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Effect of Lotus Root(Nelumbo nucifera G.) on Lipid Metabolism in Rats
with Diet-Induced Hypercholesterolemia

Jae-Joon Lee, Park-Se Young and Myung-Yul Lee'
Department of Food and Nutrition, Chosun University, Gwangju 501-759, Korea

Abstract

This study was performed to investigate the effects of lotus root ethanol extract (LRE) on 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) reductase activity in vitro, and lipid metabolism in the serum and liver of rats fed normal
or high cholesterol diet in vivo. LRE (200 mg/kg/day and 400 mg/kg/day) was administered orally to rats with
fed high cholesterol diet for 6 weeks. We divided into 6 groups: normal diet group (NC), high cholesterol diet
group (1% cholesterol and 0.25% sodium cholate)(HC), LRE 200 mg/kg treated group (NC-LREL), LRE 400 mg/kg
treated group (NC-LREH), high cholesterol diet and LRE 200 mg/kg treated group (HC-LREL), and high cholesterol
diet and LRE 400 mg/kg treated group (HC-LREH). LRE significantly inhibited the HMG-CoA reductase activity
in a concentration-dependent manner in vitro. The body weight gain and liver weight of the high cholesterol diet
group were higher than the normal diet group, whereas the groups administered LRE were gradually decreased.
The high cholesterol diet group increased serum triglyceride, total cholesterol, free cholesterol and LDL-cholesterol
levels, and decreased atherogenic index, HDL-cholesterol and phospholipid levels as compared with the normal
diet group. LRE administrated groups were increased in serum HDL-C/T-C, HDL-cholesterol and phospholipid levels,
and decreased serum triglyceride, total cholesterol, free cholesterol, and LDL-cholesterol levels as compared with
the high cholesterol diet group. These effects of LRE within the high cholesterol diet groups were
concentration-dependent manners. There were no differences in the levels of serum triglyceride, total cholesterol,
phopholipid, HDL-cholesterol and free cholesterol between normal diet groups. The hepatic concentrations of total
lipid, total cholesterol and triglyceride were also lower in LRE administrated groups than in the high cholesterol
diet group. Taken together; it is suggested that LRE exerts hypocholesterolemic effect by reducing serum cholesterol
concentration in rats with high cholesterol diet-induced hypercholesterolemia.
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of Anz LS A0 ey B Az AR
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1243 6579 heating mantleol| A 3A17F F<F 33] F:53
T} Whatman filter paper(No. 2)& o] #}3}9th, o R &
40T F=84el A rotary vacuum evaporator 2 &7 S #] 4
IS T F AR S et 10T W B
PAA ARE-BEATHR4).

