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Part 6

Water, an inorganic compound, is classed as a nutrient because it is essential to life.
 However, it is not a source of energy like fats and carbohydrates, nor does it build or repair body tissue as does protein. Instead, it functions primarily as a solvent and transport vehicle for nutrients, wastes, and body substances.

While we can live without food for weeks, or until we deplete our stored carbohydrate and a large portion of our body protein, we can’t survive without water for more than a few days (and we can’t live without oxygen for more than a few minutes).

Water Functions 

•Carries nutrients and waste in the body 
•Maintains structure of molecules: proteins, glycogen, etc... 

•Participates in chemical reactions in the body 

•Acts as a solvent for most nutrients 

•Lubrication and cushioning of joints, spinal cord, and fetus (during pregnancy) 

•Helps regulate body temperature 

•Maintains blood volume 
Terms: 

Intracellular fluid (胞内液): fluid within the cells 
Interstitial fluid (空隙液): fluid between cells (component of extracellular fluid) 

Extracellular fluid (细胞外液): fluid outside of the cells 

•    includes interstitial fluid, plasma, and the water in skins and bones 

•    accounts for 1/3 of the body's water 
Water balance in the body in a temperate climate

	Source
	Water intake (cm3/d)
	Lose
	Water loss (cm3/d)

	Food
	1120
	Urine
	1300

	drink
	1180
	Lungs
	300

	oxidation

of nutrients
	280
	Skin
	920

	
	
	Feces
	60

	Total
	2580
	Total
	2580


	Water Balance

	WATER INTAKE (milliliters) 

	Beverages
	1400
	 
	 

	Solid Food
	700
	 
	 

	Cellular Oxidation
	200
	 
	 

	Total
	2300
	 
	 

	WATER OUTPUT

	 
	Normal Ambient Temperature
	High Ambient Temperature
	Prolonged Exercise

	Urine
	1400
	1200
	500

	Feces
	100
	100
	100

	Perspiration
	100
	1400
	5000

	Skin
	350
	350
	350

	Respiratory Tract
	350
	250
	650

	Total
	2300
	3300
	6600


Deficiency
Loss of body water amounting to 10% of the body weight impairs work performance and is associated with nausea, weakness, delirium (精神错乱), and hyperthermia (过高热). Signs of dehydration include poor skin turgor (肿胀), skin tenting (隆起)on the forehead, decreased urine output, concentrated urine, sunken (凹陷的) eyes, dry mucous membranes in the mouth and nose, orthostatic (直立的) blood pressure changes and tachycardia (心动过速). Water losses exceeding 20% of body weight are life-threatening.
Toxicity
Water intoxication may develop if large amounts of water are provided to patients to replenish (补充) fluids lost with surgery, trauma (外伤) or other conditions associated with fluid and electrolyte losses, especially if compromised renal function or hormonal imbalances are also present. The ensuing increase in intracellular fluid volume can cause swelling of brain tissue accompanied by headaches, nausea, vomiting, muscle twitching, convulsions, and even death. 
Factors Affecting Availability 
Water is not consumed in sufficient amounts by most individuals since thirst does not develop until body fluids are depleted well below levels required for optimal functioning. Mechanisms that trigger thirst sensations are stimulated by increased osmolality or decreased extracellular volume which are not detected until significant contraction of plasma volume has occurred. Groups most vulnerable to dehydration, infants, elderly adults, and athletes, are either not able to adequately express thirst sensations or to detect them. With extreme heat and excessive perspiration, thirst may lag behind actual water requirements. To prevent dehydration, a minimum of eight cups of fluid is required daily from beverages and foods.
Water Content of Selected Foods
	91-100% WATER
	80-90% WATER
	70-79% WATER
	<69% WATER

	Water, any type
Milk
Coffee
Soup
Sports drink
Watermelon
Strawberries
Broccoli
Lettuce
Tomato 
	Soda Fruit juices
Non-carbonated fruit drinks
Cantaloupe
Orange
Apple
Pear
Grapes 
Peach
Gelatin
	Peas 
Frozen yogurt 
Popsicle
Banana
Some fish
Eggs
Casseroles 
	Potatoes
Bread
Pasta
Rice
Beef
Poultry
Nuts
Baked goods
Crackers
Chips 


Hydration (水合作用)

Dehydration occurs when water output exceeds water input.  Signs of dehydration include dry skin, dry mucous membranes, rapid heartbeat, low blood pressure, and weakness. 
Water intoxication refers to the rare condition when body water contents are too high. 

Sources and Requirement

Sources: 
water - 100% 

fruits and vegetables - 90-99% 

fruit juices - 80-89% 

pasta, legumes, beef, dairy - 10-60% 

crackers, cereals - 1-9% 

 oil - 0 % 
Amount needed:  a 2,000 kcal (average) energy expenditure person requires about 2-3 liters (7-11 cups) per day.
