy,
patient's sample. * ¢~ Gomomel 5 (g i3 o
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5. Viral Is/oration and ijlture

e Primary purposes of viral cultivation

To 1solate and identify viruses in clinical specimens
To prepare viruses for vaccines

To do detailed research on viral structure, multiplication
cycles, genetics, and effects on host cells
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Specially bred strains of white mice, rats hamsters: O B
guinea pigs, and rabbits

Animal 1s exposed to the virus by injection rands
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Enclosed in an egg- nearly perfect conditions for viral
propagation Rotien ; Lipios | oter mateii, G

Chicken, duck, and turkey are most st.common

Egg 1s injected through the shéll usnfg sterile techniques
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~ Cell Culture

Routinely used for growing viruses
Classified into 3 types:
YPrimary cell culture — freshly =7 200 a1 et cswir G
taken from body & cultured, limited growth - =» cets
17 Rhesus monkey kidney / ,
2. Chick embryo fibroblast %@f’e’"
3. Human amnion cell culture ..’
HDiploid cell strains — cells of single type E)
§ that can be subcultivated
or limited number of times, mostly 50
1. WI-38: human embryonic lung cell
2. HL-8: Rhesus embryo cell
3Continuous cell lines — |
efinité/ subcultivtion e Bl g Losie LA Es s
1. Hela: Human Ca of cervix cell line  seet ows, Comees cpusrs

2. HEP-2: Human epithelioma of larynx i g0
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Detection of Virus Growth in
Cell Cultures

Cytopathic effects (CPE) — morphological changes in
cultured cells, seen under microscope, characteristic
CPE for different groups of viruses

Metabolic Inhibition — no acid production in presence
of virus

Hemadsorption — influenza & parainfluenza viruses,
by adding guinea pig erythrocytes to the culture
Interference — growth of a non cytopathogenic virus
can be tested by inoculating a known cytopathogenic
Virus: dqrowth of first virus will inhibit the infection by
secon

Transformation — oncogenic viruses induce malignant
transformation

Immunofluorescence — test for viral Ag in cells from
viral infected cultures.
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Reaction to physical and
chemical agents

o |Icosahedral| viruses tend to be stable, while
_ .—cEnveloped viruses are much more heat labile
2o Viral infectivity is generally destroyed by
heating at 50—-60°C for 30 minutes
e \iruses can be preserved by storage at
subfreezing temperatures = ! b

e Many viruses can be stabilized by salts in
order to resist heat inactivation

Viruses are usually stable between pH values of
5.0 and 9.0. Some viruses (eg,centeroviruses) are

"% <resistant to acidic conditions. All viruses are

wet’ destroyed by alkaline conditions.



Ultraviolet, x-ray, and high-energy particles
inactivate viruses

Solubilize lipid constituents of viral membranes and
disrupt capsids into separated polypeptides

Formaldehyde destroys viral infectivity by reacting
with nucleic acid

are relatively
not effective against viruses



Common Methods of
Inactivating Viruses

v may be accomplished by
steam under pressure, dry heat,
ethylene oxide, and y-irradiation

a include sodium
hypochlorite, glutaraldehyde, and
formaldehyde

e include chlorhexidine,
/0% ethanol, and iodophors

L may involve the use
of formaldehyde, ultraviolet irradiation,
or detergents to inactivate the vaccine
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Treatment and Prevention of
Viral Infections

micro-crognism

e As bacteria and protozoa donotrrely on host cellular

.~ selectively inhibiting viral functions| without

machinery for replication, processes specific to these
organisms provide ready targets for developing.-<::w
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antibacterial and antiprotozoal drugs:**+#= =z« " en-i=
However, because viruses are obligate intracellular
parasites, antiviral drugs must be capable of

damaging the host, making the development of such

drugs very difficult. - S0t 8 mm el 3109 Gliua o

0 $os (Aay Lall .
Furthermore an ideal drug would reduce disease
‘without modifying the viral infection so
much as to prevent an immune response in the host.
There is a|need |for antiviral drugs active against
viruses, for which vaccines are not available or are
not highly effective; s cease . ttsen Fiocmp ey 28T oyt oo
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Anti-viral Development

