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Nutrition and Drug Interaction

Ahn-Hee Nah and Youn-Ho Hong'

Dept. of Food Science and Nutrition, Chonnam National University, Kwangju 500-757, Korea

Abstract

Nutrients and drugs are similar to biological fate, such as absorption, metabolism and excretion. Such pro-
cedure may interact with nutrients and drugs. Drugs can influence nutrient absorption, metabolism or ex-
cretion ; the effects may impair the nutritional status of a patient. Specific nutrient, nutritional status, or di-
etary factors alter drug utilization. Therefore, medicated patients need to be aware of good nutrition prac-
tices and to understand the importance of dietary modifications associated with certain diseases. A nutri-
tious and well balanced diet not only makes an important contribution to the health of those patients, but al-
so reduces the risk of nutrition disorders or altered the pharmacological action of drugs.

Key words : nutrient-drug interaction, medicated patients, nutritious and well balanced diet
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Dissolution in the gastrointestinal tract

Bioavailability

Physical bindings

Chemical changes(pH, pKa, etc.)
Absorption Interference with transmembrane movement

Intestinal secretions

specific transport

[ Non-specific acid and
mechanism

Alterations in membrane structure and/or function

Intestinal motility

Transport in blood stream ——[ Solubility
Protein and lipid binding

Distribution -—[ Transport in blood
Blood flow to tissue

Receptor interaction ~————|: Competition for receptors synthesis, release, re-uptake of

neurotransmitters

Biochemical interaction Energetic
Anabolic
Catabolic

Biotransformation —[ Enzyme induction or suppression

Metabolic activation and inactivation

Excretion Motility secretion
Chemical effects (pH, pKa, etc.)
Competition for active excretion mechanisms

Fig. 1. Diagram illustrating possible sites of interactions between diet and drug®.
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Table 1. Drug induced unpleasant side effects in relation to dietary”

Drug-induced side effects Drugs

Drug-induced side effects Drugs

Amphetamines
Fenfluramine HCI(Pondimin)
Dextroamphetamine, Methylphenidate

Antineoplastic, Antipsoriatic
Methotrexate

Antiarthritic, Antigout
Indomethacin

Oral antidiebetic agent
Biguanides

Anti-inflammatory
Sulfasalazine

Hormones : Glucagon

Loss of appetite

Psychotropic agents

Antipsychotics : Chlorpromazine,
Fluphenazine, Haloperidol,
Loxapine, Molindone, Thioridazine,
Thiothixene, Thiofluoperazine
Heterocyclic antidepressants :
Amitriptyline, Desipramine, Doxepin,
Fluxetine, Imipramine, Nortriptyline
Trazodone

Monoamine oxidase inhibitors
Phenelzine, Tranylcypromine
Lithium : Lithium carbonate

Antianxiety agents : Iprazolam,
Cholrdiazepoxide, Diazepam,
Lorazepam

Hormones
Insulin-induced hypoglycemia,
Androgen, Anabolic steroids,
Glucocorticoids, Thyroid hormone

Oral antidiabetic agents
Sulfonylureas : Tolbutamide,
Chlorpropamide, Tolazamide

Antihypertensive agent : Reserpine

Antiinflamatory agent
Phenylbutazone(Butazolidin)

Antihistamic agent
Cyproheptadine HCl(Periactin)

Chemotherapeutic agent, Antineopla
stic : 5- fluorouracil

Appetite stimulation
or weight gain

Chelating agent, Antiarthritic
Penicillamine
Antihyperlipemic agent
Clofibrate(Atromide-S)
Antifunga! agent : Gliseofulvin
Electrolyte : Potassium chloride

Altered taste perception,
bitter taste or after taste

Pychotropic agent
Antihypertensive agent : Clonidine
Atropin-like antispasmodics
Propantheline
Antihistamic agent
Diphenhydramine
Antiparkinsonism drug : L-dopa
Antibiotics : Neomycin, Tetracy-
cline, para-Aminosalicylic acid
Antituberculars : Isoniazid
Chemotherapeutic agent

Dry or sore mouth(weight
gain, denture retention
results from an increased
intake of calorie
containing fluids)

Cardiovascular agent : Digitalis

Antivitamins, Antineoplastics
Pyrimethamine

Uricosuric agents : Colchicine,
Ferrous sulfate, Potassium

chloride

Anticonvulsant : Phenitoin

Antipyretic : Aspirin

Hypocholesterolemic
Cholestyramine, Clofibrate

Chemotherapeutic agent

Lithium : Lithium carbonate

Nausea

Constipation Psychotropic agents

Antitubercular : lsoniazid(INH)

Cardiac drugs : Propranolol,
Digitalis and applied cardiac

glucosides

Uricosuric agent : Colchicine

Hypocholesteremic
Cholestyramine, Clofibrate

Chemotherapeutic agents

Diarrhea
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Table 2. Effects of drugs on nutrient absorption®

Mechanism Drug Nutrients

Altering the morphology Antigout Na, K, Carotene,vit.B12
of mucosa Colchicine Lactose

Altering the environment Laxative Fat soluble nutrient
of the intestinal Mineral oil

lumen

Hyperperistalsis

Inhibiting the digestive
enzymes bile acid
activity

Interfere with the
metabolism of one
nutrient which in
turn leads to
malabsorption
of another nutrition

Antihyperlipemic
Cholestyramine
Antacid
Aluminum hydroxide gel
Sodium bicarbonate
Antibiotic;Tetracyclines

