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Week 1  

1 
  
Meanings of some bio words: 
 Margin entire: Edges are smooth 
 Distal segment spathaceous: The part furthest away from you is flat 
 Sub-quadrangular: Roughly square 
 Multiply perforate: Has holes 
 Medially baculiform: Middle part is shaped like a rod 
 Proximal segment with proximal lacuna: End nearest to you has one hole in it (at the near 

end) 
 Distal constriction: Getting narrower at the further-away part.  

What is the thing that has all of those? Spatula (Like the one used for frying pans). 



  
More Bio Glossary: 
 A, An, Non, Un: Without/not 
 Aero: Air, oxygen 

o Aerobic: With oxygen 
o Anaerobic: Without oxygen 

 Hydro: Water 
 Phobia: Hating 

o Hydrophobic: Water-hating 
  
Example: CRISPR  
 He Jiankui of China's Southern Uni of Science and Tech used CRISPR to alter the genome of 

human embryos (MADE A BABY USING TECHNOLOGY) that was NOT susceptible to HIV, 
smallpox and cholera (since it got rid of a gene called CCR5) 
o If you don't have/have a defective CCR5 gene --> the HIV virus cannot bind itself to it 
o Prevents you from contracting HIV 

  
Bit of background 
 Everyone started off as a single cell 
 After several trillion divisions, bodies have 37.2 trillion cells 
 Calculated by organs and cell types.  

o 50billion fat cells in average body 
o 2 billion heart muscle cells 

 Cells divide very slow (50-70 times in lifespan) before death 
 Can't reproduce as much towards end 
 Variation in almost every morphological feature (diff ears), AI can pick up differences, CAT 

scans, diversity in a normal population 
  
 Food can take up to 3 days to travel thru gut 
 Oesophagus contracts to help push down food 
 Avg human stomach can expand to 2L when full (from smol apple to 2L when full) 
 Digestive enzymes from pancreas and gallbladder flood the area --> uses chemical reactions to 

break down into nutrients for body to absorb 
  
Most of us and our organs are made up of water  
In avg adult, approx. 60% fluids, 40% solids 

 
^ He skimmed over this, didn't even read it (so maybe not needed to memorise?) 



 
(skimmed thru again) 
 Intracellular and extracellular fluid 

  
Blood is under pressure 
 If cut an artery, high blood pressure 
 Sprays like a beating heart, depends on: 

o Size of leak 
o Squirts approx. 13cm (vertically) and 45cm (laterally/sideways) 

 Amount of blood/total body mass = About 5-6L 
  
Re-engineering the human body 
 1967: First successful heart transplant 
 2010: First full successful face transplant 
 Exoskeletons: Already existing in military. In part and in full 

o Knee supports: can run/carry about 100kg (helpful in fighting wars) 
o Good for ppl with disability (e.g. If can't walk) 

 Bionic eye: Already in trial. Based around cochlear (e.g. Cochlear hearing implants) 
o Insert a thing inside the eye, blind person can see shapes moving/identify objects 
o Will take 5 years (pre fast) when can help blind ppl fully see 

 Artificial heart: Growing stem cells, recreating real hearts 
  
What we need to build a human 
 Human body is like a machine and needs: 

o Energy supply: 
 Nutrients - Food 

o Scaffold (skeleton, bones): Can 3D scan ppl 
o Propulsion system (muscles) 
o Pumps, ventilation, plumbing (to clear waste): Heart, lungs, circulatory system 
o Purification plant (kidneys, liver): Digestion, waste elimination, kidney filtration system. 

Premature deaths due to liver disease by sex. 
 Men die more by having liver disease (used to; due to alcohol) 



  

 Excretion: 
o Avg adult (age 76) spends 6 months of life on the toilet 
o Amt of faeces (poo) over lifetime: 11,030kg 
o Amt of urine over lifetime: 34,400L (about a pool) 

  
Now considered good for you to eat faeces 
Outer covering - protection and microbes 
 Some particular flora are healthy for you (can do faecal transplants to make you more health, 

aka can eat faecal tablets, peppermint flavoured) 
 Immunology, defense 
 How the gut can talk to nervous system through the brain --> bigger thing 
 Microbes: good and bad 
 Body is moving all the time 

o Protection (skin) 
o Control systems: brain, nervous system, endocrine (hormonal) system 
o Create, construct and repair (mechanisms to fix): Reproduction, genetics 

  
Important ideas in Biology 

1. Scale: Goes from macroscopic to smaller structures (some can be microscopic). Larger to 
smaller. (always ask yourself if macroscopic/microscopic). Can't see molecules under 
microscope. 

2. Balance - homeostasis: Homeostasis and evolution - 2 key ways of thinking in Biology. Homeo 
= same, stasis= stable. Think about how the body responds to bring things into normal 
balance. 

3. Surface Area to volume (Ratio/complexity): Body generally has a large SA, long structures 
with a small volume --> packs things in into small area e.g. Microfilli. Large SA to small volume 
ratio! 

4. Skills - observation and hypothesis: Have to formulate a hypothesis. 
5. Dynamic: Body is dynamic. 
6. Language - glossary  

  
 Scale:   

o Where am I?: Microscopic, macroscopic, whole organism cellular level 
o I might be viewing in 2D, but there is a 3D view 
o While learn single systems: they are all interconnected 
o Only static when really dead, dynamic system, multiple processes occurring 

simultaneously 
 Dimension 
 Complexity  
 Dynamic 

  
Scale 
From smallest to biggest: 
 Chemical level: Atoms/molecules 



 Cellular level: A variety of molecules combine to form the fluid and organelles of a body cell. 
 Tissue level: A community of similar cells form a body tissue. 
 Organ level: 2/more different tissues combine to form an organ 
 Organ system level: 2/more organs work closely together to perform the functions of a body 

system. 
 Organismal level: Many organ systems work harmoniously together to perform the functions 

of an independent organism. 
  
