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ABSTRACT

Objective : Plantago asiatica L. has been used for many years in Korea, China, and Japan for the treatment of many
diseases such as anti—inflammatory, anti—asthma and diuretic. But the anti—obesity effect of Plantaginis asiaticae
Folium has not been studied yet., Thus, this study aimed to demonstrate the anti—obesity efficacy of Plantaginis
asiaticae Folium water extract (PAF) in high fat diet—induced obesity animal model.

Method : Male, five—weeks old C57BL/6 mice were divided into 5 groups; ND (normal diet + 0.9% saline), HFD (high—
fat diet + 0.9% saline), PC (high—fat diet + Garcinia cambogia 500 mg/kg), PAF 100, 300 (high—fat diet + PAF 100,
300 mg/kg. Treatments were performed daily for 6 weeks per os. We evaluated the changes of body weight, white adipose
tissues weight, hepatic and fecal lipids level, pancreatic lipase activity and lipid profiles in plasma,

Result : Body weights, adipose tissue weights and FER were significantly lower in mice fed the high—fat diet with PAF
treatment than in mice fed the high—fat diet alone, In plasma, TG, TC, LDL—C, ATS and ALT levels significantly
decreased in PAF groups compared with HFD group. Also, hepatic triglyceride (TG) levels decreased and fecal TG
increased in PAF groups compared to HFD group. In addition, the activity of pancreatic lipase was decreased in the
PAF groups compared to that of HFD group.

Conclusion: These results suggest PAF extract is effective in preventing and improvement obesity, so it might be a
potential and safe material for anti—obesity agent of weight control or functional supplements,
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HTRE o] AdF et 4n] 7He] B4 L2 Qs WA sH=
THd A7 AL ol 24, W A3} B GRS A 2 A
2% Pyt e gAY Aoz G nHt), WHO
X AAF A=(BMDZE HTHE EF8ka lom ofaJofel
71Z22 BMI225 kg/m}l AFEHE Rt 2 Zhslm gl
HTE 8 E2 19809 o2 T07H= o)A F vi2 7}
o d AAZOR oF 4diute] QIGL7} v|Rte] A F O
Q8] At n BuEele Y weba Hwke 2@ Azt
A AAZ] FFED AR dFE2 ot Bk JRA
st7] Q1% W F QbHsty HARgo] A2 Wyoer 25 ¢
o] g Fol ot eyt olFF WHEES JiYY =8,
oA 9 A7 A x| &Ado] Basty] fie] Bk 4% oFE
2¥e o AzslA G, Z7)7 Abgo] £olE tEF u)
ghokE 2 3htel Orlistat (Xenical®)= 23 2)atobA] A
A=A, Ao] g 5 30%71A] WA FTt, Sibutramine
(Reductil®)& monamine—reuptake AAAZA, ke
F7HALZN AT dA) =Ro] Hou, 48R A3
A8 7FsA o2 Q18] 201040 HEHAG, o]HF T4
AFEES A ATS AFY 5 oy Jo UE 74F 7
Zh-go] FuEnt, mEbA o= ol#Et YFFSHTT 72
£ol A1, ¢ty AlF 2do Aol = A A
et A7} @ol o] RojX| 1 G}, FHoJtH o s vk Yo
7= Y2 &, R, /A, BRI 5ol gleH, vTkE X751
Salo] orEay, ATaw, Rygay 5L Aystn o,
o] F FEQROE V&Y EFAY ¢ EF FEE AT,
JH o)A 9 FA| o g AN fFogt datrh BalE
Q10 XA Z(Plantago asiatica L.)+ Plantaginaceae
Aol &t thd AER =, T 9 &N FEF,
FHA 9 oA T B2 A AR 22T AHEH gt
ot 2pAze] EAQ AAAE oA O R o] 4atgok
s, oA, |EA, £2AA L #iH £3 550 UA
313}12) . ZFA % 92l Plantaginis asiaticae Folium HE3F AF#]
Ao B oz Aot N ARGHAL Y, FdzE TR
Al0]A 8 9 phenyl propanoid glycosides®} flavonoid7}
g% polyphenolic SFEHE-g st glom', 1
phenyl propanoid glycosides®]l €38}= plantamajoside
acteoside= ¥ wre|gjol” 'Y garst’? gz
oheFet AETA FAdo] HagEo] Qo |9 o] Az
£ g T3 o7 A1xATAd I 550 YF5E]
Lo B A% A(Plantaginis asiaticae
Folium)®] gH|gtel| &gt A= ofZ|7tA] nju|sict, whatA
£ Ao LA o2 HThE =g Ao AHz
N B FEEPAFE AT Fostn FHYssty HA &
A P BT ZXN FHNE G5 ASotLA sigle,
olo thgt {3t AE A7Iol Bust= viol},

