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NEW 

MICROBIOLOGY 

9840: CELL and MOLECULAR BIOLOGY 

Course: 9840: CELL and MOLECULAR BIOLOGY 

Duration: 10 Weeks  

Time:  TBD 

Scheduled: Quarterly  

Location: University of Oxford - UK, Harvard University - MA, National 

University of Singapore, University of MD, University of Cambridge 

– UK, Tsinghua University – Beijing CHINA and other Universities 

Instructor: Staff 

 

Objective: Understanding the functions of CELL and MOLECULAR membranes, 

their importance and roles played in the Human Physiology.    

 

 

Necessary Requirements: Laptop and note book (optional). 

 

 

Description: Cell and Molecular Biology – Is the science and studies of 

Cell and Molecular Membranes (CMM) in humans. This course will 

cover in detailed Cells and Molecules of human vertebrates, 

reproductive organs and lifecycle of Fetus. The causes and effects as 

related to body postures. Development and consumption of healthy 

fetus. Emphasis on quantitative analysis of nutrient transportation, 

patterns and determinants of (molars) protein structures.  

 Specific topics includes physiologically - based nutritive kinetic 

analysis, microcirculation, oxygen molecular transportation, specific 

analysis in delivery and rejuvenating cells and genes.  

Computer graphics of biological Micro and Macro molecules of three 

- six - nine dimensional structures using high resolution microscopes 

such as MRI, X-Ray, Ultrasound.                                        

 

Background Knowledge: Cellular Reproduction; DNA Replication. 
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Assessment: Completion of course work, assignments, tests and final 

paper. 

Assignment: Read and be prepare with topics of 

discussion per week 

Test: Review and follow through with 

practical work / examples 

Final paper:  Comprises of topics covered during 

this course and elaborated diagrams 

and examples following each section.  

Audience: This course is strictly for Post Graduate students. 
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Topics 
o Cell and Molecular Membranes 

o Methodology on how to Identify Illnesses 

o Human vertebrate 

 Cervical Spine (Neck)  

 Lumbar Spine (Back) 

o Illnesses resulting from compressed Cells and Molecules 

o Recommended Treatment 

o Reproductive Organs 

o Lifecycle of Fetus 

o Nutrition Transportation 

o Cytology 

o Pathology 

o Endometriology 
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Chapter 1 

Cell 

A cell is enclosed by a plasma membrane, which forms a selective barrier that 

allows nutrients to enter and waste products to leave. The interior of the cell is 

organized into many specialized compartments, or organelles, each surrounded by 

a separate membrane. One major organelle, the nucleus, contains the genetic 

information necessary for cell growth and reproduction. Each cell contains only 

one nucleus, whereas other types of organelles are present in multiple copies in the 

cellular contents, or cytoplasm. Organelles include mitochondria, which are 

responsible for the energy transactions necessary for cell survival; lysosomes, 

which digest unwanted materials within the cell; and the endoplasmic reticulum 

and the Golgi apparatus, which play important roles in the internal organization of 

the cell by synthesizing selected molecules and then processing, sorting, and 

directing them to their proper locations. In addition, plant cells contain 

chloroplasts, which are responsible for photosynthesis, whereby the energy of 

sunlight is used to convert molecules of carbon dioxide (CO2) and water (H2O) into 

carbohydrates. Between all these organelles is the space in the cytoplasm called 

the cytosol. The cytosol contains an organized framework of fibrous molecules 

that constitute the cytoskeleton, which gives a cell its shape, enables organelles to 

move within the cell, and provides a mechanism by which the cell itself can move. 

The cytosol also contains more than 10,000 different kinds of molecules that are 

involved in cellular biosynthesis, the process of making large biological molecules 

from small ones. 
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Specialized organelles are a characteristic of cells of organisms known as 

eukaryotes. In contrast, cells of organisms known as prokaryotes do not contain 

organelles and are generally smaller than eukaryotic cells. However, all cells share 

strong similarities in biochemical function. 

 

 

  

http://www.britannica.com/science/cell-biology/images-videos/Cutaway-drawing-of-a-eukaryotic-cell/112877


14 
 

Cells and Molecular Formation plants including 

regeneration of Amphibians 
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Lateral view of an Amphibia 
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An unnamed part of a frog 
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Integument 

There is nothing more conspicuous about an organism than its skin.  It is our primary 

means of identifying the organism, and is what defines the boundary of its body.  Skin 

is also the primary means through which an organism interacts with its environment. 

The integumentary system is the organ system that protects the body from various 

kinds of damage, such as loss of water or abrasion from outside. The system 

comprises the skin and its appendages (including hair, scales, feathers, hooves, and 

nails). 

Because of its importance as the primary interface between an organism and its 

environment, the skin is designed to perform many functions.  These functions 

include: 

• support and protect soft tissues against abrasion, microbes  

• reception and transduction of external stimuli - i.e. heat, chemical, tactile  

• transport of materials involved in excretion, secretion, resorption, 

dehydration, rehydration  

• heat regulation  

• respiration  

• nutrition/nutrient storage - i.e. storage of vitamins, synthesis of Vitamin D  

• locomotion  

• coloration - cryptic or display 

Different vertebrate taxa have very diverse ways of performing these functions and 

have evolved many different structures derived from the integument. 

Basic structure of the integument:  

The integument consists primarily of the skin and its derivatives.  Skin is a functional 

unit composed layers of fairly distincy epidermis (derived from ectoderm) and dermis 

(derived from the dermatome of somites) that are separated by the basement 

membrane. 

• Epidermis  

    - is relatively thin in most animals  

    - the upper layer composed of mostly dead, differentiated cells (stratum 

corneum) with a lot of keratin which helps the skin maintain some protection 

against water loss and bacteria  

    - continually produced by the most basal layer of the epidermis (stratum 
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germinativum) and consists of cuboidal cells that are generalized and move 

toward the upper layer as they differentiate  

    - as the cells move outward, most synthesize keratin, a water-insoluble 

protein, the cells become flattened, die, and are sloughed off.  Other epidermal 

cells form multicellular glands or isolated glandular cells.  

• Dermis  

    - is more of a connective tissue than protective  

    - irregularly-shaped connective tissue cells that produce the extracellular 

matrix, including collagen and elastic fibers  

    - the upper layer (stratum laxum) lies directly below the basement membrane 

and is mostly loosely-packed cells  

    - the stratum compactum lies below and contains more tightly-packed cells  

    - the presence of elastin in the dermis is a synapomorphy of Gnathostomata - 

in part, the dermis anchors the skin to the underlying musculature  

    - also includes dermal scales, blood vessels, nerves, pigment cells, the bases 

of feathers and hairs, and their associated erector muscles. 

Integument of the vertebrate classes  

If we again tour through the different taxa that we discussed previously, we find many 

different forms of integument, based on the different environment that each organism 

inhabits. 

Amphioxus has an epidermis with a single layer of cells.  A synapomorphy of 

Craniata is the presence of a stratified (multilayered) epidermis.  The horny teeth of 

lampreys are keratin - most other fishes have little or no keratin in the skin. 

There are three major types of hard tissue associated with skin: 

Enamel  

    - the hardest tissue in the body  

    - made of hydroxyapatite and has no cells or tubules within it; only about 3% 

of it is organic  

    - ectodermal in origin and is produced by accretion of layers  

    - generally it is the most superficial of hard tissues and is found on teeth and 

the outer layers of denticles, scales and dermal armor - one type of enamel is 

ganoine  

Dentine  

    - is softer than enamel and has about 25% organic fibers  

    - usually contains tubules occupied by the processes of the mesodermal cells  

    - found on the same structures as enamel, but is always deep to the enamel 

layer  

    - some types of dentine are osteodentine, orthodentine, and cosmine, the last 

of these has characteristic types of canals  
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Bone  

    - has about the same level of organic component as dentine  

    - may have osteons (Haversian systems) as does osteodentine, or may be 

deposited in layers like orthodentine  

    - unlike enamel and dentine, bone may undergo drastic reorganization 

Agnathans  

The skin of living agnathans lacks dermal bone or scales, but the earliest craniate 

fossils (Ostracoderms) are known from tiny scales of dermal bone found in the 

Cambrian period.  These scales had  

    • a deepest, thin layer of lamellar bone,  

    • a thick layer of spongy (vascular) bone,  

    • another layer called dentine, and  

    • a surface coat of enamel-like material, often called ganoine.  

There was a pore-canal system that likely functioned in electroreception 

Chondrichthyes  

The skin is covered with denticles or placoid scales with layers of dense lamellar 

bone, dentine, and enamel  

Teeth are modified placoid scales 
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Bony fishes  

Integument of fish is characterized by structures that help the organism maintain its 

water balance  

    • generally characterized by thin epidermis, with little or no keratinized cells at the 

stratum corneum  

    • mucus secreted from fish’s skin which seals out water and also prevents invasion 

by ectoparasites and fungus  

    • glands are unicellular - derived from a single epidermal cell  

Structures associated most with the fishes are scales:  

    • composed of three basic compounds: bone, dentine and enamel (moving from 

inside to outside); the outside layer, enamel, is the hardest tissue in the body, and 

therefore can be very protective  

    • because they contain compounds that are similar to those in teeth, scales are often 

compared to teeth  

    • basal types of scales include: 

cycloid scale - thin bony scale having a smooth surface and rounded margins  

ctenoid scale - thin bony scale having comb-like processes on its outer part and 

a serrate margin  

placoid scale - scaly outgrowth of the skin, that is thicker and more embedded 

in the skin  

cosmoid scale - thick bony plates that are embedded into the skin, that act more 

like a bony armor 

    • perform a more protective function, although the protectiveness of the scale is 

determined by the thickness of the bone 
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Amphibians  

The earliest tetrapods had dermal scales, which probably functioned as 

armor.  Among living amphibians, caecilians have tiny dermal scales called 

osteoderms.  Their homology with dermal armor is not clear.  

Amphibians mark the transition between the aquatic and terrestrial environment.  Skin 

remains similar to its aquatic roots and resembles the skin of the fish; however, scales 

are not present.  

To prevent water loss, amphibians utilize mucus, which is a similar mechanism that 

fish use to prevent taking on additional water.  However, the mucus in amphibians is 

secreted by multicellular glands rather than the unicellular glands in fish.  

Because the integument of amphibians makes them somewhat vulnerable, many 

amphibians also secrete toxins that prevent them from being eaten by other 

organisms.  The primary gland responsible for the secretion is the parotid gland, 

located behind the ear of amphibians. 

Reptiles  

Reptiles show more advanced integumentary adaptations to the terrestrial 

environment because they are more far-removed from the water.  In contrast, the cells 

are more highly keratinized.  

The integument is modified into horny scales in snakes and lizards.  In snakes, the 

scales on the ventral surface can be further modified into scutes, which can be used in 

locomotion.  In turtles the epidermis is strongly modified into plates that cover the 

shell, and because they increase in diameter each year, they can be used to age the 

animals. 
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Fish 

The skin of a fish must serve many functions. It aids in maintaining the osmotic 

balance, provides physical protection for the body, is the site of coloration, 

contains sensory receptors, and, in some fishes, functions in respiration. Mucous 

glands, which aid in maintaining the water balance and offer protection from 

bacteria, are extremely numerous in fish skin, especially in cyclostomes and teleost. 

Since mucous glands are present in the modern lampreys, it is reasonable to 

assume that they were present in primitive fishes, such as the ancient Silurian and 

Devonian Agarthans. Protection from abrasion and predation is another function of 

the fish skin, and dermal (skin) bone arose early in fish evolution in response to 

this need. It is thought that bone first evolved in skin and only later invaded the 

cartilaginous areas of the fish’s body, to provide additional support and protection. 

There is some argument as to which came first, cartilage or bone, and fossil 

evidence does not settle the question. In any event, dermal bone has played an 

important part in fish evolution and has different characteristics in different groups 

of fishes. Several groups are characterized at least in part by the kind of 

bony scales they possess. 
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Birds  
The integument of birds reflects some reptilian ancestry and some new developments 

of the class.  Scales are present on the legs and feet of most birds, and the bill is 

covered in a tough skin that is highly keratinized.  The remaining skin is relatively 

thin.  

The defining characteristic of bird integument is feathers: 

- derived originally from scales, so that scales and feathers are homologous  

- function in flight (flight feathers) as well as temperature regulation (contour 

feathers)  

- basic structure of feather calamus, rachis and vane, which are derived from a 

feather follicle.  The vane is composed of barbs that help to hold the shape of 

the feather and can be put back into place during preening. 

Birds are not always completely covered in feathers - instead, feathers usually grow 

along tracts called pterylae, and bare spots are called aptera  

Some feathers are modified to perform different functions  

    - down feathers are softer feathers because they lack all the barbs of flight feathers  

    - bristles and filoplumes are specially modified feathers that are used in catching 

prey (e.g., bristles around the bill of swallows and flycatchers) and display 

(filoplumes of grouse) 
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Mammals (Animals)  
This section talks about animals which are part of the mammals family - generally 

have skin that conforms to the basic structure described previously, with the 

epidermal layers of the skin being especially thick in areas such as the soles and the 

palms of the feet, where protection is needed.  

Hair is the distinctive characteristic of mammals, and it provides insulation as well as 

some additional protection to the animal  

    - grow in follicles derived from the stratum germinativum of the epidermus but are 

rooted in the dermis  

    - hair growth continues until the mitosis in the root stops - individuals in which 

mitosis completely stops at the hair root are usually the ones that go bald.  

The fine structure of an individual hair consists of three layers: medulla, cortex and 

cuticular scale (which contain a lot of keratin).  Softer hairs (such as our fine body 

hairs) lack a medulla, whereas our scalp hair contains a medulla and is usually very 

strong.  

Modifications of hair include guard hairs (that protect the undercoat hair), quills (such 

as in hedgehogs and porcupines) and vibrissae (the tactile whiskers on the snouts of 

mammals).  

Other modifications of mammalian skin includes blubber, which is found in many 

cetaceans and marine mammals.  Blubber is a highly thickened subcutaneous fat layer 

that adds to the insulation of marine mammals and also acts as a food source for the 

body. 

Glands of the skin:  Glands associated with the skin that help to protect the skin and 

its associated structures, aid in heat regulation, and give off scent.  Include:  

    - sebaceous glands which lubricate and waterproof hairs - special case in birds the 

uropygium gland located at the base of the tail which secretes a waxy substance that is 

used to waterproof and clean feathers.  

    - two types of sweat glands in mammals aid in heat regulation: eccrine and apocrine 

sweat glands  

    - eccrine sweat glands secrete a watery solution that assists in evaporative cooling 

on the entire body  

    - apocrine sweat glands have thicker secretions that contain more odor, and are 

sometimes modified into scent glands in some species to use for scent marking (dogs) 

or defense (skunks); also the wax gland, which secretes the wax in mammalian ears.  

    - the mammary gland (related to sebaceous glands) which contain fatty tissue in 

addition to secretory cells that produce milk; usually only become active under 

hormonal influences, such as the secretion of prolactin by the body that occurs in 

females during pregnancy and lactation. 
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Nails, claws, hoofs, horns and antlers: all are integumental derivatives.  

    - nails grow from the nail bed located in the epidermis at the distal part of the 

phalanges; the nail is higly cornified in ungulates whereas in clawed animals the nail 

is elongated and thickened for defense or predation  

    - horns are supported by a bony structure growing out from the skull; surrounding 

the bony core is a highly keratinized layer of the epidermis which is generally 

permanent  

    - antlers are not present throughout the year, and are shed during the non-breeding 

season; develop under a protective covering of skin (velvet), which is lost as the 

antlers mature  

    - rhinoceros horns are simply hairlike keratin fibers that are woven together without 

a bony core - similar to baleen in whales that is used for feeding 

Integument coloration - Pigment cells  

Pigment cells (chromatophores) are derived from neural crest cells that break off from 

the ectoderm during neural tube formation and are usually found in the dermis  

    - in the epidermis of mammals and birds, the pigment cells are usually 

melanophores which contain the pigment melanin.  Melanin is red or blackish 

brown.  Melanophores in the epidermis are usually responsible for slow color change, 

such as that related to aging or seasonal changes.  

    - in groups other than mammals and birds the chromatophores are mostly in the 

dermis:  

    - melanophores are like those of the epidermis  

     iridophores have organelles that contain platelets of guanine pigment, which 

reflects or scatters light  

    - xanthophores and erythrophores have yellowish pteridine pigments and reddish 

carotenoid pigments  

    - dermal chromatophores are responsible for rapid, physiological color change.  

Coloration can be of many types, including cryptic (providing blend into the 

environment) and aposematic (warning coloriation, that occurs in some snakes)   

Definitions:  

Aposematic coloration - a form of coloration that serves to advertise the presence of 

dangerous, venomous or distasteful species  

Chromatophore - a vertebrate cell of neural crest origin that carries pigment or 

reflective granules  

Cosmoid scale - thick bony plates that are embedded into the skin, that act more like a 

bony armor  

Ctenoid scale - thin bony scale having comblike processes on its outer part and a 

serrate margin  

Cycloid scale - thin bony scale having a smooth surface and rounded margins  
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Erythrophores - pigment cells that contain red pigments  

Fibroblast - irregularly-shaped connective tissue cell that produces the extracellular 

matrix, including collagen fibers  

Iridophores - pigment cells that confer a silvery appearance  

Keratin - a horny protein synthesized by the epidermal cells of many vertebrates  

Macrophages - large cells that phagacytose, or ingest, foreign material  

Placoid scale - scaly outgrowth of the skin, that is thicker and more embedded in the 

skin  

Sebaceous gland - branched alveolar gland that produces oily and waxy secretions  

Uropygial gland - an oil-secreting gland of birds located dorsal to the tail base  

Vibrissae - long tactile whiskers found on the snouts of mammals  

Xanthophores - pigment cells that contain yellowish pigments 
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Plants 
The integument of plants reflects the reproductive organs of seed cells. 

In botany the senses are similar to those in zoology, referring to the covering of an 

organ, but when the context indicates nothing to the contrary, the word commonly 

refers to an envelope of one or more layers, each of two or more cell layers, 

covering the ovule, leaving only a pore, the micropyle, through which the pollen 

tube can enter. It may develop into the testa, or seed coat. Ovules are the major 

female reproductive organs of plants. Within the ovule the egg cell is produced and, 

upon fertilization, the embryo develops during seed development. Arabidopsis 

ovules provide an excellent system to study pattern formation and aspects of organ 

polarity establishment in plants. Ovules develop from the placenta inside gynoecia 

as finger-like protrusions.  

 

 

The above figure depict the cross-section of a pollen grain of a plant. 

1. Pollens are surrounded by micro-sporangium that acts as a bubble spongy 

membrane to protect the pollens from detaching early and easily from their 

filaments.  

 

2. Each pollen grain is covered by an integument that acts as shell, husk, peel 

or thin film to the outer surface of the pollen grain. 

Filament 
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3. Megasporangium is the inner membrane which surrounds the 

megagametophyte that consist of the archegonia with the egg. 

 

4. Megagametophyte is an interface membrane which consist of lymph that 

protects the archegonia. 

 

5. The megasporangium is also referred to as the nucellus of a plant and which 

bears fine and soft hairs on its surface from which the seeds (eggs) sprouts 

out during germination.  

 

6. Ovules which consists of the eggs of the pollen grains are the female major 

reproductive organ of a plant. 

    

Three proximal-distal elements, the funiculus, chalaza and nucellus, can be 

distinguished early on. Within the distally-located nucellus meiosis takes place in 

the megaspore mother cell. Only one of the four megaspores survives and develops 

into the multicellular, haploid female gametophyte, the embryo sac. One of the 

cells of the embryo sac is the egg cell proper. The chalaza is located beneath the 

nucellus and is characterized by the two integuments, the progenitors of the seed 

coat, inititating from its flanks. The funiculus is a stalk-like structure, which 

harbors the vascular strand and connects the ovule to the placenta. 
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Above is an image of cross – functional area of an ORANGE LILY flower. 

The germinating pollen grains are referred to as the Carpel or Pistil and have four parts namely – 

Stigma – which receives pollen during fertilization. 

Style – is a tube on top of the ovary.  

Ovary – is the female reproductive organ. 

Ovules – are the reproductive cells which will become the seeds when fertilized by the pollen. 

The Stigma is made up of two parts –  

Anthers – Contains pollen which are the male reproductive cells. 

Filaments – Are tube like structures which holds the anthers in place. 

The flower is made up of colorful petals held together by the flower stalk referred to on this 

diagram as the stem. The sepals are small leaf like structure below the flower. 

  

Ovary 



30 
 

The organization of cells 

The levels of organization cells from single to complex formation of a living organism are -  

cells --> tissues --> organs --> organ systems --> organisms 

 

In unicellular (single-celled) organisms, is where the single cell performs all life functions. 

It functions independently. However, multicellular (many celled) organisms have various 

levels of organization within them. Individual cells may perform specific functions and also 

work together for the good of the entire organism. The cells become dependent on one 

another.  

Multicellular organisms have the following 5 levels of organization ranging from simplest to 

most complex:  

LEVEL 1 - Cells  

 Are the basic unit of structure and function in living organisms. 

 May serve a specific function within the organism                                     

 Examples- blood cells, nerve cells, bone cells, tomato cells etc.    

 

LEVEL 2 - Tissues  

 Made up of cells that are similar in structure and function, and which 

work together to perform a specific activity 

 Examples - blood, nervous, bone, etc. Humans have 4 basic tissues: connective, 

epithelial, muscle, and nerve. 

LEVEL 3 - Organs 

 Made up of tissues that work together to perform a specific activity  

 Examples - heart, brain, skin, etc. 

LEVEL4 - Organ Systems  

 Combination of Tissues and Organs in groups of two or more that work 

together to perform a specific function for an organism. 

 Examples - circulatory system, nervous system, skeletal system, etc.  

 The Human body has 11 organ systems - circulatory, digestive, endocrine, 

excretory (urinary), immune (lymphatic), integumentary, muscular, nervous, 

reproductive, respiratory, and skeletal.  
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LEVEL 5 - Organisms  

 Entire living things that can carry out all basic life processes. Meaning 

they can take in materials, release energy from food, release wastes, 

grow, respond to the environment, and reproduce.  

 Usually made up of organ systems, but an organism may be made up of 

only one cell such as bacteria or protist. 

 Examples - bacteria, amoeba, mushroom, sunflower, human 
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DNA: the genetic material 

 

 

During the early 19th century, it became widely accepted that all living organisms 

are composed of cells arising only from the growth and division of other cells. The 

improvement of the microscope then led to an era during which many biologists 

made intensive observations of the microscopic structure of cells. By 1885 a 

substantial amount of indirect evidence indicated that chromosomes—dark-

staining threads in the cell nucleus—carried the information for cell heredity. It 

was later shown that chromosomes are about half DNA and half protein by weight. 
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The revolutionary discovery suggesting that DNA molecules could provide the 

information for their own replication came in 1953, when American geneticist and 

biophysicist James Watson and British biophysicist Francis Crick proposed a 

model for the structure of the double-stranded DNA molecule (called the DNA 

double helix). In this model, each strand serves as a template in the synthesis of a 

complementary strand. Subsequent research confirmed the Watson and Crick 

model of DNA replication and showed that DNA carries the genetic information 

for reproduction of the entire cell. 

All of the genetic information in a cell was initially thought to be confined to the 

DNA in the chromosomes of the cell nucleus. Later discoveries identified small 

amounts of additional genetic information present in the DNA of much smaller 
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chromosomes located in two types of organelles in the cytoplasm. These organelles 

are the mitochondria in animal cells and the mitochondria and chloroplasts in 

plant cells. The special chromosomes carry the information coding for a few of the 

many proteins and RNA molecules needed by the organelles. They also hint at the 

evolutionary origin of these organelles, which are thought to have originated as 

free-living bacteria that were taken up by other organisms in the process of 

symbiosis. 
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RNA: replicated from DNA 

 

 

It is possible for RNA to replicate itself by mechanisms related to those used by 

DNA, even though it has a single-stranded instead of a double-stranded structure. 

In early cells RNA is thought to have replicated itself in this way. However, all of 

the RNA in present-day cells is synthesized by special enzymes that construct a 

single-stranded RNA chain by using one strand of the DNA helix as a template. 

Although RNA molecules are synthesized in the cell nucleus, where the DNA is 

located, most of them are transported to the cytoplasm before they carry out their 

functions. 

The RNA molecules in cells have two main roles. Some, the ribozymes, fold up in 

ways that allow them to serve as catalysts for specific chemical reactions. Others 

serve as “messenger RNA,” which provides templates specifying the synthesis of 

proteins. Ribosomes, tiny protein-synthesizing machines located in the cytoplasm, 

“read” the messenger RNA molecules and “translate” them into proteins by using 

the genetic code. In this translation, the sequence of nucleotides in the messenger 
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RNA chain is decoded three nucleotides at a time, and each nucleotide triplet 

(called a codon) specifies a particular amino acid. Thus, a nucleotide sequence in 

the DNA specifies a protein provided that a messenger RNA molecule is produced 

from that DNA sequence. Each region of the DNA sequence specifying a protein 

in this way is called a gene. 

By the above mechanisms, DNA molecules catalyze not only their own 

duplication but also dictate the structures of all protein molecules. A single human 

cell contains about 10,000 different proteins produced by the expression of 10,000 

different genes. Actually, a set of human chromosomes is thought to contain DNA 

with enough information to express between 30,000 and 100,000 proteins, but 

most of these proteins seem to be made only in specialized types of cells and are 

therefore not present throughout the body. (For further discussion, see below The 

nucleus.) 
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Chapter 2 

Molecules of cells 

Cells contain a special collection of molecules that are enclosed by a membrane. 

These molecules give cells the ability to grow and reproduce. The overall process 

of cellular reproduction occurs in two steps: cell growth and cell division. During 

cell growth, the cell ingests certain molecules from its surroundings by selectively 

carrying them through its cell membrane. Once inside the cell, these molecules 

are subjected to the action of highly specialized, large, elaborately folded 

molecules called enzymes. Enzymes act as catalysts by binding to ingested 

molecules and regulating the rate at which they are chemically altered. These 

chemical alterations make the molecules more useful to the cell. Unlike the 

ingested molecules, catalysts are not chemically altered themselves during the 

reaction, allowing one catalyst to regulate a specific chemical reaction in many 

molecules. 

Biological catalysts create chains of reactions. In other words, a molecule 

chemically transformed by one catalyst serves as the starting material, or substrate, 

of a second catalyst and so on. In this way, catalysts use the small molecules 

brought into the cell from the outside environment to create increasingly complex 

reaction products. These products are used for cell growth and the replication of 

genetic material. Once the genetic material has been copied and there are sufficient 

molecules to support cell division, the cell divides to create two daughter cells. 

