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General introduction: The
scope of pharmacognosy
and  medicinal  plants,
definitions  and basic
principles, natural sources
of drugs, crude drugs,
official and non-official
drugs.

Classification of natural
products.

Plant nomenclature and
taxonomy.

Production of crude drugs:
Cultivation, collection,
drying and storage

Deterioration of crude
natural products

Chemistry of natural drug
products




Quality control: Evaluation
of natural products;
macroscopical evaluation;
physical evaluation;
chemical evaluation;
biological evaluation;
spectroscopical evaluation.

Phytochemical investigation
of herbal products

Extraction of the plant
material; Separation and
isolation of constituents

Traditional plant medicines
as a source of new drugs.

Bioassay-guided
fractionation

plant growth regulators.
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Carbohydrates

Glycosides:
Biosynthesis,

Glycosides:
Isothiocyanate
glycosides;
aldehyde glycosides

glycosides; phenolic
glycosides; lactone
glycosides;
coumarins and
chromones.

Resins and resin
combination;
tannins

Lipids: fixed oils
and waxes.

Volatile oils:
Introduction

chemistry of
volatile oils;
biosynthesis of
volatile oils

Non- medicinal
toxic plants.

Vitamins and
Amino acids.




Ketones as volatile
oils

Alkaloids:
Introduction

Physical and
chemical properties;
pyridine,

Alkaloids:
Quinoline  tropan
alkaloids

Alkaloids: Steroidal
alkaloids; lupinane
alkaloids

Antibiotics: Natural
sources

biosynthetic
pathways, isolation
and purification.

phytotherapy
:Introduction

principles,medicinal
plants in selected
health care systems

Important  natural
products




phytomecines used
in pharmacy &
medicine

alkaloids; tropane
alkaloids
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Mathematics and Biostatistics
Mathematics: General concepts;
coordinate and graph in plane;
inequality; absolute value or
magnitude; function and their graphs

displacement function; slope and
equation for lines.

Limits and continuity: Limits; theorem
of limits; limit

involving

infinity; continuity; continuity
conditions

Derivatives: Line tangent and
derivatives;
differentiation rules

derivative of trigonometric function;
practice
exercises

Integration: Indefinite integrals; rules
for indefinite
integrals; integration

formulas for basic trigonometric
function; definite

integrals; properties of definite
integrals; practice

exercises




Biostatistics: General concepts of
statistics;

statistical methods; statistical theory;
applied statistics;

statistical operations.

Probability concepts: Properties of
probability; Set

theory and set notation (basic notation);
counting

techniques- permutations and
combinations

calculating the probability of an events;
probability distribution of discrete
variable;

binomial distribution, Poisson
distribution;

continues probability distribution and
normal

distribution, review questions and
exercises

The concept of central tendency: Mean
of sample

and mean of population; median; mode

measure of central
tendency; review questions and
exercises.
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Course Description Form

. Course Name: clinical chemistry

. Course Code:

. Semester / Year: first semester

. Description Preparation Date: 13/9/2025

. Available Attendance Forms: semester/ third stage

. Number of Credit Hours (Total) / Number of Units (Total)
3 hour theory in week
2 hour practice in week

. Course administrator's name (mention all, if more than one name)
Name: Dr. Asia Ali Hamza
Email: asia.ali@alkafeel.edu.iq

8. Course Objectives
Course Objectives Understand the principle of clinical chemistry.
Interpret the results of laboratory tests.
Recognize the role of clinical chemistry in diseas
diagnosis and management.
Understand the importance of clinical chemistry
pharmaceutical care.

9. Teaching and Learning Strategies
Strategy e Lecture based
e Case based (Active learning)
e Self-directed learning
e Practice based

10. Course Structure
Week Hours Required Unit or subject | Learning Evaluation
Learning name method method
Outcomes
Describe the major Disorders of Lectures, Board Quiz
pathway of Carbohydrates Class, discussion | Mid exam
carbohydrates metabol| metabolism, PPT presentation | Final exam
Describe the Hyperglycemia & | Homework, Oral exam
pathophysiology, clini¢ Diabetes mellitus, | Lab test
presentation of DM Hypoglycemia.




Provide valug
information for diagn
of DM.

Describe the major
pathway of

lipid metabolism
Describe the
pathophysiology, clinig
presentation of lipid
disorders

Provide valuable
information for diagno
of lipid disorders.

Disorders of lipid
metabolism.

