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10.1  INTRODUCTION 

So far you have learnt about nutritional importance of dietary components; 

carbohydrates, lipids, proteins, minerals and vitamins. You studied their role in 

cell functions and maintenance of health. You are now able to understand the 

basis of various nutritional disorders when these nutrients are not taken in ap-

propriate amounts. In this unit, we shall discuss about their interaction with 

drugs. A drug is a substance other than food intended to affect the structure or 

function of the body. The terminology drug includes alcohol and both prescrip-

tion and over the counter drugs.  

Diet and drugs are both necessary to cure diseases. However, if not used ju-

diciously or under proper guidance, interaction between active components of 
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the two may alter the effect of drug or absorption of nutrients from food. This 

alteration means increased or decreased efficacy of drug or a totally different 

effect which neither of them produce. In this unit we shall explain effect of nu-

trients on the absorption, distribution, metabolism and excretion of drugs. We 

shall also discuss examples where intake of certain drugs results in nutritional 

deficiencies. Currently, food supplements or health products are being pro-

moted by various pharmaceutical companies. These are known as nutraceuti-

cals. Their examples and therapeutic uses will be explained in the last section.  

ExpectedExpectedExpectedExpected    LearningLearningLearningLearning    OutcomesOutcomesOutcomesOutcomes        

After studying this unit, you should be able to:  

� define drugs; 

� understand interactions of drugs with food; 

� define drug’s bioavailability; 

� explain the effect of alcohol intake on nutritional absorption; 

� Define nutraceuticals, functional foods and diet therapy; and 

� Describe interactions of psychoactive drug and nutrients. 

A drug is a substance other than food intended to have a desired pharmaco-

logical effect. In the present day world, there is easy access to ever increasing 

number of food supplements and over the counter medicines to patients and 

widespread use of drug therapy for control of chronic diseases. It is a common 

scenario where people are popping up one or more pills along with food. Food 

as well as these drugs and food supplements contain powerful active ingre-

dients which are taken to supplement each other; however, sometimes their 

interaction might result in a response which may not be desirable. Many types 

of interactions may occur; however, we shall discuss about two types of inte-

ractions: food-drug and drug- nutrient. Food- drug interactions are when nu-

trients in our diet alter the action of a drug. Drug-nutrient interactions involve 

nutritional deficiencies resulting due to certain drugs. We shall discuss about 

these interactions with suitable examples.  

10.2  NUTRIENT INTERACTIONS  
 AFFECTING ADME OF DRUGS 

Foods can interfere with various stages of drug action in a number of ways. 

Most common effect is for foods to interfere with drug absorption. This can 

make a drug less effective because less gets into the blood and to the site of 

action. Second, nutrients or other chemicals in foods can affect how a drug is 

used in the body. Third, excretion of drugs from the body may be affected by 

foods, nutrients, or other substances. The type, amount, and timing of foods 

consumed influence drug dissolution, absorption, distribution, metabolism, and 

excretion. Let us look at these effects one by one. 
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10.2.1 Effect of Nutrients on Drug Absorption 

The relative amount of drug absorbed to the amount administered is referred 

to as the bioavailability of drug. Total bioavailability and the time course of 

absorption affect drug action. Even while the drug is being absorbed, the 

processes of distribution, metabolism, and elimination are already at work af-

fecting serum levels.  

Many factors affect absorption. The principal factors are the route of adminis-

tration, the dosage form, the chemical nature of the drug, and the local envi-

ronment at the site of absorption (i.e., pH, blood flow, physiological changes of 

tissue, etc.).  

Food components and nutritional supplements can interfere with the absorp-

tion, especially in case where drug is taken orally. Foods can enhance, delay, 

or decrease drug absorption. Foods impair absorption of many antibiotics. 

They can alter metabolism of drugs; eg, high-protein diets can accelerate me-

tabolism of certain drugs by stimulating cytochrome P-450. Eating grapefruit 

can inhibit cytochrome P-450 3A4, slowing metabolism of some drugs (eg, 

amiodarone, carbamazepine, cyclosporine, certain calcium channel blockers). 

Diets that alter the bacterial flora may markedly affect the overall metabolism 

of certain drugs. 

Some foods affect the body’s response to drugs. For example, tyramine, 

present in cheese is a potent vasoconstrictor. As a result it may cause hyper-

tensive crisis in some patients who take monoamine oxidase inhibitors and eat 

cheese. 

