Herpes  viruses
*There are 8 types that cause ulcerations and different types of lesions inside the oral cavity and each group has its own clinical manifestations and specific hosts of infections some affect only humans and others affect animals or both.
· In common, all of them have very similar morphological structure that consists of almost the same components:
1.Double stranded linear DNA associated with amorphous protein layers (tegument) which contributes for the infusion of the virus to the cell membrane.                                 2. Special Capsid composed of 162 capsomeres surrounding the tegument layer. 3.The envelope.

· The different componets are:
1. The presence of glycoprotein antigens(spikes) which might differ among the types.

 2. the tegument (amorphous protein layers) .

· the DNA and the number of genes expressed are similar and not necesserly all the genes are encoded into amino acids and peptides(specific number). 
· All herpes viruses follow the same process of infection:
-Once the virus manage attach to the receptors of the epithelial cell membrane (in relation to the mucosa or skin or any other cell).. it fuses.. then enters the cytoplasm then reaches the nucleus and there the replication occurs.
· the replication occurs inside the nucleus.. so this will damage the cell and result in the form of clinical feature of each group …
· the clinical features of herpes virus :

1. Specific feature to each group

2. Latent infection which means that part of the genome attaches to the genome of the host cell in form of episomes. 

· Episome is similar to plasmid 
· Plasmid: is a circular extra chromosomal DNA in the cytoplasm.

· EPISOME : circular extra chromosomal DNA attaches to the chromosomes or genome of the host cell.
· In herpes virus we call it episome due to the fact that there is connection between viral DNA (extra chromosomal DNA) and the infected cell which results in the integration of part of the virus to the infected nucleus cells which allows for the reactivation of the previous infection under certain conditions in form of lesions and clinical manifestations and reoccurrence of the disease.
· The herpes viruses is divided into 3 major groups of 8 types and each associated with specific type of cells in our body:
1.Alpha herpes virus :  
herpes simplex virus : HSV-1,HSV-2
· featured by:
a-Rapidly growing viruses : they grow within short period less than 24 hrs and considered Neurotopic which means that part of the genome of the virus attaches to the infected neuron cell ..
· According to the molecular investigation of HSV1&HSV2 There is similarity of 70% in relation to genomic DNA which means that there is homology between them.
· This means that during the infection of the HSV1 or HSV2 the specific antibodies might contribute to resistance to the other genotypes because there are common antibodies between them but to a certain limit not 100%. 
· For example If HSV-1 infected the cell, the antibodies developed may inhibit the infection to HSV-2 .
· Slide 4 summerizes the process of infection in the epithelial cell of the mucosa of the oral cavity..first the virus attaches to the cell membrane then fuses then the genome is released and carried to the nucleus and there will be followed by transcription,translation by endonucleases and at the end all the necessary components of the new viruses will be assembled and released from the nucleus but this maturation and release might or might not damage the nucleus.
· In HSV1 & HSV2 the infected cells will be damaged which results In the clinical manifestations of the illness of HSV1 & HSV2 which is manifested by vesicles then ulcerations which indicates that there is damage in the (epithelial) cells .
b.extremely active : the second feature of herpes 1& 2 that they are, within few hours ( 8-16hrs) less than 24hrs we recognise the first propensity of the virus (the new generation) and often associated with the clinical features of the disease which is mainly manifested by the vesicles then ulcerations and later dryness of the skin ,and the mucosa of the oral cavity will be free of the damage and appear as the original cells .
· In HSV1&HSV2 the Latent infection is found in the sensory ganglia, this means that the viral genome will remain in the neural cells until it is reactivated.
· HERPES 3 (varicella-zoster):
-It is one virus manifested in 2 clinical features:

chicken pox in children (varicella) : an infection related to the skin and recognised by redness and small spots and vesicles .

· about 10-20% of the infected patients with chicken pox might develop second type of infection by the reactivation of the chicken pox (varicella) genome in form of other disease known as shingils (zoster).

· notice that there is only one virus but causing 2 types of infection (chicken pox and zoster).
2.beta herpes viruses :
(the most important is HV-5 OR cytomegalo virus) composed of many strains some related to animals others to humans ..  

