Infectious Diseases and Single-Cell Organisms

Obj. 3.c. & 3.g.

· A disease is a condition that stops the body from functioning normally.

Two Types of Diseases

· Non-infectious diseases are not spread from person to person and may be chronic (long-lasting). 

· Ex. Allergies, diabetes, cancer
· Infectious diseases are caused by a microorganism that is transmitted or spread from one organism to another.

· A pathogen is any microorganism that causes a disease.

Pathogens

There are four types of pathogens that infect the human body: ___bacteria___________, ______virus_____________, ____protozoa______________, and ______fungi_______________.

Viruses

· A virus is a tiny non-living particle made of nucleic acid (genetic material) covered with a protein coating that can only reproduce inside of a living cell (host)
· The host provides the energy for the virus.

· The virus acts like a parasite because it eventually destroys the cell and then infects other cells.

Some common viruses: common cold, HIV, polio, smallpox, chickenpox, yellow fever, measles, Ebola, influenza (flu)

How Does a Virus Multiply?

Active viruses enter cells and immediately begin to multiply, leading to the quick death or destruction of the invaded cells.  This is called the __Lytic____  __Cycle___.  This is what the flu and many cold viruses do to your cells.  Other viruses enter cells, incorporate their DNA with the host cell’s DNA and begin replication.  Every time the cell replicates its own DNA, the viral DNA gets replicated.  The viruses can stay in this suspended state for long periods of time.  When some stimulus is received, the cell ruptures and begins cell destruction or the lytic cycle.  This process where the virus hijacks the cell and lies dormant for a period of time is called the  __Lysogenic____   ___Cycle__ .  Examples of this type of virus are shingles (from the Chicken Pox virus), Herpes and papillomavirus.
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Treatment of Viruses

Antibiotics are not effective against viruses.
· Vaccines are used against most viruses that are treatable.

· A vaccine is a small dose of the weakened or inactive form of the virus that allows the immune system to fight the disease by creating antibodies that can recognize and destroy the pathogen if you come in contact with it.

· Many viruses have no cure.

Gene Therapy with Viruses

· Scientists are studying ways to use viruses as messengers to alter the DNA of cells that carry genetic disorders by taking advantage of their ability to enter a host cell.  

Unlike with bacterial diseases, there are currently no medications that can cure viral infections.

Bacteria

· Bacteria are prokaryotic cells which lack a nucleus and other membrane bound organelles.

· Slow down normal growth and activity of body cells & can produce toxins that kill cells on contact.

· Flagella helps the with movement.

· Have a cell wall made of Peptidoglycan.
· Bacteria reproduce quickly by binary fission. 
· There are three basic shapes of bacteria:  ___________ which are spherical shaped,  
______________  which are rod shaped and ___________  which are corkscrew 
shaped.

· Bacteria absorb nutrients from their surroundings.

· Gram staining, a special technique developed by Christian Gram, allows us to categorize bacteria into two categories- Gram Positive and Gram Negative bacteria.  The stain is affected by the presence or absence of an outer cell membrane.  Gram positive bacteria retain the color of the stain.  Gram Negative bacteria do not retain the color of the stain.  Antibiotics are also affected by this outer membrane and determine which antibiotics should be prescribed.
Types of Bacterial Diseases and Symptoms

· Lyme disease: tick bite with rash, fever, & aches

· Tetanus: muscle spasms, paralysis, death

· Tuberculosis: cough, fever, fatigue, death

· Pneumonia: fluid build up in lungs
· Strep Throat: sore throat, swollen glands, fever

· Salmonella: vomiting, fever, death

· Conjunctivitis- itchy, red eyes

Bacteria Population Explosion

· Suppose a bacterium reproduces by binary fission every 20 minutes

· The new cells survive and reproduce at the same rate. 

· After 16 hours two cells could become 8.5 billion

Many bacterial diseases can be cured with antibiotics.

Antibiotics are substances that slow or kill bacteria.  

Antibiotic Resistance

· Over the years, the misuse & increased usage of antibiotics has allowed some bacteria to become resistant to their effects.

· The bacteria that is resistant survives & passes its genetic information on to the next generation.

· This makes it difficult to treat some bacterial diseases and has caused an increase in some diseases due to lack of effective antibiotics.

Benefits of Bacteria

· Most bacteria is either harmless or helpful to humans.

· Ways people depend on bacteria

· Food production: feeds on sugars in milk during cellular respiration to aid in the production of yogurt & cheese.

· Environmental recycling & clean-up: produces oxygen for the atmosphere, break down dead organisms, and transgenic bacteria can aid in oil-spill clean-up.

· Health maintenance: helps digestive tract break down foods & produce necessary vitamins.

· Production of Medicines: help produce _______________ for diabetics and _________  ___________  _____________ for normal growth in children.
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Compare and Contrast Bacteria and Viruses-  Create a double bubble map showing the similarities and differences between viruses and bacteria. 
Protists

· Protists are a group of single-celled organisms that are classified into the Domain  ___Eukarya________ because protists have nuclei. 

