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O @Fsd7718 - Agaddrledsun
olz ol 2 & Az 2 olzo}e] in vitro AFA vl MA &% H7}

lab scale productione] o}
o ZA13 78 (central composite design, CCD) == Box-Behnken desi =S
FE28W, A7 2% F o FEAA U AFHS A 7HE8rS27g A (Accelated
Solvent Extractor, ASE)E o]&3atof o] dAdl wet F258& A=z
cEH(E WS 43 49

Ognﬁﬂ
5

- Az Spray Dry, 9= Az, 2 A%Freeze Dry)

=

)
- #2830, 50, 70, 90 % ANBL(FA), A 100% E= B 100%S FF42 Agah
A &




- ol2 Yo} in vitro AEA BT 7H 5 9
o g WsE A4t Az F2EL WO
e A3l &4 2 testosteronol|A] DHT=Z A&

HAng A E5S
in vitro G A8/l &

Brtsas o =
¥ 7,

oclz1ol 2229 DHT 4% o4 24 A&
ootz ol 2259 FABY AE

O gsdr71# -

]_

o)
3 4t

E9] 5-alpha reductase Xi 3 &4

o2 AYPAN MEFE 0|83} 5-alpha reductas
A4S Hrlgo gy olglo} F=E9 A
stzol 283} £9 k2ol F2E

slzucl 2289 AZFAE 4L 9% 14 in vivo B}
- in vitor A4¥ZA7} Edi2 3 A543 3] A APAEY f= rat AY
cHdFAE FHl
o AP BT 2ATY
o AP AW in vivo modele] 2]
REER S
dEAE 74 4D
gzl o a2 Alsl A 82 A &3
obizjol | ool | ool
Al - - FEE FEE FEE
T5E 1% 5 3% F5E 0%
AH T2 - - cr2Uel ) ekEel ) clEel
TEE FE= 4D TEw 1C
A3 : :
A T4 : :
sz | szsazan | w 6w |
65 Testosterone(SC)+OLEL|0F =EE(PO)
Male Wistar rat Once a daily
(n=&) Castration =l PR LEES
o d¥F=2o AFHst
o%7 2 A A

o Prostate Index (PI)
o Yl A

o &3 testosterone % dihydrotestosteronee] £

o 25 W}



o}iqo} AR FHA 2 ATAE AF 2 14 AAE A4

| Shaking |+ lead acetaie selution 10ml + NH.OH 0.5ml

| Centrifuge( 3 2'-2':2'1' pm. Smin |

| Deposit |+ 30% ethanol Z5ml
| Centrifuge! 31]-52'1'1:-1:. Jmin |
| Deposit |+ n—BuOH 1%ml. HCI 1ml
| haking |
| upper layer :G:.I.ZTiC-I.'.' Seperaie funnel) |
4 + ether 100ml
| Seperation{upper, lower laver) |

| lower laver solution Zml |

| Separate f.:t’.]‘.El'lD‘:".'El' laver solution |

| 2. 5mliCrude anthocyaninl |

| T e |

_ Sample o .E.:zoﬂ oz /\1/\] 1:]'
- A& 0.2ml , Imle] 0.1%HCl Z38 HAghES 10mlE gL 2A3t o] W& 2ds

3000rpmel] 30¥:7F AR F 45N BHANER ASY
- 0.2M KCI €82 0.2M HCl gle 2 pH 1.08 2 A g8 ks

- 0.2M potassium phosphateE 0.1IM citric acid® #7}s}e] pH 452 2 B &2

e 24 7gel Al



- ol Yo} EAAIRE 100ulE A9} B 89 900ule} 4dojF FHeoll 510nme} 700nme A FF=E
223} FEAJold 32Hmg/100g)-e cyanidin-3-glucoside2] E-3833744(26,900)2 ]85}
2ol o3l FTAIE

k)

o
=

A
Anthocyanin content xmwxDFx10
(mg/100g) = 00
ex]1

- Az

- A : (OD510nm - OD700nm)pH1.0-(OD510nm - OD700nm) pH4.5
- mw: molecular weight for cyanidin-3-glucoside (g) (449.2)

- DF: dilute factor

- ABE migez gAF 1000 ¢ : cyanidin-3-glucoside molar absorbance(26,900)

- HPLC 2 <tEAlobd e X242 HFY
JPEAJobdS A=3s)7] 93k cyanidin-3-glucoside, pelargonidin-3-glucoside= Polyphenols Laborat
ories (Sandnes, Norway)+<¢ 3%, Column& YMC-Pack ODS AM 250x4.6 mml(USA)e]al, column
temperature= 30C & -3 gt. flow rate= 0.8ml/mino] %11, solvent A= a-water/, solvent B ac
etonitrile2 A}-8-g}.

HPLC conditions

HPLC Agilent 1200 series
Cloumn ¥YMC-Pack ODS AM 250x4.6 mml

[

a-water
3 Eluant .
b: acetonitrile
4 Flow rate 0.8ml/min
5 Temperature 30°C
6 Detection DAD 280nm

600
y = 0.1506x

500 - R2 = 0.997

400 -

300

ug/ml

200

100

0 500 1000 1500 2000 2500 3000 3500

Area
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SEl =2 Al=p

o) 71E AL AEL HAT o
peisAr II I
1 olz o} F= 1.5 2.0 3.0
2 ol A}z ot 9.6 8.6 10.5
3 | Az 1.0 1.0 1.0
4 U Fe Aol = 0.2 0.2 0.2
5 ZurEg A~ 0.8 0.8 0.8
6 | At 0.2 0.2 0.2
7 TN EF 0.01 0.01 0.01
8 2~ 8] &l 0.01 0.01 0.01
9 H] el 0.03 0.03 0.03
10 | skg 0.25 0.25 0.25
11 | AA4 86.40 86.90 84.00
- AYAH AF AP§ okl B AAE 44 B I
DA AF F ckzLior 24
287 9 #e
O IR &= 8,150rpm) HEHg 5 HA = HH (A=A J
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L dsd7718 - Aaastrlstistn
of2 otz RE 754 AR B 2 7w APAnd A 75440 B, ARAZE
¥ in vitro 71537 #AG A8 IR
- oFR Yot REAHE T
ootz uole] FHfH 75HHES FE K7L HER], @R F FIHT F3E et
HZ ATHIE T
TE 2 AEE ksl 4L 7H bk phytochemicale] B g vl 915

n

3] carotenoidA] (b-carotene, b-cryptoxantin, violaxanthin)AJ+&, phenol4] 3}

Constituents Juice (g/L)" Berries (different cultivars)
fresh pressed?[8]" pasteurised®[28]
Rel. density 1.081 1.064 -
Dry matter, in% 19.5"Brix 15.5 15.6 [24]; 20 [44]; 16.7 - 28.8 [9]
pH 3.6 33 33.37[2]
Glucose 41 40 WA
Fructose 38 37 WA
Glucose + Fructose 79 T 66— 100 [24]; 130- 176 g/kg PW [9]
Sucrose ND ND ND
Sorbitol 80 55.6 A
Dietary fibre trace [2] NA 56 g/kg FW [24]
- Pectins 3.7 glkg[12] NA 3.4-58qg/kg FW [9]
Fat NA NA 0.14% FW [24]
Protein NA NA 0.7 % FPwW [24]
Organic acids
I-Malic acid 9.0 114 13.1 g/ kg PW [24]
Tartaric acid ND MNA WA
Citric acid 500 malL 247 mgfL 2.1 .g/kg FW [24]
Isocitric acid 65 mgfL MNA WA
Shikimic acid 80 mg/L NA WA
Succinic acid 1.5 0.160 ND (fresh berries)
200 ma/kg (3 months stored berries) PW [9]
Vitamins
Vitamin C 200 mglL ND 137 magfkg FW [24]
13- 270 malkg PW [9]
Folate, pgfL NA 35 ugflL 200 pglkg PW [33]
Vitamin B1 500 maf L NA 180 puglkg PW [24]
Vitamin B2 600 ma) L NA 200 uglkg PNV [24]
Vitamin B& 550 ma)L NA 280 uglkg PW [24]
Niacin 3400 pg/L MNA 3000 pafkg FW [24]
Pantothenic acid 2200 ugfL NA 2790 palkg FW [24]
Tocopherols NA NA 17.1 mafkg FW [24]
Vitamin K A A 242 uglkg PW [24]
Minerals
Ash 6.4;4.6 (9] 3.6:4.1[9] 4400 [24]: 5300 mg/kg FW [2]
Ma. ma/L 5 ) 26 majkg FW [24]
K. magf L 2850 1969 2 180 ma/ kg PW [24]
Ca, mafl 150 185 322 ma/kg FW [24]
Mg, mafL 140 160 162 mg/kg FW [24]
Fe, mg/L 4(2-8) 0.4 9.3 mg/kg FW [24]
Zn. ma/L 1.3(0.8-2.5) 0.6 1.47 mgjkg FW [24]
1, pgil NA <5 A
Phytochemicals
Carotinoids NA T0pugfl 48.6 mgf kg FW [34]
- B-Carotene NA 32 ugfl 7.7 FW [24], 16.7 mg/kg FW [34]
- B-Cryptoxanthin A A 463 FW[24],12.2 malkg FW [34]
- Violaxanthin A A 13.0 magfkg FW [34]
Phenols (total) NA 6.3-6.05 7849° mg/100 g DW [45]
7465° mg/ 100 g DW [44]

3760 mg/100 g DW [42]
42109 mag/100 g DW [39]
659029 mg/100 g PW [49]
25569 mag/100 g PW, wild [63]
20109 mg/100 g PN [47]
Amygdalin 57.5malkg [2] MNA 201 mg/kg FW [1]

9. of2 Yo}l oJokA]H (Kulling and Rawel, Planta Medica,2008, 74, 1625-34)
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8. ol2 ool Fg kg &A §aAE (Li et al, J Agric Food Chem, 2012, 60, 11551-11559)

AMe s 2oz Axg ofzYol FE2ET AP vt M ST AETAE £4
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0Z2ZE37 A §9HQ ABBAV TE2FHA P= ALdE phenolic AY ) FFES
ez @ HF 2ANE NEe 5 4uwA 248 448 A99
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chromatography, MPLC, semi-prep HPLC

o
o,
oo q
ol
2
B
oQ
2
8
g
o
5
&
i
l:oil
o
D
lo
u
i
AU
1?_?1;

o AEAES] PYHGtbilty) FBE st TUs] AHEHE BAL TY A AFHE £E
(purity), Bez, Aol 3t ARE F58ta, Eele T FRI EAL2 FFHL T A
ol AFESH7] Ao HPLC 248 3} peak spilling, absorbance =48 £3] HFHdAS &<l3h
F A

Limonium tetragonum leaves
2 kg)
extracted with MeOH
Total extract (569.90 g)
suspended with H,O
fractionated with CHCl;
——— —
n-hexanefr. (96.00 g) Aqueous fr.
suspended with H,O
fractionated with CHCl;
e M —
CHCI3 fr. (1.19 ) Agqueous fr.
susp ended with H,O
fractionated with EtOAc
R —
EtOAcfr. (42.57 g) Aqueous fr.
| fractionated with n-BuOH
n-BuOH fr. (56.30 g) Aqueousfr. (308 g)
I8 FE2=d S4E £8E Ax
A |S(ep gradient silica gel C.C. (CHCI3:MeOH=10:1—1:1)

Step gra

MPLC(5—40%M=OH)

Compound 1

Compound 1
Compound 2

Isocratic Prep-HPLC

: z '\4/| & ° 10 u Compounds 7~12 HPLC(ACN:Water=2.67.4)
2

| | Sephadex LH-20Me0H) | F Compounds 13-~15
1 2 2 5 i | |

1 7 11 13 14
Compound 4 12 4 | | |

Compound 3 | Compound 5
= 1
Compound 4 Compound 4 Compound 6

O3 824 EosRY 39Ee] 2



colzletz Ry FZH =
o 1D, 2D-NMR spectroscopy, MS/MS analysisZ
AT
143t GC= &3 ol

O

E14a415- 11— rpi’l O-c.esp

79.36

167.44
165.92
163.20
159.39

a7, 22)3gEe] 1H, 13C-NMR ~HEH

2 IR, M5, NMR 59 #3%35+5 24
3l =
= NOESY spectrum “ollA] 1H-1HZ}F correlation2-

146.90

139.96
135.61

oX Aol B e HAES MS data basest BEAFALE F3) SRE AEE o] &5
HPLC-MS &4 ZAxjoA FHF Ex}F, B}l sfgsts &2 thdl identificationg 4=3Y.
o " Qg -9 MS/MS patterng &lsle] EA F2o st JRE FHF
51\5.1
major 1.20e0
1.00e8 4
% 5.00e5
=
g 6.00a5 4 1\5_1
E 400a8
2.00e8 170
Q00 T T T rl' T T 1
Goo Gos G10 G158 Gz0 G258 G30
m/z, Da
MS 24e & 2AF gl




axtiact CCC  fractionation  HplC-DAD  HPLC-QTOF-MS

O SciFinder i s F J}

T ok for ey rsmsmch™ ME spectrum

Which fraction?
Which family of compounds? ¢:|

.-j;.:- —EL.-:""I
Movelty of structure? =

UV spectrum
29, of2Ucl2RE £YH 715493
- APAANI AL TlsAdaA e =
ootz uole]l APMuY AM EHE WrlteE BAld, olzUol 2B BREEZ AAYS
0 olzljel 28 wEo= : =

O TUXALE Tl AFATAA Fd AP, AHAHAAD Y S AMEE 23 U= 4
T, BAlo] Agxoz 5-alpha reductase A3|&A3-e JeER) AL DHTH S
o2 47 AAEE ANEte @AEH] THEHA EUAY eI
gk AF7F wol o] FolA A e 2 E HlEE 3 I 0|5 W SEE, dEd F
of g TAAEE FH3L

o Anthocyanin—riched AT FSEL AgAny 3xto H-e==AHlower Urinary Tract
Symptoms, LUTS)E 7lAste &7 43 A=z vielygt (Evid Based Complement

Alternat Med. 2016 in press), &-%-& (Cistanche salsa) F&E2 AYA H]ﬂ] FEEUAA HY
AzAMETY 235 oAt @54 oid 4 2EE T8 AFGA v < JfAdstleH

(Can J Physiol Pharmacol. 2016, 94(1):104-11), AJo¥x}5 (Prunus domestica) —%%%0 Sitoprin
(CRO02)2 HZE2HESZ FE3 APMnt) FEELANA AHFH Ax 54 & Bfg o
At (Toxicol Mech Methods. 2015 25(9):653-64). =3} phytosterol enriched-&xjF&=&
(Brassica campestris)e] HAZBAMu|NAAEF7E BEo®E 8 e (Phytomedicine. 2015,
22(1):145-52).
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ol lole] HZF F=2AHL =8y sty &0 E=7FR)(Accelated Solvent Extractor)E
AFES FE2 AR ZF AR AE F3Fo g FE8u9 v]&-S 50~100 mL/ge] FH(W/V)
2 3la, FE8, FEAN 9 FEAEHS FADEAE s e xHeE FEF% FEFE

& whatman filter paper No.2¢] AZ1 7Y 5= & 59 §Fo0 7 AL Ao A3

1} o}z Yole] jn vitro APA vt) M &5 FHUt

(D) o210} F=E<] cell viability =3

& ARS FEY FEAAN SBE A3 MIT assay $UE |8371 2 APol e ok
Yol =EL 1% (0.5% DMSOd| o] assayE A3t LNCaP AMZE 2 X 104 cells/well2 96
well plate<>ﬂ seedingstz FBS 10 %= g8-3F RPMI 164001 A 184 7H& <t incubation 3F %, serum
free RPMI 16402 wA sl ofzyo}l F&FE2L 5, 10, 50, 100 pg/mLe] w=2 A5} 244]
1t ¥ ¥74¥ formazan< DMSO 100 W& R} #&stA =<l § microplate readerg o]-§-5t
450nmel| A =A%},

(2) o}z2 Yo} F=E 9] 5-alpha reductase A3} 24

Ag Mo A F& 3w o] testosterones DHTZ H$A|7]E & A4S 5-alpha reductases] o3
AA TS ol2Uo} FZE AEA] ZHA5lr] 915te] ELISA assayE Alagh 2z Alg& MIT
assayst o] 0.5% DMSOel #ASA = Abgstm, AygAduitiel #Ae] glgela EaHA
5-alpha reductase typelle]] tat Eo0]ZQl A= dolr 7] €5}, 5-alpha reductase typell7} 3
2 gdgnty 47 rate] prostated AAst THIAA TLPoR o]&F AR AHES
AE3S 7] sk #23tE rate] prostateo] testosterone2 H7lsti Ehthil Al WHATE =
] t;g-_

A9 FFE 95k 1553 Sprague Dawley rate] prostateE # &3+ & pH 7.4phosphate
buffer saline(PBS)Z 23] Mgt &, FUg PBSE FA|9 88|& Vs & glass homogenizer2
TAsg FEAE 4° CollA 5,000 rpmellA AAEE st F5Ae FHole assayE 8IS
W, g& #EAL -70° Col 2#g APe s AWIAE, AEE AT ZAES
Horseradish Peroxidase(HRP)-conjugated SRD5A2¢} SRD5A2-specific antlbodYQ‘r A 1A=L
37 Co A incubationg A A|&}aL, incubation & 7]|@g4He Hrlsla 158 & gigdoz uhs

= HE F 450 nmol A 108 ol A|RE AolE
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(9 olzUo} 2229 DHT A% oA &4 AE



in vitro Ao A9l olZ 1o} =ZE-S& 2|3+ SRD5A2-transfected LNCaP cell lineej testosterone
o st APE DHT=S =AHsto = A5 DHT A oA5L ZHse wos, 7tkd
HAAEF< LNCaP A2l 5-alpha reductase type 119 &8 9]5le] SRD5A27} Al =0 Q1=
pPSGHSRD5A2ZE- Lipofectamine 20008 o]-g&3}e] A3 transfection $F. Transfection 2447+ 73z}
& charcoal-stripped serum 10% RPMI 16402 48A|7t&<t A&ste] AlX 1 Hormoneg
depletion A7l &, 48417k H ol of2 o} F&E Zt AlE(HL, EF, 2077, 80%TH)E A
g o} 1647 & testosterone-2 A& sta, 4417+ & 100 ul medium-g # st DHTZ ] W3
2 =A% DHT9 =AL medium 50 ul & thAre 2 ELISA assayE A A)stH.om, 450nmef| A
A3}t 5-alpha reductase typell®] A 3l5< =43s}7] 9siA] ELISA assay kit(Cusabio, Germany)Z
o] &5l em, 460nmel| A Zgsta F7ghe ALt VEQez ™ standard 1 =E 0]§-51
T-3tar BPHw o thak WE&(n=2 %713

l

o
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4) ol2uo} &5 FHLAN HE

AgAdutiel daEol 2 vebd + e dAYgAdde digh

Raw264.7 M EFF o] &3t LPSE HF5E fEstd dAs5¥d JdAY WztE RT-PCRE o] &5t
o HEZ Raw 264.78 12 well plateo) seeding 3+ & 40% confluence 7} = %18 wj washing &
HAE AL AR A8 0, 25 50 pg/mLe] =¥z AF)sta 18A7HEQL vl &3t

18A]7ko] AT}a & 1 pg/mLe] LPSE A7 ste] 2417 & M| EE harvestsla RNAZ &35l
DNAE 343t & PCRE A]agt. RT-PCRE $]3} primer=
COX-2(F:GAGTGGGAGGCACTTGCATT, R:-TGGAGGCGA AGTGGGTTTTA),
INOS(F:TCYYGGAGCGAGTTGTGGAT,R:GGGTCGTAATGTCCAGGAAGT),

16-1 8 (F:GTTGACGGACCCCAAAAGAT, R:AAGGTCCACGGGAAAGACAC), IL-6
(F:TCCATCCAGTTGCCTTCTTG, R:CCACGATTTCCCACA GAACA)EZ BT 58T oA 27 cycle-g
ZZ 3t GAPDH (F:GTGTTCCTACCCCCAATGTGT, R:AGGAGACAACCTGGTCCT CAGT)Z internal
standardE A A]slH, PCRe] ZA#EL 1.5% agarose gelo| A A7)t ZAZuE 31
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L AUSE 55 + 5% WetmuE o 12470 hn AlRet BL Afzol A T A

OC |
FES ASAR T Y £88tn PASET WHIBE 50 B 0y A wel
e

& st ¢ & ‘:HM

S S B@std 4+ AA]E. sham

groupe] ¢ I FH7 o %@%‘1 AAEH RE AFFEL % A A (cefazolin) & A
=

EA|(carprofen® Felsld 4= 2 E28 FahA7.

AAl 3 10d B e AA saERele AAES obEAl si#l, olF  testosterone
propionate(TP) & F o3t AL 7MAIE A Al &8 FFA= 74 28 Ho 200~250g
°f HES st AR 232 A9 A riE & LoR st Hid AR FFel B

=2 T
6~7 2o E Y AFTA= OE 7 3 AR UA FEE wiAstL =3 ALEE
A+-EFA Feolg. Vehicle control group2 A|9dt g AYPFEL APAuY =2 95t
testosterone propionate(TP)-2- 3 mg/kg body weight/day® injection &}=, A3de] x}= HA43)
3l7] 95t 3¥nit; A E A FES FAZE 7|22 & injection volumeL 100 pl7} H ==
corn oile] =< ARE-3} Control groupe TPgle] corn oilgke 100 ul® injection &)< vehicle®
AHeEES 6,

4) NJo Fo

27184 2ol AAME rats ez TPE Foste 67 AI@EEE T4l
t}h&-up o]l A4St (A) Control group; corn oilg- injection &} Y& A
BPH group; TP(3 mg/kg body weight/day)E injection stz Al dgr Fo3 rat, (O
BPH+aronia extract X; o}2UYo}lF&E X 2822 TP@B mg/kg body weight/day)Z injection &}ar
of21]o} XFZE-S 100mg/kg body weight/dayz A+ T3} rat, (D) BPH+aronia extract Y; o}
2ol F=E Y 2822 TP@3 mgkg body weight/day)S injection st ol2uo} YF&ES
100 mg/kg body weight/day® 7Z7F<3t rat, (E) BPH+aronia EtOH extract Z group; o}&ujo}
20%F4 =& 7 2822 TPE mg/kg body weight/day)E injection &} oz U)o} 20%F4 F
=E2 100 mg/kg body weight/day®: 77 Fo3} rat, (F) BPH+aronia EtOH extract P group; o}
2o} 20%73 P &5 P 2822 TPGB mg/kg body weight/day)E injection s}il o}&1jo}
20%F4 P F=ES 100 mg/kg body weight/day® 73-F< 3} rat.

Aol dojA TP A& FAld wet =dste Foxglert F volumeo] 100uE d A



YEE 51, injection FELJo] FFo] A7|A FEE Fosld FA3 T2ET AR Y 2
AHE E0]7] flste] AP FES FA= Tdrin %’ﬁé} zk FRA ] g s=E ALt o
%}
£5}17|7H ‘ =% 3 ‘ 1w bW ‘
EE=] Testosterone(SC)+0FE L0 F=EE(PO)
Male Wistar rat Once a daily T
(n=&) Castration EHAE LEES

Weight gain(g)= Final body weight(g) - Initial body weight(g)

6) 271 2 A5 94
isoflurane T2 w3 JEjelA] EriEeA] SST tubed o]-&-3}ed %v_ﬁg

(arterial blood)& =HFste] Ao 1A7H ] 00 rpmo A} QAIEZE & 3ml o)A}
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(7) Prostate Index (PD
4% AP D FAE Pl A2 3bste] ZF A7 g v BEE £43
Pl = =133} prostate] FAl/Final body weight(g) x 100

(8) WEA
7ol 4e] AST, ALT, ALP, TG, TP 5 ®H 4 el that 24 YARAIE ogale] =

g

(9) ¥+ testosterone 2 dihydrotestosteronee] &4



Bolgl d3gojx]9 testosteroned] =742 ELASA assayE Eslo] A=, A7k testosterone
standard2 =8® I=ZE ol&st] AL A9 DHT= AL flstod, €% 0u <
goat-anti-rabbit antibody”} w®]z] coated®l 96well microplateo]] HRP- conjugated DHT<9}
DHT-specific antibody £} f‘g}vﬂ 1A 7H e A2 A shaking incubation- A A3} incubation & 7]
AgHS Hrlsla 158 & FrkgAoz vhg-S HE F 450 nmef A 102 oJujol] A8 =}o]
=A% =3zke] AL standard ZEj T E o] §-31m w9 pe/mle 1%

i

(100 27252 %7}

Ao 2447t ol AT APH AL tissue processing HHL AA 4 um T ubdE
o] dewaxing¥} &< T dubxQl AW EH FHALE $5te] haematoxylin and eosin (H&E)
oz AN AH & 17 stoll Aoksle] AYAM Abdle] 24 Aw, A=A E 9]

E
A, F9 249 WF 5o 2AS VAT

=

r:|o

3. 2% PEATIR - AgHsredsta

7h ARy A 715 XHQ ey

D 7154 2A9 cell viability 23

Z+ A 7o REA faHle 4 Qste] MIT assay WS o|8slH 2 2o Al ol=
Yol FEEL 2% 0.5% DMSOo]| =oA] assay= A|adsh LNCaP A ZE 2 X 104 cells/well2 96
well plateo]] seedingstaz FBS 10 %E f{h—rﬁj RPMI 16409y 4] 184]7F=-<¢F incubation 3F &, serum
free RPMI 1640 2 wH| sl of2Yo}l FEE2L 5, 10, 50, 100 pg/mLe] F=2 =z|dte] 244]
Zr & 9749 formazang DMSO 100 nlE % 01 AstA =<1 ¥ microplate readerg ]85k
450nmef| A S g

(2) 7154 4R <] 5-alpha reductase A3 24

AgAn|thol A F&dslE o] testosteroned DHTZ HHA]7]E & A4S 5-alpha reductased]] tf 3t
AMEZHNE olz2Uo} 222 ABoM A7) 918k ELISA assayE Al&d. 7k A|5= MIT
assayst el 0.5% DMSOell #AstA = Abgatm, Agduidiel #de] glgelx EaHA
5-alpha reductase typellol] that So]&l Hs|E dolH 7] 9I5}e, 5-alpha reductase typell7} 5
= wdgty 287 rate] prostated FAs] FARAA HaPOR ol MY HIHE
HAEs}7) 915kl FA3stE rate] prostates] testosterone Hr7leli TATHHAL] AHFHES =
g

499 FFE Hstd 1557 Sprague Dawley rate] prostateE :]% % pH 7.4phosphate
buffer saline(PBS)Z 23] MH3 & =3t PBSE A< 8ujS 7|3 glass homogenizer 2

23, FRAE 4° A 5000 el B AR 5L Al asayE AN RO
W, oge @FAGe -70° Col Ragh AW s 4¥aNd, ARE AW nade



Horseradish Peroxidase(HRP)-conjugated SRD5A2¢} SRD5A2-specific antibodye} $HA| 14 7Hz<F
37 CoA] incubationg A A]s}a, incubation & 7]d{HL Hrlstx 168 & AL H o =7 wl-Q-

= HE F 450 nmoll A 108 ol A5 Aolg FAHT.

