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Effect of Yagwan-cheunghyeoltang on Obesity in Rats Induced by High Fat Diet

Sang-woo Park, Chung-sik Cho, Chul-jung Kim
Dept. of Internal Medicine, College of Oriental Medicine, Dae-Jeon University

ABSTRACT

Background : Obesity. the syndrome caused by a high fat diet, is a disease. At the same time, obesity causes diabetes
mellitus, hyperlipidemia. and cardiovascular disease. Recently, its prevalence rate is increasing. Yagwan-cheunghyeoltang (YCT)
used in this experiment is the prescription of Yagwanmoon added to Cheunghyeol-tang which is reported to be very effective in
weight loss controlling and serum cholesterol. It is also reported that Yagwanmoon has significant antioxidant effects and YCT
has a significant effect on blood glucose control.

Objectives : This study was conducted to experimentally evaluate the effects of YCT on obesity in rats induced by high
fat diet.

Methods : The experiment was conducted with 4-week-old male rat s divided into 5 groups. They were a normal diet group,
a high fat diet group, a positive drug control group, a 1% YCT group, and a YCT 3% group. and were tested for eight weeks.

After four weeks of inducing obesity by a high fat diet, rats were allowed to lose weight by following the normal diet group,
approximately 30% compared with 10 rats in each group were determined as still obese.

Changes in body weight and organ weight and serum cholesterol, triglyceride, glucose-density., low density lipoprotein
cholesterol, antioxidant activity were checked.

Results : In the experimental groups, we observed weight loss and visceral fat reduction, improvement of liver function,
reduction of serum glucose, activation of HMG-CoA reductase inhibitor, reduction of concentrations of leptin and it showed a
significant effect on antioxidants and lipid peroxidation.

Conclusions : YCT has significant effects on the regulation of hyperlipidemia and lipid peroxidation associated with
obesity and has significant effects on, antioxidants and lipid peroxidation, too. Additional clinical studies are needed.

Key words : obesity, Yagwan-cheunghyeoltang, high fat diets
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Table 1. Prescription of Yagwan-cheunghyeoltang (YCT)

Herbal name Herbal medicine Amount (g) Origin
B Herba of Lespedeza cuneata 20 Gangwon-do
FUE - Hovenia Semen 15 Gyeonggi-do Anseong-si
Futd+ Lycii Fructus 12 Chungcheongnam-do Cheongyang-gun
% 8 Alismatis Rhizoma 6 Chungcheongbuk-do Jecheon-si
LA Crataegii Fructus 8 Gyeonggi-do Anseong-si
PeRE Cassiae Semen 6 Gyeonggi-do Anseong-si
BiES Polygoni Multiflori Radix 8 Chungcheongbuk-do Jecheon-si
Total amount 75 (g)
2 5 & HA7t F FES 25 23+2 C, AdEE 50£5%.
C57BL/6N 45239 471 mouseZ SLCAHJapan) ZHAZEE 24 TARE 2% 7717, 5= 150-200
258 Y] 19 U A A AN Lux B9 LightDark, 12122 24k 45

7o, A7 FERE Teh @ AolAel 3 vje
A Agel g Ao, w5, A7 9 A

515k, Pl A AEE 1621 gel, 249 4
2AAY 5o A slsked A AW Fd
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clean rack(Three Shine, Inc, Korea)Z AM&-3}te]
AR e A3 AARE ARAEH A
A 2 A JAdgy FEAREE TS
Fate] Al

3) 7171 2 Al oF

£ Ago]] A% nicotinamide adenine dinucleotide
phospate(NADP), ethylenediaminetetraacetic acid
(EDTA), HMG-CoA #A9, dithiothreitol, tris
-HCl buffer(pH 7.4), tetraethoxypropane, methanol,
hepes $F=¥ potassium phosphate buffer, homogenate,
thiobarbituric acid solution, trichloroacetic acid,
TCA, HCl, butylated hydroxy toluene(BHT),
ethanol, bovine serum albumin(BSA) 59 AJek&
DAIICHI(Daiichi chemical Co., Ltd, Japan)elA]
TR, 7IEf Ak AlFelM Fst 44 W
AE EFES AHshth ’%547171“ gdek 327
(A& Korea), J3E (344 (F7). Korea). clean
rack(Three Shine, Inc, Korea), NE*I(EYELA,
Japan), SST-tube(USA), BD micro Vaccutainer
(USA), Hitachi-747(Hitachi Medical, Co, LTD,
Japan), animal leptin RIA kit(LINCO Research,

