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Improving Effect of Extract of Ganoderma Ilucidum in Atherosclerosis from LDL
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ABSTRACT

Objectives : This study was designed to protect effect on atherosclerosis through regulation of low density
lipoprotein(LDL) by 70 % ethanol extract Ganoderma lucidum (GL) in LDL receptor knockout mouse (LDLr ko
mice) fed Western diet.

Methods : The LDLr ko mice were divided into 3 groups ; Control, GL100, and GL300, After grouping, LDLr
ko mice were fed Western diet, The GL (100 or 300 mg/kg body weight/day, p.o.) was administered every day
for 8 weeks., The body weight and food intake were measured every day. The changes in the levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), creatinine, triglyceride (TG), total cholesterol (TC),
and high—density lipoprotein (HDL) in serum were analyzed after experiment,

Results : The LDLr ko mice fed Western diet were increased body weight gain and blood biochemistry
parameters such as ALT, AST, TG, TC, and LDL., However GL300 group significantly reduced the body weight,
Also TG, TC, and LDL level did not increase, The levels of ALT, AST, HDL were not changed., Also, LDLr ko
mice model liver were observed lipid drop, but GL groups did not appear. Futhermore, histological analysis of
GL groups aorta tissue were similar to NOR groups,

Conclusions : We confirmed that whether GL administration is protect atherosclerosis or not. As the results,
blood biochemistry and histological analysis did not changed much in GL administration groups. This study
provides scientific evidence that GL protect the atherosclerosis through the reduction of LDL cholesterol.
Therefore GL has potential medicine inhibition of atherosclerosis,
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AUz 2ZkE (low density lipoprotein : LDL) &
ZHolu o] FYAHES TERXRZOFE F5ohs Ao,
Alazate] g4t A3 B3l MEURE utEo] 7hEs
Bl 870 ool A7lW T BZo] futEd® 1AF
Zol s LDLY &&o| F7FetH diAlAMlxzet S3hfjuiAz
o o9& 4kstE|o] oxLDLE v}, AHsHEl LDLL wHA)zbg
< B3 AFAE (foam cell)7} Ho] 3o 2 o] Lo
ot olHE SAEIFY 43E fdliA LDLY £3& dhop
ZAY oxLDLO WAL odAek o] mje Zasi” A
Ao o5t EF AE9 s 9 LDLY TAE B3l low
density lipoprotein receptor knockout (LDLr ko) w2~
oA S o] A Feke] 7avt BaEle] Uk

BRI A (Ganoderma Iucidum(GL))2 FHATtol| <3}

AAE A2 Aoz, Mukes Fokar HfwEsted L - B - A
Kol ftgstol & L%omh, NG, (%NS AkERe R &k
MRz, IR, R, FEA, W% S FiEadth g
=, T3, 42 SolA TARAM AMHO Al g g

¥ FAsRg Sol BuEo] ok 53] Agdie]
ofsf G FA2EHE T2 HAAIW BAHAA =
o, Berger 5 7ol ofshd FLEQ} mlysR A FA]
FEEY Fo7t €F EH2HEY #AE FYHeE dAx
st A& FUstAaL, Kabird] d7ollA 1Y FHol g
FEES FoIR 2% FH2HEY #AE FYHeE dAx
s AL Flsrant !,

olAH YAHAL EFYXEEY FAE HAbSe A Th
FEol= £k LDLr ko uhe2oflA 473 AaxE
I3k Ae AFHA gtk weh 2 ddeld= LDLr
ko nhp-2o] YAFEEY] TR EF AdeE d FH2EHE

EE B FYRAF PPEAE Ak S,

o
T AEL 23 o), gL A, AE, A, B g
ok

A2 2 P

1. A=
1) 8=

nE A dddigtn FEAE S9dIY S
(DJUARB2015-045)% o] Algston FE-Y A3
ot 2 A¥2 9lste] LDLr ko P2 6378 3
& Jackson Lab, (P)FIAEEE, A71%)olA EeFtot
159 B¢t AEA o] FEAIRl & APl ARESHGH
S5 A4 2L conventional systemlZ 2% 22 +
2C, % 50 £ 5%, HLF7] (light : dark cycle)= 12
A F712 2es, AR DUAR (EERE 22,1%
o[, ZAM 8.0% o3t 2A% 5.0% olst, Z3jE 8.0%
olst, 2% 0.6% ol4, 91 0.4% o4 AW} Co. Korea,
FAA FE7HS} B FE3] FF5rach

