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Effects of Hyolbuchukeo-tang Extracts on Blood and Liver
of Hyperlipidemia Rats Induced by High Fat Diet
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"Protessional Graduate School of Oriental Medicine, 2College of Oriental Medicine,
¥Research Center of Traditional Korean Medicine, Wonkwang University

Abstract

Objectives : The purpose of this study was to investigate the effects of Hyolbuchukeo-tang extracts
on the hyperlipidemia rats induced by high fat diet.

Methods and Materials : /n vitro; The extracts prepared for Hyolbuchukeo-tang by hot water extraction
(HH), fermentation(HF) and UMPM extraction(HU) method. The extracts were examined for levels of
polypheno! compounds, antioxidant activities, and inhibitory potencies for HMG-CoA reductase. In vivo;
Sprague-Dawley male rats of weighing 150 +5g were randomly divided into six groups ; normal control
diet(NC), and high fat diet(HC), high fat diet with treated lovastatin of 10mg/kg(PC), high fat diet with
Hyolbuchukeo-tang extracts ; HH, HF and HU treated extracts of 300mg/ke, respectively. Also, we compared
the effects of the extracts of HH, HF and HU on rats fed high fat diet for four weeks,

Results : 1. The content of polyphenol compounds and electron donating abilities(tEDAs) was the HF
higher than HH and HU. The superoxide dismutase(SOD)-like activities were proportionate in consistency
and they appeared highly from all extracts. The HMG-CoA reductase inhibition activities was highest
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activities in the HU.

2. The activities of serum GOT and GPT were significantly lower in the HH and HF groups. The
level of serum triglyceride was significantly decreased in the HF group. HH and HU groups were
significantly decreased in the atherogenic index(Al). The total cholesterol concentration in liver was
significantly decreased in the HF group, and HU showed more significantly decreased in the triglyceride
than of the lovastatin. Also, photomicrographs of liver tissue showed higher fat accumulation in the HC

group than in the HH, HF and HU groups.

Conclusions : These result suggest that the hyper-lipidemia caused by a high fat diet was effectively

inhibited the administration of HF and HU.

Key words : Hyolbuchukeo—tang, high—fat diet, hyper-lipidemia, HMG-CoA reductase, antioxidant

activity
3 2 LIPS S Fa U] F1 g
b7 mpgERES e TV rEEskass, ol
LM 2 qgow L2 ol AR - PRMPHIE

FHZ fuetlMe Aol AT7sigl
uwe} Zke] AFH7E Skt glen, o o]
dete] T3, BdsHAEn 2 Ady
A 2 L Iud, Hv 5o HEHBAEE
o] Wi go] Folxn Yok’ *‘?54474] 2|
3t AR F U AYF T g
AAHE e TAXHo] H|AAR o8 A5
Hol e FH2A FH3A 28U B3
A 2 M7 HAh 2EHE, EFEF

1

O.L

O

N
R

QAo = Kaipm, TEEWEIYY, PRBYER,
KRR, DB Sl A}—%f-;} 2xoz gt
gon el O - MM Bl BAR &
ey RiE, R, AR muntk Bl S
TR - BEREE 2Hoz BEsetd S8
o gk EmEER AhEe]l e MEiol
U Hkol]l digk ATelA e ol ki
e iR o B A A7 oj- &
WA Rugn ok @8, ke g i
B 229l golo ez Apgsh=d], 1 3
ol A d“%ﬁ«l Zzo wifels gE wu
% gol th2 A »}E}

A i
Ma‘r storel AR N
EAE S "?}*C}A 2 4 YL o)Z F3) sheke]

¢ F£8E AEdn uiIR A2 $
A EFS JEE & ke o 9olE Fi
ek aEu ojsel g A L 2%



LYo 9] 59 MATEES iido) BlEANE FHA2

Zhll tigk AFtE o}F] mlulsh
ol A& FuAFF &IV vk &

A2 M ERGS @55+, daFEy 2

UMPM(ultta sonic, mi

EHog

2]

Aok

micro wave, plasma, micro
FE3 FEE9 AT
, walo)g nA¥F
o|-&3t] Ztztel IMAFEMEY
7b A AF AL mlRE 9
gty folgk AFE AV B

o
=
o
=
E.‘t

-

e
l:!

oZi

o

o ©
= 1T
o =
% T
&

1o,

i3

=]

