
“Diet and Oral Nutrition”.

In Section 1 of this course you will cover these topics:
Nutrition As The Foundation For General And Oral Health

What Is An Adequate Diet?

Energy Balance And Weight Control

Carbohydrates

Protein For Systemic And Oral Health, Meeting Needs In A Multicultural World

Topic : Nutrition As The Foundation For General And Oral Health

Topic Objective:

At the end of the topic student will be able to understand:

 Oral Health Facts

 How Burden Of Oral Diseases Be Reduced

 Activities for Integrated Prevention Of Oral Disease And Health Promotion

 Strategy For Prevention And Control Of Chronic Disease

 Importance of the Senses to Nutrition

 The Senses

 Declining Senses

 Effects of Declining Senses

 Nutrients, Functions and Nutrient Classes

 Nutrients in Body Composition

 Water

 Nutrient Utilization

 Summary and Implications for Dentistry
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Definition/Overview:

Oral health means being free of chronic mouth and facial pain, oral and throat cancer, oral

sores, birth defects such as cleft lip and palate, periodontal (gum) disease, tooth decay and

tooth loss, and other diseases and disorders that affect the mouth and oral cavity.

Key Points:

Oral diseases share common risk factors with the four leading chronic diseases --

cardiovascular diseases, cancer, chronic respiratory diseases and diabetes -- including

unhealthy diet, tobacco use, and harmful alcohol use. Poor oral hygiene is also a risk factor.

1. Oral Health Facts

 The most common oral diseases are dental cavities and periodontal (gum) disease.

 60-90% of school children worldwide have dental cavities.

 Severe periodontal (gum) disease, which may result in tooth loss, is found in 5-20% of

middle-aged adults; the rate varies across geographical regions.

 Incidence of oral cancer ranges from one to 10 cases per 100 000 population in most

countries.

 Birth defects such as cleft lip and palate occur in around one per 500-700 of all births; the

birth prevalence rate varies substantially across ethnic groups and geographical areas.

 40-50% of people who are HIV-positive have oral fungal, bacterial or viral infections, which

often occur early in the course of HIV infection.

 Traditional curative dental care is a significant economic burden for many high-income

countries, where 5-10% of public health expenditure relates to oral health.

2. Burden Of Oral Diseases Be Reduced

The burden of oral diseases and other chronic diseases can be decreased simultaneously by

addressing common risk factors such as tobacco use and unhealthy diet:

 Decreased intake of sugars and well-balanced nutrition prevent tooth decay and premature

tooth loss.

 Tobacco cessation and decreased alcohol consumption reduce risk for oral cancers,

periodontal disease, and tooth loss.
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 Fruit and vegetable consumption is protective against oral cancer.

 Effective use of protective sports and motor vehicle equipment reduces facial injuries.

Dental cavities can be prevented by a low level of fluoride constantly maintained in the oral

cavity. Fluoride can be obtained from fluoridated drinking water, salt, milk, mouth rinse or

toothpaste, as well as from professionally-applied fluorides. Long-term exposure to an

optimal level of fluoride results in fewer cavities in both children and adults. By using these

prevention strategies, the high cost of dental treatments can be avoided.

3. Activities for Integrated Prevention Of Oral Disease And Health Promotion

The public health solutions for oral diseases are most effective when they are integrated with

other chronic diseases and with national public health programmes. The activities of the

World Health Organization (WHO) span advocacy, prevention and treatment:

 Advocacy for a common risk factor approach to prevent oral and other chronic diseases

simultaneously;

 Fluoridation programmes to improve fluoride access in low-income countries;

 Technical support for countries that are integrating oral health into their public health

systems.

4. Strategy For Prevention And Control Of Chronic Disease

WHO's oral health activities are integrated into the overall WHO chronic disease prevention

and control framework of the Department of Chronic Diseases and Health Promotion. The

strategic objectives of the Department are to raise awareness about the global epidemic of

chronic diseases; create healthy environments, especially for poor and disadvantaged

populations; slow and reverse trends in common chronic disease risk factors such as

unhealthy diet and physical inactivity; and prevent premature deaths and avoidable disability

due to major chronic diseases.

5.Importance of the Senses to Nutrition

 Taste and smell contribute significantly to appetite and the ability to enjoy food

 Decreased ability to taste and/or smell food can cause major declines in appetite and

ultimately to malnutrition
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 Taste is the only sensory system, with the exception of pain, that is fully developed at birth

6. Taste

 Humans are born with about 10,000 taste buds, which turn over approximately every 10 days

 The continuous renewal process makes the sense of taste particularly vulnerable to

malnutrition

 Taste buds are found in the dorsal surface of the tongue, the soft palate, pharynx, larynx,

epiglottis, uvula and first third of the esophagus

7. Smell

 Humans can detect from 10,000 to over 100,000 different odors and pheromones (which

elicit hormonal or behavioral responses)

 Odors can be detected only if the flavor molecules are in vapor form

 Cold foods cannot be smelled until they warm up

8. The Senses

 The trigeminal system of nerve branches running between the brain, nose, and mouth detects

irritants such as hot chili, pepper, mint and carbonation

 Taste, smell, reaction to irritants, texture, temperature, color and appearance all work together

to determine total flavor

9. Declining Senses

 Taste and smell decline significantly with age; sense of smell declines faster than taste

 Medications, health conditions, and radiation therapy can all decrease (hypogeusia) or alter

(dysgeusia) taste perception

 Impaired taste perception can increase risk of food poisoning when the ability to discern

spoilage by taste is impaired

10. Effects of Declining Senses

As taste sensitivity diminishes, people may compensate by increasing their use of salt and

sugar

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

4
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Hypertension

Root Caries

Upper dentures can blunt taste sensation by covering taste buds

11. What Does Nutrition Really Mean Today?

Of the ten leading causes of death today, several have poor diet as a risk factor: e.g.

Heart Disease

Stroke

Diabetes

Some Cancers

These account for two-thirds of all deaths in North America

12. Nutrition Today

 Todays nutrition research is focusing upon determining other health effects of food

components beyond just the nutrients themselves

 A major goal is to determine how nutrition can help prevent chronic diseases and prolong life

13. The Language of Nutrition

Although the terms diet and nutrition are often used interchangeably, they actually have

important differences that are particularly significant in the practice of dentistry

14. Essential Nutrients

The essential nutrients:

Are necessary for body function

Are not synthesized by the body
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Must be provided in the diet (with a few exceptions)

Disease is associated with deficiency. There are 45 essential nutrients for humans

15. Nutrient Classes

Food is defined as that which is eaten to provide necessary nutritive elements. Foods have

many components

Water

Fiber

Phytochemicals

Essential nutrients

Non-essential nutrients

16. Nutrients

The nutrients are traditionally classified into six classes:

Carbohydrates

Protein

Fat

Vitamins

Minerals

Water

17. Nutrient Functions

 Nutrients are required on a consistent basis and serve a variety of essential functions

 Providing energy sources for body function (carbohydrate, protein, fat)
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 Maintaining a constant internal environment (water, minerals, protein, fat, carbohydrates,

vitamins)

 Providing structural components for growth, development, and maintenance of body tissues

and fluids (protein, fat, water)

 Regulating metabolic processes (carbohydrate, protein, fat, vitamins, minerals, water)

18. Malnutrition

 Malnutrition merely means bad nutrition

 Term is often used primarily to describe the undernutrition seen in nutrient and calorie

deficiencies

 Any aberrations from optimal nutriture can rightfully be called malnutrition

 Obesity, nutrient deficiency anemias, high fat diets leading to elevated serum lipids, and

nutrient excesses can all be considered malnutrition

 Primary malnutrition results from inadequate food intake

o Etiology is usually socioeconomic

o Adequate food may be unavailable or inaccessible

o Cost may be prohibitive

o Lack of knowledge may lead to improper food choices

o Preparation techniques may result in nutrient destruction

 Secondary (or conditioned) malnutrition occurs when there is interference with adequate

digestion, absorption, or utilization of foods

o Diet chosen is adequate, but physiological factors interfere with proper

nutrient utilization

o Dental problems, drug-nutrient interactions, digestive disturbances, and

malabsorption syndromes may contribute

19. Nutrients in Body Composition

 The body is composed of elements derived from nutrients

 More than 95% of body weight is made of nonmetallic elements: carbon, hydrogen, oxygen,

and nitrogen (water)
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 The remainder is made up of mineral elements, with calcium and phosphorus being the most

highly represented

20. Water

 Responsible for about 60% of body weight

 Majority is intracellular, with the remainder as extracellular in serum, cerebrospinal fluid,

tissue spaces, and saliva

 Essential to body function

o Normal weight human can live without food for about 60 days but can live

without water for only 14 days maximum

21. Nutrient Utilization

Energy requirements of the body take priority over all other functions, Glucose, glycogen,

glycerol, and fatty acids produce most body energy, If the supply is inadequate, amino acids

will be used as well energy is derived from:

Carbohydrates (4 kcal/gram)

Fat (9 kcal/gram)

Protein (4 kcal/gram)

Alcohol (7 kcal/gram)

22. Summary and Implications for Dentistry

Nutrition is the foundation for the oral cavity and the entire body. Nutritional problems can

affect the oral cavity directly and indirectly. Problems of the oral cavity can have a major

impact on eating and subsequent nutritional status. The challenge for the dental team is to be

able to recognize nutritional problems when they exist and to help patients optimize their

nutritional status for the sake of their oral and total health
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Topic : What Is An Adequate Diet?

Topic Objective:

At the end of the topic student will be able to understand:

 Antioxidants

 Oxidative Stress

 Antioxidants Work

 Phytochemicals

 Functional Foods

 Nutritional Genomics

 Concepts That Provide the Basis for Nutritional Genomic Research

 Guidelines to Consider When Evaluating Products and Programs

 Implications for Dentistry

Definition/Overview:

An adequate diet contains all nutrients necessary for long-term survival. It may not

necessarily be optimal or have any variety. A balanced diet refers to a diet that does not have

too much of just one thing. For instance, if you eat nothing but rice, pasta, potatoes, bread,

and corn, then that is NOT a balanced diet because it has too many starches and not enough

protein, fiber, or fat. A moderate diet is like a balanced diet. Not extreme in any way: not

extremely low fat, not extremely low carb, not extremely high sugar; everything is very

moderate. However 'moderate' tends to be a VERY subjective term, because what is moderate

for one person may not be moderate for another. A varied diet simply means you are not

eating the same foods every day; the foods that you eat vary, which prevents you from

becoming deficient in any nutrient.

Key Points:

1. Antioxidants

An antioxidant is a molecule capable of slowing or preventing the oxidation of other

molecules. Oxidation is a chemical reaction that transfers electrons from a substance to an
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oxidizing agent. Oxidation reactions can produce free radicals, which start chain reactions

that damage cells. Antioxidants terminate these chain reactions by removing free radical

intermediates, and inhibit other oxidation reactions by being oxidized themselves. As a result,

antioxidants are often reducing agents such as thiols or polyphenols. Although oxidation

reactions are crucial for life, they can also be damaging; hence, plants and animals maintain

complex systems of multiple types of antioxidants, such as glutathione, vitamin C, and

vitamin E as well as enzymes such as catalase, superoxide dismutase and various

peroxidases. Low levels of antioxidants, or inhibition of the antioxidant enzymes, causes

oxidative stress and may damage or kill cells. As oxidative stress might be an important part

of many human diseases, the use of antioxidants in pharmacology is intensively studied,

particularly as treatments for stroke and neurodegenerative diseases. However, it is unknown

whether oxidative stress is the cause or the consequence of disease. Antioxidants are also

widely used as ingredients in dietary supplements in the hope of maintaining health and

preventing diseases such as cancer and coronary heart disease. Although initial studies

suggested that antioxidant supplements might promote health, later large clinical trials did not

detect any benefit and suggested instead that excess supplementation may be harmful. In

addition to these uses of natural antioxidants in medicine, these compounds have many

industrial uses, such as preservatives in food and cosmetics and preventing the degradation of

rubber and gasoline.

2. Oxidative Stress

Oxidative stress is caused by an imbalance between the production of reactive oxygen and a

biological system's ability to readily detoxify the reactive intermediates or easily repair the

resulting damage. All forms of life maintain a reducing environment within their cells. This

reducing environment is preserved by enzymes that maintain the reduced state through a

constant input of metabolic energy. Disturbances in this normal redox state can cause toxic

effects through the production of peroxides and free radicals that damage all components of

the cell, including proteins, lipids, and DNA. In humans, oxidative stress is involved in many

diseases, such as atherosclerosis, Parkinson's disease, Heart Failure, Myocardial Infarction,

Alzheimer's disease and chronic fatigue syndrome, but it may also be important in prevention

of aging by induction of a process named mitohormesis. Reactive oxygen species can be

beneficial, as they are used by the immune system as a way to attack and kill pathogens.

Reactive oxygenspecies are also used in cell signaling. This is dubbed redox signaling.
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3. Antioxidants Work

Attack and scavenge the free radicals, protecting cellular components from being destroyed.

The bodys antioxidant system is made of:

 Enzymes (superoxide dismutase, glutathione peroxidase), vitamins, minerals, and other

compounds

4. Phytochemicals

Biologically active substances in plants that give plants their color, odor, flavor, and defense

systems associated with protection against chronic diseases Found in fruits, vegetables, and

whole grains may be the combined effects of phytochemicals in whole foods that provide the

most benefit.

5. Functional Foods

A generic term for any foods, modified food, or food ingredient that may provide a health

benefit beyond the traditional nutrients it contains Also known as nutraceuticals,

pharmafoods, and designer foods Also include foods fortified and marketed as dietary

supplements

6. Nutritional Genomics:

The New Frontier also known as nutritional genetics or nutrigenetics Area of research focused on

the effects of individual gene variations on individual nutritional needs Potential in the future

prevention of diet-related diseases

7. Nutritional Genomics

Attempts to understand how certain food components influence metabolic pathways and

long-term disease risk Focuses on identifying gene-diet interactions, determining the

underlying mechanisms, and validating the tools developed
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8. Concepts That Provide the Basis for Nutritional Genomic Research

Under certain circumstances and in some individuals, diet can be a serious risk factor for a

number of diseases Common dietary chemicals can act on the human genome to alter gene

expression or structure The degree to which diet influences the balance between healthy and

disease states may depend upon a persons genetic makeup Some diet-modulated genes are

likely to play a role in the onset, incidence, progression, and/or severity of chronic diseases

Dietary intervention based on knowledge of nutritional requirement, nutritional status, and

genotype can be used to prevent, mitigate, or cure chronic diseases

9. Guidelines to Consider When Evaluating Products and Programs

Ensure the product can be supported with at least two confirmatory studies Ensure the

commercial company producing and distributing the tests and associated nutritional products

has a sufficient commitment to the privacy of an individuals genetic information Evaluate the

nature of the recommended nutritional solutions/products to ensure they are practical and

recommendations are made within the context of a healthy diet If the company is providing

nutritional supplements, find out how they can ensure consistency in quality and

effectiveness of their products

10. Implications for Dentistry

The dental health professional should:

 Provide diet education relative to oral disease management

 Refer patients to registered dieticians for medical nutrition therapy

 Understand the principles underlying basic diet adequacy and be able to provide diet

education relevant to oral and overall health
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Topic : Energy Balance And Weight Control

Topic Objective:

At the end of the topic student will be able to understand:

 Energy balance

 Weight loss and weight control through exercise and physical activity

Definition/Overview:

The relation of the amount of utilizable energy taken into the body to that which is employed

for internal work, external work, and the growth and repair of tissues.

Key Points:

1. Energy balance

Energy balance has the following meanings in several fields:

 In physics, energy balance is a systematic presentation of energy flows and transformations in

a system. Theoretical basis for an energy balance is the first law of thermodynamics

according to which energy cannot be created or destroyed, only modified in form. Energy

sources or wave of energy are therefore inputs and outputs of the system under observation.

 In biology, total body energy balance is measured with the following equation: Energy intake

= internal heat produced + external work + energy storage. The Dynamic Energy Budget

theory makes explicit use of energy, mass and time balances. One Calorie (or kilogram

calorie) equals the energy needed to increase the temperature of 1 kg of water by 1 C. This is

about 4.184 kJ.

 In energy economics, the energy balance of a country is an aggregate presentation of all

human activities related to energy, except for natural and biological processes. National

energy balances are compiled on at least an annual basis. Common methodology for

compilation and presentation of energy balances allows simple addition of national energy

balances to form supranational ones, such as is compiled for the European Union. United
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Nations compile energy balances for all member countries. International Energy Agency, a

specialised agency of OECD is regularly preparing world energy balances.

 In engineering, energy balances are used to quantify the energy used or produced by a

system. This can be used to build complex differential equation models to design and analyze

real systems. To make an energy balance for a system is very similar to making a Mass

balance but there are a few differences to remember, e.g. 1) that a specific system might be

closed in a mass balance sense, but open as far as the energy balance is concerned and 2) that

while it is possible to have more than one mass balance for a system there can be only one

energy balance. If a balance is made for total energy, the energy balance becomes

IN=OUT+ACC (where ACC stands for accumulation). Notice that there is no production

(PROD) term since energy can not be produced, only converted. If instead some kinds of

energy are ignored, e.g. if a heat balance is made the energy balance becomes

IN+PROD=OUT+ACC (if heat is consumed the PROD term is negative, compare Mass

balance.

 When comparing fuel production, energy balance is the difference between the energy

produced by 1 kg of the fuel (i.e. biodiesel, petroleum, uranium ) and the energy necessary to

produce it (extraction (e.g. drilling or cultivation of energetic plants), transportation, refining

etc). Other factors affect fuel selection, such as portability. See also net energy gain and

EROEI.

 In geography, specifically climatology and hydrology, the "'energy balance'" refers to the

total of all energy inputs and outputs at any location; these include solar, atmospheric

transfer, and ground conducted energy.

 In groundwater and groundwater flow the energy balance of a groundwater body is the

balance of incoming hydraulic energy associated with inflow into the body, energy associated

with the outflow, energy associated with conversion into heat due to friction of flow, and the

resulting change of energy status or groundwater level. See also Groundwater energy balance.

2. Weight loss and weight control through exercise and physical activity

Exercise helps to control your weight by using excess calories that otherwise would be stored

as fat. your body weight is regulated by the number of calories you eat and use each day.

Everything you eat contains calories, and everything you do uses calories, including sleeping,

breathing, and digesting food. Any physical activity in addition to what you normally does

will use extra calories.
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Regular exercise is an important part of effective weight loss and weight maintenance. It also

can help prevent several diseases and improve your overall health. It does not matter what

type of physical activity you perform--sports, planned exercise, household chores, yard work,

or work-related tasks--all are beneficial.

Studies show that even the most inactive people can gain significant health benefits if they

accumulate 30 minutes or more of physical activity per day. Research consistently shows that

regular physical activity, combined with healthy eating habits, is the most efficient and

healthful way to control your weight. Whether you are trying to lose weight or maintain it,

you should understand the important role of physical activity and include it in your lifestyle.

Balancing the calories you use through physical activity with the calories you eat will help

you achieve your desired weight

 When you eat more calories than you need to perform your day's activities, your body stores

the extra calories and you gain weight

 When you eat fewer calories than you use, your body uses the stored calories and you lose

weight.

 When you eat the same amount of calories as your body uses, your weight stays the same.

Any type of physical activity you choose to do--strenuous activities such as running or

aerobic dancing or moderate-intensity activities such as walking or household work--will

increase the number of calories your body uses. The key to successful weight control and

improved overall health is making physical activity a part of your daily routine.

Topic : Carbohydrates

Topic Objective:

At the end of the topic student will be able to understand:

 Classification

 Nutrition
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 Oligosaccharides and polysaccharides

 Disaccharides

 Use in living organisms

 Conformation

 Classification of monosaccharides

 Monosaccharides

Definition/Overview:

Carbohydrates (from 'hydrates of carbon') or saccharides (Greekσάκχαρον, skcharon,

meaning "sugar") are the most abundant of the four major classes of biomolecules. They fill

numerous roles in living things, such as the storage and transport of energy (eg: starch,

glycogen) and structural components (eg: cellulose in plants, chitin and cartilage in animals).

Additionally, carbohydrates and their derivatives play major roles in the working process of

the immune system, fertilization, pathogenesis, blood clotting, and development.

Key Points:

Chemically, carbohydrates are simple organic compounds that are aldehydes or ketones with

many hydroxyl groups added, usually one on each carbon atom that is not part of the

aldehyde or ketone functional group. The basic carbohydrate units are called

monosaccharides, such as glucose, galactose, and fructose. The general stoichiometric

formula of an unmodified monosaccharide is (CH2O)n, where n is any number of three or

greater; however, not all carbohydrates conform to this precise stoichiometric definition (eg:

uronic acids, deoxy-sugars such as fucose), nor are all chemicals that do conform to this

definition automatically classified as carbohydrates. Monosaccharides can be linked together

into what are called polysaccharides (or oligosaccharides) in almost limitless ways. Many

carbohydrates contain one or more modified monosaccharide units that have had one or more

groups replaced or removed. For example, deoxyribose, a component of DNA, is a modified

version of ribose; chitin is composed of repeating units of N-acetylglucosamine, a nitrogen-

containing form of glucose. While the scientific nomenclature of carbohydrates is complex,

the names of carbohydrates very often end in the suffix -ose.
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1. Monosaccharides

D-glucose is an aldohexose with the formula (CH2O)6. The red atoms highlight the aldehyde

group, and the blue atoms highlight the asymmetric center furthest from the aldehyde;

because this -OH is on the right of the Fischer projection, this is a D sugar.

Monosaccharides are the simplest carbohydrates in that they cannot be hydrolyzed to smaller

carbohydrates. The general chemical formula of an unmodified monosaccharide is (CH2O)n,

where n is any number of three or greater.

2. Classification of monosaccharides

Monosaccharides are classified according to three different characteristics: the placement of

its carbonyl group, the number of carbon atoms it contains, and its chiral handedness. If the

carbonyl group is an aldehyde, the monosaccharide is an aldose; if the carbonyl group is a

ketone, the monosaccharide is a ketose. Monosaccharides with three carbon atoms are called

trioses, those with four are called tetroses, five are called pentoses, six are hexoses, and so on.

These two systems of classification are often combined. For example, glucose is an

aldohexose (a six-carbon aldehyde), ribose is an aldopentose (a five-carbon aldehyde), and

fructose is a ketohexose (a six-carbon ketone).

Each carbon atom bearing a hydroxyl group (-OH), with the exception of the first and last

carbons, are asymmetric, making them stereocenters with two possible configurations each

(R or S). Because of this asymmetry, a number of isomers may exist for any given

monosaccharide formula. The aldohexose D-glucose, for example, has the formula (CH2O)6,

of which all but two of its six carbons atoms are stereogenic, making D-glucose one of 24 =

16 possible stereoisomers. In the case of glyceraldehyde, an aldotriose, there is one pair of

possible stereoisomers, which are enantiomers and epimers. 1,3-dihydroxyacetone, the ketose

corresponding to the aldose glyceraldehyde, is a symmetric molecule with no stereocenters).

The assignment of D or L is made according to the orientation of the asymmetric carbon

furthest from the carbonyl group: in a standard Fischer projection if the hydroxyl group is on

the right the molecule is a D sugar, otherwise it is an L sugar. Because D sugars are

biologically far more common, the D is often omitted
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3. Conformation

The aldehyde or ketone group of a straight-chain monosaccharide will react reversibly with a

hydroxyl group on a different carbon atom to form a hemiacetal or hemiketal, forming a

heterocyclic ring with an oxygen bridge between two carbon atoms. Rings with five and six

atoms are called furanose and pyranose forms, respectively, and exist in equilibrium with the

straight-chain form. During the conversion from straight-chain form to cyclic form, the

carbon atom containing the carbonyl oxygen, called the anomeric carbon, becomes a chiral

center with two possible configurations: the oxygen atom may take a position either above or

below the plane of the ring. The resulting possible pair of stereoisomers are called anomers.

In the α anomer, the -OH substituent on the anomeric carbon rests on the opposite side (trans)

of the ring from the CH2OH side branch. The alternative form, in which the CH2OH

substituent and the anomeric hydroxyl are on the same side (cis) of the plane of the ring, is

called the β anomer. You can remember that the β anomer is cis by the mnemonic, "It's

always better to βe up". Because the ring and straight-chain forms readily interconvert, both

anomers exist in equilibrium.

4. Use in living organisms

Monosaccharides are the major source of fuel for metabolism, being used both as an energy

source (glucose being the most important in nature) and in biosynthesis. When

monosaccharides are not immediately needed by many cells they are often converted to more

space efficient forms, often polysaccharides. In many animals, including humans, this storage

form is glycogen, especially in liver and muscle cells. In plants, starch is used for the same

purpose.

5. Disaccharides

Two joined monosaccharides are called a disaccharide and these are the simplest

polysaccharides. Examples include sucrose and lactose. They are composed of two

monosaccharide units bound together by a covalent bond known as a glycosidic linkage

formed via a dehydration reaction, resulting in the loss of a hydrogen atom from one

monosaccharide and a hydroxyl group from the other. The formula of unmodified
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disaccharides is C12H22O11. Although there are numerous kinds of disaccharides, a handful of

disaccharides are particularly notable. Sucrose, Figured to the right, is the most abundant

disaccharide, and the main form in which carbohydrates are transported in plants. It is

composed of one D-glucose molecule and one D-fructose molecule. The systematic name for

sucrose, O-α-D-glucopyranosyl-(1→2)-D-fructofuranoside, indicates four things:

 Its monosaccharides: glucose and fructose

 Their ring types: glucose is a pyranose, and fructose is a furanose

 How they are linked together: the oxygen on carbon number 1 (C1) of α-D-glucose is linked

to the C2 of D-fructose.

 The -oside suffix indicates that the anomeric carbon of both monosaccharides participates in

the glycosidic bond.

Lactose, a disaccharide composed of one D-galactose molecule and one D-glucose molecule,

occurs naturally in mammalian milk. The systematic name for lactose is O-β-D-

galactopyranosyl-(1→4)-D-glucopyranose. Other notable disaccharides include maltose (two

D-glucoses linked α-1,4) and cellulobiose (two D-glucoses linked β-1,4).

6. Oligosaccharides and polysaccharides

Oligosaccharides and polysaccharides are composed of longer chains of monosaccharide

units bound together by glycosidic bonds. The distinction between the two is based upon the

number of monosaccharide units present in the chain. Oligosaccharides typically contain

between two and nine monosaccharide units, and polysaccharides contain greater than ten

monosaccharide units. Definitions of how large a carbohydrate must be to fall into each

category vary according to personal opinion. Examples of oligosaccharides include the

disaccharides mentioned above, the trisaccharide raffinose and the tetrasaccharide stachyose.

Oligosaccharides are found as a common form of protein posttranslational modification. Such

posttranslational modifications include the Lewis and ABO oligosaccharides responsible for

blood group classifications and so of tissue incompatibilities, the alpha-Gal epitope

responsible for hyperacute rejection in xenotransplanation, and O-GlcNAc modifications.

Polysaccharides represent an important class of biological polymers. Their function in living

organisms is usually either structure or storage related. Starch (a polymer of glucose) is used

as a storage polysaccharide in plants, being found in the form of both amylose and the
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branched amylopectin. In animals, the structurally similar glucose polymer is the more

densely branched glycogen, sometimes called 'animal starch'. Glycogen's properties allow it

to be metabolized more quickly, which suits the active lives of moving animals. Cellulose

and chitin are examples of structural polysaccharides. Cellulose is used in the cell walls of

plants and other organisms, and is claimed to be the most abundant organic molecule on

earth. It has many uses such as a significant role in the paper and textile industries, and is

used as a feedstock for the production of rayon (via the viscose process), cellulose acetate,

celluloid, and nitrocellulose. Chitin's structure has a similar structure, but has nitrogen

containing side branches, increasing its strength. It is found in arthropod exoskeletons and in

the cell walls of some fungi. It also has multiple uses, including surgical threads. Other

polysaccharides include callose or laminarin, chrysolaminarin, xylan, mannan, fucoidan, and

galactomannan.

