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SUMMARY

An in vitro study was carried out in order to examine the metabolic
basis of the interaction between fibrates and statins. Metabolic
inhibition of statins was noted in the presence of gemfibrozil. How-
ever, increase in the unchanged form was fairly small for pitavastatin,
compared with other statins. Several CYP enzymes were shown to be
principally responsible for the metabolism of gemfibrozil in contrast
to other fibrates. In the presence of gemfibrozil, a focal point was
obtained in Dixon plots, demonstrating that there was inhibition of
CYP2C8-, CYP2C9- and CYP3A4-mediated metabolism. We propose
that the increase of plasma concentration caused by co-administration
of gemfibrozil and statins is at least partially due to CYP-mediated
inhibition.
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INTRODUCTION

Pitavastatin is a potent inhibitor of HMG-CoA reductase and
causes a significant reduction in serum total cholesterol, LDL-
cholesterol and triglyceride levels in animals /1-3/. In humans, a
persistent effect on serum lipids and the safety of pitavastatin have
been confirmed in clinical practice /4.5/. Pitavastatin is scarcely
metabolized at all in the hepatic microsomes, and there is no drug-
drug interaction between pitavastatin and tolbutamide, taxol, debriso-
quine or testosterone in vitro /6-8/.

Recently, cerivastatin was withdrawn from the market because of
52 deaths attributed to drug-related rhabdomyolysis that led to kidney
tailure /9/. The risk was found to be higher among patients who had
received cerivastatin and gemfibrozil concomitantly /10/. Previously,
many researchers reported that coadministration of fibrates increased
the risk of rhabdomyolysis caused by HMG-CoA reductase inhibitors
(statins) /11/. In addition, the combined use of gemfibrozil and statins
can result in severe myopathy and rhabdomyolysis /12,13/. In
particular, gemfibrozil has been found to elevate markedly plasma
levels of simvastatin acid, lovastatin acid and cerivastatin /14-16/,
indicating a pharmacokinetic mechanism in the gemfibrozil-statin
drug interaction. However, the mechanism of interaction between
gemfibrozil and statins is still unclear. The effect of gemfibrozil on the
metabolism of pitavastatin, atorvastatin and cerivastatin was examined
in vitro using human hepatic microsomes. Moreover, the metabolic
properties of fibrates and the inhibitory effects of gemfibrozil on CYP-
mediated metabolism were also investigated.

MATERIALS AND METHODS
Chemicals and reagents

Pitavastatin was synthesized by Nissan Chemical Industries,
(Chiba, Japan). Cerivastatin, atorvastatin and fluvastatin were
synthesized and purified in our laboratory. Gemfibrozil, bezafibrate,
ciprofibrate and clofibrate were purchased from Sigma (St Louis, MO,
USA). Since clofibrate and fenofibrate were pro-drugs of ester form,
the free acid forms of their active substances were prepared by
hydrolysis of the esters. The chemical purities of obtained free acid
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forms of clofibrate and fenofibrate were more than 99%. 4-Hydroxy-
tolbutamide, 6a-hydroxypaclitaxel and 6[3-hydroxytestosterone were
purchased from Ultrafine Chemicals (Manchester, UK). [Fluoro-
benzene-U-'*C]-pitavastatin was synthesized by Amersham Co. (Little
Chalfort, UK). The specific radioactivity of the labeled compound was
981 kBg/mg. [Ring-U-"*C]-tolbutamide (Amersham; 2.26 GBg/
mmol), [4-"*C]-paclitaxel (Sigma; 2.23 MBg/mg) and [4-'*C]-testo-
sterone (Amersham; 2.11 GBg/mmol) were purchased commercially.
The radiochemical purities of '*C-labeled chemicals were more than
99%. All other chemicals and reagents were commercially available
and of guaranteed purity.

Microsomes

Human hepatic microsomes containing representative activities of
CYP1A2, CYP2CS8, CYP2C9, CYP2C19, CYP2D6, CYP3A4, and
recombinant microsomes derived from baculovirus expressing human
CYPs (CYP1A2, CYP2CS8, CYP2C9, CYP2C19, CYP2D6 and
CYP3A4) were purchased from BD-Gentest (Woburn, MA). The
NADPH regenerating system (B-NADP®, glucose-6-phosphate and
glucose-6-phosphate dehydrogenase) was obtained commercially.

