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D AdAAE

B ooAFto)] ALR-3F BE X (Borago officinalis L) F&% B)& A&

H &2 71e o3 383 A A7 &, 80T oA 3AI1ZH4 33] it FEatdor, dd8(E
rigeron annuus L)FZEE)S A5 50% A< 1:10(mne] H]
A AIZ1 F, 80T oA FFA7)1HA 3AZHE 33
0. 2 A Z oAFst o7 60CAA 2 =
£3l¥ 5. 948 BHYgA FEE9 TFES AEE Y T35 d2 D AH A

Tgteto] Aol A8kl 5.

off ot
r]I.

4o

"
i

2

o

"
Y

2) 3T3-L1 AAFAM=ES wjef 2 &3}

3T3-L1 AAHAMEZ= BS(10%) 2 PISA%E T3 1F
confluence® wi7}A] vt o] =2H¥H 2¥ ?501] A A
1 «M DEX, 0.5 mM IBMX)3# FBS(10%) % P/S(1%)E 373 DMEMCe. 2 HAAWAHEZE X
Azz2 £3F FEstde. AGAE E3l(day OA ZA42e] N85 Agste] ALAZ2e] £3
AA a3E FHEIAS. AWM X Ei= BIFE EAS AU &, 2dvith A&Ho
2 1 xg/mL insulin, 1% P/S, 10% FBS7} $Hf¥ wi#|o] Ztzte] AlgE A3 &, 69 FoF
EIA7IHA ASA g BEsA =

3 DMEM(89%)° A1 100%

=21 pg/mL insulin,

m“
ac) Hq
:|o
kr

3) Qil red O stainingS ©] &3k AW=2 ZA}
ORO staininge Zzte] A5 Aee A=z mFde AA% F, 10% formalin &<
HA7Fske] 583 Ao WAsE . Formaline A A3t FFe] formaling 3 7ste] 14]

7t A Lo A incubationdt & 60% isopropyl alcohol & o 2 M sle] AEE 4AF] Ax
[e}

A7 % we) Az E ORO solutiono2 AE ul 4 AWHRES F83 4 @
%, 2F5E olgdtel AXsL A2AAL. AW 28 AR AFF OROE 10

o] &3}l 490 nm

i

0% isopropyl alcoholS °]&3sle] 5 &F Al ¥, spectrophotometer&
oNA FIE=E FAHAS.

4) 48

55 @ o] C57BL/6] AlE miceE &F U4 &5 E(Central Lab-Animal Inc., Seoul, Korea)ol
Tt 157L3 AFSAolA H3A 37— Ao AR TE AMSAY 25 9
T 24+5C, 55+£5%= *424’8}92211] lighting cycle& 12417 F712 39S Ad +2o
= Aol (normal fat dieoll Al & Z=28le] 10%7F Al Ldk 2] o](NFD; 10% kcal
fat; Research Diet, Inc., No. D12450B)E F a5t A w2 o]#(high fat diet)oll<= #|TF
FEE 9ot F Z=28 9 60%7F A A2 o](HFD; 60% kcal fat; Research Diet, In

g9y f=

o

f
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rE‘l

c., No. D12492)E Fg3te] B 2 227 AsPL. Hw &
Moz Aol Z(NFD; n=6), jr_x] A o] F(HFD: n=6), FANZT, = 1A
Y oW Garcinia cambogia) %% 100 mg/kg/day T3 HFD+G100; n=6), A%+
B3ZE(E) 100 mg/kg/dayFed g THFD+E100; n=6), A42]e] E 200 mglkg/day o3
F(HFD+E200; n=6), 22" 4lo] ®a]x|(B) %= 100 mg/kg/day FoI& F(HFD+B100; n=6),
A Ae] B 200 mg/kg/day FoId (HFD+B200; n=6), A W2le] YR FZE3} B
A FEEo EFEEB) 100 mg/kg/day $e1g FMHFD+EBI00; n=6), 123 4o] EB 200 mg/
kg/day Foigt F(HFD+EB200; n=6)2.2 % 97 E/F3tH BE FEES SFF &35t
87 ATECE AASIL. AP A A YN AYFE 299U @ BB

A& AL sde Tol AASAF(s I E: Hallym2016-73).

