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NEUROSCIENCE and PATHOLOGY 

9840: Nutritive Transport Analysis 

Course: 9840: NUTRITIVE TRANSPORT ANALYSIS 

Duration: 10 Weeks  

Time:  TBD 

Scheduled: Quarterly  

Location: Cambridge - MA, BAYLOR - TX, DUKE - NC, University of MD 

and other Universities 

Instructor: Dr. Valerie Fotso; Staff 

 

 

Objective: Understanding the delivery of Nutritious Compounds, fluids, solutes 

and Components into Solid Tumors, Normal Organs and 

Epidemiology 

 

Necessary Requirements: Be prepare to take down notes. 

 

 

Description:Nutritive Transport Analysis – The science and studies of nutritive 

transport analysis (NTA) in solid tumors, normal organs and 

epidemiology. The causes and effects as related to human absorptive 

systems. Emphasis on quantitative analysis of nutrient transportation. 

Specific topics includes physiologically - based nutritive kinetic 

analysis, microcirculation, oxygen molecular transportation, 

transvascular, interstitial transport across cell membrane, specific 

analysis in delivery and rejuvenating cells and genes.  

 

Background Knowledge: Diagnostics Technologies and Techniques. 

 

Assessment: Completion of course work, assignments, tests and final 

paper. 

Assignment: Read and be prepare with topics of 

discussion per week 
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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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Neuroscience 
 

Nutritive Transport Analysis has proven to play a huge and positive role when it 

comes to Neurosciences and Pathology. 

 

Neuroscience, also known as Neural Science, is the study of how the nervous 

system develops, its structure, and what it does. Neuroscientists focus on the brain 

and its impact on behavior and cognitive functions. Not only is neuroscience 

concerned with the normal functioning of the nervous system, but also what 

happens to the nervous system when people have neurological, psychiatric and 

neurodevelopmental disorders. 

 

Neuroscience has traditionally been classed as a subdivision of biology. These 

days, it is an interdisciplinary science which liaises closely with other disciplines, 

such as mathematics, linguistics, engineering, computer science, chemistry, 

philosophy, psychology, and medicine. 

 

Many researchers say that neuroscience means the same as neurobiology. 

However, neurobiology looks at the biology of the nervous system, while 

neuroscience refers to anything to do with the nervous system. 

Neuroscientists are involved in a much wider scope of fields today than before. 

They study the cellular, functional, evolutionary, computational, molecular, 

cellular and medical aspects of the nervous system. 

 

The microscope - which was probably invented in the Netherlands in 1590 

allowed for a much deeper understanding of the brain. 

 

During the late 1980s, Gamillo Golgi (1843-1926) an Italian physician, 

pathologist, and scientist, used silver chromate salt to show what single neurons 

looked like. Santiago Ramón y Cajal (1852-1934), a Spanish pathologist, 

histologist, and neuroscientist, took Golgi's work further and formed the neuron 

doctrine - a hypothesis that the neuron is the functional unit of the brain. In 1906, 

Golgi and Cajal were jointly awarded the Nobel Prize in Physiology or Medicine 

for their extensive works and categorizations of neurons in the brain. 

 

Towards the end of the 19th century, Hermann von Hemholtz, (1821-1894) a 

German physician and physicist, Hohannes Peter Müller, (1801-1858), a German 

physiologist, comparative anatomist, ichthyologist, and herpetologist, and Emil du 
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Bois-Reymond, (1818-1896) a German physician and physiologist, demonstrated 

the electrical excitability of neurons, and how the electrical state of adjacent 

neurons predictably were affected by an electrically excited neuron. 

 

At the same time, Pierre Paul Broca (1824-1880) a French physician, surgeon, 

anatomist, and anthropologist, worked on patients who had abnormal neurons. He 

came to the conclusion that different regions in the brain were involved in specific 

functions. 

 

From the 1950s onwards, the scientific study of the nervous system made huge 

advances, mainly because of the progress achieved and related fields, such as 

computational neuroscience, electrophysiology, and molecular biology. 

Neuroscientists were able to study the nervous system's structure, functions, 

development, abnormalities, and ways it can be corrected, eliminated and altered. 

 

Here are some of the advantages from our latest medical research and health 

organizations has seen in recent years by connecting the delivery of Nutritive 

Components in our systems at the right time. 

 

1. Eating balanced diet on a regular bases reduces the risk of cardiovascular 

reflux effects. 

2. Consumption of salty food groups eliminates unwanted enzymes present in 

our digestive track. 

3. Cleansing of fresh whole nutritious foods before consumption helps to 

stimulate the production of saliva from our salivary glands found underneath 

our tongue which is supposed to aid in breaking down carbohydrates such as 

monosaccharaides, disaccharides and polysaccharides. 

4. Soluble are absorb through our gums and open ended capillaries on our 

tongues. 

5. Depending on your weight, the appropriate amount of food consumption 

necessary to maintain a healthy lifestyle is reciprocal. 

6. After meals, it’s advisable to stretch, hike, and indulge yourself with things 

you like to do while in an upright position.  

7. Standing in an upright position during consumption or after meals aid in 

digestion and definitely excretion. 

8. Our salivary glands stimulate absorption of what we see, eat and may lead us 

to eating more than our usual portions. 

9. Good and balanced nutrition play a tremendous role in the clarity of speech 

(Pathology) and how the words are formed although others may have 

language barriers depending on their primary language. 
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10. Heavy weighted individuals may have a hard time with their cognition, 

expanding the response time from impulses transmitted by their 

neurosensory network deliveries.   
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Topics: 

o Neuroscience 

o Nutrition 

o Transport Analysis 

 Solid Tumors 

 Normal Organs 

o Epidemiology 

o Microcirculation 

o Trigger Finger 

o Molecular Transportation 

o Transvacular 

o Treatment of Edema and Over-weight Disorder 

o Interstitial Transport 
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Nutrition 

The diet of an organism is what it eats, which is largely determined by the 

availability, the processing and palatability of foods. A healthy diet includes 

preparation of food and storage methods that preserve nutrients from oxidation, 

heat or leaching, and that reduce risk of food-born illnesses. 

Nutrition => Is the study of proper balanced diet to promote health especially on 

Human beings. 

  Nutritive => Promotes Nutrition 

 

Registered dietitian nutritionists (RDs or RDNs) are health professionals qualified 

to provide safe, evidence-based dietary advice which includes reviews of what is 

eaten, thorough review of nutritional health, and a personalized nutritional 

treatment plan. They also provide preventive and therapeutic programs at work 

places, schools, universities and similar institutions. Certified Clinical Nutritionists 

or CCNs, are trained health professionals who also offer dietary advice on the role 

of nutrition in chronic diseases, including possible prevention or remediation by 

addressing nutritional deficiencies before resorting to drugs. Government 

regulation especially in terms of licensing, is currently less universal for the CCN 

than that of RD or RDN. 

Studies have shown that a poor diet may have an injurious impact on health, 

causing deficiency diseases such as blindness, anemia, scurvy, stunt growth, 

preterm birth, stillbirth and cretinism; health-threatening conditions like obesity 

and metabolic syndrome; and such common chronic systemic diseases such as 

cardiovascular disease, diabetes, and osteoporosis. A poor diet can cause the 

wasting of kwashiorkor in acute cases, and the stunting of marasmus in chronic 

cases of malnutrition. 

Whereas, vice-versa; healthy diets from our Nutrition Pyramids eating by 

directives in reasonable and recommended sizes have proven to provide best 

results by eliminating, eradicating and extinguishing most of the identified defects 

and deficiencies. 

 



15 
 

  



16 
 

An Example of a Healthy Daily Food Chart 

 

Examples of such nutritive food groups in simple and complex formats are –  

Cellulose => Fructose, Glucose, Polymers Amino acids and also in similar (C6 H10 

O5)x 

Carbohydrates 

Fats 

Fibers 

Iron 

Minerals 

Oils 

Proteins 

Proteids 

Saturated saccharides such as Tetrahydroxyl acid (THA), pentose (C5 H10 O5)x 

Starches 
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Sugars 

Vitamins => A, B, C, D, E, K etc. 

 

 

VITAMIN RECOMMENDED 
SOURCE 

DAILY QUANTITY 
1.0 IU = 0.000025 mg 

RELATIVE 
PERCENTAGE % 

Vitamin A Beta-Carotene Vitamin 
A Acetate 
Carrots 

5000 IU = 0.125 mg = 125mcg 
150 IU = 0.00375 mg 
20 mg – raw (oral) 

0.63 
0.01 
100.8 

Vitamin C Glucose, Fructose  500 mg -oral 60.0 

Vitamin D Vitamin D-3 250 IU 0.001 

Vitamin E d-alpha vitamin E 200 IU 18.42 

Vitamin K Phytonadione 20 mg 0.003 

B Vitamins    

Vitamin B-1 Thiamine 25 mg 3.13 

Vitamin B-2 Riboflavin 20 mg 2.51 

Vitamin B-3 Niacin, niacinimide 50 mg 6.27 

Vitamin B-6 pyridoxine 50 mg 
250 µg 

6.27 
0.03 

Vitamin B-12 Cyanobalamin 250 µg 0.03 

Folate Folic acid 
Folacin 

250 µg 
250 µg 

0.03 
0.03 

Biotin d-biotin 150 µg 0.02 

Pantothenic acid Calcium pantothenate 40 µg 0.005 
  



18 
 

 

 

 
The figure above is an example of a nutrition facts table 

 

 

  

TAXONOMY [Acronyms or 

Abbreviations] 

MEANINGS 

RD Registered Dietitian 

RDN Registered Dietitian Nutritionist 

CCN Certified Clinical Nutritionist 

CON Certified Occidental Nutritionist 
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Transport Analysis  
Transport analysis is the science and studies of micro vascular 

systems containing transport channels, known as nutritive tubes, 

which links to nutritive cells, absorptive tissues with the chain of 

developing oocytes in the telephonic ovaries of the helipterum 

Notonecta glauca, which are transported through our absorptive 

tissues. The major polypeptide components resolved are identified 

tentatively as α-and β-tubulin subunits by their comparable 

electrophoretic mobility to tubulin [a protein that is the main 

constituent of the microtubules of living cells] subunits from purified 

mammalian brain microtubule protein. Co-migration of some of these 

minor components with proteins absorbed from insects, sea foods, 

meats vegetables or fruits ribosomes (which are the only other 

components of the nutritive tubes as seen in ultrastructural studies) 

indicates that these may be ribosomal proteins. 

