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-Previously we've started talking about viruses, and viral respiratory tract infections..We'll going to continue by discussing Picornaviruses, Coronaviruses, Adenoviruses & Rubellavirus..
- Picornaviruses:

Picorna group includes many important pathogenic Rhinoviruses & Entero-viruses; as reflected by their names, Enteroviruses infect the enteric tract, while the Rhinoviruses on the other hand, are the most common cause of respiratory tract infections.
-Rhinoviruses are the most common viral infective agents in humans (there are more than 100 serotypes) and is the predominant cause of the common cold.- (10-20%) of all infections of recorded cases was due to Rhinoviruses-, transmitted by droplet discharges, also they cause mild flu like symptoms. Both sporadic and outbreak cases have been recorded.
-Structure:1
Rhinoviruses have double stranded positive RNA .
-Pathogenesis:

The primary route of entry is the upper respiratory tract, Afterwards, the virus attach to the respiratory epithelial cells, Followed eventually by, Replication, Multiplication and viral spread. 

Incubation period: (2-3) days, as infected individuals will experience symptoms within 2 days of the infection.

(Note: Rhinoviruses are similar to the Para-Influenza viruses.)

-Clinical Manifestations:
Infected individuals will experience mild sore throat, inflammation of the nasal and throat mucosa, watery nasal discharge (runny nose). In addition, children often develop Otitis media and sinusitis& in rare cases bronchitis and lower respiratory tract infections.
    Further complications:

You have to keep in mind that viruses(including influenza and Para-influenza viruses) affect the mucosa of the respiratory tract causing damage to these tissues, and eventually leading to bacterial infections ; sinusitis & pneumonia ( mostly caused by Pneumonococcus "upper RT infections in 1/3 of the cases especially in children", S.aureus & H.Influenza).

-Treatment: Antibiotics mostly, No Vaccines are available (for both Rhinoviruses and Para-Influenza viruses).
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1.Rhinoviruses are non-enveloped & are icosahedral in structure, they are composed of a capsid;that contains viral proteins.

( Note: All information written in the footers are additional; the dr. haven’t mentioned them but they are written however in the slides, & some are extra just for better understanding ( )
-Corona Respiratory viruses:

Coronaviruses are the most common cause of Common Cold (in relation to Influenza, Para-Influenza & Rhinoviruses) causing up to 30% of the reported cases.

-Structure:

     Coronaviruses are enveloped viruses with a positive-single stranded RNA genome and with a nucleocapsid of helical symmetry.
     The name "coronavirus" is derived from the Latin corona, meaning crown, and refers to the characteristic appearance under electron microscopy (E.M.) with bulbous surface projections; that are actually formed by the viral spikes (which are proteins that are responsible for the attachment to the mucosa of the respiratory tract, causing damage to the surface of cells; the nucleic acid then enters, Afterwards replication, multiplication and viral spread occur…)

- Diseases of Coronaviruses:
     Human Corona viruses primarily infect the  upper respiratory tract, rarely ( as in children and immuno-compromised patients ) it affect the lower repiratory tract , they are believed to cause a significant percentage (30%) of all common colds in human adults; in some cases leading to erythema, lung edema, & eventually causing Productive coughs 1. but mostly Coronaviruses cause mild symptoms with no complications.
     - Re-infection is very common, mostly sporadic cases, but also outbreaks among nurseries have been recorded, infecting both the respiratory tract and gut, and rarely the liver and CNS.

-SARS – Corona virus:

The most publicized Corona virus , SARS-CoV; which causes SARS "Severe Acute Repiratory Syndrome", and has a unique pathogenesis because in less than 48hrs (very short incubation period) it causes both upper and lower respiratory tract infections and can also cause gastroenteritis.