Mo oHm A
it _8, mim
Koo Wl o

O > g o ok
%

fir o
jas)
-
o3

5

. XHE 5'&' =13 =5]

1. M=

1) 4

49 A8 MABEIAS A8 e "
Haggh, o) SAs o e FUAHA
bl skl AbRE T, 1859 W
83 £FE Table 13+ 2ok EY BEo A

|3 FAHE(Lactobacillus  plantarum 3108) 3}

“‘m

f-l

i A9 ik 2 T el oAl e

B %.(Saccharomyces cerevisiae T268)% &=
Ay Fatd T elol| A Fefdol A2t
2 S8

Ag ol AHE-3F Sprague-Dawley Al 31(
AF 150+16g)E (F)LHAE ulo] 2 ofA
Mol AL 2:0C, HE 505%7F $7%)
&4 3 ulg]® stainless cagedll o] 6
r A5 st dnk 1A EE Y
At A-SAIZ & Aol AL

3,
=%

A

=
T

=
T

T
fa

[=1d=4!
[= =]

1) AlEe] M=

Ayl AHEE FEE9
I 2o} & MmAFRES 8§ kZH
Zo} %011 ARSSFITE U B %‘E—T—%“%
E(Hyolbuchukeo~tang of hot water extract;
HH)2 15v]9] &8 7lete $/7izr|E o] &
3led 100°CollA 3412 7HE FE3F o™, (iU
g W3S 2 (Hyolbuchukeo-tang of fer-

AFEE
mented extract; HF)< 15819 &8 713k 3t

L
pul

Table 1. Composition of Hyolbuchukeo—tang Used in the Experiment

A B M (@)
et Angelicae Gigantis Radix 11.25
A Rehmanniae Radix 11.25
L - Persicae Semen 15.00
KIAE Carhami Flos 11.25
FRE Ponciri Fructus 7.50
Vi Paeoniae Radix Rubra 750
JLEE Bupleuri Radix 375
H Glycyrrhizae Radix 37
E= Crudii Rhizoma 3.75
FEAT Platycodi Radix 562
Yol Achyanthis Radix 11.25
Total amount 91.87
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Material of Hyolbuchukeo-tang (crude mesh)

|

Hot water extract Fermented extract UMPM’ extract
+ Added with 15wol. DW. « Added with 15wl D.W. * Added with 1 Swol. D.W.
* Extracted with hot water » Extracted with hot water * Extracted with UMPM* (65C,
(100°C, 3hr) (100, 3k} 3hr)
Filtration Filtration Filtration
| Autockeved 121 €, 15min)
Fermentation
* Inoculated with Lactic acid
becteria & yoest (3%)
* Fermented (30 C, 36hs)
Filtration
Evaporation Evaporation Evaporation
Freeze drying Freeze drying Freeze drying
HH HF HU

Ultra sonic (26KHz) 20min
. UMPM E Ultra sonic (65K Hz) 20min
[~ Ultra sonic (128K Hz ) 20min
Microwave (2450MHz) 30min

With plasma & micre bubble

Fig. 1. Extraction method of HH, HF and HU
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&, 97 ¥ 121ColA 158 BT, YA
F AT &8 A g 2 2%y HEs
& 30TCAA 36A1RF L& (final pH 4.0£02)A#
A8 2 AN 3, MARRRE UMPMS
ZE(Hyolbuchukeo~tang of UMPM extract;
HU)& UMPM* & 7|(MEDIPS, UMEX, Korea)
§ o83t 15u)el 28 7Feted 66ColA 34
7+ %<t ultra sonicwaves, micro waves, micro
bubble 522 A& F&% T A A
ol AHRE FEEL 32 ¢ U2 Y F
&3t FAUAZR F AN
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& (normal control group: NC,
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n=5)7 TA|EAojFo 2 REF}
Baolz Qg X¥F 3t9.0.H

% Aol oAl A o]dj & (high
fat control group: HC, n=5), ZA|¥l0]d) lo-
vastatingoda*high fat diet + lovastatin group;
PC, n=5), A el IMFERE E55%
& o F(high fat diet + Hyolbuchukeo-tang
of hot water extract group: HH, n=5), 14|
uraolo] IMFEPEE LEFEE FoT(high
fat diet + Hyolbuchukeo—tang of fermented ex-
tract group: HF, n=5) ¥ 3x|¥]olo} fifs
ZFE UMPMFEEE 5o F(high fat diet +
Hyolbuchukeo—-tang of UMPM extract group:
HU, n=h)2.2 o] 453 Agstit. AT

