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Abstract

This study was conducted to investigate the effect of water-soluble extract from roasted chicory on the lipid
metabolism and oxidative stress in male Sprague-Dawley rats. The experimental groups were divided into three
groups; the normal group, the cholesterol group and the chicory group. Roasted chicory extract was supple-
mented at 5.0% (w/w) level in the cholesterol diet. Concentration of total cholesterol in serum was significantly
higher in the cholesterol group than in the normal group, but this increase in the cholesterol group was sig—
nificantly decreased by the cholesterol diet supplemented with chicory extract. Concentration of HDL —choles-
terol in serum was significantly lower in the cholesterol group than in the normal group, but this decrease in
the cholesterol group tended to increase in the chicory group. However, concentrations of triglyceride, phos-
pholipid and nonesterified fatty acid in serum were not significantly different among the groups. Concentrations
of triglyceride and cholesterol in liver were significantly higher in the cholesterol and chicory groups than in
the normal group. Feces weight and the excretion of cholesterol and bile acid into feces were significantly
higher in the chicory group than in other groups. Concentrations of thiobarbituric acid reactive substances
(TBARS) in homogenates and microsomal fractions of liver were not significantly different among the groups.
On the other hand, concentration of 8-hydroxydeoxyguanosine (8-OHdG) as an useful marker of oxidative
stress in urine was lower in the chicory group than in other groups. Concentration of serum glucose was sig-
nificantly lower in the cholesterol group than in the normal group, but that of the chicory group was sig-
nificantly higher than in the normal group. These results demonstrated that dietary chicory extract exerted the
decreasing effect of cholesterol level and oxidative stress in cholesterol-fed rats.
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Table 1. Composition of experimental diets (%)
Ingredients Normal Cholesterol Chicory
Casein 20.0 20.0 20.0
a -Corn starch 15.0 15.0 15.0
Corn oil 100 10.0 10.0
Cellulose 5.0 5.0 50
AIN-93 mineral mixture 4.0 4.0 40
AIN-93 vitamin mixture 1.0 1.0 1.0
L-Methionine 03 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
Cholesterol o 0.5 0.5
Sodium cholate - 0.125 0.125
Roasted chicory extract - - 5.0
Sucrose to make 100

Y-: not supplemented in diet.
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E-test kit{Wako Junyaku, Osaka, Japan)& ©]-8-8} GPO-
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A FH=E ZA 35 ng/24 hoursE ehgloh

of EAHE ¥ HEM 5 Y
AN F 157 4 25749 R A7 s Fd el A}
12 el A ARl te] -80°Cell A EAAIZ] & FAARAZ
LEWes wiAdE = ZHAHE FXEE Lafont $(17)9)
2.2 A5t &, FAAEAY] g Fustely
100 mg< # 3 10 mL ethanol-ﬂ- A 80°Cell A 6087 55}
3kt Wzt F 3,000 rpmell 4 1582 94l 2] sl A3
£ 3|8} 3 ethanol S A 47k~ StollA] A&k F 125N
ArlhbE & 4 mLS 7H) autoclavedll A 120°CE 6A) 7+ 733}
Al ZTh WhEF ether 10 mL& 7}ste] S83] E3Hg 3 3,000
pme A 1087 44 #2] 3] AbZ(ether 3)3} 3} 3(54
A F)& A7 83kt 343 439l 10 mL diethyle-
ther& 7}3}o] 53] £33 % diethylether =& 343}
F%A% ¥ 5 mL petroleum ether® -4 A]# EZ59)
Y 2HE FFYR ) 2 Fo ZH 2 E 5
= A% F9 288 &8 kit(Wako junyakuy, Osaka, Japan)
2 FAsd ) =3 3523 sl = 2 N A4k A% A}
g F 10 mL diethyletherE 7}8ko} & E3HA)A diethylether
& 3539} o] & 242 A2 5 5mL ethanol & A&
A A A ’\Eﬂi(‘%z’“) FZFAo T shgrh ¥ F9
54l FEE F 254 238 A3 kit(Wako junyaku,
Osaka, Japan)E ©]-&-3t &4 w2 A 5hqlct

X
o

Hl

EAHIMe]

B AP dojal AP A= dgdulx) BARAE A
Alste] 2] AHp<0.05)73 A -2 Duncan’s®] ¥ (18)% A&
algd ot

2o % 1nE

HE, Mo] Mzt Y =X Fat W}

AY HF HdY AFE ART 260 g@ ZH2HET
261 goll Wl xA] Mol 282 g2 §2l8tA F7}
3l sitH(Table 2). Alo] H A A E 27 2] Hrlol+ o
7o vl frel A o2 Eokrh A Alo] & A1 AR &
T A w3l AANE 5% $Fo2 AIAF AP T

