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dr. Asem 

virology

last time we talked about viruses (morphology, structural component & process of infection ).

*process of infection : attachment, adsorption, penetration, fusion& endocytosis, uncoating, synthesis of viral components, assembly & release.

*what is the difference btwn attachment & adsorption??
Attachment not necessarily associated with adsorption. i.e:
Attachment won't result in interaction btwn the viral Ag ( the glycoprotein on the surface of the virus in the form of spikes )& the specific surface Ag on the skin or the mucosa of respiratory tract …..etc).
Ex: -in relation to the blood stream there is no attachment: once the virus found in any part of the body ,it might disseminate to the blood & begin the uncoating process & release free genome which in turn begin to be transcribed & translated into polypeptide….

      -but if the virus was inhaled from outside , 1st it should reach the surface of the mucosa then recognize the presence of specific surface Ag to interact with it . 

( the process of infection depends on the type of the virus .
*types of viral infections:

1)productive infection: 
-the end result is multiplication of the virus in specific site of our bodies (wither mucosa of the RT or skin or blood stream) 

-associated with production of the clinical features of the disease.

2)abortive infection:

-occur wn the virus fail to be adsorbed in the target cell (not succeed to produce multiplication) 
-associated with asymptomatic infection BCOZ:
       ^few thousands of viruses attached to the target cell & few hundreds succeed to interact with the surface Ag , this won't be enough to produce clinical feature of the disease.
OR  ^our bodies respond to it by cell mediated immunity & humoral immunity (by production of IgA) to prevent adsorption of the virus.
3)Latent infection:
-the virus can be adsorbed & replicate inside the target cell but part of the viral genome integrate with the genome of the infected cell (without completion of transcription, transformation & production of complete particles)

( there is recombination btwn the viral genome & the genome of the infected cell.

-has been recognized specially in HSV(herpes simplex viruses) & HIV
*human virus pathogenesis:

-the end result of infection with particular virus can be demonstrated in the form of clinical disease. 
-this clinical disease can be :

        ^v. specific: only associated with specific type of virus.

Ex: HIV( decrease # of T-cells & leukocytes ), herpes, mumps & rubella …all have specific clinical features.

        ^non-specific & v. similar.

Ex: respiratory tract viruses (influenza virus,………virus, adenoviruses,………viruses) {sorry the voice here wasn't clear & I don't want  to write something not found in reality so I'll ask the Dr. & tell u on Sunday    in$alla}, they might all give the same clinical features (runny nose , sore throat, inflammation of the mucosa of the throat& pharynx, increase body temp. ……..etc). so sometimes u can't distinguish btwn them unless later wn u recognize complication or wn u isolate the virus.

( it might not be easy to recognize the clinical disease due to certain virus.

*site of entry: 

-there is certain specificity concerning the entry of the virus into the body.

-Ex: ^influenza virus can't reach the blood stream directly & even if u try to contaminate a human with this virus directly, most probably it won't result in the features of influenza (it might result in other features).

  (the site of entry of each virus is v.imp.

       ^human papilloma virus should start in the skin & can't start in the respiratory tract.

       ^some viruses related to the urinary tract , other viruses affect the CNS.

  (each virus has certain specificity & specific target in our body (wither nerve cells, skin cells, mucosa of the respiratory tract).

*factors that might affect the ability of the virus to coz infection:
1)the # of viruses reach the target cell:

Generally our bodies manage to cope with the # of viruses (the dose of viruses). For example during close contact with a person infected with influenza virus, we might manage to resist the infection if the # of viruses which reach the respiratory tract is not enough to produce infection stage.  
2)the immune-status of the person:
Always there is interaction btw the virus & the host cell & according to the immune-status of the person, the virus might manage to develop disease or not.

3)the environmental factors that may affect the virus:

 Exposure of the virus to environmental factors like irradiation, cold/hot temp. or disinfectants might reduce the pathogenecity of the virus & might convert the infectious viruses to non-infectious .

(the virus isn't so stable in the nature:

   ^some viruses r v.stable (ex: hepatitis virus ) even at high temp. & specially if the virus covered or contaminated with organic materials, it could live for few days outside the body.
   ^other viruses r not stable & can easily be killed by exposure to disinfectants like 70% alcohol or formaldehyde which might kill a lot of viruses specially the non-enveloped viruses. (the enveloped viruses r more resistant to environmental factors & can live for short period outside the body). 
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*virus replication:
1)virus adsorption:
-depends (specially in enveloped viruses) in the presence of specific type of protein called f-protein.

-F-protein (derived from fusion): where the surface protein on the virus interact with the surface Ag on our target cell & produce fusion.
-results later in endocytosis, entrance of the virus & infection wither in the cytoplasm or the nucleus.

 
2)uncoating.
3)genome activation:

-not all enveloped viruses result in activation. It might end with mutation & mistranslation &this might stop the multiplication of the virus. also our infected tissue might manage to deal with this virus & thus stop the genome activation.
-but if the virus manage to introduce its genome to be coded, transcribed & translated into mature virus, assembly occur.