ox off %2 ofX

I As 2 By
LAY A=

AR &

2 gl A AHE-E - & (Plantago asiatica L.)= W+
Stold Exstw Ao 7hd Wgton, Azl & FHFE
AR AHe & o] BEALS AAT o T0TA 647t
B¢ BEE & § 52 Az, ARE & 582
16.9%%Hacteoside 9 mg/g 7). & ARE LA
E9olH] 2 (Yeongcheon, Korea)oll A A|gwtral, 5 x st
WA AY A SHRFEE 5o dA Aol 1Y 13 HF

%o sk,

2) MEEE

AYRFES 5599 C57BL/6 =3 1A E LIdE
(Seoul, Korea)ollA st AHgststh, A2 of3tke
gt FEAES YUY 5<2(DHU2016-093)E L
o F= I IFE S5ttt AP FEY ARSE 12417
724 9] light/dark cycle®} %= 23+2T, AH&GE 50+ 10%
E FASHHA ARSI 157 A5 717HE AR § ¢
ol whet /4ol (ND), H2TH(HFD), Fdti=w-(Garcinia
cambogia), A|Z(PAF 100, 300)&& F&35t 637 5

g ARsgon, Bt ol A4F4 sheleh,

1) Alo] Z4 ¥ o2 =0

2 Ao AHgE FAdAle] W Aol 242 AIN-
76A (D10001, Research Diets, USA) ¥ 45% kcal% fat
(D12451, Research Diets, USA)E AFgstE o, 2lo|RAHL
Table 13} Zt}, A4 0]Z(ND) T ti 2+ (HFD)ol= 5%
0.9% salineg HAGE Eo3Fon, FANZRE(Garcinia
cambogia, Korea) 2 500 mg/kgS Fojstgom, Ao
FHFol U AFHx Yo E FEEPAR)S EEE 77
100, 300 mg/kgs WY AT A7t 19 13] 657 A+E
Eo3tgr}, AIE 2 Aol # = (Food intake, FI)-& AF A&
d=HE Mid AN SHstR e, 65770 B
Aol ag2 A5 F7HHg)/ Aol A= (210022 Akt
A&t

Table 1. Diet composition for animal experiment

ND" HFD?
Ingredient g g
Casein, 30 Mesh 200 233
DL—Methionine 3
L—Cystine 3
Corn Starch 150 84.8
Maltodextrin 10 117
Sucrose 500 201.4
Cellulose, BW 200 50 58
Soybean Oil 29
Lard* 206.8
Corn Oil 50
Lard* 206.8
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ND” HFD?
Corn Oil 50
Mineral Mix S10026 12
Dicalcium Phosphate 15
Calcium Carbonate 6.4
Potassium Citrate, 1 H20 19.5
Mineral Mix S10001 35
Vitamin Mix V10001 10 12
Choline Bitartrate 2 2
FD&C Red Dye #40 0.06
Total (g) 1000 1000

UND; AIN-76A diet
2HFD; high fat diet (Rodent Diet with 45% kcal% fat)

2) oM MstetA X|HEA

A T5 T AEFTES 1241 B¢ AAA]7|AL isoflurane
(JW pharmaceytical, Korea)E EYUAIA ulA|F7] o},
B E oA 2 mAE F G SA7| (@0l Ltiutol LAl A,
Korea)& AMg-ste] @2 S45t4tt. dlutd(sigma, USA)
A 1 cc FAZIE AHESHY ER st ue g ie EAS
AFstE o™, 3000 rpm (4C)olA 1523 A4 £23h<]
A& 2ot @dez Ry Eo% @42 @dREE
X 7](IDEXX Vet test®8008, USA)S Alg3ste] FAx2
(triglyceride, TG) &4 $£IPsFon, F ZH2HE
(Total— cholesterol, TC) @ HDL-cholesterol (HDL—C)&
=24 A|2F (Asan kit, Korea)2 AME3ITH %3 LDL—
cholesterol (LDL—C) ¥ atherodenic index (AI, =" A3}
A4 E o T o A=A

