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Anti-hyperlipidemic Effects of the Herbal Extract Mixture of Cnidium
officinale, Petasites japonicus and Coptis chinensis on Mice with Tyloxapol

Sang Dae Kim, Sang Hyun Ahn', Jin Taek Kim', Heung Mook Shin*

Department of Physiology, 1. Department of Anatomy, College of oriental Medicine, Dongguk University

This study was performed to evaluate the effect of the herbal extract mixture of Cnidium officinale, Petasites
japonicus and Coptis chinensis (CPC) on the lipids metabolism in mice with tyloxapol. ICR mice weighing between
30-40 g were divided into four groups: normal group, 600mg/ke tyloxapol injected group, 50 uglg CPC treated group
6h after tyloxapol injection (SAM1), and tyloxapol and CPC treated group (SAM2), respectively. Tyloxapol or CPC was
injected intraperitoneally. Tyloxapol caused an elevation of total cholesterol (TC), triglycerides(TG), and LDL-cholesterol
and a decrease of HDL-cholesterol. In addition, tyloxapol induced accumulation of lipid including cholesterol in both the
liver and kidney. Serum levels of TC, TG and LDL-cholesterol were decreased whereas HDL-cholesterol was increased
by CPC. CPC increased in HDL-cholesterol ftotal cholesterol ratio and lowered atherogenic index. The levels of TC,
TG and LDL-cholesterol by CPC were rather lower in SAM2 than SAM1. CPC also inhibited lowering HDL-cholesterol
by tyloxapol. CPC reduced lipid blots and cholesterol particles in both the deposition and size in the liver and kidney
with tyloxapol. These results suggest that CPC might be expected to be beneficial for protection and treatment of

hyperlipidemia by the disturbance of lipid metabolism.
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UM QA= QuP. nAEE9 X EAE HMG-CoA
reductase inhibitor(statin), bile-acid sequestrant(resin), nicotinic
acid, fibrate, probucol EC & BE511 JrtY. 1E ~elE] A
2 88 & STULHEES 20-25% 2R, SEAYE 10-30% =2
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A7 dejol 71xsld JI[E, HY, LHo 2 FEES
2:2:19] BT ZE6l olE SHEHAYo] tyloxapold] 25}
QIHCE F¥ IXNEHo| vils getg ASEoEN UL
ANEE9 AT oS ¢ 2Al ek 71k AEE B85}
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fam)
BilE Aol AHAIRE S861 SdoldA] 257Y oy
QY B (F, 25+ 1T ; S5, 50~60%)0) B2 & A}
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1) stk &5 2 XA
H 180 g, P 245 g, 2 100 g& round flaskol] €Il

E5F4 1000 mlg 718l 3A1%F 7t RESH & FEHE o

A& W5}, rotary evaporatorZ ¢t HH3 & B2

Bl 21zt 37.86 g, 6.04 g, 14.7 g2

a9 FE2 2d(CPO2 2219 1
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MRS HAE  (NOR),
tyloxapol (Triton WR-1339, Sigma. USA) & X|= (CON),
tyloxapol A x] 6417} & CPC HX| (SAMI), tyloxapol3} CPC
£ SAlol AAISH & (SAM2) L& LFow, 7+ g 1071
A R E ST
3) INEE wet

IXEE9 F22 10% tyloxapol (Triton WR-1339 Sigma.
USA)E 600 mg/ke B2 FAGIGTE HET = SEO| A4
HEE FARIS
4 dEEE el

Tyloxapol =7} FAL 24A17F & AR BT E QAT & &

FA} (cardiac puncture)Z A AMF|GIUCE MFE A2 4
20il4 2087 ghA$ T 15,000 rpmoll4] 1027 4 2E] &
(@)

gig uE 2El6i
Al delalgsel ol

perfusion)E AAISH & 713} MRS HEFICE HEE 282
H20lM 10% SEEELUT NBF)
ool 24A17kSQ TESE &, HA Tt E WA (cryoprotection)
. AEg

