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Basics First 


Matter makes up everything, everywhere. All matter, both living and non-living, is composed of
miniature chemical building blocks called atoms. Your body contains billions of hydrogen, oxygen,
nitrogen, phosphorus, sulfur and carbon atoms.

All Living Things …
1. Grow


A growing organism increases in size in all of its parts, rather than simply accumulating matter. The
particular species begins to multiply and expand as the evolution continues to flourish.

2. Reproduce.


All living organisms reproduce to produce new organisms, either by sexual or asexual means.

3. Adaptation


Living organisms adapt to their environment and evolve.

4. Movement


Living things have moving parts or processes. Examples include the following processes cytoplasmic
flow, cilia, flagella, muscles.
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Continued
5. Metabolism … depend on chemical reactions and require energy.


Living organisms require chemical processes to maintain life. They use energy
to carry out energy-requiring activities such as digestion, reproduction,
cellular processes and locomotion.

6. Irritability… respond to stimuli.


A response can take many forms, but a response is often expressed by motion,
for example, the leaves of a plant turning toward the sun or an animal
chasing its prey

7. Cells


Cells are the basic components of all living things. If it doesn’t have cells its
not alive. Some organisms are single-celled, like bacteria, or multi-celled,
like humans.
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Differences


The distinction between prokaryotes and eukaryotes is considered to be the
most important distinction among groups of organisms.



Eukaryotic cells contain membrane-bound organelles, such as the nucleus,
while prokaryotic cells do not. Differences in cellular structure of prokaryotes
and eukaryotes include the presence of mitochondria and chloroplasts, the
cell wall, and the structure of chromosomal DNA.



Prokaryotes were the only form of life on Earth for millions of years until
more complicated eukaryotic cells came into being through the process of
evolution.
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Eukaryotic Cell
Nucleus Present
Number of chromosomes More than one
Cell Type Usually multicellular
True Membrane bound Nucleus Present
Example Animals and Plants
Genetic Recombination Meiosis and fusion of gametes
Lysosomes and peroxisomes Present
Microtubules Present
Endoplasmic reticulum Present
Mitochondria Present
Cytoskeleton Present
DNA wrapping on proteins. Eukaryotes wrap their DNA around
proteins called histones.

Ribosomes larger
Vesicles Present
Golgi apparatus Present
Chloroplasts Present (in plants)
Flagella Microscopic in size; membrane bound;
usually arranged as nine doublets
surrounding two singlets
Permeability of Nuclear Membrane Selective
Plasma membrane with steroid Yes
Cell wall Only in plant cells and fungi
(chemically simpler)
Vacuoles Present
Cell size 10-100um
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Prokaryotic
Absent
One--but not true chromosome:
Plasmids
Usually unicellular (some cyanobacteria
may be multicellular)
Absent
Bacteria and Archaea
Partial, undirectional transfersDNA
Absent
Absent or rare
Absent
Absent
May be absent
Multiple proteins act together to fold
and condense prokaryotic DNA. Folded
DNA is then organized into a variety of
conformations that are supercoiled and
wound around tetramers of the HU
protein.
smaller
Present
Absent
Absent; chlorophyll scattered in the
cytoplasm
Submicroscopic in size, composed of
only one fiber
not present
Usually no
Usually chemically complexed
Present
1-10um
5

Prokaryotes
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Eukaryotes
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Basics


Prokaryotes are organisms without a cell nucleus (= karyon), or any other
membrane-bound organelles. Most are unicellular, but some prokaryotes are
multicellular.



Eukaryotes are organisms whose cells are organized into complex structures
by internal membranes and a cytoskeleton. The most characteristic
membrane bound structure is the nucleus. Animals, plants, fungi, and
protists are eukaryotes.
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Classes


