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Amitriptyline Decrease AUC Induction of CYP3A4 and
P-Glycoprotein
Midazolam Decrease oral bioavailability Induction of CYP3A4
Cyclosporin Decrease blood concentration Induction of CYP
rejection reaction
Theophylline Decrease blood concentration Induction of CYP
of these drugs
Warfarin Decrease INR Induction of CYP

Warfari

Aspirin

Ethanol

Warfari

Ginkgo (Ginkgo biloba)
in Intracranial haemorrhage
Spontaneous hyphema
Ginseng (Panax ginseng)
Increase alcohol clearance

in Decrease INR
Garlic (Allium sativum)

Potent inhibitor of platelet aggregation factor

Potent inhibitor of platelet aggregation factor

Delay gastric
Emptying and enzyme induction

Additive effect

Warfarin Increased INR Cause platelet dysfunction
Saquinavir Decrease AUC and Cma Induction of CYP 3A4 and P-Glycoprotein
Ritonavir Decrease AUC, unchanged Cmax Minor induction of CYP3A4 and P-Glycoprotein
o 22
NHNIUBIFTIN

AUC: area under the plasma concentration-time curve, C

normalised ratio

226

- maximum plasma concentration, CYP : Cytochrome P 450, INR :

ATUASUNTIIY 13 25515 23(2) * Srinagarind Med J 2008; 23(2)

international



a5 vetona vazame o

Wichittra Tassaneeyakul, at al.

mﬂmnﬁmml, pedhasiu qdlddn yulwenaneaiin
wmm@ﬂﬂqmﬁﬁumm@mummmimqmmm cYp
mﬂumu%ﬁwmwmummLﬂ@ﬂuLLﬂ@\m’m"LWNm@uﬂ
1mﬁmmmmiﬂm flaz WHadunsisenszudng yulng
wanuiueueuaqiuld  fofuunndviewn “ans
posdnise nnslden fmumm'ﬂm sulnssine 209
filaneteazidunneuiia wwmimmwumw
gaennuilaandalunisineiideudiauay
Therapeutic index) %ﬂﬁLﬁ@iﬁmﬂ%mmméﬂwLﬂuvl,ﬂ
atedllsy nBnauarianulaandie 9 o

(narrow

Y a
9N 1391903
1. AMZNITUNITUURTNRA U,

v

rydenann yulng

4

o

WA, 2549, ngunne: TsafuWgNyn unsalinems
wisdszinalne anin 2549,

2. Lin JH, Lu AY. Inhibition and induction of cytochrome P450
and the clinical implications. Clin Pharmacokinet 1998;
35:361-90.

3. Delgoda R, Westlake AC. Herbal interactions involving
cytochrome P450 enzymes: a mini review. Toxicol Rev 2004;
23:239-49.

4.  Fugh-Berman A. Herb-drug interactions. Lancet 2000;
355:134-8.

5. Thompson Coon J, Pittler M, Ernst E. Herb-drug interactions:
survey of leading pharmaceutical/herbal companies. Arch
Intern Med 2003; 163:1371.

6. Oken BS, Storzbach DM, Kaye JA. The efficacy of Ginkgo
biloba on cognitive function in Alzheimer disease. Arch Neurol
1998; 55:1409-15.

7.  Wesnes KA, Ward T, McGinty A, Petrini O. The memory
enhancing effects of a Ginkgo biloba/Panax ginseng
combination in healthy middle-aged volunteers.
Psychopharmacol 2000; 152:353-61.

8. Diamond BJ, Shifflett SC, Feiwel N. Ginkgo bibola extract:
mechanisms and clinical indications. Arch Phys Med Rehabil
2000; 81:668-78.

9. Matthews MK. Association of Ginkgo biloba with intracerebral
hemorrhage. Neurology 1998; 50:1933-4.

10. Rosenblatt M, Mindel J. Spontaneous hyphema associated
with ingestion of Ginkgo biloba extract. N Engl J Med 1997;
336:1108.

