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The Science of Biology
g At ¢ Laay Why  study  biology 0S| el il
idaall importance,  Definition  of | desdl Gk Jis
’ biology, Some subdivision of ¢
biology

© eer et s The Characteristics of Living
B s Things (Organisms) il
dlanl) g Evaluation, Adaptation, ;M_‘f
Respiration, i
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Hemostasis, Metabolism,

Anabolism, Catabolism,
Respond to  stimuli,
Reproduction

The Kingdom of Living Things
Classification of Organisms,
Categories of Classification of
Organisms, The five Kingdom
Scheme Of Classification

Chemistry of Life (Biology of
Polymers, Levels of
Organization Lipids,
Carbohydrates, Proteins,
Amino acid

3Atopic Dermatitis (AD Cell
Structure and Function, Animal
cells.

Cell Wall, Cell Membrane,
Cytoplasmic Matrix,
Nucleolus)

Endoplasmic Reticulum, Golgi
apparatus, Cilia, Flagella Plant
cells Comparison Between
Animal and Plant, etc.

Prokaryotes Cells, Eukaryotes
Cells, Cell Life Cycle
(Mitosis), Nucleus Division,
Cytoplasmic Division)

2. Eosinophilic Pneumonias

Meiosis (Human
Reproduction),
Spermatogenesis, Oogenesis

Gene and Gene Action, DNA,
RNA Structures.;

Organ Systems (Digestive,
Circulatory, Respiratory
Urinary, Muscularly, Nervous)
Systems.

Viruses, Viroid’s, Prions,
Bacteriophages,

Virtual Life Cycle,
Characteristics, Shapes
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Viral Human Diseases, Harm
full of Viruses

Kingdom OF Monera: Phylum
Schizophyte (Bacteria),
Classification Structure,




Morphology., Growth and
Function, Motility
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Mader's Human Biology (Author)
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Introduction, defining medical
terminology, techniques of
medical word building,
elements of medical word,
word root, suffixes, prefixes

Common prefixes, common

suffixes ,body structure key

terms ,level of organization:
cell, tissue,organ, system

Pathology and abnormal
condition :tumors, infection
and
inflammation ,symptoms ,disea
se , and diagnosis

Integumentary (skin) system

Musculoskeletal system

Digestive system and
Cardiovascular system

Blood, lymph and immune
system

Respiratory system

Nervous system and Special
senses

Endocrine system

Urinary system and
Reproductive system

Gynecology,
pregnancy ,embryology and




childbirth

Childhood, growth and s Bille 52

development 13

Medical record activity and | g &ills jadl 2 14
writing a diagnostic report

Revision Bl 5l 2 15
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Nath, Judi Lindsley; Lindsley, Kelsey P. A (sbaall) i 1) 2l yal)
Short Course in Medical Terminology.
Wolters Kluwer Health, 2018.
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General
Introduction:Introduction;
Parasites; Host; Zoonosis;
Host-parasite Relationships;
Life Cycle of Parasites;
Sources of Infection; Modes
of Infection; Pathogenesis;
Immunity in Parasitic
Infection; Laboratory
Diagnosis

2
g ki
e 4

Jal

ProtozoaGeneral Features ;
Structure ; Reproduction ; Life

Cycle ; Classification of Protozoa;

Phylum Sarcomastigophora;
Phylum Apicomplexa; Phylum
Ciliophora; Phylum Microspora

Sacodina, (Amoebae)Entamoebd
histolytica; History and
Distribution; Morphology; Life
Cycle; Pathogenesis and Clinical
Features; Extraintestinal
Amoebiasis; Laboratory

Diagnosis; Immunity; Treatment;

Entamoeba Coli , Entamoeba
Gingivalis; Endolimax nana 24;;
Pathogenic Freeliving Amoebae
naegleria Fowleri; History and
Distribution 26; Morphology; Lif
Cycle; Pathogenicity and Clinical
Features; Laboratory Diagnosis;
Treatment

Entamoeba Coli, Entamoeba
Gingivalis; Endolimax nana
24;; Pathogenic FreelLiving
Amoebae; naegleria Fowleri;
History and Distribution 26;




Morphology;

Life Cycle; Pathogenicity and
Clinical Features; Laboratory
Diagnosis;

Treatment

Intestinal, Oral, and Genital

FlagellatesGiardia Lamblia;

History and Distribution; Habitat;

Morphology; Life Cycle;

Pathogenicity and Clinical

Features; Laboratory Diagnosis;

Treatment

Genus Trichomonas.T. vaginalis

urogenital flagellate.T. hominisT|

tenaxBiology , medical

importance and Lab. Diagnosis g

each species.