Table 2. Composition of Experimental Diets

27 o] b2t R0l o|x=

o4 5k
SRS

Inc, USA) vortex mixer(Vision scientific Co, Korea)

5 st

v 3 204l A ¥
5ge %Ter-’F 1 /5 93 247 59 714
'zr) Korea) 2 o #}3}of o
Z7](NE-1, EYELA, Japan)
l’o‘% gto] A& W5 AFRAA
Z83 735 g(ZF 2 981%) & Aok
T
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Jor 3

At rlo pot <
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559 Ao+ Research DietsA}e] The “Original”
High Fat Diets for Diet Induced Obesity(D12492)
£ T3t AAE el A4 o] kg (rodent diet
with 60% Kcal fat), ¥4 2 (rodent diet with
60% Kcal fat with HCA 300 mg/kg, pellet) S 1
23 A EA T2 1, 3%(rodent diet with 60 %
Kcal fat with 1% and 3% pellet)® 27+ A =3}
o T3tk Y9k 2 AR A2y FHAFE
AT (AM2)ell &Fste] Al z3kieH Table 2).

Constituent Normal diet HFD HFD+HCA (300mg/kg) HFD+1% (YCT) HFD+3% (YCT)

Casein, 80 Mesh 200 200 200 200 200
L-Cystine 3 3 3 3 3
Maltodextrin 10 125 125 125 125 125
Sucrose 68.8 68.8 68.8 68.8 68.8
Cellulose, BW200 50 50 50 50 50
Soybean Oil 25 25 25 25 25

Lard* 245 245 245 245
Mineral Mix S10026 10 10 10 10 10
DiCalcium Phosphate 13 13 13 13 13
Calcium carbonate 5.5 55 55 5.5 5.5
Potassium Citrate, 1 H20 165 16,5 16,5 16,5 165
Vitamin Mix V10001 10 10 10 10 10
Choline Bitartrate 2 2 2 2 2

FD &C Blue Dye #1 0.05 0.05 0.05 0.05 0.05

Gross energy content (kcal/g) 52885  773.85 773.85 773.85 773.85
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3) H]% model & 2 A Fo

AlgFogE AAA o) (normal diet) S Fof 3t
normalw=, 1A/ ¥4] o] (high fat diet: HFD)ZS Fof
gt controlit, HFDel| FAItZFE(HCA) S Fo

g positive control?, HFDel YCT 1%2 &-+3
Atg 8 Foi3 YCT-1 HFDOl YCT 3%% &+
gt A2 S g YCT-3342o=2 vrglew, 72+ 1
31 ”W“‘ 02 o] 85 Fok A
4) AF AR Y SFAHFY EA
EE FTES T A AA-e 13], T A
Sl & 13254 43] AF< A 34, A
SAlo) A MR Al AAe 13], o] Al Fol=
13254 43] Atse} S5AuEE &
od HFAL2A# % (g/animal/day) 3 Hdo
2F(ml/animal/day)-& AtEslel+.

5 84 A At

A A A B Ad 20~24412F A
A A7) FEL JH = u].?',%z‘s].o]] oA A A
AgaA A RS LS A L= H(SST
-tube, BD micro vaccutainer, USA)ell o] A&
of 307t WAste] A7) oh, A2 (3,000
rpm x 15 min)3NA 2-& Ao A alanine
transaminase(ALT), aspartate transaminase(AST),
glucose, total cholesterol, triglyceride, HDL cholesterol,
LDL cholesterol 5 A2Hea ZAALS A3kt #}
T¥47] Hitachi-747(Hitachi Medical, Co, LTD,
Japan) & o83t FAgom, BE AFHIA
o A2 A A Tl =ekele] F3he
A& 59},

6) 7+ 2A M ] q4gEF 34

7 zAelA & AAgFS FolchPe] we
2, total cholesterol S Tlatkise} Zak'"o] Wy
©2 triglyceride®] ¥eF-S Biggs'e] whHoz A
Fataidt.