-r']-ﬂ

5 AlF H o] |
A7 AP s E] AFEA EF AolE HANMES 391 T 13 AFES SAHIA
S Faste] AFo F Aojgn ad Fad 2olFe] At
1S AAslE S, Ao] &-&(food efficiency ratio; FER)& w59 SEAF
7S &2 71 skl AHT AolFo g Yo 4HE313lS. FER=body weight chang
e (@ffood intake (g)x 100.

CRE

6) & A3E =%

Abgo]l Bl AdEES IJA A 1243 B AAAZl T 2,2,2-tribromoethanol (Sigma
Aldrich)¢} 2-methyl-2-buthanol (Sigma Aldrich) 0.2 ccE &7 FAFsle] upHAA <okl
AES F3] 35 IS AFHFH L 12,000 g, 4ColA 3083 dAEDs HS &
g3k 3, B4 A7kA 70T W¥E BHasis. @3 Astst A ZA glucose (GLU), trigly
ceride (TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), alanine aminotransferase (ALT), aspartate aminotransferase
(AST)= Automated Clinical Chemistry Analyzer(FUJI DRI-CHEM NX500)& AF&3fe] E213}

=

7) Western blot analysis

F33 2r=x2 o] PRO-PREP protein extraction solution& % 7}star #&s}ste] -20C ol
3083F ¥ES A7l F 12,000 g, 4C oA 3083 A BT st d5HS Lo BCA protein as
say kitZ T @8 AHFsH . TS sample buffere} &gste] 95C o 583 7L sk,
10~12% SDS-PAGEZ 100 V, 90&3F @d =Z7|gi2 &gt oh 8] % SDS-PAGEE Se
mi-dry transfer system2 ©]&3la] 10~12 V, 60& 22 PVDF membraneo]] wHi S 7 o] A
7 Blocking buffer (5% Skim mlik in 1 X TBST)ell 1A]7F o]/ ®¥F-§-3}al, primary antibody&
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4C oA overnight ¥H-3-A|x1 £ 1 X TBSTZ 7& A S 2 5% washing d%1%. secondary a
+A o2 59 washing 33

1 T
a1, ECL reagent® A3+ & X-ray flimell @3S 73S, s &9 W3S Image

8) AZ=4AE
NE7F Az wAE A4S dotir] 98] MIT assays 33 3T3-L1 APFAFAZ
£ 10% bovine calf serum(BCS)E -3 Dulbecco’s modified Eagle’s medium(DMEM) i #]
2 37° C, 5% CO9] =7 oA wjeFst 3, M7} 70-80% confluence JEl7F =™ 24-well p
lateo] WE7} 1x10° cell/welle] EE2 seeding 35S 24417 & A 3EE)FY HHAB)
FEE 183 olg9 F& TFEEBES 100, 200 pg/mlo] HEE X Edk & 2443 <t
I MTT(@2 mg/mL in PBS) AleFg Z+ well B 200 u«1 A gdle] 2-4A17F Aol vk

G2 Wl T8 T ZF welle] viAE A ASEe] dimethyl sulfoxide(DMSO)oll thA] &-&

=
7 ELISA microplate reader< AH&3te] 570nmollA SHE=E SHI =

¢

o

T
- G FAEY A 8 8 A ICR vhe2E 740 =3FAR

5
o= st By B ddE F=ES 5,000 mg/kg §FCE @3 A
3}

d 3 AdEEe e dEst A, dEt SR, &3A st

oI oA on
an = p=tr wng &3
7 days 14 days

0

¥
T (I, BEN, $IF, BN, FE, UM elo) =g sy — H7 (Y 2T Fo) — B NS (2 57)