% dzze HeddTE, FAETL lova-
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statin 10mg’kg, 2t A& FE2EFALL 35
I0mg’ked] B2 Fosigon, Z Alg F
B 300mgked] FEE A Aol B 4F
o AT Fojsidk AF 4] Table 2
9} o] A olTe AIN-3 diet'®ol 3o
Azxsted FFBIAL, LAY HolFEe AWF
Ho= lardE AHE3te] AIN-93 high fat diet
o] 202 AxsIYow, F dF 40%S
Ao 2 Fasle AlgEhdt

3) In vitro assay

D % Zg9s 3= 63'%‘: &4

% ZY9E 392 ¥e Folin-Denisy™
< $83l9 SA3AY. F, 7—? FZE ANBE
ol &8l lug/ml FEE FAM3l 2 N
Folin A% 200 & #H7lstn & Ed3te 38
b wREHY. G 10% NaCO; 2mE A
7¥ste] AZeA 1A7F 59 HA§ & ELISA
(Bio-Tek Instruments Inc, USA)E o] &3}
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(2) g3t &4 &4

@ DPPH =& &tz 274%: Blois ¥
o &3t z} &89 DPPH(a-a-Diphenyl-p
-picrylhydrazyl radicals)oll gt 443 a3}
2 24890 94 5] Ao 40x10*M
DPPH £ 150uE 713lx, E6te] A&
A dbgAI AT o] Hhg-og 525mmo A F
& ZAsen, AxFe a3 AR
A3 FHE AolE o

mh ofl
b1

7}
WES(9%) % R
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@ SOD fAF #44%: SOD assay kit(Dojindo
Molecular Technologies, Inc., USA)E o]-&-3}
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Table 2. Composition of Experimental Diets
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Ingredients Normal diets (g26) High fat diets (g%)
Casein 20.3 243
Corn Starch 397 106
Wheat powder 13.2 145
Sucrose 100 194
Cellulose 5.0 56
Soybean Qil 7.0 28
Lard - 17.3
AIN-Mineral Mixture 35 50
AIN-Vitamin Mixture 1.0 1.1
Choline Bitatrate 03 0.2
Total 100.0 100.0
Protein(kcal%) 81.2( 21) 974 ( 21)
Carbohydrate(kcal%) 251.6 ( 64) 1784 ( 39)
Fat(kcal%) 63.0( 15) 181.4 ( 40)
Total calories 3%.8 (100) 457.2 (100
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(3) HMG-CoA reductase *3j&4 =3

HMG-CoA reductase A3&4L Kleinsek
So By wet 2AYTE F, 1k cuvette
o Z+ A& 204, 0.5uM potasium phosphate
buffer(pH 7.0) 100x¢, 20mM DTT 100x¢, 3mM
NADPH 100gf, 49 1008 7F3lkar HH-g-<
9] 25§ 7CE YAEA & ¥ 3mM HMG-
CoA 1008 713l FAnukgS AlZFstAA
30nmell A 5839 FRFE ¥HIE 7| EI
=% HMC-CoA WAl FHFFE 71 blankZ
HHSAIZl FRES] WSlE FAl 7|E3ld o
< 2ol gAst JAGAS AEEAT

A &4(9) = [1-(control®]  F2543}-control
blank®] &3%)/(sample®] &3 =¥3}-sample
blanke] FZ=®3H] x 100

5 In vivo assay

(1) B % =49 AH

dEEee] A2 AHFs7] Al 4EF8
4N BN F etherZ vls 5T
F AN 2dE AAs AT AAE B
2 1A A F 3000rpmolA 20837 €
A st @32 EYstn 4 AR
-0TAA ¥F Basio. AF F FA 34
Fog AYE £ HIs AYHETE
AHE F 722 FEE AAA

(2) 839 GOT, GPT &84 =4

8% 9] GOT(glutamate oxaloacetate tran—
saminase), GPT(glutamate pyruvate transami-
nase)9] 84L& Zztel £A4-& kit(Bayer, USA)
o] g3t AEEA7)(Advia 1650, Japan)Z
A3

e e

(3) A XA v= 54

g4 Fo ¥ Fd2HE, 422, HOL-

46

ZY2HE vET 38 kit(Bayer, USA)E
o] &3ty AHFEA7]|(Advia 1650, Japan)E &
Atk 27 31x|4=(atherogenic index : A&
Haglund 579 #38{(% 2¥2HE - HDL-
ZY2HE)/HDL-Z82H E)E o] &3l A
Abetsact.