Through many such cycles of cell growth and division, each parent cell can give 

rise to millions of daughter cells, in the process converting large amounts of 

inanimate matter into biologically active molecules. 
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The structure of biological molecules 

Cells are largely composed of compounds that contain carbon. The study of how 

carbon atoms interact with other atoms in molecular compounds forms the basis of 

the field of organic chemistry and plays a large role in understanding the basic 

functions of cells. Because carbon atoms can form stable bonds with four other 

atoms, they are uniquely suited for the construction of complex molecules. These 

complex molecules are typically made up of chains and rings that contain 

hydrogen, oxygen, and nitrogen atoms, as well as carbon atoms. These molecules 

may consist of anywhere from 10 to millions of atoms linked together in specific 

arrays. Most, but not all, of the carbon-containing molecules in cells are built up 

from members of one of four different families of small organic molecules: sugars, 

amino acids, nucleotides, and fatty acids. Each of these families contains a group 

of molecules that resemble one another in both structure and function. In addition 

to other important functions, these molecules are used to build large 

macromolecules. For example, the sugars can be linked to form polysaccharides 

such as starch and glycogen, the amino acids can be linked to form proteins, the 

nucleotides can be linked to form the DNA (deoxyribonucleic acid) and RNA 

(ribonucleic acid) of chromosomes, and the fatty acids can be linked to form the 

lipids of all cell membranes. 

 

Component Percent of total cell weight 

Water 70 

Inorganic ions (sodium, potassium, 

magnesium, calcium, chloride, etc.) 

1 

Miscellaneous small metabolites 3 

Proteins 18 
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RNA 1.1 

DNA 0.25 

Phospholipids and other lipids 5 

Polysaccharides 2 

Approximate chemical composition of a typical mammalian cell 

Aside from water, which forms 70 percent of a cell’s mass, a cell is composed 

mostly of macromolecules. By far the largest portion of macromolecules are the 

proteins. An average-sized protein macromolecule contains a string of about 400 

amino acid molecules. Each amino acid has a different side chain of atoms that 

interact with the atoms of side chains of other amino acids. These interactions are 

very specific and cause the entire protein molecule to fold into a compact globular 

form. In theory, nearly an infinite variety of proteins can be formed, each with a 

different sequence of amino acids. However, nearly all these proteins would fail to 

fold in the unique ways required to form efficient functional surfaces and would 

therefore be useless to the cell. The proteins present in cells of modern animals and 

humans are products of a long evolutionary history, during which the ancestor 

proteins were naturally selected for their ability to fold into specific three-

dimensional forms with unique functional surfaces useful for cell survival. 

Most of the catalytic macromolecules in cells are enzymes. The majority of 

enzymes are proteins. Key to the catalytic property of an enzyme is its tendency to 

undergo a change in its shape when it binds to its substrate, thus bringing together 

reactive groups on substrate molecules. Some enzymes are macromolecules of 

RNA, called ribozymes. Ribozymes consist of linear chains of nucleotides that fold 

in specific ways to form unique surfaces, similar to the ways in which proteins 

fold. As with proteins, the specific sequence of nucleotide subunits in an RNA 

chain gives each macromolecule a unique character. RNA molecules are much less 

frequently used as catalysts in cells than are protein molecules, presumably 
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because proteins, with the greater variety of amino acid side chains, are more 

diverse and capable of complex shape changes. However, RNA molecules are 

thought to have preceded protein molecules during evolution and to have catalyzed 

most of the chemical reactions required before cells could evolve (see below The 

evolution of cells). 
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Coupled chemical reactions 

Cells must obey the laws of chemistry and thermodynamics. When two 

molecules react with each other inside a cell, their atoms are rearranged, forming 

different molecules as reaction products and releasing or consuming energy in the 

process. Overall, chemical reactions occur only in one direction; that is, the final 

reaction product molecules cannot spontaneously react, in a reversal of the original 

process, to reform the original molecules. This directionality of chemical reactions 

is explained by the fact that molecules only change from states of higher free 

energy to states of lower free energy. Free energy is the ability to perform work (in 

this case, the “work” is the rearrangement of atoms in the chemical reaction). 

When work is performed, some free energy is used and lost, with the result that the 

process ends at lower free energy. To use a familiar mechanical analogy, water at 

the top of a hill has the ability to perform the “work” of flowing downhill (i.e., it 

has high free energy), but, once it has flowed downhill, it cannot flow back up (i.e., 

it is in a state of low free energy). However, through another work process—that of 

a pump, for example—the water can be returned to the top of the hill, thereby 

recovering its ability to flow downhill. In thermodynamic terms, the free energy of 

the water has been increased by energy from an outside source (i.e., the pump). In 

the same way, the product molecules of a chemical reaction in a cell cannot reverse 

the reaction and return to their original state unless energy is supplied by coupling 

the process to another chemical reaction. 

All catalysts, including enzymes, accelerate chemical reactions without affecting 

their direction. To return to the mechanical analogy, enzymes cannot make water 

flow uphill, although they can provide specific pathways for a downhill flow. Yet 

most of the chemical reactions that the cell needs to synthesize new molecules 

necessary for its growth require an uphill flow. In other words, the reactions 

require more energy than their starting molecules can provide. 

Cells use a single strategy over and over again in order to get around the 

limitations of chemistry: they use the energy from an energy-releasing chemical 

reaction to drive an energy-absorbing reaction that would otherwise not occur. A 

useful mechanical analogy might be a mill wheel driven by the water in a stream. 
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The water, in order to flow downhill, is forced to flow past the blades of the wheel, 

causing the wheel to turn. In this way, part of the energy from the moving stream is 

harnessed to move a mill wheel, which may be linked to a winch. As the winch 

turns, it can be used to pull a heavy load uphill. Thus, the energy-absorbing (but 

useful) uphill movement of a load can be driven by coupling it directly to the 

energy-releasing flow of water. 

In cells, enzymes play the role of mill wheels by coupling energy-releasing 

reactions with energy-absorbing reactions. As discussed below, in cells the most 

important energy-releasing reaction serving a role similar to that of the flowing 

stream is the hydrolysis of adenosine triphosphate (ATP). In turn, the production 

of ATP molecules in the cells is an energy-absorbing reaction that is driven by 

being coupled to the energy-releasing breakdown of sugar molecules. In retracing 

this chain of reactions, it is necessary first to understand the source of the sugar 

molecules. 
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Photosynthesis: the beginning of the food chain 

Sugar molecules are produced by the process of photosynthesis in plants and 

certain bacteria. These organisms lie at the base of the food chain, in that animals 

and other nonphotosynthesizing organisms depend on them for a constant supply 

of life-supporting organic molecules. Humans, for example, obtain these molecules 

by eating plants or other organisms that have previously eaten food derived from 

photosynthesizing organisms. 

Plants and photosynthetic bacteria are unique in their ability to convert the freely 

available electromagnetic energy in sunlight into chemical bond energy, the energy 

that holds atoms together in molecules and is transferred or released in chemical 

reactions. The process of photosynthesis can be summarized by the following 

equation: (solar) energy + CO2 + H2O → sugar molecules + O2. 

The energy-absorbing photosynthetic reaction is the reverse of the energy-releasing 

oxidative decomposition of sugar molecules. During photosynthesis, chlorophyll 

molecules absorb energy from sunlight and use it to fuel the production of simple 

sugars and other carbohydrates. The resulting abundance of sugar molecules and 

related biological products makes possible the existence of nonphotosynthesizing 

life on Earth. 
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ATP: fueling chemical reactions 

Adenosine Triphosphate (ATP) Certain enzymes catalyze the breakdown of 

organic foodstuffs. Once sugars are transported into cells, they either serve as 

building blocks in the form of amino acids for proteins and fatty acids for lipids or 

are subjected to metabolic pathways to provide the cell with ATP. ATP, the 

common carrier of energy inside the cell, is made from adenosine diphosphate 

(ADP) and inorganic phosphate (Pi). Stored in the chemical bond holding the 

terminal phosphate compound onto the ATP molecule is the energy derived from 

the breakdown of sugars. The removal of the terminal phosphate, through the 

water-mediated reaction called hydrolysis, releases this energy, which in turn fuels 

a large number of crucial energy-absorbing reactions in the cell. Hydrolysis can be 

summarized as follows: ATP +H2O → ADP + Pi+ energy. 

The formation of ATP is the reverse of this equation, requiring the addition of 

energy. The central cellular pathway of ATP synthesis begins with glycolysis, a 

form of fermentation in which the sugar glucose is transformed into other sugars 

in a series of nine enzymatic reactions, each successive reaction involving an 

intermediate sugar containing phosphate. In the process, the six-carbon glucose is 

converted into two molecules of the three-carbon pyruvic acid. Some of the 

energy released through glycolysis of each glucose molecule is captured in the 

formation of two ATP molecules. 

http://www.britannica.com/science/cell-biology/images-videos/Adenosine-triphosphate-or-ATP-is-the-primary-carrier-of-energy/161586
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Tricarboxylic acid cycle: eight steps cycle 

The second stage in the metabolism of sugars is a set of interrelated reactions 

called the tricarboxylic acid (TCA) cycle. This cycle takes the three-carbon 

pyruvic acid produced in glycolysis and uses its carbon atoms to form carbon 

dioxide (CO2) while transferring its hydrogen atoms to special carrier molecules, 

where they are held in high-energy linkage. 

In the third and last stage in the breakdown of sugars, oxidative phosphorylation, 

the high-energy hydrogen atoms are first separated into protons and high-energy 

electrons. The electrons are then passed from one electron carrier to another by 

means of an electron-transport chain. Each electron carrier in the chain has an 

increasing affinity for electrons, with the final electron acceptor being molecular 

oxygen (O2). As separated electrons and protons, the hydrogen atoms are 
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transferred to O2 to form water. This reaction releases a large amount of energy, 

which drives the synthesis of a large number of ATP molecules from ADP and Pi. 

(For further discussion of the electron-transport chain, see below Metabolic 

functions.) 

Most of the cell’s ATP is produced when the products of glycolysis are oxidized 

completely by a combination of the tricarboxylic acid cycle and oxidative 

phosphorylation. The process of glycolysis alone produces relatively small 

amounts of ATP. Glycolysis is an anaerobic reaction; that is, it can occur even in 

the absence of oxygen. The tricarboxylic acid cycle and oxidative phosphorylation, 

on the other hand, require oxygen. Glycolysis forms the basis of anaerobic 

fermentation, and it presumably was a major source of ATP for early life on 

Earth, when very little oxygen was available in the atmosphere. Eventually, 

however, bacteria evolved that were able to carry out photosynthesis. 

Photosynthesis liberated these bacteria from a dependence on the metabolism of 

organic materials that had accumulated from natural processes, and it also released 

oxygen into the atmosphere. Over a prolonged period of time, the concentration of 

molecular oxygen increased until it became freely available in the atmosphere. The 

aerobic tricarboxylic acid cycle and oxidative phosphorylation then evolved, and 

the resulting aerobic cells made much more efficient use of foodstuffs than their 

anaerobic ancestors, because they could convert much larger amounts of chemical 

bond energy into ATP. 
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The genetic information of cells 

Cells can thus be seen as a self-replicating network of catalytic macromolecules 

engaged in a carefully balanced series of energy conversions that drive 

biosynthesis and cell movement. But energy alone is not enough to make self-

reproduction possible; the cell must contain detailed instructions that dictate 

exactly how that energy is to be used. These instructions are analogous to the 

blueprints that a builder uses to construct a house; in the case of cells, however, the 

blueprints themselves must be duplicated along with the cell before it divides, so 

that each daughter cell can retain the instructions that it needs for its own 

replication. These instructions constitute the cell’s heredity. 
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Intracellular communication 

A cell with its many different DNA, RNA, and protein molecules is quite different 

from a test tube containing the same components. When a cell is dissolved in a test 

tube, thousands of different types of molecules randomly mix together. In the 

living cell, however, these components are kept in specific places, reflecting the 

high degree of organization essential for the growth and division of the cell. 

Maintaining this internal organization requires a continuous input of energy, 

because spontaneous chemical reactions always create disorganization. Thus, much 

of the energy released by ATP hydrolysis fuels processes that organize 

macromolecules inside the cell. 

When a eukaryotic cell is examined at high magnification in an electron 

microscope, it becomes apparent that specific membrane-bound organelles divide 

the interior into a variety of subcompartments. Although not detectable in the 

electron microscope, it is clear from biochemical assays that each organelle 

contains a different set of macromolecules. This biochemical segregation reflects 

the functional specialization of each compartment. Thus, the mitochondria, which 

produce most of the cell’s ATP, contain all of the enzymes needed to carry out the 

tricarboxylic acid cycle and oxidative phosphorylation. Similarly, the degradative 

enzymes needed for the intracellular digestion of unwanted macromolecules are 

confined to the lysosomes. 

 

Cellular compartment Percent of total cell 

volume 

Approximate number 

per cell 

Cytosol 54 1 

Mitochondrion 22 1,700 

Endoplasmic reticulum plus Golgi 

apparatus 

15 1 
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Nucleus 6 1 

Lysosome 1 300 

Relative volume occupied by these Molecular cells 

It is clear from this functional segregation that the many different proteins 

specified by the genes in the cell nucleus must be transported to the compartment 

where they will be used. Not surprisingly, the cell contains an extensive 

membrane-bound system devoted to maintaining just this intracellular order. The 

system serves as a post office, guaranteeing the proper routing of newly 

synthesized macromolecules to their proper destinations. 

All proteins are synthesized on ribosomes located in the cytosol. As soon as the 

first portion of the amino acid sequence of a protein emerges from the ribosome, it 

is inspected for the presence of a short “endoplasmic reticulum (ER) signal 

sequence.” Those ribosomes making proteins with such a sequence are transported 

to the surface of the ER membrane, where they complete their synthesis; the 

proteins made on these ribosomes are immediately transferred through the ER 

membrane to the inside of the ER compartment. Proteins lacking the ER signal 

sequence remain in the cytosol and are released from the ribosomes when their 

synthesis is completed. This chemical decision process places some newly 

completed protein chains in the cytosol and others within an extensive membrane-

bounded compartment in the cytoplasm, representing the first step in intracellular 

protein sorting. 

The newly made proteins in both cell compartments are then sorted further 

according to additional signal sequences that they contain. Some of the proteins in 

the cytosol remain there, while others go to the surface of mitochondria or (in plant 

cells) chloroplasts, where they are transferred through the membranes into the 

organelles. Subsignals on each of these proteins then designate exactly where in 

the organelle the protein belongs. The proteins initially sorted into the ER have an 

even wider range of destinations. Some of them remain in the ER, where they 
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function as part of the organelle. Most enter transport vesicles and pass to the 

Golgi apparatus, separate membrane-bounded organelles that contain at least three 

subcompartments. Some of the proteins are retained in the subcompartments of the 

Golgi, where they are utilized for functions peculiar to that organelle. Most 

eventually enter vesicles that leave the Golgi for other cellular destinations such as 

the cell membrane, lysosomes, or special secretory vesicles. (For further 

discussion, see below Internal membranes.) 
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Intercellular communication 

Embyro development and cell determination 

Formation of a multicellular organism starts with a small collection of similar cells 

in an embryo and proceeds by continuous cell division and specialization to 

produce an entire community of cooperating cells, each with its own role in the life 

of the organism. Through cell cooperation, the organism becomes much more than 

the sum of its component parts. 

A fertilized egg multiplies and produces a whole family of daughter cells, each of 

which adopts a structure and function according to its position in the entire 

assembly. All of the daughter cells contain the same chromosomes and therefore 

the same genetic information. Despite this common inheritance, different types of 

cells behave differently and have different structures. In order for this to be the 

case, they must express different sets of genes, so that they produce different 

proteins despite their identical embryological ancestors. 

During the development of an embryo, it is not sufficient for all the cell types 

found in the fully developed individual simply to be created. Each cell type must 

form in the right place at the right time and in the correct proportion; otherwise, 

there would be a jumble of randomly assorted cells in no way resembling an 
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organism. The orderly development of an organism depends on a process called 

cell determination, in which initially identical cells become committed to different 

pathways of development. A fundamental part of cell determination is the ability of 

cells to detect different chemicals within different regions of the embryo. The 

chemical signals detected by one cell may be different from the signals detected by 

its neighbor cells. The signals that a cell detects activate a set of genes that tell the 

cell to differentiate in ways appropriate for its position within the embryo. The set 

of genes activated in one cell differs from the set of genes activated in the cells 

around it. The process of cell determination requires an elaborate system of cell-to-

cell communication in early embryos. 

Arabidopsis has been the organism of choice for many plant biochemists, 

physiologists, developmental biologists and geneticists for several decades. In that 

time, a great deal of knowledge has been gained about the biology of this flowering 

plant. With the completion of the Arabidopsis genome sequencing project, we now 

have in hand the sequence of the approximately 25,500 genes in its genome. An 

extensive toolkit for manipulation has been developed over the last 20 years, 

including efficient mutagenesis, facile transformation technology, and DNA, RNA, 

protein, and metabolite isolation and detection methods. The biological reagents 

that have been made available to the community enable rapid research progress. 

Ongoing research within the community has resulted in working knowledge of 

many of the biochemical, physiological, and developmental processes of 

Arabidopsis. 

The availability of a broad base of knowledge about Arabidopsis and the 

previously developed research toolkit invites scientists to establish new techniques, 

develop new approaches, and test new concepts in Arabidopsis prior to their 

application in other species. The novel technologies made available in this way not 

only continually increase the efficiency of research done in Arabidopsis, but 

expose researchers, most importantly young scientists, to the most up-to-date 

methods in plant research, which they can apply to other species as they move 

forward in their career. 

Much work remains to be done before the goal of complete knowledge of the 

biology of even one plant species comes to fruition. It is essential that the work 
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leading to the achievement of this goal be done as quickly and efficiently as 

possible. When we have achieved this ambitious goal, we will have the power 

to predict experimental results and the ability to efficiently make the rational 

improvements in crop species that will lead to increased food production, 

environmentally friendly agricultural practices, new uses for plants, and even 

totally new plant-based industries. The most efficient way to gain this 

understanding is by exploiting the scientific and practical advantages of the 

model organism Arabidopsis thaliana. 
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Chapter 3 

Identifying Illnesses 
Imaging devices are used for detecting damaged and/or injured cells providing 

detailed information and guides from undergoing diagnostic procedures such as 

CT-Scan and MRI.  

 

CT Scan – Computerized Tomography 

Computed Tomography(CT) also called X – Ray combines a series of X-ray 

images taken from different angles and uses computer processing to create cross-

sectional images, or slices, of the bones, blood vessels and soft tissues inside your 

body. CT scan images provide more detailed information than plain X-rays do. 

A CT scan has many uses, but is particularly well-suited to quickly examine people 

who may have internal injuries from car accidents or other types of trauma. A CT 

scan can be used to visualize nearly all parts of the body and is used to diagnose 

disease or injury as well as to plan medical, surgical or radiation treatment. 
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MRI  – Magnetic Resonance Imaging 

MRI is a technique that uses a magnetic field and radio waves to create detailed 

images of organs and tissues within your body. Most MRI machines are large, 

tube-shaped magnets. When you lie inside an MRI machine, the magnetic field 

temporarily realigns hydrogen atoms in your body. 

Magnetic Resonance Imaging is a diagnostic technique that uses magnetic fields and radio 

waves to produce a detailed image of the body’s soft tissue and bones. An MRI images the 

spine by using a magnet that goes around the body to excite hydrogen atoms. 

After the atoms return to their normal level of excitation, they emit energy that is detected 

on a scanner. An MRI scan is generally considered to be the single best imaging study of 

the spine to help plan treatment for back pain. They are typically used for pre-surgical 

planning since the scan is extremely sensitive to information about the health of discs as 

well as the presence of tumors or a herniated disc. 
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Chapter 4 

Human Vertebrates 
Herniation Disc Treatment 

Two causes of pain: pinched nerve vs. disc pain 

In identifying the cause of the patient’s pain, there are two general types of spinal disc 

problems used by physicians: 

Pinched nerve. When a patient has a symptomatic herniated disc, the disc itself is 

not painful, but rather the material that is leaking out of the inside of the disc is 

pinching or irritating a nearby nerve. This type of pathology produces pain called 

radicular pain (e.g., nerve root pain) leading to pain that may radiate to other parts of 

the body, such as from the low back down the leg or from the neck down the arm. 

Leg pain from a pinched nerve is usually described as sciatica. 

o On Spine-health.com, this nerve root pain is called a herniated disc. (Other 

common causes of a pinched nerve may include spinal stenosis and bone 

spurs from spinal arthritis). 

Medically, stenosis means the abnormal narrowing of a body channel. When 

combined with the word spinal, it defines a narrowing of the bone channel occupied 

by the spinal nerves or the spinal cord. 

Treatments of Pinched Nerves can be resolved by administering Epidural Anesthetic 

medications. This method is also used during child birth to reduce pains or perform 

surgical delivery. 

Also it was noted that great improvement with patients who were immediately referred to 

and attended by Orthopedics specialist quickly recovered between 3 to 4 weeks of the 

routine schedules visits and recommended her patients to Orthopedics practices in 

correlation with prescribing prescription drugs to aid with acute pains. “Nerve pinched 
can be very devastating if it’s not identified and treated well in advance.  

Orthopedics is the branch of medicine that deals with the correction of deformities of bones 

or muscles 

  

http://www.spine-health.com/conditions/spine-anatomy/all-about-spinal-disc-problems
http://www.spine-health.com/conditions/spine-anatomy/all-about-spinal-disc-problems
http://www.spine-health.com/conditions/spine-anatomy/radiculopathy-radiculitis-and-radicular-pain
http://www.spine-health.com/conditions/sciatica/what-you-need-know-about-sciatica
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Some people are born with a congenital form, but most develop spinal stenosis as part of 

the degenerative cascade. A few do not feel any effects of the narrowing, but as part of the 

aging process, most people will eventually notice radiating pain, weakness, and/or 

numbness secondary to the compression of the nerves or spinal cord.  

 See Radiculopathy, Radiculitis and Radicular Pain 

While the narrowing may occur at different parts of the spine, the symptoms of nerve 

compression are often similar. That is why specialists often will perform testing to 

determine the cause and location of the narrowing. 
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Lumbar vs. Cervical Stenosis 

The lower back develops lumbar stenosis, while the neck develops cervical stenosis.  

 Lumbar Spinal Stenosis 
In lumbar stenosis, the spinal nerve roots in the lower back become compressed and 

this can produce symptoms of sciatica—tingling, weakness or numbness that 

radiates from the low back and into the buttocks and legs—especially with activity. 

Lumbar spinal stenosis often mimics symptoms of vascular insufficiency. Both 

conditions can cause claudication, which means leg pain with walking. If vascular 

studies identify normal blood flow, and there is confirmation of spinal stenosis on 

diagnostic testing, the symptoms are then called neurogenic claudication. In the 

classic description, people with spinal stenosis will describe an onset of leg pain, or 

weakness with walking, but with relief of symptoms with sitting. Many will also 

describe increased tolerance to walking when flexed forward, such as when walking 

while leaning forward on a shopping cart. 

 

 

While lumbar spinal stenosis most often occurs at the L4-L5 (The L3-L4 spinal 

segment, positioned in the middle of the lumbar spine, plays an important role in 

supporting the weight of the torso. The nerves, muscles, and other soft tissues also 



60 
 

aid with such processes as knee extension and foot motion) and L3-L4 (The L3-L4 

spinal segment, positioned in the middle of the lumbar spine, plays an important 

role in supporting the weight of the torso. The nerves, muscles, and other soft tissues 

also aid with such processes as knee extension and foot motion) levels, it can occur 

any level in the spine.  

 

The degenerative cascade may eventually effect most of the vertebral segments of 

the lumbar spine. 

o See Lumbar Spinal Stenosis: A Definitive Guide 

 

 Cervical Stenosis 

Spinal stenosis pain in the neck is called cervical spinal stenosis. This condition 

means that there is potential compression of the spinal cord. Unfortunately, the 

http://www.spine-health.com/conditions/spine-anatomy/all-about-l3-l4-spinal-segment
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spinal cord compression can lead to serious problems such as extreme weakness, or 

even paralysis. With cervical stenosis, anyone who develops signs of spinal cord 

compression (myelopathy) may need more invasive treatment, such as surgery.  

o See Cervical Stenosis with Myelopathy 

 

Disc pain. When a patient has a symptomatic degenerated disc (one that causes low 

back pain and/or leg pain), it is the disc space itself that is painful and the source of 

pain. This type of pain is typically called axial pain. 

 

o On Spine-health.com, disc space pain is called degenerative disc disease. 

 Either of the above two conditions can occur in the cervical (neck), thoracic 

(upper) or lumbar (lower) spine. They tend to be most common in the lower back 

because the lower back bears the most torque and force on a day to day basis. 

 It should be kept in mind that all the terms—herniated disc, pinched nerve, bulging 

disc, slipped disc, ruptured disc, etc.—refer to radiographic findings seen on a CT 

scan or MRI scan. While these test results are important, they are not as 

meaningful in determining the cause of the pain as the patient's specific symptoms 

and the doctor's physical exam results. 
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Chapter 5 
Illnesses resulting from compressed Cells or Molecules in digestive respond organs 

 

Constipation 

Definition 

Constipation is an acute or chronic condition in which bowel movements occur 

less often than usual or consist of hard, dry stools that are painful or difficult to 

pass. Bowel habits vary, but an adult who has not had a bowel movement in three 

days or a child who has not had a bowel movement in four days is considered 

constipated. 

Description 

Constipation is one of the most common medical complaints in the United States. 

Constipation can occur at any age, and is more common among individuals who 

resist the urge to move their bowels at their body's signal. This often happens when 

children start school or enter daycare and feel shy about asking permission to use 

the bathroom. 

Constipation is more common in women than in men and is especially apt to occur 

during pregnancy. Age alone does not increase the frequency of constipation, but 

elderly people (especially women) are more likely to suffer from constipation. 

Although this condition is rarely serious, it can lead to: 

 bowel obstruction 

 chronic constipation 

 hemorrhoids (a mass of dilated veins in swollen tissue around the anus) 

 hernia (a protrusion of an organ through a tear in the muscle wall) 

 spastic colitis (irritable bowel syndrome, a condition characterized by alternating 

periods of diarrhea and constipation) 

 laxative dependency 
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Chronic constipation may be a symptom of colorectal cancer, depression, diabetes, 

diverticulosis (small pouches in the muscles of the large intestine), lead poisoning, 

or Parkinson's disease. 

In someone who is elderly or disabled, constipation may be a symptom of bowel 

impaction, a more serious condition in which feces are trapped in the lower part of 

the large intestine. A doctor should be called if an elderly or disabled person is 

constipated for a week or more or if a child seems to be constipated. 

A doctor should be notified whenever constipation occurs after starting a new 

prescription, vitamin, or mineral supplement or is accompanied by blood in the 

stools, changes in bowel patterns, or fever and abdominal pain. 

Causes and symptoms 

Constipation usually results from not getting enough exercise, not drinking enough 

water, or from a diet that does not include an adequate amount of fiber-rich foods 

like beans, bran cereals, fruits, raw vegetables, rice, and whole-grain breads. 

Other causes of constipation include anal fissure (a tear or crack in the lining of the 

anus); chronic kidney failure; colon or rectal cancer; depression; hypercalcemia 

(abnormally high levels of calcium in the blood); hypothyroidism (underactive 

thyroid gland); illness requiring complete bed rest; irritable bowel syndrome; and 

stress. But vice versa if their diet is rich with fruits, resin brands, nuts, fish, 

proteins and soluble carbohydrates then their digestive systems becomes regulated, 

eliminating constipation. 

