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SECTION A: (20 MARKS)
In this section, each question carries one (1) mark. Attempt all questions in this section. Choose the correct answer and write it in the answer booklet provided.
1. Fungi form characteristic filamentous tubes known as
A. Archaea
B. Halophile
C. Hyphae
D. Flagella
2. Helicobacter pylon has been implicated in the development of
A. Stomach cancer
B. Prostate cancer
C. Throat cancer
D. Breast cancer
3. A mosquito bites a person who subsequently develops a fever and abdominal rash. What type of transmission would this be?
A. Mechanical vector transmission
B. Biological vector transmission
C.  Direct contact transmission
D.  Vehicle transmission     
4. Which of the following is an example of a non-communicable infectious disease?
A. Infection with a respiratory virus.
B. Food poisoning due to a performed bacterial toxin in food.
C. Skin infection acquired from a dog bite.
D. Infection acquired from the stick of a contaminated needle.
5. The following is causative agents of pathogenic diseases in humans
0. Bacteria
0. Protozoa
0. Fungi 
0. All of the above
6. Which of the following is a symbiotic association between two organisms?
0. Mutualism 
0. Commensalism 
0. Consultalism 
0. All of the above 
7. Ectoparasite can broadly include the following
1. Mosquito, ticks, lice 
1. H. pylori, E. coli, S. typhi
1. H. pylori, E. coli, mosquitos, lice
1. All of the above
8. Which of the following is the most common type of biological vector of human disease? 
A. Viruses.
B. Bacteria.
C. Mammals.
D. Arthropods.
9. The Tsetse fly is a transmission factor for which of the following organisms?	
A. Trichomonas vaginalis
B. Trypanosoma gambiense
C. Entamoeba histolytica
D. Toxoplasma
10. Bacteria are referred to a prokaryotic organism because …………                                                         
A. They lack a nucleus
B. They have multiple nuclei
C. They have a divided nucleus
D. They have a peptidoglycan cell wall
11. The following parasite is transmitted by mosquitoes ……..
A. Leishmania donovani
B. Wuchereria bancrofti
C.  African Trypanosomiasis
D. Askaris Lumbriocoides
12. Bacteriology is the study of?                                                   
A. The study of Bacteria.
B. The study of Parasites.
C. The study of Viruses.
D. The study of Fungi
13. Micro – organisms that have the ability to cause disease are called?  
A. Pathogens
B. Infection
C. Virulence
D. Disease
14. A blanket used by a child suffering from vaniella zoster virus (chicken pox) can be contaminated by the virus and transmit disease. Such a blanket is called?    
A. Fomite.
B. Host.
C. Pathogen.
D. Vector
15. A cholera outbreak has occurred in a slum in a developing country. Which of the following is involved in prevention and control of spread of the disease as a mandate of the law?
A. Research institution.
B. Tourists
C. Missionaries .
D. Universities
16. The following disease are reported immediately they are detected to authorities concerned                                                                                                                                                 
A. HIV/AIDS
B. Yellow fever
C. Multiple scelerosis
D. Malaria
17. The following is a primary prevention method
A. Chemotherapy
B. Prevention of exposure
C. Treatment of the disease
D. Scanning of the early stages of the disease
18. Which of the following factors can lead to reemergence of a disease?
A. A mutation that allows it to infect humans
B.  A period of decline in vaccination rates
C. A change in disease reporting procedures
D. Better education on the signs and symptoms of the diseases
19. The following is true about tertiary prevention of microbial infections
A. Rehabilitation of patients to prevent further harm from the disease
B. Treatment of the disease to prevent further spread to other people
C. Prevention of onset of the disease
D. Scanning using a microscope to identify the type of microbial infection
20. The following is a vector-borne disease
A. HIV/AIDS
B. Yellow fever
C. Tuberculosis
D. Polio
                      
SECTION B: (40 MARKS)
Attempt all questions in this section.
21. HIV is an example of a virus, what are any other THREE examples of human viruses? 
(3 marks)                                                                                                                                                                                  
· Flu 
· Common  cold
· Respiratory  syncytial virus infection
· Adenovirus infection
· Parainfluenza  virus infection
· severe acute respiratory syndrome (SARS)
AWARD ANY 3 =3 MARKS