N

) A=

B Ao A3 YA Ganoderma lucidun(GL)E= &4
slB (-, oA 7Yt AL YA W] =
ALt A FAS ATS FAst ARS-SHAT

2. ¥

1) AR =&

AR EEB L T ARo] Wol oereS o gdle] F&3}
Ae o) B 2227} vaste ga ARo| bk 225y o
Hol 97 500 g< A7 (FM-7008S, =)= E5}
o] 37327] (heating Mantle, MS—DM609/20L)ol Y1

45 ColA 70% oErES 2L 715l 60E &3 T ThA
70% gt 2LE 7iote] 22 AR 60% 53 ALst
gt 1 T 7gE87] (N-1200A, EYELA, CO., LTD,
Japan)E o|&st {718uE AAS= w5IES AR,
=44%7] (PF-10/ALPHA 1-2LD, Germany)E %3}
Az FA 0% oHE FEE (7.86 92 AUt

2) &HYsE =22

1537 AL717+& AR LDLr ko upg2of 237+ AIN-
76A dietAl=® (protein 20.8 %, carbohydrate 67.7 % fat
11.5%) HeAZ & AdFES ZYTE (NOR), Wiz
(CON), @A #&E 100 mg/kg Tl (GL100), BA =
Z% 300mg/kg B9 (GL300)o2 & Easte AlFd
Argetach & EE & GAdEolE AIN-T6A dietAl=EE,
g2 9 oFEEojFolE Western diet (D12079B)S 8%
Zb FF3tAtH(Table 1). Western diet:s Z#|2E|8o| thF
s Holgle ARE THESMY SFERATLS IAFEES
22t 100 mg/kg, 300 mg/kge] FE2 853t £33l
o)A F A2 i AT Azl EHste] 7|E39Tt
15o] Bt 552 3|4 3A7E A A F dAS AF
Fod 30E oo 3,000 rpm, 4 CollA 1587F Y4l Hajst

¢

it

ol

o @4 (plasma) Eefste] —70 Tol RBAT, AYF
B A2A @, A, A%, thEE)e d A F 54
Hzsto] AAALZ FYAA —10 T YEae| Bt

Table 1. Western diet formula

Product # D12079B gm% kcal%
Protein 20 17
Carbohydrate 50 43
Fat 21 41

Total 100

Kcal/gm 4.7

Ingredient gm keal

Casein, 80Mesh 195 780
DL—Methionine 3 12
Corn Starch 50 200
Maltodextrin 10 100 400
Sucrose 341 1364
Cellulose 50 0
Milk Fat, Anhydrous 200 1800
Corn Oil 10 90
Mineral Mix S10001 35 0
Calcium Carbonate 4 0
Vitamin Mix V10001 10 40
Choline Bitartrate 2 0
Cholesterol, USP 1.5 0
Ethoxyquin 0.04 0

Total 1001,54
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3) LDLr ko :,;AI- §}£ OfRAQ| =&l 27| = ix-l

FAFEEE 857 -‘15—0“] T Z AEEeES 1t AxAR

93} (subcutaneous), 18} (epididymal), A% FH (kidney
leaf) @ WA (intraabdominal)9] A|W%3Z] (adipose tissue)

& RIMEE A3l TAS Sk,

4) LDLr ko SIS OfRAQ| & U 7t 75 XI#

=X
o

A TR T 4 AESER FE 2og 8% (plasma)°ﬂ/\1
7t 7159] R|#2] alanine aminotransferase (ALT) X aspartate
aminotransferase (AST)E A3t A5 EA417] (Hitachi—720,
Hitachi Medical, Japan)E& o|&3lo] &35}t

