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END OF SEMESTER TWO EXAMINATION
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MEDICAL PHYSIOLOGY  
  

DURATION:  2 Hours
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COLLEGE NUMBER: .................................................................
INSTRUCTIONS

Read these instructions carefully before attempting the paper

1. Write your examination number in the space provided and on ALL the answer sheets used.
2. The paper consists of three sections A, B and C. All questions in sections A and B are compulsory. Choose ONE question in section C.
3. Section A (40 marks) consists of 40 multiple choice questions. Select by circling the letter corresponding to the correct answer from the choices given in each question.
SECTION A: 
1. Tropic hormones

a) Are common among populations which live in the tropical regions.



b) Stimulate growth and maturation of their target glands.

c) Cause atrophy and diminished activity of their target glands.

d) Are mainly secreted by the hypothalamus.

2. Which of the following respiratory muscles is not active during quiet inspiration?

a) External intercostals.









b) Internal intercostals.









c) Diaphragm.










d) None of the above.
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3. If the atmospheric pressure at the summit of Mount Kilimanjaro was 410 mmHg what would the partial pressure of oxygen be at the same location?

a) 86 mmHg

b) 90 mmHg

c) 105 mmHg

d) 205 mmHg

4. Which of these statements is true?   The transport of carbon dioxide by blood is greatly facilitated by 

a) Chloride shift and carbonic anhydrase.

b) Conversion into bicarbonate ions.

c) The rapid diffusion of carbon dioxide in plasma which exceeds that of oxygen  by 20 times.

d) All of the above.

e) None of the above.

5. Identify the incorrect statement about surfactant

a) Prevents lung collapse during expiration.






b) Prevents pulmonary oedema caused by transmembrane transudation.


c) Is secreted in late foetal life by type I alveolar macrophages.


d) Is a phospholipid, dipalmotyl lecithin whose deficiency is the principal cause of respiratory distress syndrome.

6. Adult haemoglobin commonly comprises the following combinations of protein chains
a)  α2β2
b) α2γ2
c) α2ε2
d) α2δ2
7. The negative feedback effect of gonadotropins occurs by

a) Vasoconstriction of blood vessels from the gonads.
b) Autoregulation of the gonads by gonadol hormones.


c) Inhibition of gonadotopin releasing hormone (GnRH) by gonadol hormones.

d) Inhibition of the hypothalamus by gonadotropins from the anterior pituitary gland .
8. Which of these neurotransmitters has a stimulatory effect on gastrointestinal motility?
a) Epinephrine.


b) Cholecystokinin.

c) Norepinephrine.

d) Acetylcholine.


9. The following statements are TRUE.

a) Parietal cells secrete pepsinogen and intrinsic factor. 

b) Chief cells in the pylorus secrete pepsin. 

c) Oxyntic cells secrete hydrochloric acid and  intrinsic factor. 


d) The enteric nervous system requires input from the brain in order to control gastrointestinal function. 
10. The acrosome reaction

a) Involves the release of sperm nucleus to the ovum cytoplasm.

b) The fusion of the sperm and ovum nuclei.

c) Adherence of the sperm head to the zona pellucida.


d) Involves the release of lytic enzymes from the acrosome and the formation of the vitelline membrane.

11. Vasopressin facilitates the reabsorption of water by increasing the

      permeability of                     

a) The descending limb of the loop of Henle.


b) The distal convoluted tubule.


c) The thick ascending limb of loop of Henle.


d) The collecting ducts.


12. During embryonic development the absence of testosterone causes the
      

genital tubercle which forms the penis to develop into 

a) The urethra.

b) The vagina.

c) The clitoris.

d) The inguinal canal.

13. Which of these statements is not true about the anatomical dead space?
      

a) It is the conducting zone of the respiratory system.

b) It is the non-conducting zone of the respiratory system.

c) It is the part of the airway where no gaseous exchange occurs.

d) It consists of all the anatomical structures between the nose and the bronchioles.

14. At which stage of spermatogenesis does the developing spermatozoon acquire its haploid state?  

a) Primary spermatocyte.

b) Secondary spermatocyte.

c) Spermatids.

d) Spermatozoa.

