Water Slides
1. Water and Electrolytes

2. Molecule review

3. Why do we need to consume water?

4. Water – Hydrogen Bonds

a. Water is made up of two hydrogen atoms and one oxygen atom. The bonding between the atoms is different in water than in other substances. In water, the bonding causes a shift in charge. The hydrogen side has a slight positive charge and the oxygen has a slight negative charge. Because of this unique polarity in charge, other substances that are charged, such as table salt, can dissolve in water.

5. Water is Special

a. Polarity

b. The hydrogen side has a slight positive charge and the oxygen has a slight negative charge. Because of this unique polarity in charge, other substances that are charged, such as table salt, can dissolve in water.  This important for our blood, too, because it is made of so much water, many different things can dissolve in it and get carried to different parts of our body
6. Water Balance

a. Water requirements for individuals can vary significantly depending on exercise, exposure to extreme environmental temperatures, age, and illness. It is important to emphasize that losing large amounts of water without replenishing it is very dangerous and may lead to heat illness and death.  

b. Infants lose more relative to weight 

c. Also, use this slide to point out that sweating in and of itself does not cool the body; it is when sweat evaporates that cooling occurs. This is why humid conditions increase the likelihood of heat illness, as sweat cannot evaporate as efficiently.

d. Water in body absorbs heat and carries it away for excretion - primarily to skin in order to maintain body temp

e. Sweating 1 L a day amounts to 580 cal lost
7. Distribution of Water in the Body

a. The adult human body is 56 to 64 percent water:

b. Found inside the cells (intracellular), 60% (muscle cells)
c. Found outside the cells (extracellular), 40%
d. Water between cells (interstitial)
e. Connective tissue, joints, spinal fluid, mucus
f. Men have higher percentages than do women.
8. We lose a lot of water in the day

a. Points:

i. Sweat – 1.7 cups if not active
ii. Urine – 3.8–5 cups
iii. Feces – 0.9 cup
iv. Lungs – < 1 cup
b. Water has no storage mechanism - important to replenish water supply in body.  Dehydration pulls water out of your cells
9. Dangers of Dehydration

a. Points:

i. 1 to 2 percent decrease can cause lack of concentration, mild fatigue, and impaired athletic performance.
ii. 5 percent can lead to cramping and heat exhaustion.
iii. 7 to 10 percent causes hallucinations and heat stroke. 
b. Table 8.3, “Signs of Dehydration.”

c.  Initially, shift in fluid from intercellular to blood.  As dehydration becomes more sever, blood volume reduced.

d. Dehydration may decrease blood pressure due to decreased blood volume.  Starves organs of oxygen and nutrients.   

e. Also removes ability to release excessive heat - risk of hyperthermia (increased body temp) and heatstroke 

f. Speaking of weight loss, mild dehydration can reduce metabolism by 3%.

g. Hyponatremia – too much water 
10. How Much Water Should We Drink

a. Points:

i. 1.5 mL/kcal or 8–12 cups per day (including beverages and water in food)
ii. Will need more if:
iii. Pregnant (30 more mL/day)
iv. Breast feeding (an extra 600-700 more mL/day)
v. Exercising
vi. ¾–1.5 cups for every 15 minutes
vii. On a high-protein diet (to flush out nitrogen and ketone bodies)
b. Pregnant woman - amniotic fluid, fluid needs of fetus, and expanded extracellular fluid

c. Breastfeeding women - breast milk is 87% water.  Average milk secretion is 750mL/day for the first 6 months

d. Exercising
11. Hydration: Water Intake and Retention

a. Points:

i. Thirst is controlled by the brain (hypothalamus) 
ii. Antidiuretic hormone
iii. Signals kidneys to to hold 
iv. onto water

v. Aldosterone 
vi. Signals kidneys to hold 

more water and sodium
b. If the water volume of the body falls below a certain threshold, or the osmolite concentration becomes too high, the brain signals thirst.

c. Continuous dehydration can cause myriad problems, but is most often associated with neurological problems such as seizures, and renal problems.

d. Excessive thirst, known as polydipsia, along with excessive urination, known as polyuria, may be an indication of diabetes.

e. Antidiuretic hormone, rel by pituitary gland, 

f. There are receptors and other systems in the body that detect a decreased volume or an increased osmolite concentration. They signal to the central nervous system, where central processing succeeds. Some sources[1] therefore distinguish "extracellular thirst" from "intracellular thirst", where extracellular thirst is thirst generated by decreased volume and intracellular thirst is thirst generated by increased osmolite concentration. Nevertheless, the craving itself is something generated from central processing in the brain, no matter how it is detected.
12. Question:

a. A friend you hang out with frequently never seems to drink much water.  What would you say to this friend to encourage him/her to drink more water? 
13. What Kind of Water Do you Put in Your Body

a. San Francisco Mayor Gavin Newsom, for the first time ever, issued a permanent phase-out of bottled water purchases by the city and county governments. Mayor Newsom's directive prohibits the purchase of bottled water using city funds, beginning July 1, 2007. See the full story:

b. There are seven classes of plastics used in packaging applications. Type 7 is the catch-all "other" class, and some type 7 plastics, such as polycarbonate (sometimes identified with the letters "PC" near the recycling symbol) and epoxy resins, are made from bisphenol A monomer.[4][16]

