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Anti—dyslipidemic Effect of ACLL extract (Artemisia capillaris
Thunb, Curcuma longa L, Lycium chinense, Ligustrum lucidum
Aiton complex extract) on High Cholesterol Diet-induced

Dyslipidemia in Mice

Kim Tae Youn' - Oh Jeong Min! - Kim Yoon Sik!
Jo Hyun Kyung! - Yoo Ho Rhyong' - Seol In Chan' *
Dept. of Circulatory Internal Medicine, College of Oriental Medicine, Daejeon University

Objectives : This study was aimed to investigate the effect of ACLL extract (Artemisia capillaris Thunb,
Curcuma longa L, Lycium chinense, Ligustrum lucidum Aiton complex extract) in a dyslipidemia animal model
induced by a high-fat diet.

Methods : ACLL extracts was administered at 200 mg/kg, and 400 mg/kg to Apoe mice, where arthritis was
induced by high cholesterol diet. After mice were treated with GO for 4 weeks, we measured AST, ALT, BUN
and lipid levels (total cholesterol, HDL cholesterol, LDL cholesterol, triglyceride), atherogenic index(Al) and
cardiac risk factor(CRF).

Results : Serum AST, ALT, creatinine, BUN levels were not changed by ACLL extract do not show any
toxic effects. Also, ACLL extract groups were found to have atherogenic Index and cardiac risk factor as well
as lipid metabolism improvement (total cholesterol, LDL cholesterol and triglyceride decrease).

Conclusions : We suggest that ACLL extract may have the control effects of Dyslipidemia by improving

lipid metabolism.
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Table 1. The Prescription of ACLL

1. A=
1) kA
B A%d Agd A1, &7, 7oA
o] A A&t (Artemisia  capillaris  Thunb,
Curcuma longa L, Lycium chinense,

Ligustrum lucidum Aiton complex extract
olst, ACLL® #7D9 T4  AES
EeUsne TYstel Aesga, 1 W
2 RS ot 2riTable 1),

2) 7171
AME-® 7]7]+ rotary vacuum evaporator
(Biichi B-480 Co., Switzerland), freeze dryer
(EYELA FDU-540 Co., Japan), clean bench
(Vision scientific  Co.,

Korea), autoclave

(Sanyo Co., Japan), vortex mixer (Vision
scientific Co., Korea), centrifuge (Sigma Co.,
U.S.A.), deep-freezer (Sanyo Co., Japan),
ice-maker (Vision scientific Co., Korea),
plate shaker (Lab-Line Co., US.A) 5%
AH8-3F3I T

2. %4

D A8 F2

ACLL (40 g)°l 80% 4 500 mE 9
AT ek BEFES
vacuum evaporator® #F

L MRS freeze dryer®

olft EO rQL'

Herbal medicine name Pharmacognostic name Weight(g)
s Artemisia capillaris Thunb. 10
# & Curcuma longa L. 10
SNV Lycium chinense 10
T Ligustrum lucidum Aiton 10
Total amount 40
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2) AAFEY AIY € B
23¥%E-2 apolipoproteinE  (ApoE) mouse2|
71902 421z BALB/c mouse®t ApoE F#x}
knock-outo® Aol E I FAHE
FA7E Eom  FHo A A
WA B E 54 A ApoE-knockout
o

=
h
mouse TH  4FHE  FHAHFE(F)AA

P~
o=

TRty &% 22 £ 2T, ¥% 55 + 15%,
124171241 2Hlight-dark  cycle)d] 274
17 ASA7l H AT dRtuEAls
(EFYY, Korea)E wHF3¥ow, thxas
A BT IAYS s ks
AFY =B EALE (Research Diets Inc., U.S.A)E
3 A 45 Bt TR T F AIS
Y3y At Almel nFY2HE AR
ZA& Table 2, Table 33 %t} E Age
sty FEAEEE 93l 5Us wol
FEaE T A Agsslt

