Microbiology II--Test 1

Class Notes + Textbook Readings

*All pages are from the required text
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Table 10.1, 10.2 (p.260-261) 

Table 10.3 (p.265)

Fig. 13.5 (p.371 top ¼)

Table 17.6 (p.482)

Table 21.3 (p.621)

Table 22.3 (p.652)

· Chlamydiae (p.585)

   - Smallest cellular organism

   - Hypotroph...obligate intracellular parasite...unculturable

   - Energy parasite...inability to produce ATP...lack cellular organelles

   - Early name of Cholamydia was Bedsonia--Dr. Bedson identified

   - TRIC agents--Trachoma & Inclusion Conjuctivitis


   - Trachoma causes blindness


   - Conjunctivitis is non-blinding; transmitted by dirty swimming pools, elem. body into eyes.


   - Lymphogranuloma venerum--STD

   - PLGV--Psittaci Lymphogranuloma Venerum


         --Ornithosis (parrot fever)

                --Caused by C.psittaci


         --Transmitted by birds

   - Chlamydiae was mistaken as a group of large viruses cuz of cyclic life cycle & small size.


   - 600-1200nm (0.6-1.2 um)


   - Life cycle exists in 2 forms: 



Elementary body        interchangable
Reticulate body


- Inside host cell


- Inside host cell



- 600nm



- 1200nm



- Inactive, non-metabolizing

- Actively metabolizing



- No metabolism

    
     cellular prokaryote



   (Dr. Anand disagrees--he



      says very low metab.)



- Ability to survive outside

- Can’t survive outside



      host cell



      host cell



- No ability to reproduce

- Reproduces by binary fission



- DNA:RNA is 1


- DNA:RNA  < 1



- RNA:DNA is 1


- RNA:DNA   >1



- Infective; toxic


- Non-infective; non-toxic



- Transfer of elem.body into host
- Can’t invade host cell to cause








      infection

   - Infection cycle:


1) Small elem. bodies attach to a host cell and...


2) enter by phagocytosis.


3) The elem. bodies, enclosed w/in  memb.-enclosed vacuoles, lose their thick walls & enlarge to


     become reticulate bodies.


4) Reticulate bodies reproduce by binary fission, which...


5) are then released by lysis & are free to attach to a new host cell 

   - Classification of Chalmydiae organisms:



GROUP A




GROUP B


--C.trachomatis




--C.psittaci (causes PLGV)



--Many serotypes; 



--Known for Ornithosis



     designated w/ letters  A-L


      -Carried by Birds


--Diseases caused: 



--Type of Pneumonia



    -Trachoma (A,B,Ba,C) (TRIC1)


 --Tx: tetracyc., chloramphenicol, erythrom.



     -TRIC2 (D,E,F,G,H,I,J,K)


--Transmitted by inhalation of droplets,



     -L1, L2, L3





feces, direct contact



        -known for lymphogranuloma venerum

--Not common in U.S.(see in Poultry Plant workers)

   - 3 Serotypic groups of C.trachomatis: 


1) TRIC1 

      - Serotypes A, B, Ba, C   

      - Causes Trachoma (C.trachomatis)


- Eye infection of cornea


- Develop Pannus--corneal tumor


- Blindness


- Affects 100’s of millions of people


- Affects American Indians in the Southwest


- Flies are vectors, & close mother-child contact.


- Poor sanitation


- Leads to vascularization, sclerosis of cornea


- Velvety conjunctiva 


      - Giemsa stain--has inclusion body

-Pink eye:  caused by Haemophilus agyptius, a G- rod

-Ophthalmia neonotarum:  infection of eye of newborn from UT of mom.  Caused by Neisseria  

          gonorrhoeae.  In past treated w/ silver nitrate.  Now use tetracycline or erythromycin.

-Stye:  caused mostly by Staphylococcus aureus; boil on eye.


2) TRIC2 

- Serotypes D-K


      - Causes conjunctivitis, urethral syndrome, urethritis ..non-gonococcal urethritis (NGU), 


        Cervitis, Salpingitis, Bartholinitis, Epidydimitis, Protitis, Pneumonia (not assoc. w/ 


        gonnococci), Peritonitis, Hepatitis (Fitz Hugh Curtis syndrome--seen in both gonococci & 

               chalmydial inf.), Endocarditis


      -  D-K is most common STD

            
- Mistaken as N.gonhorrea in past


             - Tx: Erythromycin, tetracycline & sulfa drugs

      - Inclusion conjunctivitis
           - Not trachoma related

           - Not blinding

           - Transmitted in dirty swimming pools....elem. body gets into eyes. 

