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Abstract
Objective & Methods

: The present study was to investigate the effect of Moutan Cortex Radicis

Herbal—acupuncture (MCR—-HA) at GB34 (Yangleungchean) on hyperlipidemia and arteriosclerosis induced

by high fat diet in rats.
Results : 1. Moutan Cortex Radicis herbal—

acupuncture infusion solution (MCR—-HAS) increased DPPH

radical scavenging activity and HMG—CoA reductase inhibition rate in rat liver cells. 2. MCR—HA at GB34

decreased serum total cholesterol level,

and increased serum phospholipid/total cholesterol in rats with high

fat diet. 3. MCR—HA at GB34 decreased atherogenic index in rats with high fat diet. 4. MCR—HA at GB34
increased hepatic catalase activity in rats with high fat diet.

Conclusion

These results suggested that Moutan Cortex Radicis herbal—acupuncture at GB34 has

therapeutic effects on hyperlipidemia and related complications in rats with high fat diet.
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(1) Alef

A A 2A A x5

Phosphate buffer saline(PBS)

RPMI1640 medium

OCT compound
3—(4,5—dimethylthiazol—2y1)—2,5 di
phenyl tetrazolium bromide(MT
T)

Trypan blue

DTT

NADPH USA
HMG-CoA

DMSO

Alloxan

Oil red O

Harris hematoxylin
Prophylene glycol
Sucrose
Gum—acacia

CAMBREX

Tissue—Tak

Sigma
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(2) 717]

71 71 9 A AL A %=
Rotary evaporator Eyela Japan
Camera Nikon
Scale Munhaw
Syringe Korea vaccine Co.

Centrifuge Hanil Korea

Ice maker Vision science

Furnace Daewoong

ELISA reader TECAN Canada

Cryotome Thermo Shandon U.K.
2. 4

ater bathollA] =
At AFH G of =
ary evaporatorell ZetE= Stk 4
o 95% ethyl alcohol 30 mE 7}ate], A2
o A uwkek & wkA|sto], A Eo] YA
A g 5 o33 o

vaporator® &=k

o] 745} 3i ), o] ofztle]l 85% ethyl alcohol
30 mE 7heko] ZHA] gk - wkA|sho], 3
AEo] APEA g & ofHsiiry. o7
o] 75% ethyl alcohol 30 m(Z 7}&far nwk
& ¥ HASGTIE A el wAE
3] wkEsiolth. o ¥kelEe] ethyl alcohol
35 rotary evaporator® 7FSt Al A3},

Do

Z3lo] FRS BT 5}
2 2.86 go)ATHFES 5.2%). 1 N NaOH
£ o]g3lo] %NS pH 6.80] HE=E %

Xé—é‘]‘j_7

S AAS7] 93] syringe filteringS AA|

sttt dItd HFNS PBSE 345}
[e]

1% °Fdels oz AREstitk(Scheme

J

1).

MCR (55 g)

— Extracted with D.W. 500 ml for 3 hr
Filtrated and evaporated three times

l Residue discarded ‘ l Extracts(D.W.)

— Suspended in D.W.

l Residue discarded ‘ l Filtrate

— Precipitated in 95% EtOH and

standing at cooling temperature
— Filtration

l Precipitated ‘ l Filtrate

|

to room temperature
— Precipitated in 85% EtOH and
standing at cooling temperature
— Filtration

— Vacuum concentration and cooling it off

Precipitated ‘ l Filtrate

— Vacuum concentration and cooling it
off to room temperature
— Precipitated in 75% EtOH and
standing at cooling temperature

(repeated twice)
— Filtration

l Precipitated ‘ Filtrate

— Evaporated 0.5 ml and add PBS 49.5 m¢

l MCR Herbal—acupuncture solution(MCR-HAS)

|

Scheme 1. Manufacturing procedure of Herbal

acupuncture  Solution.
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$ MTT assaye ol&3td, Al AEES
Aokl
(1) ZF Mz=ZE2| 3 bt
659 A AFH 1 22A& AL
3 HE ethyl etherg o] &3l wiH A7l
3 59 3ol Hanks balanced salt so
lution(©]3} HBSS : Ca2+, Mg2+ free)E ¥
oty HHZEZ S dUr A FE9 &
WS BT wEAAY 284S A ek
RPMI 1640 media(10% FBS)<} collagenase
type V(300 u/ml)E Ear A4 90%-7k
incubations 3Tl oW 20| 3 WA
50l Fo=EM IHAEVE F FYEES
Faitl. HBSS(Ca2+, Mg2+ free)& AF-&3}

b Z22& mesholl A ZolFdth Aozl
ZANE A4 FEste g5 1 A4
AEZZ MTT assayE A6t}

(2) MTT assay

B3lE 7HAEQ] viabilityE trypan blue
Z o]g3te &<lg 9, 96 well plateo] Al
X ZE 1X105 cells/wello.& B53}31, RPMI1
640 media®l] 5% FBS®} antibioticsE 37}
3l complete media®] H¢ty] ofxl S FHI-
W2 AEstaL, 72413 Sk Al wjdS A
AT 72A17F 3], MTT solution(5 mg
/ml, Cat No. 135038, Sigma, USA)S Z w
ello] 20 WA B33 5A17F B0k 379
A1 incubations A AISFITE 5AIF &, Zh

wello]l 9+ mediumS 100 p® B, s

||\t

Ol

)

olubilizing solutiong 100 WA EF3F 4 p
ipettingS 73 Al dte] welloll dark blue cr
ystals7} R Hst= AEE ELISA reader:
o]-&-3}e] 570 nmoll 4] optical densities(O.D.)
= lselt

3) 2f&Fldo| DPPH 2Hs &4

1,1-Diphenyl—2—Picryl—Hydrazyl(DPPH,
Sigma, USA) 80 mgs ol&H2 50mly} Ht
STHTE 50 mbs FH7ksto]l =2l 5 96 wel
lol 180 pt® #F8tal, =¥ Sy o3
e 7} st 308 FF 2
Gl 2 Zo 517 m=
ctivity = 2AF3SITH

DPPH radical
scavenging activity (%)

o 2 o
i
rlo
=2
>
o
ol
=D

_ (control 0.D. — sample 0.D.) % 100
control 0.D.