Always moving between this scale. 

 
  
Balance - homeostasis - Blood biochemistry normal range  
Blood test can be done if person isn't feeling well.  

 
First box is normal range. 
 Haemoglobin/red blood cell count: lot of red blood cells per litre (4.5-6.5x10^12/L) 
 In 2018-2019, they were not in normal range until 2019 January (reached 4.5 finally) 
 RDW (Red blood cell distribution width aka size of red blood cells): Usually about 6-7 microns, 

but variation. Can be v smol/large. The difference between the smol and large is called the red 
blood cell variation. 

 If the variation is too large of a difference, means there's smt wrong aka disease. 
 In RDW row: On 23rd October 2018, person was not in normal range (16.8) until they finally 

went under 15.0 in 28/11 into the normal range --> aka person getting better. 



 Since this person had a bone marrow transplant in September. 
  
Red cell distribution width: Difference between largest and smallest red blood cell. 
 Higher than normal, means LARGE red blood cells 
 Average diameter of a red blood cell is 6-8 micrometers (um) 

  
Process of autologous (obtained from same individual) bone marrow transplant/ 
Autologous Stem Cell Transportation 

 
  
  

1. Stem cell mobilisation: 
a. Patient gets treated with certain drugs(injected) that will: 

i. Cause bone marrow to start producing lots of blood cells 
ii. Cause movement of stem cells from bone marrow into the bloodstream 

2. Collection of stem cells: 
a. Those stem cells are harvested off (collected from either their blood/bone marrow)  

3. Processing:  
a. Blood is processed through a machine that removes the stem cells. 
b. Stem cells are frozen 
c. Rest of blood returned to patient 

4. Conditioning and treatment: 
a. Patient given high dose of chemotherapy, almost enough to kill them 
b. With/without radiation therapy: to kill remaining cancer cells and also get rid of the 

blood producing cells that are left in the bone marrow 
c. Kills cancerous cells 

5. Reinfusion into patient: 
a. Just when they're about to die, given back their blood cells 
b. Frozen stem cells are thawed and infused back into the patient 
c. Stem cells travel to the bone marrow and begin producing new blood cells.  



 
Blood is made of: 
 White blood cell 
 Red blood cell 
 Plasma 
 Platelets 

  

 
  
Blood cells: 
 Platelets: aka Thrombocytes 

o Helps form blood clots to slow/stop bleeding and to help wounds heal 
o To react to bleeding from blood vessel injury by clumping, thereby initiating a blood clot 

 Red blood: aka erythrocytes 
 White blood cells: 

o Basophil 
o Neutrophil 



o Eosinophil 
o Monocyte 
o Lymphocytes 

 
  
If you have low blood platelets: 
 Bruise easily, not good 
 Estimate Globular filtration rate: eGFR 

o Person is normal but cholesterol is becoming bad (From 4.2 to 5.7) 
o Shows kidney function rate. 
o If have a kidney function rate <15, then you're probably in renal dialysis or waiting for a 

kidney transplant (most common) 
 Kidney function test 

  

 
  
Balancing acid and base 
 Even small variation can be catastrophic: 3.5-5.5 is a small range for potassium. 



 Many things often interact. IF kidney isn't working well, potassium normally goes up, will be 
told to stop eating potassium loaded foods e.g. Bananas/dates 
o Someone ate 3 dates and died, aka smt wrong with his kidneys 

  
 Glucose = diabetes 
 Albumin = renal disease 
 Electrolyte/CO2 = CV disease 
 K+- over 7 you're in heaven 

  

 
How respiratory system and kidneys balance the pH we put in. Normal range in middle, but lots of 
deviations. 
  
Complexity:  
 Lungs are like the external interface. 
 Lung alveoli: About size of a tennis court when flattened out (195m^2), since tennis court is 

approx. 200m^2 
 Guts: Villi and microvilli increase surface area 

o Villi: By 30x 
o Microvilli: Improves SA by about 600x 

 To enable massive amounts of absorption of nutrients 
 Badminton court = 80m^2 

  
Dynamic - larger and smaller scale 
 Heart beats: 

o 70 beats/min 
o 4200 times/hour 
o 100800 times/day 
o 26 792 000 times a year (this is the one you can remember?) 

 Urine produced: 
o 2L/day 
o 730L/year  
o 51 100 in a 70 year life time 



o 60 000 L is a swimming pool (aka u can fill up a swimming pool with ur urine in ur whole 
lifetime) 

 Breathe 
o 12 times/min 
o 720 times/hour 
o 6307200/year 

  
If die, not all our metabolism immediately stops. Takes about 4-10min after death, depending on 
ambient  temp around ur body, for ur enzymes to stop those biological processes. 
  
Greatest barrier to learning biology is LANGUAGE 
 E.g. Ventral (lower), dorsal (upper) 
 Dorsoventrally compressed (e.g. If you steamrolled someone who is lying flat, compressed 

along their dorsal and ventral side --> it is called dorsiventrally flattened/dorsoventrally 
compressed 

 Bilaterally symmetrical: Organisms with body shapes that are mirror  images along a midline 
called the sagittal plane. Internal organs are not necessarily distributed symmetrically. E.g. A 
Starfish/fly/butterfly/flatworm/snail/octopus/insects/spiders/vertebrates/sea urchins 

 The symmetry of an animal generally fits its lifestyle 

 
  
Lot of language in bio (talk and write it down) 