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Describe the major
functions of

liver

Describe the
pathophysiology, clinig
presentation of liver
disorders

Provide valuable
information for diagno
of liver disorders.

Liver function tests

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Describe the normal
functions of
Kidney.

Describe the
pathophysiology, clinig
presentation of kidney
diseases.

Provide valuable
information for diagno
of kidney diseases.

Kidney function test

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Describe the classificat
of enzyme.

Describe the relationsh
between enzyme and
diseases.

Diagnostic
enzymology

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Describe the normal
functions of
endocrine system.
Describe the
pathophysiology, clinig
presentation of endocri
diseases.

Provide valuable
information for diagno
of endocrine diseases.

Hypothalamus &
pituitary
endocrinology,
disorders of anterior,
pituitary hormones,
disorders of adrenal
gland,
Hypopituitarism.

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Describe the normal
functions of
endocrine system.
Describe the
pathophysiology, clinig
presentation of endocri

diseases.

Reproductive systen
disorders of gonadal
function in males &
females, biochemicq
assessment during
pregnancy.

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam




Provide valuable
information for diagno
of endocrine diseases.

Describe the definition
types and clinical
presentation of tumor
markers.

Tumor markers.

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Drug interaction with
laboratory Tests.

Drug interaction wit
laboratory Tests.

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Describe the normal
functions of

calcium.

Describe the
pathophysiology, clinig
presentation of calciun
related diseases.
Provide valuable
information for diagno
of calcium abnormaliti

Disorders of calciun
metabolism

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

Describe the normal
functions of

Acid base balance syst
Describe the
pathophysiology, clinig
presentation of acid ba
balance related disease

Acid base balance

Lectures, Board
Class, discussion
PPT presentation
Homework,

Lab test

Quiz

Mid exam

Final exam
Oral exam

11.Course Evaluation
Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc

12.Learning and Teaching Resources
Required textbooks (curricular books, if any)

Crook, martin  Andrew  clini
biochemistry and metabolic medicine

Main references (sources)

Recommended books and references (scientific
journals, reports...)

Electronic References, Websites

William Marshall, clinical chemistry

alseraj
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Circulatory system:
Structure of the
vascular system
(Heart wall, Arteries,
Veins & Capillaries)
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Structure of the
lymphatic system
(Lymphatic capillary).

Lymphoid tissue:
Structure & function
of the (Thymus gland,
Spleen& Lymph
nodes)

Lymphoid nodule
(MALT) & Tonsils
Nervous system:
Central & Peripheral
nervous system

Respiratory system:
-Conducting portion
(Nose, Nasopharynx,
Trachea Bronchus &
Bronchioles).
-Respiratory portion
(Lung)

Digestive system:
-Digestive steps.
-General structure of
the digestive tract
(GIT) (Oral cavity,
Mouth, Esophagus &
Stomach)

-Small intestine,
Large intestine,
Rectum & Anus.
Glands associated
with the digestive
tract

Endocrine system:
-General structure of
the pituitary gland
-Histophysiologies of
the pituitary gland.




Male reproductive
system:

-General structure of
the testes.

-Stages of
spermatogenesis.
Female reproductive
system:

-General structure of
ovary, Oviduct,
Uterus & Vagina.
-Stages of follicle
development.-
Ovulation

Urinary system:
-Structure & Function
of the (kidney &
nephrone)

- Structure of the
(Ureter, Bladder &
Urethra).

The skin Thick & Thin
skin
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Fundamentals of Analytical (@ans of dangiall) Lsllaall 5y jaal) il
Chemistry by Stook and West

Fundamentals of Analytical Chemistry (badl) Al anball
by Stook and West
1.“Quantitative Chemical Analysis” by | ¢kl <)) L am A suladl aabally o

Daniel C. Harris3. (ool

2. “Principles of Instrumental

Analysis” by Douglas A. Skoog, F.




James Holler, and Stanley R.
Crouch4.

3. “Analytical Chemistry: A Modern
Approach to Analytical Science” by

Kellner, et al.
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Organic Chemistry by Robert T.
Morrison and Robert N. Boyed, latest
edition.

(s of Lagiall) dsllaall 5 jaall asl

Organic Chemistry by J. McMurry,
latest ed., Thomason learning, CA,
USA.

(leaall) st galyal

Books:

1. Organic Chemistry” by Clayden,
Greeves, Warren, and Wothers1.

“2. Advanced Organic Chemistry” by
Francis A. Carey and Richard ].
Sundberg?.

3. Stereochemistry of Organic
Compounds” by Ernest L. Eliel and
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Samuel H. Wilen1.