Metabolic inhibition of statins by gemfibrozil

The incubation conditions were as in our previous report /6/. The
inhibition studies with gemfibrozil were performed at a concentration
of 1 uM '*C-pitavastatin, -cerivastatin and -atorvastatin as substrate
and 100-1000 uM gemfibrozil as inhibitor. The substrate concen-
trations were selected to be less than their K, values (pitavastatin: 45
uM, atorvastatin: 72 uM) /17,18/. Statins were co-incubated with
gemfibrozil and the amounts remaining were measured up to 60 min.
In the determination of in vitro Cliy, the slope of the linear regression
from the log concentration versus incubation time relationships (-k)
was used in the calculation as follows:

Cline = k£ x (ml incubation) / (mg microsomes).
The inhibitory effect was estimated from the amount of substrate
remaining at the end of the incubation in the absence and presence of

inhibitor and was expressed as an increased ratio (IR) value as
follows:
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IR (%) = remaining with inhibitor / remaining without inhibitor x 100
Metabolic properties of fibrates

Gemfibrozil, bezafibrate, ciprofibrate, fenofibrate and clofibrate at
a concentration of 10 pM were incubated with human hepatic
microsomes and the metabolic stability of fibrates was evaluated. The
remaining fibrate was measured up to 120 min after the addition of
microsomes.

Identification of CYP isoforms in gemfibrozil or cerivastatin
metabolism

Using six recombinant human CYP-expressing microsomes, the
CYP isoforms participating in the metabolism of gemfibrozil or
cerivastatin were investigated. For gemfibrozil (10 and 100 puM) and
cerivastatin (1 and 10 pM), the reaction mixtures were incubated for
20 and 60 min, respectively. The incubation conditions were the same
as for the hepatic microsomes.

Correlation of cerivastatin metabolism

Using ten human hepatic microsome samples, the correlation
between the metabolic clearance of cerivastatin and activity of CYP
markers was studied for CYP1A2 (phenacetin O-deethylase), CYP2C8
(paclitaxel 6a-hydroxylase), CYP2C9 (diclofenac 4’-hydroxylase),
CYP2C19 (mephenytoin 4'-hydroxylase), CYP2D6 (bufuralol 1'-
hydroxylase) and CYP3 A4 (testosterone 6B-hydroxylase). Cerivastatin
at a concentration of 1 pM was incubated for 45 min with several
human hepatic microsomes and metabolic clearance was estimated
from the amount of cerivastatin remaining.

Effect of gemfibrozil on the metabolism of several model substrates

The inhibitory effect of gemfibrozil on CYP-mediated metabolism
was examined using '*C-taxol, '*C-tolbutamide and '*C-testosterone
in the concentration range 2-50 pM, 40-800 pM and 25-800 puM,
respectively. In the inhibition experiment for CYPs, gemfibrozil (10-
500 uM) was co-incubated with these model substrates. In the
presence or absence of gemfibrozil, the CYP2C9-mediated production
of 4-hydroxytolbutamide, CYP2C8-mediated production of 6a-hyd-
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roxytaxol and CYP3A4-mediated production of 6B-hydroxytestoster-
one were evaluated. The apparent inhibition constants (K;) in each
experiment were estimated by Dixon plot analysis.

Analytical methods

The measurement of pitavastatin was done by high-performance
liquid chromatographic (HPLC)-radioluminography (RLG) /19,20/.
The quantification of cerivastatin and atorvastatin was performed
according to previous reports using liquid chromatography-
electrospray tandem mass spectrometry (LC/ES/MS) /21,22/. Both
statins were detected in the positive ion mode. The precursor/product
ion transitions monitored were m/z 460.8/356.5 for cerivastatin and
m/z 559.0/440.6 for atorvastatin. Fenofibric acid was measured
according to the HPLC-UV method /23/ with some modifications. A
liquid-liquid extraction-HPLC method was used for the determination
of gemfibrozil, bezafibrate, cipfofibrate and clofibrate. Monitoring
was performed with UV (220 nm: bezafibrate, ciprofibrate and
clofibrate; 288 nm: fenofibrate) or fluorescence (Ex 242 nm, Em 300
nm: gemfibrozil) detection. Measurements of 4-hydroxytolbutamide,
6a-hydroxyltaxol and 6B-hydroxytestosterone were done by TLC-
RLG methods /6,7,24/.