· There is a lot of variety within Protists so they do not fit neatly into any other _____Kingdom________   [fungus, plant nor animal]; therefore, they are placed in a kingdom of their own called Protista.  

· Since Protists vary so much we place them into three subcategories:  ____plant like_____,   ____animal like____  and  ____fungi like______  .

· Protists are mostly, single-celled  _____microscopic_______ organisms. 

· Protists live in __moist______ environments.

· They can destroy tissue, blood cells, or interfere with normal body functions.

· Some can be fatal when not treated quickly.

The Important Four!
Paramecium 

· uses __cilli____ for movement and feeding.

· Food is taken into its gullet and a food __vacuole___ is formed.

· Has 2 contractile vacuoles to maintain ____homeostasis________ 

· Has a macronucleus = working library of everyday existence genetic info and       
 
a micronucleus = reserve copy of the cell's genes.

· Reproduction - under normal conditions- asexually by mitosis & cytokinesis
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- under stress- conjugation = allows for exchange of DNA.  Micronucleus undergoes meiosis producing 4 haploid micronuclei.  [3 disintegrate].   



    -Two paramecia attach together by a connection called a pilli.  Through the pilli the paramecia exchange mironuclei. Old Macronucleus disintegrates and a new one is formed from the new micronucleus.
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Amoeba 
· moves by cytoplasm flowing into ___pseudopods___ 





=amoeboid movement.
· Food stored in vacuoles after being engulfed by pseudapods.  
· Left over waste is held in vacuole until released outside the cell.
· 
  - Reproduce by mitosis and cytokinesis 
· Cause Amoebic Dysentery if consumed in contaminated water.
Plasmodium - member of phylum sporozoa. 

· 
         - Causes Malaria.  Heterozygote for Sickle Cell has some protection.
· 
         - do not move on their own and are parasitic [in host]. 
· 
         - reproduce by means of sporozoite
· 
         - life cycle – mosquito bites infected human picking up 



   Plasmodium gamete cells.  Sexual phase in mosquito=gametes fuse to form zygotes, meiosis occurs, and sporozoites are produced and migrate to salivary gland. Mosquito then bites another human injecting Plasmodium sporozoites which travel to 

  liver and infect liver cells where Plasmodium multiply 



  asexually.  Liver cells burst releasing Plasmodium cells called 


  merozoites that infect red blood cells where they multiply asexually.

     - Merozoites stage eats the contents of the cell- breaks down hemoglobin to amino 
acids and heme. 
Euglena -member of phylum Euglenophytes
· have two flagella but can crawl through mud when not enough water to swim.
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no cell wall, but have intricate cell membrane called pellicle= 


folded into ribbon-like ridges supported by microtubules.
· 
  -Organelles:  contractile vacuole, gullet, nucleus, AND
· 

eye spot= cluster of reddish pigment which helps find 



     sunlight  FOR the chloroplasts
· 
   -Can also absorb nutrients from decaying organic material when no light
· 
   - Has carbohydrate storage bodies
· 
  -Reproduce =asexually by miotosis and cytokinesis
Diseases Caused by Protists

· Malaria: transferred to human blood from the biological vector mosquito.
· Amoebic Dysentery: acquired from contaminated food or water or untreated sewage.

· Sleeping Sickness: transferred by tsetse flies from one host to another such as a cow.

· Treatment of these diseases depends on the type of infection. 

Parasites

· Parasitism occurs when one organism (parasite) lives on or inside another organism (host). 

· The parasite does not immediately kill the host.  

· Why would a parasite try to keep its host alive?

· __________________________________________________________________________________________________________________________________________

Fungal Infections

· Most fungi that infect the body are unicellular organisms. 

· Examples: yeast, molds, & mildew

· Fungi can infect the skin with a rash, irritate lungs, and inflame the heart, bones, and the brain.

· Fungi are treated with anti-fungal creams or medications. 

· Examples: athletes’ foot & ringworm
· Some fungi are used in the production of medicines.

· Penicillin is an antibiotic used to treat bacterial infections and is produced from the fungi penicillium.

Beneficial Uses of Yeast

· Yeast is a unicellular organism that is used to bake bread products & some alcohols.

· Fermentation is the process in which yeast makes energy by converting sugar into alcohol & carbon dioxide. 

· The trapped carbon-dioxide causes the dough to rise and the alcohol to evaporate in the warm temperatures. 

How Pathogens Spread 

· Pathogens can spread through contact with an infected person; soil, food, or water; a contaminated object; or an infected animal.

· An animal or organism that carries a disease that can be passed to humans is called a biological vector.  [Look up each pathogen carried by the vectors listed.  List a potential prevention/cure for each.]

· Examples of Vectors:
· rats: black plague 

· birds: West Nile virus

· mosquitos: malaria

· dogs: rabies

· ticks: Lyme disease

Ways to Prevent the Spread of Diseases 
Discuss at least 3 ways to prevent the spread of disease.[image: image2.png]