1.Productive cough:(A cough can be the result of a respiratory tract infection such as the common cold, pneumonia, pertussis, or tuberculosis, associated with inflammation of the trachea and lungs; production of puss & expectoration of sputum. That said, any changes in the color of sputum (yellowish white to green) indicates an underlying infection, either viral(Coronaviruses,Rhinoviruse …etc) or Bacterial (Pseudomonas aeruginosa) causing other complications as pneumonia which can be very serious.)
 Around 2003 , an outbreak of SARS in china nearly became a pandemic, as it caused many deaths (with mortality rate reaching 10%) in china and within weeks its spread in Asian countries; few cases have been recorded in Jordan.  Outbreak caused severe viral & bacterial pneumonia.. Symptoms including high fever, dry cough, dyspnea, headache, hypoxemia.. & the infection could also progress to respiratory failure, & liver damage.( and that’s the reason it is fatal) .

As of today, the spread of SARS has been fully contained, with the last infected human case recorded in 2005; however it hasn’t been fully eradicated & may potentially return in the future.

-Adenoviruses:

-Structure:

Adenoviruses are nonenveloped icosahedral viruses composed of a nucleocapsid and a double-stranded linear DNA genome, composed of 52 capsomeres , with unique spikes for attachment to the respiratory mucosa.
-Classification:

Classification of Adenoviruses can be complex.
In humans, there are 47 accepted human adenovirus serotypes in six species (Human adenovirus A to F).
    1)Different types/serotypes are associated with different conditions:
-respiratory disease 
-conjunctivitis 
-gastroenteritis 
    2)There are human adenoviruses, & there are also Avian adenoviruses(some infect humans only and others infect birds..)

-Occurrence & Transmission:

1) Transmission through respiratory droplets, then attachment to the respiratory mucosa,& afterwards dissemination to the blood stream &affecting other tissues.

2) Contaminated water/food transmit the virus in to the GI tract, attachment to the mucosal surfaces & mesenteric lymphnodes, later on activation, replication & multiplication occur, leading to the production of gastronephritis & other diseases.
3)Could infect also the conjunctiva, causing severe problems.

         Adenoviruses infections produce severe cytopathic effect (CPE)1 in infected tissues

-Clinical Manifestations: symptoms are not always recognized, as only(1-5 %) of infections develop clinical diseases, mostly in young children,immunocomromised persons & patients that had any type of organ transplantation.

1.Cytopathic effect or cytopathogenic effect (abbreviated CPE) refers to degenerative changes in cells, especially in tissue culture, and may be associated with the multiplication of certain viruses.
- Clinical diseases:
1. Acute Respiratory infections: affect all ages, but most common in crowded places as schools(children) and the military(young adults); symptoms include pharyngitis , runny nose & mild cough,& rarely the infection leads to pneumonia,bronchiolitis & in some cases a combination of both conjunctivitis and tonsilitis known as pharyngo-conjunctival fever1.
2. Conjunctivitis: is inflammation of the conjunctiva (the outermost layer of the eye and the inner surface of the eyelids). It is most commonly due to an infection usually viral infection, some types of adenoviruses cause sporadic infection and occasional outbreaks; for example, epidemic keratoconjunctivitis that is associated with adenovirus serotypes 8; it's very painful & might damage the cornea of the eye if not treated..
   Treatment: antiviral drugs for 1-2 weeks..
3.Acute gastroenteritis: few serotypes could cause gastrointestinal infections,but most commonly affects infants, manifested by diarrhea, mesenteric adenitis & chronic diarrhea in patients suffering from AIDS and immunocompromised patients (GI infection can be fatal, as chronic diarrhea lead to loss of fluid(dehydration) & loss of nutrients).

4. Acute Hemorrhagic Cystitis: few types of adenoviruses that start in the respiratory tract might end in the urinary tract & cause Acute Hemorrhagic Cystitis.

   -Very rare disease.

   -Affect children & young adults especially females.

   - Infect the genital tract, 7 can lead to cervicitis, urethritis, hemorrhagic cystitis (blood         in urine), hepatitis & even pneumonitis.
-Diagnosis: difficult but can be done by:

         a. ELISA test: detect a rise of a specific Ab, or detection of viralAg.

         b. Complement fixation test.

         c.PCR: detection of viral DNA.