Ribosome: Ribosomes are micro / macro (minute) spherical particles 

compounds of RNA and proteins, and it is present in large numbers in 

the cytoplasm of cells. Proteins are manufactured at the ribosomal 

surface following genetic instructions, directives transported by RNA 

(C5 H10 O5).  

RNA => Ribonuclei acid – It is an essential component of cells which 

composes of long, usually singled-stranded chain of nucleaotide units 

which contains sugar ribose. 

One form of RNA is the carrier of genetic information from the 

nuclear DNA and it’s important in the synthesis of proteins in the cell. 

THA => Tetrahydroxyl acid (C5 H10 O5)x | Pentose => C5 H10 O5 

Where x = 4  

Resulting formula is => C21 H40 O20 

Pentose – Is any of a group of monosaccharides, C5 H10 O5, including 

ribose and arabinose. 
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DNA => Deoxyribonuclei acid – It is a nuclei acid that is bound in 

double helical chains by hydrogen bonds between the bases, forming 

the basic material in the chromosomes of the cell nucleus. 

 

It contains the genetic code and transmits the hereditary pattern from 

the donors or parental genes. 

Deoxyribose – Is the sugar component of DNA which is C5 H10 O4. 

  

Also transport analysis characterized by electrophoresis of nutritive 

cells, which are the source of synthesis of the components transported 

via the nutritive tubes, and the oocytes, the sites of their accumulation. 

The five phases of nutrients transport in human metabolism are –  

 Consumptions 

 Digestion 

 Absorption 

 Distribution [Circulation] 

 Excretion 

Depending on the nature of the products and at what intervals these 

products are consumed, their transport analysis may tremendously 

differ from one another. 

Coupled with activities such as fast steps, outdoor games, swimming, 

exercises offered at gymnasiums, stretches and reading aloud sustain 

some of our sensory organs, keeping a clarity to our senses. Calories 

generated or exert may vary on how they affect the human 

metabolism. During some of these exercises, calories are usually burnt 

creating room for more consumption which is controllable by 

consulting your internal medical, oriental or occupational physical 

doctor. 
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In case of discomfort from nutrition, a Herbalist, DN, RDN, CCN, 

CON or Doctor in Nutrition should be referred to by your Internal 

Doctor. 

Human Digestive System 
The digestive system consists of the digestive tract and its associated 

organs. The digestive tract is a tube about 7 m (23 ft) long through 

which food passes while it is broken down. The tract consists of the 

mouth and pharynx (throat), oesophagus, stomach, the small and large 

intestines, and the anus. The associated digestive organs include three 

pairs of salivary glands, the liver, the pancreas, and the gallbladder. 

 

 

DIGESTIVE 

ORGANS 

FOOD 

GROUPS 

FOOD 

PROCESS 

PROCESSED 

SOLUBLE  

LENGTH 

MOUTH     

 Carbohydrates Salivary 

Enzymes aids in 

breaking down 

chewed, solid 

foods 

Monosaccharides 

Disaccharides 

 

STOMACH     

 Proteins Peptone 

Enzymes used 

for breaking 

down proteins 

during digestion 

and absorption 

of proteins  

Amino Acids  

SMALL 

INTESTINE 

    

 Fats Pancreatic 

Enzymes 

Aid in the 

digestion of fats 

and oils 

Fatty Acids 5 meters 

long 



23 
 

HUMAN DIGESTIVE SYSTEM 

 

 

 

 

  



24 
 

Solid Tumors: 

The World Health Organization (WHO) and UNESCO classifies neoplasms into 

four main groups: benign neoplasms, in situ neoplasms, malignant neoplasms, and 

neoplasms of uncertain or unknown behavior. Malignant neoplasms are also 

simply known as cancers. 

Prior to the abnormal growth of tissue, as neoplasia, cells often undergo an 

abnormal pattern of growth, such as metaplasia or dysplasia. However, metaplasia 

or dysplasia do not always progress to neoplasia. 

A neoplasm can be benign, potentially malignant (pre-cancer), or malignant 

(cancer).  

Not-to-be-confuse /  

Plasma => Is the fluid part of blood, lymph or intra muscular liquid especially the 

fluid part of blood (lymphatic fluid) may be referred to as hemoglobin in our 

capillaries. 

Neoplasm => Is an abnormal growth of tissue refer to as tumor. 

 Benign tumors include uterine-fibroids and melanocytes (skin moles). They 

are circumscribed and localized and do not transform into cancer. 

 Potentially-malignant neoplasms include carcinoma. They are localized, and 

do not invade or destroy but in time, may transform into a cancer. 

 Malignant neoplasms are commonly called cancer. They invade and destroy 

the surrounding tissue which may form metastases and untreated or 

unresponsive to treatment, and may prove fatal. 

 Secondary neoplasm refers to any of a class of cancerous tumor that is either 

a metastatic offshoot of a primary tumor, or an apparently unrelated tumor 

that increases in frequency following certain cancer treatments such as 

chemotherapy or radiotherapy.  

 Rarely there can be a metastatic neoplasm with no known site of the primary 

cancer and this is classed as a cancer of unknown primary origin.  
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Intratubular Germ Cell Neoplasia – High Malignant 

 

Toxicology: 

 – Is the science of poisons, their effects, antidotes and remedies. 

Toxin (Toxic) – Is an of various poisonous compounds produced by some 

microorganisms and causing certain diseases – any of various similar poisons, 

related to proteins, formed in certain plants as tic in or secreted by certain 

animals such as snakes, venom toxins, when injected into animals or humans, 

typically initiate the formation of antitoxins. 

Typically, vaccines are introduced to counteract and act as antidotes, antitoxins 

which intend initiates the formation antitoxins as a solution. 
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Normal Organs 

Normal Organs are the development of organisms from their parental normal 

tissues, the organ cultures are able to accurately model functions of organisms in 

various states and conditions by the use of the actual in vitro organ itself. 

Parts of an organ or a whole organ can be cultured in-vitro. The main objective is 

to maintain the architecture of the tissue and direct it towards normal development. 

In this technique, it is essential that the tissue is never disturbed, disrupted or 

damaged. It thus requires careful handling. The media used for growing organ 

culture are generally the same as those used for tissue culture. The techniques for 

organ culture can be classified into two groups which are (i) those employed by 

solid medium and (ii) those employed by liquid medium. 
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CYTOLOGY: 

Is the branch of biology which deals with the structure, function, pathology and life 

history of cells. 
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CHROMOSOME (DNA) – Any of the microscopic rod-shaped bodies formed by 

the incorporation of chromatin in a cell nucleus during mitosis and meiosis: They 

carry the genes that convey hereditary characteristics, and are constant in number 

for each species. 

Normally, human cell contains 46 Chromosomes. 

SEX CHROMONSOME – A sex chromosome is the germ (germination) cells of 

most animals and few plants cells. 

An X-chromosome is a female egg and the spermatozoa is either an X or Y 

chromosome. During fertilization, depending on what the female X-chromosome 

receives, the fetus will then develop into either a female (XX) or a male (XY).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Depiction of Human Chromosomes  

           

 

 
XY 

 

XX 

 
Female Chromosome 

Male Chromosome 
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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 

 

 

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, 
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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 

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. 
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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  

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 

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. 
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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. 

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  

Mammals 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  
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Cycloid scale - thin bony scale having a smooth surface and rounded margins  

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 

 

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 higher 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. 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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EPIDEMIOLOGY 

Is the science that studies the patterns, causes and effects of health and disease 

conditions in defined communities, locations and population. It is the cornerstone 

of public health and shapes policy decisions and evidence-based practices by 

identifying issues and risk factors for disease and targets for preventive healthcare. 

Epidemiologists help with studies to design, collect and perform statistical analysis 

of data, and interpretation and dissemination of results (including peer previews 

and occasional systematic reviews). Epidemiology has helped develop 

methodology used in clinical research, public health studies, and, to an extent of 

basic research in the biomedical sciences.  

Major areas of epidemiological study include disease etiology, transmission, 

outbreak investigation, disease surveillance and screening, bio-monitoring and 

comparisons of treatment effects such as those in clinical trials. Epidemiologists 

rely on other scientific disciplines such as biology, medical studies and 

biochemistry to better understand disease processes, statistics to make efficient use 

of the data and draw appropriate conclusions, social sciences to understand 

proximity and distal causes, and engineering for exposure assessment. 

In short, Epidemiology is -  

[The branch of medicine that deals with the incidence, distribution, and 

possible control of diseases and other factors relating to 

health.] 

Epidemiology is the indispensable basic science of public health. It provides the 

logical framework for the facts that enable public health officials to identify 

important public health problems and to delineate their dimensions. Epidemiologic 

methods are used to define these health problems; to classify, identify, and 

elucidate their causes; and to plan and evaluate rational control measures. 

HISTORICAL DEVELOPMENT OF EPIDEMIOLOGY 

In ancient times, epidemics and plagues were terrifying natural phenomena that 

cried out for a more rational explanation than that they were due to the wrath of 

god or the machinations of evil spirits. Hippocrates (c. 460–377 b.c.e.) described 

many kinds of epidemics and in On Airs, Waters, Places and other writings. He 

http://www.encyclopedia.com/topic/Hippocrates.aspx
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offered empirical insights into environmental and behavioral factors that might be 

associated with certain kinds of disease. Although doctors and others engaged in 

the healing arts did not clearly understand the concept of contagion until several 

hundred years later, Fracastorius (c. 1478–1553) identified several ways that 

infections can be transmitted—by direct contact, by what we now call droplet 

spread, and by contaminated clothing. 