JIN' o

(3) 7154 AA)e DHT A3 oA &4 AE

in vitro Ao A9 olZ 1o} =ZE-S 2|3+ SRD5A2-transfected LNCaP cell lineej testosterone
S X3l #HgE DHTE =AHsec 2z A5 DHT AHE AdA|5LS =AHste HHo =z, A7kA
HAA EF<1 LNCaP Al 2ol 5H-alpha reductase type 119 &8 95le] SRD5A27} Al =0 Q1=
PSGHSRD5A2ZE- Lipofectamine 20008 o]-&3s}e] A3 transfection $F. Transfection 244)7F 73z}
& charcoal-stripped serum 10% RPMI 16402 48A|7t&<t A&ste] AlX 1 Hormoneg
depletion A|Z1 &, 48717k H ol of2Uo} F2E] 7 ABWL, dF, 2077, 80%FH)E A
g o} 1647 & testosterone-g A& sta, 4417 & 100 ul medium-g # st DHTZ 9] WS
< =A% DHT9 =A-L medium 50 ul & thAte 2 ELISA assayE AAlstHom, 450nmof| A =
A3}t 5-alpha reductase typell®] #3s< =435}7] 9siA] ELISA assay kit(Cusabio, Germany)Z
o] &5l em, 460nmel| A Zgsta F7ghe ALt VEQez ™ standard 1 =E o]§-51
T-5ta BPHw o that WE&(n= B71%

l

o

&
T
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() 71574 29 g HE

Ahduiel dase] & vebd & e AYAddd o ARe adRE HEST] fshd
Raw264.7 A|ZFE o] &3t LPSE dFS st d58HA A9 ¥EE RT-PCRE <83}
o] HAESE Raw 264.78 12 well plated] seeding 3+ & 40% confluence 7}
A S wAlst A AIEE 0, 25, 50 ug/mLe] s=¥E g dlr 18A7HEQt v

ﬁﬂﬂ S 1 pg/mLe] LPSE g3l 2417+ & A|EZE harvestdlal RNAS —%—%8}1 DNAE &
A8l & PCRE A3l

RT-PCR¢& ]33} primer= COX-2(F:GAGTGGGAGGCACTTGCATT, R:-TGGAGGCGA
AGTGGGTTTTA), iNOSF:TCYYGGAGCGAGTTGTGGAT R:GGGTCGTAATGTCCAGGAAGT),

16-1 8 (F:GTTGACGGACCCCAAAAGAT, R:AAGGTCCACGGGAAAGACAC), IL-6
(F:TCCATCCAGTTGCCTTCTTG, R:CCACGATTTCCCACA GAACA)E R 58T oA 27 cycleg
ZZ 3} GAPDH (F:GTGTTCCTACCCCCAATGTGT, R:AGGAGACAACCTGGTCCT CAGT)Z internal

standardE A A|slH, PCRe] A#EL 1.5% agarose gelo| A A7)t Z3E 31

4 2PAE FEATIH - AAAFATL
By BYE D J15H SR 24

(D Al2e 4173

13} in vivo 4% AnE PES] HEW olzUcl 2HEHN sS4 HPBL AFAER MY

in vivo 37} W



HE AlgE 50-200 mg/kgBW Atold] dEEel A= ol A
EollA AFEATE 2 AFZEAE AV HENEY VEAER
Z ¢l Saw Palmetto 2 AFAMu|the] 285 A

ZE2o| Eosln ZAFE vng. 989 o7} FZEL 13} in vivo

=

¢l finasteride® o)m] g

Q) A& ZAS} Fo

2718F 2ol AAME ratg e r TPE Fosta 4571 AA3E 5, 8709 252 o] o
Al 8F7tE o2 Lo} FEE EAAFEL A3THn=8): (A)Normal control group: castration& A]3§s}
2 oo AHAFo 2 corn ol injection stz AE]AAS4E F93F rat, (B)control group: corn oil
< injection &tz AYAF+E F3F rat, (C) BPH group; TP(3 mg/kg body weight/day)S
injection s} M)A 57r F3} rat, (D) BPH+aronia extract 25; o}2 1o} F&2&E A% 18
o 2 TP mg/kg body weight/day)E injection &} ofZ o} F=E-L 25 mg/kg body weight/day
2 ZAFFoJ3 rat, (E)BPH+aronia extract 50; ol2uo} FEHE F(tex 5o =® TPG mglkg
body weight/day)E injection sl o}z2uo} F=&E-S 50 mg/kg body weight/dayz 755t
rat, (F) BPH+aronia extract 100; olzuo} FE2E Fesx IFS=2 TPG mg/kg body
weight/day)Z injection &} o}2ujo} F=EL 100 mg/kg body weight/day®z %<3}t rat,
(G)Saw Palmetto group; Saw Palmetto o1& o2 TP mg/kg body weight/day)E injection &}
12 Saw PalmettoZ 100 mg/kg body weight/day® 73+5F<J3} rat, (H) BPH+Finasteride group;TP(3
mg/kg body weight/day)E injection &}x finasterideE 10 mg/kg body weight/dayz 727 FEof3k

IE0 7 1}

ez | zezazp | w aw | 1w w |
63 Testosterone(5C) Testosterone(SC)+0LE L|OF =ZE2(PO)
Male Wistar rat =4 Once a daily
(n=8) EPH £
Castration EHAE ME =S
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st -80° Coll H#st
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|4 EtiFaox SST tubeE o|&ste] FHH
< 3,000 rpmoflA] AR T 3ml o]de] &
B3 ¥A testosterone @ dihydrotestosteroneg-

RE AYPFEL isoflurane oz nkFH AE
S AF s Ao 14T WA
& B9 13 433 FdsiA dAstst

(6) A8 2 u=A2 7]4 9] histopathological examination
Qb3 Q] tissue processing #FHL AX A HEE <alol=x 13 A7} n}
m) 7 Stoll st Hl=AA Al AFH 2 S48 & 59 A-A 4H

[e]
FAZS) A%, 79 299 WF 59 £AL BIY

N0

e

4 4
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jute

oM

L
—a,

¢

m

= -alpha reductase &2+, DHT gk oA&A,
715448 tEAolY) SteFe 7 33 wHiE =ASte] Ztzd 3 HEAL 4A1g SAS(statistical

=
analysis system, Version 9.1) program-g ©]-83&}e] 3| AE A o3l HAZXAL =3t

AR 27 gAFel A T ALl MU PFFY ASlE SHELES T
44e T T4 BUHET AU A 2 WS contour mapg o §3te] £

2k

Eag ote3 o]E A sl 50% MeOHE 7138 & z2gwE ol&
embrane filter2 ojz}ate] HPLCE ZHojo = AFR-3

ol
L
£
ofo
%
>
)
o
o
Do
=

3
3

Q) ABAHEEEE) A& A=z
olzlolzHE B3I FFIEL 50% MeOH ZEFLu]e o]8sle] £3A7] & 045 um
membrane filter2 o 1}t

Q) olzYol FE2E9 A TR HA
HPLC % HPLC/MSE& o]&3} oz lo} #ZE chromatograme] F& peake] UVHAS BAst1
LC-MSE &3 Ex}3s sty AFAAES 4T E3) of2 Yol 55L& chemical profiled]]
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, 2+ peak'd retention

@) AL B o)EAre] HAAF

ol ol FE&cl tht HH PR dH& St Z2” & &1 w27, AE AAY &

theFstg 0~100 % opAlEVelE™, 0-100% HEE, F7 ¢ s=THE A

st peak resolutione] 7pg 3% A wiFH|&S =53 Formic acid 2 acetic acid 37}l
2 peak resolution g AF-E &gk o] ZA FHEE AR UEHS. olH3 AIAE ul

gog olgo}l Zo] HPLC E4z2AL F3F

ORESEIEEL!
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Benign prostate hyperplasiaBPH)ol| =@ 38l AL sl Aewm LelA ¢J= CD4+ helper T cell
% g EFe AR macrophageg 23 | =S ANYSHeR 24T ol <3t
o WAz Ne NG BIZHNTGN FPL HH 25 4 um FAZ WAl
gutetd, 731 FES AX 10% BAaksteigd g7 YA E4aRke-S oA 2 % antigen

retrieval 48 AR & cell differentiationg 93+ 1% aA]2 monoclonal CD4 antibody =
monoclonal CD682- 1:200.2 3| A5l ALE-gh o] & biotinylated 2z} dhA] 2 @Al A]~d"Hl.o
LSAB kit(Dako, Glostrup Denmark)¢] wj7de #xste] g tjxzgMe=z= Mayer’ s
hematoxyline 2 4 & Flste] FstdAn 4 stell A HAH.

(1P Pro & Anti inflammatory cytokines &+ A

Ay Az 9ol Fad A4 oyokineez dEd L-17 2 L-152 HZshd
Pro-inflammatory cytokine TNF-e, IFN-y ®&¥} anti-inflammatory cytokine IL-10, TGF-p gt
@& western blotg F3 W3l F&E E4F. =HFEAL 3000 rpmo A 627 AR sh
A=l S 475t Bradford ez wwlag Heksk zF 77 50 uxg proteing 71&e = 8, 10,
15% SDS geloll A 714 &3t [-blot systemg o]-&3}dnitrocellulose membraneeo] transferE A] Y
g 5% skim milk®2 blockinge A]d8stx Z}F cytokinee] 13} &A= 4 °C overnight incubationg-
213935t washing & 2z} &} ¢} ¥k8-A]7) 22 ECL solutiong membraneo] 12 A ®ig]xr Chemidoc



o] Yol developgt.westsern blotting 7% ¢ Bio-rad AHHercules, CA, USA)¢] mlFdS x5}
At

X,

IFN-y IFN-y
IL-1p IL-8 IL-10
TNF-a IL-4
IL-5
TGF-p
Proinflammatory Antiinflammatory

(th 45 w7l Adsdeg Al 24

.
AYH 24 3 9% 713 AT2 9ske] ofel =E2 Uk Ed ASAY wd 9@y 1

o1Aks} AT = Wrlste] oW Azl BAF oA BA
NF-kB
ERK/p-ERK
IkBo/p-IkBo
MAPKs IJNK/p-JNK
P65/p-P65
P38/p-P38

COX-2 [ VEGF ]

) H&EZ 5 A 71d
AYPM vz Q8 23 hypoxiast o]z Qe HBZ =7 FAF AREA] nNOS =
PDE-5 2+&d= w3} E real time PCR I} Western blotting 7| & o]-&ste] =AHsta ZF A=

] -
Picro Sirius-Red stainingg & Zatd A4x2 FAoi 9 HoAzxAsdMSs =)
a-SMA(smooth muscle actin) =& kAo ﬂ% B Mg, Egdaiel sirius-red gGA48¥H-L Picro

Sirius Red Stain Kit (abcam, Cambridge, UK)& Z+=x3}.
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POES inhibitors

{Nature reviews Urology 11, 231-241 (2014)>
) z=2& =g AA 71A
D AY A xA A dihydrotestosterone £
AR A A9 DHT =742 ELASA assayE §3te sty AygMd 29 Y
4¥)) ¢] pH7.4¢] phosphate bufferZ 7}&}¢ homogenation & 5,000rpmo.2 10E7F QAR
g At Aol A

(b AP A4 androgen receptor(AR), 5« -reductase type 1 & 2 (SRD5A1 & SRD5A2) e HA]
AYA Ao A Trizolg o]-&3}a] total RNAZ FZ3}1 Reverse transcription(Qiagen RT kit A}
£)& 24X gh5olzx cDNAZE A= o 100ng® o]-8-35te] SYBR green real time PCR& A5}
o FF3 =3 AP gAAAA FE55 D dE western blotS HA|StY] WA EAMS
ek mRNA T 3} v W

i|  TESTOSTERONE

=

| iTl EPITH ELIAL)
: CELLS

l DHT produce-d peripherally by Type 1 and Type 2 5a- reductase

<Internatoinal Journal of Impotence Research 20, 11-18 (2008)>
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- LQn==
TH g o i ot2Uol F2EL AZ
FA ] F&WS |ASE FE2AAE o837 olr shale
474 4 328 o} 22E Az o
Az
- ok2Yetdf in |1 SD rato2RE 5 alpha

vitro @A B

—_—

reductase 4 9Y F=

9.3 4 testosterone 2
dihydrotestosteroneA A
10,2285 %7}

AR A g oad g2 = o olas
aEs W o R BERE OIS Sk goavdze 7o 3
7} reductase A3l &4 H7} !
2 otmy 4 olzuel  #3E 9 e e o
o b [e) e) =
:} g]{ 4=9] o}m ’;e]—stosteroneA cytotoxicity 3 testosterone 25 E] A4
°© "Zl‘§% A o] A AMTE
in vitro x%g/q 5Type I 5 alpha reductase ;]'E‘ ZDI;I;;?% i °e =
v} A FS |(SRD5A2) transformation = e B
v w3 7} 6. SRD5A2 transfection %
DHT 435 %7}
1AFAE FH)
QAR FES 21HHY
3APAE Y i vivo model | FEAY F3=o
L o 9 = =
- in vitor A% —
a5 enez o P8 RS (3 niel 2 290
A2 A 8};] 54385 &9 AZwst a4 36mtALE. F
o ey | 633 o Azl A4 A E 3 H2 el
O T pat /\11—‘8-] 7.Prostate Index (PI) 2172 entgl® AHA3E)
FERCEE g ygapy Jom JEEZL AR

SHA %)




2 QA7W 2 ATFA B
AT _
e (o127 - 434 A=) TR
1. QEAORD FF : ohz ol £4
AEE 100012 Ast B £ 900ul
9} 4401F FH el 510nms} 700nmol]
A FREE AT
. ZX] 7= 23
R Tp— 2. pH : pH —._7‘0713 /\]-otf:]:
‘ 5 RE  9ESEIE AR
RN =] RN =] o
L7l ok2Hot 270 1y gasie) AE  DPPH radical |©12 °FEHCH 271 A%, 3
Az, Folgar<, A = qlelddrlsy, dmMiEY XTI

=g 253}

2. &7hE otz o}
dEAlOMd, pH, Bk,
Gatsty e

a,a-diphenyl-1-picrylhydrazyl
(DPPH)ol| i3t DPPH glu)zdt 4HA

=%
(¢}

MS.

el
=

S,
1958.

Blois(Blois
Antioxidant

determinations by the use of a

stable free radical. Nature

26:

1199-1200)¢] HH2 WH st =7

, 7h olzuel SHEAlCRY,
PH, 9%, 4818 AEG.

kl

3t
- AR 9 gdEZE
=AY 2T - HPLC 2 <tEAobde] %4
1. ol2Yol FFEZHY | B AFY : AEA IS At
AR ZEgtel 2 | 7] 9% cyanidin-3-glucoside, olZUol FEEHS  EAWHY
A 3y o pelargonidin-3-glucosidew Z&3}o] w2 Axad gy 2
24z 949 Polyphenols Laboratories |&Azx71 Z§sla, ofzZuo}e]
2. of21jofe] FEAJold | (Sandnes, Norway)7¢ &%, |REEAlobd g st ads.
o el Column& YMC-Pack ODS AM [o}21]o} ¢tEAJold AFEAS
3. of2Yo} QtEAJob | 250x4.6 mml(USA)o]3l, column |7]5AE F<Ql- of2 o}l FEE
AREZT 754 E temperature=  30C&  FAIF. |/olRUol AFET FEFT 4
gel- ofz o} flow ratex= 0.8ml/min°|¥ 1, |BEHE =59
FEE/oL2Yo} solvent A= a-water/, solvent B
HrHET ] AT £ acetonitrile® A&,
4327
- AlzEg 2E3 1. SFEAJo} Tk : olzmujol BA AHTHEEIH(HEAH 1, HE
LAHZEEZHMHEAA AN EE 100ul2 A9 B &9 900ul A#2, MEAA 32))ste] Az
1, HEAH2, HEAH |9 4ojF FHel 510nme} 700nme]l| B = Flskal, HF3H EE
33)) - Az g9l 8 gx M FREE SAHTE }EE 4E 1L 23FF s 1
gl 2. pH : pH £871E AH&-3 283k, HF £47% I &
2 AE3H BEHFF P RERESVIE AEY aage




#4891 2,(FF 3T 1, 4 sparslE AE . DPPH radical
23)) - 2F & 2 IR 4 = 9

a,a-diphenyl-1-picrylhydrazyl

gl
= = g Ay A I sge
3. 5% ¥ Ad ¥4 (DPPH)el th& DPPH gtlz 47 ° 7 ~ E}_L °- Huss
T2 S3¥st9=dl, Blois(Blois
U lege) ohzujele] bEAlohd, @
- 98 Zz3=e 98l MS. 1958. Antioxidant| o —
A8 E£F2ES 443 o A8, 9ES dstn PR
TAL A 2D A4 determinations by the use of a _ )
5783 N 5 | 2 sk, ANG
1. A= 639 T3} stable free radical. Nature  26:
A me Yae  (119-1200)9] S Wgste 53
2 FAE Aw g A4 ¥

“%%Eﬂ'{l\‘% 71_:,3_?6]6-]_1,

Box-B i =
-—,i—-%‘{ﬂ—{,\— /;:,jﬂé] ol 7]__{,&__%_1]]1%%%2] ox-Behnken deslgnoﬂ [ﬂ-ﬂ_ =
= o8 FE= AX =T

Z73](ASE, PSE)E o]&-35}o o}

ZYol FE2ES AX

Atz Fo  wey

olg o} 2ZE9] in FH f8 549 2 AYHAAEF| AR 5-alpha reductase &4

vitro WA BtF 7] |& ]88l 5-alpha reductase A3|E Asls  HIE S|

= ) g4 =7} testosterone Z 5-F A==
DHT9 A% H3s 3

ol o} =&E9] Wistar rato| A ol2ljo} F&2F&

HEAE HAL 93 Wistar ratg ©|-&3t in vivo H7} o] AP vtE &3t 5%t

12} in vivo 7} & Al sl




o,
b
i
_|O_,
b
fr
o

=)
e
rlo
N
12
o
off
N
N
2
X
+
N,
ol
£
—
_>|‘1_'4
>,
%
ol

A [ =39 TAFL

2 AT (EEH) (923-852) 2HYE 27 98 FEl

aH Aotz HolE A ) [417-863) G HGE] D9 HLH 22 17362

=3 38 gF¥=H M4 695-871) HE 237 FHH THE 57

Ll Aol (21-804) ZAEE LAl AAH Al 5108 A n
o SR AL (627-603) FAHL YA 2T W 89| 363 %
Uz HEH (760-841) FAEE ohTA] Lot 222] 178-1 5
BE S AEE( 0 £8 ) (376-801) &7 ESF +01H HE=R BA4-18 =
=5 oy (370-662) &HSE FTF BIMH HE269-3

BHE EAE (G67-851) Z4ALE FIEF URW l
i) TarotE Y oA 214) (A76-804) ZAHET §OF Ho3 2w 488 3
s AotngotzLolz g (567-803) MLSE A0F 05 $+52] 901

Ry s opz g (M0-31) FHEC 2 2 vl AEe) EAgaEE 1

ol £HIE 25 (763-851) ZASE HEF H=T Fnas0HA

=3 JEAEEA) (373-008) SHSL ZHZ FHS 0pye] 942

2 uzd = (323-804) B4 B TZE 71-13

g ] (I E4) (36-071) SHYL FUZ 50 £2 46

A A5H (300-290) WHBEA T4 LET 6-1HA

o 21l (769-851) FAEL oMz ZHE HEglp-13H7

23 FEIHET ofEYOE (fE8-811) AE 2R HW A3 959

=3 Ol B EZER(EZ4) (540-933) FEE =44 F2W £33 0384

= SpE S0tz Lop =7 (BEF) (3173-853) SHEL THZ FETH o[Hzd 1-70

3 YIS (IAE) (G06-354) ZaZdl] D4R HEE 397

4 H AT 4 E4) (445-041) FANL EEA] BlEW #E] 5E-1

e Motz oA (T63-042) BHUSE HEF HUT ZUNZ 18

ghat E2THEES ) (11-111) Fd god adod HI3g

R 3 ofzYor A=Y (363-887) 2HEL M4 YT 235 QHY 97

chat k! (111-111) FETLF oY E3

a4 ERIE T2 e EH) (66-813) #zEE A7 AAE EH

A AYHRERET) (763-851) ZAUSE HEF H=T Fuia] 26087

k- IHATSOIR YOS R EE) | (717-002) FASL JHEZ yhoks W3 1026

A4 W4 orzlor =4 (365-802) EHEL AT JHS £30] 272

=H o124 (373-833) £HSE sHF F0|H A4 1263

i WrtoRerE Lo} ( HEE ) (717-831) FALSE JBI 24T 2 (0%

4 2k (367-802) EHEL N4t 43S 27028 B0HA

A& o E(ETY) (G70-853) ZAHE AEF HHT oA 127

=5 LIRS (314-0%) E9IFFFSRTUULINHA

g FRIZ olELob =3 (A TE) | (BE0-R41) FALE AZA] ZAS ZE2d] Al

ZA AtE HokE A E ) 673-021) ASEE Z4A AET AR 4433

A SHAZTHUHE) (6E0-923) FAHL 4] SAH FWA] Bp4-19H7

g AHE J8 R EEF(A) | (650-523) ZAIKE AaA 40 HH#g 564-1 WA
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ik ok2uole] P, pH, 4kate, QLEAOR g

21548 DPPH radicalg Z793e, ShEAlolbY P2 FHE SHPo 2 23T,

(1) DPPH radical

Al|&9] a,a-diphenyl-1-picrylhydrazyl (DPPH)ell gt DPPH &tz &A% -& &33t% 4. DPPH ra
dical 4 7-5-& Blois(Blois MS. 1958. Antioxidant determinations by the use of a stable free radica
l. Nature 26: 1199-1200)¢] W& W st =S =, 24 A58 30 ud 0.2 mM DPPH
200 WE 7hate] =Fstar d-2olA 1083 v-gA1Z1 £ 517 nmoll A FF=F A5t o9

ArA o7 BE &39S FANZ TR Ascorbic acids ARHE-SHS-

. - Sample O.D.
A= (9%\=(1-
DPPH radical 45 (%)=(1 Control OD. )>x100
2L 0, L)
| °
N * AH e FOA
O,N NO, O,N NO;
NO, NO,
DPPH radical Diphenylpicrylhydrazine
(violet, 515 nm) (yellow)
g}Aks}l w3 DPPH radicale] 4.
@) A=A FE2HHY
| Anthocyanin extract seluticn 10mi |
| Shaking |+ lead acetate solution 10ml + NH.OH 0.5ml

| Depos [+ n—BuQH 10ml. HCI 1
| aking |
| upper laver solution(Seperate =l ]
+ ether 100r
| cpe cnlupper. lowe e |
| ower laver solution 2m |
+ B 0.2 0.5p
| Separate funnelllower layer soluticn |

| Z2oml(Crude anthecyaninl |

| Anthocyanin pigment |




(7} Sample & Do}z1icl W%, @ofzyol Ao, Belzrje} FEo, @AARTr} FEAoz
A%

(1}) Sample ZH] :

- A8 0.2ml, Imlej] 0.1%HCl =38 &S 10mls @3 2Rt o] W& Apdste] s},
3000rpmel] 304&7F AAE 3 & FFAE &£ &

- 0.2M KCl €918 0.2M HCl g8o =2 pH 1.0
- 0.2M potassium phosphateE 0.1IM citric acidg #7}s}e] pH 452 w3 B 98 ks,

(th A
olz2 o} BEAAIEE 100ulE A<} B & 900ule} 4301& F o) 510nme} 700nmojA =S =
A5AS. StEAJol 3FEHmg/100g)-& cyanidin-3-glucosidee] E-5-34 (26,9000 o]&35to the
ol o5 EASHL.
A o< DF<1000

exl

Anthocyanin content (mg/100g) =

(#p =4 :

A : (OD510nm - OD700nm)pH1.0-(OD510nm - OD700nm) pH4.5

mw: molecular weight for cyanidin-3-glucoside (g) (449.2)

DF: dilute factor

- ABE migez gAF 1000 ¢ : cyanidin-3-glucoside molar absorbance(26,900)

3 Z=}

QHEAJoPA
A3 71 pH cas el o+

(mg/100g)
Hol AR FHAFTA) 5.8 1 86.5 145
QA alolz o)l %k 5.4 12 87.4 150
=% T4 dF s 6.0 12 82.5 152
sl Z:‘O]E”é 6.2 11 81.6 144
et E3kst 6.4 9 80.6 140
ols A8+ 6.0 12 82.6 152
RO Yoiibs 54 12 82.6 152
g5 2017} 5.4 12 824 155
Sls EA2 6.0 11 81.9 148
ek ol o} 5.8 10 80.9 145
Ik Fshar otz Yolsdd 6.0 12 82.3 152
>3 FA Aol ols<d 6.0 12 821 152
s RS 5.4 12 82.3 154
el s 5.4 13 85.0 158




7 TEsd 5.6 12 82.6 156
Ak w2l d 6.0 12 824 153
ikl Asad 6.0 12 824 152
214 Ay 6.0 12 82.1 155
T FF43s ol yolt 6.0 12 83.6 152
bl ol o}l & Ile=x) 6.2 10 80.8 142
SH fleEol 2o} HAb 5.4 13 85.2 162
3T a2 6.2 10 80.8 144
A vl A sl 6.0 12 824 158
e Hdolz1]o} 5.8 12 82.6 157
3T B+54 6.2 11 81.2 156
AT AFolzol e 6.0 11 81.2 156
3T el 6.2 10 80.9 146
4 ukA) Z s 25t 6.0 12 82.6 152
s R4 6.0 11 80.3 148
ale A zekSol2 Yoy 6.0 12 82.3 152
R A o240} w4 6.0 12 83.6 152
el o84 5.4 13 85.4 157
e t)7fofol o} 5.8 1 81.3 148
=4k AN 54 12 82.6 152
A% A 54 12 824 152
FF g 5.4 12 82.6 160
i 3l ol Yo} ¥4 6.4 9 79.9 142
4k dhatol 2 ol 5% 6.0 12 82.3 162
i SA=5% 6.4 10 80.9 145
i A= Ad 7154 6.2 9 80.3 140
A% S ALE 5.4 11 87.4 158
ks ol 3] 5.2 12 88.9 162
A% AR AT 5.6 14 87.8 160

DPPH radical (%) 7% iz

.

€

of
=]

=3}

Ascorobic acide= 93.6%

Agel Al clzilolz FHEES
D AHFZEZHHSAT 1

A
X

> >
LY i ik < il R ™ :‘,'q R ., 3
olZ 1o} Az} HEAH1E]  HEAH23 HEAMZH 33
AFA A e e
g 14 13 13 12
A i i 4 iE
FEED *5 Fs *s *s




2590 1 25E2
25371 2538142 2531 253192
== 12 12 12 12
A58 55.5 70.2 60.0 70.5
2t A= 6329 FF3F 3 wE A3
(D Ald B3t 02 gx
A=A A 1214125 2214 25 3xHA A &
o1 Jslolz ol x4t 12 11 11 10
A7 A5 Al 14 13 13 12
=3 ol oz} $arst 10 9 9 9
Rl g2 Eol Lo} 4 13 12 12 11
e e o issd 9 8 8 8
A=A A ofzujo} F¢ 12 11 11 11
(2) Mz ®ZF3lo] wWE A7
AAA 1214125 2214 25 3xHA A &
o1 “FloljoFsg A4 A4 A4 A4
Vak's AFSAkEE A4 A4 A4 A4
el oo} $ars AR} An ) AR} An )
SH ZheSol o 54 23 23 23 23
X I e o issd A AR A AR
A i olajo} md A x ) AR} A x ) AR}
() 3z AlHZE 2F TE3o UE F=
2559 258kER
2531 2582 2581 2582
QK ‘Blolets% 10 10 10 10
Gaza AFSERE 12 1?2 12 12
ol ol oz} Sars 9 9 9 9
A ol o} w4 n n n n




5 A e s 8 8 8 8
7= i ol el 5l n n il 1
(4) 3z} MHZ 25 BF3}o| 2 FHE55E
2591 217D
258K 2582 258K 2582
ol Blol o Fs 54 700 a2 04
¥ AFSAEE %5 02 €00 05
ol e e ) 502 5 %0 66
S Lol w8 %5 01 |6 702
z I e o issd %6 04 603 04
| A oljel s %5 702 €0 705
(5) 3z} MHZ 25 BF3lo| uE QtEA|old gk
25971 ZERER
B! 2582 25351 2582
ol Bl foFsd 150 150 150 150
7F AFgakE 160 160 160 160
= ol o pile} $2r57 142 142 142 1w
SH TR0l o} w4 16 162 162 10
P A= el s 140 140 140 140
Rzl i ool 5 12 12 1 169}
6) 3z} AlHZE 2= FF3)o] W2 grksts
2591 2ERER
2551 2582 25351 25852
R Blol b 874 874 874 8§74
s FAEIASS 878 &8 &8 &8
ol ooz} $arsA4k 808 08 08 08
oz gleLolaLjo} 54 &2 &2 &2 &2
Zt 2z A8 s Tssd 03 03 03 03
| A oljel s 86 86 86 86
nf = 42 A $o] A}
D &= 2 Ao & gx
= At
acC 0°C C 105 ¢ 0%
oK ‘Bl ets% 10 V) 1? °
Vazs AFSAEE gy o 14 14
ol oo} Fars4t 9 n n n
SH feEolai o} w4 n 3 13 6
Zt 2z w7 Ts s 8 10 10 10
Rzl i olajo} md gil V) i) 1




Wk 33 AHE AE Exo) e 9

5 At
€0C 0T 80T 105 80°C 30%-
) 7ol o s 148 1% 148 130
e AFEARE 158 18 158 1%
=l ol o} SrEg 140 14 140 1%
23 Zresolaiol 5 160 164 160 148
zH A A o lssd 138 42 138 120
K tHd ool s<! 150 154 150 134
AL 32 MHS 2F 153l mE gakstE
5 At
60T 70C 80°C 0% 80T 0%
Ml Flol=olsd &4 82 81 %2
e AEekE &8 86 82 506
== ol o} 25 08 783 741 403
<% eheEolpl w7 82 83 817 32
. Al fissd 803 73 70 466
2R oV ool sl 86 816 803 483
oh. A & IRIEZHS 24N 73}
(D o2 Yol FFEH] 24N EFgd 2 AFTH g9 ¢ 24z4d g4

Cyanidin25 ug/ml

maLl

50

30

20 o

I WD A, Sig=520.4 Ref=off (JOM-SUKZ-COMPARE 2016-06-16 14-02-800002-0201.0)
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Cyanidin50 ug/ml

50

20

20

I WD A, Sig=520.4 Ref=off (JOM-SUK2-COMPARE 2016-06-16 14-02-8000032-0201.0)

[————— 14008

o~
T T T T T T T T T
a 25 ) 75 10 12.5 15 17.5 20 2258 iy
Cyanidin100 ug/ml
1 WD A, Sig=520.4 Ref=off (JOM-SUKI-COMPARE 2016-06-16 14-02-500004-0401.0)
maLl 7] i
o
=1
T
50
i
30
20+
10 o
o —,_IL}H
T T T T T T T T T
a 25 ) 75 10 12.5 15 17.5 20 2258 iy

Cyanidin Standard Curve

W
[y
Q

300 y =29137x + 4.7 g

Area Value

100

0 25 50

Cyanidin (pug/mL)

Fig. Cyanidin standard curve.

