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[Abstract]
The Efficacy of Eriobotryae Folium Pharmacopuncture on Local Fat of
High Fat Diet Induced Obesity Mice™

Sung Soo Roh', Jae Soo Kim® and Sung Cheol Yim**

1Department of Herbology, College of Oriental Medicine, Daegu Haany University
2Department of Acupuncture & Moxibustion Medicine, College of Oriental Medicine,
Daegu Haany University

Objectives : This study was designed to investigate the anti—obesity effects in local area
adipose tissue using by pharmacopuncture of Eriobotryae Folium on mice fed high fat diet.

Methods : Male ICR mouse were divided into three groups. Normal diet group (N), High—fat
diet(HFD) group, HFD+E(pharmacopuncture of the Eriobotryae Folium) group for 8 weeks,
HFD+E group was injected in the concentration of 50 mg/kg once a day for 4 weeks and
every other day during the next 4 weeks, We measured body weight, food intake, absolute
weight and relative weight in the liver and adipose tissue. Also, we analyzed hematological
levels and histopathological changes on adipose tissue,

Results : 1. We observed no difference in food intake among three groups.
2. HFD+E group significantly decreased body weight gain and absolute weight and relative
weight in the liver and adipose tissue compared with HFD group.
3. Blood AST and ALT were no differences among the experiment groups. However, HFD group
was significantly increased higher TG, TC, HDL and LDL than in N group and HDL/LDL ratio
was remarkably decreased. On the other hand, HFD+E group was significantly decreased in
obesity markers and HDL/LDL ratio was remarkably increased.
4, Levels of adiponectin in serum of HFD+E group was remarkably increased compared with
those of HFD group.
5. HFD group was significantly decreased compared with N group in adipocyte number,
Compared with the HFD group, HFD+E group was displayed a significant increase by
adipocyte number,

Conclusions : We suggest that pharmacopuncture of the Leaves of Eriobotrya japonica can play
the anti—obesity effects in local area adipose tissue.
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H[TES Al | A7} Ao | A B} Eol Aue] A
ZZo] Hw=5HA SAH oA ALY E+F AHE 9
n]dln] WHOY7} A 2J3F body mass index(©]3} BMI) 7|
47} 25 ololE 3, 30 ojoldl HeE BEa
o}, HRRE T, AETA A% IXEF, AL
B2 Aol 252 MY 2T 2 A1
gz B2l ALY - AAF o2 A% EAIE it
2010 HA|S8] HIFHYE ] F7tol| whE FA|1 A Bl-E=
ZAIEAT 20104 T] BMI (42 1% gAAA o
2} 20304 4,3009F 2, 20504 8,5009F T} Hoksh
= ke Eavh gick 20309 Q9] Hxto] wlgoz
578 7FsA0l Sl mlEellAe B 1k 5 Qe &
Alolt}, EE HARA(012)9] ko] S5k, 20109
27120 3 Selele] WERE FRAYGPRA B
I, AAF 71Eer B o, 942 19989 26.2 %004
20109 36,3 %2, 1AL 26,2 %o A 24.8 %= Ao 1]
3l ¥hidol © s ulgk Qfatolch

@A Bk A &51] et Hos AGH A, &5
oy, dEAE, W, ALEFYe, ¢ e
2o seaiol don 2 PaAs oBARe 3
A 7153t B[R E 2REo] fluoxetine, orlistat,
sibutramine, rimonabant 5 4ol £33} 7] AR
o W oFEe] $ahgo) WA, TehA) & AL ¥
Aol 91 EFHHolA HHT Hel Tk HgkE
W % o< opAlave Ba) 24w A% 238 59
X A ARND % L GTE SIS,

