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                                                                                     Unit 1
Biology and technology
                                                              Renowned Ethiopian Biologists
1) Dr Aklilu Lemma
· Discover endod berries that can kill snail (secondary host of blood fluke or parasitic flatworm) to battle against bilharzias (schistosomiasis)
· Find out a way of controlling bilharziasis by using soapberry, Endod (Phytolacca dodecandra)
· Schistosomiasis (bilharziasis or snail fever) is a common parasitic disease.
· caused by parasitic flatworms which spend part of their lifecycle in freshwater snails & part in humans. 
Transmission: 
· The parasites penetrate human skin to enter bloodstream & migrate to the liver, intestines & other organs when anyone washing or working in shallow fresh water.
· The parasites mature and produce eggs which are passed out in the urine and faeces.
Symptoms: 	
· Rash, itchy skin, fever, chills, cough, headache, stomach pain, joint pain & muscle ache.
· They also infest the blood vessels, liver, kidneys, bladder and other organs.
Treatment: anti parasite praziquantel and molluscicide
2) Dr Tewolde Berhan Gebre Egziabher: 
· an ardent lover  of nature
· Works to safeguard biodiversity, genetic resource and environmental protection.
3) Professor Tilahun Yilma 
· Develop vaccine to get rid of the terrible cattle disease called rinderpest (desta in Amharic) using genetic engineering
· Rinderpest arrived in Ethiopia in 1888, carried by three infected cattle brought into the country by Italian soldiers. Within a year 90% of the domestic cattle plus many wild animals such as buffalo, giraffe and antelope died.
· Now he is working on HIV/AIDS to develop vaccine using genetic engineering
4) Professor Yalemtsehay Mekonnen: 
· the first female professor in AAU
· Worked on the assessment of the impact of chemical pesticide hazard on humans &
· The importance of medicinal plants against human and animal diseases
5) Dr Melaku worede: 
· Worked to save the genetic diversity of Ethiopia’s domestic plants.
· He is an internationally acclaimed plant genetics researcher.
· Dr Melaku set up the Plant Genetic Resources Centre in Addis Ababa.
6) Dr Gebissa Ejeta
	
· Develop Africa’s first commercial hybrid new strain of sorghum, which is resistant to drought and need less water, and resistant to parasitic disease..    
7) Professor Legesse Negash
· Research in the conservation of indigenous plant propagation and biodiversity development in Ethiopia
8) Professor Beyene Petros: 
· A biomedical scientist and long serving professor at Addis Ababa University
9) Professor Sebsebe Demisew: 
· Is a plant taxonomist
10) Dr Zeresenay Alemseged:
· Discovered 3.3 million-year-old human old child fossil in 2006.
11)  Dr Tsehaynesh Meselle: 
· Director General of the Ethiopian Health and Nutrition Research Institute (EHNRI)
12)  Dr Berhane Asfaw: 
· discovered two 160 000-year-old human skulls
13) Professor Mogessie Ashenafi: 
· Leads international research into food microbiology. 
14) Professor Ensermu Kelbessa: 
· systematic botanists who has discovered and named many new plants
Key words
· Biology: study of life and living organisms. 
· Hypothesis: an idea that explains observed facts and predicts new outcomes
· Journal: a regular publication presenting articles on a particular subject 
· Peer review: evaluation of a person’s work done by others in the same field 
· Biodiversity – the varieties of living organisms in an area. 
·  PH.D=doctor of philosophy
Review questions
1) Biology is:
A. the study of matter
B. the study of life and living organisms
C. the study of how living organisms interact
D. the study of the way atoms and molecules react together
2) Bilharzia is caused by:
A. Snails    B. bacteria   C. viruses    D. Parasitic flatworms
3) Dr Tewolde Berhan Gebre Egziabher is a biologist who researches into:
A. HIV/AIDS                        C. environmental protection and diversity
B.  genetic engineering         D. human evolution
                 Worksheet
4) An Ethiopian biologist, who developed vaccine to get rid of rinderpest using genetic engineering is
A. Dr.Aklilu Lemma                   C.Dr. Gebissa Ejeta
B. Professor Tilahun Yilma     D.Professor Legese Negash
1) An Ethiopian scientist who  discovered  a way to   prevent Bilharzia is:
A. prof Tilahun  Yilma     C. Dr. Gebesa Ejeta
B. Dr. Aklilu lema         D. Dr. melaku werede
2) .The Ethiopian  scientist  has   to make new breed of sorghum:
A. prof Tilahun  Yilma      C. Dr. Gebissa Ejeta
B. prof. Aklilu lema          D. Dr. melaku werede
3) The scientist who develop vaccine against rinderpest;
A. Prof Tilahu Yilma          C. Dr. Gebesa Ejeta     
B. prof. Aklilu lema        D. Dr. melaku werede
1. Who developed a vaccine for the terrible animal disease
A. A.Dr. Aklilu lemma         C. Pro. Yalemtsehay
B. Pro. Tilahun Yilma         D.  Dr. Tewolde Berhan
4) . Hypothesis
A.  an educated guess of idea   B.  a true statement    C. a false statement         D.  none
2. Which one of the following is true
A. any person can evaluate some ones research   C. Hypothesis is not always true     
B. Journal contain a new idea of a researcher       D. all except A
3. Who said we found a poor man’s medicine for a poor man’s disease
A.  Pro. Tilahun Yilma            C. Dr. Aklilu Lemma
B.  Dr. Melaku Worede            D. pro. Yalemtsehay Mekonnen
4. Which one of the following is false
A.  snail is the host of parasitic flat worms   C. parasitic flat worm causes snail disease
B. human is the host of Bilharzia                  D. Endod  directly kill parasitic flat worm
5. The person who won the Right of Livelihoods Award  for it’s  protecting environment and Biodiversity is
A. Dr. Gebissa Ijeta             C.  Dr. Tewolde Berhan
B. Pro. Legesse Negash       D. Dr. Zeresenay Alemseged
6. Who developed a vaccine for the terrible animal diseas?
A. A.Dr. Aklilu lemma          C.  Pro. Yalemtsehay
B. Pro. Tilahun Yilma            D. Dr. Tewolde Berhan
7. Who is a plant genetic researcher
A.  Dr. Melaku Worede            C. Pro. Tilahun Yilma
B.  Pro. Beyene Petros               D.  Pro.Sebsebe Demissew
8. which institutes known by its research on Leprosy
A.  ALIPB              B. AHRI           C.  IAR                    D.EHNRI
Biological research institutions in Ethiopia
1) Addis Ababa University (AAU) Biology Department: Mainly involved in;
· Food quality and quantity improvement
· Conservation of natural resources
· Disease and vector control
2) Armauer Hansen Research institute (AHRI)
· AHRI was first set up in 1969, carried out research only into leprosy. 
· However, since 1996 AHRI has widened its research into tuberculosis (TB), leishmaniasis, malaria and HIV/AIDS, as well as leprosy.
· Leprosy: 
· caused by Mycobacterium leprae. 
·  mainly affects the skin, eye, nose, peripheral nerves. 
· Leishmaniasis: 
· caused by protozoan parasites transmitted by biting of sand flies.
· Symptoms: weight loss, weakness, fever, enlarged spleen and liver & bleeding.
3) Aklilu Lemma institute of Pathobiology (ALiPB): 
· carries out research in five major areas;
· Major infectious diseases,
· Vectors of diseases and how to control them, 
· Human parasitic diseases 
· Animal health and disease. 
·  Research on Endod and other plants as source of medicine 
4) Ethiopian institute of Agricultural Research (EiAR): 
· There are five main areas of research. 
· working on crop technology have improved crops like maize, teff and sorghum
· improving the health of livestock
· improving the fertility of the soil 
· Forestry
· mechanizing farming
5) The Institute of Biodiversity Conservation (IBC): Mainly involved in;
·  Research into the management of ecosystem such as Forest and aquatic plants, medicinal plants, animal genetic resources, biotechnology and safety and Ecosystem conservation.
·  It holds one gene banks in the whole of Africa with over 300 plant species
· Preservations of gene of Ethiopian domestic plant.
6) Ethiopian Health and Nutrition Research Institute (EHNRI)
· Carries out research into health and nutrition issues which affect public health.
· is well equipped for research into immunology and viral diseases including HIV/AIDS
·  is very active in the battle against TB and it houses the National TB Reference Laboratory. It is involved in rapid diagnosis of TB. 
· is involved in many other projects including issues such as the nutritional state of mothers and babies in the country as well as infectious diseases.
Review questions
1) EHNRI carries out research into:
A. health and nutrition issues    B. farming     C. biodiversity    D. soil and water
2) Before it widened its research the Armauer Hansen Research Institute studied only:
A. HIV/AIDS       B. tuberculosis      C. leprosy        D. cervical cancer
3) ALIPB is world-renowned for research into:
A. different diseases and their control     C. human evolution
B.  improved agricultural practices        D. environmental conservation
             Worksheet
9. which institutes known by its research on Leprosy
A.  ALIPB              B. AHRI            C. IAR                    D.EHNRI
7) In Ethiopia, which biological research institutions carry out research mainly in major infectious diseases and how to control them?
A. Aklilu Lemma institute of Pathobiology  C. The Institute of Biodiversity Conservation
B. Armauer Hansen Research institute       D. Ethiopian institute of Agricultural Research  
Unit 2
Cell biology
 Microscope:  
· Instrument that helps to observe very small organisms, cell & their cell components.
· Most cells cannot be seen without some kind of magnification. 
· There are some cells that can be seen very easily with the naked eye. E.g., unfertilized birds eggs are single cells.
Two major ability of microscope
I. Magnification: 
· Increase the size of an object
· The best light microscope magnify up to 2,000 times
· An electron microscope magnify up to 2,000,000 times
II. Resolution: 
· The ability to distinguish between two separate points
· Scattering of parts of the object
· The measure of how much detail the microscope can show is called resolving power
· The greater the resolving power of the microscope, the more detail it can show
· The resolving power and the wave length are inversely proportional
· The higher the wave length the smaller resolving power
· The electron microscope has higher resoling power than light microscope
· Wave length: the distance b/n neighboring wave crest or trough
Type of microscope	
I. Light microscope: 
· Use a beam of light to form an image of an object
· Relatively less magnification and resolution power
· Due to its low resolution power light microscope is not used to see cellular organelle such as ribosome, mitochondria, chloroplast and endoplasmic reticulum.
· Used to study cell, tissues or individual organism
· Mounting and staining is the basic techniques using the light microscope
Mounting is a technique of preparing an object or specimen to be seen under microscope
Staining is a method of adding pigment chemicals to slid tissue to make cells or their parts easier to see
	Type of stain
	Type of cell
	Main organelles stained

	· Haematoxyline
	· Animal and plant cell
	· Nuclei stained blue/ purple or brown

	· Methylene blue
	· Animal cell
	· Nuclei stained blue

	· Acetoceramine
	· Animal and plant cell
	· Staining the chromosomes

	· Iodine
	· plant cell
	· Any material containing starch



Total magnification of light microscope is the product of an eye piece/ocular/and objective lens.Total magnification=magnification power of objective lens × magnification power of eye piece                               


Advantage of light microscope
· It help to study or see living things directly
· Used in the field to do research
· It is relatively cheap
· Are relatively small not very heavy
· Easy to move from place to place 
· Can be used without electric source
Disadvantage of light microscope
· It has limited magnification and resolution power
· Are quite delicate
Parts of light microscope:
[image: ]
                                         Fig: Compound light microscope
II. Electron microscope: 
· Use a beam of electron to form an image
· It has highest magnification and resolution power
· Its maximum magnification power is 2,000,000x
· Resolving power of an electron microscope is 1000 times greater than the resolving power of light microscope
· Has smaller wavelength
· The resolving power is increased as the wavelength gets smaller, and as a result, the electron microscope can resolve detail down to 0.3 nm.
Transmission electron microscopes: 
· Image is focused on fluorescent screen.
· electron beam passes through the specimen
· shows the fine details of the cell structure
Scanning electron microscopes:
· electron beam strikes on the surface of a specimen
· views only the surface of an object
· image is viewed on TV screen, which can then be recorded as a photograph known as an electron micrograph
Advantage of electron microscope
· It has high magnification and resolution power than light microscope
· Used to see three dimensional structure of specimen. E.g. .scanning electron microscope
· Transmission electron microscope used to show the detail structure of microscope
Disadvantage electron of microscope 
· All the specimens are examined in a vacuum b/c air would scatter the electron beam. Thus, it does not use to study living things
· It is very expensive. 
· It is not easy to move from place to place
· They take up a lot of space and are usually kept in a separate room. 
· They have to be kept at a constant temperature, pressure & have an internal vacuum.
· They rely on a constant source of electricity.
Review questions
1) The maximum magnification of a light microscope would make a person:
A. 3.5 m tall      B. 35 m tall      C. 3.5 km tall     D. 35 km tall
2) The largest single cell is:
A. an amoeba   B. a jelly fish    C. an unfertilised ostrich egg   D. an unfertilised human egg
3) Which of the following is not an advantage of the light microscope?
A. It can be used anywhere without electricity.
B.  Its resolving power is limited by the wavelength of light.
C.  It is relatively light so can be carried out into the field for research.
D. It is relatively cheap.
4) Which of the following is the main advantage of the electron microscope?
A. It’s very expensive.
B.  Specimens are examined in a vacuum so must be dead.
C.  It needs a constant temperature and pressure.
D.  It gives a greatly increased magnification and resolution over the light microscope
Worksheet
5) What is the maximum magnification of 1 micrometer if you observe under:
A. light microscope?
B. electron microscope?
6) Cells were first seen using the microscope by
A. Schleiden      B. Leeuwenhoek    C. Schwan   D. Robert Hooke
7) Which term is used to express the ability of microscope to show the detail clearly?
A. Enlargement   B. Reduction  C. Magnification   D. Resolution
8) What is the total magnification power of a microscope with 10x ocular & 25x objective lens?
B. 2.5x          B. 35x            C. 250x           D. 2500x
9) If you observe a piece of paper on w/c several small square are drawn, under w/c of the ff magnification of the microscope do you count more number of square? 
C. 40x            B.100x          C. 400x         D. 1000x
The cell
· All living organisms are made a unit called cell
· Cells: are the basic structural and functional units in all living organism
· Building block of life
· Unicellular organism: organisms that composed of a single cell like bacteria & protozoa. 
· Multicellular organism: composed of many cell such as plant, animal and fungi. 
· There are seven life process that are common to most living things;
1. Nutrition: food substance need by the body
2. Cellular respiration: process by w/h living organism get energy from the food we eat.
3. Excretion: getting rid metabolic waste products produced by cells
4. Growth: increase the size and mass of an organism
5. Irritability (responsiveness): sensitivity of an organism to changes in an organism to change in surrounding. Plants slowly usually by growing in one direction such as towards a source of light or warmth.
6. Movement: the need to get near to or away from things, change of position.
7. Reproduction: the production of offspring to ensure the survival of a  type of organism
Cell theory:
· Cell were first discovered by English scientist called Robert Hook
· Matthias Schledian and Theondoer Schwann introduce the idea of cell theory
· Cell theory states that cell are the basic unit of life
Type of cellHH
	Prokaryotic cells: 	
	Eukaryotic cell: 

	· Smaller cells
	· Larger cells

	· Have smaller ribosomes
	· Have larger ribosomes

	· Lack distinct nuclei & membrane bounded organelle
	· Have nucleus bounded by membrane

	· Nuclear material not enclosed by membrane. No membrane bounded cellular organelle
	· Have many membrane bounded organelle

	· Do not have chromosome because DNA do not have histone protein. 
· Have cell wall but chemically different from eukaryotic cell
	· Have chromosome , DNA has histone protein 

	E.g. bacteria and blue green algae
	E.g. Found in all organism except bacteria and blue green algae



Eukaryotic cell structure and function: Almost all eukaryotic cells have three Major parts
· Nucleus
· Cell membrane
· Cytoplasm
Structures and functions in unspecialized animal cells
1. Nucleus: Control all activities of cell
· Contains instruction for making a new cell called chromosome or genetic material
2. Cell membrane: Forms a barrier between the cell and outside the cell
· Semi/partially/selectively permeable membrane
· Control the movement of substance in and out of the cell
· Substance that cross the cell membrane are carbon dioxide, oxygen & water.
· Made up of protein and lipid bilayer, it is called lipo-protein layer
3. Cytoplasm: Internal structure of the cell outside the nucleus
· A liquid gel in which in which most of the chemical reaction for life take place
· The cell contain Specialized organelle to perform specific task
4. Cytoplasmic organelles: Are membrane bounded structure in a cell
· Examples  the nucleus other organelles are found in the cytoplasm
· Specialized to perform specific task because they have specific enzymes
· Some of very important organelles are listed below;
I. Mitochondria: The power house of the cell
· Has rod shaped structure within the cytoplasm
· They carry out the reactions of cellular respiration
· Energy is released from the food we eat for cellular activities
· Active site of cellular respiration
· Energy generator
II. Endoplasmic reticulum (E.R): Three dimensional systems of tubules
· It links the nucleus with the cell membrane
· Two forms of endoplasmic reticulum
                Rough ER: Have ribosome on its membrane surface
· Involved in protein transport synthesized by ribosome  
               Smooth E.R: Has no ribosome on its surface
· Concerned with lipid synthesis, carbohydrate metabolism and detoxification
III. Ribosome: Found on the endoplasmic reticulum and freely in the cytoplasm
· Is very small spherical bodies
· Responsible for protein synthesis
 Structures and functions in unspecialised Organelle found only in plant cells
    Cell wall: outer layer in plant cell and bacteria that is freely permeable.
· Plant cell wall Composed of a complex polysaccharide called cellulose
· The cell wall is completely permeable
· Provide shape support, shape and protection for a plant cell
   Permanent Vacuole: It is fluid portion and central components of plant cell
· Filled with a fluid called cell sap
·  help to maintains the turgidity to plant cell
Plastids:  
A. Chloroplast: Found in all green part of plant cell
· Contain the green pigment called chlorophyll
· It is the site of photosynthesis
B. Chromoplast: contain yellow or orange pigments & they occur in color of flower & fruits. 
C. Leucoplast: are colorless & they serve as storage of starch
What are the organelles found only in Animal cells?
I. Lysosome (suicide bags): contain digestive enzyme
II. Centrioles: used for cell division and to transport chromosomes
Cell specialization in human
Undifferentiated cells /unspecialized cells: 
· Not differentiate a particular end for a particular purpose
· Unicellular organism and stem cells (that present in embryos and various tissue of adult organisms) have not spcialized cells. 
· Stem cells: are cells from an early embryo that consists of unspecialized cells that have a potential to form any type of specialized cells
· Non specialised cells contain the basic organelles for performing normal tasks
· Cells that have not yet assumed their final characteristics.
· Embryonic stem cell; Undifferentiated cells  in the early embryo that have a potential to form almost other type of cell
Specialized cells/differentiated cell: 
· Are found only in multicellular organisms
· Multicellular organisms like human, most cells become specialized (i.e adapted to carry out a particular bodily function)
· Has unique and important structure to perform special job.
· Some of specialized cell in humans are;
1) Epithelial cells: 
· Cells arranged in one or more layers to form part of a covering or lining of a body surface. 
· Epithelial cells often allow the diffusion of materials from one area of your body to another – they line the air sacs (alveoli) of your lungs. 
· Alveoli: microscopic air sacs in the lungs with a large surface area
Epithelial cells: Specialized to perform
· Protection
· Diffusion of material
· Secretion
· Ciliated epithelial in respiratory used to move microbe away from your lung
· Ciliated epithelial in female reproductive help to move substance  toward  the uterus
2) Reproductive cells (the egg and sperm)
· Egg: Contain half the number chromosomes found in normal body cells
· Egg cell have large nucleus contain genetic information from the women
· Have a protective coat to make sure only one sperm fertilized the egg
· Sperm: Contain half the number chromosomes found in normal body cells
·  have long tails containing muscle like protein so they can swim towards the egg
· The middle portion of the sperm contain full of mitochondria which provide energy for the tail to work
· They have special sack known as acrosome; which store digestive enzymes used for breaking down the outer layer of the egg.
· Have large nucleus contain genetic information to be passed on to the offspring.
3) Nerve cell (neurons): 
· are the smallest units of NS that transmit electrical nerve impulses
· Control and coordination system of the body
· Is part of the communication and control system of your body. 
· Has 3 parts;
· Dendrites: Bring messages to cell body
· short, arm-like protuberances of a nerve cell
· Axon: extension of a neuron that transmits messages
· Cell body: receive information from dendrite
[image: ]
4) Muscle cells: Perform movement in your body
· They are made up of very specialized muscle cells or muscle fibres. These are very long thin (elongated) cells which can contract and relax.
· Elongated contractile cells that form muscle
· muscle fibres strands of protein that enable muscles to contract
10) RBC: carry oxygen around the body
Review questions
1) Which of the following is not an organelle within a cell?
A. nucleus   B. chloroplast   C. mitochondria   D. cytoplasm
2) Which of the ff is not one of the seven life processes that characterize living things?
A. movement    B. language    C. reproduction    D. respiration
3) One of these is a tissue in the human body. Which one?
· heart    B. stomach    C. muscle   D. uterus
Worksheet
4) If you observe plant cell using light microscope, which of the ff cell structures not be see under the light microscope?
A. Ribosome    B. Nucleus    C. Vacuole    D. Cell wall
5) Assume, your teacher told you to mount an onion epidermal cell & list all structures you see under the electron microscope. W/c of the ff structures may not be included in your list?
A. Plastids   B. Centrioles   C. Mitochondria    D. Nucleus
6) Which of the following plant cell structures provide protection and support?
A. Vacuole    b. Cell wall  C. Cell membrane    D. Nucleus
7) Which of the ff structures of a cell is correctly matched with its function?
A. Nucleus - a place where most chemical reactions takes place
B. Endoplasmic reticulum - vital for protein synthesis
C. Cell membrane – forms a barrier on the outer side of the cell
D. Mitochondria - control all activities of a cell
8) W/ch of the ff common life process of living organism get the energy from the food you eat?
A. Nutrition   B. Respiration   C.  Irritability    D. Excretion
9) Which of the ff organelles is common to both plant and animal cells?
A. Permanent vacuole   B. Chloroplast   C. Centriole   D. Nucleus
10) Write at least three cell specialization in human?
11) An organelle that is important for protein synthesis is known as
B. Nucleus      B. mitochondria     C. ribosome    D. chloroplasts
The cell and its environment
Cell environment: immediate surroundings of the cell
In living organisms, dissolved substances can move into and out of cells across the cell membrane in three different ways (diffusion, osmosis and active transport). 
1) Diffusion: 
· Is the net movement of particle from an area of higher concentration to an area of lower concentration
· A passive movement(no use of energy) of substance and depend on concentration gradient
· Is the random movement of gas or substance
· Diffusion occur along or toward concentration gradient
Important of diffusion in living organisms
· Gaseous exchange b/n air and the body
· Glucose and amino acids absorption through cell membrane or tissue.
Factors that affected the rate of diffusion
· Temperature: as the temperature rises, the rate of diffusion also increase
· Concentration gradient: the difference in concentration between two area
· The bigger the difference in concentration the faster the rate of diffusion
· Pressure:
· Molecular weight:
2) Osmosis
· Is the movement of water molecule from an area of high water concentrations to low water concentration across semi permeable membrane
· Osmosis depend on a conc  gradient of water & a partially permeable membrane
· Is the movement of water molecule from dilute solution to concentrated solution
· Factors affecting osmosis: temperature, concentration gradient and diffusion distance
· There are three type of solution depending upon their concentration of solute
a) Isotonic solution
· The solute concentration of the cell and its surrounding environment are the same
· There is no net movement of water into and out of the cell
b) Hypotonic solution
· The solute concentration of surrounding the cell has less solute(high water) than the concentration the solution inside the cell
· Water enter the cell by osmosis
· The cell gain water and swell up
c) Hypertonic solution: 
· solute concentration outside the cell more concentrated than inside the cell
· cell losses water by osmosis
· Water move out of the cell
Osmosis in plant and animal cell
	Solution
	Plant cell
	Animal cell

	Isotonic solution
	There is no net movement of water
	There is no net movement of water

	Hypotonic  Dilute or  Weak solution
	· The cell gain water and swells
· The cell becomes turgid
· The cells do not burst b/c the cell wall exerts wall pressure against turgor pressure 
[image: ]
	· The cell gain water 
· The cell will swell and eventually burst  /haemolysis/
[image: ]

	Hypertonic Concentrated or strong solution

	· The cell loss water by osmosis
· The vacuole shrinks and the cell become flaccid
· The cytoplasm pulls away from cell wall known as plasmolysis
[image: ]
	· The cell loss water by osmosis
· The cell becomes shrink and shrivel
[image: ]