LDL = ([Total—cholesterol]-[HDL—cholesterol]|)—(Triglyceride/5)
Al = ([Total—cholesterol]-[HDL—cholesterol])/[HDL—cholesterol]

FEE2RE 7 E A QA (Rag A9, A%
I, B8 92 SA AEste] 299 SES
% oM A&(XB 220A, Precisa, Swiss)Z ©]-&3t] A
sttt G5 ZFH AgEAS 27 #EE 93 10% formalin
(Junsei chemical, Japan)-&o| 14 A|7l & Y& 2H3}
Fom, ymz] Z7)eh A2 A8 245 A8 AF SA
AAAEE F& A0 = AP 24 A7HA -80co 2
B

2 N

M

4) 72t 7S &H 24 2

7t 7159 F2 AFE AST 9 ALT 4L Reitman-—
Frankel®] &AY'Ye £938 AST @ ALT =% Aok
(Asan kit, Korea)& AH&3te] 23319ttt AST € ALT 7]
Aolg 1 e H3) 370NN 58I WA The B 200 wl
£ $3L ASTE 37CelA 60, ALT= 37ColA 3087 v
Al WS $ dintrophenyl hydrazine 2HA 29802 1 mgA
7kete] Ao thA] 2087 ¥HEAIZL & 0.4 N NaOH €94
10 m¢3 E3ste] 10& ¥ ¥ ¥ = 505 nmollA 435t
art.

¥ 9§ 22 E FL Folch 579
HHE AMgst S5t 7 24 0.1 g2 A RE T
2 m¢ phosphate buffer (PH 7.4) o2 #A3} |71 &
chloroform:methanol (1:1, v/v, Duksan, Korea) £9j&
FE4T. FEES 37TCAAN AL JMAE FUAA
isopropanol (Sigma, USA)Z 3|45ttt X AAFHE 93
S3}A1¢1 3mM cholic acid (sodium salt, Sigma, USA)%}
A A dojub= B =8 AASH] {8 0.5% Triton X—100
(Sigma, USA)E &3ty ARgstatt. AFAYES FE3
T a4 FAAAA 9 FEAHE A St Akt

#3t & 5 m¢ chloroform : methanol

FZ92 3000 rpm, 4TI 1087 YAEZT 5 ASHS
3l 37T AN BaTtrz ARAZ F FYS 2589 0.5 ml
o oAl K2l H, o] 5 /A € FH2HE SHLoR
0.2 m0 Fsto] thA] AA7IAZ ARA]Z|L 5 ml 2] ethanol
(Merck, Germany)& £3|AFtH, 1 & FAY € Z&
HE g2 7 23 AAGF Y 54 HgHeR 4
gt

7) FIE lipase M =X

A lipase A ZA-L lipoprotein lipase assay kit (KA
4538, Abnova, Taiwan)& ©]-83t9 S43ITh 7 50 mg
E43te] 1000 rpm, 108, 4ColA e4& g & 45
NS F 3| assay protocold] @t A3t

Aol AHE 2E oA 2 I ARZ Y AR E =5
sl 10% 2o TAHAT S, 3~4 m F742 AHEEL
Azret gty 22 M HE Hematoxylin & eosin® =2 G4
A & Faten| et A 232 9] FeHsE FHSIAT

N,
OOII rh

9) S Xzl

2 A7 »E 43 A= SPSS program (v, 23.0)&
o|-gsto] A== Ut 2 & 749 BatAtolof Higt F24d A
A2 one—way analysis of variance (ANOVA)E AAI8IH 1L,
th£7ke] Z}o)= Ducan's multiple range testoll €3] p 0,05
o]} FFoA AR E AT 2E A3= mean
+ S.E. (standard error)2 A3} T,
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Table 2. Effects of PAF for 6 weeks on body weight, body weight gain,
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A|Z0] ND (normal)wto] B3] F-2H o2 Z7} sttt 65 &
2F AF< HFDZEo Hls| PAF—TL HEoA foHog ZFa
gt AFE Z71Fa Ao|age HDFo] NDo| Hlsf
goFH oz Z7}5lg on PAF 100, 3000l 4] HDFZo] =]3)
FoH o= FashAt

food intake, FER in C57BL/6 mice fed hight—fat diet

ND HFD PC PAF 100 PAF 300

Initial BW(g) 20.81+0.27 20.69+0.42 20.64+0.48 20.78+0.26 20.78+0.34
Final BW(g) 26.25+0,30° 30.56+0,56° 29.07+0,43° 28,06+0,32™ 27.61+0,49"
BWG(g/day) 0.13+0.03" 0.23+0.04° 0.2040,02° 0.17+0,02" 0.16£0.02"
FI*(g/day) 2.99+0.08" 2.88+0.10° 2.85+0,13" 2.76+0,09" 2.72+0.14
FER** 0.043+0,01° 0.082+0.01° 0.07+0,01% 0.063+0,01™ 0.060+0,01"

Data are presented as mean + S.E. (n=10), #°°¢

Values not sharing common letter are significantly different among groups at < 0.05.

