Chapter 7 – Fluid and Electrolyte Balance

Big Idea: Heed your thirst and drink up, but drink mostly water.
Section Introduction
Section 7.1 – Overview of Fluid and Electrolyte Balance
	Learning Objective: 
· Define osmosis.
	Key Content:
· A human body is mostly water.
· Movement of water is regulated by controlling the movement of electrolytes between fluid compartments.
· While water makes up the largest percentage of body volume it is not pure water but a mixture of water, cells, proteins, glucose, lipoproteins, electrolytes and other substances.
· In the human body water and solutes are distributed into two compartments: inside cells, called intracellular, and outside cells, called extracellular.
· One of the essential homeostatic functions, called osmoregulation of the body is to maintain fluid balance and the differences in composition between fluid compartments.
· The movement of water between fluid compartments happens by the process of osmosis.
· Water is never transported actively; that is, it never takes special proteins and energy for water to move between compartments, it simply flows from an area of high concentration to an area where its concentration is lower.
· Under normal circumstances, a cell maintains its water volume at a constant level, but the composition of solutes in a cell is in a continuous state of flux.
· To maintain water balance a cell controls the movement of electrolytes to keep the total number of dissolved particles the same inside and outside.
Section 7.2 – Water’s Importance to Vitality
	Learning Objective:
· Describe the four major functions of water in the human body.
Key Content:
· Uses of water in the human body can be loosely categorized into four basic functions: transportation vehicle, medium for chemical reactions, lubricant/shock absorber, and temperature regulator.
· Water has been termed the “universal solvent” because more substances dissolve in it than any other fluid. Water is essential to form enzymes and serves as a medium for chemical reactions. Water as a component of body fluids acts as a lubricant and shock absorber.
· Water is good at storing heat and buffers the body against extreme variations in temperature.
· There are several mechanisms that move body water from place to place as a method of heat distribution and temperature equalization.
Section 7.3 – Regulation of Water Balance
	Learning Objective:
· Discuss the physiological events that trigger the thirst mechanism
· Describe two mechanisms by which the body controls urine output.
Key Content:
· A homeostatic goal for a cell, tissue, organ, and entire organism is to balance water output with water input. The amount of water a person should consume everyday is variable and should be based on the climate a person lives in, as well as their age, physical activity level, and kidney function.
· Thirst results from a complex interaction of hormones and neuronal responses that coordinate to achieve fluid balance and composition in the body. Thirst is triggered by either a decrease in blood volume or an increase in blood osmolality.
· Other mechanisms by which body water balance is maintained are aimed at controlling the water volume of urine. The amount of water filtered from the blood and excreted as urine dependent upon the amount of water in blood and the electrolyte composition of blood.
· The regulation of water output involves complex communication between the kidneys, hypothalamus, and endocrine glands.
Section 7.4 – Electrolytes Important for Fluid Balance
	Learning Objective:
· Explain the role of the electrolytes sodium, potassium, and chloride in fluid balance.
Key Content:
· The maintenance of water volume between fluid compartments is achieved by keeping the concertation of all dissolved substances between the compartments the same.
· Individual solutes are at different concentrations between fluid compartments, providing a mechanism by which to control water movement.
· Sodium is the primary regulator of water balance and plays important roles in nerve transmission, muscle contraction, and nutrient absorption and reabsorption.
· Most sodium in the typical American diet comes from processed and prepared foods.
· Chloride aids in fluid balance by helping to maintain charge neutrality. Chloride channels also play a role in regulating fluid secretion, such as the flow of pancreatic juice into the small intestine and the flow of water into mucus.
· Potassium is the most abundant positively charged ions inside of cells, and similar to sodium, potassium levels in the blood are under strict regulatory control. Potassium is the exchanged cation for sodium and helps maintain fluid balance.
Section 7.5 – Consequences of Deficiency or Excess
	Learning Objective:
· Summarize the following fluid and electrolyte imbalance disorders: dehydration, water intoxication, heat stroke, and hypertension.
· Describe the DASH diet and state its benefits.
Key Content:
· Dehydration decreases blood volume. Dehydration is a primary cause of heat stroke.
· Chronic dehydration is linked to higher incidences of some diseases.
· Hypertension is a risk factor for cardiovascular disease and reducing blood pressure has been found to decrease the risk of dying from a heart attack or stroke. Many large studies suggest that high sodium intake is linked to an increase in blood pressure.
· The Dietary Approaches to Stop Hypertension (DASH) – Sodium trial concluded that sodium intake is effective in decreasing blood pressure.
· Abouyt 10 to 20 percent of the population is considered to be salt-sensitive. Genetics, race, gender, body weight and physical activity level are determinants of salt sensitivity.
Section 7.6 – Water Concerns
	Learning Objective:
· List sources of fluid intake.
· Learn to examine beverage labels carefully and determine nutritional adequacy.
· Describe the major shifts in beverage consumption in the United States and identify the potential related health problems.
Key Content:
· Beverages do not make you full rather, they satiate your thirst. Therefore, the fewer calories in a beverage, the better it is for avoiding weight gain.
· In all age groups the consumption of total beverages provides, on average, 21 percent of daily caloric intake. This is 7 percent higher than the IOM acceptable caloric intake from beverages, and 11 percent higher than that recommended by The Beverage Panel.
· In 1974, the US federal government enacted The Safe Drinking Water Act in order to help provide the American public with safe drinking water.
· In the decades immediately following the implementation of water chlorination and disinfection methods, water-borne illnesses, such as cholera and typhoid fever, essentially disappeared in the United States. In fact, the treatment of drinking water is touted as one of the top public-health achievements of the last century.
· There is some evidence from observational studies that consuming hard water is inversely associated with the incidence of some chronic diseases, including cardiovascular disease and some cancers.
· Bottled water is not regulated by the EPA but by the FDA. The contaminant levels set by the EPA for tap water are not different for bottled water, but there is much less testing, monitoring, and oversight of bottle water in comparison to tap water.
Section 7.7 – Popular Beverage Choices
	Learning Objective:
· Explain the impacts of excessive alcohol intake (both acutely and chronically) on health.
· Discuss the scientific evidence after caffeine and human health.
Key Content:
· Alcohol in excess is detrimental to health; in moderation, however, it is promoted as a benefit to the body and mind. The US Dietary Guidelines define moderate alcohol intake as no more than one drink per day for women and no more than two drinks per day for men.
· Moderate intake of alcohol has been shown in multiple scientific studies to provide health benefits, including reducing the risks of heart disease, cardiovascular disease, metabolic syndrome, Type 2 diabetes, and gallstones.
· The most renounced effects of caffeine on the body are increased alertness and delay of fatigue and sleep. At high doses, caffeine stimulates the motor cortex of the brain and interferes with the sleep-wake cycle, causing side effects such as shakiness, anxiety, and insomnia.
· There is a good amount of scientific evidence supporting that higher consumption of caffeine, mostly in the form of coffee, substantially reduces the risk of developing Type 2 diabetes and Parkinson’s disease. There is a lesser amount of evidence suggesting increased coffee consumption lowers the risk of heart attacks in both men and women and strokes in women. According to both the FDA and the American Medical Association, the moderate use of caffeine is “generally recognized as safe.”
· For most physically active individuals, water is the best hydration source. For endurance athletes, there is increased need of glucose as well as fluid. The body needs healthy foods and beverages, not supplements, to regain electrolytes lost through sweat.