E.g., If the RBC is placed in hypotonic so/n, it will take too much water and burst.
3) Active transport
· Allows cell to move substance from an area of low concentration to an area of high concentration
· Movement of substance (sugar &ions) against concentration gradient using energy from cellular respiration - requires energy
· Important the cell can absorb ions from dilute solutions
· The important of active transport
· Plants can absorb mineral ion needed for making protein. 
· Mineral ions in the soil are usually found more dilute solution than the plant cell
· To move mineral ions into plants against concentration gradient b/c mineral ions at higher concentration inside plants than inside soil.
· To absorb digested food by small intestine.
· To move glucose from gut & kidney tubule into blood against a large concentration gradient.
· The cells of all living organisms contain sodium chloride and other chemicals in solution.
· This means they can always be prone to water moving into them by osmosis. 
· If they are immersed in a solution with a lower concentration of salts than the body cells they will tend to gain water. If in a more concentrated solution, water is lost. 
· Fish that live in fresh water have a real problem. They need a constant flow of water over their gills to get the oxygen they need for respiration. 
· But water moves into their gill cells and blood by osmosis at the same time. 
· Like all vertebrates, fish have kidneys which play a big part in osmoregulation. 
· Freshwater fish produce huge amounts of very dilute urine, which gets rid of excess water which gets into their bodies. 
· They also have special salt absorbing glands which use active transport to move salt against concentration gradient from the water into the fish rather like the situation in plant root cells.
· Some marine birds & reptiles, such as flamingos & green turtles, have the opposite problem. 
· They take in a great deal of salt in the sea water they drink, and their kidneys cannot get rid of it all. The solution is special salt glands which are usually found near the eyes and nostrils. 
· Sodium ions are moved out of the body into the salt glands which then produce a very strong salt solution – up to six times more salty than their urine! 
· The sodium ions have to be moved against a very big concentration gradient, and so active transport is involved in the survival of these marine creatures. It isn’t just animals that have this problem. 
· Mangrove swamps can only survive in the salty water where they grow because many of the species of mangroves have salt glands in the leaves. 
· They remove excess salt that gets into their systems by active transport through these glands. 
[image: ]
Fig: Flamingos have salt glands that depend on active transport to move salt out of the body.
                   Worksheet
1) If the red blood cells shrink when placed in a certain solution, the lose their water the strength of the solution relative to the strength of the protoplasm of the cells?
B. Hypotonic  B. Isotonic  C. Hypertonic  D. Isoosmosis
2) Suppose a cell was kept in a solution of unknown concentration and found to have lost its water content after an hour. Which of   following is correct explanation about the solution & the cell?
A. Cell is hypotonic to the solution    C. Solution is hypertonic to the cell
B. the  cell is isotonic to solution        D. Solution is hypotonic to the cell
3) Which of the following plant cell structure provide protection and support?
A. Vacuole                B.  cell  wall    C. Cell membrane     D. Nucleus
4) Plasmolysis and turgor pressure are  caused by difference in the:
A. temperature of the cell environment   C.  amount  oxygen in the cell
B.  concentration the cell environment    D. Ribosome  and centrioles
5) Plant take up water by :
A. diffusion through leaves                C.  osmosis though root
B. Active transport through leaves     D. Active transport through root
6) Which of the following structure is common to both prokaryotic and eukaryotic cell?
A.  Genetic material         B. cell wall   C. nucleus             D. mitochondria
7) If you scarp the inside of your cheek. Mount and examine it under a microscope.  Which of the following structure may not be seen?
A. mitochondria           B. cell wall     C. cell membrane         D. nucleus
8) Which of the following of the following organelle connect the cell membrane with nuclear membrane?
A. Lysosome        B. mitochondria   C. endoplasmic reticulum    D. ribosome
9) Hypothesis
B.  an educated guess of idea   B.  a true statement    C. a false statement         D.  none
10) Which one of the following is true
C. any person can evaluate some ones research   C. Hypothesis is not always true     
D. Journal contain a new idea of a researcher       D. all except A
11) The most advantage of light microscope is;
A. its magnification and resolution power      C.  possible to see living cells
B.  need small area                                         D. do not need electrons
12) Abebe is 1.60 m tall. What is the magnification of an electron microscope would make him?
A. 3200 m tall           B. 1600 m tall       C. 3200 km tall        D. 1600km tall
13) If the mitochondria are removed from a cell, the cell would probably NOT
A. reproduce       B. provide energy  C. exchange material       D. move
14) A blood cell having an internal salt concentration of 0.9% was immersed in a 10% salt concentration The concentration of water is
A. greater in the environment than in the cell    C. equal inside and outside the cell
B.  not important the size of a cell                 D. greater inside the cell than outside the cell
15) If you detected lots of Mitochondria in the cell of tissue from an animal, this suggests that the cells
A. respire an aerobically   B. use more energy   C.  lack energy      D. part of dead cell
16) The movement of material in or out of a cell against a concentration gradient with the expenditure of energy is known as
A. Osmosis                   B. passive transport        C.  active transport        D. diffusion
17) The cell wall of plant is made up of
A. Phospholipids          B. nucleus         C. Cellulose               D. All
18) Choose the alternative that shows the correct sequence of organization level is
A. cell-----tissue ------organ----system    C. cell------organ------tissue-----system
B. tissue------organ---------system           D.  system ------organ-----cell-----tissue
19) Structure found in plant cell but not in animal cell
A. Nucleus, Central vacuoles & Chromosome  C. Central vacuoles, Chloroplast Chromosome   
B. Chromosome,  mitochondria   nucleolus     D. Chloroplast,  Central vacuoles, cell wall
20) If you look at onion epidermal cell stained with Iodine solution under a light Microscope, the organelles  that become readily visible is the
A. Chromosome           B. Cell membrane    C. mitochondria           D. Chloroplast
21) Plasmolysis takes place when a cell is kept in
A. Isotonic environment          C. hypertonic  environment
B. Hypotonic environment       D. Distilled water
22) Which one of the following solution of sucrose is hypotonic to all the rest
         A. 15%                         B. 20%        C. 5%                               D. 2%
23) IF identical potato cylinder are kept in each of the liquid indicated below for an equal length of time, the cylinder that would be gain more weight in the one that is in
A. 15% sugar solution    B. 2% sugar solution    C. 1% sugar solution      D. distilled water
24) The movement of material against concentration gradient with the expenditures of energy is:
        A. Osmosis                  B. Diffusion    C. active transport       D. Passive transport
25) If animal cell is put in concentrated salt solution; which of the following event will happen
A. Shrink                B. Plasmolysis            C. Turgid          D. Burst
26) What is the importance of turgor pressure?
A. Keep plant parts rigid and firm        C. Helps the root to loss excess water
B. Make plant cells plasmolysis            D. prevent loss of water from plant
27) What is the cellular structure that forms a very’ thin’ like a barrier on the outside of skin?
A. Nucleus         B. Cell wall    C. Cell membrane      D. Cytoplasm
28) Why do we stain cells? To make them
A. Easier to see   B. Decay faster    C. Move around              D. Bigger in size
29) Plasmolysis happen in plants when
A. The environment is hypertonic           C. The environment is hypotonic
B. Excess water enter into cells               D. The environment is isotonic to the cell
30) Grade 9 students put the onion epidermal cells in distilled water for 30 minutes and then observed it under the microscope. The cell he observe becomes
A. Turgid                 B.  Unchanged       C. Burst                   D. Shrink
II. SAY TRUE OR FALSE
31) Mitochondria are the sites of photosynthesis.
32) Cell theory states that cell are the basic unit of life.
33) cellulose is a carbohydrate that form cell wall
34) Cell membrane controls activity of the cell.
III. Matching
                      A                                                                           B      
1) Control the activity of cell                                         A. Mitochondria 
2) Semi permeable                                                         B. Rough  endoplasmic  reticulum             
3) Sites of cellular respiration                                        C. Nucleus                                 
4) Involved in protein transport                                     D. Lysosome                                                 
5) Produce digestive enzymes                                        E. Centriole           
6) Sites of protein synthesis                                           F. Cell membrane            
7) involved animal cell division                                     G. Ribosome  
Unit 3
Human biology and healthy
Food and Nutrition
Balance diet: is a diet that provide all necessary class of nutrients in adequate amounts 
Nutrition: is the process of taking food materials into the body.
· Food is the source of nutrients and energy for the body. 
· Importance of food: 
· To provide energy for cells 
· Raw materials for growth repair and replace damaged and worn out cells. 
· To provide the resources needed to fight disease and maintain a healthy body.
· There are six main classes of food needed by the body. These are; 
· Carbohydrates,                                               
· Proteins                      macronutrients; needed in a large  amounts & provide energy
·  Fats 
· Minerals              micronutrients; needed in a small or tiny amounts                     
· Vitamins 
· Water – used in large amount. Water is a macronutrient in the sense that the body needs it in large amount but unlike the other macronutrient, it does not contain carbon or yield energy. Thus, water is neither macronutrient nor micronutrient.
NB: Macronutrients and micronutrients are equally important in the body.
1. Carbohydrates: made up of carbon, hydrogen and oxygen.
· Provide  as a source of energy for the body
· liver, muscles and brain stores carbohydrate in the form of glycogen 
· Excess carbohydrate converted to fat, which is stored in the body. 
· Glucose is the sugar made by plants in photosynthesis and it is vital in cells for energy. 
· Carbohydrate-rich foods include injera, fatira.  honey,  Potatoes, rice and bread 
· There are three types carbohydrates, depending on the complexity of the molecules: 
I. The simple sugars (monosaccharide): contain one sugar unit
·  General formula: (CH2O)n, n=3, 4, 5… 
· The common examples of simple sugar are glucose, fructose & galactose 
· All have the same chemical formula C6H12O6.but different in structure 
· Fructose, the sugar found in fruit and honey
II. The double sugars (Disaccharide): 
· are made up of two simple sugars joined together by condensation reaction. 
· Condensation reaction joins two simple sugars to form a double sugar & a molecule of water is removed.
· The bond formed between two simple sugar are glycosidic bond
	Disaccharide
	Source

	Sucrose (cane sugar): glucose + fructose
	Stored	in plants such	as sugar beet and sugarcane

	Lactose (milk sugar): glucose +  galactose
	carbohydrate	found	in	milk

	Maltose( malt sugar): glucose + glucose
	found	in germinating	seed such as barley	



· Glucose is a common simple sugar found in all double sugar
· Sweet taste and ability to dissolve in water is common to simple and double sugars                                                                                                                          
Glucose + glucose      Condensation    Maltose + H2O
                                                                        Hydrolysis
III. Complex sugar (polysaccharide)
· Made up of many single sugar units are joined to form a long chain. 
·  Do not dissolve in water and have no sweet taste  
· Form very compact molecules for storing energy. 
· physically and chemically very inactive, storing them does not interfere with the other functions of the cell
· Some common example of complex sugar are starch, glycogen and cellulose       
Starch: used to store energy in plants. 
· The glucose produced by photosynthesis converted to starch. 
· plant storage organs such as potatoes are rich in starch
Glycogen: Sometimes referred to as ‘animal starch’. 
·  Storage form of carbohydrate in animal 
·  Found mainly in muscle, liver and brain tissue
· They are very active and needs a readily available energy supply at all times.
Cellulose: is the structural material in plants. 
· Is the main constituent in plant cell walls.
· Just like starch and glycogen it consists of long chains of glucose. 
· Human beings cannot digest cellulose because cannot break down the linkages between glucose molecule due to absence of cellulase enzymes in human.
2. Proteins:
· are made up of the elements C, H, O and N and in addition it contains S & phosphorus. 
· Important in growth and repair of tissue
· Protein-rich food includes; meat, fish, dairy products (such as cheese and milk), Pulses (such as white pea, beans, chick peas and red kidney beans). 
·  Proteins are used for body-building
·  About 17–18% of  body is made up of protein – a high percentage next to water
· The highest abundance of organic compound in the body. 
· are polymers of many small units called amino acids. 
· 20 different naturally occurring amino acids and joined together form proteins 
· Amino acids are joined together in condensation reaction & a molecule of water is lost. 
· The bond formed between two amino acids is known as a peptide link.
· Amino acids dissolve in water. However;
· Some proteins are insoluble in water. These proteins are found in;
· Connective tissue,  tendons ,  matrix of bones (collagen), 
·  The structure of muscles,
·  The silk of spiders’ webs and silkworm cocoons
· Keratin that makes up hair nails horns and feathers. 
· Proteins soluble in water
· antibodies,
·  enzymes 
· hormones, 
· A rise in temperature or a change in pH destroy the 3-D structure of cellular proteins
· Lack of protein in the diet may result in diseases known as protein-energy malnutrition. 
· The best known of protein-energy malnutrition are marasmus and kwashiorkor. 
a) Marasmus: deficiency in calories
· Protein energy malnutrition predominantly due to prolonged calorie deficit. 
· Inadequate energy intake including protein
b) Kwashiorkor: deficiency in protein. 
· A malnutrition disease caused by sever protein deficiency usually occur when the child is weaned ( stop breast feeding),
· A protein deficiency with adequate energy intake
· Symptom: loss of appetite, loss of weight and under weight
3. Lipids (Fats and oils)
· Lipids are made up of carbon, hydrogen and oxygen. However, lipids have lower proportion of oxygen than carbohydrates.
· Lipid-rich foods include, butter, beef fat, oil, plant seeds like groundnuts and coconuts are also rich in lipid.  
· Lipids contain more energy per gram than carbohydrates or proteins. 
· All lipids are insoluble in water, but dissolve in organic solvents. 
· Fats and oils are made up of combinations of two types of organic chemicals, fatty acids and glycerol (C3H8O3)
· Importance of  lipids: storage of energy in the body
· Structural component of cell membrane
· Insulation layer under skin
· Regulation of body temperature
· There are two main ways in which fatty acids vary; 
· the length of the carbon chain can differ
· The fatty acid may be saturated or unsaturated. 
a) Saturated fatty acid: Carbon atom is joined by a single covalent bond.
· More common in animals lipids
· Solid at room temperature
· saturated fat, in diet are not good for our long- term health
· E.g., stearic acid (C17H35COOH)
b) Unsaturated fatty acid: The carbon chains have one or more double bonds in them. 
· more common in plant lipids
· liquid at room temperature
· Relatively healthier contain less number of cholesterol
· E.g., Oleic acid (C17H33COOH)
· When a molecule of glycerol combines in a condensation reaction with three fatty acids, a lipid is formed
· Lipids include the highest profile chemicals in public health issues – cholesterol and fat. 
·  Cholesterol need to make;
· The membranes of your body cells
· Sex hormones 
· The hormones which help your body deal with stress. 
· But high levels of cholesterol in blood increase risk of getting heart disease or diseased blood vessels. 
1. Minerals
· Group of nutrient found in a small amount and classified as micronutrients
· Important for the proper function of the body
· Lack of mineral in the diet may result in a deficiency disease
	Mineral
	role in body
	foods rich in mineral
	Deficiency disease

	Calcium
	Making bones and teeth
Blood clotting
	Dairy	products, fish, bread, vegetables
	Rickets


	Phosphorus
	Making teeth and bones; part of many chemicals, e.g. DNA,ATP
	Most	foods
	Improper formation of teeth and bones; failure of metabolism

	Sodium
	Maintaining osmotic pressure & body fluids, nerve transmission & muscular contraction
	Common salt, most foods
	Dehydration,  shock Muscular cramps


	Chlorine
	For proper fluids balance, stomach acid 
	Common salt, most foods
	Muscular cramps

	Magnesium
	Making  bones, nerve transmission, muscular contraction and immune system health
	Green vegetables
	Skeletal problems, cell chemistry affected, defects in metabolism

	Iodine
	Synthesis of thyroxin
	Table salt, onion
	Goiter

	Iron
	hemoglobin synthesis; carry oxygen and result in energy production
	Red meat, liver, eggs, green leafy vegetable
	
Anaemia



2. Vitamins: Vitamins are important in regulation and maintenance of health body
· Lack of vitamin in the diet cause deficiency disease
· Vitamins are classified into two groups
· Fat soluble vitamins: vitamin D, A, K & E 
· Water soluble vitamin: C, B group, etc.
	Vitamins
	Role in the body
	sources of vitamin
	Deficiency disease

	Vitamin A
(Retinol)
	To make cell of retina
	Carrots, vegetable. Fish
	Night blindness
Dry skin

	Vitamin B1
(Thymine)
	Used in cellular respiration
	Meat and cereal
	Beriberi

	Vitamin C
(Ascorbic acid)
	Helps to heal wound for healthy gum
	Lemons, orange, vegetable
	Scurvy (bleeding of gum)

	Vitamin D
(Calciferol)
	Helps calcium and phosphate to be used for making of bone
	Fish liver oils &  made in skin in sunlight
	Rickets

	Vitamin E
(Tocopherol)
	Affect muscle & reproductive system  in animals
	Vegetable, Cereals, meat
	Infertility in rat

	Vitamin K
(phyloquinone)
	 the formation of blood clotting
	Liver, cheese, milk, vegetables
	Failure of blood to clot


· Scurvy: a disease caused by lack of vitamin C in the diet
· Night blindness: inability to see clearly in dim light due to vitamin A deficiency 
3. Water: The most abundance substance in the body. 
· It constitutes between 60 and 70% of the body.
· Some of the biological role of water
· A medium of chemical reactions– it is a vital solvent. 
· Water is involved in the transport of substances around the body  food, hormones, waste products such as urea 
· Water is involved in temperature regulation as lose heat from the body through sweating 
· Water is involved in the removal of waste materials such as urea, urine and sweat
· Water is a reactant in many important reactions in the body. E.g, hydrolysis reactions.
· Water is needed for the osmotic stability of the body
4. Fiber (Roughage): Fiber is the important part of a healthy balanced diet 
· Cannot be broken down, digest or absorb in the human gut. E.g. Cellulose 
· help to prevent heart disease, diabetes, weight gain, some cancer & improve healthy diet
· Fiber also important in lowering cholesterol, blood pressure, glucose level and inflammation
· is an essential part of diet because it provides bulk for the intestinal muscles to work on. 
· Low in roughage a diet results in the movements of food through the gut (peristalsis) are sluggish & the food moves through the gut relatively slowly. This can result in constipation.
Food test
	Food
	Reagent used
	Positive result

	Carbohydrates: Starch
· Reduced sugar. E.g.  glucose
	· Iodine solution
· Benedicts solution
	Blue black color
Orange red precipitates

	Proteins: Biuret test
	Biuret reagent
	Purple color

	Lipids: Emulsion test
· Filter paper test or oil spot test
	· Piece of paper
· Ethanol solution
	Translucent spot
Milky suspension

	Vitamin C: DCPIP solution
E.g. orange or lemon juice
	· DCPIP (dichlorophenol indo phenol) reagent
	Colorless



