
Electronegativity

Nobel gases

Electronegativity difference : 3.5 – 2.1 = 1.4



Oil :

lipid

nonpolar

hydrophobic

Water :

• polar

• hydrophilic

Polarity and solubility



Homeostasis

Example : temperature

External temperature Body temperature

Winter : 0 °C

Sumer :30 °C

Body temperature ~37°C



Homeostasis of water content

Example : water content

Low 
water intake

High 
water intake

Water content ~65 %



Physiology of water balance is not as simple as many think.

Input = beverage Output = 
urine

1.5 L 1.5 L



skin
TEWL (0.35)
Sweat (0.1)

Water balance





70% H2O

80% H2O

40% H2O

60% H2O

100% H2O

Water from solid food



How much water in solid foods ?



15 + 4 + 0.5 + 0.08 + 0.075 + WATER = 34 g

19.655 +  14.345 = 34 g
Water content : 42.2 %

How much water in bred ?

Water is not indicated in the composition but you can find out.



fresh bred  : 38 g
old bred :      23 g

How much water in bred ?

Evaporation of
15 g = 15 ml of water



Combustion is a chemical reaction that generates water.
Example : combustion of methane.

Note :
1. combustion requires O2
2. combustion generate CO2 and H2O
3. combustion is exergonic

once initiated (e.g. by a sparkle) it proceeds spontaneously and rapidly
it releases energy, mostly heat and light





about 33

Metabolic water is water produced 
by the “combustion” of glucose. 

1 mole (180 g) 100 mL enough energy for 8 hours

3 moles 300 mL enough energy for 24 hours

(Cellular respiration will be studied later; today we focus on water.)



18 g/ 1 mol

108 g / 6 mol

180 g/mol

500 g/ mol

Everyday a human being (50 kg)

produces 50 kg of ATP or 100 moles. 

Water gain : 3. metabolic water

~33 moles

glucose



Water loss through the air ways :



Water loss : air ways

Air ways add 34 mg/L Air ways recover 10 mg/L

Loss = 24 mg /L

in the alveoli

insensible



FIGURE 35-1 
As a person breathes typical ambient air, the upper airway adds 20 mg/L of water vapor, and the lower airway adds 13.9 mg/L. 
If all of that humidity were exhaled, this would represent a 33.9 mg/L humidity deficit. (From Fink J: Humidity and aerosol 
therapy. In Cairo J, Pilbeam S, editors: Mosby’s respiratory equipment, ed 8, St. Louis, 2010, Mosby.)

Number of respiratory cycles in 1 day

12 x 60 x 24 = 17 280

8’640 Liters

30 mg/L • 8640 L = 259.2 mL





Water loss through the skin :

Sweat 
gland

!

2 • 106

Area = 1.73 m2



http://www.drypharmacist.com/sweating-vs-water-loss.html

Sweating versus Water Loss

There are two ways in which water can be eliminated at the skin surface level. 

The first is sweating, a process with which we are all relatively familiar. 
Sweating is an 'active' process and responds to nerve impulses when the 
core body temperature increases (e.g. exercise, stress, warm environment). 

Having said this, there also exist a 'passive' or insensible (or imperceptible) 
process which is referred to as transepidermal water loss (TEWL). This is 
essentially the passage of water across the skin's surface. This form of water 
loss does not involve the sweat glands.

If you think transepidermal water loss (TEWL) is insignificant, think again. 
Under normal circumstances, the body sheds about 30g of water per hour. 
That's about an once of water per hour or the equivalent of one can of soda 
every half day. We often refer to TEWL when we treat dry skin. In fact, 
skin creams are essentially barriers that we apply to prevent TEWL. By doing so, 
we allow the skin to remain hydrated.



TEWL

Healthy skin :
TEWL ≠ 0



A 21mg dose Nicoderm CQ patch 
applied to the left arm 

Transdermal route

My point : if nicotine can enter
the body through the skin,
then water can leave the body
through the skin.

Normal skin = barrier

https://www.wikiwand.com/en/Nicoderm


Device to measure TEWL :
Link to the video on Moodle



Thermography

37 °C

10 °C



(Berne and Levy)

23 °C

!
Transepidermal water loss constant

variable



Approximately 9 L of fluid enter the gastrointestinal tract daily, 2 L by ingestion and 7 L by secretion; 
almost 98% of this volume is absorbed, such that daily fecal fluid loss is only 100–200 mL. Impaired 
gastrointestinal reabsorption or enhanced secretion of fluid can cause hypovolemia. Because gastric 
secretions have a low pH (high H+ concentration), whereas biliary, pancreatic, and intestinal secretions 
are alkaline (high HCO3– concentration), vomiting and diarrhea are often accompanied by metabolic 
alkalosis and acidosis, respectively.

~2 L 7 L

Water loss in the faeces

Secretions :
Saliva
Bile
HCl
Pancreatic juice
etc.



Mass balance in an open system



Jennifer STRANGE died on January 12th 2007 due to water intoxication.

She drunk
2 gallon of water in 3 hours

7.5 Liters in 3 hours
two tickets to a 
Justin Timberlake concert 
that night in Sacramento.

Real story :
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!