4)assembly of the virus from the subunits which have been produced during the infection of the cells.
-each virus like herpes or adenoviruses has its own mechanism of assembly which can be recognized by developing of inclusion body or certain cytoplasmic effect inside the infected cell.

5)release:

-once all necessary subunit component of the virus developed then the virus might produce the mature form.
-this mature form might result in :
     ^lysis of the cell& release of the mature form.

     ^ budding: release of the virus without damaging the cell.
*immune response to viruses:
1.specific immunity:

-if our body has already experience with the virus wither directly or by vaccination, this experience usually translated into developing of specific humoral Ab which easily can cope with the production of foreign antigenic structure & limit the multiplication of the virus.

-usually these specific Ab are IgG & IgA.
-not necessarily each community has the same viruses. EX:
   In our country we might experience certain types of influenza viruses like H1.wn we travel to other countries, we might develop experience to other types of influenza viruses.
-our bodies r equipped with a defense mechanisms against respiratory & GI viruses to some extent.

-always remember that the dose of viruses & the immune-status of the body affect the ability of the virus to coz infection.

SO the immune-status (which always defer from one person to another) might limit the multiplication of the virus & developing of the viremic phase.
So sometimes all family members eat food contaminated with enteroviruses,

Some develop diarrhea & others develop nothing (according to the immune-status).

-immune response to viruses depends on cell-mediated immunity & humoral immunity.
-the specific Ab (humoral) r imp. For certain types of viruses. Other viruses require more cell-mediated immunity.

EX: RT viruses depends mainly on humoral immunity (only 10-20% on cell –mediated immunity)
-also we have the complements, cytokines, phagocytes……..
Which can manage, to some extent, to decrease the severity of the infection.

-in general, the severity of viral infection is more complex than bacterial infection & required a lot of immune rxn in the body in order to stop the development of the acute stage of the infection.

-some viruses can affect our immune system & result in secondary bacterial or fungal infection. These viruses might suppress the immunoglobulin synthesis  & allow other organisms to be active & to produce infection.
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(suppression of the immune system allow other organisms to produce infection.

SO some physicians prefer to use antimicrobial drugs during some viral infections (not to kill the virus itself, but to prevent secondary infections) specially in certain types of viruses like measles & mumps.

-during multiplication, some of the viruses might manage to integrate into our cellular system (specially nerve cells) & remain silent without any activity. but if the body suffers later from immune-compromised condition or stress conditions, these viruses bcom activated & result in developing specific type of disease.

EX: all types of herpes viruses can be hidden within the genome of our nerve cells by integration or attachment into the genes. Later it might be separated & activated & resulted in developing of infection.

2.non-specific immunity: (interferon & physical barriers)

A~ interferons (IFNs):
-first line of non-specific defense. i.e:
During viral infections, our bodies respond by production of specific proteins in the form of cytokines called interferons. But these IFNs not directed against a specific type of viruses (they act generally.

-IFN doesn't affect the virus itself, rather it affects the target (host) cells

( it indirectly affects the multiplication of the virus by enhance the immunity of the host cell.

-we have 3 types of IFNs :

        Alpha IFN ( produced by blood mononuclear cells, has 20 subtypes.

        Beta IFN (  produced by fibroblast cells.
        Gamma IFN ( produced by t-lymphocyte, natural killer cells

B~ physical barriers : skin, RT mucosa, GIT mucosa……..

*viral entry into the host:
-it's not easy to the virus to enter our skin or mucosa of the RT or intestinal mucosa.
#SKIN:

If there is damage or lesion in the skin, we will be more susceptible for viruses. Ex: hepatitis B virus, HIV.


*note: during working in ur clinic, if any cut in ur skin occur while ur patient has hepatitis B ( this will be enough to infect u.

So u should take the HBV vaccine & wear gloves during work.

*can insects carry viruses?

No, still there is no proof!! (the dr. said)

But mosquitoes can transmit certain types of viruses called arboviruses.
 

#RESPIRATORY TRACT:

-RT is v.imp. target for many viruses like influenza viruses, adenoviruses, measles & mumps. 
-even poliomyelitis might start in the RT mucosa & later manage to reach the blood stream & lymphatics to produce the feature of the disease & affect the target cells (nerve cells).

-the only way to be protected from these viruses is by using masks in endemic areas or by taking specific vaccines.
#GIT:
-there r certain viruses which only produce infection in the mucosa of GIT  ex: the enteroviruses.
-enteroviruses can survive at low pH (we know that the pH of the stomach is about 2).these viruses can escape the low pH & manage to attach to the mucosa.

-in the other hand if the RT viruses reach the stomach, they won't survive bcoz they r susceptible for the low pH ( rarely the person will be infected with RT viruses in his stomach.

(but some studies said that if the person is immuno-compromised & RT viruses inter his GIT, he will suffer from some sort of diarrhea)

-also the enteroviruses can live in the intestinal mucosa & to some extent can cope with the secretion of the bile salts.
 
