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Jordan University of Science and Technology
Faculty of Medicine

MD Program Curriculum

Course Title : General Physiology
Course Code : M132
Credit Hours : 3 credits
Sequence :    year 1, second semester, 6 WEEKS
Coordinator : Dr. Mukhallad Al-Janabi
Contact : mukmoh@just.edu.jo

Course description:
This introductory physiology course introduces basics concepts in physiology of human body. The
course familiarizes students with basic definitions and principles related to physiology The course
emphasizes the concept of internal environment and homeostasis and the concept of feed back in a
biological system. It also helps students to understand body fluid and cellular physiology including
membrane ionic basis of excitability, molecular mechanism and mechanics of contraction. The
course gives an overview on the physiology and functions of nervous system, cardiovascular system,
respiratory system, digestive and renal systems and the endocrine system. It prepare student to
understand future disease process and pathophysiology.

General objectives:
1. To introduce and familiarize students with basic definitions and principles related to

physiology as a study of the living body at molecular, cellular as well as the level of intact
organism.

2. To introduce the concept of internal environment and homeostasis  and to present some.
Examples of homeostatic mechanisms of the major functional systems and various control.
Systems that are utilized by different organs to regulate various physiological functions.

3. To describe the principles and mechanisms of membrane transport.
4. To describe the physiological implications related to circulating body fluids.
5. To describe the electrical and ionic events that underline the excitation of nerves, muscles as

well as the mechanism underlying skeletal muscle contraction.
6. To describe synaptic transmission and electrical properties of synaptic potential.
7. To cover the general organization and functional aspects of the autonomic nervous system.
8. To introduce the motor and sensory functions of nervous system
9. To describe the general organization and functions of cardiovascular, respiratory, digestive

and renal systems and their role in maintenance of homeostasis.
10. To illustrate interdependence of endocrine and nervous system and describe the principal

components of the endocrine system in terms of hormones action, secretion and
physiological effects.
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C. Specific objectives
COURSE CONTENT:

Unit Topic Specific Objectives
1 Lecture 1: Homeostatic

Lecture 2: control system
Lecture 3: cell membrane

 Introduction to physiology
 Homeostatic mechanisms of major functional systems,

Definition of Homeostasis. The
 Extracellular Fluid and the milieu interior (internal

environment). Control systems of the body: Characteristics of
control systems, negative feedback nature of most control
systems, positive feedback. Adaptive control system

 General characteristics of cell membrane. Transport of ions
and molecules through the cell membrane: Diffusion; simple
and facilitated, osmosis

2 Lecture 1: active transport
Lecture 2: Body fluids Compositions
Lecture 3: osmosis

 Primary active transport; characteristics and importance of active
transport.

 Secondary active transport (co-transport and counter – transport)
 Active transport through cellular sheet
 Body fluids: Total body water. Body fluid compartments:

intracellular and extracellular.
 Compositions of different body fluid compartment
 Measurement of body fluid volumes: The indicator dilution

principle.
 Basic principles of osmosis and osmotic pressure

3 Lecture 1: fluid shifts between body fluid
compartment
Lecture 2: shift to fluid in different
conditions
 Lecture 3: edema and factors  causing  it

 Changes in the volumes and osmolalities and calculation of fluid
shifts in abnormal states I ,

 Changes in the volumes and osmolatities and calculation of fluid
shifts in abnormal states (II)

 Edema; intracellular and extracellular edema
 Extracelluar edema; causes and factors that prevent formation of

edema

4 Lecture 1: resting membrane potential
Lecture 2: action potential
Lecture 3: Neuromuscular Junction and
synaptic

 Origin of bioelectric potentials : Ionic equilibria  and the resting
membrane potential. Calculation of RMP using Nernst equation
and GHK equations.

 Generation and conduction of nerve action potential: Ionic basis of
action potential and its properties. Propagation of action potential,
serial versus salutatory conduction.

 Neuromuscular Junction and Neuromuscular transmission.
 The End plate potential and its ionic basis.
 Chemical synaptic Transmission and synaptic potentials,

5 Lecture 1: molecular basis of skeletal
muscle contraction
Lecture 2: Mechanics of skeletal muscle
contraction
Lecture 3: types of muscle

 Excitation contraction coupling and molecular basis of skeletal
muscle contraction of skeletal Muscle contraction.

