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Chapter 1 Introduction
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CH % (physiology)
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Physiology 1s the science to study the pheno

mena and regularity of life's activities.
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function: Assigned duty; specific role;
characteristic action of an entity

Thies HlAE

to function: to work; to perform the function
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I BEAEIKF  (integration level)

I RGUKFE  (system level)

I HAMBEIKFE (tissue and organ level)
I RIS KFE  (cell and molecule level)

Physiology now comprises three levels of function:

cell and molecule level , tissue, organ and system
level and integration level.
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Methods used for physiological studies

1. SESEE  (acute experiments) :
B4& (in vitro)
&4 (in vivo)

2. B8tEsLE (chronic experiments) :

Animal studies can be divided into chronic and acute
experiments. Acute experiments consist of
manipulations in vivo and in vitro.
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Internal environment and homeostasis

* H#F3FEE  (external environment)
NEAEFRISMRAE (ARSI

* W¥IE (internal environment)
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All cells of the body are surrounded by extracellular fluid
and so extracellular fluid is called the internal environment

of the body.



BB L) AR ER 60 %
Intracellular fluid 40 %
Extracellular fluid 20 %:
plasma 4 %
tissue fluid 15 %
lymph fluid
cerebrospinal fluid £
Internal environment :
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#873  (homeostasis)
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a constant state with special
reference to the internal medium.
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Regulation of Physiological functions

I

« LT (nervous regulation)
* ¥R ATT (hormonal regulation)
 HHWT (self-regulation)
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1. AT (nervous regulation)
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» MAERETHHRERITERNS (reflex)
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Many physiological activities are regulated by the nervo
us system. This 1s called nervous regulation.

A reflex is the basic unit of nervous regulation.
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The reflex arc 1s the pathway 1n a reflex. It 1s the basic
unit of integrated neural activity, consisting of sense or
gan, afferent and efferent nerves, interneurons and effe
ctor.
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Stimulus Response

Before conditioning

After conditioning
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2. ¥ AT (hormonal regulation)
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Chemical substances secreted by some tissues arri
ve at target organs through body fluids and regulat
¢ physiological activity of the target organ. This 1s

called humoral regulation.
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3. BHET (self-regulation)
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In certain cases, a tissue or organ can respond dir

ectly to the environmental change, depending ne1
ther on nervous nor on humoral control. This for
m of regulation 1s called self-regulation.
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Regulation and Control system of Physiological Functions
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1. JEEBIEH RS

(Non-automatic control system)
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2. RRIEHI RS  (Feedback control system)
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TA$E R4t (regulator control syste
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IR R4t (servomechanism)
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Feedback 1s a flow of information along a closed
loop. Usually, a constancy of physiological variable
requires a feedback mechanism that feeds the output
information back to the control system so as to
modify the nature of control. If the information
amplifies the changes, 1t 1s called positive feedback.
However, if the regulation 1s in a reverse direction, it
is called negative feedback.
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3. BiREHI RS (Feed-forward control syste
m)
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AIRIEH| RS (Feed-forward control system)
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Feed-forward control mechanisms often sense a
disturbance and can therefore take corrective action
that anticipates changes.
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Basic properties of the living body
* FEACHH (metabolism)

« MEHMH (excitability)
« IEMNE (adaptability)

°
L
M

=K. AEFH  (growth, reproduction)

Metabolism, excitability, adaptability and reproduction

are the basic characteristics of life activity.



1. F%ARHE (metabolism)
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The term "metabolism", meaning literally

"change", 1s used to refer to all material and energy

transformations that occur 1n the body.



2. XE&EME  (excitability)
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e BB (BRBLHE,  irritability ) .

Excitation signifies an increase in activity. An
environmental factor that causes a response 1n a
sense organ 1s called stimulus. The response to

stimulus 1s called reaction.
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3. @M (adaptability)
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When a maintained stimulus of constant strength
1s applied to a receptor, the frequency of the action
potential in 1ts sensory nerve decreases over time.
This phenomenon 1s known as adaptation.



4. K545 (growth, reproduction)

The physiology of reproduction 1s to produce
offspring. The process of reproduction includes

fertilization, pregnancy and delivery.
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As a subject, physiology 1s ancient as well as yo
ung. In the eighteenth and nineteenth centuries, ph

ysiology made great progress at the level of organs
and systems.

In the twentieth century, 1t gained knowledge ra
pidly at the cell and molecular levels.

Now, 1n the twenty-first century, the challenge
or physiology 1s to integrate information at all leve
Is towards a deeper understanding of mechanisms
and function.
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