7. Nutrition

Carbohydrates require less water to digest than proteins or fats and are the most common

source of energy in living things. Proteins and fat are necessary building components for

body tissue and cells and are also a source of energy for most organisms.

Carbohydrates are not essential nutrients in humans: the body can obtain all its energy from

protein and fats. However, the brain and neurons generally cannot burn fat and need glucose

for energy; the body can make some glucose from a few of the amino acids in protein and

also from the glycerol backbone in triglycerides. Carbohydrate contains 3.75 and proteins 4

kilocalories per gram, respectively, while fats contain 9 kilocalories per gram. In the case of

protein, this is somewhat misleading as only some amino acids are usable for fuel. Likewise,

in humans, only some carbohydrates are usable for fuel; many monosaccharides and some

disaccharides. Other carbohydrate types can be used, but only with the assistance of gut

bacteria. Ruminants and termites can even process cellulose, which is indigestible to other

organisms. Foods high in carbohydrates include breads, pastas, beans, potatoes, bran, rice and

cereals. Most such foods are high in starch. Based on the effects on risk of heart disease and

obesity, the Institute of Medicine recommends that American and Canadian adults get

between 40-65% of dietary energy from carbohydrates. The Food and Agriculture

Organization and World Health Organization jointly recommend that national dietary

guidelines set a goal of 55-75% of total energy from carbohydrates, but only 10% directly

from sugars (their term for simple carbohydrates).
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8. Classification

Carbohydrates can be classified as simple (monosaccharides and disaccharides) or complex

(oligosaccharides and polysaccharides). The term complex carbohydrate was first used in the

Senate Select Committee publication Dietary Goals for the United States (1977), where it

denoted "fruit, vegetables and whole-grains". Dietary guidelines generally recommend that

complex carbohydrates, and such nutrient-rich simple carbohydrate sources such as fruit

(glucose or fructose) and dairy products (lactose) make up the bulk of carbohydrate

consumption. This excludes such sources of simple sugars as candy and sugary drinks. The

USDA's Dietary Guidelines for Americans 2005 dispensed with the simple/complex

distinction, instead recommending fiber-rich foods and whole grains. The glycemic index and

glycemic load concepts have been developed to characterize food behavior during human

digestion. They rank carbohydrate-rich foods based on the rapidity of their effect on blood

glucose levels. The insulin index is a similar, more recent classification method which ranks

foods based on their effects on blood insulin levels, which are caused by glucose (or starch)

and some amino acids in food. Glycemic index is a measure of how quickly food glucose is

absorbed, while glycemic load is a measure of the total absorbable glucose in foods.

Topic : Protein For Systemic And Oral Health, Meeting Needs In A Multicultural
World

Topic Objective:

At the end of the topic student will be able to understand:

 Structure determination

 Structure of proteins

 Biochemistry

 Functions of Proteins in the Body

 Proteins
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Definition/Overview:

Proteins are organic compounds made of amino acids arranged in a linear chain and joined

together by peptide bonds between the carboxyl and amino groups of adjacent amino acid

residues. The sequence of amino acids in a protein is defined by the sequence of a gene,

which is encoded in the genetic code. In general, the genetic code specifies 20 standard

amino acids, however in certain organisms the genetic code can include selenocysteine - and

in certain archaea - pyrrolysine. The residues in a protein are often observed to be chemically

modified by post-translational modification, which can happen either before the protein is

used in the cell, or as part of control mechanisms. Proteins can also work together to achieve

a particular function, and they often associate to form stable complexes. Like other biological

macromolecules such as polysaccharides and nucleic acids, proteins are essential parts of

organisms and participate in every process within cells. Many proteins are enzymes that

catalyze biochemical reactions and are vital to metabolism. Proteins also have structural or

mechanical functions, such as actin and myosin in muscle and the proteins in the

cytoskeleton, which form a system of scaffolding that maintains cell shape.

Key Points:

1. Proteins

Proteins are important in cell signaling, immune responses, cell adhesion, and the cell cycle.

Proteins are also necessary in animals' diets, since animals cannot synthesize all the amino

acids they need and must obtain essential amino acids from food. Through the process of

digestion, animals break down ingested protein into free amino acids that are then used in

metabolism. The word protein comes from the Greek wordπρώτειος (proteios) "primary".

Proteins were first described and named by the Swedish chemist Jns Jakob Berzelius in 1838.

However, the central role of proteins in living organisms was not fully appreciated until 1926,

when James B. Sumner showed that the enzyme urease was a protein. The first protein to be

sequenced was insulin, by Frederick Sanger, who won the Nobel Prize for this achievement

in 1958. The first protein structures to be solved were hemoglobin and myoglobin, by Max

Perutz and Sir John Cowdery Kendrew, respectively, in 1958. The three-dimensional

structures of both proteins were first determined by x-ray diffraction analysis; Perutz and

Kendrew shared the 1962 Nobel Prize in Chemistry for these discoveries.
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2. Functions of Proteins in the Body

Proteins play a major role in ensuring your health well being. There are innumerable

functions of proteins in the body. Well, the primary functions of proteins include building and

repairing of body tissues, regulation of body processes and formation of enzymes and

hormones. Read further to explore information about protein role in health. Proteins aid in the

formation of antibodies that enable the body to fight infection. Proteins serve as a major

energy supplier. There are distinctive kinds of proteins, each performing a unique function in

the body. Proteins form a major part of your body, next to water. The composition of proteins

in the body is like that muscle contains about 1/3 protein, bone about 1/5 part and skin

consists of 1/10 portion. The rest part of proteins is in the other body tissues and fluids. Even

blood contains loads of proteins. In fact the hemoglobin molecule is nothing but proteins. Our

body requires proteins for the purpose of maintenance and healthy growth. The need for

consuming proteins is especially more for infants, young children, pregnant women and

recovering patients. There is a constant breakdown of proteins in the body and this explains

the reason why we need to consume proteins on a regular daily basis. It becomes of prime

importance to ensure that you have your daily-recommended protein intake, so as to improve

your health fitness.

3. Biochemistry

Resonance structures of the peptide bond that links individual amino acids to form a protein

polymer. Section of a protein structure showing serine and alanine residues linked together by

peptide bonds. Carbons are shown in white and hydrogens are omitted for clarity. Proteins are

linear polymers built from 20 different L-α-amino acids. All amino acids possess common

structural features, including an αcarbon to which an amino group, a carboxyl group, and a

variable side chain are bonded. Only proline differs from this basic structure as it contains an

unusual ring to the N-end amine group, which forces the CONH amide moiety into a fixed

conformation. The side chains of the standard amino acids, detailed in the list of standard

amino acids, have different chemical properties that produce three-dimensional protein

structure and different reactivities, are therefore critical to protein function. The amino acids

in a polypeptide chain are linked by peptide bonds. Once linked in the protein chain, an

individual amino acid is called a residue, and the linked series of carbon, nitrogen, and

oxygen atoms are known as the main chain or protein backbone. The peptide bond has two

resonance forms that contribute some double-bond character and inhibit rotation around its
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axis, so that the alpha carbons are roughly coplanar. The other two dihedral angles in the

peptide bond determine the local shape assumed by the protein backbone. Due to the

chemical structure of the individual amino acids, the protein chain has directionality. The end

of the protein with a free carboxyl group is known as the C-terminus or carboxy terminus,

whereas the end with a free amino group is known as the N-terminus or amino terminus. The

words protein, polypeptide, and peptide are a little ambiguous and can overlap in meaning.

Protein is generally used to refer to the complete biological molecule in a stable

conformation, whereas peptide is generally reserved for a short amino acid oligomers often

lacking a stable three-dimensional structure. However, the boundary between the two is not

well defined and usually lies near 2030 residues. Polypeptide can refer to any single linear

chain of amino acids, usually regardless of length, but often implies an absence of a defined

conformation.

4. Structure of proteins

Three possible representations of the three-dimensional structure of the protein triose

phosphate isomerase. Left: all-atom representation colored by atom type. Middle: simplified

representation illustrating the backbone conformation, colored by secondary structure. Right:

Solvent-accessible surface representation colored by residue type (acidic residues red, basic

residues blue, polar residues green, nonpolar residues white). Most proteins fold into unique

3-dimensional structures. The shape into which a protein naturally folds is known as its

native state. Although many proteins can fold unassisted, simply through the chemical

properties of their amino acids, others require the aid of molecular chaperones to fold into

their native states. Biochemists often refer to four distinct aspects of a protein's structure:

 Primary structure: the amino acid sequence

 Secondary structure: regularly repeating local structures stabilized by hydrogen bonds. The

most common examples are the alpha helix and beta sheet. Because secondary structures are

local, many regions of different secondary structure can be present in the same protein

molecule.

 Tertiary structure: the overall shape of a single protein molecule; the spatial relationship of

the secondary structures to one another. Tertiary structure is generally stabilized by nonlocal

interactions, most commonly the formation of a hydrophobic core, but also through salt

bridges, hydrogen bonds, disulfide bonds, and even post-translational modifications. The
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term "tertiary structure" is often used as synonymous with the term fold. The Tertiary

structure is what controls the basic function of the protein.

 Quaternary structure: the shape or structure that results from the interaction of more than one

protein molecule, usually called protein subunits in this context, which function as part of the

larger assembly or protein complex.

Proteins are not entirely rigid molecules. In addition to these levels of structure, proteins may

shift between several related structures while they perform their functions. In the context of

these functional rearrangements, these tertiary or quaternary structures are usually referred to

as "conformations", and transitions between them are called conformational changes. Such

changes are often induced by the binding of a substrate molecule to an enzyme's active site,

or the physical region of the protein that participates in chemical catalysis. In solution all

proteins also undergo variation in structure through thermal vibration and the collision with

other molecules, see the animation on the right.

Molecular surface of several proteins showing their comparative sizes. From left to right are:

immunoglobulin G (IgG, an antibody), hemoglobin, insulin (a hormone), adenylate kinase

(an enzyme), and glutamine synthetase (an enzyme).

Proteins can be informally divided into three main classes, which correlate with typical

tertiary structures: globular proteins, fibrous proteins, and membrane proteins. Almost all

globular proteins are soluble and many are enzymes. Fibrous proteins are often structural;

membrane proteins often serve as receptors or provide channels for polar or charged

molecules to pass through the cell membrane. A special case of intramolecular hydrogen

bonds within proteins, poorly shielded from water attack and hence promoting their own

dehydration, are called dehydrons.

5. Structure determination

Discovering the tertiary structure of a protein, or the quaternary structure of its complexes,

can provide important clues about how the protein performs its function. Common

experimental methods of structure determination include X-ray crystallography and NMR

spectroscopy, both of which can produce information at atomic resolution. Cryoelectron

microscopy is used to produce lower-resolution structural information about very large

protein complexes, including assembled viruses; a variant known as electron crystallography
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can also produce high-resolution information in some cases, especially for two-dimensional

crystals of membrane proteins. Solved structures are usually deposited in the Protein Data

Bank (PDB), a freely available resource from which structural data about thousands of

proteins can be obtained in the form of Cartesian coordinates for each atom in the protein.

Many more gene sequences are known than protein structures. Further, the set of solved

structures is biased toward proteins that can be easily subjected to the conditions required in

X-ray crystallography, one of the major structure determination methods. In particular,

globular proteins are comparatively easy to crystallize in preparation for X-ray

crystallography. Membrane proteins, by contrast, are difficult to crystallize and are

underrepresented in the PDB. Structural genomics initiatives have attempted to remedy these

deficiencies by systematically solving representative structures of major fold classes. Protein

structure prediction methods attempt to provide a means of generating a plausible structure

for proteins whose structures have not been experimentally determined.

In Section 2 of this course you will cover these topics:
Lipids In Health And Disease

Dietary Fluids And Health

The Minerals And Mineralization

The Vitamins

Dietary Supplements

Topic : Lipids In Health And Disease

Topic Objective:

At the end of the topic student will be able to understand:

 Lipids

 Categories of Lipids

 Fatty acyls

 Glycerolipids
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 Glycerophospholipids

 Sphingolipids

 Saccharolipids

 Polyketides

 Sterol lipids

 Prenol lipids

 Biological Functions

 Membranes

 Energy storage and metabolism

 Signaling

 Other functions

 Nutrition and health

Definition/Overview:

Lipids are broadly defined as any fat-soluble (lipophilic), naturally-occurring molecule, such

as fats, oils, waxes, cholesterol, sterols, fat-soluble vitamins (such as vitamins A, D, E and

K), monoglycerides, diglycerides, phospholipids, and others. The main biological functions

of lipids include energy storage, acting as structural components of cell membranes, and

participating as important signaling molecules. Although the term lipid is sometimes used as

a synonym for fats, fats are a subgroup of lipids called triglycerides.

Key Points:

1. Lipids

Lipids also encompass molecules such as fatty acids and their derivatives (including tri-, di-,

and monoglycerides and phospholipids), as well as other sterol-containing metabolites such

as cholesterol. The emulsion test is a crude method for determining the presence or absence

of lipids in a given sample. Lipids are a diverse group of compounds that have many key

biological functions, such as structural components of cell membranes, energy storage

sources and intermediates in signaling pathways. Lipids may be broadly defined as

hydrophobic or amphiphilic small molecules that originate entirely or in part from two

distinct types of biochemical subunits or "building blocks": ketoacyl and isoprene groups.

Using this approach, lipids may be divided into eight categories : fatty acyls, glycerolipids,
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glycerophospholipids, sphingolipids, saccharolipids and polyketides (derived from

condensation of ketoacyl subunits); and sterol lipids and prenol lipids (derived from

condensation of isoprene subunits).

2. Categories of Lipids

2.1 Fatty acyls

Fatty acyls (including fatty acids) are a diverse group of molecules synthesized by chain-

elongation of an acetyl-CoA primer with malonyl-CoA or methylmalonyl-CoA groups.

The fatty acyl structure represents the major lipid building block of complex lipids and

therefore is one of the most fundamental categories of biological lipids. The carbon chain

may be saturated or unsaturated, and may be attached to functional groups containing

oxygen, halogens, nitrogen and sulfur. Examples of biologically interesting fatty acyls are

the eicosanoids which are in turn derived primarily from arachidonic acid and

eicosapentaenoic acid, which include prostaglandins, leukotrienes, and thromboxanes.

Other major lipid classes in the fatty acyl category are the fatty esters and fatty amides.

Fatty esters include important biochemical intermediates such as wax esters, fatty acyl

thioester coenzyme A derivatives, fatty acyl thioester ACP derivatives and fatty acyl

carnitines. The fatty amides include N-acyl ethanolamines such as anandamide.

2.2 Glycerolipids

Glycerolipids are composed mainly of mono-, di- and tri-substituted glycerols, the most

well-known being the fatty acid esters of glycerol (triacylglycerols), also known as

triglycerides. These comprise the bulk of storage fat in animal tissues. Additional

subclasses are represented by glycosylglycerols, which are characterized by the presence

of one or more sugar residues attached to glycerol via a glycosidic linkage. Examples of

structures in this category are the digalactosyldiacylglycerols found in plant membranes

and seminolipid from mammalian spermatazoa.

2.3 Glycerophospholipids

Glycerophospholipids, also referred to as phospholipids, are ubiquitous in nature and are

key components of the lipid bilayer of cells, as well as being involved in metabolism and

signaling. Glycerophospholipids may be subdivided into distinct classes, based on the
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nature of the polar headgroup at the sn-3 position of the glycerol backbone in eukaryotes

and eubacteria or the sn-1 position in the case of archaebacteria. Examples of

glycerophospholipids found in biological membranes are phosphatidylcholine (also

known as PC or GPCho, and lecithin), phosphatidylethanolamine (PE or GPEtn) and

phosphatidylserine (PS or GPSer). In addition to serving as a primary component of

cellular membranes and binding sites for intra- and intercellular proteins, some

glycerophospholipids in eukaryotic cells, such as phosphatidylinositols and phosphatidic

acids are either precursors of, or are themselves, membrane-derived second messengers.

Typically one or both of these hydroxyl groups are acylated with long-chain fatty acids,

but there are also alkyl-linked and 1Z-alkenyl-linked (plasmalogen)

glycerophospholipids, as well as dialkylether variants in prokaryotes.

2.4 Sphingolipids

Sphingolipids are a complex family of compounds that share a common structural feature,

a sphingoid base backbone that is synthesized de novo from serine and a long-chain fatty

acyl CoA, then converted into ceramides, phosphosphingolipids, glycosphingolipids and

other species. The major sphingoid base of mammals is commonly referred to as

sphingosine. Ceramides (N-acyl-sphingoid bases) are a major subclass of sphingoid base

derivatives with an amide-linked fatty acid. The fatty acids are typically saturated or

mono-unsaturated with chain lengths from 14 to 26 carbon atoms. The major

phosphosphingolipids of mammals are sphingomyelins (ceramide phosphocholines),

whereas insects contain mainly ceramide phosphoethanolamines and fungi have

phytoceramidephosphoinositols and mannose containing headgroups. The

Glycosphingolipids are a diverse family of molecules composed of one or more sugar

residues linked via a glycosidic bond to the sphingoid base. Examples of these are the

simple and complex glycosphingolipids such as cerebrosides and gangliosides.

2.5 Saccharolipids

Saccharolipids describe compounds in which fatty acids are linked directly to a sugar

backbone, forming structures that are compatible with membrane bilayers. In the

saccharolipids, a sugar substitutes for the glycerol backbone that is present in

glycerolipids and glycerophospholipids. The most familiar saccharolipids are the acylated

glucosamine precursors of the Lipid A component of the lipopolysaccharides in Gram-
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negative bacteria. Typical lipid A molecules are disaccharides of glucosamine, which are

derivatized with as many as seven fatty-acyl chains. The minimal lipopolysaccharide

required for growth in E. coli is Kdo2-Lipid A, a hexa-acylated disaccharide of

glucosamine that is glycosylated with two 3-deoxy-D-manno-octulosonic acid (Kdo)

residues.

2.6 Polyketides

Polyketides are synthesized by polymerization of acetyl and propionyl subunits by classic

enzymes as well as iterative and multimodular enzymes that share mechanistic features

with the fatty acid synthases. They comprise a very large number of secondary

metabolites and natural products from animal, plant, bacterial, fungal and marine sources,

and have great structural diversity. Many polyketides are cyclic molecules whose

backbones are often further modified by glycosylation, methylation, hydroxylation,

oxidation, and/or other processes. Many commonly used anti-microbial, anti-parasitic,

and anti-cancer agents are polyketides or polyketide derivatives, such as erythromycins,

tetracylines, avermectins, and antitumor epothilones.

3. Sterol lipids

Sterol lipids, such as cholesterol and its derivatives are an important component of membrane

lipids, along with the glycerophospholipids and sphingomyelins. The steroids, which also

contain the same fused four-ring core structure, have different biological roles as hormones

and signaling molecules. The C18 steroids include the estrogen family whereas the C19

steroids comprise the androgens such as testosterone and androsterone. The C21 subclass

includes the progestogens as well as the glucocorticoids and mineralocorticoids. The

secosteroids, comprising various forms of vitamin D, are characterized by cleavage of the B

ring of the core structure. Other examples of sterols are the bile acids and their conjugates,

which in mammals are oxidized derivatives of cholesterol and are synthesized in the liver.

4. Prenol lipids

Prenol lipids are synthesized from the 5-carbon precursors isopentenyl diphosphate and

dimethylallyl diphosphate that are produced mainly via the mevalonic acid (MVA) pathway.

The simple isoprenoids (linear alcohols, diphosphates, etc.) are formed by the successive
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addition of C5 units, and are classified according to number of these terpene units. Structures

containing greater than 40 carbons are known as polyterpenes. Carotenoids are important

simple isoprenoids that function as anti-oxidants and as precursors of vitamin A. Another

biologically important class of molecules is exemplified by the quinones and hydroquinones,

which contain an isoprenoid tail attached to a quinonoid core of non-isoprenoid origin.

Vitamin E and vitamin K, as well as the ubiquinones, are examples of this class. Bacteria

synthesize polyprenols (called bactoprenols) in which the terminal isoprenoid unit attached to

oxygen remains unsaturated, whereas in animal polyprenols (dolichols) the terminal

isoprenoid is reduced.

5. Biological Functions

5.1 Membranes

The glycerophospholipids are the main structural component of biological membranes,

such as the cellular plasma membrane and the intracellular membranes of organelles. In

animal cells the plasma membrane physically separates the intracellular components from

the extracellular environment. All eukaryotic cells are compartmentalized into membrane-

bound organelles which carry out different functions. These glycerophospholipids are

amphipathic molecules that contain a glycerol core linked to two fatty acid-derived "tails"

by ester or, more rarely, ether linkages and to one "head" group by a phosphate ester

linkage. While glycerophospholipids are the major component of biological membranes,

other non-glyceride lipid components such as sphingomyelin and sterols (mainly

cholesterol in animal cell membranes) are also found in biological membranes. In plants

and algae, the galactosyldiacylglycerols, and sulfoquinovosyldiacylglycerol, which lack a

phosphate group, are important components of membranes of chloroplasts and related

organelles and are the most abundant lipids in photosynthetic tissues, including those of

higher plants, algae and certain bacteria. Self-organization of phospholipids: a spherical

liposome, a micelle and a lipid bilayer. A biological membrane is a form of lipid bilayer,

as is a liposome. The formation of lipid bilayers is an energetically-preferred process when

the glycerophospholipids described above are in an aqueous environment. In an aqueous

system, the polar heads of lipids orientate towards the polar, aqueous environment, while

the hydrophobic tails minimise their contact with water. The lipophilic tails of lipids (U)

tend to cluster together, forming a lipid bilayer (1) or a micelle (2). Other aggregations are

also observed and form part of the polymorphism of amphiphile (lipid) behaviour. The
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polar heads (P) face the aqueous environment, curving away from the water. Phase

behaviour is a complicated area within biophysics and is the subject of current academic

research. Micelles and bilayers form in the polar medium by a process known as the

hydrophobic effect. When dissolving a lipophilic or amphiphilic substance in a polar

environment, the polar molecules (i.e. water in an aqueous solution) become more ordered

around the dissolved lipophilic substance, since the polar molecules cannot form hydrogen

bonds to the lipophilic areas of the amphiphile. So in an aqueous environment the water

molecules form an ordered "clathrate" cage around the dissolved lipophilic molecule.

5.2 Energy storage and metabolism

Triacylglycerols, stored in adipose tissue, are a major form of energy storage in animals.

Animals use triglycerides for energy storage because of its high caloric content (9.4

kcal/g), whereas plants, which do not require energy for movement, can afford to store

food for energy in a less compact but more easily accessible form, such as starch

(carbohydrate). Triglycerides and phospholipids are broken down into free fatty acids by

the action of lipases. Beta oxidation is the process by which fatty acids, in the form of

acyl-CoA molecules, are broken down in the mitochondria and/or in peroxisomes to

generate acetyl-CoA. The acetyl CoA is then ultimately converted into ATP, CO2, and

H2O using the citric acid cycle and the electron transport chain. Conversely, fatty acid

biosynthesis (Lipogenesis) takes place in the cytoplasm, using acetyl-CoA (derived from

carbohydrates, amino acids or fatty acids) as the precursor. The fatty acids may be

subsequently converted to triacylglycerols that are packaged in lipoproteins (VLDL's) and

secreted from the liver.

5.3 Signaling

In recent years, evidence has emerged showing that lipid signaling is a vital part of the cell

signaling. Lipid signaling may occur via activation of GPCR's or nuclear receptors, and

members of several different lipid categories have been identified as signaling molecules

and cellular messengers. These include sphingosine-1-phosphate, a sphingolipid derived

from ceramide that is a potent messenger molecule involved in regulating calcium

mobilization, cell growth, apoptosis; diacylglycerol(DAG) and the phosphatidylinositol

phosphates (PIPs), involved in calcium-mediated activation of protein kinase C; the

prostaglandins, which are one type of fatty-acid derived eicosanoid involved in
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inflammation and immunity; the steroid hormones such as estrogen, testosterone and

cortisol, which modulate a host of functions such as reproduction, metabolism and blood

pressure; and the oxysterols such as 25-hydroxy-cholesterol that are Liver X receptor

(LXR) agonists.

5.4 Other functions

The "fat-soluble" vitamins (A, D, E and K) which are isoprene-based lipids are essential

nutrients stored in the liver and fatty tissues. These have a diverse range of functions

discussed elsewhere. Acyl-carnitines are involved in the transport and metabolism of fatty

acids in and out of mitochondria, where they undergo beta oxidation. Polyprenols and their

phosphorylated derivatives also play important transport roles, in this case the transport of

oligosaccharides across membranes. Polyprenol phosphate sugars and polyprenol

diphosphate sugars function in extra-cytoplasmic glycosylation reactions, in extra-cellular

polysaccharide biosynthesis (for instance peptidoglycan polymerization in bacteria), and in

eukaryotic protein N-glycosylation. Cardiolipins are a subclass of glycerophospholipids

containing four acyl chains and three glycerol groups that are particularly abundant in the

inner mitochondrial membrane. They are believed to activate enzymes involved with

oxidative phosphorylation.

6. Nutrition and health

Lipids play diverse and important roles in nutrition and health. Many lipids are absolutely

essential for life. However, there is also considerable awareness that abnormal levels of

certain lipids, particularly cholesterol (in hypercholesterolemia) and trans fatty acids, are risk

factors for heart disease amongst others.

Humans have a requirement for certain essential fatty acids, such as linoleic acid (an omega-6

fatty acid) and alpha-linolenic acid (an omega-3 fatty acid) in the diet because they cannot be

synthesized from simple precursors in the diet. Both of these fatty acids are 18-carbon

polyunsaturated fatty acids differing in the number and position of the double bonds. Most

vegetable oils are rich in linoleic acid (safflower, sunflower, and corn oils). Alpha-linolenic

acid is found in the green leaves of plants, and in selected seeds, nuts and legumes (flax,

canola, walnuts and soy). Fish oils are particularly rich in the longer-chain omega-3 fatty

acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Most of the lipid found
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in food is in the form of triacylglycerols, cholesterol and phospholipids. Most of the saturated

fatty acids (as triacylglycerols) in the diet are incorporated into adipose tissue stores, because

the absence of double bonds allows a higher energy yield per carbon than is obtained from

oxidation of unsaturated fatty acids. The longer chain fatty acids are incorporated into cell

membranes as phospholipids regardless of degree of saturation. Since dietary fatty acids are

exchanged with membrane fatty acids, dietary fat composition is reflected in membrane lipid

composition. Thus dietary fatty acids can influence cell function through effects on

membrane properties. Dietary fat provides an average energy intake which is approximately

twice that of carbohydrate or protein. A minimum amount of dietary fat is necessary to

facilitate absorption of fat-soluble vitamins (A, D, E and K) and carotenoids. A minimal

amount of body fat is also necessary to provide insulation that prevents heat loss and protects

vital organs from shock due to ordinary activities. High fat intake contributes to increased

risk of obesity , diabetes and atherosclerosis. Atherosclerosis is the primary cause of coronary

and cardiovascular diseases and is primary due to the buildup of plaque on the inside walls of

arteries. Plaque is made up of cholesterol-rich low density lipoproteins (LDL), macrophages,

smooth muscle cells, platelets, and other substances. In North America and most other

western countries, atherosclerosis is the leading cause of illness and death, almost doubling

the number of deaths from cancers. Despite significant medical advances, coronary artery

disease and atherosclerotic stroke are responsible for more deaths than all other causes

combined. A substantial amount of scientific evidence supports the impact of dietary fatty

acids on cardiovascular health. Saturated fats have a profound hypercholesterolemic (increase

blood cholesterol levels) effect and tend to increase plasma LDL. They are found

predominantly in animal products (butter, cheese and meat) but coconut oil and palm oil are

common vegetable sources. Intake of monounsaturated fats in oils such as olive oil is thought

to be preferable to consumption of polyunsaturated fats in oils such as corn oil because the

monounsaturated fats apparently do not lower high-density-lipoprotein (HDL) cholesterol

levels. Keeping cholesterol in the normal range not only helps prevent heart attacks and

strokes but may also prevent the progression of atherosclerosis. "Statins" are a class of drugs

that lowers the level of cholesterol in the blood by inhibiting HMG-CoA reductase which is a

key enzyme involved in the biosynthesis of cholesterol in the liver.
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Topic : Dietary Fluids And Health

Topic Objective:

At the end of the topic student will be able to understand:

 Extracellular fluid

 Cytosol

 Bioelectrical impedance analysis

 Dilution and equilibration

 Measurement of body water

 Calculation of body water

 Body water

Definition/Overview:

In medicine, body water is all of the water content of the human body. A significant fraction

of the human body is water. Lean muscle tissue contains about 75% water by weight. Blood

contains 95% water, body fat contains 14% water and bone has 22% water.

