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MEDICAL PHYSIOLOGY MARKING SCHEME
1. Which of the following is true about the significance of 72 hours in human physiology?

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

b) It is the period taken by monocytes in systemic circulation before they become macrophages.

c) The time it takes the fertilized ovum to travel to the uterus after ovulation

d) All of the above.

2. Which of the following is usually the dominant pacemaker and fires the fastest?

A. Purkinje fibres

B. AV node

C. His bundles

D. SA node

3. At which stage of cell division is the ovum when it is ovulated?

a) Prophase I.

b) Prophase II

c) Metaphase I.

d) Metaphase II.

4. At which phase of the cardiac cycle does the myocardium receive its blood supply?

a) During atrial systole.

b) At ventricular systole.

c) During diastole.
d) At about the same time with the first heart sound.

5. Which of the following hormones enhances the re-absorption of calcium and phosphates at the proximal convoluted tubule?

a) Vitamin D3.

b) Parathyroid hormone.

c) Insulin.

d) Calcitonin.

6. Why should raised protein in a sample of urine signify presence of a renal disease such as glomerulonephritis?

a) Normal urine does not contain any protein.

b) Protein is not filtered at the glomerulus of a normal kidney.

c) It is only the retention of proteins that is disrupted by renal disease.

d) Pretein is filtered at the glomerulus in large amounts then it is all reabsorbed.

7. Which lung volume or capacity is defined as the volume of air left in the lungs after normal tidal expiration?

a) Residual volume.

b) Tidal volume.

c) Functional residual capacity.

d) Vital capacity.

8. Which of the following vessels carry the most blood at any given time in the body?

A. Veins

B. Capillary Beds

C. Arteries 

D. Aorta

E. Vena Cava
9. What is an antibody?

a) An anti-microbial agent administered to living tissue to control infection.

b) A protein introduced into the body to activate an immune reaction.

c) A chemical involved in an inflammatory reaction.

d) A protein generated by the immune system in response to the presence of a foreign substance in the body.

10. Which of the following is a sympathetic effect on the gastrointestinal system?

a) Increased motility and secretion.

b) Relaxation of sphincter muscles.

c) Reduced motility and secretion.

d) Increased blood circulation.

11. Which of these statements about puberty is not true?

a) Delayed onset of puberty is suspected in a female who has not achieved menarche by 17 years.
b) Failure to develop puberche by 17 years means that a female has delayed onset of puberty.

c) Delayed onset of puberty is suspected if there is no spermatogenesis by 20 years.

d) Puberche is a secondary sex characteristic in females.

12. In a normal heart, atrial systole precedes ventricular systole and this can be explained by the fact that

a) Atrial myocardium is less muscular when compared with ventricular myocardium.

b) Atrial myocardium has a faster conduction velocity.

c) There is a transmission delay of 0.1- 0.2 second before action potential reaches the ventricles.

d) The conduction speed of the atrio-ventricular node is higher than that of myocardial cells.

13. Under normal circumstances,  lactation is not possible during pregnancy because

a) Prolactin exerts a negative feedback control on mammary glands.

b) Lactation is inhibited by high level of relaxin.

c) The high level of circulating progesterone inhibits the activity of prolactin.

d) The breasts have not developed the specific plasma membrane receptor proteins.

14. Which law states that the concentration of a gas dissolved in plasma depends directly on its partial pressure in the gas mixture?

a) Henry’s law.

b) Boyle’s law.
c) Dalton’s law.
d) Avagadro’s law.
15. Which pair is correct concerning secretory glands cells in the stomach and their products?

a) Cardiac glands- hydrochloric acid and intrinsic factor

b) Parietal cells- pepsinogen

c) chief cells- mucus
d) D-cells – somatostatin.
16. What is the role of brush border in the human gastrointestinal tract?

a) To provide a large surface area for final digestion and absorption of food.

b) To store bacteria that aid in putrification of ingested food.

c) To secrete hormones that regulate gastrointestinal function.

d) To replace worn out cells lining the intestinal lumen thereby protecting the intestine from corrosion by digestive juice.