c. Type 3 (PVC) can also contain bisphenol A as antioxidant in plasticizers.[4]

d. Bottled water is regulated by the FDA if it crosses state lines. In general, bottled water can come from tap water, and about 15 percent does. Spring water comes from an underground source, must maintain the composition found at the source, and must contain less than 250 ppm solids. Mineral water is the same as spring water except it has greater than 250 ppm solids and no minerals can be added. Sparkling water is similar to spring water but must have dissolved carbon dioxide present at its source. No health claims can be made on bottled water. Is it healthier? There is no documented evidence, and many argue that it is bad for the environment, as this slide demonstrates.
14. Bottled Water is Regulated by the FDA

a. In the United States, bottled water is regulated by the Food & Drug Administration according to standards of identity, standards of quality and good manufacturing practices.[29][30][31]

b. Standards of identity define types of water for labeling purposes. To be called ground water, the water must not be under the direct influence of surface water. Water containing not less than 250 parts per million of total dissolved solids are mineral water. Artesian water comes from a well tapping a confined aquifer in which the water level stands at some height above the top of the aquifer; it may be collected with the assistance of external force to enhance the natural underground pressure. Water that has been produced by distillation, deionization, reverse osmosis or similar processes are purified or demineralized water. Sparkling water contains the same amount of carbon dioxide that it had at emergence from the source, although it may be removed and replenished in treatment. Spring water must be derived from an underground formation from which water flows naturally to the Earth's surface. Sterile water water meets the requirements under "sterility tests" in the United States Pharmacopoeia. Well water is water that has been removed from a hole bored or drilled in the ground which taps into an aquifer.

c. TYPES 

i. Mineral water - >250ppm dissolved solids

ii. Purified water - distilled, deionized water

iii. Artesian water - comes from a well tapping confined aquifer whose water stands at some height above top of aquifer

iv. Sparkling water - CO2 replenished after removal of water

v. Spring water - from source where water flows naturally to Earth’s surface

vi. Well water- removed from a hole that taps into aquifer

15. Where Does Your Water Come From?

a. Alameda County – 20% Hetch-Hetchy; 40% Alameda Creek Watershed; 40% Sac/San Joaquin Delta & Lake del Valle

16. Electrolytes

a. Electrolytes = minerals that when placed in water become charged particles 

b. DRI : 1500 mg/day

c. Most sodium consumed is from processed foods, not table salt.  50 to 75 percent of sodium in the American diet is added to food by manufacturers.

d. Salt is important for nerve impulse, muscle contractions,  

e. Potassium is important for membrane function, nerve impulses, and muscle contractions. Potassium cations are found in cellular cytoplasm. The electrolyte helps to attract oxygen and remove toxins from the tissues. Potato = 780mg, banana 440mg

f. Positively charged = cations 

g. 
(sodium extracellular and  potassium intracellular)

h. Negatively charged = anions (chloride) associated with sodium (extracellular)
17. Sodium and Hypertension

a. Points:

i. A diet high in sodium may increase risk for high blood pressure.
ii. 25 percent of Americans have high blood pressure. 
iii. Will a diet low in sodium lower your blood pressure?  Might depend on gender, age, and lifestyle. 
b. Initially, shift in fluid from intercellular to blood.  As dehydration becomes mor sever, blood vol reduced.

c. Dehydration may decrease blood pressure due to decreased blood volume.  Starves organs of oxygen and nutrients. 

d. Potassium seems to provide an antihypertensive effect by relaxing blood vessels. Therefore, you should maintain a balance between potassium and sodium. A lack of magnesium and calcium may also contribute to high blood pressure.
18. Sodium Labeling

a. “Sodium free” - < 5mg/serving
b. “Very low sodium” - <35 mg/serving
c. “Low sodium” - <145mg/serving
d. “Reduced sodium” – 75% reduced
e. “Unsalted” – none added
f. “No added salt” – none added

19. High Potassium/Low Sodium Foods
20. Absorption and Function of Electrolytes

a. Sodium is absorbed by several mechanisms in the small intestine and colon along with chloride.
i. Helps absorption of amino acids, glucose, and some B vitamins
b. Potassium absorption occurs along the length of the intestines, especially the colon.
i. Necessary for the movement of sodium across the intestine
c. Electrolytes are highly absorbable. Because most electrolytes are absorbed, the kidneys help to maintain a balance.
21. Physiological Functions of Electrolytes

a. Points:

i. Chloride is part of stomach acid (HCl).
ii. Sodium and Potassium help conduct signals.
iii. Electrolytes buffer body fluids.
iv. Electrolytes enhance water absorption
b. The movement of water and electrolytes across cells is important for the maintenance of health and normal functions. Water and electrolytes move across cells by two processes: diffusion and osmosis. Diffusion is the movement of electrolytes from an area of greater concentration to an area of lesser concentration. Osmosis is the movement of only water, and not other components, across a membrane. Water equalizes the concentration of particles inside and outside the cell. So if sodium builds up on one side more than on the other, water will follow. This is why some people experience swelling when they eat a lot of salt.

c. Because sodium and potassium have charges when they dissolve in water, they can carry electrical currents. Therefore, they play a big role in the transmission of electrical signals (i.e., nerve signals) throughout the body.
