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The Effect of Hasuogamibang on Hyperlipidemic SHR and Antioxidant Activity

Su-ik Kim, Nam-uk Kim, Sang-yun Jeon, Seok Hong
Dept. of Internal Medicine, College of Oriental Medicine, Dong-Shin University

ABSTRACT

Objectives : This study was designed to evaluate the effect of Hasuogamibang (HGB) on hyperlipidemia and antioxidant

activity.

Methods : For this study, we divided four groups of rats (normal WKY group, normal SHR group, high cholesterol diet
and saline-treated SHR  group, high cholesterol diet and HGB-treated SHR group), and observed the change of body weight,
weight of liver, cholesterol, triglyceride, glucose, albumin, histologic change of liver and aorta, lipid peroxidation and antioxidant
activity of liver tissue, and cholesterol gene revelation control efficiency.

Results : Total-cholesterol, LDL-cholesterol, triglycerides were decreased significantly by HGB. However, HDL-cholesterol
increased significantly. The tissue of liver and aorta were controlled defect by HGB on histologic study. Lipid peroxidation and
SOD of liver tissue was decreased significantly by HGB. Gene revelation of ACAT and HMG CoA reductase in hepatic tissue

was decreased significantly by HGB.

Conclusion : This study suggests that HGB is significantly effective on hyperlipidemia and antioxidant activity.

Key words - Hasuogamibang(HGB), hyperlipidemia, antioxidant activity
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EREEIR, BEmIEESte o8, TEIFH, FEE Table 1. Composition of Basal Diet

Prohe Rk, figEshe SR, HARRESH Composition Content

T WK, R, FVIMEShe B, ITRIAA, [ Crude protein above 22.1%

PSR ik, AR, THIBREE S, (T Crude fat above 80%
Crude fiber below 5.0%

RO, wOREske B4, R, ek

K oz AR Yoz getHoz ¥F Cruce ash o
AAY FAE FHaAE AR AR Aol Phosphorus above 0.4%
.
ofell Axk= fIFHLIA )] FF&+ 3L cholesterol Table 2. Composition of High Cholesterol Diet
Aoz fdd 3AYS SHR(spontaneously Diets ingredient Concentration(g/kg)
hypertensive rat)oll 73+ Foste] Az 2 7+ & Purina mouse cow 750.00
2ko] W3} g% cholesterol, triglyceride =74, 7t} Casein 75.00
o] 22A HAL 2+ 229 fjgh 3itsle Cocoa butter 7500
A 9 7k 229] cholesterol 1A} W&o ©|X|= Dextrose 2500
9% S BAHel 493 A%E A3/l B S o
h= wheltt. Cellulose 1250
Sucrose 16.25
" A s Mineral mix #200000 875
Sodium cholate 500
A= Vitamir.l mix #3.10035 2.50
’ Choline chloride 1.25
) 5% 9 ASEA Total 1000.00
B Al ALgE 238 Fe= AT 180~220 ¢
o &4 WKY(Wister Kyoto rat) ¥ SHR 9) ok 7
(spontaneously hypertensive rat)o|™, 4% @47} B 290 AL 3149 74N Hasuogamibang
A 1PBALES I cholesterol 2]0]A}& (Bio-serv, © o5} HGBZ %713he] T4 oFEo 93H.do]
USAE At Aolstdx =5 Fis] a7tk o At BagE o st JAg
AL 22 £ 2T, AUFE 50 £ 10%, ZHARE 124] % Aesian

ZHOT:00~19:00), 2% 150~300 Lux@ A& 3}e]
27U AFA Ao AeAZ £ AlF Wt
UAs A FvHS Awsle] A Ags)
Atk gut AFE 9} 31 cholesterol 210 AFE9] ZA]
W& E32 o33 ZtH(Table 1, Table 2).

