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ABSTRACT

Objectives : Kyeongok—go has the effect of antioxidant, anti—cancer, improving fatigue, and hyperlipidemia, but it
is not easy to use in clinical practice becausee of the complicated manufacturing process of heat control and
moisture control, The aim of this study was to explore the lipid improvement effect of new manufacturing methods
prodeced Kyeongok—go in hyperlipidemia rats,

Methods : The SD rats were divided randomly into 8 groups of six animals each : Normal rats (Nor), hyperlipidemia
rats (Con), hyperlipidemia rats treated with Spirulina 60 mg/kg(SP60), hyperlipidemia rats treated with Commercial
Kyeongok—go 1 g/kg (KO), hyperlipidemia rats treated with Kyeongok—go manufactured by heating mantle 1 g/kg
(K1), hyperlipidemia rats treated with ginseng fermentation Kyeongok—go 1 g/kg (KF), hyperlipidemia rats treated
with Kyeongok—go with black ginseng 1 g/kg (BK), hyperlipidemia rats treated with black ginseng fermentation
Kyeongok—go 1 g/kg (BKF). The experimental group induced hyperlipidemia by eating high cholesterol diet for 8
weeks, Also, we compared Kyeongok—go manufacturing method using the new method compared with traditional
method,

Results : As a result, the improvement effect of hyperlipemia using the new method showed the similar or better
improvement effect compared with the conventional method, and it is considered that the Kyeongok—go
manufacturing method using the new method can be substituted for the traditional Kyeongok—go manufacturing
method.

Conclusion : In conclusion, these results suggest that new manufacturing methods prodeced Kyeongok—go has the
potential as a anti—hyperlipidemia material which possess lipid improvement activities,
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Table 1. Main composition of experiment materials
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Ao AMEE BEHE AZ 50 g, HIKS 100 g, thik
600 g, & 300 g & H&E EFsto] A=, AR
wet MEo 2 A|Xdst= e, TARHE A AL L=

Atelo] §E29] X ® (Barunhanyak, Seoul ,Korea)E

Akl ARG (Table, 1), YaAAS S 30 gt
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Main composition

Kyeongok—go (K0)
Kyeongok—go with ginseng (K1)
Ginseng fermentation Kyeongok—go (KF)
Kyeongok—go with black ginseng (BK)

Black ginseng fermentation Kyeongok—go (BKF)

Kyeongok—go by Barunhanyak

Ginseng Radix 50 g, Poria Sclerotium 100 g, Rehmanniae Radix 600g, Mel 300 g
Ginseng Radix 50 g, Poria Sclerotium 100 g, Rehmanniae Radix 600 g, Mel 300 g
Black Ginseng 50 g, Poria Sclerotium 100 g, Rehmanniae Radix 600 g, Mel 300 g