RESULTS
Metabolic inhibition of statins by gemfibrozil

Figure 1 shows the inhibitory effects of gemfibrozil on pitavastatin,
cerivastatin and atorvastatin metabolism in human hepatic micro-
somes up to 60 min incubation.

Pitavastatin was poorly metabolized by human hepatic micro-
somes, compared with cerivastatin and atorvastatin. The metabolic
clearance of each statin was 3.7, 30.9 and 44.5 pl/min/mg protein,
respectively, in the absence of gemfibrozil. The metabolic clearance of
pitavastatin decreased to 0.5 pl/min/mg protein at a gemfibrozil
concentration of 100 uM, and was almost completely inhibited at
concentrations of 300 uM or more. The IR value of pitavastatin was
within 128% in the presence of gemfibrozil. A remarkable inhibitory
effect and a remarkable increase of IR values were observed on the
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metabolism of cerivastatin and atorvastatin in the presence of
gemfibrozil. The metabolic clearance of cerivastatin was decreased to
16.6 and 9.0 pl/min/mg protein, and the IR values were 230% and
379% at 300 and 1000 uM of gemfibrozil, respectively. In the case of
atorvastatin, the metabolic clearance decreased to 34.1 and 13.7 pl/
min/mg protein, respectively. The IR values of atorvastatin were 190%
at 300 uM and 702% at 1000 uM of gemfibrozil, respectively.

Metabolic stability of fibrates in human hepatic microsomes

Figure 2 shows the metabolic stability of several fibrates in human
hepatic microsomes at a concentration of 10 uM. No remarkable
metabolism was found for bezafibrate, ciprofibrate, fenofibrate or
clofibrate. In contrast, gemfibrozil was metabolized extensively in
human hepatic microsomes and the linearity of the metabolic reaction
was maintained up to 20 min. The metabolic clearance of gemfibrozil
was 71.5 pl/min/mg protein.
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Fig. 2: Metabolic stability of several fibrates in human hepatic microsomes. Each
fibrate (concentration: 10 pM) was incubated in the presence of an
NADPH regenerating system. O: gemfibrozil; ®: bezafibrate; A: cipro-
fibrate; A: fenofibrate; O: clofibrate.
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Identification of CYP isoforms involved in the metabolism of
gemfibrozil and cerivastatin

Six human CYP-expressing microsomes were used to investigate
gemfibrozil and cerivastatin metabolism (Fig. 3). Among the recomb-
inant CYPs examined, CYP2C9 showed the highest activity at lower
concentrations. CYP1A2 was also capable of catalyzing the metab-
olism of gemfibrozil, though other CYP isoforms, such as CYP2C19,
were also involved. In addition, the metabolic clearance of gemfibrozil
in human hepatic microsomes decreased in the presence of fluvastatin
as a positive CYP2C9 inhibitor /25/ (data not shown). In contrast,
little metabolism occurred in the presence of other CYP isoforms
(CYP2C8, CYP3A4 and CYP2D6) up to a concentration of 100 pM.
In the case of cerivastatin, CYP3A4 and CYP2C8 catalyzed its
metabolism. Metabolite formation was not observed in the presence of
the other CYPs tested (CYP1A2, CYP2C9, CYP2C19 and CYP2D6).

Correlation between P450 activities and cerivastatin metabolism

Figure 4 illustrates the correlation between the metabolism of
cerivastatin and several CYP markers in ten human hepatic micro-
somes. A good correlation was observed for testosterone 6p-hydroxyl-

ase (CYP3A4; R? = 0.893), whereas a lower correlation (R2 =0.357)
was observed between cerivastatin metabolism and CYP2C8-mediated
paclitaxel 6-hydroxylase activity. Only low correlations (R? <0.064)
were observed for the markers of CYP1A2, CYP2C9, CYP2C19 or
CYP2D6 isoforms.

Effect of gemfibrozil on CYP2C8-, CYP2C9- and CYP3A4-mediated
metabolism

Figure 5 shows Dixon plots of tolbutamide 4-hydroxylation, taxol
60-hydroxylation and testosterone 6B-hydroxylation. In the presence
of gemfibrozil, foca! points were obtained in all experiments, demon-
strating that there was inhibition of CYP2C9-, CYP2C8- and CYP3A4-
mediated metabolism by gemfibrozil. The Dixon plot indicated that
gemfibrozil competitively inhibited CYP2C9 activity with an apparent
K; value of 18.6 uM. On the other hand, the pattern of inhibition of
CYP2C8 and CYP3A4 by gemfibrozil was compatible with mixed
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inhibition and the apparent K; values were 55.4 and 171 uM,
respectively.