11. Yin 0Q, Tomlinson B, Waye MM, Chow AH, Chow MS.

Pharmacogenetics and herb-drug interactions: experience

AEUASUNSY 13 2551; 23(2)

20.

21.

22.

* Srinagarind Med J 2008; 23(2)

with Ginkgo biloba and omeprazole. Pharmacogenetics
2004; 14:841-50.

Sugiyama T, Kubota Y, Shinozuka K, Yamada S, Wu J,
Umegaki K. Ginkgo biloba extract modifies hypoglycemic
action of tolbutamide via hepatic cytochrome P450 mediated
mechanism in aged rats. Life Sci 2004; 75:1113-22.

Ohnishi N, Kusuhara M, Yoshioka M, Kuroda K, Soga A,
Nishikawa F, et al. Studies on interactions between functional
foods or dietary supplements and medicines. |. Effects of
Ginkgo biloba leaf extract on the pharmacokinetics of diltiazem
in rats. Biol Pharm Bull 2003; 26:1315-20.

Yue QV, Bergquist C, Gerden B. Safety of St John’s wort
(Hypericum perforatum). Lancet 2000; 355:576-7.

Ernst E. Second thoughts about safety of St Jonh’s wort.
Lancet 1999; 354:2014-6.

Karliova M, Treichel U, Malago M, Frilling A, Gerken G, Broelsch
CE. Interaction of Hypericum perforatum (St. John’s wort)
with cyclosporin A metabolism in a patient after liver
transplantation. J Hepatol 2000; 33:853-5.

Ruschitzka F, Meier PJ, Turina M, Luscher TF, Noll G. Acute
heart transplant rejection due to Saint John’s wort. Lancet
2000; 355:548-9.

Fitzsimmons ME, Collins JM. Selective biotransformation of
the human immunodeficiency virus protease inhibitor saquinavir
by human small-intestinal cytochrome P4503A4: potential
contribution to high first-pass metabolism. Drug Metab Dispos
1997; 25:256-66.

Johne A, Schmider J, Brockmoller J, Stadelmann AM, Stormer
E, Bauer S, et al. Decreased plasma levels of amitriptyline
and its metabolites on comedication with an extract from St.
John’s wort ( Hypericum perforatum ). J Clin Psychopharmacol
2002; 22:46-54.

Jung KY, Kim DS, Oh SR, Lee IS, Lee JJ, Park JD, et al.
Platelet activating factor antagonist activity of ginsenosides.
Biol Pharm Bull 1998; 21:79-80.

Kuo SC, Teng CM, Lee JC, Ko FN, Chen SC, Wu TS.
Antiplatelet components in Panax ginseng. Planta Med
1990; 56:164-7.

Yun YP, Do JH, Ko SR, Ryu SY, Kim JH, Song HC, Park YD,
Ahn KS, Kim SH. Effects of Korean red ginseng and its mixed
prescription on the high molecular weight dextran-induced
blood stasis in rats and human platelet aggregration.
J Ethnopharmacol 2001; 77:259-64.

227



duasnsensyning yulnsuazewmuilogiu o Herb and Drug Interaction

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

228

Cui X, Sakaguchi T, Shirai Y, Hatakeyama K. Orally
administered panex ginseng extract decreases platelet
adhesiviness in 66% hepatectomized rat. Am J Clin Med
1999; 27:251-6.

Henderson GL, Harkey MR, Gershwin ME, Hackman RM,
Stern JS, Stresser DM. Effects of ginseng components on
c-DNA-expressed cytochrome P450 enzyme catalytic activity.
Life Sci 1999; 65:209-14.

Kent UM, Aviram M, Rosenblat M, Hollenberg PF. The licorice
root derived isoflavan glabridin inhibits the activities of human
cytochrome P450S 3A4, 2B6, and 2C9. Drug Metab Dispos
2002; 30:709-15.