22. There are three basic shapes of bacteria. Identify these THREE shapes 	 (3 marks)
· Bacillus (rod shape) e.g. Bacillus anthracis and Clostridium spp
· Coccus (spherical shape) e.g. Streptococcus spp., and Staphylococcus spp
· Spirilla (spiral shape) e.g. Spirillum spp
· Vibrio (curve shaped) e.g. Vibrio cholerae (causative agent of cholera)
                                                                          AWARD ANY 3 =3 MARKS

23. Identify THREE significance of studying microbiology?     			(3 marks)                                                  
· It explained that disease- producing agents are transferred from man to man or animal to man by secretion or excretion coming from patients.
· In presenting reliable ideas as to origin, mode of infection and spread of diseases, microbiology opened wide avenues for disease control and prevention to our communities, hence declined death rates i.e. in typhoid fever, cholera, tuberculosis and many others.
· Microbiology encouraged the organization of public health controls and standards.
· Regulations governing such activities like pasteurization of milk, purification of water sanitary disposal of sewage and inspection of foods, in fact the whole modern program of sanitation and public health to our present- day communities must trace its beginning to the basic facts of microbiology.
AWARD ANY 3 =3 MARKS

24. Compare the differences between distal and proximate risk factors  	(2marks)
· Distal risk factors
· These are the behavior or environmental factors that have a remote or indirect causal
· Influence of a specific disease outcome. Many etiological factors in chronic diseases fall into this category. 
· Proximate risk factors are risk factors that precipitate a disease. They represent an immediate vulnerability for a particular condition or event.AWARD ANY 2 =2 MARKS


25. List the FIVE types of parasites causing diseases in human                             (5mks)
· Endoparasites
· Ectoparasites
· Epiparasites
· Protozoa
· Helminths 
AWARD ANY 5 =5 MARKS

26.  Micro-organisms of medical importance are divided into 5 classes. Identify any THREE types										 (3marks)
· Endoparasites
· Ectoparasites
· Epiparasites
· Protozoa
· Helminths
AWARD ANY 3 =3 MARKS

27. State FOUR characteristics of a protozoa					 (4marks)
· Lack cell wall
· Reproduce asexually by fission or budding
· They are eukaryotic
· They are single celledAWARD ANY 3 =3 MARKS


28. [bookmark: _GoBack3]What is the role of vectors in disease transmission?                                         (1 mark)
· They transmit infectious diseases
29. Discuss THREE objectives of primary prevention of diseases.                       (3 marks)
The objective is to promote health, prevent exposure and prevent disease;
· Health promotion
· Prevention of exposure
· Prevention of disease
AWARD ANY 3 =3 MARKS

30. For microbes to grow they require some conditions. What are any FIVE conditions that promote growth of microbes?   						 (5 marks)                                                                                      
· Acidity (pH), 
· Temperature, 
· Water  activity,
· Macro  and micronutrients,
· Oxygen  levels
· Toxins .
AWARD ANY 5 =5 MARKS

31. Identify THREE defense mechanisms hosts use to protect themselves against microbial infections?        								 (3mks)
· Immune defense against pathogenic organisms is tailored to meet the broad range of their extracellular and intracellular lifecycles within the host environment.
· Defense against bacterial agents primarily utilizes antibodies, antibodies and complement, and direct cytotoxic mechanisms to control infection.
· Defense against mycobacteria requires T-cell–mediated DTH responses that result in granuloma formation. Antifungal defenses also use similar mechanisms to control organisms.
· Defense against viral agents requires antibody neutralization upon initial infection, and cytotoxic mechanisms regulated by NK cells and CTLs when expanding within cellular compartments.
· Defense against protozoal agents incorporates DTH and antibody to limit growth.
· Defense against helminths and larger multicellular organisms utilizes atopic and ADCC-dependent reactions, as well as granulomatous responses, to sequester and destroy deposited eggs
AWARD ANY 3 =3 MARKS