LB Z2AW Jd

(neutral buffered formalin :

ot
Sl ol 30% sucrose S0l 24AI1ZFSQ X A7
ZZg S| (ayostat)E 01 &5t 5 um FA Q] HEEH

2 MBI

fijo

=
ANOVA testZ HZESIH PHLol 0.05 v uf SAFLE 7O

2 total cholesterol (TC)2 Richmond &
9, triglyceride (TG)2 Trinder ¥'?, high density lipoprotein
(HDL) cholesterol2 Warnick®] b oz £8™3I%r). 2t2 &
FA|2F9] Cholesterol E kit (BC 108-E), Triglyceride kit (BC 118,
GPO-PAPH}), HDL-cholesterol kit(A 308-HDL)E A}g3dl] &5
3lact LDL-ZHAHES EEH A E-HDL SULHE 442
=2 FASICE A8 EAZE AEE Tl ol8F e U
3}A]5* (atherogenic index:Al)= (EZHAHE - HDL S| AH)
£) / HDL SHAHEE AkBISnh
6) ZE A} 4y

0 A7 Z8] W R)gke] BEE Sudan black B Qg Eof
BEBIHCH.
4%t & Sudan black B SMof| 1027+ G445k, 85% propylene
glycol 2 327+ B} I3 nuclear fast red=

5 =
T O
157 A BUSIITE A @4 3 ZR4E 38 2418 118

A = ZHAHE

=
HESEHE absolute propylene glycoli2 1087} &

1
N
2
P
2
3

g TEePl fldie
AR AlEIITH.
24 JEEFHo] PAN A|&E T2 & 60T incubatorof A
o] Aol FioA] HHOZ HalE w7tk gHEA)7] 4,
20] A2 %M 60% perchloric acidZ A3k & Bsiod
so|gdoxs EElrt.

8) PEM I EAAE

a7 BdA + BO9 EF LA (Mean + SEM)E UL}
BRI O, ZAW AdferEy SEAHE YA B E A3
=

171 Y18l Optimas 5.2 (Optimas Co., USA)E 0| 8¢+ 424

perchloric acid - napthoquinone (PAN)
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ZULHE, SHAE 0= gt
H & ETHU2HE, SEX Pl njAle CPCY &
&k2 Table 17} €T}, TyloxapolE A A|gF CON9 EZE|AHE
SIS 644.93194.51 ng/ UE BTIAPSE B FAKE NORY
175.54123.98 mg/deol HIa] Y& S712 HI O, tyloxapol
2] 6417} & CPC (50ug/g)S AXIS SAM12 513.59+76.14 mg
/de, tyloxapolz} CPCE ZAlo] AAISH SAM2= 317.39:99.25
mg/ deE CPCE tyloxapolol Q5 HEHAME HEQl 7ogh
5718 A

ZMAEO =EE NORQ 127.08+26.37 mg/diol HISIN
CONollA] 2764.21+82.47 mg/ b= F5HA £716I%TE SAMI2
2396.4+415.31 mg/dE thRtol nligld & #HErh giout
SAM2= 1279.42+72.11 mg/ b2 CPCY EA| BEXE tyloxapol
of 2dt AL RSt EIE DA

- 378 -



MNE, mel, #E FE2

Table. 1. Effects of CPC on serum levels of total cholesterol,
triglyceride in tyloxapol-induced hyperlipidemic mice

Group Total cholesterol (mg/di) Triglycerides (mg/dl)
NOR” 1755422398 127.08+26.37
CON 644.93£94 51 07642128247
SAM1® 51350+76.14 2396441531
SAMRY 317.39+99.25™ 1079.40£72 114

Values are mean+3D of at least 7 mice. a)NOR: saline treatment, bYCON: tyloxapol (600
mg/ke) treatment, c)SAM1 CPC (50 ue/q) treatment at 6 hours afler tyloxapol, dISAMP:
CPC + tyloxapol treatment. ™™ p¢0.001 as compared with tyloxapo! group.

