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Abstract

This program is developed to evauate
the impact of Pluronic —X on hepatobiliary
secretion  of  drugs.  Pluronic®  block
copolymers, poloxamers, condst of ethylene
oxide (EO) and propylene oxide (PO) blocks
arranged in a traditional A-B-A structure. This
arrangement results in an amphiphilic nature,
in which the number of hydrophilic EO and
hydrophobic PO units can be dtered. The use
of Pluronic?-based formulations includes gels,
w/o and o/w emulsions, nanoparticles coated
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by the block copolymer and solid polymer
blends. Recently, successful experiences on
using these polymers in drugs (i.e., anticancer
and antiviral agents) and gene delivery make
them attract more attentions. It has been
discovered that Pluronic® polymers can inhibit
of Pgp and MRPIY/MRP2 drug efflux system.
This Effect of Pluronic® on drug metabolism
was only evauated in MRP close related
GSH/GST detoxification system. However, all
these observation were based on studies on
cell-lines and have never been evaluated on
drug biliary secretion in other group.

Our previous studies demonstrated that a
specific hydrophilic Pluronic-X can decrease
biliary secretion of ciprofloxacin. This
phenomenon could be due to its inhibition
effect on Pgp or Mrp related efflux proteins. A
surprising finding is that this specific Pluronic
block copolymer (Pluronic-X) is hydrophilic. 1t
was suggested to be ineffective on the inhibion
of MDR/MRP transporters previously.
Apparently to us, it is worth to further
investigate the impact of excipients on drug
biliary secretion, especialy to Pluronic-X.

The am of the present study is to
investigate  effects of Pluronic®-X on its
possible role of hepatobiliary transporters,
selectively (Mdrla/lb, Mdr2, Mrp2, Bsep, and
Oatps). We'll use in stu isolated perfused rat
liver system to evaluate the inhibition effects of
Pluronic-X on gpecific substrates of the
investigated transporter. To evaluate the
impact of Pluronic-X on the specific substrate
of ABC drug efflux pumps and Oatps, the
following  typical  substrates: digoxin
(Mdrla/llb and  Oatp2), doxorubicin
(Mdrla/lb and Mrp2), pravastatin (Oatp2),
cisplatin  (Mrp2), dlyburide (Bsep) and
cyclosporin A (Mdrla/lb), will be chosen. In
vivo effects will be followed.

In terms of clinical/biopharmaceutical
benefits, the results of this program will be an
important new finding for hydrophilic Pluronic
block copolymers and will provide valuable

ingghts into whether Pluronic-X can affect
hepatobiliary secretion of drugs and which
transporters could be involved. It will be

helped in sdecting excipients in  drug
formulation.
Keywords. rat, excipients, Pluronic®,

hepatobiliary secretion and MDRSYMRPs

MATERIALSAND METHODS
~ Materias
Purchased from J. T. Baker

Magnesium chloride4 > 6-hydrate > Crystd

(MgCl, - 6H,0, Lot N18H24)

Sodium phosphate - Monobasc -

Monohydrate > Crysta (KOCO(CHOH),

COONa - 4H,0 > Lot N03349)

2~ Purchased from Riedel-deHazn
Germany
di-Sodium hydrogen phosphate-2-hydrate
(NaHPO, - 2H,0 - Lot 00770)

3+ Purchased from Karayama Chemical -
Japan
Acetic acid (CH3;COOH > Lot A0945)

4~ Sigma- St. Louis> MO » U.SA.
Pluronics Urethane (Ethyl carbamate > Lot
51K 1269) » Bovine serum albumin (Lot.
76H0336) - Sodium taurocholate -
Quinidine sulfate (Lot. 74H3645)

5+ Purchased from Merck - Darmstadt > F.R.

=

Germany

Cdcium chloride dehydrate > Magnesium
sulfate heptahydrate > Potassium
chloride > Sodium chloride > Sodium
hydrogen bicarbonate

6 ~ Purchased from Union Chemical Works
LTD, Taiwan
Diethyl ether

7 ~ Purchased from Acros Organics © New
Jersey » U.S.A
Digoxin (Lot.A012186901)



8 ~ Purchased from ABBOTT > Wiesbaden -
Germany
TDx FLx Digoxin Cdibrator (Lot.
09560Q100) > TDx FLx Digoxin Control
(Lot. 12227Q100) > TDx FLx Digoxin
Reagent Pack (Lot. 09723Q100).

