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Abstract

Objectives : The mechanisms for korean traditional medicine-drug interaction has not been well reviewed
in spite that the chance for co-administration with western drugs or diet supplements has been increased.
Especially, it is well known that various cytochrome P450s play a major role in drug-drug interaction. Of
course, Korean traditional medicines is not excluded in a view of metabolism or biotransformation by
cytochrome P450. This article was focused on reviewing the possible roles of cytochrome P450 in Korean
traditional medicine-drug interaction, Also, the directions for further studies were suggested in terms of

Korean traditional medicine-drug interaction.

Methods : New studies for korean traditional medicine—drug interaction were reviewed and summarized

in terms of cytochrome P450 activities by various Korean traditional medicines and western drugs.

Results and Conclusions: Even if a few studies related to Korean traditional medicine—drug interactions
was carried out, almost no studies for Korean traditional medicine-drug interactions has been found in a
view of cytochrome P450. It was suggested that Korean traditional medicines and their decoction should
be analyzed that how they effects on cytochrome P450, expecially CYP 1, 2, 3 families and how they

interact with western drugs.
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Five types of drug—drug interaction
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Fig. 1. Proposed mechanisms and toxic results for
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Table 2. Activity and inhibition of P450 by various Korean herbal medicines
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Table 3. Classification of Western medicines by various P450

P450 52 714o] W oot

amitriptyline. imipramine, clomipramine, fluvoxamine, clozapine, olanzapine, haloperidol,
CYP1AZ | ropivacaine, theophylline, zolmitriptan, caffeine, cyclobenzaprine, estradiol, ondansetron,
mexiletine, melatonin, tamoxifen, naproxen, paracetamol, phenacetin, propranolol, riluzole,
ropinirole, tacrine, tizanidine, verapamil, warfarin, zileuton, lidocaine

CYP2A6 | nicotine, 7-hydroxylates coumarins,

CYP2B6 | artemisinin, S—-mephobarbital, S-ifosfamide cyclophosphamide coumarin activation!

CYP2C8 | TCA, diazepam, verapamil

CYP2C9 | S-warfarin, phenytoin, diclofenac & other NSAIDS, tolbutamide, fluoxetine, torsemide,
verapamil, dextromethorphan, losartan

CYP2C18 | cyclophosphamide, ifosfamide, verapamil, lansoprazole

CYP2C19 | mephenytoin, phenytoin, diazepam, TCA (clomipramine, imipramine), dextromethorphan,
propranolol, omeprazole, progesterone, sertraline, aminopyrine, meprobamate formation from
carisoprodol, proguanil.

CYP2D6 | debrisoquine, dextromethorphan, beta blockers, haloperidol, chlorpromazine, thioridazine,
dexfenfluramine, flecainide, propafenone, mexiletine, procainamide, fentanyl, pethidine,
SSRIs(fluoxetine), TCAs, trazadone, zuclopenthixol, S—mianserin, tolterodine; azelastine ,
tramadol, codeine, venlafaxine, oxycodone (prodrug activation)

CYPZ2EL | paracetamol(=acetaminophen), Many volatile anaesthetics: isoflurane, sevoflurane, enflurane,
ethanol, pentobarbitone, tolbutamide, propranolol, rifampicin, coumarin