2 88 5 HDL-89|2H|2 55, LDL-38 2618 55, 488
A% B SWHINS

HDLS Z#AHE9] Bisl= NORY 33.43+4.94%0] 1|5}
CONOIA] 20.69£718% % ZABHE 2r, SAMIO| 29.72+5.97%,
SAM27} 40.39:7.99% = CPCE tyloxapolofl 9§+ HDLY] ZHAg
AABINC) LDLY] FENAHEQ #Hek= NORS 66.56+4.9%0
Hlal CONollA}l 79.32623% % &7} 3I9CL} SAMIcA]
70.27+5.92%, SAM27} 55.547.74% % CPCO| Eol& tyloxapolo]
93t LDL SHAHEY £718 9ASI

Ag@y AsALE NORQ 3.04204 dIGH] CONojA]
521+1.872 Z£715194Cen, SAM1d  SAM2ojAE Zbzb
347+0.69, 3.33:1450F CONoj gla] Z43IHort 942
QRCt EWABALE NORY 20404 H|5] CONoAlE
421+1872 FA5IA £7161911, SAM1S 2482069, SAM2=
2.33+1455 CPCQ] Fol= tyloxapolo] 28t Al #alsio] s
T E UEE SWZESA,E ZaoAlzith

Table 2. Effects of CPC on serum levels of HDL-/ LDL-cholesterol,
ratio of HDL cholesterol to total cholesterol and atherogenic index in
tyloxapol-induced hyperlipidemic mice

Group Total cholesterol Cardiac fisk Atherogenic
HOL (%)” DL (%) factor® index
NOR 3343494 66.56+4.9 304+04 20404
CON 2069+7.18 79.3+6.23 521%187 421187
SAM1 2972597 7027592 347069 248+069
SAM? 40.39+7.99 55.5%7.74 333£1.45 2.33+1.45

Values are mean+SD of at least 7 mice. aHDL : HOL cholesterol/total cholesterolx100.
bILDL : LDL cholesterol/total cholesterclx100, c)Cardiac risk factor : total cholesterol/HDL
cholestrol, d)Atherogenic index © (total cholesterol-HDL cholesterol)/HDL cholesterol

3. 7 ZAU Adt 4l SFUAHE BE Wg

TyloxapolE Fojst CONS| A& BZ = H414W (central
vein) FHEY] 7Y X Ao)A] NOR Brt & 3719 & FHa49] X
2 g (lipid bol)9] FHrivt #HAERCE FUEM Ay
1384+171/100,000 pixel®] NORo| H|8 8886+789/100,000 pixel
2 542% Z715140k 8L CPCE A XS SAM13} SAM20 A
= oxures Arie BEsh Z2adiedl,  SAMIZ
5861+229/100,000 pixel, SAM2E=  41841266/100,000 pixelZ
CONol| B8k 7¥7} 34%, 53% ZI48I%irt (Fig. 1A-2, 1B).

ZUAHE 22X Hils CONojA E48W FHE TH
ZRAA 7 AE 2 =4 ZYAHE YA (cholesterol

particie) ] Zo1h BEE, BOEAI BALCH B4
B A 840+56/100,000 pixell NORo HIdh 730% &715H
6920+£241/100,000 pixelZ2 ZHEJc olof HIs] SAM1i

Ego] 839 Nl mjal= FgF

SAM20 A= SEIAHI 29 BRIt A4S e, SAMIZ 52%
ZkAgh  3307+165/100,000  pixel, SAM2E 70% A
2080+96/100,000 pixel2 LIERIT} (Fig. 1A-3, 1B).

Tyloxapol®] Axloll 98} utEel 7Hx2Z9 HEfHS =
CONQ| SAl-m F{E M EZA0] MBS (vacuolation) E7},
¥]3} (degeneration) @ A} (necrosis) AERS] ZHAIE7}Y 7171
A (portal triad) FHEA SoiE QRO F TEF|ICE
SAMI1T} SAM2TRollAlE ofEdt EAEW FHEY (F £4o]
146191 0om, £3) SAM27} SAMIo|| B3] IHEA! &4o] B
ZOE HEFATE (Fig. 1A-1).