           - Tx for both Incl. conj. & trachoma:  Tetracycline, Erythromycin Drops


          In the past, CuSO4 dilute solution was used

       - Inclusion blennorrhea
           - Usually benign conjunctivitis 

           - Begins as a pus-filled mucus discharge 7-12 days after delivery


           - Tx:  Erythromycin


3) Lymphogranuloma vernerum(LGV) C.trachomatis (p.585)


      -  Serotypes L1, L2, L3

      - STD...aka 5th V.D., verneral bulbo, lymphopathia venerium, lymphogranuloma inguinal


      - Common in tropical & subtropical regions


      - 250 cases/yr. in U.S.


      - 20x’s more common in males than females


      - Formation of buboes (pus filled, tumor-like structure)


      - Diagnostic Test:  Frie test--skin test uses antigen, Lygranum, forms pus


      - Tx:  Tetracycline; surgery

   - Parallels w/ gonococcal infections:


- Pneumonia is only one not assoc. w/ gonococci, only w/ chlamydia


- PID (Pelvic Infl. Disease)--see in both Chlamydial & gonococci infections...sterility, scarring


- Hepatitis--Fitz Hugh Curtis syndrome...see in both 


- Ritter’s Syndrome--invol. of liver, eye, lungs...caused by Chlamydia, not gonococci

· Viruses (p.266)

   - Basic Structure & Biology (Ch.10)

   - Viral Diseases


  - Most viral disease are self-limiting


      - Cycle:  Aquire -- Sickness -- Wellness


          Ex:  Influenza, Chicken Pox

             - Not all diseases fall into this category...some are deadly (Rabies, Ebola, AIDS), or cause 


          permanent damage (Polio, Hepatitis), or stay in system (Herpes).

  - Antibody Association

· Interferon (p.448-450)

- Low M.W. glycoprotein...12,000 daltons

- Natural defense mechanism to prevent viral infections from entering our system

- Not an antibody

- Natural substance present in our system

- Viral infection enhances amount of inteferon

- Also shown anti-cancer properties

- Acts as messenger to warn of an upcoming viral infection

- Can block virus replication

- Can stim. specific immune defenses

- Alpha interferon used for treating hairy cell leukemia (rare blood cancer)


- Now approved for the tx of genital warts, cancer, Hepatitis C

- Antiviral protein (AVP)

   - Contain the spread of infection (interfere w/ viral replication)

   - Each cell makes its own AVP

·    - Interf. triggers the synthesis of AVP in host cell

            - Especially effective against RNA viruses

· Vaccination/Immunization (p.586-590)

- Viral disease prevention

- Prevention...influenza (vacc. in Oct/Nov), hepatitis A & B, rubella, measles

- Drug therapy/chemotherapy for viral diseases...almost failure

      - Several countries use BCG (Bacille Calmatte-Guerin) to protect against Tb—not the U.S. tho


Hazards

-Active imm. Causes fever malaise, soreness at site of injection

-Joint pain w/ rubella vaccine

-Convulsions by pertussis vaccine

-Live vaccines pose hazards to preg. Women


-Can cross placenta & cause birth defects

Passive Immunization

-Ready made antibodies introduced into unprotected person

-Cuz antibodies are found in serum portion of blood, these products are called antisera

-Immunization is produced quickly, but temporary

-Immune serum globulin (formerly gamma globulin) used for mumps, measles, Hep.A.

-Antitoxins are antibodies against specific toxins such as these that cause botulism, diptheria, tetanus.

-Also used to counteract effects of snake & spider bites.

· Herpes Group (p.586-590)

- DS DNA, enveloped

     5 major types:

1) Herpes Simplex I 


-Causes fever blister (cold sores)


- 90% carry this in mouth or nervous system


- Blisters are trivial...encephalitis is deadly


- Keratitis can lead to blindness


- Tx:  Idoxyceridine, Vidararine

2) Herpes Simplex II

-Sometimes called herpes hominis virus

-Genital herpes
    -Sexually transmitted

    -20 million American have it & 500,000 new cases/yr.

    -Vesicles appear w/ intense pain & itching 

    -Lymph nodes swell in the groin

    -Women at risk of cervical cancer

    -No cure

-Neonatal herpes
    -Newborn get it at childbirth in birth canal

    -Skin infections in 70% of the infants

    -Display poor appetite, vomiting, diarrhea, respiratory difficulties

    -Some have neurological symptoms, jaundice, & eye disorders

    -Neonates w/ disseminated infections usually die w/in 10 days.