<3 FAEHY Ad 2AlE>

78 2 ICR vhg-2o Bz 8 iy FE&=< 500, 1,000 3

A 8
2,500 mg/kg &Fo= 28Ut ATk, AR F 299A 0 F=S FAHs A7
A
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NZ L AR DR NE 2 22 NE D 2R
uHg 3% uay 3% w9 =% oy 3%
t t t t
0 day 7 days 14 days 21 days 28 days
= »> 29 days
SNE UMTY W (HMF, THNY, §3@, 4N, FE, O eko) ‘ - .
NME (D =
172 o= A A7 58 oy — ¥ (1 g7 2o —» TV AE W)
1, 43, 1, W, P, ¥3, 28

<AREEY NG 2AE>

10) BAIA 2

B A A d& A= HF £ EFH2Hmean £ SDIE YeElW o, FA A= SPSS
(17.0, Statistical Package for Social Science Inc., USA)E ©] &3t dd HZFEA(One way
ANOVA)S- 2 A%+ & Duncan’s multiple range testZ #2A4& K0.05 5ol A HAF39 <

. A7 Az

D Oil red O staininge o] &3k A =2 AA| a3}

B e} o] EFHES AE87] fste dds d=(E), BeA @=50B), dda+
HIAEB 3D, 3 E+BA(E+B 1.1, dd&+RAEB 1.3) F2E9 AL 34 ¢
F3E Oil red O staininge ©]&3ted SAHsA . 3T3-L1 AFAHE E3E =% & 7
FEE 50 ug/mLe 6¥3F A 7*‘34 EHZ—TL(MDDOH Hste BE FE2EY AW Aol

Ul

jg_(ﬁl

oA o2 Ao, O FoAAE ddE+EAEB LD AWA=E =44 A
3teko] 7bA ATk wakA 371HA) zgalg = 1 3371 7 28 d3dE+H X (EB 1

]
D FEEE AASY 39 FEAIUn vivoS A ASHA T

Control

12000 -
a

100.00 -

80.00 -

E B
40.00 -
f
20.00 - .
0.00 + —— —

Control  MD E+Bt3 1] E+B (1 1] E+B (1:3)
E+B {3:1) E+B (1:1) E+B (1:3) 50 p,g,.me

TG accumulation (% of MDI)
i
(=]
8

50 pg/mL
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o
<) =
A EE 7z} 79 AF W3l:= Fig. 13 Table 13 72 Initial body weightoll= 2z ¥
4, Final body weightoll= <3k Zpo]7t yeRH a1(P<0.05), A%
A o] (NFD)ol| Hls Al Fo] 14080 F71std=d ©] A& Yook 59 ¥l
s APolA 14Tl AlF SR fAe e, 2Eu ddE FEE Fo <HFDE
100, HFD+E200), R R F=& Fo FHFD+B100, HFD+B200), ¥ d &3 HYA] F=E9
£+ Fo FHFD+EB100, HFD+EB200)e] AlF <72 HFD ¢ AT 71 Bod
o 3HAl 743 H 2(2K0.05).
2ol AHFH, AUA AAF L Aol &9 A= Table 29 3. 2o] 54 1

o] Aol HATFS 4 wHE FoT Hol7} Aoy A dHFAA NFD & 2 o1
o fFolshAl @ekan(P<0.05), HFD & F&& Fo &3 FY3 Aol7t glls. webA 2
o] &9 7% HFD o] NFD Xt FoatA oy F&5&F Fo 2 HFD 7RG
FrofstAl w2 AHE B A S(<0.05).

o

>
o

50.0
450
—a=— MF
40.0
E =f=HF
E —ir— G100
N3
; 35.0 —E100
2 —_—
-E E200
30.0 —a—B100
—— 200
— EB100
5.0 EB200
200
1 2 3 &4 5 & Fi a8 9 10 11
Week
HFD HFD + Sample

Fig. 1. Effects of Erigeron annuus L., Borago officinalis L. on body weight changes in high
-fat diet-induced obese C57BL/6J mice