When drugs are taken with food, the gastric pH is lowered on entry of food by 

dilution and stomach emptying is delayed. This reduces the absorption rate 

and hence the effectiveness of the drugs. 

Increased absorption of griseofulvin and some other drugs has been observed 

when taken with high-fat meals. High-fat meals increase plasma concentra-

tions of free fatty acids and thereby displace many drugs from binding sites on 

plasma albumin. Milk and other sources of calcium inhibit absorption of tetra-

cycline. Aspirin and antibiotics are better absorbed in fasting state. 

10.2.2  Effect of Nutrients on Drug Distribution 

Once the drug enters the body, it travels within the bloodstream. Drugs in the 

bloodstream are often bound to plasma proteins; only unbound drugs can 

leave blood to target organ. Low serum albumin can, therefore, increase 

availability of drugs and potentiate their effects. 

Depending on its chemical nature, a drug may preferentially concentrate in a 

particular tissue. Many water-soluble drugs remain in the fluid compartment. 

Others may preferentially accumulate in adipose tissue or muscle. This affects 

the serum levels of the drug. 

 

Drugs in the blood-
stream are often 
bound to plasma pro-
teins; only unbound 
drugs can leave blood 
and can affect target 
organ. Low serum 
albumin can increase 
availability of drugs 
and can potentiate 
their effects. 
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10.2.3  Effect of Nutrients on Drug Metabolism 

Drugs entering the body are treated as foreign and subjected to metabolic 

changes in liver and other tissues with aim to reduce their toxicity. This may 

be done by:  

(i) increasing their water solubility;  

(ii) decreasing their size; and  

(iii) binding the drugs to larger molecules (conjugation).  

These metabolic changes are collectively known as xenobiotics metabolism. 

Genetic and environmental factors play important role in xenobiotics metabol-

ism. Among environmental factors, diet and nutritional status of an individual 

has profound effect on drug metabolism as many nutrients are known to bind 

to the drug metabolizing enzymes thus altering their metabolism. Many such 

metabolic drug interaction can be life threatening. Further, diets that alter the 

bacterial flora may markedly affect the overall metabolism of certain drugs. Let 

us look at some of the examples. 

• Fat displaces the anti- anxiety drug diazepam from protein binding sites, 

therefore increasing the amount of unbound drug circulating in the blood 

stream. This increased blood concentration leads to increased activity of 

the drug. 

• Grapefruit consumption can inhibit cytochrome P-450 3A4, slowing me-

tabolism of some drugs (eg, amiodarone, carbamazepine, cyclosporine, 

certain calcium channel blockers). 

• Grapefruit juice also increases the oral bioavailability of the high clear-

ance drugs nifedipine, nitrendipine or felodipine by inhibiting their pre-

systemic (intestinal) elimination. 

• Smoking, charcoal broiled food or cruciferous vegetables induce the me-

tabolism of many xenobiotics. 

10.2.4  Effect of Nutrients on Drug Excretion 

Several organs such as kidneys, lungs, liver, skin, and various glands are in-

volved in eliminating drugs from the body; kidneys being the most important. 

These organs of homeostasis remove drugs and drug by-products from circu-

lation by both passive action (filtration) and by active processes involving se-

cretion and resorption of substances from the plasma. Let us understand how 

some dietary components affect action of drugs at this stage. 

Alkaline Urine: Large amounts of citrus juices or vegetarian diet cause the 

urine to become alkaline. As a result, kidneys take longer to excrete alkaline 

drugs. Higher levels of drugs will remain in the blood stream for  longer period 

of time. Examples of alkaline drugs are cardiac anti-dysrhythmic quinidine; 

and amphetamine stimulants used for ADHD (Attention Deficit Hyperactivity 

Disorder) treatment. 
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The opposite effect occurs when person’s metabolism produces alkaline urine 

and the drugs are acidic. Kidney excretes acidic drugs faster than usual if the 

urine is alkaline. Example of acidic drug is anti-convulsant, phenobarbital. 

Acid Urine: Large doses of ascorbic acid (vitamin C) make the urine more 

acidic. For example, a urinary pH of 5.5 or less is essential for the urinary anti-

infective drug methenamine to be effective. 

Energy deficiency, and especially a low intake of protein, will cause a de-

crease of about 20 to 40% in phenazone and theophylline clearance and eli-

mination of those drugs can be accelerated by a protein-rich diet.  

High-electrolyte intake increases excretion of lithium and also diminishes the 

action of diuretic agents. 

