©
2011 2013

Elucidation of the mechanism of pharmacokinetic change by lipid-, protein-oxidation
and glycation, and its clinical application

Sugioka, Nobuyuki
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In renal transplant recipients, blood clearance of cyclospoline A (CsA) was decrea
sed by oxidative stress. In oxidative stress model rats, elevation of the blood to plasma ratio in the sys
temic circulation and increase of tissue distribution of CsA were observed. In human, there is also the Eo
ssibility of decreasing the amount of CsA in plasma contributed to the drug metabolism and tissue distribu
tion. Therefore, reconsideration of the whole blood concentration monitoring of CsA for dose adjustment is

needed. In this study, it was difficult to identify the contribution of oxidative stress to the change in
drug disposition in obese model rats. However, it was suggested that the change of drug distribution in t
he blood by oxidative stress affected the first pass effect in oral absorption.
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Fig. 1 Oxidative-Stress classification of patients based on

d-ROM and BAP.
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Fig. 2 Comparison of Cy/dose between patients classified with
d-ROM and BAPR, normal, mild and severe
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(2) Table 1 oS

Table 1 Oxidative stress indexes of control and OS rats

control Fe-NTA
d-ROM (U.CARR) 366.75+19.21 484.0 +52.69*
BAP(mol/L) 21342+ 145.5 3910.6 +366.2*

TBAjisama  (UM) 4.26+0.28 23.30+3.10%

TBALiver (nmol/g) 73.12+1.7 391.40+1.7*
*p<0.05
Each value represents the mean + S.E. (n=4).
(3)Table2  OS CsA
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Table 2. Pharmacokinetic parateters of CsA after intravenous
administration of Smg/kg CsA to control and OS rats. (n=4-9)

t1/2 AUC0— CLtot Vdss
(min) (ug/mL min) (mL/min/kg) (L/kg)

(Blood)
control 291.2+13.4 2410.9+202.2 2.0+0.02  0.86+0.09
Fe-NTA 662.3+27.2* 2016.9+136.2 2.0+0.04 1.82+0.12*
(Plasma)
control  320.6+8.1 1371.3460.8 4.0+0.01  1.49+0.08
Fe-NTA 608.5+43.1* 651.6+23.2* 8.0+0.02* 4.87+0.17*

*p<0.05
Each value represents the mean + S.E. (n=4).
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Fig. 3. Blood concentration time profiles of CsA after iv
administration to control (e ) and OS rats ( A ). (n=6)
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Fig. 4. Comparison of Blood-plasma ratio in control and OS
rats. *p<0.05
Each value represents the mean +£S. E.( n=4-9).

1.5 2

oS

OControl
HFe-NTA

- %

CyA concentration
(ng/g tissue)

Tiver

Fig.4. Liver concentration of CsA at 4 hr after iv.
administration to control and OS rats. Each symbol with a bar
represents the mean + S.E. of 4 rats. (¥*p<0.05)
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Table 3 Oxidative stress indexes of control and OS rats

Control 0S
d-ROM (U.CARR) 334 £ 10 500 £ 71*
BAP(mol/L) 2104 £ 586 4223 + 269*
Plasma TBA (uM) 1.69 = 0.46 28.72 + 598**

Liver TBA (umol/g protein) 1.06 = 1.00 10.71 = 328

*p<0.05, **p<0.01
Each value represents the mean + S.E. (control, n=8; OS,
n=g).
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Fig.5. Lineweaver-Burk plot of testosterone 6p-hydroxylation
activity (CYP3A) in control and OS rats.
Each value represents the mean + S.E. (n=5)

Table 3 Kinetics of intestinal microsomal metabolism of CsA

Control oS

Vax (mg/min/mg protein ) 30.20 £ 6.2 6.01 = 0.6*
Km (pg/mL) 19.0 + 7.7 15.6 + 3.3
CL;,; (L/min/mg protein ) 1.86 £ 0.3 0.42 = 0.1%*
Each value represents the mean + S.E. (n=5)
*p<0.05
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Fig. 6. Western blot analysis for CYP3A in the liver and small
intestine in control and OS rats.

Fold induction compared with control rats was calculated
based on signal intensity from the photographs,

Each value represents the mean + S.D. (n=6)

No statistical significant difference was observed against
control in each organ.
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Fig.7. Whole blood CsA concentration vs time curves after
intravenous administration in control (0) and HF (m) rats
Each value represents the mean + S.E. (n=6)

Table 4. Pharmacokinetic parameters of CyA after intravenous
administration

Controlrats HFrats

AUC=, (ug-hr/mL) 4.57+0.32 12.801+0.64 **
ty72 () 2.35+0.09 2.941+0.06

CLyy (L/M1/kg) 0.28+0.02 0.10+0.01 **
Vg (L/kg) 0.6210.04 0.35+0.02**

Each value represents the average (1 S.E.) of 6 experiments
**p<0.01 compared to control. (Student unpaired t-test)
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Fig.8. Whole blood CsA concentration vs time curves after
intraduodenal administration in control (0) and HF (m) rats
Each value represents the mean + S.E. (n=6)

Table S. Pharmacokinetic parameters of CyA after intraduodenal
administration

Controlrats HF rats
AUC%,. (ng-hr/mL) 12.57+0.49 19.04+1.72*
ty; (hr) 5.92+0.16 4.95+0.05**
Cl,,/F (L/hr/kg) 0.401+0.02 0.27+0.02**
Vi /F L/kg) 3.54+0.20 2.06+0.15 **
BA (%) 68.74+2.68 37.19+3.37 **

Each value represents the average (1 S.E.) of 5 experiments
*p<0.05, ** p<0.01 compared to control. (Student unpaired t-
test)
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Fig.9. Whole blood CsA concentration vs time curves after
intraloop administration in control (0) and HF(m) rats
Each value represents the mean + S.E. (n=5)

Table 6. Pharmacokinetic parameters of CyA after intraloop
administration

Controlrats HF rats

AUC,; (g-hr/mL) 1.35+0.13 205+ 0.13 **

BA, L« (%) 7.391+0.69 4.00£0.26 **

The value represents the average (+ S.E.) of 5 experiments
**p<0.01 compared to control. (Student unpaired t-test)
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Fig. 10. Hepatic CsA amount in control (0) and HF (m) rats at
4 hr after intravenous administration
Each value represents the mean + S.E. (n=6)
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Fig. 11 Kinetics of liver microsomal metabolism of CsA
in control (0) and MetS (m) rats

Table 7. Kinetics of liver microsomal metabolism of CyA

Controlrats HF rats
K,, (nM) 144.6913.36 146.111+12.48
Vinax (Umol/min/mgprotein) 10.89+0.19 13.11+1.19

Vinax/ K (UL/min/mgprotein)  62.58+ 0.44 74471 1.46 **

The values of K, and V,,, were estimated by a non-linear
regression analy: sing Michaelis-Menten equation

Each value represents the average (1 S.E.) of 4 experiments
**p<0.01 compared to control. (Student unpaired t-test)
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