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(i)
Write your University Registration Number on every piece of paper you use.

(ii)
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(iii)
This paper consist of four (4) sections, headed Section A: Human Anatomy, Section B: Biochemistry, Section  C:  Physiology and Section D: Immunology.  All to be answered in a total time of three (3) hours. 

(iv)
For M.B.Ch.B and Nursing students, each section constitutes a Continuous Assessment Test CAT in the respective discipline; while for the EVH students the whole paper constitutes the CATS for the course.

(v)
Questions in each section must be answered in separate answer booklets or answer sheets, so that they can be handed in separately at the end of the examination.

(vi)
Read carefully any additional instructions preceeding each station or subsection.
SECTION A:   HUMAN ANATOMY (65 minutes)

TYPE III

INSTRUCTIONS:

I)
EACH OF THE NUMBERED STEM STATEMENT IS PRECEDED BY LETTERED COMPLETION SENTENCES/STATEMENTS.

II)
FOUR OF THE FIVE LETTERED STATEMENTS ARE TRUE WITH RESPECT TO THE STEM STATEMENT.

III)
THERE IS ONLY ONE WRONG STATEMENT AMONG EACH FOUR CORRECT.  FIND IT AND MARK WITH X IN YOUR ANSWER SHEET


IV)
SELECT THE ONE LETTERED ANSWER THAT IS APPROPRIATE WITH RESPECT TO THE STEM STATEMENT.

V)
INDICATE YOUR RESPONSE BY PUTTING AN X IN THE APPROPRIATE BOX OF THE ANSWER SHEET.

1.
Concerning plasma membrane:

(a) The thickness of plasma membrane is about 150Å 

(b) The thickness of plasma membrane is about 75Å

(c) The plasma membrane is not visible under the light microscope

(d) Under the electron microscope the plasma membrane is trilaminar

(e) The plasma membrane is bilipid layer pierced by the proteins

2.
Regarding cell membrane:

(a) The hydrophilic heads of plasma membrane consist of phosphate groups of phospholipids

(b) The hydrophobic parts of plasma membrane are composed of fatty acids

(c) The glycocalyx layer is attached to the inner surface of plasma membrane

(d) Na±ATPhase-membrane proteins have a Na± binding site on a P-face of plasma membrane
(e) K± ATPhase-membrane proteins have K± binding site on a E-face of plasma membrane
3.
Concerning endo-exo-cytosis:

(a) Endosomes fuse with cell membrane

(b) Cells take up fluid by pinocytosis

(c) Protein clathrin facilitates the fusion of cell membrane after formation of endosome

(d) Primary phagosome has diameter about 250nm

(e) Autophagolysosome digests damaged cell organelles

4.
Regarding membrane receptors:

(a) Glycoprotein integrin is receptor for fibronectin-laninin

(b) Integrin binds to the extracellular matrix by proteins talin and vinculin

(c) Fibronectin laminin found at the apical portion of an epithelial cell

(d) Hydrophobic signaling molecules (steroid and thyroid hormones) diffuse through the plasma membrane of target cell and activate receptor proteins inside the cell

(e) Hydrophilic signaling molecules (neurotransmitters most hormones) activate receptor proteins on the surface of target cells

5.
Concerning endoplasmic reticulum:

(a)
Functions of the smooth endoplasmic reticulum are synthesis of lipids, glycogen, steroids; detoxification of drugs

(b)
The light microscope equivalent of the rough endoplasmic reticulum is oxiphilic part of the cytoplasm

(c)
The rough (granular) endoplasmic reticulum is composed of membranes cistensae sturded with ribosomes

(d) Free ribosomes (polysomes) are more active sites of protein synthesis

(e) The protein “for export” is transported through the cistesnae of RER

6.
About Golgi appraratus:

(a) Forming cis-face of Golgi apparatus is fenestrated

(b) Trans-face of Golgi apparatus forms secretory vesicles

(c) Golgi apparatus produces lysosomes

(d) Golgi apparatus is not visible under the light microscope

(e) Golgi apparatus adds carbohydrate to the protein molecules brought to it

7.
Regarding mitochondria:

(a) Intermembranous space contains ATP

(b) Cytochromes are located within oxysomes

(c) Mitochondria are capable for self-reproduction due to their own DNA

(d) The outer mitochondrial membrane is sturded with oxysomes

(e) The inner mitochondrial membrane is folded, forming cristae

8.
Concerning lysosomes and peroxysomes:

(a) Lysosomes contain flavin oxidases which mediate formation of hydrogen peroxide