5) LDLr ko SAASES OIRA9| o

=
1o

Z LY creatinine
AY 282 & 74 AFSEZHE B3 R4 creatinine
< Azt 1]% 1&7](}htach1—720, Hitachi Medical, Japan)
£ ol&3ste] A5ttt

6) LDLr ko ZHZASIS OIRAL| & W X|ZE=
PNEERE=55]

A TR T 7 AFEERRE Egt oA Ak
Z|%2] triglyceride (TG), total cholesterol (TC), High—
density lipoprotein (HDL)2] ¥e Aslsl A5 E47]
(Hitachi—720, Hitachi Medical, Japan)& ©o|-&3}o] =43}
Aok LDLY $£X+& Iranian 2008 Formula for LDL
Cholesterol (TC/1,19+TG/1.9-HDL/1.,1-38 (mg/dL))
< olgato] Axkart?,

7) LDLr ko EAZBEE 01QA0| 7ixEXlo| ZAlHal
x| St
7+ 2209 APty S £ty 3l 7+ 23
A5t 10 % neutral buffered formalin°ﬂ 24X7t &
1% AF] TR graded alcohol2 E4=A)7|1 watHoz
i3] blocke AlZHeE thE microtomelZ 4 um FA2
A-HE AA3te] hematoxylin & eosin (H&E) G4
A&t 5 Fetdn| flollA Bo] HWe §7F TSI

JolI

= filo

8) LDLr ko EAASLE OIRAQ| Lif=uHo| XZIHZ|
3% s}

tsdolxe] sty #EE Psty] L3 e
€ AH3StY 10% neutral buffered formalin®] 2417t &
¢t 13 A7l th& graded alcohol2 ©4=A|7]|1 mpetm oz
Zojdte] blocks AIZ3 the microtomel 2 4 ym F7 2
22 HHE AAste] H&E g2 Al3eE H Fatdn| A 9o
A ol WY JRE WA

9) A=A
AATE2 7 49 7S ARSI, BE A= mean

+ standard error (Mean + S.E)2 3A|3}E.2H, Student's
T—test EAUHE o]&slo] 4 AR TAF FI¥S 4

% o, dixed FATE Abolo] p-value <0.05 ¥ o
Foldo] e Aoz By HHth

FAFEEY] B3l AFY 23 4 4ojag

13taTt (Table 2). AARL(7.75 + 0.97 )7+ WRE(7.17
+1.78 )2 AFo wWsh= Z Ao|7t ¢iAWE, GL100
(6.25 £ 0.32 gl A= FAshe AFE BFem GL300
(4.50 £ 0.50 g}l A= izl v f24 A TasHA
ok (p<0.05). AFol HAFE e o= AXRE Hojag
2 A (3,92 £ 0.55 %)) H|ste] thiER: (5,86 + 1.45
%)X Z7Vstout GL100 (4.84 + 0.22 %)l A= 7435}
L ZA%S B, GL300 (3.18 + 0,32 %) x| Hlg)
FoatA (p<0.05) FadtATHTable 2).

Table 2. Body weight and Food efficiency ratio in LDLr ko mice
fet the Western diets for 8 weeks.

Body weight (g) Food efficiency
Group .
Inicial Final Gain ratio (%)
NOR 25.1340,50" 32.88+1.36" 7.75+£0.97 3.92£0.55
CON 19.88+0.56 27.0+2.21 7.13+1.82 5.86+1.45
GL100 21,00+1.08 27.25+1.32 6,25+0.32 4.84+0.22
GL300 23,1340,74" 27.63%0.42 4,50+0,50" 3.18+0.32"

Normal LDLr ko mice; NOR, LDLr ko control mice fet Western diet .
CON, LDLr ko fet Western diet with Ganoderma Ilucidum extract 100
mg/kg administration mice ; GL100, LDLr ko fet Western diet with
Ganoderma Ilucidum extract 300 mg/kg administration mice ; GL300.,

Values represent mean+S.E. *’significant : p<0.05, °p<0.001 vs.

Western diet LDLr ko control mice values.