Heamo- flagellates( blood& tissy

flagellates),general characters.

Developmental stages in the

vertebrate & invertebrate

hosts.Genus leishmania ,species
of leishmania, biology, vector,
medical importance of
eachspecies, types of leishmaiasi

, life cycle ,Lab. Diagnosis,

incloding immunological tests.

Genus Trypanosoma, species of

trypanosome, biology , vector,

medical importance of each
species, forms of parasite, life
cycle,Lab. Diagnosis.

Ciliophora: Blantidiumcoli

,Biology , medical importance,

Lab. Diagnosis. Apicomplex:

General charcter.Genus

Toxoplasma.,T.gondii ,Biology,

medical Importance,acquired and

congenital toxoplasosis. Life cycle,
role of domesticate animals in the
transmission of the disease. Lab

Diagnosis.

Genus plasmodium.
Introduction to malarial parasit
malarial paroxysm, general life
cycle of the plasmodium , spec
of plasmodium.

P.falciparum, P. vivax, P ovale, P

malaraeDisease, pathology,

medical importance, distribution
main differences during life cycle.

General discussion on malarial

parastes ,epidemiology, method

of diagnosis. Time to take clinicq
samples.Blood films.

Isopora, pathology, medical

importance,Lab.Dianosis.




Sarcocystis species: pathology,
medical importance,Lab
diagnosis.
CryptosporidiadseGenus
cryptosporidium, species belong
the genus, biology, pathology,
epidemiology,Lab.diagnosis.
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Platyhelminth: General
characters.Class cestoda:
General characters.
Teaniasaginata: Teaniasoliy
m: Morphology & the adul
warm and the larval stages
of each species, biology, lif
cycle of each species,
pathologinicity of each
species, Lab. Diagnosis
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Hymenolepis nana,
Hymenolepisdiminuta.Diplidium
caninum, Diphyllobathrium
latum, Biology, morphology,

pathoginicity of eachspecies,Labl.

Diagnosis.

Echinococcus granulosus.
Echinocuccusmultilocularis.Biolg
y,life cycle, pathoginicity, medic
importance of hydatid cyst
disease ,Lab. Diagnosis

Class Trematoda: General
characters. Genus




Schistosoma.Specis of human
schistosoma, life cycle.
Schistosoma hematobium.
Schistosoma mansoni.Biology of
adult worm, habitat,
pathgenicity,Lab.diagnosis
Fasciula hepatica
Biology, life cycle,
pathogenicity, Lab diagnosis.
Nemathelminthis.
ClssNemtoda, general
characters.
Ascaris lambricoides Enterobius
vermicularis.Biology of adult
worm,lifecycle, pathgenicity and
medical importanceof each
species, Lab. Diagnosis of each
species.
Trichuris trichura. Trichenala
spiralis.Biology , life cycle,
pathogenicity, medical
importanceof each species, Lab.
Diagnosis of each species.
Strogyloidesstercoralis.Biology,
life cycle, pathgenicity, medical
importance, Lab. Diagnosis.
Ancylostomaduadenale ,Necator
Americans ( Hooks worm)
The filariae: Biology, pathgenicit|
and medical importance of each
species, Lab. Diagnosis of each
species. Visceral larvae migrance
Cutaneaus larvae migrance.
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Regression Analysis
(Concept and
analysis).
Hypothesis Testing:
Introduction.
Definition of test,
level of significance,
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and Error type.
Z-test and t-test.
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Analysis of
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Questionnaire:
Design and Analysis
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S glaiay) of Questionnaire.
Final Report,

Introduction,

Statistical Analysis,
Discussion Results.
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1- Professor (Dr.)Amjad Daoud Niazi:”Statistical

Analysis In Medical Research” 2nd Edition ; March

2004.