(b) Lysosomes contain hydrolytic enzymes which operate in an acid PH

(c) Reroxysomes participate in formation of glucose from lipids

(d) The catalase converts hydrogen peroxide to water and oxygen

(e) Peroxysomes originate from the RER

9.
About cytoskeleton:

(a) The protofilaments of the microtubules contain globular proteins tubulins

(b) The proteins dynein and finesin regulate movement of the microtubules

(c) The microfilaments consists of G-actin subunits

(d) The tonofilaments contain protein keratin found in epithelial cells

(e) The cilia contain a central doublet of microtubules surrounded by nine triplets of fused microtubules

10.
Regarding nucleus:

(a) Heterochromatin is light stained active chromatin

(b) The diameter on the nuclear pores is about 60nm

(c) The peripheral part of nucleolus consists of DNA strands

(d) Chromatin fiber consists of DNA and histones that are coiled within chromosomes

(e) The main function of nucleolus is production of ribosomes

11.
Concerning cell division:

(a) The mitotic spindle is formed during metaphase

(b) The chromosomes are split into two chromatids connected to the kinetochores during metaphase

(c) The rupture of nuclear envelope occurs during prophase

(d) The movement of chromosomes during mitosis is facilitated by pulling forces of the microtubules of mitotic spindle

(e) The cleavage furrow is formed during late anaphase

12.
About cell cycle and cell death:

(a) Growth and differentiation of the cell occur during G1 stage

(b) DNA content is doubled for 2n to 4n during G2 stage

(c) Accumulation of energy for cell division takes place during prenitotic stage

(d) Karyorexis is characterized by the desintegration of nucleus

(e) One of the EM signs of cell death is swelling of the michondria

13.
Regarding covering and lining epithelia:

(a) Epithelia receive nutrients by diffusion through the basal membrane

(b) Mesothelium lines the blood vessels

(c) Pseudostiatified columnar ciliated epithelium lines respiratory passages

(d) Transitional epithelium lines urinary passages

(e) Epidermis is variety of the stratified epithelium

14.
Concerning secretory epithelia:

(a) Myoepithelial cells surround basal membrane of the secretory alveoli

(b) Holocrine type of secretion is characterized by the complete desintegration of secretory cell

(c) Mammary gland is an example of apocrine secretion

(d) Endocrine glands are ductless

(e) Hormones are released into the blood and lymphatic vessels

15.
About connective tissue:

(a) Collagen fibers are composed of collagen type 1

(b) The fibroblasts are responsible for the synthesis of fibers and amorphoces substance of connective tissue

(c) The most cells, when activated, release histamine and heparin

(d) The plasma cells are capable to phagocytosis

(e) Reticular tissue forms stroma of the hemopoietic organs

16.
Regarding bone and cartilage:

(a) Chondrocytes receive nutrients from the blood vessels located in the matrix

(b) Hyaline cartilage forms skeleton of an embryo

(c) Osteoclasts are responsible for bone resorption

(d) Haversian canals contain blood vessels

(e) Sharpey’s fibers connect periosteum with bone

17.
Concerning muscle tissues:

(a) Myofibrils are contractile components of the skeletal muscle fibers

(b) The nuclei of the skeletal muscle fibers are located peripherally

(c) Smooth muscle cells are interconnected by the anastomoses

(d) The actin-myosin filaments of the smooth muscle cells are arranged longitudinally

(e) Each skeletal muscle fiber is surrounded by the endomysium

18.
About nervous tissue:

(a) The electron microscope equivalent of the Nissl bodies are mitochondria

(b) The light microscope equivalent of the neurofilaments are neurofibrils

(c) The myelin sheath of the peripheral nerve fiber is founded by Schwann cells

(d) Vater-pacinian corpuscle is the pressure receptor

(e) Each bundle of the nerve fibers within the peripheral nerve is covered with perineurium

19.
Regarding neuroglia:

(a) Ependymal cells form lining of the central canal of the spinal cord and brain’s ventricles

(b) Ependymal cells are capable for secretion

(c) Astrocytes are responsible for phagocytosis

(d) Microglial cells are mobile

(e) Oligodendrocytes form myelin sheath in the CNS

20.
Concerning germ cells:

(a) The zona pellucida of an ovum consists of glycoproteins penetrated by the processes of follicular cells

(b) The diameter of mature ovum is about 120 micrometers

(c) The cytoplasm of mature ovum contains considerable amount of yolk – inclusions

(d) The acrosome of spermatozoon contains hyaluronic acid

(e) The middle piece of spermatozoon consists of coiled mitochondria aggregated around the flagellum

