CHAPTER 17

Allergy-def

  This chapter is mainly about allergies and vaccines.  An allergy is the production of IgE antibodies or T cells for a substance that is normally harmless.  IgE antibodies are one of the five types in our system, and they are very involved in allergic reactions.  Some people make millions of IgE antibodies to attack 
pollen.  They don't need to, but they do, and they have an allergy to pollen.  Most allergies involve the person making IgE antibodies to attack something that is harmless--pollen, peanut oil, bee venom from a bee sting, penicillin, etc.   Some allergies involve the person making lymphocytes called T cells to attack
something that is harmless.  A good example of this is some people making millions of T cells to attack poison ivy oil.  These T cells hang out just beneath the skin.  If the person is exposed again to poison ivy oil the T cells cause a reaction leading to a rash.  

Anaphylaxis: def, Localized vs. Systemic

  The first time a person is exposed to something like pollen, they may react and make millions of IgE antibodies to attack pollen.  This first time around the person has no symptoms, but they are called sensitized.  If that person is exposed again to pollen, they will react and have symptoms.  Anaphylaxis is an actual allergic reaction, with symptoms.  The person has been exposed for a second time and now they have symptoms and some real problems.  There are two kinds of anaphylaxis in general:  Localized and Systemic.  A localized anaphylaxis involves a person ingesting or inhaling something they are allergic to.   In terms of ingesting, that would include food allergies, such as peanut oil.  In terms of inhaling, that would include things like pollen.  A systemic anaphylaxis involves a person having something they are allergic to wind up in their blood.  A good example of this is a person having an allergy to the bee venom they pick up from a bee sting.  In general, the systemic anaphylaxis is the bigger and more dangerous reaction.  Some people have actually died from an allergic reaction to a bee sting.  It is possible for an allergic reaction (anaphylaxis) to start out Localized and become Systemic. This is especially true for food allergies as the food (like peanut oil) gets ingested and then absorbed into the blood.
___________________________________________________________________
You should print out and refer to Exam 3 Diagram 7.

Localized Anaphylaxis-pollen:  IgE, which cells, 500,000, 3 effects of histamine

  Some people have an allergy to pollen. Those people make millions of IgE antibodies to attack pollen, which they do not need to make. For most people, their immune system recognizes pollen as harmless and ignores it. For some people, the immune system seems to recognize pollen as harmful and makes
millions of IgE antibodies to attack pollen.  The pollen reaction involves the mast cells in the lining of the nasal cavity.  There are millions of mast cells in the lining of our nasal cavity. These mast cells contain mainly histamine. Our diagram shows on the top left a mast cell with granules full of histamine.  When a person makes millions of IgE antibodies to attack pollen, these antibodies coat the mast cells on the lining of the nasal cavity in pairs. The top right of our diagram shows a mast cell covered with pairs of IgE antibodies to attack pollen.  Our diagram shows a total of 8 antibodies (four pairs) that have been drawn way too big.  In real life, each mast cell would be covered with about 500,000 IgE antibodies for pollen.  This would happen to a lot of mast cells on the lining of the nasal cavity.  This person is now called sensitized to pollen.  Every year, especially in April, we are all exposed to pollen.  The bottom left of our diagram shows the pollen grains that have come in and become bound to the antibodies.  In real life, it would be thousands of these bindings per mast cell.  All these bindings make the mast cells fall apart.  The bottom right of our diagram shows the mast cell falling apart, releasing the granules that are full of histamine.  Histamine now has 3 effects to cause the person to have symptoms:
1) excess mucous production, 2) vasodilation, 3) itching.   Histamine will cause excess mucous production to occur, and the person will have a runny or stuffy nose.  Histamine will also cause vasodilation to occur.  In this case it means certain capillaries would dilate (become bigger around)
causing the person to have red, blood-shot eyes.   Histamine will also get on some nerve endings and cause some degree of itching to occur.