YAFEE F9E T 23¥FA ws
AFEE T 53 LDLr ko uh$2o] 22RA ¥
AslgchFig, 1.). d=EY 7+ FA4 (1,19 £0.12

el 7+ £A (0.73 £ 0,06 g)oll HIE| A U=
=712 B9 (p<0.01), GL100 (1.07 + 0.04 g)3}+ GL300
(1 09 +0.02g)> Hadhs AFE Btk A #A= o
7 (0.34 + 0.04 )& AT (0.22 £ 0.02 + g)3} v w3}

04 °~l** QA ZE748HEa (p€0.01), GL100 (0.32 + 0,02
g)3 GL300 (0.83 + 0.01 g)ollAe & WIS Ho|x| ook
o}, 229 g FA (1.27 + 0.20 g)= A (0.35
+0.05g)° "3l S dE F7E EIT (p<0.001),
GL100 (0.88 + 0.23 )& thxZ H|wste] Fast= A
o BT GL300 (0.42 + 0.03g)2 So5t4 @43k
t}, LDLr ko Whg2o] HRFEES B3t Ay ti2T9
FagAgt £4 (0.89 + 0.16 9= AT Fi3Age 7
A (0.18 £0.02g)°l H& 948 A F7HEARL (v<
0.001), 9A #&E& &3 GL100 (0.86 + 0.19g) IA|
H37E QAT GL300 (0.25 + 0,12 g)ollAls thxFol H
3 524 QA FAastAT (p<0.01). AFEFH S 53
g A3t FAE (0.13 £0.03g)ol Bl&| Hi=Z (0.37 +
0.06 g)olA FoFel =712 HPxn (»<0.01), GL100¢]
AHRA (0.26 £ 0,07 g)= #Hddhe FFE EHAT GL300
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WA #A A gz (0. 08 g)olM= B
(0.11 £ 0.4 g)°ll ®lsf FA A= F7H EHL(p 0.05),
GL100 (0.26 % 0.07 g)+ GL300 (0.15 + 0,03 g)ollAl& o
Z20 vlaste] Fk oEHOR fPashs B Bt

(0.04 + 0.00 g)oll Al Rt FasHgnt (p<0.001).
32 + 0,

Omer

Fat wight
Fig. 1. Tissue weight change in LDLr ko mice fet the Western diets

for 8 weeks.

Normal LDLr ko mice. NOR, LDLr ko control mice fet Western diet

CON, LDLr ko fet Western diet with Ganoderma lucidum extract 100

mg/kg administration mice ; GL100, LDLr ko fet Western diet with

Ganoderma Iucidum extract 300 mg/kg administration mice ; GL300.

Values represent mean * S.E. significant : p<0.05, = p<0.01,
“p<0.001 vs, Western diet LDLr ko control mice values,

3. QAA=ZE EoZ £3 7+ 7|5 AE W

Western dietE AR &2 A4te] ALTSX]+= 23.67
+ 1.171U/1 2L 62.60 + 20.64 TU/10191, FRA2EE
S B4 GL100¢] ALTSR= 12,50 + 1,96 IU/1C2 tjz
=3 B wEHE o foA e FAE HIAT (p<0.05)
GL3009 A= 19.75 + 1,94 1U/12 ZHAaske At 29t}
ASTO] 43| E3F 2L 148.60 + 35,96 [U/102 FAT
o] £=%] (112.33 £ 8.67 IU/Doll vl F7Isks A3 291,
GL100®] AST$XE 67.75 + 9.121U/1, GL3002 91.25
+ 6.431U/12.2 Z+Ask= AT BH9thFig. 2.).
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Fig. 2. Analyzed for plasma ALT and AST level in LDLr ko mice
fet the Western diets for 8 weeks.