Wayne W.Daniel: Biostatistics “Basic Concepts -2

and Methodology for the Health Sciences” 9th
Edition ;2010
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Introduction of the immune
system, innate and adaptive
immunity

ghe+¢5)53

Cells and organs of the immune
system, Haematopoiesis,
phagocytosis, lymphoid tissues

s+ g

B-cell and T-cell
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Antigen, definition, properties,
B-cell and T-cell epitopes,
superantigen, haptens, and

adjuvants

s+ g

Antibody: definition, structures,
classes, properties, and
monoclonal Ab formation.

Generation of antibody diversity.

T- cell receptors: structure,
organization, rearrangement,
complementarity determining

regions (CDR)

T-Cell Activation, Helper Subset
Differentiation, and Memory.

B-Cell Activation,
Differentiation, and Memory
Generation.

humoral and cell-mediated
immune response

Bacterial Immunity, anti-
virulence mechanism

11

, Evade Host Defense
Mechanisms, and Viral
Immunity, Defense Mechanisms.
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2- Essentials of clinical immunology / Helen Chapel...7" ed.
3- Practical Immunology / Hudson& Hay
ed.

& pon A Balud) aaljally sl
(e i cAgalal) Blaall)

i) g8l ga ¢ At g SN g yall

(Hematology (1)) 1 i pe 2 s hall

DAL 3y

2026/2025 — J ¥ -Adadl/ Juadl)

2025/7/ 23; chua sl 138 23 f

@\Jﬁ\&bm\_‘éJ‘giba_‘fM\:aau\beﬂﬁdM\

Clag 3 ki delu 30 1(AS) laa gl aae\(ASH) A ol clelud) dae

2( S pa) G S) 1) (ol ) Bl g paa and
ahm1983edtahr@gmail.com :( -9 AN & ) 2 i) aa

LAl Gilaa)
cladall g adll (al el ale (8 Apan g dran ga 5 S8 alllal) pllae) o Al 4l Balal) i 22
Eaaad Al c paill ABLLYL aal) il gSal Lalal) & g dalal)
ARl () Yl ALlal) sis
elhall Audd adl) G2l jal ale e Baa Claglea sl elu )
G AN M dre Ghea gl kil adisal)l 4Siga
LA B AN

g

plail) g aabail) cibai) i) 175
el Gadaill aa Balall (g BN & L) FINE T




LA 4 176

) 43y
pnil) 43y yho +g A £ sagall gl 3ax o) Al

Blood collection

Anticoagulant

Normal value of all blood
components according to age
Hb estimation by different

catal) g i) methods
syl el Packed cell volume PCV

S ladial RBCs count (manual) and
(A automated RBCs count
) Red cell indices MCV , MCH ,
MCHC
+ s Gladal Blood film preparation
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+ Llee & U

Study of red cell morphology in
health and disease
Inclusion bodies in red blood
cells
Osmotic fragility test and
reticulocyte count
Sickle cell test
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Hb electrophoresis 13

Erythrocyte sedimentation rate 14
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2. Hematology in clinical practice.
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edition , McGraw Hill Lange medical books
(2011).
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Recessive inheritance
The genetic basis of
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inheritance
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gene

The genetic of
cancer
Classification of
genetic disease
genetic counselling
Gene therapy
Immunogenetics
Stem cell technology
Prenatal diagnosis
Human genome
project

microRNA
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Regression Analysis
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Hypothesis Testing:
Introduction.
Definition of test,
level of significance,
degrees of freedom,
and Error type.
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Chi-square test.
Analysis of
Variance (ANOVA).
Questionnaire:

S plaiay) Design and Analysis
of Questionnaire.
Final Report,
Introduction,
Statistical Analysis,
Discussion Results.
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and Methodology for the Health Sciences” 9th
Edition ;2010
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Introduction of blood transfusion

Criteria of Donor Selection

Services of Blood bank

Screening Measures of Recipient
Protection

ABO Typing Discrepancies
Types of Anticoagulants




Anti-Human Globulins g
s+
Homeostasis & bleeding disorders B -y
s+
Autologous Blood transfusion Y
s+
Acute & Delayed hemolytic Tp -y