H]u}<(leaves of Eriobotrya japonica Lindley)<= %
t]3Hrosaceae)ol| &dh= A4E WEQ] HFpRL o=
WAV A9 T ke o 2 Aol BY0 g 4% WA
7Fsst SEluetes AleE 1 deidA e SHeE A
e Gk, Mg e e 2 eiFol 713g B
S ot 28g dek w99l 28 el 9
71 AA TE, B4, duks ol a7 A &5
Aolu} Bl Fisol Glth. 1 %8 AR nerolidol
ferulic acido|®, 1 9Jof ursolic acid, oleanolic acid,
B —carotene, kaempherol, amygdalin, malic acid, citric
acid, tannin 50| $E o] glom e, AL A
2 W 2 &3, Wlolela A} Sk AR U9
A Sk, ELE Blukof -4 polyphenol, flavonoid 52
A E42 AR de dAIskaL, A A& A
Atk R Q8 ool B3} ke 1 e,
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2L} oF2j7HA] Spae(Rke] WA= wluk o] Tiet
AFEITE glof, ofof & AFAs AAFA 2 f=d
Bk BF oA HmtEE o]t S AlE3IF 2T of
£ IAYA 0|2 I vt BFHE o183t in vivo oF
EES Aot IR T AN Aste] 79
4 Sle 2HE d97]ol ol& Halste ol
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1. A=

1) HImIEFE! M=

E P4 AR v|5tH(leaves of Eriobotrya
Jjaponica Lindley)-& 24 3]H(Youngchun, Korea)o]A]
FU% AL e aelse ol
N TS Pl YT ATE Gt ARG
ok, HHEEE 200 gofl S5 1 LE 71ste] % 2710
A A FETH] d2 & AHASE TEE(45 T
T FEAZIE ol8sl ¥ EWIHREE  deep
freezer(-84 C)ofl EsIGict, AN A& Ye|xo
0.24 un syringe filterS ARESHY], o135t A& ARSI
o FE E9] 5 50 mg/kgo| 3Tt

2) HASE

Aol ARG vheiE 4589 34 ICR TRAE
(3 28<IE(Sungnam, Korea)ollA LUt AHE
E-2 plastic mouse caged]] Bt} FEAFAA &
% 2249, At) S 50£5%, light/dark cycle(12 h/12
hye] 2slolH 1582 HEA2 F ATl ALgalct
139 7 TRl (high fat die)2 Aol AR
B, 40| 179 ¥ AEE 24510l vltlo] F25 ke
the Addste] HEIAY o5 A9 & 2eRE
9l ssto] ARaks el HIMe ALgstel 31
goa pesg, s% 5ot Aagen B3t Aot
SEEREE S



Fig. 1. Injection of Eriobotryae Folium pharm—
acopuncture in the abdominal area (subcutaneous
injection and intraperitoneal injection)

Table 1. Composition of the Experimental Diets

) AIN—-93G HFD 45% cal
Formulation
am(%) kcal(%) gm(%) kcal(%)
Protein 20 20 24 20
Carbohydrate 64 64 41 35
Fat 7 16 24 45
kcal/kg 4,000 4776
Ingredient g kcal g kcal

Casein(from milk) 200 800 200 800
397486 1590 155,036 620

Corn starch

Sucrose 100 400 50 200
Dextrose 132 528 132 528
Cellulose 50 0 50 0
Soybean oil 70 630 25 225
Lard 0 0 175 1,575
Mineral mixture 35 0 35 0
Vitamin mixture 10 40 10 40
TBHQ 0.014 0 0.014 0
L—cystine 3 12 3 12
Choline bitartrate 2.5 0 2.5 0
Total 1,000 4,000 837.6 4,000

HFD : high fat diet,

A ZFugrom AHAr o] (AIN-93G) 2} TAH4]0|(high

fat 45% diet) 2] AL Table 13} ) AF2 313, A

243 (food intake) ZF 33 ZAsH3ch 4 TS

o}Toﬂ 18], Fuh 43 5ok 299 18] B} 9 w32 of
791 AAskATkFig. 1),

2) SOHASIEI X|FEM
AXEEHS SIe WAL 12417 24 T AN

k3| AA &
=4 2= T
Tt Ethyl etherZ mRHAI7] & B wol A o2 4

e F ALl o 1N BAHNE, 1 T 9
3,000 rpm @2 2087 YAEE St FHE B4 AMg
sttt & ZY AF|E(total cholesterol, TC), F/dA|%
(triglyceride, TG), X UE=Achl(high density lipoprotein,
HDL—cholesterol), AQ=Al(low density lipoprotein,
LDL—cholesterol),
asparate aminotransferase(AST)E AJ# A|2K(Sentron
CGmbH, Dresden, Germany)< st AYslskEAl7]
(METROLAB 1600DR, Argentina)E& o|-&s}9 Z43}%ct,