Images of the Digestive System indicating constipation as an acute or chronic 

condition in which in all cases is naturally corrected by eating healthy diets and 

whole foods. 
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Constipation can also be a side effect of: 

 aluminum salts in antacids 

 antihistamines 

 antipsychotic drugs 

 aspirin 

 belladonna (Atopa belladonna, source of atropine, a medication used to relieve 

spasms and dilate the pupils of the eye) 

 beta blockers (medications used to stabilize irregular heartbeat, lower high blood 

pressure, reduce chest pain) 

 blood pressure medications 

 calcium channel blockers (medication prescribed to treat high blood pressure, chest 

pain, some types of irregular heartbeat and stroke, and some non-cardiac diseases) 

 diuretics (drugs that promote the formation and secretion of urine) 

 iron or calcium supplements 

 narcotics (potentially addictive drugs that relieve pain and cause mood changes) 

 tricyclic antidepressants (medications prescribed to treat chronic pain, depression, 

headaches, and other illnesses) 

An adult who is constipated may feel bloated, have a headache, swollen abdomen, 

or pass rock-like feces; or strain, bleed, or feel pain during bowel movements. A 
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constipated baby may strain, cry, draw the legs toward the abdomen, or arch the 

back when having a bowel movement. 

Diagnosis 

Everyone becomes constipated once in a while, but a doctor should be notified if 

significant changes in bowel patterns last for more than a week or if symptoms 

continue more than three weeks after increasing activity and fiber and fluid intake. 

The patient's observations and medical history help a primary care physician 

diagnose constipation. The doctor uses his fingers to see if there is a hardened mass 

in the abdomen, and may perform a rectal examination. Other diagnostic 

procedures include a barium enema, which reveals blockage inside the intestine; 

laboratory analysis of blood and stool samples for internal bleeding or other 

symptoms of systemic disease; and a sigmoidoscopy (examination of the sigmoid 

area of the colon with a flexible tube equipped with a magnifying lens). 

Physical and psychological assessments and a detailed history of bowel habits are 

especially important when an elderly person complains of constipation. 

Treatment 

If changes in diet and activity fail to relieve occasional constipation, an over-the-

counter laxative may be used for a few days. Preparations that soften stools or 

added bulk resins, mangoes or apricots work better and more slowly and are safer 

than Epsom salts and other harsh laxatives or herbal laxatives. Meals containing 

well prepared steak braising, sirloin steaks or shanks soup bones, which would 

provide the necessary nutrients require to restore the individual’s immune systems, 

neurons, nerves and lining of the colon. 

A woman who is pregnant should never use laxative without the concern of the 

doctor. Neither should anyone who is experiencing abdominal pain, nausea, or 

vomiting. You are advise to consult your doctor when experiencing such 

conditions. 

A warm-water, glycerin suppository or mineral oil enema may be use for relieving 

constipation for both pregnant women and adults or children. During this incident / 
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period digestible sugar which contains glucose, fructose or special electrolyte 

solution should be recommended for adults and older children with stubborn 

symptoms. 

If a patient has an impacted bowel, the doctor inserts a gloved finger into the 

rectum and gently dislodges the hardened feces. 

Alternative treatment 

Initially, alternative practitioners will suggest that the patient drink an adequate 

amount of water each day (six to eight glasses), exercise on a regular basis, and eat 

a diet high in soluble and insoluble fibers. Soluble fibers include pectin, flax, and 

gums; insoluble fibers include psyllium and brans from grains like wheat and oats. 

Fresh fruits and vegetables contain both soluble and insoluble fibers. Castor oil, 

applied topically to the abdomen and covered by a heat source (a heating pad or 

hot water bottle), can help relieve constipation when used nightly for 20-30 

minutes. The temperature should be at a desirable level required by the patients. 

Acupressure or Acupuncture 
Acupressure is a needleless form of acupuncture and it’s believe to relax the 

abdomen, ease discomfort, and stimulate regular bowel movements when diet and 

exercise fail to do so. After lying down, the patient closes his eyes and takes a deep 

breath. For two minutes, then the medical practitioner or physician would then 

apply gentle fingertip pressure to a point about two and one-half inches below the 

navel. 

Acupressure can also be applied to both sides of the abdomen in relation to both 

the ascending and descending colon to help dis-launch compact feces by a medical 

practitioner or physician while the patient is lying on a flat surface facing upwards. 

The patients should be given instruction and recommended to perform Exercise 

Therapy which would help relieve cramps or stomach pains.   

Aromatherapy 
2 or 4 leaves of fresh sweet basils or 4 drops of extracts in a mug of hot water and 

have as tea or diluted in 1 oz. of almond oil, olive oil, or another healthy oil can 

relieve constipation. 
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Fresh garden parsley (two small branch leaves) or 4 drops of extracts in a mug of 

hot water and have as tea would help to relieve constipation. 

Mixture of lemon and a teaspoon of sugar in 2 cups of water and have as a drink 

would help in relieving constipation. 

Herbal, Tubal and Fruit therapy 
A variety of herbal therapies can be useful in the treatment of constipation. Several 

herbs, including garden parsley (Biennial), green onions, ginger roots, or cherries 

fruit (Gaultheria procumbens), papaya and pineapple which would act as sweets, 

stimulating the movement of the digestive and excretive systems. There are also 

other "digestive" food that assist with bowel movement. Two of these are casava 

(Cassia sennae) and maso. These "digestive” fruits acts positively to regulate and  

eliminate constipation faster than sweet bitters (leaves) which can sometimes cause 

cramping (mixing them with a calming herb like fennel or caraway can help reduce 

cramping). Both nectarine, peaches and carrots (plantae) are good source of fruit 

therapy that are best used with directive given by an experienced practitioner or 

nutritionist.  

 
Homeopathy 
Homeopathy also can offer assistance with constipation. There are acute remedies 

for constipation that can be found in one of the many home remedy books on 

homeopathic medicine. A constitutional prescription also can help rebalance 

someone who is struggling with constipation. Most of the items mentioned on 

Herbal, Tubal and Fruit therapy are also applicable when considering homeopathic 

medicine.  

Massage 
Massaging the leg from knee to hip in the morning, at night, and before trying to 

move the bowels is said to relieve constipation. There is also a specific Swedish 

massage technique that can help relieve constipation. 

Yoga 
The knee-chest position, said to relieve gas and stimulate abdominal organs, 

involves: 

 standing straight with arms at the sides 
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 lifting the right knee toward the chest 

 grasping the right ankle with the left hand 

 pulling the leg as close to the chest as possible 

 holding the position for about eight seconds 

 repeating these steps with the left leg 

The cobra position, which can be repeated as many as four time a day, involves: 

 lying on the stomach with legs together 

 placing the palms just below the shoulders, holding elbows close to the body 

 inhaling, then lifting the head (face forward) and chest off the floor 

 keeping the navel in contact with the floor 

 looking as far upward as possible 

 holding this position for three to six seconds 

 exhaling and lowering the chest 

Prognosis 

Changes in diet and exercise usually eliminate the problem. 

Prevention 

Most Americans consume between 11-18 grams of fiber a day. Consumption of 30 

grams of fiber and between six and eight glasses of water each day can generally 

prevent constipation. 

Thirty-five grams of fiber a day (an amount equal to five servings of fruits and 

vegetables, and a large bowl of high-fiber cereal) can relieve constipation. 

Daily use of 500 mg vitamin C and 400 mg magnesium can prevent constipation. If 

symptoms do occur, each dosage can be increased by 100 mg a day, up to a 

maximum of 5,000 mg vitamin C and 1,000 mg magnesium. Use of preventive 

doses should be resumed after relief occurs, and vitamin C should be decreased to 

the pre-diarrhea dosage if the patient develops diarrhea. 

Sitting on the toilet for 10 minutes at the same time every day, preferably after a 

meal, can induce regular bowel movements. This may not become effective for a 

few months, and it is important to defecate whenever necessary. 
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Fiber supplements containing glucose, fructose, maltose (family of saccharides) 

and calcium usually become effective within about 48 hours and can be used every 

day without causing dependency. Powdered flaxseed (Linium usitatissimum) or 

well prepared squashes or pumpkins (curbitae) works the same way. Insoluble 

fiber, like wheat or oat bran, is as effective as psyllium but may give the patient 

gas at first. 
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Neuralgia 

Definition 

Neuralgia is defined as an intense burning or stabbing pain caused by irritation of 

or damage to a nerve. The pain is usually brief but may be severe. It often feels as 

if it is shooting along the course of the affected nerve. 

Description 

Different types of neuralgia occur depending on the reason the nerve has been 

irritated. Neuralgia can be triggered by a variety of causes, including tooth decay, 

eye strain, or shingles (an infection caused by the herpes zoster virus). Pain is 

usually felt in the part of the body that is supplied by the irritated nerve. 

Causes and symptoms 

Neuralgia is caused by irritation or nerve damage from systemic disease, 

inflammation, infection, and compression or physical irritation of a nerve. The 

location of the pain depends on the underlying condition that is irritating the nerve 

or the location of the particular nerve that is being irritated. 

Neuralgia can result from tooth decay, poor diet, eye strain, nose infections, or 

exposure to damp and cold. Postherpetic neuralgia is an intense debilitating pain 

felt at the site of a previous attack of shingles. Trigeminal neuralgia (also called tic 

douloureux, the most common type of neuralgia), causes a brief, searing pain along 

the trigeminal nerve, which supplies sensation to the face. The facial pain of 

migraine neuralgia lasts between 30 minutes and an hour and occurs at the same 

time on successive days. The cause is not known. 

Glossopharyngeal neuralgia is an intense pain felt at the back of the tongue, in the 

throat, and in the ear—all areas served by the glossopharyngeal nerve. The pain 

may occur spontaneously, or it can be triggered by talking, eating, or swallowing 

(especially cold foods such as ice cream). Its cause is not known. 

http://medical-dictionary.thefreedictionary.com/trigeminal+neuralgia
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Occipital neuralgia is caused by a pinched occipital nerve. There are two occipital 

nerves, each located at the back of the neck, each supplying feeling to the skin over 

half of the back of the head. These nerves can be pinched due to factors ranging 

from arthritis to injury, but the result is the same: numbness, pain, or tingling over 

half the base of the skull. 

Diagnosis 

Neuralgia is a symptom of an underlying disorder; its diagnosis depends on finding 

the cause of the condition creating the pain. 

To diagnose occipital neuralgia, a doctor can inject a small amount of anesthetic 

into the region of the occipital nerve. If the pain temporarily disappears, and there 

are no other physical reasons for the pain, the doctor may recommend surgery to 

deal with the pinched nerve. 

Treatment 

Glossopharyngeal, trigeminal, and postherpetic neuralgias sometimes respond to 

anticonvulsant drugs, such as carbamazepine or phenytoin, or to painkillers, such 

as acetaminophen. Trigeminal neuralgia may also be relieved by surgery in which 

the nerve is cut or decompressed. In some cases, compression neuralgia (including 

occipital neuralgia) can be relieved by surgery. 

People with shingles should see a doctor within three days of developing the rash, 

since aggressive treatment of the blisters that appear with the rash can ease the 

severity of the infection and minimize the risk of developing postherpetic neuralgia. 

However, it is not clear whether the treatment can prevent postherpetic neuralgia. 

If postherpetic neuralgia develops, a variety of treatments can be tried, since their 

effectiveness varies from person-to-person. 

 antidepressants such as amitriptyline (Elavil) 

 anticonvulsants (phenytoin, valproate, or carbamazepine) 

 capsaicin (Xostrix), the only medication approved by the FDA for treatment 

of postherpetic neuralgia 

 topical painkillers 

http://medical-dictionary.thefreedictionary.com/Anticonvulsant+Drugs
http://medical-dictionary.thefreedictionary.com/acetaminophen
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 desensitization 

 TENS (transcutaneous electrical nerve stimulation) 

 dorsal root zone (DREZ) surgery (a treatment of last resort) 

Alternative treatment 

B-complex vitamins, primarily given by intramuscular injection, can be an 

effective treatment. A whole foods diet with adequate proteins, fats and 

carbohydrates such as breads which also includes yeast, wheat germ, and whole 

grain / bleached flour that are high in B vitamins may be helpful. Acupuncture and 

good nutrition such as fish, sausages and beef roast are healthy source of B1, B6, 

B12 etc. are very effective treatment, especially for postherpetic neuralgia. 

Homeopathic treatment can also be very effective when the correct remedy is used. 

Some botanical medicines may also be useful. For example, black cohosh 

(Cimicifuga racemosa) appears to have anti-inflammatory properties based on 

recent research. 

Prognosis 

The effectiveness of the treatment depends on the cause of the neuralgia, but many 

cases respond to pain relief. 

Trigeminal neuralgia tends to come and go, but successive attacks may be 

disabling. Although neuralgia is not fatal, the patient's fear of being in pain can 

seriously interfere with daily life. 

Some people with postherpetic neuralgia respond completely to treatment. Most 

people, however, experience some pain after treatment, and a few receive no relief 

at all. Some people live with this type of neuralgia for the rest of their lives, but for 

most, the condition gradually fades away within five years. 

Key terms 

Desensitization — A technique of pain reduction in which the painful area is 

stimulated with whatever is causing the pain. 

http://medical-dictionary.thefreedictionary.com/Electrical+Nerve+Stimulation
http://medical-dictionary.thefreedictionary.com/vitamins
http://medical-dictionary.thefreedictionary.com/acupuncture
http://medical-dictionary.thefreedictionary.com/desensitization
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Dorsal root entry zone (DREZ) — A type of nerve surgery for postherpetic 

neuralgia that is occasionally used when the patient can get no other pain relief. 

The surgery destroys the area where damaged nerves join the central nervous 

system, thereby interfering with inappropriate pain messages from nerves to the 

brain. 

Glossopharyngeal neuralgia — Sharp recurrent pain deep in the throat that 

extends to the area around the tonsils and possibly the ear. It is triggered by 

swallowing or chewing. 

Migraine neuralgia — A variant of migraine pain, also called cluster headache, in 

which severe attacks of pain affect the eye and forehead on one side of the face. 

Occipital neuralgia — Pain on one side of the back of the head caused by 

entrapment or pinching of an occipital nerve. 

Postherpetic neuralgia — Persistent pain that occurs as a complication of a 

herpes zoster infection. Although the pain can be treated, the response is variable. 

Shingles — A painful rash with blisters that appears along the course of a nerve. It 

is caused by infection with herpes zoster virus. 

TENS — The abbreviation for transcutaneous electrical nerve stimulation, a 

technique used to control chronic pain. Electrodes placed over the painful area 

deliver a mild electrical impulse to nearby nerve pathways, thereby easing pain. 

Trigeminal neuralgia — Brief episodes of severe shooting pain on one side of the 

face caused by inflammation of the root of the trigeminal nerve. Also referred to as 

tic douloureux. 
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Organizations 

American Chronic Pain Association. P.O. Box 850, Rocklin, CA 95677-0850. (916) 

632-0922. 〈http://members.tripod.com/∼widdy/ACPA.html〉. 

National Chronic Pain Outreach Association. P.O. Box 274, Millboro, VA 24460. 

(540) 997-5004. 

Trigeminal Neuralgia/Tic Douloureux Association. P.O. Box 340, Barnegat Light, 

NJ 08006. (609) 361-1014. 

Neuroblastoma 

Definition 

Neuroblastoma is a type of cancer that usually originates either in the tissues of the 

adrenal gland or in the ganglia of the abdomen or in the ganglia of the nervous 

system. (Ganglia are masses of nerve tissue or groups of nerve cells.) Tumors 

develop in the nerve tissue in the neck, chest, abdomen, or pelvis. 

Description 

Neuroblastoma is one of the few cancer types known to secrete hormones. It 

occurs most often in children, and it is the third most common cancer that occurs in 

children. Approximately 7.5% of the childhood cancers diagnosed in 2001 were 

neuroblastomas, affecting one in 80,000 to 100,000 children in the United States. 

Close to 50% of cases of neuroblastoma occur in children younger than two years 

old. The disease is sometimes present at birth, but is usually not noticed until later. 

By the time the disease is diagnosed, it has often spread to the lymph nodes, liver, 

lungs, bones, or bone marrow. Approximately one-third of neuroblastomas start in 

the adrenal glands. 

Demographics 

According to some reports, African-American children develop the disease at a 

slightly higher rate than Caucasian children (8.7 per million compared to 8.0 per 

million cases diagnosed). 

http://medical-dictionary.thefreedictionary.com/cancer
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Causes and symptoms 

The causes of neuroblastoma are not precisely known. Current research holds that 

neuroblastomas develop when cells produced by the fetus (neuroblast cells) fail to 

mature into normal nerve or adrenal cells and keep growing and proliferating. The 

first symptom of a neuroblastoma is usually an unusual growth or lump, found in 

most cases in the abdomen of the child, causing discomfort or a sensation of 

fullness and pain. Other symptoms such as numbness and fatigue, arise because of 

pressure caused by the tumor. Bone pain also occurs if the cancer has spread to the 

bone. If it has spread to the area behind the eye, the cancer may cause protruding 

eyes and dark circles around the eyes; in a few cases, blindness may be the 

presenting symptom. Or paralysis may result from compression of the spinal cord. 

Fever is also reported in one case out of four. High blood pressure, persistent 

diarrhea, rapid heartbeat, reddening of the skin and sweating occur occasionally. 

Some children may also have uncoordinated or jerky muscle movements, or 

uncontrollable eye movements, but these symptoms are rare. If the disease spreads 

to the skin, blue or purple patches are observed. 

Diagnosis 

A diagnosis of neuroblastoma usually requires blood and urine tests to investigate 

the nature and quantity of chemicals (neurotransmitters) released by the nerve cells. 

These are broken down by the body and released in urine. Additionally, scanning 

techniques are used to confirm the diagnosis of neuroblastoma. These techniques 

produce images or pictures of the inside of the body and they include computed 

tomography scan (CT scan) and magnetic resonance imaging (MRI). To confirm 

the diagnosis, the physician will surgically remove some of the tissue from the 

tumor or bone marrow (biopsy), and examine the cells under the microscope. 

Treatment 

The treatment team usually consists of an oncologist specialized in the treatment of 

neuroblastoma, a surgeon to perform biopsies and possibly attempt surgical 

removal of the tumor, a radiation therapy team and, if indicated, a bone marrow 

transplantation team. 

http://medical-dictionary.thefreedictionary.com/pain
http://medical-dictionary.thefreedictionary.com/fatigue
http://medical-dictionary.thefreedictionary.com/paralysis
http://medical-dictionary.thefreedictionary.com/fever
http://medical-dictionary.thefreedictionary.com/diarrhea
http://medical-dictionary.thefreedictionary.com/magnetic+resonance+imaging
http://medical-dictionary.thefreedictionary.com/radiation+therapy
http://medical-dictionary.thefreedictionary.com/bone+marrow+transplantation
http://medical-dictionary.thefreedictionary.com/bone+marrow+transplantation
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Staging 
Once neuroblastoma has been diagnosed, the physician will perform more tests to 

determine if the cancer has spread to other tissues in the body. This process, called 

staging, is important for the physician to determine how to treat the cancer and 

check liver and kidney functionalities. The staging system for neuroblastoma is 

based on how far the disease has spread from its original site to other tissues in the 

body. 

Localized resectable (able to be cut out) neuroblastoma is confined to the site of 

origin, with no evidence that it has spread to other tissues, and the cancer can be 

surgically removed. Localized unresectable neuroblastoma is confined to the site of 

origin, but the cancer cannot be completely removed surgically. If regional 

neuroblastoma, then it has extended beyond its original site, to regional lymph 

nodes, and/or surrounding organs or tissues, but has not spread to distant sites in 

the body. Disseminated neuroblastoma may spreads to distant lymph nodes, bone, 

liver, skin, bone marrow, and/or other organs. Stage 4S (or IVS, or "special"). 

Recurrent neuroblastoma means that the cancer has come back, or continued to 

spread after it has been treated. It may come back in the original site or in another 

part of the body. It was observed that adults who were continuously exposed to 

radiation, surgery, chemotherapy or bone marrow transplants for long period of 

time saw great success by administering and qualifying them to actually go 

through all the stages for treating children with neuroblastoma. Alternative 

treatment have also been identify to perform the same results as she mentioned 

during her seminars. 

Treatments are available for children with all stages of neuroblastoma. More than 

one of these treatments may be used, depending on the stage of the disease. The 

four types of treatment used are: 

 surgery (removing the tumor in an operation) 

 radiation therapy (using high-energy x-rays to kill cancer cells) 

 chemotherapy (using drugs to kill cancer cells) 

 bone marrow transplantation (replacing the patient's bone marrow cells with 

those from a healthy person) 

http://medical-dictionary.thefreedictionary.com/chemotherapy
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Surgery is used whenever possible, to remove as much of the cancer as possible, 

and can generally cure the disease if the cancer has not spread to other areas of the 

body. Before surgery, chemotherapy may be used to shrink the tumor so that it can 

be more easily removed during surgery; this is called neoadjuvant chemotherapy. 

Radiation therapy is often used after surgery; high-energy rays (radiation) are used 

to kill as many of the remaining cancer cells as possible. Chemotherapy (called 

adjuvant chemotherapy) may also be used after surgery to kill remaining cells. 

Bone marrow transplantation is used to replace bone marrow cells killed by 

radiation or chemotherapy. In some cases the patient's own bone marrow is 

removed prior to treatment and saved for transplantation later. Other times the 

bone marrow comes from a "matched" donor, such as a sibling. 

One novel approach to treatment of neuroblastomas is therapy with desferoxamine 

(DFO), which is ordinarily used to treat iron poisoning. DFO has been shown to 

have antitumor activity in neuroblastomas and other cancers of the central nervous 

system. It is thought that the drug works by lowering the increased iron levels in 

the body associated with cancer. 

As of 2004, there are significant differences in treatment protocols for 

neuroblastoma between the major North American study group (Children's 

Oncology Group) and its European counterpart, the Société Internationale 

d'Oncologie Pédiatrique (SIOP). These differences include biopsy techniques, the 

timing and extent of surgery, chemotherapy dosages, and the types of salvage 

therapy employed. 

Alternative treatment 

No alternative therapy have yet been reported to substitute for conventional 

neuroblastoma treatment. Complementary therapies—such as retinoic acid 

therapy—have been shown to be beneficial to patients when administered after a 

conventional course of chemotherapy or transplantation. Although remediation 

continuously show great success in the elimination of neuroblastoma cases.   
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Prognosis 

The chances of recovery from neuroblastoma depend on the stage of the cancer, 

the age of the child at diagnosis, the location of the tumor, and the state and nature 

of the tumor cells evaluated under the microscope. Infants have a higher rate of 

cure than do children over one year of age, even when the disease has spread. In 

general, the prognosis for a young child with neuroblastoma is good: the predicted 

five-year survival rate is approximately 85% for children who had the onset of the 

disease in infancy, and 35% for those whose disease developed later. 
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Prevention 

Neuroblastoma may be a genetic disease passed down from the parents. In 2004, a 

group of German researchers reported that a series of neuroblastomas 

demonstrated a consistent pattern of deletions and overrepresentations on 

chromosomes 3, 10, 17q, and 20. There is currently no known method for its 

prevention. 

Special concerns 

After completion of a course of treatment for neuroblastoma, physicians sometimes 

recommend that the child undergo an investigative operation. This procedure 

allows the treatment team to evaluate how effective treatment has been, and may 

offer an opportunity to remove more of the tumor if it is still present. 

Key terms 

Adjuvant chemotherapy — Treatment of the tumor with drugs after surgery to 

kill as many of the remaining cancer cells as possible. 

Adrenal gland — Gland located above each kidney consisting of an outer wall 

(cortex) that produces steroid hormones and an inner section (medulla) that 

produces other important hormones, such as adrenaline and noradrenaline. 

Alternative therapy — A therapy is generally called alternative when it is used 

instead of conventional cancer treatments. 

Biopsy — A small sample of tissue removed from the site of the tumor to be 

examined under a microscope. 

Complementary therapy — A therapy is called complementary when it is used in 

addition to conventional cancer treatments. 

Conventional therapy — Treatments that are widely accepted and practiced by 

the mainstream medical community. 

Disseminated — Spread to other tissues. 

http://medical-dictionary.thefreedictionary.com/adjuvant+chemotherapy
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Hormone — A substance produced by specialized cells that affects the way the 

body carries out the biochemical and energy-producing processes required to 

maintain health (metabolism. 

Localized — Confined to a small area. 

Monoclonal antibody — A protein substance which is produced in the laboratory 

by a single population of cells. They are being tested as a possible form of cancer 

treatment. 

Neoadjuvant chemotherapy — Treatment of the tumor with drugs before surgery 

to reduce the size of the tumor. 

Neuroblast cells — Cells produced by the fetus which mature into nerve cells and 

adrenal medulla cells. 

Resectable cancer — A tumor that can be surgically removed. 

Salvage therapy — Treatment measures taken late in the course of a disease after 

other therapies have failed. It is also known as rescue therapy. 

Staging system — A system based on how far the cancer has spread from its 

original site, developed to help the physician determine how best to treat the 

disease. 

Unresectable cancer — A tumor that cannot be completely removed by surgery. 
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Neuroendocrine Tumors 

Definition 

Neuroendocrine tumor refers to the type of cell that a tumor grows from rather than 

where that tumor is located. Neuroendocrine cells produce hormones or regulatory 

proteins, and so tumors of these cells usually have symptoms that are related to the 

specific hormones that they produce. 

Description 

Neuroendocrine cells have roles both in the endocrine system and the nervous 

system. They produce and secrete a variety of regulatory hormones, or 

neuropeptides, which include neurotransmitters and growth factors. When these 

cells become cancerous, they grow and overproduce their specific neuropeptide. 

Neuroendocrine tumors are generally rare. One type of neuroendocrine tumor is a 

carcinoid tumor. This type of tumor can occur in the intestinal tract, appendix, 

rectum, bronchial tubes, or ovary. Most carcinoid tumors secrete serotonin. When 

the blood concentration of this hormone is high enough, it causes carcinoid 

syndrome. This syndrome refers to a variety of symptoms that are caused by the 

excessive amount of hormone secreted rather than the tumor itself. 

The total incidence of neuroendocrine tumors is thought to be between five and 

nine million people in the United States. It is possible that these tumors are 

underreported because they grow slowly and do not always produce dramatic 

symptoms. 

Causes and symptoms 

Many of the symptoms of carcinoid tumor are due to the hormones that the tumor 

secretes. These hormones can affect the whole body and cause what is referred to 

as carcinoid syndrome. The most common symptom of carcinoid syndrome is 

flushing, a sudden appearance of redness and warmth in the face and neck that can 

last from minutes to hours. Other symptoms of carcinoid syndrome are diarrhea, 

asthma-like symptoms and heart problems. Since most carcinoid tumors are found 

http://medical-dictionary.thefreedictionary.com/diarrhea
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in the appendix, the symptoms are often similar to appendicitis, primarily pain in 

the abdomen. When these tumors are found in the small intestine, they can cause 

abdominal pain that is often initially diagnosed as bowel obstruction. Many 

patients have no symptoms and the carcinoids are found during routine endoscopy 

of the intestines. 

Diagnosis 

The diagnosis of carcinoid syndrome is made by the measurement of 5-hydroxy 

indole acetic acid (5-HIAA) in the urine. 5-HIAA is a breakdown (waste) product 

of serotonin. If the syndrome is diagnosed, the presence of carcinoid tumor is a 

given. When the syndrome is not present, diagnosis may be delayed, due to the 

vague symptoms present. Diagnosis can sometimes take up to two years. It is made 

by performing a number of tests, and the specific test used depends on the tumor's 

suspected location. The tests that may be performed include gastrointestinal 

endoscopy, chest x ray, computed tomography scan (CT scan), magnetic resonance 

imaging, or ultrasound. A biopsy of the tumor is performed for diagnosis. A 

variety of hormones can be measured in the blood as well to indicate the presence 

of a carcinoid. 

