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Tdy’s lec we’ll start talking  about GI tract viruses ..

GI tract start with the oral cavity , which normally contain bacteria as part of oral flora , but  regarded to viruses they don’t inhibit the oral cavity they just pass from it to the stomach .

Enteroviruses :  member of picornavirus .
**Entero : means that the virus inhibit the mucosa of the intestine .

· 71 serotype ,  we’re concerned with the types that manage to replicate in mesenteric lymph nodes and cause complications :
1- poilovirus ( most dangerous , may cause meningitis ) 

2-echovirus
3-coxsackie virus 

4-hepitaites a ( could be as part of both hepatitis group and enteroviruses  group )

** 2+3+4 ( less dangerous may cause septic meningitis , ensphilites )

· Inhibit the small and large intestine.
· Resist acidity ( PH ( 1.2 – 1.5 ) ) so can manage to escape from stomach to the intestine .

** Stomach acidity: 

Empty ( 3-4 hr after a meal ) ..  PH ( 1.5 – 1.7 )

Full.. PH  ( 3-4)

So the stomach can kill some of the enteroviruses , especially when it’s empty 
· So it’s Stable in acid environment and might survive also In basic environment .

· Could be killed by : 
1- boiling water for about 1 min 
**( viruses in general  could be killed by boiling water faster than bacteria )
2- pasteurization : either 63 degree for 30 min or 72 degree for 15 sec , can kill viruses except hepatitis and HIV .

3- chlorination : used to disinfect water ,  ( about 0.2-0.3 part / million ).

4- UV light :  (wave length below 280 nm ) , could be from the sun , kill ALL type of viruses especially non-capsulated and non-enveloped by disturbing the genome (distortion the nucleic acid )  .

· Widely distributed in human and animal.
· Could be present in the body without any symptoms ( as carrier ).

** 90% of diarrhea cases in children caused by viruses ,, the 10 % caused by bacteria , parasite . 

· Can survive for long period, especially at low temperature [ 0-4 degree ].

Virus structure : ( hard to culture )
· Small Single strand RNA . 

· Capsule , associated with 4 different polypeptide that are responsible early  for the attachment to the mucosa and later contribute for the limitation of the virus .

** Surface antigens are not projected ( in contrast to Adenoviruses , paramyxoviruses and orthomyxovirus ).

Root of infection : 
fecal – oral transmtion  ( contaminated  food or water with feces ).
 ( Either directly enter and   the GI tract or enter  respiratory tract to lymph nodes enter  blood stream reach GI tract then back to blood stream cause secondary virema )

Prevalence (incidence) .. Depend on the hygienic standard of the country 

High level like in western countries ,, middle level like Jordan ,, low level .

2 factors determine the level of hygiene : 

1- Amount of safe drinking water ( tap water ) that’s clean and reach the houses  … in Jordan ( 97% -97 % )

2- Swage treatment plan … in Jordan ( 70%-75 % ).
Clinical feature :

1-  Mainly  Watery Diarrhea  - enteritis -

 (  could vary  acute , sub acute or chronic ) less bloody because there is no inflammation .  
**  ((vomiting less caused by viruses because vomiting means the stomach involved and viruses that  cause disease in stomach are very few ,, while in toxigenic bacteria , they  inhibit the stomach and cause disease and vomiting is more common ) )

2- In respiratory tract .. inflammations e.g. : phyarangitis .

3- Skin rashes .

4- Hemorrhage conjuctvaits 

** 2+3+4 are  rare .

· Rarely complications could occur :
· Ulceration in oral cavity on checks mainly in children – mainly in coxsackie viruse -
· CNS .. mild paralysis 

** clinical features  more in children than adult , the reason why because adult  are exposed to the viruses and developed local immunity against them, so reduce the severity of the infection  .
Most enteroviruses infection end up mainly  with humeral immunity  ( igG, igA – in relation to the mucosa - ) and might also have cell mediated immunity .