47



si42tolgol TAES SHR L EMslol olxt oa

Table 3. The Compositions of Hasuogamibang (HGB)

Herbal
name
e Polygoni Multifiori Radix 30
SHET Rosae Leavigatae Fructus 30

Scientific name Volume(g)

Q] Cassiae Semen 30

FEa Coicis Semen 30

B Artemisiae Capillaris 91

Herba

IE. Alismatis Ehizoma 24

A Crataegi Fructus 18

%W Bupleuri Radix 12

f’ﬂ?ﬂ“ 4 Curcumae Radix 12

PN Camellia sinensis 6
Total amount 216

2. 2t ¢
1) In wtro

(D ks &4 =4

@ 2,2-diphenyl-1-picrylhydrazyl(DPPH) 4%
37

150 nm DPPH/EtOH 100 ol HGBZE 1000,
500, 250, 125, 625 pg/ml FEZ At 50 ulX
A74sk F 37CoIA 087 WHEAIA, o5 &%
T 517 moll A S35k ofef o] Wio g A
=3

DPPH £A%5(%) =

7o 4% - HGB Tl 335

EESDE S )10

@ Superoxide dismutase(SOD) fFAFEA 574

HGB 0.2 meol| tris-HCI buffer(pH 85) 2.6 m¢=}
7.2 mM pyrogallol 0.2 ME 7}ste] 25CollA 10&
HkS- ? 1 N HCI 01 mZ W& FAAA &
AG 420 oM EFEE SAI buffers H7}
iz 7)\

& FHE%&P_E atof ofef o} Lol Ajee =

SOD ‘rr"} (%) =
HGB %9 %ﬁ
buffer A7+ &3

100—{( x 100}

1
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holesterol 2]o]9} 2]+5 FH

1 HGBEAFE 11 cholesterol
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Jolo] B2 289 Sg3dt ﬁ_or,] 7] o2 M1T
o2 md A F Az AT+ F

Az %7}%% 1 cholesterol “O] EoE A7+
i 39Y 93 4o A5}

F 5 12A7 84 F etherZ
X ]/ﬂ 12 HIEOV‘]'Q fﬂoﬂﬁ. _15&4—3}
o] 5 mlE 15 ml conical tubed] 2o 6,500 rpmol
1587 94 E2AA Hs ek UmA
6 mo] Fg EDTAZ} H7Hd FHo] Hol %
< stk

) 84 4 8% =

welg d84 371718 o83t total
cholesterol, LDL cholesterol, HDL cholesterol,
triglyceride, < 743t}

(5) Hematoxyline & eosin &4}

2 AgzeN 428 7 % UEY =
10% F/4 X2 484t 143l & &
FEREANAM 12A7F At 24 U 14
A AAsGA 229 g5 s 604 of| A -
100% €&l o|27)71A] T& 4
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of
=

ol ¥
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A g steh 2ee AL ALY 25

=)
14 7] (microtome) & ©]-&-3to} 3~4 ym FAZ A

A2 W5 @ s 2 ¥4 BYS A v
hematoxyline?} eosin(H&E) ¥l A8 2A]3}
o] 1008 #Ftan Bl A #AsHTh
Tissue Preparation Processing
0,
FIXATION /-
Formalin
§ Washing Tab water, 12hrs
60%, 70%, 80%,
DEHYDRATION 90%, 100% 1 to 2 hrs, each
Ethyl Alcohol
L 4
CLEARING Xylene 1 to 2 hrs, each,
2 times
L 4
. . |2 hrs, soft
INFILTRATION | Xylene : Paraffin and hard each,
4
EMBEDDING [ Paraffin Wax |
L 4
SECTION ] Microtome \3—4;1111
¥
, Hematoxylin Hematoxylin : Smins
STAIN & Eosin Fosin : 1min
OBSERVATION
Scheme 1. Tissue preparation processing

6) 7+ 249 FLBA 24

Az 7+ PBSZ MHEY $ELS AASL
1 g9 7+ 2349 10 me2] 025 M sucrose / 0.5 nm
EDTA /5 nm N-2-hydroxylethyl-piperazine-N-2-
ethane sulfonic acid(HEPES) §9-& 7}38led ultra
homogenizerg ©]&ste] W st A vjstAth
s g 89S 4T, 600 xgZ 1587 Y4l Eel3)
of 3 9 wiopyf FES AAS $ 47T, 8000 xg=
3087 94 BEEste] 1 me] AHs9e TBARS &

