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Abstract—DWP305, a preparation containing combination of ursodeoxycholic acid(UDCA). silymarin
and vitamins(B; and By, is a drug currently being developed for hepatic disorders. In order to evalute
the changes in hepatic function by multiple oral administration(2 and 4 weeks) of DWP305 to rats, it
was examined that several biochemical parameters in blood. bile acid composition. and the ac-
cumulation of UDCA and lithocholic acid(LCA). a toxic metabolite formed by enterobacteria, using
HPLC. In blood biochemical findings, DWP305 did not affect the normal level and there was no diff-
erence in total bile acid composition for UDCA. cholic acid(CA). deoxycholic acid(DCA), cheno-
deaxycholic acid(CDCA) and LCA compared to the UDCA administered group, although total ratio of
UDCA and CA was different from normal group. In case of the ratio of taurine and glycine conjugated
forms, DWP305(186 mg/kg as a UDCA) administered group was also similar to normal group and UDCA
administered group, while high dosing of DWP305 was not difference in the ratio of UDCA administered
group(930 mg/kg) but normal group. And the ratio of LCA was in order of UDCA(930 mg/kg), DWP
305(930 mg/kg as a UDCA), UDCA(186 mg/kg) and DWP305(186 mg/kg as a UDCA) administered group.
which was less than 4%. The free form of UDCA as well as most of bile acids was not detected at all in
rat liver, meaning that there’s no accumulation. These results suggest that multiple dosing of rats
with DWP305 may not affect hepatic biotransformation and metabolism of bile acids.
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Table I— Composition of administered drugs for each

group
UDCA  Sil . Fursul- Riboflavin
lymarin  thiamine tetrabu-
Group (mg) (mg) (mg) tyrate
Normal. . .. - - - _
Cl 186 - - _
C2 930 - - _
Gl 186 186 18.6 93
G2 930 930 93 47

Normal : 1% Na CMC

C1 : Ursodeoxycholic acid (UDCA) 186 mg/kg

C2 : Ursodeoxycholic acid (UDCA) 930 mg/kg

G1:UDCA 186 mg+silymarin 186 mg+ fursulthiamine
18.6 mg+riboflavin tetrabutyrate 9.3 mg/kg

G2 : UDCA 930 mg-+silymarin 930 mg+ fursulthiamine
93 mg+riboflavin tetrabutyrate 47 mg/kg
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Ho 2 34 & & Ao WIHUT wehA o)t
Ze uRes ¥ 4YdMe UDCA % E3AY
DWP3059] tdY BRE 913, UDCAE ¥¥Y &
£-3F2] 100~20040, silymaring 30~ 1508 &j3=|
£ ol349-8%(930 mg/kg) ©-2 1593} 30Uzt 43}
2, §4 R 22 2247 oFFAEAEFH FAl
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Al W I17] - NgegE UDCACHEAILH,
Cardus marianus extract(Indena, °¢]€zlo}), ¥24
Aot (Vertex, W), 2 H&H (Aldrich, #13), A
olRlobdAHSigma, vIR), HnESH) HERAN
G(ESNE UE) 2 dghg oMEVEY, e
(Merck, HPLC grade, "I=) 52 AH83lgleon, 7]
et Alek2 Sigma(vl®) AEFL olgsict FF
Dimension(Dupont, 713), HPLC system(PU-980
Pump. 807-IT integrator, 851-AS autosampler,
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FP-920 fluorometric detector. Jasco, YU¥).
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ALB(albumin), GOT(glutamate oxaloacetate
transaminase), GPT(glutamate pyruvate tran-
saminase), BUN(blood urea nitrogen). CHOL
(cholesterol), GLU(glucose), TBIL(total bi-
lirubin), TP(total protein), TRIG (triglyceride),
ALP (alkaline phosphatase), CREA(creatinine),
CL(chlorine), Na(sodium), K(potassium)5& &
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Table II— The biochemical findings in rats orally
treated with UDCA and DWP305 for 4

