wo 2010/087565 A2 |1 IO 0O 0 OO AR OO

a2 B P2 G 93lo FAE FAESY

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

19) AAA A AXE7)F
ZAANTS
@3) FAFNY
2010 ' 8¢ 5 (05.08.2010)
SAEEH
AGIK 31/4525 (2006.01)
FASEAS: PCT/KR2009/006207
SAESLY: 20099 10 € 27 € (27.10.2009)
49 gk o
FA: haro
LAFAAR:
10-2009-0008026 2009 \d 2 ¥ 2 & (02.02.2009) KR
9 (US &(5) A e BE AA o] giste]): @

A st ALY 8@ (INDUSTRY-ACADEMIC CO-
OPERATION FOUNDATION, YONSEI UNIVERSI-
TY) [KR/KR]; A1 &A] At AlEF 134 A9 &
3L, 120-749 Seoul (KR).

a4z A

g zE QY (US o dale]): dej M (PARK, Tae
Sun) [KR/KR]; A& A] Ao+ 85 740 HA A
YolTE 104 F 1903 &, 120-734 Seoul (KR).

84)

(10) A F/NAS
WO 2010/087565 A2
g <l o] 34 (LEE, Hee Sook) =; A &4 A9
e 837-11 HA FH2AE 1404 & AT A 5
W EAFE- 4, 135-754 Seoul (KR).
AR (=] AV} Qe &, Ve W LE FH
Ul HE e HI3E 9319): AR, AG, AL, AM, AO,

AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,
LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SF, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARF (4] EAVE Rl 9, 7R BE $F
AU d89 BEE 93519): ARIPO (BW, GH, GM,
KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW),
F2FAlo} (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), -+
& (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR,
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT,
NL, NO, PL, PT, RO, SE, SI, SK, SM, TR), OAPI (BF,

[CHS 3 A%

(54) Title: NOVEL USE OF PIPERINE

(54) &9 B g glel Al

o B8E

Fig. 2

50+

==ND «=HFD === Piperine

(57) Abstract: The present invention relates to a
novel use of piperine, more specifically, to a phar-
maceutical or food composition containing the
piperine or a pharmaceutically acceptable salt
thereot as an active ingredient for preventing and
treating obesity. The present invention provides a
composition for preventing and treating obesity
containing piperine or pharmaceutically accept-
able salt as an active ingredient. The composition
containing the piperine can be effectively used for
preventing and treating obesity by weight loss and
suppression of intra-abdominal fat accumulation.
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e AT oR 2obshe vt o B A58 2 =mS AT L E o
e = o] G5 EdtehE A2 WA F4 A, AT
w37F e A ARE Hoto] g o2 ARG S ATk

[67] 5 1% 3T3L1 Al 2ol A o] o] A {2 5-8F A & 7HA) 2 X =4
AA| 2 IHB)E e Al o)tk T Il 5T of] e Him ek 2 EA] G Sl
Student's t-testol] 2] &l *P < 0.05, **P < 0.01 B=+= **P < 0.001 9 A 2] gh=-
SRR

[68] 2w AdAo)l& AFH g nh-29 AF(A,B) B AFTF7FO)S e
Aolth (M=% wsl: (A, Byl 45 g 12]3L (8] A /10 FI[(A)°] 725
w9l d(day)]. T 13 Yol & A= E A S A2 one-way ANOVA ™
Duncan's multiple range testE &3l P <0.05° 4 2] & el T,

[69] 38 A o] & A FH g nhg-29] Aol HFHFEA) R Aol g & B)S HER
Aot} W 1Y 3 9 of] T2 AR A S 512 one-way ANOVA ™ Duncan's
multiple range testE 5 3l P <0.059 4 2] ¢S YElA T FERS 4] o] & & (food
efficiency ratio)S 2| 7] 3}, & A FALS 7|7F o] A FF 7S A EALS
713k E]te] Aol H F(g) &7 HE Fho .