· Balanced diet taking food from all major food groups to maintain a healthy body 
· Malnutrition diet is lacking in important elements needed for a healthy body
· Under nutrition too little food is eaten.  Over nutrition too much food is eaten
· Body mass index (BMI): compares weight to height in a simple formula. 
· BMI =   weight /(height)2
· Most people have a BMI in the range 20–30 w/c is the health weight
·  But, if a BMI of below 18.5 or above 35, then may have some real health problems.
Review questions
1) Which of the following is NOT part of a balanced diet?
A. carbohydrates     B. proteins    C. cellulose    D. lipids
2) Which of the following molecules are the building blocks of proteins?
A. monosaccharides    B. glycerol   C. fatty acids   D. amino acids
3) Which of the following groups are classed as macronutrients?
A. proteins, minerals, vitamins     C. fats, fibre, folic acid
B.  carbohydrates, proteins, fats   D. carbohydrates, proteins, milk
4) Vitamin A is also known as:
A. tocopherol     B. retinol    C. ascorbic acid    D. calciferol
5) In what type of reaction do fatty acids and glycerol join together to form lipids?
A. hydrolysis   B. condensation   C. reduction   D. oxidation
6) A student carried out a Benedict’s test on an unknown food sample and the blue liquid turned orange when it was heated. What food substance was present?
A. protein     B. starch     C. simple sugar     D. lipid
7) Which of the following will NOT cause obesity, even if you eat very large amounts of it in your diet?
A. fat      B. fibre    C. carbohydrate    D. protein
 DIGESTIVE SYSTEM
· Digestive system is the system in w/c food substances are broken down into small soluble molecules. 
· Digestion is the process in which large, complex and insoluble food particles are broken down into smaller, simpler and soluble form that can be used by the body.
 Two stage of Digestion
· Physical [mechanical] digestion
1. Is the breakdown of food into smaller pieces physically
1. Food is mechanical broken down by teeth and muscular activity of the gut.
1. Involves cutting, grinding, chewing food in the mouth.
1. Important to increase surface area of the food to act upon.
· Chemical digestion
1. It involves the breaking  down of food by hydrolysis reaction 
1. Change large insoluble food into smaller and soluble form
1. chemical breakdown is controlled by enzymes
ENZYMES
· Enzyme are biological catalyst that speed the rate of chemical reaction
· Properties of enzyme include
1. Enzyme are protein 
1. Enzyme are biological catalyst
1. Not affected by the reaction they speed up
1. Enzyme can be reused 
1. Enzymes are very specific. E.g.  amylase breaks down starch, lipase breaks down fats, catalase breaks down hydrogen peroxide but pepsin breaks down proteins
· Enzyme can  be divided into two based on their function:
· Intracellular enzyme is enzyme that works inside the cell. E.g. Respiratory enzyme
· Extracellular Enzyme is enzyme that works outside the cell.  E.g. Digestive enzyme
Digestive system can be divided into two
A. Gastrointestinal tract/Alimentary canal: Extends from mouth to anus like mouth pharynx, esophagus, stomach, small intestine, large intestine and anus.
B. Accessory digestive organs: teeth, tongue, salivary glands, liver, gall bladder & pancreas
· Process that occurs in digestive system
1. Ingestion the taking of food into the mouth
1. Digestion breaking down of food into smaller, simpler and simpler forms
1. Absorption taking in and used of digested food into the blood stream.
1. Assimilation the use of digested food by the body
1. Egestion the removal of undigested food (faeces) by muscle contraction from the body through anus.
1. Excretion: removal/elimination of the waste products from the cells.
Digestion in the mouth (Oral or buccal cavity)
1. Mouth has tongue, teeth and cheeks that are used in grinding food into smaller bits.
1. Cutting and grinding food in mouth and churning it in the stomach and intestine by muscular contraction.
1. Both physical and chemical digestion starts in the mouth
1. Physical digestion carried out by grinding & chewing action of teeth and rolling of tongue
1. Chemical digestion carried out by action of enzymes called salivary amylase /ptyalin/
1. salivary amylase /ptyalin/ digest starch to maltose
· Mastication or chewing is the process by which food is crushed  and grind by teeth
· The first step of digestion which increase surface area of the food for enzyme action
TEETH: 
· Are the hard bone like structure found in mouth of most vertebrates
· are needed for a variety of different jobs – gripping food, tearing food & chewing food, 
· 4 kinds of teeth in adult mammals
· Incisors     used for biting
· Canines
· Premolar   used for chewing and crushing food
· molar
Dentition: refers to the number and arrangement of teeth of an animal.
Human dental formula: 2 (I + C + P + M/ I + C + P + M) = 2 (2+1+2+3/2+1+2+3)=32
Structure of human teeth
· All true teeth are made up of 3 layers (Cross section of the teeth)
a) Enamel: the  top/outer  of the teeth
· Nonliving layer and made from keratin
b) Dentine: living layer underneath tooth enamel, dentine contains many fine channels filled with cytoplasm, which supplied with oxygen and nutrients by the blood vessels in the pulp cavity
· Living layer
c) pulp cavity: centre of the tooth which contains nerves and blood vessels 
· Cement: fibrous layer that holds teeth in jaw bone
· It keeps teeth firmly in place
· Human teeth have two main parts based on the longitudinal section of teeth
A. Crown:  the upper part of tooth
· Can be seen above the gum
· White part of the teeth
· the hardest structure of the body
B. Root: embedded in jaw bone
· Holds tooth in place
· Located below the gum
C. Neck: is the narrow region between root and crown
· Is covered by the gum
          [image: ]
                  Fig: Structure of human teeth
Tooth decay/caries:
· Periodontal disease bacterial infection of the gum
· Dental plaque  a mass bacteria combined with food and saliva and form a sticky white biofilm which the bacteria grow with in the mouth
· Symptoms include tender gums (bleeding gums ) when you clean your teeth
· Ways to avoid tooth decay include: 
· Regular brushing of teeth and gums twice a day. This removes the plaque from the teeth, preventing the build-up of a sticky, acidic film over the enamel. 
· Avoiding sweet, sugary foods 
· Have regular dental check-ups. 
Tongue:
· Helps in forming the food into a ball or bolus
· Assists in swallowing food, swallowing is a reflex action 
· Has taste buds and serve as an organ of taste
· Salivary glands=secrete saliva w/c contain amylase enzyme
Pharynx: is the area where the nasal passages and alimentary canal cross one another.
Moving the food along the esophagus
· Esophagus: passage that food travels down from mouth to stomach.
· The saliva coated  chunk  of chewed food is called bolus
· Swallowing is a reflex action.
·  During Swallowing epiglottis closes over the trachea, preventing food going down into lungs. 
· Swallowing and breathing cannot occur at the same time. If you try to, you will choke and your body will produce violent coughing
· Choke: unable to breath b/c passage your lung is blocked
· Muscular contractions of the gut moves swallowed food down esophagus /gullet.
· Peristalsis is a wave like muscular contraction that moves the food along the gut. 
· Waves of alternate contraction and relaxation of the circular and longitudinal muscles  move food from one end of the gut to the other	
Digestion in the stomach
At the lower end of the oesophagus your food passes through a ring of muscle called a cardiac sphincter into your stomach. This sphincter is usually closed except when you are swallowing food, or being sick.
· The stomach wall contain gastric gland which secrete gastric juice
· Gastric juice contains water, mucin, HCl, pepsin and rennin
A. Hydrochloric acid (HCl)
· Provide correct PH for pepsin
· The acid helps indirectly in the breakdown of the protein in your food, because pepsin works best in acid conditions.
· Kill micro-organism which are swallowed with food
B. Pepsin a protease enzyme that convert protein into peptones/small polypeptide chain
C. Renin  used to solidify milk protein. It used for digesting only milk protein to peptides. Rennin is present In infants but absent in adults.
D. Mucus: protects the muscle walls from being digested by the protease enzymes and attacked by the acid.
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   Fig: The liver & pancreas are important to the successful digestion of food in small intestine 
Cardiac sphincter: the junction b/n oesophagus and stomach
Pyloric sphincter: the junction b/n stomach and duodenum
· Function of stomach
1. Digestion of protein
1. Formation of chime
1. Temporary storage of food
1. Food retain in the stomach for period of up to 4 hours
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                                        Fig: Human digestive system
Digestion in Small intestine
· As soon as food enters the duodenum (the first part of small intestine), the digestive juice from the pancreas and bile from the gall bladder act on it. 
· The digestive juice from the pancreas called pancreatic juice containing water, sodium bi carbonate, pancreatic amylase, pancreatic lipase, trypsin and chymotrypsin. 
· It is a place where most digested food take place. The liver and pancreas are important to successful digestion of food in small intestine. 
· The liver
· Liver secret bile and is stored  in gall bladder
· Bile 
· Contain water and alkaline minerals
· Help to neutralize the acid food coming from the stomach for enzyme work efficiently b/c enzymes in small intestine can work an alkaline medium.
· Emulsifies fat into tiny fat droplets. It breaks down large drops of fat into smaller droplets. This provides bigger surface area of fat for lipase to break fats into fatty acid and glycerol. 
· Pancreases
· Secrete pancreatic juice which is passed in to duodenum through pancreatic duct
· Contains three enzyme
· Lipase: hydrolysis fat into fatty acid and glycerol
· Trypsin: Protease enzyme break down peptones into peptide 
· Pancreatic amylase: Carbohydrase enzyme break down starch into maltose
· Small intestine has three parts 
A. Duodenum 
· The upper part of small intestine
· Do not secret its own enzyme
· Digestion facilitated by the secretion of liver and pancreases.
B. Jejunum
· the middle part of small intestine.  It used to absorb most of your nutrients
C.  Ileum 
· Absorb any product of digestion that was not absorbed by jejunum.
· Final part of digestion and absorption takes place
· The lower part of small intestine
· All digestive process are completed & soluble food are absorbed into the blood stream
· Intestinal wall secret intestinal juice , which contain;
· Erepsin; convert peptides into amino acid
· Lipase; converts fat into fatty acid and glycerol
· Maltase; converts maltose into glucose
· Lactase; converts lactose into glucose and galactose
· Sucrase; converts sucrose into glucose and fructose
Absorption and assimilation
· Absorption is the process by which the end product of digestion pass from the wall of small intestine and enter into blood stream
· Some of the factors that make the absorption of the digested food very efficient in small intestine is;
· It has many finger-like projections called villi, to increase the surface area for diffusion, and each individual villus have smaller projections called microvilli.
·  Have a rich blood supply that carries away the digested food molecules. 
· Short diffusion distances. 
· The glucose molecules and amino acids go directly into the blood. 
· The fatty acids and glycerol move initially into the lacteals (then to the blood vessel), which are part of the lymph system.
·  hepatic portal vein blood vessel that takes digested food molecules to the liver 
· Assimilation taking in and use of digested food by the body
Function of large intestine
· Water is absorbed back to blood stream by diffusion 
· No digestion takes place in large intestine b/c it has no enzymes
· Has d/t parts:
· Rectum: storage of faeces
· Colon: absorption most remaining water and salt
· Appendix: is a blind-ended pouch leading from the caecum and it has no known function in human but it has great significant in herbivores.
Issues of digestive health
· Constipation 
· If the faeces remain in your large intestine for too long, too much water is removed from them. 
· Become compacted, hard and difficult to remove from body. 
· The most common causes;
· Lack of fibre in the diet 
· Not drinking enough water.
·  Pass faeces can cause haemorrhoids (piles) or a tear in the anus.
·  Constipation can be treated relatively easily. 
· Eating more fibre drinking plenty (so the faeces remain soft) 
· Taking laxatives (chemicals w/c stimulate the gut to contract & force out the faecal material).
· Diarrhoea
· Diarrhea the faeces that are produced very loose and watery.
·  Diarrhea can be fatal as it causes dehydration of the tissues. 
· Can be treated by giving the sufferer frequent drinks of water with rehydration salts.
·  These replace the fluids that are being lost and keep the body tissues hydrated until the immune system overcomes the infection.
Review questions
1) Enzymes are made of:
A. carbohydrates    B. vitamins       C. proteins        D. fats
2) Which of the following does NOT affect the activity of an enzyme?
A. pH         B.  temperature         C. the surface area of the reactants    D. light levels
3) Extracellular enzymes work:
A. outside of your cells      C. inside your mitochondria
B.  inside your cells          D. only in your mouth
4) Which part of a tooth contains the living nerves?
A. enamel    B. dentine    C. cement     D. pulp cavity
5) The finger-like projections in the small intestine are known as:
A. bilirubin      B. microvilli      C. sphincters      D. villi
Work sheet (food and nutrition, digestive system) (9th)
1) What is the name of the movement of the muscles that move food through the digestive system?
A. Sepsis    B. Catalysis    C. Hydrolysis      D. Peristalsis
2) The release of food from the stomach to the small intestine is controlled by
A. Villus/Larynx    B. Epiglottis    C. pyloric sphincter  D. Cardiac sphincter
3) Why your bodies need vitamin and minerals? Because
A. they give the body energy              C. they help to carry out metabolic reaction
B. they insulate the body’s organ        D. they withdraw heat from the body
4) The nutrient cannot be fully digested, but it prevents heart disease, diabetes, weight gain and improve healthy diet
A. protein            C. carbohydrates   C.   fiber             D. water
5) Which of the following food classes correctly matched with the source food?
A. Vitamin = salt, green vegetable, bread   C. Protein = injera. Fetira, honey
B. Mineral = carrot, cereal. Milk                 D. Lipid = milk, butter. Oil
6) What is balanced diet?  It is the diet which contain enough of
A. Vitamin and mineral              C.  protein and carbohydrates
B. Amino acid and vitamins      D.  all major food groups
7) Which one of the following molecules made up of amino acid?    
A. Protein                 C. Carbohydrates    C. Vitamin                D. Sucrose
8) Milk and milk products are best dietary source of
A. Calcium               C. magnesium    C.  iron                    D. sodium
9) Which one of the following carbohydrates mainly found in milk sugar?
A. Sucrose                C. Lactose     C. Glucose                D. Maltose
10) Fruits are a good source of which nutrients?
A. Vitamin and carbohydrate    C. vitamin and mineral 
B.  protein and mineral   D. Lipid and minerals
11) What is the function of vitamin K?
A. fatty acid transport             C. blood clotting factor
B. cell membrane formation   D. increase immune system
12) From which group high amount of energy obtains?
A. Fruits           B. butter       C. meat      D. bread
13) Which of the following true about unsaturated fat?
A. Solid at room temperature         C. Not good for our long- term health
B. More common in plant lipids    D. contain high number of cholesterol
14) Which one of the following wrongly matched mineral and its function?
A. Calcium= Making bones and teeth           C. Chlorine= For proper fluids balance
B. Iron= hemoglobin synthesis                     D.  Sodium= Synthesis of thyroxin
15) Which one of the following is correctly matched vitamin and their role in the body?
A. Vitamin A= helps for healthy gum?      C. Vitamin C= To make cell of retina
B. Vitamin B1= used for making of bone  D. vitamin D= formation of blood clotting
16) What is a malnutrition disease caused by sever protein deficiency usually occur when the child is weaned?
       A. Marasmus                  B. Kwashiorkor    C. Rickets                      D. Goiter
17) What is the difference between condensation and hydrolysis reaction?
20) The process by which soluble food pass through the wall of small intestine into the capillary of blood vessels is
A. Egestion                  B. Ingestion        C. Assimilation            D. Absorption
21) Which of the following disease affects the female than male?
1. Kwashiorkor         C. Anemia      C. Rickets                   D. Marasmus
22)  In truly born baby crying is a sign of
A. Need of milk                B. Breathing      C. Freighting                   D. Cold
23) Which of the following is the micronutrient?
A. Carbohydrate          B. Minerals      C. Proteins                    D. Lipids’
24) The deficiency vitamin A results in?
A. Color blindness          B. Night blindness   C. Beriberi                     D. Rickets
25) When some juice was added to DCPIP solution changed into colorless .This shows that the solution contains;
A. Glucose                      B. Vitamin C        C.  Protein                      D. Lipids
26) Which of the following is disaccharide?
A. Starch                       C. Sucrose           C.  Cellulose                 D. Glucose
27) The rhythmic contraction and relaxation of esophagus are called
A. Peristalsis                     C. Ingestion               C. Digestion                       D. Excretion  
28) The growth and maintainance of organism depends on?
     A. Glucose                          B. Water               C. Protein                            D. Lipids
29) Enzymes are made up of;
      A. Fat           B. Carbohydrate            C. Vitamins                   D. Proteins
30) All of the following nutrients do not digest in stomach except:
        A. Fat                         B. Proteins       C.  Lipids                    D. Carbohydrates
31) Saliva contains an enzyme that digests:
     A. Starch                   B. Proteins           C.  Lipids                   D .Lactose
32) Which of the following the major role of carbohydrate in human diet is:
a. form cell membrane                  C. Catalyze cellular reaction
b. Supply energy to the body        D. provide building blocks for protein
33) Which of the ff protease enzymes is protein digesting enzyme found in the stomach?
1. Pepsin                B. Erepsin    C. Hydrochloric acid    D. Trypsin
34) Which of the following digestive processes is affected if the gall bladder is surgically removed?
1. Digestion of lipid              C. Digestion of protein   
1. Digestion of protein         D. Digestion of vitamins
35)   Which of the following is not an enzyme although it plays a role in digestion?
A. Amylase                C.  lipase       C. Bile                       D. pepsin
36)  In equal weight of the following substance are oxidized, the large amount of energy is release by? 
     A. protein                       B. fat       C. Starch                        D. Sugars
37) If a sample of unknown food changes the color of iodine solution into blue black, it contains;
       A. Protein                B. lipids         C.  glucose                    D. starch
38) In human digestive system, where does absorption of food take place? In the
A. Large intestine          B. mouth     C. Small intestine         D. stomach
39) Which of the following enzyme changes peptide into amino acids?
A. Pepsin                     B. Trypsin     C. Erepsin                  D. Renin
40) Which the following end products of digestion pass into the lacteals during digestion of food?
A. Fatty acid              C. Vitamins     C. Amino acids          D. glucose
41) Which of the following food items correctly matched with the digestive enzyme and end Product of digestion?
A. Protein  +     H2O       Lipase       Amino acid
B. Peptones  +   H2O           trypsin     Peptides     
C. Starch  + .H2O           pepsin          Maltase
D. Fat   + H2O     Bile         fatty acid and  glycerol
42) In the digestive system of human, the pyloric sphincter is located between the;
A. Esophagus and stomach           C. Stomach and intestine
B. Nasal and mouth cavity            D. Gall bladder and intestine
43) Which of the following nutrient forms adipose tissue under the skin?
          A. Protein                    B. Vitamins   C Carbohydrates          D. Lipid
44) Which of the following nutrient serve as most structural component of cell membrane?
A. Vitamins           C. Carbohydrates    C. Minerals            D. Lipids
45) Among the elements listed below select the one that is not found in carbohydrates and   lipids?
          A. Nitrogen                   B. oxygen                C.  hydrogen                    D. carbon
46) Which of the following organic tissue is most abundant in animal tissue?
A. Protein                    C. Lipids        C. carbohydrates        D. minerals
47) Both plant and animal keep in their bodies the stored form of carbohydrates. What are these stored form called, respectively?
A. starch and Glycogen   C. glycogen and starch  
B. starch and cellulose D. glucose and starch  
48) To what group does enzyme belong?
       A. Protein                      B. Lipids        C. carbohydrates            D. minerals
49) Which of the following enzyme work at lower PH relative to other?
A. Amylase, Trypsin    B. Pepsin , Rennin   C. Maltase , Lactase      D. Lipase , Erepsin
MATCHING   
                     A                                                                            B
50) Benedict solution change to brick red                           A. protein
51) Biuret reagent change to purple                                    B. Glucose                                               
52) DCPIP change to colorless                                           C.  Lipid                  . 
53) White cloudy on water surface                                     D.  Vitamin                                                                                                  
54) Iodine solution change to blue black                            E.  Starch                                                                                                                                            
55) Taking in of food into the mouth                                 F. Assimilation                                                           
56) Use of  digested food by te body                                G. Ingestion                                               
57) Removal of faces from the body                                H. Digestion                                                  
58) Uptake of digsted food into blood stream                  I. Absorbtion                                                          
59) Breakdown of food particle Into simplest form         K. Egestion    
TRUE/FALSE ITEMS
You are provided with ten statements. Each statement may or may not be true. Therefore write TRUE for correct or FALSE for incorrect statement in the answer sheet.
1. The large food molecules are broken down by hydrolysis of enzyme.
2. What food bolus is to mouth, food Chyme is to stomach. True
3. People suffer from goiter due to lack of iron in the diet.
4. Enzymes work best at specific PH-Levels but not temperature dependent.
5. Most mammals have only one set of teeth in the life of an individual.
6. All proteins are made up of essential amino acid units.
7. The proportion of oxygen in fats is very small when compared to that present in the carbohydrates.
8. Extracellular enzymes work outside the cell. 
9. Digested food resulted as fatty acids and glycerol enter the lacteals.
10. Vitamins are inorganic substances required by the body in small amounts.

MATCHING ITEMS
For every item under column “A” Select a properly corresponding item from that of column “B”
	11. Tears in the anus due to constipation.
12.  Act of changing complex food to simple by an enzyme.
13. Diffusion of food through the wall of S/intestine.         
14. Taking in and use of digested food
15. The first stage of digestion.
16. Addition of water molecule                                                
17. Type and arrangement of teeth
18. Removal of nitrogenous waste from the cell
19. Lose of runny faeces
20. Defecation
	A. Dentition 
B. Ingestion 
C.  Digestion 
D. Absorption
E. Assimilation
F.   Egestion
G. Excretion 
H.  Hydrolysis  
I. Hemorrhoids  
J. Diarrhoea
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                      MULTIPLE CHOICE ITEMS 
Each question is followed by four alternatives. You are supposed to select the correct answer and write its letter in the right space of the answer sheet.
1. Which part of a tooth contains none living parts?
 A. Dentine     B. Enamel      C. Cement     D. Pulp cavity
2. The structure that prevents food from getting in to the lungs is:
 A. Voice box         B. Pharynx              C. Epiglottis      D. throat
3. Suppose equal amounts of human saliva and starch solution in each of four test tubes labeled E, F, G, H and the tubes are kept at PH-7, PH-3, PH-9, and PH-5 respectively. Starch digestion is fastest in: A. Test tube F       B. Test tube E      C. Test tube G        D. Test tube H
4. Which of the following is not part of the milk set of teeth? 
    A. Molars      B. Premolars                   C. Canines             D. Incisors
5. Fat digestion is completed in the human small intestine with the formation of : 
 A. Fatty acid and glycerol       B. Amino acids   C. Glucose   D. Heat and Energy
6. Which of the following is the correct sequence in which bread digesting enzymes act on it?        
            A. Maltase-Ptyalin-Amylase         C. Ptyalin/salivary amylase- pancreatic Amylase- Maltase 
B. Amylase- Maltase- Ptyalin       D. Ptyalin – Maltase - Amylase   
Answer: salivary amylase/ptyalin produced at mouth, pancreatic amylase produced at pancreas, lipase at pancreas, protease at stomach/pancreas and maltase produced at small intestine.
7. Acid made by the stomach wall is best for the action of which enzyme? 
  A.  Erepsin   B. Trypsin      C. Pepsin   D.  All
8. Among the following disaccharides which one is found in germinating seed?                                            A. Glucose              B. Sucrose     C. Lactose  D. Maltose
9. In adult human, the full set of teeth contains 8 incisors, 4canines, 8premolars and 12 molars. the correct dental formula is:    
A .I 8/8 C 4/4 P 8/8 M 12/12         B.I 1/1 C 1/1 P 1/1 M1/1                             
C. I 4/4 C 2/2P  4/4  M6/6             D.I 2/2 C 1/1 P 2/2 M 3/3
10. Finger like projection in small intestine are called -----------
   A. Sphincters     B. Bile    C. Villi  D. Cement
11. Which of the following bacteria survive on raw meat and cause diarrhea?        
A. vibirio kolere              B. Triponemapalidum     C. Salmonella       D. Nimonococcus
12. Which part of the small intestine has large surface area for absorption as compared to the rest? 
 A. Duodenum   B. Ileum  C. Jejunum      D. Colon
13. A blind-ended pouch that has no known function in humans is 
A. Rectum  B. colon C. Appendix  D. Caeceum 
14. At which of the following temperature does a human digestive enzyme work best? 
  A.370C                     B. 200C                     C.  440C            D.600C 
15. The part of the small intestine in to which the chyme, bile and pancreatic juice are released into:
A. Rectum    B. Caecum   C. Anus    D. Duodenum
Answer: bolus is the food mashed up inside the mouth, whereas chyme is the food digested inside the stomach. Bolus passes into stomach while chyme enters into s/intestine.
                       FILL IN THE BLANK SPACE 
Write the word that can make the blank space complete.
16. Muscular sac connected to the liver that store bile is gall bladder
17. The difficulty to evacuate faeces from the body is constipation.
18. Pertilisis is a wave of muscular contraction pushing food along the gut.
19. Bile is not an enzyme that emulsifies fat in the duodenum. 
20. Ring of muscle that regulate passage of food from stomach to duodenum is pyloric sphincter
Respiratory systems
· Is the network of organs that involved in gas exchange b/n organism and environment.
· responsible for taking in oxygen and expelling poisonous carbon dioxide
· is an area specialized for gaseous exchange b/n the organism and environment.
· To Transport air into and out of the lung.
· To Exchange O2and CO2
· To Supplies the body with the oxygen and remove CO2 from the body
· Our cells need oxygen to generate energy
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· The human respiratory system consists the following components/structures/organs:
1) Nose: 
· contains the nasal passages, which have a large surface area, a good blood supply, lots of hairs and a lining that secretes mucus.
· contains hairs and mucus that filter out (trap) much of the dust, bacteria and pollen. 
The nasal passages:
· Have a large surface area, 
· A good blood supply, used warms the air
· Have lots of hairs that used to trap dust particles some bacteria
· Lining secretes mucus that used to moist the air to prevent dryness in respiratory system.
· So breathing through nose is good because the air we breathe in is warm, clean and moist before it gets into the delicate tissue of the lungs. 
2) Pharynx; found behind the nasal cavity and mouth
· is a common passage of air and food 
· muscular tube that connects oral and nasal cavity to larynx and esophagus 
3) Larynx (voice box): upper part of the trachea where sound is produced when they vibrate.
· Connects pharynx to trachea
4)  Epiglottis: Prevents the entrance of the food into the trachea during swallowing of food
· Closes the opening of trachea (glottis)during swallowing
5) Trachea (wind pipe):
· Contain C shaped incomplete ring of cartilage keep open all the times to swallow food.
· The opening of trachea is called glottis
· The trachea itself has a series of incomplete rings of cartilage (shaped like the letter C) that support it and hold it open. They are incomplete so that you can swallow your food. 
· Oesophagus and trachea run next to each other so as a lump (bolus) of food moves down your oesophagus it presses against your trachea. 
· If the trachea had solid cartilage rings this would be very uncomfortable. But the open part of the ring faces the oesophagus so the food passes by with no problems.
· The lining of your trachea secretes mucus, which like the surface of the nose collects bacteria and dust particles. 
· The cells that line the trachea are also covered in hair-like cilia that beat to move the mucus with any trapped micro-organisms and dirt away from your lungs and towards your mouth. 
· This mucus is then either swallowed and digested or coughed up
· Divided into two bronchi
6) Bronchi (singular bronchus) leading to each lung , connects trachea to bronchioles
7) Bronchioles; are small tube branching from each branching the lung
8) Alveoli; tiny air sacs in the lung. 
· Is the site of gas exchange between blood capillaries and the lung
· alveoli provide an ideal site for the most effective possible diffusion of gases into and out of the blood
· oxygen moves into the blood where as carbon dioxide moves out of the blood
· The mechanism of gas exchange in the alveoli depends on;
· large surface area
·  moist surfaces
· short diffusion distances
· rich blood supply
9) The lung
· The major breathing organ of animals
· Surround by a membrane called pleural membrane
· Protected by ribs, sternum, vertebral column, diaphragm and intercostals muscles
The mechanism of breathing
· The movement of air in and out of the body is known as ventilation (breathing)
· Air flows from higher to lower pressure.
· Pressure increase when volume decreases
· The diaphragm is a sheet of muscle separating the thorax and the abdomen
· Breathing involves two process inhalation and exhalation
· Comparisons of Inhalation and Exhalation
	Inhalation /inspiration
	Exhalation/expiration

	· Air enters into lungs
	· air pushed out of lungs

	· Diaphragtm muscles contract become flatten
	· diaphragm muscles relax , becomes  dome-shape

	· External intercostals muscles contract,
	· Internal intercostals muscles contract,

	· Ribcage moves upward and down ward
	· Ribcage moves down and inward

	· Volume of thorax increase
	· Volume of thorax decrease

	· Pressure of thorax decrease
	· Pressure of thorax decrease
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Fig: The movement of air in and out of the body is known as ventilation of the lungs.
· Composition of inhaled and exhaled air
	
	Inhaled air
	Exhaled air

	Nitrogen
	About80% About
	About 80% About

	Oxygen
	21%
	16%

	Carbon dioxide
	0.04%
	4%

	Water vapor
	Less
	High

	Heat
	Less
	High



· Demonstrating the presence of carbon dioxide (CO2) in exhaled air 
· To demonstrate the presence of carbon dioxide (CO2) in exhaled air. Use;		
· Lime water (Ca (OH)2) as an indicator of the presence of carbon dioxide.	
· The clear liquid turns cloudy when carbon dioxide is bubbled through it,	
· Demonstrating the presence of water vapor in exhaled air
· To demonstrate the presence of carbon dioxide (CO2) in exhaled air. Use;
· Blue cobalt chloride paper turns pink in the presence of water,		
· White anhydrous copper (II) sulphate turns blue. 
· Breath out on  a glass surface or mirror results in a droplet of water or moisture
· Demonstrating the presence of heat in the air breathe out
· Temperature of the air breathe out is higher than the temperature of breathe in
· Breathing on the back of the hand result in warm feeling.
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                    Fig: Alveoli are the site of efficient gas exchange in the lung
What affects breathing rate?
· The average resting breathing rate for an adult human being is around 12–14 breaths per minute.
· Tidal volume: breathing air normally at rest, you take about 500 cm3 of air in and out each time you breathe – this is only about 15% of your possible maximum. This is known as your
·  The vital capacity: the absolute maximum amount of air takes into or breathes out of lungs. 
The main factors affect breathing rate
1) Exercise
· During exercise, when muscular activity increases, your breathing rate increases and you breathe more deeply.
· When you begin to exercise, your muscles start contracting harder and faster. As a result they need more glucose and oxygen to supply their energy needs. 
· During exercise the muscles also produce increased amounts of carbon dioxide, which needs to be removed for them to keep working effectively.
· This increases the amount of oxygen brought into your body and carried to the exercising muscles.
·  It also means more carbon dioxide can be removed from the blood in the lungs and breathed out.
· Exercising and getting fitter means your lungs get bigger. 
· They can supply more oxygen to your muscles so you build up much less oxygen debt.
2) Anxiety
· Anxiety affects your breathing rate because when you are anxious your body reacts as if you are in danger and need extra oxygen.
· As a result, your breathing rate will increase, ready to supply extra oxygen and get rid of carbon dioxide if you have to run away or fight 
3) Drugs
· Drugs can affect your breathing rate in a number of ways. Some of the drugs we take into our bodies are medicines designed to make us better. 
· Others are drugs that we take for pleasure, some of which are legal and some of which are not. But drugs, whether they are medicines, legal or illegal, may affect your breathing rate – sometimes fatally. 
· Khat, amphetamines and cocaine, for example, can cause your breathing rate to increase dramatically, whereas depressants can cause the breathing rate to drop alarmingly and even stop. 
· Any drug that lowers the rate at which you get air into your lungs risks depriving your body and brain tissues of oxygen, which can have devastating results.
4) Environmental factors
· Certain environmental factors can either change your oxygen needs or change the concentrations of the gases that control breathing.
·  If conditions are particularly hot, your body has to work very hard to keep cool and you may find your breathing rate increases. 
· If the levels of carbon dioxide in the air increase, so will your breathing rate – because a build-up of carbon dioxide in the body triggers the breathing response.
5) Altitude
· Height above sea level (altitude) can also affect your breathing rate. 
· The higher you go above sea level, the lower both the atmospheric pressure and the oxygen levels in the air. Once you go above 3650 m above sea level, there is a noticeable lack of oxygen and your breathing rate will increase to try and keep your oxygen levels up.
·  Many people feel ill at altitude although you may begin to acclimatise, getting more air into your lungs with every breath as well as producing more red blood cells to carry oxygen. People who are born and live at high altitudes – for example, in the Himalayas and the Andes – don’t suffer in this way. 
· They have an increased lung volume with many more alveoli, as well as more blood capillaries and red blood cells to pick up the oxygen from the air.
6) Weight
· Excess weight can also affect your breathing rate. It can be difficult to breathe deeply because of the fat around the abdominal organs, which makes it difficult for the diaphragm to lower properly.
· People who are very overweight or obese are often breathless as they cannot get the oxygen they need very easily; they may do little exercise and as a result they are very unfit. 
·  if overweight people begin to take more exercise, they will lose weight, their breathing rate will fall and become more efficient and they will quite rapidly see the benefits of improving fitness.
7) Smoking
· Nicotine is the addictive drug found in tobacco smoke.
· Carbon monoxide is a very poisonous gas found in cigarette smoke.
Smoking-related diseases
· Tar is a sticky black chemical in tobacco smoke that is not absorbed into the bloodstream.
    It simply accumulates in the lungs, turning them from pink to grey. 
· In a smoker, the cilia which move things away from the lungs are anaesthetised by each cigarette and stop working for a time, allowing dirt and bacteria down into the lungs.
Tar makes smokers more likely to develop 
A. Bronchitis – inflammation and infection of the bronchi. The build-up of tar in the delicate lung tissue can also lead to a breakdown in the alveolar structure. 
B. In these chronic obstructive pulmonary diseases (COPD) the structure of the alveoli break down and much larger air spaces develop. This means the surface area of the lungs is reduced. As a result the person affected is always short of oxygen and feels breathless. COPD kills and disables millions of people around the world.
Tar is also a major carcinogen (a cancer causing substance). 
C. Lung cancer – the most well-known disease linked to smoking – is the result of this accumulation of tar. Up to 90% of lung cancers are directly the result of smoking. Tobacco smoking is also linked to cancers of the throat, mouth and larynx – the whole respiratory tract is affected. The chemicals in tobacco smoke also affect the heart and blood vessels, making it more likely that blood vessels will become blocked, causing heart attacks, strokes and thrombosis.
Artificial respiration
Why breathing stops? b/c
· Obstruction of the air way
· Lack of oxygen in the air
· Interruption of the heart and lung
Procedures mouth to mouth Artificial respiration
1) Call for help loudly. Use a phone to get help if you can.
2) Check to see if the casualty is conscious – use their name if you know it, ask their name and ask if they can hear you. NEVER use artificial respiration on a conscious patient. Call for help. If you are sure the patient is unconscious…
3) Open the airway. Remove any obstacles from the mouth which might block the airway, e.g. water weed, vomit. Tilt the head back and lift the chin. This opens the airways and may be enough to start breathing again. Call for help again.
4) Check for breathing. Put your head near the casualty’s nose and mouth. Look along the chest to check for breathing movement. Listen for the sounds of breathing. Feel for breath on your cheek. Observe for at least 5 seconds before you decide the person is not breathing. Call for help. NEVER use artificial respiration on a casualty who is breathing.
5) Make sure the airway is open and the head is tilted back. Pinch the casualty’s nostrils closed with one hand. Keep the chin lifted with the other hand.
6) Use a clean piece of cloth over the mouth to avoid the transfer of HIV through contact and other infections. Take a deep breath and then seal your mouth around the person’s mouth. Breathe out firmly into the person’s mouth until you see the chest rise. This will show you that you are getting air into their lungs.
7) Remove your lips and let the chest fall naturally.
8) Repeat these steps at about 12 breaths per minute – a steady rate. The colour should return and the person may begin breathing for themselves. If not, continue until medical help arrives.
Review questions
1) The organ of your body where gas exchange takes place is the:
A. liver           B. lungs         C. trachea            D. heart
2) The role of the cilia on the epithelium of the trachea is to:
A. move dirt and mucus away from the lungs
B.  move dirt and mucus down the trachea into the lungs
C.  to produce mucus
D. to prevent food getting into the lungs
3) Which of the following is not part of the respiratory response to exercise?
A. breathing faster                           C. breathing deeper
B.  producing more oxygen            D. producing more carbon dioxide
4) Which of the following is NOT a constituent of cigarette smoke?
A. oxygen      B. nicotine      C. carbon monoxide      D. tar
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4) A Structure prevent food from entering trachea
     A. Bronchia                  B. Bronchioles            C. Larynx                      D. Epiglottis
5) Exchange of gas take place in
A. Alveoli                     B. Nasal passage      C. Trachea                  D. Nose
4. Which one is not occur during expiration?
     A. Diaphragm relax                        C.  Intercostal muscle relax
     C. Volume of chest decrease           D. Pressure of chest decrease
5. Air begins to be filtered, warmed and moisten in
      A. Trachea                B. Bronchioles      C. Nasal passage       D. Alveoli
11. In truly born baby crying is a sign of
     A. Need of milk                B. Breathing          C. Freighting                    D. Cold
13. When an individual is breathing at rest is
      A. Tidal volume             B. Vital capacity       C. Reserve volume         D. Residual volume
14. The vocal cord is located in the upper portion of
    A. Trachea                     B. Alveolus      C. Esophagus                 D. Bronchus
15Why breathing is important to life? Because      breathing;
A. Produce movement in chest     C.  Provide carbon dioxide to cells
B. Provide oxygen to cells            D. produce food in cells
39) It is advisable not to talk while swallowing food. This is because food may enter the;
       A. Nasal cavity            B. Larynx        C. Pharynx                    D. Glottis
1. Which of the following action increases the chest cavity?
       A.   Lowering rib cage                  C. Relaxation of intercostal muscle
B. Contraction of diaphragm       D. Diaphragm become dome shaped
1. During exhalation in humans, air moves from bronchus to
       A. Bronchioles             B. Alveoli    C. Trachea                    D. pharynx
2. In the human respiratory system, which of the following part is nearest to mouth?
1. Bronchi                 B. Epiglottis     C. larynx                  D. wide pipe
3. People living in high altitude s breathe faster and deeper. This because compared to lower altitudes; a given volume high altitude contains?
1. More oxygen     B. Less oxygen     C. More carbon dioxide       D. Less  carbon dioxide
4. When you breathe on cobalt chloride paper, the color change to pink. This indicates the exhaled air contains.
1. carbon dioxide             B. water vapor      C. oxygen               D. heat
5. the advantage of breathing through the nose is that it;
A. Take air in faster rate         C. Warm and moisten the air
B. Obtain plenty of air            D. Requires less energy to breath
6. In human breathing system, when diaphragm relaxes;
A. Air rushes into lungs      C. The pleasure in cheats cavity decrease
B. Air  rushes out of lungs   D. The volume of chest cavity increase
7. Which of the following methods would you use to test the presence of carbon dioxide in exhaled air? Breathing on
A. Lime water      B. Cobalt chloride paper    C. Glass surface  D. Thermo meter
8. Which of the following breathing structure is located more nearer to lung?
       A. Larynx                     B. Pharynx         C. epiglottis                  D. Bronchus
9.  What happen if when diaphragm gets its dome shaped?
A. The pleasure in the lungs will decrease    C. The volume of chest cavity increase
B. Air is inhaled into lung                              D. Air is withdraw into lungs
10. The tube split from the trachea and lead into left and right lungs are known as
A. Bronchioles             B. Bronchi       C. alveoli                       D. Trachioles
11. Which of the following methods helps to keep the hygiene of breathing structure
A. Cleaning teeth      B. Smoking cigarette  C. Breathing deeply   D. Drinking alcohol
Cellular respiration
1. Cellular respiration is a process of breaking down of organic substance in the body to generate  energy
1. Cellular respiration is a serious of biochemical reaction release energy from food.  
1. All cells need energy to carry out the reaction of life, and respiration provide this energy
1. Respiration release energy from the food we eat so that the cell of the body can use it
1. The energy that is used by the cells is stored in the form of molecule called ATP
1. ATP stands for adenosine tri phosphate 
1. Adenosine molecule attached to three phosphate
1. ATP is immediate source of energy for the cell
1. ATP energy currency of a cell
1. The direct energy source for each cell
1.  During respiration ATP is made from ADP (adenosine diphosphate) & phosphate (P)   ADP  + P     energy produced         ATP + H2O
1. When energy is needed for any chemical reaction in the cell, the third phosphate is broken by a hydrolysis reaction ATP + H2O       energy required           ADP +P
· Importance of ATP to the body
1. To carry out basic function of life known as metabolism ( anabolism+ catabolism)
1. Anabolism; build up large molecule from smaller one to make new cell material
1. Catabolism; break large molecule into smaller one
1. For muscle contraction
1. To regulate core body temperature in homeotherms
1. Provide energy for active transport material across cell boundaries.
 Type of respiration
1. Based on the requirement of oxygen, respiration can be classified;
A. Aerobic respiration
1. Production of energy using oxygen
1. Relatively high amount of energy is produced than anaerobic respiration
1. Takes place in the mitochondria of a cell. 
1. Mitochondria:
1. Is an organelle found in almost any cells
1. Have a folded inner membrane to provides a large surface area for the enzyme involved in aerobic respiration
1. Muscle cell, liver cell and cones and rods of eye have a lot of mitochondria because they use a lot energy
1. Carbon dioxide and water are produce as waste product
1. Glucose + oxygen                         carbon dioxide  + water + ATP
1. C6H12O6 + O2                                            CO2   + H2O +38ATP
B. Anaerobic respiration
1. Is breakdown of food to release energy without oxygen.
1. Less amount of energy is produced. Only 2ATP is produced from one glucose 
1. Takes place in the cytoplasm of a cell
I. Anaerobic respiration in animal cell (Lactate fermentation) 
1. During heavy exercise the muscle cell respire anaerobically
1. Produce a waste product called lactic acid
1. The body cannot get rid of lactic acid
1. The accumulation of lactic acid during exercise cause  muscular ache
1. The amount of oxygen needed to breakdown lactic acid  called oxygen dept
1. Anaerobic respiration in muscle cell:
· Glucose     enzyme/2ATP     2 Lactic acid +4ATP    net: 2 ATP
1. After exercise, the lactic acid is completely oxidize(broke down) by oxygen into carbon dioxide and water in the liver.
Oxygen dept repayment
· Lactic acid  + oxygen                            carbon dioxide + Water
II. Anaerobic respiration in yeast cell (Alcoholic fermentation)
1. When yeast have plenty of oxygen, respire aerobically & produce CO2 and water
1. Carbon dioxide produce in aerobic respiration of yeast cell makes the dough to rise which also gives it tangy flavor so that used for making bread and injera
1. Yeast cell can also respire anaerobically & break down sugar into CO2 & ethanol.
1. Glucose  enzyme/2 ATP    2 Ethanol + 2 carbon dioxide +4ATP   net: 2 ATP
1. Anaerobic respiration in yeast result in making alcoholic drinks
 Review questions
1) Glucose + oxygen → carbon dioxide + water + ………? Which term is needed to complete the word equation for aerobic respiration?
A. ADP            B. carbon monoxide        C. ATP          D. gas
2) Which of the following is not a commercial use for anaerobic respiration?
A. production of biogas from human waste    C. yoghurt production
B. beer making                                                D. bread making
      Worksheet (cellular respiration) 9th
6. Which of the following is not the product of aerobic respiration?
      A. Oxygen           B. Water              C.  Carbon dioxide                      D. ATP
7.  The reaction lactic acid + oxygen carbon dioxide +water
        A. Aerobic respiration       C.  Oxygen dept. repayment    
        C.   lactate fermentation      D. alcoholic fermentation
9. Which of the following is the product of both aerobic and anaerobic respiration of yeast?
     A. Ethanol                   B. Carbon dioxide       C. Lactic acid              D. Water
10. Lactic acid completely oxidize into carbon dioxide and water in the
       A. Muscle cell                 B. Liver cell             C. Pancreases                  D. Kidney
12. When an athlete is running a very fast the substance accumulated in his muscle cell
       A. ATP                  B. Ethanol          C.  Lactic acid         D. Carbon dioxide
15. The fermentation of glucose by yeast produces:
1. CO2, H2O and 2ATP       .      C. lactic acid ,2ATP
1. Ethanol, CO2 and 2ATP         D.  CO2, H2O and 36ATP
16. Cellular respiration is a series of biochemical reaction that:-
    A. Make sugar from sun light            C.  Release energy from sunlight
    C. Make energy from sunlight            D. Release energy from food
17. Yeast is used in baking bread because. They produce:-
    A. Ethanol                     B. Oxygen           C. CO2                         D. Lactate
18.  What molecule is essential for aerobic respiration to take place?
      A. N2                 B. O2               C. CO2                         D. Ethanol
19. Cellular respiration are the ways that organism obtain
      A. Oxygen                     B. Water      C. Protein                  D. Energy
20. Muscular ache during exercise causes by
     A.  Alcohol fermentation          C. Lactate fermentation
      C. Aerobic respiration             D.  ATP production
12. Which of the following equation is correct during the production of energy from food?
      A. ATP + Pi                   ADP + energy                 C. ATP + Pi  + energy                   ADP
       B. ADP + Pi                    ATP + energy               D. ADP + Pi   + energy                   ATP
13. Which of the following is immediate source of energy for cellular activity?
A. Adenosine tri phosphate    B. Glucose     C.  Acetic ac id             D. Starch
14. This item based on the following reaction.
           Z + Pi                               ATP
In the above reaction ”Z” stands for
A. ADP                         B. H2O                  C. C.O2                        D.CO 2
CIRICULATORY SYSTEM
· is a system in which oxygen, digested food & other nutrients transport to all part of the body.
·  Circulation is a movement of blood & other fluid through blood vessels to all parts of the body.
· The human transport system is the blood circulatory system
· All organism do not have specialized circulatory system. 
· Small, single celled organism relies on simple diffusion to exchange material between the environment and their cells but 
· Higher animals use diffusion and transport system to exchange material.
A double circulation
· Is carrying blood from the heart to the lungs & back again to exchange oxygen & carbon dioxide with the air, the other carrying blood all around the rest of the body & back again. 
· Gives us a very effective way of getting oxygen into the blood and then supplying it to all the body cells.
· is very important in warm-blooded, active animals like ourselves because it is very efficient. 
· In animals like fish that have a single circulation, as soon as the blood has picked up oxygen it starts to lose it again to the tissues, so very few parts of the body receive fully oxygenated blood. 
· Double circulation is the two transport system of the body these are;
1. Pulmonary circulation
1. Blood flows from the heart to the lungs and back again. 
1. The pathway of blood between heart and lung
1. Important to exchange oxygen and carbon dioxide
1. Right ventricle       pulmonary artery      lung        pulmonary vein       left auricle 
1. Systematic circulation: 
· blood is pumped from the heart to all around the body and back again
· supply oxygen rich blood to all part of the body
· systematic circulation can be divided into:
· Hepatic circulation the pathway of blood between heart and liver
· Renal circulation the pathway of blood between heart and kidney
· Coronary circulation the pathway of blood between heart and heart muscle
· Hepatic portal circulation carries digestive nutrient from the digestive system to the heart through the liver.
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             Fig: Pulmonary circulation & Systemic circulation
Three elements human transport system:
1) Blood vessels (pipe)
2)  Heart (pump)
3) Blood (medium)
1. BLOOD VESSELS
· are the pathways through which transportation of material takes place
· There are three main types of blood vessels
· Arteries
· Veins
· Capillaries
· ARTRIES
1. Carry blood away from the heart        
	ARTERIES
	SUPPLY  OXYGEN TO;

	Carotid artery
	Head

	Coronary  artery
	Heart muscle

	Renal artery
	Kidney

	     Hepatic artery
	Liver


1. Thick and elastic wall
1. Thick muscle layer
1. Have elastic fiber
1. Small /narrow/ lumen
1. Blood flow rapid
1. High pressure and pulsate
1. No valves
1. Mostly deep seated
1. Carry oxygenated blood except:
1. Pulmonary artery carry deoxygenated blood to lung
1.  Umbilical artery carry deoxygenated from fetus to placenta        
1. Aorta is the largest artery and arterioles are the smallest artery.
· VAINS	
1. Carry  blood back to the heart 
1. Have thin wall, Thin muscle layer, No elastic fiber, Big /wider/ lumen
1. Blood flow slowly
1. Low pressure and pulsate
1. Have valves and Mostly superficial
1. Carry deoxygenated blood vessels
1. Pulmonary vein return oxygenated back from lung to heart
1. Umbilical vein carries oxygenated blood  placenta to fetus
1. Largest vein is vena cava and smallest veins are Venules
· CAPILLARIES
1. Narrow thin walled blood vessels
1. Connects arteries and with veins
1. Take blood to the tissue and cell
1. Site of exchange of substance within the body
1. Wall one cell thick
1. Blood flow slowly
1. Mix oxygenated and deoxygenated blood
1. No valve
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                Fig: main components of the human circulatory system
                               Sequence of blood vessels
          Aorta           Arteries           Arterioles            Capillaries                         
            Heart          Venacava           Veins               Venules                                      
2. HUMAN HEART
1. Made up of cardiac tissue
1. It is a muscular blood pumping organ
1. Surrounded by a double membrane called pericardium 
1. Human heart has four chamber
1. Two atria ( auricles) upper chamber
1. Two ventricles lower chamber
1.    Right auricle receive deoxygenated blood from all part of the body through vena cava
1. The left auricle receive oxygenated blood from lung through pulmonary vein
1. The right ventricle pump deoxygenated blood to lung whereas left ventricle pump oxygenated blood to all part of the body
1. Left ventricle is the thickest chamber of the heart because it pumps blood longer distance
1. The left side of the heart separate from the right side by septum
1. The muscular wall of the heart supplied oxygenated blood by coronary artery.
1. The deoxygenated blood is carried away in the coronary veins, which feed back into the right atrium.
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Fig: The structure of the human heart is perfectly adapted to the job it has to do.
· The walls of the atria are relatively thin, so they can stretch to contain a lot of blood. 
· The walls of the ventricles are much thicker, as they have to pump the blood out through the major blood vessels. The wall of the atria are relatively thinner than ventricles.
· The muscle walls of the left-hand side of the heart are thicker than on the right because the left hand side of the heart has to pump blood around the whole body whilst the right-hand side pumps only to the lungs.
The working of the heart
· The two sides of the heart fill and empty at the same time to give a strong co-ordinated beat.
· Deoxygenated blood, which has supplied oxygen to the cells of the body and is loaded with carbon dioxide, comes into the right atrium of the heart from the veins of the body.
· The atrium contracts and forces blood into the right ventricle.
· The right ventricle contracts and forces blood out of the heart and into the lungs where it is oxygenated – it picks up oxygen.
· Oxygenated blood returns to the left-hand side of the heart from the lungs and the left atrium fills up.
· The left atrium contracts forcing blood into the left ventricle.
· The left ventricle contracts forcing oxygenated blood out of the heart & around the body.
· R. atrium   Tricuspid  R.V semilunar valve  Lung         left atrium  Bicuspid           
Venacava                  body                      Aorta                 semilunar valve           L.V           
· Valves  the structure of the heart prevent the back flow of blood
          Tricuspid valve 
1. the valve between right atrium and right ventricle
1. prevent the back flow of blood from right ventricle to right atrium
          Bicuspid (mitral) valves 
1. The valve between left atrium and left ventricle
1. Prevent the back flow of blood from left ventricle and left auricle
         Simi-lunar valve 
1. Found at the opening of pulmonary artery and aorta
1. Prevent the back flow of blood into ventricle
1. The contraction of the heart chamber is stimulated specialized tissue called pacemaker
1. An instrument used to listen the heart beat is stethoscope                      
1. An average heart rate (beat) of human being is about 72 times per minute.
1. Stethoscope: is the instrument used to hear (listen) the noise of heart beat.
1. Systole 
1. The contraction of the heart chamber when the blood pressure is highest (reading)
1. Force the blood out of the heart
1. Diastole
1. The relaxation of the heart chamber when the blood pressure is lowest (reading)
1. Fills the chamber of the heart with blood
· Systolic blood pressure   
1. Pressure formed by the contraction heart chamber
1. Forced blood out into arteries
1. Blood pressure at highest reading
· Diastolic blood pressure
1. Pressure exerted by the relaxation of the heart chamber
1. Blood pressure at lowest reading
1. The normal blood pressure of human being is 120mmHg/80 mmHg
1. The nominator is  systolic and denominator is diastolic Pressure
3. THE BIOOD
· BLOOD is a fluid tissue that carries nutrient, respiratory gases, metabolic wastes and other substance
Blood contains 
A. PLASMA
1. A pale yellow liquid portion of the blood
1. 90% of the plasma is water 
1. 10% consists dissolved and suspended substance
1. Caries nutrients , carbon dioxide, hormones, enzymes and nitrogenous waste
1. Contain plasma protein such as fibrinogen, prothrombin  and Thrombin 
B. Blood cells 
I. RED BLOOD CELLS (ERYTHROCYTES)
1. Biconcave disk shaped non-nucleated cell
1. Matured RBC, platelets and cells in hairs, skin, and nails are non-nucleated (have no nucleus) 
1. Live 100-120 days in your body
1. Worn out red blood cell destroyed and  removed by liver and spleen
1. Thin surface membrane for ease of diffusion
1. Used to transport oxygen and carbon dioxide back into the lung
1. Formed in the bone marrow
1. Contain a red pigment called hemoglobin
1. Hemoglobin contain iron, the lack of iron in diet cause anemia
1. Hemoglobin is a complex protein which carries oxygen
                                                   High oxygen concentration                                                                                                                        
Hemoglobin +oxygen                                                                      oxy-hemoglobin
                                                                   Low oxygen concentration
II. WHITE BLOOD CELL (LEUCOCYTES)
1. Collarless, irregular shaped and nucleated
1. Produced in bone marrow, lymph nodes and spleen
1. Fewer white blood cell than red blood cell
1. Much bigger than red blood cell
1. Used to defense the body against disease
1. Average life span of WBC 13.2 days (12-20days)
1. White blood cell can be classified
1. Phagocytes a group of white blood cell that engulf and ingest infection microbes 
1. Lymphocytes group which help to produce antibodies against microbes
III. PLATELETS (THROMBOCYTES)
1. Colorless and  non-nucleated
1. Important in blood to clot at the site of a wound
1. Formed in bone marrow and live for about 8 – 10 days
1. Prevents the body from bleeding to death from a simple cut
1. Also protect the body from the entry of pathogen through open wound
1. Protect the new skin as it grows
Human blood group
       ABO blood group system 
· Four major blood group in humans’         Blood group A                     Blood group AB    
                                                                             Blood group    B                    Blood group O  	          
· Antigens are special protein which are found on the red blood cell
1. Antigen allow cells to recognize each other
1. Blood group determine by the type of antigen on the red blood cell
1. “A” blood contain “A” antigen                     “B” blood contain “B “ Antigen
1. “AB” blood contain  “A’ and “B” antigen    “O”  blood do not contain antigen
· Antibody are protein which are produces  the body to fight foreign antigen and found in the plasma of the blood
· Two type of antibodies against antigen. These are anti-A and anti B antibodies
1. Agglutination is incompatibility of antigen and antibody in blood group
1. Blood groups that mix without agglutination are called compatibility
Transfusion of blood group
	Blood group
	Antigen
	Antibody
	Can be transferred (donate) into
	Can received blood from

	A
	A
	Anti-B
	A and AB
	A and O

	B
	B
	Anti-A
	B and AB
	B and O

	AB
	A and B
	NONE
	AB only
	A, B,AB,O

	O
	NONE
	Anti A and B
	A,B,AB,O
	O only


  AB universal recipient               O Universal donor
· There is another antigen found on the surface of RBC called Rh antigen
· A person who do have this antigen is called Rh+ (Rh positive)
· A person who do not have this antigenic called Rh- ( Rh negative)
· Rh system in relation to marriage
         Mother                       Father 
· Rh+                        Rh+                     no problem
· Rh-                         Rh-                     no problem
· Rh-                         Rh+                    may be a risk  b/c Rh- factor will produce antibody
· Rh+                        Rh-              no problem b/c Rh+ factor will not make anti Rh antibody
Health problem usually do not occur during an Rh-negative women's first pregnancy with an Rh positive. This b/c her body does not have a chance to develop a lot of antibody.
Rh negative mother and Rh positive baby
· Rh negative mother immune system treats Rh positive.
· Mother's body make antibody against the fatal blood cell. This antibody may cross back through placenta into developing baby and destroy baby's circulating RBC.
Common problems of circulatory system
ANEMIA: 
· Is caused few red blood cell or if the level of hemoglobin is less by lack of iron in the diets
1. Treated by eating iron rich diets such as liver, meat, egg and green leaf vegetable
1. Girls are more likely to be anemic than boys because they lost iron during menstrual bleeding
HYPERTENSION: 
· High blood pressure above140/90 mmHg (systolic pressure >140mmHg or diastolic pressure > 90 mmHg)
· Cause: 90% unknown but 10% Caused by various reasons such as Age, over weightiness, high consumption of salt, heart attack, stroke, excessive consumption  of alcohol, sedentary life style, kidney disease, genetic inheritance, medicine (steroid), Drug addiction and Diabetics etc.
· Beta blocker is drug that are used to lower blood pressure.
· Can be controlled by eating less fat and salt, regular exercise and avoid use of drug etc.
Review questions
1) What are the main parts of the human transport system?
A. the heart, the blood vessels and the blood   C. the heart, the arteries and the veins
B.  the heart, the blood and the lymph             D. the arteries, the veins and the capillaries
2) The main job of the arteries is:
A. to carry deoxygenated blood away from the heart
B.  to carry oxygenated blood away from the heart
C.  to carry deoxygenated blood to the heart
D. to carry oxygenated blood to the heart
3) Which types of vessels have a pulse?
A. capillaries       B. lymph vessels         C. veins            D. arteries
4) Which chamber of the heart has the thickest walls?
A. right atrium     B. left atrium     C. right ventricle       D. left ventricle
5) The main role of the platelets in your blood is in:
A. the clotting mechanism   C. the carriage of carbon dioxide
B. the carriage of oxygen     D. the production of antibodies against invading organisms
Work sheet (circulatory system (9th)
1) The exchange of oxygen to the body’s cell takes place in the;
A. Arteries            C. Arterioles     C. Venules.           D. Capillaries
2) Which   of the following is correct about human blood cells?
1. RBC’s fewer then WBC’s             C. Mature RBC”S do not possess nuclei
1. WBC’s contain hemoglobin          D. RBC’s defend the body against disease
3) The correct path of blood circulation
A. left atrium, left ventricle .lung, right atrium, right ventricle. Body
B. Right atrium, right ventricle, lung, left ventricle, right ventricle, body
C. Left atrium, left ventricle, right , right ventricle, body
D. Right atrium, right ventricle, lung, left atrium, left ventricle, body
4) Which of the following marriages is not good because it is dangerous for the offspring?
1. RH- women and RH+ man        C. RH+ women  and  RH-woman
1. RH- women and RH- man          D. RH+ women and RH+ man
5) If one inject of a blue die into left ventricle in which of the following parts of the body will the die appear next?
A. Pulmonary artery        B. right auricle   C. Right auricle           D. Left auricle
6) From which blood group can blood be transferred regardless of the recipient group?
1. A                B. B                       C. AB                   D. O
7) A biochemical compound that reedy combines with oxygen and distributes the later throughout human body?
1. Hemoglobin           C. Acetylcholine    C.  water                     D. urea
8) Blood pressure is the pressure exerted by the blood on the wall of;
1. Veins                     B. capillaries        C.  Arteries                 D. Auricles
9) Suppose a person lost a lot of blood due to accident. If his/ her blood group is ”O”  for successful blood transfusion  the donor blood’s should be;
1. ‘B’             B. ‘A’         C.  ‘O’              D.’AB’     
10) Which of the following types of blood do not have antigens in red blood cells?
1. ‘‘B’’                               C. ‘’A’’           C. “AB”                            D. “O”
11) The chamber of the heart which pumps blood to all part of the body;
1. Left auricle               B. left ventricle     C.  right auricle             D. right ventricle
12) Which of the following arteries the failure of blood flow can result in an immediate loss of consciousness?
1. Renal artery           B. carotid artery     C. Coronary artery    D. hepatic artery
13) Suppose a nurse inject a drug in the vein of left arm of sick women. Which of the following part of the heart of women receives the drug last?
1. Left auricle            B. left ventricle    C.  right auricle         D. right ventricle
14) Which of the following blood transfusion is not compatible?
1. O into A                    B. B into AB        C.  AB into A                D. O into B
15) Arteries have thicker and more elastic wall then vein. This is due to the fact that[
1. Vein receive blood under pressure       C. Vein receive blood under pressure
1. Vein carry deoxygenated blood            D. Artery carry oxygenated blood
16) Which of the following human blood type lack antigen?
1. ‘‘B’’                       B. ‘’A’’         C.  ” AB”                    D. “O”
17) Carbohydrate are hydrolyzed to simple sugar in the
B. small intestine      C. stomach           C. mouth                    D. large intestine
18) . The blood vessel that takes digested food from digestive organ to the liver is known as
    A. pulmonary artery       B.  hepatic portal vein   C.  hepatic vein     D. renal portal vein
19) Blood transfusion between blood type ’A’ and blood type “B’ cause agglutination. This is because;
1. Both types  have  of antigen B       C. Type A has  antigen  B while type B has antigen A
1. Type A has  antigen  A  while type B has antigen B    D. Both type blood have antigen A
20) Which of the following contents of blood is correctly matched with its function?
1. Plasma--transport digestive end products     C. Thrombocytes—blood clotting
1. Erythrocytes—transport carbon dioxide       D. Leukocytes—defending the body
21) If the pulse rate of an adult human at rest is 18 times in 15 second. What is the pulse rate of human per minute?
1. 72                          B. 108               C.  90                        D.54
22) Which of the following valve structure prevents the back flow into right auricle when right ventricle contracts.
1. Semi lunar              B. tricuspid    C. bicuspid                 D. mitral
23) An artery supply oxygenated blood to the heart muscle?
1. Hepatic                 B. Pulmonary    C. Coronary             D. Renal
24) Which of the following is true about vein?
1. Thick wall          B.  blood flow rapidly    C. Narrow lumen     D. have valves
25) The circulation between the heart and lung termed as
1. Renal                  B. Pulmonary         C. Systematic         D. Double
26) As hepatic portal for liver what is for heart
1. Renal                          B. Coronary      C. Carotid                         D. Pulmonary
27) Gas and nutrients diffuse out of blood to the body cells mainly or through
1. Vein                      B. Alveoli         C. Arteries                 D. Capillaries
28) Which of the following has the thickest wall?
1.  Right auricle          B. Right ventricle    C.  Left auricle            D. Left ventricle
29) The part of small intestine in to W/c the chime, bile and pancreatic juice are released
        A. rectum                 B. duodenum            C.  ileum                  D. anus
30) . The function of HCl present in the gastric juice is
1. Provide basic environment    B. neutralize base C.  kill bacteria     D. emulsify fat
31) Red blood cells carry oxygen all over the body and supply it to your body cells. This is because red blood cells have
A. Nucleus               B. Antigen      C. Hemoglobin        D. Antibodies
32) Which of the following methods is used to prevent hypertension
A. Doing regular exercise            C. Eating iron rich food   
B.  Eating canned food                 D. Using vitamins
33) Which of the following statements is true about blood vessels
A. Renal artery supplies oxygenated blood to the liver
B. Pulmonary artery supplies oxygenated blood to the stomach
C. Hepatic arteries supply oxygenated blood to kidney
D. Coronary artery supplies oxygenated blood to the heart
Unit 4
Micro-organisms and disease
Micro-organisms
· Are tiny living organisms that are usually too small to be seen with the naked eye. 
· Are organisms that can only be seen with the aid of a microscope.
· Used to decay and recycling of nutrients
· Used in the making of food, Such as injera, ergo and eyib
· Produce alcoholic drinks such as beer, wine and tej
· Important in genetic engineering
· Cause disease in plant ,animals and humans
· Food poisoning bacteria cause spoilage of food
· E.g., bacteria, viruses, some fungi, some algae and protozoa
A. Bacteria:
· Are single-celled organisms.
· Are much smaller than the smallest animal and plant cells. 
· Are unicellular and prokaryotic organisms
· Have many similarities to animal and plant cells.
· Have cell wall, cell membrane, cytoplasm and genetic material 
· the genetic material is not contained in a nucleus. 
· Have cell wall w/c made from peptidoglycan. 
· Some bacteria have flagella(for movement)and capsule(for protection)
· Bacteria are classified based on shape into rod shaped(bacilli), round(cocci), comma(vibro) and spiral
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Gram staining:
· is a differential stain used to classify bacteria
· Different bacteria have different cell walls which take up the stain differently
· There are two types of bacteria based on Gram staining
Gram positive
· Keep the color of primary stain /crystal violet/ not decolorized
· Stain purple
Gram negative
· Primary stain decolorized by ethanol 
· Take the color of secondary stain safranin
· Stain red/pink
· Stages of gram stain
1) Smear
2) Fixation
3) Cristal violet/purple color/; primary stain
4) Iodine solution; as a mordant /to form iodine-- violet complex/
5) Decolorized by ethanol
6) Safranin /red color/; counter stain or secondary stain 
B. Viruses
· Smaller than bacteria
· Neither prokaryotic nor eukaryotic cell.  
· are a particle, made up of a protein coat( capsoid) and genetic material
· have genetic material (either DNA or RNA)
· are obligate parasite
· are considered to be living and non-living things.
· Do not carry out any of the function of normal living organism except reproduction
· only reproduce inside living cell
· cause some common human disease such as AIDS, Influenza, rabbis
· All naturally occurring viruses cause disease.
C. Fungi:
· Obtain their food from other dead or living organisms. 
· Moulds & yeast are extremely important as decomposers, breaking down animal and plant material and returning nutrients to the environment.
1) Yeasts
·  are single-celled organisms.
·  Has a nucleus, cytoplasm and a membrane surrounded by a cell wall. 
· Reproduce by asexual budding – splitting to form new yeast cells.
· At anaerobic condition yeast carry out alcoholic fermentation
2) Moulds 
· are made up of minute/filament, threadlike structures called hyphae. 
· A mass of hyphae together  forms  mycelium
· Reproduce asexually by spore formation
                             Germ theory of disease
· states that micro-organisms or ‘germs’ cause disease 
· Louis Pasteur disproves the theory of spontaneous generation. 
· Pasteur indicates that, infectious disease caused by pathogenic micro-organism. 
· He discovered fermentation & pasteurization technique.
· Pasteur showed that the fermentation reactions which are used to make beer and wine are the result of the action of micro-organisms on sugar.
· Pasteur was convinced that any growths that appeared – for example, mould on food as it decayed – came from microscopic organisms already present in the air.
·  he showed that if he boiled broth and sealed the container, the broth would stay clear but when the material had been exposed to the air, micro-organisms grew and the broth turned cloudy. 
· Pasteur identified the micro-organisms that caused anthrax, rabies and diphtheria.
·  He found ways of weakening or killing the microbes & made vaccines against diseases. 
· Robert Koch discovered the first disease causing micro-organism called bacillus anthracites which cause anthrax
                                            Controlling of micro-organisms
· Sterilisation is the complete (all) killing of micro-organisms in a material or on the surface of an object to avoid contamination. 
There are a number of different ways of sterilizing techniques:
A. Heat: High temperatures
B. Chemicals: Disinfectants & Antiseptics
A. Controlling of micro-organisms using heat
1) Boiling: 
· simplest & best known method of sterilising thing, using heat involves boiling. 
· objects are placed in boiling water (at 100 °C) for ten minutes will kill most cells but
·  some viruses & bacteria (hepatitis viruses, Clostridium bacteria) take several hours of boiling to kill them.
2) Autoclaving: 
· autoclave is equipment w/c raises the boiling of water to 121 °C for 15–45 minutes 
3) Ultra high temperature (UHT)
· The temperatures used range from around 135 °C to 150 °C for 2–6 seconds
· Get rid of any disease-causing micro-organisms & organisms that cause food to go bad.
4) Pasteurisation: 
· Used to treat milk, beer and other foodstuffs 
·  is not strictly speaking a method of sterilisation, because it does not kill all the micro-organisms in the food.
·  To pasteurise food it is heated to either 71.6 °C for 15 seconds or 62.9 °C for 30 minutes.
·  Pathogens & most of micro-organisms that make your food go bad are destroyed. However, because it is not sterile, it will eventually go bad.
5) Dry heat:
· Is a special oven used in microbiology use temperatures of 171°C for an hour or 160°C for two hours, etc. The lower the temperature, the longer the time taken to sterilise things. 
6) Incineration 
· Burning substances at high temperatures in the air – also kills micro-organisms. 
·  Used to sterilise your inoculation loops in your practical work with bacteria.
	Sterilization technique
	Temperature
	Duration of time

	Boiling
	100 °C
	10'

	Autoclaving
	121 °C
	15-45'

	Ultra high temperature
	135 °C to 150 °C
	2-6''

	Pasteurisation
	71.6 °C 
	15''

	
	62.9 °C 
	30'

	Dry heat
	171°C
	1hr

	
	160°C
	2hr



B. Chemical approach to controlling micro-organisms
1) Disinfectant
· is a chemical agent that is applied to an inanimate object to kill micro-organisms.
· is used on floors and surfaces, not on people! 
· Disinfection means reducing the number of living micro-organisms present in a sample. 
· Dilute bleach and calcium hypochlorite used as disinfectant  on drinking water
· The ideal disinfectant should have the following characteristics:
· fast acting
· effective against all types of infectious agents 
· disinfected materials without damaging or discolouring it
· easy to prepare and stable on exposure to heat, light or other environmental factors
·  not unpleasant to work with, either in terms of its smell or its feel.
· E.g., Bleach & calcium hypochlorite 
2) Antiseptics
· Are chemical agents that are applied to living tissue to kill micro-organisms.
· Kill all micro-organisms on cut skin, preventing infection from getting into tissues.
·  Antiseptics often sting your skin b/c they not only kill bacteria, they also damage human tissue slightly.
· E.g., Alcohol, formalin, sodium chloride and iodine solution
                           Culturing (growing) of microbes: 
· Importance of growing micro-organism
· To know how to kill them
· To develop vaccine
· To identify useful and harmful aspect
· Precondition for growing micro-organism;
· Isolating the type of micro-organism to be studied
· Developing suitable nutrients medium
· Suitable environmental condition
· Nutrient medium; nutrients required for the growth of micro-organisms
· It can be solid or liquid
· Agar
· As solid nutrient medium which is extracted from red algae
· Micro-organism are cultured in a petridish
· Broth
· A liquid nutrient medium
· Micro-organism are cultured in test tube
· Culture media; is a collection of nutrients and microbial cells grow on medium culture medium containing carbohydrate to act as an energy source, along with various mineral ions, protein and vitamins.
· Inoculation; a technique of transferring microbes into a nutrient medium
· Inoculating loop/needle/; an instrument that is used to transfer micro-organism
· Culture microbes should transfer in a zigzag streaks because to avoid competition 
                                                       Antibiotics:
· are drugs/chemicals which kill bacteria but do not damage human cells. 
· can take into your body safely but if you swallow disinfectant or antiseptics, you will harm or even kill yourself as well as the bacteria that are making you ill
· They circulate in the blood & get to all the body tissues, including the site of infection.
· Penicillin was the first antibiotic to be discovered.
· Anti-fungal chemical help to get rid of athlete’s foot (fungal infections) b/n  toes.
· Antibiotics have no effect on diseases caused by viruses
· No drugs which are really effective against viruses.
                                     Immune system
· is the system in the body which  protects against  disease causing micro-organisms and foreign proteins  ( antigen)
· Immunity the ability of the body to resist disease
· Protection from disease (defense mechanism of our body)
· Our white blood cells help to defend us against infective microorganisms and protect us from disease. They make up the immune system.
· Pathogens carry unique proteins called antigens on their cell surfaces. 
· When a pathogen gets into your body the antigens on the surface stimulate a response by your immune system, and your white blood cells (lymphocytes) produce antibodies to disable the pathogen.
·  Other white blood cells (the phagocytes) then engulf & digest the disabled pathogens.
· If you meet the pathogen again, your white blood cells will produce antibodies immediately. 
· The pathogen will be destroyed before it can cause the symptoms of disease.
·  You are immune to the illness is known as acquired immunity because you have developed it for yourself.
Two types of immunity: Innate and adaptive 
a) Innate immunity:
· Present at birth
· No immune memory
· Make barrier: physical, chemical & biotic
· Natural ability of the body to fight disease producing micro-organism
· Immunity present at the time of birth against certain diseases
· Nonspecific antibodies against disease germs
·  Inborn and is due to the presence of naturally occurring antibodies since birth
· It obtain without the stimulation any foreign bodies
· Include
· Macrophages:  ingest & destroy microbes
· Natural killer cells: kill virus infected cells
b) Adaptive/acquired immunity:
· acquired after birth
· mediated by T or B lymphocytes: B cell & T-cells
· have memory cells, antibodies
· include
· Humoral (antibody mediated) immunity: B-cells
· Mediated by antibodies
· Cell mediated immunity: T-cells
· Mediated by antigen/ T-cells
· Acquired immunity either active or passive
1) Active immunity
· Is a resistance acquired after contact with foreign antigens. E.g., microorganism
· Persists for a long time, sometimes even for life
· Antibody produced to fight infection
· Depends upon the presence of memory cells in the body
A. Natural active immunity:
· Obtained as a result of an infection
· The infection stimulates the body to form its own specific antibodies against germs
· When your body has come into contact with a pathogen, some of the white blood cells develop antibodies against that micro-organism. 
· Then if you meet that micro-organism again your body defences are ready and it is destroyed before it can cause the symptoms of disease. E.g., measles, chicken pox
B. Artificial active immunity (Vaccination or immunization):
· Immunity acquire artificially by receiving vaccine
· Vaccination/Immunization/the use of dead or weakened pathogens to produce   immunity to dangerous disease
· Vaccine stimulated the body to form its own antibodies without having a disease
· A child receive vaccines for polio, tetanus, tuberculosis, hepatitis, measles, mumps, diphetria
· Is the use of dead or weakened strains of pathogens to produce immunity to disease.
· Is achieved by injecting or orally small amount of antigens called vaccination.
· Your white blood cells develop the antibodies to the disease. Then, if in future you meet the live pathogen, your body can destroy it before you become ill. This form of artificial immunity is known as artificial active immunity.
· The sorts of diseases we vaccinate against are usually ones which can kill or disable.
· They include polio, which can leave paralysed, tetanus, tuberculosis and Measles (can cause brain damage and even death). 
· Small box has been made extinct by vaccination and some childhood disease such as diphtheria, polio, and measles have become extremely rare.
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2) Passive immunity
· Give immediate protection against infection for a few weeks
· Is short lived 
· Is a resistance based on antibodies performed in another host
· Is immunity where antibodies are given to a person from the blood of another person or animals like sheep, cattle & goats.
· E.g 1., IgG antibody passed from mother to the fetus during pregnancy
· E.g 2., Breast feeding mother pass antibodies to their children through the milk
· Lasts for a short period of time
· You have acquired natural active immunity.
· We can protect ourselves against some of the most dangerous diseases artificially.
· Vaccines allow you to be protected from a disease without experiencing the serious effects of that illness.
· The immunity you need can be triggered artificially called vaccination (immunisation). 
· A weakened or dead strain of pathogen is injected into the body to triggers immune response.
A. Natural passive immunity:
· Immunity passed from mother to child
· Antibodies from the mother pass into fetus across placenta
· Many antibodies are passed to the baby through breast milk 
· Mother gives a certain amount of natural passive immunity to her unborn baby via placenta.  Antibodies pass from the mother to her foetus.
·  If the mother breastfeeds her baby once it is born, she can give it much more natural passive immunity b/c breast milk, particularly the colostrum that is produced in the first few days after the baby is born, is very rich in antibodies.
·  These can protect the baby against many diseases until its own immune system gets going and starts to develop natural active immunity against pathogens. 
B. Artificial passive immunity:
· Introducing artificially antibodies into the body give immediate immunity
· You can be given a vaccine which contains the antibodies you need to combat the specific pathogen called artificial passive immunity. For example, you may have a tetanus shot if you step on a rusty nail or a series of rabies vaccines if you are bitten by a dog. However, passive immunity is short-lived.
· Much of the early work on vaccines was done by the Frenchman Louis Pasteur. He was broken-hearted when three of his five children died young of infectious diseases.
· He developed vaccines against rabies and by the end of his life was close to a vaccine against diphtheria, the disease which had killed his little girls.
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How are vaccines produced?
· Vaccines need to trigger/stimulate the immune system without causing disease symptoms. 
· Live vaccines are made from living micro-organisms w/c have been treated to weaken them. 
· Dead vaccines use micro-organisms which have been killed. 
· The micro-organisms are cultured and grown for a time and then killed.
· More and more vaccines are being produced using just the surface antigens of the disease-causing micro-organisms. 
· Because no disease-causing organisms go into your body, this type of vaccine gets rid of all the risks linked to using the actual micro-organisms themselves. 
Review questions
1) Infectious diseases are caused by:
A. poor diet      B. genetic mutations     C. micro-organisms    D. curses
2) One major difference between viruses and bacteria is:
A. viruses have no nucleus whereas bacteria do
B. viruses are living organisms and bacteria are not
C. viruses have membranes whereas bacteria do no not
D. viruses can only reproduce in living cells whereas bacteria split in two
3) All of the following are examples of fungi except:
A. mushrooms      B. moulds      C. yeast     D. dandruff
4) Which scientists finally proved the germ theory of disease?
A. Robert Koch    B. Louis Pasteur   C. Edward Jenner   D. Anton van Leeuwenhoek
5) Which of the following would you use to clean up if your puppy was sick on the floor?
A. antiseptic      B. antibiotic       C. disinfectant       D. antidiuretic
6) Immunity passed from mother to foetus by way of the placenta is described as:
A. natural active    B. artificial active    C. natural passive   D. artificial passive
7) Immunity acquired by administering a tetanus shot is:
A. natural active    B. artificial active    C. natural passive    D. artificial passive
Worksheet
8) What is the product of the immune system that attaches to bacteria and makes it easier to be destroyed by white blood cells?
1) Haemoglobin  B. Antigen  C. Antibody   D. Antihistamine
1) Gram positive and Gram negative bacteria are differentially stained by Gram's stain due to the structural difference in their:
A. Cell membrane  B. Ribosome  C. Capsule  D. Cell wall
2) The structure that is found in all bacteria is
A. Plasmid     B. Capsule   C. DNA   D. Flagella
3) What color do gram positive bacteria stain with gram`s stain?
A. Red  B. Pink  C. Purple   D. white
16. Compared with plant cell bacteria are:
A. Smaller, with true nucleus       C. smaller, absence of nucleus
B. Larger, with true nucleus         D. Larger, with true nucleus
17. All of the ff gram positive bacteria differ from gram negative? Gram positive bacteria:
A. Have extra membrane outside cell wall     C. produce more dangerous endotoxin
B. More resistant to antibiotic                        D. Have thick cell wall
18. In which of the structure of gram positive and gram negative bacteria differ regarding their staining property with gram stain?
A. Cellulose             B. Cell wall               C. Cell membrane     D. Cytoplasm 
19. Which of the following can be taken as a good example a cell that lacks nuclear membrane and mitochondria?
    A.  Algal cell       B. Fungal cell      C. Bacterial cell     D. Protozoan cells
20. Which of the following microorganism obtain their food from other dead or living organisms using extracellular digestion?
A. Bacteria      B. Fungi                 C. Viruses              D. Protozoa
21. Which statement is not true about bacteria?
A. Have prokaryotic cells          C. Have circular DNA
B. Have cell wall                        D. Have linear DNA 
22. Partial sterilization of a product such as milk at a high temperature is known as:
A. Pasteurization     B. Filtration      C. Pickling          D. Refrigeration
23. Gram-positive bacteria are: 
A. Stained pink by Gram’s stain.     C. Have thick peptidoglycan 
B. Have less peptidoglycan              D. Have a membrane outside the peptidoglycan 	
Diseases
· Disease is a disorder state of an organ or organism
· Diseases are classified as bacterial disease, viral disease, fungal, protozoal & helminthiasis/worm infection
·  Some of the most common human disease in Ethiopia
                    I. Helminthiasis
1) Tapeworm (Cestoda)
· Have head or scolex which help to attach to the wall of intestine
· Scolex have suckers and hooks used to attach the intestinal wall
· have segmented body called proglottids
· are flatworm parasites 
· Live in the intestines of their hosts especially in human gut. 
· do not feed off their host, but rather rob them of their digested food. 
· Have not a digestive system so they absorb nutrients directly across their skin (cuticle). 
· have a complex life cycle, which involves at least two different hosts. 
· Beef tapeworm (Taenia saginata) & pork tapeworm (Taenia solium) are the most common tapeworms that infect people in Ethiopia.
· Beef tape worm cattle intermediate host and pork tape worm pig intermediate host
· have a head with fearsome-looking hooks and/or suckers and the worm uses these to attach firmly to the gut wall.
· The rest of the body is made up of about 1000 segments w/c contain reproductive organs. 
· New segments are made just behind the head, so the oldest & largest segments are pushed further & further back until they break off & are passed out in the faeces, full of eggs.
· When the tapeworm becomes too large, starts blocking your bowel or robbing the host of vital nutrients –
· Very large tapeworms may cause deficiencies of vitamins such as B12. 
· Eggs are commonly ingested by humans instead of animals like pigs. 
· Tapeworm cysts are found deep in the tissue, they may start taking up valuable space.
·  If the cyst settles in the brain, eye or liver, normal function of these organs severely restricted.
·  Cysts can cause far more problems than a live parasite in your gut. 
Mode of transmission:
· Eating undercooked or raw meat that contains a young tapeworm.
· Eating infected Fish, cows, pigs, sheep, dogs and cats 
Sign and Symptoms
· Vitamin B12 deficiency (e.g. anaemia and feelings of weakness). 
· Weight loss, because the worm is absorbing a lot of food. 
· The cysts may settle in the muscles, liver and brain, where they can cause severe symptoms including seizures.
Control and prevention: prevention is better than cure. 
· Anti-parasitic, anti-worm and anti-inflammatory drugs are all used to kill the parasite.
· If large cysts have developed, doctors may operate to remove them.
· Cooking meat properly before it is eaten. 
Life cycle
· The parasite that spends part of its life cycle in the muscles (meat) of cows. 
· Cows raised in unsanitary conditions (with access to human faeces) may contain cysticerci ‘bladder worms’ embedded in their muscles. 
· These consist of a capsule containing a scolex.
· When a bladder worm is ingested (e.g. in undercooked beef), the gastric juice of your stomach dissolves the wall of the capsule. 
· The scolex turns inside out and attaches by suckers & hooks to the wall of your intestine. 
· It then begins to produce buds, called proglottids, which remain attached to each other for a time and, as they mature, each develops both male and female sex organs.
· The most mature proglottids eventually break loose and are passed out in the faeces. 
· If conditions are such that cows get access to the human faeces, they take in the eggs and the whole cycle starts again.
                                II. Bacterial disease
2) Tuberculosis (TB)
·  Infect the lungs (destroy alveoli), when it is known as pulmonary TB. 
· Can also infect the kidneys, lymph nodes, joints or bones. 
· caused by Mycobacterium tuberculosis.
· People with weakened immune systems (such as people suffering from HIV/AIDS) are at increased risk of catching it. 
Mode of transmission
· droplet infection, but you usually need prolonged exposure to someone with TB. 
· is spread more easily when people live or work in overcrowded conditions.
· If people do not have enough food to eat or their immune system is damaged (e.g., HIV/AIDS) are more likely to get the active disease.
Symptoms
· a low-grade fever, night sweats, fatigue, pain in chest, sputum secretion, weight loss and a persistent cough, but 
· some people may not have obvious symptoms (asymptomatic). 
· Left alone, over a period of years it gradually damages the tissue of the lungs and weakens you so other infections take hold and you die.
Diagnosis: chest X-ray, culture & microscopic examination
Treatment: Isolation plus rifampin, ethambutol & pyrazinamide
Control and prevention
· People with active TB disease must complete a course of antibiotic treatment for four months or more. This involves taking several different antibiotics at the same time! 
· if patients stop taking their antibiotics before they are completely cured, not only may they fall ill again, but antibiotic-resistant strains of the bacterium may appear, which are more difficult to treat in future.
· TB patients to cover the mouth and nose when coughing. 
· There is also a very effective vaccination against TB.
3) Malaria
· transmitted by Anopheles mosquito (vector). 
· caused by the single-celled parasite Plasmodium.
· Affect the liver and red blood cells.
· Small children are particularly badly affected by malaria
· It spends part of its life cycle in a mosquito and part in the human body.
· female mosquito needs two meals of human blood to provide protein for her developing eggs and when she passes on her load of malarial parasites.
·  If the first feed the mosquito takes is from someone infected with malaria, the Plasmodium parasites remain in her mouthparts. 
· When a mosquito feeds, she passes saliva containing an anticoagulant into blood. 
· This stops your blood from clotting and blocking up her delicate mouthparts. 
· So the next time she feeds, the Plasmodium parasites pass into the blood of the victim along with the saliva – and someone else is infected with malaria.
· Malaria is a disease where mosquitoes are the vector. 
· Vectors;
· is an organism that transmits disease-forming micro-organisms from one host to another on its body often feet/mouth parts such as housefly but they do not cause disease directly. 
· They are needed as part of the life cycle of an infective organism. 
· Pigs and cattle are biological vectors that spread tapeworms.
· Anopheles mosquito is another vectors w/c carries the malarial parasite. 
Symptoms
· Fevers, chills and sweats which make them exhausted. 
Control and prevention
· no really effective vaccine has been developed against malaria
· controlling the Anopheles mosquitoes.
· Avoid contact with mosquitoes using mosquito repellents, 
· having screens on doors and windows to prevent mosquitoes getting in 
· Wearing clothes that protect the skin against mosquitoes – long sleeves & trousers 
· Well-made insecticide-treated mosquito nets are a cheap & effective way to stop people becoming infected, and stop mosquitoes biting infected people. 
· Minimise any opportunities for the mosquitoes to breed. They will lay eggs in any standing water – in a garden pond, old tyres, flower pots, old drink cans, etc. 
· Remove the mosquito breeding places by removing as much standing water. 
· Proper disposal of sewage – managing human waste to reduce the breeding places for mosquitoes.
· Biological control (organism that feeds on the larva is introduced into the water) 
· Chemical control (pesticides) sprayed onto the water where the mosquitoes breed will kill the eggs and the larvae. 
4) Gastroenteritis/acute watery diarrhoea (AWD)	
· Is an infection of intestines that can be caused by viruses, bacteria and protoctists.
· Include rotaviruses, the bacteria Salmonella & Escherichia coli (E. coli), or protoctists Giardia & Amoeba.
· Diarrhoea
· is a symptom of a number of different diseases rather than a disease itself. 
· is the production of very loose, runny faeces.
Transmission: 
· Direct contact and eating contaminated food or water.
· Bacterial gastroenteritis in particular can be caught by eating reheated meat dishes or poorly cooked and raw eggs if they are infected with bacteria such as Salmonella.
Symptoms:
· violent abdominal cramps and pain
· feeling nauseous, vomiting or often both
· watery diarrhoea which does not usually have blood in it
·  slight fever
· general muscle aches and headache
· Inflammation & painful of the linings of stomach, small intestine & large intestine and as a result their body rejects and vomits out food. 
· Water cannot be reabsorbed by inflamed lining of large intestine, resulting in liquid diarrhoea.
Control and prevention
· No effective treatment for either viral or bacterial gastroenteritis. 
· Wash your hands after using the toilet, and before preparing or eating food.
· The water you drink and use to wash salad food and fruit is clean and safe.
· Avoid eating meat, eggs, shellfish, etc., which are undercooked or raw.
· If you know someone has AWD, keep well away from them!
· good toilet, kitchen and food hygiene and lots of hand washing 
5) Cholera
· a bacterial infection that affects the intestinal tract. 
·  caused by bacteria called Vibrio cholerae. 
· Gram negative curved bacteria
· Facultative anaerobic
· adheres mucosa of small intestine & secretes a cholera toxin
Transmission:
· Eating or drinking food contaminated by the faecal waste of an infected person. 
· Occurs more often in areas without clean water supplies and proper sewage disposal. 
Symptoms
· diarrhoea, vomiting & dehydration, but generally no fever. 
· appear from a few hours to five days after exposure.
· pale, watery diarrhoea is so severe that it can kill vulnerable people from dehydration within hours. 
· muscle cramps from loss of salts, dehydration & shock as their blood pressure plummets.
Diagnosis: culture of faeces, serological test & stool test 
Treatment:  Antibiotics (tetracycline, trimethoprime.
Control and prevention
· first priority when you treat the disease is to replace the fluids and salts which have been lost through mouth, encouraging patients to drink rehydration fluids
· vaccine but it only gives partial protection (50%), which only lasts two to six months.
· supply of clean, uncontaminated water and that sewage is disposed of effectively.
· Rehydration with NaCl plus sucrose solution.
6) Typhoid (typhoid fever)
Biology:
· is a bacterial infection of the intestinal tract and bloodstream. 
· It is another cause of watery diarrhoea. 
· The bacterium that causes typhoid is a unique human strain of salmonella called Salmonella typhi (i.e., typhoid ONLY affects humans).
· Typhoid bacteria are passed in faeces and the urine of infected people. 
Transmission: 
· eating foods or drinking water contaminated by faeces 
Epidemiology: World wide
Host pathogen interaction: 
· After ingestion, colonize the small intestine, penetrate the epithlium & spread to lymphnoid tissue, blood, liver & gall bladder.
Symptoms
· appear one to three weeks after exposure to the bacterium, but you can carry it for years. 
· Typhoid symptoms may be mild or very severe. They may include:
· A very high fever – 39–40 °C
· A painful abdomen
·  Sore throat and headache
· Constipation or diarrhoea – adults tend to get constipation to begin with, followed by diarrhoea, whereas children get diarrhoea right from the beginning
· rose-coloured spots may appear on your lower chest and abdomen
· An enlarged spleen and liver
· If untreated, you become delirious, weak and exhausted and may die
Diagnosis: stool, urine & blood test
Treatment: Antibiotics such as Ampicillin, trimethoprin
Control and prevention
· they need plenty of fluids to replace the ones they lose, and small high-calorie meals to help them replace the minerals and energy they have lost.
· careful hand washing after toilet visits, clean drinking water & good sewage disposal 
· good food hygiene in kitchens and care in eating raw or lightly cooked foods.
7) Streptococcal pneumonia:
· Caused by Streptococcus pneumoniae
· Detected by blood agar culture
· Break down blood cells
· Respiratory tract infection
· Spread by Air born contact/air droplet
Symptom:
· Chilling, chest pain & breathing with difficulty
Diagnosis: culture of bacteria, x-ray & biochemical test
Prevention: vaccination
8) Tetanus
· Caused by Clostridium tetani
· Found in soil, dust & faeces
· Spread through skin wound 
9) Sexually transmitted diseases/infections (STDs/Is)
· are infectious diseases that are spread through sexual contact. 
· were previously known as venereal diseases or VD.
· can cause infertility, brain damage and even death 
· include gonorrhoea, syphilis, chancroid and AIDS.
A. Gonorrhoea (gonococcal infection)
· is an infection that is caused by the bacterium Neisseria gonorrhoeae. 
· gonorrhoea germs are found in mucus areas of the body (vagina, penis, throat & rectum). 
Pathogenesis: 
· During intercourse the bacteria adhere to microvilli of mucosal cells by pilli & protein
· In female, the bacterium infects the epithelial cell of urethra & cervix
Transmission: 
· sexual contact, whether this is vaginal, anal or oral sex. 
· Having unprotected sex (without using a condom)
· having many sexual partners, increases the risk of picking up the infection. 
· The infection can also be passed from mother to child during birth. 
Symptoms
· Men infected with gonorrhoea will have a burning sensation while urinating and a yellowish-white discharge from the penis & sterility. 
· appear from two to seven days after infection but it can take as long as 30 days for symptoms to begin.
·  If women do experience any symptoms, they will have a discharge from the vagina and possibly some burning while urinating. 
· If a pregnant woman has untreated gonorrhoea, she can pass the infection on to her baby as it passes out along the birth canal. 
· The infection will affect the baby’s eyes, and if it is untreated can result in the child becoming blind.
Diagnosis: colony & cell morphology
Treatment:  antibiotics (pencillin, Ampcillin & tetracycline. 
Control and prevention
· Be faithful to your sexual partner.
· Use a male or female condom 
B. Syphilis
· Is another bacterial infection, caused by the spiral-shaped Treponema pallidum.
·  Is potentially very serious STD.
· Any sexually active person can be infected with STD, although it is found more commonly among young people between the ages of 15 and 30 (because they are the group which are most likely to be very sexually active and to have a variety of partners).
Transmission: 
· sexual contact with someone already infected with the bacteria. 
·  like gonorrhoea – the exception is congenital syphilis, which is spread from mother to foetus when it is born.
· cannot be spread by contact with toilet seats, baths, shared clothing or door knobs.
Symptoms
· Syphilis progresses in distinct stages. In the earlier stages it can be treated, but in the late stages it cannot. 
· occur in stages called primary, secondary & tertiary (late). 
· The first or primary sign of syphilis is usually a sore or sores, which are painless 
· are commonly found on the penis, on the entrance to the vagina, in the mouth, in the rectum or inside the vagina itself, where they are invisible. This stage may be accompanied by swollen glands, which usually develop within a week after the appearance of the initial sore. 
· The sores may last from one to five weeks and may disappear by themselves even if no treatment is received, these sores are very infectious.
· Approximately six weeks after the sore first appears, a person enters the second stage of the disease. 
· The most common symptom during this stage is a rash. Other symptoms can include:
· Tiredness, fever, sore throat, headaches, hoarseness, mental retardness  
· loss of appetite, patchy hair loss, blindness, paralysis and swollen glands
· These signs and symptoms will last two to six weeks and generally disappear even without adequate treatment.
· The third stage, called tertiary or late syphilis (syphilis of over four years’ duration), may involve illness in the skin, bones, central nervous system and heart. It causes severe and irreversible problems that cannot be treated successfully.
· If a pregnant woman has untreated syphilis she may transmit the disease to her unborn child. This may result in death or deformity of the child. 
Diagnosis: serological test, examining fluid
Treatment:  antibiotics (pencillin, Ampcillin). 
· it is treated easily with antibiotics such as penicillin or tetracycline. The amount of treatment depends on the stage of syphilis the patient is in and in tertiary (third stage) syphilis the damage already done to the tissues and organs cannot be undone.
·  Pregnant women can be treated with antibiotics to cure them and protect their baby, while a baby born with the disease needs daily penicillin treatment for ten days.
Control and prevention
· You do not develop natural immunity to syphilis, so past infection offers you no protection. 
· Be faithful to your sexual partner.
· Use a male or female condom. 
· If you are infected, avoid sexual contact and visit the clinic, hospital or doctor.
· Notify all sexual contacts immediately so they can obtain examination and treatment.
· STD closely linked with the spread of HIV/AIDS with high HIV infection rates.
C. Chancroid
· Is a bacterial STD that is more commonly seen in men than in women.
·  It is caused by the bacterium Haemophilus ducreyi.
· Infection with H. ducreyi often produces painful sores, usually in the genital area (head of penis, labia, anus, cervix). 
· Chancroid is passed on by having sex with an infected person. 
Symptoms
· The first symptoms of chancroid are sore ulcerations on the genitals, particularly the penis. They are soft and filled with pus with reddened edges. 
· The ulcers bleed easily on contact, and can burst with pus draining out.
·  They are painful, particularly for men. 
· The second stage of the infection is that the lymph glands in the groin become infected
· The glands swell up to form ‘buboes’ filled with pus. These can also burst, releasing thick pus and forming large, painful ulcers.
·  First stage
· Ulceration on genitals, particularly on penis
· Bleeding of ulcer and bursting of pus
· Second stage
· Swollen glands which are filled with pus
· Permanent loss of penis
Control and prevention
· If chancroid is diagnosed early it can be treated easily with a dose of antibiotics. 
· If the disease has spread and the lymph glands are infected, antibiotics will still cure the disease but the glands may need to be drained of their pus to help the healing process.
· We can lower the rate or even get rid of this disease by taking some simple steps. 
· Be faithful to your sexual partner 
· Use a male or female condom when you have sex.
·  Good genital hygiene – wash your genitals carefully after you have sex 
· If men are circumcised this reduces the risk of getting chancroid and it is easier to keep the penis clean.
· can be cured easily using antibiotics, it is a serious problem because the ulcers caused by chancroid increase the likelihood of becoming infected with HIV/AIDS.
D. AIDS
· The most serious and damaging sexually transmitted disease of all is HIV/AIDS. 
Pathogenic fungi:
· Mycoses are disease caused by fungi.
· Two types of Pathogenic fungi
a) True Pathogenic fungi:
i. Tinea pedis (athlete's foot): 
· Caused by Trichophyton rubrum
· Skin infection
· Spread by vehicle, direct contact
Symptom: itching, scaling skin patches b/n toes
Diagnosis: skin scrapings, nail clippings, culture media
Treatment: antifungal agents miconazole & clotrimazol 
ii. Tinea corporis (Ringworm)
b) opportunistic Pathogenic fungi:
1. Candiasis:
· Caused by Candida albicans
· Normal flora in mouth, skin, Vagina & intestine
Pathogenesis: 
· Thrush, vaginal yeast infection
· Occur as the result of overgrowth as suppressin of bacteria by antibiotics
· In vagina, lactobacillus produces acid that lower pH of the vagina.
Transmission: sexual contact, air born & direct contact
Symptom: itching, inflammation, white yellow discharge & cheesy
Diagnosis: culture, blood fungal staining
Treatment: Antifungal agent 
                                          Review questions
1) Which of the following is not a parasitic worm which can infect your gut?
A. beef tapeworm         B. ringworm            C. threadworm        D. pork tapeworm
2) Which of these statements is true about a tapeworm?
   I. It is adapted to survive in the human gut. IV. Each segment contains reproductive organs.                    
  II. It can have around a thousand segments to its body. III. It is a roundworm.
A. I, II and III         B. II, III and IV           C. I, III and IV           D. I, II and IV
3) Which of the following animals is the vector for malaria?
A. Aedes aegypti mosquito     B. housefly     C. Anopheles mosquito     D. flea
4) Which of the following processes will help to avoid the spread of food-borne diseases?
  I. Use disposable cloths to wipe down surfaces.    III. Wash hands three times a day.
  II. Wash hands after visiting the toilet.                 IV. Use disinfectant on kitchen surfaces.
A. I, II and III         B. II, III and IV       C. I, II and IV           D. I, III and IV
5) Which of the following diseases is only caused by bacteria?
A. influenza      B. common cold          C. AWD                D. cholera
6) Which of the following diseases is not sexually transmitted?
A. HIV/AIDS              B. gonorrhoea           C. diarrhea          D. syphilis
7) Which of these STDs are caused by viruses?
         I. HIV/AIDS   II. gonorrhoea    III. chancroid     IV. syphilis
A. I, II and III       B. I, II and IV          C. II, III and IV         D. I only
HIV and AIDS
· AIDS:
· is the medical term for a combination of illnesses that result when the immune system is weakened or destroyed. 
· advanced form of an infection caused by Human Immunodeficiency Virus (HIV), 
· HIV: 
· attacks the T-cells of the immune system
· gets inside them & so they can no longer work. 
· attacks the immune system, making the sufferer susceptible to other diseases. 
Transmission:
· mainly by sexual intercourse.
· a mother to her baby in the womb, during birth or when she breastfeeds.
· infected blood on needles used for injecting illegal drugs, or knives used to carry out FGM or through infected blood transfusions
                                                             HIV and the immune system
· immune system is based in your lymph system which spreads throughout the body. 
· Your capillary walls are permeable to everything in your blood apart from the red blood cells and the large plasma proteins.
·  As blood flows through your capillaries from the arterial system it is under pressure so fluid is squeezed out of the vessels. 
· This fluid fills the spaces between the cells of your body and it is known as tissue fluid. 
· It is through this fluid that all the diffusion b/n the blood and your cells take place.
· Most of this fluid is eventually returned to your blood. 
· Some of it moves back into the blood capillaries as they near your veins, but a lot of it drains into a series of blind-ending tubes that are part of the lymph system. Once in these tubes the fluid is known as lymph.
· The lymph vessels join and get larger. The lymph is moved by the squeezing effect of muscle movements and the system has a series of valves – like those found in veins – to prevent the backflow of liquid. 
· The lymph is finally returned to your blood in the neck area, where the lymph vessels join into the large veins.
· Along your lymph vessels you will find your lymph glands. 
· The lymph vessels carrying a fluid called lymph
· Lymph defend the body against disease by producing lymphocytes
·  Lymphocytes are the WBC produce antibodies against invading pathogens. These antibodies are carried in the lymph to the blood.
· The lymph glands filter out bacteria and other microbes from the lymph to be ingested by the phagocytes. 
· Enlarged lymph glands are a sign that the body is fighting off an invading pathogen. 
· the main sites of the enlarged lymph glands 
· Axillary lymph nodes (in armpit)
· Cervical lymph nodes (neck)
· Mesenteric lymph nodes (gut)
· Inguinal lymph nodes (in groin)
How does HIV attack the immune system? 
· The human immune system is made up of special white blood cells which protect the body from infection. 
· Normally when a virus enters the body, the cells which make up the immune system in the body begin to work at once. 
· There are two main types of white blood cells in the immune system. 
· T-cells: bind to the foreign antigens on the invading micro-organism and destroy it.
·  B-cells: make antibodies which bind to the antigen and destroy it. 
· Make memory cells which ‘remember’ how to make the right antibodies if the same foreign antigen turns up again
· can take some time for your body to make enough T and B lymphocytes with the right receptors to overcome a pathogen. 
· It is while the immune system is producing our defences that we feel ill with the symptoms of the disease.
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Review questions
1) Which of the following is NOT a way to help prevent the spread of HIV/AIDS?
A. washing your hands after using the toilet C. having only one sexual partner
B. using a condom when you have sex D. not sharing needles for intravenous drug use
2) Which of the following best describes the cells which are attacked by the virus which causes HIV/AIDS?
A. white blood cells          B. lymphocytes              C. T-cells           D. B-cells
3) Which of these bodily fluids is not a source of HIV/AIDS infection?
A. semen       B. breast milk               C. blood                D. tears
4) The approximate total number of people infected with HIV in Ethiopia is:
A. a few hundred    B. a million    C. a thousand    D. a hundred thousand
Worksheet
10. Which of the following is the major killer of AIDs patient?
A. Pneumonia  B. Anaemia  C. Malnutrition  D. Opportunistic infection
Unit 5
Classification
Classification:
· is the system of grouping organisms based on their similarities and difference. 
· The great variety of life on earth is called diversity or biodiversity.
· To understand the great diversity of living things we put them into groups. 
Biologists classify living things for the following reasons:
· To simplify their study.
· To bring order out of chaos or confusion.
· To try to understand how life originated.
Species:
· A group of organisms that can breed successfully with one another to produce fertile offspring. 
· Is the most important unit of classification.
· E.g., horses & donkeys look similar, but the offspring produced from a horse and a donkey is a mule, which is sterile. So horses and donkeys are not the same species. 
How are living things classified?
· Living things are classified based on similarity on or in their bodies to group them.
· animals that are put in a group together b/c their limbs are built on the same basic plan. 
· The limbs of a bat, horse, bird, human and whale all have the same basic pattern though they are used in different ways.
· The front limbs of a bat are adapted as wings and used for flying and climbing, whereas the limbs of a horse are used for galloping.
· The front limbs of a bird are also used for flying, whereas human front limbs are for using tools.
·  In a whale, the front limbs are used for swimming. 
· Each of these animals looks very different – yet if we look at their skeletons the bones in their front limbs are all recognisably the same. 
· These limbs are called homologous structures. They have the pentadactyl limb pattern or five-digit plan and this has been very useful both for classifying the organisms and for tracing back their ancestors through ancient history.
· The numbers of hairs on the leg of an insect to the numbers of petals on the flower of a plant or the chemistry of the blood are also used for classification. These are known as the characteristics of the organism. 
· Originally scientists just looked closely at the outer (and sometimes inner) appearance or morphology of the organism. 
· Classification was based on the degree of difference or similarity in the way they looked.
· The number of hairs on the leg of an insect, the arrangement of fins and scales on a fish – were used to group them into species, genus and so on. 
· We can find differences when the molecules are broken down to their constituent parts while DNA, RNA and protein chemicals are broadly similar across all species. 
The classification system
· The process of classifying living organisms called taxonomy
· the system we use groups living things into categories called taxa. 
· The main taxonomic categories are kingdom, phylum (or for plants, division), class, order, family, genus and species.
· The largest groups into which living organisms are divided are the kingdoms. 
· Kingdoms are subdivided into phyla, each phylum into classes, each class into orders, each order into families, each family into genera and each genus into species. 
· The species is the smallest unit of classification. 
· There will be many different types of organisms in a phylum, all of which have a few characteristics in common.
· Kingdom divided into phylum , phylum divided into class
· Similar phylum group into kingdom, similar class group into phylum
· Species contain one type of organism, which have all their main feature in common
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· The main taxonomic categories are;
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Naming living things
· All of the different languages will have different names for the same animal or plant. E.g., the Ethiopian wolf is also known as the Abyssinian wolf, Simien fox, Ethiopian jackal, red jackal and Simien jackal in English, as Qey kebero in Amharic and jedala dima in Afan Oromo and Keyih Wukaria in Tigrigna.
·  Around the world you also have to add languages such as English, French, Russian and Chinese into the mixture. 
· The problem is solved b/c every organism is given a scientific name.
· Taxonomy began with the work of Aristotle (384–322 BC). 
· He tried to create a classification system for living world, and grouped animals by similarities such as ‘animals that live on land’ and ‘animals that live in water’. 
· He even tried to give everything a scientific name with two parts to it – he called humans ‘rational animals’. However, his system was never finished.
· Taxonomy became a serious science with the work of Carl Linnaeus in the 18th century.
· He developed the binomial system of nomenclature for organisms, which he published in a book called The System of Nature. 
· He suggested a way of organising living organisms from the kingdoms downwards, with a binomial system of naming them that is still used today. 
· Carl Linnaeus deviced a scientific name for organisms w/c consists of two names.
· The first name is genus name that is followed by species name.
· This naming system is called binomial nomenclature. E.g., Homo sapiens.
· Binomial means two names. The two names of an organism are in Latin. 
· So, the wolf with so many names in Ethiopia is known to all scientists as Canis simensis
Simple rules for writing scientific names
1) The first name is the name of the genus to which the organism belongs.
· It is written with a capital letter. 
· Sometimes the name of the genus is reduced to just the capital letter.
·  e.g. H. sapiens, C. simensis.
2)  The second name is the name of a species to which the organism belongs.
· It is written with a small letter.
3) The two names are underlined when handwritten or in italics when printed.
To summarise, living things are classified and named for the following main reasons:
1) To create an internationally accepted way of referring to a particular living thing.
2)  To avoid confusion created by different languages.
3) To help in simplifying classification and study of living things.
The names we use for organisms are their binomial names 
Classifying living organisms
· we classify living organisms by looking at the things that are similar between them, and also the things that are different. 
· To make it as easy as possible to sort organisms out, biologists have developed a special method known as a biological key or identification key.
· The simplest type of identification key is the dichotomous key (di means two and chotomous means branching). 
· Dichotomous key/identification key:
· the a type of key used to classify living organism based on making a choice between two alternatives
· The statements are descriptions of the external features of specimens.
· As you use these keys, you can see how important it is to have the right questions.
· You must be able to answer ‘Yes’ or ‘No’ to the questions, and the questions asked must separate and identify the animals clearly. 
· E.g., the cheetah has patterned fur that is not striped that is important – you don’t need to ask if it has spots!
Review questions
1) Which of these statements is not a reason why biologists classify the living world?
A. to simplify their study                                            C. to try to understand how life originated
B. to bring order out of chaos or confusion       D. to make things sound complicated
2) Which of the following great biologists developed the system of naming organisms that we use today?
A. Aklilu Lemma     B. Charles Darwin       C. Carl Linnaeus    D. Tilahun Yilma
3) Homo sapiens is the scientific name of which animal?
A. honey bee            B. human being         C. teff          D. lion
The five kingdoms
· The system that scientists use for classifying living things called natural classification system.
·  Living things are put into groups called taxa based on their similarities and differences.
· The main taxa are kingdom, phylum (division for plants), class, order, family, genus & species. 
· E.g., Animalia, chordata, mammalia, primate, Hominidae, Homo, sapians 
 Kingdom:
· A kingdom is the largest taxon and consists of all the other taxa. 
· In the modern classification, there are five kingdoms namely:
1) kingdom Monera (bacteria)
2) kingdom Protista (protoctista)
3) kingdom Fungi
4) kingdom Plantae
5) kingdom Animalia
· This system of classification is known as the five-kingdom system. 
· For several centuries scientists worked with a two-kingdom classification (Animalia & Plantae) and a three-kingdom classification (animals, plants & others). 
· Viruses are not classified in any of the above kingdoms b/c viruses do not have all the seven characteristics of life, although most scientists now classify them as living organisms.
1) Kingdom Monera
· are prokaryotic
· do not have a separate nucleus.
· are all single-celled organisms 
· Include bacteria and blue-green algae. 
· are all microscopic and they reproduce by simply splitting in two. 
· Some of them can make their own food by photosynthesis, but 
· many of them are heterotrophic – they rely on other organisms to provide their food. 
· Include Mycobacterium tuberculosis, the bacterium that causes tuberculosis, and Haemophilus ducreyi, the bacterium that causes chancroid, as well as all the other bacteria that act as pathogens. 
2) Kingdom Protista
· are eukaryotic cells
· are either authotrophic (algae) or hetrotrophic (protozoa) 
· are all microscopic single-celled organisms that do have a nucleus. 
· Include plant-like organisms that can move around & animal-like organisms that cannot move.
· make up much of the plankton found in the oceans and are the basis of food supply for all the organisms in the sea.
·  Some protista cause serious disease in human beings. E.g., 
· Plasmodium falciparum, which causes malaria, 
· Entamoeba histolyca, which causes amoebic dysentery
· Trypanosoma, the blood parasite that causes sleeping sickness w/c is transmitted by tsetse fly. 
· Dinoflagellates are Protista that cause bioluminescence in the seas & oceans when they produce a greenish light.
3) Kingdom Fungi
· are eukaryotic and usually multicellular. 
· are heterotrophic, either absorbing nutrients directly from their food or secreting enzymes to digest their food outside the fungus and then absorbing the nutrients. 
· Fungi can be parasitic, saprotrophitic & mutualistic.
a) Saprotrophs: means they feed on dead material act as decomposers. 
· Saprophytic fungi usually produce huge numbers of spores, which float on the wind to other dead material. 
· They play a vital role within ecosystems as decomposers.
· E.g; Rhizopus (bread mould), Mucor and Penicillium (the fungus that produces the antibiotic penicillin).
b) Parasites: feeding on living organisms. 
· They attack plants more than animals, although some fungi, such as Candida albicans (thrush) and Tinea pedis (athlete’s foot) affect people and other animals.
· Fungal parasites such as the mildews cause enormous damage to plants. 
c) Mutualists: live in close association with another organism and both benefit.
· E.g., lichens, which are a combination of a fungus and green algae or blue-green bacteria, and mycorrhizae, an association b/n a fungus and the roots of a plant. 
· Kingdom Plantae
· Provide food and oxygen for all other living organisms.
· Can be classified as: 
· cryptogam (non-seed bearing plants): such as bryophyta & pteridophyta)-
· phanerogams (seed bearing plants): such as gymnospermae and angiospermae
· Criteria of plant classification:
· Plant body: presence or absence of leaf, root and stems
· Vascular system: presence or absence xylem and phloem
· Seed formation: seed bearing and non-seed bearing
· Main characteristics:
· They have eukaryotic cells.
· They are multicellular organisms.
· They contain chlorophyll and carry out photosynthesis
·  They are predominantly land dwelling.
· Most have a waxy cuticle that helps to prevent drying out.
· kingdom plantae is split into four divisions (phyla in animal):
A. Bryophyta: mosses & liverworts
B. Pteridophyta (Filicinophyta):  ferns
C. Gymnospermae (Coniferophyta): conifers
D. Angiospermae (Angiospermophyta): true flowering plants
A. Division Bryophyta (mosses & liverworts)
· are the simplest/smallest land plants. 
· Have no a true root system so they cannot reach water under the soil or anchor them very firmly to the ground. 
·  Are non-vascular (do not have xylem and phloem) and so cannot transport food or water around the body of the plant. 
· Are found in damp places, tropical rainforests and at high altitudes on mountains.
· have thin simple leaves like structure
· A moss plant has a simple & slender stem.
· Mosses have simple root-like structures called rhizoids that have slender filaments and attach the mosses to the soil but without any strength. 
· Mosses like Etodon concinnus, found in the Bale Mountains, and Funaria spp. 
· Liverworts grow in very wet places. 
B. Division Pteridophyta (ferns)
· have true leaves, stems and roots. 
· Fern stems have rhizomes, which grow horizontally just below the surface of the soil. 
· Their stems & roots contain vascular tissue similar to that found in flowering plants 
· They produce spore-forming bodies on the underside of the fronds. 
· The spores are dispersed by wind. 
· they still rely on water for reproduction, which limits where they can live.
·  Most ferns live in damp, shady places – they are very common in tropical rainforests except some ferns – such as Pteridium spp (bracken) w/c can grow well in full sunlight.
· There are a number of different Dryopteris ferns in Ethiopia, and Dryopteris concolor is a recently discovered one.
Seed-bearing plants (spermatophytes) 
· are the most successful of all land plants b/c of the ff characteristic features:
· They have well-developed roots, stem and leaves.
· They have well-developed vascular tissues.
· The male gametes are contained within pollen grains and the female gamete is contained within the embryo sac.
· The product of fertilisation in sexual reproduction is a seed that may or may not be enclosed in a fruit.
· The spermatophyta are divided into two divisions (gymnospermae & angiospermae).
C. Division Gymnospermae (conifers or ‘naked seed plants’)
· Main characteristics:
· Their seeds are not enclosed in fruits.
· They have small needle-shaped leaves with a thick waxy cuticle that reduces water loss and minimises damage by excess heat or cold.
· They are evergreen so they can photosynthesize all year long.
· The reproductive structures are found in cones.
· One third of the world’s forests are coniferous – cultivated for timber (fast growing). 
· They are usually the dominant vegetation in cold and mountainous regions. 
· Some conifers have developed relatively fleshy tissue around their seeds (e.g. juniper and yew), but the majority produce bare cones. 
· A conifer tree produces two different types of cone. The male cone forms huge numbers of pollen grains that are blown by wind to a female cone. 
· Fertilization results in a small winged seed.
· E.g., spruces, cedars & pine trees/genus Pinus (E.g., Pinus sylvestris, Pinus resinosa, Pinus radiata). 
D. Division Angiospermae (flowering plants) 
· Main characteristics:
A. They have flowers as reproductive organs.
B. They have their seeds enclosed in a fruit.
C. They have well-developed xylem and phloem tissue.
· are the biggest group of land plants on the Earth. 
· Their reproductive structures are carried in flowers.
·  The biggest flowers in the world belong to Rafflesia arnoldii and the smallest belong to Wolffia globosa and they are less than 2 mm across
· Angiosperms are subdivided into two main classes according to the number of cotyledons they have in their seeds (monocotyledons and dicotyledons).
A. Class Monocotyledons (monocots)
· Main characteristics:
· The embryo has a single seed leaf (cotyledon).
·  Leaves are generally long and thin with parallel veins.
· The stem contains scattered vascular bundles.
· Monocots do not reach great sizes (palms are the exception to this).
· They are often wind pollinated.
· Include the grasses, Teff, orchids and maize (Zea mays) and other cereal plants.
B. Class Dicotyledons (dicots)
·  Main characteristics:
A. The embryo has two seed leaves (cotyledons).
B.  The leaves are often relatively broad and have a network of veins.
C. The stem contains a ring of vascular tissue.
D. Some dicots reach great sizes.
E.  They are often insect pollinated.
· Include sunflowers, peas, roses and beans, most trees, such as Jacaranda, Eucalyptus, Cassia and mangos and shrubs such as Hibiscus, Lantana camara, Bauhinia & oranges.
· Kingdom Animalia
· There are at least two million species of animals alive today. 
· Animals are multicellular and heterotrophic – they feed on other organisms.
· They exhibit locomotion, (can move their bodies from one place to another)
· do not have cell walls. 
· They have nervous systems so they are sensitive to their surroundings. 
· There are 33 animal phyla, but here we shall only consider the main ones.
1) Porifera (sponges)
2) Coelenterata (cidaria)
3) Platyhelminthes (flatworms)                                     
4) Nematoda (roundworms)                                                         invertebrates
5) Annelida (segmented worms)
6) Mollusca (soft-bodied animals)
7) Echinodermata (spiny-skinned animals)
8) Arthropoda (joint-footed animals)
9) Chordata - includes the vertebrates - vertebrate 
1) Phylum Porifera (the sponges)
· are the simplest invertebrates. 
· Only the young move – the adults are permanently attached to a surface on sea bed. 
· Have no nervous system 
· most hermaphrodite
· are hollow filter feeders
· body cavity is connected to its external environment by pores. 
· There is little co-ordination or control. 
· a few millimetres to two metres in size 
· are supported/coordinated by a series of calcareous spicules.
·  are an evolutionary dead end and have no other close living relatives.
2) Phylum Coelenterata
·  have soft bodies with a ring of tentacles for capturing prey. 
· have stinging cells on their tentacles for poisoning or immobilising prey & predators. 
· have two body layers of cells in their bodies that surround a central cavity.
· have only one opening, the mouth, and their bodies have radial symmetry.
· Include sea anemones, hydra, jelly fish and coral.
3) Phylum Platyhelminthes – flatworms
· possess a front end where the mouth, major sense organs and the main integrating region of the nervous system is sited. 
· have flattened bodies with a mouth but no anus. 
· have no body cavity and rely on diffusion for everything. 
· are hermaphrodites – they contain both male and female sex organs. 
· live in other animals as parasites or are free-living in fresh water. 
· include Planaria spp, w/c live in fresh water, tapeworms & liver flukes like Fasciola hepatica.
4) Phylum Nematoda (nemathelminthes) – Roundworms
· are the most numerous animals in the world (around 5 billion roundworms) 
· are found in almost all environments, from the deepest ocean floor to the Antarctic!
· have narrow, thread-like bodies, which are pointed at both ends
· bilaterally symmetrical. 
· Their bodies are not segmented & are round in cross-section 
· don’t have a circulatory system 
· have a complete digestive system with both mouth & anus.
· contains many important parasites, such as Ascaris, which infects the guts of both humans and pigs, and the family Filariidae, which cause elephantiasis. 
· Nematodes are also a very important part of a healthy soil.
5) Phylum Annelida (segmented worms)
· have a body divided into regular segments & organs repeated along the body
· have a closed blood circulatory system. 
· are hermaphrodites, with male and female reproductive organs 
·  they have bristlelike structures called chaetae to help them move. 
· are found in moist soil and water and most are free-living. 
· Example, earthworm (Lumbricus terrestris) w/c is important because they increase the fertility of the soil. And Hirudo spp, the medicinal leech.
6) Phylum Mollusca-Soft  bodied animal
· include the most intelligent of the invertebrate species.
· Octopi and squid have well developed brains. 
· have shells or be shell-less, live in the sea, or in fresh water or on land.
·  Have a soft muscular foot with a soft body, which is often protected by the shell. 
· Their bodies are divided into head, foot & visceral mass 
· Body not segmented
· They breathe through gills. 
· include slugs & snails like the giant East African land snail (Achatina fulica), bivalves like Mytilis spp, the marine mussel and octopuses and squids.
7) Phylum Echinodermata- spiny skinned animal
· Have exoskeleton              
· Are radial symmetry
· The skin contains many spines. 
· have a mouth (on the lower side), a gut and an anus (on the upper side).
·  are all marine animals, and move around using tube feet. 
· The adults have five arms, but the larval stages do not. 
· E.g; sea urchins, starfish and brittle stars
8) Phylum Arthropoda– joint footed animal
· gets its name from two Greek words, arthron – joint, and podos – foot. 
· are the most varied animals on the Earth, with around a million different species.
· have made use of a wide range of available ecological niches. 
· have an external exoskeleton made of chitin that prevents excessive water loss but also limits their growth.
· Have segmented bodies and jointed limbs. 
· have a well-developed nervous system and a complete gut from the mouth to anus.
· is divided into a number of classes according to the number of limbs, presence & number of antennae & number of body parts. 
· These include insecta, crustacea, arachnida, diplopoda & chilopoda.
A. The insecta 
· live almost everywhere, although most are land-based.
·  have three body parts; head, thorax & abdomen. 
· have three pairs of jointed legs on the thorax along with one or two pairs of wings.
·  On their head they have a pair of antennae and one pair of compound eyes.
·  E.g; flies, butterflies & moths, beetles, wasps & bees.
B. The crustacean
·  are mainly aquatic. 
· Have two body parts – a cephalothorax (head fused with thorax) & abdomen.
· The body is often protected by a tough covering called a carapace. 
· have more than four pairs of jointed legs, two pairs of antennae and simple eyes. 
· include Daphnia, crab, prawn, shrimp, barnacle, water flea, lobsters, woodlice & crayfish
C. The chilopoda (centipedes) 
· have long bodies with many segments and lots of legs!
D. The diplopoda (millipedes) 
· [image: C:\Users\USER_1\Desktop\centi-milli-main.png]have long bodies with many segments and lots of legs!
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E. The arachnida (the spiders)
· are mainly terrestrial although some are aquatic.
·  have two body parts – a cephalothorax (fused head and thorax) and the abdomen – with no antennae. 
· have eight legs in four pairs. 
· have simple eyes but often up to eight of them. Spiders spin silken webs. 
· include spiders, ticks, scorpions and mites.
	Class Insects
	Class	Crustaceans
	Class Chilopoda
/Centipedes/
	Class Diplopods
/Millipedes.
	Class
/Arachnidan/

	· Tree body parts
· Head, thorax, abdomen
· 3  pair of jointed 
      Legs
· 1 or2 pair of wing
· have a pair of antenna
· one pair of 
Compound eye
· E.g flies, beetles
	· body two parts
  Cephalothoraxes       (fused head & thorax), Abdomen
· body covered by Carapace
· four pair jointed leg
· two pair of antenna and simple eye
·  E.g. lobsters, wood lice, water flies
	· flat body
· bright colored body
· few segment
· 1 pair of limb per segment
· Carnivores
· poisoning claws
· For paralyzing prey 
	· cylindrical body
· dull colored body
· have more segment
· 2 pair of limb per        segment
· Herbivores
· have claws for biting and chewing prey 
	· two body parts
Cephalothoraxes
Abdomen
· with no antenna
· 4 pair of legs
· have simple eyes
· E.g. Spider, tikes, scorpions, mites



9) Phylum Chordata
· have a spinal cord enclosed in a backbone of vertebrae.
· The term chordata is derived from the term notochord. 
· A notochord is a flexible rod-like structure, made of cartilage, which runs along the dorsal side of the body. It provides support to the body.
· Chordata have the following three features in common:
· have a notochord at some stage of their lifecycle.
·  have a hollow nerve cord, which is a group of nerves forming a hollow tube. This is located above the notochord.
· have gill slits during early stages of development that are later replaced by lungs & gills.
Vertebrates
· Make up more than 99.9% of the animals alive on earth today.
· have a vertebral column/backbone. 
· have the following features:
· An internal skeleton (endoskeleton) made of bone or cartilage.
· A closed blood circulatory system consisting of blood vessels.
· A well-developed nervous system.
· Two pairs of limbs.
· Kidneys as excretory organs.
· Vertebrate animals form the largest group of the phylum Chordata & they are divided into five classes:
a) Pisces – the fish
b) Amphibia – the amphibians
c) Reptilia – the reptiles
d) Aves – the birds
e) Mammalia – the mammals
A. Class Pisces (the fishes)
· are aquatic except the mudskipper & lung fish, w/c can spend short periods breathing in air. 
· have streamlined bodies with scales on their skin. 
· use gills for gaseous exchange and have fins for swimming. 
· have a lateral line system for hearing and most fish are dark on the dorsal (back) side and lighter on the ventral side. 
· Fish are ectothermic – they rely on heat from their environment to regulate their body temperature. 
· The class Pisces is divided into two subclasses:
· Bony fish (teleosts) – include Tilapia, Nile perch, cod, mackerel and catfish.
· Cartilaginous fish (elasmobranchs) – include sharks, skates and rays.
	Bony fish
	Cartilaginous fish

	Have bony skeleton
	Have cartilaginous skeleton

	Have round shaped scales
	Have scale but not round

	Opercula covering the gills
	No opercula but have gill slits

	Have homocercal Tail( even size fin)
	Have heterocerical Tail (different size)

	Usually smaller size
	Usually larger size

	E.g. Tilapia, Nile perch, catfish, cod, 
	E.g. Sharks, skates, rays






B. Class Amphibia
· The word amphibian comes from two Greek words amphi, which means both, and bios, which means life. 
· This means that amphibians spend part of their lives (as larvae or tadpoles) in water and part of it (as adults) on land.
· The amphibians were the first vertebrates to colonise the land.
·  have simple sac-like lungs (which are not very efficient) and smooth, moist skin, which is also used as a respiratory surface.
· Their lifecycle includes metamorphosis, and they need water for successful reproduction as fertilisation is external and the larval form (tadpole) is aquatic. 
· Gills are only present in the larval forms. 
· Amphibians are ectothermic – they rely on heat from their environment to regulate their body temperature. 
· includes the amphibians (frogs, toads, newts and salamanders). 

	FROG
	TOADS

	Has smooth skin
	Has rough skin

	Has a moist skin
	Has a dry skin

	Has more webbed feet
	Has less webbed feet

	Has bright colored body
	Has a dull colored body

	More streamlined body
	Less streamlined body

	Has extra-long hind legs
	 Has hind legs that are not   extra long









C. Class Reptilia
· The reptiles are mainly terrestrial animals 
· have dry skin with scales and their gas exchange takes place exclusively in the lungs.
· have developed internal fertilization and they lay eggs on land in a leathery shell. 
· Some reptiles even keep the eggs within their body and give birth to fully developed young. These reproductive developments freed the reptiles from the need to return to the water to breed and so have enabled them to colonise dry and hot environments.
·  The gill slits that are a chordate feature are seen only in embryonic development in the reptiles, and reptiles have no external ears. 
· Reptiles are ectothermic – they rely on heat from their environment to regulate their body temperature. 
· include snakes, crocodiles, and lizards
D. Class Aves (Birds) 
· have feathers over most of their body, and scales on their legs. 
· The forelimbs are adapted as wings, which most birds use to fly. 
· The sternum or breastbone has been enlarged into a big keel shape for the attachment of the wing muscles, particularly in those birds that fly. This forms the tasty meat that is so good to eat! The jaws are toothless and are covered by a horny beak. 
· Reproduce using well-developed eggs with a hard shell and in many cases the parent birds spend a lot of time and effort raising their young. 
· have light skeletons, which makes it easier for them to fly. 
· are endothermic, which means they use heat produced by their own metabolism to regulate their body temperature. 
· the only the hollow nerve cord remains in an adult bird, although the others can be seen at stages during the development of the embryo in the egg. 
· include domestic fowl, wattled ibis, white collared pigeon and the Ethiopian eagle owl. 
E. Class Mammalia
· produces milk for its young in mammary glands
· has a high internal body temperature and regulates its own body temperature. 
· sweat to help control their body temperature. 
· has hair on the skin and external ears. 
· produce live young which have developed for a time within the body of the mother in a structure called the uterus. 
· range in size from tiny shrews to elephants and whales. 
· control their body temperature and reproduce inside their bodies 
Subdivisions of mammals
· There are three sub-classes of mammals according to the way their young are produced:
1) Egg-laying mammals:
· Lay eggs, e.g. duck-billed platypus.
2) Marsupials:
· Produce immature young, which are nourished by milk in the pouch, 
· E.g. kangaroo, koala bear, opossum.
3) Placental mammals: 
· Higher mammals: 
· Produce fully developed young, which are nourished by milk from mammary glands. 
· Mammals are a very successful group of animals, which give us the biggest animals in most of the habitats on the Earth. 
· E.g. rats, cows, elephants, cats, monkeys and humans.
· There are even flying mammals, as bats have been adapted to fly through the air on their leathery wings!
Review questions
1) Which of the following is NOT one of the five kingdoms used to classify the living world?
A. Protista              B. Animalia             C. eukaryote                           D. Fungi
2) Which of the following is a characteristic of all members of the kingdom Monera?
A. does not have an enclosed nucleus         C. has a bony skeleton
B.  carries out photosynthesis                    D. breathes through gills
3) In which of the following plant divisions would you find plants that have no transport tissues and no true roots?
A. Pteridophyta          B. Gymnospermae        C. Angiospermae       D. Bryophyta
4) The following statements describe which phylum of animals? They have narrow, thread-like bodies that are not segmented, pointed at both ends, bilaterally symmetrical and round in cross-section. They have no circulatory system but they do have a complete digestive system with both mouth and anus.
A. Mollusca        B. Annelida        C. Echinodermata       D. Nematoda
5) Which class of the vertebrata has scaly skin on the legs, lays eggs and can regulate its own body temperature?
A. birds        B. fish              C. mammals                D. reptiles
Worksheet
1) Which of the following is correct binomial system in scientific writing of human being?
A. Homo sapiens       B. homo Sapiens      C. Homo sapiens    D.  Homo Sapiens  
2) Which of the following level of taxa increase in similarity and decrease in numbers?
A. Species, genus, family, order, class, Phylum, kingdom
B. Phylum, kingdom, family, order, class, Species, genus
C. kingdom, Phylum, order, class, family, genus, Species
D. kingdom, Phylum, class, order, family, genus, Species
3) All organisms that belong kingdom fungi are
A. Heterotrophs      B. Autotrophs        C. Multicellular      D. Infectious
4) Fungi feed on dead organic matter and absorb nutrients, hence known as
A. Mutualistic    B. parasites       C.  saprophytes       D. fungicides
5) Kingdom Monera contains:
A. multicellular eukaryotes         C. unicellular prokaryotes
B.  multicellular prokaryotes       D. unicellular eukaryotes
6) Which of the following in five kingdom classification system does not include eukaryotes?
A. Plantae       B. Fungi           C.  Monera         D. Protista
7) According to five kingdom classification, Protista comprises
A. both unicellular and multicellular eukaryotes      C. all prokaryotes
B. all unicellular eukaryotes                                     D. both prokaryotes and eukaryotes
8) One type of organism has some autotrophic members but is primarily unicellular. They do have a true nucleus and organelles. Into which kingdom does this organism most likely belong? 
A. Protists     B. Fungi            C. Plantae     D. Monera
9) Which grouping of organisms is considered to have the greatest amount of diversity? 
A. Kingdom      B.  Species           C. Phylum                   D. Order 
10) One type of organism is multicellular and performs photosynthesis. Into which kingdom does this organism most likely belong? 
A. Protists             B. Fungi          C. Plantae             D. Animalia 
11) Family is placed between 
A. Order and genus            C. order and genus
B. Genus and class            D. species and genus
12) Binomial system of nomenclature means that every organism has
A. Two names, one scientific and other popular
B. One name given by two scientists
C. One scientific name consisting of generic and a specific epithet
D. None of the above 
13) As we go from a species to kingdom, in a taxonomic hierarchy, the number of common characterstics
A. Will increase                 C. remain same 
B. Will decrease                D. may increase or decrease
14) If two organisms are in the same phylum, they must also be in the same
A. Class         B. species         C. family        D. kingdom
15) Basic unit or smaller taxon of taxonomy is
A. Species   	B. genus    C. family     D. variety
16) Which of the ff is the main feature of division Gymnospermae?
A. They have flowers as reproductive organs.
B. They have their seeds enclosed in a fruit.
C. Their seeds are not enclosed in fruits.
D. Their reproductive structures are carried in flowers.
17) Which of the ff is not the main features of dicot plants?
A. The embryo has two seed leaves (cotyledons).
B.  The leaves are often relatively broad and have a network of veins.
C. The stem contains scattered vascular bundles. 
D. Some dicots reach great sizes.
18) Which of the following great biologists developed the system of naming organisms that we use today?
B. Aklilu Lemma     B. Charles Darwin       C. Carl Linnaeus    D. Tilahun Yilma
19) Which of the following kingdoms of life is consisting of prokaryotic organism?
A. Fungi           B. Monera           C. Protista        D. Plantae
20) Which of the following is NOT one of the five kingdoms used to classify the living world?
B. Protista              B. Animalia             C. eukaryote                           D. Fungi
21) Which of the following is a characteristic of all members of the kingdom Monera?
C. does not have an enclosed nucleus         C. has a bony skeleton
D.  carries out photosynthesis                    D. breathes through gills
22) In which of the following plant divisions would you find plants that have no transport tissues and no true roots?
B. Pteridophyta          B. Gymnospermae        C. Angiospermae       D. Bryophyta
23) Which of the following would you use to clean up if your puppy was sick on the floor?
B. antiseptic      B. antibiotic       C. disinfectant       D. antidiuretic
24) Immunity passed from mother to foetus by way of the placenta is described as:
B. natural active    B. artificial active    C. natural passive   D. artificial passive
25) What is the product of the immune system that attaches to bacteria and makes it easier to be destroyed by white blood cells?
iii. Haemoglobin  B. Antigen  C. Antibody   D. Antihistamine
26) All of the ff gram positive bacteria differ from gram negative? Gram positive bacteria:
C. Have extra membrane outside cell wall     C. produce more dangerous endotoxin
D. More resistant to antibiotic                        D. Have thick cell wall
27) Which of the following can be taken as a good example a cell that lacks nuclear membrane and mitochondria?
    A.  Algal cell       B. Fungal cell      C. Bacterial cell     D. Protozoan cells
28) Which of the following microorganism obtain their food from other dead or living organisms using extracellular digestion?
B. Bacteria      B. Fungi                 C. Viruses              D. Protozoa
29) Gram positive and Gram negative bacteria are differentially stained by Gram's stain due to the structural difference in their:
B. Cell membrane      B. Ribosome      C. Capsule      D. Cell wall
30) Which structure that is found in some bacteria?
B. Cell membrane    B. Cell wall   C. DNA   D. Flagella
31) Which of the following means of controlling disease causing microorganism that is not sterilsation technique?
A. Autoclaving        B. Dry heat     C. Pasteurisation                      D. Ultra high temperature
6) Which of the following kingdoms of life is consisting of prokaryotic organism?
B. Fungi           B. Monera           C. Protista        D. Plantae
Unit 6
Environment
· Environment: an organism’s home and its surrounding
· Ecology: 
· deal with the interrelation ship of organism with each other & with its environment
· deal biological organization (organism   population     community   ecosystem            biomes     biosphere) 
· Ecology do not deal with individual organism
Ecosystems
· a life-supporting environment. 
· includes all the living organisms, the nutrients which cycle through the system &  physical & chemical environment in which the organisms are living.
· is the home or habitat of the living organisms within it. 
· Ecosystems are huge – the whole world is an ecosystem – but we break them down to look at smaller ecosystems such as a rainforest, a pond or a tree.
· Living organisms are affected by abiotic & biotic components of the ecosystem.
Abiotic components/factors 
· are the non-living elements of an ecosystem. 
· Includes amount of sun light & rainfall, temperature, pH, type of soil and rocks, level of oxygen, water & wind.
Biotic components	
· are the living organisms within an ecosystem 
· The number of predators in an ecosystem is one biotic component that has a big effect on the numbers of other organisms in the area. 
· A pride of lions in an area will affect the numbers of prey animals that survive
· the number of caterpillars will make a difference to the number of plants that survive and reproduce.
· The amount of food available is another important biotic factor, which particularly affects animals. 
· Biotic components of an ecosystem also include the numbers of parasites & diseases.
· High levels of parasites or a serious disease will reduce the numbers of animals or plants in an ecosystem.
· Habitats may be on land – when they are known as terrestrial habitats or they may be in water, when they are called aquatic habitats. 
· There are two main types of aquatic habitat – the marine habitat, which is the salt water of the seas and oceans, & the freshwater habitat of lakes, ponds, rivers & streams.
· The final biotic component which has a big effect on ecosystems is competition. E.g; 
· There can be competition b/n different species all trying to get the same food.
· There is competition between members of the same species for the best mate, nest site or sun light.
· Animals compete with each other for food, water, territory and mates. 
· Competition for food is very common. Herbivores (animals that eat plants) sometimes feed on many types of plant
· Competition is common among carnivores (animals that eat meat) – they compete for prey. E.g; Wildebeest are hunted by several different predators.
· Animals often avoid direct competition with members of other species when they can.
· It is the competition between members of the same species which is most intense!
· Prey animals compete with each other too – to be the one that ISN’T caught!
· Adaptations like camouflage colouring, so you don’t get seen, and good hearing, so you pick up a predator approaching, are important for success.
· Camouflage
· is important both to predators (so their prey doesn’t see them coming) & to prey (so they can’t be seen).
· is the ability of an animal to blend its color into the surrounding environment to avoid detection. 
· Competition for mates can be fierce. 
· Many male animals display to the female to get her attention. 
· Plants might look like peaceful organisms, but in fact the world of plants is full of fierce competition – just like animals! 
· Plants compete with each other for light, water & nutrients (minerals) from the soil.
· We try to get rid of the weeds to remove the competition for water, light & minerals. 
                                          Review questions
1) Which of the following is not an abiotic component of an ecosystem?
A. sunlight          B. rainfall            C. food              D. wind
2) Which of the following is not a biotic component of an ecosystem?
A. predators            B. rocks                C. parasites              D. diseases
                                       Food relationships
· Based on the mode of nutrition  organism divided into two
1. Autotrophs (producer) 
· Organisms that can make their own food
· Autotrophs can be divided into;
· Photo autotrophs (light feeders); 
· organisms that use sun light as primary source of energy to synthesis their own food 
· E.g. Green plants because of making carbohydrate they are known as producers
· Chemo autotrophs; 
· are a small number of organisms that can get energy from the breakdown of sulphur-containing chemicals.
· a group of organisms that release energy from simple chemical reaction.
·  E.g. nitrifying bacteria, green sulfur bacteria
2. Hetrotrophs (Consumer)
· Organism that cannot synthesis their own food.
· all of the animals that eat plants or other animals
· Feed on other organism
· Can be divided as herbivores, carnivores, omnivores and decomposer      
· Herbivores; animal that feed on vegetation. E.g. caw, giraffe            
· Carnivores; animal that feed on animal flesh. E.g. Lion , cat                
· Omnivores; animal that feed on b plant and animal flesh. E.g. human ,rat
· Decomposers; organism that break down dead bodies. E.g. bacteria, fungi
                                                Food chains
· Is a simple and direct feeding relation ship
· Involves the transfer of energy and nutrient from one organism to another
· Energy flow from producer to consumer.  Producers                                   Consumers
· Producers; first trophic level. Green plant
· Primary consumer; second trophic level. Herbivores and omnivores
· Secondary consumer; third trophic level. Herbivores and omnivores
· Tertiary consumer; forth trophic level. Carnivores
· Omnivores can occupy primary and secondary consumer
· Decomposers are found at the end of food chain
· Grass                Cow               human
· Grass; first trophic level and producer
· Cow; second trophic level and primary consumer
· Human; third trophic level and secondary consumer
· Aquatic food chain start microscopic photosynthetic organism known as phytoplankton
· phytoplankton               zooplankton             fish            human
· The first stage of the chain involves converting light energy from the sun into stored chemical energy in plants by photosynthesis. 
· Some of the energy produced by a plant is passed on to the animal which eats it. 
· This will usually be a herbivore, although it could also be an omnivore. 
· The herbivore (or omnivore) is known as a primary consumer, because it eats plants. 
· The carnivore (omnivore) is called a secondary consumer b/c it eats the plant eater.
·  At the end of every food chain are the decomposers – the bacteria and fungi which break down the remains of animals and plants and return the mineral nutrients to the soil. They are often not shown in food chains.
· The different levels within a food chain – the producers, primary consumers, secondary consumers, etc. are known as the trophic levels. 
· Some of the simplest food chains have only two trophic levels. 
· E.g; banana → human (In food chains the arrow → means ‘is eaten by’.) 
                                                 Food web                                                                                                      
· Is a complex feeding interrelation between organism that consists many food chain
· The actual feeding  relationships in a community
· actual food transfer in nature from producers to consumers.
· Antelope may be prey for lions, leopards or hyenas. 
· In a food web, the interactions between many different food chains can be shown.
                                                            Energy for life
· radiation from the sun is the source of energy for all communities of living organisms.
·  Solar energy pours out continually onto the surface of the earth and a small part of it is captured by the chlorophyll in plants. 
· It is used in photosynthesis and the energy from the sun is stored in the substances which make up the cells of the plant. This new plant material adds to the biomass.
· This biomass is then passed on through a food chain or web into the animals which eat the plants and then on into the animals which eat other animals. 
                          Biological/ecology pyramids
· Is a geographical representation designed to show the bio-productivity at each trophic level in a given ecosystem
· Three type of ecological pyramid
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A. Pyramid of numbers:
· Graphical representation of  the number of individuals/organisms at each trophic level
· Trophic level is the feeding level (stage) of an organism in a food chain.
· In most ecosystem the number organism decrease from producer to consumer                                                                                                                                                                           
· When you look at a food chain, there are usually more producers than primary consumers, and more primary consumers than secondary consumers. 
· However, in many cases a pyramid of numbers does not accurately reflect. E.g;
· cows eat grass, and people eat cows – and that doesn’t make a very good pyramid of numbers either!
                              [image: ]
B. Pyramid of biomass:
· Is a measure of the total mass of dry organic matter produced in a given community.
· Pyramid based on the dry mass of tissue of organism at each trophic level
· The total amount of biomass in the living organisms at each stage of the food chain
· The  total amount of biomass decrease as we go from producer to consumer
· Biomass; 
· all the organic material produced by living organisms.
· is the mass of living material in an animal or plant.
· all biomass is built up using energy from the sun. 
· At each trophic level biomass is lost by;
· Heat from respiration
· Urine,  faeces and to provide energy
                                  [image: ]
  Limitation: Gives equal value to tissue which differ in Chemical Composition and energy value
C. Pyramids of energy:
· Shows the amount of energy lost and transferred in each trophic level.
· Pyramid drown based on the amount energy produce at each trophic level
· It gives the most accurate representation ecological pyramid
· Excess protein which is eaten but not needed in the body is broken down and passed out as urea in the urine. 
· The same is true for carnivores, they often cannot digest hooves, claws and teeth, so some of the biomass that is eaten is always lost in their waste.
· Part of the biomass which is eaten by an animal is used for cellular respiration. 
· The muscles use energy to contract, and the more an animal moves about, the more energy (and biomass) it uses from its food. 
· Much of the energy produced in cellular respiration is eventually lost as heat to the surroundings. 
· These losses are particularly large in mammals and birds, because they are warm-blooded. This means their bodies are kept at a constant temperature regardless of the temperature of the surroundings. 
· However, pyramids of energy are very difficult to measure so practically we usually use biomass.
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                                               Recycling Nutrients in Nature
· Living things are constantly removing materials from the environment.
·  Plants take minerals from the soil and these minerals are then passed on into animals through the food chains and food webs which link all living organisms.
· The nutrients held in the bodies of dead animals and plants, and in animal droppings, are released back into the soil by the action of decomposers (bacteria and fungi). 
· They feed on waste droppings and dead organisms. They digest them and use some of the nutrients. They also release waste products, and these are nutrients broken down into a form which plants can use.
· The chemical reactions which take place in micro-organisms, like those in most other living things, work faster in warm conditions. 
· But as in other organisms, these reactions are controlled by enzymes, and if the temperature gets too hot, the reactions stop altogether as the enzymes denature. 
· They also stop if conditions are too cold.
· the decay of dead plants and animals – and dung takes place far more rapidly in warm, moist conditions than it does in cold, dry ones.
· The majority of decomposers respire like any other organism to release energy to feed and reproduce as rapidly as possible. This means that decay takes place more rapidly when there is plenty of oxygen available.
· Decomposers are useful is in sewage treatment & the garden. 
· The compost produced is full of mineral nutrients released by the decomposers. 
The nitrogen cycle
· Nitrogen is a part of the structure of amino acids, proteins, DNA and RNA.
· Green plants absorb nitrogen in the form of nitrates dissolved in the soil water. 
· They use these nitrates to make proteins, and then this protein is passed along the food chain as herbivores eat plants and are then eaten themselves by carnivores. 
· is vital to the formation of proteins and healthy growth, plants cannot use the nitrogen which is in the air around them. 
· It is an inert gas and in that form it is so unreactive that it is no use to them at all.
· Urine contains urea, a breakdown product of proteins, and proteins are also passed out in the faeces, so the waste passed out of animals’ bodies contains many nitrogen-rich compounds. 
· When animals and plants die their bodies contain a large proportion of protein. 
· Some of the decomposing or putrefying bacteria and fungi which break down the waste products from animals and the bodies of animals and plants act specifically on the proteins. 
· As they break down the protein they form ammonium compounds. 
· These ammonium compounds are then oxidised by nitrifying bacteria which convert them to nitrates 
· Not all of the nitrates in the soil come from the process of decay. 
· Nitrogen-fixing bacteria in the soil can actually convert nitrogen from the soil air into ammonia, which is then converted into nitrates.
· The legume plants – is plants such as peas, beans and clover – have nodules on their roots which are full of nitrogen-fixing bacteria. This is an example of mutualism, where two organisms live together and both benefit. 
· The bacteria get protection and a supply of organic food from the plant, whereas the plant gets ammonia that it can use to form amino acids. 
· The bacteria produce far more ammonia than their host plant needs – and the excess passes into the soil to be used and turned into nitrates by the nitrifying bacteria. 
· Denitrifying bacteria uses nitrates as an energy source and breaks them down again into nitrogen gas. 
· Denitrifying bacteria reduce the amount of nitrates in the soil!
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The carbon cycle
· all of the main molecules of life are based on carbon atoms. 
· carbon is constantly recycled between living things and the environment. 
· Carbon dioxide is removed from the air by plants in the process of photosynthesis.
· It is used to make the carbohydrates, proteins & fats w/c make up the body of the plant. 
· Then when the plants are eaten by animals, and those animals are eaten by predators, the carbon is passed on and becomes part of the animal bodies. 
· When green plants themselves respire, some carbon dioxide is returned to the atmosphere. 
· When animals respire they release carbon dioxide as a waste product into the air.
· Finally when both plants and animals die, their bodies are broken down by the action of decomposers and when these microbes respire, they release carbon into the atmosphere as carbon dioxide.
· carbon dioxide is also released into the atmosphere in the process of combustion.
· Now a day, the amount of carbon dioxide produced is increasing fast as the result of human activities. 
· We are burning huge amounts of fossil fuels in our cars, our planes and also in power stations to generate electricity. 
· This build-up of carbon dioxide gas in the atmosphere is generally believed to contribute to the greenhouse effect, also referred to as global warming. 
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· Deforestation increases the amount of carbon dioxide released into the atmosphere as burning the trees leads to an increase in carbon dioxide levels from combustion. 
· The dead vegetation left behind decays as it is attacked by decomposing micro-organisms which releases more carbon dioxide.
· Methane is another greenhouse gas which causes air pollution and the levels of this gas are rising too. 
· Methane has two major sources. 
· Rice: As rice grows in swampy conditions, known as paddy fields, methane is released. 
· Cattle: Cows produce methane during their digestive processes and release it at regular intervals. In recent years the number of cattle raised to produce cheap meat for fast food like burgers has grown enormously, and so the levels of methane in the atmosphere are rising. 
· As a result of human activities the amount of carbon dioxide (and methane) in the air is continuing to increase. 
· This build-up acts like a blanket and traps heat close to the surface of our earth. 
· This causes the temperature at the surface of the earth to rise. 
· Chemicals used as refrigerants in fridges and freezers and in aerosol cans have made the ozone layer around the earth thinner. 
· Over the Antarctic regions there is what is known as an ‘ozone hole’ where the layer is very thin indeed. 
· Ozone protects us from the harmful ultraviolet light in the sun’s rays. 
· As the ozone layer thins, more people are getting skin cancers & suffering eye damage from the sun.
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Adaptations
· Adaptations; features of organism develop which make it possible for them to survive in a particular habitat
1) Animal adaptation in cold climate
· Reduce surface area to volume ratio, larger in size like seal, whales and polar beer in order to prevent heat lost.
· Have small extremities like ear to reduce heat loss. E.g. polar beer 
· Have thick layer of fat under skin (blubber) to store more internal heat
· Have thick fur coat on the outside will insulate an animal
· Arctic animals are adapted to reduce the heat lose from their bodies
· The fat layer also provides a food supply. 
· Animals often build up their blubber in the summer. Then they can live off their body fat through the winter when there is almost no food.
· the colours which would camouflage an Arctic animal in summer would stand out against the snow in winter.
· Many Arctic animals including the Arctic fox, the Arctic hare and the stoat change the greys and browns of their summer coats for pure white in the winter.
2) Animal adaptation in dry/hot climate
· The biggest challenge of animal live in desert
· Coping with the lack of water
· The rise of core body temperature
· Large surface area to volume ratio (small size) to loss more heat
· Obtains water from the food they eat
· Lot of sweat produced in order to coal the body
· Active in early evening and late evening
· Big ear like fennec fox to loss heat faster
· Thin fur coat in order to loss heat
· Many desert animals are adapted to need little or no drink 
· they get the water they need from the food they eat.
· Most mammals rely on sweating to help them cool down
3) Plant adaptation in hot/desert  
· Deep growing root system to absorb water
· Thick and fleshy stem, root to store more water
· Sunken and few stomata to reduce the amount of water loss
· Thick waxy cuticle to reduce the amount of water loss
· Leaves are reduce to reduce transpiration
· Have curled leaves; these reduce the surface area of the leaf & trap moist air around the leaf.
· plants need water for photosynthesis and to keep their tissues upright – if a plant does not get the water it needs it wilts and eventually dies.
· Plants take in water through their roots in the soil. 
· It moves up through the plant and is lost through the leaves in the transpiration stream. 
· There are small openings called stomata in the leaves of a plant. 
· These open to allow gases in and out for photosynthesis and respiration. 
· When it is hot and dry, photosynthesis and respiration take place fast. As a result, plants also lose water very fast. 
· plants that live in dry conditions cope? 
· Most of them either reduce their surface area so they lose less water or they store water in their tissues. 
· plants can cope with dry conditions is to store water in their tissues.
·  When there is plenty of water available after a period of rain, the plant stores it. 
· Plants which store water in their fleshy leaves, stems or roots are known as succulents. 
· Cactus plant doesn’t just rely on their spiny leaves to help them survive in dry conditions. 
· They are succulents as well. The fat green body of a cactus is its stem, which is full of water-storing tissue. 
                                                      Spreading the seeds
· Animals and plants compete with each other for resources.
·  To compete successfully a plant has to avoid competition with its own seedlings.
·  The most important adaptation for success in most plants is the way they shed their seeds
· Plant seeds scattering rely on water, wind & animals  to carry their seeds away. 
                                                       Tree-growing project
· Trees produce oxygen and remove carbon dioxide from the air. 
· They help to reduce the effects of air pollution and also reduce global warming. 
· To plant a tree successfully:
· the soil must be prepared, a big hole must be dug
· Water must be put into the hole before the tree is planted.
· Once the sapling is in place, the soil must be pressed very firmly around it 
· For at least the first year they will need extra water if the season is very dry.
Worksheet
1. All non-living things in an ecosystem are called?
A. Abiotic component       B. Biotic components        C. Population     D. ecosystem
2. A certain plants requires moistures, CO2, light, and minerals. This shows that living   organism depend on;
A. biotic factor                                      C. Abiotic factor 
B. symbiotic relationship                  D. carnivore and herbivore relationship
3. Which is a biotic factor operating in an ecosystem?
A.  climate in a given region                                   C. amount of nitrogen gas in the air
B. carnivore that consume other animal            D. rate of flow of water in the river
4. A cactus is adapted to survive in a desert condition. Which of the following is true?
A. Flower only open during the heat of the day     C. leaves are spin to prevent water loss
B. leaves are spin to prevent eating by animals     D. swollen stem stores water
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