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Connective Tissue: connects epithelial cells to the body (blood, fat & bone etc.). Specialised cells, 
extracellular protein fibres and ground substance create a matrix. 

- Provides structural framework, transports fluids & dissolves substances, proteins organs, supports 
tissues, stores energy (lipids) and can defend against microbial infection. 

 
Connective Tissue Proper: consists of extracellular matrix and ground substance (highly viscous), as 
well as macrophages. 

- Loose Connective Tissue 
o Adipose Tissue (areola tissue): consists of fat cells with little extracellular matrix to store fat for 

energy & insulation 
o Reticular Tissue: network of reticular fibres that provide supportive framework for soft organs. 

Forms stroma of organ. 

- Dense Connective Tissue: forms ligaments (bones to bones at joints) and tendons (skeletal 
muscle to bones) 

o Dense Regular Connective Tissue: consist of collagenous fibres packed into parallel bundles 
o Dense Irregular Connective Tissue: consists of collagenous fibres interwoven into a mesh-like 

network 
 
Fluid Connective Tissue 

- Blood: plasma matrix & erythrocytes, leukocytes & platelets. Transports nutrient wastes and 
respiratory gases. 

- Lymph: lymph fluid & lymphocytes 
 
Supportive Connective Tissue 

- Cartilage: gel matrix of chondroitin sulphate and chondrocytes (found in lacunae) 
o Hyaline: most common, tough & flexible (between ribs, elbow and knee joints) 
o Elastic: elastic fibres, very flexible (in ear & larynx etc.) 
o Fibrocartilage: collagen fibres (very tough) (between spinal vertebrae) 

- Bone: matrix of calcium salts and collagen fibres 
o Osteocytes (lacunae): nutrients and communication occur via canaliculi 

 
Membranes: group of epithelial and connective tissue combines to protect organs 

- Mucous: lines passageways to lubricate, protect and aid in absorption or secretion 

- Serous: thin, around organs and can attach organs to the body (i.e. pericardium, pleura or 
peritoneum). Has 2 surfaces: parietal and visceral 

- Cutaneous (Skin): thick, waterproof & dry 

- Synovial (joints): produces synovial fluid 
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Blood & Immunity 
 

Blood Functions 

- Transports gasses, nutrient, wastes & hormones 

- Regulates body temperature through thermoregulation 

- Monitors ECF pH & ion conc. by absorbing acids and removing or supplies ions 
- Minimises fluid loss with clotting factors 

- Defends against pathogens with WBCs Blood Components 
 
Fluid Connective Tissue Matrix: Plasma (suspension of proteins) 

- Cell Components 
o RBCs (erythrocytes): transports O2 
o WBCs (leukocytes) - immune response 
o Platelets (thrombocytes) - clotting  

 

- Plasma Components 
o Water (92%): transports organic & inorganic molecules, cells & heat 
o Plasma Proteins (7%) 
§ Albumins: causes osmotic pressure of plasma & transports lipids, steroid hormones 
§ Globulins: transports ions, hormones, lipids & involved in immunity (immunoglobulins) 
§ Fibrinogen: clotting component, proenzymes & hormone 
§ Regulatory Proteins: enzymes, proenzymes & hormone 

o Other Solutes (1%) 
§ Electrolytes: ECF ion composition (K+, Ca2+, Mg2+, Cl–, HCO3–, HPO4–, SO4

2–) 
§ Organic Nutrients: ATP production (growth, maintenance of cells), lipids, carbohydrates & 

amino acids 
§ Organic Wastes: carried to sites of breakdown or excretion, includes urea, uric acid, 

creatinine, bilirubin & ammonium ions 
 
Red Blood Cells: no nucleus, mitochondria or ribosome, relies on plasma glucose for ATP. Transports 
O2 & CO2 in the bloodstream. 

