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Abstract

The current study examined the effects of radish leaves powder on the excretion of fecal triglyceride, and
sterol and hepatic UDP-glucuronyl transferase (UDPGT) activity in rats fed hypercholesterolemic diet. Male
Sprague-Dawley rats weighing 100+10 g were randomly assigned to normal control group (N group), normal
diet with 5% radish leaves powder supplemented group (NR) and hypercholesterolemic groups, which were
sub-divided into radish leaves powder free diet group (HC) and 2.5% (HRL), 5% (HRM), and 10% (HRH)
radish leaves powder supplemented groups. The experimental diets were fed ad libitum for 4 weeks. Fecal
weights and water contents were significantly increased in all radish leaves powder supplemented groups (NR,
HRL, HRM, and HRH) than that of N and HC groups. Fecal total lipid contents including fecal neutral and

acidic sterols in radish leaves powder supplemented

groups were higher than those of the HC group, and

especially that of HRH group was the highest among all experimental groups. Hepatic UDPGT activity of
HRH group was 38% higher than that of HC group. Excretions of fecal bile acid were increased 2.3 and 2.7
folds in HRM and HRH groups compared with that of HC group. And neutral sterol, coprostanol, and

coprostanone contents of them were higher in radish

leaves supplemented groups than in HC group. These

results suggest that radish leaves may act as potential substitute for a dietary fiber capable of improving

a gastrointestinal function and lipid metabolism.

Key words: radish leaves powder, hypercholesterolemic diet, UDP-glucuronyl transferase (UDPGT), fecal sterol

excretion
M B
Auwel 3 dydlo g FEA AW 2 Ao &
o] FFE SF L A2HEANF 5 182 AF9
A 59 AAE Hde] wst @ ATstE AEFde] 7
TAZE A Ak, o]eig A sy FgA W F
2~HEZ9 AYESHS dod § Jun AdfHo =z T3},
2AEF L AL T FIAW Fol FEEHA HH23).
AALZEEH HFHE A7 SFH2EHES 49, 1o

fCorresponding author. E-mail: jhappychoi@hanmail.net
Phone: 82-55-751-8274, Fax: 82-55-751-8100

of
oL
X
au
&

e o
ol ox

X
[N
o

du &owd
fo > oy

T

o
o

o
_g‘mkmlilrﬂ

o% o
tlo mN

[
o T

oy I
¥
i
(d
fru N

L2

FELF A S DeF ol g 2= E A
A7}8-d) 7hol| A= UDP-glucuronyl transferase(UDPGT)

gAo] F7tE = o] AAE He] EAEET ol k4,



AstA 7= A4S FHHG6).
A 8 S E0] AWFA oF Ao oY B
Ao F = 5 AL wste} 77}
A1l gk Balo] F7kstal e Aol

REGE AALAAL AG, Holdfa 3 754
S Aolaml 2% o g X o] 7 ARE AL
@®). Holafo iy HHAHE 7 =27k 4
Ze A GW A E o5 Lare] FFA
o 2H AdaAALY] AdES =dste A4
Q) AL 9 1Y 2EHE FE D3 lofx o]
of Ajaba o] Fastrha A E
AfFas & Fasta e A

2ol
23] o] Foj AL TH(13,14).

JZ'_LOI:O
o fr WE omx &ood o o

9 o

o

(&
-

o

-
a
ke
e
Jo
:Oé
]
oX,
e

>‘
[
N
olr
1M
o,
¥

oJtH(16,17). 12y FgvHd A
AER 2o #EE AdFE0IH(18), A
ATERIE FA43 HA] &3}
AR ANA steroliF &4 2 Hl

goltt.