4) 2FEIHO| cholesterol MEHAS X3l &M

AA

(1) HMG—CoA reductase =& & 22|

B F A 797 modified Atherogenic die
t #100353 (Dyet INC., PA, USA)E A3}
A ek Abgol By dF 9] 1H& HBSS
£ ol&sto] AE3 H, FAE SASAG
A& 7H2 rat liver 1 g9 ice cold buffer
A 2 mS H7}sQltt. Sonic dismembrator

[¢)
15,000 xgol A 1047+ A4k 4%
No ThA] 100,000 xXgoll A 7
Y3t e dS Hela, FoJX microsome
pellet< buffer A(50 mM EDTA)E rat liv
er 1 g 1 m¥ H7bste] Al&&ka 100000

_88_



d
o

Jn
M
E

o
Jal
o
Kl
Pl
g
ol

Xgoll A 607 AAEE Tt v, A
NE WL —20TolA 2A1%F o] Ht
I miscrosome pelletS 224 &5 A1
% puffer BE 3 ml/1.5 g rat liverE 7}3}
of 43}t Buffer BE 7 m/1.5 g rat
liver A7}sla A-2oA 15~30%
Tt 100000 Xg, 20ColA 6087 294 F
Yate] Feds A T ahgo=E A
371 A7kA =70CoN A BBt

(2) HMG—CoA reductase &4 X

1 ml cuvette®l 5%, 1%, 2.5%, 0.1%2] =
] ool T thFRTo R AR DMS
0& 20 w0 A7FskaL, 0.5 mM phosphate b
uffer(pH 7.0)¢} 20 mM DTT 100 W&
535}, 3 mM NADPH 100 pl, 4% 1
00 ubE H7Fetsith. 37 Coll Al 1043k prein
cubationg A%k} 3 mM HMG—CoA 10
0 W& 7Fstod &4 vhg A% sAlo] 34
0 nmollA 57+ F45% WakE 2A]lsigitt
HMG—CoA reductase 9 9#] &4 th&
2l eJate] ALksSi

HMG—CoA reductase

P~ ol ol

4=

(Reactants — sample blank)

inhibition rate (%) (Control — Control blank)

5) dEs= =Y

F Oﬂ alloxan(150 mg/kg)S HFo
A A5 FH o el FEEzHE A
7} 180~220 mg/diZ Z7hd RS &
& nZesHE o] ARR AT Al
modified Atherogenic diet #100353 (Dyets
INC. PA, USA)E 453t wid A ATt
Faetd, AfAeRE AFHEH sk, 1F

o SUHstol olxlE Gl oot AN AT

daHES 2
le 13 24, A7 5 A5 4TAA
H AT

Table 1. Composition experimental diet

General diet Atherogenic diet
Ingredients (g) Ingredients (g)
Purina mouse Chow| 750.00
Casein 75.00
. Cocoa Butter 75.00
Moisture 113.80
. Dextrose 25.00
Crude Protein 221.20 )
Dextrin 16.25
Crude Fat 63.30 R
~ Cellulose 12.50
Crude Ash 68.50
. Sucrose 16.25
Crude fiber 30.40 . )
. Mineral Mix 8.75
Nitrogen Free extract|502.80 . _
Sodium cholate 5.00
Vitamin Mix 2.50
Choline chloride 1.25
Cholesterol 0.03 Cholesterol 12.50
Total 1000 Total 1000
Sacrificed
High fat diet +
L '] L I
1 1 1 1 1
0 1 2 3 4 ( Weeks )
4+
Alloxan I— MCR-HA
injection

Scheme 2. Hyperlipidemia experimental animal
model
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—POD W& o]&ste] A OH, free
cholesterol> &AWS ©]&3%lth. HDL ¢
holesterol > AHZAH S AF&son, A
LP= wAHo g AST+ Kinetic UVHS
ARg-ste] ARt

(3) SHGeX|=

—~~

2

~—

HJQ_

=]
s

£

o ook

A

e
==

o
=
=
s

FW A3 A4 (Atherosclerosis index)+=
oA =A3 total cholesterol®} HDL ¢
holesterol®] k< o]&ate] thg3 o] 4
REECE

_ (total cholesterol — HDL cholesterol)
HDL cholesterol

Atherosclerosis index(AI)

@O HMG—CoA reductase & % &2

Agel £ F HMG-CoA7l 7 %&
AIZEL ®E 12410 ZF Agte] AF 9] ks
HBSSE o] &3t A= 7, FAE 54

kAt &3 7H2 rat liver 1 g3 ice col
d buffer A(50 mM phosphate buffer, pH 7.
0 0.2 M sucrose, 2 mM DTT) 2 mS H
7}t th. Sonic dismembrator(Fisher Sci.,

USA)E o] &3lo] #4383kl 15,000 xgol

A 1023 AR s s dS tAl 1
00,000 Xgoll A 75%7F 2AA Rt A5

% v

a1, Ao]A microsome pelletS bu
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ffer A(50 mM EDTA)E rat liver 1 g 1

m¢A H7Fske] A& ska 100,000 xgol A 60
w1 AT v, A de BE

I =20 TCollA 223+ o] B ¥#3}al miscro
some pellet& A-2o4 aFA7] & buffer
B(50 mM phosphate buffer, pH 7.0 0.1 M
sucrose, 2 mM DTT, 50 mM KCI, 30 mM
EDTA)E 3 ml/1.5 g rat liverE 7}ato] +
2 3} 99t} Buffer BE 7 ml/1.5 g rat live
r M7pstal Aol A 15~3083F WA 5%
t}. 100000 xg, 20 ‘CollA 60%7F 204
Gate] AEAS AW ¥, asew 4
st7] AR =70 CTellA Hashslth