*FI; Food intake, **FER; Food intake ratio. ND; normal diet group, HFD; high fat diet group, PC; Garcinia cambogia (500 mg/kg), PAF

100, 300; PAF treated group (100 and 300 mg/kg).

2. 2t 9 A 22 BAR] WX 3P

H|3| PAF 3004 foFoz Zamde, & WA 2
%7 9| ¢ PAFE BFoA HE 9&H 02 HFDE| vl3)

31 X 8¥FAl o = 6F7F A3t AFe A= ot
T x|t o| et PAFE 6 d2gt A AF 100 g & oMo FastATt
71 7A19) ¥|a A= Table 33 Zth, 7+ FA1= HFDZ
Table 3. Effects of PAF for 6 weeks on adipose tissue weights in C57BL/6 mice fed high—fat diet
Organ weights (g) WAT weights (g/100 g BW)
Group
Liver Epididymal  Retroperitoneal Perirenal Mesenteric Total
ND 0.92+0.2" 2.94+0.2° 0.24+0.05 0.82£0.09" 0.82+0,19 4.83+0,35
HFD 0.9340.36" 4.63+0.5° 0.33+0.04" 1.41+0.23" 1.240.2° 7.7440.77°
PC 0.93+0.31" 4,24+0,58% 0.32+0.06" 1.39+0.12" 1.1140.16™ 7.25+0.92%
PAF 100 0.88+0.26™ 3.7940.29™ 0,29+0.04™ 1.31+0.16° 0.95+0.26™° 6.25+0.52™
PAF 300 0.84+0.21% 3.55+0.38" 0.29+0.05™ 1.240.19° 0.92+0.21% 5.99+0.39"

Data are presented as mean *+ S.E. (n=10). abede \mlues not sharing common letter are significantly different among groups at p < 0.05.
ND; normal diet group, HFD; high fat diet group, PC; Garcinia cambogia (500 mg/kg), PAF 100, 300; PAF treated group (100 and 300 mg/kg).
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3. @Y A3sH7 w3l )|

] FWoA d2 N FFS A3 A4, NDIo|
H|5| HFDF oA oA o= o] 7184 ew, PAF 300
TollA HFDwo| H|3 foFom Zrastgict, ERoA Y
FAAY FFY vlm AT, HFDFo|A NDZl| B3] F4
Ao o] foA o g FUFelgl e, PAF BE FEoA
HFD<of| vl F2l5 o2 Zas Aot

g2 0 S92 EL Total cholesterol (TC) ¥ HDL
cholesterol (HDL—C) ¥ LDL cholesterol (LDL-C)& &%
3ttt TCY $HF2 NDwd HFDo| 5242l z}o]7} Liet
U] ggrom PAFE HFolA HFDZ] H|&| fodez
a3ttt HDL-CS @32 HFDwollA NDwel 3 &

o 3F

.Il)l‘ r

oo g ZtAaEgon PAFT HEFo|x HFDZO| thajAl
ooz 715t e, LDL-CE HDF#-o| NDZ9
v folFoz Fristg o, PAFTE ZFolA HDFZol
H3 fodog HAHYY, FHAIA4+E UetliE Al
(Atherogenic index)= HFD#©] NDToj B3 {9 o=z
Z715t9 e PAF RE X Zoi HFDZO vl 427
o2 HA2EHAY, 7 75 £AE UEd= AST, ALT &4
A3}, ASTE= HFD<Eo] ND2o|l tiaf] o8 o8 F7kstsle
PAFE R5oA HFDo| vl {ojdez A=t
ALT 9A] HFDo] ND<ol| H]3] fj& o2 gho] 7184l
ou, PAFF BEoA HFDZ| tal] ooz HaE <t
(Table 4),
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Table 4. Effects of PAF on plasma lipid profiles and liver function—related enzyme plasma levels in C57BL/6 mice fed high—fat diet

plasma contents (mg/d¢) (U/L)