Fig. 1A. Dnstnbutlon of llpld blots and cholesterol particles in
hepatic tissues of mice (1 H&E stain: 2 sudan black B stain 3, PAN stain:
magnification x200). NOR, nO(ma\ group:  CON, tyloxapo\ treated group: SAM1, CPC
administered group at 6 hours after tyloxapol treaiment SAM2, CPC + Ty\oxapol
treated group: CV, central vein: PT, portal triad. < lipid blots & cholesterol particles,

- Lipid
[ Cholesterol
10000 A

8000
6000 -

4000 A

Pixel Count (/100,000 pixel)

2000

NOR CON SAM1 SAMZ

Fig. 1B. Image Analysis for deposition of lipid blot and
cholesterol particle in the hepatic tissue (intensity of lipid blots, 50-80:
intensity of cholesterol particles 100-130). * P<0.05 compared to the CON:  # P<005
compared o the SAM 1.
4. A Z2A0 A 2 SULHE 22 HE

Tyloxapol Fxlo] QJat 18] A £F HAS HH, A
M} ZHAFEAH (proximal convoluted tubule; PCT) 7] 4ol 4]
NORollA Hrt & 2719 534 e 577 BEEAUs
H) &akEA] A NORY) 760+38/100,000 pixelo] H18H 763%
Z7}¥8} 6560+166/100,000 pixelZ LIEFATE. SAM1T} SAM20l A
= AgEey 2719 £271 CONo dig] A ZadiiEd,
AM12 52% 7481 3146+69/100,000 pixel, SAM2= 76% ZtA~
3l 1559+74/100,000 pixel 2 SHZUCE (Fig. 2A-2, 2B).

FHAHE BX Wik= CONojA AFFASF PCT 7104
TRERAe) N4 BUAHE QA £V} BREN, @Y

U‘

wn
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43 A7} 384+9/100,000 pixel®l NOR)ol B&] 1095% &7}t
4592+89/100,000 pixelZ2 ZEZ|UrCt ool High SAM13} SAM2
olAdlE  ESHAHESY Ryt A Z4dle  SAMIS
2483+89/100,000 pixel, SAM2= 1023+63,/100,000 pixel& CON
ofl vlgh 2+2} 46%, 78% ZEAGIMC) (Fig. 2A-3, 2B).

SHA ekl HEY HElE CONOA &= SEA QMBS
(urinary pole) FHH HRUIFEML] HO HEHBPAT) M T}
HE¥ o] THEQEMTIA EHH 2 BEEIACH, PCTY AlZE
712 = HEZ] (vacuolation)?] E717F TEEIATE. I8
Lt SAM13 SAM20lA & QA= HRTRFHL] AR QuiE
ol Ant Hl& 7} SOIFQIL, PCTolA MZE W B35l 2451
AT 58] SAM271 SAM1o| g & =3} £30] Hol & el
AFZAN FARSH FEH 2 B2 IT) (Fig. 2A-1).

o B i

B P A DERRC IV B S IO L

Fig. 2A. Distribution of lipid blots and cholesterol particles in
kidney of mice (1, H&E stain: 2, sudan biack B stain 3 PAN stain; magnification
x200). NOR, normal group: CON, tyloxapol treated group: SAMI, CPC administered
group at 6 hours after tyloxapol treatment, SAM2, CPC + Tyloxapol treated group: GL,
glomerulus; PCT, proximal convoluted tubule, <, lipid blots & cholesterol particles,

_SAM1

—Lipid
£ Cholesterol
10000

8000 A
6000 l

4000 4

Piel Count (100,000 pixel)