A. Prokaryotes



B. Eukaryotes



C. Viruses



D. Helminths



E. Prions
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Staining
Gram Positive
Retain crystal violet dye
and stain dark violet or
purple, they remain
coloured blue or purple
with gram stain when
washed with absolute
alcohol and water.
Peptidoglycan layer Thin (single-layered)
Thick (multilayered)
Teichoic acids Absent
Present in many
Periplasmic space present
Absent
Outer membrane Present
Absent
Lipopolysaccharide (LPS) content High
Virtually none
Lipid and lipoprotein content High (due to presence of outer membrane)
Low (acid-fast bacteria
have lipids linked to
peptidoglycan)
Flagellar structure 4 rings in basal body
2 rings in basal body
Toxins produced Primarily Endotoxins
Primarily Exotoxins
Resistance to physical disruption Low
High
Inhibition by basic dyes Low
High
Susceptibility to anionic detergents Low
High
Resistance to sodium azide Low
High
Resistance to drying Low
High
Cell wall composition The cell wall is 70-120 Armstrong thick two
The cell wall is 100-120
layered.The lipid content is 20-30% (High), whereas Armstrong thick, single
Murein content is 10-20% (Low).
layered. The Lipid content
of the cell wall is low ,
whereas Murein content is
70-80% (Higher).
Mesosome Mesosome is less prominent.
Mesosome is more
prominent.
Antibiotic Resistance More resistant to antibiotics.
More susceptible to
antibiotics
Gram Negative
Gram reaction Can be decolourized to accept counter stain
(Safranin or Fuchsine); stain red or pink, they don't
retain the Gram stain when washed with absolute
alcohol and acetone.
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Review


Gram Positive – purple stain (penicillin sensitive)



Gram Negative – red stain (resistant to penicillin)
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Cell Structure
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Cocci, Bacilli and Spirilla


The spiral bacteria are spirilla (singular form is spirillus)




The Rod-shaped bacteria are bacilli (singular form is bacillus).




Spirilla have flagella at both ends, allowing them to move like a corkscrew, and they are capable of moving
faster than other bacteria. Their rigid cell wall gives them their shape. An example of spirilla is Leptospira
interrogans, and these bacteria can cause leptospirosis, a disease which may lead to liver damage, but humans
are accidental hosts and animals are most commonly infected.

Bacilli have a large surface area that helps them take in nutrients, but they may dry out easily. An example of
bacilli is Escherichia coli, and these live in the intestines of animals and decompose undigested food. They are
usually helpful or harmless, but some may cause food poisoning in their hosts.

The coccus bacteria-bacilli-spirilla-cocci(plural form is cocci) bacteria are spherical/round and
oval


Usually found in clusters or chains. Cocci do not dry out as quickly and retain water, but they absorb nutrients
slowly. An example of cocci is Staphylococcus hominis, and it occurs commonly on human and animal skin
harmlessly, but it may occasionally cause infection in patients with weak immune systems.
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Bacteria



Unicellular and stick together in colonies



Are prokaryotic (no nucleus, vacuoles, mitochondria or chloroplasts)



They have a single chromosome in a DNA loop



They reproduce asexually by binary fission



Live in moist environment and are inactive in dry environments
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Continued


Two groups of Bacteria



1. Archaebacterial – primitive bacteria that live in harsh environments



2. Eubacteria – most common bacteria eg: E. Coli



Other ways of classifying bacteria are:



3. Aerobic or anaerobic



4. Autotroph or heterotroph
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Bacteria


Bacteria are prokaryotic and unicellular (although some join together to form colonies or link up in chains).
When people think of bacteria, they immediately think of diseases – but disease-causing bacteria only make
up a small fraction of all bacteria. Bacteria play an important role in ecosystems (decomposers, nitrogen
fixation), and in edible products (cheese, yogurt, vinegar, butter). There are also many helpful bacteria in
the human digestive tract.

Bacterial Structure


unicellular, prokaryotic cells



No membrane-bound organelles



Nucleus, Vacuole, Mitochondria, Chloroplasts

What they still have:


Ribosomes



Cytoplasm



DNA



Cell membrane
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Continued


They also have structures that eukaryotes lack:Cell Wall (diff. from plant cell
wall, only in some bacteria, give rigidity, added protection)



Capsule (Sometimes present, added protection against environment,
antibodies, WBCs)



Pili (Protrusions on cell wall that allow them to attach to surfaces and
exchange DNA with other bacteria)



Flagellum – makes bacteria motile
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Continued
Metabolism


With regard to oxygen requirements, four types can be distinguished:

Obligate Aerobes


– Bacteria that require oxygen for their metabolic processes



– Example: Mycobacterium tuberculosis (tuberculosis)

Obligate Anaerobes


– Bacteria that cannot be in the presence of oxygen (they will die)



– Example: Clostridium tetani (tetanus)

Facultative Anaerobes


– Bacteria that can metabolize either with or without oxygen



– Example: Escherichia coli (E. coli)

Microaerophiles


– Bacteria requiring a low dose of atmospheric oxygen (approx 5%) and an increased carbon dioxide level.