Key Points:

1. Body water

The human body is about 60% water in adult males and 55% in adult females. In diseased

states where body water is affected, the compartment or compartments that have changed can

give clues to the nature of the problem. Body water is regulated by hormones, including anti-

diuretic hormone (ADH), aldosterone and atrial natriuretic peptide. There are many methods

that can be used to determine body water. One way to get a simple estimate is by calculation.

2. Calculation of body water

In individuals of normal weight, water is abundant in most parts of the body, except in

adipose tissue (fat). These calculations are for adults of average build, and are inappropriate

for obese or overly muscular people. These proportions are very simplified and use round

numbers for quick calculation. The largest component of the body is water. Water makes up

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

35
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



between 45 and 75% of body weight, with the variability due primarily to differences in body

fat. While most tissues including muscle, skin, and visceral organs are over 70% water,

adipose tissue contains less than 10% water. The percentage of body weight that is water

therefore varies inversely with body fat. In the average lean adult male around 60% of the

body weight is water. The remaining body weight consists of 16-18% fat with 22-24%

protein, carbohydrate and other solids. In the female the percentage of body weight that is

water is lower due to a relatively greater amount of subcutaneous fat. Body water is broken

down into the following compartments:

 Intracellular fluid (2/3 of Body Water)

 Extracellular fluid (1/3 of Body Water)

 Plasma (1/5 of Extracellular fluid)

 Interstitial fluid (4/5 of Extracellular fluid)

 Transcellular fluid (normally ignored in calculations)

 Contained inside organs, such as the gastrointestinal, cerebrospinal, and ocular fluids.

The simplest calculation is the 60-40-20 rule.

 Total Body Water = 60% of Body Weight

 Intracellular fluid = 40% of Body Weight

 Extracellular fluid = 20% of Body Weight

This is consistent with the above relations between total body water and the compartmental

fluids.

3. Measurement of body water

3.1 Dilution and equilibration

Total body water can be determined using Flowing afterglow mass spectrometry FA-MS

measurement of deuterium abundance in breath samples from individuals. A known dose of

deuterated water (Heavy water, D2O) is ingested and allowed to equilibrate within the body

water. The FA-MS instrument then measures the deuterium-to-hydrogen (D:H) ratio in the

exhaled breath water vapour. The total body water is then accurately measured from the

increase in breath deuterium content in relation to the volume of D2O ingested. Different

substances can be used to measure different fluid compartments:
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 total body water: tritiated water or deuterium

 extracellular fluid: inulin

 blood plasma: Evans blue

3.2 Bioelectrical impedance analysis

Another method of determining total body water percentage (TBW%) is via Bioelectrical

Impedance Analysis (BIA). In the traditional BIA method, a person lies on a cot and spot

electrodes are placed on the hands and bare feet. Electrolyte gel is applied first, and then a

current of 50 kHz is introduced. BIA has emerged as a promising technique because of its

simplicity, low cost, high reproducibility and noninvasiveness. BIA prediction equations

can be either generalized or population-specific, allowing this method to be potentially

very accurate. Selecting the appropriate equation is important to determining the quality of

the results. For clinical purposes, scientists are developing a multi-frequency BIA method

that may further improve the method's ability to predict a person's hydration level. New

segmental BIA equipment that uses more electrodes may lead to more precise

measurements of specific parts of the body.

4. Cytosol

The cytosol is a crowded solution of many different types of molecules that fills much of the

volume of cells. The cytosol or intracellular fluid (or cytoplasmic matrix) is the liquid found

inside cells. In eukaryotes this liquid is separated by cell membranes from the contents of the

organelles suspended in the cytosol, such as the mitochondrial matrix inside the

mitochondrion. The entire contents of a eukaryotic cell, minus the contents of the cell

nucleus, are referred to as the cytoplasm. In prokaryotes, most of the chemical reactions of

metabolism take place in the cytosol, while a few take place in membranes or in the

periplasmic space. In eukaryotes, while many metabolic pathways still occur in the cytosol,

others are contained within organelles. The cytosol is a complex mixture of substances

dissolved in water. Although water forms the large majority of the cytosol, its structure and

properties within cells is not well understood. The concentrations of ions such as sodium and

potassium are different in the cytosol than in the extracellular fluid; these differences in ion

levels are important in processes such as osmoregulation and cell signaling. The cytosol also

contains large amounts of macromolecules, which can alter how molecules behave, through

macromolecular crowding. Although once thought to be a simple solution of molecules,
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multiple levels of organization exist in the cytosol. These include concentration gradients of

small molecules such as calcium, large complexes of enzymes that act together to carry out

metabolic pathways, and protein complexes such as proteasomes and carboxysomes that

enclose and separate parts of the cytosol. The proportion of cell volume that is cytosol varies:

for example while this compartment forms the bulk of cell structure in bacteria, in plant cells

the main compartment is the large central vacuole. The cytosol consists mostly of water,

dissolved ions, small molecules, and large water-soluble molecules (such as proteins). The

majority of these non-protein molecules have a molecular mass of less than 300 Da. This

mixture of small molecules is extraordinarily complex, as the variety of molecules that are

involved in metabolism (the metabolites) is immense. For example up to 200,000 different

small molecules might be made in plants, although not all these will be present in the same

species, or in a single cell. Indeed, estimates of the number of metabolites in single cells such

as E. coli and baker's yeast predict that under 1,000 are made.

5. Extracellular fluid

Extracellular fluid (ECF) usually denotes all body fluid outside of cells. The remainder is

called intracellular fluid. In some animals, including mammals, the extracellular fluid can be

divided into two major subcompartments, interstitial fluid and blood plasma. The

extracellular fluid also includes the transcellular fluid; making up only about 2.5 percent of

the ECF. In humans, the normal glucose concentration of extracellular fluid that is regulated

by homeostasis is approximately 5 mM. The pH of extracellular fluid is tightly regulated by

buffers around 7.4. The volume of ECF is typically 15L (of which 12L is interstitial fluid and

3L as plasma)

Topic : The Minerals And Mineralization

Topic Objective:

At the end of the topic student will be able to understand:

 Organic class
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 Element class

 Phosphate class

 Sulfide class

 Oxide class

 Halite

 Halide class

 Sulfate class

 Carbonate class

 Quartz

 Silicate class

 Chemical properties of minerals

 Physical properties of minerals

 Minerals

 Mineralization (biology)

Definition/Overview:

A mineral is a naturally occurring solid formed through geological processes that has a

characteristic chemical composition, a highly ordered atomic structure, and specific physical

properties. A rock, by comparison, is an aggregate of minerals and/or mineraloids, and need

not have a specific chemical composition. Minerals range in composition from pure elements

and simple salts to very complex silicates with thousands of known forms. The study of

minerals is called mineralogy.

Key Points:

1. Minerals

To be classified as a true mineral, a substance must be a solid and have a crystalline structure.

It must also be a naturally occurring, homogeneous substance with a defined chemical

composition. Traditional definitions excluded organically derived material. However, the

International Mineralogical Association in 1995 adopted a new definition:

A mineral is an element or chemical compound that is normally crystalline and that has been

formed as a result of geological processes. The modern classifications include an organic
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class - in both the new Dana and the Strunz classification schemes. The chemical

composition may vary between end members of a mineral system. For example the

plagioclase feldspars comprise a continuous series from sodium and silicon-rich albite

(NaAlSi3O8) to calcium and aluminium-rich anorthite (CaAl2Si2O8) with four recognized

intermediate compositions between. Mineral-like substances that don't strictly meet the

definition are sometimes classified as mineraloids. Other natural-occurring substances are

nonminerals. Industrial minerals are a market term and refer to commercially valuable mined

materials (see also Minerals and Rocks section below).

A crystal structure is the orderly geometric spatial arrangement of atoms in the internal

structure of a mineral. There are 14 basic crystal lattice arrangements of atoms in three

dimensions, and these are referred to as the 14 "Bravais lattices". Each of these lattices can be

classified into one of the six crystal systems, and all crystal structures currently recognized fit

in one Bravais lattice and one crystal system. This crystal structure is based on regular

internal atomic or ionic arrangement that is often expressed in the geometric form that the

crystal takes. Even when the mineral grains are too small to see or are irregularly shaped, the

underlying crystal structure is always periodic and can be determined by X-ray diffraction.

Chemistry and crystal structure together define a mineral. In fact, two or more minerals may

have the same chemical composition, but differ in crystal structure (these are known as

polymorphs). For example, pyrite and marcasite are both iron sulfide, but their arrangement

of atoms differs. Similarly, some minerals have different chemical compositions, but the

same crystal structure: for example, halite (made from sodium and chlorine), galena (made

from lead and sulfur) and periclase (made from magnesium and oxygen) all share the same

cubic crystal structure. Crystal structure greatly influences a mineral's physical properties.

For example, though diamond and graphite have the same composition (both are pure

carbon), graphite is very soft, while diamond is the hardest of all known minerals. This

happens because the carbon atoms in graphite are arranged into sheets which can slide easily

past each other, while the carbon atoms in diamond form a strong, interlocking three-

dimensional network. There are currently more than 4,000 known minerals, according to the

International Mineralogical Association, which is responsible for the approval of and naming

of new mineral species found in nature. Of these, perhaps 100 can be called "common", 50

are "occasional", and the rest are "rare" to "extremely rare".
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2. Physical properties of minerals

Classifying minerals can range from simple to very difficult. A mineral can be identified by

several physical properties, some of them being sufficient for full identification without

equivocation. In other cases, minerals can only be classified by more complex chemical or X-

ray diffraction analysis; these methods, however, can be costly and time-consuming. Physical

properties commonly used are:

2.1 Crystal structure and habit: A mineral may show good crystal habit or form, or it

may be massive, granular or compact with only microscopically visible crystals.

Talc

Rough diamond.

2.2 Hardness: The physical hardness of a mineral is usually measured according to the

Mohs scale. This scale is relative and goes from 1 to 10. Minerals with a given Mohs

hardness can scratch the surface of any mineral that has a lower hardness than itself. Mohs

hardness scale:

Talc Mg3Si4O10(OH)2

Gypsum CaSO42H2O

Calcite CaCO3

Fluorite CaF2

Apatite Ca5(PO4)3(OH,Cl,F)

Orthoclase KAlSi3O8

Quartz SiO2

Topaz Al2SiO4(OH,F)2

Corundum Al2O3

Diamond C (pure carbon)

2.3 Luster: Luster indicates the way a mineral's surface interacts with light and can range

from dull to glassy (vitreous).

Metallic -high reflectivity like metal: galena and pyrite

Sub-metallic -slightly less than metallic reflectivity: magnetite

Non-metallic lusters:

o Adamantine - brilliant, the luster of diamond also cerussite and anglesite
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o Vitreous -the luster of a broken glass: quartz

o Pearly - iridescent and pearl-like: talc and apophyllite

o Resinous - the luster of resin: sphalerite and sulfur

o Silky - a soft light shown by fibrous materials: gypsum and chrysotile

o Dull/earthy -shown by finely crystallized minerals: the kidney ore variety of hematite

2.4 Color: Color indicates the appearance of the mineral in reflected light or transmitted

light for translucent minerals (i.e. what it looks like to the naked eye).

Iridescence - the play of colors due to surface or internal interference. Labradorite

exhibits internal iridescence whereas hematite and sphalerite often show the

surface effect.

2.6 Streak: Streak refers to the color of the powder a mineral leaves after rubbing it on an

unglazed porcelain streak plate. Note that this is not always the same color as the original

mineral.

2.7 Cleavage: It describes the way a mineral may split apart along various planes. In thin

sections, cleavage is visible as thin parallel lines across a mineral.

2.8 Fracture: It describes how a mineral breaks when broken contrary to its natural

cleavage planes.

Chonchoidal fracture is a smooth curved fracture with concentric ridges of the type

shown by glass.

Hackley is jagged fracture with sharp edges.

Fibrous

Irregular

2.9 Specific gravity: It relates the mineral mass to the mass of an equal volume of water,

namely the density of the material. While most minerals, including all the common rock-

forming minerals, have a specific gravity of 2.5 - 3.5, a few are noticeably more or less

dense, e.g. several sulfide minerals have high specific gravity compared to the common

rock-forming minerals.
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2.10 Other properties: Fluorescence (response to ultraviolet light), magnetism,

radioactivity, tenacity (response to mechanical induced changes of shape or form),

piezoelectricity and reactivity to dilute acids.

3. Chemical properties of minerals

Minerals may be classified according to chemical composition. They are here categorized by

anion group. The list below is in approximate order of their abundance in the Earth's crust.

The list follows the Dana classification system which closely parallels the Strunz

classification.

3.1 Silicate class

The largest group of minerals by far are the silicates (most rocks are ≥95% silicates),

which are composed largely of silicon and oxygen, with the addition of ions such as

aluminum, magnesium, iron, and calcium. Some important rock-forming silicates include

the feldspars, quartz, olivines, pyroxenes, amphiboles, garnets, and micas.

3.2 Carbonate class

The carbonate minerals consist of those minerals containing the anion (CO3)2- and

include calcite and aragonite (both calcium carbonate), dolomite (magnesium/calcium

carbonate) and siderite (iron carbonate). Carbonates are commonly deposited in marine

settings when the shells of dead planktonic life settle and accumulate on the sea floor.

Carbonates are also found in evaporitic settings (e.g. the Great Salt Lake, Utah) and also in

karst regions, where the dissolution and reprecipitation of carbonates leads to the

formation of caves, stalactites and stalagmites. The carbonate class also includes the

nitrate and borate minerals.

3.3 Sulfate class

Sulfates all contain the sulfate anion, SO42-. Sulfates commonly form in evaporitic

settings where highly saline waters slowly evaporate, allowing the formation of both

sulfates and halides at the water-sediment interface. Sulfates also occur in hydrothermal

vein systems as gangue minerals along with sulfide ore minerals. Another occurrence is as

secondary oxidation products of original sulfide minerals.
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3.4 Halide class

Common sulfates include anhydrite (calcium sulfate), celestine (strontium sulfate), barite

(barium sulfate), and gypsum (hydrated calcium sulfate). The sulfate class also includes

the chromate, molybdate, selenate, sulfite, tellurate, and tungstate minerals.

3.5 Halite

The halides are the group of minerals forming the natural salts and include fluorite

(calcium fluoride), halite (sodium chloride), sylvite (potassium chloride), and sal

ammoniac (ammonium chloride). Halides, like sulfates, are commonly found in evaporitic

settings such as playa lakes and landlocked seas such as the Dead Sea and Great Salt Lake.

The halide class includes the fluoride, chloride, bromide and iodide minerals.

3.6 Oxide class

Oxides are extremely important in mining as they form many of the ores from which

valuable metals can be extracted. They also carry the best record of changes in the Earth's

magnetic field. They commonly occur as precipitates close to the Earth's surface, oxidation

products of other minerals in the near surface weathering zone, and as accessory minerals

in igneous rocks of the crust and mantle. Common oxides include hematite (iron oxide),

magnetite (iron oxide), chromite (iron chromium oxide), spinel (magnesium aluminium

oxide - a common component of the mantle), ilmenite (iron titanium oxide), rutile

(titanium dioxide), and ice (hydrogen oxide). The oxide class includes the oxide and the

hydroxide minerals.

3.7 Sulfide class

Many sulfide minerals are economically important as metal ores. Common sulfides

include pyrite (iron sulfide - commonly known as fools' gold), chalcopyrite (copper iron

sulfide), pentlandite (nickel iron sulfide), and galena (lead sulfide). The sulfide class also

includes the selenides, the tellurides, the arsenides, the antimonides, the bismuthinides,

and the sulfosalts (sulfur and a second anion such as arsenic).
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3.8 Phosphate class

The phosphate mineral group actually includes any mineral with a tetrahedral unit AO4

where A can be phosphorus, antimony, arsenic or vanadium. By far the most common

phosphate is apatite which is an important biological mineral found in teeth and bones of

many animals. The phosphate class includes the phosphate, arsenate, vanadate, and

antimonate minerals.

3.9 Element class

The elemental group includes metals and intermetallic elements (gold, silver, copper),

semi-metals and non-metals (antimony, bismuth, graphite, sulfur). This group also

includes natural alloys, such as electrum (a natural alloy of gold and silver), phosphides,

silicides, nitrides and carbides (which are usually only found naturally in a few rare

meteorites).

3.10 Organic class

The organic mineral class includes biogenic substances in which geological processes have

been a part of the genesis or origin of the existing compound. Minerals of the organic class

include various oxalates, mellitates, citrates, cyanates, acetates, formates, hydrocarbons

and other miscellaneous species. Examples include whewellite, moolooite, mellite,

fichtelite, carpathite, evenkite and abelsonite.

4. Mineralization (biology)

In biology, mineralization refers to the process where a substance is converted from an

organic substance to an inorganic substance. This may also be a normal biological process

which takes place during the life of an organism such as the formation of bone tissue or egg

shells, largely with calcium.
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Topic : The Vitamins

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Vitamin

 History of Vitamins

 List of Vitamins

Definition/Overview:

Vitamins are essential for the normal growth and development of a multicellular organism.

Using the genetic blueprint inherited from its parents, a fetus begins to develop, at the

moment of conception, from the nutrients it absorbs. It requires certain vitamins and minerals

to be present at certain times. These nutrients facilitate the chemical reactions that produce

among other things, skin, bone, and muscle. If there is serious deficiency in one or more of

these nutrients, a child may develop a deficiency disease. Even minor deficiencies may cause

permanent damage. For the most part, vitamins are obtained with food, but a few are obtained

by other means. For example, microorganisms in the intestinecommonly known as "gut

flora"produce vitamin K and biotin, while one form of vitamin D is synthesized in the skin

with the help of the natural ultraviolet wavelength of sunlight. Humans can produce some

vitamins from precursors they consume. Examples include vitamin A, produced from beta

carotene, and niacin, from the amino acid tryptophan. Once growth and development are

completed, vitamins remain essential nutrients for the healthy maintenance of the cells,

tissues, and organs that make up a multicellular organism; they also enable a multicellular life

form to efficiently use chemical energy provided by food it eats, and to help process the

proteins, carbohydrates, and fats required for respiration.

Key Points:

1. Introduction to Vitamins

A vitamin is an organic compound required as a nutrient in tiny amounts by an organism. A

compound is called a vitamin when it cannot be synthesized in sufficient quantities by an
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organism, and must be obtained from the diet. Thus, the term is conditional both on the

circumstances and the particular organism. For example, ascorbic acid functions as vitamin C

for some animals but not others, and vitamins D and K are required in the human diet only in

certain circumstances. Vitamins are classified by their biological and chemical activity, not

their structure. Thus, each "vitamin" may refer to several vitamer compounds that all show

the biological activity associated with a particular vitamin. Such a set of chemicals are

grouped under an alphabetized vitamin "generic descriptor" title, such as "vitamin A," which

includes the compounds retinal, retinol, and many carotenoids. Vitamers are often inter-

converted in the body. The term vitamin does not include other essential nutrients such as

dietary minerals, essential fatty acids, or essential amino acids, nor does it encompass the

large number of other nutrients that promote health but are otherwise required less often.

Vitamins have diverse biochemical functions, including function as hormones (e.g. vitamin

D), antioxidants (e.g. vitamin E), and mediators of cell signaling and regulators of cell and

tissue growth and differentiation (e.g. vitamin A). The largest number of vitamins (e.g. B

complex vitamins) function as precursors for enzyme cofactor bio-molecules (coenzymes),

that help act as catalysts and substrates in metabolism. When acting as part of a catalyst,

vitamins are bound to enzymes and are called prosthetic groups. For example, biotin is part of

enzymes involved in making fatty acids. Vitamins also act as coenzymes to carry chemical

groups between enzymes. For example, folic acid carries various forms of carbon group

methyl, formyl and methylene - in the cell. Although these roles in assisting enzyme reactions

are vitamins' best-known function, the other vitamin functions are equally important. Until

the 1900s, vitamins were obtained solely through food intake, and changes in diet (which, for

example, could occur during a particular growing season) can alter the types and amounts of

vitamins ingested. Vitamins have been produced as commodity chemicals and made widely

available as inexpensive pills for several decades, allowing supplementation of the dietary

intake

2. History of Vitamins

The Ancient Egyptians knew that feeding a patient liver (back, right) would help cure night

blindness. The value of eating a certain food to maintain health was recognized long before

vitamins were identified. The ancient Egyptians knew that feeding a patient liver would help

cure night blindness, an illness now known to be caused by a vitamin A deficiency. , however

this was discovered by Hippocrates the father of modern medicine in Ancient Greece. The
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advancement of ocean voyage during the Renaissance resulted in prolonged periods without

access to fresh fruits and vegetables, and made illnesses from vitamin deficiency common

among ship's crew.

In 1749, the Scottish surgeon James Lind discovered that citrus foods helped prevent scurvy,

a particularly deadly disease in which collagen is not properly formed, causing poor wound

healing, bleeding of the gums, severe pain, and death. In 1753, Lind published his Treatise on

the Scurvy, which recommended using lemons and limes to avoid scurvy, which was adopted

by the British Royal Navy. This led to the nickname Limey for sailors of that organization.

Lind's discovery, however, was not widely accepted by individuals in the Royal Navy's

Arctic expeditions in the 19th century, where it was widely believed that scurvy could be

prevented by practicing good hygiene, regular exercise, and by maintaining the morale of the

crew while on board, rather than by a diet of fresh food. As a result, Arctic expeditions

continued to be plagued by scurvy and other deficiency diseases. In the early 20th century,

when Robert Falcon Scott made his two expeditions to the Antarctic, the prevailing medical

theory was that scurvy was caused by "tainted" canned food. In 1881, Russian surgeon

Nikolai Lunin studied the effects of scurvy while at the Universityof Tartu in present-day

Estonia. He fed mice an artificial mixture of all the separate constituents of milk known at

that time, namely the proteins, fats, carbohydrates, and salts. The mice that received only the

individual constituents died, while the mice fed by milk itself developed normally. He made a

conclusion that "a natural food such as milk must therefore contain, besides these known

principal ingredients, small quantities of unknown substances essential to life." However, his

conclusions were rejected by other researchers when they were unable to reproduce his

results. One difference was that he had used table sugar (sucrose), while other researchers had

used milk sugar (lactose) that still contained small amounts of vitamin B.ther researchers had

used milk sugar (lactose) that still contained small amounts of vitamin B.

Year of discovery Vitamin Source

1909 Vitamin A (Retinol) Cod liver oil

1912 Vitamin B1 (Thiamine) Rice bran

1912 Vitamin C (Ascorbic acid) Lemons

1918 Vitamin D (Calciferol) Cod liver oil

1920 Vitamin B2 (Riboflavin) Eggs

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

48
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



1922 Vitamin E (Tocopherol) Wheat germ oil, Cosmetic and Liver

1926 Vitamin B12 (Cyanocobalamin) Liver

1929 Vitamin K (Phylloquinone) Alfalfa

1931 Vitamin B5 (Pantothenic acid) Liver

1931 Vitamin B7 (Biotin) Liver

1934 Vitamin B6 (Pyridoxine) Rice bran

1936 Vitamin B3 (Niacin) Liver

1941 Vitamin B9 (Folic acid) Liver

[Table 1]

In east Asia, where polished white rice was the common staple food of the middle class,

beriberi resulting from lack of vitamin B1 was endemic. In 1884, Takaki Kanehiro, a British

trained medical doctor of the Japanese Navy, observed that beriberi was endemic among low-

ranking crew who often ate nothing but rice, but not among crews of Western navies and

officers who consumed a Western-style diet. Kanehiro initially believed that lack of protein

was the chief cause of beriberi. With the support of the Japanese navy, he experimented using

crews of two battleships; one crew was fed only white rice, while the other was fed a diet of

meat, fish, barley, rice, and beans. The group that ate only white rice documented 161 crew

members with beriberi and 25 deaths, while the latter group had only 14 cases of beriberi and

no deaths. This convinced Kanehiro and the Japanese Navy that diet was the cause of

beriberi. This was confirmed in 1897, when Christiaan Eijkman discovered that feeding

unpolished rice instead of the polished variety to chickens helped to prevent beriberi in the

chickens. The following year, Frederick Hopkins postulated that some foods contained

"accessory factors"in addition to proteins, carbohydrates, fats, et ceterathat were necessary

for the functions of the human body. Hopkins was awarded the 1929 Nobel Prize for

Physiology or Medicine with Christiaan Eijkman for their discovery of several vitamins.

In 1910, Japanese scientist Umetaro Suzuki succeeded in extracting a water-soluble complex

of micronutrients from rice bran and named it aberic acid. He published this discovery in a

Japanese scientific journal. When the article was translated into German, the translation failed

to state that it was a newly discovered nutrient, a claim made in the original Japanese article,

and hence his discovery failed to gain publicity. Polish biochemist Kazimierz Funk isolated

the same complex of micronutrients and proposed the complex be named "Vitamine" (a
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portmanteau of "vital amine") in 1912. The name soon became synonymous with Hopkins'

"accessory factors", and by the time it was shown that not all vitamins were amines, the word

was already ubiquitous. In 1920, Jack Cecil Drummond proposed that the final "e" be

dropped to deemphasize the "amine" reference after the discovery that vitamin C had no

amine component. Throughout the early 1900s, the use of deprivation studies allowed

scientists to isolate and identify a number of vitamins. Initially, lipid from fish oil was used to

cure rickets in rats, and the fat-soluble nutrient was called "antirachitic A". Thus, the first

"vitamin" bioactivity ever isolated, which cured rickets, was initially called "vitamin A",

although confusingly the bioactivity of this compound is now called vitamin D. What we now

call "vitamin A" was identified in fish oil as a separate factor that was inactivated by

ultraviolet light. In 1931, Albert Szent-Gyrgyi and a fellow researcher Joseph Svirbely

determined that "hexuronic acid" was actually vitamin C and noted its anti-scorbutic activity.

In 1937, Szent-Gyrgyi was awarded the Nobel Prize for his discovery. In 1943 Edward

Adelbert Doisy and Henrik Dam were awarded the Nobel Prize for their discovery of vitamin

K and its chemical structure.