alanine  aminotransferase(ALT),

mlm
=]

A2 YEH O uoA 7|F AR RS Helsiglo
o YRS, ARSI, HTIE ekl 3
A FAS YA L(Mettler toledo EL202, Greifensee,
Switzerland)& 0|83t 23}t o2 Ao 7|
Soto] AR, 2 9 FHS AFOZ e A
F9e 29aisct

o= T

l' —(n:
]

Of
05
mlo

SR XS 34
= 719 A FHmg)/A5(g) < 100

4) X|HixXIo| SEfEOI 2hat

QREEIN HEW 124 L APEAL 10 %
neutral buffered formaling AMEste] 1A B I
Z) 39S A dekn 222 Az, e Be
2 A 5 e WA AHOZ AZSH T xyleneS 0|85}
o] kg AASEL, 100, 95, 90, 80, 70 % alcoholZ
243kt & Hematoxylin&Eosin(H&E) GME 3§ =
Canada Dbalsam®2 B<sl1 F&du]Z(Olympus
optical microscope BX51, Japan) 2.2 T3}t

5) ELISA assay
AlZ 221 ELISA kit(g1Z2E]o], Korea)E T3}

adiponectin @ leptin & &45t9ct L Bt &
g4sgdo= 11 92 X0 4 EHol 90 # sample
diluent bufferE 4o} 3|43} sampled AZDsle] &

T 100 M2 GHEo] FH,

Adiponectin standard R AAS Y3l 4,000
pg/ml, 2,000 pg/ml, 1,000 pg/ml, 500 pg/ml, 250
pg/ml, 125 pg/ml, 625 pg/ml E%2 mouse
adiponectin standard solutions< 96 wello] ¥=t},

Control(zero well)2 mouse adiponectin standard
solutions®]] sample diluent bufferS 100 4 2] ¥l wello]

[1

Of

<
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Y. vhesold BUE B4 49T = I4d
AES 717} 4l wellof] 100 44 Y}, £59 plateo]|=
seal 2 7-]H1E D37 37 °CO|A] 905 F<9t vljoksic,

308 ¥ coverg A|A}IL plate?] WEES AAITY
1 th& secondary antibody2} antibody diluent buffer
£ 1 : 100 HE&Z 3JA3t anti-mouse adiponectin
antibody working solution& Z- Welloﬂ 0.1ml Y3137 °C

oA 6087 vt 60 3 0.01M TBS or 0.01 M
PBSE 33] A|&(Z 3] 187t AlA A ) star Ala i
gof Yol AAZ,

Z} wello]| avidin—biotin—peroxidase complex®} ABC
diluent bufferS 1 : 100 H]&Z 3]4%t ABC working
solutionS 0.1 ml¥ @il 37 °Co|A 3087 58 &
0.01 M TBSZ 53] A|A(Z 3] 1~287F A2 HE=) 0}
1 AAAS gof o] A|AZIE TMB color developing
agentS Zt wellof] 90 ME @il 25°Co||A 20~2587F |
Z]3tcl, TMB stop solutiong Z} wellof] 0,1 ml Yo XA
Ato] HlZ =g o g W3kt TMB stop solution = &
1 308 Zof 450 nmZ ODZFS ELISA reader(TECAN,
Infinite M200 pro, Austria)2 Z43}c},

6) XI=EAM ! SAX:E|
= A3 2= SPSS for windows(Release 14,0K,
SPSS Inc, USAVE ol§5jo] B4j5Igl0n], 420 B
wrEEUAE UERSt 2+ o Axglel sl
one—way ANOVA £4] & Duncan’s multiple range test
£ ol-&sto] p-valueZl p<0.05 °Jskdl ¢ SAXY &
ool gl Az WKL

m Z

1. A=gFE I MSHE!

HjEH R A7 LAGA o= i w|Rk AF A
ANEAFF L AT el Ul A 9T AR 1

27} normal#(0]3} N), HFDZ @ HFD+EZ 7+9] AF
2 A3HFE Ho4 Aol %i%it}(Flg_ 2).