Treatment 

The only effective treatment for carcinoid tumor as of the early 2000s is surgical 

removal of the tumor. Although chemotherapy is sometimes used when metastasis 

has occurred, it is rarely effective. The treatment for carcinoid syndrome is 

typically meant to decrease the severity of symptoms. Patients should avoid stress 

as well as foods that bring on the syndrome. Some medications can be given for 

symptomatic relief; for example, tumors of the gastro-intestinal tract may be 

treated with octreotide (Sandostatin) or lanreotide (Somatuline) to relieve such 

symptoms as diarrhea and flushing. These drugs are known as somatostatin 

analogs. 

Liver transplantation is a treatment option for patients with neuroendocrine tumors 

that have metastasized only to the liver. As of 2004, this approach is reported to 

offer patients long disease-free periods and relief of symptoms. 

http://medical-dictionary.thefreedictionary.com/appendicitis
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Treatment of Blastoma - Neuroendocrine Tumors 

The treatment of Blastoma – Neuroendocrine Tumors as documented in January 

1994 cited the advantages of using Cryotherapy compare to Radiation therapy.  

She stated the following resolutions which have proven to eliminate, eradicate and 

terminate such malignant internal cancerous blastoma tumors such as - 

 Decreasing the size and there by diminishing the appearance of such cells / 

tumors  

 Cryotherapy shrink tumors and make them easier to eliminated by herbal 

seasons spices which have shown successful results to some of her clients 

 During cryogen surgery cancer cells are destroyed which may remain in 

surrounding tissue after the surgery (called intraoperative freeze) 

 After cryogen surgery most cancer cells are eliminated from the body 

 Deforms inoperable tumor in order to and reduce pain and improve quality of 

life. 

 Works well in combination with chemotherapy 

 Most of her patients preferred Cryotherapy and recommended such procedures 

to others. 

The treatment team usually includes an oncologist specialized in the treatment of 

blastoma, a surgeon to perform biopsies and possibly attempt surgical removal of 

the tumor, a radiation therapy team and, if indicated, a bone marrow 

transplantation team. 

Staging 

Once blastoma has been diagnosed, the physician will perform more tests to 

determine if the cancer has spread to other tissues in the body. This process, called 

staging, is important for the physician to determine how to treat the cancer and 

check liver and kidney function. The staging system for blastoma is based on how 

far the disease has spread from its original site to other tissues in the body. 

Localized resectable (able to be cut out) blastoma is confined to the site of origin, 

with no evidence that it has spread to other tissues, and the cancer can be surgically 

removed. Localized unresectable blastoma is confined to the site of origin, but the 

http://medical-dictionary.thefreedictionary.com/pain
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cancer cannot be completely removed surgically. Regional blastoma has extended 

beyond its original site, to regional lymph nodes, and/or surrounding organs or 

tissues, but has not spread to distant sites in the body. Disseminated blastoma has 

spread to distant lymph nodes, bone, liver, skin, bone marrow, and/or other organs. 

Stage 4S (or IVS, or "special") blastoma has spread only to liver, skin, and/or, to a 

very limited extent, bone marrow. Recurrent blastoma means that the cancer has 

come back, or continued to spread after it has been treated. It may come back in 

the original site or in another part of the body. 

Treatments are available for children with all stages of blastoma. More than one of 

these treatments may be used, depending on the stage of the disease. The four 

types of treatment used are: 

 surgery (removing the tumor in an operation) 

 radiation therapy (using high-energy x-rays to kill cancer cells) 

 chemotherapy (using drugs to kill cancer cells) 

 bone marrow transplantation (replacing the patient's bone marrow cells with 

those from a healthy person) 

Surgery is used whenever possible, to remove as much of the cancer as possible, 

and can generally cure the disease if the cancer has not spread to other areas of the 

body. Before surgery, chemotherapy may be used to shrink the tumor so that it can 

be more easily removed during surgery; this is called neoadjuvant chemotherapy. 

Radiation therapy is often used after surgery; high-energy rays (radiation) are used 

to kill as many of the remaining cancer cells as possible. Chemotherapy (called 

adjuvant chemotherapy) may also be used after surgery to kill remaining cells. 

Bone marrow transplantation is used to replace bone marrow cells killed by 

radiation or chemotherapy. In some cases the patient's own bone marrow is 

removed prior to treatment and saved for transplantation later. Other times the 

bone marrow comes from a "matched" donor, such as a sibling. 

One novel approach to treatment of blastomas is therapy with desferoxamine 

(DFO), which is ordinarily used to treat iron poisoning. DFO has been shown to 

have antitumor activity in blastomas and other cancers of the central nervous 

system. It is thought that the drug works by lowering the increased iron levels in 

the body associated with cancer. 

http://medical-dictionary.thefreedictionary.com/chemotherapy
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Prognosis 

The prognosis of carcinoid tumors is related to the specific growth patterns of that 

tumor, as well as its location. For example, a group of researchers at the University 

of Wisconsin reported in 2004 that patients with gastrointestinal tumors in the 

hindgut had longer periods of disease-free survival than those with foregut or 

midgut cancers. For localized disease the five-year survival rate can be 94%, 

whereas for patients where metastasis has occurred, the average five-year survival 

rate is 18%. It is not unusual for patients with carcinoid tumors to live ten or fifteen 

years after the initial diagnosis. 

Prevention 

Neuroendocrine tumors such as carcinoid tumors are rare, and no information 

consequently is yet available on cause or prevention. 
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Key terms 

Appendicitis — Inflammation of the appendix. 

Growth factor — A local hormone produced by some cells that initiates growth. 

Metastasis — The spread of disease from one part of the body to another, as when 

cancer cells appear in parts of the body remote from the site of the primary tumor. 

Neurotransmitter — A chemical messenger used to transmit information in the 

nervous system. 
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Chapter 6 

Recommended Treatment 

Radiation Therapy 

Radiation therapy is used for eliminating certain defined cancerous or abnormal 

tumors. The area of abnormal tumors are first identified by evaluating visually, 

using microscopic devices to examine and perform series of tests to further decide 

if it truly an abnormal tumor and can be benign or malignant neoplasm which 

affects the surrounding normal tissues. 

Depending on the location of the tumor, follow up visits by your doctor are 

scheduled and referral code may be assigned for further investigation. 

 

Recreation Therapy 

Recreation therapy also known as recreational therapy or therapeutic 

recreation, is used by qualified professionals (recreation therapists) to promote 

independent functioning and to enhance the health and well-being of people with 

illnesses and disabling conditions. Recreation therapy often occurs in hospitals and 

other treatment facilities and is based on the simple premise that recreation has 

therapeutic value. Various researchers have found that recreation can assist people 

in managing and reducing the impact of stressors in their lives, in coping with the 

transitions of aging, and in maintaining overall physical and psychological health. 

Recreation has been found to have therapeutic benefits in (1) physical health and 

health maintenance, (2) cognitive functioning, (3) psychosocial health, (4) growth 

and personal development, (5) personal and life satisfaction, and (6) societal and 

health care system outcomes. 

Recreation therapy can be beneficial for a wide range of individuals, including 

those with mental health and geriatric conditions, those with developmental 

disabilities, those recovering from addiction, and those undergoing physical 

rehabilitation. Historically, most recreation therapists worked either in hospitals or 
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in long-term care settings, especially in psychiatric services, physical medicine 

services, or nursing homes, but today recreation therapist work in a broader range 

of environments, including inpatient and outpatient health care settings in many 

service areas, schools, and community or home-based contexts. Interventions can 

include aquatics therapy, wheelchair sports, music, horticulture, creative arts, 

exercise programs, and stress-management therapy, depending on the unique needs 

and goals of each client. 

Models of recreation therapy 

As recreation therapy has evolved over the years, several different models, or sets 

of assumptions and beliefs, have emerged. For example, the medical model 

assumes that growth and development are predictable biological processes. This 

model holds that there is a “normal” and an “abnormal” way to grow and develop 

and that health represents an absence of illness or symptoms while illness 

represents a breakdown of biological processes. The goal of treatment is the 

removal of symptoms of illness, and the health care provider possesses the 

knowledge, expertise, and ability to restore the individual to a state of health. 

Working within the medical model, the recreation therapist takes the role of the 

expert who determines the problems to be addressed, the desired outcomes of 

treatment, and the specifics of how the intervention will occur. The goal of the 

recreation therapist’s interventions would be to remove or reduce the symptoms of 

the illness or disability. The client’s role is to simply comply as closely as possible 

with the therapist’s instructions and recommendations. 

In contrast, a wellness-oriented model is based on the assumption that growth and 

development are unique to each individual and occur in response to both internal 

biology and a supportive and nourishing environment. Here health represents a full 

and optimal expression of the individual’s capacities and uniqueness, while illness 

represents a restricted or limited expression of the self and occurs in response to an 

interaction between internal and environmental conditions. The goal of treatment is 

to enable the person to fully experience individual uniqueness and health, and the 
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health care provider cannot control the process of healing but rather can only 

support it. 

The recreation therapist working within a wellness model tends to take the role of a 

facilitator and supporter. The recreation therapist collaborates with the client in 

defining the problem, the desired outcome, and the means of achieving that 

outcome. The client, rather than being asked to comply, is asked to be an expert on 

his or her own health and is asked to join actively with the therapist in their 

common pursuit. 

Process of recreation therapy intervention 

The practice of recreation therapy encompasses a wide and varied spectrum of 

individuals, interventions, activities, and contexts. Recreation therapy applies a 

“clinical process” to provide consistency. Regardless of the context or content of 

the intervention, recreation therapists follow a systematic sequence of assessment, 

planning the intervention, implementing the intervention, planning for transition, 

and evaluation to systematically document the outcomes of their interventions. 

Those processes and activities maximize the likelihood that the services provided 

by the recreation therapist are individualized, purposeful, outcome-focused, and, 

ultimately, effective. 

Assessment is the first step undertaken by the recreation therapist. That sets the 

direction for the “purposeful intervention” by enabling the therapist to focus 

specifically on the strengths, needs, and health concerns of the individual being 

served. Assessment may be defined as a systematic process of gathering and 

synthesizing information about an individual and his or her world to determine the 

most-effective course of intervention. Some assessments are standardized, while 

some are more flexible, allowing the therapist more latitude in how and when to 

administer them. Generally, it is recommended that more than one method be used 

to gain the most accurate and complete picture of the individual. An effective 

assessment will provide information about the individual’s functioning at the 

beginning of the intervention, his or her desires and goals for intervention, and 
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some possible ways to structure the intervention. It also provides a baseline against 

which to measure progress and outcomes. 

In the planning phase (sometimes called “treatment planning,” “individualized 

program planning,” or “care planning,” depending on the setting), the strengths, 

needs, and goals of the individual as well as the expertise and contributions of the 

therapist are organized into a coherent plan that maximizes the chance that the 

individual will reach the desired outcomes. Many settings have particular 

guidelines or requirements for the development and formatting of intervention 

plans. In some, the recreation therapist will develop specific recreation goals. For 

example, the objective for a patient to be able to fish independently is a possible 

goal for an individual who has experienced a stroke and needs to master the use of 

adaptive equipment to continue his or her most valued-pursuit, fishing. In other 

settings the recreation therapist will develop goals pertaining to aspects of 

functioning that are more generalized and are attainable through participation in 

recreation. For example, the objective for the client to reduce perceived levels of 

stress through increased physical activity is a possible goal for an individual who is 

experiencing symptoms of anxiety disorder. 

The next phase of the recreation therapy process is implementation, or the actual 

delivery of services. Recreation therapists have many options for their 

interventions. A significant portion of the recreation therapist’s training is devoted 

to studying and mastering those intervention options. Interventions may be 

conducted one-on-one or in groups. Ideally, the needs and preferences of the client 

and the professional judgment of the therapist should drive the decision about how 

services are offered. Both one-on-one and group contexts have advantages and 

appropriate uses. One-on-one services allow for maximum flexibility and move at 

the client’s own pace. They allow the therapist to devote all attention to the 

individual client, which may be important when a great deal of hands-on assistance 

is needed. Group interventions, on the other hand, allow for the development of 

interpersonal relationships and for the reinforcement and encouragement that arise 

from working together with a group of peers. 
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Services may be provided in a relatively segregated setting, such as a classroom or 

treatment center, or in an inclusive setting, such as a restaurant or movie theatre. It 

is common practice in recreation therapy interventions to deliver interventions in 

both settings in a sequenced manner, so that the client may receive instruction and 

rehearsal opportunities in the safety of the classroom but then will have the 

opportunity to master those skills in their natural environment. Such interventions 

begin with support and then move toward increased independence. 

The next phase of the recreation therapy process is called “discharge planning” in 

inpatient, residential, or medical-model outpatient facilities or “transition 

planning” in educational contexts. It gives the individual and the therapist the 

chance to look at what has been accomplished, at what challenges will emerge in 

the future, and at what supports are needed as the individual becomes more 

independent. 

Ideally, transition planning should begin during treatment, so that the client will 

have the opportunity to plan for and, preferably, visit or experience some of the 

settings that will be encountered in the next phase of that person’s life. 

Comprehensive transition planning involves exploring the places, persons, 

opportunities, and resources that will be part of the individual’s life and 

identification of the next steps for that person’s development. 

The final phase of the recreation therapy process is evaluating the intervention’s 

effectiveness. As with transition planning, the therapist does not wait until the end 

of the intervention to evaluate its effectiveness; rather, built-in mechanisms are 

already in place for evaluation or monitoring along the way. Various aspects of the 

intervention may be evaluated depending on the requirements and needs of the 

setting, including attainment of identified goals, effectiveness of the intervention 

over time, satisfaction with services for clients and families, and cost-effectiveness 

of services. 
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Cryotherapy 

Definition 

Cryotherapy is a technique that uses an extremely cold liquid or instrument to 

freeze and destroy abnormal skin cells that require removal. It is a freezing 

substance or mixture used to produce very low temperatures. The technique has 

been in use since the turn of the century, but modern techniques have made it 

widely available to dermatologists, Neurologists, Orthopedists, and primary care 

doctors. The technique is also known as cryocautery or cryosurgery. 

Purpose 

Cryotherapy is used to destroy a variety of benign skin growths, such as warts, pre-

cancerous lesions (actinic keratoses), and malignant lesions (basal cell and 

squamous cell cancers). It has been used at several medical centers for tumors of 

the prostate, liver, lung, breast, and brain as well as for cataracts, gynecological 

problems, and other diseases. The goal of cryotherapy is to freeze and destroy 

targeted skin growths while preserving the surrounding skin from injury. 

Facts 
In several occasions they found Cryotherapy to be very beneficiary and cost 

effective to both Patients, Government Agencies and HMOs; by narrowing the risk 

factors of the patients and at the same time, maintaining their normal visitation to 

their primary care givers. 

Case Studies and Cures 

Fractions and Bruises 

In this situation, how to deal with Fractions and Bruises. The best and proficient 

method / technique, usually reserved for fractions and bruises, the physician dips a 

cotton swab or other applicator into a cup containing a "cryogen" and applies it 

directly to the bruise to freeze it which helps to norm the pains, stop bleeding and 

protects the expose skin blood vessels of his patients. After clean gloss is applied 

in the case of a bruise, or in the case of a fraction, bandage is loosely wrapped on 
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the fractions, then a cold ice pack can then be placed on the injured position. In 

other situations, a pad covered with cryogen which is consist of liquid Nitrogen is 

laid on the area of injury. At a temperature of –320°F (–196°C), liquid nitrogen is 

the coldest cryogen available. The goal is to freeze the fraction or bruises as 

quickly as possible, and then let it thaw slowly to cause minimum destruction of 

the skin / bone cells. A second application may be necessary depending on the size 

of the injury. In another approach, a device is used to direct a small spray of liquid 

nitrogen or other cryogen directly onto the fraction or bruise. Freezing may last 

from five to 20 seconds, depending on the size of the injury. A second freeze-thaw 

cycle may be required. Sometimes, the physician inserts a small needle connected 

to a thermometer into the fraction to make certain the fraction is cooled to a 

temperature low enough to guarantee minimum destruction. In a third option, 

liquid nitrogen or another cryogen is circulated through a probe to cool it to low 

temperatures. The probe is then brought into direct contact with the fraction or 

bruise to freeze it. The freeze time can take two to three times longer than with the 

spray technique. 

Cervical Cancer 

In the case of cervical cancer, depending on stage of the cancer, if it is benign or 

malignant neoplasm. Sample tissues are clipped from the infected area to perform 

further tests such as hematocrit and intense microscopic examination of the tissue 

using hand held microscope to aid for best visual results.  

Comparison to normal tissues and hematoma (a solid swelling of clotted blood within the 

tissues) is needed to determine if the cancer is benign or malignant. If the cancer is 

malignant, they invade and destroy the surrounding tissue which may form 

metastases and untreated or unresponsive to treatment, and may prove fatal. In 

such case, the primary care physician would have to refer their patients to 

specialized cancer clinic covered by their healthcare insurance. 

 

In situations where a tumor is determined to be benign, cryotherapy is usually the 

best treatment to offer to the patient by applying cold pads to the infected location 

2 to 3 times daily and prescribe medication to reduce inflammation internally. 

During this period, nutritive meals and oriental medicine are recommended to 

eradicate such tumors. In other situations, cryotherapy is usually performed as 

follows: for external tumors, liquid nitrogen is applied directly to the cancer cells 
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with a cotton swab or spraying device; for internal tumors, liquid nitrogen is 

circulated through an instrument called a cryoprobe that is placed in contact with 

the tumor. To guide the cryoprobe and to monitor the freezing of the cells, the 

treating physician uses ultrasound to guide his work and spare nearby healthy 

tissue. 

 

Reddish Eyes 

The eye is one of our sensory organ. The nerves of the eyes are very thin and need 

dedication when dealing with irritation or infection of the eye. Neuroscience 

studies and Ophthalmology enables detailed understanding of what is necessary to 

apprehend during incidence which may cause such irritation to the eye.  In the case 

of Reddish Eye(s) it is usually non-specific term and may occur due to a series of 

disturbances or disruptions. It may occur in one or both eyes. Red eye could be due 

to an illness, injury, fatigue, eye infections, or other condition such as allergies. 

Doctors tend to take immediate action when a patient comes in with red eyes. It is 

a very common condition that is usually caused by the following such as fatigue, 

substance abuse, allergies, or cold/flu. Red eyes are also referred to as bloodshot 

eyes, pink eye, and allergy eyes. 

Description 

In dermatology applications, there are three main techniques used in cryotherapy. 

In the simplest technique, usually reserved for warts and other benign skin growths, 

the physician dips a cotton swab or other applicator into a cup containing a 

"cryogen" such as liquid nitrogen and applies it directly to the skin growth to 

freeze it. At a temperature of –320°F (–196°C), liquid nitrogen is the coldest 

cryogen available. The goal is to freeze the skin growth as quickly as possible, and 

then let it thaw slowly to cause maximum construction of the skin cells. A second 

application may be necessary depending on the size of the growth. In another 

approach, a device is used to direct a small spray of liquid nitrogen or other 

cryogen directly onto the skin growth. Freezing may last from five to 20 seconds, 

depending on the size of the lesion. A second freeze-thaw cycle may be required. 

Sometimes, the physician inserts a small needle connected to a thermometer into 

the lesion to make certain the lesion is cooled to a temperature low enough to 

guarantee maximum construction. In a third option, liquid nitrogen or another 
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cryogen is circulated through a probe to cool it to low temperatures. The probe is 

then brought into direct contact with the skin lesion to freeze it. The freeze time 

can take two to three times longer than with the spray technique. 

When used for cancer treatment, cryotherapy is usually performed as follows: for 

external tumors, liquid nitrogen is applied directly to the cancer cells with a cotton 

swab or spraying device; for internal tumors, liquid nitrogen is circulated through 

an instrument called a cryoprobe that is placed in contact with the tumor. To guide 

the cryoprobe and to monitor the freezing of the cells, the treating physician uses 

ultrasound to guide his work and spare nearby healthy tissue. 

Preparation 

No extensive preparation is required prior to cryotherapy. The area to be treated 

should be clean and dry, but sterile preparation is not necessary. Patients should 

know that they will experience some pain at the time of the freezing, but local 

anesthesia is usually not required. In dermatology applications, the physician may 

want to reduce the size of certain growths such as warts prior to the cryotherapy 

procedure, and may have patients apply salicylic acid preparations to the growth 

over several weeks. Sometimes, the physician will pare away some of the tissue 

using a device called a curette or a scalpel. In the case of cervical cryotherapy, 

the procedure is not performed during, or from two to three days before, the 

menstrual period. 

Aftercare 

In dermatology applications, redness, swelling, and the formation of a blister at the 

site of cryotherapy are all expected results of the treatment. A gauze dressing is 

applied, and patients should wash the site three or four times daily while fluid 

continues to ooze from the wound, usually for five to 14 days. A dry crust will 

form that falls off by itself. Wounds on the head and neck may take four to six 

weeks to heal, but those on the body, arms, and legs can take longer. Some patients 

experience pain at the site following the treatment. This can usually be eased with 

acetaminophen (Tylenol), though in some cases a stronger pain reliever may be 

required. 
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Risks 

In dermatology applications, cryotherapy poses little risk and can be well tolerated 

by elderly and other patients who are not good candidates for other surgical 

procedures. As with other surgical procedures, there is some risk of scarring, 

infection, and damage to underlying skin and tissue. These risks are generally 

minimal in the hands of experienced physicians. 

Care should be taken, however, in subjecting people with diabetes or certain 

circulation problems to cryotherapy for growths located on their lower legs, ankles, 

and feet. In these patients, healing can be poor and the risk of infection can be 

higher than for other patients. 

Although cryotherapy is a relatively low-risk procedure, some side effects may 

occur as a result of the treatment. They include: 

 Infection. Though uncommon, infection is more likely on the lower legs where 

healing can take several months. 

 Pigmentary changes. Both hypopigmentation (lightening of the skin) and 

hyperpigmentation (darkening of the skin) are possible after cryotherapy. Both 

generally last a few months, but can be longer lasting. 

 Nerve damage. Though rare, damage to nerves is possible, particularly in areas 

where they lie closer to the surface of the skin, such as the fingers, the wrist, and 

the area behind the ear. Reports suggest this will disappear within several months. 

In cancer treatment, cryosurgery does have side effects, although they may be less 

severe than those associated with conventional surgery or radiation therapy. 

Cryosurgery of the liver may cause damage to the bile ducts or major blood vessels, 

which can lead to heavy bleeding or infection. Cryosurgery for prostate cancer may 

affect the urinary system. It also may cause incontinence (lack of control over 

urine flow) and impotence (loss of sexual function), although these side effects are 

often temporary. Cryosurgery for cervical tumors has not been shown to affect 

fertility, but this possibility is under study. More studies must be conducted to 

determine the long-term effects of cryosurgery as a cancer treatment approach. 
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Normal results 

Some redness, swelling, blistering, and oozing of fluid are all common results of 

cryotherapy. Healing time can vary by the site treated and the cryotherapy 

technique used. When cryogen is applied directly to the growth, healing may occur 

in three weeks. Growths treated on the head and neck with the spray technique may 

take four to six weeks to heal, while growths treated on other areas of the body 

may take considerably longer. Cryotherapy boasts high success rates in 

permanently removing skin growths; even for malignant lesions such as squamous 

cell and basal cell cancers, studies have shown a cure rate of up to 98%. For certain 

types of growths such as some forms of warts, repeat treatments over several 

weeks are necessary to prevent the growth's return. 

 

Alternatives 

Alternatives to cryotherapy depend on the specific medical condition being treated. 

A general alternative is the use of conventional surgical procedures. 

See also Cervical cryotherapy; Cryotherapy for cataracts. 
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WHO PERFORMS THE PROCEDURE AND WHERE IS 

IT PERFORMED? 

Cryotherapy is performed by the treating physician, who may be a 

gynecologist(cervical cryotherapy) or a dermatologist (wart removal) or an 

oncologist (tumor removal). The procedure is usually carried out on an outpatient 

basis, but may require a hospital setting depending on the condition requiring the 

cryotherapy. 

 

QUESTIONS TO ASK THE DOCTOR 
 What happens on the day of surgery? 

 What type of anesthesia will be used? 

 How will I feel during cryotherapy? 

 What happens after cryotherapy? 

 What are the risks associated with cryotherapy? 

 How is cryotherapy done? 

 Will there be a scar? 

 How long is the surgery? 

 What to expect during the healing period? 

 Any change in nutrition? 

 What is the healing timeframe? 

 

http://www.aad.org/
http://www.asds-net.org/
http://www.fpnotebook.com/DER233.htm.
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Exercise Therapy 

Definition 
Exercises is physical activity that is planned, structured and repetitive for the 

purpose of conditioning any part of the body. Exercise is utilized to improve health, 

maintain fitness and is important as a means of physical rehabilitation.   

There has been a gradually growing awareness among policy makers and health 

care professionals about the great importance of appropriate exercise habits to 

major public health outcomes. It has been known for decades that physical activity 

prevents heart disease, rejuvenate our cells and aid in relaxation in most part but 

data now suggest that, on average, physically active people outlive those who are 

inactive and that regular physical activity helps to maintain the functional 

independence of everyone especially older adults and to enhance the quality of life 

for people of all ages. The basic elements of an exercise prescription for all ages 

especially working adults are presented below. 
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The 7-minutes exercise as illustrated above can be perform regularly every other 

day, daily or twice a day depending on how often the best results can be achieve. If 

these exercises are recommended by a physical therapy, then the resulting aptitude 

can only be determined by follow up discussions. 
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Examples of balance enhancing activities include T'ai chi movements, standing 

yoga or ballet postures, tandem standing and walking, standing on one leg, 

stepping over objects, climbing up and down steps slowly, turning, and standing on 

heels and toes. 

 

Intensity is increased by decreasing the base of support (e.g., progressing from 

standing on two feet while holding onto the back of a chair to standing on one foot 

with no hand support); by decreasing other sensory input (e.g., closing eyes or 

standing on a foam pillow); or by perturbing the center of mass (e.g., holding a 

heavy object out to one side while maintaining balance, standing on one leg while 

lifting the other leg out behind the body, or leaning forward as far as possible 

without falling or moving the feet). 

The rationale for the integration of a physical activity prescription into health care 

for older adults is based on four essential concepts. First, there is a great similarity 

between the physiologic changes that are attributable to disuse and those which 

have been typically observed in aging populations, leading to the speculation that 

the way in which people age may in fact be greatly affected by activity levels. 

Second, chronic diseases increase with age, and exercise has now been shown to be 
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an independent risk factor and/or potential treatment for most of the major causes 

of morbidity and mortality in Western societies, a potential that currently is vastly 

underutilized. Third, traditional medical interventions do not typically address 

disuse syndromes accompanying chronic disease, which may be responsible for 

much of their associated disability. Exercise is particularly good at targeting 

syndromes of disuse. Finally, many pathophysiological aberrations that are central 

to a disease or its treatment are specifically addressed only by exercise, which 

therefore deserves a place in the mainstream of medical care, not as an optional 

adjunct. Therefore, understanding the effects of aging on exercise capacity and 

how habitual physical activity can modify this relationship in the older adult, 

including its specific utility in treating medical diseases, is critical for health care 

practitioners of all disciplines. 

