
 

 

GMED2000: Applied Bioscience for Chronic Conditions  
- UNIT NOTES – 

 

- PHARMACOLOGY -  
Introduction to Pharmacology & Diabetes (Lecture)  

Pharmacology is the study of drugs which are substances used for their beneficial effects on living systems 

 

Drug: is a substance used to modify the pathological state to benefit the recipient. Given for therapeutic 

purpose.  

- Identified by 3 names: chemical, generic name, trade name (drug company to advertise)  

Chemical name: is a precise description of drugs chemical composition and molecular structure 

Generic name: determined by manufacturer and approved by local drug regulating authority (official name) 

Trade name: decided by drug company, company advertises the drug trade name  

 

Drug classification:  

- source                                                 - clinical use  

- chemical formula                             - body system affected by drug  

- Pharmocokinetic parameters        -drug schedule 

- activity                                               - pregnancy safety 

-action                                                  - allowed to be used in sport competition  

Drug Schedule:  

 

 

 



 

 

Cellular components of Inflammation: 

Mast cells are the most important activator of inflammatory response.  
- Are responsible for the release or synthesis of inflammatory 
mediators such as histamine and prostaglandin. 

Neutrophils & macrophages  engulf and destroy microorganisms.  

Eosinophils  are produced by the mast cells that kills parasitic organisms and help 
regulate inflammatory response  

Platelets  interact with proteins of the clotting systems bleeding and release a 
number of mediators that promote and control inflammation  

 

Inflammatory mediators  

HISTAMINE is released from mast cells and causes increase in vascular 
permeability 

CHEMOTACTIC FACTORS create a chemical gradient that attracts inflammatory cells to 
inflammation site.  

LEUKOTRIENES, PLATELET ACTIVATING 
FACTOR & PROSTAGLANDINS  

increase vascular permeability.  

CYTOKINES, NITRIC OXIDE, TUMOUR 
NECROSIS FACTOR-ALPHA  

have both pro inflammatory and anti inflammatory aspects  

 

Different mechanisms of the immune system dysfunction  

 

Alterations in immune function  

Inappropriate immune responses may: 

1) Exaggerated against environmental antigen (known as an allergy or hypersensitivity)  

2) Directed against transplanted foreign tissue (such as organ transplant or blood transfusion)  

3) Misdirected against body’s own cell (known as autoimmune)  

4) Insufficient to protect the host (such as acquired immunodeficiency) 

HYPERSENSITIVITY  Is an exaggerated immune response that results in harm to the individual  
- An allergy refers to the hypersensitive reaction caused by an environmental antigen 
called an allergen  
- Reactions may occur within minutes to hours of being exposed (immediate) or may be at 
maximum severity days post re-exposure to the antigen (delayed) 
 
4 Different types of reactions:  
Type 1: IgE-Mediated hypersensitivity reaction  
-IgE-Mediated reaction occurs after the antigen reacts with the IgEon mast cells.  
-Leads to mast cell degranulation and the release of histamine and other inflammatory 
substances  
- H1 and H2 receptors activated 
Type 2: Tissue-Specific hypersensitivity reaction  
Tissue-Specific are reactions against specific cells or tissue and caused by 4 possible 
mechanisms  
1.Complement-mediated lysis (autoimmune haemolytic anaemia)  



 

 

2.Opsonisation and Phagocytosis (immune thrombocytopenia)  
3.Antibody-depleted cell mediated cytotoxicity  
4.Modulation of cellular function (i.e. Graves disease) 
Type 3: Immune Complex-Mediated hypersensitivity reaction  
Immune Complex are caused by the formation of immune complexes that are deposited 
in target tissues.  
- They activate the complement cascade and generate fragments attracting neutrophils to 
the inflammatory site  
- During phagocytosis large numbers of lysosomalenzyme are also released  
- The lysosomalenzymes and neutrophils destroy healthy tissue 
Type 4: Cell-Mediated hypersensitivity reaction  
-Cell-mediated reactions are caused by specifically sensitised T cells, which either kill 
target cells directly or release lymphocytes that activate other cells, such macrophages  
- Macrophages activate the lysosomal enzymes that cause tissue destruction 
 
*Type 1, 2, and 3 are immediate responses and Type 4 is delayed 

  



 

 

-FLUID & ELECTROLYTES –  

- To maintain an optimal environment for cellular function, electrolytes and acid-base balance 

needs to maintained within a narrow range  

- The kidneys control the fluid and electrolyte balances with the activation of Antidiuretic hormone 

(ADH) as the renin-angiotensinaldosterone-system (RAAS)  

- Both the lungs and kidney are responsible for maintaining acid-base balance 

Fluid distribution & fluid compartments of the body  

- 60% of an adult body is water  

- Body fluid is divided in to:  

  1) Intracellular Fluid (ICF) = Fluid inside the cell 

  2) Extracellular Fluid (ECF) = fluid outside the cell  

   -Interstitial fluid = fluid outside of the blood  

   - Plasma (intravascular fluid) = fluid in the blood vessel  

ICF  Provides a medium for a metabolic process and contains higher 
concentrations of potassium, magnesium, phosphate, glucose 
and oxygen 

ECF  Transports oxygen and nutrients to the cells and takes wastes 
away from cell and contains higher concentrations of sodium, 
chloride and bicarbonate  

 

Movement of body fluid  

- Water crosses the cell membrane by moving out of the capillary into the interstitial space of from 

the interstitial space back into the capillary via Osmosis and hydrostatic pressure  

- Capillary hydrostatic pressure (BP): Pushes blood along the vessel and forces water out of the 

capillaries into the interstitial space  

- Capillary Oncotic pressure: Draws the from the interstitial space into the capillary 

 

Alterations in fluid movement 

Isotonic 
 

is the same concentration of solutes as plasma….there is 
no net or gain of water within the cell  

Hypertonic 
 

have greater solute than plasma…..water is drawn out of 
the cell causing it to shrink 

Hypotonic  
 

have a lower solute concentration than plasma….water 
moves into the cell causing cell to swell and rupture 

 

Oedema (to swell):  It is the excessive accumulation of fluid in the interstitial space  

Can be caused by:  

• Increase in hydrostatic pressure (hypertension)  

• Low plasma oncotic pressure (decrease in albumin from liver disease or malnutrition)  

• Increased capillary membrane permeability (inflammatory process)  

• Lymphatic obstruction (axillary or femoral node clearance from carcinoma) 



 

 

 

- DIABETES -  
-Chronic disease 

- progressive disorder 

- type 1 (T1) & type 2 (T2) 

- All parts of the body are affected  

- Aim for self management for patients when they are discharged from hospital= large amount of patient 

education required!  

• Develops when energy intake exceeds energy expenditure 

• Excess energy stored as adipose tissue 

• Overweight & obesity associated with increased risk of chronic disease  

• BMI (Body mass index: Weight (Kg) divided by height (m)  

• Waist circumference: central obesity VS. Peripheral obesity  

 

Central obesity: intra-abdominal fat  

- insulin resistance, increased insulin secretion, increased cortisol, decreased growth hormone.  

Risk Factors for obesity:  

• Lifestyle factors 

- unhealthy diet 

- physical inactivity 

- stress 

- smoking 

- socioeconomic factor  

• Genetic factors 

• Metabolic disorders  

Adipose Cells:  

• Metabolically Active 

- produce hormones and cytokines that regulate food intake, lipid storage, metabolism, insulin 

sensitivity and female reproduction 

- influence the immune system, vascular homeostasis and BP  

- stimulate angiogenesis  


