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Chapter 21:  Water, Electrolyte, and Acid-Base Balance
I.  Introduction

(Outcome 21.1) A.  Balance suggests



.
(Outcome 21.1, 21.2) B.  Levels of water and electrolytes in the body remain


at all times.

(Outcome 21.1, 21.2) C.  Water balance and electrolyte balance are
because


.
(Outcome 21.1, 21.2) D.  Anything that alters the concentrations of electrolytes will alter



.
II.  Distribution of Body Fluids

A.  Introduction

(Outcome 21.3) 1.  Body fluids occur in compartments of different



.
(Outcome 21.4) 2.  The movement of water and electrolytes between compartments
 is regulated to
.
B.  Fluid Compartments

(Outcome 21.3) 1.  The body of an average adult female is about

water by weight, and that of an average male is about
water.

(Outcome 21.3) 2.  The differences of water content between the sexes is due to



.
(Outcome 21.3) 3.  The two major fluid compartments of the body are



.
(Outcome 21.3) 4.  The intracellular compartment includes



.
(Outcome 21.3) 5.  Intracellular fluid represents about

by volume of total body water.

(Outcome 21.3) 6.  The extracellular fluid compartment includes



.
(Outcome 21.3) 7.  Transcellular fluid is



.
(Outcome 21.3) 8.  The fluids of the extracellular compartment constitute about 

by volume of the total body water.

C.  Body Fluid Composition

(Outcome 21.3) 1.  Extracellular fluids have high concentrations of



and lesser concentrations of


.
(Outcome 21.3) 2.  The blood plasma fraction of extracellular fluid contains



than interstitial or lymph.

(Outcome 21.3) 3.  Intracellular fluid has high concentrations of


  _______________________ and lesser concentrations of



.
(Outcome 21.3) 4.  Intracellular fluid has a higher concentration of

than plasma.

D.  Movement of Fluid Between Compartments

(Outcome 21.4) 1.  The two major factors that influence the movement of water and electrolytes from one fluid compartment to another are



.
(Outcome 21.4) 2.  Any net fluid movement between cells and interstitial fluid is most likely due to
because


.
(Outcome 21.4) 3.  Osmotic pressure is due to



.
(Outcome 21.4) 4.  A decrease in extracellular sodium ion concentration causes



.
(Outcome 21.4) 5.  An increase in extracellular sodium ion concentration causes



.
III.  Water Balance

A.  Introduction

(Outcome 21.5, 21.6) 1.  Water balance exists when
.
(Outcome 21.5, 21.6) 2.  Maintenance of the internal environment depends on



.
B.  Water Intake

(Outcome 21.5) 1.  Most water is obtained through
.
(Outcome 21.5) 2.  Water is also obtained through
.
(Outcome 21.5) 3.  Water of metabolism is
.
C.  Regulation of Water Intake

(Outcome 21.6) 1.  The primary regulator of water intake is
.
(Outcome 21.6) 2.  The feeling of thirst derives from



.
(Outcome 21.6) 3.  The thirst center is located
.
(Outcome 21.6) 4.  Osmoreceptors detect



.
(Outcome 21.6) 5.  The thirst mechanism is usually triggered when



.
(Outcome 21.6) 6.  The thirst mechanism is inhibited by



.
D.  Water Output

(Outcome 21.5) 1.  Water leaves the body through



.
(Outcome 21.5) 2.  Most water is lost through
.
(Outcome 21.5) 3.  The primary means of regulating water output is



.
E.  Regulation of Water Output

(Outcome 21.6) 1.  The
regulate

the volume of water excreted in the urine.

(Outcome 21.6) 2.  When ADH is present, the lining of the renal tubules



.
(Outcome 21.6) 3.  Osmoreceptors in the hypothalamus are stimulated by



.
(Outcome 21.6) 4.  When osmotic pressure of body fluids increases, the hypothalamus signals the

  __________________________ to release
.
(Outcome 21.6) 5.  ADH causes



.
(Outcome 21.6) 6.  If a person drinks too much water,
 release is inhibited so


.
IV.  Electrolyte Balance

A.  Electrolyte Intake

(Outcome 21.7) 1.  The electrolytes of greatest importance to cellular function 
release



.
(Outcome 21.7) 2.  Electrolytes are primarily obtained by
but

they may also be obtained by
.
B.  Regulation of Electrolyte Intake

(Outcome 21.8) 1.  A person normally obtains sufficient electrolytes by



.
(Outcome 21.8) 2.  A severe electrolyte deficiency may cause


C.  Electrolyte Output

(Outcome 21.7) 1.  The body loses electrolytes through



.
(Outcome 21.7) 2.  The greatest electrolyte output occurs as a result of



.
D.  Regulation of Electrolyte Output

(Outcome 21.8) 1.  The concentrations of
are

particularly important.