Black Ginseng 50 g, Poria Sclerotium 100 g, Rehmanniae Radix 600 g, Mel 300 g

* Fermentation with Saccharomyces cerevisiae
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At A¥SEREEH £ XA T 715y AEU
ALT 9 ASTE, 8% ¥ 119 AAFFY A7 TC, HDL
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B—100, apo E), LCAT, 181 Lipoprotein Lipase®] &#<
Al 471§ o] 8ste S oy 4] (a)dl <3ty
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4] (a)
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glolslgal, 3 ACAT (Acetyl—CoA Acetyltransferase 1
ELISA Kit, ABIN826870), CYP7A1 (Cholesterol 7—Alpha—
Hydroxylase, ABIN1114126)& ®A3}4ct. A&3%t 7t}
A2 E] FHZ Hd FAE real time PCR FEZHS
AMgste] ot Sith BRAH 2, 7 27 52 RNAsolB
(Tel-Test) H& AHESte] 2 22 0 ZHE RNAE £
% One—step SYBR Green PCR kit (ABI science)& AR
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3t} 94719) chloroform (CHCls) 50 mLE H71et &
27 oA EFstarh. ol dol 15 83 HXE
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439 2-propanol 200 mLe} S & § WA £
dEolA 15 E3F HAsHET). ©o]F thA] 13,000 rpmoflA
P4 B3 & 80% EtOHE A5t 387t vaccum pump
oA Zxst] RNAE &3ttt &3 RNAE diethyl
pyrocarbonate (DEPC)E A &3 20 mLe FH40 &9
heating block 75 T4 EZA3} AlZl & first strand
cDNAZHof| AME3l T FHAL (reverse transcription)
HkS- o ZH]EH total RNA 3 mg2 DNase I (10U/mf)
2U/tubeE 37 C heating blockol|A] 3087t ¥F238F & 75
oA 108 52t HAAIZIL, o] 2.5 m¢ 10 mM dNTPs mix,
1 m¢ random sequence hexanucleotides (25 pmole/ 25 mf),
RNA inhibitor24] 1 mL RNase inhibitor (20 U/m¢), 1 m{
100 mM DTT, 4.5 m¢ 5% RT buffer (250 mM Tris—HCl,
pH 8.3, 375 mM KCl, 15 mM MgCly)E 7}t &, 1 m 9
M-MLV RT (200 U/ml)E thA] 7}l DEPC AHEH &7
24 2 297t 20 w7t =S stk o] 20 meo] ¥
AL & 42 5 2,000 rpmoll A 523F AATFst] 37 €
heating block oA 458 §<F 9-§-A]A first—strand cDNAS
AT H=, 95 TolA 52 T FAS] M-MLV RTE
E8A435} A7l & Ao 4= H cDNAE polymerase chain
reaction (PCR)9| 322 ARE35}9T) Real time quantitative
PCR-& Applied Biosystems 7,500 Real—Time PCR system
(Applied Biosystems)E ©]-&3lo] 43335}t Rat Probe
& Oligonucleotide®] @788 Table 23} Zt},

S22} WHL TagMan probe (FAM dye—labeled, AB)E,
internal standardE Rat GAPDH probe set; Endogenous
Control (VIC / MGB Probe, Probe limited) from Applied
Biosystems (4352339E)2 A3}, primer?] & =7}
200 nMo| HA HFSAIH T}, Real time quantitative PCR2]
Z7AL . pre—denaturatione 50 TolA 28, 94 CoA
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108 |, 283 40 cycles 95 TollA] 0.15 &, 45 CoA 18
7t sty Ad2d giE2EE internal standard®
GAPDHE A}&3}9] target group? Quantitative PCRZ
AArste] RQ (relative quantitative)E &4 34T,

Table 2. Sequence of rat probe and oligonucleotide

Gene Primer sequence
forward 5 —GCAAAGCCTCGTGACATCCT-3'
Rat SREBP2
reverse 5 —GCCATTGGCTGTCTGAGTCAA-3
forward 5—CTATACTGCCAGGAGTGGTACGC—3
ACAT2
reverse 5 —AGCTCCCAAAATGTCGGCT-3
HMG—CoA forward 5 —ACATCCGTCTCCAGTCCAAAA—3
reductase reverse 5 —CAGGTTTCTTGTCGGTGCAA-3
forward 5 —CCAAGGTCATCCATGACAAC—3
GAPDH

reverse 5 —TGACAAAGTGGTCGTTGAGG-3

6. W2 24 24

T8 A7|Eol g 22y S 3str] Yaf 1+
Z A& 10% neutral buffered formalin®l 24417t 5<F 14
A7) tH& graded alcohol® ©4=A)7|1 wtatg o g Lujjale]
block& AZ3t th& microtomel 2 4 mm F7 <9 223
HE AZ5}Y] hematoxylin & eosin (H&E) g2 % Oil
red O A& A3t 5 xylene clearing A& permount®
Age & FsrAnF Yol 22 £ F7)E Fo] ¥R

Table 3. Food intake, body weight gain and food efficiency ratio.

