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Biological Activities of the Root of Cichorium intybus
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Abstract — Several biological activities of extracts from roots of Cichorium intybus Linne (Compositae)
were studied in this paper. The antiinflammatory activity of the methanol extract of this root was inves-
tigated against carrageenin induced edema in rat's hind paw. Significant inhibitory effects were observed
at the dose of 1,000 mg/kg and were compared with aspirin as a control. The hepatoprotective activities of
the methanol extract, ethylacetate and butanol fraction were studied on mice whose livers are damaged by
CCl,. The serum transaminase activities (ALT, AST) were reduced at the dose of 1,000 mg/kg of the
methanol extract, 500 mg/kg of ethylacetate and butanol fraction, respectively. The bile juice secretion
was also increased significantly from each fraction. The antidiabetic activity was examined on strepto-
zotocin-induced diabetic rats with methanol extract. Methanol extract gave a significant reduction of
blood glucose levels in 1 week and 3 weeks.
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Introduction

Chicory, the dried or processed rhizome and roots of
Cichorium intybus Linne (Compositae), is probably
best known as an additive that enhances flavor of the
bitterness, color and form of coffee (Lim, W. Getal,
1996). Leaves are used popularly as vegetables for
table. The plant can grow to a height of 2 m and has a
hardy, 10 to 30 cm long, thick root. The leaves are 10
to 30 cm long and 1 to 5 cm wide, obovate, oblong,
shaped like a cross-cut saw or slit, with numerous stiff
hairs beneath. The plant is found in Europe (Mitton, F.
et al., 1976, Wren, R.C. et al. 1975), the Near East,
Africa, America, Australia and New Zealand. There
are 8 species of Genus Cichorium in the world (Hux-
ley, et al., 1992). 1t is cultivated in some areas of Asia
as well as Korea. The dried, aerial parts and under-
ground parts of this plant are collected in autumn. It
also has a history of use as diuretics, laxatives, tonics
and a treatment of gallstone, hepatic disorders and
indigestion. In animal studies a distinct reduction of
pulse rate and contractility, mildly cholagogic effects,
lowering of the cholesterol level and antiexudative are
reported. Recently, in a report of pharmacological
activities it has a inhibition effect on the free radical-
mediated DNA damage in calf thymocytes (Sultana, S.
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et al., 1995). This plant contains the bitter sesquiterpe-
noid lactones, lactucin and lactucopicrin (intybin)
(Khalil, AT. et al., 1991) as well as cichoriin (cou-
marin glucoside). In the book of traditional herbal
medicine you could found the effect of this plant on
the liver by the channel theory and so the therapeutic
activity for jaundice. Also it is widely used as thick tea
for diabetics. Therefore, we undertook some biological
activities-the antiinflammatory activity, the hepatopro-
tective activity, choleretic activity and the antidiabetic
activity for proving these effects in this study.

Experimental

Plant material — The dried roots of Chichorium
intybus L.(Compositae) were collected in In-je, Kang-
won Province, Korea, at 1996 and identified specimen
was deposited.

Preparation of Extract — Dried root (2 kg) were
extracted with methanol under reflux (4 hrs X 3 times)
and then concentrated in vacuum to get crude extract
(280 g). The extract was dissolved in water and suc-
cessively extracted with hexane, ethyl acetate, and
butanol. For pharmacological experiments these
extracts were suspended in a 1%-CMC (carboxyme-
thyl cellulose).

Test Animals — White Albino rats (Sprague-Dawley
strain) (250 +20 g) and ICR mice (25+5¢g) were
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used for this experiment and purchased from Daehan
animals Co. Ltd.. The animals were used after accli-
matization period of 14 days to the laboratory environ-
ment.

Carrageenin induced rat paw edema — 1% solu-
tion/suspension of carrageenin was prepared and 0.1
ml of this solution was injected into the right hind paw
of male rat (Winter et al., 1962). The methanol extract
was administered (1,000 mg/kg/day, p.o.), aspirin 200
mg/kg was injected intraperitoneally (i.p) 30 min. prior
to the injection of carrageenin. The paw volume was
measured by plethysmometer (Ugo Basil) just before
and 1 to 5 hr after administration of carrageenin. -

Cannulation of bile duct — The bile flow was mea-
sured as described earlier (Yim, D.S. et al. 1997).
Briefly, the abdomen was opened with a midline inci-
sion under ether anesthesia. The common bile duct
was exposed and cannulated. A small cut was made on
the back of the rat to bring out polyethylene tubing
which was allowed to pass below the skin. The abdom-
inal opening was sutured. The outer end of the cannula
was put into a graduated tube for collection of bile
after 1 hr of the oral administration. The dose at range
of methanol (1,000 mg/kg), ethylacetate (500 mg/kg)
and butanol extracts (500 mg/kg) was administered
orally. The bile was collected for up to intervals of 20
minutes to 240 minutes and the flow was expressed as
mg/20 min.