@) % 239 A ¥x 4

7+ 249 AL Floch #H* ez 323
o A9t = 7+ 23 2g°) chloroform :
methanol=2: 1(v/v) £3-8H4L Potter-Elvejhem
type glass homogenizer(ClassCol, LLC., Terre
Haute, USA)E o|-&3te] #@s3 ¥ 3200
mmol A 1087 94&23}13, chloroform3&
Hste] 74z A7 F oehL Sm= HL4T F
Ngg AHgsdth 7k 239 F ZeH2HE
3 FAARA s 479 AL kit(oRHA
of )& ol g3t FFEE AU

(65) 239 dn|R3 #F

r ZAN Rag e A wFe
915l NBF buffer(pH 7.2~7.4)0 nAg t}
& 4, g5 #3AHE AR F paraffin o
% hematoxylin-eosin®. 2 @M3te] ko] 2|8
W &H(fatty change)9t FEA|Hol|A{e] AE
a71& Fstv|Z o2 FFIA

3. AKX

RE g9 SAEMLS SPSS programe ©|
23] g9 vix EAF X (one-way ANOVA)
o2 HAAs PHF+FFLAE Yehiglen,
49olA ZHAL Duncan’s multiple range test
o] we} p<0.05 FEAA HAsAH
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32.31ugym¢, HU 3l4lpg/mie® Yeh} EE
FZEA "k e FFE Y
. o1zt
2. sHotatEhy
1. & Ecld= sigE o
Ztzke] MAFERE FE8S ascorbic acid
F&Yd wE ZH7te] FBBE 28 £ YxTo2 3o Sng/me] FxA izt
o] & EuE SIEY g AAAsHA 8A3E ZA34HTable 3). &, DPPH
2 ¢#d ascorbic acid(0.1lmg/m)E tRFL. gz AA%L ascorbic acid(0.1mg/me)ol A
2 3o =439 ckFig. 2). 2 A3}, ascorbic 04529%9] 3At3sg wel ¥ HFE 38.63%,
acid7} 7250ug/meoll ¥l HF 3652ug/ml, HH HH 2886% 2 HU 2502%9] &2 2 3ilsks

100 -
80 |- a

60

(ug/mt)

40 +

Fig. 2. Contents of total polyphenol compounds in various extracts from Hyolbuchukeo—tang.
Data are meantSE values. ®Significantly different among six groups by Duncan's
multiple range test(p<0.05). HH: Hyabuchukeo-tang hot water extract, HF : Hyolbuchukeo—
tang fermented extract, HU : Hyolbuchukeo—tang UMPM extract.

Table 3. DPPH Scavenging Ability and Superoxide Dismutase(SOD)-ike Activity
in Various Extracts from Hyolbuchukeo-tang

DPPH scavenging ability (%) SOD-like activity (96)
Ascorbic acid 945240.13° 99.17 + 0.01°
HH 2886+1.89° 57.12 + 0.07°
HF 3863+0.50° 5992 + 964°
HU 25.02+1.95° 4793 + 0.44°

Data are meantSE values.

*gignificantly different among six groups by Duncan’s muiltiple range test(p<0.06).

HH : Hyolbuchukeo-tang hot water extract, HF : Hyolbuchukeo-tang fermented extract, HU: Hyol-
buchukeo—-tang UMPM extract.
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€ B2 £¢, SOD FAHEAI 2 Smg/mes]
%% Al ascorbic acid7} 99.17%¢] ¥ ¥4
€ Yehd ¥hd, HF 59.92%, HH 57.12% %
HU 47.93%2 Jelbstct

3. HMG-CoA reductase ™ il &4

Ed2EE9 AFY HAA vAE 9L
ot 7] A3l 10mg/mé F=NA lovastating
HzroR 3l AABAPE S KFg. 3.
1 A, lovastatin® 5563%2] AHBAPL 1B
Q1 whH, HHE 59.71%, HF 45.75%°]9lon,
HUE 6862%2 71} &2 AsE4L 249,

4. @¥ 32| GOT, GPT &4oi
0|l HE

¥ %9 GOT, GPT &4¢ 24% 2%
Fig. 4% Zo. &, GOT €42 uWzZ3 va
P& o Pz (lovastatin)o] 22650 IU/LE
7P A Yestth olel gk HHZ 11650,
HFT 15225 % HUT 13675IULE AP

