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SECTION A

1. Which of the following is not a function of the body’s circulatory system?
a) Transport.

b) Regulation.

c) Protection.

d) Metabolism.

2. Why do arteries have strong and thick muscular walls?
a) Because they transport blood under high pressure.

b) Because they transport blood away from the heart.

c) Because they transport oxygenated blood.

d) Because they act as control valves that regulate blood flow into organs.

3. Which of the following correctly describes systemic circulation?
a) Right ventricle→Lungs→Left atrium.

b) Left ventricle→Aorta→All organs→Veins→Vena cavae→Right atrium.

c) Right atrium→Right ventricle→Pulmonary artery→Lungs.

d) Pulmonary vein→Left atrium→Left ventricle→Aorta→Arteries→Veins→Right heart.

4. A certain chemical compound Q is found in urine in low concentration. It also has a long biologic half life and a volume of distribution that is much less than the total volume of extracellular fluid. The correct conclusion from this analysis is that compound Q:
a) Is strongly bound to plasma proteins.

b) Is a drug.

c) Is a hormone.

d) Must not be excreted in urine.

5. A Canadian tourist is suffering from sore throat, common cold and flu that is known to be caused by infection with the common flu virus. An analysis of the tourist’s blood sample will reveal
a) Increased neutrophil count.
b) Increased lymphocyte count.

c) Increased eosinophil count.

d) Increased monocyte count.

6. What do the following structures have in common: Yolk sac, Foetal liver and Bone marrow?
a) They are responsible for production of bone cells.

b) They are sources of hormone production across the life span.
c) They are haematopoietic tissues across the life span.
d) They serve as stores of blood.
7. A cell C, synthesizes and secretes a hormone H. The hormone is a glycoprotein. By what means of membrane transport does the hormone leave the cell to be distributed by the blood stream?

a) Diffusion.

b) Active transport.

c) Exocytosis.

d) Facilitated diffusion.

8. A receptor protein R, serves as a structure for attachment of a hormone H. The receptor is located on the nuclear membrane of a cell C. From which of the following compounds would the hormone mostly likely be derived?

a) Amino acids.

b) Carbohydrates.

c) Cholesterol.

d) Proteins.

9. Which of the following correctly names the electrocardiogram?

a) MNLP.

b) PQRST.

c) UVWX.

d) VWXY.

10. Identify the incorrect statement among the following:

a) The volume of blood pumped from the right ventricle in each cardiac cycle is less than that from the left ventricle,

b) Blood circulates twice in the heart before it flows into the general circulation.

c) Arteries convey blood away from the heart while veins channel blood into the heart.

d) Back flow of blood from the lower heart to the upper heart is prevented by atrioventricular valves.

11. According to Frank-Sterling’s Law of the heart

a) The heart contracts weakly when one is not involved in physically demanding activity.

b) The heart responds to extra blood that flows into it by contracting strongly and faster.

c) The strength of myocardial contraction is reduced when the heart is fully filled with blood.

d) The strength of myocardial contraction is inversely proportional to the initial length of cardiac muscle cell.

12. The cardiac conduction system 

a) Is made up of myocardial cells.

b) Generates action potential and transmits it faster.

c) Is characterized with a contraction phase and a relaxation phase.

d) Is solely made up of the atrial internodal pathways.

13. In cell metabolism, 1 gram of fat yields

a) 4 kilocalories of energy.

b) 9 kilocalories of energy.

c) 13 kilocalories of energy.

d) 18 kilocalories of energy.

14. Every homeostasis system has receptors, a control unit and an effector. Disease can arise owing to defects in any of these three components. Where does the defect lie, in people suffering from insulin-dependent diabetes mellitus?

a) The receptors.

b) The control unit.

c) The effector.

d) All of the above.
15. An organ X, is known to serve all of the following functions in the body: hormone synthesis, protection, storage of excess blood, regulation, irritability. What is the most likely identity of organ X?

a) Liver.

b) Spleen.

c) Skin.

d) Kidney

16. Which of the following acts as an enzyme in the last step of the Renin-Angiotensin system?

a) Renin.

b)  Angiotensin-converting enzyme.
c) Angiotensin I

d) Angiotensin II
17. What is the principal function of the atrio-ventricular valves?
a) To prevent regurgitation of blood into the atria.

b) To prevent backflow of blood into the ventricles.

c) To fasten the flow of blood out of the lungs.

d) To speed up the flow of blood out of the heart.