weeks (n=10)
items  Normal Cl C2 Gl G2
ALB 1.17 1.21 1.18 1.14 1.18
+0.04 +004 005 005 004
ALP 288.7 285.5 288.1 2949 30213
+17.3 182 1455 +165 1767
BUN 23.4 22.1 23.8 21.5 214
+072 045 076 +0.58 +0.67
GREA 0.47 0.43 0.45 0.44 0.47
+0.02 +0.02 £0.02 002 +£0.02
GLU 151.0 160.0 152.8 163.8 155.3
+569 516 £514 £579 £10.95
GOT 124.5 122.1 125.2 113.7 113.6
+644 566 £530 +£332 +6.21
GPT 59.9 60.3 62.8 63.1 67.3
+275 £150 +£264 195 256
LDH 751.0 779.6 759.2 783.6 744.1
+40.65 +61.0 =£55.18 497 +77.78
CHOL 69.2 62.7 65.5 65.6 65.3
+247 +241 +283 +4.97 +3.63
TP 6.5 6.42 6.74 6.39 6.63
+0.11 +0.09 012 +010 +0.13

TBIL 0.055 0053 0.056 0.056 0.050
+0.004 +0.004 +0.003 £0.005 =0.004
TRIG 80.67 9333 80.11 109.1 90.78
+12.17 +17.13 +842 2656 +12.09

K 4.35 438 437 441 4.45
+0.11 +0.08 +0.06 +£0.09 +0.07
Na 163.6 163.7 162.9 160.2 161.9
+122 £138 1.73 £231 =+1.07
CL 104.4 105.4 104.8 105.9 1059
+0.75 066 057 +1.18 +0.38
Values are Mean+S.E.

ALB : albumin, GOT : glutamate oxaloacetate tran-

saminase, GPT : glutamate pyruvate transaminase,

BUN : blood urea nitrogen, CHOL : cholesterol, GLU :

glucose, TBIL : total bilirubin, TP : total protein, TRIG

: triglyceride, ALP : alkaline phophatase, CREA :

creatinine CL : chlorine, Na : sodium, K : potassium

Normal : 1% Na CMC

C1 : Ursodeoxycholic acid (UDCA) 186 mg/kg

C2 : Ursedeoxycholic acid (UDCA) 930 mg/kg

G1: UDCA 186 mg+silymarin 186 mg+ fursulthiamine
18.6 mg+riboflavin tetrabutyrate 9.3 mg/kg

G2 : UDCA 930 mg+silymarin 930 mg+ fursulthiamine
93 mg+riboflavin tetrabutyrate 47 mg/kg.

% 20 WIE HPLCE 43t

SHEte] H¥ - 339 d9o2 ¥ Jasco bile
acid analyzing HPLC system& o) g3l @FAH2
Agsiddet. 249 EFA2 Bilepak-1I columnel
Al(acetonitrile/methanol/30 mM amonium ace-
tate €3 =230/30/40). B(acetonitrile/methanol/
30 mM amonium acetate <& =20/20/60) 1%
4+-& gradient elutiondtol ¥2l3l%th. AL&A o



314 ZAY - dAY - 313 -

38 fres - A9 - 99HE

0 = %0 % o > 50
Time (min)
A c

Fig. 1— HPLC chromatogram.

A. standard bile acids in methanol, B. Normal, C. DWP305

'peak

1 : Glycoursodeoxycholic acid(GUDCA), 2 : Tauroursodeoxycholic acid(TUDCA), 3 : Ursodeoxycholic acid (TUDCA), 4:

Glycocholic acid(GCA), 5 : Taurocholic acid(TCA),

5 : Taurocholic acid(TCA), 6: Cholic acid(CA),

7 : Glyco~

chenodeoxycholic acid(GCDCA), 8 : Taurochenedeoxycholic acid(TCDCA), 9 : Glycodeoxycholic acid(GDCA), 10 : Tau-
rodeoxycholic acid(GDCA), 11 : Chenedeoxycholic acid(CDCA). 12 : Deoxycholic acid(DCA), 13 : Glycolithocholic acid
(GLCA), 14 : Taurolithocholic acid(TLCA), 15 : Lithocholic acid(L.CA).

