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ABSTRACT

Repaglinide is a novel prandial glucose regulator (PGR) for the treatment of
type 2 diabetes mellitus. Repaglinide is mainly metabolised in the liver by CYP3A4
and CYP2C8 enzymes. The objective of the present study is to investigate the
effects of the CYP3A4 and CYP2C8 genotypes on the pharmacokinetics of

repaglinide in 121 healthy Malaysian subjects.

The study protocol was approved by our local Research and Ethics
Committee, School of Medical Sciences, Universiti Sains Malaysia. Initially, a new
HPLC method using a simple liquid-liquid extraction for the determination of
repaglinide in human serum was developed and later validated. Then, PCR methods
were optimized to detect CYP3A4 and CYP2C8 genetic polymorphisms among

healthy Malaysian subjects.

Each subject received 4 mg of oral repaglinide. Six blood samples per
individual were taken (0 min, 30 min, 60 min, 120 min, 180 min and 240 min) for
repaglinide’s serum concentration determination by using HPLC. NPAG was then

used to determine population pharmacokinetic parameter values of repaglinide.

The developed HPLC method was selective and calibration curves of
repaglinide were found to be linear in the concentration range of 20-200 ng/ml. The

limits of detection (LOD) and quantification (LOQ) were 10 ng/ml and 20 ng/ml,



respectively. The inter-day precision was from 5.21% to 11.84% while the intra-day
precision ranged from 3.90% to 6.67%. The inter-day accuracy ranged between
89.95% and 105.75% with the intra-day accuracy ranging from 92.37% to 104.66%.
No mutations were detected for the CYP3A4*4 and CYP3A4*5 alleles. The
frequency of the CYP3A4*18 allele was 2.07%. All five subjects with CYP3A4*18
mutations were found to be heterozygous. For CYP2C8, the allele frequency for both
CYP2C8*2 and *3 was 0.4% while the allele frequency for CYP2C8*5 was 4.13%. All

subjects with mutations were found to be heterozygous.

No mutation was detected for the CYP2C8*4 allele. CYP2C8 and CYP3A4
genotypes were not significantly associated with changes in the blood glucose
lowering effect of repaglinide. On the other hand, the CYP3A4 genotype significantly
influenced repaglinide’s pharmacokinetics where the mean elimination rate constant
(kel) was 34% lower (p = 0.04) and the mean half-life (ti2) was 133% longer (p =
0.04) in subjects having the CYP3A4*1/*18 genotype compared to those having the

CYP3A4*1/*1 genotype.

In conclusion, CYP3A4 activity plays an important role in influencing
repaglinide’s pharmacokinetics. Therefore, subjects having CYP3A4*1/*18 may need

to receive lower doses of repaglinide.



ABSTRAK

Repaglinide adalah sejenis ubat pengawal glukosa prandial untuk merawat
penyakit kencing manis jenis 2. Repaglinide dimetaboliskan di dalam hepar oleh
enzim CYP3A4 dan CYP2C8. Tujuan kajian ini adalah untuk menyelidik kesan

kedua-dua genotip CYP3A4 dan CYP2C8 ke atas farmakokinetik repaglinide di

dalam 121 subjek sihat.

. Kajian ini telah diluluskan oleh Jawatankuasa Etika, Pusat Pengajian Sains
Perubatan, Universiti Sains Malaysia. Kaedah HPLC menggunakan pengekstrakan
cecair-cecair untuk penganalisaan repaglinide di dalam serum dibangunkan dan
disahkan. Kemudian, kaedah PCR diubahsuai untuk menentukan genetik polimorfik
CYP3A4 dan CYP2C8 di dalam subjek Malaysia yang sihat. Setiap - subjek
ménerima 4 mg repaglinide secara oral. Enam sampel darah diambil daripada setiap

subjek (0 min, 30 min, 60 min, 180 min dan 240 min) untuk analisa HPLC repaglinide

di dalam serum.

Kaedah HPLC yang dibangunkan adalah selektif dan keluk kalibrasinya juga
adalah linear bagi julat kepekatan repaglinide di antara 20 sehingga 200 ng/ml.
Tahap pengesanan paling minimum ialah 10 ng/ml manakala tahap kuantitasi paling
minimum ialah 20 ng/ml. Kejituan dalam sehari adalah di antara 5.21% hingga
11.84% manakala kejituan di antara hari mempunyai julat di antara 3.90% sehingga

6.67%. Manakala ketepatan dalam sehari berjulat di antara 89.95% dan 105.75%



dan ketepatan di antara hari pula mempunyai julat di antara 92.37% sehingga

104.66%.

Tiada mutasi ditemui untuk alel CYP3A4*4 dan CYP3A4*5. Frekuensi alel
CYP3A4*18 di dalam populasi Malaysia ialah 2.07%. Kelima-lima subjek yang
mempunyai mutasi CYP3A4*18 adalah heterozigot. Frekuensi alel bagi CYP2C8*2
dan *3 adalah masing-masing 0.4% dan frekuensi alel bagi CYP2C8*5 ialah 4.13%.
Kesemua subjek yang mempunyai mutasi adalah heterozigot. Tiada mutasi ditemui
untuk alel CYP2C8*4. Genotip untuk CYP2C8 dan CYP3A4 tidak signifikan untuk
perubahan di dalam kesan penurunan glukosa darah repaglinide. Manakala bagi
genotip CYP3A4 terdapat perbezaan yang signifikan di dalam farmakokinetik
repaglinide di mana purata kadar konstan eliminasi repaglinide (kel) adalah 34%
lebih rendah (p = 0.04) dan jangka masa separuh hayat (t12) pula adalah 133% lebih
panjang (p = 0.04) di dalam subjek yang mempunyai genotip CYP3A4*1/*18

berbanding subjek normal.

Kesimpulannya, aktiviti CYP3A4 memainkan peranan yang penting dalam
mempengaruhi  farmakokinetik repaglinide. Subjek yang mempunyai genotip

CYP3A4*1/*18 berkemungkinan memerlukan dos yang lebih rendah.
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