mlo

i}

¢

rLshmo

HMG-CoA reductase Malgd £H

HMG-CoA reductase= 3tz FTd@I|o|A] it
Saccharomyces cerevisiae ATCC 429492] microsomal
proteing ARESIATE EI)A] AEjollA 1% glucose, 0.5%
polypeptone, 1% yeast extract B A]ol] §. cerevisiae ATCC
429495 30°C & 24417 Auf oF3F T}, 3% glucose, 0.5%
polypeptone, 0.5% yeast extract, 0.5% K,HPO., 0.5%
KHPO,Z -3 wljA]ol] Aull 1%5 HE3 T 30T
A 1SAIZE Wl FBFATHRS). Bl & 1,200 xgofl A 1583t
QARe) F 4T SRS 28] AT TFE AT S35
o] 20 mM EDTAE &3-3) 0.1 M triethanolamine buffer(pH
740l 5~15%wivE Al 31 A8kt Al 3712 10,000
psicll A 5EZF SR F 2,400 xgoll 4] 1587 A4 e
&}od mitochondriaZ A Aska, A3 -2 10,000 xgol| 4] 90
B 294584170 o2 microsomeS ATh Eald
microsome-2 2 mM dithiothreitol & #7138+ A7 g&Ho g
AlF st Tl & A 7k 3 10 mg/mlE A5t ARE-
3 tH26). HMG-CoA reductase A& A3 -& Hulcher £2]
WHENE MRl e o] SHANT. Hgale
yeast microsomal protein 1 mg, HMG-CoA 150 nM, NADP"
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2 uM, glucose-6-phosphate 3 pM, glucose- 6-phosphate
dehydrogenase 2 units2 ZA|3}3, A 0 g, 25 g, 50
ug 2 100 ng& Hrlste] HEF &7k0] 1 mlrt =7 sldoh
A o eE FEE-L dimethyl sulfoxide (DMSO)ol| 23] A]
7 gelol] H7}elg on, S4iE TS DMSORHE 27}
Sgom, @A A% 59 2AYZ A=A lavasatin?$)
& PYiET o AHERLTE ITCAA 087 B F
10 mM sodium tungstateZ- 833+ 2 M citrate buffer(pH
35) 0.1 mLE 3713 o 37°CallA 1087 Ax| ek ukg-
2 BRI 10000 <goll A 583 94l %e] T ek
A& AABE AN ImLE F3 v} 2 M tris buffer(pH
10.6) 0.2 mL} 2 M tris buffer(pH 8.0) 0.1 mLE 3 7}5}k]
Hhgolo] pHE 8008 2Aatr}. 0.4 M sodium arsenite
50 uL-g Frhska 583 vE--A1A dithiolarsenite complex 2
dEAI F v 1 mlE FHi 3 mM
5,5’-dithio-bis(2-nitrobenzoic acid) 20 yL& 7}3} t}-& 421
nmol| A SFE=E 2739 th Absorbance /time curveE
T8 AARES ARSA WY KA 72 T ok) el
olste] CoA-SHE} 4SS ARSATE ASh&L A RE
94 e tze] BARY] U7 A JEE WEee
st

CoA-SH AJd FH(nM/min)=1.43x A(reaction)-A (control)/
0.136xtime

HMG-CoA reductase A &ll-& = CoA-SH A A ZH(A & -
Az x 10

A7]el A 143 : Wkl B Au<E,
0.136 : CoA-SH9] extinction coefficient,
Control : ZFHIAZ v|AH7D,
Reaction : A@ (A= A7D

AYEEL Sprague Dawley ) 5523 24 AAZ 240

AL Z Bt AF 80~100 gl A& ¢ (randomized
block design)ol] we} 2t A2] 7 & 8vle]y 6702 Lol
Eeh2E Aol A (cage)oll 19l2]Y F)dle] 653 A1S538}
At B Aol AT glo] FF3NAL AISA LxE
18422 431 om Z2-e 124]7F Z7](08:00~20:00)
2 A8 A8 A 77 5% 5 AuE #EE
A AE il 22 Al S om, F A
AFNA A AFE At AFS7HEE BASINTH
Aol AL 157U THF 02 722 AlZto) S o
ARSI A FS7MEE BY 717 Aol dFge R U
Fol Zt Aol 2o] 8 &(feed efficiency ratio, FER) S
T3t

A Ao| W MM

Aol ol uFg e B2 ol
AIN-932 7]35(29)0_& Table 13} o] A5l on, &
g2l S0l 1% Fd¢ 28| &3} 0.25% sodium cholateE
A7leted ZABIYTE A2 AL FESEL dudPS
EUE SAo] el ge FE WY WA A2 e
& FZ2E ALY T2 1Y 3dF AF kg B 200 mg,
VA FATLE 1Y #F AT kg & 400 mgs FAIIL
o, AT e FEE2 A, &HAA Y ¢
A3 AlZhell A FoJtAnt. AP Table 29 o]
7234 o] Z(NC), Z 8| 28| &2 o] FHO), F}2lol ¢k A
o N EE FEE A &%(00 mgkg) Fo F(NC-LREL),
ool gl AT olghE F2E 31-83H400 mgkg) FAF
(NC-LREL), 21 Z&| 2H| &40l 9} A ol FE5 A&
(200 mg/kg) ¥ 3} ¥ T-(HC-LREL), :2Z#|2=H &4 0|
o} A AetE FE2E 18400 mg/kg) W FAT
(HC-LREH)2.2 o] HAlSt4t)