TR HR]o|2 H]qlo] QHkE AF o] A Q] HjutekH o]
AZZ7M A G RARIE AT, Ngo| HlF)
HFDRS] Ago] F7kstgon, ol A $2 Al 877
A ATl S7IIEES & o AT Wi vjudeF
2 50 mg/kg ==& 22t B7) 393t HFD+EZY A=
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Fig. 2. Effect of the E injection on food intake

in mice fed high—fat diet

The values are meantSE of 10 mice per group.

HFD : fed high—fat diet group.

HFD+E : fed high—fat diet with 50 mg/kg E injection group,
N : normal diet group.

HFD : high—fat diet group.

HFD+E : (pharmacopuncture of the Eriobotryae Folium) group,

43 1
41 A
39 A
37 A
35 A
33 A
31 A
29 A
27 A
25

Changes of Body weight (g)

High fat diet

Fig. 3. The effect of body weight for eight weeks

on AIN normal mice and HFD mice

The values are mean=SE of 10 mice per group,

HFD : fed high—fat diet group.

HFD+E : fed high—fat diet with 50 mg/kg E injection group.

* xx  gignificantly different from normal group(0{0.05,
££0.01).

# : significantly different from HFD group(p(0.05)

N : normal diet group.

HFD : high—fat diet group.

HFD+E : (pharmacopuncture of the Eriobotryae Folium) group.

< 45F5E 857X HFDZ] W) 72 Al AlEol

Eés 3?‘21‘:}(1?1;; 3).

Zb U XYEE|o| RAHE

N

A 28 5 A7) H2S B8 713t AL Basigle
w, 7 AgaAe) A e 243 29, NgEch



HFD-9] 7+ 9 A22] FA7E Fo4 A 5 =
= ¢ 4 U em(+p<0.05), HFD+ETY] 7+ 2 AH232]
BA=1,45%0,27 g, 0.37£0,16 g2 thzLof v]g] g2
%3 A 431k (#0<0.05),

7k0) At 2282 273 23 N2, HFDZ % HFD+E

T Aole] At FHE folol gsict. T ARy
A S 4% 23, HFDS AHFAI7} 1,.8840,40
%= NT-9] AA 1,1520,14 %) Hlsh 24 A 5
7FstRaL(+p<0.05), HFD+EZ-S] A A5 1.0+
0.39 %2 HFDol| H]a 528 A 2315 h#p<0.05)
(Fig. 4).

8 iR, BA 39 A gk 29 A4S 7
7} AEsto] SRto g A A1 N H|s HFD9)
AH 27171 Z271E 9SS & 4 gigloen, HFD+E—TL_C4
AW 22 HFDwo| Bl 27)7h dasidlas HEd
T AcH(Fig. 5),
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Fig. 4. The change of absolute and relative
weight of liver and adipose tissue in mice fed
high—fat diet
The values are meantSE of 10 mice per group.

HFD+E : fed high—fat diet with 50 mg/kg E injection group,
*  significantly different from normal group(p<0.05).

# : significantly different from HFD group(p¢0.05).

N : normal diet group.

HFD : high—fat diet group.

HFD+E : (pharmacopuncture of the Eriobotryae Folium) group,

N HFD

HFD+E

Abdominal subcutaneous fat (upper part),
epididymis fat (middle part)
and adrenal fat (lower part)

Fig. 5. Optical examination to fat mass of abdominal

area

We dissected normal mice and high fat diet mice and
collected abdominal subcutaneous fat(upper part), epididymis
fat(middle part) and adrenal fat (lower part),

N : normal diet group.

