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(57) Abstract: The present invention relates to a
2.5 1 composition containing Rubus coreanus extract
or a fraction thereof as an active ingredient for
decreasing the PCSK9 gene expression increased
by a statin-based compound or for increasing a
low-density lipoprotein receptor (LDLR) de-
creased by the statin-based compound. The com-
position of the present invention can lower blood
cholesterol level by improving the expression of
a low-density lipoprotein receptor by means of
inhibition of PCSK9 gene expression. In addi-
tion, by lowering the amount of cholesterol in
blood, the composition can be utilized in preven-
tion, alleviation or treatment of metabolic dis-
cases such as obesity, diabetes mellitus type 2,
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Ao oBZN DT WHEE FH HE Y] FAEA EF
ZUl2~HEFY 55 et 288 shgtEo] AR A =8 A (low
density lipoprotein receptor) 2] & T7HA 7]+ A Q=2 e A A A R, Rt =
PCSK9 - z}2] ¥hed & M A} 2ol A F-7FA] 7] = 2F-8 % $Hf(Janice Mayne et
al. Lipids in health and Disease 2008, 7:22).

=, 28t shgt=o] vy A Ql nEH A EE F 9 oF= ol V] kAR,
PFA o m AV 28e A gt &S Tl ST AR &l H] | st
FU 2 ES AA A KEkaL, H 2 &'l ol ste] Had
F 5~6% U] 2dh= 5ol 13tk 18] & o] {7k ~EHE A 3hgta o] ]
nfe} gho] PCSK9-& E7HA 71 7] w2 o]t}

$l3H, PCSK9(proprotein convertase subtilisin/kexin type 9)-= A 3= 2o & 2)| 5F=
A 5 A ekl 4284 (low density lipoprotein receptor; LDLR) 2] EGF-A 5= {12}
Agtsto] A E W o5 e 5, Al £ W] go] &F(lysosome)oll 4] LDLR7}
FalE 4~ Q55 8= w2 o]t (Horton, J. et al. 2007 Trends in Biochemical
Sciences 32: 71-77). PCSK9 #731 2ko] & o] Z-743 4%, LDLRO| 74: 3}
435 ZU2EEY 557 5 A438] S8k, PCSK9 &4 ©] 78k 85 34
= 91 ¥ ©](gain-of-function mutation) 7} ) &= A= A4 A A 4 7154
=9 2~ B & @ F-(autosomal dominant familial hypercholesterolemia)©]
ulH) 5} 31 (Abifadel, M., et al. 2003 Nat. Genet. 34: 154-156), 5T & PCSK9
A Ao 5} 75 0] A E A 75 =< o] (loss-of-function mutation) 7}
A= Aol A 5 LDL-Z 8| 2= H E 9] 55 7F A4Sloll Hlahe] A H o
Ao wEH Agkel Wy ghgo] uf-§- v Al o] B a1 ¥ 3l th(Cohen, J., et
al. 2005. Nat. Genet. 37: 161-165). T3, PCSK97} Z 4 ¥l m}-§-2~¢] 4] LDLR 9]
U F7E7F vEtu, 5 LDL el 2~ EE9] s Ay o] RaE At
(Rashid, S., et al. 2005 Proc. Natl. Acad. Sci. U.S.A. 102: 5374-5379). w}2}-4] PCSK9
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L8 A FEE Wi, e o]l 5E 28 e HE A sl s

| Al & 2] LDL % (uptake) & W3} Z A2 35 Bl = o|r}, #=
Al a2~ EFE (simvastatin)2 Y5 A 2] $F Al o] tiH] gt A npA~Eld 2 52 4=
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A Aebel WA, iz A PA Bz A AR, LA Ei= §OIA 9

o] FEel 4 QAvk. E, ol Gz nEA, B Fof REA, A,
1

LI
2~ O (@) Kol [ 2= 5 =] e X
8 Tz A3, 80 24 5 R 5 YTL Y, BEA FEE e
¥

oo ¥ Fol AR HIFAIRE TP FEARE FEO o] 278
FEA7 = FHH O R ALGHE Qoo 9l A f F7] FED 5 ek
ool WA g BEL ELLOR G54 T RE B S55T T
B R TAHe] ok 419 AR B7bAE A, B B 235t
47) SEAR F7ske] o] 8 5 vt

561 Bwel felatd 24 ® wi AR A AR v B2 Aold] 483 5
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[58] olat, A& o] &3lo] & WS v L et Al A starat gttt ol &
Ao = @ EA g Brp A A o= A shy] 8k sl o R kg o
H 7t Ol% o] o8l Aty A FErhE A2 Fal Ve tokol A Ak A A&
7421 el Al 9ho A8 & A o)t