18. Six children aged under-5 years are admitted in a children’s ward with a diagnosis of marasmic-kwashiokor. The first time you meet them, you observe that all the six have pitting oedema on both feet, which is persistent even when the limbs are elevated. The nutritionist starts them on a high protein diet and a review one month later shows the oedema to have subsided greatly in all of them. How did the high protein diet help in managing the oedema?

a) The diet made them strong, then they played around actively thus draining away excess fluid.

b) The replaced protein increased plasma protein osmotic pressure which then drew tissue fluid back into blood vessels.

c)  It induced excretion of excess tissue fluid in urine.

d) It replaced lost proteins which then induced more fluid uptake into body cells. 

19. Pulmonary tuberculosis and AIDS are described as wasting diseases because with time they cause gross emaciation. Apart from the standard pharmacological treatment, treatment of these diseases requires feeding the patients on plumpy nuts, milk, eggs, fish, meat, termites, beans and even meat and chicken if they can afford. What role do these foods play in the management of these diseases?

a) They are very appetizing and thus encourage the patients to eat even if they have lost appetite.

b) They accelerate the interactions of drugs with the body thus speeding up the response and outcomes of pharmacological treatment.

c) They replace lost body protein which is then used to build body tissues like muscles thereby reversing the emaciation.

d) The foods provide proteins necessary to fight the microorganisms that cause these diseases. 

20. Which of the following statements is true regarding the terminologies Atrial, Arterial and Arteriole?

a) The word ‘Atrial’ implies “that which refers to an artery”.

b) An ‘Arteriole’ implies a chamber in the upper heart.

c) ‘Arterial’ implies “of an artery; ‘Atrial’ implies “of chambers of the upper heart”; ‘Arteriole’ implies “a blood vessel”.
d) ‘Arterial’ implies “a chamber in the upper heart”; ‘Arteriole’ implies “of an artery” while ‘Atrial’ implies “a blood vessel”.
21. A 32-year-old male patient diagnosed with 39% second degree burns was observed to be clinically pale and had breathlessness upon attempting any minor physical activity, one week after sustaining the burns. These features suggested anaemia in burns. To ascertain the anemia, an inexperienced clinician had a full haemogram test done, but to his surprise the result showed haemoglobin level of 15 g/dL which is essentially a normal value. What is the probable physiological explanation for this paradox?

a) Males are always known to have higher haemoglobin levels.

b) Burn wounds get infected and the body responds to this with rapid proliferation of erythrocytes which normally contain haemoglobin.

c) The resultant fluid loss reduces the plasma volume while raising the haematokrit thus giving the false impression of a high haemoglobin level.

d) This could be a case of false positive reading that is quite common in our laboratory settings.

22. Apart from a puffy face, patients with end-stage renal failure usually present with severe anaemia that is characterized with effort dyspnoea (breathlessness on attempting any minor physical activity). What is the physiological explanation for this type of anaemia? 

a) Renal tissues, which secrete the hormone erythropoietin that stimulates erythropoiesis, also get damaged in renal failure.

b) Renal failure also impairs the production of the hormone testosterone, which stimulates maturation of erythrocytes.

c) Renal failure leads to massive destruction of erythrocytes in the kidneys.

d) Renal failure leads to loss of large amounts of erythrocytes in urine.

23. The chemoreceptors that are located in the aortic and carotid bodies are stimulated by 
a) Increase in the pCO2 in arterial blood.

b) Increase in H+ concentration in arterial blood.

c) A drop in the pO2 in arterial blood.

d) All of the above.
24. Which of the following has no effect on the regulation of respiration?
a) The contribution of the nervous system.

b) The involvement of hormones.

c) The concentration of ions and other chemical substances in the blood or the tissues.

d) The non-chemical influences such as coughing, sneezing, yawning and hiccups.

Study the following diagrams and use them to answer question 25.