5 #d|

Ao AHEgE Ao FFL A5 /M-S 89 BF
T2 39k 73 7HEe 7] ARl AlF 34, dx i,
FFoR A A on, T 2 HIE ZAG F
) EH TS Aol AFFY VSR FAEES T2 A
ZAA TLE 2719 QA2 BT F ARSI T

AESE, Ao|l=Y H A=

AHFEL AF 10010 g W22 Sprague-Dawley &
FAL vlo] & Ax=42 ~(Bio Genomics, Inc., Seoul, Korea)
NA FYste] Aol A3 B0l 28417171 980
AFLA dnArEs & 33 ¥ (randomized complete

Lo,
N %

19} o] hro] 4% ARSHT 4E 711 F Aol

block design)ol| Nz AFdFo 2 UiE 3 Table
2
LCAA Bt or md A7 A|ztel] FF3 AF=ol

2 B 2 ZAXE 2 Sterol B WX = G

1259

Table 1. Compositions of diets in experiment groups
(g/kg diet)

Groups' N NR HC HRL HRM HRH

Ingredients

Corn starch” 650 625 638 613 588 538

Casein® 150 150 150 150 150 150
Sucrose” 50 50 50 50 50 50
Corn oil” 50 50 50 50 50 50
Salt mixture® 40 40 40 40 40 40
Vitamin mixture” 10 10 10 10 10 10
Cellulose® 50 50 50 50 50 50
Cholate” - - 2 2 2 2
Cholesterol” - - 10 10 10 10
Radish leaves powder'” - 25 - 25 50 100
Total 1000 1000 1000 1000 1000 1000

UN: normal diet, NR: normal diet+25 g radish leaves powder
(2.5%), HC: hypercholesterolemic diet, HRL: hypercholester—
olemic diet+25 g radish leaves powder (2.5%), HRM: hyper-
cholesterolemic diet+50 g radish leaves powder (5%), HRH:
hypercholesterolemic diet+100 g radish leaves powder (10%5).
The diet of experiment groups were supplemented with 0.4%
(4 g/kg) the mixtures.

2>Pung jin Chem. Co., Seoul, Korea.

Yactic Casein, 30 mesh, New Zealand Dairy Board, Welligton,
N.Z.

‘_“Sam Yang Co., Seoul, Korea.

‘T)Dong Bang Oil Co., Seoul, Korea.

YAIN-76 likeness (g/kg mixture): calcium phosphate, dibasic
(CaHPO, - 2H,0) 500, sodium chloride (NaCl) 74, potassium
citrateminohydrate (K3CsHs07 - HO) 220, potassium sulfate
(K2S04) 52, magnesium oxide (MgO) 24, manganious carbo-
nate (45~48% Mn) 3.5, ferric citrate (16~17% Fe) 6, zinc car-
bonate (70% ZnO) 1.6, cuppric carbonate (53~55% Cu) 0.3,
potassium iodate (KIO3) 0.01, sodium selenite (NaxSeOs -
5H20) 0.01, chromium potassium sulfate [CrK (SOy)2 + 12H2
0] 0.55, filled up to 1,000 with sucrose.

DALN-76 likeness (mg/kg mixture): thiamin-HCl 600, ribo-
flavin 600, pyridoxine - HCI 700, nicotinic acid (nicotinamide
in equivalent) 3,000, D-calcium pantothenate 1,600, folic acid
200, D-biotin 20, cyanocobalamin (Vitamin By) 1, retinyl pal-
mitate or acetate (vitamin A) as stabilized powder to provide
400,000 IU vitamin A activity or 120,000 retinol equivalent,
DL-a-tocopheryl acetate 5,000 IU, cholecalciferol (100,000 IU,
may be in powder form) 2.5, menaquinone (vitamin K, mena-
dione) 5, filled up to 1,000 with sucrose.

¥Sigma Chem. Co., CMC (sodium carboxyl methyl cellulose,
non-nutritivefiber), St. Louis, Missouri, USA.

9)Sigma Chem. Co., St. Louis, Missouri, USA.

YSigma Chem. Co., St. Louis, Missouri, USA.

