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Effect of Phenobarbital on the Nonlinear Pharmacokinetics of Naproxen

Yong Bok Lee’, Myung Ae Chae and Ik Bae Koh

College of Pharmacy, Chonnam National University, Kwangju 500-757, Korea
(Received January 15, 1997)

In order to elucidate the effect of phenobarbital (PB) on the nonlinear pharmacokinetic
behavior of naproxen (NAP), we compared the dose dependent hepatic intrinsic clearance,
biliary excretion and protein binding of NAP in control rats to those in the PB-pretreated rats
which were intraperitoneally pretreated with PB sodium (75 mg/kg) once a day for four days.
NAP was injected via femoral (1.5 mg/kg) and portal(0.25, 0.5. 1.5. 15 and 30 mg/kg) vein to
the control and PB-pretreated rats. respectively. And also, we measured the plasma free
fraction of NAP with the equilibrium dialysis method and the biliary excreted total amounts of
NAP in both rats. Plasma free fraction of NAP was decreased in lower concentration than 150
pg/mi of NAP due to PB pretreatment. In higher concentration, however, plasma free fraction
was increased. These in vitro results suggest that the total protein concentration was increased
but the total binding capacity of NAP to protein was decreased by PB-pretreatment. The total
plasma clearance and the hepatic intrinsic clearance of NAP had similar values in both groups.
respectively. And, both clearances of NAP were significantly increased by PB-pretreatment.
Even though the plasma free fractions of NAP in both groups were constantly remained within
the concentration range according to the increase of administration dose. the hepatic intrinsic
clearances of NAP were significantly increased in both groups with the increased dose. And,
the biliary excreted total amounts of NAP were significantly increased by PB-pretreatment at
the lower dose. but decreased at the higher dose. These in vivo results suggest that NAP
represents the uncommon nonlinear pharmacokinetic behavior that the hepatic intrinsic
clearance was enhanced with the increased dose. and that PB enhances further the hepatic
intrinsic clearance of NAP with the increased dose due to its enzyme induction effect.

Keywords— Naproxen, Phenobarbital pretreatment, Protein binding, Hepatic intrinsic clearance,
Dose dependency, Biliary excretion.
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Parameters Conditions
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Injection volume 10 w!
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Figure 1—Calibration curve of naproxen in rat plas-
ma by the peak height ratio mode (n=3). Linear re-
gression equation: y=0.102x+0.001, r=0.999(p<0.01).
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Figure 2—Free fraction of naproxen in control(0) and
PB-pretreated(®) rat plasma protein by equilibrium
dialysis method. Each point represents the mean
value of three independent experiments.
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Figure 3— Scatchard plots of naproxen binding to plas-
ma protein. Each point represents the mean value of
three independent experiments.

Keys: -0-: Control, -®-: PB-pretreated.
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Table I— Binding Parameters of Naproxen to Plasma
Protein by EqU///br/um Dialysis Method"

Parameters® Control PB-pretreated
Kd, (10°M) 3.77+0.46 1.33+0.13*
n) 2.22+0.20 1.32+0.008"

2 Al parameters were calculated by Scatchard Plot.
*Mean S.E. (n=3). *p<0.01.
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Figure 4—Mean plasma concentration-time profiles of
naproxen after femoral(panel C. 1.5mg/kg) and portal
(panel A: 0.25mg/kg, B:0.5 mg/kg, D 1.5 mg/kg. E
15mg/kg. F: 30 mg/kg) vein administration to rats{n=3-
5). Rach solid line was calculated by RSTRIP.*
Vertical bar represents the standard error of the mean.

Keys: -O-: Control. -@-: PB-pretreated.

Table Il— £ffocts of Phenobarbital on the Pharmaokinetic Parameters of Naproxen after lts Femoral Vein Ad-

ministration to Rats(1.5 mg/kg)*

Parameters Control PB-pretreated
CL¢ (ml/hr/kg) 0.043+0.003 0.08520.002*
MRT (hr) 2.13040.302 2.883+0.870
Vs (1/kg) 89.950+9.470 181.340+47.320*
Dt op 0.881+0.016 0.571+0.011**
DXy (hg/ke) 470.260251.770 618.170+19.870*
Ry, 0.314+0.009 0.412+0.004*

All parameters were calculated by statistical moment analysis.

* t0p is half life of B phase.

