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Figure 1-4. The proportion of drugs metabolized by the major
cytochrome P450 enzymes.
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Figure 1-3. Muajor components of the hepatic microsomal drug-metabolizing enzyme system.




1.Oxidation
a. Aromatic hydroxylation
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d. Oxidative O-dealkylation
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e. S-oxidation
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Chlorpromazine

4. Conjugation
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d. Acetylation
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Sulfsorazole

Examples of Characteristic
Inducers of the Major P450 Gene
Families

CYP 1A2: Tobacco

CYP 2C19: Prednisone

CYP 2C9: Rifampin

CYP 2D6: Dexamethasone?
CYP 2E1: Ethanol

CYP 3A4,5,7: Barbiturates

Concantration of zoxazclomine {a3/5)

Time houry]

GURE 618 Example of enzyme induction. Zoxazolamine
dministered by intraperitoneal injection 1o rats. For induc
jon studies phencbarbital or 3.4l-benzolalpyrene were in
twice daily for 4 days before injection of the zoxazo
0. Drug concentration is sxprossed as ug drug / gram of
.




The effect of rifampin on the
pharmacokinetics of oral and intravenous
ondansetron

Backgrrand: Ondanurron i an snciemeis agent metabolised by ybochoms P4S0 (CYF) anrymen
Ridamgen (INN, rif in & peotent induces of CYPIAA snd some other CYF enrymes. We examined
he poasible offect of rilssgin o the o crally and

odamatinn

Mrsbeds: I 8 sundbomised rosawey study with 4 phases and & wasbout of 4 weeks. 10 heathy vobanseers
Jomsh. ety 600 s, rifsmpen (i 3 plance ) o placebus (i 2 phases) onor 4 day for & days. Om day 6, 8 mg.
emdansrtron w s sdmesmbored oahes o0 lly |l ismpin sad plicebo | or sarevenoush (sfbe sifsmp
sl et n phams 13 b
Rosntne The l ares umder the pl FAVEI0-=1] of orally sbmimin
Aeved andunsctein aftes rilampen prorratmon wan seduced by 55% compared with placebs P« 001}
Rafsmgin dexrrssed the pak plasma comcrntration of oral cansetron by sbout S0% (feom 172 4 1.0 1
1AW ¢ 1.8 ng/mi {mcen x SEM], P e 001]) and the eliminasion habf W (¢, ) by 38% (P« 010, The
brailababity of sl ondsmssuron et reduced from SO% tn 40% (F« 01} by rilkmpin. The desrance of
iy cadsamatron s imcressed B3% (from 440 ¢ 384 10 805 ¢ 446 . /min | F < 001} by
rifumpin. Rifsmpin roducesd the 1. of intrsvemmsly sdminisierod cndamctron by 48% (F < 001} s the
ALCID =) by 48% (P 0011
Comclninens Kifampin considerably decreares he plisma onceasratsos of oedsnsrtron sfter beth orsl
and intravenous sdministration. The inserscrion i mont likely the revalt of mduction of the CYPAA4
e mstabolinm of cadsmsetron. Concomitast ust of rifimpin of sthet et inbeiers of CTPIAG
with cadumetron may result i & peduced antiemenss offect. parsicularty sfter oeul sdmismintration of
wedumsetron, (Clin Pharmaced Ther 19R5658:177 810

Kirsti Villikka, MD, Kari T. Kivistd, MDD, and Pertti |. Newvosen, MD
Mirlanky. Funtand
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Figure 2. Plasma concentrations (mean = SEM) of
ondansetron in 10 subjects after intravenous administration
of 8 mg ondansetron following pretreatment with 600 mg
rifampin or placebo once daily for 5 days. Open circles, After
placeba; solid circles, after rifampin.
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Figure 1. Plasma concentrations (mean + SEM) of
ondansetron in 10 subjects after oral administration of 8 mg

d following p with 600 mg rifampin or
placebo once daily for 5 days. Open circles, Afier placebo;
solid circles, after rifampin.