Laxative
Phenolphthalein
Bisacodyl

Anti-inflammatory
Sulfasalazine
Antihyperlipemic
Cholestyramine
Clofibrate
Antibiotic
Neomycin

Anticonvulsant
Phenytoin
Phenobarbital
Corticosteroid
Prednisone
Antipsoriatic, Antineoplastic
Methotrexate
Antigout : Colchicine

Thiamin, Fe
Phosphate
Folate

Ca, Fe, Mg

Fluid and electrolyte

loss, glucose

Folate

Fat, Fat soluble vitamin

Carotene, Cholesterol

Vitamin D - Ca

Folate - Ca
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Table 3. Effect of various food and beverage on drug™
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Food

Drug

Effect

High protein diet
Protein or charcoal
broiled meats

Milk and milk products

Milky meal

High fat meal

Vegetables
Broiled or fried onions
Broccoli, Cabbage,
Turnip greens, Lettuce
Fiber-bran and -pectin
or high carbohydrate meal

Beverages
Green tea

Coffee, Tea, Cola(Caffeine)

Citrus juices

Salty food, sait

Licorice

Food (in general)

Antiparkinsonism : Levodopa
Antihypertensive : Methyldopa
Bronchodilator : Theophylline

Antibiotic : Tetracycline

Antineoplastic, Antipsoriatic :
Methotrexate

Antifungal : Griseofulvin
: Nitrofurantoin

Anticoagulant : Warfarin

Antiarrhythmic : Digoxin
Analgesic : Acetaminophen

Anticoagulants
Bronchodilator : Theophylline

Neuroleptic agents : Fluphenazine
: Haloperidol

Antiarrhythmic : Quinidine

Antimanic : Lithium

Antihypertensive agents,

Diuretics : Metolazone, Thiazides,
Chlorthalidone
Antiarrhythmic : Digoxin

Antidepressive, Antihypertensive,
Diuretic : Chlorothiazide

B-adrenoreceptor blocking drug :

Propranolol and Metoprolol

Antifungal : Nitrofurantoin

Antisedretory, Antiulcer :
Cimetidine

Antipyretic, Analgesic,
Anti-inflammatory : Aspirin

Antimicrobial agents : Cephalexin,
Penicillin G, Erythromycin
stearate, Penicillin V,
Tetracycline

Antitubercular agent : Isoniazid

Amino acids from dietary protein inhibit absorption of drug

May decrease plasma half-life of drug
Calcium inhibits drug absorption

May inhibit drug absorption

Increases drug absorption

May increase fibrinolytic activity of drug

Rich in vit.K may inhibit hypoprothrombinemic
response to oral anticoagulants

May reduce drug absorption

May depress rate of drug absorption

Large intake may inhibit hypoprothrombinemic
response of drug

Increased intake may enhance drug side effects
(Nervousness, Insomnia)

Increased intake may result in a large variation in plasma
concentration of drug

Excessive intake may increase blood levels of drug
(Alkalinization of urine)

Increased intake of sodium may reduce therapeutic
response to drug
Low salt diets may enhance lithium toxicity

Glycyrrhizic acid in licorice tends to induce hypokalemia
and sodium retention :
Ingestion may complicate antihypertensive drug therapy

Licorice-induced hypokalemia may cause digitalis toxicity

May increase drug absorption

Increase bioavailability of the drug

Delayed absorption may benefit patient by maintaining blood

concentration of drug between meals
May decrease drug absorption and absorptive rate

May reduce drug absorption

Decrease bioavailability of the drug
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Table 4. Drug and food incompatibilities =

Reaction Drug Related Food Sign
Tyramine'~? Monoamine oxidase inhibitors(MAQIs) Food with contained tyramine and dopamine Hypertension
reaction Phenelzine sulfate (Nardil) aged cheese (except cottage, ricotta and Headaches, Palpitations,

Disulfiram reaction

Isocarboxazide (Marplan)
Tranylcypromine sulfate(Parnate)

Aldehyde dehydrogenase inhibitors
Disulfiram, Calcium carbamide,
Metronidazole, Chloropamide,

cream cheese), Yeast extract(Barmene, Befit
Bovril, Marmite, Yeastral), Alcoholic beverage,
Beer and wine, Martini, Banana skin, Yogurt,
Salted dried fish such as herring, cod or camlin
Pickled herring, Sausage, Meat extract,
Millet-hulls, Pods of broad beans(Faba beans),
Egg-plant, Soy sauce, Chocolate

Nausea, Vomitting

Alcoholic beverage and food Flushing
Headache, Nausea, Vomitting,

Chest and/or abdominal pain

Furazolidone, Quinacrine,
Griseofulvin, Tolazoline, Procarbazine

Drugs and/or Foods having the
inducing rapid release of insulin

Hypoglycemic
reaction

Contained several drugs
Chloramphenicol
Isoniazid(histamine inhibitor)

Flush reaction

Alcoholic beverage

Alcoholic beverage

Tuna and skipjack

Hypoglycemia

Flushing dyspnea,

Headache,Redness of
the face itching of the
eyes, face and palms

Tyramine-containing foods may to be avoided 24 hours prior to use of monoamine oxidase inhibitors and up 2 weeks after the

end of drug therapy to avoid a hypertensive crisis

*The proteolytic action by various aerobic bacteria during fermentation or spoilage of high qulity proteins(animal) release tyra-

mine

*Some vegetables contain tyramine, however, their contribution is small and has little risk of precipitating a hypertensive crisis
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Fig. 2. Consequences of drug-induced nutritional deficiency™.
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