HFD : high—fat diet group.

HFD+E : (pharmacopuncture of the Eriobotryae Folium) group.,

3. TSI BN

Ry EAA T} 2 7F &4
ALTE= 91,2416 4 U/L, 62.4%14.7 U/IZ xg/},—;u AST,
ALTHET fo)4 SIA $718t9.2H, HFD+EZS] €% W
AST, ALT $FFe 217} 43 445 5 U/L, 18,5117 U/LZ
ol QA Hasker.

% S 2HE =2 HFD+ETO)A] 170,7116,4 mg/dl

2 27 ¥|o] HFDZ] 210.4+15 4 mg/dlEct ooz

Zaatsict,

ZXAH} == HFD+E & 142.75%10.0 mg/dl2
HFD9] 179,9£11.1 mg/d1e] H]af 5243 A #4315
o}, E3 o] N9 138.219.9 mg/dld} FAME SA=
sl

¥4 HDL-CZ HFDHY 67.56+6.53 mg/dlo] H|3|
HFD+E®9] 1071141825 mg/dlo|A  Z7}1519oH
(#p€0.05), HFD(67.616.5 mg/dl)L N103,97%
12,81 mg/dl) o] |8 £-&J5HA) 23T,

v LDL-CE HFD+E(34.313.53 mg/dl) & HFD
1463,6417.26 mg/d)Ect G4 A FastEon
(#p<0.05), N¢-(40,19%8 02 mg/dl) Bt} ¢ 7-A3t Az}
£ HoFQthFig. 6). HDL-C/LDL-CE £A3|& 2},
HFD+E-(3.19)0] HFDZ(1.07)¢] v]3} <k 3ul7iek 27}
shglont folde molx) aoithFig. 6),
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Fig. 6. Effects of the E injection on serum lipid

profiles in mice fed high—fat diet

TC : total cholesterol,

TG : triglyceride,

HDL—C : high density lopoprotein cholesterol,

LDL-C : low density lipoprotein cholesterol,

The values are mean=SE of 10 mice per group.

HFD+E : fed high—fat diet with 50 mg/kg E injection group.

x xx o significantly different from normal group(p€0.05,
££0.01),

# : significantly different from HFD group(p{0.05).

N : normal diet group.

HFD : high—fat diet group.

HFD+E : (pharmacopuncture of the Eriobotryae Folium) group,

4. Adiponectin} leptin2| 3}

&4 Y| adiponectin &eF 4 Ay} HFD & 2,06+
1.48 ng/mlE N9 4,51£2 04 ng/mlof| 8|3 @ASHA
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Fig. 7. The effect of leptin and adiponectin

levels in serum

The values are meantSE of 10 mice per group.

HFD+E : fed high—fat diet with 50 mg/kg E injection group.
* : significantly different from normal group(p{0.05).

# : significantly different from HFD group(p{0.05).

N : normal diet group.

HFD : high—fat diet group.

HFD+E : (pharmacopuncture of the Eriobotryae Folium) group,

adiponectin 8FgFo] ZrASIR1(+#p<0,05), HFD+EZY
adiponectin ¥ 12.30+4.53 ng/mlZ HFDTETH &
3 A F7FeFTH#p<0. 05),

A W leptin g £447, NI} HFD, 123l
HFD+E<- 7+9] leptin T F-23 Zo|& HolA| 4%k
ChFig. 7).
adiponectin L 12.3014.53 ng/mlZ HFDTLET &
oy sl F71sisict

A W leptin T £4 A1 NI
HFD+E 7+ leptin 5 123t Aol & HolA| At
tHFig. 7).

IS = Uhew, LT HFD+EY 7F 23] S4=2
Holz] gt ST AGAE & vl 23
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Fig. 8. The effect of adipocyte number in
the fat tissue and the histological analysis in

liver and fat tissue

A : Normal mice group.