_17_



Table 1. Effects of Erigeron annuus L., Borago officinalis L. and their mixture on body wei
ght in high-fat diet-induced obese C57BL/6] mice

Parameters
Group
Initial body weight(g) Final body weight(g) Body weight gain(g)

NFD 20.08+1.00* 30.67+0.86° 10.58+1.33¢

HFD 19.73+0.98° 43.15+4.11% 23.42+4.26°
HFD+ G100 20.28+0.62? 39.02+2.30"¢ 18.73+2.62¢
HFD+E100 19.63£0.65° 41.53+1.71% 21.90+1.71%
HED+E200 19.90+0.28° 39.75+2.34% 19.85+2.32%
HFD+B100 19.8740.54* 40.40+2.69%¢ 20.53+2.68%¢
HFD+ B200 20.12+0.80? 38.33+1.05% 18.22+1.13%
HFD+EB100 20.30+0.72? 38.53+1.44 18.23+1.59
HFD+ EB200 19.9240.79* 36.27+3.52¢ 16.354+3.02¢

Values are mean=SD of 6 mice per group.
Values not sharing a same letter within a column are significantly different among groups (p<0.05).

Table 2. Effects of Erigeron annuus L., Borago officinalis L. and their mixture on food and
water intake in high-fat diet-induced obese C57BL/6] mice

Parameters
Group Food intake Water intake Energy intake Food efficiency
(g/day) (g/day) (Kcal/day) ratio (%)

NFD 2.80+0.24° 4.62+0.82° 10.7540.93% 3.40£2.09°

HFD 2.9940.47° 3.4840.49" 15.65+2.46° 10.57+1.89%
HFD+ G100 2.83+0.39° 3.77£0.80™ 14.82+2.04° 7.891+2.48%
HED+E100 2.98+0.56° 3.86+0.70° 15.62+2.91° 9.23+3.17%
HFD+ E200 2.9940.59° 3.24+0.39¢ 15.67+3.10° 9.09+1.96%
HFD+B100 2.9840.49° 3.27£0.50% 15.64+2.58" 8.34+1.89%
HFD+B200 2.69+0.47° 3.48+0.96" 14.1242.49° 7.9542.43%
HFD+EB100 3.01+0.76° 3.00+0.39¢ 15.79+4.00° 6.69+3.01°
HFD+ EB200 3.06%0.39° 3.34£0.55% 16.06+2.03" 6.98+2.67°

Values are mean=SD of 6 mice per group.
Values not sharing a same letter within a column are significantly different among groups (p<0.05).
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Z o] A7 8 A =4 A= Table 39 71%—% LR A R *1?‘7"15 HFD o] NF
D ol Bl FofsiAl oy FE& Fo &2 HFD ol vls) dA3] a8k +(x0.0
5). 2te] FAl+= HFD(1.44+0.16 g > HFD+E100(1.16+0.07), HFD+B100(1.16+0.10), HFD+G10
0(1.13+0.08), HFD+E200(1.11+0.09), HFD+B200(1.10+0.05) > HFD+EB100(1.03+0.06) > NFD
(0.98+0.04), HFD+EB200(0.96+£0.10)¢] <o & ueRtet, °o dae= Aol 2 Qlstod

T 2H9) FA2AE B TAAR FANA APLE

Table 3. Effects of Erigeron annuus L., Borago officinalis L. and their mixture on relative

n:
il
o
W)
+
T
vy,
[\]
[a>)
9
0
é‘.:

i
X
lj\l
Ol'