Purpose 
Exercise is useful in preventing or treating coronary heart disease, osteoporosis, 

weakness, diabetes, obesity, and depression. Range of motion is one aspect of 

exercise important for increasing or maintaining joint function. Strengthening 

exercises provide appropriate resistance to the muscles to increase endurance and 

strength. Cardiac rehabilitation exercises are developed and individualized to 

improve the cardiovascular system for prevention and rehabilitation of cardiac 

disorders and diseases. A well-balanced exercise program can improve general 

health, build endurance, and slow many of the effects of aging. The benefits of 

exercise not only improve physical health, but also enhance emotional well-being. 

Studies have shown that a consistent, guided exercise program benefits almost 

everyone from Gulf War veterans coping with fatigue, distress, cognitive problems, 

and mental health functioning to patients awaiting heart transplants. Exercise in 

combination with a reduced-calorie diet is the safest and most effective method of 

weight loss. The United States Department of Agriculture (USDA) food pyramid, 

called MyPyramid, makes exercise as well as food recommendations to emphasize 

the interconnectedness between exercise, diet, and health. 
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Precautions 
Before beginning any exercise program, an evaluation by a physician is 

recommended to rule out potential health risks. Once health and fitness level are 

determined and any physical restrictions identified, the individual's exercise 

program should begin under the supervision of a health care or other trained 

professional. This is particularly true when exercise is used as a form of 

rehabilitation. If symptoms of dizziness, nausea, excessive shortness of breath, or 

chest pain are present during exercise, the individual should stop the activity and 

inform a physician about these symptoms before resuming activity. Exercise 

equipment must be checked to determine if it can bear the weight of people of all 

sizes and shapes. Individuals must be instructed in the proper use of exercise 

equipment in order to prevent injury. 

Description 

Range of motion exercise 
 

Range of motion exercise refers to activity aimed at improving movement of a 

specific joint. This motion is influenced by several structures: configuration of 

bone surfaces within the joint, joint capsule, ligaments, tendons, and muscles 

acting on the joint. There are three types of range of motion exercises: passive, 

active, and active assists. Passive range of motion is movement applied to a joint 

solely by another person or persons or a passive motion machine. When passive 

range of motion is applied, the joint of an individual receiving exercise is 

completely relaxed while the outside force moves the body part, such as a leg or 

arm, throughout the available range. Injury, surgery, or immobilization of a joint 

may affect the normal joint range of motion. Active range of motion is movement 

of a joint provided entirely by the individual performing the exercise. In this case, 

there is no outside force aiding in the movement. Active assist range of motion is 

described as a joint receiving partial assistance from an outside force. This range of 

motion may result from the majority of motion applied by an exerciser or by the 

person or persons assisting the individual. It also may be a half-and-half effort on 

the joint from each source. 
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Strengthening exercise 
Strengthening exercise increases muscle strength and mass, bone strength, and the 

body's metabolism. It can help attain and maintain proper weight and improve 

body image and self-esteem. A certain level of muscle strength is needed to 

perform daily activities such as walking, running, and climbing stairs. 

Strengthening exercises increase muscle strength by putting more strain on a 

muscle than it is normally accustomed to receiving. This increased load stimulates 

the growth of proteins inside each muscle cell that allow the muscle as a whole to 

contract. There is evidence indicating that strength training may be better than 

aerobic exercise alone for improving self-esteem and body image. Weight training 

allows one immediate feedback, through observation of progress in muscle growth 

and improved muscle tone. Strengthening exercise can take the form of isometric, 

isotonic and isokinetic strengthening. 

Isometric exercise 

During isometric exercises, muscles contract. However, there is no motion in the 

affected joints. The muscle fibers maintain a constant length throughout the entire 

contraction. The exercises usually are performed against an immovable surface or 

object such as pressing one's hand against a wall. The muscles of the arm are 

contracting but the wall is not reacting or moving in response to the physical effort. 

Isometric training is effective for developing total strength of a particular muscle 

or group of muscles. It often is used for rehabilitation since the exact area of 

muscle weakness can be isolated and strengthening can be administered at the 

proper joint angle. This kind of training can provide a relatively quick and 

convenient method for overloading and strengthening muscles without any special 

equipment and with little chance of injury. 

Isotonic exercise 

Isotonic exercise differs from isometric exercise in that there is movement of a 

joint during the muscle contraction. A classic example of an isotonic exercise is 

weight training with dumbbells and barbells. As the weight is lifted throughout the 

range of motion, the muscle shortens and lengthens. Calisthenics are also an 
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example of isotonic exercise. These would include chin-ups, push-ups, and sit-ups, 

all of which use body weight as the resistance force. 

Isokinetic exercise 

Isokinetic exercise utilizes machines that control the speed of contraction within 

the range of motion. Isokinetic exercise attempts to combine the best features of 

both isometrics and weight training. It provides muscular overload at a constant 

preset speed while a muscle mobilizes its force through the full range of motion. 

For example, an isokinetic stationary bicycle set at 90 revolutions per minute 

means that no matter how hard and fast the exerciser works, the isokinetic 

properties of the bicycle will allow the exerciser to pedal only as fast as 90 

revolutions per minute. Machines known as Cybex and Biodex provide isokinetic 

results; they generally are used by physical therapists. 

 

Cardiac rehabilitation 
Exercise can be very helpful in prevention and rehabilitation of cardiac disorders 

and disease. With an exercise program designed at a level considered safe for the 

individual, people with symptoms of heart failure can substantially improve their 

fitness levels. The greatest benefit occurs as muscles improve the efficiency of 

their oxygen use, which reduces the need for the heart to pump as much blood. 

While such exercise does not necessarily improve the condition of the heart itself, 

the increased fitness level reduces the total workload of the heart. The related 

increase in endurance also should translate into a generally more active lifestyle. 

Endurance or aerobic routines, such as running, brisk walking, cycling, or 

swimming, increase the strength and efficiency of the muscles of the heart. 

Preparation 
A physical examination by a physician is important to determine if strenuous 

exercise is appropriate or detrimental for an individual, especially when the 

exercise program is designed for rehabilitation. Before exercising, proper 

stretching is important to prevent the possibility of soft tissue injury resulting from 

tight muscles, tendons, ligaments, and other joint-related structures. 
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Aftercare 
Proper cool down after exercise is important in reducing the occurrence of painful 

muscle spasms. Proper cool down stretching also may decrease frequency and 

intensity of muscle stiffness the day following any exercise program. 

Risks 
Improper warm up can lead to muscle strains. Overexertion without enough time 

between exercise sessions to recuperate also can lead to muscle strains, resulting in 

inactivity due to pain. Stress fractures also are a possibility if activities are 

strenuous over long periods without proper rest. Although exercise is safe for the 

majority of children and adults, there is still a need for further studies to identify 

potential risks. 

Normal results 
Significant health benefits are obtained by including a moderate amount of 

physical exercise in the form of an exercise prescription. This is much like a drug 

prescription in that it also helps enhance the health of those who take it in the 

proper dosage. Physical activity plays a positive role in preventing disease and 

improving overall health status. People of all ages, both male and female, benefit 

from regular physical activity. Regular exercise also provides significant 

psychological benefits and improves quality of life. 

Abnormal results 
Exercise burnout may occur if an exercise program is not varied and adequate rest 

periods are not taken between exercise sessions. Muscle, joint, and cardiac 

disorders have been noted among people who exercise. However, they often have 

had preexisting or underlying illnesses. 
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Key Terms 
 

Aerobic 

Exercise training that is geared to provide a sufficient cardiovascular 

overload to stimulate increases in cardiac output. 

Calisthenics 

Exercise involving free movement without the aid of equipment. 

Endurance 

The time limit of a person's ability to maintain either a specific force or 

power involving muscular contractions. 

Osteoporosis 

A disorder characterized by loss of calcium in the bone, leading to thinning 

of the bones. It occurs frequently in postmenopausal women. 
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Retarding the aging process 

In most physiologic systems, there is considerable evidence that the normal aging 

processes do not result in significant impairment or dysfunction in the absence of 

pathology, and under resting conditions. However, in response to a stress, the age-

related reduction in physiologic reserves causes a loss of regulatory or homeostatic 

balance. This process has been termed "homeostenosis" (a lessened capacity for 

fine-tuning of the system). Thus, subtle changes in physical activity patterns over 

the adult life span cause most people not engaged in athletic pursuits to lose a very 

large proportion of their physical work capacity before they notice that something 

is wrong or find that they have crossed a threshold of disability. The second 

consequence of age-related changes in physiologic capacity is the increased 

perception of effort associated with submaximal work. Thus a vicious cycle is set 

up: "usual" aging leading to decreasing exercise capacity, resulting in an elevated 

perception of effort, subsequently causing avoidance of activity, and finally 

feeding back to exacerbation of the age-related declines secondary to disuse. 

One of the major goals of gerontological research over the past several decades has 

been to separate the true physiologic changes of aging from changes due to disease 

or environmental factors, including disuse or underuse of body systems. Numerous 

studies point out the superior physical condition of those who exercise regularly 

compared to their more sedentary peers, even in the tenth decade of life. On the 

other hand, research indicates that years of physiologic aging of diverse organ 

systems and metabolic functions can be mimicked by short periods of enforced 

inactivity, such as bed rest, wearing a cast, denervation, or absence of gravitational 

forces. These two types of studies have led to a theory of disuse and aging which 

suggests that aging as it is known in modern society is, in many ways, an exercise 

deficiency syndrome. This implies that people may have far more control over the 

rate and extent of the aging process than was previously thought. 

Minimizing risk factors for chronic disease 

Another way to integrate exercise into health care is to view it in light of its 

potential to reduce risk factors for chronic diseases. As shown in Table 2, the very 

large potential for exercise to act as a primary prevention tool is obvious from the 
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kinds of risk factors and diseases listed. The major causes of morbidity and 

mortality (heart disease, stroke, diabetes, cancer, arthritis, functional dependency, 

hip fracture, and dementia) in the older population, are all more prevalent in 

individuals who are sedentary as compared to more active peers. 

Adjunctive and primary treatment of chronic 

disease 

There are various diseases in which exercise has a potentially valuable role 

because of its ability to directly treat the pathophysiology of the disease. Examples 

of this use of exercise are given in table 2. In some cases exercise may provide 

benefits similar to those of medication or nutritional intervention; in others it may 

act through an entirely different pathway. The chronic treatment of hypertension 

and coronary artery disease is clearly a case for management with both standard 

medical treatments and exercise. Exercise may prevent secondary cardiovascular 

events as well as minimize the need and risk of multiple drug use or high drug 

dosages in these conditions. 

The benefits of exercise are often most dramatic in individuals in whom medical 

treatment is already optimized and cannot be pushed further, or when the 

pathophysiology of the disease itself is not amenable to change. For example, in 

chronic obstructive pulmonary disease, once bronchospasm has been relieved and 

oxygen has been supplemented, exercise tolerance may still be very limited due to 

peripheral skeletal muscle atrophy and inability to effectively extract oxygen and 

utilize it for aerobic work as a result of years of disuse, poor nutrition, and other 

factors. However, such peripheral abnormalities can be directly and effectively 

targeted and treated with progressive endurance training protocols, which have 

been shown to significantly improve exercise tolerance, functional status, and 

quality of life in such patients. 
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The exercise prescription 

This section will outline the elements of a prescription designed to stimulate robust 

adaptation within the major physiologic domains that can be modified by exercise: 

strength, cardiovascular endurance, flexibility, and balance, as recommended by 

the American College of Sports Medicine and endorsed by most major medical 

consensus groups. These elements are discussed separately, because in most cases 

exercise training is quite specific in its effects, and little crossover will be seen. For 

example, balance training will not increase one's aerobic capacity or strength. 

Resistance training is unique in this regard; it has been shown to benefit all of these 

domains to some extent, with its most powerful effect in the realms of muscle 

strength and endurance. 

Progressive resistance training. Progressive resistance training (PRT) is the 

process of challenging the skeletal muscle with an unaccustomed stimulus, or load, 

such that neural and muscle tissue adaptations take place, leading ultimately to 

increased strength and muscle mass. In this kind of exercise, the muscle is 

contracted slowly just a few times in each session against a relatively heavy load. 

Any muscle may be trained in this way, although usually six to twelve major 

muscle groups with clinical relevance are trained, for a balanced and functional 

outcome. The most important element of the PRT prescription is the intensity of 

the load used. It is evident from many years of research and clinical practice that 

muscle strength and size are increased significantly only when the muscle is loaded 

at a moderate or high intensity (60–100 percent of maximum). 

The benefits of PRT are both metabolic and functional. It improves sensitivity to 

insulin and may therefore be important in both the prevention and the treatment of 

diabetes. It also increases bone formation and density, and has a role in the 

prevention and treatment of osteoporosis. It significantly improves muscle strength 

and is associated with muscle hypertrophy, and is therefore useful whenever 

muscle weakness or atrophy contributes to disease or dysfunction. Such disease or 

dysfunction includes falls, frailty, chronic heart failure, chronic lung disease, 

Parkinson's disease, neuromuscular disease, chronic renal failure, arthritis, and 

other chronic conditions associated with decreased activity levels and impaired 

mobility. In addition, PRT has marked psychological benefits, having been shown 
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to improve major depression as well as insomnia, self-efficacy, and emotional 

well-being in older adults. 

The potential risks of PRT are primarily musculoskeletal injury and rarely 

cardiovascular events (ischemia, arhythnias, hypertension). Musculoskeletal injury 

is almost entirely preventable with attention to the following points: 

 Adherence to proper form 

 Isolation of the targeted muscle group 

 Slow velocity of lifting 

 Limitation of range of motion to the pain-free arc of movement 

 Avoidance of use of momentum and ballistic movements to complete a lift 

 Use of machines or chairs with good back support 

 Observation of rest periods between sets and rest days between sessions. 

Cardiovascular endurance training. Cardiovascular endurance training refers to 

exercise in which large muscle groups contract many times (thousands of times at a 

single session) against little or no resistance other than that imposed by gravity. 

The purpose of this type of training is to increase the maximal amount of aerobic 

work that can be carried out, as well as to decrease the physiologic response and 

perceived difficulty of submaximal aerobic workloads. Extensive adaptations in 

the cardiopulmonary system, peripheral skeletal muscle, circulation, and 

metabolism are responsible for these changes in exercise capacity and tolerance. 

Many different kinds of exercise fall into this category, including walking and its 

derivatives (hiking, running, dancing, stair climbing), as well as biking, swimming, 

ball sports, etc. The key distinguishing features between activities that are 

primarily aerobic versus resistive in nature are listed in Table 3. Obviously, there 

may be some overlap if aerobic activities are altered to increase the loading to 

muscle, as in resisted stationary cycling or stair-climbing machines. However, such 

activities are still primarily aerobic in nature, because they do not cause fatigue 

within a very few contractions, as PRT does, and therefore do not result in the 

kinds of adaptations in the nervous system and muscle that lead to marked strength 

gain and hypertrophy. 

Overall, walking and its derivations surface as the most widely studied, feasible, 

safe, accessible, and economical mode of aerobic training for men and women of 
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most ages and states of health. They do not require special equipment or locations, 

and do not need to be taught or supervised (except in the cognitively impaired, 

very frail, or medically unstable individual). Walking bears a natural relationship 

to ordinary activities of daily living, making it easier to integrate into lifestyle and 

functional tasks than any other mode of exercise. Therefore, it may be more likely 

to translate into improved functional independence and mobility than other modes 

of exercise. 

The intensity of aerobic exercise refers to the amount of oxygen consumed (VO 2), 

or energy expended, per minute while performing the activity, which will vary 

from about 5 kcal/minute for light activities, to 7.5 kcal/minute for moderate 

activities, to 10–12 kcal/minute for very heavy activities. Energy expenditure 

increases with increasing body weight for weight-bearing aerobic activities, as well 

as with inclusion of larger muscle mass, and increased work (force x distance) and 

power output (work/time) demands of the activity. Therefore, the most intensive 

activities are those which involve the muscles of the arms, legs, and trunk 

simultaneously, necessitate moving the full body weight through space, and are 

done at a rapid pace (e.g.. cross-country skiing). Adding extra loading to the body 

weight (back-pack, weight belt, wrist weights) increases the force needed to move 

the body part through space, and therefore increases the aerobic intensity of the 

work performed. The rise in heart rate is directly proportional, in normal 

individuals, to the increasing oxygen consumption or aerobic workload. Thus, 

monitoring heart rate has traditionally been a primary means of both prescribing 

appropriate intensity levels and following training adaptations when direct 

measurements of oxygen consumption are not available. The relative heart rate 

reserve (HRR) is the most useful estimate of intensity based on heart rate. Training 

intensity is normally recommended at approximately 60 to 70 percent of the HRR. 

It is calculated as is shown below. 

HRR = (Maximal heart rate - resting heart rate) + resting heart rate60–70% HRR 

=.6–.7(Max HR -resting HR) + resting HR 

Therefore, a more easily obtainable and reliable estimate of aerobic intensity is to 

prescribe a level of "somewhat hard," or 12 to 14 on the Borg scale, which runs 

from 6 to 20. At this level, the exerciser should note increased pulse and 

respiratory rate, but still be able to talk. All of the major benefits of aerobic 
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exercise (increased cardiovascular fitness, decreased mortality, decreased 

incidence of chronic diseases, improved insulin sensitivity, blood pressure, and 

cholesterol, for example) are attainable with this moderately intense level of 

aerobic training. As is the case with all other forms of exercise, in order to 

maintain the same relative training intensity over time, the absolute training load 

must be increased as fitness improves. The workloads should progress on the basis 

of ratings of effort at each training session. Once the perceived exertion slips 

below 12, the intensity of the regimen should be increased to maintain the 

physiologic stimulus for optimal rates of adaptation. As with PRT, the most 

common error in aerobic training is failure to progress, which results in an early 

plateau in cardiovascular and metabolic improvement. 

Cardiovascular protection and risk factor reduction appear to require twenty to 

thirty minutes three days per week, as does improvement in aerobic capacity. 

Epidemiological studies of mortality, cardiovascular disease, diabetes and 

functional independence suggest that walking about one mile per day (presumably 

about twenty minutes at average pace) or expending about 2000 kcal/week in 

physical activities is protective, again pointing to the moderate levels that are 

needed for major health outcomes. It has been shown that exercise does not need to 

be carried out in a single session to provide training effects, and may be broken up 

into periods of ten minutes at a time. 

The risks of exercise are summarized in Table 4. The risk of sudden death during 

physical activity appears to be limited primarily to those who do not exercise on a 

regular basis (at least one hour per week), which is another reason for advocating 

regular, moderate periods of exercise rather than periodic high-volume training. 

The benefits of aerobic exercise have been extensively studied since the 1960s (the 

most important of these for older adults are listed in Table 2). They include a broad 

range of physiological adaptations that are in general opposite to the effects of 

aging on most body systems, as well as major health-related clinical outcomes. The 

health conditions that are responsive to aerobic exercise include most of those of 

concern to older adults: osteoporosis, heart disease, stroke, breast cancer, diabetes, 

obesity, hypertension, arthritis, chronic lung disease, depression, and insomnia. 

These physiological and clinical benefits form the basis for the inclusion of aerobic 
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exercise as an essential component of the overall physical activity prescription for 

healthy aging. 

Flexibility training. Flexibility training includes movements or positions designed 

to increase range of motion across joints. Such range of motion is determined by 

both soft tissue factors (muscle strength, muscle and ligament length, scarring from 

surgery or trauma, joint and bursa fluid, synovial tissue thickness and inflammation, 

ligament laxity, tissue elasticity, degenerative changes of cartilage, temperature of 

tissues) and bony structure (deformities, arthritic and degenerative changes in bone, 

surgical devices). Obviously, only some of these abnormalities are amenable to 

exercise intervention, and these will be discussed below. In general, the effect of 

stretching the soft tissues around a joint slowly and consistently over time is to 

increase the pain-free range of motion for that joint. 

Flexibility may be enhanced without the use of any specialized equipment. It is 

often helpful, however, to have a thin mat available for postures that are best done 

while stretched out on the floor. 

The most effective technique for increasing flexibility is to extend a body part as 

fully as possible without pain, then hold this fully extended position for twenty to 

thirty seconds. The key requirement is to complete the movement slowly (without 

any bouncing or ballistic movements). Such bouncing does not increase efficacy 

and range of motion, but instead may cause muscle contraction that limits the 

range achievable. A technique known as proprioceptive neural facilitation (PNF) 

will maximize the stretching effectiveness. The technique is as follows. Once the 

body part has been stretched as far as possible, the muscle groups around the joint 

should then be completely relaxed, while maintaining the stretch. Next, an attempt 

is made to stretch a little further, which is usually possible. This final position is 

then held for about twenty to thirty seconds before returning to the initial position. 

PNF serves to counteract the involuntary resistance to overextension of a joint 

caused by a feedback loop of receptors within the muscle tissue that are activated 

by mechanical stretch. 

Flexibility exercise is part of many other forms of exercise, such as ballet and 

modern dance, yoga, t'ai chi, and resistance training, because in all of these 

pursuits the muscle groups are slowly extended to their full range and held before 
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relaxing, just as in PNF. It is not recommended to force a stretch beyond the point 

of pain, as this may result in injury to soft tissue structures and ultimately worsen 

function. As with all forms of exercise, as the range of motion increases over time, 

it is appropriate and necessary to extend the distance the joint is moved so that 

progress is maintained. 

The physiologic benefit of flexibility exercise is increased range of motion across 

joints. There is some evidence that range of motion is related to functional 

independence in activities of daily living, posture, balance, and gait characteristics 

in older adults, as well as to pain and disability and quality of life in arthritis. 

Flexibility training itself does not result in improved strength or endurance, or 

marked improvements in balance. Therefore, it is best conceived of as an accessory 

to other forms of exercise that contributes to overall exercise and functional 

capacity. To the extent that pain, fear of falling, mobility, and function are 

improved, quality of life may improve as well. There is a need for much better 

quantitative research on effective doses and long-term benefits of this mode of 

exercise in the elderly. 

Balance training. Any activity that increases one's ability to maintain balance in 

the face of stressors may be considered a balance-enhancing activity. Stressors 

include decreased base of support; perturbation of the ground support; decrease in 

proprioception, vision, or vestibular system input; increased compliance of the 

support surface; or movement of the center of mass of the body. Balance-

enhancing activities impact on the central nervous system control of balance and 

coordination of movement, and/or augment the peripheral neuromuscular system 

response to signals that balance is threatened. 

Intensity in balance training refers to the degree of difficulty of the postures, 

movements, or routines practiced. The appropriate level of difficulty or "intensity" 

for any balance-enhancing exercise is the highest level that can be tolerated 

without inducing a fall or near-fall. Progression in intensity is the key to 

improvement, as in other exercise domains, but mastery of the previous level 

before progression must be adhered to for safety. 

Balance training has been shown to result in improved balance performance, 

decreased fear of falling, decreased incidence of falls, and increased ability to 
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participate in activities of daily living that may have been limited by gait and 

balance difficulties. It is expected, although not proven, that such changes 

ultimately lead to improvements in functional independence, reduced hip fractures 

and other serious injuries, and improved overall quality of life. 

Summary of benefits 

Physiologic aging, retirement, societal expectations, accumulated diseases, and 

medication and nutritional effects conspire to produce deficits in strength, balance, 

aerobic capacity, and flexibility in older adults. Fortunately, there is increasing 

evidence for the reversibility of many of these deficits with a targeted exercise 

prescription. There is still work to be done in refining the prescription, particularly 

in terms of the amount of flexibility and balance training needed for optimal 

efficacy. In addition, there is a need for well-controlled, long-term studies on 

clinically important outcomes, such as treatment of cardiovascular disease and 

stroke, prevention and treatment of hip fracture, prevention of diabetic 

complications, reduction in nursing home admission rates, and moderation of 

disability from arthritis. An "active lifestyle" may be the most desirable public 

health approach to the maintenance of function and the prevention of disease in 

healthy persons. However, it is likely that the use of exercise to treat preexisting 

diseases and geriatric syndromes will always need to incorporate elements of a 

traditional "exercise prescription," as well as behavioral approaches, to more fully 

integrate appropriate physical activity into daily life. 

Maria Fiatarone Singh 

See also Balance and Mobility; Balance, Sense of; Frailty; Heart Disease; Life 

Expectancy; Periodic Health Examination; Sarcopenia. 
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Chapter 7 

Reproductive Organs 

The reproductive system or genital system is a system which consist of sexual 

organs within an organism and have the functionality to reproduce its off springs. 

Many non-living substances such as fluids, hormones, and secretions are also 

important accessories to the reproductive system. 

The female reproductive system (or female genital system) contains two main 

parts: the uterus, which host the developing fetus, produces vaginal and uterine 

secretions, which can pass sperm through to the Fallopian tubes and the ovaries 

which produces the female's egg cells. These parts are internal; the vagina meets 

the external organs at the vulva, which includes the labia, clitoris and urinary 

meatus. The vagina is attached to the uterus through the cervix, while the uterus is 

attached to the ovaries via the Fallopian tubes. At certain intervals, the ovaries 

release an ovum, which passes through the Fallopian tube into the uterus. If, in this 

transit, it meets with sperm, a single sperm can enter and merge with the egg, 

fertilizing it. Corresponding equivalent among males is the male reproductive 

system. 

During the reproductive process, the egg is not a passive recipient but rather an 

active participant in the fertilization process. It releases certain molecules that are 

essential to guiding the sperm which allow the surface of the egg to attach to the 

sperm's surface. The egg can then absorb the sperm and fertilization begins. The 

fertilization usually occurs in the oviducts, but can happen in the uterus itself. A 

zygote will then divide over enough generations of cells to form a blastocyst, 

which implants itself in the wall of the uterus, where it begins the processes of 

embryogenesis and morphogenesis. When developed enough to survive outside 

the womb, the cervix dilates and contractions of the uterus propel the fetus 

through the birth canal, which is the vagina. 

The ova are larger than sperm and have formed by the time a female is born. 

Approximately every month, a process of oogenesis matures one ovum to be sent 

down the Fallopian tube attached to its ovary in anticipation of fertilization. If not 

fertilized, this egg is flushed out of the system through menstruation 
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Female Reproductive System 
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Embryogenesis 
Embryogenesis is the process by which the embryo forms and develops. In 

mammals, the term refers chiefly to early stages of prenatal development, whereas 

the terms fetus and fetal development describe later stages. Embryogenesis starts 

with the fertilization of the egg cell (ovum) by a sperm cell, (spermatozoon). 

Basically – Embryogenesis is the development of the embryo 

Embryogenesis which usually begins once the ovum has been fertilized. 

Fertilization 
The first step to embryogenesis is fertilization, where a sperm fuses with an egg, 

which occurs in the fallopian tubes of the female reproductive tract. Think of this 

like a recipe for a new human, we want to make sure it gets just the right amount of 

all the ingredients, otherwise, it might not look so good coming out of the oven! 

Hours after the two cells join together, the cell begins dividing and moves into the 

next stage. Below is a real picture of a sperm fertilizing an egg. 