B : High fat diet obesity mice group.

C : High fat diet obesity mice group treated with
Eriobotryae Folium,

The values are mean®SE of 10 mice per group.

HFD+E : fed high—fat diet with 50 mg/kg E injection

group.

. significantly different from normal group(p<0.05).

# : significantly different from HFD group(p{0.05).

N : normal diet group.

HFD : high—fat diet group.

HFDHE : (pharmacopuncture of the Eriobotryae Folium) group.

*

HFDZ (75.349.1 cells/25 ) NZX(99,949.7 cells/25 un’)
off H|3f f-2A A AFAZ $7} AL, HFD+E
2| Y ZAYAHE 2(90.5%8.4 cells/25 um2)=
HFDwRCH Fo4 A S71etAckFig. 8).

HITRS A7) &4 & 4= Sl viRAER] B 2=
gt Aol ZAE AR AoqUE 4= qltk ol ouA|
AAFe} olvA] 2H]Y EFF R QIgh AR FFo] £
g agleg gA qoh 53] fuEte BATEY &F
A ATER AEH, xS AEHA &5 B S5
SO& Qg vgt=rt gAsHA SkskaL Qo Evet
O] HTRE-2 20109 HAEX| R IRNAZGERAL 21} A
ARG 25 o|AFel FAL 19984 26.2 %ollA 2010
36.3 %=, 992 26.2 %ONA] 24,8 & ol B3| A
o] § H9F = Holil gtk E tE BT RS 5
E712(EA 90 em o)A, oA} 85 cm oV 0 E HH
43819984 20,1 %ol A 20104 24,0 %=, 94L& 22.7 %
oA 20.5 %E FA| FAdo] o B[t oHFE EHltt 1
U 22 A7 iRl ZAIE BETAlCIHA AR
Hho] =0} v]2ke] normal—weight obesity(NWO)o|th I}
T3 AR AT Hokg fut ohet 189l
IAEF, A2 T, U, A T2 A0 A
fr=slkes 7 F8% HAYUAR ZHg3it, I7BEE o]
25t A9 oitat 8E s vwke] a&A et
[T EP2S),

HITRS 3j43517] Hsfiile FRET et Aalekt 3
gt 5ol dasitt, 18y o] ATt kgo] Wo| &
oA HRAIFo|t R aio] tFA 2 W §)
o}, o]F =R WE A Yo aE & 4 Qo=
Aol gloyt okg BaRgoldt F7HHQl 1Fo] mET
mebA 2 A HTE rEQ o g FaRgo] A ¢l
£ A AE ol8ste] MEHY F sl dHS
Tl gaR A 23S FA A BRAE = e
o 535 A8tact

H|o} g o] A= s, wste] Jifi - il Eisted
i, By HES] G502 R Smhay B
i, SR 52 SVl -S-8-5to] Hrtlimhiik Aol ok
H1 gt} ejHor g2 WA fEAS A+
dhEsigon] Kim™e Qi 39| FAEs] Az
O)Ae GEE AT B3P, Park™e mRAANE
AL ol Bk vjatg ] F3E Attt Shih et
al™®& wjmtgo] IAHAjo] BN 1A EZT} Q&
AP A B Busigr) ES Oh et al’2 vy}
Hol 80 % WehE 325, 50 % AHE FEE L E F2

£0] 3T3-L1 adipocyte®|A] adipogenic transcription

factors, < peroxisome proliferator—activated receptor

http://dx.doi.org/10.13045/acupunct.2013002 21



The Acupuncture Vol, 30 No. 3 June 2013

(PPAR) 7 and CCAAP/enhancer—binding protein(C/EBP)
o g A A2k antgo g AAXHIL, 50 % ofT
< F2E3 200 or 400 mg/kg FEE 1257 17} F
gt ob/ob AF0lA AFATF asa 7 W S0l
FI YA BaL, B3] EFEEY FS AREE
o] FA QA AL, 50 % oEhE-S 400 mg/kg >
2 7 Folgt A9 adiponectin®] o] @404
T4 QA F7181HeS Hashey ),