@ HMG—CoA reductase &M 53

1 ml cuvettedl] 0.5 mM phosphate buffe
r(pH 7.0)¢} 20 mM DTT 100 pE 3
3, 3 mM NADPH 100 ul, &4 100 b
= A7k} 37 Col A 1037} preincubati
ons AAIEE Y. 3 mM HMG—CoA 100 ul
& 7hste] &AWk A& FAlo] 340 n
mA 5EAAY FYE WS Fasy
T}, HMG—CoA reductase 2 <j#] &AL
ke 4ol oJsto] Aatelet,

oo M

HMG—-CoA reductase Sample 0.D.
= X100
activity (%) Blank 0.D.
ORIETICE
&g b 249 dFE Fsto] AARE

S Bansals9 %
Rl o8] 2+ 24 1gol] 4u19] 150 mM2]
KCl& 7}3}¢] homogenigerE ©]-&3}o] +
Aslsiolt. #2shet 24 600 xgollAl 1

083 ANRFe] #AFHA e 27

gk &, 45 olS 1000 XgolAl 30
A Elste] Aedls Feklt e

o F JE Y 10,000 Xgoll A 1417 £
A14-2]3Fe] mitochondrial fractionS ¥31S
™, 105,000 xgoll A 1A17F A2l 3ko] cy
tosolic fractione YT} microsomal fracti
on< glutathion®] 3} MDAS] & %
Catalase®] €4S 7313141, cytosolic fra
&3] SOD AAEA s axsE =
A3k} Microsomal fraction sample< 2
3 A7EA] =80T olA] B33} o cytosoli
¢ fractione —20 CollA B3} TH(Schem
e 3).

Add 4 vol. 150mM KCI buffer

Centrifuge at 800 x g for 10min

r-(

ctione ©]

‘ Pellet ‘ ‘ Supernatant ‘

‘ Centrifuge at 1000 x g for 30min

‘ Pellet ‘ | Supernatant
Resuspend 0.1M K.P buffer Resuspend 0.1 K.P buffer
10000 % g for 1 hr 105000 x g for 1 fr
1
‘ Mitochondrial fraction ‘ ‘ Pellet ‘ ‘ Pellet ‘ ‘ Cytosolic fraction |
Scheme 3. Preparation of mitochondrial,

microsomal and cytosolic fractions.

@ Superoxide dismutase (SOD) activity

SOD activitys= SOD assay kit(Dojindo,
Japan)*g‘ o]gg}Oﬂﬂr 7]- Hﬁoi OJ.Q. sa
mplez 94 20000 rpm o2 Y& samples
AH8-3F9 01| sample solutionS 96 well pl
ateoll Z} well®} blank 29 20 wX E3})
%tk Blank 13} blank 391 D.W.Z 233
=, WST working solutionS 200 pb/well 2.
2 EE wello] #H7FsF9 ). blank 23} blan
k 3 welld] dilution bufferE 20 WX B

_91_



3} 3L, enzyme working solutiong ZF sa
mple well¥} blank 1 © 20 pl/wello2 &
Falth 208 =<k 37C Oﬂ/\i incubating%
AAJBEaL 450 nmol A & 5746t

< 3}
vE]_
SOD activityS &4t}

SOD activity (inhibition rate %)

_ (blankl — blank3) — (sample — blank?2) % 100
blankl — blank3

® Glutathione

Z21 W glutathione ¥ kit(Dojindo, Ja
pan)E ©o]&3dte] 405 nmolA FFEE =
AalA AE dATh

® Catalase

Catalase assay kit(Oxford Biomedical Re
search. USA) & o]-&3lo] &A% eH 5
20 nmollA FFEE SHAT

(5) Zke| ERIBHM ZAA}

==

oY

Ay FTo & 7 o HYAFEY 1 =
AS AdH3, 10%9 formaline] 12743k}
ZAZAA A, gum—sucrose &Aoo 24417}
St 4 CollA =4S At A7 &
s 54% MAAAE o] st H& 2
sty W¥sx2d% 7] (Cryostat Cryocut Mic

rotome) & /‘}%0}"4 10 me] FA= 2 g
T gelatin®® EH AHg¥ &Sdfolzo F
ZEA 71T}, 100% propylene glycol -£oof A
1087 Agste ¢ @78 gk 60T o
Sudan black B & Al 104
gt} o]o] 85% propylene g
lycol &dellA 57+ st SHT=

Al
of
o8] H AH3 & Nuclear fast red £H

venol| U=
R

o 187k 3 AAL ANF g FRSF
2 ol W ARS F 584 g 8
Qe BAS B9 2AAe FFA

(ECLIPSE E600, Nikon, Japan)< o] &3}
#ael 3 digital camera(DXM 1200F, Nic
kon, Japan)E °l&ste] ARzlE #saL,
ACT-1 program(Nickon, Japan)< ©] &3}
of EA8H3ITh

(6) SUWo| =AM HAL

A T8 5 7 79 AFEsEY 79
A3 ste], 10%°] formalinell 11748t}
AAF A, gum—sucrose &0l 2447k
4CoAAN 24e g A7 2
& NAHAALE o]fote] 5& At Y
Z A2 #H 7] (Cryostat Cryocut Microtome)
= AR&ste] 10 mé] FAE e 5 gel
atin®. = #W AeH &dfol=o 271
100% propylene glycol &HA 53+ A
glste] &b g=E st 60T ovendl U
+ oil red O & 787 G2 APk
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T st SRR A Al §
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X
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= Ao Aye 7t AgdoA 42 b
olH ¢l Hy AR YERAAT A
#2412 SPSS (14.0 KO) BAXZ203& AL
ot 7k Wt HWLE SQlTh dHeoly &
A3 HG(hand grasping)+ ¥ 234y}
o @ HAA & AR dAH, H

WA eEortt, At (normal) ¥ &+ (cont
rol)&] FH = U3 t—testE AHESI S
™ 2 (control), NPi*(needle prick), sal
inex* (saline injection), H&3] ¢k (MCR—
HA)ZFe] HHlalE ANOVA testE AME
SFA AL, AFS AL Scheffe's testE ©o]8-3}
Atk ZF AP ARghs vlaste] 43
% 95%°17%(p<0.05)d w Frejdo] sl A
o= FAFA

