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Effect of Eriobotrya folium on Local Fat via Regulation of Lipase
Secretion
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Received: November 6, 2017 Objectives: In this study, the lipolytic effects of Eriobotrya folium extract (EFE) on local fat was
ifc"e'steegf mg\vlzmz: g; 58}; investigated in high fat diet (HFD)-induced obesity mouse and 3T3-L1 adipocytes.
plec: ’ Methods: C57BL/6J mice (5 weeks) were fed HFD for 6 weeks to induce obesity. EFE (20 mg/ml,
100 pl) or saline (100 pl) as a normal control was injected into left inguinal fat pad region, 3 times
per a week for last 2 weeks. After sacrifice, body weight, and histological changes of the inguinal
fat pad were evaluated. The expressions of hormone-sensitive lipase (HSL) and adipose
triglyceride lipase (ATGL) in inguinal fat pad were analyzed by Western blotting. Also, lipid
accumulation and lipases release were determined in 3T3-L1 adipocytes by oil red o staining.
Results: EFE significantly reduced the weight of inguinal fat pad and the size of adipocytes in
HFD-induced obesity mice compared to control. The treatment of EFE up-regulated the
Correspondence to: Woong Mo Yang expressions of HSL and ATGL in inguinal fat pads of obesity mice, as well as 3T3-L1 adipocytes.
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(voucher specimen: #EFE-2016)-2 & A4 A —20°C (inguinal fat pad)°ll 20 mg/ml& 100 pl ARG 2™, %
2 Raskgt = AR gz -?401] Y 850 A AESFE F
Akt ZF upeaol o= MFE z]HE 2 (control,

. HYUSTE CON)2 3= A& 2Ag=2(EFE) 2] thxto2 A7t
AF 19~21 g?l 558 47 k¢~ C57BL/6 (Raon A ch(Fig. 1B).

Bio, Yongin, Korea)& Fuliste], 12A]71e] =712 Y wF

o] W] 22°C+2°Co] AU-L& &} 50%+5%2] HE 2 4. §F U Moy =X

A A AR E A Holet B2 A His s 1 vl 0% A2 Wrlsly] o6 AlE U Ale AFEke
Z0l7F A5l 7Q7ke] AL T Aol AFLE QT AAA-&(PAG214, OHAUS pioneer)& o]-&3to] 15o]
E SEAY 72 National Institutes of Healtho] A& St HA F 8 A5 AojaFe npeAol 1Y Atm A

5232 74 (Principle of Laboratory Animal Care) ¥} 7 Heko @ =x5t0] AXtslelT)
gt FEAR LU0 59U Wol FEeE F
zZlof| oJAStY Y= At Permit Number: KHUASP 5. M35 X] %I- =} éxél

(SE)-16-145). A7) Z2 Y(day 46) RE nfSAS BIPA7] 5 A Es}
o] 2=(CON)I} F=(EFE) ASlR 2922 (inguinal fat

. 1X|gt Alo| Qb ol MIZR{a| HiH pad) @] FAE ZH7F A2 &5 AHg-sto] A5k A4
vk G5 95l 60% fatS gHa-st ILAH2]o](high fat B 2 BAl= 272 12 3HAI5Ee] HlES(ratio) ZLo2

diet, HFD; Research Diets, D12492)Z 657t 525ttt LHER T

5= A5 745t mke-20] AlFo] JarERH0 wk) AlF

(21.8+2.1 g)olA] F 46.2% Z7H31.942.6 g)7}F &HlH 5 6. M3l|le X|Hfo| XXIStM Iy}

FAEE EFEE 257t 15900 3814 & 6% Folokltt AGZ2 B2 A2t flel AsE A2 AS 10%

(Fig. 1A). EFE Fo]E& upeAo] = AR 2tz 2] paraformaldehydeol| A 24A17F B¢ 1451y, SES 5=
(A)

0 week 1~ 4 weeks 5~ 6 weeks
| Adaptation 60 % high fat diet (HFD) I EFE extractinjection