15. What is the physiologic role of the polar body in oogenesis?


     

a) To donate its cytoplasm to the oocyte.

b) To supply the oocyte with the much needed nutrients.

c) To receive half the number of chromosomes thereby making the ovum haploid.

d) To stimulate the development of primitive ovarian follicles at about day 105.

16. Which of the following is not a physiologic role of oxytocin?




a) Contraction of uterine smooth muscle.

b) Stimulation of the formation of prostaglandins.

c) Ejection of milk.

d) Secretion of milk.

17. Which one of the following is not a stimulus for activation of the vagus nerve?

a) Sight of food.

b) Smell of food.

c) Thought of food.

d) Taste of food.

18. The entry of lipid-rich chyme into the duodenum stimulates the secretion of hormones that promote

a) Relaxation of the gall bladder.

b) Inhibition of secretion of pancreatic juice.

c) Contraction of the gall bladder.

d) Stimulation of gastric activity.

19. External regulation of gastric function within the first 30 minutes after a meal occurs within  the 

a) Cephalic phase of regulation.

b) Gastric phase of regulation.

c) Intestinal phase of regulation.

d) Rectal phase of regulation.

20. How does increased concentrations of 2, 3-diphosphoglycerate affect the content of oxygen in haemoglobin?

a). It strengthens the oxygen-haemoglobin bond thereby increasing the amount of oxygen in haemoglobin.

b). It weakens the oxygen-haemoglobin bond thereby liberating oxygen from haemoglobin.

c). It doubles the amount of oxygen liberated from heamoglobin.

d). It has no effect.

21. Molluscs, crustaceans and termites as foods are rich in

a) Lipids.

b) Carbohydrates.

c) Minerals.

d) Proteins.

22. In foetal circulation, a greater proportion of oxygenated blood

a) Flows in the arteries of the foetus.

b) Flows in the veins of the foetus.

c) Is channeled to the lower parts of the body of the foetus.

d) Flows from the foetal placenta to the maternal placenta.

23. Chemoreceptors that participate in neural regulation of systemic circulation are located in the 

a). Carotid body and aortic body.

b). Aortic arch and carotid sinus.

c). Carotid body and carotid sinus

d). Aortic body and carotid arch.

24. Calculate the pulse pressure for a person with Blood Pressure of 130/70 mmHg.

a). 200 mmHg.

b). 130 mmHg.

c). 70 mmHg.

d). 60 mmHg.

25. The net negative charge in the glomerular capillary bed arises mainly from 

a). Macula densa.

b). Mesangial cells.

c). Sialoproteins.

d). Podocytes.

26. Which of these processes does not contribute to the formation of urine in the human kidney?

a) Glomerular absorption.








b) Glomerular filtration.








c) Tubular reabsorption.




d) Tubular secretion.


27. The coagulation of blood may fail due to failure of the enzymatic action of 

a) Ca2+
b) Cu2+
c) Fe2+
d) Mg2+
28. What is the principal effect of haemostasis? 

a) Prevention of excessive bleeding.

b) Prevention of thrombosis.

c) Maintenance of electrolyte balance.

d) a and b are correct.

e) a and c are correct.

29. The final steps of any pathway of coagulation involves

a) Activation of factor X.

b) Conversion of prothrombin to thrombin.

c) Conversion of fibrinogen to fibrin monomer then to fibrin polymer.

d) Each of the pathways has clearly different final steps.

30. In pulmonary circulation

a) Oxygenated blood flows through the pulmonary vein.

b) Pulmonary valve prevents backflow from the lungs.

c) Exchange of gases occurs in the rich pulmonary capillary bed.

d) All the answers above are correct.

e) None of the answers above are correct.

31. The principal role of the heart in cardiovascular function is to

a) Generate the pressure that pumps blood throughout the body.

b) Store excess, non-required blood.

c) Secrete Atrial Natriuretic Peptide into the circulating blood.

d) Regulate the volume and velocity of blood flow.

