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-6-lecture                                                                             Herpes viruses 

  HerpesViruses                                                             
•  The herpes virus family contains several of the most important human 
pathogens. clinically the virus exhibit human pathogens with spectrum 
of diseases. Some have awide host range, where are others have a 
narrow host range  

 
•  The outstanding property of herpes viruses is their ability to establish 
lifelong persistent infections in their hosts and to undergo periodic 
reactivation. 
 
•  Herpes viruses that are commonly infect humans include:- 

1) Herpes simplex viruses type 1&2. 
2) Varicella- Zoster virus. 
3) Cytomegalovirus(CMV). 
4) Human herpes viruses 6,7 
5) Epstein- Barr viruses. 
6) Kaposis sarcoma associated herpes virus. 
7) Herpes B virus of monkey can also infect human. 
 
Properties of Herpes viruses :- 
1) Virion: Spherical, 
2) Genome: dsDNA, Linear. 
3) Protein: more than 35proteins in virion . 
4) Envelope:- contain viral glycoprotein and Fc receptor . 
5) Replication:- in the nucleus and bud from the nuclear membrane. 
 
Classification: 

Classified into three sub families – based on physical biological & 
genitical properties:-                                                                                                            
1. Alpha Herpes : They have rapid replicate cycle (12-18 hrs). It is 
variable host range. These  viruses tendency to form latency in sensory 
ganglia. Produced rapid CPE & release virus from the infected cells 
Ex: HSV-1, HSV-2 , VZV (Varicella-Zoster Virus). 

. 
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2. Beta Herpes : They have narrow host range. Has slow replication 
cycle (more than 24 hrs). Ex: CytomegalovirusVirus (CMV),  
HHV-6, HHV-7  

 
3. Gama Herpes : They infected lymphoid tissue & causes latency in 
lymphocyte. Ex : Epstein-Barr Virus (EBV), HHV-8  
 

Morphology 

All Herpes viruses virions have four structural :- Core, Capsid , 
Tegument , Envelope .  

 

 

Figure (1): show the morphology of HSV 

Herpes viruses infection in human 

1) Herpes simplex viruses (HSV)  

 Properties of the viruses      

a) HSV is awide spread in human, it has awide host range and can  
infect many different animals in addition to human.                             

b) It has two types 1&2 , there genome are  similar in organization and 
share 50 - 70% homology , but they can distinguishesd by restriction 
enzyme analysis of viral DNA.  
 
c) It is able to replicat in many types of cells and they grow rapidly , 
also it is highly cytolytic .  
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d) Double stranded DNA enveloped virus with a genome of around 150 
kp.  
 
 Mode of Transmition  
HSV-1 transmited by  direct contact with infected saliva , skin lesions 
or respiratory secretions. 
HSV-2 is transmited sexually (Venereal disease) and also from 
maternal genital to newborn (Perinatal). 
  
 Pathology  
The  virus  is cytolytic and lead for the formation of ballooning of 
infected cells and the formation of intracellular inclusion bodies.  
 
 Pathogenesis  
a) primary infection  
Herpes simplex is one of the most common viral infections in humans. 
Primary infection is usually acquired in early childhood , between two 
and five years of age. Humans are the only natural hosts. Asymptomatic 
carriers form the more important source of infection.  
The virus enters through defects  or broken in the skin or mucous 
membranes and multiplies locally with cell-to cell spread. The virus 
enters cutaneous nerve fibres and is transported intra-axonally to the 
dorsal root ganglia where it replicates. migration of the virus can take 
place from the ganglia to the skin and mucosa to cause cutaneous and 
mucosal lesions. The virus remains latent in the ganglia to be 
reactivated periodically in some individuals causing recurrent oral and 
genital lesions. HSV-1 it is limited to the oropharynx but HSV-2  
occured in the genital tract.  
 
b) latent infection  
HSV have ability to stay  as latent virus in infected cells for  life time. 
The stimuli or trigger which is lead for the reactivation of the latent 
virus are :- 
1) Axonal injury 
2) Fever  
3)  Physical or emotion al stress. 
4) Exposure to ultraviolet , sunlight  
5) infection  especially pneumococcal and meningococcal.  
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 Clinical Manifestations  
1. Acute gingivostomatitis  
pain and bleeding of the gums. 1 - 8 mm ulcers with necrotic bases are 
present. Neck glands are commonly enlarged accompanied by fever. 
 