F=ol ARESgT WA= 4T, 10000 xgoll A
0eAF 94 Rt A T dRE A

048] <] ethanol : chloroform(5 @ 3) Y&

tlo

S U] 47T, 10000 xgoll A
e 45 AE superoxide
dismutase(SOD ) A= Ao ARSI Catalase
B4e phol S 4T, 10000 xg® 3027 94 i)
3fed A& AAE (.25 M sucrose o] HEA]
71 o ThA] 4T, 10000 xgoll A 2087 94 &2
sle] Ao HAE 025 M sucrose £42 7}3)

@) Jﬂr*&ﬁw A TBARS) f:% =4

2006 M ¥ J’Ei 1
& AAE 005 M 33t 25 mie} 0.6%

TBA 30 mlE 7kste] & 4 & BT F& F
Zol| A 30-1%7& 7tEstth. k8 ¥ n-butanol :
pyridine(lS D &3 30 mE el & e

% 1500 xgoll A 1027+ 94 v‘%ﬂ‘é}ﬂ eds A
atod 530 mmeolA FREE SHEATH

@ k3t &4(S0D) B4 =4

Oyanagui®] W99 Z35}e Cytochrome C, 2
UM xanthine sodium, 50 mM sodium phosphate
buffere] 712 aihHS Wi QA3 A71E
xanthine oxidase 50 ulE ¥il FHEE AHE51A9
550 nmel|A 28-7+e] RS =438k Xanthine
/ xanthine oxidase ¥ 2 AAE superoxide
anion® ¢J8} cytochrome C7} $d== AL =3
sl=d], SOD9 93l superoxide anion®] ¥o] 744
3l cytochrome C7} WH3lele @S o] 8314
SOD 84S =A39th Cytochrome CY 39S
50% s F& SODY 1 unitZ A< 3tk

@ Catalase 84 =4

Aehie] WS o]g3 e 50 mm potassium
phosphate buffer(pH 7.0) 2.89 m¢ol 712 30 mM
HOp 100 plE Yol 25ToA 587t vkg- AT
oA710) &4 10 WS 7Fskel BhA] 25T, 240 mn

o 8
__)r_"
n!
—1:

o{& ru
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A=l
TS AT 54849 H9 e 1%
mg protemO] £3)8= hydrogen peroxided] %%
moleZ A5} T

(7) Real time quantitative RT-PCR

@ RNA %

ool Zb ZFo] RNAzolB 500 S Y
homogenigeri UH}?} < chloroform (CHCls) 50

(5 H7FeE $ 15 27 oA EEH4 ol ¢
—Oﬂ 15 &7k ut;q 2 13,000 rpmoll A Y4l £
g ffr o 200 pte] HSAE 5

0 o} 5% EF & M3 E51 goollA 15
b AR ol BAl 13000 rpmellA A
g3t & 80% EtOHZ A 0} 387 vaccum
pumpol Al %3 RNAS FE3t F33
RNAE diethyl pyrocarbonate(DEPC)E *]2]3h
20 09 ZFo =9 heating block 75CAA &
4938} A7l & first strand cDNA Aol AHE-3}
Aot

® oﬂx}/\} ZE‘l—E/\ o:]ﬁ] HkS

R

3Fed 2-propanol

i r-{m

i

™ AHreverse transcription) ¥ FH]|
total RNA 3 pg& DNase I (10 U/wl) 2U/tubes
37°C heating blockellA] 307+ ¥H8-3F & 75C ol A
105 Sk WAA7)a, o7 25 10 10 nm ANTPs
mixX, 1 ¢ random sequence hexanucleotides (25
pmole/25 p0), RNA inhibitor2A4] 1 0 RNase
inhibitor (20 U/wl), 1 b 100 nm DTT, 45
5<RT buffer (250 nm Tris-HCI, pH 83, 375 KCl,
15 nn MHCI2)E 7}t %, 1 w®] M-MLV RT
(200 U/pl)E ©A 7}stal DEPC AHd® =74
2A HF 797 20 w7t HES AT
o] 20 9] HHg E3tAS 4‘18 % 2,000 rpm
oA 5x7F YA 278t 37°C heating blockel A
60% 5ot WHAlA first-strand cDNAS 451
ot o]E B 9B TCelA 57 FF WAt M-MLV
RTE E843A7l & dA4o] 95d DNAS