 Mechanics of skeletal muscle contraction. Isotonic and  isometric
contraction. Force-Velocity relationship.

 Length tension relationship. Summation and tetanization.
 Smooth and cardiac muscle contraction. Comparison of  three

types of muscle; skeletal, smooth and cardiac
6 Lecture 1: general organization(Autonomic

nervous system )
Lecture 2: Control of visceral functions

 FIRST MIDTERM EXAM
 Autonomic nervous system: introduction and general organization.
 Chemical transmission of autonomic junctions cholinergic and

adrenergic transmission,  types of cholinergic and adrenergic
receptors.

 Effects of sympathetic and parasympathetic stimulation on specific
visceral organs autonomic reflexes and their role in the regulation
of visceral functions.
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7 Lecture 1: Nephron, Renal circulation
Lecture 2: Glomerular filtration rate
Lecture 3: Tubular functions

 Overview of the renal system, functional anatomy of nephron.
 Renal circulation. Glomerular filtration.
 Glomerular filtration rate and it’s regulation
 Tubular functions, solutes and water transport.
 Mechanism of urine concentration

8 Lecture 1: Transport of solutes through renal
tubules
Lecture 2: organization of nervous system
Lecture 3: cerebellum

 Counter current Multiplier and counter current exchanger
 Overview functions and organization of nervous system
 Cerebral cortex areas and their functions
 Elecroencephalogram (electrical recording of activity of

cortical neurons)
 Basal ganglia, cerebellum, thalamus and hypothalamus

9 Lecture 1: Limbic system and Brain stem
Lecture 2: Sleep and it’s type
Lecture 3: Spinal cord and Somatic sensations

 Limbic system
 Brain stem and reticular activating system
 Sleep and it’s type
 Spinal cord and reflexes
 Sensory modalities, sensory receptors
 Somatic sensations; Pain

10 Lecture 1: Chemical characteristics of hormones.
Lecture 2: pituitary gland
 Lecture 3: Thyroid gland

 Endocrine system; comparison between endocrine and
nervoussystems

 Hormones; chemical structure, transport and receptors
 Variation in responsiveness of target cells to their hormones
 Hormones of pituitary gland
 Thyroid gland and it’s hormones

11 Lecture 1: Pancreas
Lecture 2, 3: Adrenal gland and it’s hormones

 Pancreatic hormones
 Adrenal gland and it’s hormones

12 Lecture 1: Organization of cardiovascular system
Lecture 2: cardiac cycle

 Over view of the cardiovascular system
 The cardiac cycle and cardiac output
 SECOND MIDTERM EXAMINATION

13 Lecture 1: Electrical activity of the heart
Lecture 2: heart rate and arrythmias
Lecture 3: Microcirculation

 Electrical activity of the heart, electrocardiogram
 Control of heart rate and cardiac arrythmias
 Hemodynamics, blood pressure and blood flow.

Microcirculation and lymphatic

14 Lecture 1: Function of respiratory systems
Lecture 2: Mechanics of respiration
Lecture 3:gas diffusion

 Overview of the respiratory systems. Pulmonary ventilation
 Mechanical aspects of breathing.
 Pulmonary circulation, gas diffusion and transport of oxygen

and carbon dioxide.
15 Lecture 1: Control of breathing

Lecture 2: Basic Gastrointestinal Function
Lecture 3:Stomach and  pancreas

 Control of breathing
 Overview of the Gastrointestinal system, the four basic GIT

functions; motility, section, digestion and absorption
 functions of the stomach
 functions of the pancreas

16 Lecture 1: functions of intestine functions of small and large intestine Revision
17 SECOND SEMESTER FINAL EXAMINATIONS PERIOD

D. Weekly Teaching activities:
3 hours / week.

E. Assessment:
EXAM FORMAT WEIGHT (%)

FIRST EXAM MCQ 30%
SECOND EXAM MCQ 30%

FINAL EXAM MCQ 40%

F. Recommended text book: 1. Fundamental of Physiology, a human perspective by Sherwood, third
edition 2006

2.  Textbook of medical physiology by Guyton and Hall, eleventh
edition 2005.
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