The science of epidemiology took root with empirical observations of epidemics 

and other causes of death. John Graunt (1620–1674), in London, complied the first 

mortality tables onEngland's bills of mortality. Statistical analyses of deaths due to 

childbed fever by Ignaz Semmelweiss (1818–1865) in Vienna in the early 

nineteenth century and of tuberculosis by Pierre Charles Alexandre Louis (1787–

1872) in Paris demonstrated the power of numbers. In London, in 1848 and 1854, 

meticulous, logical examination of the facts and figures about cholera epidemics 

by John Snow (1813–1858) revealed the mode of communication of this deadly 

epidemic disease. Snow is regarded as the founder of modern epidemiology 

because of his use of such careful methods. 

Until early in the twentieth century almost all epidemiology focused on 

communicable diseases, although Percivall Pott's (1714–1788) observations on 

cancer of the scrotum in chimney sweeps and James Lind's dietary experiment with 

fresh fruit to prevent scurvy (1975) were precursors of modern noncommunicable 

disease epidemiology and clinical trials, respectively. The use of epidemiology in 

studies of coronary heart disease and cancer in large-scale trials of many new 

preventive and therapeutic regimens, in nationwide surveys of health status, and in 

evaluation of health services came to the fore in the second half of the twentieth 

century. In the final quarter of the twentieth century, powerful computers, 

information technology, and more rigorous methodological approaches 

transformed epidemiology and made it a mandatory feature of clinical science as 

well as the most fundamental basic science of public health. 

http://www.encyclopedia.com/topic/England.aspx
http://www.encyclopedia.com/topic/Vienna.aspx
http://www.encyclopedia.com/topic/Paris.aspx
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DEFINITION AND SCOPE 

The word "epidemiology" was coined in the mid– nineteenth century to describe 

the scientific study of epidemics. Its meaning has expanded over the years, and 

present-day epidemiology encompasses the study of all varieties of illness and 

injury as they affect defined groups of people. In 1983 a committee representing 

the International Epidemiological Association defined epidemiology as "the study 

of the distribution and determinants of health-related states or events in specified 

populations, and the application of this study to control of health 

problems." Study includes observation, surveillance, hypothesis-testing research 

projects, analysis of epidemiologic and other kinds of data, and certain other kinds 

of experiments. Distribution includes analysis of data according to the time scale 

over which events occur, the places where the events occur, and the categories of 

persons to whom they occur. Determinantsare all the physical, biological, 

behavioral, social, and cultural factors that influence health. Health-related states 

or events include diseases, causes of death, behaviors such as the use of tobacco, 

reactions to preventive regimens, and provision and use of health 

services. Specified populations are those with identifiable characteristics such as 

known numbers and age groups. The ultimate aim and purpose of epidemiology—

to promote, protect, and restore good health—is manifested in the "application of 

this study to control health problems." 

Epidemiologists attempt to identify, measure, count, and control diseases, injuries, 

and causes of untimely death; and to relate these events to the associated inherited, 

environmental, and behavioral factors that cause or contribute to them. One of the 

great intellectual challenges of epidemiology is to dissect these factors and unravel 

their connections in order to identify exactly what is ultimately responsible for a 

particular disease or health problem. 
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RELATIONSHIP TO OTHER SCIENCES AND 

TECHNOLOGIES 

The information used by epidemiologists comes from a diverse array of sources; 

draws on a wide range of sciences and technologies; and calls on the expertise of 

technologists and other people engaged in many kinds of crafts. Some connections 

are obvious—those with vital statistics, biostatistics, microbiology, immunology, 

and chemistry; with every clinical specialty from pediatrics to geriatrics and 

palliative care, and from family practice to hematology and neurosurgery. Other 

obvious connections are to the social and behavioral sciences, and, less obviously, 

to animal husbandry, wildlife biology, agricultural science, physics, atmospheric 

sciences, oceanography, engineering, town planning, education, law enforcement, 

communications technology, and the media. Epidemiology may be the most 

ecumenical of all the sciences. Probably no other branch of biomedical science has 

so many connections to such a wide range of other human activities. 

RATES 

The basis of all epidemiology is the comparison of groups of people. For these 

comparisons to be valid, it is necessary to convert raw numbers into rates. A rate is 

a fraction—the upper part (the numerator) is the number of people affected by the 

problem, event, or condition of interest; the lower part (the denominator) is the 

number of persons in the population who are at risk of experiencing the problem, 

event, or condition. Because the events normally continue over a long period, often 

indefinitely, rates are expressed in relation to a specified time. Since fractions are 

awkward to deal with, there is commonly a multiplier, and the rate, as shown in the 

following formula, is expressed in terms of so many per thousand, per hundred 

thousand, etc., in a specified time, usually a year, though shorter periods are used 

when circumstances warrant it: 

In practice there are many variations in the ways rates are expressed, but the basic 

elements of events, population at risk, and time are common to all. 
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Rates have many uses. By comparing rates, epidemiologists can examine the 

experience of particular groups of people at specified times, in different cities, 

countries, or occupational groups. The observed differences are the basis for 

inferences about the reasons for these differences, and are used to test hypotheses 

about these reasons, possibly about the putative cause of a particular kind of 

cancer, for instance. In addition to the absolute requirement, for validity, of basing 

all comparisons on rates, another important use is in calculating the risks to 

individuals and groups of experiencing an event such as a heart attack, the 

occurrence of cancer, or traffic injury. Comparisons are often rendered invalid, or 

relatively unreliable, by differences among the populations being compared—often 

because of failure to allow for various kinds of biases and confounding factors. A 

common problem stems from differences in the age composition of populations 

that are being compared. This problem is overcome by the procedure of age-

adjustment. Another problem is that there may be important qualitative differences, 

such as health or employment status, between groups that are being compared. 

The terms "incidence" and "prevalence" are often confused. Incidence refers to the 

number of new cases, events, or deaths, that occur in a specified time, usually one 

year. Prevalence refers to the total number of events or cases, both new and long-

term, that are present at a particular point in time. Prevalence is therefore expressed 

as a number, not a rate, as there is no time dimension involved. 

INVESTIGATING EPIDEMICS 

An epidemic is the occurrence of a number of cases of a disease clearly in excess 

of normal expectation. This is usually a large number when the disease is one of 

the common infectious fevers, but even a single case of a dangerous contagious 

disease, such as typhoid, that has long been absent from a community should 

suffice to activate the highest level of epidemic surveillance and control measures. 

The occurrence of a small number of cases of a rare variety of cancer, closely 

clustered in time and space, may also signal an epidemic. Observational and 

analytic epidemiology blend in the investigation of epidemics. The investigation 

demands meticulous attention to detail in collecting information about all the cases 

of the condition, including mild and inconspicuous cases as well as those with 
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florid manifestations, and must include details about all possible associated factors, 

such as dietary intake (this is especially important in outbreaks of food poisoning), 

occupation, living conditions, and unusual recent experiences. Particular attention 

is paid to the index case—the first identified case of a condition. In most infectious 

disease epidemics, this could be the case that introduced the infection into the 

affected community. Information is also gathered about healthy people in the same 

community, aimed at discovering why they have not been affected. Laboratory 

tests are used to confirm the diagnosis, identify the pathogenic organism, toxic 

chemical, or other agent that caused the disease; and to measure immunological 

responses among both sick and healthy people. Analyzing all this information 

often clarifies the nature and cause of an epidemic and points the way to 

appropriate control measures. 

Investigating epidemics can be tedious because it needs to be so painstaking, even, 

seemingly, a boring routine task. But often it is as exciting as detective fiction. For 

example, an epidemic of typhoid in Aberdeen, Scotland, was traced eventually to a 

contaminated can of processed beef from Argentina. The can had been cooled in a 

river adjacent to the canning works. As the pressure inside the can fell when it 

cooled, a partial vacuum was created and typhoid bacilli in raw sewage in the 

water were sucked into the can through a minute hole. 

Identifying the existence of an epidemic sometimes requires unusual vigilance and 

an ability to make connections among seemingly isolated events. An epidemic of 

lethal pneumonia among members of the American Legion who attended a 

convention in Philadelphia in 1976 and then returned to their hometowns before 

becoming ill, would not have come to light without rigorous scrutiny on the part of 

epidemic intelligence service officers of the Centers for Disease Control. 

Subsequent investigations led to the identification of Legionnaire's disease. 

Techniques of molecular biology, notably DNA typing and the identification of 

biomarkers, have immensely enhanced the precision of epidemic investigation. It is 

now possible to trace the exact passage of an infectious agent such as the 

gonococcus or HIV (human immunodeficiency virus) as it is transmitted by direct 

contact from one individual to another among a group of people; or to show that 

http://www.encyclopedia.com/topic/Scotland.aspx
http://www.encyclopedia.com/topic/Argentina.aspx
http://www.encyclopedia.com/topic/HIV.aspx
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coughing by a passenger with open pulmonary tuberculosis on a crowded airline 

flight can cause primary tuberculous infection of other passengers in the same 

compartment of that flight; or to determine how certain cancer-causing agents 

actually induce cancer. Books and articles in the popular press, notably the 

accounts by the journalist Berton Roueché in the New Yorker, and on some TV 

programs have communicated the excitement and challenge of epidemic 

investigations. 

EPIDEMIOLOGIC METHODS 

The application of several analytic methods of epidemiologic study has contributed 

substantially to scientists' understanding of disease causation, and therefore to 

control and prevention of many conditions of great public health importance. The 

available methods are observational epidemiology (the empirical study of naturally 

occurring events), analytic study, and, under carefully defined conditions and with 

all due ethical safeguards, human experimentation. 

Observational Epidemiology. This method begins with surveillance of 

populations, using vital and health statistics—including analysis of death rates 

arranged by age, sex, locality, and cause of death. Other information is derived 

from notified cases of infectious diseases of public health importance, from 

registries of cancer or other diseases, and from hospital discharge statistics. Since 

1957, the National Center for Health Statistics has conducted continuously a 

National Health Survey that has carried observational epidemiology to new levels 

of comprehensiveness. 

It is often possible to make imaginative use of many other kinds of available 

information about defined population groups. Schools and many employers keep 

records of absences due to sickness, sometimes with reasons for these absences. 