[59]

[60] AA 1. 7+ Al EF(HepG2)<] ol &

[61] {POL d| 3% 5(HepG2)+ ATCC(American Type Culture Collection) A}l 4]
Tt A8l 7k Al 325 (HepG2)+= 10% FBS, 1%
Ay A d-~E ) Enlo]ilo] 3 3H DMEM/F-12(Dulbecco's Modified Eagle
Medium: Nutrient Mixture F-12) 8] %] & vl &F&} v}, A7) A 3E+= 37°C, 5% CO,
W k71 el A vl ¥k Gl ar, v e Al = 249 EF o] Eof A g 9] Al E(1x105
cells/ 50040 wel)Z -5} 0] 288 513t} 249 Zdo| B0 A EE B8 3
A E7F 2480l hA 3] B Mg BFS 2tE T M ETT75%]
3 3} % (confluence)®l] =& d-S w AL-8-351S] T

[62]

[63] AAd 2. i FE2EY Ax

[64] HEERET FEEY AX

[65] 12} 200gel th3le] 202 &S 718har, 90 WAl 100°C2] 2ol A 2 W]

3AIZE B R F, FEES o] i) o] Fol Ak FH VIR w5eha,
SANZV]E ol &sto] A xSt F5 BEA Ay FEES AT
AFE-317] 8ol 10%(viv) DMSO®! =] A3} T},
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[66]

[67] 2) ERA &S FEE AX

[68] E5-2) 200g00] thake] 202 80% ol ¥F-2-2 718Far, 20 W A] 25°C 2] Zg-oll A 22
WA 24A13E B A A g F, FEE5-S o] Fel STt o] Foll S wHVIE
sEFotal AN X E o] &ste] At A xste] 5 B ol v
FEES Aol AHE8H7] A3 10%(viv) DMSO® =] AL-E8-3}3l T},

[69]

[70] A Ao 3. FA| HdlolA] o] Alo] A| 2] &=

[71] % 19 A8k ule} 7Ho], PCSK9 €7 2} o] w3 e W 3] & 2-2l3)7] 94,
FA B gholA] o) Al o] Al 8l FEHBhaL, B 0 & 2HgEhA ol B
3ot}

(721 RIZFPCSK9 F31Ake] TR W E|(SF 1.5kb)E W Eo] A5 etopbA] 2] e o

S22, HepG2 Al 3ol U] &4 %9 (transient transfection) 8t 3L, 20uM ]
W] ¥ (berberine) 3} 200ug/mé 2] W 2| # (berberine)= X3 5F= ¢

% E(Coptis chinensis) & A 2] 5}o] 24| 7+ & <F HH ksl T}, o) 3,

Eo| FA|H el A o HF AP E SA st AAE 2 2A)°l 7HASS T
PCSK9 FAA} 2l & Atz Ao =2 e = Hﬂ = W & (berberine, 20uM)
D W2 H S 2351 & €4 35 E(Coptis chinensis, 200ug/ml)S- A 2] ¢t
735, PCSK9 F-7d ko] @ #Fo] B4& »o| =] A& g vehicles # 2]
st ol vl el d A S A FhashE 2lE Felsk it

[73] LESH, Q17 PCSK9 F-AAe] 2 e & 24 &bl ¢hel A 9l SREBP-1c
W W & 2] E B 9} co-transfectiond}o] X 2R H A o] T8 A
3‘%"‘{16&23 A, g of] ARGE FA| T dholA| Bl EH EA o] YA R
2gst il g d T AATHE 2(B)).

[74] ol s} AA[of|o| A 3= - A A o] A -5 FA| H 2ol A o] A o] A A&

o]-&3t 3

[75]

[76] A Ao 4. PCSK9 A A} o] Z2HE B9 HAL Ao HSLE o] &3
24344

[77] 185-2] gtokA)] gho]l B efg] Fol A4l PCSK9 f-A Aol vt &S T AN 4= 9l &=
oAl FEES AEsH] fste] FAIH etol Al o Alo] & A A& T

[78] Q17 PCSK9 X~ 2 BB (°F 1.5kb)E E 33l FA| 3 2holA| 2] B (luciferase
reporter) = HepG2 A 3£ of] A 3} & 2 & Q] (transient transfection) ¥, 200g/ml 2]
grofAl 5= 1858 Mg ehal a2yl F ot vl st nt. o] 5, Wil &)