SAQSAQSAQSAQ    1111aaaa    

Tick the correct answer: 

i) Grapefruit juice is best suited with drugs. (TRUE/FALSE) 

ii) Drug interactions affect drug pharmacodynamics. (TRUE/FALSE) 

iii) High serum albumin can decrease availability of drugs and cannot po-

tentiate their effects.(TRUE/FALSE) 

iv) Milk products decrease absorption of tetracycline. (TRUE/FALSE) 

    
 

SAQSAQSAQSAQ    1b1b1b1b    

Fill in the blanks: 

i) Drug nutrient interaction is the result of the action between ……and .….. . 

ii) Absorption of some drugs is …… with intake of grapefruit juice. 

iii) Clearance of alkaline drugs is ……. than the acidic drugs in alkaline urine. 

iv) ……. and …… factors contribute to variability in drug metabolism. 

    

As mentioned in the beginning, sometimes drugs may also affect the absorp-

tion or utilization of nutrients by the body resulting in nutritional deficiencies. 

Based on their effect in nutritional status of an individual, drugs have been 

classified as: 

1. Drugs affecting appetite and altering food intake; 

2. Drugs influencing absorption of nutrients; 

3. Drugs influencing the metabolism of nutrients and 

4. Drugs influencing excretion of nutrients  

Let’s go through some categories of drugs and how they affect nutritional sta-

tus. 



 
 
Block 4                                                                                                                                                  Special Topics 

 

190 

10.3  ALCOHOL INDUCED NUTRIENT DEFI-
CIENCY 

Alcohol is not prescribed as drug, but it is a socially accepted drink which af-

fects nutrition in several ways when taken in excess. It yields 7 calories/gram, 

but none of the nutrients. It is habit forming drug; hence its use should be 

avoided.  

Problems with excessive alcohol consumption include nausea and decreased 

appetite. The inhibition of absorption of sodium and water caused by alcohol 

contributes to the tendency in alcoholics to develop diarrhea. Consumption of 

large quantities of alcoholic beverages leads to disturbances in the intestinal 

absorption of nutrients including various vitamins such as thiamine, folate, vi-

tamin B6, vitamin A and zinc. Deficiency of these nutrients result in many me-

tabolic disorders. Let us learn about these in a little more detail. 

Thiamin deficiency: It is the most common vitamin deficiency seen in chronic 

alcoholics. The milder and the more common form of thiamin deficiency is po-

lyneuritis affecting the lower extremities. This manifests as depressed tendon 

reflexes, muscle cramps and weakness, paresthesia, burning sensation and 

pin and needle pain in the feet. All these symptoms are cured by treatment 

with thiamin.  

Niacin deficiency: It occurs in chronic alcoholics causing pellagra as the cha-

racteristic symptom. This condition responds to treatment with niacin. 

Riboflavin deficiency: Ariboflavinosis due to reduced riboflavin intake common-

ly occurs among alcoholics. 

Pyridoxine deficiency: Convulsions due to severe pyridoxine deficiency in al-

coholics have been reported which is cured by administration of pyridoxine. 

Folic acid and vitamin B12 deficiencies: Macrocytic anaemia due to folic acid 

and vitamin B12 deficiencies has been seen in malnourished chronic alcohol-

ics. 

Mineral deficiencies: Chronic alcoholics suffer from deficiencies of several 

minerals, particularly that of magnesium, potassium and zinc. These deficien-

cies seem to be secondary to other alcohol-related problems such as de-

creased calcium absorption due to fat malabsorption; magnesium deficiency 

due to decreased intake, increased urinary excretion, vomiting, and diarrhoea; 

iron deficiency related to gastrointestinal bleeding; and zinc malabsorption or 

losses related to other nutrient deficiencies. Mineral deficiencies can cause a 

variety of medical problems from calcium-related bone disease to zinc-related 

night blindness and skin lesions. 