7) HMG-CoA reductase inhibitor 242 =4

KleinsekS-%] ubHoll F3ked 240 mM potassium
phosphate buffer(pH 7.4, 300 mM KCl, 6 nM EDTA,

boal

>~I

15 mM dithiothreitol &)l 2 mM NADPH,
ImM HMG-CoA EAN& %37}‘}04 37°C, 240
nMeAA FFEe] HIE ¢
mM-lem-1& o] 43} A4 E% A3 24
A9 9= 189 1 megd whiAlo] Hajsl=
NADPH®| %2 pmole® ZA|3}5it}

8) A leptin® A4

HA 29 leptin FHFS leptin AL kitE At
43} radioimmunoassay®] .2 =A 8}

A AR ek A

Bansal’e] Wbl whel A& 29 ¢ 2
A A3 150 mM KCl& 53 30 mM hepes <k
Zd(pH 74)02 S 3AM3te] o
700 g0 2 2087 YA Helsle }%“ﬂ% A
I ASNS 11,000 g2 3087 24594 &8s
o] pelletE Az T A5AE oAl 105,000
g 2 607 YA EEEt HEd 235 A9
o pellet= 130 mM KCl &5 hepes SHEo o
2 Qo o}& 7o gl o 2 A FAF o] mlo)
2% 13& °é°*‘:} npe] A2 &3 Axd #§
S Bsh= A AL 0~4 T A2AqA 53
stglom, A B3& 70 Coll Rsiur A
of ARS-3F et =l A A2 bovine serum albumin
(BSA) & ZFEAZE A3t Lowry 59 wWel
wje} 24390’ 4 7+ 279 TBARS e
Buegesh Aust®] WS o] &3le] 2Asog &,
7t 1 g& 5 0nM Tris-HCl buffer(pH 7.4) 4 mlol
Yol #A3et v, #A3+e 20% homogenate 1 ml
o thiobarbituric acid solution(15 gl trichloroacetic
acid Al ¢kl S5 50 mE AH7Fsted L3417 &
0.375 g9 TCA A=} 25 m¢] IN HClE, 182
40 mg® BHT7} &-5-% 2 nl9] ethanol €94 A
7}t 3 2742 total volumes 100 ml 2 9HE)
2 n< AH7hsle] 30z
2 100 T EollA 15%
i"ﬂ/ﬂ YA Ao W
T 94 e 1

=9} vortex mixer® £3}
J ZEFte] w17 3 A
ZA1Z1 3 3000 goll A 1

a
%A% 535 nmel A F%
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7t cytosolell A catalasel] A EE Aebiso] vt
H7e o) &3te] 2R3k Lowryse ¥’
o] &35lo] =R & A3t Fof sample 1 nl T
0.02 mg protein®.& ZA|stg}t. o] Ao A
5 mM EDTAZ} 4% 1M Tris-HCI buffer(pH
8.0) 150 w<} 10mM H:0; 27 m Z8|X FF75
90 wE A7}k & 30% FoF vortex mixer2 &3
AF EFAE 37 CoAlM 1087 vH5A1Z] o
ol7]e] 1 ml % 0.02 mg protein®Z A3 sample
60 wE A7l 3 240 mmollA 1¥7F optical
densityd] WHalEE A3t