Table 1. Composition of experimental diet

(gkg)
Diet composition Normal diet High cholesterol diet
Casein 200.0 200.0
L-methionine 30 30
Beef tallow 100.0 100.0
Choline chloride 20 20
Com starch 3975 3875
Sucrose 200.0 200.0
Cellulose 50.0 50.0
Vitamin mixture(AIN 93)” 100 100
Mineral mixture (AIN 93)” 350 350
Cholesterol 0.0 100
Sodium cholic acid 25 25
PAIN-93-VX and AIN93-MX mineral mixture vitamin mixture”.
Table 2. Experimental group
Groups Composition
NC Normal diet”
HC High cholesterol diet”
NC-LREL Normal diet + LREL”
NC-LREH Normal diet + LREH"
HC-LREL High cholesterol diet + LREL
HC-LREH High cholesterol diet + LREH
Y2See the Table 1.
: Lotus root(Nelumbo Nucifera G.) ethanol extract(LRE) 200 mg/kg of body
weight/day.

“LREH : Lotus root(Nelumbo Nucifera G.) ethanol extract( LRE) 400 mg/kg of body
weight/day.
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o] 4,500 xgoll A 2083k A Ee] F Felg P AL
Tk 238 A E5 2 AL 7He AEsl] 09% A
HEF2 ol e B & 78 RAEAE AA N
A2 FEZ AAT F FE 34T TS -70TS deep
freezerol] H#atAA AF FF FH o AME-EHTh

g3 3 AW o &

g3 F FAAHAMISTSK. Asan, Korea), Z-F 2] 2 H)
Z(AM202-K, Asan, Korea), HDL-Z 8| ~H| &(AM203-K,
Asan, Korea), 2122 (Wako Co., Japan), 18] 3 f-2] S~
Bl &(G-HH54, Shinyang, Korea) 32 745 S 9
sl ZAE Al kit AMEsle] &3k LDL-Zd &
Bl E 3} Friedwald?] {29 28| & - (HDL-Z2) 28
Z + SR Y5O 23t A4kslith. HDL-Zd A8 &
o] FFY 2EHEo g v &S HDL-Z ~H 2S5 22
Y 2HEZ Uro] ALlsld o, Z72ed oxE 2 3
o TEU2HE FHolA Al aHE EFE A3t
o Ptk AdAA A A E Bl o] EHE T
2 73 3}4] *(atherogenic index, ADE ((FZY2HE -
HDL-Zd| 28| £)/HDL-Z&| 8| &) T4 2] Asle] A)

EREEEES

X & X
B27 F 349 L Foleh PR 2175 A
P

3t The 1,150 xgof|A] 20371 44l &) A7l 3 kx4 9]
FAE e AT S22 B SR S
2zt A2 RE FE3 AW ARE 7R A,
229 282 e Zlatkis9t Zake] HFA31)o)] o5t
FA8 e, 84 e Biges 52 WH(B)LR
SA Atk

SAZ

B Ao A2 A3}l= SPSS 12.0(Statistical package
for the social science) P/C packageE o] &slo] A& 2
HE BELAE ARSI, LA £ (one-way
ANOVA)S AAIeH o™, ALF74 -2 Tukey(T)-testol] <]
sto] Aegsiqitt. & At o] 89 BAA o ASe
p<0.05 FF A o] FojFch

m\ul
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HMG-CoA reductase A&
AL A& FEE9] 438 0,25 50 L 100 1g& 27

o] AFYXEEPF BF ] AdA v A= IF 637

3l HMG-CoA reductasedl] Tt A3 &3S =74 ¢ 4%
= Table 33 2t}

Table 3. Inhibitory activity of lotus root ethanol extract on
HMG-CoA reductase”