– Example: Helicobacter pylori (ulcers)**
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Kingdoms


Eubacteria – cell without a nucleus with rigid cell wall (peptidoglycan)



Archabacteria – cell without a nucleus living in harsh conditions



Protista – cell with a nucleus



Fungi – multi-cellular heterotrophs with a cell wall



Plantae – multi-cellular autotrophs



Animalia – multi-cellular hetertrophs without a cell wall
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Cellular Respiration


Energy

– needed for: – movement
– synthesis of complex compounds
– active transport


Food

– provides energy needed by cells
– broken down > heat (body heat, excess removed)
chemical storage form


Cellular Respiration

– is the process by which chemical energy stored in food (usually glucose, but may be
protein and lipids is released by cells to be used to carry out life processes (ex:
locomotion, cell division, active transport)
– takes place in a series of steps involving many enzymes located in mitochondria
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Energy Stores
Two steps involved:


1. breakdown of glucose leads to storage of energy in ATP



2. breakdown of ATP provides cell with energy
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ANAEROBIC RESPIRATION (Fermentation)
•· release of energy stored in food molecules such as glucose without oxygen
•· very in efficient process à glucose is only partially broken down
•· occurs in yeast, certain bacteria, fungi and active muscle cells
A. Glycolysis (splitting of glucose)
•· through a series of steps, glucose, which is a six-carbon compound (C6H12O6) is
converted
into two three-carbon compounds of pyruvic acid.
•· this results in a net gain of 2 ATP
glucose ————–> 2 pyruvic acid
(Note: net yield is 4 ATP-2ATP = 2ATP)
B. Next, carbon dioxide and ethanol (ethyl alcohol) or lactic acid are produced
without the yield of any additional energy.
pyruvic ————–> carbon dioxide + ethanol or lactic acid
A great deal of energy is still present in the ethanol or lactic acid molecules.
C. Summary of Alcohol Fermentation
glucose ————–> ethanol + carbon dioxide + 2 ATP
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Continued
D. Lactic Acid Fermentation


· produced in some bacteria and fungi



· also occurs in active muscles, where anaerobic respiration occurs.



· accumulation of lactic acid results in muscle fatigue and muscle pain



glucose ————–> lactic acid + carbon dioxide + 2 ATP
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Aerobic Respiration


NEEDS OXYGEN

·efficient process —> glucose is completely broken down to carbon dioxide and
water
· involves two stages:
A. Glycolysis (Anaerobic phase)
B. Kreb’s Cycle or Citric Acid Cycle (Aerobic Phase)
· the pyruvic acid molecule from glycolysis undergo a series of chemical reactions
which result in the formation of CO2 and H2O.
· energy is released in small units and stored in 36 ATP molecules.

www.dentalelle.com

27

Continued
C. Net Yield of Energy from One Molecule of Glucose:
From:


i) Glycolysis: 2 ATP (Anaerobic)



ii) Kreb’s Cycle: 36 ATP (Aerobic)



Total: 38 ATP

D. Word Equation for Aerobic Respiration:


glucose + oxygen ———-> carbon dioxide + water + 38 ATP

E. Chemical Equation for Aerobic Respiration:


C6H12O6 + 6O2 ———–> 6 CO2 + 12 H2O + 38 ATP
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Cells and Energy


Cells must perform thousands of different chemical reactions in order to survive. These
reactions are crucial to providing cells with energy.

Endergonic reactions:


-“energy in" require energy in order to proceed



– biological endergonic reactions produce molecules that store energy (ex. Glucose)



– Ex. Photosynthesis

Exergonic reactions:


– “energy out" release energy



– biological exergonic reactions release useable energy from glucose to form ATP molecules



– Ex. Cellular respiration
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ATP


ATP is the energy molecule of cells

Importance of ATP:


– cells are efficient in their energy use; ATP provides this efficiency



– ATP is a small molecule that releases small enough quantities to be useful to the cell



– When a cell needs energy, it can use an appropriate number of small ATP molecules instead
of wasting energy by spending a larger energy molecule (large carbohydrates)

Storage and Release of Energy in a molecule of ATP:


Release of energy – the bond between the 2nd and 3rd phosphate group is broken, energy



a phosphate are released (about 30 kJ) producing ADP



Storage of energy – ADP can be converted back to a molecule of ATP, a bond forms between
the 2nd phosphate group and a new 3rd phosphate when energy is supplied
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Mitosis/Cell Cycle


Genetic continuity is the transmission of the hereditary material through cell division.