g 7F cytosolol M superoxide dismutase(SOD)
o FAEE Leest Yu 59 #7E o] &3l =
At} Lowry 9 HP%] os] whilade A
23l Tof gampleS 1 ml™ 2 mg protein® 2 A
&taict vlg] Al xzste] ¥ .76 me®] xanthine A
okl 0.001 M NaOH 10 mlS AH7}sled SsA)7l
3. oJ7]el 24.8 mg] cytochrome CE 713 o
50 mM phosphate buffered saline(PBS) buffer(pH
78)Z total volumes 110 m= %FE solution A
29 mell 1 m% 2 mg protein® 2 ZA|3F sample
50 W P 30% ot vortex mixZ EFAA
o37]ell (.1 mM EDTAZ ¥-%% 2 M ammonium
sulfate solution®ll xanthine oxidaseZ 7}t solution
B(=t, xanthine oxidase®] ¥ solution A9} test
sample Al F74E 50 wE AH7FsE F solution
BE A7slds o) 187} optical density] 3}tk
o] 0.025¢] o= A, 50 wE H7FEE el
F23 A]7F <t pipettingdt 3 550 mmell A 187}
optical density®] W3leFE ZAsdd =& A
I AbstE 24 S FAL 4 T A2elA A
A3kl
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1) AAF91, Fush WAz 74 34

J 391 A4 perirenal fat)
3 B3t 39 x4k epididymal fat) 2232 WA
Auk(visceral fat)e 2t HEste] FAE A3}

]
gt o 4 m FAR WA ‘}_T’_ hematoxylin-eosin
AL A AAsE & GBelu|goz

Ay Ade HF+E2FH A (mean + S.D)E
715kt &3k normald ¥ HEFH YOTFo &
7k A EA L one way ANOVAOIA 28 3
o] elA== 7% Student's t-testE E3] pd0.05
SN BAA F94E AT A2 F
AA 2= SPSS for window(version 14.0 KOR)&
o] -3kt

m o=

1. Mz Hatof O0|X= Lt

A A 599 AFe] ¥WEE normal
ZAAE ok 50% F7FeEAem, controlwel A&
oF 90%F713k 2, YCT-12elAM = &F 79%=71,
YCT-33el = oF 69%%7}5131 21, positive control
FA = oF 66%9] Z714S Rad). controliol
vgte] YT EFolAM AFe] ZaH Y, 54
A AL YOT-37A #2555 (p<0.01).
positive control-e] 8F%F oA Slv AF A
7} ®el Ao vg YCT-32eME 45 FHE
A 9= GAI7E Bk (Table 3).
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Table 3. Effect of YCT on Body Weight Changes of High-Fat Diet-Fed Mouse
Experimental period (week)

Treatment 0 5 I 6 8
Normal 16.3+0.46 17.8+0.62 20.4+1.32 22.3£1.26 24.3+1.17
Control 17.1+0.45 22.8+(.88* 26.0£1.09* 29.621.05% 32.420.99*

Positive control 16.4%0.50 22.6+0.93% 24.51.15° 25.61.23° 27.3£1.11%*
YCT-1 16.5+0.60 22.4+1 43 24.2+1.88" 26.4+1.97° 29.6+1.947
YCT-3 16.3£0.42 22.4%0.43% 23.520.72™* 25.8+0.65™ 27.7+0.67**

Statistically significantly different from control group by ANOVA test and Student’s t-test(* : p<0.05, ** : p<0.01 vs
control group).

Statistically significantly different from normal group by ANOVA test and Student’s t-test(f : p<0.05, ¥ : p<0.01 vs
normal group).

The results are expressed as the mean * standard deviation.

Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

2. B712H 9 ol OjX|l= Hgt controlZol M= oA dE W= #FHA o
controlell ¥l&] YCT=ZolA $294 slx 7t ofoH(Table 4).
AA, AAe wske #REA eron, positive

Table 4. Effect of YCT on Absolute Organ Weights of High-Fat Diet-Fed Mouse
Organ weight (g)

Treatment Liver Kidney Spleen
Normal 0.802+0.048 0.263+0.021 0.051=0.008
Control 0.787+0.052 0.294%0.020 0.069+0.005

Positive control 0.811=0.041 0.289+0.011 0.067+0.005
YCT-1 0.890+0.066 0.292+0.019 0.069+0.007
YCT-3 0.771£0.057 0.310+0.019 0.074=0.006