Ao - 2

3%

LK

Table 2. Effect of roasted chicory extract on body weight,
food intake and tissues weight in rats

Ingredients Cholesterol  Chicory

Initial body weight (g) 152.2+2.29" 151.7+148 151.9+1.03
Final body weight (g) 260.1+7.48% 261.1+2.36° 281.5+358"
Food intake (g/d) 2159+051° 21.78+0.23% 2257+0.11°
Food efficiency ratio> 35954207 37.40%207 40.4110.38
Tissue weight

(g/100 g body weight)

Normal

Liver 452+033° 5801022° 567027
Kidney 0.83+001 0841003 0.83+001
Spleen 028+002° 0.33%£001" 0.33+001°
Heart 037+0.01* 0391001 0.40%0.01°
Perirenal adipose 1911039 184%0.19 2.07*+0.12
tissue

YValues are means*SE of 6 rats per group.

PBetween the groups, values with different letters are signifi—
cantly different at p<0.05.

¥Food efficiency ratio = (body weight gain/food intake) X 100.
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Table 3. Effect of roasted chicory extract on the concen-
trations of serum and liver lipids in rats

Cholesterol

Ingredients Normal Chicory

Serum lipids (mg/100 mL)
Total cholesterol 80.12+3.58%%'934.20+29.1" 161.84 +9.94"
HDL cholesterol 4575+0.96" 27.29+1.23" 3651 +0.94"
Triacylglycerol  1486+236  132.1+109 136.2+3.19
Phospholipid 15377139  1484+732 1563%3.17
NEFAY (LEq/L) 6262%45]1  5383+326 54504594

Liver lipids (mg/g)

39.061+6.53" 85261478 7220%2.02"
29.25+1.30° 24.34+069" 2600T1.13"
2531023 41.661t351" 36.14£1.70

Triacylglycerol
Phospholipid
Cholesterol

.“V alues are means =SE of 6 rats per group.

“Between the groups, values with different letters are signi-
ficantly different at p<0.05.

¥NEFA: nonesterified fatty acid.
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Table 4. Effect of roasted chicory extract on cholesterol in-
take, fecal cholesterol and bile acid excretion in rats at the
1st week and 2nd week

Ingredients Normal Cholesterol Chicory
Fecal dry weight (g/day)
Ist week 211+£0.10"* 152+0.14° 262%031°
2nd week 40040.17"  369%0.12° 5541024°
Cholesterol intake (mg/day)
st week NO¥ 10231063 1003094
2nd week NO 115.8+4.20 123.8*+1.01
Cholesterol excretion (mg/day)
Ist week 1.49+0.10° 383+081° 483+067°
2nd week 450£0.25"  959+134° 887067

Bile acid excretion (mg/day)

524%0.18" 1594+196° 17.32£0.50"
13.95+1.59° 34.04+3.30° 4957+ 1.16°

"Values are means T SE of 6 rats per group.

“Between the groups, values with different letters are signifi-
_cantly different at p<0.05.

NO : not determined.

1st week
2nd week

ARG Fae AAY $E5EY Aotel &) FHEFE
elflo] AT f-20 & Aol glo] e s
(Table 3).
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A} z+3)o} phosphatidate phosphohydrolaseo] €3 Piz} #
2] 5 3. diglyceride’} ==, o]w) d7jeh A upake] Z §ell
o &l oF 2| Al o] o] AA ¥ }H(28,29), wpetA], A AFA] o]
v & Fe2dE AolddlA AA A FE) Ao AL FA
214 FAdo] Frheta A o2 A A AR
sjol Araste] QA FE) AR Ao 2 Abg Rl 7
FU 28 E e A2 19 253 mg/gell vl T 2H
£ Alo)oll A 40 mg/g 22 FA 3] 713k b, XA e 37t
Tol A= 36 mg/g 22 FH2EHE Alo] vls) 7t I
F=E vep gt Aol Fe] Ed2HES 02~1.0% &F
A A7F3A HA FEAPANN 2EFH2HEE S U
A =2, el & A sk of 3ul A x 273k EA
off 158} & ZHAHE oF2 oF 1A &= S8 A

dzlz odvh30). ] ZHAHEL 2402 HEY F
d e &3 dEAate] Fart At ezl FHaH
E fralo] aso] ZH|2HE T} Yol A ) o)A
o o AT Al A A2 FEF2EL FHFT LR FH
A, F U2 E g GEAEY BRI oo St
AlFle A0t o vl 9loh25,26). welAl, B A3 A
Fof A x| AHe] FEE 23 A L AT FHHE
FTEIY A AL AoA FH2HE A EF5AY] F5 A

o CHHE Bha gl gokak uist

AFFERNE 15 2 25 A9 1§ dAtA oA 24H
HA sl D Aedg ZAsech XA HrlEAA 15
Aol Folgt Z7HE Jehllsl o, 25 Aol A Aol F
FE7HA) 3] E-5 o] A ake] Aol glsdch(Table 5).

