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Abstract

This study aimed to point out interactions between grapefruit and antihypertensive agents by reviewing
published journal articles. Eight electronic databases were searched to identify literatures. Clinical and
experimental studies on grapefruit interaction with antihypertensive drugs were selected by two in-
dependent researchers. Data were extracted by synergism/inhibition, relevant substances and mecha-
nisms, and adverse events. Furanocoumarins, cytochrome P450 inhibition were analyzed to check out
grapefruit-drug interactions. Fifty nine studies on interactions between grapefruit and 16 drugs were
analyzed. Evident interactions were reported among grapefruit and most calcium channel blockers or
beta blockers. Reversible inhibition of bergamottin and 6',7'-dihydroxybergamottin on cytochrome P450,
P-glycoprotein, organic anion transporting polypeptide were mechanisms of interactions. Age-specific
and genetic differences of clinical outcomes and adverse events were observed. Grapefruit interacts
with antihypertensive agents and its results could induce negative clinical outcome. Furanocoumarins
regulate drug absorption pathway that result citrus-drug interactions. Medical professionals should give

information about food-drug interactions to their patients and caregivers.
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Figure 1. Flow Diagram
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m A o] &-go] WolATHI) o] Ao TdEEolo] Ha|A] FS wE= gl r] v Ukt
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Fo] Ho] ZA4adrt e, s o ® Q8 5ol SAEAR] Mol 1A W
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ZFHA| nifedipine, diltiazem, manidipine, nicardipine, nimo—

Mo rNr

Table 1. Mechanisms and interactions of combined therapy with grapefruit and antihypertensive agents.

Antihypertensives  Citrus Study design Mechanism Interaction

Inhibit absorption at SI”

A lo]H44% frui . . Inhibiti
cebutolo Grapefruit  Crossover Inhibit urinal excretion nhibition
. . Inhibi i SI -
Celiprolol*? Grapefruit  Crossover " %b%t abisorptlon at. S Inhibition

Inhibit urinal excretion

Talinolol*™**%43)  Grapefruit  in vivo, in vitro Inhibit OATP1A5/2/2B1 Inhibition
Amlodipine®” Grapefruit  Crossover no interaction

. 2 . L Accelerate absorption at SI, inhibit .

34,59) s
Diltiazem Grapefruit  Crossover, in vitro P—gp’, inhibit hepatic CYP3A4 Synergism
F 1 d 2,5-13,18 ) . ) . .
,;eo?g ;1(5)2?‘37 60—64) Grapefruit ~ Crossover, in vitro Inhibit CYP3A4, P—gp at SI Synergism
Manidipine®® Grapefruit  Crossover Inhibit CYP3A4, P—gp at SI Synergism
Nicardipine®”’ Grapefruit  Crossover Inhibit CYP3A4, P—gp at SI Synergism
Nf d - 14-17,21, ) o .
22}336.541?91216,53.69 Grapefruit  Crossover, case report Inhibit CYP3A4, P—gp at SI Synergism
Nisoldipine™> Grapefruit  Crossover Inhibit CYP3A4, P—gp at SI Synergism
Nitrendipine%) Grapefruit  Crossover Inhibit CYP3A4, P—gp at SI Synergism
Verapamil?6~28¢ Grapefruit Crossover, case report, Accelerate absorption at SI Synergism
7-69) PEIUE 41 Vivo, in vitro Inhibit CYP3A4, P—gp at SI ynerst
Pranidipine®®’ Grapefruit  Crossover Inhibit CYP3A4, P—gp at SI Synergism
Nimodipinem Grapefruit  Crossover Inhibit CYP3A4, P—gp at SI Synergism
4 . Inhibit CYP3A4, activate P—gp at S e

L “> f S ’ ) Inh

osartan Grapefruit  Crossover I inhibit E3174 conversion nhibition

s . Inhibi i SI(OATP 2B
Aliskiren*” Grapefruit  Crossover nhibit absorption at SI(O Inhibition

1), accelerate urinal excretion

*SI(small intestine); TOATP(organic anion transporting polypeptide); *P-gp(P—glycoprotein); CYP(cytochrome
P450); Seville orange(C. aurantium); E3174(Active metabolite of losartan with longer half-life and hyperactivity)
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Bergamottine CYP3A4 9ol AlX Wz 58 48 AXE ¥row WEshes P-3dd(P—gly-
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3= 7 o] H]_a el r/}_48,51,55)

Organic anion transporting polypeptide(OATP) ¥ &2& 5202 AXYR A1 7= 98-S
3=d AFsol] % naringine OATP 2B1S HA|ste] el dg A2l ailskirene] A S4-E
A AXN ) Naringine OATP 1A5% AAske] WEFTHA|Q talinolol?] 23U E4-2 38
q45,46)

S A9} F9 Hylo TH ARSIl hesperidin® BEAFH A 24 celiprolol F4+5 A8
11, tangertin, nobiletin, heptamethoxy—flavone, sinensetin< talinolol® 4% A3}= &37} A

TGN B A, (Table 2)

Table 2. Adverse events reported from clinical studies

AISEEETE NS Citrus/dose Subject N clinical outcome
/dose
Felodipine'” GFJ(proc.)’ 23-33 yrs', 69-86 .
10mg ER o 2000 bid ke, male 9  Headache(mild to moderate)
Felodipine®” GFJ(proc.) 25-27 yrs, 70—82 19 Additional heart rates(plus 4 beats /min), decreased
10mg ER qd 200mL qd kg, male DBP!(=7mmig), headache, flushing, ankle edema
Felodipine GFl(proc.) 70-83 yrs, 7082 Additional heart rates(plus 4 beats /min), decreased
5me BR od 950mL. od ——— 12 SBP/DBP(—13/-=7mmlg max), a case of hypo—
s ER a T tension, lightness of head(in control group)
Felodipine'® GFJ(proc.) 2327 yrs, 69—81 .
10mg ER qd 150mL qd ke, male 12 Headache, flushing
Verapamil®” GFI(proc.) 23-31 yrs, 59-81 . o
120mg bid 1/d ke, white male 24 Fatigue, headache, constipation
Verapamil*® GFI(proc.) . Drug abuse resulted hypotension, hypoglycemia,
360mg/d 34l jweek 2 Y0 vhite female 1o e
Verapamil”™” GFJ(proc.) i:_izlggz ;;28;8% 9 mild dizziness, headache
120mg bid 200mL bid " ’ ’ ¢
white)
Nifedipine™ GFJ(fresh) 59 yr, 1 Long term consumption(6 months) led extra weight
60mg ER qd 400mL qd african male gain, ankle and facial edema.
Pranidipine®’ GFJ(proc.) 20—29 yrs, 50-75 .
2mg qd 250mL qd kg, japanese male 16 Flushing

*GFJ(proc.): processed grapefruit juice; Tyr(s): year(s); *DBP(diastolic blood pressure); SBP(systolic blood pressure)
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