2- Herpes Labialis - Cold sore 
 
• Painful ulcerating vesicles at the site of initial infection. 
• Primarily occurs on the lips and/or the buccal mucosa. 
• Spontaneously resolves in < 2 weeks. 
•  Herpes labialis (cold sore) is a recurrence of oral HSV.  

 
3- Herpetic Keratitis 
Ulcerating vesicles on the cornea. 
 
4- Herpetic Whitlow 
• Painful ulcerating vesicles on the cuticles of the Fingernails. 
 
5- Encephalitis and Meningitis 
 
6- Herpes Genitalis 
• Painful ulcerating encrustating vesicles at the site of initial infection. 
• Spontaneously resolves in < 2 weeks. 
• Reactivation of  latent HSV-2 in the lumbosacral paravertebral     

ganglia; reoccurrence of the painful ulcerating vesicles at the site of 
initial infection. 

 Laboratory diagnosis :-  
1- Direct Detection  
- Take a scraping from the base of the vesicles and stain it with Giemsa 
stain and examine under light microscope or Electron microscope to see 
the multinucleated giant.  

- Electron microscopy of vesicle fluid - rapid result but cannot 
distinguish between HSV and VZV, Immunofluorescence of skin 
scrapping - can distinguish between HSV and VZV. 

2- PCR - Now used routinely for the diagnosis of  herpes simplex 
encephalitis  
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3- Virus Isolation  
HSV-1 and HSV-2 are among the easiest viruses to cultivate. It usually 
takes only 1 - 5 days  
 
3- Serology use to detect (IgM&IgG) after 4-7 days by ELISA  test.   

 
2- Varicella-Zoster Virus (VZV)/ Human Herpes virus 3 

Direct contact, Respiratory droplet.  -:Transmission 

 -:Zoster Virus-VaricellaTwo disease caused by   -:  Diseases 

1-Varicella( Chicken Pox) :- It is the acute disease that occurred  by 
the primary contact with the virus which include Erythematous 
ulcerating encrusting vesicles beginning on the face and trunk and then 
progressing towards the extremities, as well as mucous membranes and   
Presents fever, lymphadenopathy. Spontaneously resolves in < 1 week. 
2- Zoster ( shingles) it is disease occur in response to the reactivation of 
latent VZV in neurons in sensory ganglia. 
Pathogenesis and clinical features:-  
a)Varicella  
The infection is occur through the mucosa of the conjunctiva and upper 
respiratory tract followed by initial replication in the regional lymph 
node then after primary and secondary viremia the virus transported by 
the mononuclear cells to the skin this associated with typical vesicles of 
chicken pox. 
b) Zoster  
The lesions of Zoster are histopathologically identical to those of 
varicella . the lesion is closely to the areas of innervation of dorsal root 
ganglia . the reactivation is occurred as a result of lowering of immunity 
which allows for replication of the virus and then it travel down with 
the nerve to the skin and induce vesicle formation .  
 
Laboratory diagnosis :-  
1-Direct detection  
staining of the smear which has been taken from the base of the vesicle 
and examine under the microscope to see a multinucleate giant cell. 
2-  Virus Isolation:-  
culture of the vesicle fluid in human cell .  
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3- serology 
Elisa or IF test by detect antibodies.  the presence of VZV IgG is 
indicative of past infection and immunity. The presence of IgM is 
indicative of recent primary infection.  
 