Scenario A




Scenario B
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25.  What would be the most correct identity of substances Q and W?
a) Q is Uric acid whereas W is Glucose.

b) Q is Glucose whereas W is Uric acid.

c) Q is Albumin whereas W is Glucose.

d) Q is Urea whereas W is Uric acid salts.

26. Which of the following factors may affect the rate at which a substances is freely filtered at the glomerulus?
a) Constriction of afferent and efferent arterioles.
b) Changes in the renal blood flow.

c) Changes in glomerular capillary permeability.

d) All of the above.
27. What are the components of the juxtaglomurular apparatus, commonly referred to as JGA?
a) Macula densa, Lacis cells and Juxtaglomerular cells.

b) Juxtaglomerular cells, I cells and P cells.
c) Glomerulus, Loop of Henle and Collecting ducts.

d) Kidneys, Ureter and Urinary bladder.

28. What is the main function of vasa recta?
a) They synthesize and secrete ammonia into tubular fluid to convert it to urine.

b) They secrete rennin.
c) They help in the concentration of urine.
d) They conduct renal blood into the glomurular capillary bed.

29. While Luteinizing hormone is known to stimulate late maturation of the ovarian follicle and ovulation in females, in males it is responsible for

a) Stimulation of the late maturation of spermatozoa.

b) Stimulation of the interstitial cells of Leydig to secrete Testosterone.

c) Stimulate the development of secondary sex characteristics.
d) Inhibition of the functions of Follicle stimulating hormone.

30.  In the regulation of  digestive function, 
a) The intestinal phase involves the inhibition of activity in the stomach when chyme enters the duodenum.

b) Only the nervous system regulates the inhibitory intestinal phase.
c) Processes that stimulate intestinal activity also stimulate activity in the stomach.

d) Processes that inhibit intestinal activity generally also inhibit activity in the stomach
31. Which of these statements is not correct regarding the arrival of chyme in the duodenum?
a) It stimulates the intestinal phase of gastric regulation.

b) It stimulates contraction of the gall bladder and opening of sphincter of Oddi.

c) It causes reflex inhibition of the secretion of pancreatic juice and bile.
d) It triggers the activity of cholescystokinin and secretin.

32. The functions of the gastrointestinal system can be summarized as 
a) Digestion, absorption, motility, secretion and excretion.

b) Digestion, reabsorption, peristalsis, secretion and excretion.

c) Ingestion, deglutition, motility, secretion and excretion.

d) Ingestion, deglutition, mastication, peristalsis.

33. Eating an orange soon after eating roasted beef is recommended  because
a) It prevents constipation.

b) Ascorbic acid contained in oranges enhances absorption of iron from beef.

c) Ascorbic acid contained in oranges inhibits crystallization of uric acid salts.

d) The ascorbic acid aids in early digestion of proteins by cleaving pepsinogen to pepsin in the stomach.

34. Which of these statements is true as far as the anatomical dead space is concerned?
a) It is the space occupied by air left in the lungs after breathing out forcefully.

b) It is another name for alveolar sacs.

c) It is made up of structures which permit the exchange of gases.

d) It is the conducting zone of the respiratory system, does not favour exchange of gases and comprises the nose, mouth, larynx, trachea, bronchi and bronchioles. 
35. During quiet breathing as seen when students sit and listen to a lecture, the expiratory phase of the breathing cycle is described as passive because
a) Expiration is aided by the elastic recoil of the ribcage when diaphragm and internal intercostals are relaxed.
b) Expiration is aided by contraction of abdominal muscles while respiratory muscles are relaxed.

c) Expiration follows as a reflex soon after inspiration and reflexes don’t utilize energy.

d) Expiration is controlled from the rhythmicity centre of the medulla oblongata which is an involuntary activity.

36. Internal respiration is the respiration which involves
a) Production of oxygen.

b) Ventilation and gas exchange.

c) Removal of carbondioxide.

d) Gas exchange and utilization of oxygen.

37. In oogenesis, the developing ovum starts to acquire its haploid state  

a) As oogonium.

b) As ovum.

c) As primary oocyte.

d) As a secondary oocyte.

38. Menstruation occurs in response to
a) A fall in the concentration of circulating relaxin.

b) A fall in the concentration of circulating progesterone.

c) An increase in the concentration of circulating oestrogen.

d) An increase in the concentration of circulating oxytocin.