Group AT*

Glucose TG TC HFD-C LDL-C AST ALT
ND 212+5.58" 80.6+£3.83" 149+2.62" 56,58+0.85" 75.74+1.81" 1.64+0.19* 72.5+1.85" 46+1.27°

HFD 225+2.51°  134.4+6.8" 156.19+3.19° 51.05+1.2* 80.81+3.28" 1.87+0.1° 93+3.0° 71.25+2.14

PC 500  215.8+2.06* 115.4+5.7* 150.16+4.22" 58.07+1.38" 75.17+2.44"  1.82+0.11° 89.3+0.92"° 67.8+1.34"
PAF 100 : 217.3+1.25" 112.6+2.01° 143+3.0° 61.04+1.6™ 54.66+1.1* 1 157+0.38" 78.8+2.18" 56.83+1 87"
PAF 300 | 213.3+4.26° 110.4+6.9° 144+2.43" 6531+2.0° 52.83+3.26° 1.56+0.31" 74.5+2.33°  57+2.04

Data are presented as mean = S.E. (n=10). 2P \jalues not sharing common letter are significantly different among groups at p< 0.05.

*Al; Atherogenic index. ND; normal diet group, HFD; high fat diet group, PC; Garcinia cambogia (500 mg/kg), PAF 100, 300; PAF treated
group (100 and 300 mg/kg).

4. 7+ AA Wsto] MM = A Zastdeh, 7 24 ) TC BFE NDZE(2.42 + 0.3 ng/g

: ] : o onm

SR o] ¢ PARS Eciak A2 0] 7F 22 U] X ATk liver)of| B]3] HFD(2.54 + 0.18 mg/g liver)oll A 214

, ) o2 Z7}etgE, PAFZ 100 @ 3002 2H2F 1.73 + 0,33,

A Fig.dsh 0ok 24§ IGRFE NDR(3a8 =TT B L e s
3.34 mg/g liver)ol ]3] HFDZ(17.49 + 1.65 mg/g liver) (0 & Pl merg aver - TS e

oAl oF 133% Z7F519L0m PAF 100 3003 212} 13,46 + 0
1.5, 12.61 + 1.94 mg/g liver2 HFDZo] H|§| SojHo=

(a) Hepatic Triglyceride (b)

i

P&F 100 PAF 300 P—\ZF 100 PAF 300
(mgfkg) (m,f’kg)
Fig.4. Effects of PAF for 6 weeks on the hepatic lipid levels in C57BL/6 mice fed high—fat diet.
Data are presented as mean = SE. (n=10). @b \jalues not sharing common letter are significantly different among groups at p< 0.05. ND;
normal diet group. HFD; high fat diet group. PC; Garcinia cambogia (500 ma/ka). PAF 100, 300; PAF treated group (100 and 300 ma/ka).

Hepatic Cholesterol

mg/g liver
mg/g liver

n

5 24 XPQ tﬂi}t»]l u] &= g 2| Hlall HFD#o| Z7teHs A& Bt PAF 30020l A
3lako + Hl&) © 0o]%
e 650 nlg A9 20 3 10 o 1o e 1007 2 LV w0 A 44
Fig, 5ol e sk Qe 9 % 16 4 T 9% 7—.‘—.‘°ﬂ/~1 b e e @
ND# % HFDF ZHlAE fogo] vehx] ggtett ND - °70 = °F R
(@ Fecal Triglyceride ®) Fecal cholesterol
12 s0

mg/g feces
mg/g feces

10

40
8 .

30
6
4 B 5
o) 10
0 0

PAF 100 PAF 300 PAF100  PAF 300
(mgfkg) T mexn

Fig. 5. Effects of PAF for 6 weeks on the fecal lipids excretion in C57BL/6 mice fed high—fat diet.
Data are presented as mean = S.E. (n=10). a,b,c,d Values not sharing common letter are significantly different among groups at 0 0.05.

