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THE CHAIN OF INFECTION:  

If you break any of the 6 links in the chain of infection then an infection is unable to spread. 

     1.  Infectious agent 

   - Microorganisms 

  - Your own flora (Opportunistic: Normally fine but may cause an infection if the right opportunity arises) 

     2.  Reservoir 

     3.  Portal of Exit 

   - GI Tract 

  - Respiratory Tract 

   - Urogenital Tract 

   - Skin or Wounds Infections 

   - Blood 

     4.  Means of Transmission / Transport 

     5.  Portal of Entry 

   - Enteral - Via the intestines (from mouth or anus) 

   - Parenteral - Via anywhere else 

     6.  Susceptible Host 

   - Immunosuppressed (due to medication or diseases) 

  - Elderly / Young 

 

Things Microorganisms (Bugs) Require to Survive Include: 

     -  A certain pH (Differs depending on the microorganism) 

     -  Moisture or lack of moisture 

 Gram +ve Microorganisms like it dry 

 Gram -ve Microorganisms like it wet (Remember this as the sea level is always lower) 

     -  A Food Source 

     -  Require Oxygen (known as aerobic microorganisms) 

 or 

     -  No Oxygen (known as an-aerobic microorganisms) 

 

Sterilization  Removal of ALL living matter. 

Disinfection  Removal of MOST pathogenic microorganisms (except spores). 

Cleaning  Removal of surface material. 

 

Good hygiene and access to clean water is the most effective way of limiting disease. 

Random Note: The 5 subclasses of antibodies are: (Remember they can spell D.A.M.a.G.E) 

  IgD  IgA  IgM  IgG  IgE 
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IMMUNITY - A brief reminder 

First Line of Defense 
(Always there. Stop microorganisms from 

getting into your body) 

Second Line of Defense 
(Defend you from microorganisms that have 

managed to get into your body) 

Third Line of Defense 
 

- Skin (intact) 

- Mucus membranes 

- Stomach acid 

- Urine flow 

- Normal flora 

- Phagocytes 

     Macrophage (Big eaters) 

     Neutrophils 

- Inflammation 

- Fever 

- Edema (swelling) 

- T Cells (Cell mediated) 

- B Cells (Humoral mediated) 

     Release antibodies: 

     IgD, IgA, IgM, IgG, IgE 

Non-Specific 
(Will try to defend you against anything) 

 

Innate 

Non-Specific 
(Will try to defend you against anything) 

 

Innate 

Specific 
(Will only defend you against one thing) 

 

Acquired 

 

WHAT IS A VACCINE? 

 A preparation of a disease-causing agent or its product to induce active immunity. 

 

HISTORY OF VACCINES - In brief 

 Edward Jenner 1796 credited with inventing first vaccine. 

 Experimented with using Cowpox to immunize against Smallpox. 

 

NOTABLE DISEASES WITHOUT VACCINES - Some Examples 

 - Dengue Fever 

 - Malaria 

- HIV 

 

HOW DO VACCINES WORK? 

 They make the immune system build up a response to a pathogen before it ever  

  encounters it. (Like your body is stockpiling weapons BEFORE a war breaks out.) 

 This is known as a primed state. 

 Success depends on the generation of memory T and B cells and the stockpiling  

  of antibodies. 
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WHAT MAKES A SUCCESSFUL VACCINE? 

 - Safe 

  Must NOT cause disease or death 

 - Protective 

  Must protect you against live pathogens 

 - Sustained Protection 

  Must protect you for a sustained period of time (preferably years) 

 - Induce Neutralizing Antibodies 

 - Induce Protective T-Cells 

 - Practical 

  Low cost 

  Biological stability 

  Easy to administer 

  Few side effects 

 

WHAT KIND OF VACCINES ARE THERE? 

Vaccine Type Pros Cons 

Live Attenuated 

A weakened version of the pathogen 

is injected. 

This allows the body's natural 

immune system to build up a defense 

with minimal chance of the disease 

being able to take over. (Elicits IgG 

and IgA antibody response) 

- Activate all phases of immune 

system 

- More durable immunity 

- Cheaper to produce 

- Can mutate back to 

virulent form 

- Can spread via contact of 

vaccine 

- Must be kept acclimatized 

- No administration to the 

immunosuppressed 

Inactivated 

An inactive (killed) version of the 

pathogen is injected. 

This allows the body's natural 

immune system to build up a defense 

with NO chance of the disease being 

able to take over. 

- NO chance of reverting to 

virulent form 

- Generally sufficient if boosters 

are given 

- Tend to perform better in the 

tropics 

- Can administer to the 

immunosuppressed 

- Immunity is shorter 

lasting 

- Does not always work 

- Requires boosters 

- Higher cost 

- Little IgA immunity 

- Requires monkeys to 

grow 

Recombinant Subunit 

Only part of a pathogen is injected. 

The pathogen is genetically 

manipulated to create a protein. 

Allows the body's natural immune 

system to build up a defense with NO 

chance of the disease being able to 

take over. 

- No risk to workers of catching 

the disease while making vaccine 

- Can make the vaccine as 

concentrated or diluted as needed 

- VLP (Virus Like 

Protein/Particles - fake version of 

a pathogen) generate a great 

immune response 

- Requires multiple 

boosters 
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WHAT ARE SOME OF THE BIG PROBLEMS WHEN CREATING VACCINES? 