A QA9 AL S opole
el A FER AT F AL AZES

A3t Control%oﬂ H]3le] 0.5% MCR
—HAS®| A= 188.30425.17, 1 % MCR—HAS
o A= 249.19+14.38%, 5 % MCR—HASH
A 484.56454.16% = F e LTl =
tEE AEAAEE] ST (Fig. 1)

2. Sttm| ekzloio| DPPH A=

2on FHNS 0.1%, 1%, 2.5%, 5%
T2 3Ae & DPPH &ASS SAT

i off
=
O
<
=

CR—HAS A += 3.90£2.00, 1

0%
2
i}
ro
>
ook
2
e
-

% MCR—-HASO| M= 9.1541.18%, 2.5 % M
CR—HASO A= 23.79% 12]3L 5 % MCR—
HASOIA = 30.75% 0.2 RE FLoA] DP
PH 475 YHEpIT S99 of3 99
DPPH A7152 oF A9 s%7 F71ghel
et 5% EH o R FIhekItH(Fig. 2).

s
600 1

Py

aal

@
5 g
3 S

=
s

Cell viability (%)
= N ow =
g

=y
8

o

Control 0.5% MCR-HAS 1% MCR-HAS 5% MCR-HAS

Fig. 1. Cell viabilty rate with various

concentrations of MCR-HAS
Liver cells from normal wistar male rats were prepared and
cultured with various concentration of MCR—HAS. The cell
survival rates were measured by MTT assay. Values
represent the means £ SD of 3 independent experiments.
% p<0.05, *x. p<0.01, =+ p<0.001 compared to control by
ANOVA test.
11 : p<0.001 compared to 0.5% MCR—-HAS by ANOVA
test.
T p<0.001 compared to 0.5% MCR—-HAS by ANOVA
test.

1

*kw

w
&
.
=
=

it

ETT

ol

0.1% MCR-HAS 1% MCR-HAS 25% MCR-HAS

DPPH radical scavenging activity (%

@

=3

5% MCR-HAS

Fig. 2. DPPH radical scavenging activity of

various concentrations of MCR-HAS
The antioxidative activity of various concentrations of MCR
herbal acupuncture solution was measured by a DPPH radical
scavenging assay. Values represent the means £ SD of 3
independent experiments.
% p<0.01 ##x. p<0.001 compared to 5% MCR—-HAS by
ANOVA test.
T p<0.001 compared to 2.5% MCR—HAS by ANOVA
test.
Tt p<0.05 compared to 1% MCR—HAS by ANOVA test.

_93_



orod alorel 2.2t
3. Som  okE%el  HMG-CoA
reductase Aol &M
AZY2HE HolE AFT A 71
] HMG—CoA reductaseE #23t9] 0.1%,
1%, 2.5%, 5% Sty oy als g3k

A3}, controlatol]l ®]Ele] 0.1 % MCR—HAS
o A& 188.88+4.53, 1 % MCR—HAS| A=
2185.7843.25%, 2.5 % MCR—HASI A+ 18
4.73+2.56% L&)l 5% MCR—HAS| A= 1
88.88+0.28% % kMo WE =o)X HM
G—CoA reductase?] A3 &Ao] 2351
7k Ak (Fig. 3)

ek

01% MCR-HAS 1% MCR-HAE 2EE MCRHAE B MCRHAE

Fig. 3. Hepatic HMG-CoA reductase inhibition rate

of various concentrations of MCR-HAS
HMG—-CoA reductase inhibition activity —of various
concentrations of MCR herbal acupuncture solution was
evaluated in rat liver fed with high fat diet.
wxx. p<(0.001 compared to Control by ANOVA test.

4, FFA 2 2HEA

1 =%

A& alloxans HAFA sl 1=
daHES 477 AFSHA stHA wiF =
FAE SAs8lth Normald2 A& F
8)5l7] A 280.45+2.45g01 4] Ad 7 A

el 314.63£18.06g2.= 57} ST}, Cont

roltoll A AdS +=3s17] AL normali+

3} f-AFSF 288.4143.53g0191.0.
Fof&= 371.25+10.33g2. 2 Z715919H, no
rmalirol] Hlgle] k7t =& FRAIE YE
Witk N.P.7ol A controlatol H|3Fe] tha

o .
S FAE Yehl Itk (Fig. 4).
[ —o—Nomal  —O—contol _—A—NP —%—Saline _ —@—MCR-HA |
410
390
B 370
Z 350
§ 330
E 310
8 20
270
250 L L L
w 2w 3w aw

Fig. 4. Effect of MCR-HA at GB34 on body

weight in rats with hyperlipidemia.
The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Animals were weighted weekly
during the experimental period. Values represent the mean +
SD (n=8).
Normal : Normal wistar rats
Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet
N.P. : hyperlipidemia and single needle prick at GB34
Saline : hyperlipidemia and saline(0.2 ml) injection at GB34
MCR—HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 ml) at GB34

/\El‘JE_JEi
AE
440.79g°) 1 2™, controli-< 16.
% normalwol H]ste] 2|3} #7}0}}1
t}. N.P.+#, salined, 2 MCR-HA+9 7t
FAE controlsel Hlsle] fodk zpo]
e A edskth(Fig. 5).
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Fig. 5. Effect of MCR-HA at GB34 on liver

weight in rats with hyperlipidemia.
The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Livers were removed and
weighed right after the animals were sacrificed. Values
represent the mean = SD (n=8).
Normal : Normal wistar rats
Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet
N.P. @ hyperlipidemia and single needle prick at GB34
Saline : hyperlipidemia and saline(0.2 mf) injection at GB34
MCR-HA hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m{) at GB34
w#x. p<(0.001 compared to normal group by t—test.