3) Epstein-Barr Virus (p.688)


 -Mononucleosis (kissing disease)


 -Mild in kids; sever in adults


 -Symptoms: sore throat, lymph node swelling, fatigue, bleeding of gums, 

            difficulty swallowing, rash. 

 
 -Diagnose w/ spot test


 -Affects only Human B-lymphocytes


 -Associated w/ 2 cancers:



1) Burkitt’s Lymphoma (p.689)



     -Tumor of the jaw & viscera of liver & spleen seen mainly in children



     -Occurs about 6 years after the primary infection w/ EBV.



     -Tumor arises from single cell



     -Africa (where malaria is endemic)


              2) Nasopharyngeal Carcinoma 



      -In China most often (rare in Western hemisphere)



      -Most common tumor in male pop. of southern China & compromises 20% of all cancers.



      -Genetic & cultural patterns predispose to this tumor.




-Chem. in salted fish, plus plant extracts used in Chinese medicine

4) Cytomegalo Virus (CMV) (p.591)

           -Damage to newborn...placental transmission, congenital transfer

-Can be life threatening cuz virus spreads widely to various organs

-Mortality can be as high as 30%

-Babies can have retardation, brain damage, jaundice

-Kaposi sarcoma


5) Chickenpox & Shingles (p.544-546)

-Varicella-zoster virus, a herpesvirus (causes both chickenpox & shingles)

-Chickenpox
   -3 million cases/yr. in U.S.

   -Mostly kids: 5-9 yrs old

   -Enters upper respiratory tract & conjunctiva

   -Rose-colored lesions start on scalp & trunk & spread to the face & limbs

   -Can be fatal...due to extensive blood vessel damage in the lungs & accumulation of erythrocytes

     & leukocytes in alveoli

   -Incidence is high in March & April

   -Vaccine in 1995

-Shingles
   -Occurs in older (over 45 yrs old) & immunocompromised ppl

   -Occurs in 5% of the pop.

   -Painful lesions confined to single region supplied by particular nerve

       -Such eruptions occur during latency phase of chickenpox

       -Painful burning & prickling of the skin occur before the lesions appear.

   -Damages nerve endings, causes intense infl., clusters of lesions similar to chickenpox

   -Lesions often appear on trunk in a girdle-like pattern

Other Herpes Simplex Infections (p.589-591???) Don’t know if we have to know this info.  The pages 

    are part of the reading, but he never specifically said anything about them.

Gingivostomatitis

-Lesions of mucous memb. of the mouth

-Most common in kids 1-3 yrs old

   Herpes labialis


-Fever blister on the lips that is recurrent. 


-If the eyes instead of the mouth are the site of initial infection, vesicles appear on the cornea


  & eyelids, causing keratoconjunctivitis

· Orthomyxoviruses

· Influenza (p.616-621) Fig.21.18

- Helical or Complex virus (no specific shape)

- SS RNA, enveloped virus

- Has lipid bilayer from host cell, RNA core, Hemaggulutinin spike, & Neuraminidase spike

- Transmission: Droplet route

- $30 Billion/yr in U.S.

          
- Lost wages (loss of 2 days of work/person/yr.), fake remedies, symptom relief...$5 billion for tissue.  

         - Predisposing factor to Streptococcus pneumoniae


- Killing 70,000/yr in U.S.


- Mostly elderly or debilitated 

         - 3 serotypes:  A--most frequent    B,C--not common

- Changes antigenic structure easily, making new variants (antigenic variations)

- 1918/1919 Swine flu (aka Spanish Lady) killed 20-40 million; Killed 100,000 Amer in 10 months


   -The immediate cause of death was lung damage


   -People who survived high fever developed Parkinsons’s disease


   -India was hit hardest: wiped out entire pop.

-The vaccine caused Guillain-Barre Syndrome


-Resulting in complete paralysis

- 1976 scare of swine flu

- Symptoms:  Appear in 36-28 hours. Abrupt fever (104-105°), chills, headache, malaise, prostration.



      Sometimes cough, nasal discharge, sore throat

- Lasts 3-5 days

- Appears Nov/Dec. disappears in April.  Greatest # of cases bet. Jan & March.

