1st lec for dr Mohamed al khatib
Arboroviruses
Arthropod-borne viruses

They normally cause disease to animals not human but sometimes in some way or another it transmitted to human

Arthropod is the vector that transmit the disease from animal to human, human to human, human to animal etc.
The WHO definition is as follows

“Viruses  maintained  in nature principally, or  to  an  important extent,  through  biological  transmission  between   susceptible vertebrate  hosts by haematophagus arthropods or through  transovarian and possibly venereal transmission in arthropods.” 

They are about 600 types and around 120 can cause disease to human.

Arboviruses belong to three families

1. Togaviruses e.g. of animals  EEE, WEE, and VEE *  7 types .can be found in forest
2. Bunyaviruses e.g. Sand fly Fever, Rift Valley Fever, Crimean-Congo Hemorrhagic Fever   8 types

3. Flaviviruses e.g. Yellow Fever, dengue, Japanese Encephalitis

             Means yellow
Each type has many viruses that can cause diseases but In general these viruses can cause either hemorrhagic kind of disease or encephalitis which are the main diseases

*EEE : Eastern equine encephalitis virus
WEE : Western equine encephalitis virus

VEE: Venezuelan equine encephalitis virus
This table was in the slides but the dr didn’t give them to us so I tried to copy it depending on what the dr said and my memory:
	structure
	envelope
	size
	Nucleic acid

	togaviruses
	Yes

,heat and detergent labile
	40-75 Nm
Icosahedral
	Ss RNA  + (can make their own protein)

	flaviviruses
	Yes

,heat and detergent labile
	40-45 Nm
Icosahedral
	Ss RNA +

	bunyaviruses
	Yes, Heat and detergent labile
	helical
	Ss RNA –

segmented


**labile: means sensitive to which mean can be destroyed by heat and detergent
Proteins on the surface of the viruses (antigen that cause immunogenic response we can use them to detect viruses and/ or to make vaccine)

1. envelope proteins (glycoprotein)
*Most imp. Antigen

*Its very immunogenic
*Life long immunity but Species specific
Which mean that if u has 3 different species A, B, C .if the immunity generated against an it will be resistant to A Only .there is cross reactivity but it is relatively mild

*most of serological reactions is generated against these proteins, so the antibodies that we look for are generally generated against envelop proteins

  2. Core proteins 
Group specific which mean there is a Cross reaction between different groups

A, B, C the immunity generated for one will be resistant to all of them 
3. Membransous proteins
Nuclear proteins

Weak immunogenic

V.rare for use for diagnosis or immulogical reaction
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How they are transmitted?
Ways of transmission of any viruses generally:
1. direct contact

2. vector

3. contaminated water, food
4. vertical (mother to fetus)

5. blood transfusion
6. upper respiratory infection (droplet)

7. sexual contact

8. traumas
9. injections

Now arthropod borne viruses as the names imply, it is not transmitted by droplet of sth else

It’s transmitted by vector, mainly by the stink of these vectors
So when they stink can transmit the disease between:
· Man - arthropod -man 
· E.g. dengue, urban yellow fever.  
· Reservoir may be in either man or arthropod vector. 
· In the latter transovarial transmission may take place. 
· Animal - arthropod vector - man 
· E.g. Japanese encephalitis, EEE, WEE, jungle yellow fever. 
· The reservoir is in an animal. 
· The virus is maintained in nature in a transmission cycle involving the arthropod vector and animal. Man becomes infected incidentally.
· Both cycles may be seen with some arboviruses such as yellow fever. 
Transmission mainly by vectors but there are other ways also have been reported which are directly transmitted from man to man:
1. Vector

2. Blood transfusion

3. Organ transplantation

4. Intra urtine

5. Breast milk

6. percutaneous exposure

What are these vectors?

