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Laboratory Diagnosis
• Five pathways are used to diagnose viral diseases

using clinical specimens;

• Identification of the virus in cell culture

• Direct recognition by microscope

• Increase in antibody titer or serological procedures

for detection of IgM antibody

• Detection of viral antigens in blood or body fluids

• Detection of viral nucleic acids in blood or patient

cells





• Although most bacteria grow on cell-free

media, because of the replication of viruses

only in living cells, cell culture is essential for

the reproduction of viruses.

Identification in Cell Culture



• Virus growth in cell culture often causes cytopathic

effect (CPE) in infected cells.

• CPE are changes in the appearance of an infected

cell

• These changes can be in the form of fusion of cells,

shape and multi-nucleated giant cells (sincytium).

• The type of cell that will form the CPE of the virus

provide important clues in the preliminary diagnosis.





Fluorescence Antibody Test

• If the virus-infected cells and the fluorescently
labeled antibody are homologous, fluorescent
microscopy shows typical green fluorescence in
cells.





İmmune Electron Microscopy

• If the antibody is homologous to the virus,
aggregates produced by the virus-antibody
mixture are seen in the electron
microscope.











• In the enzyme-linked immunosorbent assay, a
known antibody is bound to the surface to type a
virus.

• If there is a virus in the sample taken from the
patient, it will be bound to this antibody.

• An antibody sample bound to an enzyme is
added, which will bind to the virus.

• The substrate of the enzyme is added and the
amount of bound enzyme is determined.

ELISA







• The presence of viral DNA or RNA in the diagnosis of
viruses has increasingly become the golden standard.

• The labeled probes are highly specific and the results
are rapidly taken.

• Small amounts of viral nucleic acids can be increased to
the amounts that can be determined by the probe using
reverse transcryptase.

• An important example of this is the determination of the
’virus burden’ of HIV RNA.

Detection of Viral Nucleic Acids











Antiviral Drugs
• Compared to the number of drugs that can be used for

the treatment of bacterial diseases, the number of

antiviral drugs is quite low.

• The main reason for this difference is the difficulty of

providing selective toxicity against viruses; the

replication of these cells is accompanied by normal

synthesis events of the cell.



• Another limiting factor that renders antiviral drugs

ineffective is the fact that most of the viral replication

cycle takes place during the incubation period in which

the patient feels good.

• When the patient was diagnosed with a systemic
viral disease, the virus spread throughout the body
and it was too late to prevent it.



• Another potential limiting factor is the

emergence of drug-resistant viral mutants. This

phenomenon is of great clinical importance

today.



• Due to the fact that the virus can only reproduce

in cells and use a large number of cellular

functions during reproduction, it is very difficult to

obtain highly selective toxicity in antiviral drugs.

• Selective toxicity is the ability of a drug to

inhibit viral replication without significant

damage to the host cell.







Inhibitors of Viral Penetration and 
Uncoating 

• Amantadine inhibits the removal of the influenza

A virus capside by blocking the ion channel

activity of the viral matrix protein.

• The drug has no effect on influenza B or C

viruses.











Inhibitors of Herpesviruses

• Acyclovir

• Gancyclovir
• Foscarnet

• inhibits DNA polymerase of herpesvirus.











Inhibitors of Retroviruses

• Azdotimidin 

• Nevirapin, delavirdin , 

• didanozin, zalsitabin, stavüdin, lamivudin, 
abakavir,vetenofovir inhibits DNA 
polymerases of retroviruses



Viral Protein Synthesis Inhibitors

• Interferons primarily inhibit viral replication by

blocking viral mRNA production and blocking

viral protein production.

• These allow the synthesis of a ribonuclease,

which specifically cleaves the viral mRNA

instead of cell mRNA



ENVELOPED DNA VIRUSES



Herpes Simplex Virus Type 1

Diseases

• Herpes labialis 

• keratit (cornea inflammation), 

• Ensephalite (brain inflammation)



Pathogenesis

• The first lesions appear on the mouth or face.

• The virus then travels along the axon and 

becomes latent in nerve cells in the face.

• Cellular immunosuppressed individuals may 

experience life-threatening internal organ 

proliferation.