C?ﬁg:;?yi? n Specific activityz) Relative activity  Inhibition rate(%)”
0 296023 100.00 0.00
RE? 5 271:0.12° 91.55 845
50 239+0.19° 80.74 1626
100 1.800.09° 60.81 39.19
Lovastatin 100 0.28+0.05° 9.46 90.54

"The reaction mixture consisted of yeast microsomal protein 1 mg, HMG-CoA 150
1M, NADP" 2 uM, glucose-6-phosphate 3 1M, ghucose-6-phosphate dehydrogenase
2 units and 0, 25, 50 and 100 ug of ethanol extract of lotus root or 100 ug of
lavastatin in total volume of 1 mL. Values are means of triplicate assay.

Unit: 1M of CoA produced/mg protein/min,
Mnhibition rate(%)=100 - (sample activity x 100/control activity).

LRE: Totus root ethanol extract.
Jmean + SE(n=5), Values with different superscripts in the same column are

significantly different(p<0.05) between groups by Tukey(T) test.

HMG-CoA reductase #|3&-2 A58 YA &
o] B4 &g gk A3 A =E iR St
st e, 9 d ¥ FEE 100 ug 39.19%2] HMG-
CoA reductase A&l &A1& vyehy a1, 50 ug 16.26%, 25
1ge 8.45%% & oEAHoR AEAHS YeEUTh
AAALE e AAA) 7S 7 Aegy 22
S Aofolu} A EAER R o= A7 &ds] X3
e A AR 5 degsge] ttal B
A Theket AUAE A ste] Lee(33)7) o] ERFEH A
NE F2E F £99 vdd 4 o] HMG-CoA reductase©]]
3te] 655%<] w2 AaEdE verdTa ¢ a9
¥ AT doe AR A&tk A e FE59
H|3l P22 AMSS DA EF X 5A|Q] lovastatin
L2 90.54%2] HMG-CoA reductase A &|&A-S Hch
Lovastatin® @A A &5 2AEF X 84 = HMG-CoA
reductase A1 S A& A|7] 1, LDL-Zd A~H &9 &9
AxzE FY2HE FTE S0 A A 5 S 2H &
T A At & A28 44 Uk HE A
FHAHE TEE A3PAT)7] 9 ] e R
HMG-CoA reductase #1342} galo]] #A1S 7121 A+
H3 otk webs dog A olehd F5E9 HMG-CoA
reductasec]] I3 A3 LA 5 AAHQ A7t TR AR
N AES H ZY2EE TR ARATE AFE A2

7je] 7€t

AES71g, Molgg % 72t 2A
aFH 2 EAolg AT S F
7} 400 mefkgiday & 657 A Fo F

22 200 mg/kg/day
[« 7 ]—BO]:)

ge] A%
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Table 4. Body weight gain, Feed intake, feed efficiency ratio and
of the rats fed experimental diets

Grous” B"dyga‘ivneight Feed inke  ppen  Liver w %gf{)o“’;
(g/day) (&/day) ®  Carcass wt)

NC 324:052° 21324095 0.15+002° 7.69+200° 2.72:009"
HC 4575071 1726+052° 027:009" 9.56:123 3.01+0.07c
NCLREL 3634043  22334040° 016:005 785¢136° 2824002
NCLREH  375:054  2056:0.19° 0.18:004° 771:192° 273:008"
HCLREL  441:035°  1832:024° 024:007 901236 2.90:004°
HCLREH 4201034  1933:026° 022:000° 8224207 273:00%

"See the legend of Table 1.

OFER(feed efficiency ratio): body weight gain/feed intake.

Jmean + SE.(n=8), Values with different superscripts in the same column are

significantly different(p<0.05) between groups by Tukey(T) test.