weight in high-fat diet-induced obese C57BL/6J mice

o)) 5

sk = Qe mwst %quaai
= a7} e
7} %W%mu EANAE QBT B
w(p<o 05). w}aw YUB 283 B =

Acle Ahs

Parameters

Group Epididymal Vi 1

Kidney(g) Spleen(g) Liver(g) p}a{[(gna %Zf(egr)a
NFD 0.31£0.02°  0.07£0.01°Y  0.98+0.04¢ 0.49+0.07¢ 0.1840.03¢
HFD 0.3740.02° 0.094+0.01° 1.44+0.16% 2.53+0.13% 1.31+0.20°
HED+ G100 0.34+0.01° 0.07+0.01° 1.13+£0.08>  2.37+0.38%®  0.88+0.17"
HFD+E100 0.33+0.01¢ 0.07£0.01° 1.16£0.07° 2.46+0.40% 0.92+0.14°
HED+ E200 0.31+0.01%  0.07+£0.00*  1.11£0.09>  2.324+0.39>  0.85+0.26"
HFD+ B100 0.32+0.01¢¢  0.07+0.01"¢ 1.1640.10° 2.444+0.36% 0.95+0.27°
HFD+ B200 0.31£0.01°Y  0.07£0.01%¢  1.10£0.05>°  2.28+0.56%>  0.8840.23"
HFD+EB100  0.29+0.01°¢ 0.06£0.00¢ 1.03+£0.06°  2.30+0.26®  0.74+0.15¢
HFD+ EB200 0.2840.01f 0.06+0.01¢ 0.96+0.10¢ 1.9940.53° 0.66+0.20°¢

Values are mean=SD of 6 mice per group.
Values not sharing a same letter within a column are significantly different among groups (p<0.05).
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4) € ks Ax 2
L 5A4E 2AEEZ] fls) ALTSF ASTE SAstR o™ 72 #HE F948< 2ozt Yehg
A ot FEEE QT =S40 YEUA d5s &< }951 2(p>0.05)(28).
HDL-cholesterol(HDL-C)-& HFD 3} Fo o ke g Aolrt flAAIRHp>0.0
5), total cholestero(TC)> HFD ¥ F&& Fo TR FY3tA =oHK0.05), HDL-choleste
rol/total cholesterolell thgt HI &2 FE2& Fo oA FYHo= l;:%k%(p(0.0S). LDL-cho
lesterol(LDL-C)& FZ&E& Fof o] HFD ol Hlgte ZHadtda dFFAs F25 F
&

T2 HFD T#E5 fFode=z 7H4sH=(K0.05). 15 HFD+EB200 :rLol 7H ol o]A L
Al

e

Lo

= QUEs B FF EYEE DL-ZH2HEY 452 AAANT I a7
© B =ue AL AT = A3 S(Table 4).

Table 4. Effects of Erjgeron annuus L., Borago officinalis L. and their mixture on serum bi
ochemical analysis in high-fat diet-induced obese C57BL/6J mice

Serum
Group GLU TG TC HDL-C  LDL-C  ALT AST
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (U/L) (U/L)
NFD 114.33+ 63.67+ 123.17+ 77.83+ 25.50+ 46.83+  91.00+
4.18¢ 1.53° 7.94°¢ 7.86° 4,234 11.462 11.142
HED 260.33+ 86.67+ 193.33% 12500+ 45.33% 6567+ 105.83%
16.37° 1767  7.61° 9.63° 1.03%  26.55°  17.13%

230.67+ 74.00+ 17450+ 129.50+ 36.57+ 64.00+ 103.67+
HFD+ G100 ‘9g"gganc "y 583 1148 5.8 769"  19.79°  10.50°

243.17+  75.33x  181.50+ 124.00=  39.47+ 61.17  103.00x

HFD+E100  “ogiyod 1970  7.58% 6.42° 5.65" 13.63° 22997

919.50+ 74.33+ 173.83+ 13150+ 34.17+ 56.33+ 106.83+
HFD+E200  “ggaghe 107722 13429  1150° 458"  17.56°  21.66°

242.00x  79.33x  181.00x 125.83x  39.00% 60.00x  108.50%

HED*BIO0 - Tog g g.11%  16.92° 833 469" 2228 2098

217.00+ 7500+ 16533+ 12850+ 3380+ 57.83+  92.17+
HED+B200 - “rgg7be g7o®  1360° 8670 217 1474 14.92°
HFD+EBl0o 225.00% 8367+ 174.83% 12000+ 3650+  57.67+ 100.17+