Carbon tetrachloride induced liver injury in
mice — Male ICR mice were used in these experi-
ments. Liver damage was induced by a single admin-
istration of 0.15 mlkg of 50% (V/V) carbon
tetrachloride in cotton seed oil via oral route. Male
mice were divided into five groups of ten, and the first
group was administerd orally with 1% CMC as vehicle
control. The second group was treated with a single
oral dose of 0.15 ml/kg of only CCls. The third group
was treated with CCl; and methanol extract, the fourth
one, with CCl, and ethylacetate fraction, and the fifth
one, CCL, and butanol fraction.

At fourth day, blood samples from the heart punc-
ture were collected from mice using a disposable
syringe and needle treated with heparin. Detailed pro-
cessing was referred to the Scheme L

CCl, | CCl+ | CCle
Control only | McOH Ex [EtOAc Bx. CCl4+BuOH Ex.
1% | 1% | MeOH | EtOAc
DAYT | omc | emc | Ex. Ex. BuOHEx.
1% | CCl+ | CCl+ | CCl+
DAY2 | e L19eMe|MeoH Bx [BtOAc Bx| CCl+BUOHEX.
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1% 1% MeOH EtOAc
DAY3 oMc | emc Ex. Ex. BuOH Ex.
DAY4 s-GPT and s-GOT checking
Scheme 1.
0.15 1,000 500 Experimental schefiule
Dosage| — 1 wlk mlk for hepatoprotective
£ J € |effect on CCly-induced
toxicities in mouse.

1. Measurement of serum enzyme activity. Serum
aspartate transaminase (AST) and serum alanine tran-
saminase (ALT) were measured using the kit (A-san
Pharm. Co. Ltd).

2. Measurement of liver weight. Liver weight from
each group was measured after blood collecting in
order to serum enzyme activity.

Streptozotocin induced diabetic rats — To evaluate
the hypoglycemic activity, studies were carried out on
the variation of blood glucose level after the adminis-
tration of streptozotocin and then a methanol extract.
The blood glucose concentration of each rat was deter-
mined on the 1st day of the experiment before admin-
istration of the extract. Owing to the instability of
streptozotocin in aqueous media, the solution was
made in citrate buffer (pH4.5) immediately before
administration (Karunanayake et al., 1974). For the
induction of diabetes this streptozotocin solution was
injected intravenously (i.v) at a dose of 45 mg/kg.
Blood sugar levels of the animals were determined, 1
week after injection of streptozotocin. The extract was
administered on every alternative day and blood sam-

" ples were taken for glucose estimation on every 24 hr

after administration of extract up to 1 week and 3
weeks of the experiment.

Statistical analysis — For this experiment, results
have been expressed as mean + SD, and the signifi-
cance of the results was analyzed by student's t-tests,
comparing with control.

Results and Discussion

The inhibition effects of each fraction against carra-
geenin induced edema in rat paw were shown in Table
1. In the 200 mg/kg aspirin administrated group, sig-

. nificant inhibition effect (3 hr, p<0.01, 4-5 hr, p<0.05)

was observed when it was measured after carrageenin
injection. At the dose of 1,000 mg/kg (p.o) of metha-
nol extract, significant inhibitory effects of edema
(after 3 hr, p<0.01) were observed. These results are
presumed due to sesquiterpene lactone in this plant
which has generally antibacterial and antiinflamma-
tory activity. The effect of each fraction on bile juice
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Table 1. Effects of methanol extracts against carrageenin induced edema in rat paw
Dose No. of Increased percentage (M = S.E)
(mg/kg, p.o) animals 1 3 4 5(hr)
Control - 6 2193695 3450+6.62 5334+6.14 6670423  6339+8.06
MeOH Ex. 1,000 6 1239+£271 17.53+394 3249+326%*% 5423+3.06 48.75+4.20
Aspirin 200 6 1213+ 1.68 21.58+2.36 33.68x4.19%% 4212+679*% 40.35x593*

*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)

secretion was shown in Table 2. At each group treated
with methano] extract, ethylacetate and butanol frac-
tions, significant increases (p<0.01) of the bile juice
secretion were observed. The type of the secretion pat-
tern of bile juice was slowly decreased through whole
time. Even though methano! extract in the early time
has the strongest choleretic activity, after 60 minutes it
was more rapidly decreased than ethyl acetate and
butanol fractions. This is presumed due to coumarin
which has the choleretic activity as in Artemisiae

Herba (Komiya, T. et al.; 1976). The serum transami-
nase activities of mice treated with each fraction were
reduced more significant than only CCl, treated group
(Table 3). Generally, chemicals as CCL induce lipid
peroxidation, damage the membrane of liver cells and
organelles, cause the swelling and necrosis of hepato-
cytes, and result in the release of cytosolic enzymes
such as AST, ALT into the blood circulation. There-
fore, CCls-induced liver injury has been used as a con-
venient model for investigating radical-induced

Table 2. Effects of each fraction on bile secretion of rats (n=5)

Fraction /20 min. (M x£S.D.)