2000

SAM2

MNOR CON SAMA1
Fig. 2B. Image Analysis for deposition of lipid blot and cholesterol

particle in the kidney (irtensity of lipid blots, 50-80: intensity of cholesterol
particles 100-130). *, PX0.05 compared to the CON: # P{0.05 compared to the SAM 1.
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Tk AFEIY nUEl T} SEholEe] &aks JIIES FRESIL
HEILFEY SE0F TES X8k Mo REOR 2El1L
2 4 21F 21 43 Sol 0)8% I Y. dgroz
AZS S8y Hed”, 2993 Sl wis g3t B
HRom, £3 U HEeT RE2ES9] AGKEAR] B
B ek MoE wilelA] £, B4l 1Y, 45, 5, 4]
2&7), M3, & F29 Ao AIBE o™, JNHENT B
T G, U937 Aol thEh apoptosis B& 2e]?, Blaty 2
7) &3 :

2 BFReY BB FPskl 2Ue

human immunodeficiency virus type 1(HIV-1) 2] Aa* 7}
A Urt 2 H-rolM e olEst 24 g Ald el
S AL thet 358 BEGBIALAL tyloxapol 2 ¢!
9% INEES AT 3, ¥E £ £3eAHE, E4N,
HDL-/LDL-cholestterol 5%}, 713} Al&tol49] Xgkal SH A
E S50 93t el HaE ZALIAC

SSULHES F 879 175.54+23.98 mg/ deo)
BIaH tyloxapol ZX|oll Cl5lod SAGHH Z7H644.93+9451 ng/
de)51%1 21t CPC A2l E tyloxapolol] 918 S| 2B &7}
Z aAlsl CPCE EAlol HAIBINS AL 317.39499.25 ng/de
E R FSULHIEY &7 AAIGINICE Triglyceride
B2 tyloxapol &lAJoll OJEl0] 2764.21+82.47 mg/ UWE BT

<
o

g8 8

(127.08+26.37 mg/do)oll Hisl] SIASHA Sri=Qict et
tyloxapol 2] & CPCE Fogt A& 7+0] 2396.4+415.31 mg/ L
Z ol 8igld F98k Hals oLt tyloxapol#t CPC
2 HE 5l A= 127942+72.11 ng/dlE  tyloxapolo]]
At SEAH] EVHE FASHH daAlzch

HDL ST ABEIE2 WAl 9 dolgap) )lom, ¢
H SZULHE 5T W HDL-EHAHZEY =5 =
HDL-ZH ~HE 55l thd LDL-Z8 A &9 a7t Jd
TEE0 2B E dldshes £2 A #E7F Fok 2 daldii] CPC
B HA17E(33.43+4.94%)0] BI5Hd  tyloxapol KXol 96+ HDL-
A AEIEQ Z4(20.6947.18%)2 AXISIH =], tyloxapol 5
o] 6A171&E CPCY Rod= 29.7215.97%, tyloxapold} CPCS
EFafol] 95l 40.3917.99% % Hiwt HOE E718I90) =
CPC Bdof] 95l LDL FHAHE 559 749t HDL-Z#)
2HE st B 52U LAHE 55l s HDL-SHAH 29

SEHIZE SVt ¢ A2 =& sUE39 o

¢

or

F

Gt A g0l k20l e AR 4A¥n)
dutd o €5 FU HEY FE &

LDL SH2HE2
|

RO Eao] HAEo] SBNBIMEY &4, B BT
4%, 81 B4e B0k AOZ WelK 24 & LDL-3E A
HE0 55E Bus 289 ¢

