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INDEX NUMBER…………………………………………………

Instructions

1. Answer all the questions.

2. Write legibly and tidily

3. Write only your INDEX NUMBER in the space provided.

SECTION A:  40 marks.

Answer all questions in this section. Circle the most correct answer.
1. Which of the following hormones requires a second messenger in order to produce its physiologic effects?
a) Oestrogen

b) Aldosterone

c) Insulin

d) Testosterone

2. Which of the following hormone pairs does not display antagonistic activity?
a) Glucagon-Insulin
b) Oxytocin-Relaxin
c) Calcitonin-Parathyroid hormone
d) Oestrogen-Testosterone
3. Which of the following is not considered as a class of hormones?
a) Phospholipids
b) Polypeptides
c) Glycoproteins
d) Amines
4. Which of the following hormones is synthesized and produced by the posterior pituitary gland?
a) Oxytocin
b) Vasopressin

c) Prolactin

d) None of the above

5. Which of these statements about steroid hormones is true?
a) All steroid hormones are derived from cholesterol
b) Their receptors in the target cells are intracellular
c) They are only secreted by the gonads and adrenal cortex under normal circumstances
d) All the above
6. Which of these substances is not a second messenger?
a) Cyclic adenosine monophosphate
b) Inositol triphosphate
c) Diacylglycerol
d) None of the above
7. Which of the following second messenger-systems is used by hydrocortisone?
a) Adenylate cyclase- cAMP second messenger system
b) Phospholipase C- Ca2+second messenger system
c) Tyrosine kinase second messenger system
d) None
8. Which of these physiologic processes does not involve the regulatory action of Ca2+?
a) Transmission of nerve impulses

b) Coagulation of blood

c) Muscle contraction

d) None of the above

9. Which of the following statements is true?
a) Secretion of insulin decreases after a meal as that of glucagon increases
b) Secretion of insulin increases after a meal as that of glucagon  decreases
c) A rise in plasma Ca2+  increases synthesis of parathyroid hormone
d) Calcitonin maintains high level of Ca2+ in plasma while parathyroid hormone decreases plasma Ca2+  
10. If Kanini has blood type B+, which of the following agglutinins can be assayed in her plasma?

a) Anti-Rhesus

b) Anti-B and anti-Rhesus

c) Anti-A and anti-Rhesus

d) Anti-A

11. Which of the following factors does not facilitate the dissociation of oxygen from heamoglobin?

a) Decreased PO2
b) Increased PCO2
c) Decreased concentration of 2, 3-Diphosphoglycerate.

d) Decreased pH

12.  In haematopoiesis, macrophages are generated from

a) Lymphoid stem cells

b) Colony forming unit-megakaryocytes

c) Colony forming unit-granulocytes, monocytes

d) Colony forming unit-blast

13. Which of these factors helps to keep the alveoli in the uncollapsed, inflated state? 

a) Residual air

b)  Surfactant 

c) Alveolar Type II macrophages

d) Prostaglandins.

14. Which of these expressions about lung volumes and capacities is correct?

a) Vital capacity = Inspiratory Reserve volume + Tidal volume + Expiratory Reserve volume

b) Functional Residual capacity = Expiratory Reserve volume + Residual volume

c) Total lung capacity = Vital capacity + Residual volume  
d) All the above

    The table below shows blood flow in mL/minute to various body organs. Use it to answer question 15, 16 and 17.  

   Blood flow to:

During quiet standing

During intense exercise
Heart




250



1000

 
Brain




750



750

 
Active skeletal muscle

650



20,850

Kidney, liver, digestive tract

3100



600

15. The marked difference in blood flow to the kidneys, liver and digestive tract confirms the function of these organs as:

a) Digestive organs

b) Haematopoietic organs

c) Reservoirs of blood

d) Visceral organs

16. Which of the following correctly explains the relatively constant blood flow to the brain?

a) The brain controls vital functions of the body, hence its blood supply must be constant

b) Brain cells are sensitive to fluctuations in concentrations of nutrients, oxygen and metabolic wastes

c) Cerebral blood vessels are not responsive to sympathetic stimulation unless the mean arterial pressure exceeds 200 mmHg

d) All the above

17. What is the plausible physiologic explanation to the marked difference in blood flow in active skeletal muscle? 

The large volume of blood flowing in active skeletal muscle during exercise is the result of

a) vasodilation following sympathetic stimulation

b) vasoconstriction following sympathetic stimulation

c) vasodilation following parasympathetic stimulation

d) increased number of capillaries

18. When muscles contract actively, local tissue temperature rises.  How does this affect the availability of oxygen to the muscles? With raised temperature

a) More oxygen is off-loaded

b) Less oxygen is off-loaded

c) The availability of oxygen remains unchanged

d) The oxygen delivery fluctuates

19. Pregnancy tests are positive if human chorionic gonadotropin (hCG) is present in the body. Very sensitive testing techniques can detect traces of this hormone as early as 10 days after conception.  What conclusion regarding the hormone, can be drawn from this? 