Paolini M, Pozzetti L, Sapone A, Cantelli-Forti G. Effect of
licorice and glycyrrhizin on murine liver CYP-dependent
monooxygenases. Life Sci 1998; 62:571-82.

Chen MF, Shimada F, Kato H, Yano S, Kanaoka M. Effect of
oral administration of glycyrrhizin on the pharmacokinetics of
prednisolone. Endocrinol Jpn 1991; 38:167-74.

Piscitelli SC, Burstein AH, Welden N, Gallicano KD, Falloon J.
The effect of garlic supplements on the pharmacokinetics of
saquinavir. Clin Infect Dis 2002; 34:234-8.

Gallicano K, Foster B, Choudhri S. Effect of short-term
administration of garlic supplements on single-dose ritonavir
pharmacokinetics in healthy volunteers. Br J Clin Pharmacol
2003; 55:199-202.

Kim AE, Dintaman JM, Waddell DS. Saquinavir, an HIV
protease inhibitor, is transported by p-glycoprotein. J Pharmacol
Exp Ther 1998; 286:143-9.

Usia T, Watabe T, Kadota S, Tezuka Y. Mechanism-based
inhibition of CYP3A4 by constituents of Zingiber aromaticum.
Biol Pharm Bull 2005; 28:495-9.

Tsukamoto S, Tomise K, Miyakawa K, Cha BC, Abe T, Hamada
T, et al. CYP3A4 inhibitory activity of new bisalkaloids,
dipiperamides D and E, and cognates from white pepper.
Bioorg Med Chem 2002; 10:2981-5.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Subehan, Usia T, lwata H, Kadota S, Tezuka Y.
Mechanism-based inhibition of CYP3A4 and CYP2D6 by
Indonesian medicinal plants. J Ethnopharmacol 2006;
105:449-55.

Usia T, lwata H, Hiratsuka A, Watabe T, Kadota S, Tezuka Y.
CYP3A4 and CYP2D6 inhibitory activities of Indonesian
medicinal plants. Phytomedicine 2006; 13:67-73.
Tassaneeyakul W DW, Attakornvattana V, Somanabandhu A,
Vannaprasaht S, Tassaneeyakul W. Inhibitory effect of Thai
medicinal herbs on human cytochromes P450 activities. Drug
Metabolism Reviews 2007; 39 (Suppl1):219.

Kupferschmidt HH, Ha HR, Ziegler WH, Meier PJ, Krahenbuhl
S. Interaction between grapefruit juice and midazolam in
humans. Clin Pharmacol Ther 1995; 58:20-8.

Benton RE, Honig PK, Zamani K, Cantilena LR, Woosley RL.
Grapefruit juice alters terfenadine pharmacokinetics, resulting
in prolongation of repolarization on the electrocardiogram.
Clin Pharmacol Ther 1996; 59:383-8.

Bailey DG, Arnold JM, Munoz C, Spence JD. Grapefruit
juice~felodipine interaction: mechanism, predictability, and
effect of naringin. Clin Pharmacol Ther 1993; 53:637-42.
Tassaneeyakul W, Guo LQ, Fukuda K, Ohta T, Yamazoe Y.
Inhibition selectivity of grapefruit juice components on
human cytochromes P450. Arch Biochem Biophys 2000;
378:356-63.

Chun YJ, Kim MY, Guengerich FP. Resveratrol is a selective
human cytochrome P450 1A1 inhibitor. Biochem Biophys
Res Commun 1999; 262:20-4.

Piver B, Berthou F, Dreano Y, Lucas D. Inhibition of CYP3A,
CYP1A and CYP2E1 activities by resveratrol and other non
volatile red wine components. Toxicol Lett 2001; 125:83-91.
Hu Z, Yang X, Ho PC, Chan SY, Heng PW, Chan E, et al.

Herb-drug interactions: a literature review. Drugs 2005;

65:1239-82.
D

ATUASUNTIIY 13 25515 23(2) * Srinagarind Med J 2008; 23(2)