3 AFFEY AX ¢ 49 £
dPase A 1A
mouse & SHTUE
ACLL 200 mg/kg/day®} 400 mg/kg/dayS
Fosts OF522 Yy Ay JegelA

Table 2. The Ingredients of Normal Diet

FE(ACLL)Y FoldA4dZ asol tet 4

A A 135

o

Ze 200 mgd 400 mgS A9l 60
= 832 mouse AT 30 go=

71E8to] S 200 WA F 45 B AT

[0}

4H 72 AZ 7T ABHEY & 54

7+ E AR Ve AR aae 4 SAHS
s "H v
(ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), blood urea
nitrogen (BUN) A4S diddiguw s Bio
Fab Lab (Daejeon, Korea)olld &2
71715 o] &3ate] ®A5it

alanine aminotransaminase

5) AAUAL 912 53

g% W Total cholesterol, LDL-c, HDL-c
9 triglycerides (TG)e] &S 4317 13l
e % Bio Fab Lab (Daejeon,
Korea)oll Al EAEA  7|7]1& o] &34
s =

6) THUAsAFAD 2 HEFAEA(CRF)
Zul 7] 3 A 4= Index, AD+

Fiordaliso??<] AlI=([Total-C]

(Atherogenic
A A

Ingredients

Normal diet (%)

Crude protein 20.0
Crude fat 4.5
Crude fiber 6.0
Crude calcium oxide 7.0
Calcium 0.5
Phosphorus 1.0
Total amount 39
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Table 3. The Ingredients of High—Cholesterol Diet

Ingredients High-cholesterol diet (gm)
Casein, 80 Mesh 75
Soy protein 130
DL-methionine 2
Corn starch 275
Maltodextrin 150
Sucrose 30
Cellulose 90
Soy bean oil 50
Cocoa butter 75
Coconut oil 35
Mineral Mix 35
Calcium Carbonate 5.5
Sodium Chloride 8
Potassium Citrate 10
Vitamin Mix 10
Choline bitartrate 2
Cholesterol 12.5
Sodium cholic acid 5
FD&C Red Dye 0.1
Total amount 1000.1

~[HDL-CD/[HDL-C] A& Ahg-ske] -3k gie.
gk, AFHAEAFQ] CRF (Cardiac Risk
Factor)¥ Rosenfeld®”e] Aatwo] we} %
FH~dHE9 %S HDL FU2HZ %go=

vhro] Tagint

3. BAA
g A= SPSS 11.09] unpaired student's
T-test?t ANOVAE Ab&-3to] FAAE 13l
p<0.05, p<0.01 E p<0.001 FollA 1

SR ELE L]

. 2343

1. ¢tAA AA
1) ALT &

s 549 AR AEY ALTE 4%

FoIE

AATE 36.67£4.08 U/, HETE

73 U/ JERE drE ACLL
200 mg/kg/day®t 400 mg/kg/day
o)A 27k 120.83£21.79 U/
55 IU/eE yERt 400 me/ke/day
A G4 gdE (+x: p<0.01) 727}t

ekt th(Fig. 1.
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A, &5, TR, A8 ERFEE
Fig. 1. Effect of ACLL extract on the serum
levels of ALT in high fat diet induced
heperlipidemic mice. Hyperlipidemia of
ApoE-knockout mice was induced by a
high-cholesterol diet for 4 weeks, and then
the mice groups were orally administered
with distilled water (Control), and ACLL at
200 and 400 mg/kg/day, respectively, for 4
weeks. Normal group was administrated with
distilled water with normal diet. The result
were presented by the mean £ S.D.
(Significance of results, ##: p<0.01 compare

to control).

2) AST &%

B 7ls FA9) AR AL ASTE FA4%

A3, A4we 80.83£14.63 1UN, HzTE
vebd v, ACLL

286.67+£33.62 U/

=58 200 mg/kg/day2} 400 mg/kg/day
43 ol 27 272.00164.58 1U/0et
202.00+£19.56 TU/LZ YERY} 400 mg/kg/day
Folgk wel A fFoA e G p<0.01) Ha7t
el th(Fig. 2).

400
350
300

i =
260 . ]
200 i
180
100 :

50 .

o

Nonmal Contral ACLL 200 ACLL 400

AST sevel i sorumgiLiLy

Coneirtration (g kg, diy)

Fig. 2. Effect of ACLL extract on the serum
levels of AST in high fat diet induced
heperlipidemic mice. Hyperlipidemia of
ApoE-knockout mice was induced by a
high-cholesterol diet for 4 weeks, and then
the mice groups were orally administered

with distilled water (Control), and ACLL at

(ACLL)®] #oldAdds asol gk 23

i
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200 and 400 mg/kg/day, respectively, for 4
weeks. Normal group was administrated with
distilled water with normal diet. The result
were presented by the mean £ S.D.

(Significance of results, **: p<0.01 compare

to control).