550 R2 = 0.9957
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Aronia Hydorolysis(-)

C1 Mkt A Sig=520.4 Ref=off (JODM-SUKI-COMPARE 2016-06-16 14-02-500005-0501.00
mALl =
A
9
1200 —
o
8
o
2
1000 — =
800 o
Goo
5
400 r&-
=} g o
A7) 8 z |2 F g s i R gLEsd 5 5
+ =t )
& i ¥ Fue 5P & Coomd s =
5 A, G\ e e
2.5 5 75 10 12.5 15 17.5 20 22.5 mirg
Aronia Hydrolysis (+)
I mMWD1 A, Sig=520.4 Ref=off (JDM-SUK3-COMPARE 2016-05-16 14-02-50006-0601.0)
maLl 7] ]
[=]
q
50
-
20 H
20+ o
o
o
10 o
2 ‘M
T T T T T T T T T %
[n] 2.5 & 7a 10 Adh 15 17.5 20 22.5 miry




2} o2 Yot QIEAold AFEHAF 754E - ol2 Yol FEEY FEF H492H

D MzAEE 574

B A3 AFE-3F Raw 264.7 ME= =4 £F2Y(KCLB, Korean) 288 T35t 10% FBS, 10

0 U/ml penicillin, 100 U/ML streptomycing #7}3IDMEM vz 2 37C, 5% CO2 373l A uvjoks}

-

AZ Y& MIT assayd e o §5te] 29530 e. RAW 2647 Ao thepat 559 ofzio}

ANBE Agsta 24 A7 vk o]F MIT assayE 535t9S. AT 289 =457 flsiAl, 1

mle] A Zufa(3 x 105 cells/ml in 24-well plates)o]] MTT(50 mg/ml) A)ekS H7}éla 44)7F &
223 & A A% formazan crystalse dimethyl sulfoxide (DMSO) =< 570 nmo| A &3 =

3
g 23332

01)1

120
100 -

80 -
60
40
20

BCWE (mg/ml) - 0.5 1 2 5

MTT assay
(%-of control)

(2) NO A= =4

NO9] F=+ ujorol 19 nitrite T =& Griess Reagent System-& o]-&3dle] =451 S. RAW 26
4.7 A2= 60 mm cell disholl A thFdt sxo] ol Lo} AIEE 147 B¢+ AAgstz 1 ug/ml
o] LPSE A7t 16417t vfFaly-s. wjoke 100 ule} 78 oF¢] Griess Reagent
B7F g 2171 & ELISA reader® 540 nmell A &35S 2435148

]
i
o
2
N
<2
5

80 - "
70 -

— 60 -

=

= 50 -

o 40 -

-‘E 30 -

e 20 - ;

Z 10 i

LPS(1pgim) - + + +  +

BCWE(mgim) - - 05 1 2



A ol Uo} QEAo ARBAF 715HE el ojzLiel Ay

120 -

100 -

1
o o o o o
O o = o™

(jonuos Jo-%)
Aesse | 1IN

0.5

BCSD (mg/ml)

A
e

0

A

(3) NO A

.

[l

10 -

LPS(1pg/mi)
BCSD (ug/ml)

() @33N

(4) Western blot analysis



A719FS A3 @A A 5o F&L& A EE ice-cold phosphate-buffered saline (PBS)2. 2 33]
AZ3F &, RIPA buffer [150 mM NaCl, 1% NP-40, 1% sodium deoxychloate, 0.1% SDS, 50 mM Tr
is-HCl (pH 7.4), protease inhibitors]S @ o] 4] 4C o A30& 7+ wF-2-A]7) 22 12,000xgol] A 15827F 4

4 2elstel 43 AL Bg 7 AR W YL Bradford assayR ZHGg. LW Pl

okl 21 .6 sodium dodecyl sulfatepolyacrylamide gel electrophoresis (SDS-PAGE)Z2 E# A7l &,
ul 2.9 poly(vinylidene difluoride) membranee) transfers}i-8-. ¢] membrane= blocking buffer

(5% skim milool A 147 B9k whA12) F, 2 A% e de] tat FAE shke] 1-247F B9t
HRS AL o]ojA] 0.1% Tween 202 53 TBST gd oz 3087 A& 3+ T}, secondary anti

bodyZ ®F&-A17l t}&- ECL systeme & vk A1zl & X-ray film Aboj|A] ghl A8 3Helst9S-

COX-2 o -
B-aCtin | e——
LPS(ugiml) - + + + 4

BCSD (pg/ml) - - 05 1 2
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oolzulol ASEFEZA

Standard # EtOH (%) Temperature (° C) Time (min)
2 100 30 10
4 100 100 10
6 100 50 5
8 100 50 20
9 60 30 5
10 60 100 5
11 60 30 20
12 60 100 20
13 60 50 10
1 40 30 10
3 40 100 10
5 40 30 5
7 40 50 20

T 30, 100C
7k 5, 10, 20 min
Z<t=: 100 bar

3]

o 3 g2 A3 Hste] gxE(Diatomaceous Earth, Celite 545)¢} 1:3 w82 &

TS F 22§ cellglol 9ol 43T 3 cyder FE3AL-
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Wb 4% olzUel 3289 5%
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5

o] direct injection

, HPLC

=)

é-_]__

}o] membrane filtering (0.45 um)

=)

23

ol2 Yo} in vitro AHA vl 7|4

.

*%

ad

alpha reductase

S 2HE 5-

(1) SD rat

=
=

prostate

Sprague Dawley rat 11w}2]

bol 155

=)

ojn

o

N

KU

Al 8ul

FAgetg e TENL 4T, 5000 rpmel A &

=
T

]

N

X

o

4

pgl

__o_l
ol

pH 7.4 phosphate buffer saline(PBS)2 23] A3

17 glass homogenizer 2

A7}s}

=
=

ZFo] cold PBS

3l Brand Forda] <k

bl 5L

0° Coll B3t

o

R

<H

dn

s

2] 5-alpha reductase #}3|

=
=

*%

of o}z1o}



o AP Ao gHE FZ3) 5-alpha reductase E4Y

Rat number AP 74 (mg) e A (ug/ml)
1 610 10.61
2 611 8.82
3 818 9.27
4 595 9.24
5 460 10.20
6 427 9.61
7 620 9.48
8 657 9.82
9 635 9.75
10 530 9.15
11 537 9.80

(2) EA9L o] &3l o2 1o} F=E <] 5-alpha reductase #sf&4 H7}

- o}Z 1o} STD1~13¢] 5-alpha reductase A3 &L Hrlslr] 15t #=A3LE rate] prostate,
olz2 o} F=E (50 ug/ml), testosterone & S-NADPHZ 37C oA v-&-A17]1 & A AF dihydr
otestosterone (DHT)E ELISA kitE o]&-3l] =AstHS. & 33] vrE- A5t o 7zkS AHAs)
A

- A3 2%, O}EHO} FZ5 STD2, 9, 11 Ag|rollA F43% DHT s} &/do] &34

- STD2 &9 79 100% EtOH, 30C 2 F&3F FF&F]a, STDI¢} 112 60% EtOH, 30C =
FE% Zo R 5TD99‘r STD11-2- FZA|3tto] Zhzy 5&7 20802 Aol

- STD9¢} STD11-2 FZ& A7kl #AIglo]l =& DHT gido] wEEo], o] ZuE F



e e

100

=]
(=)

G

(=]

4

DHT contents [% of control)
(=]

2

[a=]

a9, ojzlel 328

- A

- z} #4160, 100% o

zgul= 100% == 60% EtOH, A2
solxe Aoz B

5.9
955 .
BL7 BBE o5 sss
1 .T"JIl
o0 +— —— . . — s a— s
1 2 3 4 5 6

o} = L]0} ASE

AY A ZF) 4 DHT A4 A AHE Edfz A5 Aln
792 AZs}7] $1ste] STD2¢} STDY ol 2o} FZE
Mgt =M &

ergrdGEe

10 11

(50 ug/ml)

=
oM
filo

1001C)<} STD10(60%-EtOH, 100C )2 ﬂ]z—?oi A3 AL

— TEAPE ol=2Yol F&5: STD2, 4, 9, 10¥

T 00)A FE25

o
Y
o\
o

12 13

STD1~13¢] LNCaP cellell 4] DHT A4 A3l &4

Standard # EtOH (%) Temperature (° C) Time (min)
2 100 30 10
4 100 100 10
9 60 30 5
10 60 100 5

Q) APHAAEFE ©
(b LNCaP cells uj
- Human AP M ZF

10% FBS<} 100 unit/mle] penicillin-streptomycine] &-f-#

$3 olz o}

©] LNCaP cell& 3}

5% CO2 2730l Al wlFahsi -

P otzuel F2E
9] SRD5A2-transfected LNCaP cellof] 4] 2]

- oz} 32

== 2 o

TE=E

o] in vitro &% H7}

testosterone Foiol w2 AL E=A H7}
g4 HrE Algel oA otz o} F

EZF o)A ool ALg3HYS LNCaP A EE

RPMI 1640 vj=]& o]&

o] DHT A2 o]

sk 37C,



Z=E 3} testosterone<]

J.0

=

REE el =

o 1= /K

A Z =l

ell plateo]] seedinga}ar FBS 10 %& -3+

==

TE=E

Lo}
& MTT assay=

=
=

a

L‘101 TAsHA =9l
23}, okzjol A

AN 2443

% microplate readerZ&

FolF AZEAHo] BAHA 2oke.

15} =

°|

LNCaP AMxZ& 2
RPMI 16400) A} 184]7+%

1~13 (25, 50, 100 ug/ml) 2 testosterone (100, 1000 nM)<&-
Z AE W A= formazang DMSO z} 100 ul/well
£-35Fe] 450nmo] A]
F% 25~100 ug/mle} testosterone F<f

?_]__

Cell viability (% of control]

m 25 ug/ml

5 6 7 8 9 10

OfZL|OtASE =&

50 ug/ml

1

100 ugfml

12

13

120 -

Cellviability (3 of control)

0 +—

-o—JJH:E zzq

Control

X 104 cells/wellZ 96 w
incubation 3} &, o}l&
skl 2441 7F wjoF

dotiE.

o=

% 100, 1000 nMof| A4 =5

100 nM 1000nM

Testosterone

a9, ohzUel 228

=1
=

(th Type 11 5 alpha reductase (SRD5A2) transformation

- Human 5-alpha-reductase inserted plasmid 2%-& competent cellef] heat shock transformationghk

1 21 testosterones] LNCaP cello| Ao A EZ=A

A

% A T R o) wleksle] colonyE A-e. ColonyE A 3 dAujz|o] HEZ F 2
4A7F ) oFsta plasmid extract kitE o]&3sle] 2zt DNAS FZ51%e-.
Plasmid 1 Plasmid 2
Type Human ORF Human ORF
Vector pCMV6-AC-GFP pCMV6-entry
Tag TurboGFP Myc-DDK
CMV promoter
VP15 primer
T7 promoter CMV promoter
s V40 ori oo
A VP1.5 primer
2 T7 promoter
v sqfl
§ \
- 1
= RG213025 M v
Plasmid Map 9 ) RC213025 g
(7.3 kb) " i 2
&
),
Miul
Myc-DDK
Ne L 3 XL39 primer
Y PolyA signal Q”EI —
PolyA signal
SV40 ori

(2P SRD5A2 transfection 2 DHT A AJ=F

37}



- SRD5A2-transfected LNCaP cell lineol] o}2 1o} FZE& 14| 7HE<r *8]8k 3 testosterone (1
000 nM)-&- st A3E DHTE =X ozx A|5o DHT Ad AASS HristaAt sty
S ¢l 7}x4%/ﬂ M| <] LNCaP A 3Eoj 5-alpha reductase type I1¢] &3-S 95t SRD5A27}
Al =)o) 9l= pSGHSRD5A2ZE Lipofectamine 30008 ©]-83fe] Al X o
sfectiong A A)5}7] A, ME wjekd-& charcoal-stripped serum 10%E &8-3F phenol red free
RPMI 16402 A&}l 244 7HE<F AHglgde2M AlE ] hormoneL depletion A]7]. Transfecti
on AA] 24A7F Hel olzlo} FZE (50 ug/mDe 1A 7+%5<F A7 3d & testosterone(1000 nm)
S Hgsla, 18417 Fo) 100 ul mediumg # 3} media W) DHTS F=E =33}%<S. DHT
o] =42 medium 50 plE thAre 2 ELISA assayE AA)st¥e ™, 450nmel) 4] =33t 5-alpha
reductase typelle] A 3l5< =Ast7] 9384 ELISA assay kit(Cusabio, Germany)E o©]-&3}%2
o, 460nmo| A =Asta =AZEY AALL J|Fdow ¥ standardZ@ZE o] &3t FEt
testosterone-only treated groupel th3h WHE&(%)E X 7|3

transfection &}4-¢-. Tran
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Key words | (= 37l oV 71933)  benign prostatic hyperplasia |, rat modd |, aronia

6. AJE5T SIoRas] A8 of 51 B
(HBSF SRR AV A] APl AR B %)

AR 52

OABsRte (BgAl ) ISRz (4 )
e BRI, A5 e AR AlsZel ufel BAREge] 2
O gl T Sk nie

Ei | DA (B2 ) ARz (c3gd )
S Dbz (s )

¥ G| APzl e

7. S FAHosing) Bl AR HA R/
(4} Restraining Devices, Radioactive Materidls / Other Biohazards, Infectious Discase)

SR gk

8 s

8L AL TEF o] F2] B8 olgE AT oY T= B0l wet Ex AHd

[Mowse MRat [Guinea Pig [Rabbit [Hamster [Tog [Gat [Plg [Garbll

17k )

82 AFLE-

AEr Wister rat | AFS 3734 |Mbamier 7 [Benibamier 7S] [

%%?‘?Jj* SERlEsble. | wFS) o g U D163 98 D

mgEsly | VB Spedific Pathogen Tred) [ (eanF5HT)
5 = OV(Goventionel)  [CarmFree (231 [VEK( )
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- A By | T 1053 M %, F: -

83, 3% FSanimel) 7} Fstrain)S ATelsH FlEla] o] AESH i Ak

2 PSS ol8% AR HIKS s MR el 2 ALSERs el AT HelEl} B
A=l glod A 51 P gole

84. Al8-B= il thet el DA Tssi Tas ARt SAK 245 Ak)

o oA4Y TR BEds AR U fE RoiEd
: Castration +
Negative  Male 6 16 Testosterone SC 0.5% CMC
(3mg/kg)
.. Castration +
lzg;lggle Male 6 7-12 Testosterone SC Saw palmetto
(3mg/kg)
Castration +
T1 Male 6 13-18 Testosterone SC ~ o}2 1o} 23 E 1
(3mg/kg)
Castration +
T2 Male 6 19-24 Testosterone SC ~ o}2 1o} EFE 2
(3mg/kg)
Castration +
T3 Male 6 25-30 Testosterone SC ~ o}Z2 1o} 23 E 3
(3mg/kg)
Castration +
T4 Male 6 31-36 Testosterone SC ~ o}2 1o} 23 E 4
(3mg/kg)
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A Al: Tiletamine+Zolazepam (30mg/kg) + Xylazine (10mg/kg), IP
GAYA|: Cephazolin (30mg/kg), SC
Z1EA|: Acetaminophen (200mg/kg), PO
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KIT 323354 EE IACUCIAAE 479 FEAFAIS $AFY.
This animal care and protocol was reviewed and approved by the IACUC at Korea Institute of Toxicology

Gyeongnam Department of Environmental Toxicology and Chemistry.

2016. 09. 21.

IACUC 9194 2 = A (A1)

sEAY AR

Experimental Schedule(Ver. 1 2016. 09. 29.)
Study Title: Wistar rat of| 4 o}2 1o} &2 A4 v|tfF 43 &5 H7H A3

Study No.:  B16026 Animal Room No.: 5 Study Director : Fud i ¢) Animal Chief Manager : (signature)
Year/Month|Mon| Tue| Wed| Thu| Fri| Sat | Sun|Mon| Tue| Wed| Thu | Fri | Sat| Sun|Mon| Tue) Wed| Tho| Fri| Sat | Sun| Mon| Tue| Wed| Thu| Fri | Sat| Sun| Mon| Twe| Wed) Thu| Fri| Sat| Sun|Mon| Tue| Wed| Thu|
6
A3

[Date 9|30 1[2[3[4]|5 7189 [10f[11[12/13)14|15)16)17) 18|19/ 2032122 23)| 24]25]|26|27|28/29] 3031
2016 |Day Al ar [ A3 Ad[as|a6] a7 Ao [Aw|an|Ri[Ro[RI| R4 [ Rs[R6|R7| RS D1[Da|Da| D4 5| 06] 07 03| Dy | p10|D1|DI2| D13 D14
October

AR C BW aw
GP
1w 2w

| Date 112 [3[4[5[6]| 78] 9[10]11[12]13[14[ 15[ 16| 17| 18] 19] 320 22123 24] 2536 27( 28] 29| 30
2016 [Day D15| DI6| DI7| D13| D19 | D28| D21| D27] D3| D24 | D25| D26| D27| DI8| DI¢| D30 | D31 | D3z | DA3| Da4 D3| D37| D33| D30 | | DAL| D47
November

BW BW BW BW B
N
3w tu B o

A Acclimstion Period, AD: Administstion, AR: Animal Receipt, Bb: Blood collection for b, BM: Eonemanow smear, BF: Elood pressurs, BS: Elood smear, BT : Bleeding time, BTK. Elood collection for TK, BW: Body weight, C-

Castration, €3: Blood collection for €3, C3a: Blood collection for C3s, Calf: Calf messwremant, CE: Cage and bedding change, Chem: Serum chemistry, €0: Clinical sizn Observation, Coag: Coagulstion test, Con: Concentration analysis,

CR: Cage reck relocation, CRE: Blood callzction for CRP, Cyto: Elood collection for Cytokine/Chemokine, D: Dosing Perind, DE: Detailed Clinical Sign Observetion, DPE: Datailed Physicel ion, ECG: El

examination, EX: Excretion, F- Fasting, FC: Food Consumption messurement, FM: Formulation avalysis for tast article, FQ: Food Quantity meastrement, FVII: Sampling for Factor VIL, GP: Grouping, HB: Heart st and Bload prassurs
Hem: test, Hom: ty test, HR: Heart rate, IM: Immmmogenicity, M: Marking, MT: Method transfer, MV: Method validation, N: Nacropsy, OP: Ophthalmology, P:Bre-test period, PKC: Sampling for

P, R: Recover period, Stab: Stability test, TBW: Tenninal body wizht, 'UR: Urine callsction for U inalysis Urine Chensistry, US: Urine collection setting, TTTK: Urine collection for T (fesh urine), VCQ: Veterinarian' clinical sign

observation, VE: Veterinary (Physical) om, WC: Water C , WQ: Wter Quantity measurem:
- dosing - Clinical sign cbservation (ance dily), Clinical sign observation
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Anti—diabetic Effect of Aronie meldnocarpe (Chokeberry) Vinegar in High Fat Diet—fed
C57BL/6] Mice

Na-Hyun Him", Tac-KilTal!, Ju-Hengles!, Je-HeinHim!, Jeong-DooHeo Eun-JuJeons’

1(‘xyao:-.gnamn Departrnent of Environment & Toicology Departrnent, Korea Instituts of Toxicology,
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The target of the study is Aroniaz melanoompe (Chokeberry), which is originate from the east
province of North Armerica and now widely cultivated in Eastern Ewope, [t contains high level of
beneficial phenolic. compounds!  procyaniding, anthocyanins and phenolic acids, In this  study,
pressed Aropia juice and Arcina vinegar wers treatsd orally in okese mice for identifying its
anti-obesity/diabetic effects. 4-weeh old CSTRL/E] mice were purchased from the Japan SLC
(n=36), then randemly divided inte 3 groups (VC: vehicle control T1: pressed Aronia duice, T2
Arcina vinegar, After a week, 60%¢Ecal high fat diet (HFQ) were fed for 8 weeks (Hesearch Diets,
Inc USA), and test materials were orally administered once-a-day simultansously, During the
administration period. body weight was measured once a week At last week of the study, oral
glucese tolerance test (QGTT) and imtraperitoneal insulin tolerance test (IPITT) was performed
Epididymal and peritenal fat tissues were collected and measured at necropsy. Blood total
cholesterel, triglyeoride. HOL and LDL level were evaluated by serum chemistry analysis. Aronia
vinegar treatment could lower the mean body weight, fat mass and serum triglyceride level
compare to those of wehicls administration, but not statistically significant, Morsover, Aronia
vinegar treatsd group (T2} showed more sensitive results in OGTT and IPITT. Specifically. it
revealsd lowsr blood glicoss level in both OGTT and IPITT. than other groups, while only OGTT
result showed statistical significance. Arcnia juice treated group (T1) however, showed no
differences in all examinations, [n this study, oral administration of Aronia vinegar for § weeks

has anti-diabetic effect in HED, induced obese mice,

Anti-diabetic Effect of Aronia
K"mmgl@n“m((:hokeberry) Vinegarin high

foccinic fat diet-

fed C57BL/6J mice

Na-Hyun Kim'; Tae-Kil Tak', Ju-Hong Lee?, Je-Hein Kim?,
Jeong-Doo Heo', Eun-Ju Jeong? "

(KT), Jinju,

RepublicefKorea

Gyeongnam National University of Science and Technology, Callege of Life Science and Notural Resaurces, inju 650-738, Republicaf

The tarest ofthe smudy is Asonis melanacams (Choksbenny), which
s originate Som the sast proviace of Nomb America and now
widely culdvarsd in Eastem Euope. It coatsims Bigh leval of
beneficial. phenolic compounds: pysvaviding, shacranins md

phenclic cds. In this smdy, pressed Amama fwes =ud Aming
vingges wess tested orally in obsse mice for Jdsmtiying ifs S0~
abssity dizbetic effects

esk ald CS7BLA] mice wers purchased from the Japan SLC
(2=36). thn randomly dividsd into 3 moups (VC; vehicl contral,
TI; prassed Aonia juics, T2, Amina vineme After 2 week,
60%Kca] high Firdizt (HFD) ware 1 for 8 wesks (Ressarch Dists,
Inc USA). and 1est materials ware onally sdminisrared once-aday
v Dusinz period, bady weizht was
messured once & wask At last wesk of the study, oral glucess
tolerance test (OCTD) =4 jmimasinpnsy) maln wlsamcs e
(PITT) wa parformed. Epididvaal and pafiens) Bt vissuss ware
collectsd and messured 2t mecropsy. Blood total cholesterol,
tigycaide, EDL aud LDL levd ware svalumed by ssum
chemistry analysic

Asonia vinsgr wrazmant could lower the maan body welght, &t
Tass wd sem trigycenids leval compars t those of velicle
aduministradon, but ut steistcally sigmificant. Morsover, Asgis
vinagar tauted goup (12) showed mare sensitive fesult i1 OGTT
and DITT. Specifically. it sevealed lower blood glucase level o
botk OGTT and IPITT than sther groups, while only OGTT sesult
el il s, Aty e e g ()
however, showed no differencss i 2l] Srami

I. Body weight / Body fat mass

-

Fip1 Bady weighs thaazes S CUELE mite

Seia body wrighiof T1 104 T2 grosps weee bwes i Gaiof VO osp. Homeoms, hors woee st a 16358
Sy

ot G el 5wty

Fig L Exitmonisnadal) ad prgprecal fximases of CITELAT mice.

Gimias 1o e baay meige: hange, nody e mam weight of T2 prosp nlower Gan@ataf VO CEUELG mm 4 1 agh & dm

o mice, bt oot sl sipadicast

Korea

2. 0GTIAPTT

I MREITS

Figd. Giucos sd lossin siecaccs sers mCSTELET mmoe 18 weekof wewimeat.

OGTT AU Gresais renssied toas b T1 028 T2 grong shomed fussdacrenzs ofblsad
Shocoms el compars o e VC srovp, ocly T2 rerst was spsfcast T sl
cepreseened ot i sesiaace could be lomered by Arcos vesrga: sdmmiation,
athough oo sgeificas: | B8

3. Semmchemisiry

MM

B4 Sacum chamzey conts of CYELE mice.

Mean zrrm TG devels ware drornased in T1 sad T2 growgs, bue am swvsmiady
sigsifizace. Tom! chalexmrsd fevel a3 wed 23 HDL 208 LOL chaiesiercls mere oot
sigeifisazy Sffezsen barwasn e VO, T1, 328 T2 prongs.

Tn this study; oral administration of Aronia vinesr for §
wesks could lower the sisk of hypenrisiyeeridemiz and
insilin rsisance Tn canclusion, Aronia vinessr has ami-
dizbetic affactin BFD induced obSmice.
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Cyanidin Standard Curve
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Fig. Cyanidin standard curve.
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Fig.1 Effect of Black chokeberry water extract (BCWE) on cell viability in Raw
264.7 macrophage cells. Cells were treated with BCWE (0.5, 1, 2, 5 mg/ml) and
the cells were further incubated for 24hr. Cell viability was measured by MTT
assay. Results are means = S.D of triplicate data. **P<<0.01 indicates S.D as
compared to control.