21.
About meiosis:

(a) Primary spermatocyte gives origin to four spermatozoa

(b) DNA duplication occurs between the first and second meiotic divisions

(c) The first meiotic division in ovogenesis is completed just before ovulation

(d) The second meiotic division results in formation of mature ovum and second polar body

(e) The second meiotic division in ovogenesis is stimulated by the ovum – spermatozoon contact

22.
Concerning fertilization:

(a) The capacitation is the process of removal of the glycoproteins and seminal plasma proteins from the spermatozoa

(b) The fertilization takes place within the ampulla region of the fallopian tube

(c) Corona radiata cells are dispersed by the hyaluronidase and tubal mucosa enzymes

(d) Replication of DNA in both pronuclei occurs as soon as the spermatozoon has entered the oocyte

(e) The zygote has normal diploid number of chromosomes and DNA

23.
Regarding cleavage:

(a) Two-cell stage occurs 30 hours after fertilization

(b) The molula stage is reached about 5 days after fertilization

(c) The inner cell mass will give rise to the embryo proper

(d) The blastocele is formed due to absorption of tubal mucosa fluid

(e) The blastocyst approaches uterine mucosa on 6th day after fertilization

24.
About implantation:

(a) The blastocyst is attached to the epithelial lining of uterus due to action of proteolytic enzymes

(b) The plastomers of the trophoplast start to penetrate endometrium on 7th day after fertilization

(c) The inner cell mass differentiates into the syncytiotrophoblast

(d) The cytotrophoblast consists of one layer of mononucleated cells located under the syncytiotrophoblast

(e) The embedding of the blastocyst into the endometrium is due to action of the proteolytic enzymes released by the syncytiotrophoblast

25.
Concerning implantation place:

(a) The most common place of implantation of blastocyst is posterior wall of the body of uterus

(b) Occasionally the blastocyst implants close to the internal os of the cervix

(c) Ectopic pregnancy usually leads to death of the embryo and severe hemorrhaging by mother during the 2nd month of pregnancy

(d) Most common place for ectopic pregnancy is pouch of Douglas

(e) Most commonly an ectopic pregnancy is lodged in the uterine tube

26.
Regarding bilaminar germ disk:

(a) The blastomers of the inner cell mass are split into the epiblast layer and hypoblast layer on the 8th day

(b) The amnioblasts are detached from the cytotrophoblast

(c) The Heuser’s membrane is formed by the syncytiotrophoblast

(d) The extraembryonic mesoderm is derived from the yolk sac cells

(e) The implantation bleeding may occur on the 13th day of development

27.
About gastrulation:

(a) The primitive streak is formed on the surface of epiblast facing the amniotic cavity on the 15th day of development

(b) The cells of epiblast invafinated into the primitive streak from mesodermal germ layer

(c) The cells of hypoblast differentiate into the endoderm

(d) All three germ layers originate from the epiblast

(e) The core of the tertiary stem villus contains blood vessels originating from the extraembryonic somatopleuric mesoderm

28.
Concerning derivatives of the Germ Layers:

(a) The nervous system originates from the ectoderm

(b) The cario-vascular system has mesodermal origin

(c) The epithelial lining of the GIT originates from the endoderm

(d) The kidneys gonads and their ducts have endodermal origin

(e) Connective tissue, bone and cartilage originate from the mesoderm

29.
Regarding structure and functions of the epidermis:

(a) The granular keratinocytes contain keratohyaline granules composed of cystein

(b) The melanocytes are inserted among cells of the basal layer and supply the keratinocytes with melanin

(c) Langerhans’ cells are located in the stratum spinosum and are concerned with immune activity

(d) Merkel cells are scattered throughout the epidemis and participate in phagocytosis 

(e) Keratinocytes of the stratum lucidum contain eleidin which is precursor of protein keratin

30.
About dermis and skin glands:

(a) The superficial vascular plexus of the skin is located at the reticullo-papillary junction

(b) The hair papilla contains nerve endings and small blood vessels

(c) The glassy membrane separates the inner root sheath of the hair follicle from the external root sheath

(d) Sebaceous glands release their secretion into the space between the hair shaft and the external root sheath

(e) Eccrine sweat glands are composed of secretory cells and myoepithelial cells

SECTION B:  BIOCHEMISTRY (25 Minutes)

SUB-SECTION B I:  MULTIPLE CHOICE QUESTIONS (MCQs) (15 Minutes)


TYPE III

INSTRUCTIONS:-

(I)
EACH OF THE QUESTIONS IN THIS SUBSECTION CONSISTS OF A STATEMENT/QUESTION WHOSE MOST APPROPRIATE COMPLETION/ANSWER IS PROVIDED AMONG THE FIVE OPTIONS NUMBERED (a) - (e).