FA ol A W A5 2 S 3ko] PCSK9 F-4 #Fe] uh&l & 7.%&%1 7]+=
ok S AT A E #249] FoFA FEES 5 H olehE
A= As =

F2E 5 oA g4 08 PCSK9 54 2o W& k-8 714 A
3% 5 4of] 7RI BT



12

WO 2016/182161 PCT/KR2015/013365

[79]
[80]
[81]

[82]

[83]

[84]

[85]
[86]

[87]

[88]

53R 5400 RAIGE #249] FHoRA)] FEE 2 HEA FEEE FAAEH U

AA e 5 BEEA FEE O, B 28R A 3%
PCSK9, LDLR % HMG-CoA reductase -+ 2 A} 9] 23

Ao 4ol A DA G FA 3 efofA] o Ao] 2=1g]
tagman probe & 283k A A7 3 a A JH @—(real—time PCR)E ©| 83}
B34 5 v B A 3 EE A A FEEo] A E S
] 2] PCSK9, LDLR 2 HMG-CoA reductase - MH W M E LA el

100 2 200pg/mé o] -2} FE2ES Wy 52 10uMe] Aul~ErEl 0, 1, 10,
50, 100 2 200pg/mi 2] HE-A} FEE =2 H =24 a(berberine 20uM)= | 2] sFar
24A| 3t EQF ksl Sl T o] & M| EE ZFH total RNAE Shal o A A}
F3ta A 1258 (Reverse Transcription Polymerase Chain Reaction, RT-PCR)<-
o] 23l cDNAE 314 3}aL, tagman probe & 283 A A| 7H

=58 A A W& (real-time PCR)S 58l PCSK9, LDLR ¥ HMG-CoA reductase
Frazte] B W E FA kgl

10uM e A up2Bt RS- A 2] 8kl o], PCSK9 #42] & o]
Z 718 AL(5 5), HMG-CoA 3 &4 A A2 whdl o] F713 AL
elstglet. A v Bital FEE v 2 Anaud g B FEES
-8 Al gl-& wj= PCSK9 R #Fe] e 7F43tSla1(% 5), LDLRE] e
S7FeE A 2 (% 6), HMG-CoA 3+ F.4 f7d o] & Zhashs 4l &
S5 ATHE 7). & A A ol o] A o] YA q] - 20uM <]

=¥ (berberine) & AHEEFR oW, E g o Alul At I B R4 FEEE
iR R U= A Bl R A R SR &Jﬂr—nola}% e gl

=

[0

HAAld 6. BERAFEE DS, B 28U S EFH HE AHHAUE d 9
A X 9] LDL ¥ (uptake) 3 ¥ 3} 4]

A e 49} 59 AR HE, Bl ol A A Fsh= A Al A 29] PCSK99] 4
A A ¢} LDLR 4d F7F 235 Vet :‘ﬂ’dg}ﬂf’—ﬂfﬁ ol gk & 17t
A L] LDLe) thgt & 2] W Elo] Gak& A=A & gtz
& 333 A ¥ LDL(fluorescently-labeled LDL)-& -85}
=& 2uE e 8 A2 ¥ S vl o] Al E ] LDL uptake ™ ¥ 5}

HAS A AT

T-A A o2, 964 B A FErdulek Al 3| .;,k = ]O] E (white clear-bottom cell
culture plate)©l] 3~4x104cells/ ¥ 2 W3}l 3 3} media), 244 7F vl &F &,
Serum-free media® nL3H5}o] 24 4] 1F 7] oA EH(starvation)?-_ |BEas=
7] o} el (starvation) ¥, media A A8}l A & S (o] Alo] Y=g N o2 A F
10042) 33] A A8 T 7 D 1049] 63 33 ¥ A ¥l (fluorescently-labeled) LDL
2 900 2] serum-free medias ¥-3}3L, 24| {F 5<F A 2] 513t} LDL &2
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[101]
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Eo]42 221t 7] 14, 10400] @ % EA A %S (unlabled; UN) LDLS Lol

] 2] 3} S THUL-LDL, compete out the signal). 244 7F =71l & 3, Al 2 & 48]
AAB AL, o] F o Alo] $E& NS A 100pH FF5haL, ‘?r‘ﬂ w4171l

% g-3)o] Z 7L M E o A T sh= &3S 54 (Ex/Em=540nm/575nm) 3} S 31, 1
A E &= 8o YT

1 A7, & 8ol YR BEef o], HepG2 Al £l A &334} &=
Avtagel i 5382 s B8 A8 dS W LDLY Y& A4 ®

srolshl F7hA171% Aok ehygle,

i
il
uo)
At
I
rlo

AN 7. 4008 TN e BEA Q5 FE RHE AR
By} A5 2a ol EASHE thel shahg Sl Belsheld Yol
ARG S w71e] RS Slskel RA MO R o] §3]3= )