[70] T4 A3 A o] 2 A H G oo vhel A2 o o g1 LA =
L-ElH Al o] Tl (epididymal : 3182 HE, perirenal : 217 1H 2| ®} mesenteric :
kA v, retroperitoneal : $-3 A W), -2 H9] o] )4 HF 22 A o A
Tl e 32 o] B FAF = A $E 21 one-way ANOVA % Duncan's multiple
range testE 53l P <0.05° 4 <] g el

[71] 5w AdA o)l & A F g nhg-2o] Fopd WA AR S vrER A o] T

[72]
o] AAE 93 FH

[73] o]}, ¥ g5 A A] ol of] o5l Al e] A gk,

[74] w, 3h7] A A ol 2 g S o Al Sk A B g o] i o] 51|
2AT ol of] g7 ¥ = S8 of T

[75]

[76] <A Ao 1>

[77] WA ABAFEFS AA§ 5 &9l

[78]

[79] <1-1> Al E 8 & 2 Oil-red O € A}

[80] 9] 9| € (piperine) o] A|A| ] -3} B A Aol ] x| = Oﬂ%kg * 7}5‘}7] MKl
P2 XA SES2(3T3-L1)S AFESFA TR, A Al 341 3T3L1 Al 322 12-4
ZH o] Eof {-F38Fal 1% 3| YA ©1-2= E 8l Eulo] 2l (penicillin-streptomycin), 1%

H] & =0} 11| %= Ak (non-essential amino acid), 10% -$-Elj ©} & % (FBS, fetal bovine
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[81]
[82]

[83]
[84]

[85]
[86]

[93]
[94]

serum)©] 3 7} DMEM Wi A & AF-&-3810] 37°C, 5% CO, M 7] ¢l A
=5 A E (confluent) 3t A Bl 2 A} 2 w7} %] vl kAl Z v}, vl @k 3T3L1 A &
DMI [0.5 mM o] &€ -v] €l %€ (isobutyl-methylxanthine), 1 uM

o) A} ] B} <= (dexamethason, MDI) ™ 1 ug/ml ¢1& & (insulin)]©] 5 7} vl & < of] A
o] 51k vl Falo] sl A A 3 (differentiation adipocyte) = W= $-, 1 ug/ml

o4+ S L35k DMEM v F o] A o] E71 t] v kA 7] H A A< 3)

A Wk A 3E (mature adipocyte) 2 W-3FA] ZA T 11 F-of| = o] & 714 © & DMEM
o FolE s s A 1024 7F T Wl g ko] gkl bl A A (fully

differentiated adipocyte)E & J A| 7 T}

3T3-L1A| 3ol DMIZ 3 7Fsko] 8kA 7152 3 E-E o] 5 (4 o2 v H &
0.1, 1, 10, 50, 100uM & == v Aol X 2] 3} 9t} 7 3 712 Sigmaol] A
T4 8H3 AL, DMSO0l = o]A] AR-E-3131 0.1, DMSO Rt 3 73t
=79 T & (negative control)S A @ ol SESHA| FTF, F 14D 7 vl slo] 7317}
A Al A ol vl F RS A A SFaL sk A A ol Sk A E
A 23T, o] Z 913l PBS(phosphate buffered saline) @2 M| 325 23] A & g -
10% buffered neutral formalin & = A 3. & 1A 7t 314 3} 31 t}A] PBSE. 13] Al & -
5, AS 5ol A o= F A AMAI7] %= Oil-red-O @44 1 mlE 12-€
ZH ol Ed| 7talo] 1A15F Bt A& el Al SRR 28] Al F 83T

13819 3T3L1 Al ol 3tf-8 AN FEE 4517 Y A" A&
1 ml9] o] 23 EF2(isobutanol)®l] <1 3=, 600 nmoll A O.D 7+ =431 vh.

1A, o)A BiEo], 39 #S 3T3L1 Al Eofl 23 A3} 10 uM o] 49
FToA s gEA o2 AT AL EsHE ol 8k A 7
Oil-red-O & @A A3 ko] b8 A A3}, JA] 55
fkol 7FA3F A TH(X2 1B).