(Outcome 21.8) 2.  Potassium ions are important for



.
(Outcome 21.8) 3.  Sodium ions concentration is primarily regulated by



.
(Outcome 21.8) 4.  Besides sodium, aldosterone also regulates
.
(Outcome 21.8) 5.  A rising potassium level triggers aldosterone
.
(Outcome 21.8) 6.  Parathyroid hormone regulates calcium concentrations by



.
(Outcome 21.8) 7.  Negatively charges ions are controlled by



.
V.  Acid-Base Balance and 

VI.  Acid-Base Imbalances

A.  Introduction

(Outcome 21.9, 21.10) 1.  Acids are
.
(Outcome 21.9, 21.10) 2.  Bases are
.
(Outcome 21.9, 21.10, 21.14) 3.  Regulation of hydrogen ion concentration is very important because



.
B.  Sources of Hydrogen Ions

(Outcome 21.11) 1.  The major metabolic sources of hydrogen ions are



.
(Outcome 21.11, 21.14) 2.  The acids resulting from metabolism vary in
.
C. Strengths of Acids and Bases

(Outcome 21.12) 1.  Strong acids are those that
.
(Outcome 21.12) 2.  Weak acids are those that
.
(Outcome 21.12) 3.  An example of a strong acid is
.
(Outcome 21.12) 4.  An example of a weak acid is
.
(Outcome 21.12) 5.  Strong bases dissociate to
.
(Outcome 21.12) 6.  An example of a strong base is
.
D.  Regulation of Hydrogen Ion Concentration

1.  Introduction

(Outcome 21.13, 21.14) a.  The maintenance of acid-base balance usually entails



.
(Outcome 21.13, 21.14) b.  Acids are eliminated by the following three 
ways:



.
2.  Acid-Base Buffer Systems

(Outcome 21.13, 21.14) a.  Acid-base buffer systems are in
and

are based on chemicals that
.
(Outcome 21.13, 21.14) b.  Buffers are



.
(Outcome 21.13, 21.14) c.  Chemical components of a buffer system can combine with


  ___________________ to convert them to
.
(Outcome 21.13, 21.14) d.  The three most important buffer systems in the body are



.
(Outcome 21.13, 21.14) e.  The bicarbonate buffer system is present in



.
(Outcome 21.13, 21.14) f.  In the bicarbonate buffer system,
 
is the weak base and
is the weak acid.

(Outcome 21.13, 21.14) g.  In the presence of excess hydrogen ions, bicarbonate ions



.
(Outcome 21.13, 21.14) h.  If conditions are basic, carbonic acid



.
(Outcome 21.13, 21.14) i.  The phosphate buffer system is in



.
(Outcome 21.13, 21.14) j.  In the phosphate buffer system,
 
is the weak base and
is the weak acid.

(Outcome 21.13, 21.14) k.  In the presence of excess hydrogen ions, monohydrogen phosphate



.
(Outcome 21.13, 21.14) l.  The protein acid-base buffer system consists of



.
(Outcome 21.13, 21.14) m.  If the hydrogen ion concentration drops, a

of an amino acid can become
releasing


.
(Outcome 21.13, 21.14) n.  In the presence of excess hydrogen ions, the



can accept hydrogen ions.

(Outcome 21.13, 21.14) o.  In the presence of excess hydroxyl ions, the
within  proteins give up
and become


again.

(Outcome 21.13, 21.14) p. 

is an important protein that buffers hydrogen ions.

3.  Respiratory Excretion of Carbon Dioxide

(Outcome 21.13, 21.14) a.  The respiratory center helps regulate hydrogen 
ion concentrations in body fluids by



.
(Outcome 21.13, 21.14) b.  If body cells increase their production of carbon dioxide,



production increases.

(Outcome 21.13, 21.14) c.  An increase of carbon dioxide and subsequently hydrogen ions in cerebrospinal fluid stimulates



.
(Outcome 21.13, 21.14) d.  When the respiratory center increases rate and depth of breathing, the lungs excrete
.
4.  Renal Excretion of Hydrogen Ions

(Outcome 21.13, 21.14) a.  Nephrons help regulate hydrogen ion concentration by



.
(Outcome 21.13, 21.14) b.  The tubular secretion of hydrogen ions is linked
 to



.
(Outcome 21.13, 21.14) c.  A diet high in proteins may trigger



.
(Outcome 21.13, 21.14) d.  
ions buffer hydrogen ions in urine.

(Outcome 21.13, 21.14) e.  Ammonia produced by renal cells helps transport



.
(Outcome 21.13, 21.14) f.  The body’s first line of defense against shifts in
pH are



.
(Outcome 21.13, 21.14) g.  The secondary defenses against shifts in pH are



.
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