 

Sperm cell fertilizing an egg 
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Blastocyst Formation 
As the zygote divides, it forms a blastocyst, a ball of cells divided from the 

original zygote. The blastocyst cells keep dividing and eventually, move to form a 

hollow cavity in the center called a blastocoel. The blastocoel looks like a 

basketball, with a hollow inside and a thicker coating of cells on the outside. This 

hollow shape will be important for creating the layers of the body later on in 

development. Remember our analogy of the clay pot, we're still just shaping the 

clay into a ball that we can then separate into coils. We're not even to the coils yet! 

Below is a picture of how the blastocyst forms. 

 

Blastocyst formation 

Implantation 
After blastocyst development, the ball of cells moves through the fallopian tubes to 

attach to the uterine wall. This is where the embryo will continue to grow into a 

baby. When the blastocyst attaches to the uterine wall, cells in the uterus are 

triggered to grow and develop around the blastocyst, forming the amniotic cavity. 

Here, we're kind of setting a solid base for our pot. We're setting it up for success 

by placing it on a nice piece of wood to help it mature later. The uterus will 

similarly grow around the blastocyst to help it mature. Implantation is shown 

below. 
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The blastocyst implants in the uterine wall 

Gastrulation 
Gastrulation is a critical stage for forming three different layers of the embryo. Each layer is 

destined to become a different set of tissues and organs in the organism. Here, we start making 

the specific kinds of coils needed for the pot. During gastrulation, cells at the top of the 

blastocyst migrate towards a central line called the primitive streak. This creates a cavity called 

the archenteron that will form the digestive tract. The area at which the archenteron opens is 

called the blastopore. This invagination, or indent, causes the formation of three tissue layers: 

the ectoderm, the endoderm and the mesoderm. These layers are like our three sizes of coils, 

each one is important for a different part of the pot, or our fetus. 

 

Process of gastrulation 

The ectoderm will become the outer layers of the body, such as skin and nails, as 

well as the nervous system. The endoderm forms the lining of the digestive 
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system, urinary system and respiratory system. The mesoderm forms the 

cardiovascular system, muscle, most of the skeletal system, the kidneys, 

reproductive system, and some of the connective tissue lining the body cavity. 

During embryogenesis these layers will continue to grow and change into each of 

the organs specified. 

Neurulation 
After each of the layers form during gastrulation, the ectoderm begins to 

differentiate into the nervous system in a process called neurulation. The 

mesoderm forms the notochord and the ectoderm moves in to form the spinal cord 

and eventually, the brain and nerves. Below is a picture of how each of the three 

layers move to create the notochord and eventually the spinal cord. 

 

What Is Embryogenesis? 
Embryogenesis is the development of a fertilized egg that occurs early on in 

pregnancy. After a sperm fuses with an egg, many changes occur in a specific 

order. The cells divide, reorganize and form layers of tissue that will eventually 

develop into specific organs. Embryogenesis happens very early, even before the 

baby is a true fetus. Think of this process as going from a single ball of clay into a 

coil pot. There are several steps, but first we need to divide the clay into different 

size coils to make our pot. The thicker ones become the base, and the smaller ones 

become the top. Decorative coils might become handles. During embryogenesis, 

we're just dividing up the cells that will become specific parts of the fetus later on. 
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Male Reproductive System 

The male reproductive system consists of a number of sex organs that form a part 

of the human reproductive process. In this type of reproductive system, these sex 

organs are located outside the body, around the pelvic region. 

The main male sex organs are the penis and the testicles which produce semen and 

sperm, which, as part of sexual intercourse, fertilize an ovum in the female's body; 

the fertilized ovum (zygote) develops into a fetus, which is later born as an infant. 
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Spermatogenesis 

 

 

Spermatogenesis is the origin and development of the sperm cells within the male 

reproductive organs, the testes. The testes are composed of numerous thin, tightly 

coiled tubules known as the seminiferous tubules; the sperm cells are produced 

within the walls of the tubules. Within the walls of the tubules, also, are many 

randomly scattered cells, called Sertoli cells that function to support and nourish 

the immature sperm cells by giving them nutrients and blood products. As the 

young germ cells grow, the Sertoli cells help to transport them from the outer 

surface of the seminiferous tubule to the central channel of the tubule. 

Sperm, also called spermatozoon, plural spermatozoa, reproductive cell, produced 

by most animals. With the exception of nematode worms, decapods (e.g., crayfish), 

diplopods (e.g., millipedes), and mites, sperm are flagellated; that is, they have a 

whiplike tail. In higher vertebrates, especially mammals, sperm are produced in the 
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testes. The sperm unites with (fertilizes) an ovum (egg) of the female to produce a 

new offspring. Mature sperm have two distinguishable parts, a head and a tail. 

The head of the sperm varies in shape for each animal species. In humans it is 

flattened and almond-shaped, four to five micrometers long and two to three 

micrometers wide (there are about 25,000 micrometers in an inch). The head 

portion is mainly a cell nucleus; it consists of genetic substances, called 

chromosomes, which are responsible for transmitting specific characteristics of an 

individual, such as the color of eyes, hair, and skin. In each body cell of healthy 

humans, there are 46 chromosomes, which are responsible for the individual’s 

general physical makeup. The sperm cells have only 23 chromosomes, or half of 

the usual number. When a sperm cell unites with the ovum, which also has 23 

chromosomes, the resulting 46 chromosomes determine the offspring’s 

characteristics. The sperm cells also carry the X or Y chromosome that determines 

the sex of the future child. 

Covering the head of the sperm is a cap known as the acrosome, which contains 

enzymes that help sperm to enter an egg. Only one sperm fertilizes each egg, even 

though 300,000,000 to 400,000,000 sperm are contained in an average ejaculation. 

Each egg and sperm produced has slightly different genetic information carried in 

the chromosomes; this accounts for the differences and similarities between 

children of the same parents. 

A small middle portion of the sperm contains the mitochondria. The tail of the 

sperm, sometimes called the flagellum, is a slender, hairlike bundle of filaments 

that connects to the head and middle portion. The tail is about 50 micrometers 

long; its thickness of one micrometer near the mitochondria gradually diminishes 

to less than one-half micrometer at the end of the tail. The tail gives the sperm cell 

movement. It whips and undulates so that the cell can travel to the egg. Following 

sperm deposition in the female reproductive tract, activation of tail movement is 

suppressed until the sperm is carried to within a relatively short distance of the egg. 

This gives the sperm an increased chance of reaching the egg before exhausting its 

energy supplies. 
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The activation of tail movements is part of the process of capacitation, in which the 

sperm undergoes a series of cellular changes that enables its participation in 

fertilization. A fundamental change that occurs during capacitation is alkalinization 

of sperm cytoplasm, in which the intracellular pH levels increase, particularly in 

the flagellum. This process, which is driven by the rapid movement of protons out 

of the cell through ion channels on the flagellum, underlies tail activation. Proton 

channels on sperm flagella are primed for opening by the presence in the female 

reproductive tract of a substance known as anandamide, which is thought to occur 

in high concentrations near the egg. Upon reaching an egg, enzymes contained 

within the sperm acrosome are activated, enabling the sperm to traverse the thick 

coat surrounding the egg (the zona pellucida); this process is known as the 

acrosome reaction. The membrane of the sperm cell then fuses with that of the 

egg, and the sperm nucleus is conveyed into the egg. 

Sperm deposited in the reproductive tract of the female that do not reach the egg 

die. Sperm cells may live in the human body for two or three days after mating. 

Sperm may also be stored in a frozen state for months or years and still retain their 

capacity to fertilize eggs when thawed. 

The widespread nature of sexual reproduction in animals has raised intriguing 

questions concerning the evolutionary origins of sperm. Almost all living animals, 

from worms to insects to humans, possess a gene known as Boule (BOULE), which 

functions solely in sperm production. The presence of this gene in sea 

anemones—very primitive life-forms—suggests that the ability to produce sperm 

evolved only once, roughly 600 million years ago. Although the gene’s function is 

highly conserved among animals, it has diverged to give rise to a distinct form for 

each species. 

Testes 
The testes (singular, testis) are paired structures that originally develop in the abdomen and descend into 

the scrotum, a sac of skin and connective tissue positioned outside the pelvic cavity. This scrotal location 

is important for maintaining a testicular temperature, approximately 2.7 to 4.5 degrees Fahrenheit (1.5 to 

2.5 degrees Celsius) below body temperature, required for spermatogenesis (sperm production). Testes 

also serve important endocrine functions as the source of male sex steroids called androgens. The most 

abundant androgen istestosterone. 
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Inside each testis is a network of fine-diameter tubes called seminiferous tubules. Sertoli cells form the 

walls of a seminiferous tubule. Sertoli cells nourish, support, and protect developing germ cells, which 

undergo cell divisionby meiosis to form spermatozoa (immature sperm). During spermatogenesis, germ 

cells begin near the wall of a seminiferous tubule, and after division they are shed into the tubule. Proteins 

produced by Sertoli cells are required for spermatogenesis, as is testosterone. 

 

 
 

Hormonal Control 
Surrounding the tubules are clusters of interstitial cells, which synthesize testosterone and secrete it into 

the bloodstream. Testosterone is present in infant boys, although synthesis increases dramatically 

at puberty around age thirteen. This increase stimulates the onset of spermatogenesis and development 

of accessory sex glands. All male reproductive organs require testosterone for functions such as protein 

synthesis, fluid secretion, cellgrowth, and cell division. Androgens also play important roles in the male 

sexual response and stimulate secondary sex characteristics such as skeletal development, facial hair 

growth, deepening of the voice, increased metabolism, and enlargement of the testes, scrotum, 

and penis. 

Sperm production and androgen synthesis are controlled by a complex feedback loop involving the 

testes, hypothalamus, and pituitary gland. The pituitary controls testis function by producing follicle-

stimulating hormone (FSH) and luteinizing hormone (LH). FSH stimulates spermatogenesis, in part by 

affecting Sertoli cells, while LH stimulates androgen production by interstitial cells. Pituitary production of 

these hormones depends on secretion of gonadotropin-releasing hormone (GnRH) by the hypothalamus. 

Elevated levels of GnRH initiate puberty. 

How does this feedback loop prevent testosterone levels from getting too high or too low? While some 

may joke that the testis controls the brain in boys, there is some truth to this statement: the testis can 

control brain function. The production of LH is controlled by the actions of testosterone on the 
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hypothalamus and pituitary. If testosterone concentration is elevated, testosterone inhibits production of 

GnRH by the hypothalamus; subsequently, LH and FSH production decreases. 

Sperm Maturation 
Spermatozoa leave each testis through small tubes called efferent ductules. Fluid pressure from 

secretions in the testis and ciliated cells in the efferent ductules help move spermatozoa into the 

epididymis. Testicular spermatozoa are immature because they cannot swim and lack the ability to 

penetrate an egg. 

Sperm maturation occurs in the epididymis. Located adjacent to the testis, the epididymis contains a 

single, highly coiled tubule nearly 19.6 feet (6 meters) long. Sperm transport through the epididymis takes 

approximately twenty days. As sperm transit the epididymis, they are bathed in a specialized fluid rich in 

proteins, ions, and a number of other molecules. Complex interactions between spermatozoa and 

epididymal fluid contribute to sperm maturation. The epididymis is also a site for sperm storage and for 

the protection of sperm against chemical injury. 

Sperm Formation and Ejaculation 
From the epididymis, spermatozoa enter a muscular tube called the vas deferens, which is approximately 

17.7 inches (45 centimeters) long. The vas deferens contracts during the release of sperm--a process 

called ejaculation--to move spermatozoa out of the epididymis and into the ejaculatory duct, where sperm 

are mixed with secretions from the seminal vesicles. The ejaculatory duct enters the urethra as it passes 

through the prostate gland. In males, the urethra serves a dual purpose transporting sperm to the penis 

and urine from the urinary bladder. 
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The accessory sex glands consist of a single prostate gland and paired seminal vesicles and 

bulbourethral glands. The prostate and seminal vesicles secrete seminal fluid, or semen, a viscous 

mixture of spermatozoa and fluid from accessory sex glands. Spermatozoa constitute 10 percent of 

semen volume and number approximately 50 to 150 million sperm per milliliter. Combined secretions from 

the seminal vesicles and prostate account for roughly 90 percent of semen volume. The seminal vesicle 

secretions are rich in fructose (which serves as an energy source for spermatozoa), prostaglandins, and 

proteins that facilitate clotting of ejaculated semen in the female. 

Prostate secretions are rich in zinc, citric acid, antibioticlike molecules, and enzymes important for sperm 

function. A protein called prostate-specific antigen can show elevated levels in the blood under conditions 

such as prostate growth. During sexual excitation, the bulbourethral glands produce a droplet of alkaline 

fluid that neutralizes residual urine in the urethra, protecting the sperm from its acidity. 
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The penis contains two bodies of tissue (corpora cavernosa) above the urethra and a lower cylinder of 

tissue (corpus spongiosum) surrounding the urethra. The enlarged tip of the penis is called the glans 

penis. Mechanisms responsible for penile erection are complex. During sexual arousal, penile arteries 

dilate and a large volume of blood fills the penis, resulting in erection. The nervous system plays an 

important role in controlling erection and ejaculation. 

The parasympathetic division of the autonomic nervous system regulates erection, whereas ejaculation is 

triggered by sympathetic impulses. Medical and emotional conditions can cause clinical disorders of 

erectile dysfunction. Drugs such as Viagra increase erectile function by improving blood flow into penile 

tissue. Many factors result in poor fertility or infertility in males including hormone imbalances, 

reproductive tract blockages, decreased sperm concentration, and abnormal sperm. 

The journey of spermatozoa from formation to release is complicated. Reproduction of any individual is 

never guaranteed, yet through combined functions of male and female reproductive organs, nature has 

provided a sophisticated sequence of biological events designed to maximize the likelihood that we pass 

our genes to future generations. 
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Key Terms 
Gamete reproductive cell, such as sperm or egg 

Ureter  tube through which sperm travel from testes to urethra 

Connective tissue one of four types of body tissue, characterized by few cells and extensive 

extracellular material 

Endocrine related to the system of hormones and glands that regulate body function 

Steroids hormones such as testosterone or estrogens that control many aspects of physiology 

Meiosis cell division that forms eggs or sperm 

Protein complex molecule made from amino acids; used in cells for structure, signaling, and 

controlling reactions 

Secretion material released from the cell 

Metabolism chemical reactions within a cell 

Feedback process in which the output or result influences the rate of the process 

Hormone molecule released by one cell to influence another 

Ciliated possessing cilia, which are short, hairlike extensions of the cell membrane 

Ion  an electrically charged particle 

Viscous thick 

Prostaglandins hormonelike molecules released by one cell that affect nearby cells, including 

smooth muscle 

Enzyme protein that controls a reaction in a cell 

Antigen foreign substance that provokes an immune response 

Alkaline chemically basic, with an excess of OH
-
 ions 

Autonomic independent; regulating involuntary actions 

Gene  portion of DNA that codes for a protein or RNA molecule 
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Chapter 8 

Urology - Kidney Disease 

Definition 

Kidney disease is a general term for any damage that reduces the functioning of the kidney. 

Kidney disease is also called renal disease. 

Description 

The kidneys are a pair bean-shaped, fist-sized organs that are located below the rib cage near the 

middle of the back. In adults they filter about 200 quarts (190 L) of blood every day to remove 

waste products that result from the normal activities of tissues in the body. These wastes 

circulate in the blood through the kidneys and if not removed they would damage the body. The 

kidneys also play a crucial role in regulating the amount of water and chemicals (electrolytes) in 

the body such as sodium, potassium and phosphorous. 

Inside the kidneys are about one million tiny units called nephrons. Inside each nephron is a very 

thin blood vessel called a capillary that twists around a very thin tube called a tubule. This 

combination of capillary and tubule inside the nephron is called a glomerulous and it is here that 

the blood is filtered. Water, electrolytes, and waste products (but not red blood cells) can pass 

across the capillary wall and into the tubule. The kidney then regulates how much water and 

which other substances can pass back into the blood in the capillary to keep the body in balance. 

Waste products, excess water, and excess electrolytes remain in the tubule and eventually leave 

the body as urine. 

The kidneys also release three regulatory chemicals—erythropoietin, renin, and calcitriol—that 

affect other functions in the body. Erythropoietin stimulates the bone marrow to produce new red 

blood cells. Renin helps regulate blood pressure, and calcitriol is a form of vitamin D and is 

important in maintaining bones and the level of calcium in the body. 

Because the kidney has many functions, there are many types of kidney disease. Congenital 

kidney diseases are disorders that are present at birth. Polycystic kidney disease (PKD) is a rare 

disorder in which children inherit defective genes from both parents that cause cysts full of fluid 

to develop in the kidneys and replace the blood filtering units. As a result, the kidneys cannot 

adequately remove wastes from the body. There are two other types of PDK. One is inherited, 

but does not appear until adulthood, and the other develops as a result of long-term kidney 

damage. In total, about half a million people in the United States have some form of PKD. 

Hereditary disease and birth defects are the most common causes of kidney disease in children 

up to age 14. 

Acute kidney diseases are problems that develop suddenly. Many acute kidney diseases can be 

cured, but some may cause permanent damage. Common acute kidney diseases include kidney 

http://www.encyclopedia.com/topic/United_States.aspx
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infection, hemolytic uremic syndrome, nephrotic syndrome in children, and damage caused by 

injury to the kidney or poisoning. Hemolytic uremic syndrome is a rare disease that usually 

affects children under age ten and is caused by eating food contaminated with bacteria. The 

bacteria release a poison that damages the kidney and causes acute kidney failure. Most 

children who develop this disease recover and their kidney function returns to normal. 

Chronic kidney disease is disease that is slow to develop and usually does not show any 

symptoms until kidney damage is permanent. The National Kidney and Urologic Disease 

Information Clearinghouse, a federal agency, estimates that about 4.5% of people over age 20 

have chronic kidney disease as indicated by tests that measure kidney function. The most 

common cause of chronic kidney disease in the United States is diabetes. It accounts for between 

33% and 40% of all new cases of chronic kidney disease in the United States. In diabetes, the 

body cannot break down glucose (sugar). This extra glucose in the blood damages the nephrons 

so that they no longer filter blood effectively. 

High or uncontrolled blood pressure (hypertension) is the second leading cause of chronic 

kidney disease. It accounts for between 27% and 30% of all new cases of chronic kidney disease. 

High blood pressure damages the capillaries in the nephron, so that they can no longer work with 

the tubules to filter the blood. Glomerulonephtitis is a term for several different chronic kidney 

diseases where damage to the nephrons causes protein or red blood cells pass into the 

urine. Kidney cancer is uncommon, accounting for only 2% of cancer cases. 

Over-the-counter analgesics (pain medications) such as aspirin, acetaminophen (Tylenol), 

ibuprofen (Advil), naxopren sodium (Aleve), and similar medications that can be bought without 

a prescription may make kidney disease worse in individuals who already have kidney damage 

or cause kidney damage in healthy individuals who take these medications daily for several 

years. The chance of damage is increased when these pain medications are taken in combination 

with each other or with caffeine or codeine (Some painkilling tablets are a combination of pain 

medications and caffeine or codeine). Individuals who take these painkillers regularly or who 

have been told they have kidney damage should discuss the risk of these medications with their 

physician. 

Chronic kidney disease can lead to end-stage renal disease (ESRD), in which there is almost total 

failure of the kidneys. If renal function is reduced to only 25% of normal, serious illness results. 

When this drops to 10-15% of normal, death occurs unless the individual receives dialysis or a 

kidney transplant. In 2002, there were over 100,300 new cases of ESRD, 44% of which were 

caused by diabetes. Treatment of ESRD in the United States cost about $25.2 billion in 2002. 

Causes & symptoms 

Causes of kidney disease are many and varied. Leading causes are diabetes, high blood pressure, 

inherited disease, and infection. Acute kidney disease is often marked by a lack of urination and 

increased fluid build up in the body. Chronic kidney disease is often called a "silent" killer, 

because no obvious symptoms develop until the kidneys are permanently damaged. The National 

Kidney Foundation estimated in 2005 that 20 million Americans had undetected moderate 
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chronic kidney disease. Chronic kidney disease most often results from other diseases such as 

diabetes or hypertension. 

Diagnosis 

Simple blood and urine tests can indicated kidney disease, but more extensive testing may be 

needed to determine the exact nature of the disease. A blood test that measures serum creatinine, 

a waste product, can indicate how well the kidneys are working. Although normal levels of 

creatinine vary (an average range is 0.6-1.2 mg/dL), a higher than expected level in the blood 

may indicate kidney damage. A blood urea nitrogen (BUN) blood test measures waste products 

circulating in the blood. Normal levels range from 7%-20 mg/dL. The less well the kidney is 

working, the higher the BUN. 

A 24-hour urine collection test will accurately measure how much urine the kidneys are 

producing in a day. A urinalysis can determine if protein or red blood cells are leaking into the 

urine indicating abnormal kidney function. A creatinine clearance test compares the amount of 

creatinine in a 24-hour urine sample with the amount of creatinine in the blood to determine how 

much blood the kidneys are filtering each minute. 

Based on the results of blood and urine tests, other tests such as a CT scan, MRI, or kidney 

biopsy may be ordered. 

These charts below are used as a guide to test and determine the different levels of compounds 

listed on the L.H.S. of the diagram by visual comparison. 

The following compounds can easily be detected from the concentration of the collected Urine 

and to better make a final decision, blood test should be done as well to compare the level of 

these listed compounds: -  

COMPOUNDS  

Leukocytes  

Nitrite  

Urobilinogen  

Protein  

PH  
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Blood  

Specific 

Gravity 

 

Ascorbate  

Ketone  

Bilirubin  

Glucose  

Micro Albumin  
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Treatment 

Most treatment for kidney disease involves treating the underlying cause of the disease, such as 

controlling high blood pressure or diabetes. Diuretic medication ("water pills") may be given to 

help relieve fluid accumulation. Antibiotics are used to treat kidney infections. Other drugs may 

be given to treat specific kidney diseases. 

Diet and lifestyle changes are an important part of controlling kidney disease. Obesity increases 

blood pressure, so losing weight can help limit kidney damage, as can 

stopping smoking.Reducing sodium (salt) in the diet also helps control blood pressure. In certain 
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kinds of kidney disease, potassium is removed in abnormally large quantities by the kidneys and 

excreted in urine. Eating more foods such as bananas, dried beans and peas, nuts, and potatoes 

that are high in potassium or taking a potassium supplement pill help reverse this effect. When 

protein is found in the urine, some physicians recommend reducing the amount of protein 

(mainly found in meat) in the diet. 

When kidneys fail completely in ESRD, there are only two alternatives: dialysis or kidney 

transplant. There are two types of dialysis. Peritoneal dialysis uses a membrane in the 

individual's abdomen to filter waste products. The most common kind of peritoneal dialysis is 

continuous ambulatory peritoneal dialysis (CAPD), in which the individual is hooked up to a bag 

of dialysis fluid that he carries with him, allowing continuous dialysis. The fluid is changed four 

times a day. In another form of peritoneal dialysis, the abdomen is filled with dialysis fluid. 

Wastes filter into the fluid for several hours often while the individual is asleep, the then the fluid 

is drained from the body. Peritoneal dialysis can be done at home without the need for a health 

care professional. 

In hemodialysis, the individual must go to a dialysis center about three times a week. His blood 

is sent through a machine that filters out the waste and then returns the cleansed blood to his 

body. The process takes three to four hours and is done by a health care professional. 

Kidney transplants can come from either a living donor or a deceased donor. Donors are matched 

with recipients based on blood type and must take drugs to prevent their immune system from 

rejecting the kidney after transplantation. The United Network for Organ Sharing (UNOS) 

coordinates matching donor kidneys with appropriate recipients. As of 2005, over 100 clinical 

trials were enrolling patients with various types of kidney disease. Information on current clinical 

trials can be found at 〈http://www.clinicaltrials.gov〉. 

Alternative treatment 

Alternative treatments tend to focus on removing excess water from the body, but have limited 

effect on serious disease. Asparagus (Asparagus officinalis ) birch tea (Betula species), 

goldenrod infusion (Solidago species), horsetail Equisetum arvense ), and stinging nettle (Urtica 

dioica ) all are used to stimulate urine production. 

Prognosis 

Many individuals recover normal kidney function after developing acute kidney disease, 

although in some cases, such as poisoning and injury, kidney damage may be permanent. 

Chronic kidney disease tends to get progressively worse as the individual ages. More than 15,000 

kidney transplants are done each year, and there is a often long waiting list for donated kidneys. 

As of 2001 (last year for which statistics were available), 80.6% of individuals receiving a 

transplant from a deceased donor survived for at least 5 years, and 90.4% of individuals 

receiving a kidney donated from a living donor survived for at least 5 years. 
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Prevention 

Maintaining a healthy body weight, getting regular exercise, and not smoking all promote kidney 

health. Controlling underlying diseases such as diabetes and high blood pressure are important in 

preventing chronic kidney diseases. 
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Resources 

ORGANIZATIONS 

American Association of Kidney Patients. 3505 East Frontage Road, Suite 315, Tampa, FL 

33607. Telephone: 800-749-2257. 〈http://www.aakp.org〉. 

American Foundation for Urologic Disease. 1128 North Charles Street, Baltimore, MD 21201 

Telephone: 800-242-2383. 〈http://www.afud.org〉. 

National Kidney Foundation. 30 East 33rd Street, New York, NY 10016 Telephone: 800-622-

9010. 〈http://www.kidney.org〉. 

National Kidney and Urologic Disease Clearinghouse. 3 Information Way, Bethesda, MD 

20892-3580. Telephone: 800-891-5390. 〈http://www.niddk.nih.gov〉. 

United Network for Organ Sharing (UNOS). P. O. Box 13770, Richmond, VA 23225. 

Telephone: 804-330-8500. 〈http://www.unos.org〉. 

OTHER 

"Your Kidneys and How They Work." National Kidney and Urologic Disease Clearinghouse. 

July 2003 [cited 23 March 

2005].〈http://www.kidney.niddke.nih.gov/kudiseases/pubs/yourkidneys/index.htm#rate〉. 

"Kidney Disease Overview." National Kidney Disease Education Program. 9 March 2005 [cited 

23 March 2005]. 〈http://www.nkdep.nih.gov/patientspublic/kindeydiseaseoverview.htm#4〉. 

KEY TERMS 

Congenital— Present at birth. 

Diuretic— A substance that stimulates the kidney to excrete water. 

Glomerulous— A twisted mass of blood capillaries and urine tubules in the kidney where 

filtering of waste products occurs. 

Hormone— A chemical produced by living cells that travels through the circulatory system and 

affects tissue at some distance from where it was released. 

Hypertension— High blood pressure. 

http://www.encyclopedia.com/topic/Tampa.aspx
http://www.aakp.org/
http://www.encyclopedia.com/topic/Baltimore.aspx
http://www.afud.org/
http://www.encyclopedia.com/topic/New_York.aspx
http://www.kidney.org/
http://www.niddk.nih.gov/
http://www.unos.org/
http://www.nkdep.nih.gov/patientspublic/kindeydiseaseoverview.htm#4
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Nephron— The smallest functional unit of the kidney involved in the removal of waste products 

and excess water from the blood. 

