(Microbiology 2) : Review note for test 1

(Topic One = Viral Diseases)

	Viral Diseases
	-various general aspects

1) self limiting nature of many viral disease

2) difficulty in developing antiviral drugs

(they invade the natural survival pathways of host and multiply inside the host)

3) prevention of viral diseases by immunization is the best hope



	Self limiting nature 
	-the fact that many viral diseases disappear (or person gets well) in few days is referred to as the self limiting nature

-natural immune mechanisms involving  key factors such as

1) interferon

2) humoral (blood borne antibodies) immunity

    

	Interferon
	-a low molecular weight protein which is a normal component of a cell and initiates the production of an antiviral protein to protect a cell from viral invasion. 

-the amount of interferon increases with viral viral infection

-interferon can move from one cell to another and conveys the message of an impending infection.

-thus the damage by a virus is contained
-the two most important aspects of interferon are

1) unlike antibodies, interferons are species specific but not virus specific or are virus non-specific

2)cells in response to viral infections, double stranded RNA, endotoxins and some parasitic infections

Past 

Interferon was isolated from natural sources was expensive and unavailable for therapeutics and research

(about 15 billion dollar per pound)
Today 

Interferon is prepared by Escherichia coli (bio-engineered), cheap and is used for the treatment of some cancers (hairy cell leukemia , bone cancer) and many viral diseases (warts, hepatitis)
Not only E.coli used but yeast (saccharomyces) has also been genetically engineered to produce medically useful interferon

(about 15 million dollar per pound)
(note):

-interferon is glycoprotein (protein conjugated with sugar)
-interferon is not an antibody / they can block viral replication of many different kinds of virus b/c they are not virus specific

-even Kleenex contain some interferons

-are already in cell but generation of new interferons occurs when viral infection occurs (self-limiting nature)
-interferon is the major self-limiting factor in human body


(The mechanism by which interferons alpha and beta act):
1) virus infects cell

2) signal send to host cell nucleus

3) virus replication activates host cell gene for interferon

4) interferon is synthesized and released

5) interferon binds to surface of neighboring cell / signal to nucleus

6) cell is stimulated to produce antiviral protein
7) antiviral proteins block viral replication

-three genes are needed in host to take place: triggering gene / binding interferon gene / antiviral protein gene

-antiviral protein (AVP) = substrate-based interaction

-net result of this mechanism = interferon initiate production of AVP
-why is normal healthy person got 1st viral infection does not get 2nd viral infection?

 (not able to show affect on 2nd viral infection because all AVP production was done in 1st viral infection)

-interferon and antibodies are natural way for defense for human

Properties of type 1 and type 2 human interferons:

	Class
	Cell source
	Subtypes
	Stimulated by 
	Effects



	Type 1



	Alpha-interferon

Beta-interferon 
	Leukocytes

Fibroblasts
	20

1
	Viruses

Viruses
	Production of antiviral proteins in neighboring cells

Same as INF-alpha



	Type 2



	Gamma-interferon
	T lymphocytes and NK (natural killer) cells
	1
	Viruses and other antigens
	Activates tumor destruction and killing of infected cells




(note):

-regarding on table 17.6 = properties of materials available for active immunization



                (artificial immunization)

	Viral disease


	Hepatitis A and B / Influenza (viral) / Measles (rubeola) / Mumps /

Poliomyelitis / Rabies / Rubella / Smallpox / Yellow fever



	Bacterial disease
	Anthrax / Bacterial meningitis / Cholera / Diphtheria / Lobar pneumonia /

Meningococcal meningitis / Pertussis / Plague / Tetanus / Tuberculosis / 

Typhoid fever




	Antiviral agents


	Used to treat
	Side effects

	Idoxuridine


	Corneal infections
	Suppresses bone marrow

	Ganciclovir
	CMV eye infections in AIDS
	Suppresses bone marrow



	Vidarabine
	Viral encephalitis
	Less toxic than other antiviral agents



	Ribavirin
	Herpes lesions (topical application), influenza (in aerosol)
	Can cause birth defects in given to pregnant women



	Acyclovir 
	Herpesvirus infections; lessens severity of symptoms (make less painful)
	Less toxic than other analogs


	Amantadine
	Infections of influenza A viruses from entering cells (preventive)

	Insomnia and ataxia


	AZT 
	AIDS
	Can suppress bone marrow, nausea



*these antiviral agents (most of these drugs are base analogs = similar to nucleic acid bases)

(Topic Two = Herpesviridae)
	Herpesviridae
	-creeping-herpes, relatively large

-most animals infected with one or more of 100 types discovered

-cells infected with these harbor dsDNA as a provirus, thus they show latency

-they stay in neurons
(note):

-herpesviridae are presents in nervous system through GI tract and soft tissue membrane. They live in neurons and ganglions
-they creeping inside the body of host

-contain double stranded DNA


	Herpes Simplex
HSV – I
	-symptoms = cold sores, fever blisters, keratitis, encephalis (rarely)
-generally hits above the belt  (oral)

-most adults are serologically positive or are carrier 

-treatment : vidarabine 


	Herpes Simplex
HSV – II
	-symptoms = recurring blisters
-generally hits below the belt (genital area)

-causative agent of many serious clinical events 

Genital Herpes
-more than 20 million in US have it
-half million new cases per year

-no lesion essential for shedding and transmission

-major reason for C-sections

-treatment = acyclovir

(note):

-before AIDS come out, HSV – II Genital Herpes was most talked about

Neonatal Herpes
-not congenital but acquired rarely in uterus
-symptom = skin lesions, poor appetite, vomiting, diarrhea, respiratory problems, hypoactivity and death in 10 days

-those who survive may develop nervous system and eye damage

-early diagnosis and treatment is likely to prevent neurological damage

(note):
-neonatal herpes acquired when the baby passes through the birth canal of an infected mother.