2H43 WESE 27} ek LDL-
= RFO] 793+6.23% 2 KAk
9] 66.56+4.9%0ll HIG} Tha: E7} 8191 L} tyloxapolil CPCY)
HE Xx]oll A5k 55.547.74% 2 SO ZAagE LIERIRIT
T ZFU A E Q] Mk tyloxapol Ao Qi 7H4h
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& AAQ TMEANM RgAAS FH 1t X\ P e A%
ool visl &71E ASE VeI £ ZUAHE UAY
X3 A7] 7L #lEdE, ?_RﬂEOﬂHJ ALY &
7V F8 SUAHZ9 712 AEHC) Tyloxapol Hxlo] 9
8 AUEHES IAEBA Uehe HHOE I EoA ¢
AlEQl AiAL Aol &, 3-hydroxy-3-methylglutaryl-CoA
(HMG CoA) reductaseci] 98 7H ZhojlA] cholesterol 43 &
7}2 Q1%} plasma lipoprotein®] Z719} 242 71-d Q8 Awt
Zxo] Uehdths 219 tyloxapolo] M Zul lipased] &84S
A& triglyceride®) E&0] 710l oF H1132)9 LX|EH
c} 22} CPCE A X8 SAM1T SAM20oA = X8t vi29) =
7181 B2 3 SHAHES 27t Aasigietl, ol CPCrt
M EZLHY  3-hydroxy-3-methylglutaryl-CoA(HMG  CoA)
reductase®] inhibitori Zr23t 7hsd e, dEAHE d o]
© antagonistZ Z}EEF A OZ ofldEm oo tidt Hr "HQ
sheleh 42Eict 3 FEld HELE tyloxapol A x]oll 218k 7¢
ZA ZAHM (central vein) FHE AN FEAQ HAZs)
(vacuolation) &7}, ZHIES EG}l (degeneration) A}
(necrosis)= CPCE AR SAM1 I} SAM2olA] &4AF] 2+

¥ oM EF| SAM2T0lA] SAMIG] HIsE 7FRRQ] £410]
AL R BEHJEH, ol CPCY tyloxapolo 28 7HE4
g ME AASHE ALE B £ Urth

Tyloxapol XX|of 9J3F LRIAQl A1A9] HEfHsk= CON
ii‘/\iﬂ QM TS (urinary pole) FH HRRIFHL] Q9]
HEHBYT A Z7} H1EE o] ©E dUJT A ZFEe 2 Hakg]
919.\11, ZAFESAHE (proximal convoluted tubule; PCT)2] A
EE 7R RoAE HES} (vacuolation)?} S7171 BEESIC
olgich Aty RS SHBEHTA L H| = BRuF
‘311/101]/\19] ol JEfY ol O FE Q18 o} o] Z7lolf ¢
HOE AFZELh T2 CPCE A8 SAM1TF SAM20) 4]
3&4]1}3 BRUFmy] U2 oE M ZoAlgt b =7} 20lx]
AL, PCTol M= AZE W HZ3PE 224351998 SAM2F0)
AME B AFEL D GARSE EHE HHet $H8 J1E9 R
RZF2 tyloxapol HE} 6417 & CPCE A28t TolA] H2RE
SO B15E Qulamlel 9%, B4R T21T 2UFEHD
Z1MojAut ZaE 4= QI e, tyloxapoldt CPCE EAlo] A
2lgt SAM2olA & A2} o] #X5] ZAFI AY HUME
¢t 2L ZASAE ~HE HATE B FEAHE 2EHE0
AL tyloxapol Hx|o] 98l FAE] &7 }6P 91/} CPCO A
2] tyloxapolo] 98} SENAHIEQ £HE ZHAAIA tyloxapol
3 CPCe EA] Aelaolie SHAHES] gj_x ot H=EZE]
7HEA ARIEIATE ol#ddt Al CPCY} tyloxapolol] 918t A
2iALY] oldke YAISE AL E AIRECH
olydel JilE, MY W &Ee Setyyel CPC Azlo] ot

g3 & £3uoHE 2 S48 44
59 7+, HDL-Z2EAHE 5% 2
1 A7 209 AE FHo o
thatel] THAE AZ7IsH A& Ee st