Table HI — Bile acids in the liver of rats after repeated oral administration of DWP305 and UDCA once daily for 2

weeks(n=10, mean+S E.)

Total bile Taurine  Glycine Free Total Total Total Total Total
Group acid form form from LCA UDCA UDCA CA DCA
(ug/mi) (%) (%) (%) (%) (%) (%) (%) (%)

Normal 98.60 95.21 484 0 0 4.30 2.60 86.32 6.45
+4.58 +2.78 +0.58 +0.30 +0.31 +15.48 +1.89

Ct 103.28 93.63 6.43 0.27 5.27 35.50 48.95 10.01
+6.49 +4.57 +0.99 +0.12 +0.12 +237* +8.67 +1.37*

c2 103.08 73.24 26.81 0 0.93 0.93 70.13 18.49 4.74
+3.79 +6.52* +141* +0.63 +0.63 +3.88**  +247"  *0.99

Gl 91.86 91.11 8.93 0 0.11 0.11 39.53 48.17 7.25
+6.21 +4.21 +1.31 +0.09 +0.09 +1.73* +1.59* +1.24

G2 125.20 65.40 34.61 0 0.79 0.79 72.24 16.88 534
+10.46 +5.33" +1.89* +0.31 +0.31 +561*™  +089*™ 158

Normal : 1%Na CMC

C1 : Ursodeoxycholic acid (UDCA) 186 mg/kg
C2 : Ursodeoxycholic acid (UDCA) 930 mg/kg
G1 : UDCA 186 mg+ silymarin 186 mg+ fursulthiamine 18.6 mg+riboflavin tetrabutyrate 9.3 mg/kg
G2 : UDCA 930 mg+silymarin 930 m+ fursulthiamine 93 mg+riboflavin tetrabutyrate 47 mg/kg

* 1 p0.05 compared to normal group, ** : p{0.01 compared to normal group '

5 9&AHE Brnicotinamide adenine dinucleo-
tide(NAD)E 713231 3a-hydroxy steroid de-
hydrogenase’t %% Enzymepak-HSD column
A WEAA EAGHOD dihydronicotinamide

adenine dinucleotide(NADH)Z Aj4d3led NADH
°] ¥3g 233 post-column reaction'$d’®?
£ o] &3l AP F4L 1 mi/mineE HE
e YBHE7IE o) Lslden ARy 4 HEt F
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Table IV — Bile acids in the liver of rats after repeated oral administration of DWP305 and UDCA once daily for 4

weeks(n=10, mean+S E.)

Total bile Taurine Glycine Free Total Total Total Total Total
Group acid form form from LCA UDCA UDCA CA DCA
(pg/mi) (%) (%) (%) (%) (%) (%) (%) (%)

Normal 77.41 97.91 2.10 0 0 6.11 2.33 85.69 5.90

+8.41 +5.67 +1.30 +0.39 +0.21 +2.61 +0.76

Cl 90.33 86.87 13.21 0 1.52 9.59 40.03 38.08 10.77
+6.78 +5.97 +5.14 +0.47" +1.34 +2.23° +1.48* +1.49"

C2 110.87 61.62 38.42 0 3.4 8.46 70.16 1341 453

+17.36 +11.56" +7.89* +0.49* +1.06 +2.78** +1.21™ + .87

Gl 97.45 88.53 11.53 0 0.94 8.95 41.40 40.77 7.94
+5.63 +6.98 +6.31 +0.21 +9.92 +3.21* *0.79* +0.92*

