Micro Review for Test 3

Bacteria...Major Prokaryote


- Primitive cellular organization


- Eukaryotic Cell---animal/human cell

     - 9 trillion bacterial cells in 1 cu. in.
     - Prokaryotic Cells
    3 Domains:  


1.  Archaea (Archaeobacteria) 



- no disease causing bact. Found



- deep sea hydrothermal vents


2.  Bacteria


3.  Eukarya

· Size

· Prok. are among the smallest of all organisms

· 0.5 to 2.0 μm in diameter

· Have large surface-to-volume ratio cuz of small size

- Nutrients can easily & quickly reach all parts of the cell

· Shape

· Coccus

- Spherical

- Diplococcus (pairs of cocci wrapped in same capsule)

      - ex: Streptococcus pneumoniae (was once referred to as diploccus pneumonia)

      - ex: Neisseria

- Chain

      - ex: Streptococcus pyogenes


   - crooked, 50-60 cells form chain
- Gonococcus

      - G – cocci (red)

      - ex: Neisseria gonorrhea

- Gaffkya

      - 4 cells held together in a plate

      - ex: Gaffkya tetragena…G+
      - ex: Merisopedia

- Sarcinae

      - 8 cells (4 front, 4 back)

      - ex: Sarcina lutea….G+
- Cluster

      - bunch of grapes

      - ex: Staphyloccus aureus…golden yellow colonies

· Bacilli

  - rodlike

      - Straight rods:
            - ex: Bacillus…G+
            - ex: E. coli…single rods

        - Streptobacilli

            - ex: Bacillus subtilis

        - Dipththeroid

           - ex: Corynebacterium diptheria
          - “picket fence” arrangement, “chinese lettering” arrangement



     - Curved Rods:


        - Vibrio…comma shaped, G- bacteria



- ex: Vibrio cholerae…deadly GI tract…dehydrating


        - Spirillum Minor




- Family Spirillaceae



- corkscrew w/ flagella at ends




- motile, Rat Bite Fever




    - Family Spirillaceae:  3 groups



       1. Treponemataceae: 2 species





a.  Treponema—tightly coiled organism: 100 microns in length; has

    spiral motion; enters body thru mucous membrane 

    areas; “screws” into the body; 





b. Borrelia—has arrangement slightly different than treponema






           2 types:







1.  B. recurrentis - causes “relapsing fever”







2.  B. burgdoferi – causes Lyme Disease 



       2. Leptospiraceae





  - ex: Leptospira ichterhemorrhagiae…causes Weil’s Disease










     (type of jaundice)




         3. Spirochaetaceae





   - similar to treptonema





   - not a human pathogen

· 



   - ex: spirochaeta

· Pleomorphism

   - No specific shape

   - 0.1-0.3 μm

   - ex: Mycoplasmae…no cell wall, incomplete cell wall
· Cell Wall

- Semi rigid

- Static structure extending to the membrane

- Maintains shape

- Prevents cell from bursting when fluids flow into cell by osmosis

- 2 components:

· Peptidoglycan

- Heteroploymers of NAG & NAM

- Aka Murein

- Covalently linked

- If have G+ organism, also have Teichoic Acid (glycerol, phosphate, sugar alcohol ribitol)

· Lipopolysaccharide (LPS)

- Aka Endotoxin



- Used to identify G- bacteria



- Not released till cell wall of dead bacteria is broken down



- Lipid A portion responsible for the toxic properties that make any G- 

 

   infection a potentially serious problem




- causes fever, dialates blood vessels so B.P. decrease

· Outer Membrane

  - G-
  - Bilayer

  - Forms outermost layer of cell wall

  - Acts as sieve & exerts little control over movement of substances in & out

     of cell

  - Outer surface has antigens & receptors

· Periplasmic Space

   - G-
   - Space between cell membrane & the outer membrane

   - Contains digestive enzymes that help to destroy substances that might 

      harm the bacteria

· Distinguishing Bacteria by Cell Wall

· G+ Bacteria

- Major component is peptidoglycan…60-90%

       - 20-80 nm thick

       - greater number of crosslinkages

- Cell contains little protein (except for Streptococci)

- If peptidoglycan is digested from cell wall, the bact. becomes protoplast 

       - cells w/ cell memb. but no cell wall

- Retain crystal violet-iodine dye

- Lack outer memb. & periplasmic space so their digestive enzy. are relased 

   into environment

· G- Bacteria

- Major component of cell wll is LPS

- Only 10-20% is peptidoglycan


    - less heavily crosslinked

- If cell wall is digested away, the bacteria becomes spheroplasts

      - have both cell memb. & most of outer memb.