Mosquitoes: anopheles(انثى البعوض ) 
The most imp. One

Japanese encephalitis, dengue, yellow fever, St. Louis encephalitis, EEE, WEE, VEE etc. 
Ticks 
Crimean-Congo hemorrhagic fever, various tick-borne encephalitides etc. 
Sand flies 
Sicilian sand fly fever, Rift valley fever.

What is the reservoir?

Mainly birds
Birds 
 
Japanese encephalitis, St Louis encephalitis,



EEE, WEE

Pigs 

Japanese encephalitis

Monkeys  

Yellow Fever

Rodents  

VEE, Russian Spring-Summer encephalitis 

*Outbreaks mainly in rain area

So it is a winter type virus 

Also other viruses from July to October

Phathogenicity and clinical picture of  the diseases caused:
· Fever and rash - this is usually a non-specific illness resembling a number of other viral illnesses such as (influenza ,(flu like diseases), rubella, and enterovirus infections. So may be u will not be able to differentiate unless The patients may go on to develop encephalitis or hemorrhagic fever. 
· Encephalitis - e.g. EEE, WEE, St Louis encephalitis, Japanese encephalitis. 
· Hemorrhagic fever - e.g. yellow fever, dengue, Crimean-Congo hemorrhagic fever.
Organism tropism :الدكتور حكا هاي النقطه بسرعه
It means that virus can cause the disease in that organ only 
حكى انو الفيروس من يدخل للجسم يدخل وياثر عل خليه معينه بلجسم
مثل الpolio يدخل عن طريق ال droplet and food وياثر عل الجهاز العصبي  وتحديدا ال neurons

After the stinks of the viruses the arthropod when they suck blood they will give the virus to the patient on the skin generally

From the skin, they will go through the monocyte in the blood circulation and produce viremia (virus in the blood) then they go to different organs depend on the type of the virus tropism
**Arthropod vectors transmit the virus upon biting, allowing the virus to enter the circulatory system. Intracellular self-replication of the virus eventually results in viremia.

But most of them they will be transmitted in the body through macrophages, bcuz they have some receptor on macrophage surface, and then they can go to liver or spleen or other areas

Then a second viremia happens and they go to vital organs like brain
So there are 2 stages of viremia we can see

Virus

Go     to

macrophages, monocytes

To      

Blood (viremia)

If the antigen is strongly immunogenic

                                                                                It will cause a strong immunity  

So, if we have an adequate immunity
The clinical pic will be mild  

Like flu and there will be recovery

If the antigen is weak or 

The immunogenic response is v. weak

The viruses will go to other organs  

And will cause a very sever form of disease

Generally it’s a vital type of disease if for ex reach CNS like almost 10% of patient who have encephalitis will die (mortality in this disease is relatively high)

There are 4 stages of encephalitis (Encephalitis is inflammation of the brain. Viral infections are the most common cause of the condition)

1. Prodromal stage : no specific signs, just like flu ,fever headache (1 week),after entrance of virus
2. Acute encephalitic stage 

3. Convulsion

4. Late stage and sequelae :complication and death to patient
What stage to begin with depend on the # of viruses entered and their type and the immunity 

In general any virus can enter the cell by either phagocytosis or by specific receptor 

For these viruses that we are studying there is viral receptor, on the macrophages and monocytes and this can be demonstrated by using specific type of antibodies to these receptors

This antibody production if it is strong immune response then they can neutralize   the virus
What’s that mean?