(II)
FOR EACH QUESTION SELECT THE MOST APPROPRIATE OPTION 
AND 
INDICATE BY PRINTING AN X IN THE APPROPRIATE BOX IN 
THE 
ANSWER SHEETS PROVIDED.  

(III)
A CORRECT RESPONSE EARNS YOU ONE MARK.
1.
During synthesis of the lagging strand in DNA replication, which enzyme is responsible for removing the RNA primer in order to extend the Okazaki fragments?

(a) DNA polymerase I

(b) RNA polymerase

(c) DNA polymerase II

(d) DNA polymerase III

(e) Both DNA polymerase II and DNA polymerase III

2.
During which phase of the cell-cycle does DNA replication occur?

(a) G0 phase

(b) G1 phase

(c) S phase

(d) G2 phase

(e) M phase

3.
The enzymes that link amino acids to their corresponding tRNA molecules are:

(a) Peptidyl transferases

(b) RNA polymerases

(c) Exonucleases

(d) Aminoacyl-tRNA synthetases

(e) Topoisomerases

4.
The region of the tRNA ti which an amino acid is attached is the:

(a) Anticodon loop

(b) Du loop

(c) Acceptor stem

(d) TYC loop

5.
Which of the following is a termination codon?

(a) UAA

(b) AAA

(c) UGC

(d) GAG

(e) AGU

6.
During initiation of protein synthesis in prokaryotes to which ribosomal subunit does IF-3 bind to prevent premature complex formation?

(a) 60s

(b) 50s

(c) 40s

(d) 30s

(e) 70s

7.
Which amino acid does AUG code for?

(a) Leucine

(b) Arginine

(c) Serine

(d) Threonine

(e) Methionine

8.
How many codons code for the 20 amino acids in protein?

(a) 64

(b) 65

(c) 61

(d) 62

(e) 63

9.
Which of the following nucleotides is not used by DNA directed-RNA polymerase in chain elongation?

(a) UTP

(b) GTP

(c) ATP

(d) TTP

(e) CTP

10.
The region at which the 30s ribosomal subunit binds the mRNA just upstream of the translation initiation codon is called:

(a) The A site

(b) The initiation site

(c) The Shine-Dalgarno sequence

(d) The p site

(e) The E site

11.
The enzyme that catalyzes the joining together of Okazaki fragments is:

(a) Helicase

(b) Ligase

(c) Primase

(d) DNA polymerase II

(e) Topoisomerase

12.
Complete hydrolysis of a nucleotide yields:

(a) A nucleoside

(b) A nucleoside and phosphoric acid

(c) Base, ribose and phosphoric acid

(d) Base, ribose and nitrate

(e) Phosphoric acid, base and nitrate

13.
The width of the DNA double helix is:

(a) 3.4 nm

(b) 2.0 nm

(c) 0.34 nm

(d) 0.2 nm

(e) 20 nm

14.
The enzyme responsible for adding nucleotides to the 3’-end of a growing chain is:

(a) DNA polymerase III

(b) DNA polymerase II

(c) RNA polymerase

(d) Topoisomerase

(e) Nuclease

15.
The function of the single-strand Binding Protein in DNA replication is:

(a) To unbind the double helix

(b) Add nucleotides to a growing DNA strand

(c) Synthesize RNA primer

(d) Stabilize single-stranded regions of DNA

(e) Join the ends of DNA strands

16.
Which of the following RNAs has a structural and regulatory role in chromatin?

(a) rRNA

(b) mRNA

(c) hnRNA

(d) tRNA

(e) snRNA

17.
Transcription occurs only through the action of the:

(a) RNA – dependent RNA polymerase

(b) Ribonuclease

(c) Polynucleotide phosphocylase

(d) DNA – dependent RNA polymerase

(e) DNA polymerase

18.
RNA processing involves all of the following except:

(a) Methylation of ribonucleotide in tRNA precursor

(b) Methylation of ribose by 5 – adenosylmethionine

(c) Hydrolysis of terminal nucleotide of RNA chain

(d) Attachment of amino acid to cognate tRNA

(e) Addition of phosphate unit

19.
Which of the following statement is false?  Primary transcripts:

(a) Are longer than the final RNA

(b) Are by-products of RNA molecule

(c) Are the immediate products of RNA synthesis

(d) Contain only A, G, C and U residues

(e) Have no modifications on the bases and sugars


20.
Which of the following RNAs has a sedimentation coefficient of 4s?

(a) t RNA

(b) hn RNA

(c) m RNA

(d) sn RNA

(e) n RNA

SUB-SECTIONB II:  SHORT ANSWER QUESTIONS (SAQs) (10 minutes)

INSTRUCTIONS:-

(i)
THERE IS ONE (1) QUESTION IN THIS SECTION

(ii)
ANSWER  THE QUESTION

(iii)
START EACH QUESTION ON A FRESH PIECE OF PAPER OF THE BOOKLET.