7. SAEA

BE AYPAFE SPSS B4 Z2IYL o] gste] BAIS
Hom 1 il B+ EEL2X (mean +SE) 2 FAISHETH
g7 27§42 AL vwstga, 11
7+ AR 7 YL d2 T vwste] BAE Fo48S
Student t—testE o] &3t p ( 0.05 &L 2 AS3IHTH

Iz 3

1. A5, AolAdFF ¢ Aolag

A-g717HE A L3t AP Alo] Fo7)7F 85 Bt SHHE Al
w3}, Aol 47, AT 7 2 Aolag
g AEHE Aol tiu] AT FAEL o33t 2t

AAyTo] B 5.74+0.30 g/day?] AFZ71E Kol A
H|gte] 22 HFH 02 5.86+0.47 g/day? F71& Y
eEhfglon, FAANRE SP60 EoEe HH 5.23+0,.32
g/day®] 7} &S Uetdch, K1 Fool|lA= 6.19+0.42
g/day®] 4=2& U9, KF B9zt 6,40+0,42
g/day, BK 7o A& 5,90+0,52 g/day, BKF Fojto]
ML 6.14+0.22 g/day, KO EAZIAE 596+0.48
g/day?] Fo]& BEg o Fo)42 gt Aojlagd gz
TONA 27,2942 17%2] =2& Uepfglen, FAdzL
SP60 Eol7-2 27.19+1,67%, K1 Sl 27.75+1,89%,
KF BEoioAE 30.12+1,96%, BK Fo]Zo)| AL 26,45+
2.34%, BKF EoZoML 26.47+0.94%5 YeERfL,
KO BEoj7oAE 28,0942, 27% E8S HYPong 78
SH A= dxo]l F94 e F7HE BAT (Table 3.).

Nor Con SP60 K1 KF BK BKF KO
Body weight gain (g/day) 5.74+0.30 5.86+0,47 5.23+£0.32 6.19+0.42 6.40+0.42 5.90+0,52 6.14+0.22 5.96+£0.48
Food intake (g/day) 26.68 21.48 19.22 22.29 21.26 22,29 23.19 21,23
Food efficacy ratio (FER,%) 21.52+1,12 | 27.29+2.17% | 27.19+1.67 | 27.75£1,89 | 30.12+£1,96 | 26.45+£2.34 | 26.47+£0.94 | 28.09+2.27

Nor : Normal rats,

Con : hyperlipidemia rats,

SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
KF : hyperlipidemia rats treated with KF 1 g/kg,

BKF : hyperlipidemia rats treated with BKF 1 g/kg.

Values are expressed as mean=*SEM (n =6).

2. 7k, A%, HlF 29| B BA

1 ZY2HEEF Yy 2do)A Spirulina, K1, KF, BK,
BKF, KO oo w2 7t 2AE &A% 2%, gzZo 7t
BAL Ao B8l 90.5% oAt Z7F 3kgla, SP60 ®
22 2% ZAFGANE K1, KF, BK, BKF, KO 592 52
o4 e Zolg YERA] Aokt Aol Blgte tiR
T AFEAE 18.5% 14 T7He 31, SP60 FoES
17.2% 23t 9A 9k 78 #AIeE AX|8HA K1, KF, BK, BKF,
KO B3 52 Fo4 ol #fol& Yeh#] ghotet, A4t
H|ZF BAE HF 0.98+0.11 go]QPa, 2L 1.37+0.11
gl & ZUFSIFAIT, ReS E3e BE AT A #9
gt M3k YebtA] gkoktt (Table 4),

K1 @ hyperlipidemia rats treated with K1 1 g/kg,
BK : hyperlipidemia rats treated with BK 1 g/kg,
KO : hyperlipidemia rats treated with KO 1 g/kg.
Significance : * p{0.05 compared with hyperlipidemia rats.

3. 8 Y AdFE &4

dz79 3 U 2 2HE (Total cholesterol) 52
gTtoll vlste oF 5] F7HE Ut L, SP60 FoS
198.40+8.91 mg/d(Z o4 UA FAaEHJTH K1 T
(219.83+22.16 mg/d0), KF ZoI2 (207,00+15.20 ng/do),
BK FoJ (207.00+ 15,20 mg/dL) BKF o (226.35+
21.84 mg/d¢), KO Foj (246.5+18.33 mg/dl) BF ¥4
g2 S22 §94 AA #askA

g3 W SR =2 (Triacrylglycerol)2 Adwtol H
st t=to] ¢F 2v) UM SS &ttt SP60 £
+3} K1, KF 5932 Jda SE02 7451929, BK,
BKF, KO 542 2427 70.67+8.10 mg/de, 63.75+8,58
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mg/d0, 74.83+2.66 mg/d¢2 FATETE =& $X|o| At
gzFE Fo04 A Fase

g3 W »dx E28E (HDL cholesterol)?] +&&
zato] Azl vste] oF 72.5% #AAE UL,
2ol H|3te] SP60, K1, KF, BK, BKF, KO o7 2%