· their features:
Slow growing virus in contrast to HV1 AND HV2 (alpha)… the replication maturation takes few (4-8)weeks so it might be difficult to recognise the infection which can be asymptomatic but might be associated with severe and dangerous clinical features.. due to the presence of intranuclear inclusion bodies (cytomegalo inclusions bodies) 
ex. in relation to the kidney where it produces the damage HV1& 2 & cytomegalo virus can be easily recognised by ballooning (typical feature of herpes infection) of the infected cell which might destroy the cell membrane and nucleus, followed by vesicles, ulcerations and puss cells can be found (inflammatory reaction) 
· bacterial infection can result but lets skip it now and concentrate on the virus infection itself.
3.gamma herpes virus:  

many types associated with HV5 (epestein barr) those two names are for the scientists who discovered the virus in Africa by the presence of lymphoma disease..  
· HV4 is part of this group.
· This virus mainly related to lymphoid tissue cells where the virus replicate and cause the damage in contrast to HV1&2&3.

· all of these are mostly associated with human infections.

· HV 6&7 : Now are considered part of gamma HV group (with Epstein barr V) but related mainly with animals rather than humans in contrast to Epstein barr.

· HV8 is considered close to HV 4 and Epstein virus.
· So we have 3 types of viruses .

· Again about the replication of the viruses, All herpes viruses multiply by these steps :
1. .first the virus should be uncoated and the DNA must be free and reach the nucleus ‘‘genome’’ (not only the cytoplasm) otherwise there will be no developing of clinical infection ‘’abortive infection ‘’ by the release of T-helper & cytotoxic-T cells or the presence or release of antibodies.

2. Second : gene expression, the virus contains more than 100 genes but not all of them are expressed only ( 50-70) and as the number increases the clinical features are more recognised.
· If The herpes virus reaches its target cell (very specific cell) the infection will be efficient for ex. if HV1 OR HV2 doesn’t reach neural cells especially nerve endings no manifested disease will arise(non-infectious).
· In order to establish Latent infection (survival of the herpes genome through all the patients life) the patient will be infected all his life, but not necessary for this infection to cause clinical feature.
Ex. if we have ulceration In the oral cavity or lips this means we have been infected with herpes and he will be infected all his life but not necessarily to be associated with reoccurrence of the infection (only latent infection with no clinical features).
· in close contact (skin, saliva, touch, droplet, skin OF SYMPTOMATIC patients) we can be infected and especially the children (highly susceptible) because they have not been infected before and if they were, it wasn’t in a form to produce antibodies against them but got the maternal antibodies that protect them about ( 6-12 ) months so they have no solid immunity, so as the children reach 10 years should be considered already infected with herpes-1 which is associated with the oral cavity. 
· HV1&2 may reach the eye, and the skin, rarely disseminate from the oral cavity to the blood stream to cause viremia and reach meninges to cause encephalitis and less commonly aseptic meningitis.
· The clinical feature is mainly recognised by vesicles or ulceration and lesions in the oral cavity of children mostly, between the junction of the lip, tongue, soft palate.
· fever and lymph adenopathy might be associated with children infections which last for few days not more than 2 weeks. 
· The infection starts in form of: erythema (redness),developing of papule (eruption of epithelial cell) then vesicles and ulcers, crusting (hard layer) in  (8-12) days upto 2 weeks …
· these lesions might only be recognised once during the life of the child with no developing other infections, on the other hand there is recurrence of the infection depending on the immuno status of the child which is related to the antibodies produced and the cell mediated immunity (T helper and T killer) both not only one of them,particularly in immuno compromised patients.
· Very important to keep in mind that the immunity to herpes virus especially HSV1 is related to specific antibodies and the cell mediated immunity (cytotoxic -T cells & lymphocytes which activate B-lymphocytes to cause hyper sensitivity) if any of these is deficient there will be recurrent infections .
· in immuno compromised patient, especially, HV1 is easily disseminated into the blood stream to cause viremia then aseptic meningitis and encephalitis can arise.
· eye infection can arise which starts as conjunctivitis then cause severe damage to the cornea and blindness if the patient left without treatment.
· again HV1&2 is integrated within the sensory ganglia and reactivated by specific stimuli to repeat the infection generally we can easily know the infection of HV by asking the patient(or his mother if he is a child) how many times he got the ulcerations in the lips or oral cavity for ex. If he suffered every 3- weeks (repetition within a month or less) then this is for sure type of HV if it occurred once only it could be other viruses.
· the oral cavity infection is recognised in any part as: gingivitis, soft palate, nasal septa (associated with nose skin), lip junction and even can appear in the face skin or the fingers, so its not restricted to inside the oral cavity.

