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BIOM20002: HUMAN STRUCTURE & FUNCTION REVISED NOTES 

Lecture 2 – Carry Over Knowledge 

 

Cell Membrane 

- Acts as a barrier between the intracellular environment and the extracellular 

environment 

- Gateways such as protein channels control the entrance and exit of molecules 

- Size and polarity of a molecule determines whether it can pass through a membrane 

- Sometimes energy is required to maintain differences (active transport) 

- Lipid soluble molecules that are uncharged and small can readily pass through the 

membrane (e.g. lipids, water, O2, CO2) 

- Lipid insoluble molecules that are charged and large typically require assistance 

(protein channels, active transport) (e.g. ions, proteins) 

 

Diffusion 

- Passive process that does not require energy; typically, spontaneous, ‘downhill’ net 

movement of particles 

 

Osmolarity 

- Total concentration of solutes (obtained by counting total number of solute particles) 

- Includes both penetrating and non-penetrating solutes 

- Normal cell osmolarity in humans is around 300 mOsm 

 

Tonicity 

- Cell behaviour (i.e. whether water leaves or enters the cell) 

- Dependant on concentration of non-penetrating solutes 

- When discussing tonicity, it is always in reference to  the extracellular non-

penetrating solute concentration 

- Hypertonic (when extracellular solution has higher solute concentration), hypotonic 

(lower solute concentration) & isotonic (same concentration) 
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Pituitary Gland 

  
- Anterior pituitary: a neuroendocrine pathway 

which results in the production and secretion of 

hormones from the glandular cell composition 

(otherwise known as endocrine tissue); synthesises 

and secretes six important hormones: ACTH, TSH, 

LH, FSH, PRL and GH 

- Posterior pituitary: a neuro-hormonal pathway 

that stores and secretes vasopressin (ADH) to act 

on kidneys for osmoregulation and oxytocin which 

regulates breast milk ejection and uterine 

contractions during birth 

 

Tropic Hormones 

1. ACTH (Adrenocorticotrophic Hormone) stimulates adrenal gland to synthesise and 

release cortisol which regulates metabolism during stress 

2. TSH (Thyroid stimulating Hormone) stimulates thyroid gland to release thyroid 

hormones (T3/T4) which controls heat generation/basal metabolism in most tissues 

3. PRL (Prolactin) stimulates mammary glands to control milk production 

4. GH (Growth Hormone) stimulates liver to release growth factors (IGFs) and affect 

basal metabolism in most tissues 

5. LH (Lutenising Hormone) 

6. FSH (Follicle stimulating Hormone) 

 

 

 

 

 

 

 

 

 

 

Both gonadotropins which stimulate ovaries and 

testes to produce sex hormones which control 

features of sexual development and function 
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5. Blastocyst: By day 6, the pre-embryo becomes a blastocyst which consists of two 

types of cell: 

- Outer epithelial layer (trophoblast) which forms extraembryonic structures 

that compose the placenta 

- Inner cell mass (embryoblast) which eventually gives rise to the definitive 

structures of the foetus 

The blastocyst has freed itself from the zona pellucida and can increase in size 

6. Implantation: this occurs between 5 and 10 days; the blastocyst attaches to the 

uterine lining (endometrium) and begins to digest its way inward; the cells of the 

inner cell mass begin to form primary germ layers 

 

TWO GERM LAYER STAGE 

7. As the blastocyst progresses to its late stage (around day 10), it is termed the ‘pre-

embryo’ containing two layers of cells: the epiblast (gives rise primary germ layers: 

endoderm, mesoderm and ectoderm) and the hypoblast (gives rise to extraembryonic 

endoderm including Yolk sac) 

8. Gastrulation: formation of the primitive streak which defines all major body axes; 

the formation of the three germ layers; gives rise to distinct tissues in adult; on the 

upper surface of the bilaminar disc (on 

epiblast), a line of thickened cells appear to 

form the primitive streak; this primitive streak 

invaginates to form the primitive groove  

  
- Cells of the epiblast 

(blue) migrate medially into 

the primitive groove 

- First, cells move into the 

hypoblast to form the 

embryonic endoderm 

 

- Next, cells move into the space between the epiblast and the endoderm to from 

the embryonic mesoderm 

 

- Cells that are left in the epiblast become the embryonic ectoderm 
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Brainstem 

- Located between diencephalon (interbrain) and spinal cord 

- Composed of 3 major divisions: 

1. Midbrain (mesencephalon) 

2. Pons (bridge to cerebellum) 

3. Medulla oblongata (myelencephalon) 

 

- In the brain, grey matter surrounds white matter; in the spinal 

cord, white matter surrounds grey matter 

- Grey matter consists of cell bodies (neurons) 