Systemic Anaphylaxis:  bee sting, IgE, which cells, 500,000, 2 effects of histamine

You should refer again to Exam 3 Diagram 7.

When most people are stung by a bee, they do not react to the small amount of bee venom injected into them. However, some people make millons of IgE antibodies to attack the bee venom. This is unnecessary, but some people react this way. Those IgE antibodies will cover and coat the basophils in the person’s blood. There will be about 500,000 antibodies per basophil. The person is now sensitized to bee venom.  The right-hand side of our diagram shows a basophil that is covered with IgE antibodies for bee venom. If that person is again stung by a bee, the molecules of bee venom will bind to those antibodies, causing the basophils to fall apart, dumping a large amount of histamine in the blood. In this case, histamine has 2 effects:   1) make peripheral arteries dilate, 2) make the smooth muscle around the bronchi contract.  Peripheral arteries are the ones away from the midline—as in not the aorta.  Histamine causes those arteries to dilate and increase the size of the opening for the blood to go through.  This causes the blood in those arteries to slow down, causing the blood pressure to drop dramatically.  This is called Anaphylactic Shock—a large, rapid drop in blood pressure due to the allergic reaction.  This by itself can be fatal.  Histamine also causes the smooth muscle around the two bronchi to contract, they start to close, and the person cannot breathe well.  To fix both problems and perhaps save their life, the person needs an injection of epinephrine (epi-pen). Epinephrine will cause the peripheral arteries to constrict, the blood to speed up, and the blood pressure to go up to a save level.  Epinephrine will also cause the smooth muscle around the bronchi to relax so the patient can breathe well again.
			
___________________________________________________________________

Vaccines  (Discussion question)

  When we receive a vaccine, we are being exposed to something that we can react to by making millions of antibodies and memory cells to become immune.
It varies what a vaccine is made of.   Sometimes a vaccine is something called a toxoid.  A toxoid is a liquid toxin given off by a certain bacterium that
has been messed up by chemicals.  The toxoid should not make us sick, but we can react to the protein spikes (epitopes) on the toxin to develop immunity.
Sometimes a vaccine contains a bunch of the entire pathogens that have been messed up.  There are two different ways to mess up the entire pathogens
to make a vaccine:  Inactivated and Attenuated.  Sometimes a vaccine is just a whole bunch of epitopes only.  These vaccines never have a risk involved, 
because we cannot take a vaccine that is epitopes only and get that disease by mistake.  Sometimes a vaccine contains a nucleic acid—as in either DNA or RNA.  This allows our cells to make epitopes from a pathogen our body can react to.

Ideal answer:  Below is what students need to write out for this discussion question.

Vaccines:
       Four types:
             Toxoid
  	   Entire pathogens—messed up
             Epitopes only
             Nucleic acid

       Vaccines stimulate the production of antibodies, memory B cells, and memory T cells.
       Antibodies tend to last a few years.  Memory B cells and memory T cells usually last the rest of our life.
__________________________________________________________________

Vaccines:  Inactivated:  pathogen, bacterium, virus

  If a vaccine is made of the entire pathogens messed up, there are two ways the pathogens can be messed up:  Inactivated and Attenuated.  In general, an inactivated pathogen is so messed up it cannot reproduce at all.  A pathogen could be a bacterium or a virus.  In this case the pathogens are very messed up and cannot reproduce.  An inactivated bacterium is dead. Sometimes a vaccine is made of a bunch of dead bacteria (inactivated).  Because the bacteria are dead, you cannot get sick from the vaccine.  However, the dead bacteria have protein shapes (epitopes) we can react to and become immune.  An inactivated virus is so messed up by a chemical it cannot infect cells or reproduce at all.  Even though the virus is very messed up by a chemical, it still has surface proteins (epitopes) that we can react to and become immune.  