Table 14. Cimetidine inhibits the hepatic elimination of:

Acenocoumarol D hyldi Lidocai Quinidine
Alcohol Diazepam Metoprolol Quinine
Alprazolam Doxepine Metronidazole Salicylic acid
Antipyrine Ethmozine Nifedipine Theobromine
B T Fi i Nitrazepam Theophylline
Caffeine 5-F F Triamerene
Carbamazepam Glibenclamid Ph di Triazolam
Chlordiazepoxid Gliclazid Phenytoin Trimazosine
Chlormethiazole Imipramine Procainamide Valproic acid
Clobazam Labetalol Pi lol pamil
‘Warfarin

Examples of Inhibitors of the Major
P450 Gene Families

CYP 1A2: Cimetidine

CYP 2C19: Ketoconazole

CYP 2C9: Isoniazid

CYP 2D6: Cimetidine

CYP 2E1: Water Cress

CYP 3A4,5,7: Cimetidine, grapefruit
juice

PHARMACOKINETICS AND
DRUG DISPOSITION

Grapefruit juice and cimetidine inhibit
stereoselective metabolism of nitrendipine
in humans

The effects of grapefruit juice (150 ml at = 15, = 10, = Vs, +5, and + 10 hours) and cimetidine (200 mg
at the same times) on the stercosclective pharmacokinetics and effects of 200 mg oral racemic nitrendipine
were investigated in a placcbo-controlled crossover study in nine healthy men. In all subjects the AUC of|
racemic nitrendipine was increased by grapefruit juice (mean increase 106%; 95% confidence interval
64% to 158%) and cimetidine treatment { + 154%; 95% confidence interval 77% o 265%). Comparable
results were obtained for the peak plasma drug concentration and for both parameters of (5)- and (R)-
nitrendipine. There were highly significant differences in the area under the concentration-time curve
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Fig. 1. Typical plasma concentration-time profiles of racemic mitrendspine in an individual subject
with concomitant placebo (0). grapefrisit jusce (@), and cimetidine treatment ()

Grapefruit juice substantially increases
plasma concentrations of buspirone

Backgrownd: Buspirone ha  low oral biossailabilivy because of extensive firstpass metabolism, The effect
o grapefrubt juice on the and of orally buspirone s
e ko,

Marbods: In 3 randomired, 2 phase crossover study, 10 healthy volunteers took cither 200 ml double
strempih grapefruin jusce or water 3 times a day for I days. On day 3, cach subject ingested 10 mg bus.
pirone with cither 200 mL grapefrait jusce or water, and an sdditional 200 ml was ingested % hour and
1 hours after buspirne sdministration. Timed blood samples wers collocied up o 12 howrs after inges
thon, and the cifects of buspirose were meeasured with & prychomotor fots up b B hours after ingestion
Reswin: Grapefruin jwice increased the mean pesh plasms concenteation of baspirone 4.3 fold (range, 2
feihd v 15,6 fodd; P« 01} amd the mean arca under the plasms buspirone comcentration-tine curve 9.1
fodd i rarge, 3 fold 1o 20,4 Fobd; P« 01} The time of the prak concontrstion (L, | of buspirone increased
o 0.75 b 3 boisrs (P« 001, and the elimination half-lfe (1, ) was slightly increased (< 01) by grape
fruin juice. A sgnificant increase in the pharmacodynamic offects of buspirons by grapefrust juice was seen
only in subjective overall drug effect (P < 01}

Camcimstons Grapeivuin jubce considerably increased plasma buspirons soncentrations. The probable mech.
arism of this insersction i delayed gastric emprying and inhibition of the cytochronse PAS0 SA4-mediated
first pass mvetabolism of buspirone caused by grapefruit juice. Concomitant use of buspirome and a1 least
Lurge amsoumts of gragefrunt fusce shoubd be avoided. (Clin Pharmacol Ther |998:64:655 60.)

Jari ]. Lilja, MDD, Kari T. Kivistd, MD, Janne T. Backman, MDD, Tommi 5. Lamberg, MDD,
and Pertti |. Neuvonen, MDY Helanks, Finland
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Flgure 1. Plasma concentrations (mean value + SEM) of buspirone among 10 healthy volunteers
after a single oral dose of 10 mg buspirone. afier ingestion of 200 mL. double-srength grapefmsit
juice fsafid circles) o wates fopen circles) 3 times a day for 2 days, and oa day 3 with buspironc
adeninistration and ¥ hour and 114 howrs later




PHARMACOKINETICS AND
DRUG DISPOSITION

Grapefruit juice-simvastatin interaction:
Effect on serum concentrations of
simvastatin, simvastatin acid, and
HMG-CoA reductase inhibitors

Litpa, Kirists, and Newronen
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Erythromycin (an antibiotic) and
Verapamil ( a calcium channel
blocker) are also important
inhibitors of P-450
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Inhibition of chlorzoxazone metabolism, a
clinical probe for CYP2E]L, by a single
ingestion of watercress