 #genitourinary tract:
-there is only few types of viruses manage to multiply within the mucosa of urethra, vagina……

 Ex: cytomegalovirus & HBV

(but there still be no proof about HBV ) 

#conjunctiva:

-many viruses can attach to the eye mucosa & produce infections

Ex: RT viruses, herpes viruses & even enteroviruses might manage to attached to the eye mucosa & later enter the blood stream to reach the GIT.

#blood stream:

-not all viruses which produce infection in the skin, RT,UT &GIT manage to reach the blood stream. only few # can reach & if it succeed to reach, this will be v.severe & associated with infection of the liver.

Ex: hepatitis viruses.

(blood transfusion may be a source of infection with hepatitis viruses,  HIV, herpes viruses………
-we have a group of viruses called oncogenic viruses. These viruses usually reside in the monocytes, macrophage & might produce chronic form of infection & later malignancies. (we will take this topic later).

*spread of viral infection:

-generally during interaction btwn invasive type of the viruses & human tissue, there is immune response. If this response manages to control the replication & multiplication of the virus, we won’t recognize the development of primary viremia.

-if the virus succeed to multiply in sufficient amount in the blood stream or in lymphatics, this will be manifested by acute viremic infection & often there r features which can be easily recognized.

-mild primary viremia: u might recognize for short period (24-48 hr) sudden elevation in body temp. & certain symptoms (like vomiting, diarrhea & muscle pain) but this will disappear shortly. this means that u have been infected with weak virus.(that didn't manage to establish itself for long period).

-secondary viremia: more severe & more dangerous & more associated with clinical features. occurs with certain viruses specially hepatitis viruses & arboviruses. u recognize the presence of persistent high fever for few days-few weeks with severe muscle pain. it can affect the CNS & coz meningitis, encephalitis ………

  
*how can we diagnose/ detect the viral infection in human??
*laboratory tests:

-viral lab. Tests were v. difficult & take a lot of time more than bacterial lab. Tests (take a specimen, culture it n artificial media, and within 24 hrs u can recognize the causative agent & the type of bacteria)

- in viral tests we need to wait at least (1-4)wks to identify the type of virus.

-in the past, these tests were :chick embryos, infect animals and cell& tissue culture.

-most of methods now are limited to cell& tissue culture.
-in relation to cell & tissue culture we have 2 types:

      1.primary cell lines:

~ originated from true tissue of kidney or liver.

~it's semi-continuous cell line.

~u take small # of cells & place it in container. within this container u have a medium which composed of fluids, amino acids & minerals. U inoculate the surface with saliva or blood. U wait 1-4 wks (depends on the type f virus). U look to the surface of the tissue-culture to recognize changes.

~these changes called "cytopathic changes".

  
~the primary cell line can be subcultured up to 50 times, more tan that it will bcom abnormal & u can't use it.

      2.continuous cell line:

~often originated from malignant cells (not from normal cells).

~can be used for months or years indefinitely.
~we relay mainly on the effect of multiplication of the virus (the cytopathic effect).

~usually these cytopathic effects include:
Plagues on the surface of the cell line, lysis, swelling, roundation, transformation into multinucleated giant cells/syncytia & production of inclusion bodies.

~the above changes can indicate the type of the virus. Ex:

transformation into multinucleated giant cells( cytomegalovirus or herpes.

Death of tissue culture ( measles or mumps.

*serological tests:

Interaction btwn viral Ag & human Ab can be detected by polyclonal-monoclonal Ab precipitation, agglutination, immunofluorescence, complement fixation & radio immuno assays.

*molecular technology:

We look for specific sequence of DNA or RNA in the virus by using polymerase chain rxn ( we look for specific genotype of the virus to indicate the type of the virus. 

*cell culture:

Not used in diagnosis. used more in production of virus particles or vaccines
(we make cell culture & infect these cells with viral nucleic acids to produce vaccines).


                     ******************************************

Done by : Salam Nayfeh
*note: formaldehyde is used to inactivate the viruses & prepare vaccines.





*note: cytoplasm is infected mainly by RNA viruses


            Nucleus is infected mainly by DNA viruses





*note:


The viremic phase: the presence of the virus in the blood stream.





*note:


It's will known that following influenza or measles infection in children, many of these children may develop respiratory pneumonia due to certain types of organisms that r part of our endogenous flora like strep.pneumonia , haemophilus influenzae or staph.aureus.


 





*note: 


-arboviruses infect animals. Mosquitoes carry blood from animals & wn it bites the human, it injects these viruses.


-arboviruses coz yellow fever & encephalitis.








*note: 


The  bile salts usually  is an inhibitory fluid & can kill a lot of bacteria & virures. 





*note;


The primary viremia  (which coz short duration of fever ) in general might be associated with herpes viruses (which r 7 types).


(I'll ask the dr. about this note for more explanation & tell u) 





*note:


-cytopathic changes  mean: wt the end result of multiplication of the virus.


-cytopathic changes results in roundation or elongation or lysing of the cells.








*note:


Production of inclusion bodies can be detected by H&E stain (haematoxilin &eosin) .





*note:


Most of the laboratory tests depend on the serological tests(production of specific Ab against viral Ag)


& changes in the morphology of the tissue culture.
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