Police and other law enforcement agencies keep records of calls to settle domestic 

disputes and of damage due to vandalism, which are useful indicators of social 

pathologies associated with local variations in the frequency of domestic violence, 

alcohol abuse, and broken families. All such sources of information combine to 

make it possible for epidemiologists and public health specialists to produce a 
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multidimensional "community diagnosis." Serial measurements can indicate 

whether things are improving or getting worse, and in which ways these trends are 

moving for each of different indicators ranging from adolescent smoking behavior 

to reasons for long-term disability among the elderly. 

Analytic Observational Studies. The possibilities of observational epidemiology 

are considerable, but not limitless. They are powerfully reinforced by analytic 

studies. The two main analytic methods are the case-control study and the cohort 

study. 

Careful questioning of patients has enabled many doctors to make inferences about 

the influence of past experience on present disease. Percivall Pott, an eighteenth-

century British physician, observed that cancer of the scrotum occurred among 

former chimney sweeps, and correctly inferred that it was associated with the 

accumulation of tar in the skin creases. Two hundred years later, in 1940, Norman 

Gregg, an ophthalmologist in Sydney, Australia, similarly inferred correctly that 

the cases he was seeing of congenital cataract must be associated with rubella 

(German measles), which their mothers had had during early pregnancy. 

The case-control study is a systematic extension of routine medical history taking, 

in which the past histories of patients (the cases) suffering from the condition of 

interest are compared to the past histories of persons (the controls) who do not 

have the condition of interest, but who otherwise resemble the cases in such 

particulars as age and sex. Analysis of data about a series of cases and controls 

may show differences that are statistically significant. Sometimes only small 

numbers of cases are required to demonstrate significant differences between cases 

and controls. This makes the case-control study a suitable way to search for causes 

of rare conditions. For example, the discovery that a very rare form of liver cancer 

was strongly associated with occupational exposure to vinyl chloride required only 

four cases, and the fact that expectant mothers' use of artificial estrogens during 

early pregnancy can cause cancer of the vagina many years later in their daughters 

was based on a case-control study of eight cases. Although case-control studies can 

be flawed by the presence of biases that are often difficult or even impossible to 

eliminate, they are a valuable method of investigation because they can be done 
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rapidly and at relatively little expense. The findings can be confirmed or refuted by 

more rigorous research methods such as cohort studies. 

A cohort study is conducted by identifying individuals in a defined population who 

are exposed to varying levels of known or suspected risk for the condition of 

interest, such as cancer of the lung or coronary heart disease. The population is 

observed over a certain period, and the death and disease incidence rates among 

those exposed to varying and known levels of risk are compared. Cohort studies 

require large numbers, commonly many thousands, and prolonged observation, 

commonly years or even decades. They are therefore expensive, requiring a large 

and dedicated staff and maintenance of detailed records of very large numbers of 

people, only a small proportion of whom will ultimately fall ill and die of the 

condition of interest. Some cohort studies have become famous. The people of 

Framingham, Massachusetts, have been the subjects of cohort studies of coronary 

heart disease since 1948. In 1951, Richard Doll and Austin Bradford Hill began a 

cohort study of lung cancer in relation to tobacco smoking in a cohort of about 

40,000 male British doctors. Later phases of this study have expanded to include 

risk factors for coronary heart disease and other chronic conditions; and by the late 

1990s this study had yielded dramatic evidence of the relationship of tobacco 

smoking to cancers of many kinds—and to coronary heart disease, chronic 

obstructive lung disease, and various other life-shortening chronic diseases. 

It is possible to get results from a cohort study without waiting many years, if 

detailed information about exposure to risk factors at some time in the past is 

available in sufficient detail for a population of sufficient size. A method that 

permits reliable linking of past and present medical and other relevant records, 

such as a record linkage system, facilitates this approach. Record linkage is the 

process of relating information from two or more sets of records—compiled years 

apart and sometimes by different agencies—about the same individuals. A 

prerequisite is a way to identify individuals with a high degree of precision, such as 

a unique numbering system, or a system combining a sequence of digits for 

birthdate, birthplace, and sex; with alphabet letters or a phonetic code used for 

other details, such as the individual's mother's maiden name. Obviously the 

logistics of all this make it a costly method, but the yield can justify the expense. 
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This method, known as an historical cohort study, has demonstrated the 

relationship of childhood cancer and developmental anomalies to prenatal maternal 

exposure to small diagnostic doses of X-rays. Record linkage and historical cohort 

studies have also demonstrated a relationship between birthweight and the 

occurrence of cardiovascular disease in middle age. 

Experimental Epidemiology. In the 1920s, experimental epidemiology meant 

observing the passage of infectious pathogens in colonies of rodents, but such 

experiments are rarely necessary, and the meaning of the term has changed. 

Experiments in which the investigator studies the effects of intentional alteration or 

intervention in the course of a disease are now done on humans rather than 

experimental animals, usually using a randomized controlled-trial design. 

The randomized controlled trial (RCT) is a form of human experimentation in 

which the subjects, usually patients, are randomly allocated to receive either a 

standard accepted therapeutic or preventive regimen, or an experimental regimen. 

The purpose of random allocation is to eliminate or minimize bias in the selection 

of subjects. This greatly enhances the validity of the results. Preferably, the 

subjects and those observing the trial's results should be unaware of which subjects 

are receiving the experimental and control regimens, thus eliminating the power of 

suggestion as a factor influencing the response of individuals to the regimen. There 

are very important ethical constraints on the conduct of randomized controlled 

trials. The only ethically acceptable justification for conducting a randomized 

controlled trial is uncertainty about which of the available regimens is the best, a 

state of affairs known as "equipoise." It is absolutely essential to obtain the 

genuinely informed consent of all human subjects on whom a trial is conducted. 

CLINICAL EPIDEMIOLOGY AND EVIDENCE-BASED 

MEDICINE 

In the final quarter of the twentieth century, physicians in clinical practice 

discovered the value of epidemiologic methods in enhancing the efficacy of 

treatment regimens, mainly through rigorous attention to the nature and quality of 

the evidence on which clinical decisions are based. Evidence based medicine then 
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moved into public health practice, where it is illuminating decisions about many 

aspects of public health practice, such as the most effective way to deploy public 

health nurses in a local health department. 

OTHER RECENT ADVANCES 

Epidemiology made spectacular progress in several other directions in the 1990s. 

One was in the application of molecular biology, resulting in what is sometimes 

called molecular epidemiology. Other advances have been made in genetic 

epidemiology, where the meeting of molecular genetics with public health, 

occupational and environmental health, and infant and child health has produced 

both exciting stories of great progress and difficult ethical and moral problems. 

What are scientists and physicians to do, for instance, with the newfound 

knowledge and technical capability to identify defective genes, especially genes 

that, in interaction with some environmental circumstances, can disqualify certain 

individuals from particular occupations and can render others ineligible for life 

insurance? Such dilemmas presage a testing time for society's values. 

Another set of new challenges face epidemiologists who specialize in studies of 

risk management. The global environment is changing as the burden of greenhouse 

gases increases and leads to a rise in average global ambient temperatures, and 

remote sensing and climate models enable us to predict the likely future 

distribution of vector-borne diseases such as malaria, dengue, and schistosomiasis. 

A new realm of risk factor analysis is thus emerging, based on future health 

scenarios that incorporate climate models and— in the most sophisticated 

applications—include sets of models for future patterns of biodiversity, human 

settlements, and economic and industrial dynamics. In these ways epidemiologists 

are helping to plan the public health services that will be needed in the future. 

John M. Last 

(see also: Case-Control Study, Cohort Study, Cross-Sectional Study; 

Epidemiologic Transition; Graunt, John; Hippocrates of Cos; Mortality Rates; 

Notifiable Diseases; Pott, Percivall; Rates; Rates: Age-Adjusted; Record Linkage; 
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Semmelweiss, Ignaz; Snow, John; Vital Statistics; and other articles on specific 

diseases mentioned herein ) 
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Microcirculation 

Microcirculation is the circulation of the blood in the smallest blood vessels, 

present in the vasculature vessels embedded within organ tissues. Whereas with 

macro circulation, is the circulation of blood to and from organs. The 

microcirculation is composed of terminal arterioles, capillaries, and venules that 

drain capillary blood such as triggering on a fingertip.  

The vessels on the arterial side of the microcirculation are called the arterioles, 

which are well innervated, surrounded by smooth muscle cells, and are 10-100 µm 

in diameter. Arterioles carry the blood to the capillaries, which are not innervated, 

have no smooth muscle, and are about 5-8 µm in diameter. Blood flows out of the 

capillaries into the venules, which have little smooth muscle and are 10-200 µm. 

The blood flows from the venules into the veins. In addition to these blood vessels, 

the microcirculation also includes lymphatic capillaries and collecting ducts.  

The main functions of the microcirculation are the delivery of oxygen and nutrients 

and the removal of carbon dioxide (CO2) from our blood stream. It also serves to 

regulate blood flow and tissue perfusion thereby affecting blood pressure and 

responses to inflammation which can include edema (swelling). 

Most vessels of the microcirculation are lined by flattened cells of the endothelium 

and many of them are surrounded by contractile cells called pericytes [Pericytes 

are contractile cells that wrap around the endothelial cells of capillaries and 

venules throughout the body]. The endothelium provides a smooth surface for the 

flow of blood and regulates the movement of water and dissolved materials in the 

interstitial plasma between the blood and the tissues. The endothelium also 

produces molecules that discourage clotting from blood unless there is a leak. 

Pericyte cells can contract and decrease the size of the arterioles and thereby 

regulating blood flow and blood pressure. 

  

BLOOD VESSELS DIAMETER (µm) 

Arterioles 10 - 100 
Capillaries 5 - 8 

Venules 10 - 200 
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Structure of Capillary Microcirculation 
 

 

 

 

 

 

 

 

 

 

 

TRIGGER FINGER 

Definition 

Trigger finger is the popular name of stenosing tenosynovitis, a painful condition 

in which a finger or thumb locks when it is bent (flexed) or straightened 

(extended). 