Chapter 9 

Lifecycle of Human Fetus 
 

 

 

(a) The zygote possesses one pronucleus containing egg chromosomes and another 

pronucleus containing sperm chromosomes. Both sets of chromosomes are 

duplicated before the first cleavage to 2 cells. Studies have shown that, for 

successful development to the blastocyst stage, the first cleavage should be only 

14 ± 6 min from the beginning to the appearance of 2 cells; the 2-cell stage 

should last only 11 ± 2 h; and the cleavage of each of the 2 cells to its daughter 

cells in the 4-cell stage should occur within 1 ± 1.6 h of each other.  

The morula forms at the 8- to 16-cell stage, trapping 1 or 2 cells inside that 

undergo commitment to become the inner cell mass (ICM) within the blastocyst. 
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The ICM gives rise to the fetus. The outer cells of the blastocyst become 

committed to trophoblast, precursor to the placenta.  

(b) Theoretical aneuploidy in early development. The schematic depicts the highest 

rate of aneuploidy (purple cells) diploid (2N) that could form the ICM from a 

euploid (haploid) N cell (green) and produce a normal fetus with 45 

chromosomes. This theory is supported by several lines of evidence, including 

chromosomal analyses that reveal both aneuploid and euploid cells in human 

blastocysts. 

The different stages of human embryo(s) development are depicted in the images 

as shown below. 

 

Human Ovary from Fertilization to Implantation 
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Human Embryonic Development 
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Development of an Embryo 
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Male Gametogenesis 
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Complete Life Cycle of an Embryo to Childbirth 
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Chapter 10 

Nutritive Transportation 

What to Eat 

Like any other pregnant mother, during pregnancy, it’s a great period to consider 

changing your diet to maintain a healthy life style for both fetus and yourself. 

Keeping strictly with recommended nutritious food groups not to rely on junk or 

heavy greasy fast food. 

 

In Dr. Michael F. Roizen “You Having a Baby”: He talks about the ability of 

good balance is necessary and essential for both pregnant mother and babies too. 

Balance 

Most of our vestibular system which is responsible for giving us a sense of balance 

comes from the structures of our inner ear called cilia which are very close to our 

cochlea – semicircular canals and otolith organs which are lined by tiny hairs that 

transmit electrical impulses to the brain. You may think babies do not need balance 

because they are not yet born but the development of their vestibular systems 

allows them to somersault into a head-down position right before birth. There are 

other data which may suggest a link between balance problems as measured by 

dysfunction of the vestibular system, stunting and children with emotional 

problems such as attention deficits, learning disabilities or autisms. Another cause 

of balance can be antibiotics such as streptomycin and gentamycin which is utero 

may damage hair in the inner ear hence causing both balance or hearing problems. 

The advantages of such diagnoses in all cases are for the pregnant mother to 

perform several flips per day such as tilting your pelvic while you are on your 

knees and hands with your back facing up before delivery in order to help flip the 

baby before delivery.  
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Movement  

Fetus develop the ability to flex and extend their limbs and suck their thumbs in 

utero, but these reflexes usually disappear by eight months after birth when huge 

motor skills start to take over. Healthy natural nutritive transport from the mother 

keeps the fetus active which can be seen from ultrasounds taken during prenatal, 

through delivery of the pregnancy. 

More on this topic is covered in “Nutritive Transport Analysis”. 
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Chapter 11 

Cytology 
Is the branch in biology which deals with the structure, function, pathology and life 

history of cells. 

Functions of the Cell Membrane 

The cell membrane (or plasma membrane or plasma ligament) surrounds the 

cytoplasm of living cells, physically separating the intracellular components from 

the extracellular environment. Bacteria and plants also have a cell wall in addition, 

which provides a mechanical support to the cell and precludes the passage of larger 

molecules. The cell membrane also plays a role in anchoring the cytoskeleton to 

provide shape to the cell, and in attaching to the extracellular matrix and other cells 

to help group cells together to form tissues. 

The cell membrane is selectively permeable and able to regulate what enters and 

exits the cell, thus facilitating the transport of materials needed for survival. The 

movement of substances across the membrane can be either "passive", occurring 

without the input of cellular energy, or "active", requiring the cell to expend energy 

in transporting it. The membrane also maintains the cell potential. The cell 

membrane thus works as a selective filter that allows only certain things to come 

inside or go outside the cell. The cell employs a number of transport mechanisms 

that involve biological membranes: 

1. Passive osmosis and diffusion: Some substances (small molecules, ions) such 

as carbon dioxide (CO2) and oxygen (O2), can move across the plasma membrane 

by diffusion, which is a passive transport process. Because the membrane acts as a 

barrier for certain molecules and ions, they can occur in different concentrations on 

the two sides of the membrane. Such a concentration gradient across a 

semipermeable membrane sets up an osmotic flow for the water. 

2. Transmembrane protein channels and transporters: Nutrients, such as sugars 

or amino acids, must enter the cell, and certain products of metabolism must leave 

the cell. Such molecules diffuse passively through protein channels such as 

aquaporin (in the case of water (H2O)) in facilitated diffusion or are pumped across 

the membrane by transmembrane transporters. Protein channel proteins, also called 

permeases, are usually quite specific, recognizing and transporting only a limited 

food group of chemical substances, often even only a single substance. 
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3. Endocytosis: Endocytosis is the process in which cells absorb molecules by 

engulfing them. The plasma membrane creates a small deformation inward, called 

an invagination, in which the substance to be transported is captured. The 

deformation then pinches off from the membrane on the inside of the cell, creating 

a vesicle containing the captured substance. Endocytosis is a pathway for 

internalizing solid particles ("cell eating" or phagocytosis), small molecules and 

ions ("cell drinking" or pinocytosis), and macromolecules. Endocytosis requires 

energy and is thus a form of active transport. 

4. Exocytosis: Just as material can be brought into the cell by invagination and 

formation of a vesicle, the membrane of a vesicle can be fused with the plasma 

membrane, extruding its contents to the surrounding medium. This is the process 

of exocytosis. Exocytosis occurs in various cells to remove undigested residues of 

substances brought in by endocytosis, to secrete substances such as hormones and 

enzymes, and to transport a substance completely across a cellular barrier. In the 

process of exocytosis, the undigested waste-containing food vacuole or the 

secretory vesicle budded from Golgi apparatus, is first moved by cytoskeleton 

from the interior of the cell to the surface. The vesicle membrane comes in contact 

with the plasma membrane. The lipid molecules of the two bilayers rearrange 

themselves and the two membranes are, thus, fused. A passage is formed in the 

fused membrane and the vesicles discharges its contents outside the cell. 

Cell membrane - Plasma Ligament - Knee 
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Cell Therapy: 

Definition 

Cell therapy is the transplantation of human or animal cells to replace or repair 

damaged tissue. 

Purpose 

 

The purpose of cell therapy is to introduce cells into the body that will grow and 

replace damaged tissue. Cell therapy differs from conventional stem cell therapy in 

that the cells injected into the body in cell therapy are already differentiated (e.g., 

muscle cells, gland cells), whereas conventional stem cell therapy utilizes 

undifferentiated, usually embryonic cells. Cell therapy has long been used by 

alternative medicine practitioners who have claimed great benefits; these have not 

been replicated by conventional medical practitioners. 

Description 

 

The theory behind cell therapy has been in existence for several hundred years. 

The first recorded discussion of the concept of cell therapy can be traced to 

Phillippus Aureolus Paracelsus (1493-1541), a German-Swiss physician and 

alchemist who wrote in his Der grossen Wundartzney (Great Surgery Book) in 

1536 that "the heart heals the heart, lung heals the lung, spleen heals the spleen; 

like cures like." Paracelsus and many of his contemporaries agreed that the best 

way to treat an illness was to use living tissue to restore the ailing. In 1667, at a 

laboratory in the palace of Louis XIV, Jean-Baptiste Denis (1640-1704) attempted 

to transfuse blood from a calf into a mentally ill patient. Since blood transfusion is, 

in effect, a form of cell therapy, this could be the first documented case of this 

procedure. However, the first recorded attempt at non-blood cellular therapy 

occurred in 1912 when German physicians attempted to treat children with 

hypothyroidism (underactive thyroid gland), with thyroid cells. 

In 1931, Dr. Paul Niehans (1882-1971), a Swiss physician, became known as "the 
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father of cell therapy" quite by chance. After a surgical accident by a colleague, 

Niehans attempted to replace a patient's severely damaged parathyroid glands with 

those of a steer. When the patient began to rapidly deteriorate before the transplant 

could take place, Niehans decided to dice the steer's parathyroid gland into fine 

pieces, mix the pieces in a saline solution, and inject them into the dying patient. 

He reported that immediately the patient began to improve and, in fact, lived for 

another 30 years. 

Cell therapy as alternative medicine 

 

Cell therapy as performed by alternative medicine practitioners is very different 

from the controlled research done by conventional stem cell medical researchers. 

Alternative practitioners refer to their form of cell therapy by several other 

different names including xenotransplant therapy, glandular therapy, and fresh cell 

therapy. The procedure involves the injection of either whole fetal xenogenic 

(animal) cells (e.g., from sheep, cows, pigs, and sharks) or cell extracts from 

human tissue. Several different types of cells may be administered simultaneously. 

Just as Paracelsus's theory of "like cures like," the types of cells that are 

administered correspond in some way with the organ or tissue in the patient that is 

failing. In other words, the cells are not species specific, but only organ specific. 

Alternative practitioners cannot explain how this type of cell therapy works, but 

proponents claim that the injected cells travel to the similar organ from which they 

were taken to revitalize and stimulate that organ's function and regenerate its 

cellular structure. Supporters of cellular treatment believe that embryonic and fetal 

animal tissue contain active therapeutic agents distinct from vitamins, minerals, 

hormones, or enzymes. This theory and these claims are rejected by practitioners 

of conventional medicine. 

Proponents of cell therapy claim that it has been used successfully to rebuild 

damaged cartilage in joints, repair spinal cord injuries, strengthen a weakened 

immune system, treat autoimmune diseases such as AIDS, and help patients with 

neurological disorders such as Alzheimer's disease, Parkinson's disease, and 

epilepsy. Further claims of positive results have been made in the treatment of a 

wide range of chronic conditions such as arteriosclerosis, congenital defects, and 

sexual dysfunction. The therapy has also been used to treat cancer patients at a 
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number of clinics in Tijuana, Mexico. Most of these claims are anecdotal. None of 

these application is supported by well-designed, controlled clinical studies. 

Key Terms 

Cell therapy as conventional medicine 

 

Cell therapy in conventional medicine is still in the research and early clinical trial 

stage. This research is an outgrowth of stem cell research, and is performed in 

government-regulated laboratories by traditionally trained scientists. Embryonic 

stem cells are cells taken from an embryo before they have differentiated 

(specialized) into such specific cell types as muscle cells, nerve cells, or skin cells. 

In laboratory test tube and animal experiments, stem cells often can be manipulated 

into differentiating into specific types cells that have the potential to replace 

differentiated cells in damaged organs. For example, in early 2008, researchers at 

the Diabetic Research Institute at the University of Miami in Florida were able to 

convert embryonic stem cells into insulin-producing cells and use them to treat 

insulin-dependent diabetes in mice. 

Stem cells also have been found in bone marrow, and work is underway to see if 

other cells can be manipulated into transforming into differentiated cells. In 

January 2009, researchers at Northwestern University's Feinberg School of 

Medicine in Chicago announced that they had used a patient's own bone marrow 

stem cells to improve early symptoms of multiple sclerosis. Researchers noted 

improvement only in patients with early symptoms; in earlier research those with 

advanced symptoms had not improved. Other researchers are working on treating 

symptoms of muscular dystrophy with fully differentiated myoblasts (a kind of 

muscle cell) with mixed results. Still other are working with using cartilage cells 

(chondrocyte cells) to repair cartilage in joints such as the knee. 

Stem cell therapy has potential to treat a wide range of diseases and disorders, but 

it is, for the most part, still in the test tube and animal research stage of 

development. Because of the ethical questions raised when the harvesting of stem 

cells destroys embryos, the United States has placed restrictions on some human 

stem cell research. These restrictions, however, do not apply to research that does 

not destroy embryos. However, much stem cell research is being carried out in 

other countries, especially Thailand, South Korea, and China, where fewer 
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restrictions are placed on obtaining human stem cells for experimentation. A list of 

FDA-approved clinical trials involving stem cell therapy can be found at 

http://www.clinicaltrials.gov. 

Preparations 

 

Alternative practitioners use several processes to prepare cells for use. One 

procedure involves extracting cells from the patient and then culturing them in a 

laboratory until they multiply to the level needed for transplantation back into the 

same patient. Another procedure uses freshly removed fetal animal tissue that has 

been processed and suspended in a saline (salt water) solution. The preparation of 

fresh cells then may be either injected immediately into the patient or preserved by 

being freeze-dried or deep-frozen in liquid nitrogen before being injected. Injected 

cells may or may not be tested for pathogens, such as bacteria, viruses, or parasites, 

before use. Conventional cell therapy researchers work in laboratories where the 

growing environment of the cells is highly controlled and monitored to prevent 

contamination. 

Precautions 

 

Many forms of cell therapy in the United States are highly experimental 

procedures. Patients should approach any cell therapy treatments with extreme 

caution, inquire about their proven efficacy and legal use in the United States or 

their home country, and should only accept treatment only from a licensed 

physician who should educate the patient completely on the risks and possible side 

effects involved with cell therapy. These same cautions apply for patients 

interested in participating in FDA-approved clinical trials of cell therapy 

treatments. 

Side effects 

 

Because cell therapy encompasses a wide range of treatments and applications and 

many of these treatments are unproven and highly experimental, the full range of 
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possible side effects of the treatments is not yet known. Anaphylactic shock, 

immune system reactions, and encephalitis are just a few of the known reported 

side effects in some patients to date. 

Patients undergoing cell therapy treatments which use cells transplanted from 

animals or other humans run the risk of cell rejection, in which the body recognizes 

the cells as a foreign substance and uses immune system cells to attack and destroy 

them. Some forms of cell therapy use special coatings on the cells in an attempt to 

trick the immune system into recognizing the new cells as native to the body. 

There is also the chance of the cell solution transmitting a bacterial, viral, fungal, 

or parasitic infection to the patient. Careful screening and testing of cells for 

pathogens can reduce this risk. 

Side effects of the FDA-approved chondrocyte cell therapy used in knee joint 

repair may include tissue hypertrophy, a condition where too much cartilage grows 

in the joint where the cells were transplanted into and the new joint begins to 

stiffen. 

It was noted that in some cases, the effects of plasma ligament injuries occurred to 

patients who consumed animal cartilage in excess and where recommended to 

undergo cell therapy lasting for 3 to 6 months. Less consumption of such products 

played positive results in reducing such effects.  

Research and general acceptance 

 

Cell therapy as an alternative medicine, is generally rejected as effective by the 

traditionally-trained scientific community. Most of the claims made for these 

therapies are based on anecdotal evidence and are not backed by controlled clinical 

trials. While some mainstream cell therapy procedures have shown some success 

in clinical studies, others are still largely unproven, including cell therapy for 

cancer treatment. Until large, controlled human clinical studies are performed on 

cell therapy procedures, they will remain fringe treatments. 
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Cellulitis 

Definition 

Cellulitis is a spreading bacterial infection just below the skin surface. It is most 

commonly caused by Streptococcus pyogenes or Staphylococcus aureus. 

Description 

The word "cellulitis" actually means "inflammation of the cells." Specifically, 

cellulitis refers to an infection of the tissue just below the skin surface. In humans, 

the skin and the tissues under the skin are the most common locations for microbial 

infection. Skin is the first defense against invading bacteria and other microbes. An 

infection can occur when this normally strong barrier is damaged due to surgery, 

injury, or a burn. Even something as small as a scratch or an insect bite allows 

bacteria to enter the skin, which may lead to an infection. Usually, the immune 

system kills any invading bacteria, but sometimes the bacteria are able to grow and 

cause an infection. 

Once past the skin surface, the warmth, moisture, and nutrients allow bacteria to 

grow rapidly. Disease-causing bacteria release proteins called enzymes which 

cause tissue damage. The body's reaction to damage is inflammation which is 

characterized by pain, redness, heat, and swelling. This red, painful region grows 

bigger as the infection and resulting tissue damage spread. An untreated infection 

may spread to the lymphatic system (acute lymphangitis), the lymph nodes 

(lymphadenitis), the bloodstream (bacteremia), or into deeper tissues. Cellulitis 

most often occurs on the face, neck, and legs. 

Orbital cellulitis  

A very serious infection, called orbital cellulitis, occurs when bacteria enter and 

infect the tissues surrounding the eye. In 50-70% of all cases of orbital cellulitis, 

the infection spreads to the eye(s) from the sinuses or the upper respiratory tract 

(nose and throat). Twenty-five percent of orbital infections occur after surgery on 

the face. Other sources of orbital infection include a direct infection from an eye 

injury, from a dental or throat infection, and through the bloodstream. 

Infection of the tissues surrounding the eye causes redness, swollen eyelids, severe 

pain, and causes the eye to bulge out. This serious infection can lead to a 
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temporary loss of vision, blindness, brain abscesses, inflammation of the brain and 

spinal tissues (meningitis), and other complications. Before the discovery of 

antibiotics, orbital cellulitis caused blindness in 20% of patients and death in 17% 

of patients. Antibiotic treatment has significantly reduced the incidence of 

blindness and death. 

Causes and symptoms 

Although other kinds of bacteria can cause cellulitis, it is most often caused by 

Streptococcus pyogenes (the bacteria which causes strep throat) and 

Staphylococcus aureus. Streptococcus pyogenes is the so-called "flesh-eating 

bacteria" and, in rare cases, can cause a dangerous, deep skin infection called 

necrotizing fasciitis. Orbital cellulitis may be caused by bacteria which cannot 

grow in the presence of oxygen (anaerobic bacteria). In children, Haemophilus 

influenzae type B frequently causes orbital cellulitis following a sinus infection. 

Streptococcus pyogenes can be picked up from a person who has strep throat or an 

infected sore. Other cellulitis-causing bacteria can be acquired from direct contact 

with infected sores. Persons who are at a higher risk for cellulitis are those who 

have a severe underlying disease (such as cancer, diabetes, and kidney disease), 

are taking steroid medications, have a reduced immune system (because of AIDS, 

organ transplant, etc.), have been burned, have insect bites, have reduced blood 

circulation to limbs, or have had a leg vein removed for coronary bypass surgery. 

In addition, chicken pox, human or animal bite wounds, skin wounds, and recent 

surgery can put a person at a higher risk for cellulitis. 

AIDS  

Acquired Immune Deficiency Sydrome 

A disease that may be caused by the human immunodeficiency virus (HIV) that 

produces disorders and infections that can lead to Anemia. 

Acquired immune deficiency syndrome (AIDS), a controlled disease that attacks 

the body's immune system making it unable to resist infection, it is caused by the 

human immunodeficiency virus or poor nutrition management. 

HIV (human immunodeficiency virus) attacks the immune system causing anemia. 

If not treated, HIV can lead to AIDS (acquired immunodeficiency syndrome.) With 



174 
 

AIDS, a person's immune system is so weak that he or she is at extreme risk for all 

sorts of health problems, including cancer and bacterial, yeast and viral infections. 

These diseases can be reduce, eliminated by eating healthy foods and vitamins. 

Consultation to your primary doctor or family physician is necessary depending on 

how you feel.  

Dr. Apricot also stated that “most of the side effects she sees on patients are 

arising from electronic apps and humans can be targeted wirelessly from remote 

electronic devices such as cellular phones, satellites, drones and transmitters.”   

A blood test or other test of body fluids can check whether you have been exposed 

to HIV and have antibodies to fight the virus (HIV- positive). An RNA test detects 

the HIV virus directly. Without treatment, the number of CD4 cells (the white 

blood cells or T- cells that help to start the body's response to infections) can fall 

greatly, resulting in AIDS. 

THE main component of red blood cells is the protein hemoglobin, which 

combines with oxygen in the lungs and carries it throughout your body; oxygen is 

then released to the tissues. Anemia is defined as a decrease in hemoglobin or in 

the number of red cells to below the normal level.  

If you have anemia your blood is less effective in transporting oxygen from the 

lungs to the tissues, and carbon dioxide from the tissues to the lungs. When the 

anemia is moderately severe, symptoms and signs include pale skin, fatigue, 

weakness, fainting, breathlessness, and palpitations.  

Anemia may be due to loss of blood from heavy menstrual periods, from internal 

bleeding caused by a peptic ulcer, or from hemorrhoids. A healthy person whose 

diet contains plenty of iron and vitamins can produce large amounts of new blood, 

but if your diet is inadequate, even small, persistent losses of blood may lead to 

anemia.  

Blood loss leads to a particular type of anemia. The most common type would be 

iron deficiency anemia. Other causes of anemia include severe deficiencies of 

vitamin B12 or folic acid and various inherited abnormalities in the makeup of 

hemoglobin. In addition, anemia is a characteristic of many chronic diseases in 

which red blood cell production is suppressed. For people with chronic kidney 
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disease, the hormone erythropoietin, produced by genetic engineering, has helped 

treat anemia.  

Iron-deficiency anemia  

Iron is an essential component of hemoglobin, the protein in red blood cells. 

Insufficient iron in your body causes an inadequate production of hemoglobin and 

leads to iron-deficiency anemia.  

Normally, extra iron is stored in your body and then used to produce hemoglobin 

in new red blood cells. Most of this iron is recovered as old red blood cells are 

destroyed, the small amount of iron lost from the body is replaced by iron absorbed 

from your diet. Some people have little or no iron stored in their bodies. If you are 

one of these people, you can stay healthy if you balance the iron you lose with iron 

absorbed from your diet. If you lose more iron than you are able to absorb, anemia 

develops.  

There are three general causes for inadequate amounts of stored iron. First, there 

may not be enough iron in your diet to replace the amount that is lost each day. 

This occurs mainly in young children, pregnant women, and in people who, for one 

of several reasons, are eating restricted diets.  

The second reason for iron deficiency anemia is that the person's digestive system 

is unable to absorbed iron, even though there may be enough iron contained in his 

or her diet.  

The third reason for iron deficiency is that the stored iron may become depleted 

through excessive loss of blood. This is the most common cause. If the blood is 

lost because of temporary problem, reserves of iron will rebuild in time. Many 

women have heavy menstrual periods, which can gradually deplete their stored 

iron if they don't replenish their reserves through their diet. In other cases, blood 

loss may occur from the intestinal tract. This type of blood loss, in sufficient, 

quantity, can produce bloody or black stools. Some of the common causes of 

intestinal blood loss include the following: gastric erosion, stomach ulcer and 

duodenal ulcer, cancer of the large intestine, and hemorrhoids.  

What are the symptoms?  
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Symptoms are those characteristics of most forms of anemia. You may be weak, 

pale, tired, faint, dizzy, and/or breathless. You may also have palpitations, or an 

increased awareness of your heartbeat that occurs when your heart tries to 

compensate for anemia by pumping blood at a faster rate.  

What are the risks?  

In general, iron-deficiency anemia is not life threatening. However, it does weaken 

your body's resistance to the effects of other illness or injury, especially if you lose 

large amounts of blood. It also produces additional stress on your heart and lungs. 

The characteristic symptoms of cellulitis are redness, warmth, pain, and swelling. 

The infected area appears as a red patch that gets larger rapidly within the first 24 

hours. A thick red line which progresses towards the heart may appear indicating 

an infection of the lymph vessels (lymphangitis). Other symptoms which may 

occur include fever, chills, tiredness, muscle aches, and a general ill feeling. Some 

people also experience nausea, vomiting, stiff joints, and hair loss at the infection 

site. 

The characteristic symptoms of orbital cellulitis are eye pain, redness, swelling, 

warmth, and tenderness. The eye may bulge out and it may be difficult or 

impossible to move. Temporary loss of vision, pus drainage from the eye, chills, 

fever, headaches, vomiting, and a general ill feeling may occur. 

Diagnosis 

Cellulitis may be diagnosed and treated by a family doctor, an infectious disease 

specialist, a doctor who specializes in skin diseases (dermatologist), or in the case 

of orbital cellulitis, an eye doctor (ophthalmologist). The diagnosis of cellulitis is 

based mainly on the patient's symptoms. The patient's recent medical history is 

also used in the diagnosis. 

Laboratory tests may be done to determine which kind of bacteria is causing the 

infection but these tests are not always successful. If the skin injury is visible, a 

sterile cotton swab is used to pick up a sample from the wound. If there is no 

obvious skin injury, a needle may be used to inject a small amount of sterile salt 

solution into the infected skin, and then the solution is withdrawn. The salt solution 

should pick up some of the bacteria causing the infection. A blood sample may be 

taken from the patient's arm to see if bacteria have entered the bloodstream. Also, a 

blood test may be done to count the number of white blood cells in the blood. High 
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numbers of white blood cells suggest that the body is trying to fight a bacterial 

infection. 

For orbital cellulitis, the doctor may often perform a special x-ray scan called 

computed tomography scan (CT). This scan enables the doctor to see the patient's 

head in cross-section to determine exactly where the infection is and see if any 

damage has occurred. A CT scan takes about 20 minutes. 

Treatment 

Antibiotic treatment is the only way to battle this potentially life-threatening 

infection. Mild to moderate cellulitis can be treated with the following antibiotics 

taken every four to eight hours by mouth: 

 penicillins (Bicillin, Wycillin, Pen Vee, V-Cillin) 

 erythromycin (E-Mycin, Ery-Tab) 

 cephalexin (Biocef, Keflex) 

 cloxacillin (Tegopen) 

Other medications may be recommended, such as acetaminophen (Tylenol) or 

ibuprofen (Motrin, Advil) to relieve pain, and aspirin to decrease fever. 

A normally healthy person is usually not hospitalized for mild or moderate 

cellulitis. General treatment measures include elevation of the infected area, rest, 

and application of warm, moist compresses to the infected area. The doctor will 

want to see the patient again to make sure that the antibiotic treatment is effective 

in stopping the infection. 

Persons at high risk for severe cellulitis will probably be hospitalized for treatment 

and monitoring. Antibiotics may be given intravenously to patients with severe 

cellulitis. Complications such as deep infection, or bone or joint infections, might 

require surgical drainage and a longer course of antibiotic treatment. Extensive 

tissue destruction may require plastic surgery to repair. In cases of orbital 

cellulitis caused by a sinus infection, surgery may be required to drain the sinuses. 

Prognosis 

Over 90% of all cellulitis cases are cured after seven to ten days of antibiotic 

treatment. Persons with serious disease and/or those who are taking 

immunosuppressive drugs may experience a more severe form of cellulitis which 

can be life threatening. Serious complications include blood poisoning (bacteria 



178 
 

growing in the blood stream), meningitis (brain and spinal cord infection), tissue 

death (necrosis), and/or lymphangitis (infection of the lymph vessels). Severe 

cellulitis caused by Streptococcus pyogenes can lead to destructive and life-

threatening necrotizing fasciitis. 

KEY TERMS 

Inflammation— A local, protective response to tissue injury. It is characterized by 

redness, warmth, swelling, and pain. 

Necrotizing fasciitis— A destructive infection which follows severe cellulitis and 

involves the deep skin and underlying tissues. 