G2 149.84 55.91 44.10 0 2.38 7.23 72.19 14.08 413

+19.31* +8.32* +3.48** +0.23** +0.75 +5.01* +0.98"" +0.67

Normal : 1% Na CMC
C1 : Ursodeoxycholic acid (UDCA) 186 mg/kg
C2 : Ursodeoxycholic acid (UDCA) 930 mg/kg

G1 : UDCA 186 mg+silymarin 186 mg+ fursulthiamine 18.6 mg+riboflavin tetrabutyrate 9.3 mg/kg
G2 : UDCA 930 mg+ silymarin 930 m + fursulthiamine 93 mg+riboflavin tetrabutyrate 47 mg/kg
* : p{0.05 compared to normal group. ** : p{0.01 compared to normal group
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Fig. 2— The concentration of glycine and taurine-conjugated bile acids in the liver of the rat after repeated oral ad-

ministration of UDCA for 2 weeks(n=10, mean+S.E.).

*: p¢0.05 compared to normal group. ** : P{0.01 compared to normal group, *: p{0.05 compared to DWP305(186 mg/kg
as a UDCA), * : p{0.05 compared to DWP305(940 mg/kg as a UDCA)

Normal : 1% Na CMC

C1 : Ursodeocycholic acid (UDCA) 186 mg/kg
C2 : Ursodeoxycholic acid (UDCA) 930 mg/kg

G1: UDCA 186 mg+ silymarin 186 mg+ fursulthiamine 18.6 mg+riboflavin tetrabutyrate 9.3 mg/kg
G2 : UDCA 930 mg+ silymarin 930 mg+ fursulthiamine 93 mg+riboflavin tetrabutyrate 47 mg/kg
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Fig. 3— The concentration of glycme and taurine-conjugated bile acids in the liver of the rat after repeated oral ad-

rmmst.ranon of UDCA for 4 weeks(n=10).

* : 1X0.05 compared to normal group, ** : p{0.01 compared to normal group, *
* : p¢0.05 compared to DWP305(930 mg/kg as a UDCA)

as a UDCA),
Normal : 1% Na CMC

C1 : Ursodeoxycholic acid (UDCA) 186 mg/kg
C2 : Ursodeoxycholic acid (UDCA) 930 mg/kg

: p€0.05 compared to DWP305(186 mg/kg

G1 : UDCA 186 mg+ silymarin 186 mg+fursulthiamine 18.6 mg+nboﬂavm tetrabutyrate 9.3 mg/kg
G2 : UDCA 930 mg+silymarin 930 mg+ fursulthiamine 93 mg+riboflavin tetrabutyrate 47 mg/kg
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DWP305 oA 83 =2 taurine® gly-
cine E3 &AL ¥]&oly UDCA, CA T3 &
FEA AL AT O E S B AL
(186 mg/kg) ¥ Ax= UDCA 186 mg/kgFoAT
3} 5~30 mg/kgo 2 £ 71& 11’ V9 fAEI
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X33 gF4te] 2719 UDCA 9 CA 59 #4448 &
g F gdlen ojgkye A= FTY £39
.UDCAFATH AT a3y ojghde Axe=
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E£§ gal8e] GFALS ursodeoxycholic acid-24-
“CE 30 mg/kg2 F9 24/ ¥, TLCZ 33E T
ZA Yo BFAA] 577%, 21U FAA) 4.4%.
GFolA] 242171717] 4.8% 2 Vet on® 5 20 mg/
kgo 2 21947 FAA] FFA 42 2.5%, 2.4%7}
olgct® zev FHNAE AHEEA] e E A
3o AFojM RE Fojpoz BE UDCAE X ¥
#2189 GEAE HEHA EUrh oA =AY
oM feldel HEate AP o3tz YAY T
A FE4e 2Nl A taurineolyt gly-
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cinedt EHEE whgo] 2143 APt AL o)
s, 712 me} g ol fol dME t AxE
@A77 G aste)et 2ob eht HPLC o8 249
BE FoiFo| A FY o] BAE RO Ho}
SEcid] GHHE G TS Aol 7))