Description 

Tendons are tough, fibrous cords that connect muscles to bones. Tendons must 

slide easily through their protective coverings (tendon sheaths). The finger and 

thumb bones have tendons that are responsible for bending and straightening the 

fingers. Problems start when a tendon sheath narrows (stenosis) and the outer 

covering of the tendon becomes inflamed (tenosynovitis). The tendon swells 

because of the constriction, sometimes forming a nodule, and is no longer able to 

move smoothly through its sheath. As a result, a finger may lock in an upward 

position as the person tries to straighten it. The condition usually happens in the 
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ring and middle fingers and is more common in women, typically over age 30. In 

infants and small children, the condition generally occurs in the thumb. 

Causes and symptoms 

Trigger finger is often an overuse injury because of repetitive or frequent 

movement of the fingers. Trigger finger may happen because a person performs the 

same manipulation over and over on a job, from squeezing and gripping during a 

weekend of heavy pruning and gardening, or from such hobbies as playing a 

musical instrument or crocheting. Trigger finger may also result from trauma or 

accident. The symptoms of trigger finger are pain in the fingers and "popping" 

sensations. Sometimes the finger may lock down into the palm or lock out straight. 

Symptoms are usually worse in the morning and improve during the day. 

Diagnosis 

The diagnosis of trigger finger and thumb is obvious on physical examination. 

Often there is a click that can be felt as the nodule passes through the sheath. Most 

cases are uncomplicated although X rays are often taken to rule out other injuries 

or disease such as arthritis. 

Treatment 

Initial treatment for mild or infrequent symptoms of trigger finger include rest, 

avoiding or modifying those activities that caused the inflammation, and the use of 

a nonsteroidal anti-inflammatory drug (NSAID) such as ibuprofen. This may 

relieve the swelling and inflammation that resulted in the constriction of the sheath 

and the restriction of the tendon. Injection of a steroid medication (cortisone) into 

the tendon sheath is the next option to treat trigger finger. Depending on the 

severity, there may be one more injection a week later. Two-thirds of patients 

improve after one injection. Some physicians will splint the finger in extension 

after the injection. 
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In severe cases that do not respond to injections and the finger or thumb remains in 

a locked position, surgery may be required to relieve the symptoms. A local 

anesthetic is used for the surgical procedure performed on an outpatient basis. An 

incision is made by a surgeon in the palm of the hand at the base of the affected 

finger or thumb to relieve the constriction of the tendon. Recovery may take up to 

four weeks. Sometimes physical therapy of the hand is required after surgery to 

regain good use. 

Alternative treatment 

Treatment should begin when a person starts having difficulty moving the fingers. 

If started early, non-invasive measures have a good chance for success. Alternative 

treatments include acupuncture to facilitate healing and microcirculation, pulsed 

ultrasound, and myofascial release work for the affected area. 

Prognosis 

At least half of cases can be cured non-surgically. The key to successful treatment 

is early intervention. A mistake people make is trying to work through the pain. 

Diabetics have a higher incidence of the condition and are sometimes left with a 

disability. 

Prevention 

Taking frequent breaks from a repetitive activity will do much to prevent the 

condition. Depending on the intensity, that may mean a 10-minute break every 

hour from the repetitive activity. The break should be spent stretching the hands 

and arms and generally moving around. 

Resources 

PERIODICALS 

"Ask the Mayo Physician." Health Oasis Mayo Clinic May 4, 2000. 
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KEY TERMS 

Microcirculation— The passage of blood in the smallest blood vessels of the 

body, such as the capillaries in the hand and fingers. 

Myofascial— The fibrous tissue that encloses and separates layers of muscles. 

Nodule— A swelling or knob that may form on a tendon and make it difficult to 

slide smoothly through its sheath. 

Stenosis— Narrowing of a passageway or opening in the body. In trigger finger it 

is the tendon sheath that narrows. 

Synovial tendon sheath— Where the tendons cross joints, they are sheathed in 

thin membranes known as synovium, which provide lubrication to decrease 

friction. 

Tendon sheath— A membrane covering a tendon. 

Tenosynovitis— Inflammation of a tendon and its enveloping sheath, usually 

resulting from overuse injury. 
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Molecular Transportation 

The term molecular transportation refers to capillary transmission of substances 

and nutrients which is the exchange of fluids at microcirculatory level, most of 

which occurs in the capillaries. Sites where material exchange occurs between the 

blood vessels and tissues of the capillaries, which branches out to increase swap 

areas, minimizing the diffusion distance as well as maximizing the surface area 

during the exchange time.  

Approximately, seven (7) percent of the body's blood is in the capillaries which 

continuously exchange substances with the liquid outside these blood vessels, 

called interstitial fluid. This dynamic displacement of materials between the 

interstitial fluid and the blood is named capillary exchange. These substances pass 

through capillaries through three different systems or mechanisms: diffusion, bulk 

flow, and transcytosis or vesicular transport. The liquid and solid exchanges that 

take place in the microvasculature particularly involve capillaries and post-

capillary venules and collecting venules. 

Capillary walls allow the free flow of almost every substance in plasma. The 

plasma proteins are the only exception, as they are too big to pass through. The 

minimum number of un-absorbable plasma proteins that exit capillaries, enters the 

lymphatic circulation, returning later on to those blood vessels. Those proteins 

which leave capillaries use the first capillary exchange mechanism and the process 

of diffusion, which is caused by kinetic motion of molecules.  

These exchanges of substances are regulated by different mechanisms. These 

mechanisms work together and promote capillary exchange in the following way. 

First, molecules which are diffuse to travel a short distance thanks to the capillary 

wall, the small diameter and the close proximity to each cell having a capillary. 

The short distance is important because the capillary diffusion rate decreases when 

the diffusion distance increases. Then, because of its large number (10-14 million 

capillaries), there is an incredible amount of surface area for exchange. However, 

this only has 5% of the total blood volume (250 ml 5000 ml). Finally, blood flows 

more slowly in the capillaries, given the extensive branching of the blood 

circulation (Transportation).  
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Transvascular 

Trans-vascular transportation of fluid, permits diffusion which is the first and most 

important mechanism that allows the flow of small molecules across capillaries. 

The process depends on the difference of gradients between the interstitium and 

blood, with molecules moving to low concentrated spaces from high concentrated 

ones. Glucose, amino acids, oxygen (O2) and other molecules exit capillaries by 

diffusion to reach the organism’s tissues. Contrarily, carbon dioxide (CO2) and 

other wastes leave tissues and enter capillaries by the same process but in reverse. 

Diffusion through the capillary walls depends on the permeability of the wall to 

which exchange materials, are permeable depends on the endothelial cells forming 

the capillary walls which may be continuous, discontinuous, penetrating and 

fenestrated. The Starling equation is an equation that describes the roles of 

hydrostatic and osmotic forces (the so-called Starling forces) is the movement of 

fluid across capillary endothermiotic fluid. 

Structures of these soluble compounds as mentioned in this section can also be 

found in Storyberry Series – ASTRONOMY by Dr. Valerie Fotso under 

Compounds Found in Venus.    

The second mechanism of capillary exchange also known as trans-vascular motion 

is bulk flow. It is used by small, lipid-insoluble substances in order to cross. This 

movement depends on the physical characteristics of the capillaries. For example, 

continuous capillaries (tight structure) reduce bulk flow, fenestrated capillaries 

(perforated structure) increases bulk flow, and discontinuous capillaries (great 

intercellular gaps) enable bulk flow. In this case, the exchange of materials is 

determined by changes in pressure. When the flow of substances goes from the 

bloodstream or the capillary to the interstitial space or interstitium, the process is 

called filtration. This kind of movement is favored by blood hydrostatic pressure 

(BHP) and interstitial fluid osmotic pressure (IFOP). Otherwise, if the substances 

move from the interstitial fluid to the blood in capillaries, the process is called 

reabsorption. The pressures that favor this movement are blood colloid osmotic 

pressure (BCOP) and interstitial fluid hydrostatic pressure (IFHP). A substance 

will be filtrated or reabsorbed depending on the net filtration pressure (NFP). This 

force is the result of the balance between hydrostatic (BHP and IFHP) and osmotic 

pressures (IFOP and BCOP). These pressures are known as the Starling forces. If 

the calculation of the NFP is positive then there will be filtration, but if it is 

negative then reabsorption will occur.  
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ACRONYMS or 

Abbreviations  

MEANING 

BHP Blood Hydrostatic Pressure 

IFOP Interstitial Fluid Osmotic Pressure 

BCOP Blood Colloid Osmotic Pressure 

IFHP Interstitial Colloid Osmotic Pressure 

NFP Net Pressure Filtration 

 

Soluble Carbohydrates 

Glucose and fructose are monosaccharide sugars. A monosaccharide is the 

smallest unit of sugar, mono meaning 1. 

Sucrose is commonly called table sugar and is a disaccharide. A disaccharide is 

a sugar that is made up of two sugar units, di meaning 2. 

Sucrose is produced as glucose and fructose are joined together by 

a condensation reaction. In the process a water molecule is eliminated. See the 

following equation. 

C6H12O6 + C6H12O6 => C12H22O11 + H2O 

glucose   + fructose => sucrose + water 

Hint: This is an easy way to remember the chemical formula for sucrose. 2 x 

C6H12O6 – H2O = C12H22O11 

The molecular formula for sucrose is C12H22O11 
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Chemical Formula for Sugars 

Sugars are a white crystalline group of soluble carbohydrates that are sweet tasting 

in nature. These sugar molecules include glucose, sucrose, lactose, fructose, 

maltose, lactose and galactose. Sugar molecules are classified as 

monosaccharides or disaccharides. The following table lists the common sugar 

molecules and their chemical formula. 

 Name  Type of sugar (mono =1 or di =2 sugar 

units) 

 Chemical formula of 

sugar 

 Glucose  Monosaccharide  C6H12O6 

 Fructose  Monosaccharide  C6H12O6 

 Galactose  Monosaccharide  C6H12O6 

 Lactose  Disaccharide (glucose + galactose)  C12H22O11 

 Sucrose  Disaccharide (glucose + fructose)  C12H22O11 

 Maltose  Disaccharide (glucose + glucose)  C12H22O11 

The monosaccharides glucose, galactose and fructose all have the same molecular 

formula but they vary in their molecular structures. 