Treatment

• Acyclovir is used for treatment in encephalitis 
and in cases spread to internal organs

• Trifluorotimidine is used for keratitis
• No vaccine



Herpes Simplex Virus Type 2

• Diseases

- Herpes genitalis (lesions in genital 
region), 

- Aseptic meningitis,

- Neonatal infections



Varicella-Zoster Virusu

Diseases

• Varicella Zoster virus causes
chickenpox in children and 
shingles in adults

• Shingles disease is a disease 
that occurs by spontaneous 
repetition of chickenpox virüs
localized in nerves after years. 
Causes painful spills on skin



Pathogenesis

• The initial infection of the virus is in oropharynx.

• The virus spreads through the blood to the 
internal organs such as the liver and then to the 
skin. After an acute seizure of chickenpox, the 
virus remains latent in sensory ganglia

• After years, it can be reactivated in the form of 
zona, especially in elderly and 

immunocompromised individuals.



Smallpox Virus
• Disease

Smallpox (Variola) disease.

The disease has lost its effect by the use 
of an effective vaccine. The last known 
case was seen in Somalia in 1977.





NON-ENVELOPED DNA 
VİRUSES



Human Papilloma Virus

Diseases :

• Papillomas

• Cervix cancer

• Penis cancer



Human Papilloma Virus

Transmission:
• Human papillomavirus (HPV) is a viral infection 

that is passed between people through skin-to-skin 
contact.

Pathogenesis:
• This virus forms proteins that inhibit the activity of 

proteins encoded by tumor-inhibiting genes.
Treatment:
• No treatment and vaccine



ENVELOPED RNA VIRUSES



Influenza Virus
Disease:
• Cold Flu
• Influenza A virus is the main cause of epidemics and 

pandemics worldwide.

Features:
• The two main antigens of influenza virus are 

hemagglutinin and neuraminidase.



Influenza Virus



Influenza Virus
Features:

• Mutations-induced antigen deviation may cause 
changes in the influenza virus.

• There are many serotypes of the virus due to 
these antigenic shifts and deviations.

• The A, B or C influenza virus is called the 
antigenic property of the inner capsid protein.



Influenza Virus

Treatment :

• Amantadin

• Rimandatin

• In addition, zanamivir and oseltamivir, a 

neuraminidase inhibitor can be also used.



İnfluenza Virus
Protection:
• Two vaccines: 

– A dead vaccine containing hemagglutinin and 
neuraminidase

– A live vaccine containing a temperature sensitive 
mutant of the Infulenza virus

– Live vaccine is proliferated in cold airways and 
induces secretory IgA; cannot reproduce in the hot 
environment of the lower respiratory tract.





























NON-ENVELOPED RNA VIRUSES



• Hepatitis viruses keep cells that form liver tissue,

these cells become unable to function over time,

and individual cell death may begin, then liver

tissue loss may develop.

• hepatitis A virus (HAV)

• hepatitis B virus(HBV)

• hepatitis C virüs (HCV)

• hepatitis D virüs (HDV)

• hepatitis E virus (HEV)

Hepatitis Viruses



• The five hepatitis viruses that infect humans

and cause hepatitis are now known and called

hepatitis viruses A, B, C, D, and E,

respectively.

• Among these, hepatitis D is an incomplete

virus that can only infect and replicate in

people who carry the hepatitis B virus.







• Hepatitis A and E viruses are transmitted orally

through drinking water and food.

• Because the infection is short-lived and does not

last period than 6 months, persistent infection
does not occur.

• Therefore, these viruses cause acute hepatitis only

and not chronic hepatitis. If the child is infected,

symptoms may be mild but tend to be severe in

adult.



• On the other hand, hepatitis B and C viruses

are transmitted through the bloodstream.

• Hepatitis B virus can cause acute hepatitis,

which can lead to frightening, fulminant

hepatitis and Infection with hepatitis C virus

rarely causes acute hepatitis with symptoms.



• Both viruses can cause persistent infection.

Many people have no symptoms, but some

develop hepatocellular carcinoma after

chronic hepatitis and subsequent cirrhosis.

• Thus, these virus are much more frightening

than the type A and E viruses.





HBV Replication