10.4  INTERACTIONS OF PSYCHOACTIVE 
DRUGS AND NUTRIENTS 

Psychoactive substances when administered into one's system, affects mental 

status. Psychotropic drug may be used recreationally, medically, to improve 

performance or alter someone’s consciousness. Some categories of psy-

Wernicke-Korsakoff 

syndrome caused due 

to acute deficiency of 

thiamine is commonly 

seen in alcoholics. It 

is characterised by 

ophthalmoplegia (pa-

ralysis of the eye 

muscles), nystagmus 

(rapid movement of 

the eyeballs),and 

ataxia (uncoordinated 

gait) The patient is 

often unable to stand 

or walk without sup-

port. The symptoms 

improve drastically 

within few hours of 

administration of 

thiamine. 
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choactive drugs include analgesics, anaesthetics, anticonvulsant and antipar-

kinson drugs as well as medicines used to treat neuropsychiatric disorders, 

such as anxiolytics, antipsychotics, antidepressants and stimulant medica-

tions. Psychoactive substances are also used in detoxification and rehabilita-

tion programs for individuals dependent on or addicted to drugs. 

Drugs with CNS activity have the potential to interact with food components 

and nutrients making the management of micronutrient treatments compli-

cated. These include antihistamines, medications for colds, theophylline, recr-

eational agents (alcohol, marijuana, heroin, etc.), caffeine, nicotine and some 

hormones (e.g., glucocorticoids, thyroid hormones). We shall now discuss 

food drug interaction of antidepressant and anticonvulsant drugs and how 

these drugs affect the appetite.  

10.4.1 Anti-Depressants 

Antidepressants are the drugs used to treat patients suffering from depres-

sion. Brain has low levels of neurotransmitters norepinephrine, dopamine and 

serotonin in depression. Monoamine oxidase inhibitors (MAOI) prevent the 

enzyme MAO which breaks down these neurotransmitters. As a result, their 

concentration increases in brain relieving depression. However, these are un-

derutilized in medical practice, though their antidepressant role was recog-

nized as early as 1950. MAO inhibitors interact with tyramine-containing food 

(matured cheese, ripe bananas, yogurt, shrimp paste, red wine and salami) or 

so called cheese reaction, which is capable of producing hypertensive crisis. 

Tyramine is a metabolic intermediate in the conversion of the amino acid tyro-

sine to epinephrine. When a patient on MAO inhibitors consumes foods or be-

verages high in tyramine, the drugs prevent the normal breakdown of tyra-

mine. Increased tyramine leads to excessive epinephrine producing hyperten-

sion. Sometimes the blood pressure is elevated enormously that can cause 

intracranial haemorrhage. 

10.4.2  Anticonvulsants 

Anticonvulsant drugs help to control seizures. Phenytoin, phenobarbital and 

primidone can cause diarrhoea and low appetite. These can also decrease the 

bioavailability of nutrients and minerals. 

Less vitamin D is available to the body for carrying out important functions 

such as calcium absorption. Vitamin D supplements have to be administered. 

Some anticonvulsants may interact with the B group vitamin like folic acid. 

When drug therapy is initiated, folic acid levels reduce in the body, hence fo-

late has to be supplemented. 

10.4.3  Recreational Drugs 

Cocaine, marijuana, heroin, morphine and nicotine taken by young generation 

for recreational purposes are highly addictive. These drugs increase dopamine 

activity which relieves these negative feelings and boosts mood. Therefore, 

Some psychothera-

peutic drugs may in-

crease appetite while 

others decrease it. 

Either effect can im-

pact weight in a sig-

nificant way. Alcohol 

is to be avoided when 

using these drugs as 

it can intensify the 

drowsiness caused by 

these drugs. 

Addiction is the 

chronic brain disorder 

resulting in compul-

sive and relapsing 

behavior. Many fac-

tors such as psycho-

logical changes, bio-

chemical abnormali-

ties, genetics, and 

environmental factors 

contribute to addiction 

to drugs. 
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initially taken for recreation, these soon become addictive causing changes in 

appetite and nutrient malnutrition. Heroin addiction, for example, can cause 

hyperkalemia and morphine use can result in calcium metabolism inhibition. 

Cocaine abuse may cause deficiencies of vitamin B and C. Marijuana addic-

tion is associated with Zn deficiency and problems in metabolism of omega 3 

fatty acids. Macro- and micronutrient deficiencies can cause symptoms of an-

xiety, depression, and decreased energy; all these factors can lead an individ-

ual to start consuming drugs or alcohol or trigger a relapse.  

Drug abuse generally causes lack of proper nutrition, due to under eating 

throughout the day or eating foods which are deficient in adequate nutrients. 

As a result, previously healthy individuals may begin to experience significant 

health problems shortly after the substance abuse begins. Proper nutrition and 

hydration help to restore physical, psychological and mental health and im-

prove the recovery process. 