3) ALP ¥

F Vs SAHY AFE AR ALPE AT

A AL 341.67+36.70 1UN, HERT<

799.17£104.18 1U/¢ YeERA ¥bd - ACLL
o

= 200 mg/kg/daye} 400 mg/kg/day
Folg oA zZbzb 777.17+87.32 U/}

i
|

704.17£88.34 1U/tE YEFAH(Fig. 3).
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Fig. 3. Effect of ACLL extract on the serum
levels of ALP in high fat diet induced
heperlipidemic mice. Hyperlipidemia of
ApoE-knockout mice was induced by a
high-cholesterol diet for 4 weeks, and then
the mice groups were orally administered
with distilled water (Control), and ACLL at
200 and 400 mg/kg/day, respectively, for 4
weeks. Normal group was administrated with
distilled water with normal diet. The result

were presented by the mean * S.D.

29.67+7.37 mg/de tERH WA ACLL 5
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200 me/ke/day®t 400 mg/kg/day FoI3F ol Al
74zt 24.9246.55 mg/deet 24.73+£6.01 mg/dLE
UeltH(Fig. 4).
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Fig. 4. Effect of ACLL extract on the serum
levels of BUN in high fat diet induced
heperlipidemic mice. Hyperlipidemia of
ApoE-knockout mice was induced by a
high-cholesterol diet for 4 weeks, and then
the mice groups were orally administered
with distilled water (Control), and ACLL at
200 and 400 mg/kg/day, respectively, for 4
weeks. Normal group was administrated with
distilled water with normal diet. The result

were presented by the mean £ S.D.

2. Ad g A= §H

1) Total cholesterol &=

g% % Total cholesterol ¥HFHS =
A3}, QS 165.83£15.30 mg/de, thET
1165.584+97.94 mg/de e ¥bd, ACLL
FZES 200 mg/kg/dayet 400 mg/kg/day
Fost el A 2 1078.50+73.10 mg/dé<}t
974.83+£38.16 mg/dt= YEY 400 mg/kg/day
Folgh ol A FoA AE (e p<0.01) 727}
el oH(Fig. 5).
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Fig. 5. Effect of ACLL extract on the serum
levels of total cholesterol in high fat diet
induced heperlipidemic mice. Hyperlipidemia
of ApoE-knockout mice was induced by a
high-cholesterol diet for 4 weeks, and then
the mice groups were orally administered
with distilled water (Control), and ACLL at
200 and 400 mg/kg/day, respectively, for 4
weeks. Normal group was administrated with
distilled water with normal diet. The result
were presented by the mean £ S.D.
(Significance of results, **: p<0.01 compare

to control).

2) HDL-cholesterol &%

8% % HDL-cholesterol g+&& =43 A1},
154.83+13.50 mg/d¢, TIERT
468.33+£86.38 mg/d¢ YERH  ¥hHE ACLL
FZES 200 mg/kg/dayet 400 mg/kg/day
Folst oA 24z 484.33+£79.79 mg/di<}t
510.49492.30 mg/dtE YEFITH(Fig. 6).

. . .
400

200 .

. i

Hermal Caontrol ACLL 200 ACLL 400

HOL ¢ leved in serumdmgidl)

Cancaniration (mg/g/day)



A, &5, #7148 A EFFEE(ACLL)Y ol dAdds

Fig. 6. Effect of ACLL extract on the serum
levels of HDL-cholesterol in high fat diet
induced heperlipidemic mice. Hyperlipidemia
of ApoE-knockout mice was induced by a
high-cholesterol diet for 4 weeks, and then
the mice groups were orally administered
with distilled water (Control), and ACLL at
200 and 400 mg/kg/day, respectively, for 4
weeks. Normal group was administrated with
distilled water with normal diet. The result

were presented by the mean £ S.D.

3) LDL-cholesterol &%

% % LDL-cholesterol &S Z43F A3},
AT 11.67£2.58 mg/de, |2 Bt
890.33£57.31 mg/de YERAE ¥hH  ACLL
F=E5S 200 mg/kg/dayet 400 mg/kg/day
Fog el 77 835.50+73.60 mg/dee}
769.75+£68.53 mg/dtE YEIY 400 mg/kg/day
Folgt oA 5o e (e p<0.01) a7t
YERtHFig. 7).
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Fig. 7. Effect of ACLL extract on the serum
levels of HDL-cholesterol in high cholesterol
diet induced heperlipidemic mice.
Hyperlipidemia of ApoE-knockout mice was
induced by a high-cholesterol diet for 4
weeks, and then the mice groups were orally
administered with distilled water (Control),
and ACLL at 200 and 400 me/ke/day,

respectively, for 4 weeks. Normal group was

fol
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administrated with distilled water with
normal diet. The result were presented by
the mean £ S.D. (Significance of results, #**:

p<0.01 compare to control).