Sinuses— Air cavities found in the bones of the head. The sinuses which are 

connected to the nose are prone to infection. 
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Prevention 

Cellulitis may be prevented by wearing appropriate protective equipment during 

work and sports to avoid skin injury, cleaning cuts and skin injuries with antiseptic 

soap, keeping wounds clean and protected, watching wounds for signs of infection, 

taking the entire prescribed dose of antibiotic, and maintaining good general health. 

Persons with diabetes should try to maintain good blood sugar control. 

Resources 

PERIODICALS  

Lewis, Ronald T. "Soft Tissue Infections." World Journal of Surgery 22, no. 2 (February 1998): 146-51. 
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Chapter 12 

Pathology 
Is the branch in medicine that deals with the nature of diseases, especially with the 

structural and functional changes caused by those diseases. Analyzing & 

researching all the conditions, processes or results of disease. Any abnormal 

variation including symptoms and signs from a sound or proper condition can be 

classify as a particular disease. 

Keeping to the fundamental knowledge, guides, gages and ranges when diagnosing 

disease would therefore result to the types of medications prescribed per identified 

disease. Certain majors and factors may be evaluated if the patient’s conditions’ 

are not improving. 

In such cases, a change of medication may be suggested by your primary / referral 

physician. In case of side effects and terminal diagnosed disease, then I would 

highly recommend a referral to a nutritionist, certified clinical nutritionist, 

registered dietician nutritionist, occupational therapist, oriental medical doctor or 

chiropractor.  

A pathogen is anything that causes a disease. Pathogens include: Bacterium A 

group of microscopic organisms that are capable of reproducing on their own, 

causing human disease by direct invasion of body tissues. Bacteria often produce 

toxins that poison the cells they have invaded. 

 

An image of microscopic poisonous organisms 
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Chapter 13 

Endometriology 
 

Endometriology (en-doe-me-tree-O-logy) is the studies that deals with 

reproductive organs in case where an individual experiences an often painful 

disorder in tissue that normally lines the inside of the uterus — the endometrium 

— grows outside your uterus (endometrial implant).  

The disease is called endometriosis which is identified in areas around the ovaries 

or tissue lining the pelvic. Rarely, endometrial tissue may spread beyond your 

pelvic region.  

In endometriosis, displaced endometrial tissue continues to act as it normally 

would — it thickens, breaks down and bleeds with each menstrual cycle. Because 

this displaced tissue has no way to exit your body, it becomes trapped. When 

endometriosis involves the ovaries, cysts called endometriosis may form. 

Surrounding tissue can become irritated, eventually developing scar tissue and 

adhesions — abnormal tissue that binds organs together.  

Endometriosis can cause pain — sometimes severe — especially during your 

period. Fertility problems also may develop. Fortunately, effective treatments are 

available. 

Robotic Surgical procedures such as sacrocolpopsexy (Sa-CroCol-Pop_Sexy) 

which is taken lesser time than laparoscopic has proven to be more effective in 

most case to eradicate and terminate endometriosis.   

 

Endometrial Biopsy 
  

Definition 

Endometrial biopsy is a procedure in which a sample of the endometrium (tissue 

lining the inside of the uterus) is removed for microscopic examination. 

Purpose 
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The test is most often performed to find out the cause of abnormal uterine bleeding. 

Abnormal bleeding includes bleeding between menstrual periods, excessive 

bleeding during a menstrual period, or bleeding after menopause. Since abnormal 

uterine bleeding can indicate cancer, an endometrial biopsy is done to rule out 

endometrial cancer or hyperplasia (a potentially precancerous condition). 

Endometrial biopsies are also done as a screening test for endometrial cancer in 

postmenopausal women on hormone replacement therapy. Hormone 

replacement therapy usually requires a woman to take estrogen and progesterone. 

An endometrial biopsy is particularly useful in cases where postmenopausal 

women take estrogen, but cannot take progesterone. Estrogen in the system without 

the balancing effect of progesterone has been linked to an increased risk of 

endometrial cancer. 

An endometrial biopsy can also be used as part of an infertility exam to rule out 

problems with the development of the endometrium. This condition is called luteal 

phase defect and can cause the endometrium to not support a pregnancy. An 

endometrial biopsy can also be used to evaluate the problem of repeated early 

miscarriages. 

Precautions 

If the endometrial biopsy is being done to investigate why a woman is unable to 

get pregnant, the test must be performed at a specific time during the menstrual 

cycle. Since the test evaluates whether the endometrium is developed adequately to 

support implantation and growth of a fertilized egg, it is critical to perform the test 

approximately three days before the expected menstrual period. 

Description 

The test is performed by a doctor who specializes in women's reproductive health 

(an obstetrician/gynecologist). The test is performed either in the doctor's office or 

in a local hospital. The patient may be asked to take pain medication (like Motrin 

or Aleve) an hour or so before the procedure. A local anesthetic may be injected 

into the cervix in order to decrease pain and discomfort during the procedure. 
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The woman will be asked to lie on her back with knees apart and feet in stirrups. 

The doctor will first conduct a thorough exam of the pelvic region, including the 

vulva (the external genitals), vagina, and uterus. A speculum (an instrument that is 

used to hold the walls of the vagina open) will be inserted into the vagina. A small, 

hollow plastic tube is then passed into the uterine cavity. A small piece of the 

uterine lining is sucked out with a plunger that is attached to the tube. Once the 

sample is obtained, the instruments are removed. The sample is sent to the 

laboratory for microscopic examination. 

The patient may experience some pain when the cervix is grasped. The patient may 

also feel some cramping, pressure, and discomfort when the instruments are 

inserted into the uterus and the tissue sample is collected. 

Preparation 

For the small number of endometrial biopsies that are done as part of infertility 

testing, a pregnancy test is also often performed before the procedure. Since the 

biopsy is performed late in the menstrual cycle, it is possible that the woman may 

be pregnant. 

Aftercare 

The biopsy may cause a small amount of bleeding (spotting). The woman can 

resume normal activities right away. If cramping becomes severe, heavy bleeding 

occurs, or the woman develops a high temperature, the doctor should be notified 

immediately. 

If the test is being done to determine the cause of infertility, the onset of the 

menstrual period following the biopsy should be reported to the doctor. This will 

allow the doctor to correctly predict if the endometrium has been developing at the 

expected rate. 
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Risks 

The risks of an endometrial biopsy are very small. There is a possibility that 

prolonged bleeding may occur after the procedure. There is also a slight chance of 

an infection. Very rarely, there are instances when the uterus is pierced (perforated) 

or the cervix is torn because of the biopsy. 

 

 



185 
 

 

 

A catheter is inserted into the uterus to remove uterine cells for further examination.  

 

Normal results 

Most biopsies are done to rule out endometrial cancer or endometrial hyperplasia. 

A normal result shows no cancerous or precancerous cells. Normal results also 
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show that the uterine lining is changing at the proper rate. If it is, then the results of 

the biopsy are said to be "in-phase" because the tissue looks appropriate and has 

developed normally for the late phase of the menstrual cycle. 

Abnormal results 

If the endometrium is not developing at the appropriate rate, the results are said to 

be "out-of-phase" or abnormal. The endometrium has not developed appropriately 

and cannot support a pregnancy. This condition is called luteal phase defect and 

may need to be treated with progesterone. 

Abnormal appearance of the cells forming the uterine tissue could also indicate 

uterine cancer, or the presence of fibroids or polyps in the uterus. 

Key terms 

Biopsy — The surgical removal and microscopic examination of living tissue for diagnostic purposes. 

Cervix — The opening of the uterus extending into the vagina. 

Endometrium — The layer lining the inner cavity of the uterus; this layer changes daily throughout the 

menstrual cycle. 

Uterus — The hollow, muscular female organ that supports the development and nourishment of the 

unborn baby during pregnancy. 

Resources 

Organizations 

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA 30329-4251. (800) 227-2345. 

http://www.cancer.org. 

Cancer Research Institute. 681 Fifth Ave., New York, N.Y. 10022. (800) 992-2623. 

http://www.cancerresearch.org. 

Gynecologic Cancer Foundation. 401 North Michigan Ave., Chicago, IL 60611. (800) 444-4441. 

National Cancer Institute. Building 31, Room 10A31, 31 Center Drive, MSC 2580, Bethesda, MD 20892-

2580. (800) 422-6237. http://www.nci.nih.gov. 

Gale Encyclopedia of Medicine. Copyright 2008 The Gale Group, Inc. All rights reserved. 

 

 

 



187 
 

Endometrial Cancer 

Definition 

Endometrial cancer develops when the cells that make up the inner lining of the 

uterus (the endometrium) become abnormal and grow uncontrollably. 

Description 

Endometrial cancer (also called uterine cancer) is the fourth most common type of 

cancer among women and the most common gynecologic cancer. Approximately 

34, 000 women are diagnosed with endometrial cancer each year. In 1998, 

approximately 6, 300 women died from this cancer. Although endometrial cancer 

generally occurs in women who have gone through menopause and are 45 years of 

age or older, 30% of the women with endometrial cancer are younger than 40 years 

of age. The average age at diagnosis is 60 years old. 

The uterus, or womb, is the hollow female organ that supports the development of 

the unborn baby during pregnancy. The uterus has a thick muscular wall and an 

inner lining called the endometrium. The endometrium is very sensitive to 

hormones and it changes daily during the menstrual cycle. The endometrium is 

designed to provide an ideal environment for the fertilized egg to implant and 

begin to grow. If pregnancy does not occur, the endometrium is shed causing the 

menstrual period. 

More than 95% of uterine cancers arise in the endometrium. The most common 

type of uterine cancer is adenocarcinoma. It arises from an abnormal multiplication 

of endometrial cells (atypical adenomatous hyper-plasia) and is made up of mature, 

specialized cells (well-differentiated). Less commonly, endometrial cancer arises 

without a preceding hyperplasia and is made up of poorly differentiated cells. The 

more common of these types are the papillary serous and clear cell carcinomas. 

Poorly differentiated endometrial cancers are often associated with a less 

promising prognosis. 

Demographics 

The highest incidence of endometrial cancer in the United States is in Caucasians, 

Hawaiians, Japanese, and African Americans. American Indians, Koreans, and 

Vietnamese have the lowest incidence. African-American and Hawaiian women 

http://www.encyclopedia.com/topic/United_States.aspx
http://www.encyclopedia.com/topic/Hawaiian.aspx
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are more likely to be diagnosed with advanced cancer and, therefore, have a higher 

risk of dying from the disease. 

Causes and symptoms 

Although the exact cause of endometrial cancer is unknown, it is clear that high 

levels of estrogen, when not balanced by progesterone, can lead to abnormal 

growth of the endometrium. Factors that increase a woman's risk of developing 

endometrial cancer are: 

 Age. The risk is considerably higher in women who are over the age of 50 and 

have gone through menopause. 

 Obesity. Being overweight is a very strong risk factor for this cancer. Fatty tissue 

can change other normal body chemicals into estrogen, which can promote 

endometrial cancer. 

 Estrogen replacement therapy. Women receiving estrogen supplements after 

menopause have a 12 times higher risk of getting endometrial cancer if 

progesterone is not taken simultaneously. 

 Diabetes. Diabetics have twice the risk of getting this cancer as nondiabetic women. 

It is not clear if this risk is due to the fact that many diabetics are also obese and 

hypertensive. One 1998 study found that women who were obese and diabetic 

were three times more likely to develop endometrial cancer than women who were 

obese but nondiabetic. This study also found that nonobese diabetics were not at 

risk of developing endometrial cancer. 

 Hypertension. High blood pressure (or hypertension) is also considered a risk 

factor for uterine cancer. 

 Irregular menstrual periods. During the menstrual cycle, there is interaction 

between the hormones estrogen and progesterone. Women who do not ovulate 

regularly are exposed to high estrogen levels for longer periods of time. If a 

woman does not ovulate regularly, this delicate balance is upset and may increase 

her chances of getting uterine cancer. 

 Early first menstruation or late menopause. Having the first period at a young age 

(a 1997 Pediatrics article identified the mean age of menses as 12.16 years in 

African-American girls and 12.88 years in white girls) or going through 

menopause at a late age (over age 51 according to a 2001 Prevention article) seem 

to put women at a slightly higher risk for developing endome-trial cancer. 

 Tamoxifen . This drug, which is used to treat or prevent breast cancer, increases a 

woman's chance of developing endometrial cancer. Tamoxifen users tend to have 

more advanced endometrial cancer with an associated poorer survival rate than 

those who do not take the drug. In many cases, however, the value of tamoxifen for 
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treating breast cancer and for preventing the cancer from spreading far outweighs 

the small risk of getting endometrial cancer. 

 Family history. Some studies suggest that endometrial cancer runs in certain 

families. Women with inherited mutations in the BRCA1 and BRCA2 genes are at 

a higher risk of developing breast, ovarian, and other gynecologic cancers. Those 

with the hereditary nonpolyposis colorectal cancer gene have a higher risk of 

developing endometrial cancer. 

 Breast, ovarian, or colon cancer. Women who have a history of these other types 

of cancer are at an increased risk of developing endometrial cancer. 

 Low parity or nulliparity. Endometrial cancer is more common in women who 

have born few (low parity) or no (nulliparity) children. The high levels of 

progesterone produced during pregnancy has a protective effect against 

endometrial cancer. The results of one study suggest that nulliparity is associated 

with a lower survival rate. 

 Infertility. Risk is increased due to nulliparity or the use of fertility drugs. 

 Polycystic ovary syndrome. The increased level of estrogen associated with this 

abnormality raises the risk of cancers of the breast and endometrium. 

The most common symptom of endometrial cancer is unusual vaginal spotting, 

bleeding or discharge. In women who are near menopause (perimenopausal), 

symptoms of endometrial cancer could include bleeding between periods 

(intermenstrual bleeding), heavy bleeding that lasts for more than seven days, or 

short menstrual cycles (fewer than 21 days). For women who have gone through 

menopause, any vaginal bleeding or abnormal discharge is suspect. Pain in the 

pelvic region and the presence of a lump (mass) are symptoms that occur late in the 

disease. 

Diagnosis 

If endometrial cancer is suspected, a series of tests will be conducted to confirm 

the diagnosis. The first step will involve taking a complete personal and family 

medical history. A physical examination, which will include a thorough pelvic 

examination, will also be done. 

The doctor may order an endometrial biopsy. This is generally performed in the 

doctor's office and does not require anesthesia. A thin, flexible tube is inserted 

through the cervix and into the uterus. A small piece of endometrial tissue is 

removed. The patient may experience some discomfort, which can be minimized 

by taking an anti-inflammatory medication (like Advil or Motrin) an hour before 

the procedure. 
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If an adequate amount of tissue was not obtained by the endometrial biopsy, or if 

the biopsy tissue looks abnormal but confirmation is needed, the doctor may 

perform a dilatation and curettage (D & C). This procedure is done in the 

outpatient surgery department of a hospital and takes about an hour. The patient 

may be given general anesthesia. The doctor dilates the cervix and uses a special 

instrument to scrape tissue from inside the uterus. 

The tissue that is obtained from the biopsy or the D & C is sent to a laboratory for 

examination. If cancer is found, then the type of cancer will be determined. The 

treatment and prognosis depends on the type and stage of the cancer. 

Transvaginal ultrasound may be used to measure the thickness of the 

endometrium. For this painless procedure, a wand-like ultrasound transducer is 

inserted into the vagina to enable visualization and measurement of the uterus, the 

thickness of the uterine lining, and other pelvic organs. 

Other possible diagnostic procedures include sonohysterography and hysteroscopy. 

For sonohysteroscopy, a small tube is passed through the cervix and into the uterus. 

A small amount of a salt water (saline) solution is injected through the tube to open 

the space within the uterus and allow ultrasound visualization of the endometrium. 

For hysteroscopy, a wand-like camera is passed through the cervix to allow direct 

visualization of the endometrium. Both of these procedures cause discomfort, 

which may be reduced by taking an anti-inflammatory medication prior to the 

procedure. 

Treatment team 

The treatment team for endometrial cancer may include a gynecologist, 

gynecologic oncologist, surgeon, radiation oncologist, gynecologic nurse 

oncologist, sexual therapist, psychiatrist, psychological counselor, and social 

worker. 

Clinical staging, treatments, and prognosis 

Clinical staging 

The International Federation of Gynecology and Obstetrics (FIGO) has adopted a 

staging system for endometrial cancer. The stage of cancer is determined after 

surgery. Endometrial cancer is categorized into four stages (I, II, III, and IV) which 

are subdivided (A, B, and possibly C) based on the depth or spread of cancerous 
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tissue. Seventy percent of all uterine cancers are stage I, 10% to 15% are stage II, 

and the remainder are stages III and IV. The cancer is also graded (G1, G2, and G3) 

based upon microscopic analysis of the aggressiveness of the cancer cells. 

The FIGO stages for endometrial cancer are: 

 Stage I. Cancer is limited to the uterus. 

 Stage II. Cancer involves the uterus and cervix. 

 Stage III. Cancer has spread out of the uterus but is restricted to the pelvic region. 

 Stage IV. Cancer has spread to the bladder, bowel, or other distant locations. 

Treatments 

The mainstay of treatment for most stages of endometrial cancer is surgery. 

Radiation therapy, hormonal therapy, and chemotherapy are additional 

treatments (called adjuvant therapy). The necessity of adjuvant therapy is a 

controversial topic which should be discussed with the patient's treatment team. 

SURGERY. 

Most women with endometrial cancer, except those with stage IV disease, are 

treated with hysterectomy. A simple hysterectomy involves the removal of the 

uterus. In a bilateral salpingo-oophorectomy with total hysterectomy, the ovaries, 

fallopian tubes, and uterus are removed. This may be necessary because 

endometrial cancer often spreads to the ovaries first. The lymph nodes in the pelvic 

region may also be biopsied or removed to check for metastasis. Hysterectomy is 

traditionally performed through an incision in the abdomen (laparotomy), however, 

endoscopic surgery (laparoscopy) with vaginal hysterectomy is also being used. 

Women with stage I disease may require no further treatment. However, those with 

higher grade disease will receive adjuvant therapy. 

RADIATION THERAPY. 

The decision to use radiation therapy depends on the stage of the disease. 

Radiation therapy may be used before surgery (preoperatively) and/or after surgery 

(postoperatively). Radiation given from a machine that is outside the body is called 

external radiation therapy. Sometimes applicators containing radioactive 

compounds are placed inside the vagina or uterus. This is called internal radiation 

therapy or brachytherapy and requires hospitalization. 
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Side effects are common with radiation therapy. The skin in the treated area may 

become red and dry. Fatigue, upset stomach, diarrhea, and nausea are also 

common complaints. Radiation therapy in the pelvic area may cause the vagina to 

become narrow (vaginal stenosis), making intercourse painful. Premature 

menopause and some problems with urination may also occur. 

CHEMOTHERAPY. 

Chemotherapy is usually reserved for women with stage IV or recurrent disease 

because this therapy is not a very effective treatment for endome-trial cancer. The 

anticancer drugs are given by mouth or intravenously. Side effects include stomach 

upset, vomiting, appetite loss (anorexia), hair loss (alopecia ), mouth or vaginal 

sores, fatigue, menstrual cycle changes, and premature menopause. There is also an 

increased chance of infections. 

HORMONAL THERAPY. 

Hormonal therapy uses drugs like progesterone to slow the growth of endometrial 

cells. These drugs are usually available as pills. This therapy is usually reserved for 

women with advanced or recurrent disease. Side effects include fatigue, fluid 

retention, and appetite and weight changes. 

Prognosis 

Because it is possible to detect endometrial cancer early, the chances of curing it 

are excellent. The five year survival rates for endometrial cancer by stage are: 90%, 

stage I; 60%, stage II; 40%, stage III; and 5%, stage IV. Endometrial cancer most 

often spreads to the lungs, liver, bones, brain, vagina, and certain lymph nodes. 

Alternative and complementary therapies 

Although alternative and complementary therapies are used by many cancer 

patients, very few controlled studies on the effectiveness of such therapies exist. 

Mind-body techniques such as prayer, biofeedback, visualization, meditation, and 

yoga, have not shown any effect in reducing cancer but they can reduce stress and 

lessen some of the side effects of cancer treatments. Clinical studies of hydrazine 

sulfate found that it had no effect on cancer and even worsened the health and 

well-being of the study subjects. One clinical study of the drug amygdalin (Laetrile) 

found that it had no effect on cancer. Laetrile can be toxic and has caused deaths. 
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Shark cartilage, although highly touted as an effective cancer treatment, is an 

improbable therapy that has not been the subject of clinical study. 

The American Cancer Society has found that the "metabolic diets" pose serious 

risk to the patient. The effectiveness of the macrobiotic, Gerson, and Kelley diets 

and the Manner metabolic therapy has not been scientifically proven. The FDA 

was unable to substantiate the anti-cancer claims made about the popular Cancell 

treatment. 

There is no evidence for the effectiveness of most over-the-counter herbal cancer 

remedies. Some herbals have shown an anticancer effect. As shown in clinical 

studies, Polysaccharide krestin, from the mushroom Coriolus versicolor, has 

significant effectiveness against cancer. In a small study, the green alga Chlorella 

pyrenoidosa has been shown to have anticancer activity. In a few small studies, 

evening primrose oil has shown some benefit in the treatment of cancer. 

For more comprehensive information, the patient should consult the book on 

complementary and alternative medicine published by the American Cancer 

Society listed in the Resources section. 

Coping with cancer treatment 

The patient should consult her treatment team regarding any side effects or 

complications of treatment. Vaginal stenosis can be prevented and treated by 

vaginal dilators, gentle douching, and sexual intercourse. A water-soluble lubricant 

may be used to make sexual intercourse more comfortable. Many of the side 

effects of chemotherapy can be relieved by medications. Women should consult a 

psychotherapist and/or join a support group to deal with the emotional 

consequences of cancer and hysterectomy. 

Clinical trials 

Because endometrial cancer is a common type of cancer there are many studies 

underway to optimize its treatment. Women should consult with their treatment 

team to determine if they are candidates for any ongoing studies. 

Prevention 

Women (especially postmenopausal women) should report any abnormal vaginal 

bleeding or discharge to the doctor. Controlling obesity, blood pressure, and 

http://www.encyclopedia.com/topic/Food_and_Drug_Administration.aspx
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diabetes can help to reduce the risk of this disease. Women on estrogen 

replacement therapy have a substantially reduced risk of endometrial cancer if 

progestins are taken simultaneously. Long-term use of birth control pills has been 

shown to reduce the risk of this cancer. Women who have irregular periods may be 

prescribed birth control pills to help prevent endometrial cancer. Women who are 

taking tamoxifen and those who carry the hereditary nonpolyposis colorectal 

cancer gene should be screened regularly, receiving annual pelvic examinations. 

Special concerns 

Of special concern to the young woman with endometrial cancer is the impact that 

a hysterectomy will have on her fertility, sexuality, and body image . Depression 

is common. Symptoms caused by the sudden onset of menopause, due to removal 

of the ovaries, can be more severe than with natural menopause. Estrogen 

replacement therapy is not commonly used due to the potential risk of cancer 

recurrence. Without estrogen replacement, osteoporosis becomes a concern and 

calcium supplements should be considered. Weight bearing exercise and 

alendronate (Fosamax) will also decrease the development rate of osteoporosis. 

Vaginal stenosis following radiation treatment is a concern. 
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KEY TERMS 

Adjuvant therapy 

—A treatment done when there is no evidence of residual cancer in order to aid the primary 

treatment. Adjuvant treatments for endome-trial cancer are radiation therapy, chemotherapy, and 

hormone therapy. 

Atypical adenomatous hyperplasia 

—The over-growth of the endometrium. This precancerous condition is estimated to progress to 

cancer in one third of the cases. 

Dilation and curettage (D & C) 

—A procedure in which the doctor opens the cervix and uses a special instrument to scrape 

tissue from the inside of the uterus. 

Endometrial biopsy 

—A procedure in which a sample of the endometrium is removed and examined under a 

microscope. 

Endometrium 

—The mucosal layer lining the inner cavity of the uterus. The endometrium's structure changes 

with age and with the menstrual cycle. 

Estrogen 

—A female hormone responsible for stimulating the development and maintenance of female 

secondary sexual characteristics. 

Estrogen replacement therapy (ERT) 

—A treatment in which estrogen is used therapeutically during menopause to alleviate certain 

symptoms such as hot flashes. ERT has also been shown to reduce the risk of osteoporosis and 

heart disease in women. 

Progesterone 

—A female hormone that acts on the inner lining of the uterus and prepares it for implantation of 

the fertilized egg. 
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Progestins 

—A female hormone, like progesterone, that acts on the inner lining of the uterus. 
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QUESTIONS TO ASK THE DOCTOR 

 What type of cancer do I have? 

 What stage of cancer do I have? 

 What is the 5-year survival rate for women with this type of cancer? 

 Has the cancer spread? What tests will be used to determine this? 

 What are my treatment options? 

 Is adjuvant therapy really necessary in my case? 

 What are the risks and side effects of these treatments? 

 What medications can I take to relieve treatment side effects? 

 Are there any clinical studies underway that would be appropriate for me? 

 What effective alternative or complementary treatments are available for this type of cancer? 

 How debilitating is the treatment? Will I be able to continue working? 

 How will the treatment affect my sexuality? 

 Are there any restrictions regarding sexual activity? 

 Are there any local support groups for endometrial cancer patients? 

 What is the chance that the cancer will recur? 

 Is there anything I can do to prevent recurrence? 

 How often will I have follow-up examinations?  
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Summary 
In this course we discuss cells and micro / macroscopic molecular membranes as 

functional genes within human beings. Their features and sensory organs. Living 

cells are essential in the functionality of normal organs and are crucial in the 

development of fetus.  

Reproductive organs for both male and female were discussed and accompanied 

with illustrated images to better understand the different parts and functionalities of 

necessary parts when it comes to production of fetus or In-Vitro fertilization. 

The formation of an embryo cell occurs when an ovum combines with semen cell 

from sperms which is produces from a male penis / testicles during ejaculation. 

The ovum is later developed within hours into a zygote before turning into a fetus. 

An ovum is produced by a female ovary during fertilization where during this 

period, multiple combination of fetus may develop. 

Nutritive Transportation was also discussed and why it is necessary especially for 

the unborn fetus(s) during development to full and complete featured / function 

baby. 

In case of complication, we also discussed the necessity of administering epidural 

to aid with any incisors. Discussion and knowledge of the human vertebrate and at 

what location to apply epidural is necessary. We discussed imagery taken using 

MRI, X-Ray and CT-Scan to expose in detailed any hiding inflammation.   

During practical, it is required for the surgeon to indicate the required depth of the 

catheter necessary to penetrating a patient. For review purposes, the assigned 

practitioner nurse or doctor may decide to use soft manikin to perform such 

procedures blood extraction or urine flow.                

  



202 
 

Questions 
1. What are the main cell molecules necessary for producing a human fetus? 

2. State the pros and cons why early (premature) child birth should be 

encouraged. 

3. What are the advantages (10) of good Nutrition during pregnancy and 

childhood development?  

4. What are the necessity of using epidural during delivery? 

5. What are the advantages and disadvantages of administering Drug Transport 

compare to Nutritive Transport to an embryo during and after birth? 

6. What are the Federal Regulations and Recommendations when it comes to 

the development of embryos and its’ demography of different nations which 

may be presumed to be over populated.     

Note: Research papers will be accepted for students taking this course as a post 

graduate with agreement and written slip from their advisors.    
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Notes  
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