SAQ 1.

Use a diagram to explain how a new RNA is copied from a DNA template

SECTION  C:  PHYSIOLOGY (65 Minutes)

INSTRUCTIONS:

I)
THIS SECTION CONSISTS OF TWO (2) SUBSECTIONS, CI AND CII.

II)
ANSWER ALL THE QUESTIONS IN BOTH SUBSECTIONS.

SUBSECTION C(i): MCQ Type 4:  Matching of Items (35 minutes)

INSTRUCTIONS:

(I)
THERE ARE TWO (2) QUESTIONS IN THIS SECTION.

(II)
ANSWER ALL THE Two (2) QUESTIONS.

(III)
EACH QUESTION CONSISTS OF TWO (2) LISTS OF ITEMS, LIST I AND LIST 
II.

(IV)
MATCH THE ITEMS IN LIST II WITH THE ITEMS IN LIST I THAT THEY CORRECTLY MATCH WITH.

(V)
SOME ITEMS IN LIST II MAY NOT MATCH WITH ANY ITEMS IN LIST I.  THESE ARE TO BE LEFT UNMATCHED.

(VI)
SOME ITEMS IN LIST II MAY MATCH WITH MORE THAN ONE ITEM IN LIST I.  THESE ARE TO BE MATCHED WITH ALL THE ITEMS IN LIST I THAT THEY CORRECTLY MATCH WITH.

(VII)
THE NUMBER OF ITEMS IN LIST II WHICH MATCH WITH A GIVEN ITEM IN LIST I IS INDICATED AGAINST EACH ITEM IN LIST I BY THE NUMBER IN BRACKETS, (   ), AT THE END OF THE ITEM.

(VIII)
MATCHING ANY ITEM IN LIST I WITH EXTRA ITEMS IN LIST II ABOVE THE INDICATED NUMBER WILL ATTRACT SUBTRACTION OF MARKS EQUAL TO THE EXTRA MATCHINGS MADE.

(IX)
INDICATE THE MATCHING(S) FOR EACH ITEM IN LIST I BY PRINTING Xs IN THE BOXES AGAINST THE APPROPRIATE ITEM(S) IN LIST II.

(X)
USE THE ANSWER SHEET(S) PROVIDED TO ANSWER THE QUESTIONS AS INDICATED IN (IX) ABOVE.
Q 1.
(18 minutes)


LIST I
A. Bone tissue (5)

B. Hyaline cartilage (5)

C. Blood (3)

D. White fibrocartilage (5)

LIST II

1.
Contain collagenous fibers

2. Is involved in the Homeokinesis of calcium (Ca2+) ion (case)

3. Has both nucleated and anucleated cells

4. Has its periosteum richly supplied with blood vessels

5. Has a mtrix filled with chndrocytes

6. Reduces friction at joints

7. Is found as discs between the vertebrae

8. Supports tissues and organs thus giving posture to the body

9. Facilitates the normal functioning of nerves and muscles

10. Has glyco-protein material, chondroitin

11. Is found around the edges of the articular cavities such as the glenoid cavity in the shoulder joint

12. Is impregnated with organic salts such as CaCO3 (7%) and CaPO4 (85%)

Q. 2
(17 minutes)


LIST 1

A. Cardiac muscle
(7)

B. Skeletal muscle
(4)

C. Smooth muscle
(5)

D. Cytoskeleton

(1)

LIST II

1.
Contracts by the filament sliding mechanism

2. Has dense bodies onto which actin filaments are anchored

3. Has striations and each cell contains sarcomeres with actin and myosin filaments

4. Its contraction is driven by action potential that passes from fiber to fiber through gap junctions

5. Has a much richer supply of mitochondria

6. Gets little benefit from glycolysis when the oxygen supply is limited

7. Has its contraction regulated voluntarily via axonal endings of the somatic nervous system

8. Has its contraction regulated by autonomic nerves and hormones

9. Exhibits rhythmic contraction

10. Has its activity influenced by excitatory nervous stimulation

SUBSECTION Cii: MULTIPLE CHOICE QUESTIONS (MCQs) (15 minutes)

MCQ TYPE II: TRUE/FALSE

INSTRUCTIONS:

(I)
THIS SUBSECTION CONSISTS OF FIFTEEN (15) QUESTIONS

(II)
ANSWER ALL THE FIFTEEN (15) QUESTIONS

(III)
EACH QUESTION CONSISTS OF A STEM STATEMENT FOLLOWED BY FIVE (5) COMPLETIONS NUMBERED (a) TO (e).

