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CELLULAR HOMECSTASI S MJR 401

COURSE DESCRI PTI ON

This unit serves as the foundation for all theoretical and clinical
conponents. Di scussion is directed at areas of normal fluid and

el ectrolyte concentrations and their role as well as nornmal acid-base
bal ance. It expands from normal to abnormal in terns of edema formation
dehydration, electrolyte inbalance, and acid-base disturbances.

Met hods of nursing intervention and managenent are related to the
pat hol ogi cal conditions.

A practice session of iiypothetical situations on assessnent of fluid and
el ectrolyte balance and interpretation of acid-base disturbances is
provi ded. I ntravenous equi pnent and therapy as wv/dl as central venous
pressure |ine maintenance and neasureT”ent is incorporated.

TERM NAL COURSE OBJECTI VES

Uilizing the Nursing Process in the managenent of the critically il
patient, the critical care nurse wll;

a) systematically assess the functions of all body systens;

b) i ncorporate know edge of the inter-relatedness of all body systens;

C) recogni ze the clinical presentation and related diagnostic findings
of various pathol ogical conditions;

d) provide the essential elenents of nursing care that will neet tlie
needs of patients with nmultiple problens;

e) anticipate potential conplications of patients with nulti-system
probl ens;

f) adapt nursing care according to phases of growh and devel opnent;

s)] adjust nursing care in accordance to the psychol ogi ca
mani f estations of the patient;

h) justify the nursing diagnosis, plan treatnent nmo*alities and
i nterventions required;

1) adm ni ster and eval uate patients* response to nutritional, fluid
and el ectrolyte therapy;
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i) appropriately adm nister and eval uate patient response to
phar nocol ogi cal agents ?
K) assist in the maintenance of optimal airway patency and circul ation
integrity;
1) ensure the operation and effectiveness of machines and specialized
equi prent ;
m provide the appropriate care for patients on continuous ventilatory

or circulatory support systens?

n) perform essential nursing care related to the patient with invasive
moni t ori ng;

0) report accurately and record assessnent data, changes in patient
status and responses to therapy in accordance with policies of the

enpl oyi ng agency;

p) communi cate effectively with patients, famlies, and nenbers of the
health care team

q) participate in the design and inplenentation of patient and famly
educati on;
r) evaluate the inpact of the critical care environment on patients,

famly nmenbers and staff;

S) coll aborate with patient, famly and other nmenbers of the health
care team in planning care from adm ssion through to
rehabilitation

t) assunme the responsibility for creating an environnent of safe
practice;
u) conply with legislation and regul ati ons governing nursing practice;

It is the responsibility of each nurse to maintain nursing
conpetencies by continuously assessing his/her skills and know edge by
participating in formal and informal l|earning activities, when

appropri ate.
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Cour se Cont ent

The Cel |
1) The Cell Menbrane
2) Cellular Properties

and Functions
3) Na-K (sodi um potassiunm
4) Action Potential
5) Energy Metabolism

- aerobic

- anaerobic

- protein and fat

Body Fl uids

1) 1C and EC conpartnents
2) IC and EC el ectrol ytes

Transport Mechani sns

1) Gsnosis
2) Diffusion - sinple

- facilitated
3) Active Transport

Sol uti ons
1) Isotonic
2) Hypertonic

3) Hypotonic
4) Def. GCsnolality

| GEC Fluid Shift

1) Swelling,
Cells

Shri nki ng of

i ntracel | ul ar

intracel |l ul ar

NUR 401
Cour se Nunber

Course Objectives

structure and
nmenbr ane

descri be the nornal
function of the cell

di scuss the Na-K punp nechanism in
rel ationship to action potenti al

outline each of
met abol i sm

the met hods of energy

identify the major fluid conpartnents
and the electrolyte concentrations
found in each

expl ain each of
obj ectives

the transport

differentiate between isotonic,
tonic and hypotonic solutions
to safely adm nister

define osnolality

hyper -
in order

utilizing the know edge of solutions,
explain the fluid shifts that occur to
result in the swelling or shrinking of
cells

and extracel |l ul ar

and extracel |l ul ar
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Fl uid Pressures

1) Capillary Hydrostatic
Pressure

2) Plasma Oncotic Pressure

3) ISF Oncotic Pressure

4) Interstitial Fluid
Pressure

Capillary Fluid Dynamcs
1) Starling's Law

Wat er Bal ance

1) I ntake- Qut put
2) Daily Wi ght
3) Infant and Adult

Regul ati on of Water Bal ance

1) Hor nonal
- Antidiuretic Hornone
- Al dost erone
- Renin Angiotens in

System
2) Nervous
3) Renal

4) Effect of Diuretics
El ectrol ytes

1) Ampunt, Distribution,
Function and Regul ati on
of Na+, kf, Ca++, My++,

cl -, HQO Pr ot ei ns
Aci d- Base Bal ance

1) Definition of Terns
Aci dosi s, Al kal osi s,
Hypoxem a, Hypoxia, pH,
pCo. HCO3: BE, POy
2 6at.

