[Food-drug interaction]
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- Polymedication

- Health status
- Poorly balanced

11 drug effect,
interactions in the

a) Geriatric population

place, effect result and

classification: by time,
interaction mechanism

diet absorption, b) Slr\\/ildhood
- Therapeutic margin metabolisation and g) Y ol re
- Sustained plasma elimination ) Special regimens
concentration
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[ Physicochemical ]

v
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[Pharmacodynamics]

Y

Changes in drug effect,
antagonism vs potentiation,

incompatibility
— insoluble salts (pH and
pKa drug)

Inorganic ion salts:
precipitation opposite
charge

Other methods of drug
administration (dysphagia,
dislike of taste)

\

A

(the best) water #
food/beverages —
stability compromised

direct or indirect

leffect

teffect

Oral anticoagulants
and Vitamin K

increased effect

(Acenocoumarol and Warfarin)

Vitamin K competition in the
liver, 1coagulation.
continuous intake 1impact

Foods with high vitamin K

Anticoagulants and antiplatelet
agents with onion and garlic

Potassium-rich foods- ACE
inhibitors, diuretics, potassium-
sparing

Nitrites and nitrates
antihypertensives (nitroglycerin)

Beverages

Semi-solid foods

Licorice with diuretics,
corticosteroids,
antihypertensives and

Fruit juices: not with
alkali drugs

Apple pudding: stable,
ldissolution

digitalis

Diuretic antagonism

Milk: enzymes,
homogeneity, opacity

Yogurt: widely used. Few
stability studies

Sodium glutamate-diuretics

Foods with 1tyramine and
Monoamine oxidase inhibitors
(MAOQIs) antidepressants

Cortisol increase at receptors

Na+ retention

Tea: |Fe abs. (tannins)

Soft drinks: few studies.
less acceptance

Chocolate cream: not
suitable profile pH 5,5-6

Digitalis: k+ decrease ->toxicity

Thickeners: only for some

Alcohol and caffeine in general
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[Pharmacokinetics]
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[v

ariation in drug quantities
and concentration
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[Absorption (lowered): ]7

Chelate formation:

with food, |65% with

ransporter
competition:
need transport
proteins, Glycoprotein
(intestinal cells) —
drugs to intestinal
lumen. Inhibition —
foxicity

Effect of pH: Food
TpH conditioning
pKa (Jabsorption)
Omeprazole
|Fe,Ca absorption

Interaction with
bile salts: beta-
blocker drugs
(atenolol)

tetracyclines |57%

milk, |81% with Fe
chylonones |35%
with dairy products

é Absorption

increase: low

tFat = beverages: milk|, tea|,

y| solubility drug and Effect of food S 1Fibre = o .
"l delayed gastric composition: Jsaiibliy= labsorption Julees. phi, coladrinkst,
yea g _ P ) TAUC P soft drinks variable
emptying =
\_ tabsorption
‘r . . . .
Distribution: 1.Binding to plasmg proteins 2.'Interact|ons:
L competition 3.Albumin
Enzymatic induction: Enzymatic inhibition:
\ 4 grapefruit juice, Flavonoids —
Metabolism: CYP3A4 (P450) inhibition

tAUC = tantihypertensive

( .
Diets: tprotein = tmetabolism leffect, cabbage, cauliflower,
1fat = tmetabolism broccoli... indoles and
L tcarb = |[metabolism heterocyclic amines—

oral anticoagulants chronic = tinteraction

Y

. . Urine alkalisers: milk, Urine acidifiers: meat,
passive tubular reabsorption )
. veggies, legumes, fish, seafood, eggs,
- pH-changing foods .
cheese, grains

fruits, juices and nuts




[ Pharmacological ]

interactions
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[Absorption alterations]

!

general
absorption effects

Effects of delayed gastric
emptying

effects in bioavailability

physicochemical and
physiological variations

1TG = |gastric emptying rate =
delay in absorption

Competitive inhibition
(levodopa-neutral aa)

pH, osmolarity,
gastrointestinal motility,

intensity quantity and
nature of food

fat effect on
absorption

tfat = 1drug dilution
= tabsorption

Itraconazole and
Ketoconazole
(antifungal),
Carbamazepine
(anticonvulsant),
Hydrochlorthiazide
(diuretic)

depends on food composition
and quantities as well

drug — transported by
proteins — competition

Delay in therapeutic effect and

with similar nutrient

A

[Distribution alterations]

A

Drugs together with
plasma proteins

igh protein
protein

competitiveness = tfree

v

fasting — fat with

plasma proteins —
competitive inhibition
= 1free drug = teffect

degradation of weak drugs

drug solubilisation in
gastrointestinal fluids

food dilute G.I. juices

Protective effects in G.lirritant

time in stomach = fdilution (pH
druge 1 1 (P

and motility)

Nonsteroidal anti-inflammatory
NSAIDs — avoid irritant effects

Diazepam (anxiolytic), nitrofuratoin
(urinary tract infections),

dextropropoxyphene (analgesic)

]
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protein malnutrition =
tfree drug (toxic) —
dose readjustment

Effects due to precipitate formation:

Effects of changes in dissociation

in antibiotics: tetracyclines |[50% (not with
doxycycline)

acidic drugs — non-ionised form tabsorption
(pH1 non-food); ionised form |absorption (pH3

fand)

in other drugs: minerals + bisphonates =
precipitated chelates. penicillamine (Ca, Fe, Zn)

alkali drugs — non-ionised form tabsorption (pH3
food); ionised form |absorption (pH1 non-food)

with fibre: {fiber = |statins and hypoglycemic

agents.

with phytic acid: blocks absorption of minerals
Fe, Mg, Cu, Zn

with tannins: antipsychotics |90%.

with oxalic acid: oxalates + vitamin C — kidney
stones
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orosomucoid
(propanoilol)
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[Metabolic alterations]
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liver cytochrome
P450 (CYP3A4)
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phase | polarisation,
phase Il adhesion

v

v

paracetamol (>4g) —
quinonein — binding to

hepatocytes — necrosis

(10g fatal)

lproteins
|metabolisation
teffect

tproteins notin par'acetamol
tmetabolisation and theophylline
leffect more effective

Y

Omega 3 induce
P450 — |Effect

non-nutritional
components
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BHAand BHT = 1P450

—

lvitamins = |metabolism
=|P450 = teffect

Indoles (cauliflower) —
enzyme inducers

phenolic compounds =
|metabolisation

dietary or environmental ]

contaminants — alter P450

Naringin (grapefruit
juice) = |P450

polyphenols (soybean)
= |P450
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[ Excretion alterations ]
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pH variation: ionised — excretio
notionised — reabsorption

il

A
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[ Hypersod

ium diet=

lexcretion

|

A
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l H,0 = |excretion J

meat and fish — acid urine
vegetarian and citric — alkali urine

|