= ~Animds

Male Sprague-Dawley rats (250-350 g;
obtained from the Animal Breeding Center of
Nationad Cheng Kung University) were
maintained on standard laboratory pellets and
water ad libitum. The study protocol complied
with the Ingtitutional Guiddlines on Animal
Experimentation and was approved by the
Board of Animal Experimentation of Chia-Nan
Univergty of Pharmacy & Science.

= -~ Isolated Perfused Rat Liver Preparation
The in situ perfused rat liver preparation
was similar to that described in previous
studies (Chou et al., 1995; Chou, 2000).
Under intraperitonea anesthesia with urethane
(1.5g kg™, the bile duct was cannulated with
PE10 (polyethylene tubing, i.d.=0.28mm,
0.d.=0.61mm). The portal vein was then rapid
cannulated using a 16-gauge (Medicut, o.d.
1.7x45 mm) intravenous catheter placement
unit. The liver was perfused (20 mL min™) in a
single-pass mode with Krebs-Hensalait
bicarbonate buffer (pH7.4), containing 3 g L™
glucose and saturated with humidified
carboxgen gas (O,: CO, = 95%: 5%). The
superior vena cava was cannulated through the
right atrium without interruption of portal
perfusion. The inferior vena cava was ligated
above the renal porta vein. All experiments
were conducted a @ 37°C in  a
temperature-controlled cabinet. Viability of the
liver was assessed by its gross appearance,
flow recovery, hbile production and by
monitoring the inflow and outflow perfusate
pH throughout the experiment. The wet liver

weight was determined immediately after an
experiment.

- ~ Effects of Pluronics on Drug Transporters
To evaluate the impact of Pluronic-X on
the specific substrate of ABC drug efflux
pumps and Oatps, the typica substrates
digoxin (Mdrla/1b and Oatp2) was chosen.

Seady-state infusion. After a 15-min initia
gtabilization period, 110 nM of digoxin was
infused, with or without concomitant of 0.75%
Pluronic-X or 10 ¢ M quinidine, to the
isolated rat liver for 40 min. The outflow
perfusate samples were collected between 5 to
40 min at 5-min intervalsto assess the effect of
Pluronic-X or quinidine on the hepatic
extraction of digoxin. Also, the bile was
collected a 10 minute interval to explore the
impact of Pluronic-X and quinidine on the
biliary transport of digoxin.

RESULTSAND DISCUSSION

1. The steady-state availability of digoxinin
the isolated perfused rat liver was increased
by quindine, however, it was not altered in
the presence of Pluronic X (Fig. 1) (Table 1).
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Fig. 1. Effect of concomitant infuson with 10
nmM quinidine or 0.75 % Pluronic X on the
Steady-state availability of digoxin (110 nM) in
the isolated perfused rat liver.



2. The biliary excretion of digoxin in the
isolated perfused rat liver was decreased
significantly by quindine and Pluronic X (Fig.
2) (Table 1).
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Fig. 2. Effect of concomitant infuson with 10
mM quinidine or 0.75 % Pluronic X on the
biliary excretion of digoxin (110 nM) in the
isolated perfused rat liver.

CONCLUSION

Both quinidine and Pluronic X significant
inhibited the active hiliary secretion of digoxin
in the isolated perfused rat liver as shown in
Figure 2. The results suggested that Pluronic
X may inhibit hepatobiliary MDR/MRP
transporters.
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Table 1 Pharmacokinetic parameters of digoxin in the isolated perfused rat livers

Digoxin Crerfusate, ss Chile s C.. Cloite
110 nM (NM) (mv1) Plepelsse s (ml/min)
Contral 68+ 3 0.65+0.03 281+12 422+ 25 3.2+04
With 10 mv
L 80+ 18 0.78+0.09 6.6+22** 87.7+36.9** 0.7+ 0.2*
Quinidine
With 0.75%
) 68+4 064+£005 6.1+£22** 89.3+32.6%* 0.6+0.2x*
Pluronic X

* P < 0.05vs. control group

** P <0.01 vs. control group