3) Liver index

AAFTES A¥F= FFAA dg 3t

AL HES AT Normala-9] live
r index: 2.61+0.28°]%1 29 control9] 1i
ver indext™ 4.42+0.52°.% normalw-l| H]s}
of FostA F7ketlth. NP,
2 MCR-HA-9] liver indexi= controloll
Hjste] f-o)gk AfolE yeh A ek Skth(Fig.
6).

saline*

A4 AaEEe 434
cholesterol, HDL—cholesterol, 2 phospholip
ide] 4= SAAtH(Table 2).
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Fig. 6. Effect of MCR-HA at GB34 on the liver

index in rats with hyperlipidemia.
The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Liver index was represented as
the percentage of liver weight in total body weight. Values
represent the mean + SD (n=8).
Normal : Normal wistar rats
Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet
N.P. : hyperlipidemia and single needle prick at GB34
Saline : hyperlipidemia and saline(0.2 m) injection at GB34
MCR-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 ml) at GB34
w#. p<0.01 compared to normal group by t—test

Table 2. Effect of MCR-HA at GB34 on various
components in serum of rats with
hyperlipidemia.

Parameter ~ Normal  Control ~ N.P.  Saline MCR-HA

Total 5990 91440 10560 130.60  117.60

cholesterol +7.69  £23.00 £9.79 +38.10 +29.36
(mg/de)

chglsdtgrol 10'60 ?_4'20 ?_7'92 ?_672_ 5)_7-22
(ngd) ~ 050 4511 #674 875 9.1
Phospholipid ~ 95.60 137.20  118.80 121.80 111.80
(ng/d)  £647 £1532 795 £9.78  F14.72

The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and the levels of various components in serum were
analysed. Data were expressed as mean + SD (n=5)
Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 m) injection at GB34
MCR-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 ml) at GB34
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(1) Total cholesterol

A =50 = total cholesterol levelS
SA43s A3, controlirel Al &5 total chole

sterol®] 214.40£23.00 mg/d¢= normalw™ol
Hlsto] ol atAl kst o, NP2 10
5.6019.79 mg/dl, salinex™ 130.60£38.10 mg
/dl, MCR—HAw 117.60£29.36 mg/d¢= co

ntrolite] Hlake] folalAl 7+aalirh(Fig.
7).
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Fig. 7. Effect of MCR-HA at GB34 on serum total

cholesterol level in rats with
hyperlipidemia
The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and serum total cholesterol level was analysed. Data
were expressed as mean + SD (n=5).
Normal : Normal wistar rats
Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet
N.P. @ hyperlipidemia and single needle prick at GB34
Saline : hyperlipidemia and saline(0.2 mf) injection at GB34
MCR—-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m{) at GB34
w#x. p<(0.001 compared to normal group by t—test.
Tt p<0.01, TT1: p<0.001 compared to control group by
ANOVA test.

7<)

(2) HDL/total cholesterol

A3 5E9 Il total cholesteroll
i gk HDL—cholesterol®] H|E 73 23},
controli¥< 0.39+0.03 2.2 normalw°] H] &}
o] frolstAl ZHaskith NP.2& 0.6440.0
4, salinew™ 0.62+0.032.% controlsol| H]

3] d% HDL/total cholesterol®] -f-9]a}
A F7Fakd k. MCR—HATS 0.5+0.09 0.2
controlztoll H|gte] 2]k zfo] 7} LERLEA]
erokth(Fig. 8).

%HHHHW

MCR-HA

Mormal Contral

Fig. 8. Effect of MCR-HA at GB34 on serum
HDL/total cholesterol level in rats with
hyperlipidemia

The male wistar rats were injected intra—peritoneally with

alloxan (150 mg/kg) and fed with high fat diet. They were

further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and the ratio of HDL—cholesterol to total cholesterol
in serum was analysed. Data were expressed as mean * SD

(n=5).
Normal : Normal wistar rats
Control : hyperlipidemia induced with alloxan (150 mg/kg)

challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 m) injection at GB34
MCR—-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m{) at GB34

w#x. p<(0.001 compared to normal group by t—test.

TT1: p<0.001 compared to control group by ANOVA test.
Tt p<0.05 compared to NP group by ANOVA test.

#: p<0.05 compared to saline group by ANOVA test.

(3) 34 2

4 total cholesterol®} HDL cholesterol
o] A& o]&ate] sHASAFE ALt
A3}, controli 573 84447} 1.54£0.19
S 2 normalwtel Hlsto] FoJstAl 7 skl
o} N.P.72 0.56%0.09, saline2 0.62%0.09
18] AIMCR-HA o A= 1.0540.38 &% con
trolxtell  H]ste] S ASA| 77 ol EH
#ae 3l th(Fig. 9).

A3} X[ (atherogenic index; Al)
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Fig. 9. Effect of MCR-HA at GB34 on
atherogenic  index in rats  with
hyperlipidemia

The male wistar rats were injected intra—peritoneally with

alloxan (150 mg/kg) and fed with high fat diet. They were

further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and serum cholesterol levels were analysed.

Atherogenic index was calculated as follows.

Atherogenic index=(total cholesterol—=HDL cholesterol)/HDL

cholesterol.

Data were expressed as mean £ SD (n=5).

Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)

challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 m¢) injection at GB34

MCR—-HA : hyperlipidemia and herbal acupuncture with

MCR(1%, 0.2 m{) at GB34

s p<(0.05 compared to normal group by t—test.

T p<0.01, T: p<0.05 compared to control group by

ANOVA test.

1: p<0.05 compared to N.P. group by ANOVA test.

(4) Phospholipid/total cholesterol

A =5 0] = total cholesterolol] gt
phospholipid®] H|E A3 Ay},
T 0.64+0.072.% normalwol] Bl F<
A Fastd on, NP7 1.1340.09, sali
nei< 0.98+0.22, MCR—HAw o] A= 0.98+
0.152.2 controli-oll ®]3}le] F2J&tA F7}
s tH(Fig. 10).

control

aK J3 o 2HE ALP, AST
9 LDH ¥%& 7433t (Table 3).
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Fig. 10. Effect of MCR-HA at GB34 on serum
phospholipid/total cholesterol in rats with
hyperlipidemia

The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and the ratio of serum phospholipid/total cholesterol
was evaluated. Data were expressed as mean + SD (n=5).

Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)

challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 m¢) injection at GB34

MCR-HA : hyperlipidemia and herbal acupuncture with

MCR(1%, 0.2 ml) at GB34

sl p<(0.001 compared to normal group by t—test.

T: p<0.05, 11 p<0.01 compared to control group by

ANOVA test.

Table 3. Effect of MCR-HA at GB34 on various
enzymes in  serum of rats with
hyperlipidemia.

Parameter ~ Normal  Control N.P. Saline MCR

3536 3226 3066 3104 3766
ALPAUL) - 7640 41668 43443 +3954 +7168

3442 3676 3476 4268 4654
ASTUULL) - foi30 411019 +6585 +51.18 +118.48

1908 22068 2372 21204 21204
LDHUUL) 116799 419968 +125.11 +276.26 +103.82

The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and various serum enzyme levels were analysed.
Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34
Saline : hyperlipidemia and saline(0.2 m) injection at GB34
MCR-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m{) at GB34
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(1) Alkaline phosphatase

AdFEY dF5 ALP levels
I}, normali-< 353.6+76.41U/L, controla<
322.6+16.68IU/L, N.P.a2 306.6+34.431U/L,
salinesr< 340.4+39.541U/L, Z18]3L MCR-H
Aol A 376.6+71.68IU/L=E d% ALP level
of frolgk 2ol 7k YA e krh(Fig. 11).
(2) AST
A sE2 g5 AST levels 543
3}, normali< 344.2481.31U/L, controlv-<
367.6+110.19IU/L, N.P.s*2 347.6+65.851U/
L, salineT 426.84+51.18IU/L, 1g]aL MC
R-HAT A& 465.4£118.48IU/LE EF
AST levelell o]&F Afol7b yepubA] 29k

4% 2

i)

}(Fig 12).
(3) LDH
A FEe] g% LDH levelS SAH3 2

7}, normal2 1908.8+167.221U/L, control
T8 2206.6+199.68U/L, N.P.a2 23724125,
11IU/L, saline& 2120.4+276.261U/L, 1]
il MCR-HAT 2310+110.25IULZ &%
LDH &% g Apo]7h vep] gk
t}(Fig. 13).

Fig. 11. Effect of MCR-HA at GB34 on serum
ALP level in rats with hyperlipidemia.

The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and serum ALP level was analysed. Data were

expressed as mean + SD (n=5).

Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 m¢) injection at GB34
MCR-HA : hyperlipidemia and herbal acupuncture with

MCR(1%, 0.2 m¢) at GB34
Fig. 12. Effect of MCR-HA at GB34 on serum

AST level in rats with hyperlipidemia.
The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and serum AST level was analysed. Data were
expressed as mean + SD (n=5).
Normal : Normal wistar rats
Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet
N.P. : hyperlipidemia and single needle prick at GB34
Saline : hyperlipidemia and saline(0.2 m) injection at GB34
MCR—-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m{) at GB34

M CR-HA

Fig. 13. Effect of MCR-HA at GB34 on serum
LDH level in rats with hyperlipidemia.

The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Blood samples were taken from
rat heart and serum LDH level was analysed. Data were
expressed as mean £ SD (n=5).

Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 ml) injection at GB34
MCR—-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m{) at GB34
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O 2EEH HMG-CoA reduc

tase activity, SOD activity, glutathione &

I, catalsase activityE 43I tH Table 4).

Table 4. Effect of MCR-HA at GB34 on various
hepatic enzymes in rats with
hyperlipidemia

Parameter Normal Control N.P, Saline MCR—HA
HMG—CoA. 54,32 91.12 79.01 94.44 77.78
reductase activity(%) +£5.69 £5.69 855 +1.85 +£7.41
Glutathione 155,19 118.93 132.13 112.39 166.67
Conc.(umol/t) +15.42 +10.42 +14.11 +8.36 +6.09
Catalase 176.26 126.02 138.21 128.88 158.75
activity (U/ml) +0.09 £3.01 +£4.63 £0.89 =£1.55

The male wistar rats were injected intra—peritoneally with alloxan
(150 mg/kg) and fed with high fat diet. They were further subdivided
into different experimental groups according to the treatments given
for 4 weeks as described in the materials and method. Rat liver was
removed and the activities of various hepatic enzymes were analyzed.
Data were expressed as mean + SD (n=5).

Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg) challenge
and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 mf) injection at GB34
MCR-HA : hyperlipidemia and herbal acupuncture with MCR(1%, 0.2

ml) at GB34
1) HMG—CoA reductase activity

A 5E2 7k A HMG—-CoA reductase
activity s 5743 23}, control 54.32%
5.66°.% normal-oll Blsto] fFo3tA 57t
&t} NPt 79.0148.55 123 MCR-
HAT A+ 77.78+7.41 9.2 controlv-ol H]
slod ZHd HMG—CoA reductase activity 7}
7L/\O}o:l oL]. TT_J/H Oj\oh;lr(Flg 14)

2) GSH

A sEe] FHA GSH levels A3
A7}, normalie] GSH %+ 155.19£15.42
umol/L2. 2 control2] 118.93+10.48umol/L
of Hlate] Ao FoyAde glddth

0%
2
i}
ro
>
ook
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e
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MCR—HAT< 166.67+6.09umol/LO.% contr
oli#, N.P.s* % salinewol| H|3}o] GSH &
=7F 9 5HAl =7Fsk4 oH(Fig. 15).
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Fig. 14. Effect of MCR-HA at GB34 on heaptic
HMG-CoA reductase activity in rats with
hyperlipidemia.

The male wistar rats were injected intra—peritoneally with alloxan

(150 mg/kg) and fed with high fat diet. They were further subdivided

into different experimental groups according to the treatments given

for 4 weeks as described in the materials and method. Rat liver was
removed and hepatic HMG—CoA reductase activity was analyzed.