The Cell Cycle



– cells do not divide continuously
– in cells capable of dividing, the period between cell divisions is called interphase
– cells spend most of their time in interphase because this is the phase where they perform their functions (obtaining energy,
synthesizing products, repair damage, fight disease, duplicate their genetic material and get ready for division)



G1 phase (first gap phase)
– cell grows and prepares to divide



S phase (synthesis phase)
– genetic material is duplicated



G2 phase (second gap phase)
– final preparations for cell division



M phase (mitosis)
– cell undergoes mitosis and cytokinesis



Chromosomes



– are made up of DNA
– formed when DNA coils around special histone proteins
– the long strands of DNA become very condensed and folded (chromosomes)
– made up of two chromatids held together by a centromere
– complete formation during metaphase
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Mitosis


-cell division of somatic (body cells) in multicellular organisms
–necessary for growth and development of multicellular organisms, and
repair and the replacement of ageing cells
-does not occur at a fixed rate (some cells divide frequently while other cells
divide infrequently)



a parent cell divides to produce two daughter cells; daughter cells are
genetically identical to each other
-DNA must be duplicated before mitosis occurs in order to provide each
daughter cell with an exact copy of the parental genetic material. This ensure
that every new cell will have the same number and kinds of chromosomes as
those in every other cell so that each new cell can function properly
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Prophase


–centrioles move to the opposite poles of the cell
-chromatin coil into shorter, thicker chromosomes
-replicated chromosomes appear as strands joined at a single point called
a centromere (each identical strand is called a chromatid)



nuclear envelope breaks down and then disappears
-centrioles produce the mitotic spindle fibres and the spindle fibres attach
themselves to the chromatids at their centromere (spindle fibres function to
move the chromosomes)
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Continued


Metaphase

– chromosomes line up across the middle of the cell (the metaphase plate)


Anaphase

– chromatids separate at the centromere and each chromatid is pulled towards opposite poles of
the cell


Telophase

-nuclear envelope reforms and nucleoli reappear
-chromosomes uncoil, reforming chromatin


Cytokinesis

-cell membrane pinches inward at the middle of the cell, producing a cleavage furrow
-the furrow deepens until two separate daughter cells are formed


a complete set of chromosomes is called the diploid number



-the characteristic diploid number of chromosomes in humans; somatic cells is 46
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Immune Response and Cells


Complement Protein: special proteins that expand/puncture the pores in membranes on foreign microbes allowing extracellular
fluid to rush in and lyse the cells, thus killing them.



Lymphocytes: specialized white blood cells



T-cells: produced in the bone marrow and stored in the thymus. Act in a seek and destroy fashion by recognizing the antigen
markers on a foreign protein. Send messages to B-cells



Helper T-cells: have receptors that bind antigens and send message to B-cells via lymphokine giving them the antigen
“blueprint" so that they can make antibodies.



Killer T-cells: puncture cell membrane of infected cells killing both cells and invader



Suppressor T-cell: once attack is over, it turns the immune response off. Phagocytes will engulf damaged cells and debris after
the attack and tissues begin their repair cycle.



B-cells: produced in the bone marrow and produce antibodies which are complimentary in shape to the antigen.



Once the antibody binds the antigen, a killer T-cell recognizes the entire complex and engulfs the invader by phagocytosis.



Some B-cells can produce up to 2000 antibody molecules per second. Other B-cells become memory cells that are stored in your
bone marrow retaining the specific information of the antigen. Upon future infection, they quickly are released and can launch
an immediate antibody-mediated attack on the invading antigen.



An adequate number of antibodies must remain in the blood in order for immunity to exist. If the antibody level drops, you may
succumb to the invader upon subsequent infection. This is why your DPT booster shot needs to be administered every 10 years.
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Antimicrobial Agents


1. Inhibition of cell wall (penicillins)



2. Disruption of cell membrane (polymycin)



3. Inhibition of cell wall synthesis (tetracyclines)



4. Inhibition of DNA synthesis (rifampin)



5. Competitive inhibition (sulfa drugs)
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Microbial Destruction


1. Sterilization – kills all + spores



2. Disinfectant – chemical used to kill pathogenic microorganisms



3. Antiseptic – chemical used to kill pathogenic microorganisms on a living
organism (surface on a human body)



4. Aseptic – free of microorganisms



5. Sanitize – reduce microbial populations to a safe level as determined by
public health
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Monitoring


Sterilization procedures should be monitored through a combination of mechanical, chemical, and biological
techniques designed to evaluate the sterilizing conditions and the procedure's effectiveness.