Table 4. Organ weight

frofst Wyl Qidith g2z Y Adz ZHAHE
(LDL cholesterol) 22 Fdtiz7o] v|ste] 36 o]4te]
FolstA 718t a SP60 B2 12.80+2.37 mg/ 022
Ueliteh, K1, KF, BK, BKF Roj22 tjz22w} u]wsle]
50 % oA oA A& TAE HAFU (Table 5).

BN et

Nor Con SP60 K1 KF BK BKF KO
Liver weight (g) 13,530, 72%%%* | 25 77+1,55 |25.40£1,71%%| 28.93+1.86 30.00+1.16 26.55+2.27 27.00+1.65 27.17+2.24
Kidney weight (g) 3.084+0.17% 3.50+0.17 2.90+0.13% 3.23+0.10 3.13+0.18 3.08+0.21 3.18+0.19 3.02+0.20
Spleen weight (g) 0.98+0.11 1.837£0.11 1.42+0.18 1.47£0.16 1.45%0.09 1.68£0.41 1.43+0.18 1.48£0.15

Nor : Normal rats,

SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
KF : hyperlipidemia rats treated with KF 1 g/kg,

BKF : hyperlipidemia rats treated with BKF 1 g/kg,

Values are expressed as mean+SEM ( n =6).

Table 5. Blood biochemisty parameters

Con : hyperlipidemia rats,

K1 : hyperlipidemia rats treated with K1 1 g/kg

BK : hyperlipidemia rats treated with BK 1 g/kg,

KO : hyperlipidemia rats treated with KO 1 g/kg.

Significance : * p{0.05, ** p {0.01, *** p{0.001 compared with hyperlipidemia rats.

Nor Con SP60 K1 KF BK BKF KO
Total cholesterol (ag/d2) 76.33 359.50 198,40 219.83 207.00 207.00 226.35 246.50
otal cholesterol (mg +7.13 £29.32 8,915 +£92.16 +15.20 +15.20 +£21.84 +18.33
Trincylglycerol (g/de) 51.33 110,00 55.60 55,67 57.33 70.67 63.75 74.83
riacylglyeerot ng +2,66% +13.08 +5,53%% +4,70%% 4,795 +8.10 +8,58% +2,66%%

19.33 5.33 6.20 7.17 7.17 7.17 7.95 6.83
HDL cholesterol (ng/d?) +1.63 +0.84 +1.20 +1.30 +1.14 +1.14 +0.95 +1.08

7.67 25.88 12.80 11,92 10,30 10,30 11,53 15.18
LDL cholesterol (ng/d0) | | 's s +4.38 +£9, 37 9,175 +0,83% +£0,83%% +£3,17%% +1,31%
Nor : Normal rats, Con : hyperlipidemia rats,

SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
KF : hyperlipidemia rats treated with KF 1 g/kg,

BKF : hyperlipidemia rats treated with BKF 1 g/kg,

Values are expressed as mean+SEM ( n =6).