22.50" 7.77° 9.66¢ 6.57° 4.89 11.00* 12.25%

207.83+ 70.33+ 151.50+ 122.67+ 30.63+ 58.33+  85.00+
HFD+EB200  “gy'onc”  g77ab 11549 11.04°  4.64°  20.03"  29.21°

Values are mean+SD of 6 mice per group.
Values not sharing a same letter within a column are significantly different among groups (p<0.05).
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5 Western blot analysis

Adipogenesisel] #ost= Z7] A AL QA1 PPAR y (peroxisome proliferator-activated rece
ptor gamma)®} C/EBP o (CCAAT/enhancer binding protein alpha)e= Al Zo] oA thAal, =
A3 G5 wh-gol sty AWMz e] BeE 24-3 =3 glucose transporter 4 (GLUT4),
lipoprotein lipase (LPL), stearyl-CoA-desaturase (SCD)®} Fatty acid synthase (FAS)®} 22
ABA 2 3 Ad FAgo FAF oA JHA @edEoly 45 FASAIZ. Fagk A
W2 oA PPAR y ¢ C/EBP e o ¥&LS HFD 3 Hw3l(S u 2 FEE Fof o H]
3 oAl A3 S(2<0.05). PPAR y 9} C/EBP ¢ 9] target gene?l adipogenesis¢} lipolysi
sol #Jsl= Adiponectin® A A3 F7}8FA(1K0.05), A WAA el Eol4 E2 <l FABP42]
e e HED ol Hls]l HFD+G100 w3} HFD+EB200 ol A 7} o] 7+43}% <. lipogene
sisol]l #st= HAF QAAQI SREBP-1c(sterol regulatory elementbinding factor 1)+ FAS$} L
PLE zd3ste] APAtiALS 243 SREBP-1cd & HFD v Rt =& Fo o] ¢
A8l Sk oK (X0.05), FASS e ¥ E #Fo3 xbol7F YEtAl eFt+=(p>0.05). CPT-1
(carnitine palmitoyl transferase-1)< lipolysis &2 A XW4to] mEZEglo} 5& 533}
Al st pASEE doA AL Zeflo] #osts GiolH, Fug Az oA CPT-19
e HFD 3 dlaA| HFD+G100 3 HFD+E100 & A3 = oA A3 S7}
3151 =(2€0.05).

MF HF G100 E100 E200 B100 B200 EB10D EB20D
ITLL S —— —— — —
57 kDra
DT [ ——— —— ——
42 KDa
AR
42 kDia

FABP4
15 KDa

SREBP-1c
68 KDa

CPT-1
86 KDa

p-actin
42 KDa  ®

1.20 5 1.20

g ] hed b pe g B4 . ba = DD' ed

T o0 | e g o080 |

2 060 1 o
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DDD -!_ o SOy S SO S |y NN {8 I f N T4 Lo I " DDD -._ . O Tl
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Fig. 2. Effects of Erjgeron annuus L., Borago officinalis .. and their mixture on the protein express
ions of adipogenesis and lipogenesis transcription factors in epididymal fat. Values not sharing a sam
e letter within a column are significantly different among groups (p<0.05).

o ANE FUN MU, YW Hex FEE Jelw oEY FF FTES AYY
AR AAEE RS A

6) AlZz=4d Bt

3T3-L1 AFAFAZAAN dd8H REA FE2E 18 o9 FF £FES A
ME AEZ5ES dolrr] YalA MTIT assays AAst AME A
WAas RElx FE2E 83 o589 & EFES 100, 200 ug/mL Agstds o, =
AP & 90% ol £ AEES Ueol ddEH BYA FEE 18 o5 F
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Fig. 3. Effects of Erjgeron annuus L., Borago officinalis L. and their mixture on the cell viability of

3T3-L1 pre-adipocytes. Values are mean+SD of triplicate experiments. Values not sharing a same 1

etter within a column are significantly different among groups (p<0.05).
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