Mechanical techniques for monitoring sterilization include assessing the cycle time, temperature, and
pressure of sterilization equipment by observing the gauges or displays on the sterilizer. Some tabletop
sterilizers have recording devices that print out these parameters. Correct readings do not ensure
sterilization, but incorrect readings could be the first indication that a problem has occurred with the
sterilization cycle.



Chemical indicators, internal and external, use sensitive chemicals to assess physical conditions such as
temperature during the sterilization process. Chemical indicators such as heat sensitive tape change color
rapidly when a given parameter is reached. An internal chemical indicator should be placed in every
sterilization package to ensure the sterilization agent has penetrated the packaging material and actually
reached the instruments inside. An external indicator should be used when the internal indicator cannot be
seen from outside the package. Single-parameter internal indicators provide information on only one
sterilization parameter and are available for steam, dry heat, and unsaturated chemical vapor.
Multiparameter internal indicators measure 2–3 parameters and can provide a more reliable indication that
sterilization conditions have been met. Multiparameter internal indicators are only available for steam
sterilizers (i.e., autoclaves). Refer to manufacturer instructions for proper use and placement of chemical
indicators.
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Continued


Indicator test results are shown immediately after the sterilization cycle is
complete and could provide an early indication of a problem and where the
problem occurred in the process. If the internal or external indicator suggests
inadequate processing, the item that has been processed should not be used.
Because chemical indicators do not prove sterilization has been achieved, a
biological indicator (i.e., spore test) is required.



Biological indicators (BIs) are the most accepted means of monitoring the
sterilization process because they directly determine whether the most resistant
microorganisms (e.g., Geobacillus or Bacillus species) are present rather than
merely determine whether the physical and chemical conditions necessary for
sterilization are met.



Because spores used in BIs are more resistant and present in greater numbers than
are the common microbial contaminants found on patient care equipment, an
inactivated BI indicates that other potential pathogens in the load have also been
killed.
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Spore Testing


How often should I perform biological monitoring (BI) (spore testing)?



Correct functioning of sterilization cycles should be verified for each sterilizer by
the periodic (at least weekly) use of BIs. Users should follow the manufacturer's
directions concerning the appropriate placement of the BI in the sterilizer. A
control BI (not processed through the sterilizer) from the same lot as the test
indicator should be incubated with the test BI. The control BI should yield positive
results for bacterial growth. In addition to conducting routine biological
monitoring, equipment users should perform biological monitoring.



Whenever a new type of packaging material or tray is used.



After training new sterilization personnel.



After a sterilizer has been repaired.



After any change in the sterilizer loading procedures.
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Question:


If sterilizing an implantable device, should users perform biological
monitoring (spore testing) more frequently?



Any load containing implantable devices should be monitored. Ideally,
implantable items should not be used until the results of tests are known to
be negative. As previously noted, the manufacturer's directions concerning
the appropriate placement of the biologic indicator (BI) in the sterilizer must
be followed. A control BI (not processed through the sterilizer) from the same
lot as the test indicator should be incubated in the same manner as the test
BI. The control biological indicator should yield positive results for bacterial
growth.
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Question:


What should I do if a spore test result is positive?



If the mechanical (e.g., time, temperature, pressure) and chemical (internal or external)
indicators suggest that the sterilizer is functioning properly, a single positive spore test result
probably does not indicate sterilizer malfunction. Items other than implantable items do not
necessarily need to be recalled; however, sterilizer operators should repeat the spore test
immediately using the same cycle that produced the positive BI. The sterilizer should be
removed from service and sterilization operating procedures reviewed to determine whether
operator error could be responsible.



If the result of the repeat spore test is negative and operating procedures were correct, then
the sterilizer can be returned to service. If the repeat spore test result is positive, do not use
the sterilizer until it has been inspected or repaired and rechallenged with BI tests in three
consecutive empty-chamber sterilization cycles. When possible, items from suspect loads
dating back to the last negative BI should be recalled, rewrapped, and resterilized.



Results of biological monitoring and sterilization monitoring reports should be recorded.
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Factors:
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Causes

Potential Problem

Improper cleaning of instruments

Protein and salt debris may insulate
organisms from direct contact with the
sterilizing agent and interfere with the
efficacy of the sterilization agent.

Improper packagingWrong packaging
material for the method of sterilization
Excessive packaging material

Prevents penetration of the sterilizing
agent; packaging material may
melt.Retards penetration of the
sterilizing agent.