-this could be avoided by C-section delivery. 

-sometimes lesions are so extensive that they cover almost the entire skin surface

-genital herpes is  mother’s disease and neonatal herpes is baby’s disease

-genital herpes condition leads to neonatal herpes condtion


	
	-many other herpetic conditions are known and are caused by simplex I but HSV- II may also be involved
(true for both type I (most common) and type II)

Gengivostomatitis

Mouth

Herpes Labialis 

Fever blisters

Keratoconjuctivitis

Eye 

-most serious is Herpes meningio-encephalitis
-Herpes pneumonia is rare

Eczema herpeticum

Skin

Traumatic herpes

Burn skin injury

Herpes gladiatorium

Skin injuries of wrestlers

Herpetic whitlow

Very painful finger infection

(note):

-HSV – II appears as a blister / general outcome of physical stress and mental stress initiate formation of blister


	Varicella – Zoster
	Chickenpox and Varicella 

Shingles 

     (same virus Zoster (Girdle))

-highly contagious childhood disease

-virus enters through heart, eyes

-rose colored vesicular lesions

-secondary invaders = S.aurues
-can be fetal due to damage to blood vesssels

-highest incidence = March – April

                                 Ages 5 – 9 year

-more severe in adults

-recovery gives life long

-immunity and vaccination = 1995

-appears in older, immunocompromised peoples 
-about 5 % of population
-very painful lesions along nerve routes

-due to an eruption of a latent virus during latency, these viruses live in ganglion in cranium and near spine

-predisposing factors for reactivation :

1) immunosuppression

2) lymphatic cancers

3) spinal cord trauma

4) heavy metal poisoning

-more than once can occur

-no treatment = vaccination is key

(note):
-similarity between chickenpox and shingles:

Virus hidden in body for life and at right condition, they activate to give blisters
-shingles is activation of the dormant (hidden – non active) virus



	Cytomegalovirus  (CMV)
	-80% population is positive
-sickness is seen in immunocompromised (CMI = cell mediated immunity)
-symptoms in 

(1) adults = 

Malaise, myalgia, fever, lymph node swelling (similar to mononucleosis), fetal

(2) infant = 

Virus crosses placenta, immature immune system of the fetus or baby is not able to fight the virus

-4000 cases / year of CMV causes birth defects 

-intrauterine growth retardation and brain damage, hearing loss, liver damage, vision damage is seen

-virus can disseminate to other organs

(note):

-positive determination of this disease = antibody determining testing



	Epstein Barr Virus (EBV)
	-agent causing Burkitt’s lymphoma and infectious mononucleosis as well as hairy leukoplakia
-Mononucleosis is an acute condition =
Myocarditis and glomerulonephrit fever, cough, malaise, mimics many other disease (CMV, toxoplasmosis, acute leukemia)

-well known as college and high school student disease 

-symptom = depression / tired / sore throat / abnormal body temperature

                    Shows similar symptoms of influenza, malaria, etc

-Burkitt’s lymphoma =

Tumor of the jaw (viral tumor) and viscera (liver, spleen) mainly in children 

Found in Africa where malaria is endemic

-occurs about 6 years after primary infection with EBV, but genetic and environmental factors play role in development of disease

-malaria causing virus also cause lymphoma (?)

-two other EBV related diseases are =

(1) nasopharyngeal carcinoma 
(2) chronic fatigue syndrome



(note):
(regarding on table 10.1 and 10.2): 

name of +ve and –ve senses RNA viruses and double stranded DNA virus VS infection or genus example
 (good matching questions on these two tables)

-picornaviridae = very small size (18-30 nm) +ve sense RNA virus

-herpesviridae (linear DNA) = large size (230 x 270 nm) double – stranded DNA virus
(table 10.3: Herpesviruses that cause human disease)
	Genus


	Virus Type
	Infection or Disease

	Simplexvirus
	Herpes simplex type 1

Herpes simplex type 2


	-oral herpes (sometimes genital and neonatal herpes), encephalitis

-above the belt 

-genital and neonatal herpes (sometimes oral herpes), meningoencephalitis 

-below the belt

-acquired child birth

-simplexvirus is non-congenitally 

(not through placenta = due to placenta barrier)

-Herpes simplex type 1 and 2 are genetically different each other



	Varicellovirus
	Varicella – Zoster
	-chickenpox (varicella) and shingles (zoster)



	Cytomegalovirus
(CMV)


	Cytomegaloviruses 
(salivary gland virus)
	-acute febrile illness; infections in AIDS patients, transplant recipients, and others with reduced immune system function

-a leading cause of birth defects (4000 cases or more / year)

-CMV is congenital virus and common at age 40 especially person with immunocompromised



	Roseolovirus
	Roseola infantum
(formerly called herpesvirus 6)
	-Exanthema subitum (roseola infantum), a common disease of infancy, featuring rash (rose color) and fever


	Lymphocryptovirus 
	Epstein – Barr virus
(EBV)
	-infectious mononucleosis (important in U.S.A.) and 
Burkitt’s lymphoma (cancer of the jaw seen mainly in African children)
-linked to Hodgkin’s disease (cancer of lymphocytes) and 
B cell lymphomas and to nasopharyngeal cancer in Asians


	Human herpesvirus 8
	Kaposi’s sarcoma virus
	-Kaposi’s sarcoma linked to AIDS (associated with HIV)
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