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Abstract

This study was designed to evaluate the anti—metabolic syndrome effects of capsule-filled cheonggukjang
(CGJ) added with arrowroot (Pueraria thunbergiana) extracts on body weight, adiposity and lipid metabolism
in ob/ob mice. Experimental groups were normal control group (NC: basal diet), positive control group (PC:
2% CGJ), CGJ added with arrowroot extracts group (AR: 2% arrowroot in CGJ), and capsule-filled CGJ added
with arrowroot extracts group (ARC: 2% arrowroot CGJ capsule). Each group was fed experimental diet for
10 weeks. Final body weight gain and atherogenic index were significantly lower in the ARC than NC group.
Serum levels of total cholesterol, LDL-cholesterol, and triglycerides, blood glucose and atherogenic index were
significantly lower in the ARC than NC group. Furthermore, fatty liver and regional lipid accumultion in obh/0b
mice were inhibited in the ARC group. The hepatic activities of superoxide dismutase, catalase and glutathione
S-transferase were significantly higher in the ARC than NC group. Therefore, the anti—-matabolic syndrome
effects of the ARC group were higher than the AR group. In conclusion, these results indicated that CGJ added
with arrowroot mediates its anti-obesity effects in 0ob/0b mice by improving lipid metabolism and antioxidant

enzyme.

Key words: arrowroot, cheonggukjang, obesity, lipid, oh/ob mice

M

A2 442 vs, 34
59 o7 elo] A

é O

Moo =

o A
o
M

*Corresponding author. E-mail: crs3814@hanmail.net
Phone: 82-53-602-1896, Fax: 82-53-602-1898

(4. MR AR ARAE SR} Sohet 2717k oh el
uep WA e YA Yol FHPozH
ool thal Be ATAEE AFT WAL 57
7 913 ABA R 4 EE AAeA2RE 2o

|l HH6).

o
s

2

Uete] AAgel A w

o2 n§e) FHE A

2

2
2 ol
o 4 o rok
o

o

N b =

o g
Bl o] Aol Zol= A
Fe 9E8e ot g A ATHE).
#(Pueraria thunbergiana Bentham)< $-2|Uet&

a

o &

o, iy

S
=

of



e

H(Pueraria thunbergiana)5=%

=2

N

2 73

B

J*}"] 2 Tﬂ‘/]’ﬂ'?—; H|

RS
= 2 =
4, 8% 539 2
A}

g
AR

=0 olﬁzaoi ey
174 A% B F ot
@21 9AekI011). o] st
1APZE 5 AMeE
A% w9 oAt

EERLE

1 Joﬂ A 3%011 742#
o] & A3 74547%
7FskaL 60°Cell H 24*1{%
o}%E} ol &

AaAA AH R

o2

3
S g

i~

ﬂ%*é FE xﬂOJ ZEIN—DPQJr I}

s F\Z o e
O+

L
FD{I
:;l
N
;L
&

HPMC FCCE 55 A 7lE o] &3

[Slde]
/\

/\125—]E13 o

sE > /‘3—? 5%, AlF 40 g A5 9] 47 C57BL/
6]-ob/ob vF-$22E Japan SLC Inc.(Shizuoka, Japan)oll A
TR 157U AT F AF ol AFE3EAT A
A 2 Adgae 3PS 2x 23+42°C, AUFE 55+10%,
3713814 123) /hour, & F7] 12A12H07:00~19:00), &
150~300 lux® 24 = Ath JFFEE AEEE peuetfﬂ
& AE Purina Rat Chow®((F)FFe] bz o}, Q4 d)

FaZAFE AfrEA HFHASES st

He
T
=

2 o2
=, T |

2
x O
>

H|
A
(s}

giLs
‘]