32. Discuss FIVE control measures for infections caused by parasites and microbes 
(5 Marks)
· Elimination of the reservoir. When man is the reservoir, eradication of an infected host is not a viable option. In this case the following is considered:
· Detection and adequate treatment of cases to arrest the communicability of the disease e.g. treatment of active pulmonary TB.
·  Isolation ensuring separation of infected persons for a period of communicability of the disease. Isolation is indicated for infectious disease with high mobility and mortality and high infectivity.
·  Quarantine: This involves limitation of movement of apparently well person or animal who has been exposed to the infectious disease for duration of the maximum incubation period for the disease.
· Interruption of transmission. This involves the control of the modes of transmission from the reservoir to the potential new host through improvement of environmental sanitation and personal hygiene; control of vector; disinfection and sterilization.
· Protection of susceptible host through immunization, personal protection wear and health promotion programs.AWARD ANY 5 =5 MARKS




SECTION C: (40 MARKS)
Attempt any TWO questions in this section.
33. Parasites, for instance, plasmodium falciparum, invade the host, causing significant effects to the host. 
A. Using examples, demonstrate FIVE effects of a parasite on its host                                                                                            
(10 marks)
· Death, when a person is severely sick, for instance, children under the age of five are at risk of death when exposed to plasmodium falciparum, which causes malaria
· Destruction of cells and tissues of the host may take place by movement or feeding activities of the parasite, e.g., Entamoeba histolytica eats the tissue cells of the colon and red blood corpuscles of the host; Plasmodium feeds on liver cells and erythrocytes.
· Parasites may cause enlargement and disorders of lymph glands, spleen and liver, e.g., Leishmania or parasites may cause ulcers in the intestine, liver and brain, e.g., Entamoeba.
·  Parasites may secrete poisonous toxins which cause some disease in the host, e.g., Plasmodium causes malaria
· Wasting (cachexia, spoliatrices) African trypanosomiasis and leishmaniasis may lead to severe loss of weight in both animals and man.
· Immunodepression. Malaria, bilharziosis, etc., lead to a certain degree of immune suppression which renders the infected host more susceptible to other diseases.
· Allergic reactions. In the case of onchocerciasis (river blindness) the presence of the filarial worms under the skin may lead to depigmentation due to allergic reactions.
· Anaphylactic shock may be induced by the sudden release of large amounts of parasite internal antigens into the bloodstream.
· Mechanical damage. In the case of malaria the lysis of erythrocytes does lead to haemolysis and anaemia. In the case of ascaris infection the presence of the worms in the small intestine may lead to intestinal occlusions
· Irritative reflexes (intestinal contractions: ascaris)
· Irritation of skin and tissues by ecto- and endoparasites
AWARD ANY 5 EXPLANATION =5 MARKS THEN 1 EXAMPLE =1 MARK  TOTAL=10 MARKS

B. Analyze the differences between Gram positive and Gram negative bacteria                                                 
(10marks)
	Gram-Positive bacteria
	Gram-Negative bacteria

	Cell Wall

	A single-layered, smooth cell wall
	A double-layered, wavy cell-wall

	Cell Wall thickness

	The thickness of the cell wall is 20 to 80 nanometres
	The thickness of the cell wall is 8 to 10 nanometres

	Peptidoglycan Layer

	It is a thick layer/ also can be multilayered
	It is a thin layer/ often single-layered.

	Teichoic acids

	Presence of teichoic acids
	Absence of teichoic acids

	Outer membrane

	The outer membrane is absent
	The outer membrane is present (mostly)

	Porins

	Absent
	Occurs in Outer Membrane

	Mesosome

	It is more prominent.
	It is less prominent.

	Morphology

	Cocci or spore-forming rods
	Non-spore forming rods.

	Flagella Structure

	Two rings in basal body
	Four rings in basal body

	Lipid content

	Very low
	20 to 30%

	Lipopolysaccharide

	Absent
	Present

	Toxin Produced

	Exotoxins
	Endotoxins or Exotoxins

	Resistance to Antibiotic

	More susceptible
	More resistant

	Examples

	Staphylococcus, Streptococcus, etc.
	Escherichia, Salmonella, etc.