- Shape: biconcave disc to increase SA:V ratio and allows stacking in vessels, as well as provides 
flexibility 

- 3-4 Month lifespan 
 
Haemoglobin: releases O2 when plasma O2 is low (in the tissues) and binds O2 when plasma O2 is high 
(in the lungs) 

- 2 alpha & 2 beta chains, and a heme molecule (Fe2+ ion binds oxygen) 
 
Sickle Cell Anaemia: defect in the beta chain causing RBC to become stiff and curved when Hb 
releases O2. Can block capillaries, cause pain or damage organs  
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Autoregulation of Blood Flow: occurs via neural & endocrine mechanisms to ensure adequate blood 
flow to each organ 
 
Vasodilation caused by metabolic markers: 

- Decreased O2 or increased CO2 (vessels dilate to increase blood flow to remove CO2 & increase 
O2) 

- Increased lactic acid (vessels dilate to transport more buffers to reduce lactic acid) 

- Increased NO (released by endothelium in relation to increased BP, vessels dilate to decrease BP) 
 
Vasoconstriction caused by reduced metabolic markers: 

- Endothelin (released by endothelial cells to act on smooth muscle to constrict) 

- Prostaglandins & Thromboxane (released by platelets when damage occurs, and clotting process 
is initiated) 

 
Cardiovascular Pressure: regulated by neural mechanisms (short term) & hormonal mechanisms (long 
terms) 

- Resting Blood Pressure (BP): 120/80 

- Hypertension: high blood pressure 

- Hypotension: low blood pressure 
 
 

Mean Arterial Pressure (MAP) = Diastolic Pressure + (1/3 x Pulse Pressure) 
 

Pulse Pressure = (Systolic Pressure - Diastolic Pressure) 
 

OR 
 

Mean Arterial Pressure (MAP) = Cardiac Output (CO) x TPR (overall systemic arteriolar diameter) 
 

CO = HR x SV 
 

 
Neural Regulation 
CVS Control Centre is in the medulla oblongata 

- Cardioacceleratory Centre: controls sympathetic activity 

- Cardioinhibitory Centre: controls parasympathetic activity 
 
Pressure changes responded to by baroreceptors in the aortic arch and carotid sinus which are 
sensitive to stretch when blood pressure increases, resulting in acceleratory or inhibitory actions
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Glomerular Filtration Rate (GFR): amount of filtrate produced by the kidney each minute (measured 
by creatinine clearance) ~180L of filtrate per day. Controlled by: 

- Autoregulation: local response 

- Autonomic Regulation: sympathetic innervation which vasoconstricts afferent arteriole to 
decrease GFR (i.e. occurs during exercise) 

- Hormonal Regulation 
o Renin-angiotensin System 
o Natriuretic peptides 

 

Antidiuretic Hormone (ADH): increases permeability of collecting tubules causing more water to be 
reabsorbed 
 
Aldosterone: increased levels increase sodium reabsorption and hence water reabsorption (water 
follows salt) 
 
Natriuretic Peptides (ANP or BNP): opposes ADH action causing more water to be eliminated 
 
 

Digestive System 
 
Ingestion: materials entering the digestive tracts 
 
Mechanical Processing: chewing (crushing & shearing of food to help it pass through the digestive 
tract) 
- Increases SA to aid in enzymatic digestions 

- Food & fluids undergo mechanical processing in the stomach through swirling, mixing & churning 
 
Secretion: digestive tract epithelium & accessory organs release water, enzymes, buffers, acids & salts 
to aid in digestions & absorption 
 
Digestion: chemical breakdown of food into smaller fragments which can be absorbed by the 
intestines through the use of nutrient specific enzymes 
 
Absorption: movement of organic substrates across digestive epithelium 
 
Excretion: removal of waste products from bodily fluids as faeces Digestive System Organs 
 
Layers of Digestive Tract 

1) Mucosa 

2) Submucosa 

3) Muscularis 

4) Serosa/Adventitia 
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