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Human Enteroviruses:
Within this group we have many types of viruses which are transmitted via respiratory tract or directly through oral cavity, disseminated later from blood stream to intestine and produce gastrointestinal infection.

They might be manifested through skin rashes, acute hemorrhagic conjunctivitis, and may reach the CNS through blood and lead to aseptic meningitis or in rare cases encephalitis.

Poliomyelitis:

3 serotypes, majority of cases associated with types A and B but still C can be rarely associated with clinical features of poliomyelitis.
Despite that, vaccines produced in most countries include 3 types (A, B, C). 
We have 2 types of poliovaccine: 1.inactivatedform (non-living) ( only antigen of the virus is responsible for retroactive immunity      2. Live attenuated vaccine in form of oral droplets (we have this kind in Jordan).

It should be refrigerated (between 3-4C) and it is activated at room temperature or higher. It acts slowly in intestinal tract and so develops immune response.

4 doses of vaccine (1, 2, 4, 6 months)

Between (2001-2005) till now there are single cases in certain countries, as Afghanistan and Somalia but poliomyelitis may spread over the world so we still have problem with it. Since 1982 there are no reported cases in Jordan.

Rotaviruses:

Special virus, due to the fact, it mainly affects infants and children less than 2 years. Rarely affect adults.
It is called Rota because of its shape under electron microscope which looks like a wheel (Rota in Latin).

This virus is exactly like poliovirus( transmitted through respiratory tract or directly through G.I

Transmission: oral-fecal route, where only few effective doses (especially infants and very young children) can result in immediate infection after contact with nurses or any person who has contaminated his hands with feces.
Accounts for 20-50%of all types of diarrhea in children (age less than 2 years)

Clinical illness: mostly asymptomatic in form of mild watery diarrhea (i.e. no intestinal inflammation) for short period (few days). The problem is ( it might produce chronic infection and because it is mild, it may not be observed by mothers. So when the child has continuous diarrhea and vomiting leads to high mortality rate (esp. in malnourished babies).
Due to the fact, in developed countries Rotavirus is an important cause of mortality, they have tried to introduce vaccine 5 years ago, at the beginning it didn’t give any significant result, in addition to some side effects. Later they developed another one protects with an 80-90%.
Late diagnosis: most enteric viruses are not easily detected as causative agents of diarrhea. There is no rapid test and since the tissue culture takes a lot of time, they depend on certain serological test. It is the only available rapid test known as rapid Rota-latex test; first, take stool sample ( centrifuge it and take 1 drop of   supernatant layer ( mix it with latex for few minutes. And wait to see if agglutination happens or not. It is 90% accurate.
Treatment: mainly rehydration, however, it is difficult in infants; we can’t give them excess fluids esp. if they suffer from vomiting, so replacement of fluid must not be done in homes but in hospitals. 
There is rehydration solution available in pharmacies (contains important minerals), and this might be tested by giving the child few drops and observe the result.

Third important virus in relation to intestinal tract:

Coxsakie/ Echoviruses:
Coxsakie is called after a region in New York, because the first recorded outbreak of diarrhea was reported in it 50 years ago. 
It is divided into groups (A, B) and each group is subdivided into specific serotypes in relation to genetics of the surrounding envelopes.
Group A ((26 serotypes) 
Group B ((6 serotypes).
It is not related to humans, they acquire the infection by accident mainly through animals.
Either from direct contact with animals (not so important), or contaminated food and water by their feces.
Inspire of its entrance through oral cavity, the virus may attach to respiratory tract mucosa and produce sore throat. Later, reaches intestine through blood stream. It may reach CNS and produce asyptic meningitis. As well as skin rashes this is similar to many viruses like measles (that start from R.T then blood stream and result in skin rashes).
1-herpangina: In relation to our profession, we might recognize a lot of Coxsakie viruses in form of ulceration and lesions in any part of our oral cavity (even gingiva) as shallow or flat ulceration. Unfortunately it looks like herpes (we cannot distinguish between them clinically, the only way is through culturing them) that’s why it is also called Herpangina. They are usually painful when drinking acidic fluids,
 They are either single or many small-vesicles rated lesions. It depends on immunity status of the patient. May last for (1-3 weeks) avg 2 weeks
It is very common( 10% of children 
But it doesn’t affect our job as dentists, as we don’t get near these ulcerations. 
2- Acute hemorrhagic conjunctivitis: more dangerous to some extent, 
Produce severe conjunctivitis, associated with erythema and bleeding. It is very painful and it is very contagious (people might catch the virus easily). It is exactly like adenoviruses in their features and ease of contamination. 

3-hand-foot and mouth disease: related to animals and humans. It appears as Fine macular lesion in skin (as rashes) and oral cavity & lips (as ulceration). Children are more susceptible to these viruses and rarely in adults.