) NO #4% =4

NO¢] Fx+ ujjorol 19 nitrite =& Griess Reagent System-& o]-&3dle] =451 S. RAW 26
4.7 M E+= 60 mm cell disholl A T}kl FE9] olR o} A|BE 147 Bt AA st 1 ug/ml
o] LPSE A g3t 16417t vfFal . wjoke 100 ule} 78 oF<] Griess ReagentE wolFa1 10

B7F g 2171 & ELISA reader® 540 nmell A &35S 2435148
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Fig.2. Effect of BCWE on LPS-induced NO production in Raw 264.7 macrophage
cells. Cells were pretreated with indicated concentrations of BCWE for 1 h and
then stimulated without or with LPS (1 pg/ml) for 16h. The treated culture media
were used to measure the amount of nitrite to evaluate NO production. Results are
means = S.D of triplicate data. ¥*P=<0.01 indicates S.D as compared to control. ##
P<0.01 indicates S.D as compared to LPS.
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(3) Western blot analysis

Western blot 49] A5+ 217} cell lysis bufferg A3t A|EE 7
A ®% & Bradford assaye] &3] =459, Z+ A8 W3t S3Fo] tha
GE Ar|gdEc=w Egx5ojxx PVDF ®H g ¢lo g Blottingsty-g. 12} 3kA)
At AEstar, 23 FAe A XM NS 1 23 AE FEHQ
shof Hh S S

A A B
12k 8-12% SDS-PA
= 4CNA 1647HE
212 ECL §4& A&

iNOS ——

Cox-2 - e -
HO-1 —
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LPS(ugml) - + + + =+
BCWE(gim) - - 05 1 2

Fig.3. Effect of BCWE on LPS-induced iNOS, COX-2, and HO-1 protein
expression in Raw 264.7 macrophage cells. Cells were pretreated with indicated
concentrations of BCWE for 1 h and then stimulated without or with LPS (1
ng/ml) for 16h. The expression of iNOS, COX-2. and HO-1 and B- . Actin
proteins were detected by Western blotting.
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Constituents Juice (gfL)" Berries (different cultivars)
fresh pressed=[8]" pasteurised®[28]
Rel. density 1.081 1.064 -
Dry matter, in'% 19.5 “Brix 15.5 15.6 [24]; 20 [44]: 16.7 — 28.8 [9]
pH 3.6 = o | 3.3_37[2]
Glucose 41 40 A
Fructose 38 37 A
Glucose + Fructose 79 T 66— 100 [24]; 130— 176 glkg PW [9]
Sucrose ND ND Mo
Sorbitol 80 55.6 LA
Dietary fibre trace [2] raA 56 gfkg FW [24]
_ Pectins 3.7 alkg [12] Ty 3.4_ 5.8 gfkg FW [9]
Fat (XY Ty 0.14% PW [24]
Protein A A 0.7 % P [24]
Organic acids
I-Malic acid 2.0 11 13.1 gf kg PW [24]
Tartaric acid ND A A
Citric acid SO0 ma/ L 247 mafL 2.1 gikg PW [24]
i 65 mgyflL A A
80 mgylL P A
Succinic acid 1.5 0160 MND (fresh barries)
800 ma/kg (3 months stored berries) PW [3]
Vitamins
Witamin C 200 maj L ND 137 mgikg Fw [24]
13— 270 malka PW [3]
Folate. pgjL A 35 pgfL 200 pajkg PW [33]
Witamin B1 SO0 gL Ty 180 pgikg PwW [24]
Witamin B2 600 gl A 200 pgikg PW [24]
Wvitamin B& S50 all A 280 paikg PW [24]
Miacin 3400 pgfL Ty 3000 gl kg FW [24]
Pantothenic acid 2200 pgfL Ty 2790 uglkg FwW [24]
Tocopherols MNa (Y 17.1 mgi kg FW [24]
Witamin K Ty A 242 pngikg PW [24]
Minerals
Ash 6.4: 4.6 [3] 3.6:4.1[2] 4400 [24]: 5 B00 mg/kg FW [9]
Ma. mail s 5.7 26 magfkg PwW [24]
K. mafl 2 850 1969 2 180 maf ka PW [24]
Ca. mafl 150 185 322 mglkg FW [24]
Mg, majf L 140 160 162 mafkg Fvw [24]
Fe. mgjL 4(2—8) 0.4 9.3 magikg FW [24]
Zn. magjfL 1.3 (0.8 2.5) 0.6 1.47 magikg FW [24]
I egfL A <5 A
Phy tochemicals
Carotinoids A 7O gl 48 .6 mgfkg PW [34]
_ B-Carotene A 32 pgfil 7.7 EW [24], 16.7 malkg FW [34]
- p-Cryptoxanthin A A A4.63 FW [24], 12.2 mafkg PW [34]
- Violaxanthin [Ny Ty 13.0 magy kg FW [34]
Phencls (total) A & = 7E849° mg/ 100 g DW [45]

7465° mg/ 100 g DW [44]
37609 mg/100 g DWW [42]
42109 mg/100 g DWW [39]
69024 mg/100 g FW [49]
25564 mg/100 g PW, wild [63]
20104 mg/100 g W [47]
Amygdalin 57.5 majkg [2] MNA 201 magfkg FW [1]

Z*: Kulling and Rawel, Planta Medica, 2008, 74, 1625-34
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Aronia
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TiTe HZ‘O
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Methylene chloride H,O
(452 g |
| |
Ethyl Acetate H,O
(20 g

Reversed-phase flash Chromatography (4g/20g) ‘

| \ \ | \

ER1 EERZ ER3 ER4 ER5 EER6 ER|7 ‘ |

(3.174) (100.4mg) (36.5mg) (626me)  (94mg) (143me)  (90mg) BuOH H,0
(22.4g) (270mg)

Reversed-phase flash Chromatography (5g/22.4g) ‘

BE1 BE2 BR3 BR4 BRS BRE BR7
(1.44g)  (533me) (1.45g2) (359mg) (970mg) (60me) (51.7me)
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-ol2 U)o} F&E9] ethyl acetate® 3} n-butanol £33 9] z} 4~HE 3o 2 HE ukE-ZAl HPLC 4
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Aronia (Ethyl Acetate)

}

ER1 ERZ ER3 ER4 ER5 EER6& ER7
(3.172) (100.4mg) (36.5me) (62 6me) (94mg) (143me) (90me)
LC (55mg/a4mg)
Column: ODS-A (250x10mm)
Flow: 2ml/min

Solvent: 80%MeOH + 20% H.0

rpl rpl rp2 p3 rpd ph ot o7 rp8 T rpll rpll rpl2 rpld washing
(25.7mg) (0.7mg) (9. 1mg) (2.9mg)(1.9mg) (2.1mg) (0.8mg) (0.7mg) (3mg) (1.9mg) (0.5mg) (0.dmg) (0.7mg) (1.9mg) (2.2mg)
Rt=26min Rt=34min

EA-MRS-rp5 EA-MR5-rp8

compound 9 compound 10

Aronia (BuOH)

|

BR1 BR2 BR3 BR4 BES BES BE7
(1.44 g (533 mg) (1.45 g) (359 mg) (970 me) (60 mg) (51,7 mg)
LC (550 mg/ 1.45 8)
Column: YMC H80 (150 X 20 mm)

Flow: 5 ml/min
Solvent: 30% MeOH + 70% H:O (with0.05% TFA)

rp0 rpl rpe p3 rpd rp% washing
(98.4 mg) (75.1 mg) (8.8 mg) (84.5mg) (89.5mg) (35 mz) (5.6 mg)
Rt=16min

LC (550 mg/ 1.45 g)

Column: C6-phenyl(250 X 10 mm)

Flow: 2 ml/min

Solvent: 15% ACN + 85% H,O (with 0.1% Formic acid)

rp0 pl p2 p3
(mg) ( mg) (mg) (mg)
O Rt=21min Rt=22min
" o OH
i HO OH
5 SN0 oH - oy
HO OH  NEI O g g OH
& L,
BR3-rp3-rp2 z
compound 2 OH BR3-rp3-rp3

compound 3



BR4

LC (260 mg/539 mg)

Column: YMC H80 (150X 20 mm)
Flow: 5 ml/min

Solvent: 30% MeOH + 70% H:O (with0.05% TFA)

rpl rpl

12 rpl pd
(87.8 mg) (38,1 mg)

(8.9 mg) (22.9 mg)
Rt=9 min Rt=15 min

ph e p? wrashing
(44.2 mg) (20.2 mg) (5.6 mg)
Rt=20 min Rt=30 min
LC(10.8 mg/22.9 mg)
Column: C6-phenyl(250 X 4.6 mm)
Flow: 1 ml/min

Solvent: 15% ACN + 85% H:O (with0.1% Formic acd)

P

LC (20 mg/44.2 mg)
Column: C6-phenyl(250 X 10 mm)
rpl0 rpl Flow: 2 ml/min
{ mg) { mg)

Solvent: 15% ACN+ 8% H2O (with 0.1% Formic agd)

LC (20.2mg/20.2 mg)
Column: C6-phefy1{250X 10 mm)
Flow: 2 ml/min

Solvent: 15% ACH + 85% H;O (with0.1% Formic acid)

rp0 rpl p6
{ me) (6 mg) (2.6 mg)
orensr O Rt=10 min Rt-36 min |
compount oH
@0 0: rpQ rp2 %
cn L)\O " L mg) (6.7 mg)”
Ao o Rt=12 min
BR4-p5-p8 O
cempaun

y
aund 7 B2 :
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a3, 3= 29 1H-NMR, 13C-NMR spectra

3}8HE 3 [Amygdalin]

a3, 3= 3¢9 1H-NMR, 13C-NMR spectra




3}¢+E 4 [1-(3,4-dihydroxycinnamoyl cyclopenta-2,3-dilo)]
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a3, 3= 49 1H-NMR, 13C-NMR spectra

3}¢+&E 5 [1-(3,4-dihydroxycinnamoyl cyclopenta-2,3-dilo)]
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a3, 3= 59 1H-NMR, 13C-NMR spectra

3}3HE 6 [Cyanidin-3-glucoside]
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HO. g ‘
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WOH
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a3, 3= 629 1H-NMR, 13C-NMR spectra



a3, 3= 79 1H-NMR, 13C-NMR spectra

3}3+E 8 [Cyanidin 3-xyloside]

OH

N
HO ‘ ol
Z o
OH \OH

o

OH
OH

a3, 3= 8¢9 1H-NMR, 13C-NMR spectra

3}3HE 9 [Acuminatic acid]



a3, 3= 99 1H-NMR, 13C-NMR spectra

3}3HE 10 [3-Epipomolic acid]




a3, 3= 109] 1H-NMR, 13C-NMR spectra
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g AL AYAd 7] False] Qs ODS columnz} ol2uje} 228 24 A] ol ALEH
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U TR gl J154 AR AHB4 AAALE 5 2AAE

71 2 (Citrus unshin)©] % <12 dn 72
A8 o A8 s
Flavonoid @ Limonoid%&
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e AR o oo T @
\%Aj HGC&CHZ
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- A3l=A 1 A9 78
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HC  CHy

<{pachymic acid> <tumulosic acid> <dehydroeburicoic acid>

- o|xAg Fo=zta

- TS, 144, TEAAAE, A8 A48
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5-alpha reductase %! benign prostate hyperplasia (BPH)ol] w3t 91 rr 1 §l&
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Curcuma sz =2 H 7 Curcumin and cancer. barriers to obtaining a health claim. Nutr Rev. 2015

longa Mar;73(3):155-65. Review.
Lz = ZEE 9| 5-alpha reductase X{slf £M. A new label-free Steroids. 2016.116:67-75.
screen for steroid 5a-reductase inhibitors using LC-MS.
22 20| H|x 7| A & X|& F 1. Ethnopharmacological BMC Complement Altern
survey of medicinal plants practiced by traditional healers and Med.
herbalists for treatment of some urological diseases in the West 17(1):255.
Bank/Palestine.
Zz 22l curcumin?| g (FE M) . Spices for Prevention Nutrients. 2016. 12;8(8).
and Treatment of Cancers.
Z% 22 curcumin?] MEIMQ X7 7|HH L. Molecular Life Sci. 2016 May
mechanisms of curcumin and its semisynthetic analogues in 1;152:135-44. Review.
prostate cancer prevention and treatment.
Curcuma manga £/ 22 89| PC3 cell0j| A 5-alpha reductase Cancer Manag Res. 2014
Xoff €. Molecular effects of bioactive fraction of Curcuma Jun 6;6:267-78.

mangga (DLBS4847) as a downregulator of 5a-reductase activity
pathways in prostatic epithelial cells.

Curcumin®| C}Fot SHQtstd ZHM . Exploring inhibitory potential Interdiscip Sci. 2014
of Curcumin against various cancer targets by in silico virtual Mar;6(1):13-24.
screening.

Curcuminoid 4| s}ghE 2| eretEHM. Analysis of the anticancer Oncol Lett. 2014
activity of curcuminoids, thiotryptophan and 4-phenoxyphenol Jan;7(1):17-22.
derivatives.

Curcumin®| grtEtM. Plant-derived anticancer agents - curcumin ~ Rev Med Chir Soc Med
in cancer prevention and treatment. Nat Iasi. 2012 Oct-
Dec;116(4):1223-9.

Curcumin®| 2 ArE 5 AL, Therapeutic roles of curcumin: lessons AAPS J. 2013 Jan;15(1):195-

learned from clinical trials. 218. Review.
E5(3H) ZEFESS ZS=s AHSH =4S (RIS 71) ==
IL-6 RE STAT3 2ot Nell sRE A=A E=25 S5
o| X4 FEE, = 0|2 HFE /7|80 EE=S Z8dt=
=ME

Curcuma FEAS =2 HED AlS F=8 0l =9 MH0| Xanthorrhizol2] gHotEhAof st CFQF  Cancer Cell Int. 2015 Oct
zanthorrhiz stED. Xanthorrhlzol a review of its pharmacological activities 21;15:100. Review.
a and anticancer properties.
Curcumaz M E FQ M8 5 50| Cf 3t review. Recent Chin Med. 2008 Sep
advances in the mvestlgatlon of curcuminoids. 17,311.
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a9 AR YR
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o BEE TR Aok AYM vigF A B4 %7}

(1) LNCaP, DU145 % PC3 AHA MEF vj

3% 9] AYPAAEF LNCaP, DUI45 2 PC3E FZAHZTF2afo ] HoFtol AREEIH-S. A7HA]

MEE LAl 10% FBS2F 100 unit/mle] penicillin-streptomycine] 7% RPMI 1640 wj x| & o]
€3t 37C, 5% CO2 7oA ufj kst S-

(2) Bk F2E MExEd 7t

Aok Z=5 o] SRD5A2-transfected cello| A1) A H7} A&l A FHE] HIETEAHS MIT
assayE =3l #<1dty-e. LNCaP, DU145 & PC3 M|E£E 2 X 104 cells/well2 96 well platee] see
dings}xr FBS 10 %= 3$h3F RPMI 16400 4] 184]7F&<F incubation 3 =, /‘3 ok —%% 2 Z+ 10,
50, 100 ug/ml T2 Fosta 24A17F vljokdl & MIT assayE A s+S- 7+ 3 A= for



mazang- DMSO 100 ul & Yo #4354 =< & microplate readerE o]-&3}e] 450nmofj Al =34
e 4% Aok 1F® 100ug/ml AN A ZEA ] BEHY ZFEA F=E 10~50 ug/ml
oz 43S

(3) 5-alpha reductase (SRD5A1, SRD5A2) transformation

Human 5-alpha-reductase inserted plasmidZ competent cellef heat shock transformationdt & &}
AA - w Aol wjgFste] colonyE @& ColonyE A e AAuiA|l HFE F 2447 u)
oFst plasmid extract kitE o]-&3ste] DNAS F &39S

(4) Plasmid transfection @ DHT A Ad=F 7}

SRD5A2-transfected cello]] Aok F=Z=E-L 1A 759 A8 = testosterone (1000 nM)-&- 5}
o Hg3 DHTE Aoz Aok 5o DHT A& oA 58 Hrlstaxt 0}931-5. LNCa
P, PC3 & DU145 A 3] Z}+ 5-alpha reductase type 11¢] &3-S 48}04 SRDbA27} AbQlxE]o] 9l=
pSGHSRD5A2ZE- Lipofectamine 30008 o]-83}a] A|XEof transfection &}%-8-. Transfection2 A5}
7] A, A E vjokel-g charcoal-stripped serum 10%E ¢-8-3F phenol red free RPMI 16402 14|
3l 24X 7HEF Ao 24 Ml X W hormoneS- depletion A]Z-g-. Transfection AA] 244 7¢
Holl Aok 225 (10, 50 ug/mDL 1A]17HEQH %23t & testosterone(1000 nm)& )25}, 184]
7F %] lysis buffer& o83} cell lysateE F=38}9¢. DHT¢ =AH& 93}l ELISA assay kit
(Cusabio, Germany)& o]|-83}¥ 2™, 460nmo|A] SA-sty S3HZEY AL 71E=de gz 19 stan

dardz#] ==& o]g35}e] Falar testosterone-only treated groupe]l w3t MES(%)=2 F 7|6t L.

o
Asta FAAZT|NA 2423H5 <t F7h AxAgE AH AzEYS APYANEFE 18T D
HT Ashs B7h2 Sistel 2 Aok £35S DMSOd| =4 100mg/mle] F=7} H=2 st A%
W EE FBFZRSE olgde] M F ALY AYEERYL o|§3 in vivo T
B712 I81M FEEE 05%-CMCell 59 F ATFAAL.

(6) Aok 22 AYAAEZ A DHT A3 odx) &4 A}
o ok =2ES AT E AYMM T testosteroneL Eojstn HE AMAH DHTS MAZFL

ZAgto 2 1 AJeko] 5 alpha reductase AH3N&4S H7151ES



50

[}
XS
a9

x_-]
&
7}
H TRk
A
Ho A A|<]3}

]_—.A

- - il = R
. il £

X B =

| 0 TO

N T oo oo o
P R T R A 0 ~

e BRRe s T o (= NI ]

_

R T o — =g o
T 5 B Masi i S o o mK ! __o_n
R T o 7o X
—_ .
T o 1o
s e ﬂ_. R R o i 2 &)
T o al D& e e 05 T2 —_— S
S .8 TIPS USRI [N FOPR N = N- O 5
o_H Z. Baiasiiniii i H_W X AﬂuM
0
| (D) 1o
R ¢ T o 7o T = 2o S x
e ~aR:® T T 1 o T N zx
R 7 % oa = S Sovsesear OT ! o_ A _I
e e B - o T BT A J.E 9 ml
S . S s ; ° n T ~
&) s o G X (SN
Kodp I 5 W o SR
o S or o o T
L - R R R R d ) N _,_U a | E__l
)
SEensanatrestneRntatnr s r
B e s - W)

[}
%9
2%
(0]
=
o
o

— T
T = o o ohsaaamaanas or =y
ST T " SRR ; — X o_u T =
S ot m el B 0s i 0 B! B
o —
o] X iy, 01 oF

o

FEE
== 1)
s
O
=2
k<l

B e O et _z_.E :AL U 1_ _Ll_

5y

R R R e

=
ES
)
[E3
2
=
T
9

———
T

M

1_|
e
e T T s ~E i n_u._ il M
A A A S S A s O o

g
X_-]
7|

B O T Ot

B s e e O ~

i

R

AT IR
R R R

o)
5
<

[e)
T
o
=

e e T

of| A
T71R}

T o

d17F
tod e AT
H}

iy

AL SO
B s

A}
=

3]

_:‘j_
],
&

T

Al

GRS

of
50ug/ml Eof =

ol

e

Al
F
, EGAZE 20%
o

A

A

A

ol
A=

SR SR

ki3

s

!
‘gzl o

s

S

R T e,
B AR

I~
TT

SU0J2150359 |

=) =) =1 =1 @ =)
£l - = @ B 7 =
=

A__EES JO %) 1HQ J0 JuaU0d Y|

&
=
=2
curcumin
=
[

(1043u03 10 %) LHQ Jo usIuod ayL

TR 7k

-DU145 A|Zo A= =
o) o

9}

5 .

A

9. PC3
-PC3 A
=
9. LNCaP A&



B
s

o] B
] &

i
=1

The content of DHT (% of control)

Vehicle——

&%} AW s TE O o#wsy 23 AR 20

14
Al
113
ot
it
|
0
iy

3. DUIAS YA Al zFollA Aok 2254 DHT A4 oA 24

x

g F7F AR FHAR)

(D AL (geuk, gac)

-A)$-& wral(Curcurbitaceae)e]] 43+ Momordica cochinchinensise] &wjZ red melon ¥+ baby j

ackfruite 2 = dH A Y& AlSS HEY TAE TAHLE ‘A=Y #d’ 2 B9 57
(e}

‘.;‘
SHAl she Aol ¢otal, I el A At 8 A v

¢l beta-carotene®} lycopene o] AMAAEo] mj 1F5EF
Seluels 7% Lusel e te s odr 5848
@A A G B=rA A E7) eola dEA 9l

o o

g% HEA WlE Edz S5

a3, AL Fa MAaAR lycopene(#) @} beta-carotene(-$-)



~A B A G Thordt oA UAAIES S Mol RuEw ¢len £3] diarylhepanoidA g
QRS AT AFTRTE E5) 5-alpha reductase j&go] mj$- 943 Aoz BuE L.
o]& ulgto 2 diarylhepatonoidd|d &8-S FAHARLE T/t Ae A g TAFRAE
A A 3he] x| %(Maclura Tricuspidata)e] ] s} © #]u}2(Alnus japonica)s FHAAZ 3713}
A=

4% FRz 498 4% 53R 5
Asl) kel 32EE TAAZHA RELIRA DUHHAETE FHAATHEEE 3

S
H
lo
AL
T
-
—LJ
N,
<3Pu‘=
-
N
2
N
Ho
W
o
fu
v
o
fr
f
il
>
e
s o



L
2T ZE: B4 RE 2 754 S%=e 2% in vivo B}
1L 5248 59 414

KIT Zg3t3= AR5 JACUC 3844 GIACUC-0-003
=

FAE. =22 B AAE sl 98 1R E AHoez 9 §1°ﬂ 1%311 FA 3, ARaA(o] ]
D= Exz HFAI7] vtk o, A A9 &o] mndt 39 fY3ls ATAFA A&
< 83T = JHUTH
1. dubAls}
11 A7 IRk
A 2
/‘é ]:g ZE][]/]_@ ﬁ\_ -/_—lT—- [ol=] g o ]"ﬁ. ;L Z_]' —?4 O‘j;L_?L
AlH
) . \nhkim@kitox.r
A=A () A) [3851 = E-mail X
e.kr
IACUCAHA &  (¥x}:2017.03.24., o]$H 5 G17-0012 )
ol -
O ARFaus (€= , O|FH 3 )
1.2. 3EAT SR}
v [e] olZ=
4w 4 9 WsEemal el g @
(o] 3)
o 12 A 25 (G17-0003 ) R
A= 7 A=~ O TD/\g
e =T /nicekws@kitox.re.kr [ A¥FZ 3-8 ) ==
A 25 (G17-0005 )
e 2 7= . . A3
[ttkil @ kitox .re. (] ARFH w8 )
) kr A 2% (G17-0011 )
o|lF% 7= . . A3
/juhonglee@kitox.re.kr |0 #H-F3 1 -5( )
2. 71 =2 5 2 =20 2% AFHEIEALE ] VE)
i O Al Olsdd s )
MA T2 A (3] 221 %)
(A A G ALR- )
3. AT #H AR
Wistar ratol] A Aef g o2 o} &5 HAYM 5 &3t 85 B7}
31 A3dH
A&
32. AFEH (HARIIE ol = JA=F HolsHA 71e)
Wistar ratE o]-83F A A vtF 2d FEoA] in vitro &4 H71E 53 HF AH




H At F2ECH, 27, AT, 2rAL 2D 7 o]d AlFgelA 2 A4S Bl ofzY
of E¥E HAFAE 53 T4 &3 a5 vlm Hristr] Y3 Algeld.
33 AFFE | OFEAE MURAAAE O as/Fd [ 7]l )

20173 059 18 ~ 2017 099 2 AGAAE AR
3.4 A% 7|7 35. AAAL

99 3 A58
MFAF 7S st ¥l IFE 754 O A= sich

4. EAIFEHGEI A ZF VE)
AP EEAFA, ANEANH, U AR Z2AL 9Q3d Az, O €4 - 8=, g

5. FEARE UAT & Y= T 47
ESRGOL, FEUES BAT = UE FHol gtk
0 gEstfon, dAsdezE AT548 223 24sbsvt ot

A ALo] PubMed [ Current Contents Connect [ 3+=28t=A R

E O 718} (
Key words|(Zo]= 37§ o]AF 7]ddh) benign prostatic hyperplasia , rat model , aronia

~

6. AZFA ANZAS Ag A% 2 FAA

B=54 SsiE=2d AR Al AoFHol AR g A

A e

g9 |0 AIEE (FLA: ) O AldsTg (LA )
TR K TABESAN ] A5 2 2o E A9 Alszd wel BAEAR

DAR 15 1 g9o] 149 49490 Bs

o g |0 ALZHIE (BAA ) O Ai2zddd (394 )
AR D AZALE 394 )
B e TR A2z uE

7. 283 ZAMHousing 2 A}Sz2A T8 §H

(d): Restraining Devices, Radioactive Materials / Other Biohazards, Infectious Disease)

AFALE lE-

8. A%

off

I
=
81 AHS BEF xole F9] 2L ol8¥ A% AY T2 ol we UE A4

[IMouse MRat [JGuinea Pig [JRabbit [JHamster [1Dog [Cat [Pig [JGerbil

L] 71E} ( )

8.2. AF-&
Mbarrier7+9 [ISemi-barrier7+<& [JYw++
AEH Wistar rat  |AM% 8% G K T
<
- Q] = _9. ?ﬂEH
FETE AEEH g g 20179 59 18
(Maker) o]
o] A 5314 MSPF(Specific Pathogen Free)  [JCL(Clean,=SPF)
= 7 [JCV(Conventional)  [JGerm Free  [J% &<  [7]E} ( )




Tz =
; j A= BFEL0%e | 7 1033 nla]<= M: 108 , F: -
83 8% £ 2G@nimas FGraing Hug geid olf(are] AZH duA AA)

+ T AP ATl el AHREE ol AT

b 9 ) s AP HiE fx oigy
(m2)
Sham contr
| Male 12 1-12 Sham surgery 0.5% CMC
0
Negative co Castration + Testosterone SC
Male 12 13-24 0.5% CMC
ntrol (3mg/kg)
Positive co Castration + Testosterone SC
Male 12 25-36 Saw palmetto
ntrol (3mg/kg)
- Vel 1 2748 Castration + Testosterone SC L2 2
e - ¢) o} B3E
(3mg/kg) =
- Vel 1 1960 Castration + Testosterone SC U
e 2} == 11
(3me/ke) ceTEs
- Vel 1 6179 Castration + Testosterone SC o) 22
e _ =
(3mg/kg) cTTEs
- Vel 1 284 Castration + Testosterone SC 7] 22
e _ { 3] ==X
(3mg/kg)
T Vel 1 %506 Castration + Testosterone SC onpa} 22
e I, ]:[ X === I
(3mg/kg)
5 Vel 1 97108 Castration + Testosterone SC o) 22
e - q0) =22
(3mg/kg)
% 108012 5 2% 12 vy 108mE) Ak, BAH fold S Slste] 2 P 120ke)y A
gotglon ARERL AHSEA ghe
9. AP FEAH 0|99 FAE FEY HE 52 JF AFAAHNA FES YT At 2
28 A
At e




L A3

(D =4 A2 * 1597e] 3E7HE FiL X7 SEHEA AFol oe weE 4
Al

Q) NBEA Bo: AYA v 52 95t 657 3mglkge] Testosteroneg wjd 1st%F
o (SO) st 227|175t Wi 5 13] AlSS SHot AFSS 7122 4 7o sidste

AdEEe 1d 13 37 B9

| szt | e oa=o | 6w |
Testosterone(SC)+ot2L{ ot FZ&=(P0)

Once a daily

>
ol

20
En:!

0=

=
ng
Opd
HU

castration FO{A|Z}

hls

S5
1

0

2. AY @ 24 A
. ]

(D) #HE AGEA Fol 63 F XS AAL A BAL AAT.

ol

(2) 23d: Isoflurane gas® FErAlstaL Bt oA <F 6ml 7}=F &3t AH-E serum sep
arating tubeo]] Y1 308 Ah2o] #Mx|dk & 3000RPMo. 2 1087 AR ¥3S B
2|5t duke FAgssr HAE AYsiH YrAs 228 248 95ty -72° Col B#

5 gt AP 2A2HA ABse] 2
2 v

A FAE ZHF T aE2HE AYPAL 9F 9 5= J(lateral & ventral lobe)& &2 s}
o FAE AT WEe] Ae ARSI e =(urine) 788 218 mosquito forcepe =
e AL WAst FAE S48t 2ald A 2Fe] Adtd &afol= Alxfo] "4
ot Bojnt xa2gdld AT G2 AL 32E FA4S 95t -72° Co] R

¥ 7A ARE Tste HEY B FEEH

Fe T BHPHGEIEE B A ARl 2R VE)

FgAA Fo, M AEA Fo, O R3], [ 71EK )
L g4 & JAFgAE TF vstll FAE F ul2 FAHE A48k ventro-dorsal po
sitione. 8 A3+ & i FHE o ® LT

2. 857 XA G 9% ofgf diig




o VE)

5

0,

S AL

S

11. =20 —
sE°] A5l 5 2 ~E
~ '—'——H]_}_‘_Sﬂ 78]1: (

- ® M)
~ T ~ e
Zo & o
ap Y o oo
z_l __M —~ 3
2 7 ) = o o
z_o L_L ~ H_T._ O_I — -
- o N oo ) o 3 o &
__OU —_ _ 1rO ﬁ m -—
< o < | < N e < ™
& 7| Ko 2 i )] Mo |%&
) ) Fn o o um_v mﬁ Hr ry Ho -
G El D — < h A - fio o
= R o % - o Ak tid . Ho@
ﬂ | 1__ I \_l X ol by = =
N | =0 Mm.e W Gl _L_. m._re my Y . o -
oy 5 oW M = 0 o 7o =T ar
o TR S ) (B £ i B e W
o oo i . BT p do  E =
=0 R UM< g o= M o 2 g .
o = <° I O] -
R gl SE S L) ooy b e R EC IR < S X
= — — N X = N SO A !
o’ 24l . N &+ L T &7 N el B & N Dl
—_ — P N foh- on { A o % iy =, oF M| o ~
X N = X — H wh ™ Mo o | 10° Z o R <©
ey 9 = o o oo PR I+ N N N T )
o ol prll . = B Lm o ~ = o fu <) o) TO| — + o i - &
Q_o ﬂA.l L~ &) ° ﬂnﬂ ~ o 21_ FUEGS ol O_E = (- 0 o
- o7 ) - | - _ ~5 B o =0 PR A_ Q_o - [ o_a u.__u
~ w S — |0} N ™ _u ~ — v
P o= Bx K o = B g Mo AN i 2Far b
B oo)T =T gE L I N ) il 10 E TR ks
o ™ ke e ooy ® B OEF ootk < (Al g g Fw
W ol #r L PErE TS B s E o KxE § B eI
T N NORE KBR Mo = N %o o op X [ = | oC o o ~
T b Lk i = W T do 9o O W go o o TN g > %% &
I SR~ I DL % ot 3 E Er F
o wﬁ T 1 o [ ,_~|A_| M_.M A EMU_ o o oy __M_._ G O_E ) = o ) ‘ﬂ% i m @S s o_
i B NS T W g o o M E S %
wo o o Z e X < ﬂﬂ%%ﬂ@d%%% mox?ao 55 gm Xk
1&%1m&waﬂ%@wﬂwﬂﬁ&ﬂ:_owﬂ_z_kll_o% =T £ £ & W
O ™o " ufmu%ﬁoi%muﬂﬂﬁaﬁgouOAizoﬁo = & Sl Mo —
_ ! 1 <R <R =0 g _ﬂ_ e il _ﬂ_ U_.E] . = O O %)
| | LI | xe W ol = w m.o ‘AIVWII L_L _._._o N W o o o _|®r Zm
IR I T K o = by M,M " b = I mo
__nxn mm@arwm&ozu NG

3ok gt

S

S =
= OJEJ_/\]FI(ELQ_E_ 27

CHA At 712D




2371 o

7

T

T

S

<)

1

kel
e

71 <

°

=
9] 20%0]7%4e] AFHATE BEE AL HAEEo] &

=

E= = ~EfAE 7}
=

o
mane endpoints) & QFERA}

=
o

A

/6]'

g

13 &5 5=
z

s

=0

H

o A GA(AA

CO2 7}~
F, oAy

°

)
E.