Data were expressed as mean + SD (n=5).

Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg) challenge

and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 mf) injection at GB34

MCR-HA : hyperlipidemia and herbal acupuncture with MCR(1%, 0.2

ml) at GB34

# p<0.05 compared to normal group by t—test.

200

Banul

Cantral Saline
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Figure 15. Effect of MCR-HA at GB34 on hepatic
glutathione level in rats with
hyperlipidemia.

The male wistar rats were injected intra—peritoneally with alloxan

(150 mg/kg) and fed with high fat diet. They were further subdivided

into different experimental groups according to the treatments given

for 4 weeks as described in the materials and method. Rat liver was
removed and hepatic GSH level was analyzed. Data were expressed
as mean = SD (n=5).

Normal : Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg) challenge

and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 ml) injection at GB34

MCR-HA : hyperlipidemia and herbal acupuncture with MCR(1%,

0.2 mb) at GB34

T1: p<0.01 compared to control group by ANOVA test.

1 p<0.05 compared to NP by ANOVA test.

##: p<0.01 compared to saline by ANOVA test.
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3) Catalase

]

>

3552 7oA catalase activity®E =

A3}, controlir 126.0243.01 U/ml S
2 normali*9] 172.2640.09 U/miol| B]3}e]
frolstAl Attt MCR-HATS] 7] ¢
atalase activitys= 158.75%1.55 U/mlL.E co
ntrolw, NPT % saline ol H]slo] f2]s}
A S7veki (Fig. 16).

7<4

rSLnJ

al

JaLs

Hﬂﬂﬂﬂ

Mormal Contral MER-HA

Catalass (L)

Saline

Figure 16. Effect of MCR-HA at GB34 on hepatic

catalase level in rats with hyperlipidemia.
The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided into different experimental groups
according to the treatments given for 4 weeks as described
in the materials and method. Rat liver was removed and
hepatic catalase level was analyzed. Data were expressed as
mean £ SD (n=5).
Normal @ Normal wistar rats
Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet
N.P. : hyperlipidemia and single needle prick at GB34
Saline : hyperlipidemia and saline(0.2 mf) injection at GB34
MCR-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m¢) at GB34
w#x. p<(0.001 compared to Normal group by ANOVA test.
T p<0.001, T1: p<0.01 compared to control group by
ANOVA test.
IfE p<0.001, ¥ p<0.05 compared to NP by ANOVA
test.
###. p<0.0—1 compared to saline by ANOVA test.

7. EXE 2
1) Z=H
A F5E] 7F22S Sudan black B(SB
B) @Mow dAsto]l #Eg A3} normal
ol H]sle] controlvtoll A EAMo w2 A
H o]l 2AAA AAdA YEEth M

o

ol

0

0f0
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iﬁz\ﬂ _0,] ;‘d—/\ﬂ o]

CR—HAv 9] 7FxA A=
controlw-ol] H]3}o] 7

B. Control

A5kt (Fig. 17).

C. H.G.

A. Normal

Figure 17. Histological analysis of liver in rats
with hyperlipidemia (SBB stain) x200

The male wistar rats were injected intra—peritoneally with

alloxan (150 mg/kg) and fed with high fat diet. They were

further subdivided into different experimental groups

according to the treatments given for 4 weeks as described

in the materials and method. Rat liver was removed, sliced

and embedded in OCT compound, and 10 gm sections were

stained with Sudan block B-propyelene glycol for the

detection of fat and lipid(x 200).

Normal @ Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)

challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 mf) injection at GB34

MCR-HA : hyperlipidemia and herbal acupuncture with

MCR(1%, 0.2 m¢) at GB34

oil red O ¥4
of #2343}, normalol
ol A W3t Tl FH24 A
3] Z718kAth. MCR—HA T A =
S o] Aol controltell H|gte] FhAsh
1 CH(Fig. 18).
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A. Normal

B. Control C. H.G.

Figure 18. Histological analysis of aorta in rats
with hyperlipidemia (Oil red O stain) x200

The male wistar rats were injected intra—peritoneally with
alloxan (150 mg/kg) and fed with high fat diet. They were
further subdivided according to the treatments given for 4
weeks as described in the materials and method. After the
animals were sacrificed, the aorta was removed, sliced and
embedded in OCT compound, and 10 um sections were stained
with oil red O for the detection of fat and lipid(X 200).
Normal @ Normal wistar rats

Control : hyperlipidemia induced with alloxan (150 mg/kg)
challenge and high fat diet

N.P. : hyperlipidemia and single needle prick at GB34

Saline : hyperlipidemia and saline(0.2 mf) injection at GB34
MCR-HA : hyperlipidemia and herbal acupuncture with
MCR(1%, 0.2 m¢) at GB34
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S zka QQupY. AR 0 Z = paconol, paeon
oside, paeonolide, paeonifloring -3}l
o, ofElAgorE FRANA 243
of 14, HH, g, AeLES

AL gtARgo] glan, ofgk A Tt
A3 ek JFRE, DS, B o7t #E

Moyl A #AE AAsH A3
i ol8S gloe %ol Ak
= By offo] 1AdEF %
= o

J choly] 9lstel,

o

Y sE oz WARFE U 84
o ¥ HudEPE A& Fol A
g5e ¥4, w WEL 3 249
A AT

=
==Ne)
o=

e At (Fig. 2).