10.5  APPETITE CHANGES WITH DRUG IN-
TAKES AND MALNUTRITION 

You studied how drug abuse is associated with malnutrition.  Additionally, 

these addictive substances taken over  long periods change  appetite and af-

fect the overall health. Let us have a brief discussion on each of these.   

Effect of Alcohol: Alcohol does not contain nutrients, but it contains ‘empty’ 

calories which often give satiety when consumed in large amount. It can dam-

age the intestinal tract, decreasing the body’s ability to absorb and utilize the 

nutrients present in food. 

Effect of Smoking: The nicotine present in cigarette smoke is an addictive 

psychoactive substance. Individuals who smoke heavily may lose their appe-

tite due to increased nicotine cravings. It is not a healthy weight loss as an in-

dividual may skip one or more meals and decide to smoke cigarette instead. 

Effect of Depressants: Depressants refer to substances that can slow normal 

processes in the body and reduce physical activity by altering the manner in 

which the brain sends and receives signals. Alcohol, marijuana (cannabis) and 

opiates such as morphine, codeine, heroin are some  examples of depres-

sants. 

• Opiates can lead to a decrease in appetite, slow digestion and weight 

loss, over time. Furthermore, opiate dependence and, especially, addic-

tion can often result in dramatic weight loss when people begin to en-

gage in drug seeking behavior more often than eating properly. 

• Prolonged use of heroin may develop irregular eating habits or forgetting 

to eat altogether. 

• Individuals who intake marijuana experience a subjective increase in 

appetite that is frequently referred to as the munchies. This may cause 

overeating and weight gain. 
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Effect of Stimulants: Drugs such as caffeine, ecstasy (MDMA), cocaine and 

methamphetamines (e.g., speed or crystal meth) act as stimulant as these can 

speed up brain activity, and have the potential to increase blood pressure and 

heart rate. Stimulants can alter some mental processes, with people often fail-

ing to recognize the homeostatic urges of hunger or dehydration. Stimulant 

abuse could result in weight loss and other more lethal health consequences. 

• Stimulants such as ecstasy make people feel as if they already have 

high levels of energy and this may prevent them from realising that they 

are hungry or have not been drinking enough fluids. Prolonged use may 

result in weight reduction. The relatively long acting effects of ecstasy 

can increase body temperature, and an accompanying state of dehydra-

tion can become quite serious, if not fatal.  

• Cocaine is a highly addictive stimulant that increases blood pressure, 

suppresses the appetite and can cause regular users to eat fewer ba-

lanced meals than those who do not use cocaine. It also inhibits the abil-

ity to gauge the amount of fatty foods that are being eaten when feelings 

of hunger become extremely urgent. The cessation of prolonged cocaine 

use leads to an increase in appetite and subsequent weight gain in indi-

viduals. 

• Amphetamines abuse may cause a syndrome of depression which may 

result in unhealthy eating habits, weight loss and, secondarily to depres-

sion, even weight gain over time. Cessation may lead to a rebound ap-

petite increase with resultant weight gain. 

• Hallucinogens alter the mind and senses by causing people to expe-

rience a variety of sensory hallucinations – often seeing distorted images 

or objects that are not really there. They can affect emotions, concentra-

tion, memory and thinking ability, as well as cause distorted vision and 

hearing. Drowsiness, sweating, nausea, vomiting and irregular breathing 

may also occur. These issues altogether, can lead to loss of appetite 

and diminished nutrition and, over time, contribute to unhealthy weight 

loss in individuals who consume it for prolonged period. 

Malnutrition due to drug addiction is categorized into primary or secondary. 

Primary malnutrition results due to replacement of nutrients with substances 

like drugs. Secondary malnutrition results from improper absorption, metabol-

ism, utilization, or excretion of nutrient due to the damage caused by drug ex-

ploitation. Sudden weight loss due to drug abuse can increase the risk of low 

blood sugar, heart arrhythmias, electrolyte imbalances, gallstones and 

changes in blood pressure.  

10.6  NUTRACEUTICALS, FUNCTIONAL 
FOODS AND DIET THERAPY 

Nutraceutical is derived from two broad terms- “Nutrition” and “Pharmaceuti-

cal”. These products range from isolated nutrients and minerals, dietary sup-

plements to genetically engineered designer foods and herbal products. Nu-

traceuticals can be defined as “alternative beneficial products designed wholly 

or partly from food that maintains optimal health and acts against nutritionally 

induced diseases, thereby promoting the quality of life”. 
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Benefits of Nutraceuticals: 

Nutraceuticals are beneficial for the consumers as, they 

• Increase health value of diet. 