Tor inwestigate the cffect of watercress on the metabolism of chlorzosarone, an in vive probe for CYP2EIL,
the oral pharmacokineties of chlorsovarone was studied in 10 healthy volunteers before and after a single
ingestion of & warercress homogenate (50 gm). A third chlorzoxazone pharmacokinetic siudy was per
formed after a 1 week treatment with isoniazid (300 mg/day). a well-known CYP2E] inhibitor. Inges
tion of watercress or isoniazid did not affect the oral absarption of chlorzoxazone. The arca under the
plasma i curve was significantly increased by 56% (p < D.05) after water
crews ingestion and by 135% (p < 0001 ) with isoniarid treatment, Similarly, chlo imi
alf life was prolonged after watercress (53%; p < 0.05) and ssoniarid (104% p < 0.01) sdministration,
These results show that 2 single ingestion of watercress inhibits the hydroxylation of chlorzovszone, an in
vivo probe for CYPZEL (Clin Pharmacol Ther 1998:64:144-9.)

Isabelle Leclercy, Jean-Pierre Desager, and Yves Horsmans Briods, Belaiwm

OH

\| NH NH
Il I
—C—NH, N—C—NH,

Debrisoquine 4-Hydroxydebrisoquine

Fig. 7.1. Chemical structure of debrisoquine and its
major metabolite, 4-hydroxydebrisoquine. (From Mah-
goub et al. 1977.)
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Pharmacokinetics of metoprolol
enantiomers in Chinese subjects of major
CTYP2D6 genotypes

Rbgretine: EYT 216 mediaies both a-hydroxylation and ©-demethylation of mesoprotol. 1n Chines -ub

i, CTPIDE" 1 ithe wikd type) alleles are pelanively wncommeon. Subjects with P34S (Cu Ty
SARGT {6y 10—+ ga) momtations { CTPIDE] or CYPIDS® 104) are more frequently seen. ecently, -1«
TP 2 (TP genotype that revslts in RI96 Tyugah and BABST smutations was also

Found ispartant. In thi Investigated i vubjeces of these 3 major
Romtyp.
Mevhads: Allebe sgocific polymerase chawn reaction was used 1o differensiate CYPIDS® 1 and CYP206"2 a1
Bebes from (e commuon CTP2I8" A allele in Chinese. Subjects with both CTPID0" | and CTFN* 2 have
By C g in the cxom 1, whereas vubjects with CTP2D8* 104 have T gy Metoprobol pharmacokl
matics was compared in 14 Cyqy subjects (6 homorygous CTPID6* ] wbjects and 10 heterosygous
CTPIDA" LTI subjectsh, 12 bereroaygous /Ty subfects, and 12 anrw Tyu wabjoct.
Reralts: N sigrificant diffesence in pl rofile cr urbaar enire
on covald b fimand among subjects with BI96C polymorphive u“n'u»-m TPID6* 1), Therelore data
from yubjeces with CTPEDS | and CTPIN"2 weve pooled 1o comgare with data from subjects with
TP I0A. The ares (AUC) of was 14115 116 (meam &
SEM, m = 16, 1899 1 130 (m = 12), 3nd 3568 1 435 {n = 12) mml - br/1. for homarygous Cyqg, het
erasygons €/ Tiu. and homorygous T e subjects, respectively. The ..mur, recovery of all 4 a-hydrozy
metopenkol disstereomers was significantly lower in T gy subjects than i g subjects.
Comilurien: The PI4S polymorphism but mot the RI96C p|,-mmn..m wevubied in higher metopratol
Plasma concentrations and bower urisiry metoprobel metsbolite levels in Chinese subjects. This finding
o5 that & metoprolal may be bjects with Ty gy svutation { CTP2IN® 104 llele).
{Clin Pharmscol Thar 1999654027}

Jin-ding Huang, PhD, Shu-Kuei Chuang, MS, Ching:Ling Cheng, PhD, and
Ming-Liang Lai, MD

am, Taiwan
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Conosntraton (M}

Figure 2. Plasma
istratson of a single dose of the racemate (100 mg) in Chinese subjects of 3 different C/T g geno-
iypes. Salid circles, Homoeygows Cygy (n = 16); apen cincles, heterozygous CIT g (n = 12); squares,
homozygous T (0 = 12). The bars indicate SEM.
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Figure 1-4. The proportion of drugs metabolized by the major
cytochrome P450 enzymes.