4) Triglyceride 33

g% = triglyceride ¥FE FH3 A
AT 146.67£28.05  mg/dl, HFRTS
206.67£44.30 mg/de YERHE  wbH ACLL
FEES 200 mg/ke/dayel 400 mg/kg/day
g oA 247 165.83+£36.11 mg/dee}
165.67£35.87 mg/de2 YEFY 200 mg/ke/day <}t
400 mg/kg/day F3 FollA FoA A (x
p<0.05) #F27F YElStHFig. 8).
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Fig. 8. Effect of ACLL extract on the serum
levels of triglyceride in high fat diet induced
heperlipidemic mice. Hyperlipidemia of
ApoE-knockout mice was induced by a
high-cholesterol diet for 4 weeks, and then
the mice groups were orally administered
with distilled water (Control), and ACLL at
200 and 400 mg/kg/day, respectively, for 4
weeks. Normal group was administrated with
distilled water with normal diet. The result
were presented by the mean £ S.D.
(Significance of results, *: p<0.05 compare

to control).
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Table 4. Effect of ACLL Extract on Atherogenic Index in Serum of High Cholesterol Diet
Induced Heperlipidemic Mice

ACLL extract (mg/kg/day)
200 400

Normal Control

Al 0.07+0.03 1.60+0.37 1.38+0.29 1.31+0.17

Hyperlipidemia of ApoE-knockout mice was induced by a high-cholesterol diet for 4
weeks, and then the mice groups were orally administered with distilled water (Control),
and ACLL at 200 and 400 mg/kg/day, respectively, for 4 weeks. Normal group was

administrated with distilled water with normal diet. The result were presented by the mean
+ S.D.

Table 5. Effect of ACLL Extract on Cardiac Risk Factor in Serum of High Cholesterol Diet
Induced Heperlipidemic Mice

ACLL extract (mg/kg/day)
200 400

Normal Control

CRF 1.07+0.03 2.60+0.37 2.38%+0.59 2.18+0.64

Hyperlipidemia of ApoE-knockout mice was induced by a high-cholesterol diet for 4
weeks, and then the mice groups were orally administered with distilled water (Control),
and ACLL at 200 and 400 mg/kg/day, respectively, for 4 weeks. Normal group was
administrated with distilled water with normal diet. The result were presented by the mean
+ S.D.

AlE 4% 423, Ada2 0.07+0.03, V. 1 &
gz 1.60+£0.37& dEpd wkE ACLL
FEES 200 mg/kg/dayet 400 mg/kg/day ot AgARY} R 2014Lﬂoﬂt Fa
oA Z+Zb 1.3840.29 mg/dee}  1.31+0.17 AbggIele] wa gl=ul, AsZo] Fadh
mg/de= ERY t)Zstel] B]SK(Table 4) 107 AT}, %—*J%l%i}%ol AdH o
2 97t glen o2 Yol 3u HFUAR=
2) CRF aFEaHE g3, u¥s,  Fdog.
CRFE AT 4y, A4+ 1.070.03, APZL FF 8% Total cholesterol 7}
xS 2.60+£0.37S e wd ACLL LDL-c, TG FA7} FolAE AE ofu]siA|ul,
FEES 200 mg/kg/dayet 400 mg/kg/day Fol 3t o] A AE T HDL-co FE7} Solrl= A&
oA Ztzb 2.3840.59 mg/deet  2.18+0.64 Falal= 2 FdsuAsio] o F3
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vo A% A
M=

AZ AL QIAF] B X = FFS Lot ] ¢
FH2HE 9 TGE 343 Z=, ACLL
o2 Total cholesterol, LDL-cholesterol,
triglyceride %<& tx7o Hl&)] o4 J=
a7} el oy, HDL-cholesterol=
i zstel BlE] xpol7h yERUA ekoktt. &, ACL
L2 HDL-c A& WA 71X oA, Total
cholesterol®} LDL-c, triglyceride &3S
o) AA FAEAA G F] S8 AARE