3-Epstein-Barr Virus (EBV) /Human Herpes virus 4 
Transmission:-  contact with the saliva of an infected person.   
Characteristics:- Latency in B lymphocytes.  
Viral  EBVantigens are :  
(a)Viral capsid antigen (VCA)  
(b) Early antigen (EA)  
(c) Epstein-Barr nuclear antigen (EBNA) 
(d) Viral membrane antigen (VMA) 
Diseases by EBV :- 
 
1- Infectious Mononucleosis 
 
 a self-limited disease which consists of Fever, headache, severe 

pharyngitis, splenomegaly and generalized Lymphadenomegaly. 
 Spontaneously resolves in < 6 weeks. 
 Primarily occurs in children and young adults. 
 EBV infection of the B lymphocytes in the nasopharynx; 

dissemination of EBV in virtually every  lymphoid tissue . 
2- Nasopharyngeal Carcinoma. 
3- Burkitt Lymphoma. 
4-Lymphoproliferative disease and lymphoma in the  

immunosuppressed . 

5. X-linked lymphoproliferative syndrome . 

6. Chronic infectious Mononucleosis . 

7. Oral leukoplakia in AIDS patients . 
 

 Pathogensis 

EBV is transmitted by saliva (the kissing disease) • Very rarely by 
blood transfusion • Infection starts in the oropharynx then spreads to the 
blood. In blood , the virus infects B lymphocytes. • In B lymphocytes, 
viral DNA integrates in cell genome. • Cytotoxic T lymphocytes react 
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against infected B lymphocytes. • As a result, T lymphocytes change in 
morphology and appear as atypical lymphocytes. After primary 
infection, EBV maintains a steady low grade latent infection in the 
body.  
 
Laboratory diagnosis :-  
1- Monospot test used for  detection Heterophil antibody in cases of 
Acute EBV infection  
2- Serology by (ELISA, IF test )  for detection anti-EBV VCA IgM in 
acute EBV infection and anti-EBV VCA IgG and anti- EBNA IgG in 
Past or chronic EBV infection .  
3- Cases of Burkitt’s lymphoma should be diagnosed by Histology. 
4- Cases of  Nasopharyngeal Carcinoma (NPC) should be diagnosed 
by Histology. 
 
4- Cytomegalovirus (CMV) / Human Herpes virus 5 
 
Transmission:-  
1- Direct contact  by the infected person’s saliva , blood , urine, semen, 
cervical/vaginal secretions or breast milk. 
2- Perinatal. 
 
Diseases 
Almost all acquired CMV infections are clinically inapparent  
(a symptomatic) .  
 
1-Infectious Mononucleosis-Like Syndrome. Analogous to infectious 
mononucleosis . May complicate by reactivation of  latent CMV in the 
paravertebral ganglia include Viral interstitial pneumonitis, acute viral 
hepatitis, and retinitis leading to blindness; primarily occurs in 
immunocompromised people. 
 
2- TORCH Syndrome 
 Spontaneous abortion, stillbirth, premature birth, birth defects, viral 
interstitial pneumonitis, acute viral hepatitis leading to jaundice, 
hepatosplenomegaly, generalized retardation, lymphadenomegaly and 
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neonatal meningoencephalitis leading to mental seizures, deafness and 
blindness. 
3- Congenital CMV Infection 
 
Laboratory diagnosis 
 
1-Direct detection  
-Biopsy specimens may be examined histologically for CMV for the 
presence of CMV antigens. 
- The pp65 CMV antigenaemia test is now routinely used for the rapid 

diagnosis of CMV infection in immunocompromised patients  
 - PCR for CMV-DNA.  
 
2- Virus Isolation 
• Conventional cell culture is regarded as gold standard but requires up 
to 4 weeks for result.  

• More useful are rapid culture methods such as the DEAFF test which 
can provide a result in 24-48 hours. 
 
3-Serology 
-The presence of CMV IgG antibody indicates past infection.  

- The detection of IgM is indicative of primary infection  
 
 
 
 
 

 