G & o]-&ste] 53t

B F 0 A2 4 o)X gk 8] Aol 2] #-1ll(solvent partition) & ©]-8 &t
HhH o 2 Al Wl ] o 2= B3 & hk(hexane), o € o} A H| o] E(ethyl
acetate), 52 (butanol), & 3} & = & ¥ & (chloroform) 2. & o] F o] ] =
ol

olol], & Wy o A = Hi- At 7 FE =l n-F4H(n-hexane),
& & 5 3 & (chloroform), ol & o} Al E]| ©] E(ethyl acetate), - §F-=-(butanol) &7 &
=i 5O R HIMe 3 Al A o2 HEsle] Zhzbe] SR et
ekl

71 A3} 0.66g2] n-&)4Hn-hexane) w & &, 0. OSg/] £ 2 & ¥ Echloroform)
T8 E 03g9 o€ O}Xﬂ E] o] E (ethyl acetate) & &, 5.0g2] +EH=-(butanol)
I 2 27889 & HEES 553

H

A Al 4 8. A EdF FEEY REES o] £33 PCSK9 FAA 9] T2 EH
599 W} %fé gl

A7 AA e 7oA g 58 2 HE =& o]-838Fo] PCSK9 22 = 5 B (promoter)
S

il
ox
I
4
)
ol
kol
olr
ot

]_
o] B A5 FE R0

= n-FHHx) w8 &, 223X 5(CHCL)
&, dleolA H o] E(EtAc) € =, FEZBuOH) & 2 = 8 =(H,
0)< o] &35}o] ¢17F PCSK9 &2 W E] A o] 1| X o 32 FA| 9 &}ol A
2| 32 E ofAlo] & 3 5ttt

A7 ZAztel e s s REE Al S dl, thE g =l v
FERIXE FEEH ool H | E &M 27 U B sl A 1%k
PCSK9 Z 2 FE] 2] B o] &4& A 3h= A& A HE9)

AN 9. HEAR QT FEEY EEES o] 2B A SFEA R A
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Al, PCSKY -+ Ap2] 2 w3} 4

271 AA e 7oA AA G FA|H ol A ofAlo] & o] &3 2Hed AR E
gelstr] A she], Bl- S5 A S aAA TS (real-time
PCR)E o] &3} %%X} A FE29 FEEH 2 s =
-8 2] dl& vl o] PCSK9 712k ®stE #2483t

10uMe] Aut~EtE 7 100pg/me ] JH3d2L A FEE9 8= 244
A g st il 244 ZF & m FF Tt o] = Al EEF-E] total RNAE 2] 8haL
A A A F3ha A 14 §H-&-(Reverse transcription polymerase chain reaction,
RT-PCR)& ©| &3l cDNAE §tAds)az, ¥ dll 32 22 H (tagman probe)E 28-S
AAF 538 A A 5§ (real-time PCR)-& =3 8} PCSK9 -7 A} o] -] &F-&-
glstitt.

10uMe] Alut2Brel vk A 2] 813l W, PCSK9 -5 A}o] W& o
SHRAA T, HEAL A FEE L EE FolA CHCL ¥ 2 & 7 EtAc

£ 2 ¢) 3& u)i= PCSK9 -4 =} 2] 13 o]

o = kA | xaro R BERx g
™, 10uMe] ARk BtR 3 534 A4 255, CHCL
SA e A w7t maA el As geld

l

N
-

O
-
2

bl

¥ Mz o ¥ Mz oy
b e | OV <

AA G 10. BEA - FEEY B ES 0| &3 A ST EF] HE

Z%El A, PCSK9 ¥ LDLR &9
TAEF FEE HEEH

mRNA/] W F ol vkl of = 18t7] ¢
A2d 55 FAE FEl 10uMe] AvpEtEl 3 B3 A %“—%%Q e
W8 g]o) 9§ PCSK9 2 LDLRS] w9l 2l 3] o ,

IOMMQ] Alupzebel o] 2 glol 2] &) PCSK9 ©Hil - o] whglo] 2715 &= A&
AekSlar, Avp et 2 g o] Hta A
2 E(CHCL) % ol g olAlHl o] E & & 2 (EtAc) R
S22l gk 29, PCSK99] & AA4sgle U%,LDLR whl A o] ke &
7hE AL BB U 11).
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