] obd& d¥0Fs

(3AHF 2013.09. 09.) &

o

Vakap

1

k)
o 2

g

_OA
1

kel
pod

=

=

H

14. QAL 5 ALA A ]
(

F3) o) A

15. A3 A}

AR o

L] Z7]E}

A

o

S

ol 48

T

__o_u
Ul
o

do

]

Fi4LITh

°

3 HE

S

A o A

sglom, Ide] 278

o5

&}

o
o

True 9

3. A sl 7S Al 149 &

H

il ld2jel o

3]

=
S

(*17)

L}

059 02

xa

2017 @

e DR

3

33 A 2143

Ze) o]

[e]

Q.

5. 9] A}



KIT ZESAS44EE IACUC M4

GIACUC-R-006

Approval of Animal Care and Use Protocol
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1. 52A3A&E (Original protocol information)

Zavs
Receipt Number 17-1-0009
(A& SProtocol Number: )

Wistar ratOil Al AeF & OZLI0F ==29)
HEld HUE 23 85 I AIE

NENE]
Protocol Title

AE |2t 1o < ol I = ol
Siidy Patlod 20174 058 18¢ 20174 098 29
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= == HUMH TS
NEEEDY Affiliation ZEHMEXNRAARHH
Principal
Investigator ag 2 LU 8
Name = =

2. 224} (Approval)
Aol Xt
Review Date

st

Approval Date

2017¢& 058 02¢

2017¢ 058 12¢

SoHS
Approval Number

1705-0002

KIT 2835485 IACUCAA = 4719 TEAIAE S $Ud U
This animal care and protocol was reviewed and approved by the IACUC at Korea Institute of

Toxicology Gyeongnam Department of Environmental Toxicology and Chemistry.

2017. 05. 12.

IACUC 9%+ 71 = g%ﬂﬂ/“” (A98)
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Group Sex =5 No F=A X Treatment
Sham
M 8 1-8 Sham surgery 0.5% CMC
control
Negative Castration + Testosterone SC
M 8 9-16 0.5% CMC
control (3mg/kg)
Positive Castration + Testosterone SC Saw palmetto
M 8 17-24
control (3mg/kg) 200mg/kg
Castration + Testosterone SC olZ 1o}
Tl M 8 25-32 o
(3mg/kg) Z2E200mg/kg
Castration + Testosterone SC Ay F=2E
T2 M 8 33-40
(3mg/kg) 200mg/kg
Castration + Testosterone SC ZHgac)
T3 M 8 41-48 o
(3mg/kg) F2E200mg/kg
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Group Sex =T No F=A X Treatment
Sham
M 8 1-8 Sham surgery 0.5% CMC
control
Negative Castration + Testosterone SC
M 8 9-16 0.5% CMC
control (3mg/kg)
Positive Castration + Testosterone SC finasteride
M 8 17-24
control (3mg/kg) Img/kg
LT
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T1 M 8 25-32 FZE200mg/
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kg
Castration + Testosterone SC 7R FEFE
T2 M 8 33-40 AR
(3mg/kg) 200mg/kg
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T3 M 8 41-48 FZE-200mg/
(3mg/kg)
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NAFE
- Aspartate aminotransferase, AST

- Alanine aminotransferase, ALT
- Alkaline phosphatase, ALP

- Glucose

- Total protein
- Albumin

- Blood urea nitrogen
- Creatinine
- Triglyceride
- Total cholesterol
- Total bilirubin

74. 827
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Record for Use of Animal Room
Record for Use of Animal Room (BEA AHE71E4)
(242 A87154A)
Date 2017.06.29 .
Date: 2017.05.18 p
yd 7
Recorded by ©] 4 & _ (sighatsme}< —7 £

Recorded by O] 4 F _(signatwgi,

Room No. Room 5
Room No. o

Study No. B17007-2
Study No B17007-1

Kind of study Wistar /Rat< 0|83 AYA &% 7t Ald
Kind of study Wistar rat& °|-§¢ &% J7F Ald

Duration of use
(yyyy.mm.dd ~ yyyy.mm.dd)

2017.06.29 ~ 2017.08.23

yo ! sk ’f)

Duration of use
(yyyy.mm.dd ~ yyyy.mm.dd)

2017.05.48 ~ 2017.07.11

- ?,f,)/)\i-\

Chief of Animal care 5503868

’ _— T~ (b Tel
Chief of Animal care 71 R0s5.750-3868
7
Study responsible staff olF%, ge4d

Study responsible staff +%, g2

Note N/A
Note el

Korea Institute of Toxicology (SOP/GANI-S/051-03 Ver.42)
Korea Institute of Toxicology (SOP/GANI-S/051-03 Ver.42)

<3
z
A F9AEe JeEh A FEste] A 9898 prostate gross morphology= ventral lobe 7|&o &2
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2= Testosterone &< Z2 &S £ e Sd AAAN e 7= T1-T4 Alol<]
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Prostate DHT

250+ Prostate S-alpha reductase

200 L % N T
200+ T T
E1m:|- § ilﬂﬂ
504 § 50+
ol N i . o . ok % .
Al

N8 23 T H2E AYM BAE gFo7 BASIY AYARS (Prostate Index)E A 2kslg
o W AYM 7 2 HAHoA DHT ¢} 5 alpha reductase £4& A T1~T4 #+& 25
olzlo} FEEo|Qo} Tl &84 =3 ] DHT T4 42728 Yehjidle-.

Serum DHT

Serum S-alpha reductase

ng/ml

1
NC
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-UE AP z2ZFo Ao gPCR <=3 A} Androgen receptor, PSA, PCNA 9] Al7}x] A&7} =
£ otz FAAFM gastgon 1 F MEF4 gl & PONAY A% TL T2 Zof
A frolm g FAE dERide.

TP ALB BUN CREA AST AT ALP Bil TG TCHO

Negative Control | 629:088 | 410:049 | 2522:431 13420:2254 3368+796 530.86:110.29 017003 99.98+33.56 B86.60218.35

Positive Control 645+061 | 412035 | 2502+200 13274+1145 36.542549 595.80=12842 01400 130705124 87.80£2184

T 5722014 | 379006 | 2344262 3190287 51744210333 017001 79.04+26.99 7840658
12 575:010 | 3752009 | 21332079 0502009 3400327 43532+9134 016003 11332£57.34 83002935
T3 576=024 | 3812014 | 2276224 052£0.06 3162+365 46922:9194 0162002 123845936 74801276
T4 565£024 | 3752017 | 2012£127 04420.03 82481936 3258:210 358.78237.14" 01300 72301998 73.80% 63

-2ge] AB3H B4 AT AST 8 ALP FX0l4 ohzuol FAR gas BIY + AN



5-2. 22PAX in vivo A¥ Z8 & Ax BA

0.6

(prostate weight/body weight* 100)

-Prostate index #£4 Az} Sham control ® FAItZ <1 Finasteride oA 713 e P val

ueE Holn AT} B txg.

oX
_fé

~o}m 1o} ZZ=E(Chockberry), z} #2E(Gac), Q@1 }5% Z=E(Japanese alder), 773} 22&
(Gojiberry), T-x|% 2z Z(Chinese mulberry) o A= thxz7z EA8H §o Ao B} A7
Z =5 (Citrus peeDo| s JERIA] Fgke-

S5AR
1000+
800- = *
= | i =
Z 600+ —
li[ k% E
E —]
200 =
0 T T ?
6}\Q < c"@
B N
gy AL
@ o
N
-3t 1xpdx Ao}l §ARSHA C] A4 (Saw palmetto) BEJFoAE A=A v @4 a7}

-b-alpha reductase #4 ZAz} PI 243} §-A3F sigle] A3l #2E.



-9t 22l Finasteride o7 2 EE AP oA EAFCZE 534 #HAH 5 alpha reducta
se FXE JE S 28y A3 58 FATY A oE Alg Tl vlsiA= P value 7}
2 s vER.

TP ALB BUN CREA AST ALT ALP TG TCHO
Sham Control 5494030 | 2281007 17961115 0.50+0.05 1337542422 | 35881861 504.63+58.58 149.13+3190 788811001
Vehicle Control 5.05+£027 | 2204016 18891132 046+0.05 775+251 341314 61 5326340122 156.50+2542 717518 .08
Saw palmetto 5314015 | 2331007 18651131 0431005 1 22 3438+7.19 475.50+62.09 117 .50+34 56 71.3816.19
1% Finasteride 5351034 | 221£011 17701232 0391004 3088+2.64 434/83%11391 | 175.88x84.14 73.3814 96
Ti 6531101 | 2761041 21041366 0.51+0.08 156.63+1032 | 41754024 66588420042 | 226.38+10001 8513+1818
T2 626110 260044 2121+319 0481012 11400+2641 | 3513+1032 51088411896 | 1527516678 75.50+1363
T3 6.34+111 | 2681043 2223+419 0491011 117.63+3470 | 3250%6.65 56613+£147.50 | 192.50+£5915 813811690
T4 5441021 | 2332010 18391240 0.43+0.07 121.38+2110 | 3538%7.37 419.25+53.85 129.13+66.67 71.75+1176
T5 5.539+042 | 2344021 19.58+2.56 0.45+0.03 10300+1388 | 3088+2.64 3846318076 191.13+9003 657511314
TG 5354040 | 221+015 1663%2.00 0412004 109.75+1495 | 32.884570 375.63164 .78 169.63+50.53 641341322

-ge] R 1A AF 2abd® Algol A= AST, ALT & ALPe] 3t X ¥ #E s
A &%
Tl=ol2 Yo} F5&, T2 FEE, T34 3=, T4V, T=77|A4 &8, Te=7A% &

==

Sham control 1% Finasteride T1; Chokeberry T2; Citrus Peel T
3; Gac
Vehicle control Saw palmetto T4; Japanese alder  T5; Gojiberry T

6; Chinese mulberry

-¥a29d 1 F H&E d44& ¢ =AW AAs £ ventral lobe #2 A3} %A
t) 2 7¢ Finasteride £o] 7] 2S¢ MM AT @ 28 7|@He) Ealdt 7447 BaEglon
BE EoFdAE d¥ gland =7 T4 59 Ao BRAEC L) AZILEE Hol 5ogwl

% g =
7] old 9 F7HHQ BAH 50 B4o] Bl futslolor & Bart glg.
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Pharmacogn Mag. ORIGINAL ARTICLE
1 o 1 Anti-obesity Effect of Halophyte Crop, Limenium terragonum in High-
g Iden fication of Hepatoprotective Constituents in Limonium : Fat Diet-Induced Obese Mice and 3T3-L1 Adipocytes
1 tetragonum and Development of Simultaneous Analysis Method : Na-Hyun Kim,* Jeong-Doo Heo:* Jung-Rae Rho* Min Hye Yang* and Eun Ju Jeong™
5 3 3 R
: using High-performance Liquid Chromatography s “Gyoongnan Deparmant of Environmens & Toxicology, Koraa Iuztinute of Taxicolosy: 17 Jesob-gil, Minzan-aup,
7 . 4 e 7 7 Gyeongnam 660-544, Republic of Korea: * Dapartment of Oceanography, Kiunzan National
7 taeSun Loe Yun NaKim, Na-Hyun Kim',Jeong-Doo Heo?, Min Hye Yeng’, Jung-Ras Rho’,Eun Ju Jeong 4 0. Bapubiic of Eorma:“Callegeof Phurmacy, Prc Natomsl Uiy
g Duamenter e o o ity o Sence s vology 275, Coengnan e 3 “Dapartmens of Agrenomy amd Medicinal Plant Resources, Gyeongnam Netional University of Seience and
To  College of Phamacy cpatiment cf Tecinotogy: Jnja 850736, Republic of Eoren
ORI it filervinec et s QR L eceived April 10, 2017 accepred Angust 18, 2017
11
fai  Pubmtabn0201, Rk 0712018 Rkt puc 227 12 ‘Halophyte Limoninm efragonum has recently been of inferest in Korea for ifs nutritional value and
13 13 salty taste which it an ideal vegetable. In this study, the potential of L. mqum Ppreventing excess
14 ABSTRACT 14 weight gain, obesity and the related health problem has been evaluated in vitro and in vivo. The treatment
15 Limanium tetagonum, 8 rarsty sottoiernt hiloptwte, 15 with 108mg/ke o 1. teragonao EAOA selable fraction (EALT) apparently prevented. the bods weizht gain
s s been sucied recently and is of mach erest [0 researchers dos i ie adipose tissme weight zain, and the increase of triglyceride and total cholesterol level in mice fed a high-fat
17 its WKB'IV anoridant end repaiopTiEcive sctiies. DbF‘W"I- In the. 17 diet for 8 weeks. In lwm, bath glucose tolerance and !:ISIlil Kt}isul(! u dietary obese mice were im-
present s atiempted to ehucdate bioactive compounds oyl i proved by FALT administration. A marked decrease in adipocyte differentiation was observed in the EALT
18 scatate £:00c) solubls Faction ol L tetraganum sxrsct. Furthsrmore, the 18
> (S0ug/mL)-treated 3T3-L1 cells, which was mediated by (he suppression of adipogenesis-related transcrip-
18 Pl et el H oa g oM Il 19 n factors including perorisome proliferator-act receptor (PPAR) 7, CCAAT/enhancer pro-
20 Materials and Methods: Thrieen compounds have been successiully 20 in (C/EBP)a, and Sterol regulatory element binding protein-1 (SREBP-1) and adipocyte-specific proteins
21 awere 21 snzh a3 fatty acid synthase (FAS), lipoprotein lipase (LPL), and adipocyte fatty acid-binding protein (sP2)
2 i 22 The major components {oﬂlllud in EALT were identified a3 (—)-epizallocatechin-3-(3"-0-met] !1) !ﬂ‘hu
= meihods indudng "HAMR, "CAMA, 'H'H COSY, hererenucear single e i el
2 Sl (e i e Ut s i L 24 o Rsalts suggested that EALT : nlgll b availabie a= Fuactiosal erop aad biaactive dit rapplement for =
5 bt 25 pm-nmuam for treatment of obesity.
6 26 Key words Limonium rerragonum; high-fai dietinduced obesity; glucose imolerance; insulin resistance;
27 i g ' 27 3T3-L1 adipogenesis; adipocyte-specific gene
28 155, 28
29 - W'MDWW LA ’”\“““"“‘WN 29 O'besir, arises from dysregulation of enerzy balmce due  ferentistion of preadipocytes into adipocytes "™ In addition,
0 . 3 30 excessive energy intake and imsuffcient everey expen  PPAR)C/ ‘E.BPu and SREBP-1 induces gene expression of P2,
31 ooyl o iz, and Larabi s 31 P Epidemic increase in overweight and obesity is of fatty acid synthase (FAS) and lipoprotein lipase (LPL) linked
32 g Wﬂbﬂf Dosilossndioueresed for Bl WG Hewic sslse ol 3) medical consern becanse it is an important risk factor for sev-  fo faty acid metabolism, fhus promtes adipogenesis!*
3 e b e e e e exal chronie diseases, particularly dyslipidemiz, cardiovasculr  Taken together, inhibition of adipogenesis by medulating the
34 EfbclsnnlhapldlkﬁtnnMH-SC Comesponaence: diseaze, and rypa 2 disbetez ' Bazides, obesity iz a srong  concerted action of adipocyta-spacific gane: (PPARy, C/EBPa,
35 oayieare C il jcy e ey L R cansal factor for sleep-disordered breathing such as sleep SREBP-1, EAS, LFL. and aP2) would be expected to provide a
36 ""’9‘”‘“’“ PR ok 2 Pt apmea and sleap disruption, which contributes to tha incraased  kev statezy to control obesity ")
37 SUMMARY 5 Fesources, Gyaongrsm National University of cardiovaseular mortality * Naturally occurring products have A biennial herbaceous halophytes Limonium fetragonum
38 g oo bl bl Sl atmacted researchers’ attentions as sowrces of new drugs and  (TH®) Bullock (Phumbaginacess) is widsly distributed in
33 isoltad have bsen fufy sucicated, and sciites of  Emar drug leads for the treatment of obesty* Numerous frials have  the southwestern costal area of South Korea¥ Young buds
" omperds agarat vt LroEs wsie avlured by Mmegsrg LGN P, g e G, Dsnen rOrescaay ‘been conducted to discover pharmacological faatures of plant-  and shoots of L. reagomum, growing in a harsh emviron-
11 o S;P::::‘:‘ﬂ‘mfj; &*3"‘;1 g:‘ﬂ;:“ ;:’; TR, i et Mty Bt derived extracts, compounds, and phytochemical combinations ment of high salinity, have been wsed 25 edible vemetables
2 il as anti-cbesity agents®” in Korea!¥ The L fetragonum are known to have biclogi-
3 arein re 1apcra fo the Frst ima from s plant DO 102102 pm 47718 Adipocyte differentiation, also known a: adipogenesiz, re-  cal properties such s anncancer and anfiomidant activites
14 sults from the transeriptional activation and repression of adi- due to the presence of bicactive favonoids “™ Our previ-
45 pocyte genes” Cross-regulation of peroxisome proliferator-zc-  ous researches mainly focused on the liver profection of L.
16 tvsted raceptor (PPAR) and CCAATlenhancer binding protein  remagomimi by supprassion of hepatic satellitz cells (HSC-T6)
47 INTRODUCTION m et ik (C'EBP) controls the action of " liver injury induced by acufe alcobol ™ and
48 Gl soils such a5 marshes and muddy seashores contain a variety Ve 48 and imsulin senstity’") Adipocytes express high lavels of - distlylnitrosamineinduced bver fbrosis”” However curment
U5 taiophyte sectes The odible blophytes hov » Tons St of sosge ™ "R St e lersed s e enica ems. " adipogenic transcription fctors including PPARy and C/EBPa  studies do ot contain amy reports on the bensficial effects of
S0 for thei high nutritions] conten,for medicinal il or 5 3 excelkmt g eprints cotact: rprrs S mediron o 50 during tha devilopment af chuiiy’S FPARY, a il of.  cacfem xirac from. 1, gétregmon i prmchon andlor sk
51 source of salt. The potential of halophytes as nutraceuticals andior i 51 PPARy is described as an adipocyte-specific miclear hormone  ment of obesity. Adipogenesis inhibitory activity of the halo-
52 medicinal sources is mainly due to the enriched natural antioxidants ity tnis arfias a8: L 45, F0m YN Kim WAL Fieo U0, Yang ML Rho O, | 52 mcm which iz capable of activating the adipocyte-specific  phyte L. retragommr was reported by Kwon er al., but it was
= tined in halophyies. o protoct el woinvohve | etal 3 adipocyte faity acid-binding protein (:F2) eshancer in bet-  relaed to metabolic bone disorders such 2s osteoporosis.™™
A rwerful antioxidant defense system that can (clerate unfavorable | 92vebpment o simistaneous anayss memog g ngh-performance 19 | - erolozous cells.” Sterl rezulstory element binding protsin-l  This study was undertaken to determine the in vivo anti-ohe-
environmental condition. Enrymatic or componens (SREBP-]) 15 also found to be an essential tramseniptional sty effect of EfOAc soluble fraction of L reraganum extract

regulator involved in adipogenesis. Regulstory imteractions (EALT) in high-fat diet-induced obese mouse modsl. Besides,
1 berween SREBP-1 and PPARy/CEBPa can coordinate full dif.  ifs anti-adipogenic mechanism medisted through modulation
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o Protective effect of Aronia melanocarpa (Chokeberry)
extracts from benign prostatic hyperplasia in rats
AUYFINATL

Na-Hyun Kim', Jeong-Doo Heo', Je-Hein Kim', Kwang-Hyun Hwang',
Eun-Ju Jeong®

Gyeongnam Department of Environmentol Toxicology and Chemistry, Kerea Institute of Toxicolegy (KIT), Jinju, Gyeongsongnam-do,
Republic of Korea
2Gyeongnam National University of Science and Technolagy, College of Life Science and Watucal Resources, linju 660-758, Republic of Korea

1. Prostate welght & Gross morphology

The target of the study is Aronia melanacarpa {Chokeberry), which Sty P
is originate from the east province of North America and now

widely culivated in Fastern Furope. 1t contains high level of
beneficial phenolic compounds; procysniding, anthocyaning and
phenolic acids. In this study, Aronia extracts were treated orully in
benign prostatie hyperplasia (BPH) rats for identifying its prosective
elfcts.
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Fig | Prostaie weight and prostote Infes, prostats dissoeted with sdjscent organs of tesasictonc-
induced BIPHL Wistar rats, Prosiascs o1 T2 groups wers boss weight and smaller volums on average,
bt ot stsically sgaificant. (o ventra] rosate gland)

2. Materials

Assleed sl uton s o e cuncn of -
Aronia melamocurpa. Four cxiraet samples  wvandwiy  2- DHT & 5-alpha reducase analusis
a1 30°C with 60% cihanol were selecied, wmm e poent e

inhibition on $-alpha redustuse sctivity in vitre, For in vive

experiments, 8-week old male SPF W ar rats were purchased
(n=30). All animals were sastrated, then randomly divided into §
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Fig 2 ELISA wsilis from prosiaie

tissue & serum of estosterone-nduced Image Galleries
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ED I TH M, At e e s 1T als S e o The scientific programme of the Main Conference includes plenary ectures by o ceme

of I tes, mateeals were onlly sduinistered oacsadny Rr € AR CLEREEE oo o 1 poup Prosatic 5. Conference Programme prog o plonary Y Tl rant Aopicatons

invited speakers, award lectures, and contributed short lectures and posters. (o)
Shortlectures are held in three parallel sessions, and three poster sessions will
provide a forum for lively scientific discussions. In the exhibition area major
manufacturers of scientiic instrumentation and products, and providers of
services and information will update you on their

wecks as well as subcutancous injection of 3meke lestosterone.
Prostate glands were collected and measuted at neeropsy for
calculating he Prostate Index. Blaod serum chemi SA and
real Time qPCR nalysis were also performed

s fo the Prostate Index, those of M geoup showed the least valie,
although it was not statically significant compare to the VC. M2
group was revealed that tissue DHT levels were sigaificantly
decreased (141 42227.73pp/S0mg tissue) and prostatic S-alpha
reduetase lovel showod the lowest in M2 group (167.5022048), but
not satitically significans. 11 the 4PCK resuls, M2 und M4 grovp
showed sharp decrease of AR, PSA and PCKA expression, but only
PCNA levels were significantly different (VC: 55.08 £43 87%, M2.
120543.92%, M4:120241210% normalize with  GAPDH),
.'\AdmnnnUy, administration of all four Aronia exiracts could
significantly lower the scrum AST level b9, MI0 and Saw i B Wine
palmetio exiracts treatment could not coniibu to any meaningil tly docreased in all reatment groups excspl positive conirol
effects. Serum ALP levels of T4 groups were significantly lower than the other grous

4. Conclusion

alpha reduciase level showed the
lowest in TI grop P
staistically significan

Serum DHT & S-alpha reductase

Jevel was not different between the
aroups.
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Table 1. Serum chemisiry daia of wstosicronc- Basel is a major city of Switzerland, and a global center of pharmaceutical and

fite science industries. Participants have the opportunity to discover during the
conference the rich history of Basel, and explore the city. The venue at the
Basel Congress Center offers a perfect setting for an intemational conference.

Serum AST fesel were s

onlypossibe vihout rekundng

4, RB'BtlIB mRNA EKDTESSIUDS

In this study, 4 samples of Aronia exirasts were erally adminisiered S

i I AR el Il Vo ol it
since many paramelers were statistically unclear. However, it w

i i ol T comtebts of et Ol
s poscntials of lowering the risk of BPH.

Kl SE. Ronwcl 1M, 2665) Choklirey (Arvein melanocarps) — A revien o e
o e o el e

sl

Fie 3 Reatime qPOR resils of prosate fisss of estosterane-induced: BPH Wisar rais.
Mean exprossion levels of AR, PSA & PONA oF T1 10d T2 groups were less than those of
ot groaps, bt onfy POA levels were stadistically signifeant
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Screening study of herbal resources (Chokeberry, Citrus peel,
vezmzs Gac, Japanese alder, Gojiberry, Chinese mulberry) for benign
prostatic hyperplasia in rats
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Eun-Ju Jeong?
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public of Korea
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The target of the study is ethanol or crude extracts from herbal
resources;  Aronia  melanocarpa (Chokeberry), Citri Unshius
Pericarpium (Citras. pecl). Momordica cochinchinensis {Gack
Al japonica (Japenese alder), Lycium chinense (Gojiberry),
Morus ausiralis (Chinese mulberry). which were not et been
studied for its beneficial effecis againsi benign prosiaic hypesplasia
(BPH)_ In this study, thos: were treated orally in benign prostutic
hyperplasia (BPH) rats.

For in vive experiments, &-week old male SPF wistar rals were
purchased (n-60). All animals were castrated, then randomly
divided into 10 groups (SH; sham control, VC; vehicle control, PCT;
Saw palmetto extract, PC2; 1% Finasteride in peanut oil, T1
Chokeberry, T2; Citrus pecl, 13; Gac, T4; Japanese alder, 15
Gojiberry, T6; Chinese mulberry), Affer  weck of recovery phase,
200mekig of the test materials were arally administered once-a-day
for 6 weeks as well s subeutwncous ijection of Imgkg
testosterane. Prostate glands were collected and measured at
necropsy for ealoulating the Prostate Index, Blood
chemistry and ELISA were alsor perfomed.