17. Defective parietal cells would result in malabsorption of which of the following vitamin?                                                                                                                                                                                                                                            

a) Vitamin B1
b) Vitamin B2

c) Folic acid

d) Vitamin B12

18. Which portion of the uterus sloughs off to become menstrual fluid if fertilization fails?
a) Stratum functionale.

b) Endometrium.
c) Stratum basale.
d) Myometrium.
19. According to Sterling’s law of the heart:

a) The volume of blood within the heart’s chambers determines how strongly the heart will contract.

b) The strength of myocardial contraction is directly proportional to the tension within cardiac muscle cells.

c) The energy of contraction of cardiac muscle is proportional to the initial length of cardiac muscle cell.

d) All the answers above are correct.

20. Which sensory stimulus activates the hypothalamus so that vasopressin is secreted?

a) An increased venous return.

b) Thirst.

c) Low concentration of circulating electrolytes.

d) Raised body temperature

21. At which level of the body does the exchange of gases take place?

a) Alveolo-capillary membrane.

b) Tissue-capillary membrane.

c) Between different body cells and capillary blood.

d) All of the above.

22. Why does the chemical digestion of proteins not begin in the mouth?

a) The pH in the mouth is alkaline and does not suit protein digestion.

b) No protein-digesting enzymes are secreted in the mouth.

c) Digestion of proteins in the mouth is inhibited by saliva.

d) a and b.

23. Which of the following cells are correctly matched with the hormones they secrete and synthesize? 

a) Corticotropes--adrenocorticotropin (ACTH) 

b) Thyrotropes--thyroid hormones

c) Gonadotropes-- testosterone 

d) Lactotropes--oxytocin

24. Which of the following determines the development of female genital organs in an embryo?
a) The absence of testes.

b) The presence of ovaries.

c) The absence of the genital tubercle.

d) The long arm of the Y chromosome.

25. The electrocardiogram 

a) Is an important test for disorders affecting the cardiac conduction system and heart wall.

b) Is characterised by the P, QRS and T waves in a normal heart.

c) Represents the algebraic sum of fluctuations in action potentials of myocardial cells.

d) All of the above.

26. When melatonin causes delayed onset of puberty, it does so by targeting cells located in the

a) Posterior pituitary gland and hypothalamus.

b) Hypothalamus and gonads.

c) Anterior pituitary gland and hypothalamus.

d) Anterior pituitary gland and gonads.

27. How do arterioles respond to changes in the partial pressure of oxygen (pO2)?

a) Pulmonary arterioles constrict when alveolar pO2 is low.

b) Pulmonary arterioles dilate when alveolar pO2 is raised.

c) Systemic arterioles dilate when pO2 in the tissues is low.

d) All the answers above are correct.

28. The sodium-dependent glucose transporter is an example of 

a) An antiport.

b) A symport.

c) A uniport.

d) A pump.

29. Complete the following hemodynamic equation:

Blood Pressure =....................... x Heart Rate x Peripheral Resistance.

a) Cardiac output

b) Vital capacity.

c) Stroke volume.

d) Venous return

30. Which of the following is not a function of the gonads?
a) Production of gametes.

b) Secretion of gonadol hormones.

c) Excretion of metabolic wastes.
d) Protection of gametes.

31. Which of these enzymes oxidizes iodide to iodine in the thyroid colloids?

a) Thyroid peroxidase.

b) Iodotyrosine deiodinase.

c) Tyrosine kinase.

d) Iodine peroxidase.

32. What is the correct physiological explanation of the first heart sound?

a) It is caused by the sudden closure of the semilunar valves at the end of ventricular systole.

b) It is caused by the sudden closure of the atrio-ventricular valves at the beginning of ventricular systole.

c) It is caused by the sudden closure of the atrio-ventricular valves at the beginning of systole.

d) It is caused by the sudden closure of the semilunar valves at the beginning of diastole.

33. Water is absorbed in the jejunum ,ileum ,and colon and excreted in the feces, Arrange these in of  the amount of water absorbed or excreted from greatest to smallest .

a) Colon ,jejenum, ileum ,feces.

b) Feces,colon, ileum, jejunum. 

c) Jejunum , ileum , colon, feces.

d) colon, ileum, jejunum, feces

34. Which of the following would make a person become mentally and physically slow, with a markedly reduced ability to tolerate cold weather?

a) Loss of the thymus.

b) Irreversible damage to the adrenal cortex.

c) Surgical removal of the thyroid gland.

d) Congenital absence of the parathyroid glands.
35. Which of the following causes the oxygen-haemoglobin dissociation curve to shift to the right?

a) Low partial pressure of oxygen in the interstitial space.

b) High core temperature in the tissues.

c) High concentration of 2, 3-Diphosphoglycerate in the tissues.

d) All of the above.