3. List of vitamins

Vitami

n

generic

descript

or

name

Vitamer

chemical

name(s) (list

not complete)

Solubil

ity

Recommen

ded dietary

allowances

(male, age

1970)

Deficiency

disease

Upper

Intake

Level

(UL/d

ay)

Overdose

disease

Vitami

n A

Retinoids

(retinol,

retinoids

and

carotenoids)

Fat 900 g Night-

blindness

and

Keratomal

acia

3,000 g Hypervitami

nosis A

Vitami

n B1

Thiamine Water 1.2 mg Beriberi,

Wernicke-

Korsakoff

syndrome

N/D Rare

hypersensitiv

e reactions

resembling

anaphylactic
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shock--

injection

only;

Drowsiness

Vitami

n B2

Riboflavin Water 1.3 mg Ariboflavin

osis

N/D ?

Vitami

n B3

Niacin,

niacinamide

Water 16.0 mg Pellagra 35.0

mg

Liver damage

(doses >

2g/day) and

other

problems

Vitami

n B5

Pantothenic

acid

Water 5.0 mg Paresthesia N/D ?

Vitami

n B6

Pyridoxine,

pyridoxamine,

pyridoxal

Water 1.3-1.7 mg Anemia 100

mg

Impairment

of

proprioceptio

n, nerve

damage

(doses > 100

mg/day)

Vitami

n B7

Biotin Water 30.0 g Dermatitis,

enteritis

N/D ?

Vitami

n B9

Folic acid,

folinic acid

Water 400 g Deficiency

during

pregnancy

is

associated

with birth

defects,

such as

neural tube

defects

1,000 g Possible

decrease in

seizure

threshold
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Vitami

n B12

Cyanocobalam

in,

hydroxycobala

min,

methylcobala

min

Water 2.4 g Megaloblas

tic anemia

N/D No known

toxicity

Vitami

n C

Ascorbic acid Water 90.0 mg Scurvy 2,000

mg

Vitamin C

megadosage

Vitami

n D

Ergocalciferol,

cholecalciferol

Fat 5.0 g-10 g Rickets and

Osteomalac

ia

50 g Hypervitami

nosis D

Vitami

n E

Tocopherols,

tocotrienols

Fat 15.0 mg Deficiency

is very

rare; mild

hemolytic

anemia in

newborn

infants.

1,000

mg

Increased

congestive

heart failure

seen in one

large

randomized

study.

Vitami

n K

phylloquinone,

menaquinones

Fat 120 g Bleeding

diathesis

N/D Increases

coagulation

in patients

taking

warfarin.

[Table 2]
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Topic : Dietary Supplements

Topic Objective:

At the end of the topic student will be able to understand:

 Regulation of Dietary Supplements

 Dietary Supplementsin United States

 Dietary Supplementsin EU

 Permissible claims of Dietary Supplements

 Legal challenge of Dietary Supplements

 Legal challenge of Dietary Supplements in Russia

Definition/Overview:

A dietary supplement, also known as food supplement or nutritional supplement, is a

preparation intended to provide nutrients, such as vitamins, minerals, fatty acids or amino

acids that are missing or are not consumed in sufficient quantity in a person's diet. Some

countries define dietary supplements as foods, while in others they are defined as drugs.

Supplements containing vitamins or dietary minerals are recognised by the Codex

Alimentarius Commission, the United Nations' highest authority on food standards, as a

category of food.

Key Points:

1. Regulation of Dietary Supplements

Pursuant to the DSHEA, the Food and Drug Administration (FDA) regulates dietary

supplements as foods, and not as drugs. While pharmaceutical companies are required to

obtain FDA approval proving the safety or effectiveness of their products prior to their entry

into the market, dietary supplements, like food, do not need to be pre-approved by FDA

before they can enter the market. Dietary supplement manufacturers will, however, be

required by June 2010 to ensure that all production of dietary supplements must comply with

current good manufacturing practices, and be manufactured with "controls that result in a
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consistent product free of contamination, with accurate labeling." In addition, the industry is

now required to report to the FDA "all serious dietary supplement related adverse events."

The DSHEA, passed in 1994, was the subject of lobbying efforts by the manufacturers of

dietary supplements. At the time of its passage DSHEA received strong support from

consumer grassroots organizations, and Members of Congress. In recognition of this,

President Bill Clinton, on signing DSHEA into law, stated that "After several years of intense

efforts, manufacturers, experts in nutrition, and legislators, acting in a conscientious alliance

with consumers at the grassroots level, have moved successfully to bring common sense to

the treatment of dietary supplements under regulation and law." He also noted that the

passage of DSHEA "speaks to the diligence with which an unofficial army of nutritionally

conscious people worked democratically to change the laws in an area deeply important to

them" and that "In an era of greater consciousness among people about the impact of what

they eat on how they live, indeed, how long they live, it is appropriate that we have finally

reformed the way Government treats consumers and these supplements in a way that

encourages good health." Popular support may have been based on a misunderstanding of the

situation after the deregulation of the supplement industry. A large survey by the AARP, for

example, found that 77% of respondents (including both users and non-users of supplements)

believed that the federal government should review the safety of dietary supplements and

approve them before they can be marketed to consumers. In an October 2002 nationwide

Harris poll, 59% of respondents believed that supplements had to be approved by a

government agency before they could be marketed; 68% believed that supplements had to list

potential side effects on their labels; and 55% believed that supplement labels could not make

claims of safety without scientific evidence. All of these beliefs were incorrect as a result of

provisions of the DSHEA.

A 2001 study, published in Archives of Internal Medicine, found broad public support for

greater governmental regulation of dietary supplements than was currently permitted by

DSHEA. The researchers found that a majority of Americans supported pre-marketing

approval by the FDA, increased oversight of harmful supplements, and greater scrutiny of the

truthfulness of supplement label claims.

2. Permissible Claims of Dietary Supplements

The claims that a dietary supplement makes are essential to its classification. If a dietary

supplement claims to cure, mitigate, or treat a disease, it would be considered to be an
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unauthorized new drug and in violation of the applicable regulations and statutes. As the

FDA states it in a response to this question in a FAQ: Is it legal to market a dietary

supplement product as a treatment or cure for a specific disease or condition? No, a product

sold as a dietary supplement and promoted on its label or in labeling* as a treatment,

prevention or cure for a specific disease or condition would be considered an unapproved--

and thus illegal--drug. To maintain the product's status as a dietary supplement, the label and

labeling must be consistent with the provisions in the Dietary Supplement Health and

Education Act (DSHEA) of 1994.

 Labeling refers to the label as well as accompanying material that is used by a manufacturer

to promote and market a specific product.

Dietary supplements are permitted to make structure/function claims. These are broad claims

that the product can support the structure or function of the body (e.g., "glucosamine helps

support healthy joints", "the hormone melatonin helps establish normal sleep patterns"). The

FDA must be notified of these claims within 30 days of their first use, and there is a

requirement that these claims be substantiated. Other claims that required approval from FDA

include health claims and qualified health claims. Health claims are permitted to be made if

they meet the requirements for the claims found in the applicable regulations. Qualified

health claims can be made through a petition process, including scientific information, if

FDA has not approved a prior petition.

3. Dietary Supplements in United States

In the United States, a dietary supplement is defined under the Dietary Supplement Health

and Education Act of 1994 (DSHEA) as a product that is intended to supplement the diet and

contains any of the following dietary ingredients:

 a vitamin

 a mineral

 an herb or other botanical (excluding tobacco)

 an amino acid

 a dietary substance for use by people to supplement the diet by increasing the total dietary

intake, or

 a concentrate, metabolite, constituent, extract, or combination of any of the above
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Furthermore, it must also conform to the following criteria:

 intended for ingestion in pill, capsule, tablet, powder or liquid form

 not represented for use as a conventional food or as the sole item of a meal or diet

 labeled as a "dietary supplement"

The hormones DHEA (a steroid), pregnenolone (also a steroid) and the pineal hormone

melatonin are marketed as dietary supplements in the US.

4. Dietary Supplements in European Union

The Food Supplements Directive requires that supplements be demonstrated to be safe, both

in quantity and quality. Some vitamins are essential in small quantities but dangerous in large

quantities, notably Vitamin A. Consequently, only those supplements that have been proven

to be safe may be sold without prescription. A survey conducted in Ireland in 2001, of adults

aged 18-64 years, suggested that with the possible exception of niacin (flushing) and vitamin

B6 (neuropathy), there appears to be little risk of the occurrence of adverse effects due to

excessive consumption of vitamins in this population, based on current dietary practices. mIn

Europe, it is also an established view that food supplements should not be labeled with drug

claims but can bear health claims, although to a degree that differs from one member state to

the other.

5. Legal challenge of Dietary Supplements

The dietary supplements industry in the UK, one of the 27 countries in the European Union,

strongly opposed the Directive. In addition, a large number of consumers throughout Europe,

including over one million in the UK, and many doctors and scientists, have signed petitions

against what are viewed by the petitioners as unjustified restrictions of consumer choice. In

2004, along with two British trade associations, the Alliancefor Natural Health had a legal

challenge to the European Union's Food Supplements Directive referred to the European

Court of Justice by the High Court in London. Although the European Court of Justice's

Advocate General subsequently said that the EU's plan to tighten rules on the sale of vitamins

and food supplements should be scrapped, he was eventually overruled by the European

Court, which decided that the measures in question were necessary and appropriate for the

purpose of protecting public health. ANH, however, interpreted the ban as applying only to
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synthetically produced supplements - and not to vitamins and minerals normally found in or

consumed as part of the diet. Nevertheless, the European judges did acknowledge the

Advocate General's concerns, stating that there must be clear procedures to allow substances

to be added to the permitted list based on scientific evidence. They also said that any refusal

to add a product to the list must be open to challenge in the courts.

6. Legal challenge of Dietary Supplements in Russia

Russian legislation, Ministry of Health's order number 117 dated as of 15 April 1997, under

the title "Concerning the procedure for the examination and health certification of

Biologically Active Dietary Supplements", provides the usage of the following terminology:

As a rule, BADSs are foodstuffs with clinically proven effectiveness. BADSs are

recommended not only for prophylactics, but can be included into a complex therapy for the

prevention of pharmaceutical therapy's side effects and for the achievement of complete

remission. The development of BADSs and their applications has been very fast moving.

They were originally considered as dietary supplements for people who had heightened

requirements for some normal dietary components (for example, sportsmen). Later, they were

employed as preventive medicines against chronic diseases.

In Section 3 of this course you will cover these topics:
Nutrition Implications In Chronic Health Conditions, Hypertension, Osteoporosis, Immune-
Compromising Conditions- Cancer, Oral Cancer, Sjogrens Syndrome, And Hivaids, And
Other Oral Lesions

Nutrition In The Growth, Development And Maintenance Of Oral Tissues And Structures

Diet, Nutrition, And Teeth

Nutrition And The Periodontium

Nutritional Concerns For The Dentally Compromised Patient: Oral Surgery, Orthodontics,
Dentures, Dysphagia, Temporomandibular Disorders

Topic : Nutrition Implications In Chronic Health Conditions, Hypertension,
Osteoporosis, Immune-Compromising Conditions- Cancer, Oral Cancer, Sjogrens
Syndrome, And Hivaids, And Other Oral Lesions
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Topic Objective:

At the end of the topic student will be able to understand:

 Medication

 Diseases and disorders

 Potentially modifiable

 Nonmodifiable

 Risk factors

 Falls risk

 Fractures

 Signs and symptoms

 Osteoporosis

 Treatment and Prevention

 Investigations commonly performed in newly diagnosed hypertension

 Distinguishing primary vs. secondary hypertension

 Measuring blood pressure

Definition/Overview:

Like highly engineered machines, our bodies generally remain healthier and in better working

order when we take good care of them. But even with good care, humans and machines have

a life cycle. The later years of that life cycle often find systems and parts are not working as

well as they used to. As the population ages, more of us do begin to develop some chronic

illnesses - cardiovascular conditions such as high blood pressure and diabetes, or

osteoporosis, osteoarthritis or dementia.

Key Points:

1. Hypertension

Hypertension, also referred to as high blood pressure, HTN or HPN, is a medical condition in

which the blood pressure is chronically elevated. In current usage, the word "hypertension"

without a qualifier normally refers to systemic, arterial hypertension. Hypertension can be

classified either essential (primary) or secondary. Essential hypertension indicates that no

specific medical cause can be found to explain a patient's condition. Secondary hypertension
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indicates that the high blood pressure is a result of (i.e., secondary to) another condition, such

as kidney disease or tumours (pheochromocytoma and paraganglioma).

Persistent hypertension is one of the risk factors for strokes, heart attacks, heart failure and

arterial aneurysm, and is a leading cause of chronic renal failure. Even moderate elevation of

arterial blood pressure leads to shortened life expectancy. At severely high pressures, defined

as mean arterial pressures 50% or more above average, a person can expect to live no more

than a few years unless appropriately treated. Beginning at a systolic pressure of 115 mm Hg

and diastolic pressure of 75 mm Hg (commonly written as 115/75 mm Hg), cardiovascular

disease (CVD) risk doubles for each increment of 20/10 mm Hg. In the United States,

prehypertension is defined as blood pressure from 121/81 mm Hg to 139/89 mm Hg and

although not a disease category, it is a designation chosen to identify individuals at high risk

of developing hypertension. The Mayo Clinic specifies that blood pressure is normal if it is

120/80 mm Hg or below. In individuals older than 50 years, hypertension is considered to be

present when a person's blood pressure is consistantly at least 140 mm Hg systolic or 90 mm

Hg diastolic. Patients with blood pressures over - 130/80 mm Hg along with Type 1 or Type

2 diabetes, or kidney disease require further treatment. Resistant hypertension is defined as

the failure to reduce BP to the appropriate level after taking a three-drug regimen. Guidelines

for treating resistant hypertension have been published in the UK, and US.

2. Causes of Hypertension

Several factors and conditions may play a role in its development.

3. Essential (primary) hypertension

By definition, essential hypertension has no identifiable cause. However, several risk factors

have been identified, including obesity, salt sensitivity, renin homeostasis, insulin resistance,

genetics, and age.

4. Obesity

The risk of hypertension is 5 times higher in the obese as compared to those of normal weight

and up to two-thirds of cases can be attributed to excess weight. More than 85% of cases

occur in those with a Body mass index greater than 25.A definitive link between obesity and

hypertension has been found using animal and clinical studies, from these it has been realised
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that many mechanisms are potential causes of obesity induced hypertension.These

mechanisms include the activation of the sympathetic nervous system as well as the

activation of the reninangiotensin-aldosterone system.

5. Sodium sensitivity

Sodium is an environmental factor that has received the greatest attention. Approximately

one third of the essential hypertensive population is responsive to sodium intake. This is

because increasing the amount of salt in a person's bloodstream causes cells to release water

(due to osmotic pressure) to equilibrate the concentration gradient between the cells and the

bloodstream, thereby increasing the pressure within the blood vessel walls. The increased

Na+ stimulates ADH and thirst mechanisms, leading to a concentrated urine and the kidneys

holding onto water along with the person increasing the intake of water. Also, the water

movement between cells and the interstitium plays a minor role compared to this.

6. Role of renin

Renin is an enzyme secreted by the juxtaglomerular apparatus of the kidney and linked with

aldosterone in a negative feedback loop. The range of renin activity observed in hypertensive

subjects tends to be broader than in normotensive individuals. In consequence, some

hypertensive patients have been defined as having low-renin and others as having essential

hypertension. Low-renin hypertension is more common in African Americans than white

Americans, and may explain why African Americans tend to respond better to diuretic

therapy than drugs that interfere with the Renin / angiotension system.

7. Insulin resistance

Insulin is a polypeptide hormone secreted by cells in the islets of Langerhans, which are

contained throughout the pancreas. Its main purpose is to regulate the levels of glucose in the

body antagonistically with glucagon through negative feedback loops. Insulin also exhibits

vasodilatory properties. In normotensive individuals, insulin may stimulate sympathetic

activity without elevating mean arterial pressure. However, in more extreme conditions such

as that of the metabolic syndrome, the increased sympathetic neural activity may over-ride

the vasodilatory effects of insulin. Insulin resistance and/or hyperinsulinemia have been

suggested as being responsible for the increased arterial pressure in some patients with
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hypertension. This feature is now widely recognized as part of syndrome X, or the metabolic

syndrome.

8. Genetics

Hypertension is one of the most common complex disorders.The etiology of hypertension

differs widely amongst individuals within a large population. Hypertension may be secondary

to other diseases but over 90% of patients have essential hypertension which is of unknown

origin. It is observed though that:

 Having a personal family history of hypertension increases the likelihood that an invividual

develops HPT.

 Essential hypertension is four times more common in black than caucasian peoples,

accelerates more rapidly and is often more severe with higher mortality in black patient.

More than 50 genes have been examined in association studies with hypertension, and the

number is constantly growing.One of these gene is angiotensinogen (AGT) gene, studied

extensively by Kim et al. They showed that increasing the number of AGT increases the

blood pressure and hence this may cause hypertension. Twins have been included in studies

measuring ambulatory blood pressure, from these studies it has been suggested that essential

hypertension contains a large genetic influence. Supporting data has emerged from animal

studies as well as clinical studies in human populations.The majority of these studies support

the concept that the inheritance is probably multifactorial or that a number of different

genetic defects each have an elevated blood pressure as one of their phenotypic

expressions.However, the genetic influence upon hypertension is not fully understood at the

moment. It is believed that linking hypertension-related phenotypes with specific variations

of the genome may yield definitive evidence of heritability. Another view is that hypertension

can be caused by mutations in single genes, inherited on a mendelian basis.

9. Age

Hypertension can also be age related, if this is the case it is likely to be multifactorial. One

possible mechanism involves a reduction in vascular compliance due to the stiffening of the

arteries. This can build up due to isolated systolic hypertension with a widened pulse

pressure. A decrease in glomerular filtration rate is related to aging and this results in
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decreasing efficiency of sodium excretion. The developing of certain diseases such as renal

microvascular disease and capillary rarefaction may relate to this decrease in efficiency of

sodium excretion. There is experimental evidence that suggests that renal microvascular

disease is an important mechanism for inducing salt-sensitive hypertension.

10. Vitamin D

It has been suggested, as a result of several studies, that vitamin D deficiency is associated

with cardiovascular risk factors. It has been observed that individuals with a vitamin D

deficiency have higher systolic and diastolic blood pressures than average. Vitamin D inhibits

renin secretion and its activity, it therefore acts as a negative endocrine regulator of the renin-

angiotensin system. Hence a deficiency in vitamin D leads to an increase in renin secretion.

This is one possible mechanism of explaining the observed link between hypertension and

vitamin D levels in the blood plasma.

11. Secondary hypertension

Secondary hypertension results from an identifiable cause. With treatment of the underlying

cause, secondary hypertension can resolve without the need for anti-hypertensive

medications.

12. Sleep apnea

Sleep apnea is a common, under-recognized cause of hypertension. It is often best treated

with nocturnal nasal continuous positive airway pressure, but other approaches include the

Mandibular advancement splint (MAS), UPPP, tonsilectomy, adenoidectomy, septoplasty, or

weight loss.

13. Liquorice

Consumption of liquorice (which can be of potent strength in liquorice candy) can lead to a

surge in blood pressure. People with hypertension or history of cardio-vascular disease

should avoid liquorice raising their blood pressure to risky levels. Frequently, if liquorice is

the cause of the high blood pressure, a low blood level of potassium will also be present.

Liquorice extracts are present in many medicines (for example cough syrups, throat lozenges

and peptic ulcer treatments).
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14. Tumors

Some renal tumors can cause hypertension. The differential diagnosis of a renal tumor in a

young patient with hypertension includes Juxtaglomerular cell tumor, Wilms' tumor, and

renal cell carcinoma, all of which may produce renin. The tumor pheochromocytoma (most

often located in the adrenal medulla) increases secretion of catecholamines such as

epinephrine and norepinephrine, causing excessive stimulation of adrenergic receptors, which

results in peripheral vasoconstriction and cardiac stimulation. This diagnosis is confirmed by

demonstrating increased urinary excretion of epinephrine and norepinephrine and/or their

metabolites (vanillylmandelic acid).

15. Renal hypertension

Hypertension produced by diseases of the kidney. This includes diseases such as polycystic

kidney disease or chronic glomerulonephritis. Hypertension can also be produced by diseases

of the renal arteries supplying the kidney. This is known as renovascular hypertension; it is

thought that decreased perfusion of renal tissue due to stenosis of a main or branch renal

artery activates the Renin / angiotension system.

16. Adrenal hypertension

Hypertension is a feature of a variety of adrenal cortical abnormalities. In primary

aldosteronism there is a clear relationship between the aldosterone-induced sodium retention

and the hypertension.

17. Cushing's syndrome

Cushing's syndrome is a condition where both adrenal glands can overproduce the hormone

cortisol. Hypertension results from the interplay of several pathophysiological mechanisms

regulating plasma volume, peripheral vascular resistance and cardiac output, all of which may

be increased. More than 80% of patients with Cushing's syndrome have hypertension.

18. Coarctation of the aorta

The congenital abnormality aortic coarctation can result in hypertension.
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19. Drugs

Certain medications, especially NSAIDs (Motrin/Ibuprofen) and steroids can cause

hypertension. Licorice (Glycyrrhiza glabra) inhibits the 11-hydroxysteroid hydrogenase

enzyme (catalyzes the reaction of cortisol to cortisone) which allows cortisol to stimulate the

Mineralocorticoid receptor (MR) which will lead to effects similar to hyperaldosteronism,

which itself is a cause of hypertension.

20. Rebound hypertension

High blood pressure that is associated with the sudden withdrawal of various antihypertensive

medications. The increases in blood pressure may result in blood pressures greater than when

the medication was initiated. Depending on the severity of the increase in blood pressure,

rebound hypertension may result in a hypertensive emergency. Rebound hypertension is

avoided by gradually reducing the dose (also known as "dose tapering"), thereby giving the

body enough time to adjust to reduction in dose.

Medications commonly associated with rebound hypertension include centrally-acting

antihypertensive agents, such as clonidine and beta-blockers.

21. Apparent mineralocorticoid excess syndrome

autosomal recessive disorder results from mutations in gene encoding 11β-hydroxysteroid

dehydrogenase which normal patient inactivates circulating cortisol to the less-active

metabolite cortisone. Cortisol at high concentrations can cross-react and activate the

mineralocorticoid receptor, leading to aldosterone-like effects in the kidney, causing

hypertension.

22. Glucocorticoid remediable aldosteronism

is an autosomal dominant disorder in which the increase in aldosterone secretion produced by

ACTH is no longer transient, causing of primary hyperaldosteronism, the Gene mutated will

result in an aldosterone synthase that is ACTH-sensitive, which is normally not. Compare

these effects to those seen in Conn's Disease, an adrenocortical tumor which causes excess

release of aldosterone.
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23. Polycystic kidney disease

It is a cystic genetic disorder of the kidneys, PKD is characterized by the presence of multiple

cysts (hence, "polycystic") in both kidneys, can also damage the liver, pancreas, and rarely,

the heart and brain. It can be autosomal dominant or autosomal recessive, with the autosomal

dominant form being more common and characterized by progressive cyst development and

bilaterally enlarged kidneys with multiple cysts, with concurrent development of

hypertension, renal insufficiency and renal pain.

24. Pregnancy

Although few women of childbearing age have high blood pressure, up to 10% develop

hypertension of pregnancy. While generally benign, it may herald three complications of

pregnancy: pre-eclampsia, HELLP syndrome and eclampsia. Follow-up and control with

medication is therefore often necessary.

25. Pathophysiology

Most of the mechanisms associated with secondary hypertension are generally fully

understood. However, those associated with essential (primary) hypertension are far less

understood. What is known is that cardiac output is raised early in the disease course, with

total peripheral resistance (TPR) normal; over time cardiac output drops to normal levels but

TPR is increased.

26. Diagnosis

Three theories have been proposed to explain this:

 Inability of the kidneys to excrete sodium, resulting in natriuretic factors such as Atrial

Natriuretic Factor being secreted to promote salt excretion with the side-effect of raising total

peripheral resistance.

 An overactive Renin / angiotension system leads to vasoconstriction and retention of sodium

and water. The increase in blood volume leads to hypertension.

 An overactive sympathetic nervous system, leading to increased stress responses.
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It is also known that hypertension is highly heritable and polygenic (caused by more than one

gene) and a few candidate genes have been postulated in the etiology of this condition.

27. Measuring blood pressure

Diagnosis of hypertension is generally on the basis of a persistently high blood pressure.

Usually this requires three separate measurements at least one week apart. Exceptionally, if

the elevation is extreme, or end-organ damage is present then the diagnosis may be applied

and treatment commenced immediately.

Obtaining reliable blood pressure measurements relies on following several rules and

understanding the many factors that influence blood pressure reading.

For instance, measurements in control of hypertension should be at least 1 hour after caffeine,

30 minutes after smoking or strenuous exercise and without any stress. Cuff size is also

important. The bladder should encircle and cover two-thirds of the length of the (upper) arm.

The patient should be sitting upright in a chair with both feet flat on the floor for a minimum

of five minutes prior to taking a reading. The patient should not be on any adrenergic

stimulants, such as those found in many cold medications.

When taking manual measurements, the person taking the measurement should be careful to

inflate the cuff suitably above anticipated systolic pressure. The person should inflate the cuff

to 200 mmHg and then slowly release the air while palpating the radial pulse. After one

minute, the cuff should be reinflated to 30 mmHg higher than the pressure at which the radial

pulse was no longer palpable. A stethoscope should be placed lightly over the brachial artery.

The cuff should be at the level of the heart and the cuff should be deflated at a rate of 2 to 3

mmHg/s. Systolic pressure is the pressure reading at the onset of the sounds described by

Korotkoff (Phase one). Diastolic pressure is then recorded as the pressure at which the sounds

disappear (K5) or sometimes the K4 point, where the sound is abruptly muffled. Two

measurements should be made at least 5 minutes apart, and, if there is a discrepancy of more

than 5 mmHg, a third reading should be done. The readings should then be averaged. An

initial measurement should include both arms. In elderly patients who particularly when

treated may show orthostatic hypotension, measuring lying sitting and standing BP may be

useful. The BP should at some time have been measured in each arm, and the higher pressure

arm preferred for subsequent measurements.
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BP varies with time of day, as may the effectiveness of treatment, and archetypes used to

record the data should include the time taken. Analysis of this is rare at present. Automated

machines are commonly used and reduce the variability in manually collected readings.

Routine measurements done in medical offices of patients with known hypertension may

incorrectly diagnose 20% of patients with uncontrolled hypertension Home blood pressure

monitoring can provide a measurement of a person's blood pressure at different times

throughout the day and in different environments, such as at home and at work. Home

monitoring may assist in the diagnosis of high or low blood pressure. It may also be used to

monitor the effects of medication or lifestyle changes taken to lower or regulate blood

pressure levels. Home monitoring of blood pressure can also assist in the diagnosis of white

coat hypertension. The American Heart Association states, "You may have what's called

'white coat hypertension'; that means your blood pressure goes up when you're at the doctor's

office. Monitoring at home will help you measure your true blood pressure and can provide

your doctor with a log of blood pressure measurements over time. This is helpful in

diagnosing and preventing potential health problems."

Some home blood pressure monitoring devices also make use of blood pressure charting

software. These charting methods provide printouts for the patient's physician and reminders

to take a blood pressure reading. However, a simple and cheap way is simply to manually

record values with pen and paper, which can then be inspected by a doctor.