Alanine Aminotransferase ; (A), hAspartate Aminotransferase ; (B).
Normal LDLr ko mice; NOR, LDLr ko control mice fet Western diet
CON, LDLr ko fet Western diet with Ganoderma Ilucidum extract 100
mg/kg administration mice ; GL100, LDLr ko fet Western diet with
Ganoderma lucidum extract 300 mg/kg administration mice ; GL300.
Values represent mean + S E. significant : p{0.05 vs, Western diet
LDLr ko control mice values,

NOR CON GL100 GL300
‘Western diet

4, YAFEE FA4E T A% 715 Aw W3}t

LDLr ko uh$-2of 87 Western dietS A3t & A5gt
oA A 7|5 NRE AT AiFig. 3.) dHzRTY
creatinine 2] (0.32 £ 0.01 umol/1)= AAES $2](0.28
£ 0.01umol/Dell  Hl&] skl F7I8L  (p<0.01),
GL1009] creatinine $=%] (0,18 + 0.01 umol/1)?} GL3002]
42 (0.20 £ 0,01 umol/l) 25 izl Hla] F24d UA
A&t (p<0.001).
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Fig. 3. Analyzed for plasma creatinine level in LDLr ko mice fet

the Western diets for 8 weeks.

Normal LDLr ko mice; NOR, LDLr ko control mice fet Western diet .
CON, LDLr ko fet Western diet with Ganoderma Iucidum extract 100
mg/kg administration mice ; GL100, LDLr ko fet Western diet with
Ganoderma lucidum extract 300mg/kg administration mice : GL300.
Values represent mean + S.E.  significant : p<0.01, p<0.001 vs,
Western diet LDLr ko control mice values,

5. 9AFEE TS B X

A TG FFE ST A B (113,60i
8.85mg/d)o]l wlgte] dj2Fe TGHA (835.75 + 216,92
mg/d)= Fo4d A F7HIRALL (p<0.01), @‘XHE% 5
24l GL1009] TG (714,25 + 186,78 mg/dl)2} GL300
o] TGA] (425.25 £ 77. 14 mg/d)= tiZ2o] vlst] s
&9 e HAhFig. 4A). 8% TCY A= o
27 (1146.00 + 131,48 mg/dl)o] B4 (252,80 + 16,59
mg/dl)e] 42X} vl@Ele] oA Z/ME HYT: (p<(
0.001), A F&El|AE GL300 (595.75 + 57.52 mg/dl)Tt
w44 = (p<0 01 a7k #EHUKFig. 4B). HDL
Y LHES WS ST 2 BT 203.33 £ 41.81
mg/dl, quL 192 40 + 14,98 mg/dl, GL100& 211.50
£ 8.73mg/dl, GL300< 182,75 + 9,48 mg/dI& 7z} 7+
Zol7k YAch(Fig, 4C). ¥ LDL Zg2HE9 +X& o
Z30] 1171.37 + 212,78 mg/d12 A (119.32 + 31,18
mg/d)e] HI&| 43 F71E 2PeH (p(0.001), FAFE
B FojZois GL1009 427} 1064.26 + 174,31 mg/dl
2 2 8z} giAT GL300AE 534,52 + 82,37 mg/dl
2tz vuwst] $AL 794 (p<0.05)F Ueisl

>
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Fig. 4. Analyzed for plasma lipid contents level in LDLr ko mice
fet the Western diets for 8 weeks.
Triglyceride ; (A), Total cholesterol ; (B), High—density lipoprotein ; (C),
Low—density lipoprotein ; (D). Normal LDLr ko mice; NOR, LDLr ko control
mice fet Western diet ; CON, LDLr ko fet Western diet with Ganoderma
lucidum extract 100 mg/kg administration mice ; GL100, LDLr ko fet
Western diet with Ganoderma lucidum extract 300 mg/kg administration
mlce ; GL300, Values represent mean + S.E,  significant : p<0 01,
p<0.001 vs, Western diet LDLr ko control mice values,

HOR _CON GL100 GL3OD
Wastern det
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=

il

IAFEE Fi2 B9 1= 2y

A 17 & H&EAME AAste] 7+ =3xS 99
o}, BAATY 2 2F(Fig. 5A)A= THAIZ7E A0 3
E olFx =AApol9] Ahrgo] EAEHA] FUARE,
Western diet& AAE tizFolAe A A9 AvHEE9]
7t 3A F7HEEel BRE N Fig. 5B). FAFEES
Fog GL1009A = tRtol HIste] A9 71 2A
TR Ak (Fig. 5C), GL3004IAE= AgEEo] A9
TEER] F%E B ol Mx9 FHE {FAEIL S
gl & 4 AUH(Fig. 5D).