100 ~

60 b

(%)

2% 227 FuiZF(lovastatin)oll H]& §
A3lA Y& X8 Bt £ GPT A&
2 BOIULE 713 & 4L B
for, HF9 30009 HUT S 2825 IU/LE
FAJdZF(lovastatin)®] 3250 IU/LEY #9]
Al & A& B4

5. 8y ZAMX|A, SZYAHE,
HDL-2a|AH 22 5T
&Y A 31X =(atherogenic index)

83 Fo FARNA, FZU2HE HDL-Z
d2HE FX= Table 49} 2t} 83 FAR
A = AATo] 64 Pmg/dl, tiERTe] 1035
mg/de, %dthZF(lovastatin)©] 7450mg/dLo. 2
velsttt, HHE 84.25mg/dl, HF 43.75mg/de,
HUT 53.5mg/deo.2 Yeh} AHFE EFA
2ol vlgte 944 A FArIAeH 5§
3], FdNZF(ovastatin)® BlastH WEF
EE3% UMPMF&39AM #9934 #ige
Bk

% ZY2HE FEE dF2T°] 63.5mg/dl,

Lovastatin HH

HF HU

Fig. 3. HMG-CoA reductase inhibit activities of Hyolbuchukeo-tang extracts. Data are mean%SE
values. ""Signiﬁwnﬂy different among six groups by Duncan's multiple range test
(p<0.05). HH: Hyolbuchukeo—tang hot water extract, HF: Hyolbuchukeo-tang fermented
extract, HU : Hyolbuchukeo~tang UMPM extract.
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Fig. 4. Effects of AHyolbuchukeo-tang extracts on serum GOT and GPT activities in rats fed high
fat diet for 4 weeks. Data are mean+SE values. *Significantly different among six
groups by Duncan's multiple range test(p<0.05). NC: normal diet control group, HC:
high fat diet control group, PC: high fat diet + lovastatin group, HH: high fat diet +
Hyolbuchukeo—tang of hot water extract group, HF : high fat diet + Hyolbuchukeo-tang of
fermented extract group, HU: high fat diet + Hyolbuchukeo—tang of UMPM extract group.

Table 4. Effects of Hyolbuchukeo-tang Extracts on Serum Lipid Profiles in Rats Fed High Fat Diet for 4 Weeks

Serum of lipid profiles

Group Triglyceride (ng/dt)  Total-C (ng/d?)  HDL-C (mg/de) Al
NC 6475 + 15.85™ 6575 + 798 1525 + 143 329 + om“b
HC 10325 + 7.3%° 6325 £ 6.11 1350 + 1.32 372 + 0.35°
PC 7450 £ 2.36% 5775 + 451 1400 + 1.08 312 + o.ozaf‘b
HH 8425 + 17.86™ 56.75 + 5.07 1475 + 075 283 + 021°
HF 4375 + 554° 5050 + 6.02 1225 + 143 312 £ 0.04%
HU 5325 + 662° 4650 * 11.23 1225 + 225 267 £ 0.25°

Data are mean*SE values.

abSigm’ﬁca\ntly different among six groups by Duncan’s multiple range test(p<0.05).

NC: normal diet control group, HC: high fat diet control group, PC: high fat diet + lovastatin group,
HH: high fat diet + Hyolbuchukeo—tang of hot water extract group, HF : high fat diet + Hyolbuchukeo-
tang of fermented extract group, HU: high fat diet + Hyolbuchukeo-tang of UMPM extract group.

Sz F(lovastatin) 57.75mg/deE  JERTY, T3 HDL-Z¥2HES gz 7239 1350
HHT 56.75mg/dl, HFF 5050mg/dé 2 HUT ng/de, A thZT(lovastatin) S 14.00mg/de= 1}
46 0mg/dee] o5 hFE GAUFRT b] Ebxtew, HHT 147mg/dd ¥ HFT, HUT
3 e TEE BYo, Fg Aol §lsdh 7}+7} 12.25mg/deo) A -
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3}2)4=(atherogenic index: AL): o
£ 372, FAdu =T (lovastatin) 3.128 VERG
= 1] HHTL\_ 283, HF¥ 312, HU 267
z R A dlzatel Wls)
£3] HHT3 HUZIA