32. AsssWhich of the following reasons best explains why a patient will still have adequate levels of absorbed food products in the circulation even after undergoing gastrectomy (surgical removal of the stomach)?

a) The patient probably resorts to intravenous feeding.

b) Digestion and absorption occur in the small intestines and are not affected much by gastrectomy.

c) Other organs such as the liver take over the roles of the stomach after gastrectomy.

d) The body breaks down carbohydrates, lipids and proteins stored in body cells and this raises the circulating levels.

33. The plasma levels of relaxin and progesterone start falling just before term while that of oxytocin steadily rises and peaks at onset of labour. By this time, the levels of relaxin and progesterone are at their lowest. This implies that

a) Progesterone and ralaxin support and enhance pregnancy.

b) Progesterone and relaxin inhibit the secretion of oxytocin.

c) Oxytocin is responsible for initiation and maintenance of labour.

d) All the answers above are correct.

e) Information given is inadequate for any conclusion.

34. The process by which leucocytes leave the circulation by passing between endothelial cells to enter the surrounding connective tissue is termed
a) Margination.

b) Diapedesis.

c) Leucopoiesis.

d) Endocytosis.

35. How does the transmission delay of between 0.1 and 0.2 second which follows depolarization of the atrio-ventricular node contribute to the normal function of the human heart?
a) It offers the myocardium a period of relaxation before the next cycle of contraction

b) It ensures that the heart contracts as one functional sytitium

c) It ensures completion of atrial contraction before onset of ventricular contraction

d) It ensures completion of ventricular contraction before onset of atrial contraction

36. Which of the following hormones bind specific membrane receptors proteins to produce its physiologic effects?

a) Testosterone.

b) Oestrogen.

c) Hydocortisone.

d) None of the above.

e) All of the above.

37. What is the beneficial effect of the entero-hepatic circulation?
a) Excretion of toxic substances.

b) Recycling of substances required by hepatocytes as raw material.

c) Neutralization and inactivation of enzymes.

d) Inhibition of unwanted processes in the intestinal lumen.

38. Which of the following types of carrier proteins facilitates the reabsorbsorption of glucose at the proximal convoluted tubule?
a) Symport 

b) Uniport

c) Antiport

d) None of the above

39. In which of the following organs does resorption take place?
a) Small intestine

b) Bone

c) Kidney

d) Stomach

40. The appearance of glucose in urine implies that

a) The brush border glucose carriers are saturated.

b) The plasma glucose concentration is reduced.

c) There is an underlying renal disease.

d) The kidneys are functioning very efficiently.

SECTION B: 

40 marks

41. Answer the following questions:

a) Name the blood vessels usually referred to as resistance vessels and explain why they are described as such.







(4 marks)

b) State the Bohr Effect and explain how gas transport benefits from it?
 (4 marks)
42. Briefly explain why the normal haemoglobin level in males at 16g/dL is higher than the normal level in females i.e. 14g/dL. 





(5 marks)
43. Describe the factors that protect the gastric mucosa from digestion or corrosion by the  

 acidic gastric juice. 







(5marks)

44. Briefly explain the following:

a) What is the cause of oedema that develops in states of malnutrition such as Kwashiorkor? 








(3 marks)
b) What are the physiologic or therapeutic advantages of plasma protein-binding? 










(3 marks)
45. Regarding the thyroid gland:

a) Describe the functions of thyroid follicular cells.



 (3marks) 

b) State the physiologic effects of thyroid hormones. 



(5 marks)
46. Answer the following questions on special senses:

a) Which sensory nerve supplies each of the following organs: Tongue; Nose; Eye; Ear?









(4 marks)
b) What are the possible causes of clinical deafness? 



(4 marks)
SECTION C: 
ESSAY. 
20 marks. 
Answer only one question. 
47. Using appropriate titles, answer the following questions:

a) Describe the extrinsic pathway of coagulation and explain its physiologic importance. 









(10 marks)

b) Describe the cardiac conduction system and explain how it enables the heart to pump blood. 









(10 marks)

48. Discuss:
i. How protein is handled by

ii. The gastrointestinal system.





(5 marks)

iii. The urinary system.






(5 marks)

b) The hypothalamic control of the female reproductive function.

(10 marks)
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