• Help to live longer. 

•  Are perceived to be more natural and produce less unpleasant side-

effects. 

•  Represent food for populations with special needs (e.g. nutrient-dense 

foods for the elderly). 

•  Can be administered for restoring, correcting or increasing physiological 

functions in human beings. 

•  Aid in the prevention and treatment of diseases and disorders. 

Table 10.1: Nutraceuticals available in market  

COMPONENTS SOURCES HEALTH BENEFITS 

CAROTENOIDS   

➢ Beta-carotene Carrots, various 

fruits 

Neutralizes free radi-

cals which may dam-

age cells; bolsters cel-

lular antioxidant de-

fenses 

➢ Lycopene Tomatoes and 

processed tomato 

products 

May contribute to 

maintenance of pros-

tate health 

DIETARY FIBER   

Insoluble fiber Wheat bran May contribute to 

maintenance of a 

healthy digestive tract 

FATTY ACIDS   

Monounsaturated fatty 

acids 

Tree nuts May reduce the risk of 

coronary artery dis-

ease 
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FLAVONOIDS   

Flavonols Onions, apples, 

tea and broccoli 

Neutralizes free radi-

cals which may dam-

age cells; bolsters cel-

lular antioxidant de-

fenses 

ISOTHIOCYANANTES   

sulforaphane Cauliflower, broc-

coli, cabbage, 

kale, horseradish 

May enhance detoxifi-

cation of undesirable 

compounds and bol-

ster cellular antioxi-

dant defences 

PHENOLS   

Caffeic acid, ferulic ac-

id 

Apples, pears, 

citrus fruits, some 

vegetables 

May bolster cellular 

antioxidant defences; 

may contribute to 

maintenance of vision 

and heart health 

PLANT STANOLS/STEROLS   

Stanol/ sterol esters Fortified table 

spreads, stanol  

ester dietary sup-

plements 

May reduce the risk of 

coronary heart dis-

ease 

POLYOLS   

Sugar, alcohol (xylitol, 

sorbitol, manni-

tol,lactitol) 

Some chewing 

gums and other 

food applications 

May reduce the risk of 

dental caries 

(cavities) 

PREBIOTICS/PROBIOTICS   

Lactobacilli, bifidobac-

teria 

Yogurt, other diary 

and non diary ap-

plications 

May improve gastroin-

testinal health and 

systemic immunity 
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PHYTOESTROGENS   

Isoflavones  (daidzein, 

genistein) 

Soybeans and 

soy-based foods 

May contribute to the 

maintenance of bone 

health, healthy brain 

and immune func-

tions; for women, 

maintenance of me-

nopausal health 

SOY PROTEIN   

Soy proteins Soybeans and 

soy-based foods 

May reduce risk of 

coronary heart dis-

ease 

SULFIDES/ THIOLS   

Dithiolthiones Cruciferous vege-

tables 

May contribute to 

maintenance of im-

mune health function 

Functional foods 

“Functional foods” can be defined as foods and food components believed to 

improve the overall health status of an individual and reduce the risk of com-

municable and non-communicable diseases. These foods include naturally 

present components in fruits and vegetables, whole grains and fiber in ce-

reals, calcium in dairy product, dietary supplements and fortified foods such as 

vitamin D fortified milk.  

Example-  

• Oats, bran, psyllium and lignin for heart disease and colon cancer 

• Prebiotics - oligofructose for improving gut microflora. 

10.7  SUMMARY 

• A drug is a substance other than food intended to affect the structure or 

function of the body. 

• A food/drug interaction occurs when a food, or one of its components, 

interferes with the way a drug is used in the body. A drug/nutrient inte-

raction occurs when a drug affects the use of a nutrient in the body. 

• Pharmacokinetics of a drug refers to the drug taking its course through 

the body by absorption, distribution, metabolism and excretion. 

• The relative amount of absorbed drug compared with administered drug 
is referred to as the drug’s bioavailability. Total bioavailability and the 
time course of absorption affect drug action. 
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• When food enters the stomach, the gastric pH is lowered by dilution and 
stomach emptying is delayed. This reduces the absorption rate and 
hence the effectiveness of the drugs. 

• Drugs in the bloodstream are often bound to plasma proteins; only un-
bound drugs can leave blood and can affect target organ. Low serum al-
bumin can increase availability of drugs and can potentiate their effects. 