FH g Ed AL g i

gelxdyg. o9k e

Aot ARG FGAFAANE 2

SHoAE kst

|

)
o

o

12 o

>0 Oﬁ
=l
rlr

<

© 3

>
O
= b
et
I
My o2
FIOF\F
T o
o B
‘ i;ﬂﬁg
4
£ o
O O omx e om oy

X
oo L opet o O
ki o © i N 2

)

Agel 9

X
s
o
>~
>
o,
5y
=
=
)
o
=
)
"

O Job gx 4o 30 ¥O ) oft b 12
e e o 2
oo N
fLeldz g
12
>
=
N
oo~
9
E

o
o
fo
iin)

<
il
ofN
)
:<I)L_A’
e
s
>
@)
.
=
it
£
=
rlo

o
=0
o,
22
(2
9‘1’,
=
il
o)
[>
o
il
K
ol
%
>
$ur)

0 W 2
fu alo

o
quoof 2orlr jo ok

o

b

azl, &7, A, A9#A
(AEFAFEE ACLL)Y 31X
s dotrr] $late] mAES Fab

o
ol gt

e
oo o folr

1% ofr v

2 o 2

=

2 470 ApoE knock out mouseZ
ko] A FogE AAG & oA
AR Az, AEAA HE

s Ay, gy g AES A

=

B~

o

(<0
-

=
T
=
T

o~
o

S
-~

N
o ox
%
o
il

]x]

=
3}lo
=

o

o

1. Q&< o
§lo] ¢tdg Ao = FAF .
2. A&TFAFEE T AU dA &
Total cholestrol, LDL-cholesterol, triglycerid
es izl s oA A #AEAZ o, H
DL-cholesterolol A= ¥ 387F $11t).

3. NETAFEE Fourd AT
AEAANEAFE ol Hle e Zom
Sl = AT

=1
rlo

HEA

9, A% el

=y
i

it

mo4e

l

Fazd

1. A4, 2014 AEAEA. Available
from:URL:http://www.index.go.kr/potal/
main/EachDtlPageDetail.do?idx_cd=1012

2. ARz o] dAAE T A 8A AT 7
. giddge dostdtAs = A,
18(2):1-12, 2009.

3. WILREEApE R, WARASKRE(T). B4, <
WA EHAL, p.161, 1982.

4B, AEE, e, 499, AFE, o
A4, o], AR, 4§ BAY A4E

A 29, A<, A9, p. 508-513, 2001.
5. 994, o, B8, 4eE. 44 149
Zol o@ welsy wmE BA,
20(1):25-36, 1995.
6. o1, MMEE ] IA A o] ol
A7) ANATH} Faaksel nAE g
g k23t %], 20(2):69-75, 2005.

7.9, A, A hAlserIEel
AAE TS TR aEs WAoo o
ofsta] Wt mA= G oSt g
oA T4 =4, 15(1):19-31, 2005.

8. F&f, AF3]. AR F o] uAd
Wrje] et WMsto] wx= FF A
ikl ghej el A =3, 14(2):71-85,
2005

9. Ahn GY, Joe JJ, et al. Study of the
effects of gugijagami-bang in a

hyperlipidemic animal model induced



[e)
AR, &

i

@, 17717 AA3A BRFEE(ACLL)S Fol A ddS asel g 434 A5 143

d

with a high-fat diet.
Korean

EENHEE YIS
29(4):6-7, 2007.

The Journal of

WAL AL,

Oriental Internal Medicine,

35(4):505-518, 2014. 18, . EEFE SR M ASUImEET,
10. Youn HD, Jo HK, et al. The effects of TXA2, PGI2KA I ENR N Bz (it 52 22,

11.

12.

jehasuogamibang on  antioxidation SIARNRIREEL, 23(6):44-45, 2007.
activity and dietary 19. HIEES, FEBE, Z28M, R, REIE, B,
hyperlipidemia-induced  mice.  The BENE PLEe e S R mAE80 B, {1pGrh

Journal of Korean Oriental Internal

Medicine, 35(3):244-261, 2014.

Jang WS, Kim YS, Seol IC, Antioxidant
Effects of
Artemisia capillaris on a Rat Model of

and Lipid-lowering

Hyperlipidemia. The Journal of Korean
Oriental Medicine, 33(2):11-24, 2012.
Shon MS, Kim GN, Anti-oxidant and
anti-obese activities of

turmeric(Curcuma longa L.) extract in

20.

21.

22.