aEu obA71R] Hlghg el hgt g 52 AT
E7] okgrom, Hjutgery el vt o a3kE AR}
o] 85 F3F 45 B(W/W) ] Ago] g A4 o]
£ AYYZIHHFDL) & FgotHA Agatol vlutger
(50 mg/kg)& B FYsHAtE AR 16 % A
e TR Gl Aol 87t Fae F AT,
AR, AREES ARG B4 A3 A
o] HITFE iRyt AT 9 HjmhdeR Y Fojto]
AEAFHE 2telle f94Q1 Aozt HolA] gkttt ol
At ZEHO A Zo)7h gtk Yujol, AlL3t AHH
SFAAA nAE FF e AoR B, o
3 A 2894 TERO leptin 24 At} AX|E
o AlF &4 A3 vehiE 2 Al Blsl 5
HE {94 e TV B4, vlutged fold A
FY AF-L izl vl f248 A Aastact AF
e Avke 720 A 229 74 574 Aot YA
She A0 BjutgeRy FALA 7 9 AR
Ad) S} i Feo] dizdel vl 1948 A 74
H AL & ot ARE AFHshe ool Rold: &
Tk AFF7Pt Avks A2 verdant ok A
07 AgE7|o AlRaEL TS Ui sl He
2 YAE £ YA AREE A7 A24E virda
b o Aol E 4= gtk v AFY F7HET AR
wro) F7h, 53] B Wl A% A=z29 7Pt ¢
Y@ aQlod #g3ith= Bavf glet, 23] HmbgeRy
g B us} 303 AP YR 27| FA 2 WA
uko| F719} BA} AAstHS BRIBIITKFg. 4, 5, 7).

AST, ALT B4 THAIE Yol st aaE AlZ7}
T E| A AFESHE Y 402 BHEo] o Yol A=
=Rl AEE 4= ok FEY B4, AW, g2el
AF, TAPHFHZ A YA ol 59 o= 7ol
Aol Al )7} dojubd FAFAQ FEt o w
2 AST, ALT7} @9} 02 Bu|gct, Hjgpgegd o] 7t
=4 L ZEe) gt Al EAof ulAe GRS dok
A}, Aol vlg) HRhi = th27-9] AST, ALT 9ol
3 HollA 524 AIA 713 ol vlmpeko) =
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o] AST, ALT 2tz B3 f-o4d SAl A4
33Tt ol Blug AR 7kEAo] gltke 9u|ojH, of
=9 AGiAL oo 2 Qg T2 TS JAFtH=
2 AALiTHFig. 6).

SRR Al AR o] 2RO ZA A oy
A Aol ofgih, HA| T oW B F AW
o M3HE Hol7|of H|Rte] gt A= ARGE H[TEI A}
AN FAALE] Has HETA Ae de] Fast
OJu]7} Qlt}, Cholesterol thE-E AWollA FAln) &zt
AH|Ro|Eg 223} HlefY] D, 121l Zhofl A A== o
ZAM0] AT Z olNE-CoARRE FAo] HL, 10 %1t
o] 3EA AE2 53l A3t Cholesterol 2 A4A 0
= cholesterol AAZE 84 YollA 24 4= glou=z
gl oA apoproteind} A5}t lipoprotein AE|E
eHtE DUEASE(HDL), AUEAGH(LDL)9} =
AU =X (very low density lipoprotein, VLDL) 2.2
H23511, choesterol> LDL X HDLoJ 2 $h&-E o] 3]
1, TGE F2 VLDLo|| &85 o] 9tk & cholesterol?)
9F 80 % =7} LDL—cholesterol®] Z}xJs}H o] & 21z}
L BYSUAG F0 AU B 5 Uef, T
EE= HFD+EZY 1427511001 ug/mlE HFDH
(179,88%11.10 ug/ml)] Hl3] 94 A sttt
(Fig. 6).