<A A d] 2>
Ao A= 2 Xu 3 7rAF 3 89l

2-1>AFH Az L LI FTEY ALS
WA G ol A A&k 1] kA o] 3= 31X W] o] (high fat diet, HFD: 40% fat
calorie, 17 g lard + 3% corn oil/ 100 g diet)©| ¥, 3] #| &l o] 3 g5 4] o] = HFD <}
Z/Jo] sdaly 5 0] 0.05% =2 2T o, 4 g2 o] (ND)+=
13

x).
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HHd APl =%
gt QoA ol(gkg (A=A (T 7] 2 o] (g/kg diet)
diet) o] (g/kg diet)

7HA 2 200 200 200
DL-H] & 2.1 3 3 3
ST At 150 111 110.5
FHARL A 500 370 370
AZZQ 50 50 50
ST 50 30 30
glo} - 170 170
B ER] 159k 10 12 12
g 53k 35 42 42
FAHEEEHoE |2 2 2
e Eate B - 10 10
tert--E] Slo]| =2 F = 0.01 0.04 0.04
o #H - - - 0.50
=3 1,000 1,000 1,000
A k(% Z22) 11.5 39.0 39.0
% 95, kl/kg diet 16,439 19,315 19,315

[95]

[96] 5559 7 C5TBL/6) WF9-22F AL PALE 2 15Y 1 A A o 213421
-, e el mhel NDa, HEDE, Z1e] ot 9] 15 0. 2 Q) 9] vl A| 3fo], & 10574
AR EFA T 2l o] = wld @ A 10~114] Alo]ol] &3} 87 333 o, 2] o]
AA e v, 18531 A2 3l gk iA Sk AR A FH o uhE
HA=d ASHstE 7] Ha) AFR S-S Al 8k 241 Foll A
SR

[97]

[98] <2-2> AF, A ANEEE D WFAYL FA A

[99] AR Z 107 AH AR F AT AT R 1057709 Al eSS 54T
A, 20 W0, a2 o] th &7 (HED)ol| 1] &f 21§ &2l v a8

[100]

10

AFAAZ Toll A HFA

=0 o=
TS 4 AT

530 o), A v|ibest 54|

=z

%0

] 40%, Z12] AL P A A S5 7T

A4 o] 41 A F
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[101]
[102]

[103]
[104]

[105]
[106]
[107]

[108
[109
[110
[111
[112

[113
[114
[115
[116
[117
[118

—t e e e d

[119]
[120]
[121]

o]
H$k, 2 o] § - (food efficiency ratio, FER)<> 2 g 4] o] &3 2 HF
S| U7 & F AF 7|0 R sk, AR 7|3 F<k

2] 0] §.£&0] 64% FAto] I H A A F A G A S

UE 7S FElA I o] FoHE o 7 ST

ob-e], A=A 2ol dal A= A B 12407F o) FAAI 5,
)] )
o~

t] o & of] ]| 2 (diethyl ether) = v} S+ A E ol A & o T}

IR S ) T e = o e A B S v P e R e S R =R A L e

AF 3] 0.1 M 4S8N (pH 7.4 0= Al A& 5, FAE S48
1AM, 4 Y E 5o A Hzo], A%l A o] & 1057 AFH AR F- - ar kA

A AA, A 2 S8 X A S S A v, o Z 9 (HFD) o

0] &) 9] ¢l A FH ol A LA E A 7E 63%, A H A A 7] 85%,

B AE A 7Y 68%, -5 3 A A7F63%, el AL o] & HI7HA A&

et S AT A7 66% o ok Al FATE & 5 AATHP <0.001). whebA

9 # d 2 ol g gk A S A D A AR dso] g1E Sl

<A 29 1> AHA]

317 s 3% - B AbA| Alzu ol whebA 7] Lol %18 o]
2AE A 23

] #H 2 50 mg

ARAEZQ 22y

<Az 2> FA 1

3l7] s 3%k - B AA Alzu ol whelbA Bb4 ko] A&
A 238} T

3] #H 50 mg

AR AE R Q2 400 mg

Z-El|ofl Ak vl 1u] 47 5 mg

<A Zd 3> AA I

al7] S E3he 5 5] AA Azl whekA el sk A&
S Ay

31 9 ¥ 400 mg

AARAER Q2 100 mg

2B oF 1% mhILuI 4 5 mg
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[122]
[123] <Az 4> A A
[124] 29 F g} 55 %%, ol ah Fal% 10 3%, v Evl B, 4
0.01%5 %%, 1 EFR] B6 4 0.01 5%, DL-W E] 2.1 0.23 %%, 2= H o} At
m}:mh?rm TGP, T 222 5F% R ST AR 185 3%t ¥ A | 10
2o 2 )| k8o B4k b o 2 Bl A o] AA|E A %259t