Systolic hypertension is defined as an elevated systolic blood pressure. If systolic blood

pressure is elevated with a normal diastolic blood pressure, it is called isolated systolic

hypertension. Systolic hypertension may be due to reduced compliance of the aorta with

increasing age.

28. Distinguishing primary vs. secondary hypertension

Once the diagnosis of hypertension has been made it is important to attempt to exclude or

identify reversible (secondary) causes.

 Over 91% of adult hypertension has no clear cause and is therefore called essential/primary

hypertension. Often, it is part of the metabolic "syndrome X" in patients with insulin

resistance: it occurs in combination with diabetes mellitus (type 2), combined hyperlipidemia

and central obesity.
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 Secondary hypertension is more common in preadolescent children, with most cases caused

by renal disease. Primary or essential hypertension is more common in adolescents and has

multiple risk factors, including obesity and a family history of hypertension.

29. Investigations commonly performed in newly diagnosed hypertension

Tests are undertaken to identify possible causes of secondary hypertension, and seek

evidence for end-organ damage to the heart itself or the eyes (retina) and kidneys. Diabetes

and raised cholesterol levels being additional risk factors for the development of

cardiovascular disease are also tested for as they will also require management.

Blood tests commonly performed include:

 Creatinine (renal function) - to identify both underlying renal disease as a cause of

hypertension and conversely hypertension causing onset of kidney damage. Also a baseline

for later monitoring the possible side-effects of certain antihypertensive drugs.

 Electrolytes (sodium, potassium)

 Glucose - to identify diabetes mellitus

 Cholesterol

Additional tests often include:

 Testing of urine samples for proteinuria - again to pick up underlying kidney disease or

evidence of hypertensive renal damage.

 Electrocardiogram (EKG/ECG) - for evidence of the heart being under strain from working

against a high blood pressure. Also may show resulting thickening of the heart muscle (left

ventricular hypertrophy) or of the occurrence of previous silent cardiac disease (either subtle

electrical conduction disruption or even a myocardial infarction).

 Chest X-ray - again for signs of cardiac enlargement or evidence of cardiac failure.

30. Prevention

The degree to which hypertension can be prevented depends on a number of features

including: current blood pressure level, changes in end/target organs (retina, kidney, heart -

among others), risk factors for cardiovascular diseases and the age at presentation. Unless the

presenting patient has very severe hypertension, there should be a relatively prolonged
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assessment period within which should be repeated measurements of blood pressure.

Following this, lifestyle advice and non-pharmacological options should be offered to the

patient, before any initiation of drug therapy. The process of managing hypertension

according the guidelines of the British Hypertension Society suggest that non-

pharmacological options should be explored in all patients who are hypertensive or pre-

hypertensive. These measures include;

 Weight reduction and regular aerobic exercise (e.g., walking) are recommended as the first

steps in treating mild to moderate hypertension. Regular exercise improves blood flow and

helps to reduce resting heart rate and blood pressure. Several studies indicate that low

intensity exercise may be more effective in lowering blood pressure than higher intensity

exercise. These steps are highly effective in reducing blood pressure, although drug therapy is

still necessary for many patients with moderate or severe hypertension to bring their blood

pressure down to a safe level.

 Reducing dietary sugar intake

 Reducing sodium (salt) in the diet may be effective: It decreases blood pressure in about 33%

of people (see above). Many people use a salt substitute to reduce their salt intake.

 Additional dietary changes beneficial to reducing blood pressure includes the DASH diet

(dietary approaches to stop hypertension), which is rich in fruits and vegetables and low-fat

or fat-free dairy foods. This diet has been shown to be effective based on research sponsored

by the National Heart, Lung, and Blood Institute. In addition, an increase in daily calcium

intake has the benefit of increasing dietary potassium, which theoretically can offset the

effect of sodium and act on the kidney to decrease blood pressure. This has also been shown

to be highly effective in reducing blood pressure.

 Discontinuing tobacco use and alcohol consumption has been shown to lower blood pressure.

The exact mechanisms are not fully understood, but blood pressure (especially systolic)

always transiently increases following alcohol or nicotine consumption. Besides, abstention

from cigarette smoking is important for people with hypertension because it reduces the risk

of many dangerous outcomes of hypertension, such as stroke and heart attack. Note that

coffee drinking (caffeine ingestion) also increases blood pressure transiently but does not

produce chronic hypertension.

 Reducing stress, for example with relaxation therapy, such as meditation and other mindbody

relaxation techniques, by reducing environmental stress such as high sound levels and over-

illumination can be an additional method of ameliorating hypertension. Jacobson's
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Progressive Muscle Relaxation and biofeedback are also used, particularly, device-guided

paced breathing, although meta-analysis suggests it is not effective unless combined with

other relaxation techniques.

31. Treatment

Unless hypertension is severe, lifestyle changes such as those discussed in the preceding

section are strongly recommended before initiation of drug therapy. Adoption of the DASH

diet is one example of lifestyle change repeatedly shown to effectively lower mildly-elevated

blood pressure. If hypertension is high enough to justify immediate use of medications,

lifestyle changes are initiated concomitantly. There are many classes of medications for

treating hypertension, together called antihypertensives, which by varying means act by

lowering blood pressure. Evidence suggests that reduction of the blood pressure by 5-6

mmHg can decrease the risk of stroke by 40%, of coronary heart disease by 15%-20%, and

reduces the likelihood of dementia, heart failure, and mortality from vascular disease. The

aim of treatment should be blood pressure control to< 140/90 mmHg for most patients, and

lower in certain contexts such as diabetes or kidney disease (some medical professionals

recommend keeping levels below 120/80 mmHg). Each added drug may reduce the systolic

blood pressure by 5-10 mmHg, so often multiple drugs are necessary to achieve blood

pressure control. A series of UKguidelines advocate treatment initiation thresholds and

desirable targets to be reached as set out in the following table. Of particular note is that for

patients with blood pressures between 140-159/80-99 and without additional factors, that

only lifestyle actions and regular blood pressure and risk-factor review is proposed.

32. Osteoporosis

Osteoporosis is a disease of bone that leads to an increased risk of fracture. In osteoporosis

the bone mineral density (BMD) is reduced, bone microarchitecture is disrupted, and the

amount and variety of non-collagenous proteins in bone is altered. Osteoporosis is defined by

the World Health Organization (WHO) in women as a bone mineral density 2.5 standard

deviations below peak bone mass (20-year-old healthy female average) as measured by DXA;

the term "established osteoporosis" includes the presence of a fragility fracture. Osteoporosis

is most common in women after menopause, when it is called postmenopausal osteoporosis,

but may also develop in men, and may occur in anyone in the presence of particular hormonal

disorders and other chronic diseases or as a result of medications, specifically
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glucocorticoids, when the disease is called steroid- or glucocorticoid-induced osteoporosis

(SIOP or GIOP). Given its influence on the risk of fragility fracture, osteoporosis may

significantly affect life expectancy and quality of life. Osteoporosis can be prevented with

lifestyle changes and sometimes medication; in people with osteoporosis, treatment may

involve both. Lifestyle change includes preventing falls and exercise; medication includes

calcium, vitamin D, bisphosphonates and several others. Fall-prevention advice includes

exercise to tone deambulatory muscles, proprioception-improvement exercises; equilibrium

therapies may be included. Exercise with its anabolic effect, may at the same time stop or

reverse osteoporosis.

33. Signs and symptoms

Osteoporosis itself has no specific symptoms; its main consequence is the increased risk of

bone fractures. Osteoporotic fractures are those that occur in situations where healthy people

would not normally break a bone; they are therefore regarded as fragility fractures. Typical

fragility fractures occur in the vertebral column, rib, hip and wrist.

34. Fractures

The symptoms of a vertebral collapse ("compression fracture") are sudden back pain, often

with radiculopathic pain (shooting pain due to nerve compression) and rarely with spinal cord

compression or cauda equina syndrome. Multiple vertebral fractures lead to a stooped

posture, loss of height, and chronic pain with resultant reduction in mobility.

Fractures of the long bones acutely impair mobility and may require surgery. Hip fracture, in

particular, usually requires prompt surgery, as there are serious risks associated with a hip

fracture, such as deep vein thrombosis and a pulmonary embolism, and increased mortality.

35. Fallsrisk

The increased risk of falling associated with aging leads to fractures of the wrist, spine and

hip. The risk of falling, in turn, is increased by impaired eyesight due to any cause (e.g.

glaucoma, macular degeneration), balance disorder, movement disorders (e.g. Parkinson's

disease), dementia, and sarcopenia (age-related loss of skeletal muscle). Collapse (transient

loss of postural tone with or without loss of consciousness) leads to a significant risk of falls;

causes of syncope are manifold but may include cardiac arrhythmias (irregular heart beat),
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vasovagal syncope, orthostatic hypotension (abnormal drop in blood pressure on standing up)

and seizures. Removal of obstacles and loose carpets in the living environment may

substantially reduce falls. Those with previous falls, as well as those with a gait or balance

disorder, are most at risk.

36. Risk factors

Risk factors for osteoporotic fracture can be split between non-modifiable and (potentially)

modifiable. In addition, there are specific diseases and disorders in which osteoporosis is a

recognized complication. Medication use is theoretically modifiable, although in many cases

the use of medication that increases osteoporosis risk is unavoidable.

37. Nonmodifiable

The most important risk factors for osteoporosis are advanced age (in both men and women)

and female sex; estrogen deficiency following menopause is correlated with a rapid reduction

in BMD, while in men a decrease in testosterone levels has a comparable (but less

pronounced) effect. While osteoporosis occurs in people from all ethnic groups, European or

Asian ancestry predisposes for osteoporosis. Those with a family history of fracture or

osteoporosis are at an increased risk; the heritability of the fracture as well as low bone

mineral density are relatively high, ranging from 25 to 80 percent. There are at least 30 genes

associated with the development of osteoporosis. Those who have already had a fracture are

at least twice as likely to have another fracture compared to someone of the same age and

sex.

38. Potentially modifiable

 Excess alcohol - small amounts of alcohol do not increase osteoporosis risk and may even be

beneficial, but chronic heavy drinking (alcohol intake greater than 2 units/day), especially at

a younger age, increases risk significantly.

 Vitamin D deficiency - low circulating Vitamin D is common among the elderly worldwide.

Mild vitamin D insufficiency is associated with increased Parathyroid Hormone (PTH)

production. PTH increases bone resorption, leading to bone loss. A positive association exists

between serum 1,25-dihydroxycholecalciferol levels and bone mineral density, while PTH is

negatively associated with bone mineral density.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

72
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Tobacco smoking - tobacco smoking inhibits the activity of osteoblasts, and is an

independent risk factor for osteoporosis. Smoking also results in increased breakdown of

exogenous estrogen, lower body weight and earlier menopause, all of which contribute to

lower bone mineral density.

 Low body mass index - being overweight protects against osteoporosis, either by increasing

load or through the hormone leptin.

 Malnutrition - low dietary calcium intake, low dietary intake of vitamins K and C Also low

protein intake is associated with lower peak bone mass during adolescence and lower bone

mineral density in elderly populations.

 Physical inactivity - bone remodeling occurs in response to physical stress. Weight bearing

exercise can increase peak bone mass achieved in adolescence. In adults, physical activity

helps maintain bone mass, and can increase it by 1 or 2%. Conversely, physical inactivity can

lead to significant bone loss.

 Excess physical activity - excessive exercise can lead to constant damages to the bones which

can cause exhaustion of the structures as described above. There are numerous examples of

marathon runners who developed severe osteoporosis later in life. In women, heavy exercise

can lead to decreased estrogen levels, which predisposes to osteoporosis. In addition,

intensive training without proper compensatory increased nutrition increases the risk.

 Heavy metals - a strong association between cadmium, lead and bone disease has been

established. Low level exposure to cadmium is associated with an increased loss of bone

mineral density readily in both genders, leading to pain and increased risk of fractures,

especially in the elderly and in females. Higher cadmium exposure results in osteomalacia

(softening of the bone).

 Soft drinks - some studies indicate that soft drinks (many of which contain phosphoric acid)

may increase risk of osteoporosis; Others suggest soft drinks may displace calcium-

containing drinks from the diet rather than directly causing osteoporosis.

 Caffeine contrary to popular belief, there is no evidence linking caffeine to osteoporosis.

39. Diseases and disorders

Many diseases and disorders have been associated with osteoporosis. For some, the

underlying mechanism influencing the bone metabolism is straight-forward, whereas for

others the causes are multiple or unknown.
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 In general, immobilization causes bone loss (following the 'use it or lose it' rule). For

example, localized osteoporosis can occur after prolonged immobilization of a fractured limb

in a cast. This is also more common in active patients with a high bone turn-over (for

example, athletes). Other examples include bone loss during space flight or in people who are

bedridden or wheelchair-bound for various reasons.

 Hypogonadal states can cause secondary osteoporosis. These include Turner syndrome,

Klinefelter syndrome, Kallmann syndrome, anorexia nervosa, andropause, hypothalamic

amenorrhea or hyperprolactinemia. In females, the effect of hypogonadism is mediated by

estrogen deficiency. It can appear as early menopause (<45 years) or from prolonged

premenopausal amenorrhea (>1 year). A bilateral oophorectomy (surgical removal of the

ovaries) or a premature ovarian failure cause deficient estrogen production. In males,

testosterone deficiency is the cause (for example, andropause or after surgical removal of the

testes).

 Endocrine disorders that can induce bone loss include Cushing's syndrome,

hyperparathyroidism, thyrotoxicosis, hypothyroidism, diabetes mellitus type 1 and 2,

acromegaly and adrenal insufficiency. In pregnancy and lactation, there can be a reversible

bone loss.

 Malnutrition, parenteral nutrition and malabsorption can lead to osteoporosis. Nutritional and

gastrointestinal disorders that can predispose to osteoporosis include coeliac disease, Crohn's

disease, lactose intolerance, surgery (after gastrectomy, intestinal bypass surgery or bowel

resection) and severe liver disease (especially primary biliary cirrhosis). Patients with bulimia

can also develop osteoporosis. Those with an otherwise adequate calcium intake can develop

osteoporosis due to the inability to absorb calcium and/or vitamin D. Other micro-nutrients

such as vitamin K or vitamin B12 deficiency may also contribute.

 Patients with rheumatologic disorders like rheumatoid arthritis, ankylosing spondylitis,

systemic lupus erythematosus and polyarticular juvenile idiopathic arthritis are at increased

risk of osteoporosis, either as part of their disease or because of other risk factors (notably

corticosteroid therapy). Systemic diseases such as amyloidosis and sarcoidosis can also lead

to osteoporosis.

 Renal insufficiency can lead to osteodystrophy.

 Hematologic disorders linked to osteoporosis are multiple myeloma and other monoclonal

gammopathies, lymphoma and leukemia, mastocytosis, hemophilia, sickle-cell disease and

thalassemia.
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 Several inherited disorders have been linked to osteoporosis. These include osteogenesis

imperfecta, Marfan syndrome, hemochromatosis, hypophosphatasia, glycogen storage

diseases, homocystinuria, Ehlers-Danlos syndrome, porphyria, Menkes' syndrome,

epidermolysis bullosa and Gaucher's disease.

 People with scoliosis of unknown cause also have a higher risk of osteoporosis. Bone loss can

be a feature of complex regional pain syndrome. It is also more frequent in people with

Parkinson's disease and chronic obstructive pulmonary disease.

40. Medication

Certain medications have been associated with an increase in osteoporosis risk; only steroids

and anticonvulsants are classically associated, but evidence is emerging with regard to other

drugs.

 Steroid-induced osteoporosis (SIOP) arises due to use of glucocorticoids - analogous to

Cushing's syndrome and involving mainly the axial skeleton. The synthetic glucocorticoid

prescription drug prednisone is a main candidate after prolonged intake. Some professional

guidelines recommend prophylaxis in patients who take the equivalent of more than 30 mg

hydrocortisone (7.5 mg of prednisolone), especially when this is in excess of three months.

Alternate day use may not prevent this complication.

 Barbiturates, phenytoin and some other enzyme-inducing antiepileptics - these probably

accelerate the metabolism of vitamin D.

 L-Thyroxine over-replacement may contribute to osteoporosis, in a similar fashion as

thyrotoxicosis does. This can be relevant in subclinical hypothyroidism.

 Several drugs induce hypogonadism, for example aromatase inhibitors used in breast cancer,

methotrexate and other anti-metabolite drugs, depot progesterone and gonadotropin-releasing

hormone agonists.

 Anticoagulants - long-term use of heparin is associated with a decrease in bone density, and

warfarin (and related coumarins) have been linked with an increased risk in osteoporotic

fracture in long-term use.

 Proton pump inhibitors - these drugs inhibit the production of stomach acid; it is thought that

this interferes with calcium absorption. Chronic phosphate binding may also occur with

aluminium-containing antacids.

 Thiazolidinediones (used for diabetes) - rosiglitazone and possibly pioglitazone, inhibitors of

PPARγ, have been linked with an increased risk of osteoporosis and fracture.
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 Chronic lithium therapy has been associated with osteoporosis.

Topic : Nutrition In The Growth, Development And Maintenance Of Oral Tissues And
Structures

Topic Objective:

At the end of the topic student will be able to understand:

 Structure of taste buds

 Localization of taste and the human "tongue map"

 Types of papillae

 Taste bud

 Stratified squamous epithelia

 Simple squamous epithelia

 Squamous epithelium

 Mucous membrane

Definition/Overview:

The mouth, buccal cavity, or oral cavity is the first portion of the alimentary canal that

receives food and begins digestion by mechanically breaking up the solid food particles into

smaller pieces and mixing them with saliva. The oral mucosa is the mucous membrane

epithelium lining the inside of the mouth. In addition to its primary role as the beginning of

the digestive system, in humans the mouth also plays a significant role in communication.

While primary aspects of the voice are produced in the throat, the tongue, lips, and jaw are

also needed to produce the range of sounds included in human language. Another non-

digestive function of the mouth is it role in secondary sexual activity, such as kissing. The

physical appearance of the mouth and lips play a part in defining sexual attractiveness.

The mouth is normally moist, and is lined with a mucous membrane. The lips mark the

transition from mucous membrane to skin, which covers most of the body.
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Key Points:

1. Mucous membrane

The mucous membranes (or mucosae; singular mucosa) are linings of mostly endodermal

origin, covered in epithelium, which are involved in absorption and secretion. They line

various body cavities that are exposed to the external environment and internal organs. It is at

several places continuous with skin: at the nostrils, the lips, the ears, the genital area, and the

anus. The sticky, thick fluid secreted by the mucous membranes and gland is termed mucus.

The term mucous membrane refers to where they are found in the body and not every mucous

membrane secretes mucus. Body cavities featuring mucous membrane include most of the

respiratory system. The glans penis (head of the penis) and glans clitoridis and the inside of

the prepuce (foreskin) and clitoral hood are mucous membranes; the urethra is also a mucous

membrane. The secreted mucus traps the pathogens in the body, preventing any further

activities of diseases.

2. Squamous epithelium

In anatomy, squamous epithelium (from Latin squama, "scale") is an epithelium characterised

by its most superficial layer consisting of flat, scale-like cells called squamous cell.

Epithelium may possess only one layer of these cells, in which case it is referred to as simple

squamous epithelium; or it may possess multiple layers, referred to then as stratified

squamous epithelium. Both types perform differing functions, ranging from nutrient

exchange to protection.

3. Simple squamous epithelia

A simple squamous epithelium is a single layer of flat squamous cells that are all in contact

with the basement membrane. The cells are irregularly shaped and very flat, so flat that the

cell nucleus sometimes creates a bump in the surface of the cell

4. Stratified squamous epithelia

Stratified squamous epithelium is characteristic of the normal lining of the esophagus, as seen

in this section. The epidermal layer of human skin is formed by stratified squamous

epithelium. A stratified squamous epithelium consists of squamous (flattened) epithelial cells
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arranged in layers upon a basement membrane. Only one layer is in contact with the

basement membrane; the other layers adhere to one another to maintain structural integrity.

Although this epithelium is referred to as squamous, many cells within the layers may not be

flattened; this is due to the convention of naming epithelia according to the cell type at the

end. This type of epithelium is well suited to areas in the body subject to constant abrasion, as

the layers can be sequentially sloughed off and replaced before the basement membrane is

exposed. Stratified squamous epithelium is further classified by the presence or absence of

keratin at the apical surface. Non-keratinised surfaces must be kept moist by bodily secretions

to prevent them drying out and dying, whereas keratinised surfaces are kept hydrated and

protected by keratin.

 Non-keratinizing stratified squamous epithelium (SSNKE): cornea (see also corneal

epithelium), oral cavity, esophagus, rectum, vagina, and the internal portion of the lips

 Keratinizing stratified squamous epithelium (SSKE): skin, tongue (partially keratinised), and

the external portion of the lips.

5. Taste bud

Taste buds are organs on your tongue that respond to chemical reactions from all the foods

you eat. These chemicals dissolve in the saliva. The taste buds are tiny specks on the tongue.

They send information detected by clusters of various receptors and ion channels to the

gustatory cortex of the cerebrum via the seventh, ninth and tenth cranial nerves. Receptors on

the surface of the tongue respond to different substances. The human tongue has about 10,000

taste buds

6. Types of papillae

The majority of taste buds on the tongue sit on raised protrusions of the tongue surface called

papillae. There are four types of papillae present in the human tongue:

 Fungiform papillae - as the name suggests, these are slightly mushroom shaped if looked at in

longitudinal section. These are present mostly at the apex (tip) of the tongue, as well as at the

sides. Innervated by facial nerve.
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 Filiform papillae - these are thin, long papillae "V"-shaped cones that don't contain taste buds

but are the most numerous. These papillae are mechanical and not involved in gustation.

Characterized increased keratinization.

 Foliate papillae - these are ridges and grooves towards the posterior part of the tongue found

on lateral margins. Innervated by facial nerve (anterior papillae) and glossopharyngeal nerve

(posterior papillae).

 Circumvallate papillae - there are only about 3-14 of these papillae on most people, and they

are present at the back of the oral part of the tongue. They are arranged in a circular-shaped

row just in front of the sulcus terminalis of the tongue. They are associated with ducts of Von

Ebner's glands. Innervated by the glossopharyngeal nerve.

It is known that there are five taste sensations:

 Sweet, Bitter, and Umami (now sometimes called Savory), which work with a signal through

a G-protein coupled receptor.

 Salty and Sour, which work with ion channels.

7. Localization of taste and the human "tongue map"

Contrary to popular understanding that different tastes map to different areas of the tongue,

taste qualities are found in all areas of the tongue, although some regions are more sensitive

than others. The original "tongue map" was based on a mistranslation by Harvard

psychologist Edwin G. Boring of a German paper that was written in 1901. Varying

sensitivity to all tastes occurs across the whole tongue and indeed to other regions of the

mouth where there are taste buds (epiglottis, soft palate).

8. Structure of taste buds

Each taste bud is flask-like in shape, its broad base resting on the corium, and its neck

opening, the gustatory pore, between the cells of the epithelium. The bud is formed by two

kinds of cells: supporting cells and gustatory cells.

 The supporting (sustentacular) cells are mostly arranged like the staves of a cask, and form an

outer envelope for the bud. Some, however, are found in the interior of the bud between the

gustatory cells.
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 The gustatory (taste) cells, a chemoreceptor, occupy the central portion of the bud; they are

spindle-shaped, and each possesses a large spherical nucleus near the middle of the cell.

The peripheral end of the cell terminates at the gustatory pore in a fine hair-like filament, the

gustatory hair. The central process passes toward the deep extremity of the bud, and there

ends in single or bifurcated varicosities. The nerve fibrils after losing their medullary sheaths

enter the taste bud, and end in fine extremities between the gustatory cells; other nerve fibrils

ramify between the supporting cells and terminate in fine extremities; these, however, are

believed to be nerves of ordinary sensation and not gustatory.

Topic : Diet, Nutrition, And Teeth

Topic Objective:

At the end of the topic student will be able to understand:

 Gingiva

 Alveolar bone

 Periodontal ligaments

 Supporting structures

 Eruption of Tooth

 Development of Tooth

 Pulp

 Cementum

 Dentin

 Enamel

 Parts of Teeth

 Anatomy

 Tooth

 Health

 Eating disorders

 Diets for weight management
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 Individual dietary choices

 Diet and life outcome

 Religious and cultural dietary choices

 Traditional diet

 Diet (nutrition)

Definition/Overview:

In nutrition, the diet is the sum of food consumed by a person or other organism. Dietary

habits are the habitual decisions an individual or culture makes when choosing what foods to

eat.

Key Points:

1. Diet (nutrition)

Although humans are omnivores, each culture holds some food preferences and some food

taboos. Individual dietary choices may be more or less healthy. Proper nutrition requires the

proper ingestion and equally important, the absorption of vitamins, minerals, and fuel in the

form of carbohydrates, proteins, and fats. Dietary habits and choices play a significant role in

health and mortality, and can also define cultures and play a role in religion.

2. Traditional diet

"Traditional diet" is the diets of native populations such as the Native Americans, Khoisan or

Australian Aborigines. Often to qualify for cultural cuisine, traditional diets include more

organic farming and seasonal food according to food origins.

Traditional diets vary with availability of local resources, such as fish in coastal towns, eels

and eggs in estuary settlements, or squash, corn and beans in farming towns, as well as with

cultural and religious customs and taboos. In some cases, the crops and domestic animals that

characterize a traditional diet have been replaced by modern high-yield crops, and are no

longer available. The slow food movement attempts to counter this trend and to preserve

traditional diets.
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3. Religious and cultural dietary choices

Some cultures and religions have restrictions concerning what foods are acceptable in their

diet. For example, only Kosher foods are permitted by Judaism, and Halal foods by Islam.

4. Diet and life outcome

A study published in the British medical journal The Lancet demonstrated that those who had

been well-fed soon after they were born earned almost 50% more in average salary than those

who had not. The blind trial was performed by giving a high-nutrition supplement to some

infants and a lower-nutrition supplement to others, with only the researchers knowing which

infants received which supplements. The infants that received the high-nutrition supplement

had higher average salaries, proving that infant nutrition affects cognitive development

independent of other factors such as class or parental income.

5. Individual dietary choices

Many individuals choose to limit what foods they eat for reasons of health, morality,

environmental impact, or other factors. Additionally, many people choose to forgo food from

animal sources to varying degrees; see vegetarianism, veganism, fruitarianism, living foods

diet, and raw foodism. Individuals may choose to follow such a diet for ethical or moral

reasons, or to try to gain some claimed health benefit. Various forms of these diets may or

may not completely satisfy ordinary nutritional needs.

6. Diets for weight management

A particular diet may be chosen to seek weight gain, weight loss, sports training, cardio-

vascular health, and avoidance of cancers, food allergies and for other reasons. Changing a

subject's dietary intake, or "going on a diet", can change the energy balance and increase or

decrease the amount of fat stored by the body. Some foods are specifically recommended, or

even altered, for conformity to the requirements of a particular diet. These diets are often

recommended in conjunction with exercise.
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7. Eating disorders

An eating disorder is a mental disorder that interferes with normal food consumption. Eating

disorders often affect people with a negative body image.

8. Health

A healthy diet is one that is arrived at with the intent of improving or maintaining optimal

health. This usually involves consuming nutrients by eating the appropriate amounts from all

of the food groups, including an adequate amount of water. Since human nutrition is

complex, a healthy diet may vary widely, and is subject to an individual's genetic makeup,

environment, and health. For around 20% of the human population, lack of food and

malnutrition are the main impediments to healthy eating. Conversely, people in developed

countries have the opposite problem; they are more concerned about obesity.

