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Influence of obesity on pharmacokinetics of
cyclosporine A and tacrolimus
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I found that the dose-normalized steady-state trough concentration ratio
of orally administered cyclosporine A and tacrolimus in blood is increased in
obese patients with a body mass index over 25 compared with other patients.
In order to investigate the mechanisms involved in this increase, we
examined the influence of obesity on tacrolimus pharmacokinetics in lean
and obese Zucker rats, focusing on changes in drug-metabolizing enzyme
cytochrome P-450 3a2 (Cyp3a2) and drug transporter P-glycoprotein (P-gp).
Zucker rats fed a normal diet were given tacrolimus intravenously at a dose
of 1.0 mg/kg or orally at a dose of 3.2 mg/kg. The blood concentrations of
tacrolimus in obese rats were significantly higher than those in lean rats
after administration via both routes. Total clearance and steady-state
volume of distribution of tacrolimus were significantly decreased, and the
bioavailability was increased in obese rats, compared with lean rats. Protein
expression of Cyp3a2 in the liver was significantly decreased in obese rats,
compared with lean rats, while P-gp in the small intestine was also
significantly decreased in obese rats. These results suggest that the high
blood concentration of tacrolimus in obese patients is a consequence of

increased bioavailability and decreased metabolism of this drug.
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Figure 1. Comparison of C/D ratio of cyclosporine A (A) and tacrolimus (B)
among patients having various BMIs.
xSignificantly differences from low BMI patients at p < 0.05.



Table 1. Pharmacokinetic parameters of tacrolimus after intravenous and oral
administration to lean (+/+) and obese (fa/fa) Zucker rats.

Lean (+/+) Obese (fa/fa)
iv. AUCo-... (ngh/mL) 888 + 50 1381 + 90*
CLyo; (mL/min/kg) 191 + 1.1 123 + 0.8
MRT (h) 549 + 0.21 577 * 0.28
Vd,, (L/kg) 629 + 044 426 + 033
t/2 (h) 435 + 043 539 * 0.24
p0.  AUCo.. (ngh/mL) 257 + 108 800 + 119
f;‘:‘;;m k) 3239 + 827 722 + 7.8
Tnax (W) 14 = 05 05 * 0.1
Cuax (ng@/mL) 645 + 353 1413 *+ 435
Bioavailability (%) 830 + 3.49 1860 + 253*

Data are means + S.E. (h =5-6).

*Significantly different from the lean (+/+) group at » < 0.05; Student’ s unpaired

f-test.
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Figure 3. Western blot analysis of protein expression of P-glycoprotein and Cyp3a2 in the
liver of lean (+/+) (open column) and obese (fa/fa) (closed column) Zucker rats.

Data are means *+ S.E. (n =6).
*Significantly different from the lean (+/+) group at p < 0.05: Student’ s unpaired /~test.



A. Upper B. Middle C. Lower

Lean Obese Lean Obese Lean Obese
P-o0 [ .- .
CYP3a2 s e ——— ———
B —actin u— — ———— e
150 150 150
= P=0.08
£ 100 100 100
3 % ‘
S 50 50 50
X

0 0
150 150

100 100 100
50 50 50
0 0 0

C1+/+ IMfa/fa
Figure 4. Western blot analysis of protein expression of P-glycoprotein and Cyp3a2 in the
upper, middle and lower sites of the small intestine of lean (+/+) (open column) and
obese (fa/fa) (closed column) Zucker rats.
Data are means £ SE. (n =5).
*Significantly different from the lean (+/+) group at p < 0.05: Student’ s unpaired /-test.
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