36. Which of the following effects of acidity in the stomach is not helpful to the digestive functions of the gastrointestinal system?
a) Killing of ingested pathogenic microorganisms.

b) Denaturising of ingested proteins.
c) Cleaving of pepsinogen to its active form, pepsin.
d) Providing the correct pH for pepsin to act.

37. Which of these cranial nerves regulates gastrointestinal activity in the stomach and intestines?
a) Facial nerve.

b) Accessory nerve

c) Vagus nerve.

d) Glossopharyngeal nerve.

38. What role do arterio-venous anastomoses play in the human body?
a) Regulation of body temperature.
b) Regulation of total body water.

c) Regulation of blood pressure.

d) None of the above.

39. Which adequate stimulus activates the flow of action potential along the glossopharyngeal nerve?

a) Smell.
b) Taste.

c) Pain.

d) Touch.

40. Which of the following cannot result from an injury to the vestibulocochlear nerve?

a) Loss of balance.

b) Loss of hearing.

c) Loss of sense of smell.

d) Asymmetrical posture.

SECTION B
41. Briefly explain the following regarding the kidney:

a) What is a nephron? (2  marks) 

The basic functional unit of the renal system and is made up of the glomerulus which is within the Bowman’s capsule, the renal tubules and the collecting duct.
b) How is kidney disease associated with anaemia? (2 marks)

 Kidney disease may disrupt the synthesis and secretion of erythropoietin by the kidneys. Erythropoietin is essential for erythropoiesis and its deficiency implies that erythropoiesis will be affected with the results being anaemia which is a deficiency of red blood cells.
c) Which hormone stimulates the re-absorption of calcium in the distal convoluted tubule? (1 mark)
Parathyroid  hormone.
d) How does the nephron handle glucose? (2)
All glucose is re-absorbed at the proximal convoluted tubule with the help the symport SGLT 2. It is only after a high carbohydrate diet that the symport reaches its transport maximum and this leads to loss of glucose in urine.
e) Which buffer systems operate within the nephron? (1mark)
Ammonia buffer system and Bicarbonate buffer system.
f) Outline 3 differences between oogenesis and spermatogenesis. (3 marks)
i. 
Only one oogonium develops into a primary oocyte. All spermatogonia develop to primary spermatocyte.

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

iii. Oogenesis begins in the second trimester of embryonic life. Spermatogenesis begins at onset of puberty.
g) Which are the phases of the uterine cycle? (3 marks)
i. Proliferative face.
ii. Secretory phase.
iii. Menstrual phase.
h) Which are the physiologic effects of gonadotrophic hormones?
(3 marks)

i. Stimulate gametogenesis.
ii. Stimulate the secretion of gonadol hormones.
iii. Maintain the structure of the gonads.
i) Outline the physiologic benefits of plasma protein binding in the function of hormones. (2 marks)
i. It ensures maintenance of a large pool of readily available free hormone.
ii. Promotes uniform distribution of a hormone by preventing excess uptake by the cells first to be encountered by the hormone.

iii. Helps prevent hypertrophy of the secreting gland.
42. Explain how  secretion of thyroid hormones  is regulated(4 marks)

Hypothalamus –TRH-anterior pitituary –TSH-thyroid hormones 
43. Study the oxygen-haemoglobin dissociation curve below and answer the questions that follow.
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a) What is the accurate interpretation of this graph? (2 marks)

Foetal blood has a stronger affinity for oxygen.

b) Briefly explain why the oxygen haemoglobin dissociation curve is S-shaped. (2 marks). Binding of oxygen to haemoglobin exposes more sites in haemoglobin for oxygen to bind and this increases the affinity of haemoglobin for oxygen by 500 times so that saturation point is not reached.
c) List the functions of the gastrointestinal system?
 Motility, secretion, digestion and absorption. (4 marks) 
d) Describe the enterohepatic circulation and state its physiologic role. (2 marks) The enterohepatic circulation is the re-circulation of a compound in blood flowing between the liver and the small intestine. It facilitates the reabsorption of substances like bile salts for recycling and the excretion of metabolic waste products from the liver.
e) In which two ways does the Bohr Effect contribute to normal respiratory function? (2 marks)
i. Oxygenation of blood in the lungs.
ii. Release of oxygen from the blood to the body cells.
f) Which three activities are involved in respiration?  (3 marks)
i. Ventilation.

ii. Gas exchange.

iii. Utilization of oxygen.

g)        Explain the role of surfactant in the alveoli? ((2 marks)
                            Lowers the surface tension within the alveoli during expiration hence preventing collapse.