Aolg& 4 7k FAE vlwg A= Table 49} 2k
Table 40| A9} o] A|ZF71aFe HCTH( LI 28 2
2lo)ehE FoJ g 2T 192.32 g2 NCT(7] &2 o] ut
= FAE Fd)] 15689 goll Hste] ok 26% A% )5}
Al 7+ Tk NCZ(NC, NC-LRELZ} NC-LREH)E 7Ho)
© ASS7FE At ek nZY aH &0l 9 A
< dEE FEFEL ALYY n&F HI B
HC-LREL77 HC-LREHF &% A8 7|A] & 437 =
HCEo} Al 5710l vﬁ}ﬁ}‘}iﬂ“& 45 $HE = HCT |
Hlgto] A FF7HEo] A =AUt 53 ﬂ% & HC-
LREHT-& NC?E'Jr AR A S } A4S 2ok
Aol A FS nZY2HETS 61 HC o] 713
wiglom, HC-LRELZ3} HC—LREHT: HCZ3) vl A =
& ofEHor ol ol IrkHJen, E3] HC-
LREHT & HCTo| Hlstd  folatA]  ZFrlstgih
HC-LREL+¥ HC-LREHT-& A g 7]7to] A3}dt2 2
olEE&C] Yol E AFE Bl ol nEY 1S
olel tigt Ao g AlgETh
AT @ 22 FAT nEZ¥H 2H EX 0w F9
HCTo] T A3 w8l vlsle 71 &), ol A
T7FEE Tl Ao s A Aoz HF 3 @
Fo| FH2HEL A2 FFH o2 WEHA Fain
g el %@ﬂﬂ el M]?‘SHXM{M) ojA ¥ ol
=SS Aol ArBIE o 3F 7] A I3
< 1A EF H7K34) thFsiA = e, Turl ey
(= RFH2ENES A7 3 & o) 2 wuSE &
gt SRtk 2 ApoM e A7 3" ES f 5
71 $18) Aolol]l Hrtet nZE e ER et A5
FAZE F7FER R, IF FAZE Al AR sk Hl%i H
W& W= ) d2do] Yelgth A% 3 3t 24
FA= HColl H]gte] HC-LREHT oA fol& oz 7k

it Y

-LO{N ok
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k. o|9} o] HCEo| H]5le] HC-LRELZI HC-
LREH 9] 7t A7} 7had AL A2 e 25 e
T8 7F 24 0 29 APpEA o] AAEHUS Aoz Y7}

Ho

0

HH F SN, STAAHE Y AND FHa
YA nZe=EEY0l9 A dEL FEES AE

(200 mg/kg/day)3} 3183400 mg/kg/day)& 653 A+

o ¥ 549 G 5 A, FEezEHE 2 RE

g W sl= Table 59 Zoh

Table 5. Serum triglyceride, total cholesterol and phospholipid
contents in the rats fed experimental diets

) Triglyceride ~ Total cholesterol Phospholipid
Groups
(mg/dL)
NC 914317157 8823721 271231047
HC 14329+9.30° 124.23:8.92° 23131+1421°
NC-LREL 92.1945.48° 80.43+6.69" 265.29+11.24°
NC-LREH 9024777 78144521 276.49+13.14°
HC-LREL 137.26:1043 110931998’ 249.43+10.93°
HC-LREH 121.0147.42° 101.18+10.43° 25821+15.29°

"See the legend of Table 1.
Pmean + SE.(n=8), values with different superscripts in the same column are
significantly different(p<0.05) between groups by Tukey(T) test.

g3 & FAAY §FL 129 28 S olwhe Fodh
HCTo] 14329 mg/dLZ ZF2olghs Folg NC9
91.43 mg/dLo] H]3le] ¢k 57% AT )54 =)
HC-LRELZ3 HC-LREHw 9| % 47 e 2+z)
137.26 mg/dL=} 121.01 mg/dLE HC ol Hlele] &3 o=
Aoz 7tAhdgon, E3 143 W3 Eo3l HCLREH
& HCZ Ol Blste] fre]abA] Akl o, NCol| ]3]
M SRS 42 8 FEE T2 Qe ¥4
5 A e Zae 2AEH ¥ lipoprotein lipase
o oJaf F/gA L] 8 2ukA A chylomicron}
VLDLO] a7} £35o] vepd a2 Agzielolxitt
(36).