DWP3052] 1-4% Fojo) o G4t 24 Wzl
71& #8904 Rug 237 DCAY CDCAY 3
718 Bolx 9w UDCAE ¥ 27tk CAX
¥ A2 59 A dAEIY. @5EFAH
Ota%® 9] ARV = UDCAY HDCAS 2-& dihy-

¥ /ey et Yol ge ReE
Atz g & ol9jge A3 UDCAE 4302 g
L5356 % kAUl UDCA A= 3 5%
23 837} 2+E TR Y 28 vl-d ¥ (taurine ¥
glycine EgH)oz AHIgo= AL uidy,
DWP305% UDCAFHEH rl7A 2 839 23
3L AR ¥ Ao g JZEct

$H AR AHFE (rabbit. rhesus monkey, ba-
boon)9lAX] UDCA ¥ CDCA9] A7|5¢o2RE A
AE LCAZF W gt o] 34, dFHE F&. A
#3 ghe A T 28 EA E 2293 g
2 99 242 RuHBA M AT B3 o
& ATSo] AYHYW ¢ B3] oo @ E
3} B3o] ¥e Ezjo 2147t UDCA F2H50 mg/
ke ¥ #¥ LCAE A4 &4 5 14% 0" v
o #F hamster FolAE o<l WHe| FrH
A Fe= Aes RuFEdEd AL 831 52 LCA
E§ws 4 sulfation 53 2L £53} uke¥g S3)
gEoz el w4 g A8y HEQl Fo= diid.
welA 5, 20 mg/kg® 21U FHA ZE2AY AH)
LCAS] H]&L 1.2% °|3l2 uj¢ 2 v]&-& B4
Y olsizre e Hl&L UDCAZA ols £%9
1864 ¢ 4541(930 mg/kg) 2 F9E E AFoME
Ae] fALstd AR o 3%c¢]d%v}. Table I
IvelA 23 felge] LCAx FEHA 9igkon g
# taurine ¥§¥ o2 Y=} 53] DWP3059l
AE oh AL LCA v&E& Bon 25, 4504
UDCA 5o43% 28] GLCAE AFHA g%en o
& s d st &8i4o] 2 taurine EFH(TLCA)
o2 EA&H) o) Aa= n 3o UDCA @
|58 LCA A4ui&e Z77t AYHA g
o YA ¥ LCAX sulfation®|u} TLCAS} & A&t
vy e] Af vkg-of M utA] o= AOR Hol o|E
FoF e #3e] F=3 vt J¢E viHA vt
£ A& 9u3ly 7543 BF¥E GOT, GPT ¥ bi-
lirubin®] &3 2 9 A35HH A HAx HAY
T A

" droxyeholic acidE9] taurine EXHHZ F71EA

31, CAS}t L trihydroxycholic acid%°] #4541
o} =3 FF oA 2197 B F, FFN A €I E
213 ParquetSYE 20 mg/kgo 2 $o4] CAS 3
A8 Bt & Folg 14839 UDCAE =3
Wl CA, DCA 2 CDCA 5& F7HA71E AHe) o}
Uz di£E¥ TUDCA., GUDCA® e ¥§yel
UDCA= Ags]o] nidsEE Aoz didnt.

olate] AE £%8}H silymarin ¥ UDCAE &
8 Rz AE(DWPI05S &% d4 Fd:=
CA % UDCA 53 2& 9% 254 ¥sg /Mg
At 18] GFAEL AT AR 2ANEE B
Yo FU&39 UDCA &5 FATH: RE #F
Aboll thaf vlseg S BT =8 DWP305 94
Fol= g3 FE4 2§ ¥8 € LCA #5383} vk
off kg n|X| = gokon Foig UDCAE 3 A7)
2 e Ao g AFEJT
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