(IV)
A GIVEN COMPLETION, WHEN ADDED TO THE STEM STATEMENT MAY PRODUCE A COMPLETE STATEMENT WHICH IS TRUE OR FALSE.

(V)
INDICATE AGAINST THE APPROPRIATE NUMBER IN THE ANSWER SHEET PROVIDED WHETHER THE COMPLETE STATEMENT IS TRUE OR FALSE BY PRINTING AN X IN THE BOX IN THE COLUMN HEADED T FOR “TRUE” OR F FOR “FALSE”.

(VI)
IF YOU DO NOT KNOW WHETHER THE COMPLETE STATEMENT IS TRUE OR FALSE, PRINT THE X IN THE COLUMN HEADED D FOR “DO NOT KNOW”.

(VII)
A CORRECT RESPONSE EARNS YOU PLUS (+) ONE MARK.

(VIII)
AN INCORRECT RESPONSE EARNS YOU MINUS (-) ONE HALF OF A MARK.

(IX)
AN X IN THE ‘D’ COLUMN EARNS YOU ZERO MARK.

(X)
ANY UNASWERED OPTION WILL COUNT AS INCORRECT AND WILL THEREFORE EARN YOU MINUS (-) ONE HALF (½) OF A MARK.
1.
In the mitochondria:

(a)
Respiratory enzymes mediate ATP production through electron and hydrogen transfers

(b) Respiratory enzymes mediate the citric acid cycle reactions

(c) Two ribosomal RNAs and 22 transfer RNAs are synthesized

(d) Deoxyribonucleic acid (DNA) codes for one hundred proteins

(e) Hydrolytic enzymes are produced

2.
The endoplasmic reticulum:

(a) Is the site for synthesis and transport of lipids but not membrane proteins

(b) Contain histone proteins which are responsible for packaging of DNA in the ribosomes

(c) Contain nucleolus RNA which synthesizes ribosomes

(d) Is the site for gene expression and translation

(e) Modifies cellular macromolecules for secretion

3.
The plasma membranes:

(a) Are made of two phospholipid layers and one layer of proteins and carbohydrates

(b) Are made of lipid bilayers associated with integral and peripheral proteins together with surface carbohydrates

(c) Occur as double membranes in the nucleus and the mitochondria

(d) Have different biological properties from the membranes enclosing cellular organelles

(e) Allow selective permeability of molecules between the extracellular and intracellular spaces

4.
In cell communication:

(a) Gap junctions and desmosomes produce cytoplasmic continuity which impede cellular interactions

(b) Endocrine signaling is the least developed

(c) The cell surface contacts receptor protein specificity

(d) Reception, transduction and response are the three main properties

(e) All receptor proteins can only carry out their function from the surface of the cell membrane

5.
Paracrine signaling:

(a) Is a distant cell-signaling mechanism which is found in the nervous system

(b) Involves local regulator chemical messengers which are targeted to specific receptors

(c) Is the mechanism used by growth factor proteins that promote cell division and growth

(d) Influences the process of impulse transmission through synapses and neuromuscular junctions

(e) Requires the circulatory system to aid the movement of exogenous molecules

6.
Primary cell signals:

(a)
Take the form of electrical impulses, inorganic molecules, small organic molecules or amino acids

(b) Cannot be peptides or proteins

(c) Are always prevented from crossing the cell membrane

(d) Do not require any receptors to be able to carry out their function but cause conformational changes

(e) In the G-protein pathways prevents the binding of GTP

7.
Cyclic AMP (cAMP)

(a) Is the secondary messenger molecules in the action of thyroid hormone on its target cells

(b) In the action of epinephrine hormone leads to both activation and deactivation of protein kinase-A

(c) In the action of epinephrine hormone does not require the role of phosphodiesterase

(d) Continued activation in the small intestines has no effect

(e) Enhances the production of glucose from glycogen

8.
Tyrosine kinase receptors:

(a) Are receptor proteins with kinase activity

(b) Cause activation of inactive proteins through addition of phosphate (-PO4) groups to tyrosine residues