39

9 s rOl‘

é

219 QA B)R)E @

2 0|8 8 4 At 7HeEg A Hog AFEt
2 &

CPC 2HEQ & & AZhAL A
I ZUAHE 58 Zidol nixle x=
ZHoj tyloxapol (600 ng/ke)= %Q‘zl‘/\} glod QI9iXel 1A
g 77 & CPC (50 ug/2)E B2 FAKGI 8F
HAHE, £4X4, HDL-/LDL cholesterol & 71 Al
ollAS SUAHEE BIRS A FHo) nj2 g
Zeto] thed 298 IRt

oy o= 0T

Tyloxapol2 B4 & EZUAHE, SENHE STKIHS
m CPC Aglol] 98l ZAEATE ES ] t loxapol,\,} CPCY] ¥

gxg] ol 7ol 24 E WEE 4 Ut HDL ¥ LDLY]
4%, tyloxapol HMEli= HDLE ZHAA 7]3 LDLE Z71A]71%
"ol CPC A2z HDLY] Z+4:9} LDLY| 718 A#|81 er
tyloxapol®} CPCSl WEAEollA] 1L G317} L4513

7} AE 2E A9 Rk %—fﬂl/\t’:ﬂiJ BIH3M=

tyloxapol Azl Qlgle] At 2 FHAHES] AR0] £716191
oL}, CPC Mgl o9 A g AABIHTt. a1 84 XMl
oM =Fod e AaE FHEE £ ATt

o148 AFERE CPC2 S| AHEYW SHALY Adlg

ORI TF W A A O A FAg AT ZA] A
3*4 Aol =28 & ALE 48T

) o =
e

" 1. Grundy, SM., Denke, M.A. Dietary influence on serum

lipids and lipoprotein. J lipid Res 31, 1149-1172, 1990.

2. Barnard, R]., Faria, D.J. Menges, ].E. Martin, D.A. Effects of
a high-fat, sucrose diet on serum insulin and related
atherosclerotic risk factors in rats. Atherosclerosis 100,
229-236, 1993.

3. Parks, EJ. Dietary carbohydrate’s effects on lipogenesis and
the relationship of lipogenesis to blood insulin and glucose
concentrations. Br ] Nutr 87, 247-253, 2002.

4. Garg, A, Grundy, S.M. Koffler M. Effect of high carbohydrate
intake on hyperglycemia, islet function and plasma
lipoproteins in NIDDM. Diabetes Care 15, 1572-1580, 1992.

5. Keith, ES. Atherosclerosis. Encyclo. Human Bio. 1, 447-55, 1991.

6. Shin, SH. The choice of medicine. In Diagnosis and
treatment in hyperlipidemia. Association of hyperlipidemic
therapy, Haneuyhak, Seoul. pp 315-331, 2000.

7. Insull, W., Kafonek, 5., Golder, D., Zieve, F. Comparison of
efficacy and safety of atrovastatin (10 mg) with simvastatin
(10 mg) at six weeks. Am ] Med 87, 554-559, 2001.

8. Hirakawa, Y. Shimokawa, H. Lipid-lowering drugs.
Nippon Yakurigaku Zasshi 118, 389-395, 2001.

- 381 -



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Richmond, W. Preparation and properties of a cholesterol

oxidase from Nocardia sp. and its application to the
enzymatic assay of total cholesterol in serum. Clin. Chem.
19, 1350-1356, 1973.

Trinder, P. Determination of glucose in blood using glucose
oxidase with an alternative oxygen acceptor. Ann. Clin.
Biochem. 6, 24, 1969.

Warnick, G.R., Benderson, J., Albers, ].J. Dextran sulfate-Mg2+
precipitation procedure for quantitation of high-density-
lipoprotein cholesterol. Clin. Chem. 28, 1379-1388, 1982.
Chiffelle, T.L., Putt, F.A. Propylene and ethylene glycol as
solvents for Sudan IV and Sudan black B, Stain Technol.
26, 51-56, 1951.

Adams, CW. A perchloric acid naphthoquinone method for
the histochemical location of cholesterol, Nature 192, 331, 1961.
=) NS AHEBHF HRE AERE AE, KWL
pp 409-410, 2000.