1st poiliviruse : 

· 3 serotype – A,B,C-  ( due to change  in the nucleic acids )
Very difficult to differeniate between them  due to RNA similarity  ( could use molecular bases to differeniate between them ).
*The 3 serotype responsible for the out break of poilomilities  . 

· Composition similar to eneroviruses   ( capsule with polypeptide  ).

· Associated with animals without developing features of polomitites  … could  transmitted to human .. recently they found that the virus has some sort of  adaptation  to human mucosa .  

· Root of infection : 

· Mainly contaminated water .

· Fresh vegetables ( irrigated by contaminated water )

· Directly from a carrier – asymptomatic – especially children .
·  Infection : 

From respiratory tract through blood to GI tract o r directly replicate in gut mucosa . 

When the virus reach the blood : 

· if the dose is high with no specific immunity ...> reach CNS  cause  aseptic meningitis 

· if there is specific immunity – antivirus – .. >  the virus will not reach CNS. 

*** even if the virus reach the CNS  and cause aseptic meningitis may be mild and the body can manage to produce enough AB  in the right time without ending  up with paralysis .

· Incubation period ( 3 days – 3 weeks )

· Severity of the disease depend on : age ,, immune status ,, nutrient status especially in children .
According to experience of polomyelitis before production of vaccine:  

1- Asymptomatic poliomyelitis … 95% of cases mainly in children 

Mange to produce AB  ,, few clinical feature ( mild like flu , fever , etc ) no manifestation of meningitis . 

2- Abortive poliomyelitis …  (abortive : means that the infection stopped due to AB production that inhibit the replication , reducing the number of viruses )

( 1-4 % ) of  cases .
Minor non-specific illness: sore throat  , headache,  fever , back pain , neck stiffness ( some sort of aseptic meningitis but so mild )

 Both ( abortive & asymptomatic ) result in recovery without side effect , means no damage happen to the muscles & neurons , no flaccid paralysis occur ,, so NOT dangerous .

3- Paralytic  poliomyelitis <1% .. 

Large number of viruses reaches CNS – brain stem- .
1 out 1000 in children  ,, 1 out 75 in adult (( 100x susceptible than children )) 
Adults are more susceptible because they produce specific AB more slowly than children 

Clinical features : muscles weakness especially the legs , because the viruses damages the neuro motor .  

Damage to neurons in brain stem .

4-Bullber polomeylits : sever , damage to neurons in legs and respiratory muscles so the patient can’t breathe well and he’ll safer from suffocation then he’ll  die .

With also sever muscles spasm  .

** during pregnancy … polio may reach the fetus in the 8 and 9 month and cause damage to CNS ( in contrast to rubella which is dangerous in the first trimester of pregnancy ) 

It’s dangerous when the mother isn’t immunized or have not enough AB . 
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Vaccination

99.9% of vaccinated ppl with at least 2 doses are often produce  specific igG , igA therefore they’re protected (( 100% with 3 doses or more ))
And ‘ll have permanent long life  immunity .

There are 2 types : 

1- Inactivated vaccine : inactivated  ( killed ) by formaldehyde ,,  developed by Salk in l956 , was first used in USA only .

Can be given in any climate – cold or warm countries – no problems in storage ( no any specific recommendations ).

2- Life oral attenuated :   more effective , developed by sabin in 1962  , used world wide . 

· Attenuated : virus can replicate in GI tract but not in the same manner  ( less ) of the real virus  .

The vaccine Must be stored at [ 0-4 degree ]

 the child should be free of fever and GI disease , otherwise the vaccine won’t be effective . 

· The incidence of polomyelitis now is zero except in poor country like Somali .

· In Jordan they started to give vaccine in 1962 .
· 4 doses : 1st dose in the first month , 2ed dose in the 2 month , and the 3ed & 4th better to be given in the first year of birth .
· May be given in association with triple vaccine ( diphtheria , whooping cough , tetanus ) . 

· Newly hepatitis B vaccine and pneumococcal vaccine were added to  triple vaccine .
· Since 1983 there were no reported cases in Jordan . 
Done by .. Eman Z  AL nsour . 
�








