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Biodiversity

Earth Creation History

The Earth was created 2-5 billion years ago.

Two out of four living groups were found to inhibit aquatic environment i.e. Algae.

The Living Organism:

Any living being is called “Organism”
Organism: an organized system
With a specific identifiable shape

Each organ within this system has a specific function i.e. growth, reproduction,
sensitivity, metabolism, etc...

Biodiversity:

Biodiversity: the variety and variability of living organisms, their types and numbers
at the genetic, species and ecosystem level.

Variability in the Ecosystem:

1. Dominant species

2. Relatively dominant species

3. Or those rich and poor population in a biological community.

Biodiversity with respect to seasonal and habitat variations:

Biodiversity increases in warmer habitats, while decreases in colder ones.

Biodiversity increases as you elevate higher from sea level especially in heavy rain
fall areas.

Biodiversity is always rich in tropical regions, while poor in desert environments
(either dry or glacial).
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4. Tropical forests occupy 7% of the earth’s area however comprise 90% of the
biological species.
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Fig. 1: Food Web
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Fig. 2: Biodiversity with respect to habitat variations World wide
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First Term

Classification Of Living Organisms:
* Firstly, Organisms were classified as Plants and Animals for those reasons:

1. A plant cell has a cellulosic (wooden) cell wall surrounding it, while
animal cell has not, which allows it to change its shape i.e. Amoeba

2. Plant growth is unlimited unlike animal growth which is limited to a certain
size

3. Most animals have the ability to move

4. Plants and animals differ in the type of nutrition: plants are auto- trophic,

while animals are heterotrophic.

e Then, they were classified into Prokaryotae and Eukaryotae:

1. Prokaryotes (primitive nuclei): Mostly primitive unicellular organisms
or slightly multicellular that lacks a membrane-bound nucleus, their primitive
nucleus is only comprised of DNA devoid of any nuclear membranes or nuclei.
It divides by binary fission. i.e. Monera

2. Eukaryotes (True nuclei): Unicellular or multicellular organisms whose
cell have a nucleus enclosed within membranes with chromatin matrix, nuclei,
as well as organelles such as Mitochondria and Golgi apparatus. It reproduces
vegetatively, sexually and asexually. i.e. Fungi, Protista, Plantae and Anamilia.
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Fig.. 3: Comparison between Prokaryotes and Eukaryotes
Final Iy, organisms were classified into five different groups according to different characters such as cell
structure, form (shape), motility (movement) and nutrition.
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Table 1: Comparison bet\ween the five different kingdoms according to different characters:

(Unicellular,
prokaryotic)

Biological Classification

Nutrition

First Term
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ingdom Monera Protista Fungi Plantae Anamilia
Character
Cell Structure Prokaryotes Eukaryotes
Form Unicellular Mostly Multicellular
Unicellular
Nutrition Autotrophic Saprophytic,
or Phototrophic | parasitic Phototrophic Holozoic
Heterotrophic Or
Symbiotic
Motility By flagella By Flagella or Contracting
Cilia Non-motile Fibrous tissue
(muscles)
ANIMALIA FUNGI
PLANTAE Multicellul
- uiticeliular, s
(Multicellular k ti Multicellular,
: eukaryotic) .
eukaryotic) eukaryotic)
PROTISTA
(Eukaryotic, unicellular
nd multicellular)
EUBACTERIA ARCHAEBACTERIA

Unicellular, prokaryotic)
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Modes of Nutrition

A) Autotrophic:

Organisms that can make their own food through building their need from organic
substances and inorganic ones.

They were classified according to their use of energy into:

1. Phototrophs 2. Chemotrophs

1. Phototrophic Nutrition:

* Organisms who can obtain energy from sunlight like green plants which contain
Chlorophyll.

6CO; + 12H,0 'ghtenersy CoH1,06 + 60, + 6H.0

* Also there’s a type of bacteria named Green Sulfur bacteria rely on H>S instead
of H2O as a source of Hydrogen.

6CO2 + 12H,S lahtenersy CeH1,06 + 12 S + 6H20

2. Chemotrophic Nutrition:

Organisms obtain their energy through the oxidation of some organic substances
such as ammonia. Those organisms possess a special enzymatic systems that helps in
oxidizing and forming phosphoric bonds rich in energy.

1. Nitrosomonas : Oxidizing ammonia into Nitrite

NHs; +O2 = HNO:2 + H:0 + Energy

2. Nitrobacter: Oxidizing Nitrite into Nitrate

HNO, + O, =  HNOs +Energy

B) Heterotrophs:

Organisms that can’t make their own food by itself and so feed on the expense of
other living organisms. They are divided into:

Holozoic 2. Saprophytic

Parasitic 4. Symbiotic
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1. Holozoic Nutrition (Predation):
e Herbivores: Organisms feeding on plants.
e Carnivores: Organisms feeding on animals and insects.
e Omnivores: Organisms feeding on both plants and animals.

2. Saprophytic Nutrition:

e These organisms obtain their food from the bodies of decomposed plants and

animals.

e Examples of which are Fungi and yeasts as well as some bacteria.

e They have the ability to secrete certain enzymes that can convert decomposed
organic substances (as proteins, carbohydrates and fats) into simple substances that
can be easily absorbed through their cellular membranes.

3. Parasitic Nutrition:
e The Parasite organism gets its food from another organism called the Host.
e Types of parasites:
1. Obligate Parasites: Can not be cultivated in the lab i.e. Poliovirus
2. Facultative Parasites: Can be cultivated in the lab like many Bacteria
and Fungi.

4. Symbiotic Organisms:
« Some organisms can live together in cooperation where they exchange nutrients
examples of which:
1. Lichens: an Alga living in symbiosis with a Fungus.
2. Mycorrhizae (root fungi): they exchange nutrients with roots of some plants.
3. Bacterial nodules: Rhizobia; nitrogen fixing bacteria living in the root nodules of
leguminous plants.
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Ecosystem

« A community made up of living components (Biotic) and non-living ones (Abiotic),
interacting as a system and functioning as a unit. The components of this system are
linked together through nutrient cycles and energy flows.

* The biotic components consists of:
1. Producers: Plants or algae
2.  Consumers: Herbivores and/or Carnivores

3. Decomposers: Saprophytes

a food chain

producer
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consumer
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Energy Flow Of A Food Web:

pyramid of available

energy at the trophic

levels of a food web :
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A model of an Ecosystem demonstrating a food web:

alood web
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Habitat and Ecologic Niche
« Habitat: the place where the organism lives (Address).

» Ecologic Niche: the role of the organism (Job).

« One organism may live in different habitats and environments examples of that are:

1. A tadpole (a frog stage) is a 1%t consumer feeding on algae (Herbivore), while the
mature frog is a 2" consumer feeding on insects (Carnivore).

2. Little tortoises are 2" consumers as they feed on worms and snails (Carnivores),
on the other hand mature tortoises are 1% consumers as they feed on algae
(Herbivores).

Inter- and Intra- specific Interactions:

A)lInterspecific interactions: Environmental Interaction Between Different Species

e Competition:

1.0rganisms living in the same habitat and competing for the same nutrients.
2. Examples: Paramecium aurelia , P. caudatum

e Commensalism:

1. A relation between two organisms where only one benefit without harming the
other.
2. Examples: Some worms find shelter on shells of marine organisms.
e Proto-cooperation:

1. A relation between two organisms where they both benefit from this
relationship with the possibility that one can live separately from the other.

2. Examples: Some hermit crabs often pick up a sea anemone to attach to their
shell to dissuade attackers, where sea anemone spreads out long stinging
threads over the shell. These relationships go both ways as the anemones are
able to pick up more food.

* Mutualism:

1. Both organisms benefit from the relationship. Both organisms can’t be apart
and can’t survive without each other.
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2. Termites and microbes living in their guts, where termites depend on them to
digest the complex sugars in wood into simpler molecules they can use for
food. Digesting cellulose to acetic acid.

 Amensalism:

1.  Arelation between two organisms in which one organism is inhibited or
destroyed while the other remains unaffected .

2. Example: Some organisms produce antibiotics affecting the growth of
others. i.e. Penicillum

B) Intraspecific interactions: Environmental Interaction Between individuals of the
same species. Two points of views were raised among ecologists:

1. A group finds it positive for the community to cross-breed, reproduce and
continue to thrive.

2. The other finds it negative for the community as they compete for limited
resources.

« Examples:

1. A herd of deer and wolf ( A wolf only chases the stray deer).

2. The experiment of the golden fish and the colloidal silver solution.
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Virus and Bacteriophage

Nature of Viruses:

* One of the agents causing disease to man animals and plants.

* They were first named “Virions”; meaning toxins.

« Can not be isolated from the host body.

* They are now classified under “Nano-organisms”.

» They are of different shapes and sizes.

» They appear to look like crystals with the ability of dividing as they contain Nucleic
acids and Nucleoproteins.

» Viruses form a unique link between livings and non-livings .

« Evanowsky discovered Viruses by chance during the isolation of bacteria from
Tobacco Leaves by filtration.

* Viruses are solid particles of constant sizes and an ability of changing forms and
internal structure by mutation.

* Viruses are formed of : 1. Protein coat 2. Nucleic acid

' Tobacco Mosaic Virus (TMYV)

RNA o g s s gtV TMV Sl G0 257 s ed oS 5 e AV
(Fig. 87) diagram of nucleocapsid of virus particle with helical symmetry
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Viruses between living and non living worlds

« Two opinions_are suggested about the formation of Viruses:
1. Many scientists believe that Viruses are crystals developed from extinct
organisms which by time lost many of its vital characters because of its obligate
parasitism.
2.0r it developed from a non living material that acquired some vital characters.

» Living Characters of Viruses:
1. Their Ability to grow and reproduce.
2. Their Obligate Parasitism.
3.Each virus has a specific lethal temperature.
4. They can produce mutant strains (electronically not genetically).
5. They have a wide host range. (Table 1)

* Non-living characters of Viruses:
1. Their ability to crystallize.
2. Losing all life characters outside their host.

Table 1: Viral Diseases transmitted from animals to man

Viral Disease | Principal Host Other Natural Hosts Transmitted By

Yellow Fever Man Monkey Mosquitos
Cowpox Cow Man Touch
Rabies Dog Cat — Wolf— Fox - Man Biting
Psittacosis Parrot Pigeon And Other Birds- Touch
(Parrots Fever) man
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Viral Classification

* Viruses are classified according to the followings:

. The Host

. Type of tissues

1
2
3. Type of Nucleic Acid
4

. Bergey’s Classification Manual.

Viral Classification according to:

1- The Host

_ Man__ Animal___Plant___Insects _ Bacteria

Poliovirus

Rabies

Mumps
Measles

Trachoma

Influenza
Smallpox

Chickenpox

First Term

Sheep pox

Rabies

Parrot fever

Caitle
plague

New Castle
Disease

Yellow fever

Sarcoma

Exanthema

Tobacco Mosaic Virus
(TMV), Tomatoes,
Cabbage, lettuce, Many

efe.... Viruses
Banana Bunchy Top attack

s BB Siilkoworm

Necrotic SpotVirus 404 other

Streak Virus butterflies

DwarfVirus
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Different
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Viral Classification according to:
2- Type of Tissue

Tissue Yiral Group Viral Disease

Nervous System Neurotropic Encephalitis, Rabies, Poliovirus
Smallpox, Measles, Chickenpax,

Skin and Mucous Dermatropic Cowpox
Membranes (Mouth P -

and Nose)

Internal Organs Viscerotropic Deng Virus, Yellow fever
Respiratory System Pnenmotropic Influenza, Parrot fever
Chiﬂkfﬂt;ﬂﬂ Rabbits Neotropic Lymphoma, Sarcoma, Leukemia

SIS

3- Type of Nucleic Acid:

1.Deoxyvira: It includes all Viruses with DNA like Small pox and Trachoma
Viruses.

2. Ribovira: It includes all Viruses with like Influenza, Hepatitis, Poliovirus
and Yellow Virus.
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Nucleic Acid Structure
1. DeoxyNucleic Acid (DNA)
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Nucleic Acid Structure
1. DeoxyNucleic Acid (DNA)
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4- Bergey’s Classification Manual:

e It was used since 1957; but not anymore.

e Microtatobiotes, are classified into:
1. Protophytes: which are classified into:

1.Schizophyceae (Cyanobacteria)

2.Schizomycetes (Bacteria & Fungi).
3. Rickettsiae ( Virus —like).
4. Viruses

2. Thallophytes: (Thallus form organism with stem, roots and leaves-like
structures); they are classified into:

1. Algae
2.Non flowering plants

3. Flowering plants.
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Viral Cultivation

* Viruses are Obligate Parasites and they are highly specific regarding their hosts,
therefore they are only cultivated within the living cells of their host.

* Ways of cultivating viruses:

1. Animal Infection: injecting Rabies in dogs ‘brains for obtaining vaccines.

2. Embryonated Eqqg Infection: using chicken eggs.

» A method described by Good Pasteur:
1. Using Embryonated Fertile chicken eggs.
2. Incubating the eggs from 8-12 days for 37° C.

3. The Virus is injected into eggs after the shell surface is disinfected and sealed
with gelatin or paraffin.

4. Infected eggs are incubated for another 3 days.

5. This method works with some viruses but not them all.

Air sac \
. Injection into
chorioallantoic
\ membrane
Injection into "\

chorioaflantois 53

. Virus Production
Injection into
embryo *« Embryonated Eggs (Dry
Form)
~Fertile eggs (12 days)
/ —Virus injected into
2 choricallantoic membrane N3
4 \ -3 day incubation .
l £ —Membranes harvested
' (Sx108viruses/egz)*
Injection into ; —Remove undesirable
amnion / solids/concentrate
* Injection into —Stabilize and freeze dry
yolk sac

Capprgnt © 2008 Pearsan Ecuacation. g . pebishing s Seoiamie Cumasngs.
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3. Cell or tissue cultures (living).

. First, this method was used:

1. Using blood clots, after separating plasma. The virusis then injected into
a mixture of blood plasma and some tissues.

2. The mixture is filtered to obtain pure Viruses.

» Advantages:

1. Obtaining a large quantity of pure identifiable Viruses.

2. It can be used for commercial production of Viruses and Vaccines.

3. It avoids the complications caused by the Embryonated Inoculation
method.

*  Now, the most used method is the one where a single type of cell tissue is used
and it consists of:

1. Nutritive media prepared to grow the cell tissue (i.e. Terrod’s solution).
2. Living tissue susceptible for viral infection (skin, kidney, liver or plants).
3. Viral inoculum (infected tissues or blood).

4. Antibiotics ( to get rid of bacterial or fungal growth).

wwwihuttersiock com - BOTEEL2H
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 Forms and Sizes of Viruses:

Spherical: The diameter of which ranges between 17-400 pm
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e Viruses, Viroids and Prions:

Virus: consists of a protein coat and nucleic acid.
Viroid: consists of nucleic acid only.

Prions: consists of a protein coat only.

* Chemical structure of Viruses:

« Simple Types;consists chemically of a nucleic acid core (DNA or RNA)
surrounded by an outer protein coating or capsid. They are not united,
but separated. e.g. TMV.

« Some complicated forms; beside protein and nucleic acid, they may
contain phospholipids, carbohydrates, some minerals and vitamin like
compounds e.g. Cowpox and Swine flu.

» The protein coat (capsid) is made up of small units called capsomeres.
Its main role is the protection of the viral nucleic acid against cell
enzymes.

* The protein coat never takes part in the infection process, only the
nucleic acid is involved in the cell infection.

1. Nucleic acid Structure:

P)—5—B

Phosphate group Pentose Sugar Nucleic Base

There are two tvpes of nucleic acids:

1. RiboNucleic Acid (RNA): It is composed of Ribose sugar (12), Nucleotide bases
Adenine (A), Guanine (G), Cytosine (C), Uracil (U).

2. DeoxyriboNucleic Acid (DNA): It is composed of Deoxyribose sugar (1)),
Nucleotide bases Adenine (A), Guanine (G), Cytosine (C), Thymine (T).
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Chemical structure of Viruses

1. Nucleic acid Structure
Pentose Sugar (S)
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Chemical structure of Viruses

1. Nucleic acid Structure
Nucleic Bases
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Cytosine

Nucleobases
Nuglfoabasos ofegm

« Characteristic Features of DNA and RNA:
1. DNA is a double stranded molecule consisting of a long chain of
nucleotides which are base-paired by hydrogen bonding. They are either
a long (Purine Base) of A and G or a short (Pyridine base) of T and C. It
is always either A-T or G-C.
2. Each strand complements the other.
The nucleic acid is found and formed in the nucleus.
4. The Genetic profiling: is the process of determining an individual’s DNA
which are as unigue fingerprints.
5. RNA is built from DNA through the split of the two helix and the
replacement of “Thymine” into “Uracil”.

w
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Table 5.1, Diference between RNA and DNA

RNA DNA
RNA is single stranded exceptin some viruses | DNA is deuble sranded except in few virues
RINA have ribose sugar DNA luvcdeoxm uwr
Bases present are adenine, guanine, cylosine | Bases present are adenine, guanine, cylosioe
and racil, and thymine,
Adening pairs with uracl Adenine pairs with lby'lfl'.lc
Purine s not equal 10 pyrimidine Purine is equal to pyrimidine (Charga's rul)

Regions having complementacy nucleotides, | Complementary nucleotides are preseot
puis, 4nd form hat pin loop like sictvre [ throughout the lengih of the DNA.

and helical, |
RNA is genetic materal in some viruses, | DNA is the genetic materal in ll bving

OrgaAnisMS,
Length of RNA is shor consiting of only few | Length of DNA is quite large consiting of
thousands nucleotides, millions of nucleotides.
Three types of RNA are present in an DA ocurs only in one form in an organism,
organisin: mRNA, rRNA, (RNA,
mRNA occurs 10 nucleolus, rRNA and tRNA | DNA occurs in nucleus, nucleolus, and
0ccur in cyloplasm, extrachromosomal DNA in mitochondria and

chloroplast,

—_——
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Nucleic Acid Structure
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Nucleic Acid Structure
RiboNucleic Acid  (RNA)

SUGAR
BASE

=

g
(>
()
€5
[

222222222



Chemical structure of Viruses
2. Protein structure “

Chemical structure of Viruses

2. Protein structure
H

+ ) J— " H H
A~ ~CO0> uN - c COOH ; |
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d) @ '
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ahme Sarine
i
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CH;~ CH,~ CH |
e T H,;N = C — COOH

Lysine (basic) @
Phenaline Aspartic acid

Cyteine (sulfer-containing)
(Fig. 91) some amino acids
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Chemical structure of Viruses

2. Protein structure
Aarmmino acid (1) Aarmiino acid (2)

Chemical structure of Viruses
2. Protein structure

H
. | -

Amine group Ha N — C w COOH Carboxylic group

D

* The difference boetween the amino acids is due to the difference in the nature of the R group.
* The protein part consists of many amino ackds connected together by o “Vopoide Hand®™,

.| ¢ CO = NH) (Pptide bonds) -,

- N' NP e cii- e 4t @o == ame’em d” ;Niv H — COOH
H - = /l
C\?E) R
- ey JHOEC (l:l

A protein molecule consists of a chain of amino acids with different R groups (K1,
2, R3, cte.), This chain ends with anl AMINE group from one end and a

F.‘AEEISRT LIC groupll‘rnn: the other end.
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* Interferon:

* A group of signaling proteins, similar to Hemoglobin in size.

* Interferon is released in large amounts by the cell infected with virus to
resist any upcoming infection attacks.

» The importance of interferon in curing the infected organism is due of
being released in large amounts before the formation of antibodies.

* Replication of Viruses:

1. Viral Adsorption: 10 — 60 min.
2. Entry: There are two opinions:
a. The First: The whole virus gets inside the cell.

b. The Second: Only the nucleic acid penetrates the cell leaving the protein outside
the cell.

w

Deleting the cell formation and taking control of the host cell’s.

4. Replication where many copies of the virus are made by the host cell’s. this only takes
hours where viral nucleic acids and proteins are made.

5. Viral shedding where viruses are released out of the cell infecting another new cell.

» Bacteriophages:

1. They were discovered by Twort & D’Herelle in 1917 where they recorded a dramatic
account of a man suffering from dysentery who was restored to good health by
bacteriophages.

2. Itis also known as “Phage”, is a virus that infects and replicates within bacteria.

3. They have been used as an alternative of antibiotics, as they are seen as a possible
therapy against multi-drug resistant strains of bacteria.

4. 1t can be cultivated in liquid or solid bacterial cultures by clearing the turbidity of
the bacterial cultures by lysis.

5. Phage replication is similar to viral replication.
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Replication of Viruses

Uninfected cell Host-cell
chromosome
D Free virus particle ®
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' Bacteriophage Structure
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' Bacteriophage Replication
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* Bacteriophage Replication
Lytic and Lysogenic Cycles
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Bacteriophage Replication

« Lytic and Lysogenic Cycles

1.

First Term

Bacteriophages may have a Lytic Cycle or a Lysogenic Cycle and a few
viruses are capable of both.

Lytic Cycle: Bacterial cells are broken open (lysed) and destroyed after
iImmediate replication of the virion (Virulent). As soon as the cell is
destroyed, the phage progeny can find the new hosts to infect.

. Lysogenic Cycle: It doesn’t result in immediate lysing of the host cell.

The viral genome will integrate with the host DNA forming a
“Prophage” which replicate with it harmlessly “Temperate phage”
(may establish a plasmid). The virus remains dormant until host
condition deteriorate “Lysogenic Bacterial Cell’, maybe due to
nutrients depletion, then the phage becomes active again and is able to
undergo “Lytic cycle”.

Two phenomena were discovered according to that:
* Transduction: Introducing a foreign DNA into a cell by a virus.

* Phage or (Lysogenic) Conversion: Changing phage characteristic
from Virulent to temperate phage or otherwise by the induction of a
phage into a bacterium.
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The Role of Food in Resisting Disease
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The Role of Food in Resisting Disease:

Fresh Vegetables and Fruits: They contain antioxidant i.e. carrot,
cabbage, Broccoli, Garlic, red and yellow onion, pepper, spinach, tomato
and Avocado. Anti-cancer.

Whole cereals: They contain the necessary fibers for bowl movement
and a healthy digestive system. Besides, they contain a lot of vitamins
and minerals that strengthen the immune system and disease resistance.
I.e. whole rice grain (brown rice), brown bread of whole wheat (7 grains:
wheat, rice, oat, rye, Barley, amaranth and flaxseed).

Nuts: Walnuts are one of the most healthy nuts as it has twice the
amount of antioxidants compared to the other nuts.

Honey: Natural honey is one of the best food enhancing body immunity
against bacterial and viral diseases. Physicians assure that drinking one
cup of warm water with a spoon of honey on daily basis can enhance and
strengthen the immune system in the long run.

Herbs: Nigella (black cumin) is one of the most healthy seeds, it is
advised to have it crushed and taken with honey as a cough treatment.
Also, Ginger and Thyme are known to have antibacterial and antiviral
effects. Besides they have an analgesic effect that strengthen the immune
system indirectly by reducing stress and negative emotions that cause
Immunosuppression.

Oriental spices: They play an important role in preventing diseases and
strengthening the immune system i.e. Cumin, Clove, Turmeric, black
pepper and sea salt. As well as organic apple cider vinegar and lemon
Luice to enhance the immune system. Nutritionists warn about the use of
bouillon cubes (stock) and any other synthesized spices as they contain
harmful preservative materials.

Green tea and natural drinks: Green tea contains many antioxidants,
also fennel, thyme, chamomile, ginger, hibiscus, cinnamon and mint.
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« Dates: they contain many important vitamins and minerals that are anti-
aging, soothing, anti-anxiety and diuretic. It helps cleaning the liver from
toxins and activates the cardiovascular system.

« Garlic: it can revitalize the immune system as it is one of the most
powerful antibiotics. Garlic is known to possess at least 400 chemical
components that are known to be antioxidants.

 Olive oil: Beside Salmon fish, olive oil contains Omega 3 which prevent
cardiovascular diseases. Olive oil enhances the formation of (High
Density lipoprotein) HDL which is useful to the body. Also, it helps
getting rid of (Low Density lipoprotein) LDL which is harmful to the
body.

» Flex seeds: Flex oil contains Phytoestrogen which prevents breast, skin
and lung cancer.

» Leafy dark-green vegetables: as lettuce and Swiss chard, it is rich in
carotenoids which are antioxidant. They are able to get rid of free
radicles produced by the body causing cancer. They are also rich in folic
acid and vitamin “A” which play a role in preventing lung and breast
cancer.

« Alfa biotech: It activates body functions to stop the oxidation of Vitamin
“C” and neutralize free radicles produced by the body. It is found in
lentil, broccoli, onion and garlic.

» Proanthocyanidins (OPCs): It contains bioactive and bioavailable
polyphenols that get rid of free radicles and maintain cells and tissues
healthy as it induces defense mechanisms. i.e. grapes, cranberries,
strawberries and berries.

« Glutathion:It protects the heart, brain, kidneys against environmental
toxins. i.e. bananas and soybean.

» Ginkgo biloba: It is extracted from Ginko herbs as it activates blood
circulation and increases the flow of oxygen to the heart, brain, lungs
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and muscles so lift and enhance the performance of the immune system
to resist different types of cancer i.e. Lung and bladder cancer,

« Zinc: One of the most needed minerals and antioxidants necessary to
maintain the level of vitamin ”H” (Biotin) in the blood as well as
strengthening the immune system against cancer. It is found in red
meats, nuts, eggs, oysters, dairy products and cereals.

« Desmbutaz: One of the important antioxidants necessary to activates the
cells and revitalizes them. i.e. wheat, barley, dark-green leaves and

cabbage.
« Selenium: One of the important antioxidant that gets rid of free radicles

in the blood thus protecting the body from Leukemia. i.e. mushrooms,
beans specially lentil.

* Beta-Carotene: It unites with Vitamin “A” activating the immune system
destroying cancer cells. They are rich in Green and yellow fruits i.e.
oranges, lemon, Kiwi, beside green vegetables as spinach, pepper, lettuce,
tomato, potatoes, carrots and zucchini or squash. It is worth mentioning
that the more green and yellow the fruits and vegetables look the more it
contains p carotene.
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Defensive Nutrients to Prevent Cancer Disease:

* Vitamin “C”: It is responsible for defending the body, protecting the
spinal cord and the brain as well as cleansing the body from toxins. It
collaborates with other antioxidants to prevent the oxidation of fats that
causes the formation of tumours. One of its richest sources are guava,
lemon, oranges and Kiwis, besides other leafy green vegetables such as
coriander, parsley, mint, radish and spinach in addition to other
vegetables as all sorts of pepper, green kidney and goat bean.

« Melatonin: One of the most highly effective antioxidants as it can reach
all types of cells and protect them against free radicles. Also, it plays an
important role in protecting the cell nucleus by revitalizing and renewing
its components to be able respond effectively to the orders of the immune
system. Sweat corn, oat, tomato, barley, ginger and brown rice are one of
the sources rich in Melatonin.

Diet and Lifestyle

« for Survivors, in 2007, The World Cancer Research Fund/ American Institute for
Cancer Research (WCRF/AIRC) published a 2nd landmark report, Food,
Nutrition and the Prevention of Cancer: a global perspective. A panel of expert
scientists evaluated evidence collected on diet and cancer in the form of 20 systemic
literature reviews specifically commissioned and compiled by 9 independent
centres. Goals have been justified by the evidence of causality. The report includes
conclusions and recommendations for cancer prevention and survivorship.

 AICR Diet and Health Guidelines for Cancer Prevention:

« 1. Eat more variety of vegetables, fruits, whole grains, and legumes.

« 2. Limit red meats (such as beef, pork, and lamb) and avoid processed meats.
« 3. Avoid Sugary drinks and energy dense foods high in sugar, fat, low in fibre.
« 4. Limit salty foods and foods processed with salt.

+ 5. Be as lean as possible without becoming underweight.

* 6. Be physically active every day for at least 30 minutes.
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Nutrition after Cancer:

Limit alcoholic drinks.
Don’t use supplements to protect against cancer.

It’s best for mothers to breastfeed infants exclusively for up to six months and then
add other liquids and foods.

And always remember... D0 not use tobacco in any form, either smoking or chewing.
Scientists estimate that these guidelines could help prevent 30-40% of all cancers.

Rethink your ratio of plant foods to animal foods :Aim for two-thirds % (or more)
plant-based foods - vegetables, fruits, whole grains and beans - and one-third % (or
less) animal protein.

Exercise Regularly
Maintain a Healthy Weight by Eating Appropriate Portion Sizes

Cook With Care :Avoid eating charred or burnt meat. Cut off any charred pieces.

Handle Food Safely:

Keep your hands, counters, dishes, cutting boards and utensils clean. Change
sponges and dishtowels often.

Thoroughly wash all fruits and vegetables in cold, running water.

Avoid *'cross-contamination®* by using separate dishes, cutting boards and utensils
for preparing raw meat, fish or poultry.

Thaw frozen items in the microwave or refrigerator. Do not thaw food on the
kitchen counter.

Use a food thermometer to ensure that meat is fully cooked.

Read expiration dates on food products and look for signs of food spoilage. Some
food, however, may be unsafe to eat although it looks and smells fine. If in doubt,
throw it out.
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Swine flu

Q PB1, P82, PA

« HI1NL1 is an acute respiratory very infectious disease belonging to the
family of Orthomyxoviridae.

» The infection rate is high, however the fatality rate is low (1-4%0).

» Viral infection between pigs is though direct contact and indirectly
between those pigs having no apparent symptoms.

* The four genera of Influenza virus identified by antigenic differences
and infect vertebrates:

1. Influenza virus A 2. Influenza virus B
3. Influenza virus C 4. Influenza virus D

* Influenza Virus A: infects humans, other mammals and birds and causes
all pandemics (what about endemic and epidemic?) this because the
virus has the ability to change it genetical structure by:

1. Drifting: Slight natural mutation in the genetic code or structure.
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2. Shifting: Reassortment of genetic code, where two or more different
strains of virus or viruses combine to form a new subtype.

Influenza Virus B: It infects humans and seals. Less spread than Virus A

Influenza Virus C: It infects humans, pigs and dogs.

Influenza Virus D: It infects human pigs and cattle.

The 9 influenza pandemics during the last 300 years :

1. Spanish Flu 1918 —1919: H1N1 virus caused it, resulting in 25 -50
million fatality.

2. Asian Flu 1957-1958: H2N2 virus caused it, resulting in two millions
fatality. It first started in China on February, 1957 and then spread in
the US on the late of June of the same year.

3. Hong Kong Flu 1968-1969: H3N2 virus caused it. The estimated
number of fatality is around 800 thousands to 2 millions victims.

4. Russian Flu 1977-1978: a mutant of HIN1 virus, resulting in the
death of 700 thousand persons.
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Swine Flu

An unusual cocktail /
of avian, swine and human viruses
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Symptoms of Influenza virus H1IN1 :

1. Resembles symptoms of common cold accompanied by high fever exceeding 38°C.
2. Coughing and sneezing with difficulties in breathing.

3. Sore throat.

4. Diarrhea and vomiting happen in some cases.

5. People with high risk fatality:

- Pregnant woman (especially during the first and third trimester), she maybe at a
high risk of miscarriage as well as low birth weight and premature birth.

- Those with respiratory chronic diseases such as Asthma.
- Cardiovascular diseases.

- Diabetic.

- Immunodeficiency disorders.

- Obesity.

Treatments:

« Drugs: The WHO stated that there are two types of drugs available:

1. Admantan: Amantadine and Rimantadine (Not recommended because of recent
resistance to other Influenza strains).

2. Neuraminidase influenza inhibitors: Tamiflu and Relenza.

« These drugs are only effective if taken in the early stages of infection.
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F Fatality rate in relation to infected cases
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Dengue Virus

Dengue has become a global problem
since the Second World War and is
common in more than 110 countries.
Each year between SO and 528 million
people are infected and approximately
10,000 to 20,000 die. The earliest
descriptions of an outbreak date from
1779. Its viral cause and spread were
understood by the early 20th century.
Apart from eliminating the mosquitoes,
work is ongoing for medication targeted
directly at the virus. It is classified as a

Nneglected tropical disease.

Dengue is spread by several species of
mosquito of the Aedes type, principally
A. aegypti. The virus has five types;
infection with one type usually gives
lifelong immunity to that type, but only
short-term immunity to the others.
Subsequent infection with a different
type increases the risk of severe
complications. A number of tests are
available to confirm the diagnosis
including detecting antibodies to the

virus or its RNA..
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Rods aegypti masquito
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Dengue fever

Synonyms  Dengue, breakbone fever

The rash that commonly forms during the recovery

from denque fever with ts classic islands of white
In4 564 of red.
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' Dengue Virus
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Dengue fever is a mosquito-borne
tropical disease caused by the dengue
virus. Symptoms typically begin three
to fourteen days after infection. This
may Include a high fever, headache,
vomiting, muscle and joint pains, and a
characteristic skin rash.  Recovery
generally takes two to seven days. In a
small proportion of cases, the disease
develops into the life-threatening
dengue hemorrhagic fever, resulting in
bleeding, low levels of blood platelets
and blood plasma leakage, or into
dengue shock syndrome, where

dangerously low blood pressure occurs.
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Typically, people infected with dengue
virus are asymptomatic (80%) or have
only mild symptoms such as an
uncomplicated fever. Others have
more severe illness (5%), and in a small
proportion it is life-threatening. The
iIncubation period (time between
exposure and onset of symptoms)
ranges from 3 to 14 days, but most often
itis 4 to 7 days. Therefore, travelers
returning from endemic areas are
unlikely to have dengue if fever or other
symptoms start more than 14 days after
arriving home. Children often
experience symptoms similar to those of
the common cold and gastroenteritis
(vomiting and diarrhea) and have a

greater risk of severe complications,
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Dengue Virus

Clinical course

T he characteristic symptoms of dengue
are sudden-onset fever, headache
(typically located behind the eves),
muscle and joint pains, and a rash. The
alternative name for dengue,
"breakbone fever”, comes from the
associated miuscle and joint pains.

The course of infection is divided into
three phases: febrile, critical, and

recovery.
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In some people, the disease proceeds

to alcritical phaselas fever resolves.

During this period, there is leakage of

plasma from the blood vessels, typically
lasting one to two days. This may

result in fluid accumulation in the chest
and abdominal cavity as well as

depletion of fluid from the circulation and
decreased blood supply to vital organs.
There may also be organ dysfunction

and severe bleeding, typically from the
gastrointestinal tract. =hock (denguea

shock syndrome) and hemorrhage
(dengue hemorrhagic fever) occur in
less than 5% of all cases of dengue,

however those who have previously
been infected with other serotypes of

dengue virus ("secondary infection”) are
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at an increased risk. T his critical
Phase, while rare, occurs relatively more
commmonly in children and yvyoung adults.

IThE recowvery Phase |-n:u:—::ur5 nexxt, with

resorption of the leaked fluid into the
bloodstreamnm. This usually lasts two to
three davys. The mprovemant is often
striking, and can be accompaniaed with
saevere itching and a slow heart rate.
Arnother rash may occur with ither a
maculopapular or a vasculitic
appearance, which is followed by
Ppeaeling of the sKin. During this stage,
a fluid overload state may occur; if it
affects the brain

Dengue Fever Outbreaks
CDC 2016
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A vaccine for dengue fever has been
approved and is commercially available
in a number of countries. Other
methods of prevention are by reducing
mosquito habitat and limiting exposure
to bites. This may be done by getting
rid of or covering standing water and
wearing clothing that covers much of the
body. Treatment of acute dengue is
supportive and includes giving fluid
either by mouth or intravenously for mild
or moderate disease. For more severe
cases blood transfusion may be
required. About half a million people
require admission to hospital a year.
Paracetamol (acetaminophen) is
recommended instead of nonsteroidal
anti-inflammatory drugs (NSAIDs)
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Prokaryotes

* Monera:
» Itis classified under Prokaryota.
* Mostly unicellular, although some are multicellular.

« They have no true nucleus; as they possess only nuclear material
devoid of any nuclear membrane nor nucleoli.

* They divide by binary fission only.

* Nutrition: Autotrophic (Photo- &chemotrophic) or heterotrophic
(Saprophytic — parasitic).

» They can survive in different habitats of different temperature.

* They live in neutral or slightly alkaline habitats.

» They are either Gram positive or negative.

= Sram stain
—urple cells are gram positive.
—=d cells are gram negative.
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ram Positive and Negative Bacteria

Coll wall st Gram ostin bt

« Plasma
o Membrane

Dr. AZZA MISK

(ol wal vt o gt D

] (e i

Membrane

ol
7 ]lxp(ltit\g’lpx.!n

] Py
embrae

2021-2022




ﬁm Positive and Negative Bacteria
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Oil immersion lens

7T Iris diaphragm
- Light source /

7N

Refracted Unrefracted
light rays lightrays L ‘
lost to lens enter lens’ Immersion oil

[Glass cover slip | Glasscoverslip

Slide Slide
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Specimen  Light source Specimen  Light source

(a) Without immersion oil (b) With immersion oil

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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The Oil Immersion Lens

* Immersion oil reduces
refraction of light

* More light is gathered

» Numerical aperture
Increases

* Resolution improved

Types of Lens | Magnification Power | Focal Length

Low Objective Lens X10 16mm

High Objective Lens X 40~45 4mm
Oil Immersion Lens X 100 2mm
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Eubacteria (types of bacteria)

 Sizes and Shapes of Bacterial Cell:
1. Cocci (Spherical): Diameter of which ranges from 0.7 -1.2 pm

_COCCI A S
DipkiCOCCUS Streptococcus

I /O & @ s

bd £ IMicrococcus
Y CF i b s _Tetracoccus

A '
/l{arcinae
daasa iy
s Staphylococcus
gl Ay g S

L9 SISO JBCTT 20 YS2)

(Fig. 95) Cocci Bacteria

2. Bacillus (Rod- like): Length of which ranges from0.5 -1.25 um

Diplobacillus

e

32,854 4Au guas A g
Bacillus Streptobacillus

(Fig. 96) Rod-shaped Bacteria
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3. Spiral-Shaped:
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Some forms of spirochaetes,
the drawing at the base rep-
resents Treponema pallidium

(Fig. 96) Spiral-shaped Bacteria -

Spiral-shaped bacteria (1)
Vibriones (2) Spirilla

4. Actinobacteria: It was recently separated from Fungi, where it was considered a
transitional stage between Bacteria and Fungi. It resembles bacteria in its wall
composition. However, it is similar to Fungi in their form, reproduction and ability

to produce antibiotics.

T Xk

N P i

Some genera of the
Aciinomycetes
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* Motility in Bacteria:

* Non-motile

* Motile: 1. swarming or gliding 2. By Flagella

(») Pseuvudaornonas—monotrichous
polar flageallation

(b) Spirillum — lophotrichous flageallation

(o) FP. vulgaris — peritrichous flagellation
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Bacterial Cell Structure:

» The cell wall composed of Diamino pimelic acid and Muramic acid, the wall is
surrounded by gelatinous sheath.

* There is no true nucleus; only nuclear material od DNA, devoid of any nuclear
membrane nor nucleoli.

» Cytoplasm contains Glycogen, protein and lipids.

* There is no Mitochondria or Endoplasmic reticulum

capsule or
slime layer

cell wall
plasma membrane

.. plasmid (DNA) cytosol

Vope & [0 Bvngy (A et
I Vea i Phastas PaA .
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Reproduction in Bacteria
Binary Fission Endospore Conidia
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Respiration in Bacteria:

» Anaerobic Bacteria: They can not use or live in presence of Oo.

» Aerobic Bacteria: They use Oz and can not live without.

» Types of Bacteria according to their way of respiration:

1. Obligate Aerobes

2. Facultative Anaerobes

3. Aerotolerant Anaerobes

4. Facultative Anaerobes

5. Microaerophilic

Oxic zone

Anoxic
20n8
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Economic Importance of Bacteria:

» Advantages:

1.  Methane Bacteria can produce “Natural Gas” CH4. (Wildfire in forests).
2. Organic Farm Waste Composting: it is used as animal fodder or as manure.
3. Oil dissolving or eating bacteria can be used in cleaning oil spills.

4. Dairy production (yogurt & butter).
5

. Production of organic acids (butanol, acetone & citric acid) by the fermentation
(Anaerobic respiration) of sugars, proteins & organic substances.

D

. It plays a role in the ripening of coco fruits and coffee beans as well as tea leaves.
7. It is used in the biodegradation process of flax fibers.

8. It plays an important role in the production of vitamins and drugs
(Biotechnology).

9. It plays significant role in genetic engineering (Transduction and cloning).

* Disadvantages: (Biological War)

1. It infects many plants, fruits and vegetables during storing them.
2. Some air-born bacteria can cause serious diseases to man and animals.

3. Producing different toxins i.e. Botulism (food poisonning).
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Rickettsia:
* They were discovered by Howard Taylor Rickttes.
« Itis atransitional stage between Viruses and Bacteria.
» Polymorphic: it is either spherical, rod-like or filamentous.
» It causes very serious diseases i.e. Typhus.
« Similarities to Viruses:
1. Size.
2. Obligate parasite.
3. Way of cultivation
4. It has no motile organs nor can form spores

« Similarities to Bacteria:
1. Cellular structure (Prokaryotes).
2. It divides by binary fission.
3. Gram negative.

4

Diseases Caused by Rickettsia

Disease Mame Viral Name Transmitted Natural Route of transmission

By Host

Epidemic Typhus Rickertsia Lice Humans Lice to Humans
prowazekii Rodents Humans to Lice
Endemic Typhus R. nphi Fleas Rodents Rat to Flea to Rat

Rat to Flea to Human
Human to Flea to Human

Wild
rabbits, Rodentsto Ticks to Human
Spotted Fever R rickernsii Ticks Rodents  Rodents to Ticks to Dogs
Dogs Dogs to Ticks to Human

Sheep
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Cyanobacteria
Cyanobacteria (blue-green bacteria) are classified under kingdom Monera.

In the past, they were classified under Myxophyta ( slime algae). They were
considered the simplest, most primitive and widely spread algae.

They are one of the Prokaryotes. Their genetic material is of DNA which is not
surrounded by a nuclear membrane and devoid of any nuclei.

Non motile, respire aerobically and anaerobically.

They absorb nutrients from their surrounding. They live symbiotically on or within
bodies of living organisms i.e. Nostoc within Anthoceros plant and Anabena within
Cycus plant. Some of them live with other Fungi i.e. Lichens.

They reproduce by binary fission or asexual reproduction by spores.

They live in fresh or marine water environment. They can live as well in wet soil on
the surface of upper layer or one meter deep.

They can live under high temperatures i.e. hot springs. On the other hand some live
in cold water bodies.

Some Cyanobacteria live in stagnant water where organic mater accumulate forming
the so called algal mats (Blooms) on the surface of a pond.

They have mucilaginous envelope.

Chroococcus’s cellular Structure:

Only contains vacuoles in older forms which makes it resistant to high osmotic
pressure.

Pseudo vacuoles or gas vacuoles (stored by respiration & photosynthesis) are found
in the cytoplasm where they equilibrate with gases in the surroundings. They help
it to float or sink according to light and temperature. This is a way of self-
locomotion.

They store glycogen.
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Thallus Structure:

1. Trichome: A row of similar cells coated with gelatinous sheath.

2. It consists of one trichome or a number of trichomes branched or unbranched:

o Monopodial Branching (branched): Oscillatoria, Phormidium, Lyngbya, Nostoc
o Or Sympodial Branching (Unbranched): Scytonema, Stigonema.

3. They divide by binary fission and live in colonies.
4. Hormogonium: Portion of a filament that is detached as a reproductive body.

5. Heterocyst: Specialized nitrogen-fixing cells formed during N starvation. They are
enlarged cells with thick walls, lacking chlorophyll. At these cells division takes place.

4o DL g Jayl g
Cytoplasmic strands
5 _plaall Colas gall

Heterocyst

Hormogonia
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Reproduction:

» There are two types of reproduction:
1. Vegetative: By binary fission.
2. Asexual: By spores:
- Akinetes : found singly close to the Heterocyst.
- Endospores: Many cells with thick-walls.
- Exospores: Many cells with thin walls. Spores liberates to the outside.

- Nanospores : Many cells, small in size with no cell wall.

Exospores 4= > l"":l-/’?' SOy - £ fSS2)
Chaemosiphon G si——ols  [>b

Heterocysts and their importance:

» Heterocysts: Formed from the binary fission of vegetative cell. They later became
pale in color and their walls get thicker where some changes occur:

1. They are connected to vegetative cells by cytoplasmic strands.

2. An internal cellulosic wall is formed.

3. An Akinete spore is found close to it.
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* Importance:

1. They are centers of starch formation.

2. They have the ability to fix-nitrogen.

3. A way for asexual reproduction

4. Secrete substances that help in growth and division.

5. They have a strong connection to and filament branching.

* Formed due to:

1. Low amount of light.

2. Excess amount of phosphates.

* Not formed due to:

1. Excess amount of Nitrogen.

Nostoc:

ClUiga ga ) ogdl

Reproduction by:

1. _Filament fragmentation.
2. Hormogonia
3. Akintes

4. Hormogonium becomes active to give a new filament
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GRADING

1. Student activities & attendance (5 marks): 2 lab notebook+2quiz+1lattendance

2. Practical exam: 7.5 marks

3. Final written exam: 37.5

TEACHING HOURS

1. Lectures: 2 hours

2. Lab: 2 hours
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