-Immunity: specific against one or more serotype.

- Treatment: antiviral drugs especially for Acute hemorrhagic cystitis & conjunctivitis; Cidofovir & Ribavirin; given as a combination for (1-2) weeks. No Vaccine available.

1. Pharyngoconjunctival fever:
Pharyngoconjunctival fever is a specific presentation of adenovirus infection, manifested as:
1.high fever that lasts 4-5 days
2.pharyngitis (sore throat)
3.conjunctivitis (inflamed eyes, usually without pus formation like pink eye)
4.enlargement of the lymph nodes of the neck
5.headache, malaise, and weakness.
-Rubella virus:
-Rubella virus is called German measles.

As a german scientist has discovered that the causative agent for skin rashes/infection is the same as that for the normal measles, back then there wasn’t a way to study the morphology of the causative agent & also the clinical features of both diseases are similar(fever,rashes,upper respiratory tract infections..etc)

Later on,they discovered that the virus is more severe& caused more complications especially in pregnant women(as any woman who has been infected in her 1st trimester either faced abortion, or has delivered her baby with congenital defects(CNS abnormalities and damages); which led them to a conclusion: these diseases are separate & they are caused by different viruses.
They called the virus Rubella, which indicate the redness of the skin(rashes).
-Structure: Rubivirus; have double stranded RNA viruses, they are enveloped, and prominent spikes are embedded in the membrane; carrying Haemagglutinins 
(2 glycoproteins; E1 & E2) that are responsible for the attachment.

   -Transmission: it's a very contagious viral disease, spreads through contact with droplet discharges mainly(Respiratory tract infection),feces(GI tract infection),or urine(urinary tract infection); as humans are the only known reservoir of the disease. 

 -Infection: After the rubella virus infects the nasopharynx, it multiplies in the lining of the

   respiratory tract and in local lymph nodes before passing into the bloodstream, spreading throughout the rest of the body,& infecting other target tissues including the skin
Note:The respiratory tract act as a transmitter as the virus continues into the blood   stream to reach and affect other tissues.

The infection persists from (1-3) weeks .

- Infection during pregnancy:

1. in the 1st trimester (1-3/4)months: causes abortion, or severe congenital defects.

2. (4-5)months: less damage is caused.

3. after 6 months: rarely any complications

-Congenital Rubella syndrome:
      Affects the eyes of new born babies (cataracts), heart , brain.. May cause Blindness,         deafness, congenital heart defects, hepatitis, CNS abnormalities, & Mental retardation.
      Complications: Young women may develop Arthritis & pain in Joints & wrists                     following infection.
-Immunity:

     - Rubella Humoral antibodies develop soon after infection (IgM, IgG),Rubella IgG alone indicates immunity , & The lack of both antibodies indicates that a person is susceptible to Rubella.

     - Cell-mediated defenses clear the virus from tissues. The immune responses generated by natural infections provide life-long immunity..

-Diagnosis and laboratory tests:
1.Rubella virus can be isolated from nasal, blood, throat, urine and cerebrospinal
fluid specimens from rubella and CRS cases.

2.Serology tests:-detection of rubella IgM levels.
                          - detection of rubella IgG levels.

    A 4-fold increase in Rubella serum antibodies IgM or both IgG & IgM is diagnostic for recent infection.  
-MMR vaccine:

      The MMR vaccine is an immunization shot against measles, mumps, and rubella, its a very important vaccine against rubella especially that rubella virus cause Mild infections in 50% of the cases( mild fever,mild sore throat& few rashes on the back) & can't be discovered immediately . In some cases lymphadenopathy (enlargement of lymph nodes)can be recognized prior to the skin rash.
Note: MMR vaccine should be given for any woman who lacks enough Rubella Antibodies 3 months prior to becoming pregnant.
Good luck all (
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