39. 72 hours is of particular importance in the physiology of the human body because

a) It is the maximum lifespan of spermatozoa once deposited in the female.

b) The time it takes the zygote to travel to the uterus after fertilization.
c) It is the period taken by monocytes in systemic circulation before they become macrophages.

d) All of the above.

40. The portion of the uterine wall which sloughs off to become menstrual fluid if fertilization fails is referred to as 
a) Basal layer.

b) Myometrium 

c) Functional layer.

d) Endometrium.

SECTION B

41. Give brief explanations for the following:

a) Why does a normal male adult have a higher haemoglobin concentration than a normal female adult? The normal values are 16 g/dL for males and 14 g/dL for females.          (3 marks). Haemoglobin is contained in erythrocytes. The higher the number of erythrocytes the higher the haemoglobin concentration. Proliferation of erythrocytes is stimulated by testosterone which is more abundant in normal adult males (from adrenal cortex and testis) than in females whose source is the adrenal cortex only.
b) What is the physiological importance of residual volume? (2 marks) The residual volume ensures a steady supply of air in the alveoli from which oxygen continuously diffuses in pulmonary capillaries regardless of the phase of breathing.
42. Match the numbered structures in column A with the letters corresponding to the appropriate functions in column B. (5 marks)
	
	COLUMN A
	
	
COLUMN B


	i. 
	Alveolo-capillary membrane 
	C
	
	A. 
	Iodination and condensation.

	ii. 
	Brush border 
	E
	
	B. 
	Secretion of pepsinogen.

	iii. 
	Thyroid follicle 
	A
	
	C. 
	Exchange of respiratory gases.

	iv. 
	Chief cells 
	B
	
	D. 
	Diapedesis.

	v. 
	Capillary wall
	D
	
	E. 
	Reabsorption of glucose in the proximal convoluted tubule.


43. Name the main steps involved in each of the following activities: 
a) Formation of urine. (3 marks) Glomerular filtration, tubular reabsorption, tubular secretion.
b) Cardiac cycle. (3 marks) Atrial systole, ventricular systole and diastole. 
c) Between cell membrane receptors and intracellular receptors, identify the most appropriate receptor proteins for each of the following hormones: (example: Hydrocortisone: intracellular receptors). (3 marks)
i. Oxytocin. Cell membrane receptors.
ii. Follicle Stimulating Hormone. Cell membrane receptors.
iii. Testosterone. Intracellular receptors.
d) State the functions of the following hormones: (2 marks)
i. Aldosterone.  Regulation of the level of electrolytes of Na+ and K+ in the body.
ii. Calcitonin. Removal of excess calcium from the circulating blood and storing it as mineral in bones.
44. Define the following: (4 marks)
a) Anaemia. The deficiency of erythrocytes.
b) Ventilation. The mechanical process that moves air in and out of the lungs.
c) Cardiac conduction system. A system of neural tissue that generates and facilitates faster conduction of action potential across the entire myocardial wall.
d) Dysmenorrhoea. Painful menstruation.
45. As concerns the reproductive system:

a) Outline three differences between spermatogenesis and oogenesis. (3 marks)
i. All spermatogonia develop to primary spermatocyte. Only one oogonium develops into a primary oocyte.

ii. No polar bodies in spermatogenesis. Polar bodies are formed in oogenesis. 

iii. Spermatogenesis begins at onset of puberty. Oogenesis begins in the second trimester of embryonic life. 
iv. Spermatogenesis is inhibited by high temperature. Oogenesis is not affected by high temperature.
b) What is acrosomal reaction? (2 marks) The process through which the sperm releases lytic enzymes from the acrosome to breakdown the zona pelucida and enable delivery of sperm nucleus into ovum cytoplasm.
46. Name the main activities that take place in the following parts of the nephron: (5 marks)
a) Glomerulus. Glomerular filtration.
b) Proximal convoluted tubule. Reabsorption of glucose, amino acids, water and electrolytes. 
c) Loop of Henle. Concentration of urine through reabsorption of water.
d) Distal convoluted tubule. Reabsorption of solutes e.g. electrolytes.
e) Collecting ducts. Reabsorption of water.
47. With reference to the gastrointestinal system:
a) Identify 3 adaptations which protect the mucosal cells of the stomach from corrosive damage by the hydrochloric acid-rich gastric fluid. (3 marks).
i. Rapid replacement of worn-out mucosal epithelial cells.