rdakd A Ao 152 mg/dLdl vis] EdH ST
136 mg/dL® 2] 844 ZFastgd ov, A A= A7 =
172 mg/dLE #2213t £718 ¥ gt Table 5). S| 2H & F
H7Ee AAAo)oll 5% FELE HI13 BEA A 255
HA7HEA A e 273 2ozt o, H5AE
a2 S A A FE2F AU HE2LEY FAF
F7He veldle] & A9 e Aol ok E ARE Bth4).
=3}, streptozotocin § I M E Ao G FHITE
2Tl w8 A A= ForEelA o] f2]3 Ao

Table 5. Effect of roasted chicory extract on the concen-~
trations of serum glucose and urine protein in rats at the
I1st week and 2nd week

Ingredients Normal Cholesterol Chicory

Serum glucose  1524+7.2"% 1357427 1715+33°
(mg/100 mL)

Urinary protein (mg/day/100 g body weight)
1st week 202+15° 205+ 15° 316+27°
2nd week 206+95 21818 209+9.6

- Z A

ol Z7H7A8S Bk vl qleh6). Al w5 wh-ge
x| fructan(10 g)¢] &S A EI A 50 g2 wheat
starch® A3 A7 & Wro= 43 F 9% o] dg=lrs]
A vehd Ao 2 B watelch3l). whebA A AR FE2E
AF ) o3k At o) Wslt d@dAdo] glovt AR F7]
st 8-S Yehlle A0 2 ggts o] o] ¢ digt B} A4
FARE AV AME FF HES 87 EHE FEol0
of

MEIE AER|A OiX|E HE

AAWY x| A 2AksE U2 of 2] 7A] FA4 FiHEolvt
FE ey Soll o g e Al Eh Aol 229
A4 AEE el b F88 7|2 A FH 2 gl
(32,33). ol8i &t 7| & =AW Az Abshy E el o
gl free radical®} #4442 AR E7t 2 A H4EA
wol®E o) A2 Qs o7 ") 55 Aol A A A
9] #astE A AEE Yehul= TBAH 25 malondiald-
chyde =5 ZA3 A Table 63 2t} x4 2
microsome 53 52) malondialdehyde =+ 7 A8+ 7t
of folg Aol HArh

G, A Aol A Abst A E R Aol 23 DNAY} AHsHAs)
2 utAl =Y 2'~deoxyguanosine & E7E AbE}abae] 2 &
2 o33 8-hydroxydeoxyguanosine(8-OHdG)e] k% 2.
2 oA =ch(34). E A= 15 2 25 A v E 747
2427 E-qb A st 8-HOAG ¥5& AT A, 15 A
ol 7k F3kel & Zolst gl o, 2F Aol & AT
2 ZH 2 ST v A= AN {7 A
A7) cebytel =3 A AR o v &) B T AP A A
%39 8-HOdG ¥ =7} A3] F7}38le] A% Foll = 43}
2B 20 93 24 E4bo] dolvba o8& AXMEG S
u, olelgt Bl 02% ¢39 A4 Fefr ol A
Had e Ao exn o3 HAFH £F o5t A
o] AW 4rst ~2EHAE AA A7) = AR g vt 9l
th(35). A AEE Alo]A & 2|% 8-HOdG 5= »1A &
35S A g8y fste] FH2HE Aold AEA Eel¥)
Eo| A F22ALE02% TR Ao] Fo A7}

Table 6. Effect of roasted chicory extract on the concen~
trations of liver TBARS and urinary 8~-OHdG in rats at the
1st week and 2nd week

Ingredients Normal  Cholesterol  Chicory
Liver TBARS
Homogenates (nmol/g) 108.0+16" 1186+38 1254*86

Microsomes 0.39+£0.003 0.40%0.002 038+0.05

(nmol/mg protein)
Urinary 8-OHdG (ng/24 hours)

Ist week 807+47  T84+97
2nd week g77+11% 980+ 13

860+ 37
663+33°

;Values are means = SE of 6 rats per group.
Between the groups, values with different letters are signifi~
cantly different at p<0.05.

_”Values are means*SE of 6 rats per group.
PBetween the groups, values with different letters are signifi-
cantly different at p<0.05.
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