CYP3A4 | amlodipine, amiodarone, astemizole, atorvastatin, bepridil, bromocriptine, budesonide,
buspirone, busulfan, cannabinoids, caffeine, carbamazepine, cerivastatin, chlorpheniramine,
cilostazol, cisapride, citalopram, clarithromycin, clindamycin, clomipramine, clonazepam,
cocaine, corticosteroids, cyclobenzaprine, cyclophosphamide, cyclosporine, dapsone, delavirdine,
dexamethasone, dextromethorphan, diazepam, diltiazem, disopyramide, dofetilide, donepezil,
doxorubicin, dronabinol, efavirenz, ergotamine, erythromycin, estrogens, ethinyl, estradiol,
ethosuximide, etoposide, felodipine, fentanyl, fexofenadine, finasteride, flutamide, flu—-
vastatin, grepafloxacin, haloperidol, hydrocortisone, ifosfamide, imipramine, indinavir,
isradipine, itraconazole, ketoconazole, lansoprazole, letrozole, lidocaine, loratadine, losartan,
lovastatin, methadone, methylprednisolone, mibefradil, miconazole, midazolam, mirtazapine,
modafinil, montelukast, navelbine, nefazodone, nelfinavir, nicardipine, nifedipine, nimodipine,
nisoldipine, nitrendipine, ondansetron, oral contraceptives, oxybutynin, paclitaxel, pimozide,
pravastatin, prednisolone, prednisone, progesterone/ progestins, quetiapine, quinidine,
quinine, repaglinide, rifabutin, rifampin, ritonavir, salmeterol, saquinavir, sertraline, sibutramine,
sildenafil, simvastatin, sirolimus, sulfentanil, tacrolimus, tamoxifen, temazepam, terfenadine,
testosterone, theophylline, tiagabine, tolterodine, toremifene, trazodone, triazolam, trolean—
domycin, verapamil, vinblastine, vincristine, (R)-warfarin, zaleplon, zileuton, zolpidem,
zonisamide
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Table 4. Side effects by Korean herbal medicines—drug interactions
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Fig. 2. Metabolic pathway of caffeine by CYP1A2 and CYP2A6 (Adapted from Ref. 6)
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Fig. 3. Activity changes of CYP1A2 and CYP2A6 by Liu Wei Di Huang Wan(Adapted from Ref. 7)
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Table 5. Effects of Liu Wei Di Huang Wan on pharmacokinetics of caffeine and its metabolite, 1,7-dimethylurate

Caffeine 1,7-dimethylurate
SUARE Fold | SuARE Foly | SUAEE Fojd | SUARE FolF
Crnax
(umol/L) 208 + 6.1 185 £ 6.3 39 £ 08 45+ 21
AUC-21
(umol/L h) 121.8 + 654 1147 + 778 482 + 21.9 679 + 11.3
Toax (1) 14 + 07 14 + 09 71 +22 6.7 £ 26
Tz (h) 41 £ 16 19 91 £ 27 91 £ 25
(Adapted from Ref. 7)
HA. g Fa SAE 01X P40 wigh FA Aok 5 SmA g8k CYPIA2 249 5
L S| &3l o8 CYPIAZ €44 57t 7Fe st caffeine®] d55E AE
a2 CYP2A6 274 ez slEith & o wbde] §uix| @ CYP2D6e] 24 7
njA|ggke] o]gk P4s0e] offgh &4 Wsh= 28 friEste] tiabAlel AAldgle] waks W
caffeine &2 iAol tiabA] ol whe & SIAZITE o7)A caffeine®] o the gefo
Sk WalE FURIth olHd thifel thgt = 7P W SrAgEhe Foke] dirakE &
S| 2ke] e 3F 5ol MAHH caffeine? o FANA oFze] Tes HAE frieshs et
AHIRD AAMUS] SE-8BleH4] AES ARl & T AHEES Y ¢ v Ae ofvldith
W 2SSl g9l ¢ vk o XU"’OJ_E
emshe caffeine®] G FPIAIEEF Fof A (3) grefell o3t ka3 F5/d3)
208+6.1 pumol/Le] WHHo|| Fof T 185+63 uol/L (detoxificaition) ] ¢
2 A ARERIT oks SmIXEe] CYPIAZ grofat koo T AES FEl e
W VP caffeinee] Wb F3lol ZIlshs 5 masbyg, Zaarg 2% AL S
ASE T St F3e] A caffeine T of Rgrgo] whea] fEE AL olr) @
£ 9n]sl= AUC(Area Under the Concentration— A wE ole] 7}A kA7) wiEkE skeko] P40
time curve, &5 &= AIRHEE=1A81 ) A o] 3 wstel okoF thAle] A JFrS =
FrAEEel ola AT whdel Coudll = & orEAlEaka o] HENFE gral 2 o)
Dol AIZE) Tt 0] F= 50% 74 TEAE o]8%= acetaminophen(paracetamol,
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Fig. 4. Proposed mechanism for acetaminophen-originated reactive intermediate by P450
(Adapted from Ref. 6)
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Fig. 5. Inhibitory effect on CYP2E1(A) and preventive hepatotoxicity by Phyilianthus
urinaria extract(Fig A: Adapted from Ref. 31)
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Table 7. Potential drug-interaction for Korean herbal mediciens and western medicines
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