Improper loading of the
sterilizerOverloading
No separation between packages or
cassettes even without overloading

Increases heat-up time and will retard
penetration of the sterilizing agent to
the center of the sterilizer load.May
prevent or retard thorough contact of the
sterilizing agent with all items in the
chamber.

Improper timing and
temperatureIncorrect operation of the
sterilizer

Insufficient time at proper temperature
to kill organisms.

46

Sterilization
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Blood
Plasma


The liquid component of blood is called plasma, a mixture of water, sugar, fat, protein, and salts. The main job of the plasma
is to transport blood cells throughout your body along with nutrients, waste products, antibodies, clotting proteins, chemical
messengers such as hormones, and proteins that help maintain the body's fluid balance.

Red Blood Cells (also called erythrocytes or RBCs)


Known for their bright red color, red cells are the most abundant cell in the blood, accounting for about 40-45 percent of its
volume. The shape of a red blood cell is a biconcave disk with a flattened center - in other words, both faces of the disc have
shallow bowl-like indentations (a red blood cell looks like a donut).



Production of red blood cells is controlled by erythropoietin, a hormone produced primarily by the kidneys. Red blood cells
start as immature cells in the bone marrow and after approximately seven days of maturation are released into the
bloodstream. Unlike many other cells, red blood cells have no nucleus and can easily change shape, helping them fit through
the various blood vessels in your body. However, while the lack of a nucleus makes a red blood cell more flexible, it also limits
the life of the cell as it travels through the smallest blood vessels, damaging the cell's membranes and depleting its energy
supplies. The red blood cell survives on average only 120 days.



Red cells contain a special protein called hemoglobin, which helps carry oxygen from the lungs to the rest of the body and then
returns carbon dioxide from the body to the lungs so it can be exhaled. Blood appears red because of the large number of red
blood cells, which get their color from the hemoglobin. The percentage of whole blood volume that is made up of red blood
cells is called the hematocrit and is a common measure of red blood cell levels.
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Continued
White Blood Cells (also called leukocytes)


White blood cells protect the body from infection. They are much fewer in number than red blood cells, accounting for about 1
percent of your blood.



The most common type of white blood cell is the neutrophil, which is the "immediate response" cell and accounts for 55 to 70
percent of the total white blood cell count. Each neutrophil lives less than a day, so your bone marrow must constantly make
new neutrophils to maintain protection against infection. Transfusion of neutrophils is generally not effective since they do not
remain in the body for very long.



The other major type of white blood cell is a lymphocyte. There are two main populations of these cells. T lymphocytes help
regulate the function of other immune cells and directly attack various infected cells and tumors. B lymphocytes make
antibodies, which are proteins that specifically target bacteria, viruses, and other foreign materials.

Platelets (also called thrombocytes)


Unlike red and white blood cells, platelets are not actually cells but rather small fragments of cells. Platelets help the blood
clotting process (or coagulation) by gathering at the site of an injury, sticking to the lining of the injured blood vessel, and
forming a platform on which blood coagulation can occur. This results in the formation of a fibrin clot, which covers the wound
and prevents blood from leaking out. Fibrin also forms the initial scaffolding upon which new tissue forms, thus promoting
healing.



A higher than normal number of platelets can cause unnecessary clotting, which can lead to strokes and heart attacks;
however, thanks to advances made in antiplatelet therapies, there are treatments available to help prevent these potentially
fatal events. Conversely, lower than normal counts can lead to extensive bleeding.
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Origin


Blood cells develop from hematopoietic stem
cells and are formed in the bone marrow
through the highly regulated process of
hematopoiesis. Hematopoietic stem cells are
capable of transforming into red blood cells,
white blood cells, and platelets.



These stem cells can be found circulating in
the blood and bone marrow in people of all
ages, as well as in the umbilical cords of
newborn babies. Stem cells from all three
sources may be used to treat a variety of
diseases, including leukemia, lymphoma, bone
marrow failure, and various immune disorders.



**Remember – the fluid portion of the blood
makes up of 90% water, 10% proteins
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Immune Response


Signs of inflammation*


Heat, redness, edema, pain, loss of function



Sequence:



Injury, constriction of microcirculation, dilation of small blood vessels, increased
permeability of small blood vessels, exudate leaves small blood vessels, blood
viscosity increases causing microcirculation to decrease
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Complete Review of Dental Hygiene Textbook



Clinical Practice of the Dental Hygienist Textbook
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