Accerding to the statistical analysis of Prostate Indes and tissue 3
Zlpha reductise measurement, Finasteride treated graup was the
most effective among all lest groups. Chokeberry, Gac, Japancse
dlder. Gojiborry and Chinese mulberry were also showed
sttisically significant rosults, but Citrus poel was ot Saw
palmetio exiracts treatment could not contribute 1o any meaningful
effects. Blood serum chemistry resulls were variable, it was
performed for screeming the cinical abrormality, but all major
parameters were in the nomal range. |fistopathologically. Y and
faw palmetto trested group were chowed thickened conpective

tinc and ncressed cclllarity than sham control group. Other
trstmnent groups showed epithelial iyperplasia, although
minor diffrences between the groups,

In this smdy, it was somewhat insufficient result since many
parameters were stavitically unclg sereening study
demonstrates that several namal products have a certin possibility
of lowering the isk of Bl

KiK. S 2 . O iy ot of s s e
oy 1530

E'

Kl
chancteri s

ol 184, 2003 Conotery
1 e st Pl L 15

I. Prostate Index

Fig L Prostte Index. ststistically.
sham control shosved the lex Pl value

et administered better «ffects
e ———

Pl of itrus pee] extracttreaied group
e mon satisically sgnifeant

Fig 2 ELISA resuls from prosiatc
[ ——
Wistar e

Prostsic  SAR
sigmicantly decrease i all (reskmen

rovps; 1% finaseeride, chokeberry
Gine, Japanese. alder, Gojtberry and
Chinsse mulborry showed Lower p
alugs thas citrus ot whith were nol
showed significaace in Pl indes. SAR
level of Saw palimerto trested group
was ot differeat from that of VC
woup,

Maerials and Methods: 4548 cells were seeded at 2 density
of 1.0 x 10° cells onto 12-well plates and incubated at
37°C for 24 b The AS49 cells were pretreated with
resveratrol at concentrations of (0, 125, 25, 50iM] following
12 b then recombinant TRAIL protein (L00ngiml) was
treated and co-incubated for additional 2 b. Additionally,
cells were pretreated with chloroguine {20 yM) for L b,
followed by candesartan treatment Cell morpholegy was
analyzed by taking photographs under an imverted
‘microscepe (Nikon, Japan). Cell viability was determined
by using the crystal vislet staining method, MIT and LDH
assay. The activity of Autophagy marker LC3, P62 and
antiapoptotic, proapoptotic, apoptotic cascade was
il % B

N

P-184

Screening study of herbal resources (Chokeberry, Citrus
peel, Gac, Japanese alder, Gojibery, Chinese mulbery)
for benign prostatic hyperplasia in rats

Na-Hyun Kim ', Jeong-Doo Heo', Kwang-Hyun Hwang . Je-Hein
Kim', Eun-Ju Jeong”

"Gyecngnam Depantment of Environmental Toxicology and
Chemistry, Korea Institute of Toxicology (KIT) Jinju
Cyeongsangnam-do, Republic of Korea; *Cyeongnam National
University of Science and Technology, College of Life Science and
Natwral Resources, Jinju 660-758, Republic of Korea

evaluated ¥
analysis. MTP was measured by the spectrophotometer
and muclesr-cyizol on kit wsed for

test

Results: The pressnt study we showed the pS3ndependent
activation of apoptosis by decrease the expression of
phosphory diated of NFxB
activation that iz also  substantiated with the
downregulation of anti-apoptotic factersBcl-2 and Bl
in buman lung adenccarcinoma cells, resulting in an
attenuation of TRAIL resistance in combined treatment.
Furthermore, apoptosis was induced in TRAIL resistant
Iung cancer cells via a co-treatment of resveratrol and
TRAIL, which was assessed by the loss of mitochondrial
membrane potential, resulting in the translocation of
cytochrome ¢ from the mitcchondria into the cytoscl dus
to mitochondrial dysfunction and finally the caspase
activation. Furthermore, resveratrol emhances LC3-I
processing and Iysosomal degradation indicated by p82
downregulation confirmed the autophagy fhux activation.
Moreover, autophagy flix was not affected by
resveratrol induced TRAIL mediated apoptosis of lung
cancer cells.

c ions: Overall, targsting the NFaB pathway by

resveratrol attemuates TRAIL resistance and induces
TRAIL-mediated apoptosis which would be the eminent
strategy against hung cancer.

e ot e T Gy e by

Tig 3. Histopmtbological examinaton o prastat tissae of testostere induced TP Wistr rats

References
[1] Zhang L and Fang B. Mechanisms ofresistance to
TRAIL induced apoptosis in cancer. Cancer gene therapy.
2005;12(3):228-237.

Trauzold A, Wermann H, Azlt A, SchutzeS, Schafer H,

B

Teceptor-mediated activation of protein kinase Cand
to in ductal
pancreaticadencearcinoma cells.  Oncogene. 2001
20(31):4258-4269.
[3] Maiuri MC, Zalckvar E, Kimchi A andKroemer G.
1f-sating and sl n
andapoptosis. Nature reviews Molecular cell biology.
2007; 8[9):741-752.

The target of the study is ethanal or crude
extraots from  herbal resources; Aromia melanocarpa
[Chokeberry), Citri Unshius Pericarpium (Citrus peel],
Momordica  cochinchinensis (Gac), Alnus japonica
(Japanese alder], Lycium chinenze (Goiiberry), Morus
australis (Chinese mulberry), which were not yet been
studied for its beneficial effects 2gainst benign prostatic
hyperplasia (EFH). In this study, those were treated orally
in benign prostatic hyperplasia (BPH) rats

Materials and Methods: For in vivo experiments, B-week
old male SPF wistar rats were purchased (n=60). All
animals were castrated, then randomly divided into 10
froups (SH; sham control, VC; vehicle contrcl, PC1; Saw
palmetts extract, PC2; 1% Finasteride in peanut oil, T1;
Chokeberry, T2; Citrus peel, T3; Gac, T4; Japanese alder,
T5: Gojiberry, T8; Chinese mulberry). After a week of
recovery phase, 200mglke of the test materials were arally
administered oncea-day for 6 weeks as well as
subcutaneous imjection of 3mg/kg testosterone. Prostate
glands were collectsd and messured at necropsy for
calculating the Prostate Index. Blood serume chemistry
and ELISA were also perfomed.

Results: According to the statistical analysis of Prostate
Index and tisue S-alpha reductase messurement,
Finasteride treated group was the most effective among
all test groups. Choksbeny, Gac, Japanese alder, Gojibery
and Chinese mulberry were also showed statistically
significant results, but Cittus peel was not. Saw palmette
extracts treatment could not contribute to any meaningful
effects. Blocd serume chemistry Tesults were varishle.

Conclusions: In this study, it was somewhat insufficient
result since many parametsts wers statiztically unclear.
However, this screening study demonstrated that several
natural products have a certain possibility of lowering the
rick of BPH.
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O 371 Adasr|esta
L ol2Ucl 322 HHHES A% W EARA
7} Box Behnken design& o]-&3F A3

a7
olg ol &L F2x71 HHIE 3 SAS 92 ATEJ S B WS FHEAS F351Y
S FZz27) 3k 43 A 5L Box Behnken designg o]-&8t3om, Flox BiEnlel o] &
XD, FE2L=X2), FE2AHX)E o2l FHA Y Fo HFR st 2t EYPHsE
-1, 0, 19] 377te g R 3gteta 1573t F24APES dAste] dFAES dAIUE

Table 1. Box Behnken designg ¢33t =g 2 5

) Levels
Independent variable Symbol 1 0 1
Ethanol conc. (%) X1 40 60 100
Temp. (°C) Xy 30 50 100
Time (min) X3 5 10 20

w42 Box Behnken design mdo] A3 dlo]HE Bt3o 42 Flo|n, wk-3DHT A4 Asi<
A Ateld] AEAH BAE viER. ThA 2] AdnbAl fEA 2 ASHS St 2d
T3S e E ZA-ASR2) 22 09655901, 1% o] §-o52dA G 4d0] AAEFH
& (% 2.

2

Table 2. &z HZA gl g HEEHART

Response Quadratic polynomial model R?

Y=110.1622-1.4991X,+0.9416X,-0.6313X3+0.0065X;X;+0.0045X2X;-0.0075X,X+0.0

DHT 0.9655
205X1X3-0.0003X2X3-0.0341X3X3

Source of variation Sum of squares

Model 916.8327°

Linear 500.3553"

Quadratic 216.5132

Cross-product 199.9643

Lack of fit 32.8072

Pure error 0

Total error 32.8072

R’ 0.9655

mae] APy AsEAY T
variance, ANOVA)S a3l u}

o
oX,
op fo

4 % B5AQ FRo2 ¥ 59} o] BAEAHAnalysis of
=

Wl HPART ok 2 o A fo4el o)



3y e (% 3.
Table 3. Box Behnken designe] A3 ZAuleo] H4y £A
DHT contents
Constant coefficient®

Parameter  estimate Standard error P-value
Intercept 110.1622 17.7257 0.0084
X1 -1.4991 0.3819 0.0294
X 0.9416 0.3100 0.0560
X3 -0.6313 1.1825 0.6305
XiX1 0.0065 0.0026 0.0870
X1Xz 0.0045 0.0014 0.0493
XoXo -0.0075 0.0023 0.0465
X1X3 0.0205 0.0071 0.0632
XoX3 -0.0003 0.0057 0.9551
X3X3 -0.0341 0.0419 0.4754

®X;, Xs, and X3 correspond to ethanol concentration (%), temperature (° C), and time (min),

respectively.
. M EEEAHG o3 k2ol 222 HH5)
s Wz ARl wE 15 EhelA ckzuel 23 %o DHT%H ARBHES 24T 2
= 0.1-289%= FA=ASH, SAS 92 Z2 IS o] §ste] RREEES I AE A4S ALt
SU3 o AAYAHoRE 7 W A Fe AL z‘ﬂx—-li}rd SEL S 2z
M HAsE e AT WSS e BEFAEL BASte] 339 WSEW oY=z
ERR S
O 27 AEE o2 Yote] HA FEEAL FEEUY AdEE F& 682% FEF2E 828T,
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Table 4. ¥HS-EHEAH S 0|43 HHae of2Lio} 2227
Optimum conditions
Response
Ethanol (%) Temp. (*C) Time (min)
DHT 68.20 82.80 10.84
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Figure. Response surface plot of the effect of ethanol, temp(*C), and time (%), on DHT
under the fixed optimal conditions of (a) ethanol, 68.20%; (b) temp (‘C), 82.80; and (c)
time, 10.84 min, respectively.



2. k2 Yol FE2EF AYPM vUF MASAY 7 AT A 4
-3 olg o} T FZEo| g-¢H = phenold 3FTE 2 QtEAJol9 L2 93 HP
LC-DAD-MS 7|4k 2 & A5

1%

e 2702 Az okzujol FHEM AYH ¥H) M BN FuBAS BHPo=

A AP v e 7P =2 correlationg- o]

fr

A
i
i
2
)
P
o

< Rded IPA 2d3E Edf

2 FYA AASEOR, 58T YRS ol §Se] BF $2F 13FL Az

H
FE AX Thermo Dionex ASE350
== &) 40, 60, 100 % olet-2(F4)
& AIZE 5, 10, 20 min
% 949 1700 psi
= 3 1 cylcle

F. ol2 o} ASEFEE 13F9 F&Ex4

Standard # EtOH (%) Temperature (° C) Time (min)
2 100 30 10
4 100 100 10
6 100 50 5
8 100 50 20
9 60 30 5
10 60 100 5
11 60 30 20
12 60 100 20
13 60 50 10
1 40 30 10
3 40 100 10
5 40 30 5
7 40 50 20

1} ol2 o} FFFEE 4% (STD2, STD4, STD9, STD10)e] MS spectrum &4
-12Pd® A FHIg oA o2 Yol TFEFEE 13%Fol tis) 5-alpha reductase A& &4

B7hek 23, STD2¢}F STDI7F -3k &2 vetwlS. vk zh STD2¢} STD9¢} vz 2 &
g5} FELwvl Ao|d F7kx] 225 STD49} STDI0L T4 A3 &Aool e oz 7
Lo



—ol@lje} ¥ 2ZE 4Z(STD2, 4, 9, 1009] ASE 22 =7

Standard # EtOH (%) Temperature (° C) Time (min)
2 100 30 10
4 100 100 10
9 60 30 5
10 60 100 5
-oledt ATE EWE in vitrodol A BFH 4F FE25Y E4E n vivo A FEED F§
stod Bl rtsty] st FEAT B3 FE2ES AxstH Fs2r|HEd "J@*é”‘éﬂ"d?i

of Austgle. olh FAlo] F2E 457 BA Aol 47
stel 7 2B TR MS 2HEBL ST AFEA

JEE QRIS E2etnd S9E. ohzUcl 22 439 MS 2 27L s 2

Instrument Agilent 6530 Accurate-Mass Q-TOF LC/MS system
Column Poroshell 120 EC-C18 column (3.0x 100 mm, 2.7 um, Agilent)
Flow rate 0.3 ml/min

acetonitrile (solvent A) and water (solvent B)

linear gradient elution: 5-95% A (0-20 min); 10% A (20-30 min)
Mode Positive mode
Detection range m/z=100-1500

mobile phase

—olZ2 1o} ASExZE (STD2, 4, 9, 10)¢] MS spectrum Zx}

1108 TIC SeenASE2d

Integration Peak List

Peak | Start RT End Height Area Area %
1 0.758 0.957 1.029 3162351.53 22448162.53 74.81
2 1.029 1.056 1.106 1527235.68 5310984.35 17.7
3 1.106 1.134 2.035 969702.48 30005156.5 100

4 11.948 12.05 12.277 1174039.45 6935611.21 23.11
5 17.199 17.287 17.531 1635359.13 9482704.57 31.6
6 17.945 18.139 18.222 2240380.79 12892671.09 42.97
7 18.603 18.675 18.952 3626081.92 19037119.23 63.45
8 19.721 19.809 19.931 887362.85 4138649.33 13.79
9 20.025 20.086 20.113 1247322.52 4264713.76 14.21
10 20.113 20.196 20.567 3744444.49 26937871.94 89.78

3. STD2¢] QTof-MS spectrum



|- TIC Scan ASE 4.4

13

i 15 16
Counts vs. Acquisition Time (min)

17

Integration Peak List

Peak | Start RT End Height Area Area %
1 0.761 0.838 0.86 1323040.93 4593723.19 26.79
2 0.86 0.91 0.937 1846719.25 7456573.57 43.48
3 0.937 0.965 1.125 2251107.81 10663043.44 62.18
4 1.175 1.275 1.878 699370.29 14738708.31 85.95
5 2.082 2.508 2.851 744032.06 15552540.65 90.7
6 17.801 17.993 18.071 687326.99 4660112.78 27.18
7 18.491 18.696 18.893 1065505.61 8351178.99 48.7
8 19.924 20.079 20.167 2454910.38 17147628.71 100
9 20.167 20.245 20.389 1306265.86 9708381.57 56.62
10 26.402 26.458 26.834 694685.1 3820822.76 22.28
3. STD4<e] QTof-MS spectrum

Integration Peak T

List

Peak | Start RT End Height Area Area %
1 0.728 0.822 0.855 1072018.65 4377980.58 24.86
2 0.855 0.966 1.165 1899334.2 17610512.91 100
3 2.184 2.509 2.852 611793.41 8901060.74 50.54
4 4.396 4.457 4.623 555192.81 2792349.02 15.86
5 11.936 12.069 12.318 570330.14 4779497.7 27.14
6 17.275 17.358 17.52 1064918.82 6417469.71 36.44
7 18.015 18.193 18.354 831535.31 6150934 34.93
8 18.619 18.702 18.818 1350638.59 6421053.94 36.46
9 20.174 20.262 20.6 2266959.28 15912741.03 90.36
10 26.409 26.458 26.818 683234.58 3711577 21.08

3. STD9¢] QTof-MS spectrum



1108 |TIC Sean ASE1Dd
ni bVl

1

15
Integration peak list
Peak | Start RT End Height Area Area %
1 0.737 0.951 1.034 2688223.71 20359717.1 61.66
2 1.034 1.067 1.122 1103288.03 4947453.71 14.98
3 1.122 1.161 1.587 1144975.83 19054592.18 57.71
4 1.852 2.488 3.279 885172.79 33018864.98 100
5 4.247 4.435 4.518 877409.01 6984104.02 21.15
6 11.939 12.033 12.332 1053017.01 6553750.8 19.85
7 17.187 17.265 17.462 1527043.67 8002258.78 24.24
8 17.956 18.105 18.192 1927725.82 10349240.31 31.34
9 18.595 18.658 18.929 3010188.02 15490839.33 46.92
10 20.013 20.201 20.373 3504012.2 26313249.85 79.69

3. STD109] QTof-MS spectrum

-ol2 Yo} F&E 432 QTof-MS ~HEHSE 7wto g 7z} 25
AAAE Vel o]l I3aE MS 49 o8 F&3511, i
c acid@r|E2D)S wraulgle.

o] in vivo &3} 249 A
== s@shs AR el pamit

-8d Hagto 2R E ofzo} &8 STD2, STD4, STDY, STD10o] Fi% BwEALS] FaFs
AxrE Az, r|Este] £2E STD2¢|& 14415 %%, STD4dl= 0.707% %%, STDI= 0.245%
=%, STD10¢l& 0.5485 %% Tl e AR Ui

(AT ANA BT ofZ2 Yol FE5= 45 e AP 27}, APy
2 STD2¢} STDAM ez, F FE2&E2 EF LUEA
A =

=8
e 1 o, BrEAS 0.75F% ol X33t



- 23pd sl AL ol2 Uil 22 Eo] HPLC BAM e Agslo] 4%9) =4 SFE 1-3, 4-di
hydroxycinnamoyl cyclopenta-2, 3-diol, methyl 3-O-caffeoylquinic acid, cyanidin glycosides, cyani
din-3-xylosidesl] thah FFEAE LA AL

= =2

HO h OH OH OH OH
D/\)Lo ¢ Ho i 7 ?
OH
HO :@MO o OH oH OH
HO OH OH OH OH
1-(3 4-dihydroxycinnamoy! cyclopenta-2,3-dilo) 1-{3.4-dihydroxycinnamoy! cyclopenta-2,3-dilo)
Cyanidin-3-glucoside Cyanidin 3-xyloside

1-(3, 4-dihydroxycinnamoyl cyclopenta-2, 3-diol Methyl 3-O-caffeoylquinic acid
30000 V= 602,26x - 246,73 e y=509.26x +2.112
o Ri= 1000.0 R?=0.9907 '

7 20000 \ 800.0 . :

‘% 15000 ‘ é‘ 600.0 g

5 10000 oy IP‘ 400.0 .

5000 . 200.0 i
o . 0.0 )
o 5 10 15 20 25 30 35 40 45 . 0 05 1 1.5 2 25
ug ug
y=602.26x-246.73 (R*=1) y=509.26x+2.112 (R*=0.9907)




Cyanidin-3-glucoside Cyanidin-3-xyloside
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228 Yol BHE 2 4R HAL ojzUol2RE 2este] FRF EFELL ol gslel H
PLC chromatogram #}¢] retention time¥} UV spectrum-g H| w3}$S-.

contents (mg/ml)
1-G3, Methyl

4-dihydroxycinnamoyl

3-O-caffeoylquinic ~ Cyanidin-3-glucoside  Cyanidin-3-xyloside

cyclopenta-2, 3-dilo) acid
STD2 0.5349 ND 0.7642 2.6843
STD4 0.5461 ND 0.5107 2.3228
STD9 0.5015 ND 0.4559 2.1206
STD10 0.5583 ND 0.6002 2.4279
-1 A3}, Cyanidin 8 g4 2= (Cyanidin-3-glucoside, Cyanidin-3-xyloside)®] 73-¢- STD2 FZE-9j
A 7HE =2 FERe e 9L Cyanidin-3-glucoside= STD2 #ZE-<) 0.7642 mg/ml &%

Aoz LpEh} TE 3714

o

YL

o] H]&) 1.27~1.698) =2 ke JeEhGS-

A I AP AR S FELEP A STDI= STDI0 &=
o

frolgh &/do] gQle =] e wie, STD2# STD4 552 HEEXLHECR =3 HYM
%2 1} AR(Androgen Receptor), PSA(prostate specific antigen), PCNA(proliferating cell nuclear



antigen)¢] =¥

o i
RlA7L HE @49 DHTS A4l mAt 98 vane o, ST} 744 $5

e
olr
o

e R STD2 289 dixoz =& F&9 cyanidin-3-glucosider}t $H-f-5of g2 A
S 18T o, 2ol FEEY HYPM vdF A &sel 2lef cyanidin-3-glucosidee] F94
71543 A8 THsdel Adee FE T A

g} o}z o} TFFZE 4Z(STD2, STD4, STD9, STD10)e] MRM mode MS spectrum &2
ol o} FEE 4% T7E AE FolA HPLCAAM HAEHA ¥= v AR T3 vy
A9 2]sted MRM mode (Multiple Reaction Monitoring, SRM)E- ©]-83F mass spectrum &A1& A

A3 -

-2 dFzlo] R of2 Yo} FFEA o of2Yole] FoARCE dEzl AEAMT B 7]
54 HE 3FE U3k F2EE 51 Fg E-o ) ion-targeted mass spectrum
A-g X35 S

Table. Groups of phenolic compounds identified by LC-PDA-ESI-MS/MS in black chokeberry prod

Compounds ' Rt imin}  Amax (nm) [H—M]" (mfz)*®  MS/MS Fragments (m/z) *
Cyanidin-3-hexoside-(epijcatechin 254 520 737+ 575/423/287
MNeochlorogenic acid 257 323 353 191
Cyanidin-3-pentoside-{epilcatechin 298 520 07+ 557 /329 /287
{+)-Catechin 34 250 289
Cyanidin-3-hexoside-(epi jcat-(epijcat 315 520 1025+ 575/409 /287
3-Op-Coumaroylquinic acid 330 310 337 191
Cyanidin-3-0-galactoside 3.50 516 44+ 257
Chlorogenic acid 362 323 353 191
Cryptochlorogenic acid T 323 353 191
Cyanidin-3-O-glucoside 379 517 Hys 287
Cyanidin-3-0-arabinoside 402 515 419+ 287+
Procyanidin B2 420 280 577 289
Cyanidin-3-O-xvloside 465 515 419+ 287+
{—)-Epicatechin 488 250 289
Cuercetin-dihexoside 523 352 625 5 /301
CQuercetin-dihexoside e L) 352 625 445 /301
Quercetin-3-O-vicianoside 5.50 353 595 432/301
Quercetin-3-robinobioside 584 353 2 4637301
Cuercetin-3-O-rutinoside A2 353 [ 463 /301
Cuercetin-3-O-galactoside f.09 352 443 301
Quercetin-3-O-ghicoside 622 352 463 am
Erindictyol-glururonide 628 250 443 287
Isorhamnetin pentosylhexpside 641 352 ] 315
Cuercetin-O-deoxyhexose-deoxyhexoside 676 352 543 433 /301
Isorhamnetin thamnosyl hexoside isomer 6.72 i52 623 463/315
Isorhamnetin thamnosyl hexoside isomer i) i52 623 421/315
Di-caffeic quinic acid f94 323 515 353,/191

! Identification confirmed by commercial standards; * experimental data.

Z=]: Jan Oszmianski and Sabina Lachowicz, Molecules, 2016, 21, 1098



-Mass 412 Agilent 1200 HPLCs} ABSCIEX QTRAP 3200 mass spectrometerZ o]-£3}%S-. of&
o} 4% F&E (STD2, STD4, STD9, STD10)¢] zZ&ntEazly] B2 sty & 55
Synergi Fusion column (2.6 um, 2.1 X 50 mm)e]] direct injectiond}xl ofzfje} & Bz

ot EA4EAE

Flow rate 0.35 ml/min
Injection volume 5 ul (diluted in 50% MeOH)
Temperature 30° C

A: 0.1% TFA-Water

Mobile phase
B: 0.1% TFA-MeOH

Positive mode

min A (%) B (%)
0 85 15
5 50 50
6 0 100
7.5 0 100

Negative mode

min A (%) B (%)
0 75 25
3 75 25
6

7.5

0 100
0 100




MRM-mode LC/MS

=] o
*-r'/-\—'],E

918 ofz1ol

FE&5 Y target EA9] 3st+=z. 1: Cyn-Hex: cyanidi

n-3-glucose, cyanidin-3-galactose, 2: Cyn-Ara: cyanidin-3-arabinose, 3: Cyn-Pen: cyanidin-3-pent

ose, 4: Cyn: cyanidin, 5: CQI: caffeonylquinic acid, 6: CQ2: caffeonylquinic acid, 7: QV: quercetin

vicianoside

-7] Bag of2Uote] 9 519E9) Tx}ak =
ZE 4%(STD2, STD4, STD9, STD10)l| A=
o2 4F FE55 Wl & 359 OH.%MOMA 3% HE

Z H}lEe 2 mass &
= 0%
o3

/\

o 24 PRt AEHYS. ol
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dA
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fla
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kel
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el
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A1
Al

2o 9%
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R

592 SrEA]o}d(Cyn-Hex, Cyn-Ara, Cyn-Pent)& positive modez, #H& 3+gHE(CQ1, CQ2, Q
V)= negative mode®2 AZs9-L-
s}l & MRM mass
Cyn-Hex cyanidin-3-galactoside or cyanidin-3-glucoside 449/287
Cyn-Ara cyanidin-3-arabinose 419/287
Cyn-Pent cyanidin-3-pentose 487/355
Cyn cyanidin 287
CcQ1 caffeonylquinic acid 353/191
CcQ2 caffeonylquinic acid 353/191
Qv quercetin vicianoside 595/301
—ol2 Yo} ¥F F2E (STD2, 4, 9, 10)¢] MRM mode MS spectrum 2z}
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—ol2ucl #2204 AEHE 7Fe AEACR] 2 3 H3Fe] thstel MRM modeg ]85

o FEEE T o2 AZAQl intensityE H|uEAG A, STD2 FE2E= BE EE
o] gtafo] g FEHE| v 53] =& AL AT 4 US. 53] cyanidin-hexoses] 7
5 STDZ FZ=ol ¥ o9 intensity’} th& FEES] ol 258 sdst STD2 &=
o= HAygoe g e ko] cyanidin-glucose ¥+ cyanidin-galactose”} %o Q= AL =ZE 1}
Ebe. 1 9] cyanidin-arabinose, cyanidin-pentose, cyanidin®] 7J-¢-o| = STD2 F&E-o] t}&
2= u|d] Ho 2.78u), 3.024), 2598 =& 7 F8FHo g AL & & gL

Cyn-Hex Cyn-Ara Cyn-Pent Cyn CQ1 CQ2 QV

x 10°)

STD2 586 158 2.09 47.7 3.07 5.73 13.2
STD4 268 68 1.08 20.9 2.21 3.55 10
STD9 310 80.9 1.13 25.7 2.76 4.24 10.9
STD10 230 56.8 0.69 18.4 2.45 3.86 0.88
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5} A]

ZAxvbs} HPLC 2 LC/MS 2



/\40 o]

T

StV Az adde] w2 7]‘6 é*

“HZEZHEZ0 2 AYANHE
¥ 22 ol AR, PSA, PCN
Yo} &8 STD27} 714 943 a7= Jehige.