 

The three common disaccharides lactose, sucrose and maltose also have the same 

molecular formula but differ in their structural formula 
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Lactose is also known as ‘milk sugar’ because it is primarily found in dairy 

products. Lactose intolerance is a genetic disorder which affects many people who 

lack the enzyme necessary to break down lactose into glucose and galactose. This 

prevents lactose being absorbed by the body. 

Sucrose is obtained from sugar cane and sugar beet and is commonly called table 

sugar. 

Amino Acids is any of a class of organic compounds that contains at least one 

amino group, –NH 2, and one carboxyl group, –COOH: the alpha-amino acids, 

RCH(NH 2)COOH, are the building blocks from which proteins are constructed. 

All amino acids found in proteins have this basic structure, differing only in the 

structure of the R-group or the side chain.. 

The simplest, and smallest, amino acid found in proteins is glycine for which the 

R-group is a hydrogen (H). 

Basic Structure  
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L-isomer 

In proteins, only the L-isomer is found normally. 

As you travel onward (from the carbonyl carbon to the amino group), the R group 

of L-amino acids will be on the left as shown in the molecular graphic on the right 

 

Treatment for Edema and Over-weight disorder 
 

Diuretics is one of the drugs prescribed to be use for treating Edema and over-

weight disorder during benching or order seasonal eating disorder. It’s good during 

or after those intervals for temperament (-as a flush ones blood system while your 

metabolism gets back to yourself) prescription drugs while keeping up with your 

wellness through your family or internal medicine doctors.  

Dr. Valerie Njee also remarked that diuretics have proven to have positive results 

to patients who may easily gained weight from side effects by consuming beta 

blockers medications for high blood related diseases. It helps in the reduction of 

fluids thus lowering high pressure cause in the blood capillaries. Although it may 

cause side effect such as weakness, it’s still the preference used during 

temperament intervals.  

Definition 

Diuretics are medicines that help reduce the amount of water in the body. 

Purpose 

Diuretics are used to treat the buildup of excess fluid in the body that occurs with 

some medical conditions such as congestive heart failure, liver disease, and kidney 

disease. Some diuretics are also prescribed to treat high blood pressure. Most of 

these drugs act on the kidneys to increase urine output. This reduces the amount of 

fluid in the bloodstream, which in turn lowers blood pressure. 
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Diuretics may be used in surgery to reduce blood pressure and swelling. Mannitol, 

an osmotic diuretic, may be used to reduce swelling in the brain, which may be 

necessary for some neurosurgical procedures. 

Description 

There are several types of diuretics, also called water pills: 

 Loop diuretics, such as bumetanide (Bumex) and furosemide (Lasix), get their 

name from the loop-shaped part of the kidneys where they have their effect. 

 Thiazide diuretics include such commonly used diuretics as hydrochlorothiazide 

(HydroDIURIL, Esidrix), chlorothiazide (Diuril), and chlorthalidone 

(Hygroton). 

 Potassium-sparing diuretics prevent the loss of potassium, which is a problem 

with other types of diuretics; examples of potassium-sparing diuretics are 

amiloride (Midamor) and triamterene (Dyrenium). 

 Osmotic diuretics keep water from being reabsorbed in the kidney. Mannitol, 

which is given by intravenous drip, is commonly used to reduce cerebral edema 

(swelling of the brain). 

 Carbonic anhydrase inhibitors are another form of diuretic. While they cause 

water loss through the kidneys by changing the acidity of urine, their most 

common use is in treatment of glaucoma, an eye disease caused by increased 

pressure inside the eyeball. Acetazolamide (Diamox) is the most commonly 

used carbonix anhydrase inhibitor. Acetazolamide is given by mouth, but other 

drugs may be given as eye drops. 

In addition, some medicines contain combinations of two diuretics. The brands 

Dyazide and Maxzide, for example, contain the thiazide diuretic 

hydrochlorothiazide with the potassium-sparing diuretic triamterene. 

Some nonprescription (over-the-counter) medicines contain diuretics. However, 

the medicines described here cannot be bought without a physician's prescription. 

They are available in tablet, capsule, liquid, and injectable forms. 
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Recommended dosage 

Warnings and cautions apply to the thiazide and loop diuretics, which are given by 

mouth over a long period of time. They do not apply to a single dose of an osmotic 

diuretic, which may be given immediately before or during surgery. 

The recommended dosage depends on the type of diuretic and may be different for 

different patients, but they should check with the physician who prescribed the 

drug or the pharmacist who filled the prescription for the correct dosage, and take 

the medicine exactly as directed. 

Precautions 

Seeing a physician regularly while taking a diuretic is important. The physician 

will check to make sure the medicine is working as it should and will watch for 

unwanted side effects. 

Some people feel unusually tired when they first start taking diuretics. This effect 

usually becomes less noticeable over time, as the body adjusts to the medicine. 

Because diuretics increase urine output, people who take this medicine may need 

to urinate more often, even during the night. Health care professionals can help 

patients schedule their doses to avoid interfering with their sleep or regular 

activities. 

For patients taking the kinds of diuretics that rob potassium from the body, 

physicians may recommend adding potassium-rich foods or drinks such as citrus 

fruits and juices to the diet. Or, they may suggest taking a potassium supplement or 

taking another medicine that keeps the body from losing too much potassium. If 

the physician recommends any of these measures, the patient must make sure to 

closely follow the directions. The patient should not make other diet changes 

without checking with the physician. People who are taking potassium-sparing 

diuretics should not add potassium to their diets, as too much potassium may be 

harmful. 
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People who take diuretics may lose too much water or potassium when they get 

sick, especially if they have severe vomiting and diarrhea. They should check with 

their physicians if they become ill. 

These medicines make some people feel lightheaded, dizzy, or faint when they get 

up after sitting or lying down. Older people are especially likely to have this 

problem. Drinking alcohol, exercising, standing for long periods, or being outdoors 

in hot weather may make the problem worse. To lessen the problem, a person 

should get up gradually and hold onto something for support if possible. The 

patient should avoid drinking too much alcohol and be careful in hot weather or 

when exercising or standing for a long time. 

Anyone who is taking a diuretic should be sure to tell the health care professional 

in charge before having surgical or dental procedures, medical tests, or emergency 

treatment. 

Some diuretics make the skin more sensitive to sunlight. Even brief exposure to 

sun can cause severe sunburn, itching, a rash, redness, or other changes in skin 

color. While being treated with this medicine, the person should avoid being in 

direct sunlight, especially between 10 a.m. and 3 p.m.; wear a hat and tightly 

woven clothing that covers the arms and legs; use a sunscreen with a skin 

protection factor (SPF) of at least 15; protect the lips with a sun-block lipstick; and 

not use tanning beds, tanning booths, or sunlamps. People with fair skin may need 

to use a sunscreen with a higher skin protection factor. 

Special conditions 

People who have certain medical conditions or who are taking certain other 

medicines may have problems if they take diuretics. Before taking these drugs, 

they should be sure to let the physician know about any of these conditions. 

Allergies. Anyone who has had unusual reactions to diuretics 

or sulfonamides (sulfa drugs) in the past should let the physician know. The 

physician should also be told about any allergies to foods, dyes, preservatives, or 

other substances. 



72 
 

Pregnancy. Diuretics will not help the swelling of hands and feet that some women 

experience during pregnancy. In general, pregnant women should not use diuretics 

unless a physician recommends their use. Although studies have not been done on 

pregnant women, studies of laboratory animals show that some diuretics can cause 

harmful effects when taken during pregnancy. 

Breastfeeding. Some diuretics pass into breast milk, but no reports exist of 

problems in nursing babies whose mothers use this medicine. However, thiazide 

diuretics may decrease the flow of breast milk. Women who are breastfeeding and 

need to use a diuretic should check with the physician. 

Other medical conditions. Side effects of some diuretics may be more likely in 

people who have had a recent heart attack or who have liver disease or severe 

kidney disease. Other types of diuretics may not work properly in people with liver 

disease or severe kidney disease. Diuretics may worsen certain medical conditions 

such as gout, kidney stones, pancreatitis, lupus erythematosus, and hearing 

problems. In addition, people with diabetes should be aware that diuretics might 

increase blood sugar levels. People with heart or blood vessel disease should know 

that some diuretics increase cholesterol or triglyceride levels. The risk of an 

allergic reaction to certain diuretics is greater in people with bronchial asthma. 

Before using diuretics, people with any of these medical problems should make 

sure their physicians are aware of their conditions. Also, people who have trouble 

urinating or who have high potassium levels in their blood may not be able to take 

diuretics and should check with a physician before using them. 

Use of certain medicines. Taking diuretics with certain other drugs may affect the 

way the drugs work or may increase the chance of side effects. 

Side effects 

Some side effects may occur such as loss of appetite, nausea and vomiting, 

stomach cramps, diarrhea, and dizziness, usually lessen or go away as the body 

adjusts to the medicine. These problems do not need medical attention unless they 

continue or interfere with normal activities. 
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Depending on the complete regular nutrition of the patients, side effects may occur 

during the first week of taking this drug. Consumption of banana which is high in 

vitamin K helps to reduce / eliminate some of the side effect. 

Patients taking potassium-sparing diuretics should know the signs of too much 

potassium and should check with a physician as soon as possible if any of these 

symptoms occur: 

 irregular heartbeat 

 breathing problems 

 numbness or tingling in the hands, feet, or lips 

 confusion or nervousness 

 unusual tiredness or weakness 

 weak or heavy feeling in the legs 

Patients taking diuretics that cause potassium loss should know the signs of too 

little potassium and should check with a physician as soon as possible if they have 

any of these symptoms: 

 fast or irregular heartbeat 

 weak pulse 

 nausea or vomiting 

 dry mouth 

 excessive thirst 

 muscle cramps or pain 

 unusual tiredness or weakness 

 mental or mood changes 

Interactions 

Diuretics may interact with other medicines. When this happens, the effects of one 

or both of the drugs may change or the risk of side effects may be greater. Anyone 

who takes a diuretic should let the physician know all other medicines he or she is 

taking and should ask whether the possible interactions can interfere with drug 

therapy. Among the drugs that may interact with diuretics are: 
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 Angiotensin-converting enzyme (ACE) inhibitors such as benazepril (Lotensin), 

captopril (Capoten), and enalapril (Vasotec), which are used to treat high blood 

pressure. Taking these drugs with potassium-sparing diuretics may cause levels 

of potassium in the blood to be too high, increasing the chance of side effects. 