- 6 cases/yr/person

          -Know Table 21.3 (p.621)

       Pneumonia may resemble common cold in early stages

       Hantavirus (p.622)

        - Causes deadly pneumonia

        - RNA virus

        - Member of Bunyavividae

        - AZ, CO, NM, UT

        - Navajo Indians...1st exposed...transmitted by Deer Mice urine

- No vaccine  

- Other hantaviruses cause hemorrhagic fever


-Concerned about air travel (confined). Spread it around the world overnite

· Hepatitis
-Infl. of liver

Hepatitis A
-Most common (formerly called infectious hepatitis)

-SS RNA Picornavirus

-Tramsmitted by fecal-oral route

-Occurs most often in kids & young adults, esp. in autumn & winter

-Fast food outbreaks on the rise

-Incubation period of 15 to 40 days

-Replicates in GI & spreads thru blood to liver, spleen , & kidneys

-Jaundice occurs…bilirubin

-Symptoms:  Malaise, nausea, diarrhea, abdominal pain, lack of appetite

-No treatment except alleviation of symptoms

-Vaccine available

Hepatitis B

      -Hepadnaviridae family

-Formerly called serum hepatitis

-DS DNA, transmitted via blood

-Occurs in all ages w/ same incidence yr round

-Transmitted by IV or percutaneous injections, anal/oral sex, contact w/ other virus-containing body 

  secretions, and by contamined needles

-Incubation of 45 to 180 days, ave. of 90 days

-Replicated in the liver, lymphoid tissue, and blood-forming tissues.

-Symptoms: Fever is uncommon, otherwise similar to Hep.A.  Chronic Hep.B freq. destroys liver cells.

-Tx:  relief symptoms only, no cure.

-Vaccine available

Hepatitis C

-Formerly called non-A, non-B hepatitis

-Recovered parenterally transmitted non-a, non-B hepatitis cases.

-2 different incubation periods—2 to 4 weeks and 8 to 12 weeks—so some think there are 2 different 

  causative agents: both RNA viruses: a flavivirus, the other a togavirus.

-High conc. of a liver enzyme, alanine transferase

-No vaccine, and immunity does not follow infection

Hepatitis E

-Formerly called non-A, non-B, non-C hepatitis

-RNA virus--Calcivirus

-Transmitted thru fecally contaminated water supplies

-Large outbreaks in Africa & Asia

-More common in adults 

-Low mortality rate, except in preg. women (20%)

      -No vaccine, immunity does not follow infection

      Hepatitis D
-An esp. severe form of hep.D, or delta hepatitis, is caused by presence of both Hep.D virus and HBV.

-Incubation period of 2 to 12 weeks

-HDV alone fails to cause disease because it requires HBV antigens for replication.

-Together HDV & HBV can cause death.

-3 more viruses have been discovered.  They may be named Hep.F,G,H.

   -Hep.G seems to spread by both the fecal-oral route and the blood route.

· Neurotropic Viruses
· Polio (p.713-715)

- Picornaviruses

- Vaccine was key to controlling it

- SS RNA virus

- Naked polyhedral (crystalline)

- Enterovirus...survive in GI tract

- Transmission:  Droplet route (food, air)


  1) Entry phase--mouth


  2) Alimentary tract--GI


  3) Lymphatic--glands

 
  4) Viremic phase--blood


  5) Neurologic phase--brain

          - Symptoms:  High fever, back pain, muscle spasms, if severe, lead to paralysis



       If get paralyzed breathing muscles, live forever in an “iron lung”

          - Before vaccine, spread by places w/ crowds:  schools, swimming pools

          - Vaccine...mild fever, aches & pains

          
   - Immune for rest of life


   - 99% of the cases, the virus didn’t go any further


   - 1-2% of cases it entered into neurologic phase



- Caused damage to brain parenchyma, motor cortex destruction, crippling effects, death.

- 1953, 2000 people died; 7000 ppl left w/ crippling effects

- Now oral one for kids (to prevent “wild” polio that travelers could bring into U.S.)

- About 6 cases/year caused by vaccine  143/145 cases of paralytic po;io is assoc. w/ oral vaccine.

                - Ender, Weller, & Robins--cultivated virus on non-neural tissue cultured sys.  

- Salk, Sebin developed vaccines (Salk--killed) (Sebin--attenuated)

-A killed virus doesn’t produce immunity in all patients, need booster shots…related to titer.


          -Attenuation--not killing, altering organism by heat, chem, radiation so it loses pathogenicity,



   not antigenicity. Gives quick immunity, long life. Disadv: oral one mutates

- Polio is virtually eliminated in Isreal

- WHO wants to eradicate the virus by 2000 (Duh…Dr. Anand should be up to date and see if it has)
· Rabies (p.704-706)

- Enveloped, helical, SS RNA

- Rhabdovirus group (bullet shaped)

- Low # of cases

- Carried by animals, by saliva into blood (bite)  In past, mostly by dogs.