Vaccines:  Attenuated:  pathogen, bacterium, virus

  Sometimes a vaccine is made up of a bunch of messed up pathogens that are called attenuated. In general, an attenuated pathogen is messed up but can reproduce slowly.  Some people call the attenuated vaccines the "live" vaccines because these pathogens can reproduce slowly. With an attenuated vaccine, the pathogens you receive reproduce slowly in your system once you receive the vaccine.  This means there are more pathogens over time for you to respond to.  This means you will tend to make more antibodies and more memory cells to fight that pathogen. In general, attenuated vaccines give us a better immunity than inactivated vaccines.  In general, an attenuated bacterium is messed up by a chemical, still alive, can do binary fission slowly, but cannot secrete toxin to make us sick.  The attenuated bacteria are messed up by a chemical, but they are still alive.  In our system, they will do binary fission slowly, giving us more bacteria to react to which gives us a better immunity.  Attenuated bacteria are messed up enough they cannot secrete toxin to make us sick.  An attenuated virus is a mutated virus that can infect cells and can reproduce, but not nearly as much or as fast as usual.  These viruses are tricked into mutating in the lab and the mutated version can infect cells and reproduce, but not nearly as much as usual. These mutated viruses should not reproduce enough to make us sick, but there will be more viruses for us to react to, giving us a better immunity.  

Inactivated Bacterial:  1 EX

  There are four groups of vaccines based on what is in the vaccine.  The four groups are:  Inactivated, Attenuated, Toxoid, and Antigenic fragment.   In this section, students will need to know the examples in each group or sub-group.  In the group Inactivated there are two sub-groups: Bacterial and Viral.   I only know one example of a vaccine under Inactivated Bacterial:   The P part of the DTP vaccine.  I call this the old vaccine for pertussis (whooping cough). This vaccine is made of a bunch of the bacteria that cause pertussis that are all dead.  This is a very effective vaccine but in rare cases the bacteria are not all dead and the person gets pertussis from the vaccine.  For an adult, pertussis or whooping cough is no fun.  For a child, pertussis can be fatal.  The DTP vaccine has pretty much been discontinued because of safety concerns. The person with pertussis winds up with mucous globs in their trachea they try very hard to cough out.  They may cough and cough until they vomit and then repeat the process many times.  A child can be overwhelmed by this infection and stop breathing.

Inactivated Viral:  4 EX

  The vaccines that are Inactivated Viral are made up of lots of viruses that are very messed up by a chemical.  I know of four examples of vaccines under Inactivated Viral:   1) a flu shot, 2) the Salk polio vaccine, 3) the rabies vaccine. and 4) the shingles vaccine.  The flu (influenza) is caused by three viruses: Influenza A, Influenza B, Influenza C.  Every year they use past records to estimate which three or four strains of flu viruses they need to vaccinate for that winter.  They usually guess right about this, but not always.  A person cannot get the flu from the flu shot.  If a person feels sick after taking the flu shot, that is their reaction to the shot, not an actual case of flu.   The Salk polio vaccine came out in 1955 and it is an injection.  It is a very safe and effective vaccine that is still used today.  The rabies vaccine is called HDCV--Human Diploid Cell Vaccine.  This is one of the two rabies shots some people take because they were bitten by a wild animal. Chickenpox is caused by a virus
called Varicella-Zoster. This virus is in the herpes group—meaning that once a person gets over chickenpox, they will probably have some of those viruses in
their nerves being latent (inactive). If the viruses reactivate from nerves later in life, the person will have a painful condition called shingles. The shingles
vaccine can prevent a person from having that painful reactivation of the chickenpox virus.





Attenuated Bacterial:  1 EX
  
  The vaccines that are Attenuated Bacterial are made up of a bunch of bacteria that are messed up by a chemical, still alive, do binary fission slowly, but cannot secrete toxin to make us sick.  I only know of one example under Attenuated Bacterial:  the vaccine for tuberculosis.  The tuberculosis vaccine is recommended and perhaps required for health care workers because tuberculosis is spread through the air in droplets that come out of a patient when they talk, cough, or sneeze.  