B&4E, 38(296):17, 2007.

gRFNG, SPRTRE, BRI, FEAL. A2 B
PRSI S R IMAE 17O BIRE IR WFE. Lk
B, 25(5):116-17, 2006.

Lee SJ, Han JM, et al. ACE Reduces
Metabolic Abnormalities in a High-Fat
Diet Mouse Model.
Complementary and
Medicine, 2015.
Fiordaliso, M., Kor, N., Desager, K. P.,

Evidence-Based

Alternative

3T3-L1 cells, Kor. J. Aesthet. Goethals, F., Deboyser, D., Roberfoid,
cosmetol, 12(2):169-175, 2014. M. and Delzenne, N. Dietary
13. ?‘Lohﬁﬂ, o]Fd, SollR, S, ", F oligofructose  lowers triglycerides,
gwl, 5. A 2 FarAF M= 9 9] Triton phospholipids and cholesterol in serum
WR-1339 % uxdF 3Fel 3t & and very low density lipoproteins of
T AT UgEx A, 22(4):279-86, rats. Lipids, 30:163-167, 1995.
2007 23. Rosenfeld L. Lipoprotein analysis. Arch
4. 284, 435, 25720, #4884, o134 pathol Lab. 113(10):1101-10, 1989.
AR, & Sabol uAdF I dF 24. A=)t AAWASt A, b &
A Wstel] m A= g IR x5 & - A4 e, p.184-189, 2011.
=], 22(4):239-45, 2007. 25. A4, o] XA d T HAl J7EAH. ¢
15. 2743, AAe, WdsE, Aau, ST A A s WG ses] FASE R,
A, AAGF AN TR FEE 2006(0):250-264, 2006.
o] A7 Add nA= F&F. dddA 26. Mihaylova B, Emberson J, et al. The
AL8F3] #] | 36(1):49-54, 2004. effects of lowering LDL cholesterol
16. Yang Nianyun, Zhang Yiwen, Guo with statin therapy in people at low
Jianming. Preventive effect of total risk of vascular disease:meta—analysis
glycosides  from  Ligustri  Lucidi of individual data from 27 rand
Fructus against nonalcoholic fatty 27. Berglund, Lars, et al. Evaluation and
liver in mice. Zeitschrift fiir treatment of hypertriglyceridemia: an
Naturforschung. C, A journal of Endocrine, Society clinical practice
biosciences. v.70 no.9:237-241, 2015. guideline. J Clin Endocrinol Metab,
17, PR, FREMGE. WSS I i oK Sl i 97(9):2969-2989, 2012.



144 KEAXSER BREBEHRMN MXE $£258 H15%

28.

29.

30.

31.

32.

33.

34.

35.

36.

Jang WS, Kim YS, Seol IC, Antioxidant
Effects of

Artemisia capillaris on a Rat Model of

and Lipid-lowering

Hyperlipidemia. The Journal of Korean
Oriental Medicine, 33(2):11-24, 2012.
o)A}, Fes. Adel 87 Al Y 7
A Aol WA= Qe g FetE] A,
35(4):421~430, 2002.

A4 AR E 7 A A AL B g
Az W&o wX= 9938 Journal of
Pharmacopuncture, 14(3):63-69, 2011.
Wb, gdld, ded Afd, wA
$=g v

R

s, AR A Aol

71, A4, At
%3}3]7], 21(3):55~67, 2006.
%

B, AE4, WA, AR,

2. 317
A, A4,

So-ae Park, Hyun-kyung Jo, Ho-ryong

Yoo, Yoon-sik Kim, In-chon Seol,

Joung—jo An. Lipid-lowering and
Antioxidant Effects of Curcuma Radix
in Poloxamer 407-induced
Hyperlipidemia Model Rat Models. t3+
bl e s] A, 32(2):243-258, 2011.

AN, A4, AAs ewol LAY -

a9 Fars L

AFH2HE Al

B4 4kl MAE 9% BFAFIGE
3]%], 42(4):570-576, 2013.

8AF, AA9, A9E, 4w, Aua,
&7, And. aEd2dEdE 4
N £33 49 BF FET H8
HE 9344, a5 % 9% 9 AR

37.

38.

22(4):517-525, 2009.
& E. db/db mousedl A PHEE, 4, L
i EEFEEIUSY X8 ¢ Fits)
2. oot gt AAES] =

1__\__,

=
Aztole] Ed AT ol@aules
A], 35(4):505-518, 2014.