A F FZU v E FF HC—TLO] 124.23 mg/dLZ
NC<] 8823 mg/dLdl| H]5le] <k 41% A= §-2l84A] =7}
HAth nZH 2EH =2 o] &t —ﬂﬂ a4 = 5F
g FFe A2 gE FEE Hﬂﬁ% o2 55
AR 3 éﬂ&’ioﬂr 2]l Afol= HolA] gkt

a3 5 AR FF HC?LO] NCzol| Hlate] f2J3}7]
72 itk HC-LREH-& HCol| H]3te] frejstA St
SR e NCol| Hlaix e Ast=Eqith R~ E =
< TARA o] Z Q1 A7t W o] £ e QxR
A a2 Qe Aoz Hu@nHYsy], 92 JdEe
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Table 6. Serum free cholesterol and cholesteryl ester contents,
and cholesteryl ester ratio in rats fed experimental diets

Grous” Free cholesterol Cholestery! ester Cholesteryl %ster
(mg/dL) ratio (%)

NC 26.49+2.14% 61744329 699813097
HC 40.39+2.98° 83.84+721° 67491342
NC-LREL 23.2441.19" 57.19+5.42" 71.11£2.98
NC-LREH 21.1942.15° 56954427 72.88+321
HC-LREL 36.78+3.00° 74.1545.01° 66.8413.17
HC-LREH 2947+2.90° 71.71+421° 70.87+2.98

USee the legend of Table 1.

DCholesteryl ester ratio (%): cholesteryl estet/total cholesterol x 100
Imean + S.E.(n=8), values with different superscripts in the same column are

significantly different(p<0.05) between groups by Tukey(T) test.
“NS: not significant.

A F #Y FHAHE T 2FY
ol gk HC7-o] 40.39 mg/dLE A /32l o]ghe- ol 8k NCT-
2] 2649 mg/dLo| H]dte] <F 53% F T Fo5HA Z71E 9
om, HC-LRELw# HC-LREH®| {223 28 & g3
7}7} 36.78 mg/dLe} 29.47 mg/dL=E HCIo| H|3le] Bk
EH o7 AstHP ot n 47 Fof Alowk fox st
AT NCZ(NC, NC-LREL¥} NC-LREH)E 7tol & 8
T frel Sd2dHE 32 FIAE gl

B & THHE clxH2 2 NCol H]ste]
HCZo| FelstA Frlatich. 2 2HE g2 71
HCZO ¥4 & Zu2HE dadHz g3 AT Jge
F2E WY TR Tk oEH 0T 7Aoo fext
< A

FZY 2H 2o 3 Y 2HY o228 A
TE ol felapt it ZE 2H &2 AT g
Alxzere] 0 JEoR P Fole At o ~H 24
3o 3 Y AHE o 2280 70% 132 VA 30%=
FHEoR EAT) Al A FZH 2H B UG
ZY2HE o 2H 288 < 70% A7t FAHo|n
ZY2HE o2 28] &) Aol HE 2idke] 2] Fo]
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Ze| 28 B F5E &7 AFA dolvb e
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2HEo|FHO)L 8 ZY2HE 2 FY2HE o2
B2 o] 1/ Yepgo), A dEE FE2E Foj2
AstE Q) o] Ay A e FE2ELS .Leﬁﬂ
&40z Q3] F7iEAR f] FHHE g A3t
A7l 237 UAT-
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L AL Table 77 2t}

Table 7. Serum LDL-cholesterol and HDL-cholesterol contents,
cardiac risk factor and atherogenic index in rats fed experimental
diets

LDL-cholesterol” HDL-cholesterol

Groups” CRF AP
(mg/dL)
NC £2.49+44027 37208318 237:080°  137+0.18"
HC 90.18:722° 273242110 455+069°  351+029°
NCLREL ~ 5496t529°  35.14#315° 2294025  129+0.15°
NCIREH = 5243:489° 38294214 2042057  L04+0.15°
HCIREL 77.58:4.19°  29504321°  376:066  2.76+027
HCLREH  70.09+612°  3443:219"  294+059°  194+0.14°

USee the legend of Table 1.
LDL cholesterol = {total cholesterol - (HDL-cholesterol - triglyceride/5)}.
3)CRF(cardiac risk factor) = total cholesterol/HDL-cholesterol.