- Fail to retain Gram stain cuz of thin cell walls


    - alcohol washing agent damages the LPS

· Acid Fast Bacteria

- Thick cell wall

- 60% lipid

- Less peptidoglycan

- Carbolfuchsin binds to lipids

· Control of Bacteria to Cell Walls
· Penicillin

- interferes w/ cell wall synthesis

- prevents peptide cross linkages

· Lysozyme

- digests peptidoglycan

- prevents bacteria from entering body & main defense against eye infection

· Cell Membrane / Plasma Membrane

- Dynamic memb. bet. cell & environment

- Fluid mosaic model

     - phospholipids in fluid state

     - proteins are dispersed among lipid molec. in the memb. forming a mosaic 

        pattern

- Bilayer


    - hydrophilic

      - hydrophobic

- Regulates movement of material in & out of cell by transport mechanisms

- Synthesis of cell wall components

- Assists w/ DNA replication

- Secretes proteins

- Carries on respiration

- Captures energy in ATP

· Endospores

- Bacillus & Clostridium
- Helps organism to survive

- Not a means of reproduction (like fungal spores are)

- Formed w/in cells

- Resistant to heat, drying, acids, bases, disinfectants, radiation

- Has core, surrounded by cortex, spore coat & exosporium.

- Contain dipicolinic acid & Ca

· Flagella
- Anchors into cell wall via small rings

- Thickness 45Å

- Antigenic in nature

- Disease capability deals w/ the organism using it to move in human system

- Made up of flagellin (protein subunits)

- Monotrichous…1 at one end

- Amphitrichous…1 at both ends

- Lophotrichous…with 2 or more at one end

- Perithrichous…distributed all over the surface

· Pili

- Tiny hollow projections

- Not for movement

- Composed of pilin (protein subunit)

- 2 kinds:


   1. Conjugation pili



- exchange of genetic material..DNA



- sex pilus



      - F+ is male w/ pilus



      - F- is female w/out pilus

     2.  Attachment Pili or fimbriae



- help to attach to tissues & organs
· Capsule

- Vegetative cycle 30-45 min.

- Protective structure outside the cell wall that secretes it

- Adherent gelatinous material…polysaccharides & uronic acid

- Negative staining

     - Coulongs Test…capsule will swell when homologous bodies are present


   - India ink…capsule stays clear, background is stained


Capsulated


Uncapsulated

- smooth colonies

- rough, dry

  - wet, pearly


- irregular

  - regular

  - pathogenicity… If mutate to lose the ability to form capsule, will lose 

                               pathogenicity

     - S pneumonia. 

     - Kelbsella pneumoniae
     - Haemophilus influenzae
     - Bordella pertussis



- Clostridium perfringens...smooth, deadly toxin...exotoxin..not by capsule, capsule is




antiphagocytic in nature...food poisoning...diarrhea...enterocolitis, gas gangrene

· Slime Layer

- Less tightly bound to cell wall

- Thinner than a capsule

- Protects cell against drying

- Helps to trap nutrients near the cell

- Sometimes binds cells together

- Keeps bact. in close proximity to teeth, to cause dental caries

· Exotoxins

- Soluble substances secreted into host tissues

- Not a component of cell wall

- Det. pathogenicity of many bact.

- Neurotoxins & cytotoxins are exotoxins

- Toxoid - denatured exotoxin w/ no pathogenicity (can’t cause disease, lost toxicity) but   

   still has antigenicity (abilit to be recognized as foreign and elicit an antibody response)

   (eliciting antibody response)...heat, chemicals, & radiation changes a exotoxoid 

    into toxoid.

- Clostridium tetani...lockjaw...neurotoxin, 2nd most deadly toxin

- Clostridium botulinum...botulism...1st most deadly toxin

· Endotoxins
     - Acts as a toxic material when cell breaks open and this is released

 - LPS...major component in G- cell wall, minor component in G+

 
 acts as toxin only in G- bact. 

    - If a person has a G- bact. infection and is given G+ antibiotic, the fever will

      initially go up cuz endotoxin has been released.  This can be identified by 

      Limulus Test.

· Table 15.2

Property

           Exotoxins

        Endotoxins

      
Organisms producing

G+, some G-

            G-


Location in cell

Extracellular, exc. into medium          Bound w/in bact. cell wall; 









               released upon death of bacterium

  
Chemical nature

Mostly peptides

             LPS complex


Stability


Unstable


             Relatively stable


Toxicity


Among the most powerful toxins        Weak, but fatal in large doses






  known


Effect on tissues

Highly specific; some act as
             Nonspecific; ache all over systemic effects






   neurotoxins & cardiac musc.             or local site reactions






   toxins


Fever production

No


             Rapid rise to high fever


Antigenicity


Strong; stim. antibody prod. &           Weak; recovery from disease doesn’t






   immunity


produce immunity


Toxoid conversion & use
Tx w/ heat & chemicals; toxoid          Can’t be converted to toxoid; cannot






   used to immunize against toxin
be used to immunize


Examples


Botulism, gas gangrene, tetanus,         Salmonellosis, tularemia, endotoxic shock






   diptheria, staphylocaccal food 






   poisoning, cholera enterotoxins,






   plague

· Table 15.3

Bacterium



Name of Toxin or Disease
Bacillus anthracis


Anthrax

Bacillus cereus



Entertoxin

Clostridium botulinum


Botulism

Clostridium perfringens


Gas gangrene (alpha toxin, a hemolysin)