reaction e+

Hemolytic Anemia \Hemolytic A
disease of Newborn s+

Complications of blood g
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Lymph cytotoxicity cross g
match&Histocompatibility Testing | L+ 12
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Laboratory tests for infectious g 4
diseases \ Comb's test e+
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1. Harvey G. Klein (2014): (Sl i ) 2] jal)
Mollison's Blood Transfusion in
clinical Medicine , 12" edition.
2. Christopher D. Hillyer
(2007). Blood Banking and
Transfusion Medicine: Basic
Principles & Practice. Elsevier
Health Sciences.
3. Kilduffe R, DeBakey M
(1942). The blood bank and the
technique and therapeutics of
transfusion. St. Louis: The
C.V.Mosby Company. pp. 196-97.
4. "The History of Blood
Ttansfusion". British Journal of
Haematology. 110: 758-67.
2001. doi:10.1046/j.1365-
2141.2000.02139.x. PMID 1105405
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"Efficacy of red blood cell
transfusion in the critically ill: a
systematic review of the
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Complement: definition,
activation, type of activation,
complement deficiency, properdin.

MHC: definition, types, Antigen
Presentation and Processing,
Cytokines & Mediators.

Hypersensitivity: types, and

diseases that are caused by
hypersensitivity.
Tolerance: Central and peripheral
mechanisms, Anergy
Autoimmunity: definition,
mechanisms, types.
Transplantation: Introduction,
types of graft rejection,
immunosuppressive therapy of
allograft rejection, immunology of
xenogeneic transplantation, and
organ transplantation.
Vaccines & Vaccination,
definition, types, advantages &
disadvantages
Immunodeficiencies: types,
primary and secondary
Immunodeficiency.
Tumor, Anti—tumor immunity,
types, immune defense against
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Practical Immunology / Hudson&
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Leukocytes (white blood cells)

Leukocytes disorder

Leukemia

Acute leukemia

Chronic leukemia

Hodgkin's lymphoma

Non-Hodgkin's lymphoma

Platelets & platelet disorders

Hemostasis

Bleeding disorders

Thrombosis (arterial & venous
thrombosis)
Multiple myeloma

11

12

ABO system 13

Blood transfusion 4 14

Complications of blood P 4
transfusion

15
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1. Hoffbrand's essential hematology. (pbaall) i 1) 2l yal)

A.VictorHoffbrand and Paul A.H. Moss , 7th
edition , Wiley Blackwell (2016).

2. Hematology in clinical practice.
Roberts. S. Hillman and Kenneth A, 5th
edition , McGraw Hill Lange medical books
(2011).
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I. Endocrine Diseases
1. Hashimoto's Thyroiditis

2.Graves' Disease

2. Insulin-Dependent & Non-
dependent Diabetes Mellitus

Addison's Disease

I1l. Hypersensitivity
Diseases

Asthma

Allergic Rhinitis (AR).

Atopic Dermatitis (AD).3

4.Contact Dermatitis

I1l. Respiratory Diseases

1.Drug-induced Respiratory
Diseases

2. Eosinophilic Pneumonias

3.0ccupational & Environmental
Lung Diseases

Tumor immunology: Oncogene
and cancer induction, Tumor
antigens,Immuneresponse
totumors,relationbetweentumor
typeandnatureofimmuneresponse;

Angiogenesisandtumor metastasis;




anti-tumor drug resistance;
immunotherapy;

Transplantationimmunology, |
mmunotherapyand
Regenerative medicine:
Types,mechanismoftransplantreje
ction,preventionofgraft rejection.
Antigen and antibodies in blood,
concept of titer. Concept of
bloodgroupsanditsprinciple(ABO
group,Rh-typingandMN
group).Conditionforbloodtransfus

ion.Basicprinciple followed

for blood transfusion.

v Blood Disorders
1.Autoimmune Hemolytic Anemia
2.Warm & Cold
Gammaglobulinemia Hodgkin &
Non- lymphoma

5. Acute & Chronic Leukemia

4 14

6. Lymphoid & Myeloid leukemia 4 15
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Chapel and Haeney's Essentials of Clinical (LAlaall) dpui ) @) sal)
Immunology, 7th Edition, Siraj A. Misbah,

Gavin P. Spickett, Virgil A.S.H. Dalm, 2023.