• Several organs are involved in eliminating drugs from the body. The kid-
neys are the most important organs in this regard. 

• Alcohol can cause nausea and thus decreases appetite. Alcohol abuse 
commonly results in deficiencies of thiamine, folate, vitamin B6, vitamin 
A and zinc. 

• MAOIs (antidepressants) prevent the breakdown of tyramine and dopa-
mine, chemicals necessary for proper functioning of the nervous system. 

• Macro and micronutrient deficiencies can lead to symptoms of depres-
sion, anxiety, and low energy, all of which can lead someone to start us-
ing drugs or alcohol or trigger a relapse. 

• Nutraceuticals can be defined as “alternative beneficial products de-
signed wholly or partly from food that maintains optimal health and act 
against nutritionally induced diseases, thereby promoting the quality of 
life.” 

• Functional foods include a wide variety of foods and food components 
believed to improve overall health and well-being, reduce the risk of 
specific diseases, or minimise the effects of other health concerns. 

10.8  TERMINAL QUESTIONS 

1. Explain food-drug interaction .Give some examples. 

2. What do you understand by “drug bioavailability”. What are the factors 
affecting it? 

3. Write a short note on MAOIs. 

4. How does alcohol affect body metabolism? 

5. Define : Nutraceuticals, Functional foods. Why should nutraceuticals 
consumption  be encouraged? 

10.9 ANSWERS 

Self Assessment Questions 

1. a) i) False 

  ii) True 

  iii) True 

  iv) True 

 b) i) Drug , Nutrient 

  ii) Increased 

  iii) Slower 

  iv) Genetic, Environmental 
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Terminal Questions 

1. A food-drug interaction occurs when the food we eat affects the absorp-
tion, metabolism, distribution and excretion of drugs. Nutrients present in 
food may    interact with ingredients present in drug in a way which may 
enhance or degrade their effect. 

For example- Dairy products may reduce the anti-infective properties of 
tetracycline; MAO inhibitors are hazardous when taken with tyramine 
containing foods (beer, wine, and some type of cheese). 

2. The amount of drug components which get absorbed in the body to 
show their desired effects as compared to the amount of drug adminis-
tered is called drug bioavailability. 

The principal factors affecting drug bioavailability are the route of admin-
istration, the dosage form, the chemical nature of the drug, and the local 
environment at the site of absorption (i.e., pH, blood flow, physiological 
changes of tissue, etc.). 

3. Monoamine oxidase inhibitors (MAOIs) are the antidepressants which 
were discovered in 1950s.These are used to treat depression and hyper-
tension. As their name signifies, they reduce the metabolism of com-
pounds called monoamines in the body. Interaction of MAOIs with tyra-
mine (monoamine) rich foods is very dangerous to health as it can lead 
to drastic increase in blood pressure levels  due to oversupply of tyra-
mine resulting in excessive epinephrine production causing headaches, 
brain haemorrhage, and  can  lead to death in extreme cases. 

4. Alcohol affects nutrition in several ways. It is habit forming drug, hence 
its use should be avoided.  It yields 7 calories/gram. Alcohol can cause 
nausea and thus decreases appetite. Alcohol abuse commonly results in 
deficiencies of thiamine, niacin, riboflavin, folate, vitamin B6, vitamin A 
and zinc. Prolonged consumption of large quantities of alcoholic beve-
rages leads to disturbances in the intestinal absorption of nutrients in-
cluding various vitamins. The inhibition of absorption of sodium and wa-
ter caused by alcohol contributes to the tendency in alcoholics to devel-
op diarrhoea. 

5. Nutraceutical arises from two broad terms- “Nutrition” and “Pharmaceuti-
cal”. It can be defined as, "a food (or part of a food) that provides medi-
cal or health benefits, including the prevention and/or treatment of a dis-
ease. These products may range from isolated nutrients, dietary sup-
plements and specific diets to genetically engineered designer foods and 
herbal products. 

Functional foods can be defined as foods and food components that 

may provide benefits beyond basic nutrition. For example,these include 

the naturally healthful components in fruits and vegetables, whole grains 

and fiber in certain breads and cereals, calcium in milk, and fortified 

foods and beverages such as vitamin D fortified milk. 

Nutraceutical consumption should be encouraged as they increase 

health value of diet, help to live longer, are more "natural" than tradition-

al medicine and less likely to produce unpleasant side-effects. 