Food poisoning (enterotoxin)

Clostridium tetani


Tetanus (lockjaw)

Cornynebacterium diphtheriae

Diphtheria; produced by virus-infected bact.

Escherichia coli



Traveler’s diarrhea (enterotoxin)
Pseudomonas aeruginosa


Exotoxin A
Shigella dysenteriae


Bacillary dysentery (enterotoxin)
Staphylococcus aureus


Food poisoning





Scalded skin syndrome

Streptococcus pyogenes


Scarlet fever
Vibrio cholerae



Cholera (enterotoxin)

· Protista
- One celled organisms

- Euk.

- In past...Kingdom Anamalia, Phylum Protozoa but today kingdom in itself

· 3 Main Types
  1.  Plant like...euglena..synthesize own food

  2.  Fungi-like

        3.  Animal like...most pathogenic protista belong in this group

· 3 Characteristics (to divide them into the 4 groups)

   1.  Motility

   2.  Nutrition

   3.  Reproductive

· 4 Groups of Animal-like Protistans

   1.  Mastigophorans

   2.  Sarcodines

   3.  Apicomplexans

   4.  Ciliates

- MASTIGOPHORA

- Largest protista group


- Found free floating in blood

- Obtain nurtition by permeation (osmosis)

- Asexual reproduction, binary fission

- Trypanosomiasis

- T. gambiense & T. rhodisience


     - Found in Africa


     - African sleeping sickness


     - Encephalitis


     - Transmitted by tse tse fly


     - Brain damage


     - Tx:  Pentamidine, suramin, melarsoprol


- T. cruzi

     - Chaga’s Disease


     - American trypanosomiasis

 
     - Transmitted by reduviid bug...aka kissing bug or Barbeiros



- Bites around eye, shits on you, scratch, becomes blood 



   borne


     - Sympt:  Irregular heart beat, anemia, musc. pain, neurologic 

                                 damage (CNS)


     - Tx:  Baer 7602 

- Gardia intestinalis (previously known as G. lamblia)

     - GI tract infection

     - One of most primitive euk.

     - Trophozoite & cyst form

     - Water borne..transm. by contaminated water

     - More common in kids

     - Sympt:  dirrahea, dehydration, reduce absorption of fats, infl. of joints,


        arthritis, rash

     - Tx:  Quinacrine, furazolidine, metronidazole 

- Leishmania donovani
     - Causes kala azar

     - Transmitted by sand fly

     - Desert storm Vets cam back w/ this, so can’t donate blood

     - Sympt:  high fever, progressive weakness, wasting, protrusion of abdomen 

                     due to liver and spleen enlargement

- Trichomoniasis
     - T. vaginalis
- sexually transmitted

- sympt: intense itching, white discharge

- tx: metronidazole

     - T. hominis

- found in intestine

     - T. tenax

- found in mouth


- SARCODINAS

     - Amoebas have an interchangeable trophozoite & cyst form


     - Motility by pseudopodias


     - Obtain nutrition by phagocytosis


     - Asexually thru binary fission

- Entamoeba histolytica
     - Montezuma’s revenge

     - Ameobic dysentary...blood & mucous in stool

     - Can penetrate gut & become blood borne

     - Transmitted by contaminated food & water...cysts ingested

     - Sympt:  bloody diarrhea, dehydration, ulceration of gut by trophozoites 

                     entering lining of GI tract & eating blood & becomes blood borne

     - Can lead to ameobic hepatitis, pulmonary infection, death, ulceration of gut 

        by trophozoite

     - Tx:  rehydration, metronidazole

     - Patient is likely to show blood filled cysts in the stool...if not blood filled, it

       could be Entameoba Coli, which is benign.