9. Tooth

Teeth (singular tooth) are small whitish structures found in the jaws (or mouths) of many

vertebrates that are used to tear, scrape, and chew food. Some animals, particularly

carnivores, also use teeth for hunting or defense. The roots of teeth are covered by gums.

Teeth are not made of bone, but rather of tissues of varying density and hardness.

Teeth are among the most distinctive (and long-lasting) features of mammal species.

Paleontologists use teeth to identify fossil species and determine their relationships. The

shape of the animal's teeth are related to its diet. For example, plant matter is hard to digest,

so herbivores have many molars for chewing. Carnivores, on the other hand, need canines to

kill and tear meat. Mammals are diphyodont, meaning that they develop two sets of teeth. In

humans, the first set (the "baby," "milk," "primary" or "deciduous" set) normally starts to

appear at about six months of age, although some babies are born with one or more visible

teeth, known as neonatal teeth. Normal tooth eruption at about six months is known as

teething and can be painful. Some animals develop only one set of teeth (monophyodont)

while others develop many sets (polyphyodont). Sharks, for example, grow a new set of teeth

every two weeks to replace worn teeth. Rodent incisors grow and wear away continually

through gnawing, maintaining relatively constant length. Many rodents, such as rabbits,

guinea pigs, and the sibling vole, have continuously growing molars in addition to incisors.
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10. Anatomy

The bottom teeth are used more for the grinding of food and the top front teeth are mainly

used for biting. Dental anatomy is a field of anatomy dedicated to the study of tooth

structures. The development, appearance, and classification of teeth fall within its field of

study, though dental occlusion, or contact among teeth, does not. Dental anatomy is also a

taxonomical science as it is concerned with the naming of teeth and their structures. This

information serves a practical purpose for dentists, enabling them to easily identify teeth and

structures during treatment.

The anatomic crown of a tooth is the area covered in enamel above the cementoenamel

junction (CEJ). The majority of the crown is composed of dentin with the pulp chamber in

the center. The crown is within bone before eruption. After eruption, it is almost always

visible. The anatomic root is found below the cementoenamel junction and is covered with

cementum. As with the crown, dentin composes most of the root, which normally have pulp

canals. A tooth may have multiple roots or just one root. Canines and most premolars, except

for maxillary (upper) first premolars, usually have one root. Maxillary first premolars and

mandibular molars usually have two roots. Maxillary molars usually have three roots.

Additional roots are referred to as supernumerary roots. Humans usually have 20 primary

teeth (also called deciduous, baby, or milk teeth) and 32 permanent teeth. Among primary

teeth, 10 are found in the (upper) maxilla and the other 10 in the (lower) mandible. Teeth are

classified as incisors, canines, and molars. In the primary set of teeth, there are two types of

incisors, centrals and laterals, and two types of molars, first and second. All primary teeth are

replaced with permanent counterparts except for molars, which are replaced by permanent

premolars. Among permanent teeth, 16 are found in the maxilla with the other 16 in the

mandible. The maxillary teeth are the maxillary central incisor, maxillary lateral incisor,

maxillary canine, maxillary first premolar, maxillary second premolar, maxillary first molar,

maxillary second molar, and maxillary third molar. The mandibular teeth are the mandibular

central incisor, mandibular lateral incisor, mandibular canine, mandibular first premolar,

mandibular second premolar, mandibular first molar, mandibular second molar, and

mandibular third molar. Third molars are commonly called "wisdom teeth" and may never

erupt into the mouth or form at all. If any additional teeth form, for example, fourth and fifth

molars, which are rare, they are referred to as supernumerary teeth.
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Most teeth have identifiable features that distinguish them from others. There are several

different notation systems to refer to a specific tooth. The three most commons systems are

the FDI World Dental Federation notation, the universal numbering system, and Palmer

notation method. The FDI system is used worldwide, and the universal is used widely in the

United States.

11. Parts of Teeth

11.1 Enamel

Enamel is the hardest and most highly mineralized substance of the body and is one of the

four major tissues which make up the tooth, along with dentin, cementum, and dental

pulp. It is normally visible and must be supported by underlying dentin. Ninety-six

percent of enamel consists of mineral, with water and organic material composing the

rest. The normal color of enamel varies from light yellow to grayish white. At the edges

of teeth where there is no dentin underlying the enamel, the color sometimes has a

slightly blue tone. Since enamel is semitranslucent, the color of dentin and any restorative

dental material underneath the enamel strongly affects the appearance of a tooth. Enamel

varies in thickness over the surface of the tooth and is often thickest at the cusp, up to 2.5

mm, and thinnest at its border, which is seen clinically as the cementoenamel junction

(CEJ). Enamel's primary mineral is hydroxyapatite, which is a crystalline calcium

phosphate. The large amount of minerals in enamel accounts not only for its strength but

also for its brittleness. Dentin, which is less mineralized and less brittle, compensates for

enamel and is necessary as a support. Unlike dentin and bone, enamel does not contain

collagen. Instead, it has two unique classes of proteins called amelogenins and enamelins.

While the role of these proteins is not fully understood, it is believed that they aid in the

development of enamel by serving as framework support among other functions.

11.2 Dentin

Dentin is the substance between enamel or cementum and the pulp chamber. It is secreted

by the odontoblasts of the dental pulp. The formation of dentin is known as

dentinogenesis. The porous, yellow-hued material is made up of 70% inorganic materials,

20% organic materials, and 10% water by weight. Because it is softer than enamel, it
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decays more rapidly and is subject to severe cavities if not properly treated, but dentin

still acts as a protective layer and supports the crown of the tooth.

Dentin is a mineralized connective tissue with an organic matrix of collagenous proteins.

Dentin has microscopic channels, called dentinal tubules, which radiate outward through

the dentin from the pulp cavity to the exterior cementum or enamel border. The diameter

of these tubules range from 2.5 μm near the pulp, to 1.2 μm in the midportion, and 900

nm near the dentino-enamel junction. Although they may have tiny side-branches, the

tubules do not intersect with each other. Their length is dictated by the radius of the tooth.

The three dimensional configuration of the dentinal tubules is genetically determined.

11.3 Cementum

Cementum is a specialized bony substance covering the root of a tooth. It is

approximately 45% inorganic material (mainly hydroxyapatite), 33% organic material

(mainly collagen) and 22% water. Cementum is excreted by cementoblasts within the root

of the tooth and is thickest at the root apex. Its coloration is yellowish and it is softer than

either dentin or enamel. The principal role of cementum is to serve as a medium by which

the periodontal ligaments can attach to the tooth for stability. At the cementoenamel

junction, the cementum is acellular due to its lack of cellular components, and this

acellular type covers at least ⅔ of the root. The more permeable form of cementum,

cellular cementum, covers about ⅓ of the root apex.

11.4 Pulp

The dental pulp is the central part of the tooth filled with soft connective tissue. This

tissue contains blood vessels and nerves that enter the tooth from a hole at the apex of the

root. Along the border between the dentin and the pulp are odontoblasts, which initiate

the formation of dentin. Other cells in the pulp include fibroblasts, preodontoblasts,

macrophages and T lymphocytes. The pulp is commonly called "the nerve" of the tooth.

12. Development of Tooth

Radiograph of lower right third, second, and first molars in different stages of development.

Tooth development is the complex process by which teeth form from embryonic cells, grow,

and erupt into the mouth. Although many diverse species have teeth, non-human tooth
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development is largely the same as in humans. For human teeth to have a healthy oral

environment, enamel, dentin, cementum, and the periodontium must all develop during

appropriate stages of fetal development. Primary (baby) teeth start to form between the sixth

and eighth weeks in utero, and permanent teeth begin to form in the twentieth week in utero.

If teeth do not start to develop at or near these times, they will not develop at all.A significant

amount of research has focused on determining the processes that initiate tooth development.

It is widely accepted that there is a factor within the tissues of the first branchial arch that is

necessary for the development of teeth.

Tooth development is commonly divided into the following stages: the bud stage, the cap, the

bell, and finally maturation. The staging of tooth development is an attempt to categorize

changes that take place along a continuum; frequently it is difficult to decide what stage

should be assigned to a particular developing tooth. This determination is further complicated

by the varying appearance of different histologic sections of the same developing tooth,

which can appear to be different stages. The tooth bud (sometimes called the tooth germ) is

an aggregation of cells that eventually forms a tooth. It is organized into three parts: the

enamel organ, the dental papilla and the dental follicle. The enamel organ is composed of the

outer enamel epithelium, inner enamel epithelium, stellate reticulum and stratum

intermedium. These cells give rise to ameloblasts, which produce enamel and the reduced

enamel epithelium. The growth of cervical loop cells into the deeper tissues forms Hertwig's

Epithelial Root Sheath, which determines a tooth's root shape. The dental papilla contains

cells that develop into odontoblasts, which are dentin-forming cells. Additionally, the

junction between the dental papilla and inner enamel epithelium determines the crown shape

of a tooth. The dental follicle gives rise to three important entities: cementoblasts, osteoblasts,

and fibroblasts. Cementoblasts form the cementum of a tooth. Osteoblasts give rise to the

alveolar bone around the roots of teeth. Fibroblasts develop the periodontal ligaments which

connect teeth to the alveolar bone through cementum.

13. Tooth Eruption

Tooth eruption in humans is a process in tooth development in which the teeth enter the

mouth and become visible. Current research indicates that the periodontal ligaments play an

important role in tooth eruption. Primary teeth erupt into the mouth from around six months

until two years of age. These teeth are the only ones in the mouth until a person is about six

years old. At that time, the first permanent tooth erupts. This stage, during which a person has
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a combination of primary and permanent teeth, is known as the mixed stage. The mixed stage

lasts until the last primary tooth is lost and the remaining permanent teeth erupt into the

mouth.

There have been many theories about the cause of tooth eruption. One theory proposes that

the developing root of a tooth pushes it into the mouth. Another, known as the cushioned

hammock theory, resulted from microscopic study of teeth, which was thought to show a

ligament around the root. It was later discovered that the "ligament" was merely an artifact

created in the process of preparing the slide. Currently, the most widely held belief is that the

periodontal ligaments provide the main impetus for the process. The onset of primary tooth

loss has been found to correlate strongly with somatic and psychological criteria of school

readiness.

14. Supporting structures of Tooth

Histologic slide of tooth erupting into the mouth.

 tooth

 gingiva

 bone

 periodontal ligaments

The periodontium is the supporting structure of a tooth, helping to attach the tooth to

surrounding tissues and to allow sensations of touch and pressure. It consists of the

cementum, periodontal ligaments, alveolar bone, and gingiva. Of these, cementum is the only

one that is a part of a tooth. Periodontal ligaments connect the alveolar bone to the cementum.

Alveolar bone surrounds the roots of teeth to provide support and creates what is commonly

called an alveolus, or "socket". Lying over the bone is the gingiva or gum, which is readily

visible in the mouth.

15. Periodontal ligaments

The periodontal ligament is a specialized connective tissue that attaches the cementum of a

tooth to the alveolar bone. This tissue covers the root of the tooth within the bone. Each

ligament has a width of 0.15 - 0.38 mm, but this size decreases over time. The functions of

the periodontal ligaments include attachment of the tooth to the bone, support for the tooth,
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formation and resorption of bone during tooth movement, sensation, and eruption. The cells

of the periodontal ligaments include osteoblasts, osteoclasts, fibroblasts, macrophages,

cementoblasts, and epithelial cell rests of Malassez. Consisting of mostly Type I and III

collagen, the fibers are grouped in bundles and named according to their location. The groups

of fibers are named alveolar crest, horizontal, oblique, periapical, and interradicular fibers.

The nerve supply generally enters from the bone apical to the tooth and forms a network

around the tooth toward the crest of the gingiva. When pressure is exerted on a tooth, such as

during chewing or biting, the tooth moves slightly in its socket and puts tension on the

periodontal ligaments. The nerve fibers can then send the information to the central nervous

system for interpretation.

16. Alveolar bone

The alveolar bone is the bone of the jaw which forms the alveolus around teeth. Like any

other bone in the human body, alveolar bone is modified throughout life. Osteoblasts create

bone and osteoclasts destroy it, especially if force is placed on a tooth. As is the case when

movement of teeth is attempted through orthodontics, an area of bone under compressive

force from a tooth moving toward it has a high osteoclast level, resulting in bone resorption.

An area of bone receiving tension from periodontal ligaments attached to a tooth moving

away from it has a high number of osteoblasts, resulting in bone formation.

17. Gingiva

The gingiva ("gums") is the mucosal tissue that overlays the jaws. There are three different

types of epithelium associated with the gingiva: gingival, junctional, and sulcular epithelium.

These three types form from a mass of epithelial cells known as the epithelial cuff between

the tooth and the mouth. The gingival epithelium is not associated directly with tooth

attachment and is visible in the mouth. The junctional epithelium, composed of the basal

lamina and hemidesmosomes, forms an attachment to the tooth. The sulcular epithelium is

nonkeratinized stratified squamous tissue on the gingiva which touches but is not attached to

the tooth. This leaves a small potential space between the gingiva and tooth which can collect

bacteria, plaque, and calculus.
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Topic : Nutrition And The Periodontium

Topic Objective:

At the end of the topic student will be able to understand:

 Texture

 Contour

 Color

 Characteristics of healthy gingiva

 Diseases of the gingiva

 Interdental gingiva

 Attached gingiva

 Marginal gingiva

 Subdivisions of gingiva

 General description

 Gingiva

 Cementum

 Alveolar process of maxilla

 Periodontium

Definition/Overview:

Periodontium refers to the specialized tissues that both surround and support the teeth,

maintaining them in the maxillary and mandibular bones.

Key Points:

1. Periodontium

The word comes from the Greek terms peri-, meaning "around" and -odons, meaning "tooth."

Literally taken, it means that which is "around the tooth". Periodontics is the dental specialty

that relates specifically to the care and maintenance of these tissues. The following four

tissues make up the periodontium:
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 Alveolar bone

 Cementum

 Gingiva or gums

 Periodontal ligament

2. Alveolar process of maxilla

The alveolar process is the thickened ridge of bone that contains the tooth sockets on bones

that bear teeth. It is also referred to as the alveolar bone. In humans, the tooth-bearing bones

are the maxilla and the mandible. On the maxilla, the alveolar process is a ridge on the

inferior surface, and on the mandible it is a ridge on the superior surface. It makes up the

thickest part of the maxilla. The buccinator muscle attaches to the alveolar processes of both

the maxilla and mandible.

3. Cementum

Cementum is a specialized calcified substance covering the root of a tooth. Cementum is

excreted by cells called cementoblasts within the root of the tooth and is thickest at the root

apex. Its coloration is yellowish and it is softer than enamel and dentin due to being less

mineralized. Cementen's main role is to anchor the tooth by attaching it via the periodontal

ligaments. It also plays an important role in forming new teeth. Hence, its bottom surface is

tangent to the periodontal ligaments running through the jaw (via collagen fibers), and the

upper portion of the surface is firmly cemented to the dentin of the tooth. It also meets the

enamel lower on the tooth at the cemento-enamel junction. Here the cementum is known as

acellular cementum due to its lack of cellular components, and covers approximately 1/3-1/2

of the root. The more permeable form of cementen, cellular cementum, covers 1/3-1/2 of the

root apex, where it binds to the dentin. There is also a third type of cementum, afibrillar

cementum, which sometimes extends onto the enamel of the tooth. The chemical makeup of

cementum is similar to that of bone, but it lacks vascularization. Volumetrically, it is

approximately 65% inorganic material (mainly hydroxyapatite), 23% organic material

(mainly collagen type1) and 12% water.
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4. Gingiva

The gingiva (sing. and plur.: gingiva), or gums, consists of the mucosal tissue that lies over

the alveolar bone.

5. General description

Gingiva are part of the soft tissue lining of the mouth. They surround the teeth and provide a

seal around them. Compared with the soft tissue linings of the lips and cheeks, most of the

gingiva are tightly bound to the underlying bone and are designed to resist the friction of food

passing over them. Healthy gingiva is usually coral pink, but may contain physiologic

pigmentation. Changes in color, particularly increased redness, together with edema and an

increased tendency to bleed, suggest an inflammation that is possibly due to the accumulation

of bacterial plaque.

A diagram of the periodontium. A, crown of the tooth, covered by enamel. B, root of the

tooth, covered by cementum. C, alveolar bone. D, subepithelial connective tissue. E, oral

epithelium. F, free gingival margin. G, gingival sulcus. H, principle gingival fibers. I,

alveolar crest fibers of the PDL. J, horizontal fibers of the PDL. K, oblique fibers of the PDL.

6. Subdivisions of gingiva

The gingiva is divided anatomically into marginal, attached and interdental areas.

7. Marginal gingiva

The marginal gingiva is the terminal edge of gingiva surrounding the teeth in collar like

fashion. In about 50% of individuals, it is demarcated from the adjacent, attached gingiva by

a shallow linear depression, the free gingival groove. Usually about 1 mm wide, it forms the

soft tissue wall of the gingival sulcus. The marginal gingiva is supported and stabilized by the

gingival fibers.

8. Attached gingiva

The attached gingiva is continuous with the marginal gingiva. It is firm, resilient, and tightly

bound to the underlying periosteum of alveolar bone. The facial aspect of the attached

gingiva extends to the relatively loose and movable alveolar mucosa, from which it is
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demarcated by the mucogingival junction. Attached gingiva may present with surface

stippling.

9. Interdental gingiva

The interdental gingiva occupies the gingival embrasure, which is the interproximal space

beneath the area of tooth contact. The interdental gingiva can be pyramidal or have a "col"

shape.

10. Diseases of the gingiva

The gingival cavity microecosystem, fueled by food residues and saliva, can support the

growth of many microorganisms, of which some can be injurious to health. Improper or

insufficient oral hygiene can thus lead to many gingival and periodontal disorders, including

gingivitis or pyorrhea, which are major causes for tooth failure. Recent studies have also

shown that Anabolic steroids are also closely associated with gingival enlargement requiring

a gingivectomy for many cases.

11. Characteristics of healthy gingiva

11.1 Color

Healthy gingiva usually has a color that has been described as "coral pink." Other colours

like red, white, and blue can signify inflammation (gingivitis) or pathology. Although the

text book color of gingiva is "coral pink", normal racial pigmentation makes the gingiva

appear darker. Because the color of gingiva varies due to racial pigmentation, uniformity

of color is more important than the underlying color itself.

11.2 Contour

Healthy gingiva has a smooth arcuate or scalloped appearance around each tooth. Healthy

gingiva fills and fits each interdental space, unlike the swollen gingiva papilla seen in

gingivitis or the empty interdental embrasure seen in periodontal disease. Healthy gums

hold tight to each tooth in that the gingival surface narrows to "knife-edge" thin at the free

gingival margin. On the other hand, inflamed gums have a "puffy" or "rolled" margin.
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11.3 Texture

Healthy gingiva has a firm texture that is resistant to movement, and the surface texture

often exhibits surface stippling. Unhealthy gingiva, on the other hand, is often swollen

and mushy.

Topic : Nutritional Concerns For The Dentally Compromised Patient: Oral Surgery,
Orthodontics, Dentures, Dysphagia, Temporomandibular Disorders

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Orthodontics

 History of Orthodontics

 Dentures

 Causes of tooth loss

 Advantages of Dentures

 Types of dentures

 History of Dentures

 Problems with complete dentures

 Prosthodontic principles of dentures

 Complications and recommendations of Dentures

Definition/Overview:

Oral Surgery is a recognised international specialist training course in Dentistry. Oral and

maxillofacial surgery is the specialty of dentistry that includes the diagnosis, surgical and

related treatment of diseases, injuries and defects involving both the functional and esthetic

aspects of the hard and soft tissues of the head, mouth, teeth, gums, jaws and neck. It

involves, but is not limited to: wisdom teeth removal, apicoectomy, TMJ disorder, facial

trauma, corrective jaw surgery, oral pathology, dental implants, anesthesia and bone grafts. In

many areas of the world it is separate from Oral and Maxillofacial surgery (OMS, OMFS, or
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"Maxfacs"), which is a unique specialty usually requiring both medical and dental

qualifications. In the United States however, Oral and Maxillofacial surgery is one of the 9

dental specialties recognized by the American Dental Association and requires at least 4-6

years of training. Oral surgery as a specialty is defined in Europeunder dental. It requires 3

years of further University training after a formal qualification in Dentistry. The Directive

2001/19/EC also distinguishes Oral Surgery from other evidence of formal qualifications in

specialised Medicine, such as Oral and Maxillofacial Surgery, which requires both medical

and dental training in the European Union. In 2007 the United Kingdom's General Dental

Council transferred dentists on the specialist list in Surgical Dentistry to a reconfigured Oral

Surgery list.

Key Points:

1. Overview of Orthodontics

Orthodontics is a specialty of dentistry that is concerned with the study and treatment of

malocclusions (improper bites), which may be a result of tooth irregularity, disproportionate

jaw relationships, or both. The word comes from the Greek words ortho meaning straight and

odons meaning tooth. Orthodontic treatment can focus on dental displacement only, or can

deal with the control and modification of facial growth. In the latter case it is better defined as

"dentofacial orthopedics". Orthodontic treatment can be carried out for purely aesthetic

reasons with regards to improving the general appearance of patients' teeth. However, there

are Orthodontists, who work on reconstructing the entire face, rather than focusing

exclusively on teeth. Nonetheless, treatment is most often prescribed for practical reasons

such as providing the patient with a functionally improved bite

2. History of Orthodontics

Irregular teeth have been a major problem for some individuals since antiquity and attempts

to correct them go back to at least 1000 B.C. Orthodontic appliances have been found from

Greek and Etruscan materials. Dr. Edward H. Angle was the first orthodontistthe first dentist

to limit his practice to orthodontics only. He is considered the "Father of Modern

Orthodontics."
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3. Dentures

Dentures are prosthetic devices constructed to replace missing teeth, and which are supported

by surrounding soft and hard tissues of the oral cavity. Conventional dentures are removable;

however there are many different denture designs, some which rely on bonding or clipping

onto teeth or dental implants. There are two main categories of dentures, depending on

whether they are used to replace missing teeth on the mandibular arch or the maxillary arch.

There are many colloquial terms for dentures such as dental plate, false teeth, choppers and

falsies.

4. Causes of tooth loss

Patients can become entirely edentulous (without teeth) due to many reasons, the most

prevalent being removal because of dental disease typically relating to oral flora control

ie:periodontal disease and tooth decay. Other reasons include tooth developmental defects

caused by severe malnutrition, genetic defects such as Dentinogenesis imperfecta, trauma, or

drug use.

5. Advantages of Dentures

Dentures can help patients in a number of ways:

 Mastication - chewing ability is improved by replacing edentulous areas with denture teeth.

 Aesthetics - the presence of teeth provide a natural facial appearance, and wearing a denture

to replace missing teeth provides support for the lips and cheeks and corrects the collapsed

appearance that occurs after losing teeth.

 Phonetics - by replacing missing teeth, especially the anteriors, patients are better able to

speak by improving pronunciation of those words containing sibilants or fricatives.

 Self-Esteem - Patients feel better about themselves.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

96
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



6. Types of dentures

6.1 Removable partial dentures

Removable partial dentures are for patients who are missing some of their teeth on a

particular arch. Fixed partial dentures, better known as "crown and bridge", are made

from crowns that are fitted on the remaining teeth to act as abutments and pontics made

from materials to resemble the missing teeth. Fixed bridges are more expensive than

removable appliances but are more stable.

6.2 Complete dentures

Conversely, complete dentures or full dentures are worn by patients who are missing all

of the teeth in a single arch (i.e the maxillary (upper) or mandibular (lower) arch).

7. History of Dentures

Around 700BC, Etruscans, in northern Italy, made dentures out of human or other animal

teeth. These deteriorated quickly but, being easy to produce, were popular until mid 19th

century The first European sets of dentures date from the 15th century and most probably

existed before that time. They were carved from bone or ivory, or made up of teeth sourced

from graveyards, the recent dead or living donors who exchanged their teeth for profit. These

dentures were uncomfortable, attached visibly to a base supported by any remaining teeth

with a thread of metal or silk. The false teeth were often made with ivory from the

hippopotamus or walrus, and usually rotted after extended use.

London's Peter de la Roche is believed to be one of the first 'Operators for the Teeth', men

who fashioned themselves as specialists in dental work. Often these men were professional

goldsmiths, ivory turners or students of barber-surgeons.

The first porcelain dentures were made around 1770 by Alexis Duchteau. In 1791 the first

British patent was granted to Nicholas Dubois De Chemant, previously assistant to

Duchateau, for "De Chemant's Specification", "a composition for the purpose of making of

artificial teeth either single double or in rows or in complete sets and also springs for

fastening or affixing the same in a more easy and effectual manner than any hitherto

discovered which said teeth may be made of any shade or colour, which they will retain for
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any length of time and will consequently more perfectly resemble the natural teeth." He

began selling his wares in 1792 with most of his porcelain paste supplied by Wedgwood.

Single teeth in porcelain were made since 1808.

In London in 1820, Claudius Ash, a goldsmith by trade, began manufacturing high-quality

porcelain dentures mounted on 18-carat gold plates. Later dentures were made of Vulcanite

from the 1850s on, a form of hardened rubber (Claudius Ashs company was the leading

European manufacturer of dental Vulcanite) into which porcelain teeth were set, and then, in

the 20th century, acrylic resin and other plastics. In Britainin 1968 79% of those aged 65-74

had no natural teeth, by 1998 this proportion had fallen to 36%.

8. Problems with complete dentures

This section does not cite any references or sources. Please help improve this article by

adding citations to reliable sources. Unverifiable material may be challenged and removed.

Problems with dentures include the fact that patients are not used to having something in their

mouth that is not food. The brain senses this appliance as "food" and sends messages to the

salivary glands to produce more saliva and to secrete it at a higher rate. New dentures will

also be the inevitable cause of sore spots as they rub and press on the mucosa (denture

bearing soft tissue). A few denture adjustments for the weeks following insertion of the

dentures can take care of this issue. Gagging is another problem encountered by some

patients. At times, this may be due to a denture that is too loose fitting, too thick or extended

too far posteriorly onto the soft palate. At times, gagging may also be attributed to

psychological denial of the denture. (Psychological gagging is the most difficult to treat since

it is out of the dentist's control. In such cases, an implant supported palateless denture may

have to be constructed or a hypnotist may need to be consulted). Sometimes there could be a

gingivitis under the full dentures, which is caused by accumulation of dental plaque. Another

problem with dentures is keeping them in place. There are three rules governing the existence

of removable oral appliances: support, stability and retention.
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9. Prosthodontic principles of dentures

9.1 Support

Support is the principle that describes how well the underlying mucosa (oral tissues,

including gums and the vestibules) keeps the denture from moving vertically towards the

arch in question, and thus being excessively depressed and moving deeper into the arch.

For the mandibular arch, this function is provided by the gingiva (gums) and the buccal

shelf (region extending laterally (beside) from the posterior (back) ridges), whereas in the

maxillary arch, the palate joins in to help support the denture. The larger the denture

flanges (part of the denture that extends into the vestibule), the better the support.

More recently, there has been a move to increase denture stability with implants. When

pressure is applied to alveolar bone bereft of teeth (alveolar bone is the bone in which

teeth normally reside), the bone reacts to this pressure by resorbing. After many years of

denture wearing, the ridges upon which the dentures rest deteriorate and can easily all but

disappear. The insertion of implants into the bone below the dentures can help to

seriously combat this unfortunate occurrence. The implants are strategically placed to

bear the brunt of the pressure when the denture is used for chewing, keeping the bone

from melting away. When implants are integrated into treatment, the denture is now

referred to as being an implant supported overdenture and the implants are referred to as

overdenture abutments.

