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Biliary and Urinary Excretion of DWP305, the Combined Preparation of
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Abstract — The pharmacokinetics of DWP305, a new combined preparation for hepatic disorders was
examined in rats, DWP305 was composed of ursodeoxycholic acid(UDCA), Cardus marianus ext-
ract(silymarin 74.5%), fursulthiamine and riboflavin tetrabutyrate(RTB). Especially, this study was
focused on the possibilities of drug interaction that the administration of DWP305 may affect the
oral absorption of each component. After oral administration of DWP305 and each component drug
to rats, the biliary excretion of silybin and tauroursodeoxycholic acid(TUDCA), and the urinary
excretion of vitamins were measured by HPLC up to 48 hours. The cumulative amount of TUDCA
or silybin in bile was not significantly different between DWP305 and UDCA/silymarin administered
groups at doses of 25 and 100 mg/kg. In the case of vitamin study, the urinary thiamine excretion
of equivalent molar fursulthiamine administered group was significantly higher than that of thiamine
administered group. Urinary riboflavin level of equivalent molar RTB administered group was lower
than that of riboflavin administered group, but not significant. These results suggest that the co-
mbined preparation may not affect the oral absorption of each component in respect of drug in-
teraction. Also, fursulthiamine and RTB were more effective in oral absorption than thiamine and
riboflavin, respectively.
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Table I—HPLC conditions for determination of bile

Table III—HPLC conditions for determination of thia-

acids mine
Parameters Conditions Parameters Conditions
Pump Jasco PU-980 Pump Hitachi L-6000
Integrator Jasco 807-IT Integrator Hitachi D-2500
Autosampler Jasco 851-AS Mobile phase Methanol : water=95:5
Column Bilepak I1(125X 4.6 mm, Jasco) Column Supelcosil LC-18(250X2.1 mm,
Mobile phase A: CH,CN/CH,0H/30 mM am 5 pm, Supelco)
monium acetate(30/30/40) Flow rate 0.2 m//min
B: CH;CN/CH;OH/30 mM am Detector Fluorometric detector, Waters 420
monium acetate(20/20/60) (Ex. 365 nm, Em. 425 nm)
Flow rate 1.0 m//min Temperature Ambient
Injection volume 20 W Injection volume 5ul
Reagent 0.3 mM NAD+10 mM KH.PO,

+1 mM EDTA-2Na+0.05% 2-
mercaptoethanol, pH 7.80
Immobilized enzyme Enzymepak-HSD(35X4.6 mm,

column Jasco)
Reagent flow rate 1.0 m//min
Temperature 25T

Fluorometric detector, Jasco
FP-920(Ex. 345 nm, Em. 470 nm)
Gradient profile Time %A %B

0.0 0 100
32.0 100 0
420 100 0
425 0 100
50 min

Detector

Cycle time

Table ITI—HPLC conditions for determination of silybin

Parameters Conditions
Pump Waters 510
Integrator Waters 764

Mobile phase n-Hexane . methylene chloride

. ethanol=60 : 30 : 10

Column Lichrosorb Diol(250X4 mm, 5
um, Merck)

Flow rate 1.0 m//min

Detector UV, Waters 484(280 nm)

Temperature Ambient

Injection volume 20 W
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Table IV—HPLC conditions for determination of ribo-

flavin
Parameters Conditions
Pump Hitachi L.-6000
Integrator Hitachi D-2500

Mobile phase 0.01M Phosphate buffer(pH 5.0)

: Methanol=65 : 35

Column Supelcosil LC-18(250X 2.1 mm,
5 pm, Supelco)

Flow rate 0.3 m//min

Detector Fluorometric detector, Waters 420
(Ex. 450 nm, Em. 530 nm)

Temperature Ambient

Injection volume 20w

T T
[ " a0 0 " MIN
ar L}

Fig. 1-HPLC chromatograms of bile acids.
a) Standard bile acids in methanol.
b) 24 hours after oral dosing of DWP305 in
bile.
* peak
. Glycoursodeoxycholic acid(GUDCA)
. Tauroursodeoxycholic acid(TUDCA)
. Ursodeoxycholic acid(UDCA)
> Glycocholic acid(GCA)
: Taurocholic acid(TCA)
. Cholic acid(CA)
. Glycochenodeoxycholic acid(GCDCA)
. Taurochenodeoxycholic acid(TCDCA)
. Glycodeoxycholic acid(GDCA)
. Taurodeoxycholic acid (TDCA)
. Chenodeoxycholic acid(CDCA)
. Deoxycholic acid(DCA)
: Glycolithocholic acid(GLCA)
. Taurolithocholic acid(TLCA)
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Fig. 2—HPLC chromatograms of silybin in rat bile.
a) Silybin 300 ug/m/ in blank rat bile.
b) 1 hour after oral dosing of DWP305
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Fig. 3—HPLC chromatograms of thiamine in rat urine.

a) Thiamine 10 ug/m/ in water solution.
b) 24 hours after oral dosing of DWP305.
* peak : thiochrome

Ao Ja AR

a) b)

Fig. 4—HPLC chromatograms of riboflavin in rat urine.
a) Riboflavin 6.25 pg/m/ in 0.2N sodium acetate
solution.
b) 24 hours after oral dosing of DWP305.
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Fig. 5— Cumulative amount of excreted TUDCA from
bile after oral dosing of each preparation in
rats.

C: 2% Na CMC 2 mi/kg, n=5.

G1: UDCA 25 mg/kg, n=4.

G2: DWP305(25 mg/kg as UDCA), n=4.
G3: UDCA 100 mg/kg, n=4.

G4: DWP305(100 mg/kg as UDCA), n=4.
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Fig. 6—Cumulative amount of excreted: total silybin
from bile after oral dosing of each preparation
of silymarin in rats.

O: silymarin 25 mg/kg, n=5.

: DWP305(25 mg/kg as silymarin), n=5.

: silymarin 100 mg/kg, n=3.

: DWP305(100 mg/kg as silymarin), n=3.
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Fig. 7— Urinary recovery(24 hrs) of thiamine after oral
dosing of thiamine and fursulthiamine.
C: soybean oil, n=86.
G1: thiamine HNO; 20 mg/kg, n=6.
G2: fursulthiamine 24.34 mg/kg, n=6.
* p<0.01, between G1 and G2.
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Fig. 8—Urinary recovery(24 hrs) of thiamine after oral
dosing of fursulthiamine and DWP305.
C: soybean oil, n=6.
G1: fursulthiamine 10 mg/kg, n=6.
G2: DWP305(10 mg/kg as
n==6.

fursulthiamine),
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Fig. 9— Urinary recovery(24 hrs) of riboflavin after oral
dosing of riboflavin and RTB.
C: soybean oil, n=6.
G1: riboflavin 10 mg/kg, n==6.
G2: RTB 17.45 mg/kg, n=6.
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Fig. 10—Urinary recovery(24 hrs) of thiamine after
oral dosing of RTB and DWP305.
C: soybean oil, n=6.
G1: RTB 5 mg/kg, n==6.
G2: DWP305(5 mg/kg as RTB), n=6.
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