Fig. 5. Liver histological analysis in LDLr ko mice fet the Western
diets for 8 weeks.

Normal LDLr ko mice : (A), LDLr ko control mice fet Western diet
(B), LDLr ko fet Western diet with Ganoderma Ilucidum extract 100
mg/kg administration mice ; (C), LDLr ko fet Western diet with
Ganoderma lucidum extract 300 mg/kg administration mice ; (D)., The
black arrows were means lipid drop and hepatocyte injury. (Original
magnification X 50x)

o

7. AFEE FoIE T UTY =AY

s}

32 A AFT HEE HEEFANES AAste] 2AARS
At diz2e] died =3 (Fig. 6B)M= Y 77
7F A3 (Fig. 6A)% vlwst] FAYHES U = AL
o, E3 SStEvh @AeS U = AT SRt
GL1009] di5® ARzl(Fig. 6C)ellxe tztel Blgte] &
Hol FAZE @A ehgten, GL3009IA=(Fig. 6D) B4
w3 vt FAE 7R SlEo] wEE .

Fig. 6. Aorta tissue histological analysis in LDLr ko mice fet the
Western diets for 8 weeks.

Normal LDLr ko mice ; (A), LDLr ko control mice fet Western diet ;
(B), LDLr ko fet Western diet with Ganoderma Ilucidum extract 100
mg/kg administration mice : (C), LDLr ko fet Western diet with
Ganoderma lucidum extract 300 mg/kg administration mice ; (D). The
black arrows were means thickness of aorta wall and plaque,
(Original magnification X 50x)
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Aoz x, NE oo Y HE ZHo| Z/lE 2EL I
A3l7) Hth, LDL ZH 2SS 2229 JEZEH| ZA)
sk LDL $gA9F Aoz gt 2483 s, LDL
g9 oS zesiH ZyAgEe 2Ho| dojufx]
ol ZHAHE BAlo] UGl TAFEE Fogs?,
LDL 4849 Agoz Z4A4sE F4o] &3t =iy
olgat 0|42 B AL LDL 484 ZAY ufLAE o
g3te] GRMA 70% oEE &2 LDL ZyAHE
AL 53 2AASE ans slstuaetdt

kot TEEAEE Aojo] o3 AT TAFZ0]
szl 2HA Yelo] HEa B Aol 237t
E LDLr ko uhg20] 11.5% S 28 20| gHEolds A
Z(AIN-T6A)Z AS7ZHe AN T AR su
(CON, GL100, GL300)oll= ZEY2HE 2lo]el (D12079B)
Western diet2 S433S 43 &4 94 FE2ES 85
7 Bojate] EZvte Aojlage elstact 1 An o
230 BRA Zr7ke A wmste] 2 xtolzh AT
GL3009IME fo4 A A% #art zrastact. 4o
L 94 GL3009IA tze] Hlmaete] fojat Aas B
At ol ATE B Y INFZEEL HEZIte) 7
22 23 182 A2 FAAFES dets ant 9l
& Aoz yZrE,

TAEZo| LAYSHH 7hol| Aol ZAH o] A|ukzto] WA
Sk 7+ 7159 o4t @ 7 2AYe] xdhkgo] WA =
3tt} Nuotio—Antar AM 59 d3to] W29 LDLr ko v}
$-20] Western dietE AAISH A3} 7+ 229 BA F71 4
7F 2o ko] oFo] Zrkske Ao| TA HAPH 2
AGANE 7+ 22 9] BAZL P2 vlwste] Rl Al
oA ZrletgAl, GAREEL Eojdt ZoA: Aa
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S Aadhe Ag #sta, ole FAFEEY Fo7t
S oA & Aog dAtErt Western dietE AAIS
229 b 2AANAE A Hlawste] @AEHA A
=]

&0l 7 7R Ae wASIAN, AFEE FoL
AqMe = dTHoE Aol Hasta AEZF BA
Al BFE olF = As YT —’F AT, w2hA FAF
=2 A F3e Qixﬂ%‘oi 3o od Eut OP
Yzt 7t 715 &S Holee 7‘°§ g