The results are expressed as the mean * standard deviation.
Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

3. AL MF|Ek| O]R|= HE ME 3524025 g/day, YCT-3elAE 3.40+0.43
A3 §F A normalel A 4.23£0.62 g/dayelx g/dayel™ positive controlz-ell A= 2.53+0.23 g/day
controlZel Al 3.26+0.5 2 g/daye)slch. YCT-1¢l o] 1=}k (Table 5).
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Table 5. Effect of YCT on Feed intake of High-Fat Diet-Fed Mouse

Experimental period (week)

Treatment 0 5 i 6 8
Normal 3.31+0.53 3.42+0.64 3.56+0.65 3.76+0.87 4.23+0.62
Control 3.00£0.35 2.49+0.14 2.41+0.14 2.69%0.26 3.26%0.52

Positive control 3.00+0.27 2.32+0.64 2.06+0.98 3.00+0.76 2.53%0.23
YCT-1 3.00+0.38 2.50+0.62 2.11+0.81 3.00+0.32 3.52+0.25
YCT-3 3.00£0.98 2.34+0.95 2.65%0.67 3.00£0.85 3.40£0.43

The results are expressed as the mean * standard deviation.
Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

4. S MF| 20 DIXIL st nl/day, YCT-32< 5.59+0.26 ml/daye]™ positive
A3 854 normal¥~S 6.60+0.81 ml/daye]™ control control++2 5.83£0.58 ml/day°]$=H Table 6).
T2 5.26+0.32 ml/dayelsieh. YCT-1-2 5.54+0.26

Table 6. Effect of YCT on Water Intake of High-Fat Diet-Fed Mouse

Experimental period (week)

Treatment 0 5 i 6 8
Normal 2.55%0.32 4.18+0.52 5.58+0.97 5.52+0.52 6.60+0.81
Control 2.57+2.98 4.56+0.71 4.21+0.81 5.70%0.20 5.26%0.32

Positive control 2.40+0.37 4.30+0.94 4.57+0.28 4.74+0.52 5.83%0.58
YCT-1 3.12+0.25 3.89+0.38 4.55+0.58 4.52+0.36 5.54+0.26
YCT-3 2.58+0.52 3.71£0.04 4.59£0.55 5.49+(0.62 5.59+0.26

The results are expressed as the mean * standard deviation.
Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

5. 81X M3EHN w3l 0|X|s GE A el sle A B2 ASHp0.05). positive
1) 717]%0] n)x)= o33 controlell A+ F94 Sl WL A=A

control=ell B3}l ASTE YOTE EFolAM & oreH(Table 7).
14 A 728k e (p<0.05), ALTE YCT-32-ll
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Table 7. Effect of YCT on Liver Function in High-Fat Diet-Fed Mouse
Group AST (IU/L) ALT (IU/L)
Normal 63.64+17.56 21.60£1.31
Control 82.75+21.61° 19.50+2.72
Positive control 77.25£16.68 21.00+1.91
YCT-1 60.17+3.80* 20.50+4.08
YCT-3 60.50£7.51* 11.83£1.72*

Statistically significantly different from Control group by ANOVA test and Student’s t-test (* : p<0.05, vs control group).
Statistically significantly different from Normal group by ANOVA test and Student’s t-test (¥ : p<0.05, vs normal group).
The results are expressed as the mean * standard deviation.

Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

2) AW I3 AAR A v X g5k o Blste] FoA glE W= #EFA 4ok
Control#el v]3te] glucose= YCT-37ollA -2 Positive controli=el = controlZel B3 $-2]A
A 9lE 2ot sl em (p<0.01), total cholesterol, = W= FEAEA ok (Table 8).