:‘>:[o

ch %%%HHE
st =AM FE53 FEEY. AEEZE o &3 HPLCHZFEA ARG STD2E B F&59

H] 3] cyanidin-3-glucosides} cyanidin-3-arabinoside®] $#Fo] =& 7oz 31E ¢ ar, MRM-mod
e ESI MSE 4 A= STDZ2 F&E&o©

FZEo| E} =& H]3] cyanidin 2 cyanidin g (hexose, ara
binose, pentose)¢] ko] AR e 2 =1, QTof-MS Z#E o] &3t thH ek EXoA STD2 F
ZE7} g FZE 7Fo) A3 xpo]E vleEhl= component 2 4] palmitic acid(Er]EA Do E&
v A S

A

-9l9] A%2 FHAE W olzuolo] FHE SLEAII AL cyanidin ¥jFA 5} Bw
Fgol AYANYZ AM Aol F93 AL HE HEYS K3 & AN
T2 B9 APAE in viodde T HE4 A3 LY Aoz B4,



O <3712k b gs7tase

2hdE 49 F AYM 2HolA DHT AFEAe F7bz dxsiglon 1 A3 5 apha
reductase Au}e} (A3 ATEL Hole AL F2159S. vehicle control #3} vl sl RE A
Frol A DHT =7} fostAl d4stdds. 22PdE9] in = 7%

-

vivo 275 vlge g 3xPdE 71 A
7 FUF
1% Chok . y Chinese
DHT Sham | VC pahs?l\gtto Fi;ligsete eberr Cstereuls Gac Jaglaggse %?%1}],3 mulberr
y y
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Std.
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Chokeberry Extract and Its Active Polyphenols
Antiobesity Effect of Fermented Chokeberry Extract Suppress Adipogenesis in 3T3-L1 Adipocytes and
in High-Fat Diet-Tnduced Obese Mice Modulates Fat Accumulation and Insulin Resistance
Na-Hyun Kim!* Jonghwan Jegal, ** Yun Na Kim;' Dong-Min Chung, Jeong-Doo Heo! in Diet-Induced Obese Mice

Jung-Rae Rho,® Min Hye Yang? and Eun Ju Jeong®
Na-Hyun Kim "?, Jonghwan Jegal ¥, Yun Na Kim >0, Jeong-Doo Heo %, Jung-Rae Rho ¥,

!Gyeangnam Department of Ensironment and Toxicology, Karea Institute of Taxicology, Munsan-cup, Korea. Min Hye Yang ** and Eun Ju Jeong ™

2Colle ge of Pharmcy. Pusan National University. Busin, Ko

*Department of Agronomy and Medicinal Plant Resources, Gyeongnam National University of Science and Technology, 1 Gy B & Toxicology, Korea Institute of Toxicology, 17 Jegok-gil,
. M p 52534, Korea; it kr (N-HLK. it (-DH.
amheung Agricultural Co., Lid., Geochang, Korea. 2 College of Pharmacy, Pusan National University, Busan 46241, Korea; jhjegal@pusan.ac ke
‘Depam.em of Oceanography, Kunsan National University, Kunsan, Korea. 3 Department of Agronomy and Medicinal Plant R,w‘u Gyeangnam National University of Science and
“fechnology. Jinju 52725, Korea; skdbssk@hanmail ne
ABSTRACT  Black-fruited chokeberrics (Aronia meianocarpa), growing mainly in the Central and Eastern European . Mummdmmywm‘ P National Ummmy P msﬂ xgm T ——
countics, have healh bencftsdu o the high concentrations of polyphanolic compounds. Hawesver, a stong biter ase of 4 o (MY
chokeherries fimits i wage as functionl food. We hypothesized that the femented A. melnacarpa with 3 wdnced bitier
s ‘mmm“ﬁ i mmmmn’z"wmy it mﬂ"_‘m(;‘:ﬁn peinthelscaae 'ru\.. +82.51-510.2811 (MHY.): ;51:55751 3224 (E]LL) Fax: +82.51 :‘13-6754(M HLY.); +82-53.751-3220 (E] L)
The mise wers adminsared with HFD together viththe 100mg/kg of raaml A melanocara (T1) o th ermenisd 4. +  These authors contributed equally to this work.
- T 5 body po.) markadly check for
2 the increase in semam trigly ceride level induced by HFD. The T2-treated group had better glucnse tolerance and mwmmmm Received: 5 October 2018; Accepted: & November 2018; Published: 12 November 2018 updates
= Sensitivity as measured by oral glucase tolerance test and intraperitoneal insulin tolerance test in comparison 1o the Tl-treated
group. Phytochemical amalysis mevealed that the main constiwents of T2 were cyanidin-3-xyloside and I-(¥ 4~ Abstract: Be £ A tobe a ri active
3 diycroycinnamayi)eyelopenta-2,3-ciol, ard the content of cyanidin glycosides (+ghicaside, 3 ryloside) was sigificantly polyphenois. I the present study, the efects of wxen pogenic p
el i e resason e Biaiosts ks o bcictadifiam A o
E i o reieis e 7 e Amygdalin and prunasin were found to inhibit 3T3-L1 ad\pucyu differentiation by suppressing the
H of PPARY ctivated receptor v), C/ EBPe (CCAAT/enhancer
i binding protein o), SREBPIc (sterol regulatory element binding protein 1), FAS (fatty acid synthase),
H KEYWORIS: «arania berries » fermeniation » high-fut die-imduced obesic » ghacose intolerance = insulin rsisance and aP2 (adipocyte £ d-binding protin). A. (100 or 200 me kg day
& # 2 Aschmtont cralnty onbody weight) high fat diet (HID}-induced ohese in body
= serum (TG), and low-density (LDLC) levels and improved insulin
sensiivity as compared with HFD controls. Th shows A extract is p
INTRODUCTION potential of natural product-derived compounds for the bencficial for the suppression of HFD-induced obesity.
ME EFIDEMIC OF OBESITY has become a serious publie  "c-tmen! of esity have aftacted fesearchers’ atentions as i a s )
health problem, without an effective therapeutic solu- vl St M STRCLE MDY CUES. Humerons Leyw Arcma e : P Eactoe
tion.! Obesity is characterized by a pronounced accumula: 3 Al b o CATACtS EOMp A Hinduced obesity; insulin resistance

tion of body Tat, and may be associated with enhanced lipid he symptams
consumption.® Patients with overweight and obesity are
much more likely to have an increased prevalence of ia-
betes. hypertension, nd cardiovascular diseases.™ Fur-
thermore, obesity is a strong causal factor forsleep breathing

and

associated with obesity.™
Black chokeberry (Aronia melanocarpa [Michx.] Elliot,

Rosacexe) is mainly distributed in eastern North America

and East Canada ' Health benefits of A. melanocarpa 1. Introduction

i gink te Wleap mpnica sl aloay tisriptior wiich ?&‘;‘J;‘L;‘;m ;&“wgrm“nzm“n“:ﬁ“fﬁ,ﬁ?%*::x Obesity is a chronic, relapsing, and multi disorder with wid causes [1,2], and
contributes to the increased cardiovascular morulity. in Asian men is a3 a body mass index o m? [3]. Obesity is also known
ibutes to the ncressed cardiovascular moralty.S The (40 1€ AMIEYATS S0 e sbesdes . S A defined as a body mass index (BMI) of 230 kig/m? [3]. Obesity is also known to be
with diverse biological activities such as anti-inflammatory rRof e vkl v including : diseases, dy el lVP« 2
e sastroprotective, and hepatopretective properties.* * Ar- diabetes [4]. Today sbesity has reached ep and thus, has by
‘onia plants have been routinely and traditionally used for the public health problem. The condition is the result O o ot el mi.,wcym hich
Vo rec v § Novemtes 2017, Sidon e 10 Apdl 2018 reatment of metabolic diseases and Aronia fruit juice has Stwe and vegulats energy in the form of Iriglyrizifes or free falty acids (5). Adipocyte growh ocruzs

Jo——— recently been of interest for their hypolipidemic effects.*™*

e, o 4531, Rpuble o T, Erach ok r Nevertheless, thereis little scientific research to discover the

Jeo, PR, Deprtrs f ronomy an Mool Pt Rk . e
Py U e T . T e B ‘eneficial effects of fermented Aronia berries in the treat.

due to hypertrophy (an increase in cell size) and hyperplasia (an increase in cell number) [5,6], and
white adipose tissue acts as a major endocrine organ by secreting protein signals and factors called

L ek ‘ment of obesiy. adipokines [7]. Although the precise mechanism has not been delineated, it is generally held that
the pathogeneses of complications related to obesity involve abnormal adipokine production by
adipocytes [5].
m3
Nutrients 2018, 10, 1734; doic10.3300/ nu 10111734 www.mdpi.com /fourmal/mutrents

[ g3gF

The extract of Aronia mefanncﬂrpa and its active polypheno!
suppressed adipogenesi 3T3-L1 and modulated fat accumula
and insulin resistance in high fat diet-induced obese mice
MNa-Hyun Kim!, Jonghwan Jegal?, Yun Na Kim?, Jeong-Doo Heo!,

Min Hye Yang®" and Eun Ju Jeonq®*
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The Comparison of Phytochemicals and Protective Effects of Aronia
melanocarpa Prepared under Different Extract Conditions in
Testosterone Propionate-Induced Prostatic Hyperplasia in Mice
Na-Hyun Kim'!, Jonghwan Jegal?, Yun Na Kim?, Jeong-Doo Heo!,

Min Hye Yang®" and Eun Ju Jeong®"
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Anti—diabetic Effect of Aronie meldnocarpe (Chokeberry) Vinegar in High Fat Diet—fed
C57BL/6] Mice
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The target of the study is Aroniaz melanoompe (Chokeberry), which is originate from the east
province of North Armerica and now widely cultivated in Eastern Ewope, [t contains high level of
beneficial pherplic. compounds!  procyaniding, anthocyanins and phenolic acids, In this  study,
pressed Aropia juice and Arcina vinegar wers treatsd orally in okese mice for identifying its
anti-obesity/diabetic effects. 4-weeh old CSTRL/E] mice were purchased from the Japan SLC
(n=36), then randemly divided inte 3 groups (VC: vehicle control T1: pressed Aronia duice, T2
Arcina vinegar, After a week, 60%¢Ecal high fat diet (HFQ) were fed for 8 weeks (Hesearch Diets,
Inc USA), and test materials were orally administered once-a-day simultansously, During the
administration period. body weight was measured once a week At last week of the study, oral
glucese tolerance test (QGTT) and imtraperitoneal insulin tolerance test (IPITT) was performed
Epididymal and peritenal fat tissues were collected and measwred at necropsy. Bloed total
cholesterel, triglyeeride, HDL and LDL level were evaluated by serum chernistry analysis. Aronia
vinegar treatment could lower the mean body weight, fat mass and serum triglyceride level
compare to those of wehicls administration, but not statistically significant, Morsover, Aronia
vinegar treatsd group (T2} showed more sensitive results in OGTT and IPITT. Specifically. it
revealsd lowsr blood glicoss level in both OGTT and IPITT. than other groups, while only OGTT
result showed statistical significance. Arcnia juice treated group (T1) however, showed no
differences in all examinations, [n this study, oral administration of Aronia vinegar for § weeks

has anti-diabetic effect in HED, induced obese mice,

Anti—diabetic Effect of Aronia
T melanocarpa (Chokeberry) Vinegar in high
IR fat diet—-fed C57BL/6J mice
Na-Hyun Kim', Tae-Kil Tak', Ju-Hong Lee", JQ Hein Kim?1,
Jaung Deoo Hau‘ !un Janun

aapuumummu
Gyeongnam Narional University of Science nd Technology, Callege of Life Science ond Narural Resaurces, Jinju §0-75, Repusiic of

(KT}, Jiny,
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Pharmacogn. Mag. . ORIGINAL ARTICLE Regular Article
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?  Identification of Hepatoprotective Constituents in Limonium a Anti-obesity Effect of Halophyte Crop, Limonium tetragonum in High-
1 tetr and Development of Simult 1s Analysis Method i Fat Diet Induced Obese Mice and 3T3 L1 Adipocytes
s g B 5 . . a . e -~
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Protective effect of Aronia melanocarpa (Chokeberry)
extracts from benign prostatic hyperplasia in rats
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Na-Hyun Kim1, Jeong-Doo Heo!, Je-Hein Kim', Kwang-Hyun Hwang",
Eun-Ju Jeong? °
“Gyeongnam Department of Environmenta! Toxicelogy and Chemistry, Kerea Institute of Toxicolegy (KIT), sinju, Gyeongsangnam-do,
Republic of Korea
“Gyeongnam National University of Science and Technolegy, College of Life Science and Natural Resources, Jinjv 660-758, Republic of Korea
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I. Prostate welght & Gross morpholoou
Society for Medicinal
Plant and Natural Product

The target o the study is Aromia melanacarpa (Chokeberry). which
is originaic from the cast province of Norih America an
widly culivated in Gastem Europe. 1t eontains high level of

sficial phenolic. compounds; procysmidine. anthocyarin and
phenolic ocids. In this study, Asonia cuiracts were treated onally in
benign prosiatic ypcplasia (BPH) sals for ieaiifying is profective
etects.

2: Materials &

Racciemod solicn extuctin.y-apued ol et o
drens melarocpe it samples (M2, M, MY and M10}
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2. DHT & 5-alpha reducase analusis

i 0% it et el iy showed the posec - . Welcome

mlnknl;xm on Salpha reductase sctivity in vitro. For in vivo >
experiments, S-week old male SPF Wistar rats were purchased Fig 2 ELISA mosilts from prostate . o We are delighted to invite you to the 65" International Congress and Annual

p=: tissue & serum of lestosterane- imduced NENgS GaRerien 5 S
{se=0: Al animale, roes; castru theb. rmdonily, VA4A3 1k 0 » 5 e 2 Meeting of the Society for Medicinal Plant and Natural Product Research (GA)! Deadlines
groups (VC: Velicle control, PC; Saw palmetto xtrace, T1; M2, T2 a overvion =
M TRNUTL MOy Al d wrd‘ oliecovery phase | (owke S ey The scientific programme of the Main Conference includes plenary lectures by I
of the test materials were orally administered once-a-day for 6 decreme in T group. Prosatic Conference Programme prog o plenary Y Travel Grant Apy
weeks as well as subcutanecus m]-xmun of 3mekg testosterone. ipha '“"‘“““ level showed the invited speakers, award lectures, and contributed short lectures and posters. (exprred)

est in group but o

seaistically ;vgmﬂ"um

Serum DT & S-alpha reductase

Tewel was not different between the

sroups. Registration and
Abstract Submission

Prosiate glands were collected and messured at necropsy Call for Abstracts
calculating the Prostate Index. Blaod scrum chemistry, EL

real Time PCR: analysis weré also performed.

[~ 5 st

As o the Prosate Tndex, hose 0 M graup shosed the east value,
although it was not statically significant compare to the

sroup was revealed that tissue DHT lovels were significantly
desreased (141 82£27.75pg'S0mg tisswe) aud prosatis S-alpha
oduetase lovel showed 1 owest 1 M3 goup{167.50220.48), it
not statistically significant. In the qPCR results, M2 und M4 group
showed sharp decrease of AR, PSA and PUNA expression, but only
PONA levels were sigraficantly different (VC: 508 £43 K70, M2
120543.92%, MA:1202412.10% sormalize with GAPDI).
Additionally. administation of el four Amnia extracts could
significantly lower the senum AST level. M9, MI0 and Saw
palmetto extracts trestment could not contribute 1o any meaningful
efficis.

Shortlectures are held in three parallel sessions, and three poster sessions will
provide a forum for lively scientific discussions. In the exhibition area major
manufacturers of scientiic instrumentation and products, and providers of atendod (exirod)

16 May 2
‘Submission of Absiracts
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services and information will update you on their 5May 2017
Early Registration Payment
xtendad (expirod)

Infoxtastionfor Presantscs On Sunday, 3 September, three pre-congress events will take place. The
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and Exhibitors 7 dune 2017

present ther latest findings, and the Regulatory Affaits Workshop will SeIVe a5 njomation on Acceptance
forum for industry to update on the latest trends in regulation of phytomedicines  of Abstrcts
and related areas. A Pre-congress Symposium on Veterinary Phytotherapy will
be organized by the Swiss Medical Society for Phytotherapy (SMGP), in
cooperation with the GA Networking Group on Animl Healthcare and Veterinary

Local Organising Committee

Scientific Committee

after 15 July 2017
Lato Rogistration Paymont

Sponsors and Exhibitors

Gontact and Links Cancellaion with refund (rinus
Tl 1 Scnm ey da o ot indsd BV Wit Medicire; 75 CHE handing foe) nti 15
1 fevels were iy decrvased 0 3l treatment grous excepd postive control

LPlevls of T4 goouss were sigaificantly Jower éhan the ofber groe

Basel is a major city of Switzerland, and a global center of pharmaceutical and
fite science industries. Participants have the opportunity to discover during the
conference the rich history of Basel, and explore the city. The venue at the
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only possibe vihout rekundng
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since many parameters were statistically unclear. However, it was T o
T e et saspe s o e o i o o i
has potantials of lowsring the risk of BPH. o ; @
i § &.8g

Kl SE. Ronwel FIM. (2048) Clokebury (A

s ot~ A revien oa e Fie 3 Reabime qPOR. resils of prosate fises of estosirae-induced: BPH Wisar rais.
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Mean exprossion lovels of AR, PSA & PONA 0P 1 tnd 12 groups wore less than those of
other groaps, bl onfy PONA levels were sadistically signifeant

Agt&thg] BXE : Society for medicinal plant and natural product research (2017)




resourecs;  Ar

hyperplusia (BPH) fais.

purchased (n-60). All animals
divided into 10 groups (SH; sha

Saw paimetto extract, PC2; 1%
Chokeberry, T2
Gojiberry,

: Chiness mulberry).

necropsy for ealculating the

EEET

alder. Gojiberry and Chinese

palmetio cxiracs treatment could
effects. Blood serum
perform

of lawering the risk of BPH.

The target of the study is ethanol or crude extracts from herbal
ia melanocarpa (Chokeberry), Citri Unshius
Pericarpium (Citras. pecl). Momordica cochinchinnsi
Al japonica (lapanese akder), Lycium chinense
Morus ausiralis (Chinese mulberry). which were not et been
studied for its beneficial effecis againsi benign prosiaic hypesplasia
(BPH)_ In this study, thos: were treated orally in benign prostutic

control, VC; veicle con
; Cius pecl, T3; Gac, T4; Japs

200mekig of the test materials were arally administered once-a-day
for 6 weeks as well as subeutancous injection of Imglkg
testosterane. Prostate glands were collected and measured a

Prostate
chemistry and ELISA were alsor perfomed.

Accerding to the statistical analysis of Prostate Indes and tissue 3
Zlpha reductise measurement, Finasteride treated
most effective among all lest groups. Chokeberry, Gac, Japancse

statistically significnt results, but Citrus peel was mot Saw

hemistry results Were variable, it Was
ned for sercening the clinical abnormality, hut all major
parameters were in the nommal range. |fistopathol
saw palmerto reated group were showed thickened connective
tissue and increased cellalarity than sham control group. Other
tratment groups showed decreased epithelial liyperplasia, although
minor differences between the groups.

demonstrates that several naal products have a serain possibility

Krr Screening study of herbal resources (Chokeberry, Citrus peel,
. Gac, Japanese alder, Gojiberry, Chinese mulberry) for benign

prostatic hyperplasia in rats

Na-Hyun Kim'’, Jeong-Doo Heo', Kwang-Hyun Hwang', Je-Hein Kim?,

Eun-Ju Jeong?

*Gyeongnam Department of Envirenmental Toxicology ond Chemisiry, Karea Institute of Touicology (KIT), Jinju, Gyeangsangnam-do,

Republic of Korea

“Gyeangnam National Uniwersity of Science and Technology, College of Life Science and Natural Resources, Jinju 660-758, Republic of Korea

I. Prostate Index

Fig L Prostte Index. ststistically.
sham control shosved the lex Pl value
than all edhor testaserone-inducsd
BPH sroups. 1% fnastcri
aroup shovod the next st reults.
Chockberry aad Gojibeery cxtract
st admivierd b s

{Gach,
iherry),

citras pes eaied group
ekeluin: sveujeiter

# ff‘}f‘}"?t‘

For in vive experiments, §-week old male SPF wisar rats wers

were castred, fhen randomly

Finastcride in Loy ail, r\
ald,
v Moy mm

Fig 2 ELISA resuls from prosiatc
e of testostsrone induced PR

A
Prostsic AR fevel  wac
sigmicanly decrease i all reskment
1% fi chokeberry
Gine, Japanese. alder, Gojtberry and
Chinsse mulborry showed Lower p
alugs thas citrus ot whith were nol
showed significaace in Pl indes. SAR
level of Saw palimerto trested group
was ot differeat from that of VC
woup,

Indes, Blood serume

graup was the

mulberry were also showed

not contribute o any meaningfil

Maerials and Methods: 4548 cells were seeded at 2 density
of 1.0 x 10° cells onto 12-well plates and incubated at
37°C for 24 b The AS49 cells were pretreated with
resveratrol at concentrations of (0, 125, 25, 50iM] following
12 b then recombinant TRAIL protein (L00ngiml) was
treated and co-incubated for additional 2 b. Additionally,
cells were pretreated with chloroguine {20 yM) for L b,
followed by candesartan treatment Cell morpholegy was
analyzed by taking photographs under an imverted
‘microscepe (Nikon, Japan). Cell viability was determined
by using the crystal vislet staining method, MIT and LDH
assay. The activity of Autophagy marker LC3, P62 and
antiapoptotic, proapoptotic, apoptotic cascade was

N
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Screening study of herbal resources (Chokeberry, Citrus
peel, Gac, Japanese alder, Gojibery, Chinese mulbery)
for benign prostatic hyperplasia in rats

Na-Hyun Kim ', Jeong-Doo Heo', Kwang-Hyun Hwang . Je-Hein
Kim', Eun-Ju Jeong”

"Gyecngnam Depantment of Environmental Toxicology and
Chemistry, Korea Institute of Toxicology (KIT) Jinju

Cyeongsangnam-do, Republic of Korea; *Cyeongnam National
University of Science and Technology, College of Life Science and
Natwral Resources, Jinju 660-758, Republic of Korea

analysis. MTF was measured by the spectrophotometer
and muclear-cytosal ion kit wsed far
test.
Results: The mresent study we showad the pS3independent
activation of apoptosis by decrease the expression of
phosphory diated of NF3
activation that iz also  substantiated with the
downregulation of anti-apoptotic factersBcl-2 and Bl
in buman lung adenccarcinoma cells, resulting in an
attenuation of TRAIL resistance in combined treatment.
Furthermore, apoptosis was induced in TRAIL resistant
Iung cancer cells via a co-treatment of resveratrol and
TRAIL, which was assessed by the loss of mitochondrial
membrane potential, resulting in the translocation of
cytochrome ¢ from the mitcchondria into the cytoscl dus
to mitochondrial dysfunction and finally the caspase
activation. Furthermore, resveratrol emhances LC3-I
processing and Iysosomal degradation indicated by p82
downregulation confirmed the autophagy fhux activation.
Moreover, autophagy flix was not affected by
resveratrol induced TRAIL mediated apoptosis of lung
cancer cells.
Conclusions: Overall, targeting the NF+B pathway by
resveratrol attenuates TRAIL resistance and induces
TRAIL mediated apoptosis which would be the eminent
ic strategy against lung cancer.
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The target of the study is ethanal or crude
extraots from  herbal resources; Aromia melanocarpa
[Chokeberry), Citri Unshius Pericarpium (Citrus peel],
Momordica  cochinchinensis (Gac), Alnus japonica
(Japanese alder], Lycium chinenze (Goiiberry), Morus
australis (Chinese mulberry), which were not yet been
studied for its beneficial effects 2gainst benign prostatic
hyperplasia (EFH). In this study, those were treated orally
in benign prostatic hyperplasia (BPH) rats

Materials and Methods: For in vivo experiments, B-week
old male SPF wistar rats were purchased (n=60). All
animals were castrated, then randomly divided into 10
goups (SH; sham control, VC; vehicle control, PCL; Saw
palmetts extract, PC2; 1% Finasteride in peanut oil, T1;
Chokeberry, T2; Citrus peel, T3; Gac, T4; Japanese alder,
T5: Gojiberry, T8; Chinese mulberry). After a week of
recovery phase, 200mglke of the test materials were arally
administered oncea-day for 6 weeks as well as
subcutaneous imjection of 3mg/kg testosterone. Prostate
glands were collectsd and messured at necropsy for
calculating the Prostate Index. Blood serume chemistry
and ELISA were also perfomed.

Results: According to the statistical analysis of Prostate
Index and tisue S-alpha reductase messurement,
Finasteride treated group was the most effective among
all test groups. Choksbeny, Gac, Japanese alder, Gojibery
and Chinese mulberry were also showed statistically
significant results, but Cittus peel was not. Saw palmette
extracts treatment could not contribute to any meaningful
effects. Blocd serume chemistry Tesults were varishle.
Conclusions: In this study, it was somewhat insufficient
result since many parameters were statistically unclear.
However, this screening study demonstrated that several
natural produsts have 2 certain possibility of lowering the
risk of BFEL
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Antiobesity Effect of Fermented Chokeberry Extract
in High-Fat Diet-Induced Obese Mice
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ABSTRACT  Black-fruited chokeherrics (Aronia melanocarpa). grawing mainly in the Central and Eastern European
cauntries, have health bencfits duc to the high concentrations of polyphenalic compounds. However, a strong bitie taste of
kbl s g i) ol We oo i e i . ebiiope il o kel s

taste wanld improve insulin sensitivity andor ameliorate

inducas by high-fat diet (HFD) in male CSTBLI6] mice.

The mice ware adminisired with HFD together with the 100mgik of ramel . melanocarpa (T1) o the frmenied 2
Lyl

o) markedly

the increase in senam trigly ceride leve induced by HFD. The T2-treaed group had hetier glucose tolcrance and higher insulin
sensitivity = measured by aral glucose folerance test and infraperitoneal insulin tolerance festin comparison to the T1-trezied

gmup. Phytochemical

amlysis mvealed that the main constiments of T2

were eyanidin-3-ayloside and L-(¥. 4

dibydronyeinnamoyl)eyelopenta-2,3-diol, and the cantent of cyanidin glycosides (3-plucoside, 3 xyloside) was significantly

reduced dunngv.he et o, Frsiihs s el

P

cormpomds ol in prvcmmg abesity.

ight be a oy in bigctive

KEYWORDS: »aronia berries o fermeniation « high-fat diet-induced obesity  ghucose iniolerance » insulin resistance

 phytochemical analysis

INTRODUCTION

HE EPIDEMIC OF OBESITY has become a serious public
health problem, without an effective. therapeutic solu-
tion.! Obesity is characierized by a pronounced accumula-

potential of natural product derived compounds for the
treatment of obesity have aftracted rescarchers’ aftentions as
sources of safe and effective antiobesity drugs.* Numerous
studies have shown that plant-derived extracts, compounds.

tion of body fat, and may be associated with enhanced lipid
consumption.® Patients with overweight and obesity are
much more likely to have an increased prevalence of dia-
betes, hypenension, and cardiovascular diseases.** Fur-
thermore, obesity is a strong causal factor for sleep breathing
disorders such as sleep apnea and sleep disruption, which
contributes to the increased cardiovascular mortality.* The

e 505w e comestsed ey 8 e
Massscspe sccived 6 e 2017, Revison acceped 10 Apsl 205,

ry—
e, o 4531, Rpuble o T, Erach ok r
Teoss. PAD, e Medcinal Pl Resrces,

S U of e i ool g 2725, bl o Ko,
o £ g

13

and he symptoms
associated with obesity.™

Black chokeberry (Aronia melanocarpa [Michx.] Elliot,
Rosacexe) is mainly distributed in eastern North America
and East Canada®"® Health bencfits of A. melanocarpa
fruits are well-known since it is rich source of polyphenols
sueh as anthocyanins and eyanidin glycosides. " Current
knowledge presents black chokeberry as a medicinal plant
with diverse biological activities such as anti-inflammatory
gastroprotective, and hepatoprotective properties.'* !¢ Ar-
‘onia plants have been routinely and traditionally used for the
treatment of metabolic diseases and Aronia fruit juice has
recently been of interest for their hypolipidemic effects.**
Nevertheless. there is lttle scientific research to discover the
‘eneficial effects of fermented Aronia berries in the treat.
‘ment of abesity.