AEFYEHE Aoz A a% Ao w27t 7k
ol sl &4 € FHHo| NFY FHo| Frlela, 374
35 SAle "5 sl "o A3dTel SsiME
LDLr ko "F$2A Western diet7} SAXAH 9 xghaio] =
7HE 7R O Ay £33 Bt A@He] By
o] gtk & AYJM=E tizFoA TG, TC, LDLO| 4|7}k
uAEFol A& wEt ATl Bl f% SUHE A
ot SRR FA FEECIA TG FAE = YEHLE
A F7kke AL Ben, TC2 LDLE +=2]7F GL300]
A o dAE HEE 5 YT wEk EF A"
a7h 2t 2A9] &4 9 AAY FAHE oE A%, F
e AAlstEe AR ddEn

Aete LDLE| #4Rkee s 9 o AEFH, d35Al
ZHE, BEIAE 9 HREAEY FA R F4o] A4
5 swo] F3 wo] THY Ad?, B AgoME o
29| Foo] FHYA B ohvzt EFFE9 A4S el
T 4 ASeT ol TEHXEHEFE AolE B 4 At
o] TAAES A T =+ ok AT FAFEE FA
—7194 7% FHEol AT Aoldt FAE Holm= JAF
S0 F4ET Al =80l @ Aolg Almddh ®
¥3 creatinine®] A= AFFY Hart DS 4
71817 A, 2 AFolA BF creatinine?] $AE
BRI A3} fi229] 49 creatinine®] $A|7F AT} ¥
st FolHor F7IE AL EUT & AM=d ol 2
ALHE AolE Fokol HPAETSel FEEH ROl
A2sE AR AlRdE, AR YAFEE FoILolA
£ creatinine®] X7} ti2ad Blaste] {FoFQ HAE

BE=d ol At AFEE0l FATEATS st

F7F g8 JAS] WEeE Amd

YAFEEY FAE T SN AY anE )l
g 2y sHde] dSuks % AAFAHY F %% Eia=
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o Bt EZ SIS ol2Ft 289 gt 7]31% e
AA GPAT GRAFEEC] ST AETe] a3t
Ak Az F23dE AP Aol
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2 dFolMe LEHAHE 4o])] Western dietE A3
3t LDL receptor knockout w20 100mg/kg, 300
mg/kg? =2 FA 0% & FEESZ 3F F99)
o FA FE=Y Fo7t S4ETS Aol aak d=A
gola A3 ohest 2 AES Wt

1, Western diet 5%t LDLr ko SAESS oh9Ai9)
AF5F7Hs GAFEE 300 mg/kg TN dizF

3} vlwste] §oRo FAaE )

2. Western diet 3g3%t LDLr ko SASEE nfeA9]
27 9 AZzRZ] BAe AFEE FoLS gi=
= 2 Aozt glged, ANz JAFEE
300 mg/kg EelZolH s Hlustel felHoz
st

3. Western diet g%t LDLr ko SAR3E w929
7W7)% R E; £2E Folst A ALTY 3= 99X
FEE 100 mg/kgollA tiz2aa} vH|mste] fojFo=
FASFRAT ASTY] 2= st AT B4t

4. Western diet 353 LDLr ko %47ok5 whgo)
T BF TR HloH v«l?z S| Egi:}.

5. Western diet 3% LDLr ko EA4733E ofg-29]
8% 16 @ HDLE) SA% GA22E Heigol gz
ol vlE| aAshe AgT Bylen, TCe LDLO| 4=
A= FAFEE 300 mg/kgFolTolA] HE=ZT v
sto] {3k s 2T

6. Western diet 353 LDLr ko &A473lE np2o
GNRERe Sojn 7 27 Yol AWEAE U,

A2 &2 YAsHI.

7. Western diet 353 LDLr ko &/47435 vh--29
Gr|2EE] Eol giEu W] Tyl Zrlsl=

AT Z2HE F4S H9dTh

b REHLHE 4olE AF LDLr ko w20l G
AFEEY] FoAROR I8 HABTY gl a7t 9

go] AmH,

ke 2
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