Cho, J. Joo, N.E., Kong, ].Y,, Jeong, D.Y., Lee, K.D., Kang,
B.S., Inhibition of excitotoxic neuronal death by methanol
extract of Acori graminei rhizoma in cultured rat cortical
neurons. ] Ethnopharmacol. 73, 71-77, 2000.

Cho, J., Kong, J.Y., Jeong, D.Y., Lee, K.D., Lee, D.U., Kang,
B.S. NMDA receptor-mediated neuroprotection by essential
oils from rhizomes of Acorus gramineus. Life Sci. 68,
1567-1573, 2001.

Baek, LS., Park, C.S. Park, C.G. The effects of Cnidium
Officinale extract on the ischemic stroke and oxidative
neural damage in rats’ brain. Kor. J. Herbology 18(4):37-46, 2003.
Shon, Y.H., Kim, J.G., Nam, K.S. Effects of Cnidii Rhizoma
Water
hepatocarcinoma. Kor. J. Phramcogn. 34(4):297-302, 2003.
Nam, KS, Son, OL. Lee, KH., Cho, HJ., Shon, Y.H.

Effects of Cnidii Rhizoma on proliferation of Breast cancer

extract on Chemopreventive enzymes for

cell, nitric oxide production and ornithine decarboxylase
activity. Kor. J. Pharmacogn. 35(4):283-287, 2004.

- 382 -

20.

21.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

>

Olok
i

Cho, SK.,, Kwon, O, Kim, CJ. Anti-inflammatory and
anlgesic activities of the Extracts and Fractions of Cnidii
Rhizoma. Kor. J. Pharmacogn. 27(3):282-287, 19%.

ZENE. mES) HiFEY. AS ASetnESes. p 238 19%.

. Cui, HS,, Kim, M.R,, Sok, D.E. Protection by petaslignolide

A, a major neuroprotective compound in the butanol
extract of Petasites japonicus leaves, against oxidative
damage in the brains of mice challenged with kainic acid.
J. Agric. Food Chem. 53, 8526-8532, 2005.

Lee, CH., Chul, M.C,, Lee, H.]J,, Kho, Y.H. An apoptosis
regulator isolated from Petasites japonicum. Korean J. Food
Sci. Technol. 32(2):448-453, 2000.

Choi, O.B. Anti-allergic effects of Petasites japonicum.
15(4):382-385, 2002.

Sin, KH., An, DK, Woo, ER., Park, HK,, Lee, ]S, Yun,
W.S. A study on the extraction efficiency of berberine in
Coptidis rhizoma. J. Kor. Analyical Sci. 10(2):83-91, 1997.
Jang, GH, An, BY., Oh, SH., Choi, DS, Kown, YJ.
Anticariogenic effects of Coptis chinensis Franch Extract.
Kor. J Food Sci. Technol 32(6):1396-1402, 2000

Worsled 78], HAOSE A2, SHEAL pp 420-422, 1993,
Tang, W., Eisenbrand, G. Chinese Drugs of Plant Origin.
Springer-Verlag, Berlin. pp 361-371, 1992.

Bae, JH. Antimicrobial effect of Plagiorhegama dubium
extracts on food-borne pathogen. 1, 81-87, 2005.

Song, MK, Lee, AH, Kim, YH., Lee, ]J, Sung Y.C.
Inhibition of HIV-1 replication by extract of Coptis
chinensis. J. Applied Phamacol. 3, 111-115, 1995.
Dominique, H., Paul, H, David, N.B. Effect of lipase
inhibitor, triton WR-1339 and tetrahydrolipstatin, on the
synthesis and secrtion of lipids by rat hepatocytes. FEBS.
286(1,2):186-188, 1991.

Robbins, S.L., Cotran, R., Kumar, V. Robbins pathologic
basis of disease. W. B. Saunders. 4th edition. pp 556-561.
1989.