a) The hormone is secreted by a woman’s endocrine glands

b) As a blastocyst, the zygote is the source of hCG  in the early days of pregnancy

c) The hormone is secreted by the placenta only

d) The hormone is not essential for the maintenance of pregnancy

20.  Which of these statements regarding gametogenesis is not correct?

a) Gametogenesis does not involve mitosis since this is restricted only to somatic cells

b) Gametogenesis involves both  meiosis and mitosis 

c) Spermatogenesis begins after testicular descent

d) In oogenesis, the polar bodies take up extra chromosomes so that the final ovum becomes haploid

Use this information to answer questions 21 and 22.

This table shows the clinical presentation of three children suffering from acute diarrhoea before and after treatment with rehydration solutions of different compositions as specified.

	
	Treatment
	Clinical state

	
	
	Before treatment
	After treatment

	Child I
	Small sips of normal saline for 12 hours
	Dehydrated
	Dehydrated

	Child II
	Small sips of 5% dextrose for 12 hours
	Dehydrated
	Dehydrated

	Child III
	Small sips of a mixture of normal saline and 5% dextrose for 12 hours
	Dehydrated
	Rehydrated


21.  What conclusion can be drawn from these results?

a) Gastrointestinal absorption of water is facilitated by salts and sugars

b) Gastrointestinal absorption of glucose and water depends on presence of sodium  in the gastrointestinal lumen

c) Gastrointestinal absorption of water takes 12 hours

d) Gastrointestinal absorption of any fluid is faster if the fluid is taken in small sips

22.   What is the plausible physiologic explanation of the response of child III to treatment? 
a)  Glucose and sodium ions are transported passively followed by absorption of water  through       osmosis

b) Glucose and sodium are absorbed through active  transport by sodium-dependent glucose transporter after which water follows by osmosis
c) Water, glucose and sodium ions are absorbed by active transport

d) All of the above

23. In which portion of the nephron does aldosterone stimulate reabsorption of sodium and secretion of potassium?
a) Proximal convoluted tubule

b) Ascending limb of the loop of Henle

c) Descending limb of the loop of Henle

d) The collecting duct

24. Which of these is the most convincing explanation for the appearance of glucose in urine
a) It occurs when the brush border glucose carriers are saturated

b) It is a result of reduced plasma glucose

c) It is a sure indicator of an underlying kidney disease

d) It is a normal occurrence
25. By what means is water reabsorbed across the wall of the renal tubules?

a) Active transport
b) Facilitated diffusion

c) Bulk transport

d) Osmosis

26. How do the kidneys carry out the buffering role?

a) By the action of carbonic anhydrase within the apical cell membranes

b) Through secretion of H+ in the distal portions of the nephron
c) By the action of carbonic anhydrase within the cytoplasm of cells in the tubules

d) All of the above

27. Which part of the brain controls the normal rhythmic pattern of breathing?

a) Medulla oblongata

b) Cerebral cortex
c) Pneumotaxic centre of the pons

d) Apneustic centre of the pons

28. Which of the following is the likely consequence of reduced level of oxygen in the circulating blood?

a) Increased synthesis of 2, 3-diphosphoglycerate

b) Increased synthesis of erythropoietin

c) Increased ventilation rate

d) All of the above

29. Under which circumstances would the concentration of bicarbonate ions in the blood be decreased?

a) Respiratory acidosis

b) Respiratory alkalosis

c) Metabolic alkalosis

d) Metabolic acidosis

30. Why is the absence of the first heart sound considered to be clinically significant?

a) It  implies that the cardiac conduction system  has malfunctioned
b) It implies that the atrio-ventricular valves are incompetent
c) It implies that the semilunar valves are incompetent

d) It implies that the atrio-ventricular valves are stenosed

31. Which phase of the action potential coincides with the QRS wave?

a) Atrial depolarization 

b) Ventricular depolarization
c) Atrial repolarization
d) Ventricular repolarization

32. What is the role of the aortic arch and carotid sinus?

a) They stimulate the section of atrial natriuretic peptide

b) They detect changes in the pressure of blood flowing within the cardiovascular system

c) They detect changes in the pH of blood flowing within the cardiovascular system

d) They serve as osmoreceptors that regulate the activity of vasopressin

33. Which of the following statements about arterio-venous anastomoses in the skin is true?

a) They are closed in low ambient temperature and open when it is warm or hot

b) They are closed when the core body temperature exceeds 37oC

c) The divert blood to the superficial capillaries
d) None of the above is true
34. What is a hypersensitivity reaction?