9.2 Stability

Stability is the principle that describes how well the denture base is prevented from

moving in the horizontal plane, and thus from sliding side to side or front and back. The

more the denture base (pink material) runs in smooth and continuous contact with the

edentulous ridge (the hill upon which the teeth used to reside, but now consists of only

residual alveolar bone with overlying mucosa), the better the stability. Of course, the

higher and broader the ridge, the better the stability will be, but this is usually just a result

of patient anatomy, barring surgical intervention (bone grafts, etc.).

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

99
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



9.3 Retention

Retention is the principle that describes how well the denture is prevented from moving

vertically in the opposite direction of insertion. The better the topographical mimicry of

the intaglio (interior) surface of the denture base to the surface of the underlying mucosa,

the better the retention will be (in removable partial dentures, the clasps are a major

provider of retention), as surface tension, suction and just plain old friction will aid in

keeping the denture base from breaking intimate contact with the mucosal surface. It is

important to note that the most critical element in the retentive design of a full maxillary

denture is a complete and total border seal (complete peripheral seal) in order to achieve

'suction'. The border seal is composed of the edges of the anterior and lateral aspects

AND the posterior palatal seal. The posterior palatal seal design is accomplished by

covering the entire hard palate and extending not beyond the soft palate and ending 1-2

mm from the vibrating line. As mentioned above, implant technology can vastly improve

the patient's denture-wearing experience by increasing stability and saving his or her bone

from wearing away. Implant can also help with the retention factor. Instead of merely

placing the implants to serve as blocking mechanism against the denture pushing on the

alveolar bone, small retentive appliances can be attached to the implants that can then

snap into a modified denture base to allow for tremendously increased retention. Options

available include a metal Hader bar or precision balls attachments, among other things.

10. Complications and recommendations

The fabrication of a set of complete dentures is a challenge for any denturist, including those

who are experienced. There are many axioms in the production of dentures that must be

understood, of which ignorance of one axiom can lead to failure of the denture case. In the

vast majority of cases, complete dentures should be comfortable soon after insertion,

although almost always at least two adjustment visits will be necessary to remove sore spots.

One of the most critical aspects of dentures is that the impression of the denture must be

perfectly made and used with perfect technique to make a model of the patient's edentulous

(toothless) gums. The denturist must use a process called border molding to ensure that the

denture flanges are properly extended. An endless array of never-ending problems with

denture may occur if the final impression of the denture is not made properly. It takes

considerable patience and experience for a denturist to know how to make a denture, and for

this reason it may be in the patient's best interest to seek a specialist, either a Denturist or a
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Prosthodontist, to make the denture. A general dentist may do a good job, but only if he or

she is meticulous and usually he or she must be experienced.

The maxillary denture (the top denture) is usually relatively straightforward to manufacture

so that it is stable without slippage. The lower full denture tends to be the most difficult

because there is no "suction" holding it in place. For this reason, dentists in the late 1990s

have come to a general conclusion that a lower full denture should or must be supported by 2-

4 implants placed in the lower jaw for support. A lower denture supported by 2-4 implants is

a far superior product than a lower denture without implants, held in place with weak lower

mouth muscles. It is routine to be able to bite into an apple or corn-on-the-cob with a lower

denture anchored by implants. Without implants, it is quite difficult or even impossible to do

so.

Some patients who believe they have "bad teeth" may think it is in their best interests to have

all their teeth extracted and full dentures placed. However, statistics show that the majority of

patients who actually receive this treatment wind up regretting they did so. This is because

full dentures have only 10% of the chewing power of natural teeth, and it is difficult to get

them fitted satisfactorily, particularly in the mandibular arch. Even if a patient retains one

tooth, that will contribute to the denture's stability. However, retention of just one or two

teeth in the upper jaw does not contribute much to the overall stability of a denture, since a

full upper denture tends to be very stable, in contrast to a full lower denture. It is thus advised

that patients keep their natural teeth as long as possible, especially their lower teeth.

11. Conclusion

As can be expected with any removable appliance placed in the mouth, there will be some

problems (in respect to the three principles mentioned above) with dentures no matter how

well they are made. This is because the best the denturist can do is fabricate the upper denture

to work in harmony with the lower denture when the patient is at rest. If the only variables in

the equation are the patient's edentulous ridges and the two dentures, the denturist can set the

teeth in certain ways to help prevent dislodgement during opening, closing and swallowing.

Once food enters into the picture, though, the stability of the denture bases is not impervious

to disruption. During chewing, the denture bases will sometimes act as class 1 levers, and

when the patient bites down on the anterior, or front, teeth, the posterior, or rear, teeth are

bound to move away from the ridge. Although the ideals of denture design will have it that
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the intaglio surface is in perfect, intimate contact with the ridge and the margins of the

denture base will create a perfect suction seal (the seal is actually only on the maxillary

denture), ideals are rarely if ever met in this imperfect world, and thus some movement is to

be expected. Denture adhesive can then be utilized to compete against the forces trying to

pull the denture base away from the mucosa. In a perfect world, a patient with a perfect

edentulous ridge with a perfectly fitting denture would require no adhesive, as the actual form

of the denture base should work in tandem with the three principles mentioned above, thus

precluding movement in any way, shape or form.

In Section 4 of this course you will cover these topics:
How Medications Can Affect Nutrition, Diet, And Oral Health

Nutrition In Pregnancy, Infancy And Childhood

Nutrition And Dietary Practices For Adolescence And Adulthood

Nutrition And The Older Dental Patient

Topic : How Medications Can Affect Nutrition, Diet, And Oral Health

Topic Objective:

At the end of the topic student will be able to understand:

 Diet (nutrition)

 Traditional diet

 Religious and cultural dietary choices

 Diet and life outcome

 Individual dietary choices

 Diets for weight management

 Eating disorders

 Health
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Definition/Overview:

Nutrition (also called nourishment or aliment) is the provision, to cells and organisms, of the

materials necessary (in the form of food) to support life. Many common health problems can

be prevented or alleviated with a healthy diet. The diet of an organism refers to what it eats.

Dietitians are health professionals who specialize in human nutrition, meal planning,

economics, preparation, and so on. They are trained to provide safe, evidence-based dietary

advice and management to individuals (in health and disease), as well as to institutions.

Key Points:

1. Diet (nutrition)

In nutrition, the diet is the sum of food consumed by a person or other organism. Dietary

habits are the habitual decisions an individual or culture makes when choosing what foods to

eat. Although humans are omnivores, each culture holds some food preferences and some

food taboos. Individual dietary choices may be more or less healthy. Proper nutrition requires

the proper ingestion and equally important, the absorption of vitamins, minerals, and fuel in

the form of carbohydrates, proteins, and fats. Dietary habits and choices play a significant

role in health and mortality, and can also define cultures and play a role in religion.

2. Traditional diet

"Traditional diet" is the diets of native populations such as the Native Americans, Khoisan or

Australian Aborigines. Often to qualify for cultural cuisine, traditional diets include more

organic farming and seasonal food according to food origins.

Traditional diets vary with availability of local resources, such as fish in coastal towns, eels

and eggs in estuary settlements, or squash, corn and beans in farming towns, as well as with

cultural and religious customs and taboos. In some cases, the crops and domestic animals that

characterize a traditional diet have been replaced by modern high-yield crops, and are no

longer available. The slow food movement attempts to counter this trend and to preserve

traditional diets.
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3. Religious and cultural dietary choices

Some cultures and religions have restrictions concerning what foods are acceptable in their

diet. For example, only Kosher foods are permitted by Judaism, and Halal foods by Islam.

4. Diet and life outcome

A study published in the British medical journal The Lancet demonstrated that those who had

been well-fed soon after they were born earned almost 50% more in average salary than those

who had not. The blind trial was performed by giving a high-nutrition supplement to some

infants and a lower-nutrition supplement to others, with only the researchers knowing which

infants received which supplements. The infants that received the high-nutrition supplement

had higher average salaries, proving that infant nutrition affects cognitive development

independent of other factors such as class or parental income.

5. Individual dietary choices

Many individuals choose to limit what foods they eat for reasons of health, morality,

environmental impact, or other factors. Additionally, many people choose to forgo food from

animal sources to varying degrees; see vegetarianism, veganism, fruitarianism, living foods

diet, and raw foodism. Individuals may choose to follow such a diet for ethical or moral

reasons, or to try to gain some claimed health benefit. Various forms of these diets may or

may not completely satisfy ordinary nutritional needs.

6. Diets for weight management

A particular diet may be chosen to seek weight gain, weight loss, sports training, cardio-

vascular health, and avoidance of cancers, food allergies and for other reasons. Changing a

subject's dietary intake, or "going on a diet", can change the energy balance and increase or

decrease the amount of fat stored by the body. Some foods are specifically recommended, or

even altered, for conformity to the requirements of a particular diet. These diets are often

recommended in conjunction with exercise.
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7. Eating disorders

An eating disorder is a mental disorder that interferes with normal food consumption. Eating

disorders often affect people with a negative body image.

8. Health

A healthy diet is one that is arrived at with the intent of improving or maintaining optimal

health. This usually involves consuming nutrients by eating the appropriate amounts from all

of the food groups, including an adequate amount of water. Since human nutrition is

complex, a healthy diet may vary widely, and is subject to an individual's genetic makeup,

environment, and health. For around 20% of the human population, lack of food and

malnutrition are the main impediments to healthy eating. Conversely, people in developed

countries have the opposite problem; they are more concerned about obesity.

Topic : Nutrition In Pregnancy, Infancy And Childhood

Topic Objective:

At the end of the topic student will be able to understand:

 Nutrition in Pregnancy

 Terminology of Pregnancy

 Initiation and duration of Pregnancy

 Diagnosis of Pregnancy

 Childhood

 Age definition of a child

 Research in social sciences

 Background and History of Childhood
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Definition/Overview:

Pregnancy (latin graviditas) is the carrying of one or more offspring, known as a fetus or

embryo, inside the uterus of a female. In a pregnancy, there can be multiple gestations, as in

the case of twins or triplets. Human pregnancy is the most studied of all mammalian

pregnancies. Obstetrics is the surgical field that studies and cares for high risk pregnancy.

Midwifery is the non-surgical field that cares for pregnancy and pregnant women.

Key Points:

1. Nutrition in Pregnancy

Childbirth usually occurs about 38 weeks after fertilization (conception), i.e., approximately

40 weeks from the last normal menstrual period (LNMP) in humans. The date of delivery is

considered normal medically if it falls within two weeks of the calculated date. The

calculation of this date involves the assumption of a regular 28-day period. Thus, pregnancy

lasts almost nine months. The exact definition of the English word pregnancy is a subject of

political controversy, but it is not a matter of substantial controversy in the medical

community.

2. Terminology

One scientific term for the state of pregnancy is gravid, and a pregnant female is sometimes

referred to as a gravida. Neither word is used in common speech. Similarly, the term "parity"

(abbreviated as "para") is used for the number of previous successful live births. Medically, a

woman who has never been pregnant is referred to as a "nulligravida", and in subsequent

pregnancies as "multigravida" or "multiparous". Hence during a second pregnancy a woman

would be described as "gravida 2, para 1" and upon delivery as "gravida 2, para 2".

Incomplete pregnancies of abortions, miscarriages or stillbirths account for parity values

being less than the gravida number, whereas a multiple birth will increase the parity value.

Women who have never carried a pregnancy achieving more than 20 weeks of gestation age

are referred to as "nulliparous". The term embryo is used to describe the developing offspring

during the first eight weeks following conception, and the term fetus is used from about two

months of developmentuntil birth. In many societies' medical or legal definitions, human

pregnancy is somewhat arbitrarily divided into three trimester periods, as a means to simplify
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reference to the different stages of prenatal development. The first trimester carries the

highest risk of miscarriage (natural death of embryo or fetus). During the second trimester,

the development of the fetus can be more easily monitored and diagnosed. The beginning of

the third trimester often approximates the point of viability, or the ability of the fetus to

survive, with or without medical help, outside of the uterus.

3. Initiation and duration of Pregnancy

Pregnancy occurs as the result of the female gamete or oocyte being penetrated by the male

gamete spermatozoon in a process referred to, in medicine, as "fertilization", or more

commonly known as "conception". After the point of "fertilization" it is referred to as an egg.

The fusion of male and female gametes usually occurs through the act of sexual intercourse.

However, the advent of artificial insemination and in vitro fertilisation has also made

achieving pregnancy possible in cases where sexual intercourse does not result in fertilization

(e.g. through choice or male/female infertility). The expected date of delivery (EDD) is 40

weeks counting from the last menstrual period (LMP) and birth usually occurs between 37

and 42 weeks, the actual pregnancy duration is typically 38 weeks after conception. Though

pregnancy begins at conception, it is more convenient to date from the first day of a woman's

last menstrual period, or from the date of conception if known. Starting from one of these

dates, the expected date of delivery can be calculated. 40 weeks is nine months and six days,

which forms the basis of Naegele's rule for estimating date of delivery. More accurate and

sophisticated algorithms take into account other variables, such as whether this is the first or

subsequent child (i.e. pregnant woman is a primip or a multip, respectively), ethnicity,

parental age, length of menstrual cycle and menstrual regularity. Pregnancy is considered 'at

term' when gestation attains 37 complete weeks but is less than 42 (between 259 and 294

days since LMP). Events before completion of 37 weeks (259 days) are considered pre-term;

from week 42 (294 days) events are considered post-term. When a pregnancy exceeds 42

weeks (294 days), the risk of complications for woman and fetus increases significantly. As

such, obstetricians usually prefer to induce labour, in an uncomplicated pregnancy, at some

stage between 41 and 42 weeks. Recent medical literature prefers the terminology pre-term

and post-term to premature and post-mature. Pre-term and post-term are unambiguously

defined as above, whereas premature and post mature have historical meaning and relate

more to the infant's size and state of development rather than to the stage of pregnancy.

Fewer than 5% of births occur on the due date; 50% of births are within a week of the due
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date, and almost 90% within two weeks. It is much more useful, therefore, to consider a range

of due dates, rather than one specific day, with some online due date calculators providing

this information. Accurate dating of pregnancy is important, because it is used in calculating

the results of various prenatal tests (for example, in the triple test). A decision may be made

to induce labour if a fetus is perceived to be overdue. Furthermore, if LMP and ultrasound

dating predict different respective due dates, with the latter being later, this might signify

slowed fetal growth and therefore require closer review.

4. Diagnosis of pregnancy

The beginning of pregnancy may be detected in a number of different ways, either by a

pregnant woman without medical testing, or by using medical tests with or without the

assistance of a medical professional.

A number of early medical signs are associated with pregnancy. These signs typically appear,

if at all, within the first few weeks after conception. Although not all of these signs are

universally present, nor are all of them diagnostic by themselves, taken together they make a

presumptive diagnosis of pregnancy. These signs include the presence of human chorionic

gonadotropin (hCG) in the blood and urine, missed menstrual period, implantation bleeding

that occurs at implantation of the embryo in the uterus during the third or fourth week after

last menstrual period, increased basal body temperature sustained for over two weeks after

ovulation, Chadwick's sign (darkening of the cervix, vagina, and vulva), Goodell's sign

(softening of the vaginal portion of the cervix), Hegar's sign (softening of the uterus isthmus),

and pigmentation of linea alba - Linea nigra, (darkening of the skin in a midline of the

abdomen, caused by hyperpigmentation resulting from hormonal changes, usually appearing

around the middle of pregnancy). Pregnancy detection can be accomplished using one or

more of various pregnancy tests which detect hormones generated by the newly-formed

placenta. Clinical blood and urine tests can detect pregnancy soon after implantation, which

is as early as 6-8 days after fertilization. Blood pregnancy tests are more accurate than urine

tests. Home pregnancy tests are personal urine tests, which normally cannot detect a

pregnancy until at least 12-15 days after fertilization. Both clinical and home tests can only

detect the state of pregnancy, and cannot detect the age of the embryo. In the post-

implantation phase, the blastocyst secretes a hormone named human chorionic gonadotropin

which in turn, stimulates the corpus luteum in the woman's ovary to continue producing

progesterone. This acts to maintain the lining of the uterus so that the embryo will continue to
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be nourished. The glands in the lining of the uterus will swell in response to the blastocyst,

and capillaries will be stimulated to grow in that region. This allows the blastocyst to receive

vital nutrients from the woman. Despite all the signs, some women may not realize they are

pregnant until they are quite far along in their pregnancy, in some cases not even until they

begin labour. This can be caused by many factors, including irregular periods (quite common

in teenagers), certain medications (not related to conceiving children), and obese women who

disregard their weight gain. Others may be in denial of their situation.

An early sonograph can determine the age of the pregnancy fairly accurately. In practice,

doctors typically express the age of a pregnancy (i.e. an "age" for an embryo) in terms of

"menstrual date" based on the first day of a woman's last menstrual period, as the woman

reports it. Unless a woman's recent sexual activity has been limited, or she has been charting

her cycles, or the conception is as the result of some types of fertility treatment (such as IUI

or IVF) the exact date of fertilization is unknown. Absent symptoms such as morning

sickness, often the only visible sign of a pregnancy is an interruption of her normal monthly

menstruation cycle, (i.e. a "late period"). Hence, the "menstrual date" is simply a common

educated estimate for the age of a fetus, which is an average of two weeks later than the first

day of the woman's last menstrual period. The term "conception date" may sometimes be

used when that date is more certain, though even medical professionals can be imprecise with

their use of the two distinct terms. The due date can be calculated by using Naegele's rule.

The expected date of delivery may also be calculated from sonogram measurement of the

fetus. This method is slightly more accurate than methods based on LMP. The beginning of

labour, which is variously called confinement or childbed, begins on the day predicted by

LMP 3.6% of the time and on the day predicted by sonography 4.3% of the time. Diagnostic

criteria are: Women who have menstrual cycles and are sexually active, a period delayed by a

few days or weeks is suggestive of pregnancy; elevated B-hcG to around 100,000 mIU/mL

by 10 weeks of gestation.

5. Childhood

Childhood (being a child) is a broad term usually applied to the phase of development in

humans between infancy and adulthood.
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6. Age definition of a child

In many countries there is an age of majority when childhood ends and a person legally

becomes an adult. The age can range anywhere from 12 to 21, with 18 being the most

common.

7. Research in social sciences of Childhood

In recent years there has been a rapid growth of interest in the sociological study of

adulthood. Reaching on a large body of contemporary sociological and anthropological

research, people have developed key links between the study of childhood and social theory,

exploring its historical, political, and cultural dimensions in ethiopia.

8. Background and History of Childhood

Playing Children, by Song Dynasty Chinese artist Su Hanchen, c. 1150 AD.

Philippe Aris, an important French medievalist and historian, published a study in 1961 of

paintings, gravestones, furniture, and school records. He found that before the seventeenth

century, children were represented as mini-adults. Since then historians have increasingly

researched childhood in past times. Before Aris, George Boas had published The Cult of

Childhood.

During the Renaissance, artistic depictions of children increased dramatically in Europe. This

did not impact the social attitude to children much, however -- see the article on child labour.

The Victorian Era has been described as a source of the modern institution of childhood.

Ironically, the Industrial Revolution during this era led to an increase in child labour, but due

to the campaigning of the Evangelicals, and efforts of author Charles Dickens and others,

child labour was gradually reduced and halted in England via the Factory Acts of 1802-1878.

The Victorians concomitantly emphasized the role of the family and the sanctity of the child,

and broadly speaking, this attitude has remained dominant in Western societies since then.

In the contemporary era Joe L. Kincheloe and Shirley R. Steinberg have constructed a critical

theory of childhood and childhood education that they have labeled kinderculture. Kincheloe

and Steinberg make use of multiple research and theoretical discourses (the bricolage) to

study childhood from diverse perspectiveshistoriography, ethnography, cognitive research,
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media studies, cultural studies, political economic analysis, hermeneutics, semiotics, content

analysis, etc. Based on this multiperspectival inquiry, Kincheloe and Steinberg contend that

new times have ushered in a new era of childhood. Evidence of this dramatic cultural change

is omnipresent, but many individuals in the late twentieth and early twenty-first centuries

have not yet noticed it. When Steinberg and Kincheloe wrote the first edition of

Kinderculture: The Corporate Construction of Childhood in 1997 many people who made

their living studying, teaching, or caring for children were not yet aware of the nature of the

changes in childhood that they encountered daily. In the domains of psychology, education,

and to a lesser degree sociology and cultural studies few observers before kinderculture had

studied the ways that the information explosion so characteristic of our contemporary era

(hyperreality) had operated to undermine traditional notions of childhood and change the

terrain of childhood education. Those who have shaped, directed and employed contemporary

information technology have played an exaggerated role in the reformulation of childhood.

Of course, information technology alone, Kincheloe and Steinberg maintain, has not

produced a new era of childhood. Obviously, numerous social, cultural, and political

economic factors have operated to produce such changes. The central purpose of

kinderculture is to socially, culturally, politically, and economically situate the changing

historical status of childhood and to specifically interroge the ways diverse media have

helped construct what Kincheloe and Steinberg call "the new childhood." Kinderculture

understands that childhood is an ever-changing social and historical artifactnot simply a

biological entity. Because many psychologists have argued that childhood is a natural phase

of growing up, of becoming an adult, Kincheloe and Steinberg coming from an educational

context saw kinderculture as a corrective to such a "psychologization" of childhood.

Topic : Nutrition And Dietary Practices For Adolescence And Adulthood

Topic Objective:

At the end of the topic student will be able to understand:

 Adolescence Dietary Practices
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 Psychology of Dietary Practices

Definition/Overview:

Adolescence (lat adolescere, (to) grow) is a transitional stage of physical and mental human

development that occurs between childhood and adulthood. This transition involves

biological (i.e. pubertal), social, and psychological changes, though the biological or

physiological ones are the easiest to measure objectively. Historically, puberty has been

heavily associated with teenagers and the onset of adolescent development. In recent years,

however, the start of puberty has seen an increase in preadolescence (particularly females)

and extension beyond the teenage years (typically males), making adolescence less simple to

discern. The end of adolescence and the beginning of adulthood varies by country as well as

by function, as even within a single country there will be different ages at which an

individual is considered mature enough to be entrusted with particular tasks, such as driving a

vehicle, having sexual relations, serving in the armed forces, voting, or marrying. Also,

adolescence is usually accompanied by an increased independence allowed by the parents or

legal guardians and less supervision, contrary to the preadolescence stage.

Key Points:

1. Adolescence Dietary Practices

Puberty is a period of several years in which rapid physical growth and psychological

changes occur, culminating in sexual maturity. The average onset of puberty is at 10 for girls

and age 12 for boys. Every person's individual timetable for puberty is influenced primarily

by heredity, although environmental factors, such as diet and exercise, also exert some

influence.

Puberty begins with a surge in hormone production, which in turn, causes a number of

physical changes. It is also the stage of the lifespan in which a child develops secondary sex

characteristics (for example a deeper voice or larger adam's apple in boys, and development

of breasts and more curved and prominent hips in girls) as his or her hormonal balance shifts

strongly towards an adult state. This is triggered by the pituitary gland, which secretes a surge

of hormones, such as testosterone (boys) or estrogen and progesterone (girls) into the blood

stream and begins the rapid maturation of the gonads: the girl's ovaries and the boy's testicles.
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Some boys may develop gynecomastia due to an imbalance of sex hormones, tissue

responsiveness or obesity. Put simply, puberty is the time when a child's body starts changing

into an adult's body.

Facial hair in males normally appears in a specific order during puberty: The first facial hair

to appear tends to grow at the corners of the upper lip, typically between 14 to 16 years of

age. It then spreads to form a moustache over the entire upper lip. This is followed by the

appearance of hair on the upper part of the cheeks, and the area under the lower lip. The hair

eventually spreads to the sides and lower border of the chin, and the rest of the lower face to

form a full beard. As with most human biological processes, this specific order may vary

among some individuals. Facial hair is often present in late adolescence, around ages 17 and

18, but may not appear until significantly later. Some men do not develop full facial hair for

10 years after puberty. Facial hair will continue to get coarser, darker and thicker for another

2-4 years after puberty.

The major landmark of puberty for males is the first ejaculation, which occurs, on average, at

age 13. For females, it is menarche, the onset of menstruation, which occurs, on average,

between ages 12 and 13. The age of menarche is influenced by heredity, but a girl's diet and

lifestyle contribute as well. Regardless of genes, a girl must have certain proportion of body

fat to attain menarche. Consequently, girls who eat high-fat diet and who are not physically

active begin menstruating earlier, on average, than girls whose diet contains less fat and

whose activities involve in fat reducing exercise (e.g ballet and gymnastics). Girls who

experience malnutrition or in societies in which children are expected to perform physical

labor also begin menstruating at later ages.

The timing of puberty can have important psychological and social consequences. Early

maturing boys are usually taller and stronger than their friends. They have the advantage in

capturing the attention of girls and in becoming hand-picked for sports. Pubescent boys often

tend to have a good body image, are more confident, secure, and more independent. Late

maturing boys can be less confident because of poor body image when comparing themselves

to already developed friends and peers. However, early puberty is not always positive for

boys; early sexual maturation in boys can be accompanied by increased aggressiveness due to

the surge of hormones that affect them. Because they appear older than their peers, pubescent

boys may face increased social pressure to conform to adult norms; society may view them as

more emotionally advanced, despite the fact that their cognitive and social development may
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lag behind their appearance. Studies have shown that early maturing boys are more likely to

be sexually active and are more likely to participate in risky behaviors.

For girls, early maturation can sometimes lead to increased self-consciousness, though a

typical aspect in maturing females. Because of their bodies developing in advance, pubescent

girls can become more insecure. Consequently, girls that reach sexual maturation early are

more likely than their peers to develop eating disorders. Nearly half of all high school girls

diet to lose weight. In addition, they may have to deal with sexual advances from older boys

before they are emotionally and mentally mature. In addition to having earlier sexual

experiences and more unwanted pregnancies than late maturing girls, early maturing girls are

more exposed to alcohol and drug abuse. Those who have had such experiences tend to

perform less well in school than their "inexperienced" age mates. By age 16, girls have

usually reached full physical development. At this age, boys are close to completing their

physical growth, which is usually attained by age 17 or 18. Teenage and early adult males

may continue to gain natural muscle growth even after puberty.

2. Psychology of Dietary Practices

Adolescent psychology is associated with notable changes in mood sometimes known as

mood swings. Cognitive, emotional and attitudinal changes which are characteristic of

adolescence, often take place during this period, and this can be a cause of conflict on one

hand and positive personality development on the other. Because the adolescents are

experiencing various strong cognitive and physical changes, for the first time in their lives

they may start to view their friends, their peer group, as more important and influential than

their parents/guardians. Because of peer pressure, they may sometimes indulge in activities

not deemed socially acceptable, although this may be more of a social phenomenon than a

psychological one. This overlap is addressed within the study of psychosociology. The home

is an important aspect of adolescent psychology: home environment and family have a

substantial impact on the developing minds of teenagers, and these developments may reach a

climax during adolescence. For example, abusive parents may lead a child to "poke fun" at

other classmates when he/she is seven years old or so, but during adolescence, it may become

progressively worse, for example, the child may now be using drugs or becoming intolerably

violent among other classmates. If the concepts and theory behind right or wrong were not

established early on in a child's life, the lack of this knowledge may impair a teenager's
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ability to make beneficial decisions as well as allowing his/her impulses to control his/her

decisions.