4)AI(atherosclerotic index) = (total cholesterol - HDL-cholesterol)fHDL-cholesterol.

Jmean + SE(n=8), values with different superscripts in the same column are significantly

different(p<0.05) between groups by Tukey(T) test.

3 T LDL-ZH AEHE &2 HCT o] 90.18 mg/dLE
NCT-9] 6249 mg/dLe] B]ale] oF 4% AL FolatA =7}
&}99t}. HC-LREL+#3} HC-LREHT & &% Z LDL-Z4
2H|E o] 77.58 mg/dLs} 70.09 mg/dLE HCT-of| v]3}
o 74z} oF 14%9} 2% H&E o149 Aaaas Heldd
o, A oEE FEE Fo &3] FUIETE Aty
Atk 3 F WA S EES = A ECE S
LDL—EEH/\Eﬂ%ﬁ ggﬂégﬂég ZF5 T,:Hhsﬂ oz Euﬂtﬂ
ojuf Rz o7 F|2HEFe Rk olE @l
g U] A3 ETE ZiekA T el 4o
TUASLE XA QAR ELEM ATH39). LDL-Z



640 FFANFALHEIA ABA ASE (2006

SE9 AT ol 9 Ul intermediate density
lipoprotein(IDL) ¥o] F71gto 24 o %2 IDLo] LDL
2 238=7] g Felehs Bt 9th40).

g% T HDL-Z# 28 & -2 NCT-2| 37.29 mg/dLo]
H]glod HCo] 27.32 mg/dLZ < 27% A= felsh 724
3}9ith. HC-LREL-3} HC-LREH#S 3% 2 HDL-Z¥|
2HE ko] Z+7} 29.50 mg/dL7} 3443 mg/dLE HCF-o)
Hgle] fofxh= QIlont &3 Ed o g Zolels Ae
© 2 YEth HDL-28 AH S g2 22 o] 2y 2H)
=2 o R Weta oA S AHEE R gE5ie]
FHolA o Fo 2 wlAHA|17)7] wiEo] HDL-Z¥ ~H &
<= NS PRIV} QlTh4l). Ty nZY AHE4
olE AT FEL Ho] FE|2HEY A o8 F TirE
A3f o]FZ&7 oS A TxzHorRE Fto
wito] FXHo N F FFY2HE FFL Svkeln
HDL-Z#| 28 & T3 7hAste 2oz BaHe] gt}
42).

A8 F 9 ¥R 5 (cardiac risk factor, CRF)¥:= HCo] 4.55
2 NCT-9] 2379) sl o 52% A% 2544 =715t
t}. HC-LREL*¥#} HC-LREHT-& A ¥ % 93X 47} 3.76
9} 2947 HCol| H|3}e] zbz} oF 18%9} 35% A= 9o}
Al AstE A 21}, NCH(NC, NC-LREL®} NC-LREH)E 9]
Hgtd & SIS th NCTE 7lole A8 # 98250
AL gl o A e 3525 Fo] fifo] Zr)et
T5 sttt A8 3 ¥R HDL-Zg A H 29
e 2 2] FE Y Edle ghog EWAs)
Aot e A8 A A T AP N AMEE T
lom, el e 70 o de] 12 Uehd wf 93 AS
2 AxHTH43).