TIME CONTROL MeOH EX. EtOAc EX. BuOH EX.
20 024 £0.016 0.42 £ 0.012%* 0.40 £ 0.014%* 0.35 £ 0.013%*
40 0.22+0.018 0.31 +0.010%* 031 £0.013** 0.29 £ 0.010%**
60 0.21 +0.020 0.28 £0.013** 0.27 £ 0.015%* 0.27 £ 0.010%*
80 0.19 £ 0.021 0.24 £ 0.010%* 0.24 £ 0.012%* 0.26 + 0.013**

100 0.17 £0.019 0.21 £ 0.014%* 0.22 £ 0.011%* 0.24 = 0.012%*
120 0.15+0.020 0.18 + 0.012%* 0.22 £0.011%* 0.22 £ 0.014%*
140 0.13 £0.006 0.17 £ 0.012%* 0.20 £ 0.012%* 0.20 £ 0.011%*
160 0.13 £0.007 0.16 £ 0.014%* 0.20 £ 0.012%* 0.20 £ 0.011%*
180 0.13 +£0.007 0.15 + 0.010%* 0.19 £ 0.014%* 0.20 = 0.008**
200 0.12 +£0.009 0.15 £ 0.010%** 0.18 £ 0.012%* 0.19 £ 0.012%*
220 0.12 +0.014 0.14 £ 0.008%* 0.18 £ 0.012** 0.18 + 0.008**
240 0.12+0.014 0.14 £ 0.009* . 0.17 £ 0.014** 0.16 £ 0.011**

*Significantly different from the control group (p<0.05)

**Significantly different from the control group (p<0.01)

Table 3. Effects of each fraction with CCls-induced toxicities of mice

Group No. of ALT AST liver weight % of gained
animals (a) (a) (&) liver weight
Control 263x5.27 3.6115.04 1.64 100
CCl, only 10 138.6 +8.79 198.3+7.51 2.05 125.21
MeOH+CCly 10 108.2 + 8.43** 147.6£7.86%* 1.95 119.14
EtOAc+CCly 10 101.0 = 8.15%* 128.2£8.42%* 1.87 114.58
BuOH+CCly 10 97.9 £ 7.4]** 128.1+6.31%* 1.84 112.15

**Significantly different from the CCls only group (p<0.01)

(a) These values are M £ S.D in Karmen units



158

Natural Product Sciences

Table 4. Effects of methanol extract on blood glucose level of streptozotocin-induced diabetic rats (n=5)

Duration of Blood glucose level (mg/100 ml)
Administration Control (normal) Control (streptozotocin) MeOH Ex.
1 Time 564.0 +62.1 530.3+55.0
2 Week 1428 +13.1 560.3 £47.3 188.9 £ 92.9%%*
-3 Weeks 524.1 +36.6 308.9 + 45.2%*

**Significantly different from the control (streptozotocin) group (p<0.01). These values are M + S.D.

damage and its prevention in animal (Kiso, Y., et al.,
1984). Average of liver weights of control groups was
1.64 g and CCl, treated one was 2.05 g. After the
administration of methanol extract, ethyl acetate and
butanol fractions with CCL liver weights were
decreased to 1.95, 1.87 and 1.84 g respectively. It
means that three samples made liver damage recovered
significantly. Until now the barometer of hepatoprotec-
tive activities has been on bile juice secretion, mea-
surements of serum activity and liver weight. The
effects of methanol extract of Cichorium intybus on
blood glucose levels in streptozotocin induced diabetic
animals has been shown in Table 4. The blood glucose
concentration of diabetic rats was significantly low-
ered during the 1 week, 3 weeks at a dose of 1,000 mg/
kg the methanol extracts (p<0.01). In experiments with
many animal species streptozotocin produced perma-
nent diabetes with extrapancreatic lesions that mimic
the pathological status found in human diabetes (Ari-
son et al., 1967). So streptozotocin diabetes is repro-
ducible, convenient and induced a diabetic state of the
graded severity suitable for experimental studies
(Junod et al., 1969).

As a conclusion, it was proved that the root of
Cichorium intybus has the antiinflammatory activity
like aspirin, the prominent hepatoprotective activity
against the radical generator CCl, and the antidiabetic
activity. However, active compounds need to be iso-
lated from extracts or fractions and more informations
have to be taken.
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