WRadish leaves: minong danbakmoo.
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2 grF11 diethyl ether 7 mL ¥o] ASd S AU 2
FEAZ F ALVIAE SAF] AZAA MeOH : H:0(5:1)
< o BAIAH A HEHS bile acid =& A EE FH3}
o gy 93] 340 nmoll A F AT

2ol ZA  cholesterol, coprostanol %! coprostanone
4 228 Z=<] cholesterol, coprostanol & copro-
stanone ¥ Czubayko 59 WHEQD wel AxE £
S BApApbo]] ZolA 1 g€ # 3 £ internal standardEM
A7FsFA . o1 7)o 1 N NaOH(in
90% ethanol) 10 mLE 718t 67°C & ol A 1A13-&<3F
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Table 2. Feces weights and water contents in rats fed hy-
percholesterolemic diet with various levels of radish leaves

Wet weight Dry weight Water content

Groups (o /day) (g/day) (g/day)

N 4.08+0.31" 3.64+0.41° 0.44+0.04
NR 5.34+0.61" 475+0.34° 0.61+0.05"
HC 4.30+0.53" 3.84+0.37" 0.46+0.03"
HRL 5.81+153" 5.12+0.40 0.68+£0.04"
HRM 5.85+0.52 5.18+0.47" 0.67+0.05"
HRH 6.93+0.43 5.49+0.43 1.45+0.08°

The experimental conditions are the same as Table 1.

YAll values are mean+SE (n=10).

DValues within a column with different superscripts are sig—
nificantly different among groups at p<0.05 by Tukey’s test.
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Table 3. Effects of radish leaves on fecal total lipid, total
cholesterol, and triglyceride contents in rats fed hyper-
cholesterolemic diet

Grouns Total lipid Total cholesterol Triglyceride
b (mg/day) (mg/day) (mg/day)
N 50.00+7.55"% 10.80+5.11¢ 7.75+153
NR 62.50+4.89° 13.48+3.91¢ 7.84+1.11¢
HC 167.50+15.00° 80.79+1.41° 37.80+0.21°
HRL  24167+21.75° 100.70+29.61°  4752+453
HRM  251.25-+24.09° 150.37+0.64"  82.68+1.33"
HRH  25250+22.17° 167.24+ 1457  85.49+6.13"

The experimental conditions are the same as Table 1.

YAll values are mean+SE (n=10).

PValues within a column with different superscripts are sig-
nificantly different among groups at p<0.05 by Tukey’s test.
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Fig. 1. Effects of radish leaves on fecal bile acid content
in rats fed hypercholesterolemic diet. The experimental con-
ditions are the same as Table 1. All values are mean+SE (n=10).
Values within a column with different superscripts are sig-—
nificantly different among groups at p<0.05 by Tukey's test.
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Table 4. Effects of radish leaves on fecal neutral sterol con—
tent in rats fed hypercholesterolemic diet

Groups Cholesterol Coprostanol Coprostanone
(mg/day) (mg/day) (mg/day)
N 6.30+1.54"% 1.10+£1.34¢ 0.45+0.25"
NR 9.09+4.28" 411+0.89" 0.87£0.12"
HC 175.59+0.41° 13.79+1.88° 0.89+£0.33"
HRL 152.35+10.02° 22.98+6.99" 2.04+0.86™
HRM  203.30+11.03 16.69+3.23° 2.01+0.76™
HRH 227.52+12.34° 21.73+6.85" 2.2340.36°

The experimental conditions are the same as Table 1.

YAll values are mean+SE (n=10).

PValues within a column with different superscripts are sig—
nificantly different among groups at p<0.05 by Tukey's test.
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Fig. 2. Effects of radish leaves on hepatic UDP-glucuronyl
transferase activity in rats fed hypercholesterolemic diet.
The experimental conditions are the same as Table 1. All values
are mean+SE (n=10). Values within a column with different su-
perscripts are significantly different among groups at p<0.05 by
Tukey's test.
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