TN A= HCaro] 3512 Ful7dsle] g 4o] nf
F 52 JHUE & 5 UATh W3R 5=7} HCLREL
¥} HC-LREHT& 2768} 1.942 HCT-o| H|&ta] z}z}
°F 21%%} 45% H= Fo3iA AstE k. waka |42
qeEE 325 5o Al 5945 JFI=E F3E oz
ALRET NCTE o= B84 8x] 5] fo|& Hol ¢
< JdeE FEE Fo £330 TR AsEHYU B
WA = P S HDL-Z¥ 2H 2o i3k 44X
o] g H|E h®stE o= p]e] National Institute
of Health Consensus Development Conference (NIH)2| 7|5
o = gelA] 30 o]39] gS vEld v U7}
e A8 AT2A AMEsta Th4d).

o] }e] A AL et FEFE Foj 2 LDL-Zd 2H)
T 9E AR A48T 2 598X AAHEA,
HDL-Z#| 28| & & F7l5ojz Aoz Hol do]
TS A 4 X8 $E2 AL 7153 Aew A7
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A4t ke Table 83} 7t}

Table 8. Liver total lipid, total cholesterol and triglyceride in rats
fed experimental diets

Grous” Total lipid Total cholesterol Triglyceride
(mg/g)
NC 84.3945.76™ 31294214 41234325
HC 114.19+9.24' 42.98+327° 60.3945.22"
NC-LREL 81474625 3049+198° 45298214
NCLREH 793147.14° 29.36+2.45" 43331319
HCALREL 101.29+1021°  3927+4.15° 56.2743.26°
HC-LREH 902.43+721° 32.21304" 5143+2.49°

"See the legend of Table 1.
®imean + SE(n=8), values with different superscripts in the same colmmn are significantly
different(p<0.05) between groups by Tukey(T) test.

727 F 224 T HCTo] 114.19 mg/gE NC2
84.39 mg/gol| B]dld <F 35% H= FsHA Z7 =Tt
NC-LRELZ# NC-LREHT& 7hz7 o] %X|4 o] z}
Z} 81.47 mg/ge}t 79.31 mg/gE NCZF} v A] 9217}
et AshE 9t HC-LRELF# HC-LREHT9] 7k
2 & 224 Feke 7t7t 10129 mg/gs 92.43mg/g= HCF
of Hjgte] ZAAHAY o] AT gk FEEo| 7teg
o A & o Hx o 5 9o oz <3l
AP RS A & F dE FeE FHHEOL
x2 F FEU 2B Ee] e HCTo] NGl vlst
o 3HA Skt on, HCE Sl & 2371 9l
U A2 dEg FE2E Fo 80| I1EeE 7AE
o}

2% 3 FHAY G HCZS 6039 melgol ¥]5)e]
HC-LRELZ3 HC-LREHTS 7+7} 5627 mg/gst 51.43
mgg FaHon fot golot §7 dedos
st %oz etk Kag $03)e 12242
Holg FoiT VA B35 B W YA} FHowE

Fgol F7HHg0m, 710l 22N Bel 268 PP
Z7kshe 33 HAEY ot B 47 Fsst I3
o 92 oRe F2BL 222 E40]9) WH o
A R F FAE, FALAE 3 FIAT $PE
AN Bt AT e FEEE B2 A

h=S

=



doo] LZH2HELES A AUl HlXe Fg 641

Ao HAEAE T Y8k, in viro oA
HMG-CoA reductase #| &l %53} in vivo oA 128 8|24
ol ¥ FHY nFY2HEHS NN EFS A3
o HESYGL. In vitro A AZ o
HMG-CoA reductase 84S 5% JEH o2 A3
Invivo S|4 1Y 2 E Aolz FIE Iy 22
< ALEHE nZY 2 E4 0wk FoJg HCEL A
A olRhE Fodg NCFol| Hlgta] A|So] frolstAl 27}
39l 21}, HC-LREL*3 HC-LREH#< HCTo) B}k
ATT7Heol AdEHAoH, 53] n8%F B R
HCLREHY 2 NC# H| 523 -2 o] Hith HCES T
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o} A ARE FE2FE 18 Fo A] NCTo| 24351
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Fol Al frefatAl Ak Itk €3 3 29 28 o A
2 e HCEEo| NCTE9| sl g8k 2718
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AT 4 TR FE F8HA A9 o), HDL-
ZY2HE L A3t gtk k23] 2 244,
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