- White matter consists of axon convered in myelin (produced 

from glial cells e.g. Oligodendrocytes (CNS) and Schwann cells 

(PNS)) 

- The brain is like a balloon, where the string consists of axons 

and the balloon represents cell bodies floating on the surface 

 

  
- The spinal cord is not homogenous from top to 

bottom 

- Cervical and Lumbar cords are thicker due to 

containing more neurons to control muscles in 

arms and legs 

- White and grey matter difference also exist at 

different rostral-caudal levels of the spinal cord due 

to varying functions 

- Lumbar cord divided into L1 and L2; spinal 

cord ends at L2 
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Lecture 14 – Muscular system and muscles 

 

Functions of Muscles: 

- Produce movement 

- Provide stability 

- Communication 

- Control body openings 

- Produce heat 

 

Types of muscles 

- There are 3 types of muscles which depend on striated/non-striated, 

voluntary/involuntary, somatic/visceral: 

v Skeletal striated are voluntary, somatic muscles 

v Cardiac striated are involuntary, visceral muscles 

v Smooth muscles are non-striated, involuntary, visceral muscles 

  
Deep Fascia 

- Is a layer of dense connective tissue which can surround individual muscles and also 

groups of muscles to separate into fascial compartments 

- A fascial compartment is a section within the body that contains muscles and nerves 

surrounded by fascia that typically have a separate nerve and blood supply to their 

neighbours 

Each individual muscle fibre is 

wrapped in endomysium which 

bundle together to form fascicles 

wrapped in perimysium. These 

fascicles then come together and are 

wrapped in epimysium forming 

skeletal muscle 
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Bony Framework of Thorax 

 
- Ribs 1-7 directly articulate with the sternum 

anteriorly 

- Ribs 8, 9 & 10 have costo-cartilage connected to 

the rib directly above it and thus articulate with the 

rib above 

- Ribs 11 & 12 are known as ‘floating ribs’ because 

they don’t articulate with the sternum anteriorly 

 
Middle Ribs 

- Ribs are flat bones and are 

typically light 

- Typical structures of ribs are often 

in the middle; top and bottom ribs 

lose common features 

- Typical ribs include ribs 3-9 

- Atypical ribs (1-2 & 10-12) 

- The ribs can be separated into 

four parts: head, neck, tubercle 

(articular and non-articular parts) 

and the body 

 

- Formed by 12 pairs of ribs & 

costal cartilages laterally 

- Sternum located anteriorly and is 

composed from top to bottom: 

manubrium, body of sternum and 

xiphoid process 

- The ribs come off 12 pairs of 

thoracic vertebrae and 

intervertebral discs 
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� Potency of a drug depends on the 

drug and the type/health of tissue 

in which it acts 

� Isoprenaline has reduced potency 

in the gut compared to in the atria 

(can be due to different cellular 

system or lack of receptors) 

� Prenalterol has drastically reduced 

potency due to lack of its receptors (low receptor density) in the gut 

� In a failing heart, receptors for 

prenalterol decrease which 

reduces the potency of the 

response 

� This demonstrates how potency is 

reliant on the drug & tissue on 

which it acts 

 

� Drug-dependant high potency occurs when a drug has high affinity for its receptor 

and a high efficacy (able to induce strong cell stimulus) 

� Tissue-dependant high potency occurs when the tissue has high receptor density 

(allow for binding of more drug molecules) and efficient stimulus-response coupling 

to efficiently transfer the cell stimulus into a cellular response 

 

 

 

In this example, both heptyl and nonyl 

have higher potency compared to ethyl 

despite not being able to produce a 

maximum response. This is due to their 

lower EC50 value, meaning less of the 

drug is needed to produce half of its 

maximum response 
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Small Intestine 

- Can be separated into duodenum, jejunum and ileum 

- Duodenum is located outside the peritoneal cavity and is retroperitoneal; it can be 

separated into 4 parts 

- The duodenum can be divided 

into four parts: 

1. Duodenal Cap 

2. 2nd part of Duodenum is 

associated with the pancreas 

and the right kidney 

- The minor duodenal papilla 

and the major duodenal 

papilla allow fluids to flow into 

the small intestine 

- Bile secreted from the liver 

and gall bladder enters the 

common bile duct; 

pancreas secretes pancreatic 

enzymes which travel 

through the main 

pancreatic duct – both 

these join together to form 

the major duodenal papilla 

- A small proportion of pancreatic enzyme can enter the SI through the minor duodenal 

papilla 

- The small intestine goes horizontally crossing the midline 

 

 

 

 

 

 