4. The Logic of Chemical Synthesis”
by E.J]. Corey and Xue-Min Cheng1.
5. Organometallics in Organic
Synthesis” by various authors1.

Journals:

Journal of Organic Chemistry
Organic Letters

Tetrahedron

Angewandte Chemie International
Edition

ChemGuide, (www.chemguide.co.uk)
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1. Organic Chemistry by Robert T. Morrison
and Robert N. Boyed, latest edition.
2. Organic Chemistry by J. McMurry, latest
ed., Thomason learning, CA, USA.
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1. Organic Chemistry by Robert T. Morrison
and Robert N. Boyed, latest edition.
2. Organic Chemistry by J. McMurry, latest
ed., Thomason learning, CA, USA.
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Smith, Michael B.; March, Jerry (2007),
Advanced Organic Chemistry: Reactions,
Mechanisms, and Structure (6th ed.), New
York: Wiley-Interscience, ISBN 978-0-471-
72091-1
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T. Morrison and Robert N.

Boyed, latest edition.
2. Organic Chemistry by J. McMurr
latest ed., Thomason learning, CA,
USA

1. Organic Chemistry by Robert (L3laall ) iyl anlyall
T. Morrison and Robert N.

Boyed, latest edition.

2. Organic Chemistry by J.




McMurry, latest ed., Thomason

learning, CA, USA

Heterocyclic compound -
Nucleophilic, Ring Closure |

Britannica
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Heterocyclic Chemistry

(msu.edu)
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1. Inorganic Medicinal and Pharmaceutical (s of Lngiall ) dyglladll 5 jaall (il
Chemistry by Block, Roche Soine and
Wilson.




2. Wilson and Gisvold Textbook of Organic
Medicinal and Pharmaceutical Chemistry.

1. Inorganic Medicinal and Pharmaceutical
Chemistry by Block, Roche Soine and
Wilson.

2. Wilson and Gisvold Textbook of Organic
Medicinal and Pharmaceutical
Chemistry.

1. "Inorganic Medicinal and Pharmaceutical
Chemistry" by G. S. Deepa and R. L. Deepa:

2. "Inorganic Chemistry" by Gary L. Miessler,
Paul |. Fischer, and Donald A. Tarr:

3. "Pharmaceutical Inorganic Chemistry" by J.
D. R. Thomas:

4. "Descriptive Inorganic Chemistry" by Geoff
Rayner-Canham and Tina Overton:

5. "Inorganic Chemistry" by Catherine
Housecroft and Alan G. Sharpe

6. "Inorganic Chemistry" by ] Derek Woollins:
7. "Inorganic Chemistry" by James E. Huheey,
Ellen A. Keiter, and Richard L. Keiter:
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Pharmacy Times:

American Chemical Society (ACS)
PubMed:
ScienceDirect:
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Wilson and Gisvold Textbook of
Organic Medicinal and
Pharmaceutical Chemistry.

(ans of engiall ) duglladl 5, dl S

13. Wilson and Gisvold
Textbook of Organic
Medicinal and
Pharmaceutical Chemistry.

14. "Introduction to
Medicinal Chemistry” by
Patrick

(saladdl ) Zust N anhyall

. "Pharmaceutical Chemistry" by
Jill Barber and Chris Rostron:

. "Medicinal Chemistry: The
Modern Drug Discovery
Process" by Erland Stevens and
William W. Fleming

(eere ol calall CDlaall) g amsy Sl Bl aalyally S

ChemGuide,
(www.chemguide.co.uk)
Pharmaceuticals - MDPI: This
journal section on Medicinal
Chemistry publishes updated
reviews and research articles
covering all aspects of small
molecules as drug candidates1.
Medicinal Chemistry
Research - Springer: A journal
that provides prompt
publication of experimental
achievements in drug design,
discovery, and mechanisms of
action of biologically active
compounds.

ASHP: Offers resources that
help understand the basic
concepts in medicinal
chemistry.

The Handbook of Medicinal
Chemistry: Provides a
comprehensive overview of the

o ilge ¢ Agis SSIY) gabyal



http://www.chemguide.co.uk/

field and insight into the latest
trends and research.
PharMSkooL: Lists top apps
and websites for pharmacy
students, which can be a useful
resource for anyone studying
or working in the field.
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Medicinal and
Pharmaceutical Chemistry.
16. "Introduction to Medicinal Chemistry" by
Patrick
3. "Pharmaceutical Chemistry” by Jill Barber and |l s ) suldl aabdly o)
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4. "Medicinal Chemistry: The Modern Drug Discovery )
Process” by Erland Stevens and William W.
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ChemGuide, (www.chemguide.co.uk) i V) adlge ¢ LSS aalyal
Pharmaceuticals - MDPI: This journal section on
Medicinal Chemistry publishes updated reviews
and research articles covering all aspects of small
molecules as drug candidates1.