Attenuated Viral:  4 EX
  The vaccines that are Attenuated Viral are made of a bunch of mutated viruses that can slowly infect cells and reproduce.  I know of four examples under Attenuated Viral:   1) fluMist, 2) Sabin OPV, 3) MMR, and 4) Chickenpox.  The vaccine called fluMist is a nasal spray vaccine.  It may eventually take over as the flu vaccine, but so far it does not appear to be as effective as a flu shot.  The Sabin OPV vaccine (Oral Polio Vaccine) came out in 1963.  It is an oral vaccine that is very effective. In rare cases, the viruses mutate back to the real version and the person gets polio from the vaccine.  This vaccine is not typically used by itself anymore because of this risk.  The best options are either the Salk polio vaccine by itself (injection), or a combination of the Salk vaccine and the Sabin vaccine. MMR stands for Measles, Mumps, and Rubella.  Rubella is also called German measles.  This appears to be a very safe and effective vaccine.  The Chickenpox vaccine is a fairly new vaccine that can prevent a person from getting Chickenpox, which is caused by a virus called Varicella-Zoster.

Toxoid:  2 EX

  The Toxoid vaccines are made of a toxin that has been messed up by a chemical.  Some bacteria give off liquid toxins that give us symptoms and make us sick.  These toxins have proteins in their structure that are called epitopes.  We attack those shapes because they are foreign to us.  The lab will take some bacterial toxin and mess it up with a chemical.  This messed up toxin (toxoid) cannot make us sick, but it still has epitopes we can respond to.  I know of two examples of Toxoid vaccines: Diphtheria and Tetanus.  This is the DT part of a vaccine called DTaP.   Diphtheria can be a life-threatening infection where the person can have organ damage and organ failure.  Tetanus is where the toxin makes muscles become stuck contracted and the person could stop breathing and die.  For some reason, the memory cells we make to fight the tetanus toxoid do not last forever, and we must take booster shots of that vaccine every few years to build back up our
antibodies and memory cells for that toxin.  The DTaP vaccine contains a full dose of all three vaccine—diphtheria, tetanus, and pertussis. Children should
take this vaccine when they are about 7 years old.  There is also a vaccine called Tdap.  This vaccine contains a full dose of the tetanus vaccine but 
smaller doses of the diphtheria vaccine and the pertussis vaccine. Children should take this vaccine as a booster when they are about 11 years old. If
an adult needs this type of vaccine, they should take the Tdap vaccine.




Antigenic fragment:  Recombinant:  2 EX

  The vaccines called Antigenic fragment are made of epitopes only.  If the vaccine does not contain the entire pathogen but only contains the epitopes, there is no risk here.  A person cannot take a vaccine that is epitopes only and get that disease by mistake.  Epitopes cannot cause disease, only the entire pathogen can.  At some point in the future, all vaccines will be the Antigenic fragment type because of the no risk involved. We are moving in that direction, but we are not there yet.  I know of two examples of vaccines under Antigenic fragment: Recombinant:   the vaccine for Hepatitis B and the vaccine for HIV.  The vaccine for Hepatitis B is a totally safe and very effective vaccine.  They are currently working on HIV vaccines in this same group.  These vaccines are epitopes only, so a person could not take these HIV vaccines and get AIDS from the vaccines.  These HIV vaccines are being tried right now on humans, but it takes years to get results back from vaccine trials.  HIV is a virus that mutates and changes very quicky, so it will be difficult to come up with an effective vaccine. However, I believe in the next few decades there will be a safe and effective vaccine for HIV. This group is called "Recombinant" because in the lab they "recombine" yeast DNA and viral DNA. They give yeast cells viral DNA and let the yeast cells make the epitopes for the vaccine.  
Antigenic fragment:  Conjugated:  3 EX