! | tr ot

- HFD + EFE (20 mg/kg, b.w)
- 3 times per week
- Subcutaneous injection

Right

inguinal fat pad Left

inguinal fat pad

Fig. 1. Experimental schedule (A)

Vehicle Sample and design of sample treatment (B).
(coNy (EFE) EFE: Eriobotryae folium extract,
CON: control,
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Al(washing) #g-& gl 2o HFE] U= IHNS
F83| AASFEH. 1 & alcohol 3= 70%—90%—95%—
100% <A 2 &4(dehydration) #8-& AA & o] 87
< AAT =, xylenes FYAR oto] md EF
(paraffin block)= A|Ztstaict. ede obetd E52 5
um 7FA2 2 ¥F8(microtome cutting)ole] AH-S W=
% g mf2td (deparaffinization) ¥ $H4(hydration) T4
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7. M8 X|He| X|Ediasr £

AEoflaal (HSL),
adipose triglyceride lipase (ATGL)9] @& £4317] ¢
Sto] mheA AR 2xA o2 Ry dijdS FE510]

Western blot2 AA|sttt. WA protease inhibitors

hormone-sensitive  lipase

cocktailo] 2 radioimmunoprecipitation assay (RIPA)
buffer (50 mM Tris—HCI, 150 mM NaCl, 1% Triton
X-100, 1% sodium deoxycholate, 0.1% sodium dodecyl
sulfate [SDS], 2 mM ethylenediaminetetraacetic acid)
700 plefl AEE 215 50 mge o] w4fet & dojxl o
A9l & Bradford A& AREsto] Asiaict. s
A (30 pg)S SDS 12%-polyacrylamide gel& ©]-835
o] A7)9F5= ol EHES F2 % nitrocellulose BFO
2 o] gAY, Membrane2 5% bovine serum albumin
(in Tris—buffered Saline with Tween 20 [TBS-T])& o|-&
5to] blockingAl712l TBS-T= 1587t 381 AlA5k) 1
2} A9l anti-mouse B-actin, anti-HSL, anti-ATGL
(in TBS-T, 1:1,0000& Aot 4°CollA  overnight
bindingA At M2 & HRPZI Bo3lE goat—anti-
mouse 22} FA|E TBS-Tel| 8]4ste] A-2oA 1AXF &
ot A2]$t ¥ enhanced chemiluminesence assay kitE ©|
g5t =g =459} Bactin loading control2

AHE-E AT
8. 3T3-L1 MIX|HME g & 23 |
3T3-L1 AP A E(mouse embryonic fibroblast cell

line) & ATCC (American type culture collection, Manassas,
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VA, USA)olA F15te] Dulbecco’s modified Eagle’s
medium (WelGene Biopharmaceuticals, Daegu, Korea)®l|
10% bovine calf serum (WelGene Biopharmaceuticals),
antibiotics (penicillin/streptomycin 100 units/ml; Bioshop,
Burlington, ON, Canada)7} Z3td HjFf o=z 37°C
5% CO; Al vig7lolA aiefstalet. MEZs 6-well
platee] 5x10%/2 ml& seedingd ¥ confluent AE}712]
HjeFstal, o] 57t #rz|ste] 100% confluent JE = RHES]
tHday 0). A% AIZ E31E ¢35 0.5 uM 3-isobutyl-
1-methylxanthine, 0.1 pM dexamethasone, 10 pg/ml
insulin®] Z3te &3} viz[(MDDE weksto] 33U v
St o™ (day 1~3), 2L & 2¥0ttt 10 ug/ml insulin®] =
FE AR D@EA ARt JES selskr
(day 4~10). 107+ 23} §= ¥, EFEE 0.1, 1, 10
pg/mL L= 2447 59t A okdch(day 11).