HDL-cholesterol, TG, LDL-cholesterol- control+-

Table 8. Effect of YCT on Serum Glucose and Lipids of High-Fat Diet-Fed Mouse

Group Glucose (mg/dl)  T-Cho (mg/dl) TG (me/dl) HDL-C (IU/L) LDL-C (IU/L)
Normal 147.2416.2 110.86+37.1 19.0£16.0 51.6+14.9 17.8+5.4
Control 195.5+14.3° 104.7+41.8 31.2+19.0 51.0+21.7 11.0£4.24
Positive control 212.0+9.8* 141.25+25.9 34.8£2.9 68.3+0.7 13.8+3.9
YCT-1 212.17£9.5¢ 144.3£23.8 H5.5+12.8 69.7+6.7 14.7+4.2
YCT-3 164.8+15.3** 96.7+35.7 33.0+15.9 47.0+18.0 11.9+£5.2

T-Cho, total cholesterol: TG, triglycerides: HDL, high-density lipoprot eins: LDL, low-density lipoproteins:
Statistically significantly different from control group by ANOVA test and Student’s t-test (**: p<0.01 vs control group).
Statistically significantly different from normal group by ANOVA test and Student’s t-test (¥ : p<0.01 vs normal group).
The results are expressed as the mean + standard deviation.

Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

3) 7tz2 W A Asteke| n|X= o3 o ¥]3le] total cholesterol, TG, total lipid: 74
YCT## positive controle= EFoA] control¥- st e, BAA 242 99k Table 9).
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Table 9. Effect of YCT on Hepatic Lipids of High-Fat Diet-Fed Mouse

Group T-Lipid (mg/dl) T-Cho (mg/dl) TG (mg/dl)
Normal 127.3£12.5 16.5£1.6 23.6%3.4
Control 146.7415.6 25.145.5¢ 42.8+7.5%
Positive control 136.5+12.9 21.44.2°F 34.2+6.8"
YCT-1 145.9+19.3° 23.4£3.7 33.745.5"
YCT-3 139.2+11.8 22.9+4.6" 30.8+4.2F
Statistically significantly different from normal group by ANOVA test and Student’s t-test (f : p<0.05, ¥ : p<0.01 vs

normal group).

The results are expressed as the mean * standard deviation.
Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

4) HMG-CoA reductase inhibitor¢} leptin®] % 718t al YCT-37A 23t wEr) =gl

=0 “]i]b o3& H(p<0.05). Positive controli== HMG-CoA reductase
Leptin 5% YCT# EFolA #4319y, 5 inhibitor¥ leptin ZFolA $-2)A QA w3}telg]

AA freld YCT—3foﬂA1 #2590 (p<0.05). H(p<0.05) (Table 10).

HMG-CoA reductase inhibitore YCT E5Foll A

Table 10. Effect of YCT on HMG-CoA Reductase Inhibitor (HCR) Activity and Leptin Content of High-Fat
Diet-Fed Mouse

Group HCR inhibitor (pmol/mg/protein/min) Leptin (ng/ml)

Normal 195.3+42.3 1.84+0.73

Control 156.4+21.8° 5.49+1.624*

Positive control 185.4+19.6** 2.87£0.26%**

YCT-1 162.7+21.4° 4.46+1.80%

YCT-3 177.3+13.5* 3.38+1.15%*
Statistically significantly different from control group by ANOVA test and Student’s t-test (* : p<0.05, ** : p<0.01 vs
control group).
Statistically significantly different from normal group by ANOVA test and Student's t-test (¥ : p<0.05. ¥ : p<0.01 vs

normal group).

The results are expressed as the mean * standard deviation.
Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

5 7rzA & ksl 9 xAgabstel] W& T BReA Ay, 544 942 YCT-3
oJ3F ol A vebgon (p<0.05), SODE= controlol ]
Catalase®} TBARS®: controliell ®]ste] YCT slo] YCTZlAM £-23F #3ls #2E = 9doir)

M4
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positive control#ol A catalase®} TBARSE #a
sldout AL 9lglen, SODE A ¢

A (Table 11).