ii. Alkaline mucus that lines the gastric mucosa.

iii. Tight junctions between adjacent mucosal epithelial cells.

iv. A thick cell membrane of the mucosal epithelial cells.
v. Protective effects of prostaglandins produced by the gastric mucosa.

b) State one major function of 

i. The liver. (1 mark) Metabolism of absorbed products of digestion; synthesis of bile; storage of glucose.
ii. The pancreas. (1 mark) Secretion of pancreatic juices and regulatory hormones; secretion of insulin and glucagon.
SECTION C

48. Give detailed and clear explanations for the following questions:
a) Discuss blood coagulation under the following subtitles:
i. 
Definition. (1 mark) Coagulation is the mechanism of haemostasis through which blood clots to prevent haemorrhage and loss.
ii. The extrinsic pathway of coagulation. (6 marks)
The extrinsic pathway is triggered by tissue injury. Injury outside the blood vessel activates tissue thromboplastin (CF III). The injured tissue releases activated Factor III. This then activates Factor VII using Ca2+ as a catalyst. Activated Factor VII activates Factor X. Activated Factor X then activates Factor II which then activates Factor I in the presence of Ca2+ to form a stable fibrin polymer which is the blood clot.
iii. Physiologic importance of coagulation. (3 marks) Coagulation helps preserve the circulating volume by preventing haemorrhage through formation of blood clot. A drop in the circulating volume can cause hypovolemic shock, coma and death.
b) Discuss the transport of carbondioxide by blood. (10 marks). Carbondioxide crosses from the cell and the capillary wall into the blood. 10% dissolves in plasma and is transported as carbondioxide dissolved in plasma. 20% is transported as carbondioxide combining with amino acids in haemoglobin to form carbaminohaemoglobin. The remaining 70% is transported as bicarbonate ions dissolved in plasma. 

RBC contains carbonic anhydrase that speeds up the conversion of CO2 and H2O into H2CO3 and break down of this acid into CO2 and H2O when blood reaches the pulmonary capillary bed. Within the red blood cell H2CO3 is converted to HCO3- and is delivered from the intracellular fluid to the plasma by band3 in a process known as chloride shift. 70% of CO2 is transported in plasma in the form of HCO3- .
49. Give detailed and clear explanations for the following questions:
a) Discuss the anterior pituitary gland under the following subtitles:
i. The hormonal influence of the hypothalamus. (3 marks)
The hypothalamus controls the activities of other endocrine glands through secretion of releasing hormones (RH) or inhibitory hormones (IH). A releasing hormone stimulates the anterior pituitary gland to secrete other hormones while an inhibitory hormone inhibits the secretion of hormones by anterior pituitary gland.

ii. The anterior pituitary hormones. (3 marks) GH, Gns (FSH and LH), Prolactin, ACTH, TSH.
iii. The target organs of the anterior pituitary hormones and their physiologic effects on those target organs. (6 marks) Thyroid gland: stimulation of synthesis of thyroid hormones. Adrenal cortex; stimulation synthesis of corticosteroids. Gonads (Ovary, Testis): synthesis of gonadol hormones.
b) Describe how the gastrointestinal tract processes carbohydrates until they are absorbed.  (8 marks) Mastication in the mouth is the mechanical breakdown of carbohydrates which increases the surface area for salivary amylase to begin chemical digestion of carbohydrates in the mouth. Optimum pH for salivary amylase in the mouth is 6.8. Upon reaching the stomach where the pH is acidic, digestion of CHOs is suspended. Arrival of chyme in the duodenum and jejunum marks the resumption of CHO digestion by the alkaline pancreatic amylase. Final digestion occurs in the brush border of the ileum by oligosaccharidases (Sucrase, Lactase and Maltase). The final products are monosaccharides e.g glucose, fructose, galactose. They are absorbed through secondary active transport in the ileal brush border.SGLT-1 and 2 transport glucose. GLUT transports fructose. Pentoses are absorbed by simple diffusion.
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