4, 9] AST, ALT %7}

7 229 &4 AE o] EAsts 847t @Hor
fFrEEo] 3 F AST9 ALTE SATo=A RIT 5
£l ol TAIEZE A EHUA ofu]y] Holasrt EFe
2 Yt &4 Uehds Ao g AST, ALTY &4 7HA| 2
o] &AL oujgitt, 2+ EF W AST, ALT 52 %
Aadt Hlaste] FIFHAA, oFE FololAe Fastie
U o8 it (Fig. 1).

oA

o’

ALT level i serum (

Nor Con SP60 K1 KF
Fig. 1. AST and ALT level in serum
Nor : Normal rats, Con : hyperlipidemia rats,
SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
K1 : hyperlipidemia rats treated with K1 1 g/kg,
KF : hyperlipidemia rats treated with KF 1 g/kg,
BK : hyperlipidemia rats treated with BK 1 g/kg,
BKF : hyperlipidemia rats treated with BKF 1 g/kg,
KO : hyperlipidemia rats treated with KO 1 g/kg.
Significance : * p {0.05, ** p {0.01, *** p0.001 compared with
normal rats

BK BKF Ko

Nor Cen SP60 Kl

KF BK BKF Ko

K1 : hyperlipidemia rats treated with K1 1 g/kg,
BK : hyperlipidemia rats treated with BK 1 g/kg,
KO : hyperlipidemia rats treated with KO 1 g/kg.
Significance : * p {0.05, ** p{0.01, *** p {0.001 compared with hyperlipidemia rats.

0.06)°l Hl3le] h2=F(1.10£0.27)91A] 48] oA Z715
B, 2E IFE Fo7o] fE2To] Hlgte] astglon,
E3] BK¢ BKF Fo#2 FATGHCRE Fo4 9= F4E
Uet glok (Fig. 2(4)).

HMG—CoA mRNA #-32} Hd2 djz=7ol4] 1.124+0,142
34 (0.63+£0.12)9) HIgtA o 289] F7HE e,
OE FoTE KO FofZ AQe ZE FojFoA {93t
ZAaE Yehglth, 53] BKF F972 0.48+0,152 =35
et 71t 2 F4E Ak (Fig, 2(B)).

279 SREBP-2 mRNA §34z @& 3= 1,05+
0.182 /<t (0.46+0.06) °f v|ste 2F 2.28uf o] F7}
£ UetilaL, oFE FoF FolAe KF, BKF FoZo] &
o5 aE YeER AT (Fig. 2(0)).

6. 7 2% AL B4

2ol A Bxo] Ate] fdE 1 A A= mro]2 R
17 A 2o EAEo| nlo|az AHEo] Ada
d ALZ o R A Eo] 2ZAF 2 AYFEC] e,
3 hematoxylin & eosin (H&E)¥} Oil red O (ORO) &

N

5T

>
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(A) (B)

AP A ol BT L i oo

AT il A il S oy i

Fig. 2. mRNA expression in liver tissue by real—time PCR

No Con SO KI KF BK BKF Ko * Mo Con SP0 KI KF BK BKF K0

APTR PO, o

B} of MERETES 1

N Com $Pe0 Ki KF BE BEF Ko

(A) 1 ACAT2 (acyl-coenzyme A:cholesterol acyltransferase 2) mRNA expression in liver tissue by real—time PCR,
(B) : HMG—COoAR (3—hydroxy—3—methylglutaryl coenzyme A reductase) mRNA expression in liver tissue by real—time PCR,
(C) : SREBP?2 (sterol regulatory element binding protein number 2) mRNA expression in liver tissue by real—time PCR,

Nor : Normal rats,

SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
KF : hyperlipidemia rats treated with KF 1 g/kg,

BKF : hyperlipidemia rats treated with BKF 1 g/kg,

Con : hyperlipidemia rats,

K1 @ hyperlipidemia rats treated with K1 1 g/kg,
BK : hyperlipidemia rats treated with BK 1 g/kg,
KO : hyperlipidemia rats treated with KO 1 g/kg.

Significance : ™ p{0.01 compared with normal rats, * p {0.05 compared with hyperlipidemia rats.

o2 GM A A 2o MAYZHNES] QA &
EZste AWzre] vEhdth. &, A2 vlasto, i F
2E|E20] HFol s nAEFol FE Rl ZstA
YA FAAEEC] DAl EASHL, AEEY AYF=
Wo| TAtE HEsE. Fdd=2?] Spirulina Fojtat
FARE =2 == I oAo|H, K1, KF, BK, BKF, KO £
T2 2zl Hste] JHAYZANEST Aoz A
W52 a7t dAsHA MAEH A (Fig. 3, 4).