 Cholesterol-lowering drugs such as cholestyramine (Questran) and colestipol 

(Colestid). Taking these drugs with combination diuretics such as Dyazide and 

Maxzide may keep the diuretic from working. The person should take the 

diuretic at least one hour before or four hours after the cholesterol-lowering 

drug. 

 Cyclosporine (Sandimmune), a medicine that suppresses the immune system. 

Taking this medicine with potassium-sparing diuretics may increase the chance 

of side effects by causing levels of potassium in the blood to be too high. 

 Potassium supplements, other medicines containing potassium, or salt 

substitutes that contain potassium. Taking these with potassium-sparing 

diuretics may lead to too much potassium in the blood, increasing the chance of 

side effects. 

 Lithium, used to treat bipolar disorder (manic-depressive illness). Using this 

medicine with potassium-sparing diuretics may allow lithium to build up to 

poisonous levels in the body. 

 Digitalis heart drugs such as digoxin (Lanoxin). Using this medicine with 

combination diuretics such as triamterene-hydrocholorthiazide (Dyazide, 

Maxzide) may cause blood levels of the heart to be too high, making side effects 

such as changes in heartbeat more likely. 

The list above does not include every drug that may interact with diuretics. The 

patient is advised to check with a physician or pharmacist before combining 

diuretics with any other prescription or nonprescription (overthe-counter) 

medicine. 
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Definition 

Diuretics are a group of drugs given to help the body eliminate excess fluid 

through the kidneys in order to treat hypertension (high blood pressure), kidney 

and liver disorders, glaucoma, congestive heart failure (CHF), and idiopathic 

intracranial hypertension (pseudotumor cerebri), a condition characterized by 

increased fluid pressure within the blood vessels supplying the brain. 

In addition to prescription diuretics, there are several types of diuretics available in 

over-the-counter formulations or commonplace beverages. 

Purpose 

Diuretics have several purposes in mainstream clinical medicine: 

 To lower blood pressure in people with hypertension 

 To lower fluid pressure inside the eyeball in patients with glaucoma 

 To reduce increased cerebrospinal fluid pressure in idiopathic intracranial 

hypertension 

 To reduce blood pressure and swelling during surgical procedures 

 To reduce bloating and discomfort associated with fluid retention in the 

premenstrual phase of a woman’s monthly cycle 

KEY TERMS 

Caffeine —A plant alkaloid found in coffee, tea, hot chocolate, and some soft 

drinks that functions as a diuretic as well as a central nervous system stimulant. 

Edema —Abnormal and excessive accumulation of fluid in body tissues or certain 

cavities of the body. Edema is a symptom of a number of different kidney, liver, 

and circulatory disorders and is commonly treated with diuretics. 

Electrolyte—Any of several chemicals dissolved in blood and other body fluids 

that are capable of conducting an electric current. The most important electrolytes 

in humans and other animals are sodium, potassium, calcium, magnesium, 

chloride, phosphate, and hydrogen carbonate. 

Ethanol —The chemical name of beverage alcohol. 
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Glaucoma —An eye disorder marked by increased fluid pressure within the 

eyeball that can lead to gradual loss of vision. Glaucoma is sometimes treated with 

diuretics. 

Hypercalcemia —Abnormally high levels of calcium in the blood. 

Hypertension —The medical name for high blood pressure. 

Idiopathic intracranial hypertension —Increased fluid pressure within the blood 

vessels supplying the brain. Obese women are at increased risk of developing this 

disorder. 

Nephrotic syndrome —A disorder marked by a deficiency of albumin (a protein) 

in the blood and its excretion in the urine. 

Ototoxicity —Damage caused to the nerves in the ear that are involved in hearing 

or balance. Ototoxicity is a rare but serious adverse effect of loop diuretics. 

Pamabrom —A mild diuretic found in several over-the-counter compounds for 

the relief of premenstrual discomfort and water retention. 

Purging —A behavior associated with eating disorders that includes self-induced 

vomiting and abuse of laxatives as well as diuretics. 

Theobromine —A breakdown product of caffeine that is responsible for the 

diuretic effect of coffee and tea. 

The connection between diuretics and dieting is twofold. First, many of the 

conditions that are treated by administration of prescription diuretics—particularly 

hypertension, CHF (congestive Heart Failure), and idiopathic intracranial 

hypertension—are more common in obese patients, more difficult to treat in the 

obese population, or both. Thus weight loss and lifestyle change are commonly 

recommended to these patients along with prescription diuretics. 

The second connection is that many dieters use or abuse diuretics as a means to 

quick weight loss. Abuse of diuretics frequently coexists with self-induced 

vomiting and abuse of laxatives in patients with eating disorders This 

combination of behaviors is called purging. Purging may occur in some patients 

with eating disorders as a means to a slender appearance, but it is also common in 

high school and college athletes participating in such weight-related sports as 

rowing, wrestling, gymnastics, and long-distance running.  
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Interstitial Transport 

Is the transportation of plasma and interstitial fluid within our digestive systems 

and body capillaries. The transportation exists because water, ions, and small 

solutes are continuously exchanged between plasma and interstitial fluids across 

the walls of capillaries. Plasma, the major component in blood, communicates 

freely with interstitial fluid through pores and intercellular clefts in capillary 

endothelium.  

The lymphatic system is part of the circulatory system and a vital part of the 

immune system, comprising a network of lymphatic vessels that carry a clear fluid 

called lymph (from Latin lympha meaning water) directionally towards the heart. 

Unlike the cardiovascular system, the lymphatic system is not a closed system. The 

human circulatory system processes an average of 20 liters of blood per day 

through capillary filtration, which removes plasma while leaving the blood cells. 

Roughly 17 liters of the filtered plasma are reabsorbed directly into the blood 

vessels, while the remaining three liters remain in the interstitial fluid. One of the 

main functions of the lymph system is to provide an accessory return route to the 

blood for the surplus three liters. 

The other main function is that of defense in the immune system. Lymph is very 

similar to blood plasma: it contains lymphocytes and other white blood cells. It 

also contains waste products and debris of cells together with bacteria and protein. 

Associated organs which composed of lymphoid tissue and stimulate the 

production of lymphocyte. Lymphocytes are concentrated in the lymph nodes. The 

spleen and the thymus are also lymphoid organs of the immune system. The tonsils 

are lymphoid organs that are also associated with the digestive system. Lymphoid 

tissues contain lymphocytes, and also contain other types of cells for support. The 

system also includes all the structures dedicated to the circulation and production 

of lymphocytes (the primary cellular component of lymph), which also includes 

the bone marrow, and the lymphoid tissue associated with the digestive system.  

Interstitial fluid consists of a water solvent containing sugars, salts, fatty acids, 

amino acids, coenzymes, hormones, neurotransmitters, as well as waste products 

from the cells. The composition of tissue fluid depends upon the exchanges 

between the cells in the biological tissue and the blood. This means that tissue fluid 

has a different composition in different tissues and in different areas of the body. 

Not all of the contents of the blood pass into the tissue, which means that tissue 

fluid and blood are not the same. Red blood cells, platelets and plasma proteins 

cannot pass through the walls of the capillaries. The resulting mixture that does 
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pass through is, in essence, blood plasma without the plasma proteins. Tissue fluid 

also contains some types of white blood cell, which help combat infection. 

Plasmolysis – Is the process where shrinking of the protoplasm of living cells takes 

place due to the loss of lymph (water) by osmosis. 

Lymph is considered to be extracellular fluid until it enters the lymphatic vessels 

where it is then considered to be lymph. The lymphatic system returns protein and 

excess interstitial fluid to the circulation. The ionic composition of the interstitial 

fluid and blood plasma vary due to the Gibbs-Donnan effect. This causes a slight 

difference in the concentration of cations and anions between the two fluid 

compartments. 
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Depiction of a Life Cycle Nutritive Transport Analysis (NTA) 

Theory 

 Synopsis 

 Hypothesis 

 Processes 

 Practical 

 Observation 

 Resolution 

Rework – Reused – Update to Theory 
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Prerequisite: 

Diagnostic Technologies: 

SCANNER, MRI, X-RAY, EEG, ECG and RADIOLOGY 

Diagnostic Techniques: 

Measurement of blood pressure 

Measurement of Temperature 

Injection 

Syringe 

Catheter [In medicine, a catheter /ˈkæθɪtər/ is a thin tube made from medical grade materials 

serving a broad range of functions. Catheters are medical devices that can be 

inserted in the body to treat diseases or perform a surgical procedure.] 

Common Usage: Administering Insulin (glucose) / Diluted Filtrated Drugs or Blood extraction 

using regulatory drip systems of closed IV Catheter (butterfly catheters).  
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Elimination of Urinary Excretion 

 

   

Catheters are regularly used during procedures when a patient has to stay motionless for a period 

of hours. This reduces bathroom usage, hence eliminating interruption such procedures. It’s most 

frequently used during elimination of excess body fluid or insulin rotation / cleansing of our 

excretion organs.  
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NOTES 

 

 

Human physiology is the science of the mechanical, physical, bioelectrical, and biochemical 

functions of humans in good health, wellness of their organs, and the cells of which they are 

composed. Physiology focuses principally at the level of organs and systems. Most aspects of 

human physiology are closely homologous to corresponding aspects of animal physiology, and 

animal experimentation has provided much of the foundation of physiological knowledge. 

Anatomy and physiology are closely related fields of study: anatomy, the study of form, and 

physiology, the study of function, are intrinsically related and are studied in tandem as part of a 

medical curriculum. 

The study of how physiology is altered in disease is pathophysiology. 