Immunosuppressed people can’t always receive vaccines. 

Many vaccines require refrigeration. 

We can’t effectively grow (culture) some viruses. 

Risk to workers/environment during vaccine manufacturing. 

Could generate an autoimmune response. 

Integration of virus DNA into host genome (e.g. May cause HIV) 

Live attenuated vaccines may revert to virulent forms. 

 

The first minute or so of this video gives a great overview of vaccines. 

https://www.youtube.com/watch?v=ztkNLWFgYH8 

 

DEFINE OBESITY 

An epidemic disease that presents with abnormally high % of generalized or localized body fat. 

 

OBESITY IS A RISK FACTOR FOR 

- Hypertension (high blood pressure) - Coronary Heart Disease/Heart Attack 

- Type II Diabetes   - Stroke  - Cancer 

- Apnea (not breathing)   - Osteoarthritis - Lower back pain 

 

WHY ARE PEOPLE BECOMING OBESE: Set Point Theory 

People gain weight when their Energy Input exceeds their Energy Output 

 Energy Input:  Food eaten (carbohydrates + proteins + fat)  

 Energy Output:  Basal Metabolic Rate + Waste Heat + Voluntary Activity 

 

If Energy Input exceeds Energy Output, it = Positive Energy Balance (weight gain) 

If Energy Output exceeds Energy Input, it = Negative Energy Balance (weight loss) 

 

When you gain weight Adipocytes (fat cells) undergo Hypertrophy and Hyperplasia. 

 Hypertrophy:  They get bigger (win a bigger trophy) 

 Hyperplasia: They multiply (think plagiarism) 

 

 

 

 

https://www.youtube.com/watch?v=ztkNLWFgYH8
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PRIMARY OBESITY 

 Obesity caused because of “your own fault” 

  - Socioeconomic / Cultural factors 

  - Psychological factors 

  - Environmental factors 

 

SECONDARY OBESITY 

 Obesity caused BY other diseases 

  - Prader Willis syndrome   - Hypothyroidism 

  - Cushing’s Syndrome   - Hyperinsulinemia 

  - Polycystic Ovarian Syndrome  - Drug adverse effects 

  

WHAT HAPPENS TO MAKE YOU FEEL HUNGRY 

 Hormone Ghrelin is released by the stomach (Think your stomach growls) 

 Ghrelin acts on the appetite center in your hypothalamus and makes you hungry 

 

WHAT HAPPENS TO MAKE YOU FEEL FULL 

 1. Stretch receptors in your stomach 

 2. Hormone Insulin is released from your pancreas (It’s in the Pan) 

 3. Protein YY is released by your gastrointestinal tract (This steak is rather Protein-yy) 

 4. Hormone Cholecystokinin is released by your gastrointestinal tract 

 5. Hormone Leptin is released from your adipose (fat) tissue (Let’s stop eating) 

 These all act on the appetite center in your hypothalamus to make you feel full 

 

HOW DO WE MEASURE BODY FAT? 

 Anthropometry - BMI (Body Mass Index) 

  BMI = Weight / Height² (in meters)  

A healthy score is between 18.5 and 25 

- Does not recognize where fat is located 

- Could be an increase in fat, bone or muscle 

- Unreliable in children, elderly, bodybuilders, pregnant women 

 DEXA (Dual Energy X-ray Absorption) 

  Most accurate but also the most expensive method. 

 WHR (Waist Hip Ratio) 

  Compares “apples” (android) with “pairs” (gynoid) 

  In other words acknowledges where the fat is located  

  Female WHR > 0.85 = “apple” 

  Male WHR > 0.90 = “apple” 
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METABOLIC SYNDROME (AKA MetS. AKA the Deadly Quartet) 

Met S is diagnosed when an individual has any three of the following signs: 

 1. High waist circumference (I.E. They’re “apple” shaped) 

 2. High triglycerides (Sort of a measure of fat in the body) 

 3. Low HDL’s (The “good” cholesterol. Think of H for “Happy”) 

 4. High blood pressure 

 5. High fasting glucose levels (High levels of sugar in the blood) 

 

Met S is a huge risk factor for 

 - Type II Diabetes 

 - Cardiovascular Diseases 

 

WHY IS BEING “APPLE” SHAPED SO BAD (or why is having Met S so bad?) 

- Fat around your abdominal region tends to be more metabolically active 

- This Releases Free Fatty Acids into your circulation (having more ‘acid’ in your blood is not a good thing) 

- This decreases your body's sensitivity to hormone Insulin (more on this when you cover diabetes) 

- This results in more Insulin being secreted by your pancreas 

- Thus your body gets hyperinsulinemia (lots of-insulin-in your blood) 

- This results in dyslipidemia (dysfunction of-lipids-in your blood) which means you have 

  - Lots of Triglycerides and LDLs (Fat and the “bad” cholesterol. Think of L for “Lethal”) 

  - Little HDLs (The “good” cholesterol. Think of H for “Happy”) 

- This causes vasoconstriction (constriction of your blood vessel thus making a narrower lumen) 

- Which caused hypertension (which is never a good thing as you will learn later) 


