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Today, we'll continue talking about Histoplasmosis and blastomycosis then we'll move to a new subject which is the medical virology.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

· Histoplasmosis and blastomycosis are both related to the oral pathogens and infections which can lead to gingival destruction.
· Dimorphic fungus: *found in the intestine of large birds.

                                         * Secreted in their feces.

                                          *Commonly found in the soil enriched with

                                           birds' feces.  

                                          *cocci or yeast shape.

                                          * it can result finally with 2 kinds of diseases (one of them, not both together):

1. since this type of fungs is rich with spores it can result with respiratory infection caused by inhalation to the spores; and it's called chronic pulmonary condition.

The patient can get some immunity against it but he might be reinfected again (the immunity isn't enough to prevent this type of disease for ever).

2. systamic disease involves the oral cavity, meningitis, bone, joints and subcutaneous tissues.

***it's very difficult to diagnose this disease and to detect it the only way is by biopsy or by isolating the organism in a culture.

***not common in our country.  
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Now, our new topic: Medical virology…………..

Introduction: 
For us as dentists, studying about viruses will be a general study, including few types of viruses which are related to the oral cavity infections.

*Viruses are very small particles (10-300nm) thus they are difficult to be seen by the microscope or culture medium (this is a point of difference between viruses and bacteria).
*They are NOT independent organisms, i.e: they are obligate intracellular organisms and can't survive outside the host since they've very small delicate structures.

*they can cause diseases in human (not common, mostly caused by the influenza virus), animals, plants, insects and bacteria.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

The virus structure:

*Viruses, as we said, are simple and small organisms.

*they have a core in which the genome exists; the genome maybe a double or one strand DNA or RNA (notice: it's DNA OR RNA, not both together!).

*the genome isn't circular (another difference between viruses and bacteria).

*the genome (the core) is surrounded by capsid (lipoprotein similar structure).

*the capsid may or may not be surrounded by envelope (lipid bilayer); helps in the virus protection and survival and enhance its attachment to other structures; it's mostly obtained from the host cell membrane.
*in order to the virus to be attached to its host, it must be provided by specific antigens(glycoproteins),those are called spikes, and the must have receptors for them at the host surface, otherwise there will no attachment and no infection process(remember the key and lock theory,antigen+receptor(action)…now we can identify the capsid as the outer part of the virus(if there's an envelope then we can refer to capsid as the part which directly surrounds the genome) and it contains spike like structure (antigens) working during infection.
*viruses are very specific, work only on specific type of structures (those which give the right type of receptor to the virus antigen), but the end result of their action on that structure may be strong enough and wide to include other structures and tissues (i.e: the infection process can spread).

*some viruses may contain many types of antigens, example: the influenza virus.

*MOST DNA viruses are double stranded, and they always can produce their own mRNA, without the host help.

*RNA viruses (called polioviruses) may be one of two; a positive virus which can produce its own mRNA without the host help OR a negative virus which can't produce its mRNA with its own and needs the host help.
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The virus morphology:
* by using an electron microscope we can see the capsid.

*main structures (symmetry) of viruses: 1.cubic/lcosahedial (equal 

                                                                  triangles.                                                                                         

                                                                2. helical (tube like structure.

*the virus symmetry is specific for each type of viruses, thus we can use it to identify the virus type BUT NOT species.
*the virus genome contains up to 300 genes.
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Terms of infectious parts and viruses:
*virions: free virus particles,nucleocapsid!!! or nucleotide plus envelope.

!!!definition: nucleocapsid is a genome surrounded by a protein coat/capsid composed of repeating similar subunits(capsomers),each compose of 1-3 polypeptide.

*viriods: the smallest known agents of  infectious diseases,they're circular,single strand RNA , lacking a protein coat (no envelope),mainly they are infectious agents in plants.

*prions: infectious protein particles, NOT viruses(small particles which can behave like viruses but they are not viruses),destroying the neurons and lead to brain damage, transmitted by eating the animal meat( the disease is called transmissible spongiform encelopathy ( transmissible and inherited neurodegeneration),or what's commonly known as mad cow disease (remember: if the mad cow disease is in human we refer to it as creutzfeldt jakob but if it's in goats and sheep we refer to it as scrapie).
## mad cow disease was discovered in 1986 in England.
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The process of infection:

Please refer to the pictures in the slide for better understanding =)

Let's follow the steps….

First( the virus using its antigen(spikes) will attach to the surface receptors of the host(remember, no attachment means no effect and no infection process).

Normally if the body has experience with this type of virus, the receptors won't be available on the surface of the host due to the presence of antibodies, and the virus will not be able to attach to the host(i.e:no infection process will occur).

Second( after the attachment, the virus will enter the cell by two mechanisms: by endocytosis(the membrane of the cell will engulf the virus and take it to the inside of the cell) or the virus will produce enzymes and create pores in the cell membrane to pass through them.

Third ( within the cytoplasm, the nucleic acid (whether it's DNA or RNA) of the virus will be free from the virus and allow the machinery of the host to be controlled toward the benefit of the virus,i.e the host will produce components and structures useful to the virus proliferation, and many mature viruses will be produced eventually in a short period of time.
The end result ( the virus may result in one of two features, it may kill the host (the cell) itself by cell lyses or it the cell itself won't be killed and the virus will spread to other areas referred to it as budding leading to systemic infection .

*it's worthy to mention that the DNA viruses can't replicate in the cytoplasm and they have to enter the nucleus in order to replicate and presume the infection process.

Summary of the steps:

Attachment(adsorption(penetration(fusion/endocytosis(uncoating(synthesis of viral products(assembly and release(cell lyses or budding(death to the cell itself or to cells in other areas.
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General definitions:

*Productive infection: the virus completes its replication cycle and produces virons,,up to 100000 new virus/infected host.

*Abortive: the virus enter but can't complete the replication cycle, can result from a non permissive host cell or immunity or simply because the virus is not defective and strong enough to cause infection.

*Abortive virus: results in asymptotic infection, can become persistent in the host cell but without symptoms.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Good luck all  
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