	Gram Staining

	These bacteria retain the crystal violet colour even after they are washed with acetone or alcohol and appear as purple-coloured when examined under the microscope after gram staining.
	These bacteria do not retain the stain colour even after they are washed with acetone or alcohol and appear as pink-coloured when examined under the microscope after gram staining.


[bookmark: _GoBack]AWARD ANY 5 DIFFERENCES,  1 MARK FOR EACH SIDE =10 MARKS

34. Cholera outbreaks are common in Nairobi slums such as Mukuru and Kibera. The Ministry of health is working closely with community health workers to control and prevent such outbreaks. 
A. Analyze FIVE possible risk factors for the emergence of cholera outbreak (cases) in Nairobi slums.        							 (10mks)                                                                              
· Overcrowding increasing vulnerability
· Lack of balanced diet food, hence poor nutrition, making the residents vulnerable to infections
· Delay in treatment due to poor health facilities, increasing the spread and severity
· Insufficient immunization coverage increasing vulnerability
· Poor water, sanitation, hygiene conditions, which increases the risk of exposure
· Poor living conditions increasing vulnerability and spread of disease
AWARD ANY 5 FACTORS =5 MARKS EXPLANATION FOR EACH, 5 MARKS TOTAL =10 MARKS

B. Louis Pasteur, a 19th century French scientist, is commonly dubbed the “father of microbiology.” Using FIVE examples, justify ways that Louis Pasteur contributed to the modern microbiology      				   (10 marks)
· Pasteur thus became the first scientist to use artificially weakened viruses as vaccines.
· Pasteur then went on to develop a vaccine for anthrax in 1881.
· In 1885, Pasteur successfully developed a rabies vaccine.
· He discovered the germ theory of disease
· He discovered microbial fermentation and pasteurization
AWARD ANY 5 SPECIFIC DISCOVERIES, 2 MARKS EACH=10 MARKS

35. Bacteria require certain conditions for growth, and these conditions are not the same for all bacteria. The conditions help the bacteria to grow, increasing its virulence and infectivity in the host. Bacteria are found on surfaces we interact with, for example, our desks, books, doors and even clothes.
A. Identify any FIVE methods of controlling and suppressing these bacteria in our environments.    							(5 marks)
· Physical methods:  may include heat treatment, irradiation, filtration and chemical removal (washing).
· Chemical methods use any one of the variety of antimicrobial chemicals.
AWARD ANY 5  =5 MARKS

B. Using a well labeled diagram, illustrate the microbial growth curve, describing the stages 									 (15 marks)
· [bookmark: mntl-sc-block_1-0-11]Lag Phase: This initial phase is characterized by cellular activity but not growth. A small group of cells are placed in a nutrient rich medium that allows them to synthesize proteins and other molecules necessary for replication. These cells increase in size, but no cell division occurs in the phase.
· Exponential (Log) Phase: After the lag phase, bacterial cells enter the exponential or log phase. This is the time when the cells are dividing by binary fission and doubling in numbers after each generation time. Metabolic activity is high as DNA, RNA, cell wall components, and other substances necessary for growth are generated for division. It is in this growth phase that antibiotics and disinfectants are most effective as these substances typically target bacteria cell walls or the protein synthesis processes of DNA transcription and RNA translation.
· Stationary Phase: Eventually, the population growth experienced in the log phase begins to decline as the available nutrients become depleted and waste products start to accumulate. Bacterial cell growth reaches a plateau, or stationary phase, where the number of dividing cells equal the number of dying cells. This results in no overall population growth. Under the less favorable conditions, competition for nutrients increases and the cells become less metabolically active. Spore forming bacteria produce endospores in this phase and pathogenic bacteria begin to generate substances (virulence factors) that help them survive harsh conditions and consequently cause disease.
· Death Phase: As nutrients become less available and waste products increase, the number of dying cells continues to rise. In the death phase, the number of living cells decreases exponentially and population growth experiences a sharp decline. As dying cells lyse or break open, they spill their contents into the environment making these nutrients available to other bacteria. This helps spore producing bacteria to survive long enough for spore production. Spores are able to survive the harsh conditions of the death phase and become growing bacteria when placed in an environment that supports life.
[image: ]Award 5 marks for a well labelled diagram. 10 marks for the described stages= 15 MARKS
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