Nor Con SP60 K1

Fig. 3. Liver (H&E staining) histology

Nor : Normal rats, Con : hyperlipidemia rats,
SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
K1 : hyperlipidemia rats treated with K1 1 g/kg,

KF : hyperlipidemia rats treated with KF 1 g/kg,

BK : hyperlipidemia rats treated with BK 1 g/kg,

BKF : hyperlipidemia rats treated with BKF 1 g/kg,

KO : hyperlipidemia rats treated with KO 1 g/ka.

Con SPeo Kl

KF BK BKF

W R R o ¢
.',‘,. II'

B B B

Fig. 4. Liver (oil red O staining) histology
Nor : Normal rats, Con : hyperlipidemia rats,
SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
K1 : hyperlipidemia rats treated with K1 1 g/kg,

KF : hyperlipidemia rats treated with KF 1 g/kg,

BK : hyperlipidemia rats treated with BK 1 g/kg,

BKF : hyperlipidemia rats treated with BKF 1 g/kg,

KO : hyperlipidemia rats treated with KO 1 g/kg.

8, ByA 22y

DY 2HEEF RN AFEL W ER AW
ZAAAE Uehd & vl 22 AloIY, dfj et Aol
v|ste] A2 27]7}F F7he vhH, FAd R Spirulina
FojZi K1, KF, BK, BKF, KO FolZ FolA Z2E v
Ef it (Fig. 5).
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Nor Con SP60 K1

KF BK BKF K0

Fig. 5. Adipose tissue histology

Nor : Normal rats, Con : hyperlipidemia rats,
SP60 : hyperlipidemia rats treated with Spirulina 60 mg/kg,
K1 : hyperlipidemia rats treated with K1 1 g/kg,

KF : hyperlipidemia rats treated with KF 1 g/kg,

BK : hyperlipidemia rats treated with BK 1 g/kg,

BKF : hyperlipidemia rats treated with BKF 1 g/kg,

KO : hyperlipidemia rats treated with KO 1 g/ka.
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700N wEHS olFol fE Aow delA A’

aAGFolT B LEHE, XA, S, FHAYAE S
g3 249 BF = A5 e, S0l A&d B
AEUA A 9 HERAS F o9 7 AEE /I +
ATH?, Felstel A A Aol Jekat B9 feel ol Hrkx
Hypon], DABFL EEPE L3t shgled ol ik
HEO] T2 FIRE Ol AL IS K, s el =7t
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& =RAE REYLEHE Aolg B3t
o 2F 2o Alxge Eeet A5
of AFHa}, Holag ¥ B3
d8ET nZHLHEACIE AHst nAEFol FEE
2ol A AFF7Het o] 12
Tt} Aol g2 2w} AL Afolof] 2 Zpo|7} e
WA gk 2% 24 A, F FHaHE 32 A4
(76.33£7.13)°) Blsto] ti= (359.50+29.32)4 A
71l FAHEZQ] SP60 FofEoll A 198.40+8, 919+
Zr4stgar, BK (207.00+15.20) ¥ KF (207.00+ 15,20)

£ oo

S

S~

et
olX
ok
Bu}
il
T
bas

o
i)
i—".

FooA Sz A 23E Ut S48A
o] Aol AAFET dE2FoA 46.66% F7FSHAL,
K1 (55.67+4,70) ¥ KF (57.33+4,72) £l A AT}
FAFSHA Attt 2ES eI