(c) Occur in association with growth factors to stimulate cell division and growth

(d) Have the potential to trigger many proteins and multiple pathways

(e) Occur as dimers in the activated form

9.
In a controllable system:

(a) Negative feedback mechanism does not require a set point

(b) The controlled variable requires sensory receptors

(c) Positive feedback mechanism works in the same principles as the feed toward mechanism

(d) Conditions must remain constant for normal physiology

(e) Every input must produce a response before integration

10.
The human skin:

(a) Contains sensory devices that monitor the external environment and mechanisms that rid the body of wastes

(b) Produces melanin from its endodermal cells 

(c) Protects the body against ultraviolet radiations by minimizing the activities of melanocytes

(d) Regulates the body temperature through its epidermal layer

(e) Contains sweat glands and sebaceous glands in the subcutaneous layer

11.
Montgomery’s tubercles:

(a) Occur as part of the human skin but without the gland pores

(b) Contain the opening of sebaceous and sweat glands

(c) Occur as “bumps” on the areola and nipple of the breast

(d) Have the lactiferous sinuses opening into them or adjacent to them

(e) Are made of myopithelial cells which contract to cause milk ejection into the milk duct


12.
In a Deoxyribonucleic acid (DNA) molecure:

(a) Purine bases pair up with other purine bases as the pyrimidines also pair up with pyrimidines

(b) Adenine and thymine form double hydrogen bonds and cytosine and guanine form triple hydrogen bonds

(c) A nucleotide is composed of hexose sugar phosphate group and a nitrogenous base

(d) A nucleoside is composed of sugar and nitrogenous base

(e) Tripple helical structure is impossible to attain

13.
Protein synthesis:

(a) Takes place in the nucleus of the cell after DNA replication in the ribosomes

(b) Requires DNA transcription which preceeds replication in the nucleus

(c) Is regulated by genes which are found in the nucleus

(d) Is facilitated by both mRNA and tRNA in association with ribosomes

(e) Requires only the heavy subunit of the ribosome

14.
Gene expression:

(a) Is the production of an observable phenotype by a gene usually by the synthesis of any molecule

(b) Is a process requiring DNA replication transcription and translation

(c) Requires both promoters and enhancers

(d) Entails DNA splicing and separation of introns from exons

(e) Is a regulatory process that does not require regulation in itself

15.
Mutations:

(a) Can only be detected in whole chromosomes

(b) Occurring in chromosomes may only change the chromosome number leading to polyploid condition

(c) Associated with Down’s Syndrome is due to chromosome 22 trisomy

(d)  Occurring in the somatic cells may sometimes be inherited

(e) Can result from diversion of translocation of chromosomal segments

SECTION D:  IMMUNOLOGY  (25 MINUTES)

INSTRUCTIONS:-

(I)
FOR THE MCQs, EACH QUESTION CONSISTS OF A STATEMENT/STEM WHOSE MOST CORRECT RESPONSE IS PROVIDED AMONG THE FIVE OPTIONS NUMBERED A TO E.

(II)
FOR EACH MCQ, SELECT ONLY ONE MOST APPROPRIATE OPTION AND INDICATE BY CIRCLING IT.


EXAMPLE:-


C1 - esterase inhibitor deficiency is associated with


(a)
Reccurent Neisserial infections and SLE





(c)
Selective  Ig G4 deficiency


(d)
X - linked agammaglobulinaemia


(e)
CD 8+ T cell dysfunctions


The appropriate response is (b)

(iv)
A CORRECT RESPONSE IN THE MCQs EARNS YOU PLUS ONE (+1) MARK.  AN INCORRECT RESPONSE  EARNS YOU MINUS HALF (-( ) A MARK.  NO PENALTY FOR UNATTEMPTED MCQ.

1.
The locational map of Ig locus on chromosome – 14 includes the following regions:

(a) V, D, J and C regions

(b) MHC I, II and III regions

(c) The region 6p21.1 to 6p21.3

(d) Transporter genes (TAP)

(e) ( - microglobulin

2.
The most polymorphic MHC region is:

(a) HLA - C

(b) HLA - B

(c) HLA - A

(d) HLA - DR

(e) HLA - DQ

3.
IgM+ B cells switching to IgG is promoted by:

(a) ( - IFN

(b) IL - 3

(c) IL - 12

(d) IL - 4

(e) IL - 8

4.
MHC genes are specifically located on the:

(a) Long arm of chromosome 6

(b) Short arm of chromosome 14

(c) Shorter arm of chromosome 6

(d) Long arm of chromosome 2

(e) Shorter arm of chromosome 2

5.
Class II MHC molecules include:

(a) Gene products of HLA-D, HLA-DP & HLA-B

(b) Gene products of HLA – A & C

(c) Gene products of HLA-DP, DQ & DR

(d) Compement components C2, Factor B, C4b & C4a

(e) Heat shock proteins (HSP 70-1 & HSP 70-2)