DISCUSSION

Remarkable increases in the plasma concentrations of lovastatin,
simvastatin and cerivastatin have been reported with the concomitant
use of gemfibrozil /14-16/. From these reports, it has generally been
accepted that the risk of myopathy is due primarily to a drug-drug
interaction, and recent studies have suggested that the increased risk
might have a pharmacokinetic origin. To gain a better understanding
of the mechanism of drug-drug interaction between fibrates and
statins, we undertook a number of in vitro investigations using human
hepatic microsomal preparations.

In the current study, we showed that metabolic clearance by human
liver microsomes of cerivastatin and atorvastatin was about 31 and 45
pl/min/mg protein, respectively, some 10 and 15 times higher than
that of pitavastatin, indicating that metabolic inhibition caused the
remarkable increase in the unchanged form. The IR values of
cerivastatin and atorvastatin reached 379% and 702%, respectively,
due to inhibition by gemfibrozil. On the other hand, the metabolism of
pitavastatin was inhibited completely by gemfibrozil, but the IR value
was less than 128%. These results indicated that a remarkable increase
in the plasma concentration of pitavastatin may not occur con-
comitantly with gemfibrozil compared with other statins. In addition,
these findings indicate that the drug-drug interaction caused by the co-
administration of gemfibrozil and statins is partially due to metabolic
inhibition.

Extensive metabolism of gemfibrozil was noted in human hepatic
microsomes in contrast to other fibrates. We also demonstrated that
CYP2C9 is mainly involved in the metabolism of gemfibrozil. In
addition, it has been reported that gemfibrozil inhibits the activity of
CYP2C9 at clinically relevant concentrations /26/. Previously, we
reported that CYP2C9 was involved in the metabolism of pitavastatin
/8,17/. These findings indicate that gemfibrozil competitively inhibits
the CYP-mediated metabolism of pitavastatin.

We next investigated the metabolic properties of cerivastatin using
CYP-expressing microsomes and the correlation between CYP
activities. CYP2C8 and CYP3A4 have previously been reported to be
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involved in the formation of two major metabolites of cerivastatin
/27/, and these results are consistent with our findings. On the other
hand, CYP1A2, CYP2C9, CYP2C19 and CYP2D6 were not involved
in the metabolism of cerivastatin. There was no competitive relation-
ship of CYP isoforms between gemfibrozil and cerivastatin. These
findings caused confusion over the hypothesis of CYP-mediated
inhibition by the concomitant use of gemfibrozil and cerivastatin. In
the current study, we found that gemfibrozil inhibited CYP2C8-
mediated taxol 6a-hydroxylation. CYP2C8 is one of the isoforms
involved in the metabolism of cerivastatin. However, since the
expression level of CYP2C8 in human liver was much lower than that
of CYP3A4 /28/, it is difficult to explain all the metabolic inhibition
of cerivastatin as CYP2C8-mediated. We also confirmed the
contribution of CYP isoforms are involved in the metabolism of
cerivastatin by correlation studies. The metabolic clearance of ceriva-
statin showed a good correlation with CYP3A4 activity, whereas no
good correlation was found for CYP2CS8 activity. These findings
suggest that CYP3A4 is mainly involved in the metabolism of
cerivastatin with some contribution by CYP2CS8.

In the Dixon plot analysis, gemfibrozil was shown to be a potent
competitive inhibitor of CYP2C9-mediated metabolism with an
apparent K; value of 18.6 puM. In contrast, gemfibrozil inhibited
CYP2C8- and CYP3A4-mediated metabolism non-competitively with
apparent K; values of 55.4 and 171 uM, respectively. The K; value of
gemfibrozil for CYP2C9 and CYP2C8 was almost equal to the clinical
concentration, and for CYP3A4 was equivalent to the plasma C,z
(about 100 uM) in a clinical study /29/. A remarkable inhibitory effect
on CYP3A4-mediated atorvastatin metabolism was observed in the
presence of gemfibrozil, also supporting our findings. Based on the
present in vitro results, we hypothesize that gemfibrozil inhibited the
CYP2C9- and CYP2C8-mediated metabolic pathway of pitavastatin
and cerivastatin at a relatively low concentration, and also inhibited
the CYP3A4-meditated metabolic pathway of atorvastatin and ceriva-
statin at a relatively high concentration.