HDL-CZ FH o2 HE ZHAHES 7Ho g 2Hles
£ AADHAZA FH HDL-CY| F7h= 8 4 22| ©
ZHE 7t o]2& EY2HE 25 EE vl Fo=H
ZHY2EEY Gl st Y ZHAHES AAS
of SuAsE FH Ao} A At Uk ol
HDL-Ct= @3 19| adhesive molecule &S Wil
240 30 oSl 393, FR w o, Wb
LDL-Cx= &9 | SH2HE FHo A 7H F8
3t 2|A QUM 2A] cholesterol esterE 7HojjA] Ef d
AA W ofg] 919 T2 24 AZ £02 53] Eoh
AW el Qs #BE ol FL Y= AW A #F ol
7oA LDL-C= Z7ksh, HDL-C Z4dfel a7
5%, TEY Y ARV 98S SR, B HDL-C
& HFDZof H]3] HFD+ELA 23 A S7HE32-
v, HFDZS Aol vla) $lap) s, W
LDL-CE HFD+Ew9] @4 U &eFo| 34,2843.53 ug/ml
2 HFDZe) Huc fo1 A Bashdon 4T
(40.1918.02 ug/mh ¥t} o Zag AWE HAFEY
(Fig. 6)*,

whob) Bl ofzlole Fans
gk o2, U] A 2

o Ay =7 8 %

AaA71a A

tlo o

g =2
E =N



oz FEYLEHE, S E A=A AN 9
3 Y T Y4 A ezl BidE uUE
A A o] g2 ol A F7HAIFT. olet A
= Fig, 89 B "ot 225H4 447 9] wAT
AGAEZ 25 B4 Ak X|ohe 202 Hluhgory]
oHo] AR AL £33} A © A 2k oA
she fEQ Aoz HAgE

B adipokineo|ehs AT HGEZE-S FH|sto]
AppArISol e, A8 2me TEE A U At
€ FAH s 2Eg vk #¥E ti#2] adipokine
o= adiponectin®} lepting & 4~ $Jt} Adiponectine
85 FElAAHree fatty acid)& £0l51, &Y
g Togn, 2= o5 Aokl 7He) A4t
ABLE F7HA7IH, 749 A 8 Al A
= &0t ded TS AAAA ASE darrle
FEe A4 el A
el e, Al % 2= vk, $4A
S 39 ABAE STt Adiponectin A1 $23],
G 24| Eg5 1 G5=% E0lh. Adiponection
& B8 HDL-C $7E ¥oln ToY $AE wan
Adiponectin ¥%=7} =22 coronary heart disease
events(CHD event)S A& 50| A%t Leptine
HHRo g SAS MFSHH S7Ista 1 412 W A
sto] o ol A& AFeHA BEE 2Hsl= 4TS T
o} AN oA EulEH AAFSREe] §l= leptin receptor
o st AFAR A= ALt A W lepting]
2 AA Fat i DA AT o, vlgk 2
Zlo] F7k&rE leptin Y= F7I3tch THoF AW leptin
F=7F A FASHA] Fehd wlvk 22 Aol
g 4= S}, & leptin A &2Ad APHAE FAIE
o2 AT & 4= ok 23y 4 W leptin &H]
F2 AdE 7l 794 BHaE il
adiponectin®] F== HTY LA G4 U= F
712 B9th o]ggt adiponectin®] £7= HLDS] 7},
LDL] Zhax Zaho} PGy,

a7 vjggL AN E E3HE ARGt AE
7F e, o|e}t Hsto] Hjupy FRASZ Az 112
HhAlo| 2 HI9kE FEAIT AAF Y] TaxH| X 93
<= TSI HT G A THEAo] §lal, FaRe
AA|Z 4] D 2715 AAst] AW S3E F-94
A €91, adiponectin E& Z715 E3 HDLY 4%
T A wol ALY RAE 194 A &
AZlt ol sl g3 M| RelE et RALE D
oF2] A rich fractiond] Hidt A= = A7 Ha st

o

Ir
)
~

kg sity, @3 adiponectin
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