750

polymerase chain reaction(PCR)®l AF&-3}F41

@ Real time quantitative RT-PCR

7t 2202 FEQ & RNATE TRI A¢fe =z
£2)8}3, DNase 12 ogéﬂxw DNAS AA
938l digested dFHTh BTN 208 59 DNase
7 5 pg& 9ol total RNAS first strand cDNA
synthesis kitE ©]83}e] ¢cDNAZ transcriptiond}
At

714" A W} real-time PCRE appliedS A
£3PHA 48 =i} Probese 6-carboxy-fluorescein
o7 S Eoli beta—actin cDNAE EE
cDNAS} 722 kg ¥33t Z cDNA HES
AmpliTaqg gold DNA PolymeraseS ¥3HA17
TagMan Universal PCRZ ZZA)ZA Y. PCR =4
L 40 cyclesE 93 50TColA 2 ¥ BTH 10 &,
60CelA 15 = FFst4th AM-E probes Ther
¥} 2.

y = x(I+e)n, X = starting quantity y = yield,
n = number of cycles

e = efficiency® AlAksle] RQ(relative quantitative)
£ A8 ath

Sense CCTCCCGGTTCATTCT
ACAT GATA
Antisen ACACCTGGCAAGATGG
Sense s
Sense TGCTGCTTTGGCTGTA
HMG-CoA TGT
reductase ) TGAGCGTGAACAAGAA
Antisense
CCA
3. S Xz

gekst Ag o g2 HE Ao A= mean + standard
errorZ 7|53}, o4 HE2 Student's t-test
4 WS oldste] AAs. dxes A%
23}, AP 7L h2 e vlwste] p<0.05 L W) &
Aoz AAFAT.
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1. //7 vifro
ksl A wA = e
(1) DPPH AA&Ad nX= g
DPPHY A7 &4& 625, 125, 250, 500 pg/ml
o] oA ZHzt 304 + 6.8%, 474 + 1.1%, 682 *
47%, 739 + 85%°] &A &4 aAE YERUT
(Fig. 1).

a 9 ® v
S & 3 o & &

DPPH scavenging activity (%)
3

=W B,
S

o

°

62.5 125 250 500

Concentration (ug/ml)

Fig. 1. Scavenging Activity of HGB on DPPH Free
Radical.

HGB were reacted with DPPH for 30 minutes
at 37T, and the absorbance at 517 nm due to
DPPH radical was determined. The results are
the mean * SD of three independent
experiments.

(2) SOD fAFHo) vl & 9

SODY SOD frAF E4do) oJsjAut ksl 3+
A5 Jell= pyrogallols ©]-&3le HGB| At
3} A4S 233 A3 625, 125, 250, 500 pg/ml2)
oA 2+t 163 £ 45%, 282 + 15%, 369 +
24%, 428 + 14%2] 323 84 5742 Jehgd
tHFig. 2).

r
>
Mo
Ofoy
S
~

62.5 125 250 500
Concentration (ug/ml)

Fig. 2. SOD-like Activity of HGB

SOD-like activity of HGB at final concentration
625, 125, 250, 500(ug/ml). The results are the
mean £ SD of three independent experiments.

2. In vivo
D AT 2 2 SF vAe 9T
D AF w3l vx= g
I cholesterol 2Jo]& A|ZH3E FHE 457¢ UHZ
AT Hks 4T 43, 7 1, 2 3, 4579 AT
ol#f ¢} o] Vet o™ HChol-SHR9] 4T3<H°ﬂ
A SHRa*oll Hlste] froJ A SMAI(#p<0.05) F7Fat
#tHTable 2. Fig. 3).