In conclusion, we propose that the increase of plasma concen-
tration caused by co-administration of gemfibrozil and statins is at
least partially due to a CYP-mediated inhibition.

173

Authenticated | xajibim@mail.ru
Download Date | 6/16/12 12:16 AM



Vol.

19, No. 3, 2003 Interaction Between Fibrates and Statins

ACKNOWLEDGEMENTS

The authors are grateful to Ms. Keiko Maekawa, Yuka Hisamatsu,

Midori Sakai, Seiko Suganami and Mr. Tsuyoshi Saito for their
technical assistance. This study was presented in poster form at the
13" International Conference on Cytochromes P450, Prague, June,
2003.

174

REFERENCES

. Aoki T, Nishimura H, Nakagawa S, Kojima J, Suzuki H, Tamaki T, Wada Y,

Yokoo N, Sato F, Kimata H, Kitahara M, Toyoda K, Sakashita M, Saito Y.
Pharmacological profile of novel synthetic inhibitor of 3-hydroxy-3-methyl-
glutaryl-coenzme A reductase. Arzneim Forsch/Drug Res 1997; 47: 904-909.

.Suzuki H, Aoki T, Tanaki T, Sato F, Kitahara M, Saito Y. Hypolipidemic

effect of NK-104, a potent HMG-CoA reductase inhibitor, in guinea pigs.
Atherosclerosis 1999; 146: 259-270.

.Suzuki H, Yamazaki H, Aoki T, Tamaki T, Sato F, Kitahara M, Saito Y.

Hypolipidemic effect of NK-104 and other 3-hydroxy-3-methylglutaryl
coenzyme A reductase inhibitors in guinea pigs. Arzneim Forsch/Drug Res
2001; 51: 38-45.

. Kajinami K, Mabuchi H, Saito Y. NK-104, a novel synthetic HMG-CoA

reductase inhibitor. Exp Opin Invest Drugs 2000; 9: 2653-2661.

.Saito Y, Yamada N, Teramoto T, ltakura H, Hata Y, Nakaya N, Mabuchi H,

Tushima M, Sasaki J, Ogawa N, Goto Y. A randomized, double blind trial
comparing the efficacy and safety of pitavastatin versus pravastatin in patients
with primary hypercholesterolemia. Atherosclerosis 2002; 162: 373-379.

.Fujino H, Yamada I, Shimada S, Yoneda M. Simultaneous determination of

taxol and its metabolites in microsomal samples by a simple thin layer
chromatography assay - inhibitory effect of NK-104, a new inhibitor of HMG-
CoA reductase. J Chromatogr B 2001; 757: 143-150.

. Fujino H, Yamada I, Shimada S, Yoneda M. The metabolic fate of pitavastatin

(NK-104), a new inhibitor of HMG-CoA reductase: effects on drug-
metabolizing systems in rats and humans. Arzneim Forsch/Drug Res 2002; 52:
745-753.

.Fujino H, Saito T, Tsunenari Y, Kojima J. Interaction between several

medicines and statins. Arzneim Forsch/Drug Res 2003; 53: 145-153.

. Furberg CD, Bertram P. Withdrawal of cerivastatin from the world market.

Curr Control Trials Cardiovasc Med 2001; 2: 205-207.

.Lau TK, Leachman DR, Lufschanowski R. Severe rhabdomyolysis accociated

with the cerivastatin-gemfibrozil combination therapy: report of a case. Tex
Heart Inst J 2001; 28: 142-145.

Authenticated | xajibim@mail.ru
Download Date | 6/16/12 12:16 AM



H. Fujino et al. Drug Metabolism and Drug Interactions

20.

21.

208

23.

24.

.Igel M, Sudhop T, Bergmann K. Metabolism and drug interactions of 3-

hydroxy-3-methylglutaryl coenzyme A-reductase inhibitors (statins). Eur J Clin
Pharmacol 2001; 57: 357-364.

.Duell PB, Connor WE, Ilingworth DR. Rhabdomyolysis after taking

atorvastatin with gemfibrozil. Am J Cardiol 1998; 81: 368-369.

. Ozdemir O, Boran M, Gokce V, Uzun Y, Kocak B, Korkmaz S. A case with

severe rhabdomyolysis and renal failure associated with cerivastatin-
gemfibrozil conbination therapy - a case report. Angiology 2000; 51: 695-697.