Terminology Check Lists: 

 
Electrolytes- Substances that when dissolved in water disassociate into charged ions.

Solutes- Any dissolved substances in a fluid.

Osmoregulation- The scientific term that refers to the control of fluid balance and composition in the body.

Osmosis - The movement of water through a selectively permeable membrane from an area where it is highly concentrated to an area where it is not as concentrated.

Osmolality - The total number of dissolved particles in a solvent, such as water.

Thermoregulation - The balance of heat gain with heat loss in the body.

Heat capacity - The capability of a substance to store heat.

Thirst - An osmoregulatory mechanism to increase water input.

Concentration - The amount of particles in a set volume of water.

Osmotic pressure- The force exerted by solutes at different concentrations on either side of a selectively permeable membrane.

Dehydration- Water loss from the body without adequate replacement.

Blood pressure- The force of moving blood against arterial walls. It is reported as the systolic pressure over the diastolic pressure, which is the greatest and least pressure on an artery that occurs with each heartbeat.

Hypertension- The scientific term for high blood pressure and equivalent to a sustained blood pressure of 140/90 mmHg or greater.

Energy drinks-  Beverages containing extremely high levels of caffeine, which can augment the effects of the drug.

Psychoactive drug-  Any substance that crosses the blood-brain barrier and affects the brain’s functioning.

Alcohols- . In chemistry, alcohols refer to a group of similar organic compounds, but in beverages the only alcohol consumed is ethanol.

Blood alcohol concentration (BAC)- A measurement of the level of alcohol in the blood stream, in terms of percentages; used to determine if an individual is legally intoxicated and driving while impaired.

Alcoholic Liver Disease (ALD)- Liver problems linked to excessive alcohol intake including fatty liver, alcoholic hepatitis, and cirrhosis.

Caffeine- A chemical called xanthine found in the seeds, leaves, and fruit of many plants, where it acts as a natural pesticide. It is the most widely consumed psychoactive substance.
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