  The vaccines called Antigenic fragment: Conjugated also contain epitopes only and have no risk. I know of three examples under Antigenic fragment: Conjugated:  1) the vaccine for Streptococcus pneumoniae, 2) the vaccine for Haemophilus influenzae,  and  3) the vaccine for Neisseria meningitidis.  These bacteria are the most common causes of bacterial meningitis. These vaccines have been a big help in cutting down on the number of cases of bacterial meningitis, especially in kids.  Sometimes meningitis breaks out in a daycare or a dorm, and these vaccines have been a big help with that.  The vaccine for Streptococcus pneumoniae is sometimes called the Pneumococcal vaccine.  The vaccine for Haemophilus influenzae is sometimes called the Hib vaccine. Hib stands for Haemophilus influenzae strain b.  The b strain of that organism causes us the most problems.  The vaccine for Neisseria meningitidis is sometimes called the Meningococcal vaccine.
  This is a vaccine that many college students have taken because this organism tends to cause outbreaks of meningitis in dorms and classroom situations. These vaccines are called Conjugated because conjugated means combined.  These vaccines tend to combine epitopes to increase the patient's response. 

Antigenic fragment:  Acellular:  1 EX

  This vaccine called Antigenic fragment: Acellular contains epitopes only and has no risk. I know of only one example under Antigenic fragment: Acellular:   the aP part of a vaccine called DTaP.  I call this the new vaccine for pertussis.  This vaccine is totally safe, but for some reason it is not as effective as the vaccine called DTP.  Over the last few years, most countries have been using just the vaccine called DTaP for pertussis.  This has cases of pertussis on the rise because the vaccine is not as effective as it could be.  Now, many countries are going to a combination of DTP and DTaP for each person to be more effective.  These vaccines are called acellular because the lab removes a section of the cell wall from the pertussis bacterium that contains epitopes.  The vaccine is a whole bunch of these cell wall
sections with epitopes.  It is called acellular because it does not contain the entire cell, just those cell wall sections with epitopes.  


Nucleic acid vaccines:     3 examples

  Nucleic acid vaccines involve using DNA or RNA from the pathogen to 
stimulate the production of epitopes from that pathogen that our body
can respond to.  Here are some examples in this group of COVID-19 vaccines:

  Moderna COVID-19 vaccine:
    -Type of vaccine:   mRNA
    -2 shots/ 28 days apart
    -Lipid nanoparticles are used to deliver mRNA from Coronavirus to our
      cells. Our cells use the mRNA to make epitopes from the Coronavirus.
       These epitopes are presented on the plasma membrane of our cell
        and our immune system reacts to those shapes by making white blood cells
        called lymphocytes and microscopic proteins called antibodies to attack 
        these shapes. If these lymphocytes and antibodies become numerous enough,
        the person could be immune to Coronavirus.

Pfizer COVID-19 vaccine:
    -Type of vaccine:   mRNA
    -2 shots/ 21 days apart
    -Lipid nanoparticles are used to deliver mRNA from Coronavirus to our
      cells. Our cells use the mRNA to make epitopes from the Coronavirus.
       These epitopes are presented on the plasma membrane of our cell
        and our immune system reacts to those shapes by making white blood cells
        called lymphocytes and microscopic proteins called antibodies to attack 
        these shapes. If these lymphocytes and antibodies become numerous enough,
        the person could be immune to Coronavirus.


Johnson and Johnson COVID-19 vaccine:
        -Type of vaccine:    viral vector
        -1 shot
        -A virus called the Adenovirus (a common cold virus) is used to deliver
           certain genes (DNA) to our cells.  These genes allow our cells 
           to make mRNA and then use the mRNA to make epitopes from
           the Coronavirus.  These epitopes are presented on the plasma membrane 
           of our cells and our immune system makes lymphocytes and antibodies 
           to attack those protein shapes. If enough lymphocytes and antibodies 
           are produced to attack the Coronavirus protein shapes, the person 
           could become immune to Coronavirus.



 
			