Medicinal Chemistry Research - Springer: A
journal that provides prompt publication of
experimental achievements in drug design,
discovery, and mechanisms of action of
biologically active compounds.

ASHP: Offers resources that help understand the
basic concepts in medicinal chemistry.

The Handbook of Medicinal Chemistry:



http://www.chemguide.co.uk/

Provides a comprehensive overview of the field
and insight into the latest trends and research.
PharMSkooL: Lists top apps and websites for
pharmacy students, which can be a useful resource
for anyone studying or working in the field.
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Pharmaceutical Chemistry.
18. "Introduction to Medicinal
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ChemGuide, (www.chemguide.co.uk) Cui i) pdlse ¢ Aig S aalyal)
Pharmaceuticals - MDPI: This journal

section on  Medicinal = Chemistry
publishes updated reviews and research
articles covering all aspects of small
molecules as drug candidates1.
Medicinal Chemistry Research -
Springer: A journal that provides
prompt publication of experimental
achievements in drug design, discovery,
and mechanisms of action of biologically
active compounds.

ASHP: Offers resources that help
understand the basic concepts in
medicinal chemistry.



http://www.chemguide.co.uk/

The Handbook of Medicinal
Chemistry: Provides a comprehensive
overview of the field and insight into the
latest trends and research.
PharMSkooL: Lists top apps and
websites for pharmacy students, which
can be a useful resource for anyone
studying or working in the field.
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Organic Medicinal and Pharmaceutical
Chemistry.
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Organic Medicinal and
Pharmaceutical Chemistry.
20. "Introduction to Medicinal
Chemistry" by Patrick
. "Pharmaceutical Chemistry" by ]ill CBladl) g s I suld) aabally (o<l
Barber and Chris Rostron: (eroe bl cAsalal
. "Medicinal Chemistry: The Modern Drug )
Discovery Process" by Erland Stevens
and William W. Fleming

ChemGuide, (www.chemguide.co.uk) i V) adlge ¢ Auig SSY) aayal
Pharmaceuticals - MDPI: This journal

section on  Medicinal = Chemistry
publishes updated reviews and research
articles covering all aspects of small
molecules as drug candidates1.

Medicinal Chemistry Research -
Springer: A journal that provides
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prompt publication of experimental
achievements in drug design, discovery,
and mechanisms of action of biologically
active compounds.

ASHP: Offers resources that help
understand the basic concepts in
medicinal chemistry.

The Handbook of Medicinal
Chemistry: Provides a comprehensive
overview of the field and insight into the
latest trends and research.
PharMSkooL: Lists top apps and
websites for pharmacy students, which
can be a useful resource for anyone
studying or working in the field.
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1. Spectrometric Identification of ((ang of dongiall ) duglladll 5 ) (oSl

Organic Compounds by

Silverstein, Bassler and Morrill;

2. Applications of absorption

spectroscopy of organic

compounds by Dyer JR.

3. Organic Chemistry by McMurry

S5thed; Thomason learning CA,

USA 2000.

21. Spectrometric (olaall ) dusyll aanlyal)
Identification of  Organic
Compounds by Silverstein,
Bassler and Morrill

9. Applications of absorption | (...l bl Cladl) L a3l galylly (o<

spectroscopy of  organic
compounds by Dyer JR.
10. Organic Chemistry by
McMurry
5thed; Thomason learning CA, U
2000.
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Pharmaceuticals - MDPI: This
journal section on Medicinal
Chemistry publishes updated
reviews and research articles
covering all aspects of small
molecules as drug candidates1.
Medicinal Chemistry
Research - Springer: A journal
that provides prompt
publication of experimental
achievements in drug design,
discovery, and mechanisms of
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action of biologically active
compounds.

ASHP: Offers resources that
help understand the basic
concepts in medicinal
chemistry.

The Handbook of Medicinal
Chemistry: Provides a
comprehensive overview of the
field and insight into the latest
trends and research.
PharMSkooL: Lists top apps
and websites for pharmacy
students, which can be a useful
resource for anyone studying
or working in the field.
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