- Incubation period is variable--13 days to 2 years, depending on bite & site

- Symptoms w/in 30 days (length of time depends on the distance between wound & brain)

- Headache, meningenitis, pain, fever, nausea, paralysis near the bite, hydrophobia, aerophobia


   -Once symptoms occur, it’s too late to vaccinate, and death follows quickly.


   -Of all humans who’ve had rabies, only 2 have known to have made complete recovery.

   -The vaccine was given in 14 daily injections into abdomen. Now given by IV on days 0,3,7,14,28.

- Negri bodies--Used for diagnosis. Lesion found in the cerebellum brain cells.  

   - 60 countries are rabies free incl. England, Australia, Japan, Sweden, Spain)

· Encephalitis Virus (p.706-707)

- Togavirus, Arboviruses

- Enveloped, Polyhedral (crystalline)

- Transmitted by insect bite

  -Birds to insects to birds, horses, humans


  -Text says its from mosq. to bird, back to mosq., then to mammal to mosq.

·          - Some mortality rates as high as 80%, others are just minor infections

     -Variants:  Eastern Equine Encephalitis: Eastern U.S., fatal in 50-80% of cases



          St. Louis Encephalitis: Central U.S., Flavavirus, Late summer epidemic every 10 yrs.


  
          Western Equine Virus: Western U.S.



          Venezulan Equine Virus: FL,TX,Mexico

         - Symptoms:  Muscle pain, sore throat, drowsiness, loss of awareness 

         - Diagnosis:  serological tests, CSF

         - Tx:  Ribavirin; Prevention is more reasonable--insecticide 

         - Vaccine for horses, but not for humans

· Rubella (German measles) (p.541-544)

- Arbovirus, Togavirus 

- Congenital transmission, Non-immune Adults

- Symptoms: Exanthema =  Skin rash; women also joint pain, temporary arthritis

- Blindness...pearly cataract

- Congenital rubella syndrome



- If get rubella during 1st 8 wks. of pregnancy, risk of stillbirth, deafness heart abnormalities, liver 



   disorders, low birth weight



- If want to get preg., check if immune.  Don’t get preg. w/in 3 month of vaccination. 

 -  Diagnose: ELISA (Enzyme linked immuno serum assay)

· Rubeola Measles (Moribilli measles) (p.543)

- Paramyxovirus

- Febrile (accompanied by fever) disease w/ a rash

- Not serious condition

- Transmission:  Droplet route (air)

- Invades blood vascular system & lymphatic system

- Enters the nose, mouth, eye

- Symptoms appear 9-11 days in kids, 21 days in adults

- Symptoms:  fever, starts w/ rash on forehead, then to upper extremities, body, & lower extremities.


- Koplik’s spots:  white spots w/ blue specks in the cheek

- Can invade kidney, brain, lung

 Compliations of measles:

1) Measles Encephalitis
- Seen in only 1-2 ppl/1000

- 30% mortality

- Permanent brain damage

2) Subacute Sclerosing Panencephalitis (SSPE)
- Seen in 1/200,000 cases & nearly always fatal

- Damage to brain tissue, muscle rigidity

- U.S. cases...< 30,000

- Africa/Asia measles is major killer

- Can occur many years after measles (10 years)

· Small Pox (546-547)

- Appeared as the small pox virus getting into alternate host & its changed into what we know as 

   attenuated form...cow pox.

- 3.5 million Native Americans died

- WHO is very proud for eliminating it

- It has left ppl. disfigured (permanent scars) & crippled

- Transmission: Air (thru throat & respiratory tract)

- Incubation:  9-10 days

- Symptoms:  Appearance of pus-filled vesicles first in mouth & throat spreads to face (most severe), 




  forearms, hands, and lastly, the trunk & legs



- Caused loss of major organs, limbs, vision, mental retardation.  “Deaf & Dumb”

- Historical events to small pox vaccine



- Edward Jenner--noticed that milkmaids w/ cowpox scars never got infected w/ smallpox





   He inoculated 8-yr old boy w/ cowpox & 6 weeks later inoculated him w/ 

 


    smallpox--boy remained healthy.



- Mary Montagu--practiced immunization by dipping thread into lesion & passing it thru scratch





   on body of non-immunized people



- U.S. vaccination of small pox till 1974

- Monkey pox--causes similar disease in monkeys--Africa

- Cowpox--causes lesions at abrasion sites, infl. of lymph nodes, & fever. Cattle can transmit to humans.