**from the net 

They may interfere with virion binding to receptors, block uptake into cells, prevent uncoating of the genomes in endosomes, or cause aggregation of virus particles. Many enveloped viruses are lysed when antiviral antibodies and serum complement disrupt membranes. (It cause inactivation to the virus)
The dr said that we took this in immunology so I put this figure  below just for understanding
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But sometimes we have a problem
If there is a receptor for FC portion of the immunoglobulin, this can serve for infection

Ya3ni etha kan 3al 5alia receptor for FC immunoglobulin 

The antibody can serve for transport of the disease

So we should be carful

Hemorrhagic viruses
They are 3 types - e.g. yellow fever, dengue, Chikungunya

· They are not causing encephalitis ,non of them can cause it

There was a an imp slide ,so iam trying now to copy it from what the dr said and I don’t think he said everything bs shway a7san min wala she 
	Flu like
	shock
	hemorrhagic
	hepatitis
	encephalitis
	

	+
	+
	+
	+
	-
	dengue

	+
	+
	+
	+
	-
	Yellow fever

	+
	-
	-
	-
	+
	Encephalitis viruses 


Dengue
· Dengue is the biggest arbovirus problem in the world today with over 2 million cases per year. Dengue is found in SE Asia, Africa and the Caribbean and S America. Not found in our area
· Flavivirus, 4 serotypes,
· (Transmitted by Aedes mosquitoes which reside in water-filled containers.) 
· Human infections arise from a human-mosquitoe-human cycle 

· Incubation 2-14 days
· Classically, dengue presents with a high fever, lymphadenopathy, myalgia, bone and joint pains, headache, and a maculopapular rash.

· Severe cases may present with hemorrhagic fever and shock with a mortality of 5-10%. (Dengue hemorrhagic fever or Dengue shock syndrome.),hepatitis 
· Dengue hemorrhagic fever and shock syndrome appear most often in patients previously infected by a different serotype of dengue, thus suggesting an immunopathological mechanism.

· Diagnosis is made by serology.

· No specific antiviral therapy is available.

· Prevention of dengue in endemic areas depends on mosquito eradication. The population should remove all containers from their premises which may serve as vessels for egg deposition.

· A live attenuated vaccine is available being tried in Thailand with encouraging results.

Yellow fever
· Flavivirus, mainly found in West Africa and S America, there is some cases in Jordan
· Yellow fever (bcuz there is jaundice) occurs in 2 major forms: urban and jungle (sylvatic) yellow fever. Jungle YF is the natural reservoir of the disease in a cycle involving nonhuman primates and forest mosquitoes. Man may become incidentally infected on venturing into jungle areas. 

· The urban form is transmitted between humans by the Aedes aegypti mosquito 

· Classically Yellow Fever presents with chills, fever, and headache. Generalized myalgias and GI complaints (N+V)
· Some patients may experience an asymptomatic infection or a mild undifferentiated febrile illness. 

· After a period of 3 to 4 days, the more severely ill patients with a classical YF course will develop bradycardia (Faget's sign), jaundice, and hemorrhagic manifestations. 

· 50% of patients with frank YF will develop fatal disease characterized by severe hemorrhagic manifestations, oliguria and hypotension. 

· Diagnosis is usually made by serology

· There is no specific antiviral treatment

· An effective live attenuated vaccine is available against yellow fever and is used for persons living in or traveling to endemic areas

Chikungunya
Ross River Virus, o'nyong'nyong virus (same virus)
Cause the tried
· Fever

· Arthritis (arthralgia)

· Rashes

Togavaridia
Man arthropod man

Fever, chills, myalgia, joint pain (esp small joint), maculopapular rash
· Headache Back pain Arthralgia , Hemorrhagic manifestations have been reported, rashes
Incubation period rapid around 2-3 days like influenza virus
Can go by its self within weeks or can take months
Encephalitis
West Nile E, Japanese E, S.louis E, Russian E,VEE,EEE,WEE

As the name applies that they are in Asia, some in our area like Nile E in Egypt, Far East, AmericaN/S
Transmission mainly by mosquito (the main vector), can be transmitted with ova of vector infected with this virus
The main reservoir is birds

Host animals (horses?)