ND; normal diet group, HFD; high fat diet group, PC; Garcinia cambogia (500 mg/kg), PAF treated group; PAF 100, 300; PAF treated group
(100 and 300 ma/ka).
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Aol F7ER oY FAde UERA] ghokth PAF 100,
3009 A lipase 8L Z+7F 1.26 + 0.26, 0.98 + 0.47
mu/m{ 22 HFDZ &) §odo=z 245,

m

c
| I

0 I .
ND HFD

PAF 100 PAF 300
T mzk

Fig.6. Effects of PAF for 6 weeks on pancreatic lipase activity in C57BL/6 mice fed high—fat diet.
Data are presented as mean + S.E. (n=10). ®°° Values not sharing common letter are significantly different among groups at p{ 0.05.
ND; normal diet group, HFD; high fat diet group, PC; Garcinia cambogia (500 mg/kg), PAF 100, 300; PAF treated group (100 and 300

ma/ka).

7.7 D A=A Peata B
TAHFAlo] 2 H|gto] fbEl AJF ] AW W, WA
Hjthof gt 2t 9 A2 o Fejets S 4= Fig. 7%

(a)

Zth 7+ 2 AR o] Pejsty vl
oA AHrel 2717F 2 A
TSt

Al, ND+fl 8|3 HFD
o2 FHHYL, AFTF] F3
F7HE it PAF:rLC’“k] ZZ Y RHte] 27) 2 23 o)

HFD<ol| H]al] ad Zo] #EH .

Fig.7. Effects of PAF on hepatic (a) and epididymal fat (b) pads in C57BL/6 mice fed high—fat diet.
Data are presented as mean = S.E. (n=10). ND; normal diet group, HFD; high fat diet group, PC; Garcinia cambogia (500 mg/kg), PAF

100, 300; PAF treated group (100 and 300 ma/ka).
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& E3 271t QoY mebA wjuke] ofwr 9 xR0
i3 Bajo] EolA 1 Qlon, wjuk A2A B 7|54 AE
279 gulgt E4e Brlshr] Y3 Aol vk BYS o
43 ATt gite] APHD Yob?, A2 oF HRE
72 Azta o o|gEo] gon A st E Tz
o] g1 e}, olo] T risATEL AP gz
So] gyo] RuFe] glom, v P xHzo HuQ
Aoz glatgict, EF B APAJHL FHz oghe &
25| Fulet # A7ATE B v oyt ofeh o)
ARzol Bt AL @ol ool m glont, AHE o
(Plantaginis asiaticae Folium)e] 33t &89t <3t= Qich,
a8Eg 2 At v 58 SERYS o] gt
PAF®] gulgh 848 E4819rt. Chens™ ATolA 853
C57BL/6 ABF oA 45% Kcal ILAH} Alo]&2 vH|WHS §=35F
A7 NDZol Hl3) HFDZ9 H%o| 14% Z7lstgied &2
Ao A= NDZ vls] HFDZ2] Al5-©] 18.7% 5713+,
PAFZ %o HFDZO| Hls] £718 AFo| §ozoz
ZastAct, ol mAA 0|2 ola] AR AT AF
27} 9 o) Ake] o] SEEglon PAFE Kol
oz HTk G=E B AFo| FFos FaF AL
Uepdich, w2 Zukzzle 8 x4e] 2 Aa2A leptin D
adiponectin®} Z2 thoFst 3223} ohoFst thild QixE
|5t 7152 o) vuto] A o] xR ) triglyceride
o] Z7H= ABAEH AS G G, TAEE L AP
A% 5o o2 giaky Aote A Do gk A
Feko ZaA7lE AL HEe A et o3 4TS
LB AFoA A o]S AT ulnk A4 By
22 9] B77} NDZo| u]3] HFDZoJA 5oz 27}
on, 2PN B3 2Py AN = B
Atz @ 7+ 2A oA LA £ vlt7t B
PAFZ A HFDZO] H]8] @94 urz2] 2A7} §oFoz
ZastRa, B3] Rug WA Az Ao vt 73
Egletgon, Bngh iy qutzz o] 37)= Zastgict,
S8 2 o 2H 23} FE]Q cholesterol ¥ triglycerides
4 Yo 3o AP2H, B¢ W ALY £ 5,
HDL-C #4 ¥ LDL-C9 F7le v =2 Agd dg
9l ok o], 2ed A L Ak oz olo]R]7]
2o B Y 2HE, ST = D AlL o] 3 A
Agel g Ao ¥ o] o) AL A flavonoid,
phenolic acid 59 4t JE-S v F=35 SF A &
oA A7, AT 7o) ZHAHS L A 28 B T
e 2 B Ao A PAFS] Eo7} HFDZO| v 3
TEIY, A 2 & FYAHE ES AR E'F
HDL-C Z#&HE 555 $7M171aL, LDL-C 5%=5 %
2AFT olo wheh BT 242l Al 53] B3 A 7|=
Aoz ueyt ofdd ant Az FiHe U:

f

)
o

N, ol
o T

|
}

A
A

ol
Z R

Ju:

E5o] aA| 0|2 uigt HEH C57BL/6 AF 2 AR i) n]He IF 65

phenylpropanoid glycosides?! A &Ats}t A 31gHEof A
71Qlste Ao Abw Hnt,

r 2L FRAAYY FAFLEHN, XA A o
T QL s, BN ff AL A4 4SS 2
Aot A2 dEA th £ AFoA XL olE fE
o 2+ A& TS A3}, NDtof| Hla HFDAl A %]
WA 2 9] Hti7F BEESGeH, PAF Fo| o4 HFDZ
8 AWAZO 277} FAaF Ao= vEbytth, E3F 7 7]
9 A& B4 AST 9 ALTE IXY4o], 1 FHAHE

SO AT AW {E, SAHEA 9T 1 23
02 Q3 EFOE ol a4V} o EH|EHOEH
o] F7hElo] et B Ao AST 9 ALT &%
Z3}, AST 9 ALT B4 HFD | H]3|| PAF o ZFofA]
ooz Hastqnt, E3 7 27 9 EHgA FAAAY
9 Z ZH2HE 44T, 7 229 FAAAY 9 F =9
2HE £X= NDI H|s| HFDZA F9& oz F7tst
$om, PAF oA HFDZol Hl8| §-o8 o8 skt
o] Axl= = E%79] chlorogenic acid?] AT Ao} A5,
PAF £o7} ZbollA A SH3& A5t b S-S S3HA
4 5 S AR Ardr,

A% guotd= A 7teEd st A%taLRE A
7 2otAel ol EaiEo] SEANEL WA B T
o, BajE ZENET AU ouR Yoz oju 2
ol F2 AL FAANHLRE FAAE o AW FHHT
upehA Zjutobd] BAgAg o Adle AW ALZHE AdAAA
e o w2 Fop? 2 AYela Bl A B
A1} PAFTOl A HFDZo| H3] fojA oz SAH| &S
S7HIZ AL AT 4= AT

olde] RE AWUE FTHUSHH TAHA ol Fr=H H|T
AF A PAF Boe= A5 2 27 BA 9 A4, €9 9 b
oA Q] A& &7 A, FAF lipased] AAE E3 AW 54
A% HiE S7F 5 S Es) i 5940 dE vE
Werng PAFZF FH|TF B A 75 22 E8E &
P Ao E PZHET, 3 o] AFE 7|RE 5 PAFY AE
AL B el E HEs 5o WS 35 PAFY FH|EE 7
Ao #3 AFE AP dgolct,

b
N

V.3 &
£ ATo) Ak PAFY Foi7t mA WA o] 2 ulgto] Sird

AF el vA= TS HEst e 22 28-S .

1. A% L Alo|E&L HFDZo| Hls) PAF BEo|A 4
gH o= Fastart,

2. 7 A= HFDo| v PAF 30024 goxoz
Aastgon], AW 22 BAE ZE PAFZA HFDZ
2ot foFoz fasig

3. @HEA Ax TG, TC, LDL-C, AST ¥ ALT 2%
HFDZ| B3 ZE PAFZOIA 8oz #Aasty
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on HDL-CL §odoz Zrlatyet,

4, oA TG ¥ TC =F2 HFDol| H]3 =E PAF#
A goH o gastgrt,

W AE BAAT TG 32 PAF 3004 /914
2 HFD# Bt Z7pstgoen, TC gdFoAs +7t
S Q1 Aol 7k rEhLEA] okttt

do lo Az

6. A lipase AL E PAFZA HFDZ Hl8) &
oF o= FAET

7. 2 WA gEA o] Yejoty At HFD Hl3)
BE PAFZOIA A7 27] L FHo] gagol #
g

wEkA PAFS| Fojs AR o|Z I wRt AFH 9
A 2 AYRATA FaEg ofyt o, 7 5l #£19
A o] dae] foF FFE o =H PAFZL H|%E
A& g Ade A% 71548 2= 88 7FeAol JE A=
Atz E

—L
e 2
2 AT B eYHARY Yoz dAE 54
AEAE-7]&]dAAS A (No. 2016DG00010) R =
ALY (No. 17-220-023)2] A Q& o} g A7,
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