HMG—CoA reductaset cholesterol thA}
5 243 8 8424, HMG—CoA re
ductase &A= Ilcholesterold 5 &
WASE A mshed 8% o=
Bi QoY n@eass HHT A9
2rol A HMG—CoA reductaseE 23}
ofe] 744 wEe Huy oS A
Az, RE FZoA HMG-CoA reductase
o] Azl &Ado] controlel |t Fofs}A
<7FE At (Fig. 3).

o] DPPHA %3 HMG—CoA reducta
se FAGAT HAAEAESEH Sy ofH

o] FuAY @ FEULH Aol AL

Ao g FAGL B AFS A5t
IAG TS FEetr] sk AFH el allox
ans HAFOStA AFYAES 4570 A
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HAsHA stk A2 normalw, control
-, HG+, NP+, salinew, MCR—HAw9] 6
TO R o] AYS Stk HGE 2 &2
2 A &= &4 g E AgelA
HG+3} controlitzbell 2%k zfo]7} yEl

WA goh HAANE skl EoR AT
e SRS 2P RE 9FES A
e Fom Bpuse ¥ e ¥
A= HGel AsEe Assslt,

Q3 wae] osu, Axel wsie 97
Ade] BEE 45 Bl gl AT

a2 triglyceride, total cholesterol, LDL ch
olesterolo] Zaste A, AT T/
Frbehs AEe mlva sglod”, 2
Ao M e 3 ATHste] gk zfol7t
LFERLHA] 22 Skek(Fig. 4).

AR HAAE FEFY 5% A
oW, mFe2ElE AolR ghel xAo]
HEASE ZmFo] St o ®

e
o{
=}

2lolo ofste] oA 27}0}“04
By okile ot W= UERA] gk
t}(Fig. 5, Fig. 6).

8% cholesterol X& 1 mg/dl =Y
ok A Ao AiEE 2-3% &
e Bart glow, 754 aA gy
Ful, AT, a8 3449, 7
A7V s A ets, s stE, A Al
oA &% cholesterolo] S7lsle ko
Atk B A# A H3 total cholesterol
levels 543 Ay, 12T 2old 9
& S7Fe 8% total cholesterolo] H&hd]

M 2

ol

o Olﬂ oX,

[QR=%

AR -
o =43} 7] wj&ol|, total cholesterol ol A
HoanE s

]o

do
ot
ox
o
o
k
ot
R
as
S
—
Lo
mfi
ofN
N °
B
rr
off

3}, Wk, Altrigly
5o~ HDLo| A3}
SalA Had

2 Ao AFsES] 84 total chole
steroldl] tjgF HDL—cholesterol®] H| & 4
st An, uFH2HE Aol o8 A
3<% HDL/total cholesterolo] Hhy] o3
of oz Frtetdov FAA FeldS gl
AtH(Fig. 8). &gk &3 total cholesterol¥}
HDL cholesterol®] 2]& o] &3t Fu7H
SHAFE ALke A3, aFE2HE Aol
sl 27 FAYHAGIL Fera] ool
o zHastglont FAA Fode T
(Fig. 8).

sHASA T FFUEHE
A4, LDL, HDL# Aoz 550
Rom, FPAze] FadAA 59 st
ojg”, B AF A FulAA5E A
A3}, normalTo| H|3FS controlioll A &
WASA 77 Foet A S7bskd AL, NP,
salinew™ % MCR—HAw°| A= controlaol
Hjste] s G SA 77 oAl FHAaskR
}(Fig. 9).

Phospholipid cholesterol's-2] &3

f
oA Tl AFdHAS AANT= &

A,

it
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A 3EQ1zLe] bR, phospholipid/total ¢
holesterol H]9] Z+AaE FWAsE 79 A
B2 ol gHETY. B AdeM AFPFE
8<% total cholesterololl th3F phospholipid
of HjE SAT A, AZTYULE Aol ¢
sto] frofshAl raekalal, oy oFxo|
oJste] folatA F7hstAth(Fig. 10).
ool dHWA Ax}, MCR-HA%H
A controloll H|3}e] total cholesterol©]
o8l 7+23F%1 AL, total Phospholipid/tot
al cholesterol 8|7} F<stAl =7}s)9itt.
webs e By ofxlo] nAd Tl A
A=

ﬁi’\]ﬂﬂ sMAss oAt
= A%t S AoE AlgEY
ASTS ALTE 71 o

o EAlte], 1A
o= ksl sk
. g% % ALPY Z7le= FE =43
TA% il g FY FolA 2
o, IAE gy Hake] AEe} AS
T ALTE] &%= Atolel= ZaAel Sle
o, ALT9S] A#Ado] ASTRTE %t LD
H+ lactate9} pyruvate?re] 7F943 Aks) wb
L8 Z=u] 3= §4=2 AFo| 1A 3o
U g 2 AgAs 5 Z4F A3
3t

-
nﬂ

o] g 74017} ‘JrE]r‘JrX] i
3).
A FE9 7hll A HMG—CoA reductase

=

activity, GSH level, catalase activity® =

EERE

>~1-4

H(Fig. 11-1

HMG—CoA reductase activity™ normal
ol Hl8ke] controlwoll A FefskAl S 7te)
nom, ez Heky] ofFel o3 FHAst
Kot o2 AT (Fig. 14).

Glutathione> AME W SJAAZA AE

T A, AE Akl dE A
HA 7S ‘il /‘1]41” s
A= ol& s
< f%ﬂﬁ}‘ﬂ free radical S 2¢3st ditsts

< ZujstH'”. GSH level S norm
aliwol W&t controliollA] GSH -s%7}
Aastg ot A4 el sl MC
R—HAv o4& controliol] H|3}e] GSH &
=7F 95 Al F7Fsk4 oH(Fig. 15).
A EZ WA thAF AFE-21 H20
28 SIACl Falg H209F 022 afahe
Aol A 28bsta sz AAo] st
A E HY aEHo R A7 e as

o]t} Catalase activity: normal:rLoﬂ H]
ste controlitoll A -2l skAl 7 R M
CR—HA9| A= controlaoll 10}04 o35t
A Z7vskth (Fig. 16).

ool 2k Wl A A4 A¥eA HMG-
CoA reductase activity®} GSH levelol| A=
o ARE YehA gtoy, aEE s
23k 7 catalase activi
tye G Huy okl 4°H Tl‘-/] 0}71]

2~

o
:‘j:
—{o
OiN
L:o
rot
i olo d

Catalase™

& AQtstg FHow @ xwﬂw 4
R WS pol 9@3144) Bk
) E Holy Ao=m

HeA A, T PAAS A A
gedsel dg asHel oageteR 4
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