» Viruses are now becoming better
understood and several viral genomes have
been properly mapped. Scientists are now
looking for the best drug targets
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-IThe main Qoint{of' terest is any vi
_protein that the host organism doeshot
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» Once these viral proteins are identified .
they are tested using a large-scale ==au e

screening process to test for effectiveness .-




Anti-viral Targets
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 There are several known methods that
the makers of Antiviral drugs are
looking at, including:

Inhibitors of Attachment

Inhibitors of Cell Penetratlon and

Uncoating -manadine, rmantacir

Neuraminidase Inhlbltors (oseltamivir, zanamivir)

Protease Inhibitors (ritonavir)

Inhibitors of Nucleic Acid Synthesis

Nucleotide Analogs

Stoppln? the release of the mature

viruses from the host cell
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Virus
Viral envelope —

Viral nucleic acid — @ e @
(RNA or DNA) VI~
Fusion inhibitors [ @
fuvirtid i
(enfuvirtide) / Inegrase Endocytosis

Receptor (arr;frga(\)/?rlgés) inhiBitors UnCoating inhibitors
WeICi3s g Voo raltegravir Uncoating (amantadine, rimantadine)
T G @ ——— Endosome

Tr;r%agm .. | @9 .

Ribosomes
vaw Viral L Cell
RNA or membrane
\ DNA
_DNA

] Transcription inhibitors

Replication | transcription \ C
Polymerase 1 \ ‘ \\ (fomivirsen)

inhibitors sy RNA or DNA

(acyclovir, AZT) Viral @ : : Host cell

Good +an¢1 in Proteins nucleus

Treakment | Packaging — ° | ProY#€8 inhibitor
6, (ritonavir)
Endoplasmic o . (Rt 2alip (o5
Reticulum - '

Maturation
\ - Golgi

= Apparatus Neuraminidase inhibitors
(oseltamivir, zanamivir)
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1. Oseltamivir (Tamiflu)

~*» Prevents the mature viruses
“— from leaving the cell
« [Itis a neuraminidase
inhibitor, it works on both
influenza A and B
-~ Neuraminidase is an enzyme
+> found on the virus which
" —cleaves sialic acid from cell
membrane, leading to a
more effective release of
viruses
 Used to battle avian flu and
influenza I




2. Acyclovir (Zovirax)

Antiviral
wit plications in

the treatment of herpes i
Seen as a "new age” |
antiviral therapy, Gertrude
Elion, its creator, was
given the Nobel prize for
medicine in 1988

It is a nucleoside analogue
and prevents viral
replication in infected cells
Inhibits viral DNA
polymerase and terminates
viral DNA chain growth




3. Interferons 17 casy)
aS ey Calasl ity v Ly W <
.a and_p interferons are _
produced by all the cells
In response to viral (D N
infections aw ) v\
(y)interferons are Ond i@ )iz
roduced only by T i Y
ymphocyte and NK cells
in response to cytokines
The action of interferons
leads to an inhibition of
translation I . o
Pegylated interferon-a
(Peg-IFa) is given for 6 e
to 12 months to treat
chronic hepatitis C @ & S O i
disease ose- 3050 (Wls £
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Viral Vaccines

* General Principles
Types:

1. Killed-Virus Vaccines %
2. Attenuated Live-Virus Vaccings - oo meie o e
3. Genetic vaccines porfe g S S e .

« Proper Use of Vaccines
« Vaccine development and future direction

The Three Most Common Virus Vaccine Groups
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Ve Virus vaccines

Inactivated vaccines/ Genetic vaccines
dead vaccines
%) Whole virus (inactivated) 1) RNA und DNA
2) Purified viral components 2) Vector
21 Recombinant protein and
VLP (virus-like particles)

legy safe —> Short W Pl Live