S
ity
k]

i

g
= 0

=

o
=

A

—
(o)}

P

= IZ
Jo @ ¥ K8

==1

rlr ol

=~

< ot F 2] 2% = thEe
webA ALE Az Al AAU T ALS
B3 A A basal diet2 =3 2%
1, & X*% W& 2% 7 AR E
2ol 73 AT 1077 A
o] H 1@ NALGHFE A2 <
A F 13 ZH3 0w, Aol dHTFL FolZel
25 7kl 3kakslgd o). Aol &8 (Food Efficiency Ratio,
FER)2 9713t 5 ASS7HEFS L3 713He] 2ol4
HAFo g kst

1o]

il

%
ofh

‘:Trv
S A| %3} Table 104
AFH AA AF

RS Z\‘!O‘IQ’]— =

Zrx o o~ =

.

2 S
om “~¢
ool 1> o oot

X

O

A ML

<]

HE

3+ &ujy

gl

9] ob/ob Miceol o a3y 783

Table 1. Experimental design and animal groups

Groups Treatment
NC Nomal control (Purina Rat Chow® 5057)
PC Positive control 2% (contain Cheonggukjang 2% in
basal diet)
AR Arrowroot Cheonggukjang 2% (contain arrowroot
Cheonggukjang 2% in basal diet)
ARC Arrowroot Cheonggukjang capsule (contain arrow-
root Cheonggukjang capsule 2% in basal diet)
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Fig. 1. Macroscopic appearance of abdominal cavity in ob/ob mice treated with PC, AR and ARC for 10 weeks. NC: normal
control, PC: Cheonggukjang 2%, AR: arrowroot Cheonggukjang 2%, ARC: arrowroot Cheonggukjang capsule 2%.
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Table 2. Body weight gain, food intake and food efficiency
ratio of obesity mouse fed the experimental diets for 10
weeks

Groups!  Body weight Food intake FER”

P gain (g) (g/day) (%)
NC 21.70+3.137 4.87+0.34 6.360.70
PC 15.10+1.81° 6.28+0.35% 3.43+0.34°
AR 14.00+0.91% 3.39+0.09" 5.89+0.31°
ARC 13.3045.03" 5.84+0.80¢ 3.15+0.97

1)Groups are the same as in Table 1.

Values are mean+SD (n=5).

YFER: Food Efficiency Ratio (%)= (Body weight/food intake)
%100 (g/day).

Significantly different from NC group (p<0.05), "Significantly

different from PC group (p<0.05), “Significantly different from

AR group (p<0.05).
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Table 3. Organ weight and fat weight of obesity mouse fed the experimental diets for 10 weeks (g)
Groups” Visceral fat Liver Spleen Pancreas Kidney
NC 10.86+2.79” 12.66+1.44 0.14+0.03 0.62+0.20 0.98+0.14
PC 10.17+1.24 10.65+0.85" 0.10£0.01 0.63+0.19 0.92+0.09
AR 9.89+1.15 9.71£1.08" 0.10+0.02 0.55+0.16 0.89+0.03
ARC 9.29+1.51 10.32+2.13" 0.12+0.05 0.55+0.12 0.90+0.05

1)Groups are the same as in Table 1. Values are mean mean+SD (n=5).
“Significantly different from NC group (p<0.05).
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Table 4. Effect on serum biochemistry index levels in obesity mouse fed the experimental diets for 10 weeks

Groups” ALB (g/dL) ALP (U/L) BUN (mg/dL) T PROT (mg/dL)
NC 3.45+0.06” 978.13+52.08 20.41+0.73 6.21+£0.12
PC 3.56+0.06™ 545.98+79.02" 18.70+£2.50 6.224+0.34
AR 3.73+0.09" 555.98+79.02" 17.28+0.80° 6.28+0.68
ARC 3.72+0.09% 524.09+24.06" 17.454+2.15 6.21+£0.57

YGroups are the same as in Table 1. ?Values are mean mean+SD (n=5).

ALB: albumin, ALP: alkaline phosphatase, BUN: blood urea nitrogen, T PROT: total protein.

“Significantly different from NC group (p<0.05), bSigniﬁcamtly different from PC group (p<0.05), “Significantly different from AR
group (p<0.05).