6.
T cell receptor is associated with:

(a) CD19

(b) CD20

(c) CD3

(d) CD5

(e) CD6

7.
Class III MHC region does not code for:

(a) Tumour necrosis factor (TNF)

(b) Lymphotoxin (LT)

(c) Factor B

(d) 21-hydroxylase enzyme

(e) TAP 1 and TAP 2

8.
Immunoglobulin supergene family includes the following molecules except:

(a) B cell receptor

(b) T cell receptor

(c) MHC class I antigen molecules

(d) MHC class II antigen molecules

(e) Erythrocyte antigen

9.
The following cells present antigen except:

(a) Platelets

(b) Follicular Dendritic cells

(c) Macrophages

(d) Langerhans cells

(e) Dendritic cells

10.
T cell expresses:

(a) CD 1

(b) CD 20

(c) CD 21

(d) CD 22

(e) CD 19

11.
The following are characteristics of both MHC class I & class II molecules except:

(a) Are both expressed on all nucleated cells

(b) Are involved in presentation of antigen fragments to T cells

(c) Are both expressed on B cells

(d) Are both surface glycoproteins

(e) Both have constant & variable region

12.
Class I MHC region encodes:

(a) HLA A

(b) HLA DP

(c) HLA DQ

(d) HLA DR

(e) Complement proteins

13.
Application of HLA typing except:

(a) Organ transplantation

(b) Anthropological studies

(c) Forensic pathology

(d) Diagnostic testing of complement system

(e) Paternity testing

14.
HLA typing is accomplished through:

(a) Complement mediated lymphocytotonicity technique

(b) Blood grouping technique

(c) Cross match technique

(d) Agglutination technique

(e) Complement fixation text

15.
Donor-recipient compatibility is determined through evaluation of all the following antigenic systems except:

(a) Class III antigens

(b) Class II antigens

(c) Class I antigens

(d) ABO blood group

(e) Antibodies to donor lymphocytes

16.
Class II molecules are located on:

(a) Mesenchymal tissue

(b) Epithelial cells

(c) All nucleated cells

(d) All T cells

(e) B cells, dendritic & thymic epithelial cells

17.
Germ line C, D, J & V genes are encoded during:

(a) Pluripotent stem development

(b) Polyclonal B cell activation

(c) Pre B cell phase

(d) Immature B cell phase

(e) Mature B cell phase

18.
The structure of T cell receptor does not contain:

(a) (2 microglobulin

(b) Variable region

(c) Content region

(d) Antigen binding sites

(e) Disulphide bonds

19.
The structure of class II molecules contains:

(a) Alpha (() chain & (eta (() chain

(b) (2 microglobulin

(c) A polypeptide chain of g 12kDa

(d) No peptide binding site


(e) Only a cytoplasmic domain

20.
Phagocytic cells do not include the following:

(a) Eosinophil

(b) Monocyte

(c) Macrophage

(d) Neutrophil

(e) Microglia

21.
Professional non-phagocytic antigen presenting cells (APCs) include the following:

(a) Macrophages

(b) Astrocytes

(c) Dendritic cells

(d) Monocytes

(e) Neutrophils

22.
Cytotoxic T lymphoctes (CTLs) are:

(a) MHC class I restricted

(b) MHC class III restricted

(c) MHC class II restricted

(d) Express surface IgM and IgD

(e) Similar to natural killer (NK) cells in MHC restriction

23.
Natural killer (NK) cells:

(a) Include neutrophils

(b) Are granular lymphocytes

(c) Express T cell antigenic receptors (TCRs)

(d) Exrpress surface IgM and IgD

(e) Are more efficient following challenge with same antigen

24.
Plasma cells:

(a) Are precursors of B lymphocytes

(b) Are the most mature forms of B lymphocytes

(c) Are precursors of T lymphocytes

(d) Are the most mature form of T cells

(e) Express surface IgM and IgD

25.
All the examples below are macrophages except:

(a) Kupffer cell

(b) Aleveolar & interstitial cells

(c) Osteoclasts

(d) Microglial cells

(e) Thymocytes

 (b)





 Hereditary neurotic angiodema
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