Clinical Immunology: Principles and
Practice 5th Edition,2018, by Robert R. Rich
MD (Author), Thomas A. Fleisher MD
FAAAAI FACAAI (Author), William T.
Shearer MD PhD (Author), Harry
Schroeder (Author), Anthony J. Frew MD
FRCP (Author), Cornelia M. Weyand MD
PhD (Author)
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Yes

6. Number of Credit Hours (Total) / Number of Units (Total)

30 hrs./ 3 units per hour

7. Course administrator's name (mention all, if more than one name)

Name: Professor Louay Al-Ani
Email: alanilouay7 @gmail.com

8. Course Objectives

Course Objectives -Provided students in the Department of Medical Laboratory Technology
with skills in biostatistics.

- Knowledge of global biostatistics centers and their associated databases.
- Training students to be able to solve statistical problems.

9. Teaching and Learning Strategies

Strategy Theoretical and practical (tasks assigned to the student, such
as
daily preparation, daily oral, and reports).

10. Course Structure

Week Hours Required Unit or subject name Learni | Evaluation
Learning ng method
Outcomes metho

d

2hrs. Theoretical 1 Definition of Biostatistics, ty Lectures | 2Written Exams

hour practical of data, types of Variables, :Ir?;lework

Sources of data. Short exams
Methods of data collection 2practical exams
sampling types.
Numerical methods
presentation of data.
Graphical methods
presentation of data
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Mathematical methods
presentation of data
Central Tendency

Percentiles, Quartiles
Interquartile Range.

Moments, Skewness,
Kurtosis.

Elementary Probability Theory

Application of types of data,
types of Variables, and
Sources of data.

Application of Data
Collection and Sampling
Types.

Application of Numerical
methods in the presentation
of data.

10"

Application of Graphical

methods of presentation of
data

12t Aoblicati .
pplication of Mathematical

methods in the presentation

of data

13" Application of Measures of

Dispersion

145 Coefficient of Variation,
Standard Errors

15M Application of Percentiles,
Quartiles, and Interquartile
Range. Skewness and

16th Kurtosis

Application of Elementary

11. Course Evaluation

Two theoretical written exams, both worth 20 /100, and two practical exams worth 7/100, and five
theoretical short exams worth 5/100. Five short exams and five HomeWorks worth 8/100. The Final
exam is divided into 35/100 for the theoretical and 25/100 for the practical total =100

12. Learning and Teaching Resources

BIOSTATISTICS -A Foundation for Analysis
In the Health Sciences by WAYNE W. DANIEL and CHAD L. CROSS, 3 edition,2013.

Main references (sources):




1-BIOSTATISTICS -A Foundation for Analysis

In the Health Sciences by WAYNE W. DANIEL and CHAD L. CROSS, 3" edition,2013.

2—- A handout of Practical Descriptive Biostatistics. Will be supplied by

Instructor.

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

1-BIOSTATISTICS -A Foundation for Analysis
In the Health Sciences by WAYNE W. DANIEL and CHAD L. CROSS, 3" edition,2013.

Electronic References,
https://faculty.ksu.edu.sa/sites/default/files/145_stat_—_textbook.pdf
https://cbpbu.ac.in/userfiles file/2020/STUDY_MAT/ZOO/PK%20(2).pdf
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Harm full Activity of Bacteria
Bacterial Diseases in Human and
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Kingdom OF Protista, Simple Algae.,

Kingdom of Protista,
Protozoans, Protozoa of

Classification

The Kingdom of Living Things
Classification of Organisms,
Categories of Classification of
Organisms, The five Kingdom
Scheme Of Classification

Phylum of Sarcodina, Amoebas,
Phylum of Zoomastigina,
Trypanosoma, Giardia

3Atopic Dermatitis (AD Cell
Structure and Function, Animal
cells.

Cell Wall, Cell Membrane,
Cytoplasmic Matrix,
Nucleolus)

Phylum ,Sporozoa .plasmodium .

Kingdom of Fungi, Classification,
Reproduction

Harmful sctivity of fungi

Yeast and Yeast Like Fungi,
Characteristic and Classification,

Kingdom of Animals, Classification,
Invertebrates and Vertebrates
Importance to Human Diseases

Human Bodies, Protection, Support
Locomotion

Human Body Defense (Immunity,
Antigen,  Antibody), = Hormones,
Enzymes
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Helminths, Characteristics and
Classification

Kingdom OF Monera: Phylum
Schizophyte (Bacteria),
Classification Structure,
Morphology., Growth and
Function, Motility
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Tissues and membranes

Body regions Upper
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,thorax
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Body systems  :Musculoskeletal
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dlaall g = lymphatic system.
= Respiratory system
Nervous system: central nervous
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Endocrine system .