- Acanthamoeba
     - Can grow on contact lenses

     - Found around bats

- Naegleria gruberi (aka N. fowleri)

     - Assocd. w/ disease called primary ameobic meningical enchephalitis

     
- rare and deadly condition


- get when swimming 

     - Tx:  Amphotericin B (antifungal drug)

- Entamoeba coli
     - normal flora member

- Entamoeba gingivitis
     - gum disease


- SPOROZOANS / APICOMPLEXA

     - Parasitic & immobile


     - Have complex life cycles


     - Malaria

     
- In erythrocytic schizogony...attackRBC



- In pre-erythrocytic schizogony....attack liver



- Periodic fever, chills



- P. malariae...deadly



- P. falciparum...most deadly



- P. ovale....benign species


- P. vivax...not deadly

- Quinine...anti-malarial drug, obtained from bark of Cinchona plant (used as 

   prophylaxis (prevention) and treatment

 - Plasmodium cause it

 - Life cycle involves 2 hosts:


1.  Female mosquito...Anopheles mosqitoes 


2.  Human

  - Synchrony est. where a large number of cells are attacked by parasites and they all

        burst open at the same time

  - Symptoms appear after 3rd or 4th day


- High fever, chills, etc.

  - Some species are non-deadly


- Plasmodium falcipaum causes most severe disease



- “Blackwater” fever



- RBC are lysed in response to parasite

  - No vaccine is available

  - Quinine used to treat


- Obtained from Cinchoma bark


- Even today the only source of quiniine is Chincoma bark


- Many alternate forms of quinine have become available by chemical modific.

  - In past malarial fever therapy was used to treat the disease Syphilis

     
- In this fever therapy, they used benign Plasmodial strains which used a high 

  
   fever but did not kill the patient


- Juaregg & Wagner won nobel prize for developing Fever Therapy

  - DDT (insecticide) was promoted because it was helpful in curbing malaria due to 

        decreasing the number of mosquitoes

     
- Now DDT is banned & some mosquitoes are resistant to it

  - Malaria comes w/ Monsoon season:  brings rain & cools atmosphere...El nino

     - Toxoplasma gondii
- Most common infection

- 40% of pop. has been exposed to it

             - Exposure:

    1.  Tissue cysts

- Eating of improperly cooked meat

    2.  Trophozoite: crescent-shaped in blood


- 2 ways to get this:


     - Blood transfusion


     - May cross placenta



- preg. during 3rd Trimester



- can pass onto fetus causing mental retardation, still birth,

  retinochoroditis (blindness), uveitis (infection of uvea of eye)



- placental transfer takes place by a trophozoite form in the blood



- oocysts become airborne...sandbox

          - Symptoms in adults:  (similar to typhoid, thyphus, malaria)

     - joint pain, fever, arthritis

          - Test by:  Sebin Feldman Dye Test

          - Tx:  Pyrimethamine & trisulfapyridine


- If a patient w/ AIDS get toxoplasmosis they may suffer from encephalitis


   or dermatologic problems


     - Babesia

          - B. bigemina & B. microti....blood borne tick bite & multiply in RBC


          - Symptoms:  fever, muscle pain, jaundice, anemia


     
     - more problems/deadly in patients w/out spleen


          - Tx:  Cholorquine


     - Cryptosporidium...C. parvum

           - GI tract, diarrhea  (25 bowel movements/day)


           - Water borne organism....17 L lost/day


           - 403,000 Milwaukee residents in 1993....killed 100+


           - Common infector of AIDS patients


           - Death by dehydration

     
- CILIOPHORA

     - Most advanced protista


     - Paramecium (unicellular)


     - Cilia for motility


     - Binary fission & Gametic fusion...sexual & asexual...conjugation


     - Balantidium coli



- Symptoms:  dysentary (blood in stool)




- perforations of gut




- fatal peritonitis


             - More common in kids



- Tx:  Tetracycline or metronidazole

GI diseases...Table 22.4

Diseases

Agents



Characteristics




Giardiasis

Giardia intestinalis


Parasite attaches to intestinal wall









Causes diarrhea, dehydration

Ameobic dysentery

Entamoeba histolytica

Parasites ulcerate mucosa & cause diarrhea,








   abdominal tenderness, dehydraton

Balantidiasis

Balantidium coli


Invade wall of intestine








Cause dysentery, sometimes perforation

Cryptosporidiosis

Cryptosporidium species

Organisms live in or under mucosal cells & 








   cause severe diarrhea in immunodeficient pat.

- Parasitic Systemic Diseases  all these are in detail in previous notes)


1.  Leishmaniasis


     - Leishmania donovani


- Causes kala azar (“Black poison”)



- Sympt:  high irregular fever, progressive weakness, wasting, protrusion of abd.


2.  Malaria 


      - Plasmodium


- Anopheles mosquito



- Sympt:  dysentery


3.  Toxoplasmosis


      - Toxoplasma gondii



- cat feces



- improperly cooked meat



- cross placenta....damage to nervous system of fetus...lymph node inflam. in adults


4.  Babesiosis


      - Babesia microti


- bites of infected ticks



- anemia, jaundice