In the search for a unique social identity for themselves, adolescents are frequently confused

about what is 'right' and what is 'wrong.' G. Stanley Hall denoted this period as one of "Storm

and Stress" and, according to him, conflict at this developmental stage is normal and not

unusual. Margaret Mead, on the other hand, attributed the behavior of adolescents to their

culture and upbringing. However, Piaget, attributed this stage in development with greatly

increased cognitive abilities; at this stage of life the individual's thoughts start taking more of

an abstract form and the egocentric thoughts decrease, hence the individual is able to think

and reason in a wider perspective. Positive psychology is sometimes brought up when

addressing adolescent psychology as well. This approach towards adolescents refers to

providing them with motivation to become socially acceptable and notable individuals, since

many adolescents find themselves bored, indecisive and/or unmotivated.

Adolescents may be subject to peer pressure within their adolescent time span, consisting of

the need to have sex, consume alcoholic beverages, use drugs, defy their parental figures, or

commit any activity in which the person who is subjected to may not deem appropriate,

among other things. Peer pressure is a common experience between adolescents and may

result briefly or on a larger scale. It should also be noted that adolescence is the stage of a

psychological breakthrough in a person's life when the cognitive development is rapid and the

thoughts, ideas and concepts developed at this period of life greatly influence the individual's

future life, playing a major role in character and personality formation.

Struggles with adolescent identity and depression usually set in when an adolescent

experiences a loss. The most important loss in their lives is the changing relationship between

the adolescent and their parents. Adolescents may also experience strife in their relationships

with friends. This may be because of things their friends do, such as smoking, that they feel if

they don't do, they'll lose their friendship. Teen depression can be extremely intense at times

because of physical and hormonal changes but emotional instability is part of being a

teenager. Their changing mind, body and relationships often present themselves as stressful

and that change, they assume, is something to be feared. Views of family relationships during

adolescence are changing. The old view of family relationships during adolescence put an

emphasis on conflict and disengagement and thought storm and stress was normal and even
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inevitable. However, the new view puts emphasis on transformation or relationships and

maintenance of connectedness.

Topic : Nutrition And The Older Dental Patient

Topic Objective:

At the end of the topic student will be able to understand:

 Barriers to seeking oral health care for older patients

 Chronic Health Conditions of older patients]

 Cost of Dental Service

 Attitudes and Beliefs of old age patients

Definition/Overview:

Improvements in health and subsequent longevity throughout the 20th century have resulted

in tremendous growth in the size of the elderly population. Many changes that accompany

aging can affect nutritional status and nutritional requirements

Key Points:

1. Barriers to seeking Oral Health Care

The older adult population is more likely to have chronic conditions that may affect their oral

health, but they are less likely to visit an oral health care provider than younger adults.

2. Chronic Health Conditions

Chronic health conditions can inhibit older adults from seeking oral health care because such

health conditions take precedence. The health care team should work together to help patients

understand that oral health can affect overall health and that many chronic health conditions

display secondary oral manifestations. In addition, chronic health conditions and physical

impairments may keep the older adult from being able to get to the dental office.
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3. Cost of Dental Service

Most people with dental insurance utilize dental services. However, when persons retire they

tend to lose their dental insurance coverage. Medicaid provides limited coverage for routine

oral health care for low income and disabled older adults, and Medicare does not cover

routine oral health care at all. Therefore, most dental care expenses are out-of-pocket for the

older adult.

4. Attitudes and Beliefs of Old Age Patients

Attitudes and beliefs also can influence obtaining oral health care. Many of the old and old-

old age groups (see key terms) still believe that losing ones teeth is a part of the aging process

and, therefore, they do not seek oral health treatment. People from other cultures may view

the close proximity of the oral health care professional to patient as an invasion of privacy.

This feeling of uneasiness could deter them from seeking treatment.

Oral health care professionals also may exhibit ageism. They may feel that assessing the

older adult patient takes too much time or in a person of advanced age, extensive treatment

planning would be a disservice rather than a service. They also may be uncomfortable around

older adult patients due to personal issues about getting older. These attitudes must change.

Oral health care professionals need to become more familiar with older adult patients and

their oral health needs. Communication skills must be improved to insure positive

relationships between provider and patient.

In Section 5 of this course you will cover these topics:
Nutrition And The Patient With Special Needs

Effective Communication In Dental Practice

Principles Of Diet Screening, Risk Assessment, And Guidance

Nutrition Resources For Dental Practice
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Topic : Nutrition And The Patient With Special Needs

Topic Objective:

At the end of the topic student will be able to understand:

 Patient safety

 Chronic care

 Emergency medicine

Definition/Overview:

Health care, or healthcare, refers to the treatment and management of illness, and the

preservation of health through services offered by the medical, pharmaceutical, dental,

clinical laboratory sciences (in vitro diagnostics), nursing, and allied health professions.

Health care embraces all the goods and services designed to promote health, including

preventive, curative and palliative interventions, whether directed to individuals or to

populations. Before the term health care became popular, English-speakers referred to

medicine or to the health sector and spoke of the treatment and prevention of illness and

disease. A health care provider or health professional is an organization or person who

delivers proper health care in a systematic way professionally to any individual in need of

health care services. A health care provider could be government, the health care industry, a

health care equipment company, an institution such as a hospital or medical laboratory,

physicians, dentists, support staff, nurses, therapists, psychologists, pharmacists,

chiropractors, and optometrists.

Key Points:

1. Emergency medicine

Emergency medicine is a speciality of medicine that focuses on the diagnosis and treatment

of acute illnesses and injuries that require immediate medical attention. While not usually

providing long-term or continuing care, emergency medicine physicians diagnose a wide

array of pathology and undertake acute interventions to stabilize the patient. These

professionals practice in hospital emergency departments, in the prehospital setting via
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emergency medical service and other locations where initial medical treatment of illness

takes place. Just as clinicians operate by immediacy rules under large emergency systems,

emergency practioniers aim to diagnose emergent conditions and stabilize the patient for

definitive care.

2. Chronic care

Chronic care management encompasses the oversight and education activities conducted by

professionals to help patients with chronic diseases such as diabetes, high blood pressure,

lupus, multiple sclerosis and sleep apnea learn to understand their condition and live

successfully with it. This term is equivalent to disease management (health) for chronic

conditions. The work involves motivating patients to persist in necessary therapies and

interventions and helping them to achieve an ongoing, reasonable quality of life.

3. Patient safety

Patient safety is a new healthcare discipline that emphasizes the reporting, analysis, and

prevention of medical error that often lead to adverse healthcare events. The frequency and

magnitude of avoidable adverse patient events was not well known until the 1990s, when

multiple countries reported staggering numbers of patients harmed and killed by medical

errors. Recognizing that healthcare errors impact 1 in every 10 patients around the world, the

World Health Organization calls patient safety an endemic concern. Indeed, patient safety has

emerged as a distinct healthcare discipline supported by an immature yet developing

scientific framework. There is a significant transdisciplinary body of theoretical and research

literature that informs the science of patient safety. The resulting patient safety knowledge

continually informs improvement efforts such as: applying lessons learned from business and

industry, adopting innovative technologies, educating providers and consumers, enhancing

error reporting systems, and developing new economic incentives. This patient safety page

provides an evidence-based and peer-reviewed forum to learn about contemporary error and

adverse event knowledge.
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Topic : Effective Communication In Dental Practice

Topic Objective:

At the end of the topic student will be able to understand:

 Surgery in Dentistry

 Prevention in Dentistry

 Education and licensing in Dentistry

 Specialities in Dentistry

 Special category: Oral Biology - Research in Dental and Craniofacial Biology

 History of Dentistry

Definition/Overview:

Dentistry is the known evaluation, diagnosis, prevention, and treatment of diseases, disorders

and conditions of the oral cavity, maxillofacial area and the adjacent and associated structures

and their impact on the human body. Dentistry is widely considered necessary for complete

oral health. Those in the practice of dentistry are known as dentists. Other people aiding in

oral health service include dental assistants, dental hygienists, dental technicians, and dental

therapists. Dentistry is that branch of science which deals with the study and practice of

diagnosis, prevention, and treatment of diseases of the mouth, the maxilla, and the face.

Key Points:

1. Surgery in Dentinstry

Dentistry usually encompasses very important practices related to the oral cavity. The most

common treatments involve the dental surgery on the teeth as a treatment for dental caries.

Decayed teeth can be filled with dental amalgam, dental composite, dental porcelain and

precious or non-precious metals. Oral and maxillofacial surgery is a more specialized form of

dental surgery. Dentists can prescribe medication, x-rays, and devices for home or in-office

use. Many oral diseases (such as bilateral odontogenic keratocysts) and abnormalities (such

as several unerupted teeth) can indicate systemic, neural, or other diseases. Most general

practitioners of dentistry perform restorative, prosthetic, endodontic therapy, periodontal
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therapy, and exodontia, as well as performing examinations. Many general practitioners are

comfortable treating complex cases, as well as placing implants and surgically extracting

third molars (wisdom teeth). All dentists must achieve a certain degree of skill in various

disciplines in order to graduate from dental school and become an accredited dentist.

2. Prevention in Dentistry

Dentists also encourage prevention of dental caries through proper hygiene (tooth brushing

and flossing), fluoride, and tooth polishing. Dental sealants are plastic materials applied to

one or more teeth, for the intended purpose of preventing dental caries or other forms of tooth

decay. Recognized but less conventional preventive agents include xylitol, which is

bacteriostatic, casein derivatives, and proprietary products such as Cavistat BasicMints.

3. Education and licensing in Dental Practice

The Baltimore College of Dental Surgery, the first dental school in the world, opened in

Baltimore,Maryland in 1840, and in 1867, Harvard Dental Schoolbecame the second dental

school affiliated with a university. Studies showed that dentists graduated from different

countries, or even from different dental schools in one country, may have different clinical

decisions for the same clinical condition. For example, dentists graduated from Israeli dental

schools may recommend more often for the removal of asymptomatic impacted third molar

(wisdom teeth) than dentists graduated from Latin-American or Eastern European dental

schools. In England, the 1878 British Dentists Act and 1879 Dentists Register limited the title

of "dentist" and "dental surgeon" to qualified and registered practitioners. The practice of

dentistry in the United Kingdom became fully regulated with the 1921 Dentists Act, which

required the registration of anyone practicing dentistry. The British Dental Association,

formed in 1880 with Sir John Tomes as president, played a major role in prosecuting dentists

practicing illegally. A dentist is a healthcare professional qualified to practice dentistry after

graduating with a degree of either Doctor of Dental Surgery (DDS), Doctor of Dental

Medicine (DMD), Bachelor of Dentistry (BDent), Bachelor of Dental Science (BDSc), or

Bachelor of Dental Surgery/Chirurgiae (BDS) or (BChD) or equivalent. In most western

countries, to become a qualified dentist one must usually complete at least 4 years of

postgraduate study; within the European Union the education has to be at least 5 years.

Dentists usually complete between 58 years of post secondary education before practicing.
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Though not mandatory, many dentists choose to complete an internship or residency focusing

on specific aspects of dental care after they have received their dental degree.

4. Specialities in Dentistry

In addition to general dentistry, there are about 9 recognized dental specialties in the US,

Canada, and Australia. To become a specialist requires one to train in a residency or

advanced graduate training program. Once residency is completed, the doctor is granted a

certificate of specialty training. Many specialty programs have optional or required advanced

degrees such as a masters degree: (MS, MSc, MDS, MSD, MDSc, MMSc, or MDent),

doctoral degree: (DClinDent, DMSc, or PhD), or medical degree: (MD/MBBS specific to

Maxillofacial Surgery and sometimes Oral Medicine).

 Dental public health (study of dental epidemiology and social health policies),

 Endodontics (root canal therapy and study of diseases of the dental pulp),

 Oral and Maxillofacial Pathology (study, diagnosis, and sometimes the treatment of oral and

maxillofacial related diseases),

 Oral and Maxillofacial Radiology (study and radiologic interpretation of oral and

maxillofacial diseases),

 Oral and Maxillofacial Surgery (extractions, implants, and facial surgery),

 Orthodontics and Dentofacial Orthopaedics (straightening of teeth and modification of

midface and mandibular growth),

 Periodontics (study and treatment of diseases of the periodontium (non-surgical and surgical),

and placement and maintenance of dental implants),

 Pediatric dentistry (i.e. dentistry for children, formerly known as "pedodontics"),

 Prosthodontics (dentures, bridges and the restoration of implants. Some prosthodontists

further their training in "oral and maxillofacial prosthodontics"--a discipline concerned with

the replacement of missing facial structures--such as ears, eyes, nose, etc.)

Specialists in these fields are designated registrable (U.S. "Board Eligible") and warrant

exclusive titles such as orthodontist, oral and maxillofacial surgeon, endodontist, pediatric

dentist, periodontist, or prosthodontist upon satisfying certain local (U.S. "Board Certified"),

(Australia/NZ: "FRACDS"), or (Canada: "FRCD(C)") registry requirements. A tenth

specialty, dental anesthesiology, the study of how to relieve pain through advanced use of

local and general anesthesia techniques is not yet considered to be one of the recognized
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dental specialties. However, CODA is in the process of accrediting all dental anesthesiology

programs. An eleventh specialty, Special needs dentistry is dentistry for those with

developmental and acquired disabilities. It is a recognized specialty by the RoyalAustralasian

Collegeof Dental Surgeons. It has also been recently recognised as a specialty by the General

Dental Council in the United Kingdom. The American Board of Special Care Dentistry is

hoping to also obtain accreditation for special needs dentistry by CODA., A few other post-

graduate formal advanced education programs: GPR, GDR, MTP residencies (advanced

clinical and didactic training with intense hospital experience) and AEGD, SEGD, and

GradDipClinDent programs (advanced training in clinical dentistry) are recognized but do

not lead to specialization. The American Board of Dental Sleep Medicine (ABDSM) provides

board-certification examinations annually for qualified dentists. These dentists collaborate

with sleep physicians at accredited sleep centers and can provide oral appliance therapy and

upper airway surgery to treat sleep-related breathing disorders. While Diplomate status

granted by the ABDSM is not one of the recognized dental specialties, it is recognized by the

AmericanAcademy of Sleep Medicine (AASM).

5. Special category: Oral Biology - Research in Dental and Craniofacial Biology

Other dental education exists where no postgraduate formal university training is required:

cosmetic dentistry, dental implant, temporo-mandibular joint therapy. These usually require

the attendance of one or more continuing education courses that typically last for one to

several days. There are restrictions on allowing these dentists to call themselves specialists in

these fields. The specialist titles are registrable titles and controlled by the local dental

licensing bodies. Forensic odontology consists of the gathering and use of dental evidence in

law. This may be performed by any dentist with experience or training in this field. The

function of the forensic dentist is primarily documentation and verification of identity.

Geriatric dentistry or geriodontics is the delivery of dental care to older adults involving the

diagnosis, prevention, and treatment of problems associated with normal ageing and age-

related diseases as part of an interdisciplinary team with other health care professionals.

Veterinary dentistry, a speciality of veterinary medicine, is the field of dentistry applied to the

care of animals. Aviation dentistry, a subcategory of (military) aviation medicine deals with

dental topics related to aircrews, e.g., dental barotrauma and barodontalgia. In addition, the

aircrew population is a unique high-risk group to several diseases and harmful conditions due
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to irregular work shifts with irregular self-oral care habits and irregular meals (usually

carbonated drinks and high energy snacks) and work-related stress.

6. History of Dentistry

The Indus Valley Civilization has yielded evidence of dentistry being practiced as far back as

7000 BCE. This earliest form of dentistry involved curing tooth related disorders with bow

drills operated, perhaps, by skilled bead craftsmen. The reconstruction of this ancient form of

dentistry showed that the methods used were reliable and effective. A Sumerian text from

5000 BC describes a "tooth worm" as the cause of dental caries. Evidence of this belief has

also been found in ancient India, Egypt, Japan, and China. The legend of the worm is also

found in the writings of Homer, and as late as the 1300s AD the surgeon Guy de Chauliac

still promoted the belief that worms cause tooth decay.

The Edwin Smith Papyrus, written in the 17th century BC but which may reflect previous

manuscripts from as early as 3000 BC, includes the treatment of several dental ailments. In

the 18th century BC, the Code of Hammurabi referenced dental extraction twice as it related

to punishment. Examination of the remains of some ancient Egyptians and Greco-Romans

reveals early attempts at dental prosthetics and surgery. Ancient Greek scholars Hippocrates

and Aristotle wrote about dentistry, including the eruption pattern of teeth, treating decayed

teeth and gum disease, extracting teeth with forceps, and using wires to stabilize loose teeth

and fractured jaws. The first use of dental appliances or bridges comes from the Etruscans

from as early as 700 BC. Roman medical writer Cornelius Celsus wrote extensively of oral

diseases as well as dental treatments such as narcotic-containing emollients and astringents.

Medieval dentist extracting a tooth. London; c. 1360-75. Historically, dental extractions have

been used to treat a variety of illnesses. During the Middle Ages and throughout the 19th

century, dentistry was not a profession in itself, and often dental procedures were performed

by barbers or general physicians. Barbers usually limited their practice to extracting teeth

which alleviated pain and associated chronic tooth infection. Instruments used for dental

extractions date back several centuries. In the 14th century, Guy de Chauliac invented the

dental pelican (resembling a pelican's beak) which was used up until the late 18th century.

The pelican was replaced by the dental key which, in turn, was replaced by modern forceps in

the 20th century. The first book focused solely on dentistry was the "Artzney Buchlein" in

1530, and the first dental textbook written in English was called "Operator for the Teeth" by
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Charles Allen in 1685. It was between 1650 and 1800 that the science of modern dentistry

developed. It is said that the 17th century French physician Pierre Fauchard started dentistry

science as we know it today, and he has been named "the father of modern dentistry". Among

many of his developments were the extensive use of dental prosthesis, the introduction of

dental fillings as a treatment for dental caries and the statement that sugar derivate acids such

as tartaric acid are responsible for dental decay.

Topic : Principles Of Diet Screening, Risk Assessment, And Guidance

Topic Objective:

At the end of the topic student will be able to understand:

 Diet risk assessment

 Diet Assessment

Definition/Overview:

A dietary assessment is a comprehensive evaluation of a person's food intake. It is one of four

parts of a nutrition assessment done in a clinical setting. These four parameters of assessment

include: (1) an assessment of anthropometrics (weight, height, weight-to-height ratio, head

circumference, body mass index, etc.); (2) dietary assessment, which includes a diet history

or food frequency analysis; (3) a physical examination with a medical history; and (4)

biochemical exams or blood/urine tests.

Key Points:

1. Diet Assessment

Reviewing a person's dietary data may suggest risk factors for chronic diseases and help to

prevent them. Laboratory tests may uncover malnutrition and detect problems before any side

effects appear, such as the tiredness and apathy associated with iron-deficiency anemia. The

strengths of a simple blood test and food intake record are that these are easy to do and are
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affordable and appropriate for most people. Problems with using diet histories can occur

because a person's memory about what he or she ate earlier may not be accurate. It can also

be time-consuming to collect food intake records. There are also problems with interpreting

food intakes, laboratory values, and appropriate weights and heights. A final area of concern

related to dietary assessment is what to do with the information once it has been gathered.

Providing nutrition education and counseling to people of different ages and from different

backgrounds requires a great deal of skill and a good understanding of diet quality, normal

eating, and normal physical and psychosocial development. It is important to treat people as

individuals with unique needs and concerns. Dietitians are trained to do this, but many health

care workers are not trained to measure diet quality, define dietary moderation, or provide

counseling.

2. Diet risk assessment

Dietary Risk Assessment expressed as nutrients or nutrient density, even after controlling for

social class. In one of the diet pattern studies described earlier, leisure time physical activity

was higher in those consuming a prudent diet. Using an FFQ with 211 less well-educated

adult patients in the General Medicine Clinic in Syracuse, New York, diet and physical

activity were assessed. Patients with less physical activity were less likely to consume

vegetables, fruit (especially those 20 to 49 years of age), and high-fiber grains. Using a 7-day

diet recall and one 24-hour diet recall with 919 adults in the WATCH hyperlipidemia trial,

physical activity was assessed using a new questionnaire that assessed type, duration, and

intensity of regular activity. Those reporting more minutes of physical activity reported

consuming less fried foods, but there were nonlinear patterns of consumption for other food

groups. The nonlinear patterns were also obtained for nutrients consumed . In a randomly

selected sample of 40-year-old women (n = 1,464) in Sweden, reports of fighting and playing

with boys in childhood were positively related, and playing with girl toys and other girls

during childhood were negatively related, to the probability of being overweight. Whether the

television was on while 10-year-old children ate breakfast, afternoon snacks, or dinner was

assessed in a sample of 91 parentchild pairs, along with three 24-hour diet recalls. Children

for whom the television was on for two or three of the eating occasions consumed less fruit,

vegetables, and juice and more meat, pizza, snacks, and carbonated beverages. Psychosocial

Correlates A recent review of psychosocial correlates (e.g., self efficacy or preference) of

intake of dietary fat, fruit, juice, and vegetables revealed a large body of research employing
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many different psychosocial constructs. However, most of these relationships were weak to

moderate. As a result, there appears to be no advantage to using these as surrogate diet

indicators. Alternatively, psychosocial variables have been proposed as the most likely

mediators of dietary change interventions. Thus, better understanding of these relationships

may lead to more effective dietary change interventions, which suggests they could be target

indicators. A particularly promising avenue of research comes from the realm of social

marketing. Market segmentation is a marketing technique that divides the population into

relatively homogeneous groups that are related to diet in various ways.

Topic : Nutrition Resources For Dental Practice

Topic Objective:

At the end of the topic student will be able to understand:

 Patient Presentations on Steroids

 Adding the Interactive Component in dental patient education products

 Concept of Co-Diagnosis

 Easy Panel User Interface

Definition/Overview:

Dentistry is the known evaluation, diagnosis, prevention, and treatment of diseases, disorders

and conditions of the oral cavity, maxillofacial area and the adjacent and associated structures

and their impact on the human body. Dentistry is widely considered necessary for complete

oral health. Those in the practice of dentistry are known as dentists. Other people aiding in

oral health service include dental assistants, dental hygienists, dental technicians, and dental

therapists.
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Key Points:

1. Patient Presentations on Steroids

Fast forward to 2006, more than half of dentists in the UShave computers in their treatment

rooms. Computers with monitors placed so patients can see intraoral pictures, digital before-

and-after imaging, digital x-rays, perio and restorative charts.

Marketing is very much a part of the cost justification of the typical operatory computer. "A

picture's worth a thousand words", especially if the patients problem tooth is magnified

enough to fill a video screen. The tools were all in place for the patient to "discover" their

dental problems. Once the patient "owned" their problem the next step in the process is for

the patient to learn and understand the solutions. Even though high tech tools were used to

help the patient learn about their true condition, many dentists were still using old school

methods of explaining treatment options like drawing diagrams, or simply verbally

explaining the patient's options. Greg's idea was to take the library of dental content he had

accumulated over a dozen years and use it as a basis for a new dental patient education

software system. The product would be designed from the ground up as a tool for the dentist

and staff members to help patients better understand their dental condition and the treatment

options available. The product would be designed from the ground up as an interactive

presentation tool for use in face to face interaction between dentist or team member and

patient. Greg decided the best thing to do would be to get a group of 25 of his best customers

together to discuss how they were solving these problems now and how they would design a

computer based patient presentation system that would meet their needs. Several customers

were already using tools like Caesy or other video based systems. When Greg asked these

dentists how they used these video products the answer came back emphatically that no the

dentist did not use these tools, the staff used them prior to any discussion with the patient

about treatment by the dentist.

2. Adding the Interactive Component in dental patient education products

Caesy originally was released on DVD and later migrated to having the option of playing

videos on a computer network by adding a "video server" pc to the office network. The main

function of this product, and many other dental patient education products of the time, was to

play a video selection for the patient to watch. Usually, this would occur without the dentist
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in the room. While videos were great to get dental concepts across to patients, Greg's

customers felt that there was a missing element that was needed to allow the dentist to

directly interact with the patient as treatment options were explored.

3. Concept of Co-Diagnosis

The principal of co-diagnosis involves a process of the patient and dentist working together to

understand the condition at hand and work together to come up with a solution. Many of

Greg's customers said they wanted shorter presentations on specific topics that could be

paused on demand. They liked the idea of being able to point and draw on the screen. The

idea of printing or emailing the patient's presentation or even copying to a cd so the patient

could communicate with another family member about the proposed treatment solution was

requested.

Greg's customers liked the fact that their reception room videos were customized with their

own before and after cases, and asked Greg if they could pull from a library of their own

cases in the new dental patient education software as well. The ability to handle informed

consents efficiently was a common request. And, knowing that sometimes it is still practical

to just let a patient watch a video or a series of videos regarding their treatment options, a

complete video library was a must for the new product. Of course, the ability to operate on

the existing computer network without the need for any additional equipment to be tied to the

network was mentioned frequently. Well, needless to say, Greg came back to the office with

a set of product criteria that was daunting to say the least. Greg knew it would take time but

he knew it could be done. Greg has some real "video wizards" on his development staff at

Infostar, and their recent experience designing "Flash Enabled" dental websites would

become a crucial competitive advantage as the new product took shape.

Years ago when Caesy was designed the type of video and animation compression

technology was limited. To deliver effective dental patient education videos it had to be

compressed and sent over the computer network to a local PC buffer and then played back by

the local pc. The content was huge and required a separate hard disk based video server

computer to handle the amount of content required. With the advent of the internet, Greg

knew that better technology existed today to deliver high quality video. The technology is

known as Flash and it was Greg's ace in the hole allowing him to design and deliver a dental

patient education software system to the market in less than 6 months. Greg's customers

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

129
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



loved the product, and of course had numerous suggestions for improvement. The product

was revised from the bottom up and recently released to the market as the "Dental SideKick".

At that dental meeting I could sense Greg's excitement as he went over the features of the

product, its easy interface and the interactive features that allowed a dentist to make effective

patient presentations quickly. As a dental integrator I had sold several different patient

education systems to my dentist customers, including Caesy back when it was sold through

independent dealers. A few of Dental SideKick's features include:

 30 dental patient education videos with English or Spanish narration, which can be played

individually or added to a custom play list.

 Over 300+ interactives which include animations or short videos where needed. Each

interactive can be paused and the dentist can point or draw as needed.

 From any interactive screen the corresponding dental patient education video can be accessed

by a single click.

 Each interactive can optionally be narrated in English or Spanish.

 Each interactive includes a informed consent statement for the patient to read or an optional

narration can be played. The form can then be printed ready for the patient's signature.

 Interactives can be emailed, printed, burned to cd, or linked to from the dentist's website

(available optional web link package required)

 16 assorted before and after smile makeover cases are included and any or all of these cases

can be replaced with the dentist's own patients' photos.

With such an extensive and comprehensive list of features, Greg's new dental patient

education software system could have easily become a geeky mess to operate. With years of

experience working with dentists and their staff, Greg knew who his audience was and he

designed a user interface that almost runs itself. Press the help button and 3 tutorial movies

are available to teach you and your staff how to use the system.

4. Easy Panel User Interface

Dental SideKick includes the revolutionary "Easy Panel" user interface. The concept is based

on the fact that all options for getting to any part of the program need to appear on the

operator panel for easy access at all times, thus the "Easy Panel" interface.
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As each selection is made, a graphic panel of sub-options appears across the top of the

presentation area. As any of these items are selected another single row of buttons appears

corresponding to the individual interactives.

Dental patient education videos can be selected all from one screen with an alphabetical grid

of graphic icons for each of the 28 choices.A selection is easily made to pull up all the before

and after case presentations as well. There is even a drop down box that lists every interactive

in a single alphabetical list for quick access to any section of the program. Greg listens to his

customers and the Dental SideKick dental patient education software system has quickly

evolved to be an easy-to-use, yet powerful patient presentation system. As Greg likes to say:

"The Dental SideKick is a third generation chairside interactive product."
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