X, is the biliary excreted amounts of naproxen up to 16 hrs.
YR, is the biliary excreted fraction calculated by X,/administered dose.

*Mean = S.E. (n=h). *p<0.05. **p<0.01.
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Table IV—Effects of Phenobarbital on the Pharmacokinetic Parameters of Naproxen after lts Portal Vein Ad-

ministration®
Dose(mg/kg) tys (hr)® CLh.int(mi/hr/kg) Xp(ug/kg)” Fp®

0.25 Control 0.308+0.171 0.042+0.008 76.150+8.728 0.374£0.035
PB 0.444+0.118 0.031+0.002 111.058+5.006 0.442+0.020

0.5 Control 0.578+0.298 0.043%0.001 184.710+17.360 0.369+0.035
PB 0.409+0.235 0.065+0.013 263.362+16.260 0.520+0.038

1.5 Control 0.840+0.021 0.048+0.009 544.310+31.190 0.363+0.021
PB 0.449+0.013 0.100-+0.003 827.690+69.010 0.552+0.012

15 Control 0.743+0.283 0.072x£0.005 6254.5144130.801 0.417+0.021
PB 0.655+0.131 0.444+0.010 5350.331+177.605 0.357+0.050

30 Control 1.078+0.230 0.086+0.004 14096.762+1449.724 0.470+0.094
PB 0.469+0.068 0.266+0.015 10356.721+£1169.658 0.345+0.038

All parameters were calculated by statistical moment analysis.

2 42 is half life of B phase.

b Xy, is the biliary excreted amounts of naproxen upto 16 hrs.
o Fb is the biliary excreted fraction calculated by Xp/administered dose.

" Mean+S.E. (n=3-5). *p<0.05.
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Figure 5—Relationship between administered doses
and biliary excreted total amounts of naproxen aft—
er portal vein administration to rats(n=3-5). Vert-
ical bar represents the standard error of the mean.
Keys: -0-: Control, -®-: PB-pretreated. *p<0.05.

Felold vt F7lehe A2 Hol NAPE dWh3e
2 Fojgo] F7igloll whzt 1 Fjejdav} aske
B AFE 7 ofd Solg u)dd AWTHE Y
el g & & UK (Figure 6 2 Table IV). °]Ze
AT FAA] NAP T3] F7loll wet o gejold
27} Z7Hthe Runkel 5779 Algelne] 4825
okx dX)3ta girk. 22y, Figure 49] FollX & &
e uks} o] izl gloiM i FFH30 mg/
kgolX = H1 45 st @D HE o] E3}5
£ ¥=0150 pg/mi o)l 22 NAPS| 3¢
W B ZRY EE () A Y= £ 2



Gxsdel adg AWsHel BAE deelengel gg 115

Hepatic intrinsic clearance (m/fhr/kg)

0.0 ' L /

0 10 20 30

Dose of NAP (mg/kg)

Figure 6—Relationship between administered doses
and hepatic intrinsic clearances of naproxen obtained
from portal vein administration to rats(n=3-5). Vert-
ical bar represents the standard error of the mean.
Keys: -0-: Control, -®-: PB-pretreated. *p{0.05.
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Figure 7—Relationship between administered doses
and biliary excreted fractions of naproxen obtained
from portal vein administration to rats(n=3-5). Vert-
ical bar represents the standard error of the mean.
Keys: ~0-: Control, -@-; PB-pretreated. *p<0.05.

TafEeofdae S8k i (Figure 6), B %
o] 7l wet 2EF NAPY vldE-&(F)o] 7}
&P (Figure 7), Figure 63} 79] A& 3] glojx] &
ool gt FEF NAPS w71 (2F 0.003840)
2 2R ufEeloli A F718(<F 0.00134) B}
2,848} FA JERdt) =3 v A%E okEulo] A9
2 e o A e e o3 7asiA
Ul o} o= B3la RTollM B adtgo] A

1.4
1.2
1.0

0.8

0.6

Half iife (hr)

0.4
0.2

0.0 l 1 | |
0 10 20 30

Dose of NAP (mg/kg)

Figure 8 —Relationship between administered doses
and terminal half lives of naproxen after portal vein
administration to rats(n=3-5). Vertical bar represents
the standard error of the mean.

Keys: -0-: Control, -@-. PB-pretreated. *p<0.05.
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