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STRESS

The concepts of stress and adaptation have their origin in the 
com

plexity of the hum
an body and the interactions betw

een the 
body’s cells and its m

any organ system
s. 

The body requires that a level of hom
eostasis or constancy be 

m
aintained during the m

any changes that occur in the internal and 
external environm

ents. 

Stress and adaptation involve feedback control system
s that regulate 

cellular function and integrate the function of the different body 
system

s.



HOMEOSTASIS

H
om

eostasis is the purposeful m
aintenance of a stable internal 

environm
ent m

aintained by coordinated physiologic processes that 
oppose change.

The physiologic control system
s that oppose change operate by 

negative feedback m
echanism

s that are com
posed of a sensor that 

detects a change, an integrator/com
parator that sum

s and com
pares 

incom
ing data w

ith a set point, and an effector system
 that returns the 

sensed function to w
ithin the range of the set point.



FEEDBACK SYSTEMS

-
M

ost control system
s in the body operate by negative feedback 

m
echanism

s

-
positive feedback m

echanism
sis



THE STRESS RESPONSE

the general adaptation syndrom
e (G

A
S): general because the effect 

w
as a general system

ic reaction, adaptive because the response w
as 

in reaction to a stressor, and syndrom
e because the physical 

m
anifestations w

ere coordinated and dependent on each other



THE GAS INVOLVES THREE STAGES: THE 
ALARM STAGE, THE STAGE OF RESISTANCE, 
AND THE STAGE OF EXHAUSTION.
The alarm

 stage
is characterized by a generalized stim

ulation of the 
sym

pathetic nervous system
 and the H

PA
 axis, resulting in the release 

of catecholam
ines

and cortisol. 

D
uring the resistance stage,the

body selects the m
ost effective and 

econom
ic channels of defense. D

uring this stage, the increased cortisol 
levels present during the first stage drop because they are no longer 
needed. 

If the stressor is prolonged or overw
helm

s the ability of the body to 
defend itself, the stage of exhaustion

ensues, during w
hich resources 

are depleted and signs of “w
ear and tear” or system

ic dam
age 

appear





STRESS AND ADAPTATION

■
Stress is a state m

anifested by sym
ptom

s that arise from
 the 

coordinated activation of the neuroendocrine and im
m

une system
s, w

hich 
Selye

called the general adaptation syndrom
e. 

■
The horm

ones and neurotransm
itters (catecholam

inesand cortisol) that 
are released during the stress response function to alert the individual to 
a threat or challenge to hom

eostasis, to enhance cardiovascular and 
m

etabolic activity in order to m
anage the stressor, and to focus the 

energy of the body by suppressing the activity of other system
s that are 

not im
m

ediately needed. 

■
A

daptation is the ability to respond to challenges of physical or 
psychological hom

eostasis and to return to a balanced state. 

■
The ability to adapt is influenced by previous learning, physiologic 

reserve, tim
e, genetic endow

m
ent, age, health status and nutrition, sleep-

w
ake cycles, and psychosocial factors.





The activation and control of the stress response are m
ediated by the 

com
bined efforts of the nervous and endocrine system

s. 

The neuroendocrine system
s integrate signals received along 

neurosensory pathw
ays and from

 circulating m
ediators that are 

carried in the bloodstream
. In addition, the im

m
une system

 both 
affects and is affected by the stress response. A

daptation is affected 
by a num

ber of factors, including experience and previous learning, 
the rapidity w

ith w
hich the need to adapt occurs, genetic endow

m
ent 

and age, health status, nutrition, sleep-w
ake cycles, hardiness, and 

psychosocial factors.



For the m
ost part, the stress response is m

eant to be acute and tim
e 

lim
ited.

Stressors can assum
e a num

ber of patterns in relation to tim
e. They 

m
ay be classified as acute tim

e-lim
ited, chronic interm

ittent, or chronic 
sustained. A

n acute tim
e-lim

ited stressor is one that occurs over a short 
tim

e and does not recur; a chronic interm
ittent stressor is one to w

hich 
a person is chronically exposed. The frequency or chronicity of 
circum

stances to w
hich the body is asked to respond often determ

ines 
the availability and efficiency of the stress responses. For exam

ple, 
the response of the im

m
une system

 is m
ore rapid and efficient on 

second exposure to a pathogen than it is on first exposure, but chronic 
exposure to a stressor can fatigue the system

 and im
pair its 

effectiveness.