 

An anion is an ion that is negatively charged, and is attracted to the anode 

(positive electrode) in electrolysis. A cation has a net positive charge, and is 

attracted to the cathode (negative electrode) during electrolysis.  

Comparison chart 

 Anion Cation 

Examples 

(O2-), sulfide (S2-), fluoride (F-), chloride 

(Cl-), bromide (Br-), iodide (I-), nitride 

(N3-) and hydride (H-) 

sodium (Na+), Iron (Fe2+), and Lead 

(Pb2+) 

Etymology The Greek word ano (up) The Greek word kata (down) 

Charge Negative Positive 

Electrode attracted 

to during electrolysis 

Anode Cathode 

Definition 

An atom or a molecule which is 

negatively charged, i.e. has more 

number of electrons than protons. 

An atom or a molecule which is 

positively charged, i.e. has more 

number of protons than electrons. 

Type of element a nonmetal a metal 

 



85 
 

Nutritious Components and Vitamins 

Macronutrients 

Nutrients / Vitamins Complex Compounds Food Groups 

Carbohydrates  Fibers, Starchy foods, 

Semolina, Rice 

Meats  Beef, lean pork, Bacons, 

Sausages 

Fruits Fructose, Sucrose, Glucose, 

Monosaccharides families  

Oranges, Mangoes, Melons, 

Apricots 

Fibers  Breads, Chips, Crackers 

Proteins RCH(NH 2)COOH Sea foods, eggs, liver, amino 

acids 

Legumes  Vegetables 

Sea Foods  Fish, Oysters,  

Fats  Pork, Nuts 

Oil  Nuts, Oysters, Corn, 

Soybeans 

   

Micronutrients 

Vitamin A  Carrots, Meats 

Vitamin B Riboflavin C17 H20 N4 O6  

Vitamin B2  Leafy vegetables 

Vitamin B6, B12  Liver, eggs 

Vitamin C  Oranges, Grapes, Soda 

drinks, Fruit drinks 

Vitamin D  Milk 

Vitamin E  Fish, Sea foods 

Vitamin K  Bananas 

   

Macrominerals  

Calcium Lactose Milk, Meats 

Potassium  Ripe plantains, bananas 

Iron  Plantains, Milk 

Chromium  Chicken or beef cartilages 

Iodine IO3 Salts 

Sodium NaOH, NH3 Sea salts,  

Magnesium MgO3, MgOH Tuber foods, Yams, Potatoes 

Copper CuSO4 Yams, Maso, Peanuts 
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Illness caused by Improper Nutrients’ Consumption 

Nutrients Deficiency Excess 

Macronutrients  

Calories Starvation, marasmus 
Obesity, diabetes mellitus, cardiovascular 

disease 

Simple 

carbohydrates  

Low energy levels. 
Obesity, diabetes mellitus, cardiovascular 

disease 

Complex 

carbohydrates  

Micronutrient deficiency 
Obesity, cardiovascular disease (high 

glycemic index foods) 

Protein Kwashiorkor  

Obesity starvation, ketoacidosis (in 

diabetics) 

Saturated fat  

Low testosterone levels, vitamin 

deficiencies. 
Obesity, cardiovascular disease 

Trans fat  None Obesity, cardiovascular disease 

Unsaturated fat  Fat-soluble vitamin deficiency Obesity, cardiovascular disease 

Micronutrients  

Vitamin A 

Xerophthalmia and night 

blindness 
Hypervitaminosis A (cirrhosis, hair loss) 

Vitamin B1  Beri-Beri   Stunted growth 

Vitamin B2  Skin and corneal lesions  ? 

Niacin  Pellagra  Dyspepsia, cardiac arrhythmias, birth defects 

Vitamin B12 Pernicious anemia   ? 

Vitamin C Scurvy Diarrhea causing dehydration 

Vitamin D Rickets  

Hypervitaminosis D (dehydration, vomiting, 

constipation) 

Vitamin E Neurological disease 
Hypervitaminosis E (anticoagulant: 

excessive bleeding) 

Vitamin K Hemorrhage  Liver damage 

Omega-3 fats  Cardiovascular Disease  

Bleeding, Hemorrhages, Hemorrhagic 

stroke, reduced glycemic control among 

diabetics 

Omega-6 fats  None Cardiovascular Disease, Cancer 

Cholesterol None Cardiovascular Disease  

Macrominerals  

Calcium 

Osteoporosis, tetany, carpopedal 

spasm, laryngospasm, cardiac 

arrhythmias 

Fatigue, depression, confusion, nausea, 

vomiting, constipation, pancreatitis, 

increased urination, kidney stones 

Magnesium  Hypertension  

Weakness, nausea, vomiting, impaired 

breathing, and hypotension 

Potassium 

Hypokalemia, cardiac 

arrhythmias 
Hyperkalemia, palpitations 

https://en.wikipedia.org/wiki/Macronutrient
https://en.wikipedia.org/wiki/Calorie
https://en.wikipedia.org/wiki/Starvation
https://en.wikipedia.org/wiki/Marasmus
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Simple_carbohydrate
https://en.wikipedia.org/wiki/Simple_carbohydrate
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Complex_carbohydrate
https://en.wikipedia.org/wiki/Complex_carbohydrate
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Protein_%28nutrient%29
https://en.wikipedia.org/wiki/Kwashiorkor
https://en.wikipedia.org/wiki/Rabbit_starvation
https://en.wikipedia.org/wiki/Ketoacidosis
https://en.wikipedia.org/wiki/Saturated_fat
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Trans_fat
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Unsaturated_fat
https://en.wikipedia.org/wiki/Fat-soluble
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Micronutrient
https://en.wikipedia.org/wiki/Vitamin_A
https://en.wikipedia.org/wiki/Xerophthalmia
https://en.wikipedia.org/wiki/Night_blindness
https://en.wikipedia.org/wiki/Night_blindness
https://en.wikipedia.org/wiki/Hypervitaminosis_A
https://en.wikipedia.org/wiki/Thiamin
https://en.wikipedia.org/wiki/Beri-Beri
https://en.wikipedia.org/wiki/Riboflavin
https://en.wikipedia.org/wiki/Lesion
https://en.wikipedia.org/wiki/Niacin
https://en.wikipedia.org/wiki/Pellagra
https://en.wikipedia.org/wiki/Dyspepsia
https://en.wikipedia.org/wiki/Cardiac_arrhythmia
https://en.wikipedia.org/wiki/Vitamin_B12
https://en.wikipedia.org/wiki/Pernicious_anemia
https://en.wikipedia.org/wiki/Vitamin_C
https://en.wikipedia.org/wiki/Scurvy
https://en.wikipedia.org/wiki/Diarrhea
https://en.wikipedia.org/wiki/Dehydration
https://en.wikipedia.org/wiki/Vitamin_D
https://en.wikipedia.org/wiki/Rickets
https://en.wikipedia.org/wiki/Hypervitaminosis_D
https://en.wikipedia.org/wiki/Vitamin_E
https://en.wikipedia.org/wiki/Hypervitaminosis_E
https://en.wikipedia.org/wiki/Vitamin_K
https://en.wikipedia.org/wiki/Hemorrhage
https://en.wikipedia.org/wiki/Omega-3_fatty_acid
https://en.wikipedia.org/wiki/Cardiovascular_Disease
https://en.wikipedia.org/wiki/Hemorrhagic_stroke
https://en.wikipedia.org/wiki/Hemorrhagic_stroke
https://en.wikipedia.org/wiki/Omega-6_fatty_acid
https://en.wikipedia.org/wiki/Cardiovascular_Disease
https://en.wikipedia.org/wiki/Cancer
https://en.wikipedia.org/wiki/Cholesterol
https://en.wikipedia.org/wiki/Cardiovascular_Disease
https://en.wikipedia.org/wiki/Macromineral
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Osteoporosis
https://en.wikipedia.org/wiki/Tetany_%28medical_sign%29
https://en.wikipedia.org/wiki/Carpopedal_spasm
https://en.wikipedia.org/wiki/Carpopedal_spasm
https://en.wikipedia.org/wiki/Laryngospasm
https://en.wikipedia.org/wiki/Cardiac_arrhythmia
https://en.wikipedia.org/wiki/Cardiac_arrhythmia
https://en.wikipedia.org/wiki/Fatigue_%28physical%29
https://en.wikipedia.org/wiki/Clinical_depression
https://en.wikipedia.org/wiki/Confusion
https://en.wikipedia.org/wiki/Nausea
https://en.wikipedia.org/wiki/Vomiting
https://en.wikipedia.org/wiki/Constipation
https://en.wikipedia.org/wiki/Pancreatitis
https://en.wikipedia.org/wiki/Polyuria
https://en.wikipedia.org/wiki/Kidney_stones
https://en.wikipedia.org/wiki/Magnesium
https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Hypotension
https://en.wikipedia.org/wiki/Potassium
https://en.wikipedia.org/wiki/Hypokalemia
https://en.wikipedia.org/wiki/Cardiac_arrhythmia
https://en.wikipedia.org/wiki/Cardiac_arrhythmia
https://en.wikipedia.org/wiki/Hyperkalemia
https://en.wikipedia.org/wiki/Palpitation
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Sodium Hyponatremia  Hypernatremia, hypertension 

Trace minerals  

Iron  Anemia  

Cirrhosis, Hereditary hemochromatosis, 

heart disease 

Iodine  Goiter, hypothyroidism Iodine toxicity (goiter, hypothyroidism) 

https://en.wikipedia.org/wiki/Sodium
https://en.wikipedia.org/wiki/Hyponatremia
https://en.wikipedia.org/wiki/Hypernatremia
https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Trace_mineral
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Anemia
https://en.wikipedia.org/wiki/Cirrhosis
https://en.wikipedia.org/wiki/Hereditary_hemochromatosis
https://en.wikipedia.org/wiki/Heart_disease
https://en.wikipedia.org/wiki/Iodine
https://en.wikipedia.org/wiki/Goiter
https://en.wikipedia.org/wiki/Hypothyroidism
https://en.wikipedia.org/wiki/Iodine#Toxicity
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