4- Hemolytic uremic syndrome (HUS): more dangerous type of Coxsakie virus which reaches blood stream and form ulceration in any part of the body. Caused by certain serotypes of Coxsakie (A, B) and also Echovirus. 

Infection might start in RT or as lesions in oral cavity( reaches blood (viremia) and rarely cause kidney damage so blood might be recognized in urine due to malfunction in kidney filtration.( which is dangerous).

These 4 features of clinical manifestation associated mainly with Coxsakie virus type A. 
Group B is less important and less common; it is linked with RT infection.
 Infect all ages (infants, children, adults and elderly people), depends on the immune status of the patient. There is more dangerous type related to new born babies called neonatal Bornholm disease because it was discovered in Bornholm Island in Denmark.
 In children ( mainly associated with heart muscle pain (produce pericarditis and myalgia).

In adults( mild myocarditis and hepatitis (exactly like hepatitis B virus)
Echoviruses, as they are part of Enteroviruses, always coupled with other viruses mainly Coxsakie viruses. But what determine the features of the infection (whether echoviruses or Coxsakie) is the number of virus particles found in contaminated food or water...
Echoviruses (Enteric Cytopathic Human Orphan): 

It is called Orphan because it is not easily cultured or reproduced in vitro. 

30 serotypes, widely distributed in nature and associated with variety of infections (symptomatic or asymptomatic)
 Symptomatic like mild respiratory infection and sore throat. Rarely observed as asceptic meningitis, encephalitis, hemorrhagic hepatitis, myocarditis and pericarditis. 
As u can see it is very similar to Coxsakie viruses and the only way to distinguish between them is to do a test which demonstrates specific kinds of antibodies or specific RNA. . 

Newborn babies are more susceptible to be infected with echoviruses, because they have no maternal antibodies which prevents occurrence of the disease, this means the infection is not specific enough to produce antibodies and be transmitted from mother to fetus. Despite this fact adults are rarely infected with echovirus or Coxsakie maybe because of other form of cell-mediated immunity.
There is no specific antiviral treatment only supportive treatment is available (ex diarrhea(fluid replacement     or aseptic meningitis ( control the patient to prevent any complications)

 No vaccine available.

Last group of Enteroviruses known as Noroviruses and other Calciviruses
Noroviruses: it is new term in microbiology, formerly called Norwalk agent.

· It is part of Calciviruses, single stranded RNA, v.small non-enveloped viruses.

· It can’t be detected by tissue culture, mainly depends on electron microscope 
Generally, acquired via oral cavity, directly through GIT (RT are not prone to be invaded by infection) in contrast to Coxsakie and poliomyelitis viruses.

Features of infection: in relation to GIT( vomiting and watery diarrhea lasts for short period (2 days). Any immunecompromised patient, who suffers from any immunodeficiency, may result in more severe infection.

Noroviruses is not related only to humans but also more widely distributed between animals (like cattle, pigs, cats and chicken) 
Humans mainly get it from contaminated food. It contributes for 50% of gastroenteritis (esp. between students) due to lack of hygiene in restaurants. If the reason of vomiting and diarrhea wasn’t caused by bacteria (salmonella and others) it is mainly due to Noroviruses. 
Also it survives in water despite the deterioration esp. if chlorine is not enough. As u know drinking water in our country is controlled by adding hydrochloride (2 grams chlorine/ 1 cubic meter) 
These viruses are very similar in morphology, structure and clinical features to Calciviruses and there is no way to distinguish between them except through molecular techniques 
In certain developed countries like France, Germany and others ( 50% of all gastroenteritis outbreaks resulted from Noroviruses.

More complication might be recognized in infants and children rather than in adults because we can manage the fluid loss in adults.
The last Enteroviruses we are going to talk about: Astroviruses.
It is called Astroviruses due to its star-like appearance under electron microscope. 

8 types, single stranded RNA 

It is smaller and more rounded than Noroviruses. However it is very similar to it and the only way to distinguish between them is through electron microscope.
Types of infection is also similar ( acute/mild diarrhea (watery diarrhea; no mucus and pus) might or might not be associated with vomiting.

Exactly like Noroviruses it is found in humans and animals.

It is not found in single cases, usually outbreaks in school, nurseries or families,
Despite that All Enteroviruses infections develop specific antibodies and cell mediated IgA associated with intestinal mucosa. This cannot prevent re-infection. So immunity can be moderate or can last for long time , depends on how many attacks and on  immune status of the patient. 
Only Supportive treatment by replacement of specific fluids (rehydration). As we said before there is special rehydration solution (in form of powder and mix it with boiling water) in pharmacies. 
Most Enteroviruses produce some allergic reaction in intestine so it is advised to replace sodium and phosphate and other minerals by using these solutions, Rather than drinking water or eating fruits and other common ways.

No vaccine available 

Note: In general, diarrhea is either bloody (colored mucus) or non-bloody watery diarrhea (80% of it is related to viruses or toxins)
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