Table 11. Effect of YCT on Hepatic Antioxidant Enzyme Activities and Lipid Peroxidation of High-Fat

Diet-Fed Mouse

Group Catalase (IUmg/protein) SOD (ug/mg/protein)  TBARS (nmol/mg/protein)
Normal 6.95+0.84 18.73+1.29 2.65%0.73
Control 8.26%1.34% 21.4623.24° 5.391.27¢
Positive control 7.66+2.33" 20.31+3.61 416+1.11°
YCT-1 7.56+3.59" 21.73+2.33" 4.36+2.16%
YCT-3 7.161.26"* 20.39+1.87 4.04+0.87"*

SOD, superoxide dismutase: TBARS. thiobarbituric acid-reactive substances:

Statistically significantly different from control group by ANOVA test and Student’s t-test (* : p<0.05, vs control group).
Statistically significantly different from normal group by ANOVA test and Student’s t-test (¥ : p<0.05, ¥ : p<0.01 vs

normal group).

The results are expressed as the mean + standard deviation.
Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.

6. MAF, F08 WAX|g Ox= "t
Perirenal fat®} epididymal fatelA¥: controld>
of Bzte] YCTZolA H2A slE Wdes 3y

2 ekokom  visceral fatoll M= controliZel] B]dhe]

A ek3teH(Table 12).

Table 12. Effect of YCT on Local Body Fats of High-Fat Diet-Fed Mouse

YCT-32A 94 = 2471 vrebdeh(p<0.05).
positive controlZ-el A& F-9A4 sl& W3l Jet

Group Perirenal fat (g) Epididymal fat (g) Visceral fat (g)
Normal 0.043+0.011 0.1350.041% 0.011£0.003
Control 0.530+0.081* 1.174£0.176* 0.115%0.029°
Positive control 0.587+0.049* 1.406%0.165¥ 0.088+0.026
YCT-1 0.602+0.122% 1.352+0.275* 0.158+0.054*
YCT-3 0.486+0.061* 1.369+0.155* 0.111+0.031%

Statistically significantly different from control group by ANOVA test and Student’s t-test (* : p<0.05, vs control group).
Statistically significantly different from normal group by ANOVA test and Student’s t-test (¥ : p<0.05, ¥ : p<0.01 vs

normal group).

The results are expressed as the mean + standard deviation.
Normal : non-treated group.

Control : high fat diet group.

Positive control : high fat diet + HCA p.o group.

YCT-1 : high fat diet + YCT 1% p.o group.

YCT-3 : high fat diet + YCT 3% p.o group.
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d 725 ESieh oldl uhl controlwe] X w3 ou)z WS o) HAEL ojmEl Aol
i Az HGAN, AEA FAA W3} H ofz} At Aoz ola Aol A|ube] o) =
TEHA FA HEA oz FEAEE A el A A2 23, = Ak A7} AlA FEo
A2 FAC= lipid dropletse] AbAlShe] 7 2 2nEE dgpg Fosle] A Auke] 3y
=}, o]ell Wkl positive control=2] 73 control 2 A z2Ao)| 7o) 2AE ] wmkEg o 07|
T v M= Fos AAEE 24E B Aok, 2| So] oy FHL A= 7
%i%} YT o) Blael M o3 AelS B o) pap 4714 ad=mia) v)ie) Qelo) o
Ao YCTZAME 43 SEH02 AU & g27) A9, of9 Age 714 By
35 Bk F YCTZolAM+ controlZel A 2.9 23]y, o] dgke] A AR, AnE zAs}
o AEd ) AGa, liM A s Bl = aAgalg) A 249 244wl 93
ZEHA, A S 2745 §o3A AA o a9} AHE oMoz A3}y o]y Wi
+ 35 2o (Fig. D). o).
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I PR o
Fig. 1. Representative microscopic findings of the A 3] ALRNE Mo o A Ee] o
:Civerdof rr}ouse(ge)d rr:orhm?ltd(;ett(A),thlg_h— 2 oW 22y A8 E Bz Fn T o