.Backman JT, Kyrklund C, Kivisto KT Wang JS, Neuvonen PJ. Plasma

concentrations of active simvastatin acid are increased by gemfibrozil. Clin
Pharmacol Ther 2000; 68: 122-129.

. Kyrklund C, Backman JT, Kivisto KT, Neuvonen M, Laitila J, Neuvonen PJ.

Plasma concentrations of active lovastatin acid are markedly increased by
gemfibrozil but not by bezafibrate. Clin Pharmacol Ther 2001; 69: 340-345.

. Backman JT, Kyrklund C, Neuvonen M, Neuvonen PJ. Gemfibrozil greatly

increases plasma concentrations of cerivastatin. Clin. Pharmacol Ther 2002; 72:
685-691.

. Fujino H, Yamada I, Hirano M, Kojima J, Matsumoto H, Yoneda M. Studies on

the metabolic fate of NK-104, a new inhibitor HMG-CoA reductase (5): In vitro
metabolism and plasma protein binding in animals and human. Xenobio Metab
Dispos 1999; 14: 415-424.

. Christians U, Jacobsen W, Floren L. Metabolism and drug interactions. 3-

Hydroxy-3-inethylglutaryl coenzyme A reductase inhibitor in transplant patients:
Are the statins mechanistically similar? Pharmacol Ther 1998; 80: 1-34.

.Baba S, Terasawa Y, Kimata H, Shinohara Y, Akira K, Hasegawa H.

Application of radioluminography to off-line counting of radioactivity in high-
performance liquid chromatographic elutes. J Chronatogr A 1994; 663: 35-41.
Kimata H, Fujino H, Koide T, Yamada Y, Tsunenari Y, Yanagawa Y. Studies
on the metabolic fate of NK-104, a new inhibitor of HMG-CoA reductase (1):
Absorption, distribution, metabolism and excretion in rats. Xenobio Metab
Dispos 1998; 13: 484-498.

Jemal M, Rao S, Salahudeen I, Chen BC, Kates R. Quantitation of cerivastatin
and its seven acid and lactone biotransformation products in human serum by
liquid chromatography-electrospray tandem mass spectrometry. J Chroinatogr B
1999; 736: 19-41.

Jemal M, Ouyang Z, Chen BC, Teitz D. Quantitation of the acid and lactone
forms of atorvastatin and its biotransformation products in human serum by
high-performance liquid chromatography with electrospray tandem mass
spectrometry. Rapid Commun Mass Spectrom 1999; 13: 1003-1015.

Abe S, Ono K, Mogi M, Hayashi T. High-performance liquid chromatographic
method for the determination of fenofibric acid and reduced fenofibric acid in
human blood, plasma and urine. Yakugaku Zasshi 1998; 118: 447-455.

Ludwig E, Wolfinger H, Ebner T. Assessment of microsomal tolbutamide
hydroxylation by a simple thin-layer chromatography radioactivity assay.
J Chromatogr B 1998; 707: 347-350.

175

Authenticated | xajibim@mail.ru
Download Date | 6/16/12 12:16 AM



Vol.

25.

26.

27.

28.

29,

176

19. No. 3, 2003 Interaction Between Fibrates and Statins

Fischer V, Johanson L, Heitz F, Tullman R, Graham E, Baldeck JP, Robinson
WT. The 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor fluva-
statin: effect on human cytochrome P-450 and implications for metabolic drug
interactions. Drug Metab Dispos 1999; 27: 410-416.

Wen X, Wang JS, Backman JT, Kivisto KT, Neuvonen PJ. Gemfibrozil is a
potent inhibitor of human cytochrome P450 2C9. Drug Metab Dispos 2001; 29:
1359-1361.

Miick W. Clinical pharmacokinetics of cerivastatin. Clin Pharmacokinet 2000;
39: 99-116.

Weaver RJ. Assessment of drug-drug interactions: concepts and approaches.
Xenobiotica 2001; 31: 499-538.

Benko S, Drabant S, Grezal G, Urmos I, Csorgo M, Klebovich 1. Pharmaco-
kinetic and bioequivalence study of two gemfibrozil preparations. Arzneim
Forsch/Drug Res 1997; 47: 913-916.

Authenticated | xajibim@mail.ru
Download Date | 6/16/12 12:16 AM