West Nile encephalitis
· Flavavirus 
· Primarily affects individuals in Africa, the Middle East, western Asia, and Europe
· The virus can infect people, horses, many birds, and some other animals
· Infection usually occurs in the late summer or early fall
· Most people who become infected with West Nile Virus have either no symptoms or only mild ones ( 80%), 20% will have  W Nile fever
· A small percentage (<1%) of patients will develop more severe diseases from infection, including West Nile Encephalitis
· Infections are most common in children and the elderly and as many as 10% of infected individuals will die 
· High mosquito activity (in doors)

· V,rapid transmittion,widely distributed(the most)
· Main reservoir birds

· Birds to vector to human also horses

Japanese encephalitis

· First discovered and originally restricted to Japan. Now large scale epidemics occur in China, India and other parts of Asia.
· Flavivirus, transmitted by culex mosquitoes.
· The virus is maintained in nature in a transmission cycle involving mosquitoes,  birds and pigs, widely and rapidly distributed between countries 
· 3:1 every 3 infected one will die
· In clinical cases, life-threatening encephalitis occurs.
· The disease is usually diagnosed by serology. No specific therapy is available.
· Yearly there is about 30000 one will be affected

EUROPEAN TICK-BORNE ENCEPHALITIS
Clinical symptoms:    diphasic meningoencephalitis 
        first symptoms are not typical – influenza like 
        second part after several days of recovery – 
                                 meningeal symptoms 
Etiologic agent: virus of central european TBE (Flavivirus) 
Reservoir: rodents, ticks
Mode of transmission: bite of infective tick, consumption of milk from certain infected animals
Incubation period: 7 – 21 days, commonly 14 days

May be flu like disease or in complicated cases we will see encephalitis

Dignosis (general)
· Clinical picture 

· Take specima  (blood,csf,throat swap)
· Direct detection tests (direct examination)- e.g.  detection of antigen and nucleic acids are available (for the infectious itself or its product)
General stain (for bact for ex, gram, Ziehl–Neelsen stain for TB)
Specific stain(immunoflurscent for ex)
· Culture (isolation)-we can use a number of cell lines may be used, including mosquito cell lines.. (animals , eggsبيض الدجاج)
· Serology - usually used to make a diagnosis of arbovirus infections. 
· In vivo test (skin testing)

**white cell count imp. To do 
If u have an infection regardless whether it’s viral or bacteria u will have an elevated count of white blood cell (leckusytosis)
Lymphocyte or monocyte increase this is indication of viral infection, not diagnostic

There is no effective treatment for encephalitis
Prevention by breaking the infection cycle

                                                            


Prevention
· Surveillance - of disease and vector populations 
· Control of vector - pesticides, elimination of breeding grounds 
· Personal protection - screening of houses, bed nets, insect repellants
· Vaccination - available for a number of arboviral infections e.g. Yellow fever, Japanese encephalitis, Russian tick-borne encephalitis 
**the dr talked about tha bact. In dental caries (Streptococcus mutans and Lactobacillus,actinomycin?,)
There are no slides for this lec. Cuz the dr didn’t give it to us
I searched in the net and found some of the dr slides, I write it here 

I tried my best and I covered most of the dr slides but for sure not all of them.(only what the dr said)
Best of luck

Done by 

Yasmine laith
The replication of these viruses is in cytoplasm 


Not inside the nucleus


Bcuz they are enveloped they should have receptor on the host cell whether it was animal or vector


The first step is to attach to that receptor


The envelope will be disaccoistaed with the host membrane, the capsid will completely go inside the cell 


The caspid will be destroyed by the lysosome enzymes, and the RNA will be free


5. Since it is + strand messenger RNA so it will go to Golgi apparatuses and start to produce the viral proteins and replicate RNS .in the same times the envelope proteins in Golgi apparatuses will be produced


8. Viruse will be assmpeled


9.viruse will pass through the membrane and it will take with it the envelope membrane 


**notice that this cell will not be destroyed ,cuz the viruse will go out of the cell by budding


**all the enveloped viruses regardless their type ,all will be released by budding,cuz it will take part of the membrane and the proteins controlled by the viruses on the surface
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