A o]
TFE Yo

om,
Z 1 (lovastatin) @ B]$=3F

o] ZEAHE

o

i x

2] A AFTE Table 59 2t} 7+
zAe] F FY2HE FEE RTA 3979
mg/g of liver, ¥JlZT(lovastatin) 31.16mg/g
of liver2 A2l 24.30mg/g of liverd] H]3)
S7HE Ak olo Wk} HH:, HF T % HUT

2 74z} 3541, 3292 ¥ 33.00mg/g of liver®

L

deht dzEel v 4gF 2% felde
2 Zaal,
wg, 3 239 FHAD FEE Tl

34567mg/g of liver® A4w9] 13546mg/g of
liverdll Hl&] F28tA F716t¥ 2, SHANZRT
(lovastatin)2 292.06mg/g of liver2 745 %th

HF 2 307.08mg/g of liver, HUT*2 206.89mg/g

of liver2 YeEh} thza# FA iz E(lova-
statin)oll H]8} frJA o2 ZHAasr)
7. 2F =E|o| X|dreA mbE
o zAe AW AAAHEE dFE A
Fig. 5ollA B e} o] AdTe] AHEE
A ANg g3t 2 wjdEo] o iz
T2 xR AW YAt dAHom A
TE& Pt wig A A FAAE Bk
a2y HHES 331 3 X pESo] Ay
Rew HCEo Bl <kstA et =%

HFZS #e 77t 9% o3 512120# HU
T2 2 AukE 3 M EZA widgo] A

Qo gl B ZEsk oAl el

E

Sk

Table 5. Effects of Hyalbuchukeo~tang Extracts on Liver Total Cholesterol and
Triglyceride in Rats Fed High Fat Diet for 4 Weeks

Liver of lipid profiles(mg/ g of liver)

Group Triglyceride Total cholesterol
NC 13546 + 17.9° 2430 + 2.64°
HC U567 + 80.76" 4484 + 074
PC 292.05 + 2524 31.17 + 198"
HH 3475 + 22.34° 3541 + 153
HF 307.08 + 13.21% 3292 + 258
HU 20689 + 238" 3300 + 167

Data are mean+SE values.

*Significantly different among six groups by Duncan’s multiple range test(p<0.05).

NC: normal diet control group, HC: high fat diet control group, PC: high fat diet + lovastatin group,
HH: high fat diet + Hyolbuchukeo-tang of hot water extract group, HF : high fat diet + Hyolbuchukeo-
tang of fermented extract group, HU: high fat diet + Hyolbuchukeo-tang of UMPM extract group.
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Fig. 5.

Fig. 6.
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% 3 :
Light micrographs of epididymal adipocytes in rats fed high-fat diets with Hyolbuchukeo-
lang extracts. Magnification of histological sections x200. Representative pictures of
hematoxylin and eoxin-stanied paraffin sections of epididymal adipocytes from rats fed a
normal diet control group(NC), high fat diet control group(HC), high fat diet + lovastatin
group(PC), high fat diet + Hyabuchukeo—tang of hot water extract group (HH), high fat
diet + Hyolbuchukeo-tang of fermented extract group(HF), high fat diet + Ayolbuchukeo—
tang of UMPM extract group(HU).

140
- 120
3
Z 100
-]
=)
= 80
[}
£ 60
>
=t
5 40
-7
R 20

0

NC HC PC HW HF HU

Effects of Hyolbuchukeo-tang extracts on sized of epididymal adipocytes in rats fed
high-fat diet. Data are meantSE values. ®Significantly different among six groups by
Duncan’s muitiple range test(p<0.05). NC: nommal diet control group, HC: high fat diet
control group, PC: high fat diet + lovastatin group, HH: high fat diet + Hyolbuchukeo-
fang of hot water extract group, HF: high fat diet + Ayolbuchukeo—tang of fermented
extract group, HU: high fat diet + Hyolbuchukeo~tang of UMPM extract group.
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Fig. 7. Effects of Hyolbuchukeo-tang extracts on hepatocytes in rats fed high fat diet for 4

3

weeks. Magnification of histological sections x200. Hematoxylin and eoxin—stanied
paraffin sections of liver from NC: nomal diet control group, HC: high fat diet control
group, PC: high fat diet + lovastatin group, HH: high fat diet + Hyolbuchukeo—tang of
hot water extract group, HF: high fat diet + Hyolbuchukeo-tang of fermented extract
group, HU: high fat diet + Ayolbuchukeo—tang of UMPM extract group.
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