—— WKY ——SHR —&—HChol-SHR —li—HGB-SHR

#

Body weight (g)
w
2
2

1 2 3 4
Weeks

Fig. 3. Effect of HGB on the Body Weight in Rat
Fed High Cholesterol Diets.

WKY : Normal WKY rat group.

SHR : normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(05 ml/day) treated group.

HGB-SHR : High cholesterol diet and HGB
(441.7 mg/0.5 ml/day) treated group.

Values represent the means = SD of 6 rats.
Statistically significant value compared with
SHR by ¢-test(#p<0.05).
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Table 2. The Body Weight in Rat Fed High
Cholesteral Diets

Week \ HChol-S HGB-SH
Group ke S HR R
1 2136286 2162489 219093 217589
2 223558 2373+66 2423+77 2389+158
3 2502+49 2543+79 277.7+69 2680+13.1
4 2686+44 2668+97 2885+104° 278.8+12.7

9% 22 5 09 F48
71 £ 04 g, SHR2 83 = 04 g, HChol-SHR2
201 + 12 g, HGB-SHRS 169 + 12 g&& e}
U HChol-SHR& WKY<¢} SHRel| Hlgto 24
AA(+++ P <0001, ## : P <0.001) =718t
#3l, HGB-SHR* el A+ tfZ&w+Q1 HChol-SHRe]l
Hlske] 743t thFig. 4).

et
#H#H#

20 -
15
10
5 ] .
0 L L L

WKY SHR HCho-SHR

Liver weight (g)

HGB-SHR

Fig. 4. Effect of HGB on the Liver Weight in Rat
Fed High Cholesterol Diets.

Values represent the means + SD of 6 rats.
Statistically significant value compared with
WKY by ttesf(+++p<0.001). Statistically
significant value compared with SHR by ¢-test
(##p<0.001). Legends are the same as Fig. 3.

2) Cholesterol H3}ol] w|x|= g

(1) Total cholesterol®] W3le] w]x|= Jak

A9 28 ¥ IA Y total cholesterol] W3S
438 43 WKY= 990 + 36 mg/ml, SHRS
59.0£2.0 mg/m¢, HChol-SHR 1140 + 89 mg/ml,
HGB-SHR 93.0+50 mg/mZ et HChol-SHR

752

2 SHRe HI3tY 94 JAA@E# - P <0.001)
Z7ks199a1 HGB-SHRA = thz7+¢] HChol-SHR

o Hlgte o8 QA+ 1 P <0.05) TSt
(Fig. 5).

140

#H#

120
Ewo *
£
= 80
H]
% 60
é 40

20

0 L L

WKY SHR HChol-SHR HGB-SHR

Fig. 5. Effect of HGB on the Total Cholesterol
Level in Rat Fed High Cholesterol Diets.

Values represent the means = SD of 6 rats.
Statistically significant value compared with SHR
by ttest##p<0.001). Statistically significant
value compared with HChol-SHR by ¢-test
(+p<0.05). Legends are the same as Fig. 3.

(2) LDL cholesterol®] H3}o] njx]= 33k
]S

4% F8 ¥ 9% Y LDL cholesterol®] ¥3}&
248 A%, WKYE 164 + 09 ne/nt, SHRE
87+06 mg/ni, HChol-SHRE 720 + 166 mg/nl,

HGB-SHRS 487 + 15 mg/ml® UeR} HChol-SHR
& WKYS SHRel| HIgte] 94 QA(+++ P
<0001, ## : P <0001) Z7}3t99x HGB-SHR
TFoAE EFe HChol-SHRe Hlgte] fo)A
AAGx : P <0.05) 7434 cHFig. 6).

(3) HDL cholesterol®] ¥ 3}ol| m]X& gk

A 23 3 ¥4 U HDL cholesterol®] w3}
2 243 A7, WKYE 822 + 40 ng/ml, SHR&
75 + 2.7 mg/ml, HChol-SHRE 37.7 + 2.7 mg/m,
HGB-SHR< 443 + 1.3 mg/ml.2.2 e} HChol-
SHR#S WKY## SHRiol| Hlste] fol4 9l
All+++ 1 P <0001, # : P <0.05) 743t HGB
-SHRZ M= thz7+¢] HChol-SHRdl| H]&}He]

>



S9A QA+ P <0.05) Z718F4THFig. 7).