at diet alone (B), high-fat diet containing A o2 52 m

= A Meld oz z4¥le] T4HE ul= u
300 mg/kg.b.w HCA (C) or 3% YCT (D). e sl e Lo ¢
Note foamy hepatocytes distributed in centribolul e SR A WAT dRAse v
ote foamy hepatocytes distributed in centribolular = e o "
region in B and more extensive hepatocytic Thirlieel 25 AAlshs Aol old fE oS
change and congestion in C, in comparison with AAgR 4 30 ke/md o] Ao A, 27 ke/nmd o] ARl
minimal lesions in D. H&E stain (x100). 27} e ;ﬂ.% A o] EukE 7, Alojg SEQ
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A &o] FAaHAE, EAA K4S YCT-3¢
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M 45 FHE 594 sle AA7F B ol

IA A o] o] A F 7L AwkzA e FAE FIHAA
A% 2715 7HHeds’ Wast Bateie, o
Aol Adete] AF Z7F JAl A de
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IA A |2 QI AF F7HE AAlEe 98-S
3= 7;i° 2 B 5 ook =3 AelA e uks &
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B Favol o w2 A 24 4 9l Ao
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7]-"4 —r7ﬂ7} Lk e R
7ke] HlY & streptozotocinel] )3 A A&
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AA Rl 2R 7] o Eo|n¥, 22| HgE= B
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slov, uge 24N Aol o Aow o

27 ool = Ade N controliel B8] YCT
ToA foA e 2k A A HEe 3
HA dsket. o) o] AS A A o] ko] At

AE e 5 99 AR uAe Ae= AW
Alo| 2 ksl A|u) gl wjake] Al ApH 3} 9l w
A z2AWAAE dol Aor FEHY FF 71
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controlwell Al A vgtet. o] £ AgelM 127
Aol 5 g 31F e AF TP SARIAE
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ALTEAS ST W
7} 7184 = o] transaminase”} ﬁé% frelsel wohA
of wetA Frkehe Aoz 7F 23 &4 AR
7} =, A #F 9] AST, AL TEAS A==
_]_x]tg-/ﬂ' o]’ \:‘11-1\47]-0:1 :1/147]-0:1’ X]BJ—7 , ol—.gué
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239 775 el 7HAA Aol & A 4 9l
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¢
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olN

o AL r

insulin¥®*<ldl, insulin® #¥]7} £ glucose®] Al
xo B3 g5 435 glucoses AN
7k, Wb insulin} S-S e 2] %
eJolwl glucose= 27k "okw d=lA g
£ A M controloll BI3ke] glucose YCT-3
A oA glE At dded, o= YCT
Fo37} insulin® ¥RV RS FRATE A
o2 AztEH, oA dTeA YCT7} 5% o&
Moz il HuFHE F/MIIE 23t Qv
Ry g o 9% A7ARES el
HoZ Azked.

Al of AARAL EAo) w2 G A& total
cholesterol, TG, HDL-cholesterol, LDL-cholesterol
S ZAsl9eh total cholesterolE 1A A3} A
Aﬂ_ign,}g] /Hl,ioi —/ﬂjl 7_}}_ /\e]]io]‘:
Lot S5k ATAE A T A Ao
o, sl AT FAHE F oF 1 g9 cholesterole]

m&O
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Ao A YCT# EFelA  controldol 3}
total cholesterol, TG, total lipidE 743}l A=,
AR F94 e AR YCT-1225
YCT-37°lA total cholesterol, total lipid, TG7}
Zrashe 7ol ool &% UM A4t dLs)
2lel Abs g
HMG-CoA reductase & 2€]E A gAdo ut
< &5 24 A 9len o EAE AAsl=
73] HMG-CoA reductase inhibitor2 &3] statin
o2 g#A gty o218 HMG-CoA reductase
inhibitor= 7rol Al cholesterol A4 €4 A
< A3k cholesterol AEAEE AT 719
LDL 484 4% F718kH ¢33 LDL HAE
Ex3ly AaH oz dA LDL-cholesterols # 3}
s el =3 33 TGE 4% 230z As
A7)= 3= 9leF. HMG-CoA reductase inhibitor
+ YCT+ EFelA 7kt a, YCT-32A
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