Prevent development of edema in the lungs
SECTION C

44. Discuss hormones under the following subtitles:
a) Chemical classification.
i. Amines: Hormones derived from amino acids such as tryptophan or tyrosine. Include hormones secreted by pineal gland, thyroid gland and adrenal medulla.
ii. Polypeptides: Hormones made up of chains of not more than 100 aminoacids. Include hormones secreted by the hypothalamus, e.g the releasing hormones, the inhibiting hormones, vasopressin as well as insulin and glucagon.
iii. Glycoproteins: Hormones which are made up of chains of more than 100 amino acids with one or two carbohydrates attached at one end of the molecule. E.g FSH and LH.
iv. Steroids: Hormones that are derived from cholesterol and therefore have the cyclopentanoperhydrophenanthrene ring. Steroid hormones are only secreted by the adrenal cortex and the gonads. E.g oestrogens, testosterone, progestins and hydrocortisone.
b) The corticosteroids.

These are hormones secreted by the adrenal cortex in response to stimulation by adrenocorticotrophic hormone (ACTH) through the hypothalamo-pituitary-adrenal axis. The corticosteroids are subdivided into 3 classes based on their structural and physiologic properties. These are mineralocorticoids, glucocorticoids and sexsteroids. The adrenal cortex has 3 layers of tissues. The outermost layer is zona glomerulosa followed by zona fasciculata in the middle with the deeper most layer being the zona reticularis.
Mineralocorticoids are secreted by zona glomerulosa and include aldosterone which controls the concentration of electrolytes such as Na+ and K+ in the extracellular fluid. Zona fasciculata and zona reticularis secrete glucocorticoids such as hydrocortisone. Hydrocortisone regulates glucose metabolism for energy production. The sex steroids such as dehydroepiandrostenedione (DHEA) are synthesized by enzymes from the glucocorticoids and the mineralocorticoids. Testosterone and  oestrogens are derivatives of DHEA. Sex steroids regulate reproductive functions.
c) Describe the acrosomal reaction. (10 marks)
The acrosomal reaction refers to the series of events at fertilization that enable the sperm to penetrate the ovum. 
The sperm attaches itself to its receptors on the corona radiata. The acrosome then ruptures and releases its lytic contents. This lytic acrosomal enzyme digests the layer of corona radiata on its path. Next to be digested is the vitelline membrane then the zona pelucida. The cleared path leads the sperm head to the ovum cell membrane. As soon as the sperm head cell membrane and the ovum cell membrane come into contact, the two membranes fuse. This triggers a simultaneous thickening of the vitelline membrane so that it cannot be digested by acrosomal enzymes from any other spermatozoa and therefore ensures that only one sperm can fertilize the ovum.
Thickening of the vitelline membrane cuts off the head and the rest of the sperm body. Only the nucleus is extruded from the head into the ovum cytoplasm. Fusion of the two haploid nuclei then follows to restore the diploid chromosome number in the zygote.
d) Describe the cardiac conduction system and explain the cardiac cycle. (12 marks)
The cardiac conduction system is a system of neural tissue that facilitates and  harmonizes the  faster   conduction  of action potential throughout the myocardial wall. It is made up of
i. Sino-atrial node (SAN).
ii. Atrial internodal pathways.
iii. Atrio-ventricular node (AVN).
iv. Bundle of His and its branches.

v. Purkinje tissue.

The SAN discharges action potential fastest and therefore dictates the rate of flow of action potential throughout the system.  It is therefore the pacemaker of a normal heart.

The spread of action potential along the cardiac conduction system causes depolarization which leads to the contraction of cardiac muscle cells. The depolarization first spreads in the atria before reaching the ventricular myocardium through the bundle of His and its branches. Owing to this, the heart wall is able to contract and relax through a series of repetitive cycles referred to as the cardiac cycle. This cycle comprises
i. Atrial systole.

ii. Ventricular systole.

iii. Diastole, which is the phase of relaxation.

The heart is hence able to pump blood to different parts of the body as it goes through the cardiac cycle.
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