a) An immune response characterized by excessive inflammatory reaction which may result in tissue damage or disease or death.

b) An allergic reaction that is  immediate and is never delayed

c) An increased and enhanced sensation to sensory stimuli

d) A chemical reaction  which spreads to adjacent tissues with a resultant interference with function

35. Why is secondary immune response of great importance in the control of infections?

a) It is non-specific

b) It is mediated by immunoglobulin G.

c) It is characterized  by massive production of antibodies and is faster

d) None of the above reasons

36. Which of the following is likely to stimulate active immunity?

a) Contracting an infection

b) Receiving a vaccine

c) Receiving gamma globulin injections

d) Both a and b

e) Both b and c

37. What is the term that refers to the ability of the eye lens to increase its curvature and maintain a focus at a close distance?

a) Accommodation

b) Astigmatism

c) Convergence

d) Presbyopia

38. In which part of the female reproductive
system does fertilization normally occur?
a) Ampulla

b) Fimbria
c) Ovaries

d) Uterus

39. At which stage do either of the coagulation pathways join the final common pathway? 

a) Activation of factor X

b) Conversion of prothrombin to thrombin

c) Conversion of fibrinogen to fibrin

d) Activation of factor VII

40. What is the maximum amount of air expired after a maximum inspiration?

a) Residual volume 

b) Vital capacity

c) Tidal volume 

d) Total lung capacity

Section B:
40 marks
41. a) Describe the action  of vitamin D3 on the following structures: 
(3 marks)
i. Small intestines

ii. Bone

iii. Proximal convoluted tubule

b) Briefly explain the meaning of the following terminologies: 
(3 marks)
i. Autocrine

ii. Paracrine

iii. Endocrine

42. a) Briefly explain the physiologic relationship between melatonin and the onset of puberty.                  (3 marks) 
b) Describe factors which enable thyroid hormones to bind their receptors located on the nuclear membrane yet they are water-soluble.





    (3 marks)

43. a)   (i)  State two functions of erythrocytes. (2 marks)
(ii) What is the role of platelets in blood? (1mark)

b) Why are protein-digesting enzymes in the gastrointestinal system secreted in an inactive form? 
                                                                                                                                          (2 marks)

c)  Briefly explain why heartburn may arise following ingestion of a meal rich in protein. (3marks) 
44. (a) Name the secretory product of each of these cells :
i. A cells
ii. B cells
iii. C cells

iv. D cells

v. ECL cells

vi. F cells

vii. G cells 

viii. P cells

                 







 (4 marks)

(b) Briefly describe any known actions of the following enzymes:
i. Cyclooxygenase

ii. ACE

iii. Carbonic anhydrase

iv. 5α-reductase





(4 marks)

45. (a) Define haematokrit and state its constituents.


(4 marks)

(b)Three male identical triplets, X, Y, Z suffered episodes of fainting under different circumstances as summarized below.  After the episodes, each of them reported that just before passing out, they had felt dizzy and that they could not remember anything else until they were resuscitated. 

X: Stood still for long in a military parade then fainted.

Y: Ran in a marathon race, finished the race then fainted.

Z: Bled profusely from a deep machete (panga) cut on his forearm  then fainted.

State the physiologic factors leading to dizziness and subsequent fainting in each case. (3 marks) 

46. Outline the components of the cardiac conduction system. (5 marks)
Section C 
(20 marks):  Answer only one question.
47.   Discuss hormones under the following subtitles:

a)  Definition.

b) Importance of plasma protein-binding.

c) Why secretion of hormones should be pulsatile and not continuous.

d) Hormonal control of the activity of the anterior pituitary gland.
e) An illustration of the hypothalamic- pituitary- thyroid axis.










48. On foetal circulation:

a) Describe two differences between the maternal cardiovascular system and that of the foetus.

b) Which factors facilitate movement of oxygen from  maternal blood to foetal blood in the placenta?

c) Describe the structural changes which occur in the foetal heart soon after birth.

49.   a)  Describe the mechanism of breathing.



 (10 marks)
  b)  Discuss the fate of carbon dioxide from the time it crosses into the red blood cell membrane to       the time it is exhaled from alveoli.




(10 marks)
50. Discuss the glomerulus under the following subtitles:
a) Structure

b) Function

c) Factors that facilitate filtration

d) Glomerular handling of

i. Glucose

ii. protein 

iii. water
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