[125]

[126] <A Zd 5> q=A 1

[127] 3l 7] A -8 &3 ek 3 T3 e A AlzxHd uhekA AetEl g5
F %15}k 7“ A& Azt

[128] 3] # 30 mg

[129] @ 100 mg

[130] AR AE R Q2 400 mg

[131] Z-dlo}A 4 vl Z1H 45 6 mg

[132]

[133] <AIZd 6> €A I

[134] al7] it £3ek 5 B e Aol whaba] Aty 3 <ol
FH 8k, PEAE Az

[135] 3] ¥ 2 300 mg

[136] S - 100 mg

[137] HAQAERZ Q2 100 mg

[138] Z-El|ofl Ak vl 1u] 47 5 mg

[139]

[140] <A Zd] 7> FAA]

[141] 49 ?*P?ﬂl A zuy ol whef &4 5-S FAE SRl 833k a pHE
oF 758 ZAT U 817 U A AL AAE FAE SRTFE2m & F
SR %XJ alaL Wt Al A A FALA S A 283l T

[142] 37 & 100 mg

[143]  FAME TRF AF

[144]  pH ZHA A&

[145]

[146] <;ﬂ]3<_<=4] 8> A4

[147] An), B, ZA SEE A9 o R At A 7 x2A 7] AL wjAE &
—Emﬂ 712 YJE 60 vl HdE wrEAT 1A, A4, EAE S A9
W02 WA AZAIZ AL e & 7] 2 R 60 Ha] o] HEE
THEAT 7)ol A AT FER, TAF W <A 159 FIAE FEES
5o v)& =2 v g}elglv.

[148] SEF 3 30 FH%, S 15 5%, 1 20 5H%, AR 9 FH,
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[149] THFENT TF%, AT 8TH%, 8N T TF%,
[150] A A3 FHF%, A 0.5 FF%, A3 0.5 FF%
[151]
[152] <AZd9>FYA
[153] A HWo] 220 TF%, B 769 3%, ¥R 15F% X &2 5F% 9=
0.1 TZF%E igtste] 749 o= FAAES A=x83UH
[154]

[155] <A Z <) 10> 7111*4

[156] e 60 THF%, = 39.8 THFR 2 T
vjghalo] Bk WhH o 2 AT & A 25kt

[157]

[158] <A Zd 11> ¥ 2 A

[159] B 153 25.59 %, 578 19 22.22 5%, AWM 4.80 TH%, 214 0.73
TH%, XF0.78 THP, BAEY 11.78 TH%, T 5F 1.54 F%, 532 0.17
G, O FAUER 0.16 = H%, B715 1.45 =%, v € B,0.0001 %%,

JEFF1 B,0.0001 F%F%, 2 A 0.04 5%, = 20.6998 5%, A A 51+ 1.16

%, U811 029 TF%, A1ALLEF 0.03 5F%, 22D 029 F% X

B 5727 2%t A 1 SHRE wigste] 4o W o= njaAS

A Z2 34 o}

just

T

[160]

[161] <A Zd 12> 8

[162] H0.26 =H%, XS EALolH] = 0.0002 5 H%, L ZE AFolR] = 0.0004 5 %%,
Dt ST EF 0.0001 53 %, 94 2] 541 0.0001 & %, ©] =&
0.001 =%, L ZEAF0.002 %%% ! 5 98.7362 5 F %} AU 1 TFRE
v elalo] Ay vk o 2 A7} &5 2 A %359t

[163]
g ol &7+

[164] 7] T Eis o] 2] AL TRk 2B WAL F4 A9, AT
bz T Lo kel o ul A 8E ko] fra5kA ALe-E = ek
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Fig. 2
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Fig. 3
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