· often the infection with these vesicles fever is recognised so its called cold sore blisters or fever blisters to relate it to HV.
· there are specific stimuli that reactivate the HV infection like(external factors) :

1. Exposure to sunlight (UV): after few hours the vesicles and ulcerations develop.
2. Severe diarrhoea.
3. Stress condition.

4. High fever, with other infections.

5. Certain surgical procedures.

6. Immuno compromised patients.

7. Certain drugs might initiate it.

· in general at least 50% of HV1 associated with asymptomatic feature (no clinical features), the more dangerous is when disseminated to blood stream or brain cells.
· u can see slide 11 which shows how the infection spreads from primary site & transmits certain part of the genome to a sensory ganglia and there (red color) will attach to the DNA of the infected cell neurons as episomes in a silent way.
· Once stimulated by a certain factor this will cause reactivation of the virus to return through the axon to the nerve ending to form vesicles and ulceration later will be recognised.
· in HV infections The trigeminal ganglion is affected (in the face) or in genital area (the sacral ganglion is affected ) depending on the  type whether its 1or 2.

· generally (80-90)% of type 1 is associated with the oral cavity and only (10-20)% with the genital area. 
· in contrast HV2 is 99% limited to the genital tract and only 1% in the oral cavity in children or adults, so there is specificity between type of virus and the site of infection.

· the muco cutaneous lip junction is the most common site affected by HV1 while rarely with type 2, gingivo stomatitis (cold sores or blisters ) also associated with type 1.
·  has 2 features : 

1. form of small vesicles (redness) only without ulcerations.
2. .ulcerations , shallow ulcer (2-3)mm and can be easily recognised in any part of the oral mucosa and can reach the tonsils and tongue which will be more painful ,and this feature associated with fever.
· Fever is present with ulcerations, diahrrea and headache (gastro enteritis symptoms) can be caused as well.
· gingivostomatitis due to HV1 affects children up to 5 years in age, rarely older otherwise there must be a problem in the immune status (cell mediated immunity is weak or the antibodies are no enough) but its not dangerous.
· If gingivostomatitis is found in young adults or elderly patients the immunity status of the patient should be studied to prevent the developing of encephalitis but aseptic meningitis is not dangerous.

· in slide 3 as you see, the vesicles mostly are found on the lip so u must wear gloves (as dentists) while examining the patient because if u have any injury even being very small u might acquire the infection in type 1 or 2 ..
· this type related to the skin is very painful which require anti viral treatment and sometimes needs surgical treatment ( combination of viral and bacterial infection)..
· herpes keratitis: eye infection is also associated with type1 started as conjunctivitis then causing cornial ulceration which could lead to eye damage ( blindess ) and u must treat it immediately to prevent other complications and u must avoid using any type of steroid.
· herpes whitlow: (skin ) is recognised by fixing the thumb and might infect the dentist (by any virus in the oral cavity ) and the surgeon easily through a small injury and needs one month or more to heal the ulcerations.. 
· eczema herpetico: it is more dangerous associated with eczema will cause more severe form of skin infections which is not easy to cure and lasts for few weeks to months.
· Herpes simplex encephalitis is mostly associated with immuno compromised patients and this type of patient should be protected by prophylactic antiviral drugs which is available. 
Sorry for being late 

                                                                                                Good luck 

                                                                                                 Hala alrawi