9. 3T3-L1 X|HMM|ZEo| ME=S T}

EFEQ] 574 B7IE fI5t], 3T3-L1 AHAA| 2o A
3-[4,5~dimethyl thiazolyl]-2,5~diphenyltetra zolium bromide
(MTT) assay S 4=35trh. 3T3-L1 AHPHPAIE (1x 10
cell/96 well)oll EFE 0.1, 1, 10 pg/ml s=-=2 A5}
24A17F v estoint. HiFHE A|A & MTT reagent (50
ul, 2 mg/mb)E 7Fskar Hof| ogt MTT & 2| A-3)s}
7] oM oz BlS apdsto] 447 Fet BESAIZAT
Hhgo] &=H &, MTT reagentE A|75t1l dimethyl
sulfoxide 100 ulE F7Fsto] 30E7F 83141%1 & 490 nm
i FFEE SASIATE A=A Bee Al=E AgsiA|
-2 t2(CON) I EFE o] vl &= AlAsl3ich

10. 23}=l 3T3-L1 M=o X1 (lipid drop) &%
EFE7} 22He 3T3-L1 2 Ao A 254 of m]#]
= 9FE 457 8l Oil Red O A4S AAlsHt
EFE A&7t ¢m% 3T3-L1 ALAMZE(day 1DE 1X
phosphate—buffered saline (PBS)Z A&t & 4% formalin
o= [AIZF ZoF 1Ak, 60% isopropanolg o850
A th-2 Oil Red O working solution= 2|5t A2
ofl A 1At &<t AMskitt. dA 2 Oil Red O solution

= AFskl SRR 39] AAS & s8] AxAA et
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0.1, EFE #]2]%2 0.7+0.12 EFE 2] &3]
30% A2 A dase Uehldek(Fig. 2A5 P
<0.01). Tt EFES] 2HA| 3 7]of] m]2]= dgke 27|
otz oz gt A3}, YA G5 A e tixw(CON)
o] M| A9 HIZE(149.1+10.8 um)oll H]5)l, EFES #]2]
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Fig. 2, Effect of EFE local injection on the weight and fat diameter of inguinal fat tissues, (A) Morphological changes of inguinal fat pad (upper panel)
and relative weight ratio (lower panel). (B) Histological changes of inguinal fat pad indicated by hematoxylin and eosin staining (upper panel) and
relative fat diameter ratio (lower panel), Magnification is x 100, CON: control, EFE: Eriobotrya folium extract, **P<0.01, **P<0.001, versus the

CON group.
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<0.001; Fig, 2B).

2. EFE ZAX 2|7t XY gL Wio| 0Kz FY
EFE 2487} ARsa4 el HSLI ATGLO] 2
o] n2]& 9GS Western blot HHH o2 BAgF Ax}
gAd5E B gIxZ(CON)e] HSL =H3=ke |
(1.0£0.3)2 3}92 w, EFEoA 1.8+0.52 #2421
71 Yebf AcHFig. 3A). =g ATGLO] oA thx
TH(CON)ol| HI8](1.0+0.2) EFEES AHalgt 2]3rx2]o) A
o)Al £7H2.4+0.6, P<0.01)E LFERY ith(Fig. 3B).

0% l‘ﬁh

3. EFE N EZA 7}

3T3-L1 AATA| 20l 4 9] EFES] Al i5A4-S <hels)
7] I8 MTT assayS 4~F5t¥ . EFES S E =2 A 2|5t
of M| &g ST A3t hx(100.0%+10.8%)
15 0.1, 1, 10 pg/ml A=et FolA 22k 102.6%+
2.6%, 99.7%+6.9% D 101.0%+6.3%2 A|E ABEE]
FolA Q) FFE A2 LSheh(Fig. 4). A% Aol met
EFE] 39 0.1, 1, 10 pg/ml2 AAste] 25|
A= HEo