2) Sources of Acids
- fixed volatile

NUR 401
Cour se Nunber

Course bjectives

explain the four fluid pressures that
relate to capillary fluid shifting

outline nmethods of determning fluid
bal ance and of accurate recording

di scuss the renin-angiotensin system
and its role in relation to ADH and
al dosterone in the regul ation of
arterial blood pressure

explain the effect of maior diuretics

describe the regulation of each of the
maj or cations and anions

define the major termnoloqy in acid
base interpretation
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3) Buffer Systens
- Carbonic Acid Buffering
System
- Phosphat e
- Proteins
4) Regul ation - Lungs
- Kidneys

Formati on of Edema Due To

1) Increased Capillary
Hydrostatic Pressure

2) Changes in Capillary
Menmbrane Permeability

3) Low Blood Protein

4) Lynphatic Bl ockage

Dehydr ati on

1) Causes

2) Signs and Synptons
Over | oad

1) Causes

2) Signs and Synptons

Li nes and Measur enent
Venous Pressure)

C. V. P.
(Central

El ectrolyte || nbal ances
1) Hypernatrem a
- Hemp-concentration
- Na+ Excess
2) Hyponatren a
- Hemodilution
- Na+ Deficit
3) Hyperkal em af
Hypokal em a

NUR 401
Course Nunber

Course Objectives

describe three buffer systens enployed
to mai ntain acid-base bal ance

differenti ate between renal and
respiratory regulation of acid-base
bal ance

di scuss the factors that influence the

formati on of edema
state the appropriate nursing inter-
ventions for the patient with edema

list the signs and synptonms of over-
| oad and dehydration and relate to the
underlying pathophysi ol ogy

devel op a nursing care plan to assist
in the care of the patient with
dehydr at ion

di scuss the use of C.V.P. measurenments
to determ ne an indication of venous
return to the right heart

the electrolyte
reference to etiology,

descri be each of
i mbal ances with
pat hophysi ol ogy
di agnostic studies, clinica
presentation and management

formulate a plan for nursing inter-
vention to assist in the maintenance



CELLULAR HOVECSTASI S NUR 401
Course Foame Course Number

Cour se Content Course bjectives

4) Hypercal cenm a, of electrolyte bal ance
Hypocal cem a

5) Hyper nagnesi um di scuss the psychol ogi cal support
Hypomagnesi um required for a patient with an

6) Protein Excess and el ectrol yte disturbance
Deficit

0) Aci d- Base | nbal ances

1) Causes, dinical state the mmjor causes of each of the
Presentation and Inter- four inbal ances
pretation of the
fol | ow ng: list the clinical findings of acidosis

and al kal osi s
- Respiratory Acidosis
- Respiratory Al kal osis differentiate between correction and
- Mtaboli ¢ Arkdrssss compensat i on
I nterpret acid-base inbalances in
relation to disease

METHOD OF ASSESSMENT ( GRADI NG METHOD) :

1) Test #1 (worth 40% of final mark)

The Cell - Fluid Pressures
Body Fl ui ds - Capillary Fluid Dynam cs
Transport Mechani sns - Water Bal ance

- Solutions -  Regul ation of Water Bal ance

- IGEC Fluid Shift
2) Test #2 (worth 60% of final mark)

El ectrol ytes -  Formation of Edema
El ectrol yte | nbal ances - Dehydration
Aci d- Base Bal ance - Overl oad

- Aci d-Base | nbal ances - C VP

A m ni nrum achi evenent level of 70% is required.

HOURS!

7 Weeks (Total of 21 Hours - 3 hours per week)
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TEXTBOOKS;

1) Bur ke, Shirley, The Conposition and Function of Body Fl uids The
C V- Mosby Co., Toronto, 1980.

2) Wel dy, Nornma Jean, Body Fluids and El ectrol yes. The C.V, Mbsby
Co., Toronto, 1984.

CLASS SCHEDULE:

Week #1 Readi ngAssignnment s

The Cell Part 1 (Weldy)

Body Fl ui ds Chapters 1, 3, 4, 10, pp 173-179
Transport Mechani sns (Burke)

Sol uti ons

|C-EC Fluid Shift

Week #2
Fluid Pressures Part 1 (Weldy)
Capillary Fluid Dynam cs Chapters 1, 3, 6 (Burke)

Wat er Bal ance
Regul ati on of Water Bal ance

Week #3

Test #1 (1 1/2 hours) Test #1 (Content A-1)

El ectrol ytes Part 1 (Weldy)
Chapter 5 (Burke)

Week #4

El ectrol ytes Part 1, 4 (Weldy)

El ectrol yte | mbal ances Chapter 5 (Burke)

Week #5

Aci d- Base Bal ance Part 2 (Weldy)

Aci d- Base | mbal ances Chapters 8, 9 (Burke)

n

Article: "Interpreting ABG s
(On Reserve in Library)
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VWeek #6 Readi ng Assi gnnents
Formati on of Edenma Part 3 (Weldy)
Dehydr ati on Chapters 2, 3, 10 (Burke)
Over| oad
C. V. P
Week #7
Test #2 Test #2 (Content J-Q
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