100 +t

00 | i
80
70

60

50 -
40 -
30
20
i
0 -

HChol- SHR HGB-SHR

Fig. 6. Effeot of HGB on the LDL Cholesterol
Level in Rat Fed High Cholesterol Diets.

LDL-cholesterol (mg/ml)

Values represent the means + SD of 6 rats.
Statistically significant value compared with
WKY by f¢tesf(+++p<0.001). Statistically
significant value compared with SHR by
t—test##p<0.001).  Statistically  significant
value compared with HChol-SHR by #-fest
(¥p<0.05). Legends are the same as Fig. 3

50 et
40
30
20
10
0

HChol-SHR HGB-SHR

Fig. 7. Effect of HGB on the HDL Cholesterol
Level in Rat Fed High Cholesterol Diets.

HDL-cholesterol (mg/ml)

Values represent the means = SD of 6 rats.
Statistically significant value compared with
WKY by tfes+++p<0.001). Statistically
significant value compared with SHR by ¢-test
(#p<0.0b). Statistically significant value compared
with HChol-SHR by ¢-fest(*p<0.05). Legends
are the same as Fig. 3.

3) Triglyceride W 3}o] w|X|= HJg

A8 £8 & 4 U triglyceride?] W3S &

0
Ho
r
0
Ho
Ofoy
J

Ag A3zt WKYE 300 + 40 mg/m!, SHRE 28.7

+ 2.1 mg/ml, HChol-SHRE 56.7 + 2.9 mg/ml, HGB

-SHRS 437 + 72 ng/mE YEh} HChol-SHR-&

WKY$}F SHRel| Hlgte] freld A+ P <0001,

## 0 P <0001) =7} 393, HGB-SHRTIA]

£ &3¢ HChol-SHRYl HIgte] 494 QA (=
P <0.05) 7+43cHFig. Q).

o+
40
30
20
10
0

HChol-SHR HGB-SHR
Fig. 8. Effect of HGB on the Triglyceride Level in
Rat Fed High Cholesterol Diets.

Values represent the means + SD of 6 rats.
Statistically significant value compared with
WKY by —esf+++p<0001). Statistically significant
value compared with SHR by #fest##p<0.001).
Statistically significant value compared with
HChol-SHR by ¢test(*p<0.05). Legends are
the same as Fig. 3.

Triglyceride (mg/dl)

6) 22 ®stel A= g&F

(D) 3t 229 Wt A= 9%

A FE F e HEste] 94 29 dix
TAME TAZAM AFA SH A3 B
3 AEAEEHER) ¥W 2o yehd b,
HGB FolzoXe ddidez 7+ Alxy A &
F Wdol Aaslen, A2 o] A x4
I AR Bofo g #EEAtHFig. 9)
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xon_

=}

HChol-SHR HGB-SHR

Fig. 9. Representative Microscope Photographs of
Liver Stained with Hematoxylin and Eosin.

Legends are the same as Fig. 3.

(2) &M Wsto] mA= FF

A8 28 & g59E FE3le] H&E g%
Ay gzl A= a%ﬂr Bo] oA 7} E'l_'lLi
Ao g F7Kst Zlo] Holm AEFe] B2 <l
o AAZE EEWEHEE 2E)EA B N,
HGB FoToAe dudoz Axrt 1340
o d #o] AAHe] FetA Bth(Fig. 10).

HGBSHR
Fig. 10. Representative Microscope Photographs of
Aorta Stained with Hematoxylin and Eosin.

HChol-SHR

Legends are the same as Fig. 3.

754

S
w3ls 2438 A3 WKYE 66 £ 09 g, SHRS
9.7 + 08 g, HChol-SHRE 243 + 2.3 g, HGB-
SHRE 183 + 14 go2 JEh} HChol-SHRE
WKY$} SHRel ®lste] f94 UA(+++ @ P
<0001, ## : P <0.001) Z7}3tdal HGB-SHR
Tl ME &2 HChol-SHRO HIste 243
AAGx : P <0.01) 7HA3tchFig. 11).