. nutrients

Article

Chokeberry Extract and Its Active Polyphenols
Suppress Adipogenesis in 3T3-L1 Adipocytes and
Modulates Fat Accumulation and Insulin Resistance
in Diet-Induced Obese Mice
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Abstract: Be £ A tobe ari active
petyphensle ot presens sl the sfacts of seven pogenic p
isolated from A factors were

Amygitalin arel prueain, sess fourdl tn TR TS 11 sdipocyte differentiation by suppressing the
of FPARy ted receptor v), C/EBPa (CCAAT/enhancer
binding protein ), SREBPIC (sterol regulatory element binding protein 1¢), FAS (fatty acid synthase),

and aP2 (adipocyte £ d-binding profin). A. d (100 or 200 mg /kgg/day
onbody weight) high fat dict (HFD)-induced cbese in body
serum (TG), and low-densi (LDLC) levels and improved insulin
sensitivity as compared with HFD controls. Th shows A extract is p
beneficial for the suppression of HFD-induced abesity.
y Arontia P Factor;
iet-induced cbesity; insulin resistance
1. Intreduction
Obesity is a chronic, relapsing, and disorder with wid 5 [1,2], and

in Asian men is defined as a body mass index (BMI) of =30 kg/m? [3]. Obesity is also known tobe
associated with diverse including diseases, dy and lvpe 2
diabetes [4]. Today obesity has reached epi and thus, has be

public health problem. The condition is the result ot ekt esiciatation o milpa:ytﬁa which
store and regulate energy in the form of riglycerides or free fatty acids (). Adipocyte growth occurs
due to hypertrophy (an increase in cell size) and hyperplasia (an increase in cell number) [5,6], and
white adipose tissue acts as a major endocrine organ by secreting protein signals and factors called
adipokines [7]. Although the precise mechanism has not been delineated, it is generally held that
the pathogeneses of complications related to obesity involve abnermal adipokine production by
adipocytes [5]

Nurienss 2018, 10, 174; doiz10.3300/ nut0111734 wwmdpicom/ joumal/ nutrsents
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Testosterone Propionate-Induced Prostatic Hyperplasia in Mice
Na-Hyun Kim'!, Jonghwan Jegal?, Yun Na Kim?, Jeong-Doo Heo!,

Min Hye Yang®" and Eun Ju Jeong®"

iGsyeangnam Department af Environment & Taxkology, Kansa Institute of Toxcalgy, 17 Jegok-gil, Munsan-eup 52834, Karea; SCollege of
my, P pmal bvaceey, ma a4 4L, Sasin Yorn: X PIa Aecources, Gyeon
iwersity of Science a

/ Laboratory

I.meu)-—-ﬂw
Peski ol S paltts (100 o .| svem & oy

[T ——————]

[ r——

i gy

sy

e

o P
I n o om om om wr e e owa
e ——— B s s R (M S
i b ™ m  oma am om o m mm

s o b s 1 i e 4

-
< ek,

s i < 018

This work was supported by the grasts from the Korea InstRute of Plaming and Bralustion for Tecanniogy in 500, Agresture, Sorestry anc Fisharies (I9€T)
by

ey

- This work was supperted by the grasts from the Xores inseRute of Plasning ans Evaiustion fur Techniogy in food, Agrewsure, Forestry and Fisherias (19€1)
Karsan

=g ofstsl FA gl 3




=l

k=

Tom e

4

=}

A

2018.12.31

HAPETR) BIHAUEE)

10-2018-0173249 (Y= 1-1-2018-1321162-21)
S| AL 4 =(1-2016-024581-4)

for o

il

g2 3
g9

= Al T4
SHATF Rzt
or=rop ==
ozt 81 7

=t

Y HOE

o] B3

1z

In

bl

By ALY Nt
I ool A g AT

= o

(ar=)

= L

& e
W A o
-1)@‘40 ﬁ%g Lo

o ¥
[
P
b2
r,o

=oj 7| el Arzte] ¥
5. 2jo= =35t

= SUEae=
ol

= A= on - nmpy,

Bl

e

I
i
o]

ek iy
1

o
40

e
o9

r

o
5 2y
N

§ CHR=7tR] S
2HF == 2o

W, gorh
+
4w
0

b b

L
0

an

H
ot
8
e
2

= wi
%9| HHEAEO| Q2 AL,
= HI=5HHoF s ol=2|

r
bt
b g

o

2 BEC > SHE ABRE EX M5 M
2 MM EE= EEHe B0 2Eet 3L,
SIZiM FMIZ 712t O|LHol ERIMO]| HE= D S &
%1 Stolld = & lasLich

I Bl A2 PCT H=(E5-A8A0HLE OEZ|E M=

ASLICE LB AL S 2 Fofl A AT DR S B 20
B mS 7|2E LHO| 2 F0ll ERASIOI0F LU S el

1
5
H
T
2
@
]
Ly
i)
»
v
[
il
X
I3
_n_

= o2

e
-
I

= Ch

w.kipe. gﬂk S0 -PCT/DIE S S

2 ¥ 67FE O|LK
7\"2 SE|LtE] SHBTEEE AL HEHO0| DISTHYEO|

:«J

E/AHE EXAN

= 9| ¥ X 20181229
£ 21 A&
& 9 W = 40-2018-0183565 (H= = 1-1-2018-1320844-83)
= Q9 WA SYUS|ALEQ FAIS|A A=(1-2016-024581-4)

= S xF

<< QY >>

1. Fste| =32 22t 20| Buxe= | R e, OlF2] it Tigatst
2SS E SOl HASHE = ASL|
Z2dioi e rene Moot U U0 =R e S Sl
A E 2 9 2" g5 stojor guoh
RS >
3. Fste] T, Aty Sof HEAEO| S AL, SA| [EH 0 el= Hed
FEE), BHADMIE WESI0I0f SV 0|F0| A4S SXME Faumo= o

P

= 5 AsHoh

® B3| =(patentgokr) & > URAMACIREE > S3HE ABFH EX| JH5= M4

4. ES(HSUABZ)BHL TN £ io| wEo| Was 2L, 552
T Olm 0|7 A MISTIZH 0|40 BEM AxE HEE SHM Es &
SOl ZIRE Aol Bl polM 2T 4 ASLIch
5. 91F o= EHSINA o Z2 PCT RIS (SS-H2MeDLt OtE2|S HS
(AE)E 0|8 + YELICL SIS AAS oIT0M SFWDK S P20
£ IUseY=9E LS 7|2 o) 920 SRS0I0F 2uWE AFLE
+ Lo

Met-PCT/OlE 2
dote 12748, HE IR
FI=E S2|Lteto)] MR
o Dl S S5 SERO) [(HAE
O Saliieto) 4 SEMRE AEoreof ST
ERALEE 90| EAISIOXL S HLO£ otEfet 20| Soqof B,
NI Q8SE 2O DiedsHa3IN MR HE S 2h2 A Ol LITE

= 7HEE O]
RS A (PTO/SB/ 30 E R E A

JELl FEBE FEATOR TYSE APAl

HIoE o 8 7R 24E 5 3

AZHE(10-2018-0173249)

(40-2018-0183565)

A
o=

O Atst 47

EAZAHEQ FAF A A
=l &-2227,505,8004 (20181 12¥ 7}<])-&

2018\3 &

EXEZal

vlol A= 20173} 2018\@ 7)=7H

FgolM e AFAFHEAE D 7o
& 2rgsten, Far|gel
o &9 87,035,219()

=

]:ﬂ-/\é

=

tlo

138k AlF

TY=2
o
=

Pl

Za|n|g

8 nt

AN

(302 v xzan v

% o2 1jo}u 5SDE HEDE

o}

=7

%otz ohe &




SHESNAEA LD AA ArdebAE Eoly

» e

ofEY H0I0| 23 B (MSAL, iEHT 5)

= EREIEE T P S T e B e =
A3 i (Esrer 2ana g > i
s 2 % ey edisd,
FEABIT | soAdEy Zust 4T | BolvE i = p :
= 2016 074 ~ 2018 129 2018.01 18 FREFORELION 7.0 2018.01 50 LEWE 484,000 Syt SR S
A Az A A7 5 i Rt EEYEY 110
t das e (& 07 T
FEETES 520,000 | 7199G 3 13,000 F4 [ 50000
=R EE 2 : s
ARORB | e e | RN TEaE i
ez e ZleaAY 2017.04.01 i
= FEEAR] O 2R (SR ) g = -
o Jleg T AT 4n
i + st ] Bl T HEREE LR 2 )
#Hit 34 8 =
s 2
al zHE &4 e
= 5 I
= 24 &4 5 Bt n [
= 21560 |
i 54 M R i
Az DIEOL0E TEET &6000
371 I
&9 2 |
= @
o Agd A ;HZ "E; o | gum | 9E !
= 7elg o
%) 20180814 ZAEAF 842,000
|
|
I
201 2o 5& 73,5055 | = |
5 i o | s | 3| ws |
018.00 50 ERBRL 284,000
ot o T ——
. s o078 |
el o | R0 oo | que | gs
gt v
2008 12 @ 312
TTAET TEETR TR ET
ApAdxt . JHE (. L))

EES

0181018 LEEY

181114 AROTE

EEEZ




v E S OREY HEl0| FHSEE mE(HSHN, ESE 5)

SHEAA EALINL A AFYEH A ZelA T — ‘
A SFEUCE ae A Hltglg W"E*’_“’ E7111kl ELQ e e ) = g E ;.
FEIE | sudduy R84 aF | "o f;‘;:ﬁﬂ::ﬂ
20169 07" ~ 20189 122
ozt aust Azziz t;:'m@ 2 e e B -
BREAZ 520,000 | 7]‘3;;.-_:,3 13,000 =7 550,000 55D e A ] (s [E==zroes
SIEUCPEETE ¢ . FEEAEd
Ol e R ol
72 22 Zle2Ag 2017.06.01
e
¥ T ﬁiéj:qﬁﬂﬁ;g Aries 59 Aist 4=
+ & bt
xHat 27 - i
a| A2 =A S .
HEEED s T
Fee g 2 27,085,219
oz 54 120300,74% o
20170851 _[ZHF &= A= _beesod 2017080 25 CIMIL=_ 25000000
|
71
29 =3
= = - 9% | e o
e AEARE ORE | QAE] qdF =
o 9} == EETeEE a0 s e
® il il P oy == =
&)

Sohse emw

201

LIS 5424 | 100% | JURAT Foa=y
wEIDRT
I
oy | BSE 2w i
o Sh=lier 100% | Ut (@S
L wESDET

A3A 2E w2 A GARHD) B AFWAEE AT BaH B

A4 A5-A7e] &8 A F

A% 7154, LFA olZ Yol AlF it

7t AFSZ uAY FAFE 4.

AR mRIEE ¢ojd & e AESIE AFT conceptoz |5 FELoR i
g oA a4 AFo s B dr F AY

HE-GELGA, OEM, ODM AL oz Az 31
q

A Extgol A2 3-E =Ytk A 7hE AES RS 5 US
A otZYol 7he AFE HEste] Frigdel ANALE FdE =% AANE T AF

o oldgFaete] AFHA otz2Yo} 7k AF
Fojste] HY Al A %

EE AE (BEIXAL KA, =8 ) A4754EF 7154 48 413
a|



S

1)

AL

(

ST
=g

Al
al

54

.

7]

™)
S

S

[€]

.

=8

14

14
b o, A5

g 39, WE 79,

hoa
=g

712

™)
S

& A

=

7+ 12016, 07. 07. - 2018. 12. 31.(2670€)

Al 274, A

T 7
]

A
=

A

<

(9 )Aronia functional food (PROSTAR PLUS) development for prevention and

improvement of benign prostatic hyperplasia

(=) o2 1o}l AHAM v

Bl

—
o

650,000
520,000
130,000

A
&l Tt 7Y 2w

[E4 11

)

B4
)
N

o]

2

1)

=
R

A7)
(650,000 ¢

€

=

wjr

o

iy

T

A

wjr

8371, W% 3916

hoa
=g

A, SCI= 24, H|SCIi=E 3

63, 7led 24, Al

i

R

1

o=

7HA
%_

o]

T
=

©

=8

=

€]

4, OEM, ODM A|

O
5=

e}

AzE, ARA A

3L

7} concepto = T

3}
3.
18

i

)

hoa
=g

Pz

hoa
=g

Al

oo vAY F

hoa
=g

Al

o

95 (A Brobz ] o} A

aL

7
q

& oo} 7t

&k

SIA R v
i

—

)
S

L

;OE

B

B
cy




(dy 2]

A} A3 712] A A
1. ZAHg}
AN T
ALY T AT A 71 E AR
Aok ki
A T
ALY A 2016 = 31 R7}7FR) A 3E 7] 2 ) WkaL =3
Z21pA) AAEA 2 E2191 914 A A 2
olguele] APH W= dll 2 M g s ]
A7 FHIAPEQ FASAL AT A2 ) =} dAx s}
17 712 EE wgk A
1w | 2906 07 07 170,000 42,500 212,500
A7) 7t 2| 2 O 0L 170,000 42,500 212,500
A 33T 20€18. 01, 01 180,000 45,000 225,000
(A9 ~ 2016, 12. 31
4z =
5zt =
7 520,000 130,000 650,000
et SR FABA HE
i FHIAA 234 BhE A el saln)
Ao = A=At
¥ F ATV SAAE o]l He AS FUlste 2 8
2. Yrky -
3. HAAULTALAD
% 29 47
sEAYQl FASA ALE 718w RE!

4
B2 HrHHE Al tig A7 2Tl et AdHer riestden, 3K BrletAS
= FofsiH, & ARZF AEVF B AR H7F Al 7|2AER E8H7|E vhEUTh




[, A3
¥ g 7 HrlegEe uel AAE e 55 2 AFL 7rEkskAl 714200#F o)
1. AEAstel -4/ 4

2. A pRATe] Hgast

B 55 ClF¢F 5 BF, vE B

- otzuote] AEE 54 FHE T ABAF AL ST

- otzucle] wE 7hE AFE So7t obd 997149 B3 HSL BF AL AT huld
A AR HR 9 5o FEsde.

- Adel mEA okzUel 43 AF HEe B 2 Fhstae.

- A& AT AL AlER QT FuAT B oA T @AY Amsgon, FEAT
el AT Fel FATE) A4 A12AY FF L AY A4 B3

- o}z2Ujol War|% FAT ko] szeo] Az Yo AW J1E FEIAL

- otglmol ZhE AlFE ALE AT AR Ve d 2 24 SH e R
i

- AT A T ol 8d AFor A4 FnE 53 T A
3. AT NL AT et T8I

o
87 O 25 BE S ED

olr

- Ag B £5& /e of2UlRT AR ALz F27199 MEFH 2 chzd}
AFS BHAT AY.

- 1F4 ofzUel 7bF AT HLe TF FAVIY WIS 2 4N Ae T 7
7 ojgmn) £4 Pact 2t B4z

- ohzUcl 43 AAS) B B AZE BB AYH B a7

4 QTN S o] YA

B 55 OCFF%s &5 28, vg 3




ARATER H % EXES AR 7}
(A7AZ Ao = 3%) (%) (%)

1000157} ool iz ofzy]
ol2Uol £EE0) 9w 2 1147] ol FZZo UuINED Yo
SAE 2 AEETAH KD 10 10 o, ARANEAE A AZTA

B

NEgiFEZANE ol g3 F&

o z79) uwel ofwo}l FZHE o
ol2Yol £ZE Az 2 of=Z1jo} A
9] in vitro AEA v AMAH &5 10 100 S5a-reductase transfected LNCap
217} celle ol g3 ofmuol FEu

130 ol DHT A4 A& 24

37l g

in vitro A~ Yoz AHE 4% 9]
ofrzuYol FEE HTAw A4 10 100 ol Yol FEE A HF 159 F
o 9% 12} in vivo B} ZEo| NG £ &% KL 3

592

olmyo} SFEAlopd aaFskel o
olmujo} ¢tEAlold FHEel o ARALE AF 2D 13 AAE A
ARAT 4G W 1A AAE AL | 0 4 ggezeme ofzyjope

A EAE).

ol Yol RE & 13%e] ¢HEA
ol=Uot2 Y 7l AR & ol 2 HmA IR Fa 2
g 2 qrEad ARG A 7] 10 100 T 4w
AR e W 2% FPBE ol ol 2

BAL 9 ARAROR Fg

LAdsol ] #4%5 ofmijol &

25 92 FEATIRAM F7)
R oy sl ARS Av, AL, R, T
BY wAE R oled sEEA 2 00 | AR FAR F2Re G A9
A i wivo g7F A Wmd As AR FEE

A N Fe ol ASe Bl

39e

olzUol F&Ee] AYM HY=

S . 52 AT AAE 29 A
chetlel FEEsl ddd HHs 10 00| @l mt 9% olmilohia
Fo& A A 29 SDY -3} A el walv],

E o} &1 o ol A k- B4 )
FE271 FA3 L IeA BRas AAAEH FolA _Box—Behnken
o Az, olzvol FEEe B4 10 o | desenE elgslel Taedd

datal & EFEAAE o
ate] FE2E A=

op




c AR
LC/MS

ol
=

A7

HPLCE- 21

oo By W

=B 20l o

nE 99 olmuopla
_’F?‘_

oF —
ati T NJo o X N
i T R g .
Yoz -
o " i
KR KN S e 2
T T o o o
W 1 g e T o
gk iicalciliay iy B =
] ]
e e
— —
e
= = 8
—
No =
= G
= K
n_AlL vl
s 4
X \.aﬁ
cy S
aly ey
o E
s =
o c)
T Hi
1o ®
) T

e
o
e

Mo

o<]

o

ol A

=

oy

|

x

3y

FESZ T

A
A4

_]

73

bl A Al

=

3}
o

FozH

=F
fol AFHS ekz o} 7k A

(<)

=

2 U= gE

o7 <.
concepte.z 7%

feis
=
[e]

3}
=E

A=

3z

W] 712AAE Fo

=

oy

F

RN 279] A7
F

<z
1

R

2

al

= 2pEstd A

oNAl A=A Al

=

kv o]
=

=

129 67, Zledr2z, A
[}

(<3

P oy

E

=

°

of Thepstz 71gel 4

o

1

&

=

oy

8 ol2Uol 7k AFo R mHA" F2

N

71574, 1FE ok2Yo} A
A

ARE 8 %Y

5
A7l
1

k)

of A2

O WEGEJA, OEM, ODM A|ZEo gl #Az 3r

O A
O AW otz Yo} 7k A

O

2. W7 DAY A EE 274}




V. Hebd HE

e 8l

f=3

E5&2¢ 674, 7=

AN27, AEF3IA, wEd
olgoka 37, TRAA 279 AT !

ly 6—]’%%% SZj,

—z

S

HEZT}

)ll

2 F3le] 5324 67

% 3 54, o] a Z:]_, %—E_FQ/\] 27_]4 /\-]J/]_E

o
E =EF9e




(¥ 3]

1. A77A e

AR | A EAA OAG-ZEAA | & of
2 "= oy B A ghe o w y]i=A] AIE (ST
ﬁ:rL_ﬂ]_xﬂtg O}qu]'/] A d ]"41 Qﬂo %éﬁgfiﬂé%0x7]oo —u?T( =2 E]’
FEATH FHIAPEQ FASAL AT FEATAAA H a3}
QB =
S G ST R= A
¢ = 7 k) A ]
520,000 130,000 0 650,000
ALzt 2016. 07. 07 ~ 2018. 12. 31 (30 /A¥)
) | MAFdAIolA O 2 A% Od A= 071
camgay | LA Sl H )
v 2H-§- (A]——,—,—; )
2. ATEx v Ay}
FRER FRAFER giv] A+2H
O olz2Yel FEE9 25 % AV Al ol2 Yol FEE9 A5 ¢ X538 95
A2z wast AA7162F A Axs4d 158 ¥
. of= 1o} ﬂEAl obd kel s
o ol ol&E Alol] shakglo] ¥ARE A
o IRPAIA G A= ) =
12 Al A#F /‘ﬂl?&

@ olz2UYol FEE9 AP vUlS &5 7IAA"EA ¥l S52 7HAs 58484 AA S
= AAE 29 R A (A B+ol2 ] o} AlF)

* Al sk o HE s

AF]13HA A7 | ARE

7& §
E e S5 Kl
A =e g5 | o
1) N | gl &
/KE}I”]' 2= == = o =) o]
=y | B 5 ¥ L o gl BE] L
7 Al A | o1 i A ¥ T

8 8 = A R B LI 2l
A~ e = = = SC =] L= Al S
- - - = ™ = = - e) o a O = %’

#H 5| o T o SC - g | A
2| 8| 9| o I it g
9 =2 = = 7 I it 4| A °
IF %)

wel A Al A A || w g A A A A IR R




7+E A

R aning 4| 2 1 2 | 200 3 10 2| 3 4 3
gzgg 6| 0 2 3 | 369 2 of 4] o 5 3 2
ggdggg(%g 15¢ 0 200 150 | 185 66.7 0f 125 o 125 100 200
4. A7z
T a4 7 % v
) ol o} B3 g r|&
@ ol ol WgHIgeo Avo|AFRI|E
©)
5. ATATNE Ve £F
ANE S 7% FERFAETH )
T2 AA | =0 | A=rlE | Ax71E | Aa7E | 5 | kA A2 | g A el
Az Az |8 A 25-F5 MR Y FEs) 8 2| A=
Dol=o} &
S E % N
@ol= o}
auFEe =
\Y v v
AL o]l A 2 7]
=
*Z Flgtel v EA
6. 2t A7ATE TAH B4AY
A 7= A ArAnEEAE 2 v Es
FH71HA FHIAE FAFAF S A B HEr]Eg o835ty WanE 7
Doy e DANE chRYeHIFoR 243 ol
T ehEyohnEslEe Mens #gaAsHy sk obauol gE/bFAAlel ol
ZIHER7E e
FRRA TN FASAL AF AT B oolRyol MEEGFE ] Au o
@9 71& |AxR7EE ol&sld AFgsiden, B & B Fxe ans 7L Q7]
uj) ol ofmyjolEdt yEF Aol A ZEdrE A




N W E mpdeilo o o
! e
"o~ R~
o e o ® T ~ T o o |
= o = o 5 e
C8 wn O G
(i ﬁAO _ll ﬂe O“_O W\H - W\H o
jom jom
o) W %0 T o e @ S 3
<
CRCEE R I Y o |z
Afy % & ol % =
AR N[ e | T e | N o
p - |el=d < AR "
mﬁ o m el of o — el el <0 A5 <0
o —~ L = —
W—VL __01_ ol EL T o EL g E
J
m e ~f < — - < o oy | <f = el
T lemE 8 wix|E | i
— = = E o < < _ < < U
~ Ao N e = = W ﬂ Ma _UMM Ma o
—~ 0 0
% ok R | Ple 2 = 2 |=
—_
M odo wo M | Eo of e __nﬁ_ﬁ_.m L W a n
gl
=) _~ HA_.O Nro E._ Nro
L A= W BT mm o) Y o | = = o %
~ [a —_ —_ b
o TwE |Zo |8 8 8 53 ” T o i o 5
X = 3 <0l ok o <0 0F & NS
8 Dl I = il N i ECN N
K| = — B g N 9 =
g "R =T < T = o
bo T o o .
~ = AR ge | e~ _ﬁ [N
He Mo W | R ® e o %
_ o | | N — ~ Ml o
L ﬁ ur o wr | | | o I = | M= T & M=l
N ~ o N | oo Nz R
~ N AT.C 0 ~ X AT.E [0 ~, X N
] e <R <[ o — — ! T° o hligy ) o e
L B G - I A S NE AR
& Bl R o wﬁ wﬁ ol e % % wﬁ °l % % %
o —l| [ x ) l
i il B i el B o ]
% NeEsas | N N F
N —
o]

2

3

=)
1

1

S
pd

2k
=

]

sfefet )

<
<

leAs, dr] 8 A1) &

5K~

03,

o] The 19kl SgdoR
SEE

std APl FRAoz

A

-
Ak A}

515
<]
-

&2 A%
S A
1

Rig

1
BE

=1
=

I 7RE - A

ISl

AR E 2 el o

o

SlEAPE 2 el o

- E
|
6]

E.

=

FalA]

[¢]
4 7= o] A AR

EA

O



<HAHAD>

F 9
1L o] HuAE FPSHAEFIAN AR DR LAY dTE AU

DE3HE golE MEA FYSAAFRAA AP DRI

3. 212 AAAAe] Bad Wee HHoR BE BE ST ok,




	아로니아의 전립성 비대증 예방 및 개선 효능의 규명 및 기능석 식품(프로스타 플러스)의 개발 최종보고서

	요약문

	목차

	제1장 연구개발과제의 개요

	제1절 연구개발 목적 및 필요성

	제2절 국내외 기술개발 현황

	제3절 연구개발의 범위


	제2장 연구방법 및 결과

	제1절 연구개발 수행방법

	제2절 1차년도(2016년) 연구개발 수행결과

	1. 2016년도 연구개발 목표 및 결과

	2. 연구범위 및 연구수행 방법

	3. 연구수행 결과

	□ 주관연구기관 - 농업회사법인 주식회사 삼홍

	가. 아로니아 크기, 모양, 색깔 선별

	나. 아로니아의 당도, pH, 항산화력, 안토시아닌 함량

	다. 공정 표준화

	라. 전국 6곳의 표준화 공정에 따른 성상변화

	마. 농축 및 살균 후의 결과

	바. 3차 세척후 착즙 표준화에 따른 안토시아닌 함량

	사. 3차 세척후 착즙 표준화에 따른 항산화력

	아. 지표 및 확인물질의 분석방법 표준화

	자. 아로니아 안토시아닌 지표물질 중 기능성분 확인 - 아로니아 추출물의 항염증 실험결과

	차. 아로니아 안토시아닌 지표물질중 기능성분 확인 - 아로니아 액상분말의 항염증 실험결과


	□ 협동연구기관 - 경남과학기술대학교 산학협력단

	1차년도 목표: 아로니아 추출물 제조 및 아로니아의 in vitro 전립성 비대 개선 효능 평가

	1. 아로니아 추출물 제조 및 아로니아의 in vitro 전립선 비대 개선 효능 평가

	가. 아로니아 추출물 제조

	나. 아로니아 in vitro 전립선 비대 개선 효능 평가




	□ 협동연구기관 - 안전성평가연구소

	1. 동물실험계획 승인신청서

	2. IACUC 승인서

	3. 동물실험 스케줄표




	제3절 2차년도(2017년) 연구개발 수행결과

	1. 2017년도 연구개발 목표 및 결과

	2. 연구범위 및 연구수행 방법

	3. 연구수행결과

	□ 주관연구기관 - 농업회사법인 주식회사 삼홍

	가. 아로니아 농가별 아로니아 추출액 제조 및 이를 이용한 안토시아닌 함량변화 확인

	나. 2017년 회원농가 아로니아의 착즙액 제조 및 안토시아닌 분석

	다. HPLC로 안토시아닌의 지표성분 정량

	라. 전립선 질환 예방용 아로니아 복합 시제품 제작 
	마. 아로니아 복합 시제품 2 제작

	바. 전립선 질환 예방용 아로니아 복합 시제품 2 생산 공정 확립

	사. 포장디자인 개발

	아. 영양성분 분석

	자. 지표성분 분석

	차. 시제품 제작 및 대량생산, 제품화

	카. 미생물에 대한 안전성 평가

	타. 시제품의 대량생산 및 제품화

	파. 시제품(우리땅 아로니아 골드분말)의 품목제조보고서

	하. 아로니아 동결건조 분말의 항염증 결과


	□ 협동연구기관 - 경남과학기술대학교 산학협력단 
	1. 아로니아의 기능성 성분(지표성분)의 확보

	가. 아로니아의 추출 및 분획

	나. 아로니아로부터 주요 지표성분의 분리

	다. 아로니아로부터 확보한 화합물의 화학구조 규명


	2. 아로니아 추출물의 HPLC 분석법 개발

	3. 전립선비대 개선 복합 기능성소재의 발굴

	가. 복합 기능성 소재 후보군(전통적 의약소재)

	나. 후보 생약의 기능성 성분, 생리활성, 지식재산권 등 조사자료

	다. 복합물 후보 생약의 전립선 비대증 개선 활성 평가

	라. 추가 선정 후보소재



	□ 협동연구기관 - 안전성평가연구소 
	1. 동물실험 승인 신청

	2. IACUC 승인서 발부

	3. 시험계획서 및 시험스케줄 배부(2차로 나누어 동물 실험 진행)

	4. 동물실 및 사육관리

	5. 사료와 물

	6. 실험 설계

	7. 측정 및 관찰

	8. 자료분석

	9. 보고서



	4. 동물실 사용 및 관리 기록

	5. 실험 결과

	5-1. 1차년도 in vivo 실험 결과 요약

	5-2. 2차년도 in vivo 실험 종료 후 결과 분석



	제4절 3차년도(2018년) 연구개발 수행결과

	1. 2018년도 연구개발 목표 및 결과

	2. 연구범위 및 연구수행 방법

	3. 연구수행결과

	ㅁ 주관연구기관 - 농업회사법인 주식회사 삼흥
	가 복합소재의 유효성분 분석

	나. 전립선 질환 효능을 가지는 아로니아 복합 시제품 2-2의 제작

	다. 전립선 비대증 효능을 가지는 아로니아 복합 시제품 생산 공정 확립

	라. 포장디자인 개발

	마. 영양분석 분석

	바. 시제품 2-2 제작

	사. 아로니아 활용제품의 시제품 제작


	ㅁ 위탹연구기관 - 농업회사법인 (주)하늘선물에프엔비: 시제품의 사업화 전략수립 및 마케팅

	가. 시제품의 홈쇼핑 방송

	나. 시제품의 공영홈쇼핑 온라인몰 현황

	다. 공영홈쇼핑에서 판매된 시제품의 상세페이지


	ㅁ 수행기관 : 경남과학기술대학교

	1. 아로니아 추출물 최적화를 위한 반응표면분석

	2. 아로니아 추출물과 전립선 비대증 개선활성 간 상관관계 분석


	ㅁ 수행기관 : 안전성평가연구소

	가. 아로니아 추출물의 전립선 비대증 완화 효능 기전 연구





	제3장 목표 달성도 및 관련 분야 기여도

	제1절 목표

	제2절 목표 달성여부


	제4장 연구결과의 활용 계획 등

	[별첨]