Special senses

Urinary system
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Recent classification
of parasite

* Systematic
grouping of parasites*
General terms used in
parasitology
Introduction;
Parasites; Host;
Zoonosis; Host-
parasite Relationships
3; Life Cycle of
Parasites; Sources of
Infection; Modes of
Infection;
Pathogenesis;
Immunity Infection ;
Laboratory Diagnosis

4. Clas gl dae

Protozoa
General Features;
Structure; Reproduction;
Life Cycle; Classification of
Protozoa; Phylum
Sarcomastigophora;
Phylum Apicomplexa;
Phylum Ciliophora; Phylum
Microspora

Strategies for diagnosis
of parasitic infection
* Collection and transport
of specimens for enteric
pathogens
* Factors interfering for all
types of stool collection
* Precaution in the
procedure of collection of
specimens

Amoeba

Entamoeba Histolytica;
History and Distribution;
Morphology; Life Cycle;
Pathogenesis and Clinical
Features; Extraintestinal
Amoebiasis; Laboratory
Diagnosis; Immunity;
Treatment;

Examination of stool
sample

a) Macroscopic
examination of stool

b) Microscopic
examination of wet
mounts

Nonpathogenic Intestinal




Amoeba
Entamoeba Coli;
Entamoeba Hartmanni;
Entamoeba Gingivalis;
Endolimax Nana;
lodamoeba Buetschlii
Preparation of solutions
for wet mount; the
advantages and
disadvantages
of each solution:
* Saline solution
* lodine solutions
* Eosin solution

Pathogenic Free-
LivingAmoebae

Naegleria Fowleri; History
and Distribution;
Morphology; Life Cycle;
Pathogenicity

and Clinical Features;
Laboratory Diagnosis;
Treatment;

Intestinal; oral and Genital
Flagellates

Giardia Lamblia; History
and Distribution; Habitat;
Morphology; Life Cycle;
Pathogenicity and Clinical
Features; Laboratory
Diagnosis; Treatment;
Prophylaxis; Trichomonas
Vaginalis; History and
Distribution; Habitat;
Morphology; Life Cycle;
Pathogenicity and Clinical
Features; Laboratory
Diagnosis; Treatment;
Prophylaxis;

Laboratory diagnosis of
enteric protozoa

* The routine methods
used in laboratory
diagnosis

Application of
immunological methods in
the diagnosis of parasite in
general

* Detection of antibodies
in serum of patients with
enteric protozoa

(ELISA)

* Detection of antigens in
stool specimen of patients
with




enteric protozoa (ELISA)

Tissue flagellates e.g
Genus Trypanosoma
Laboratory diagnosis;
routine methods,
immunological
Assays and
molecular assays

Genus Leishmania
Properties of ideal
vaccines. leishmania

Vaccine in trail

Phylum Apicomlexa; Main
properties of the group,
ultrastructure of
the apical comlex

First term examination

Phylum Apicomlexa; Main
properties of the group,
ultrastructure of
the apical comlex

First term examination

Intestinal coccidian e.g
Cryptosporidium parvum
Morphology, habitat,
mode of infection,
infective stage, lifecycle
and laboratory diagnosis
with special emphasis on
Ziehl-Neelsen

Extra-intestinal coccidian
e.g.Toxoplasma gondii
Brief lecture on
morphology, habitat,
modes of infection,
infective stages, life cycle
Methods of laboratory
diagnosis includes: Direct
detection of the

parasite

ISOSPORA BELLI
Morphology, habitat,
mode of infection,
infective stage, lifecycle
and laboratory diagnosis

Cyclospora Cayetanensis
Morphology, habitat,
mode of infection,
infective stage, lifecycle
and laboratory diagnosis

Sarcocystis hominis
Morphology, habitat,
mode of infection,




infective stage, lifecycle
and laboratory diagnosis
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https://onlinelibrary.wiley.com/doi/book/10.1128/97815
55819002

http://dl.mehrsys.ir/pdf-
books/Diagnostic%20Medical%20Parasitology,%205E(
www.myuptodate.com).pdf
https://www.amazon.com/Diagnostic-Medical-
Parasitology-Lynne-Garcia/dp/1555818994
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