‘EJIII

HChol-SHR HGB-SHR

Fig. 11. Eﬁect of HGB on Hepatic Thiobarbituric
acid Reactive Substance (TBARS) Value
in SHR Fed High Cholesterol Diets.

Values represent the means + SD of 6 rats.
Statistically significant value compared with
WKY by tfes+++p<0.001). Statistically
significant value compared with SHR by #-test
(##p<0.001). Statistically significant value
compared with HChol-SHR by #—fest(*p<0.05).
Legends are the same as Fig. 3.

TBARS (nmol/mg)
—
g

8) 7t 249 Fitst g4 v

1) SOD¢] &A4el mx= 93

3%

rlr

)
(

A T8 F 7 2AA SOD E4¢] HeE
=A% A3l WKY+= 82 + 0.3 unit/mg protein,

r[o r

2]

HRS 64 + 0.3 unit/mg protein, HChol-SHR-2
53 + 02 unit/mg protein, HGB-SHRE 6.1 + 02
unit/mg protein®.2 e} HChol-SHRE WKY
¢} SHRel Hgte] oA SMAI+++P <0.001,
# ¢ P <001 #Ast93 HGB-SHRTAA=
]2 HChol-SHRell HIgte] 94 QA (e
P <0.01) 37k tHFig. 12).
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##

SOD (unit/mg protein)
© = B W & , & a ® w

WKY SHR HChol-SHR HGB-SHR

Fig. 12. Effect of HGB on Hepatic SOD Value in
Rat Fed High Cholesterol Diets.

Values represent the means + SD of 6 rats.
Statistically significant value compared with
WKY by ttest(+++p<0.001). Statistically
significant value compared with SHR by
t—test#p<0.01). Statistically significant value
compared with HChol-SHR by #~fest(*#+p<0.01).
Legends are the same as Fig. 3.

2 Catalasegl Ao v x)= F3F

E & 7t A A catalase B4 o] W3}
243 A3 WKYE 183 + 2.0 nmol/mg, SHR
173 + 19 nmol/mg, HChol-SHRE 7.2 + 14
nmol/mg, HGB-SHRS 86+0.7 nmol/mgl.E e}
U HChol-SHR> WKY$} SHRel| ®lste] 24
AA(++ P <001, # : P <001) #Aasdn
HGB-SHR#ME thz72l HChol-SHRe] Hl3}
o S71stATth(Fig. 13).

o

25

20

++

##
| . l
0

Fig. 13. Effect of HGB on Hepatlc Catalase Value
in Rat Fed High Cholesterol Diets.
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Statistically significant value compared with
WKY by ¢~test(++p<0.001). Statistically significant
value compared with SHR by ¢fest(#p<0.001).
Legends are the same as Fig. 3.
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Values represent the means = SD of 6 rats.
Statistically significant value compared with
WKY by ¢~est(++p<0.001). Statistically significant
value compared with SHR by #~Zest#p<0.001).
Statistically significant value compared with
HChol-SHR by ¢-fes(*p<0.05). Legends are
the same as Fig. 3.
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003 RQ, SHRE 047 + 003 RQ, HGB-SHRZ
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SHRell Hlsle] oA A+ : P <001, ## :
P <0.01) &7}t 3 HGB-SHR M= th 291
HChol-SHRl| Hl3te] 243 A @ P <0.01)
stk (Fig. 15).
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Fig. 15. Effects of HGB on the Expression of HMG
-CoA Reductase mBNA Level in the Liver
of Rat Fed High Cholesterol Diets.
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Values represent the means + SD of 6 rats.
Statistically significant value compared with
WKY by ¢-tes{++p<0.001). Statistically significant
value compared with SHR by #—fest#p<0.001).
Statistically significant value compared with
HChol-SHR by ¢-test(**p<0.01). Legends are
the same as Fig. 3.
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