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AIM: To study the effects of simvastatin (Sim)
on phammacokinetics of ciclosporin { Cic ).
METHODS: Seven healthy young volunteers
took Cic 100 mg alone or in combination with Sim
10 mg in a randomized crossover study. The Cic
concentrations in blood were determined by
specific fluorescence polarization immunoassay.
Data were analyzed with 3P87 program.
RESULTS: The blood concentration-time curve
was fitted to open 2-compartment model, and the
pharmacokinetic parameters of Cic alone and Cic
+ Sim were; C,, {646 £+ 94) and {698 x 340)
pgrL™; 7o (1.1210.13) and (1.13 £0.21)
h; AUC (2.3+0.4) and (2.6 £1.2) mg-h-
L' T1(12+6) and (23+8) h (P <0.05).

CONCLUSION: Sim delays the metabolism rate
of Cic when they are given simutaneously.

cyclosporine ;

Since the introduction of ciclosporin ( Cic)
in solid organ transplantation, a dramatic
improvement in short-term graft survival rates has
been observed'!’. But renal transplamtation
recipients on a Cic-containing immunosuppressive
regimen showed adverse changes in plasma
lipids® -4}, Hence antihyperlipidemia drugs
were prescribed in  renal  transplantation
recipients.  Simvastatin  ( Sim ) was most
frequently used to lower hyperlipidemial®’. But
there was no report about pharmacokinetic
interaction between Sim and Cic. This study
investigated the alteration of pharmacokinetics of
Cic in healthy volunteers.

MATERIALS AND METHODS

Drugs Cic capsule (50 mg/capsule),
Sino-American Huadong Pharmacentical Co (lot
970103). Sim tablet (10 mg/tablet), Merck
Sharp & Dohme (China) Lid (lot 96058).
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Subjects In accordance with the Declara-
tion of Helsinki, 7 healthy male volunteers of
Han nationality with written informed consent,
having been informed about the possible side
effects of the drugs and passed the physical
examination, were accepted in this study. Their
ages were 21 -32 a (24 x 5 3 a), weights were
59-63 kg (61 £ s 1 kg), and their blood,
urine, liver, kidney, and electrocardiogram were
normal. At least 2 wk before the study, all were
kept from medication, fobacco, and alcohol.

Protocol After 12-h fasting, the
volunteers received either a single oral dose of
Cic capsule (100 mg) or Cic capsule {100 mg)
+ Sim tablet (10 mg) according to a self-
controlled, randomized crossover study design.
The washout period was set to be 1 wk (The
Guide Principle of Clinical Study of the New
Medicine, Ministry of Public Health, People’s
Republic of China. Beijing, 1993: 166). A
uniform diet was supplied after 2 h and 150 mL of
water was drunk every 2 h. Physical labor was
refrained on that day.

Blood sampling and Cic assay Whole
blood samples were collected into the heparinized
tubes at 0, 0.5, 1, 2, 3, 4, 6, 8, 12, and 24
h after the medication. Cic levels were
determined by the specific monoclonal fluores-
cence polarization immuncassay ( FPIA ) with
TDx® .

Pharmacokinetic analysis The concen-
tration-time curves were analyzed with 3P87
program ( Section of Mathematics Pharmacology,
the Chinese Pharmacological Society) on a
Compae personal computer to determine the
compartment models and the phammacokinetic
parameters., All daia were analyzed with self-
control paired t test. -

RESULTS
The whole blood Cic concentration-time
curves were fitted to a first order absorption and

an open 2-compartment model. Tab 1 sum-
marized the pharmacokinetic data of the Cic

capsule in the same 7 volunteers.
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Tab 1. Pharmacokinetic parameters of Cle 100 mg or Cic +
Sim 10 mg in 7 young men.

Txs. "P>0.05, PP <0.05 vs Clc.
Cic Cic + Sim
T.%h,-"h 0.24+0.22 0.12+0.07
T4./h 1.4£0.7 1.5+ 0.6°
b
Tip'h 1226 23+8
Kig/h™! 0.420.3 0.22+0.10¢
€’ 1171 646 + 54 698 + 340"
Tor'h 1.12:0.22 1.130.21°
AUC/mg h-L~! 2.3x0.4 2.6+1.2°
DISCUSSION
Sim was chemically modified by the

synthetic addition of 1 methyl group on the alkyl
side chain of lovastatin, which rendered it the
most potent cholesterol lowering agent in the
HMGCoA reductase inhibitors. In the liver,
Sim was hydrolyzed to its active form'?).
HMGCoA reductase inhibitor therapy has been
reported to improve lipid abnormalities in primary
and secondary hyperlipidemia but was associated
with severe side effects including rhabdomyolysis
in patients on Cic thempy(a’gl. However, a
study showed that low-dose (10 mg) Sim can be
safely and effectively used to treat hyperlipidemia
in renal transplant recipients with Cic without
major side effects and whole blood through Cic
levels remained stable in normal range('%?,

Both lovastatin and Cic are metabolized by
CYP3A4 in liver™. It was not clear that
whether Sim was metabolized by CYP3A4. o
Sim was metabolized by CYP3A4, Cic and Sim
would competitively bind CYP3A4 when they
were given simultaneously. In this study, we
found that T1p of Cic was prolonged significantly

(P<0.05). And AUC were increased by
about 10 % after concomitart use with Sim,
though there was no significant difference ( P >
0.05). Therefore we concluded that Sim could
delay Cic metabolism rate when they were given
simultaneously .
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