S 2HES AZTY B4 2 AEYT FAl 2EHE
ol= m2®3 uetyl DO LBl 7oA FAH
Triglycerider= VLDL—cholesterol HE|Z W&Eo] ) &
oA det EaEUAT 4R YA YL E o] §EHI Y
Ae g2 APz YA A= Addn, HEd
VLDL—cholesterol2 @& <94 TriglycerideE A5t
g 2gE0] FXH3 LDL-cholesterolo] Em, LDL-
cholesterolZ Txo|A FHLHESE FF5HA =L 1olA
34E, w29 o&Y ZY&HELS HDL-cholesterold]
oJa) A|zZofA ®jWjo] X1, HDL—cholesterole @& Fol Al
LDL—cholesterolo| Al 21x=%|o] 7+29] LDL—cholesterol &
AE S8l T2 oA "t Ztoly &2z 9] LDL-
cholesterol =87} AHH o7 AL =AU At FFo
2 ZHAog ZAaEw, 9 49 LDL-cholesterol& Z
L A EFWA I LDL-cholesterol @28 %314 =},
IREZoI A G AAAL oAt YA BH &9
LDL—cholesterol, Triglyceride 2|7} A%3lAY HDL—
cholesterolo] Agt=l= Hejo|tt, webr] AAEF2 H 9
‘4%% LDL-cholesterol®] &g W& o] FHET F
a3t

HDL—cholesterol®} LDL—cholesterol2 <733 Z}
HDL—cholesterol& SP60, K1, KF, BK, BKF, KO 25
273 vlusty §o04 A Aole UEA gighon,
LDL—cholesterol2 K1, KF, BK, BKF EFoj#o] iz}
Hlwste] 50%01449 T4E Bedd ot 1859 HAo|
%= LDL—cholesterol Zrao] 94 e 275 ook
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ACAT13} ACAT2 F 7tA19] Fej= &A%ttt ACATIS Al
2z FYAHES dAHT 22 A=Y TojgtiE,
ACAT2= Al YR ZH2HES J2dH23ksta At
Az EHets 715E 2936, 234 2 IEste] A
2288 22 2% AT Y. HMG-CoA &4
aae ZH2EHE AT F ISR 2T o,
o] Aol AL Y AHS TS AU, HMC-
CoA7} HutE4to 2 sl 9= S 2HE FAAA
¢ F8319, HMG-CoA Sdas &4 £ S HE
A B0 AAE &) Y%t fgsta ek ol
Y 2HE FAAE SREBP2 (sterol regulatory element
binding protein)gh= HAF Ao o5t 2EE =) o] A2
Az YollA S AHE S8 SX1ske 982 gith SREBP+=
precursor type (pSREBP)I} mature type (mSREBP) T+
7HA & wi e, AIZE A4+ ER (endoplasmic
reticulum) Zro| 4] pSREBPEE| £ Scapd} 374 ZAgsta 9
o7t S 2HE =27 Z45H mSREBP FHIE AT Eo
oz o]Fstal, Bl 7Y T2 RE e Agste] AALE
Z43t}, SREBP29 Z-¢ S 2HE S50 Aol Bofstar
Qe FAAEY 2| Agstd 159 AAE 2E5)
22 SREBP2 &2 mSREBP29] A4S A FS, =9
2HE FES Z2NL A

Real Time PCR& ©]-§3t ACAT2 #+37 &<
g A3, BKS} BKF Fojo] 94 YA Haste] S
HE 34 9 A%l Zaste A 74 B50] Sle A
o2 PBtd 4= gk, HMG-CoA §34% HdS A% A3t
K1 (p€0.01), KF (p<0.05)olA &t Z4AE el
ol @ ZHUAEHE = As AWt U= Ao B 5 STk
SREBP-2 437 @& £43519S of KF (p<0.05), BKF
(p€0.05) Fojto] gt 7ha aaE vetfi it
Z& H&E, ORO fAHS o]&3to] 4% At
Ao A XN ALGSHAZETL A2

W2 4 auE veiilon, B2 AW 23 JA| HLa
Fo2 Qste] A2 27|71 Eol5S &t

oo Ad AAE Tt AFTHE o8 BEHY &
T2 BAT Ad, AFHE o83 WEH Fo2 Total
cholesterol, Triacylglycerol, LDL—cholesterol®] 4 &
BE BoFgon, 1 S4S UshA e, 2AFA
M= A 22 o] AT E3F ACAT2, HMG—CoA,
SREBP2E #41% 21} KO& 439 AL RFRoA 5
ZE2HE F= AstE 58 XA A a7} 1= Sl
olgigt 215 TP, AFHE o] 8T WEEE= A4
o2 e BEHS FARH LA EFE MM aE
7He Ao 2 dodrt,
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