4. EFE 2|7} 3T3-L1 XI4HIES| X7 4ol 0l
£ 93y

EEF A2] Al 21%=(lipid droplet)2] E3] =5 &l

(A)
HSL - :
pactin | N
CON EFE
25 .
- _
££20
o =
Zs
(=5 £
o
-
7S
-+
=£

CON EFE

St7] 9lel 28ke 3T3-L1 AgA| 2] EFEE 5=2(0.1,
1, 10 ug/m) & 24A17F 425 & Oil Red O Aoz A
Aol 1097 Bete ¢ =3k 3T3-L1 Z]HW]EQJ MDI
Lol A= A W 28 FAdo] S7tE| o] g AAIE
oA e] 2 gHlstyint. vhH, MDIo] o8] 29 A
T+ EEF 10 pg/ml AgolA o8 o=2(P<0.05) <F
20% A& 7Haste Ao 2 vEhdtFg, 5).

150+

100 T —_ T

50+

0 T T T T
+ MDI

3T3-L1 cell viablilty (% of control)

— 0.1 1 10 EFE (ug/ml)

Fig. 4, Effect of EFE on the cell viability of 3T3-L1 preadipocytes,
3T3-L1 preadipocytes were treated with EFE at 0.1, 1 and 10 pg/ml
concentrations for 24 h, Cell viability was determined by the MTT
assay. MDI: differentiation media containing 3-isobutyl-1-methylxan-
thine, dexamethasone and insulin, EFE: Eriobotrya folium extract,

(B)

f-actin s -
CON EFE
4_
g S e
=z 3 —l_
w =
g3
g § 24
=5
“ =
=% 11
<&
0_

CON EFE

Fig. 3. Effect of EFE local injection on the expressions of HSL (A) and ATGL (B) in inguinal fat pad, HSL: hormone-sensitive lipase, ATGL: adipose
triglyceride lipase, CON: control, EFE: Eriobotrya folium extract, *P <0,05, *P<0,01,
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150

100 —T—

QOil red O staining
(%o control reletive)
(2.
<

+ + MDI
1 10 EFE (ug/ml)

T
4 4+  MDI
1 10 EFE (ug/ml)

Fig. 5. Effect of EFE on the lipid accumulation in differentiated 3T3-L1 adipocytes, Cells were stained with Oil Red O to visualize lipid droplets by
light microscopy. MDI: differentiation media containing 3-isobutyl-1-methylxanthine, dexamethasone and insulin, EFE: Eriobotrya folium extract, *P

<0.05.

(A)

+ MDI
_ 10 . EFE (ug/ml)

EZ.D—
Z L
= 1.5+ *
g I 1T
£ 101
Z
2
£ 0.5
=F]
Z
0.0-
= + + 0+ + MDI
- 0.1 1 10 EFE (ug/ml)

(B)

+ + + + MDI
- 0.1 1 10 EFE (ug/ml)
ATGL  |o % s e

5 251

-; A&

S 204 - T

= o

< 451

s T

w

§ 1.0

(=

= 0.5

[

D 0.0 .

; + + + + MDI

- 0.1 1 10 EFE (ug/ml)

Fig. 6. Effect of EFE on the expressions of HSL and ATGL in differentiated 3T3-L1 adipocytes, MDI: differentiation media containing
3-isobutyl-1-methylxanthine, dexamethasone and insulin, EFE: FEriobotrya folium extract, HSL: hormone-sensitive lipase, ATGL: adipose

triglyceride lipase, *P<0.05, *P<0.01, **P<0.001,

5. EFE X 2|7} 3T3-L1 X|HiN|ZEof|A| X|HHESHFA Hiod
of Oxl= Y%
w=3he 3T3-L1 A2 EEFE A 2{stal 2y
Atel] Trofshe AW G491 HSL 2 ATGL2] grado] o]

Z9EA| o1 MDIZEe]l ¥]s] EFE 1, 10 pg/mlE 24417+ ]
2]gh FollA= HSLe| Wdo] thxtol |l 212t 35%,
57% S7totdth(Fig. 6A). T3 ATGL Thifd oA =
1, 10 pg/ml Aol A 217} 75%, 89%= Z7fot= AL 8}
Ql5tAcHFig. 6B).
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