Table 5. Effect on serum lipid and glucose levels in obesity mouse fed the experimental diets for 10 weeks
Groups” ~ CHOL (mg/dL) HDL-Chol (mg/dL) LDL-Chol (mg/dL) TG (mg/dL) Al index”  GLU (mg/dL)

NC 267.0647.44” 169.07+7.14 65.09+9.80 164.46+3.31 0.58+0.08 358.13+10.24
PC 243.37+15.53" 208.65+7.63" 16.65+5.43" 90.31£1856™  0.17+0.04™ 348.05+23.05™
AR 242.84+4.64° 211.18+8.73" 11.78+3.06 99.37+17.07* 0.1540.03" 341.9849.23"
ARC 241.46+6.77° 218.64+6.68" 7.96+2.87" 74.30+£5.16™ 0.10+£0.01™  317.46+19.08"

I“Groups are the same as in Table 1.

?Values are mean mean+SD (n=5).

3)Atherogenic index (AI)= (total cholesterol—HDL cholesterol)/HDL cholesterol.

CHOL: total cholesterol, HDL-Chol: high density lipoprotein, LDL-Chol: low density lipoprotein, TG: triglyceride.
3Sjgnificantly different from NC group (p<0.05), "Significantly different from PC group (p<0.05), “Significantly different from AR
group (p<0.05), “Significantly different from ARC group (p<0.05).
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Table 6. Liver glutathione and thiobarbituric acid reactive
substance levels of obesity mouse fed the experimental diets
for 10 weeks

Grouns” GSH TBARS
P (umole/g of tissue) (umole/g of tissue)

NC 1.3940.24% 10.41+0.58

PC 1.59+0.17 9.7140.56™

AR 1.34+0.17 8.96+0.55"

ARC 1.71+0.20* 8.65+0.70™

YGroups are the same as in Table 1.

2 _
Values are mean+SD (n=5). Fig. 2. Histopathology of liver in 0oh/0b mice treated with PC,

Significantly different from NC group (p<0.05), "Significantly
different from PC group (p<0.05), “Significantly different from
AR group (p<0.05), “Significantly different from ARC group

AR and ARC for 10 weeks. Hematoxylin and eosin stain. Origi—
nal magnification, <200. Scale bar=100 ym. NC: normal control,
PC: Cheonggukjang 2%, AR: arrowroot Cheonggukjang 2%,

(p<0.05). ARC: arrowroot Cheonggukjang capsule 2%.

Table 7. Hepatic XO, SOD, CAT, GST activities of obesity mouse fed the experimental diets for 10 weeks

Groups” X0? sop? CAT? GSTY
NC 1.23+0.11% 8.5340.39 226.11428.95 50.6145.69
PC 1.19+0.08 9.16+0.26™ 239.04414.94 60.174+3.99°
AR 1.1240.11 10.98+0.61% 254.30+31.74 57.20+5.02
ARC 1.09+.0.10 11.7640.84 268.55+17.40 61.6246.98%

1)Groups are the same as in Table 1. ?Unit: umole uric acid formed/mg protein.

YUnit: U (50% inhibition of autoxidation of hematoxylin)/mg protem DUnit: pmole HyO- reduced/mg protein.

Unit: umole 2,4-dinitrobenzene—-glutathion con]ugate/mg protein. 9Values are mean+SD (n=5).

Sjgnificantly different from NC group (p<0.05), "Significantly different from PC group (p<0.05), Significantly different from AR
group (p<0.05), “Significantly different from ARC group (p<0.05).
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Fig. 3. Histopathology of pancreas in 0ob/0ob mice treated with
PC, AR and ARC for 4 weeks. Hematoxylin and eosin stain.
Original magnification, x200. Scale bar=100 pm. NC: normal
control, PC: Cheonggukjang 2%, AR: arrowroot Cheonggukjang
2%, ARC: arrowroot Cheonggukjang capsule 2%.
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