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Purpose&
Contents

1. Scientific Functional Identification: Validation of menopausal health-related efficacy
and mechanism of action of selected materials through in vitro / in vivo testing based
on pre-—established preclinical protocol

2. Securing Functional Raw Material: Establishment of indicator element for daily
intake determination test and standardization of material with maximum efficacy for
raw material of health functional food

3. Standardization of processing and manufacturing of selected materials:
standardization of raw materials and standardization of processing and mass
production technology process through standardization of index component selection
and index component analysis

4. Research on materialization and commercialization of raw materials: Development
of various health-oriented food ingredients and production of various food products

5. Human body application test: Completion of the applied human body test in the
project period (1 case human body application test completed)

6. Raw materials for health functional foods and commercialization: Product
development through individual approval of men's health in menopausal women's
single extract

7. Establishment of export strategy and globalization of raw material for individual
recognition: Establish systematic export strategy and conclude contract to export
functional raw materials and products to China, Hong Kong, Taiwan, Vietnam,

Cambodia and India




Results

1. Establishment of conditions for large-scale mass production of standardized materials and
standardization of process

2. Establishment of standards for individual certified perilla leaf extract

3. Production of standardized fermented extract for health—oriented food production

4. Development of export—oriented products using Hwangchulchu and fermented extracts: 1 species
5. Development of general health food products using domestic seeds and fermented products: 2
species

6. Standardization and identification of additional index components and other standardized methods
in selected species of yellowtail tree

7. Screening of active ingredient candidates of Hwangchuja tree through LC / MSMS and detection
of candidate active ingredients of fractions extracted by selected extraction method with optimal
efficacy: Selection of 2 kinds of stable active ingredients

8.1 Detection Tests of Candidate Substances in Fermented Substance Fermented by Optimum
Fermentation Method Selected in the Next Year: Identification of the Last Two Indicators and
Standardization of Fermentation Sources

9. Assessment of immune enhancement bioactivity using mouse and evaluation of efficacy against
infectious disease according to congenital immunity increase

10. Evaluation of antigen—specific acquired immunity increase efficacy

11. Mechanism of immune enhancement effect: intensive mechanism of action using pharmacological
blockers and siRNA

12. Development and commoditization of general foods (Huangchil teabag tea, Huangchildang,
fermented Huangshilhuan, fermented Huangshilin juice) using Huangchil raw materials, development
and commercialization of health functional foods (Panax—3, Completed and commercialized

13. Raw material for health functional foods and commercialization: Product development through
acquisition of an individual health certificate for menopausal men's health in a single extract of

Hwangchu—myeon.

Expected

Contribution

1. Resolve national risk factors by positively promoting the vocalized menopausal product

market in Korea

2. Excessive production concerns Creation of new demand for localized crops and creation

of new income in rural areas Activating rural economy with specialized crops

3. Standardization and Functionality Promotion of early industrialization of specialized crops

with proven success

4. Securing quality competitiveness of specialized crops and strengthening competitiveness

of local industry

5. Increased sales of related products through functional recognition and use of functional

raw materials Various high value—added products can be developed

6. Provide opportunities to transform the company from simple processing industry to high
value—added industry through functional recognition and develop new products of health
functional food manufacturing company (GMP certified) and secure competitiveness by

securing high-level processing technology

7. Pioneering New Functional Items for Menopausal Men's Health and Expansion of New

Health Functional Food Industry

8. Expected effect of import substitution of health functional food raw material and

functional food and making profit through export

Keywords

Dendropanax Functional health

morbifera

Andropause

Testosterone

Clinical Trials

food
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As men approach middle age and beyond (40 and older) they may experience a
phenomenon similar to female menopause, called Andropause. Unlike women, men do
not have a clear-cut external signpost to mark this transition, such as the cessation of
menstruation. Both menopause and andropause, however, are characterized by a drop in
hormone levels. Estrogen in the female, testosterone in the male. Resulting bodily
changes occur gradually in men and may be accompanied by changes in attitude and
mood, fatigue, a loss of energy, sex drive and physical endurance.
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222l J~EZA(estradiol)e] 40~50A19] HFTZHOo =
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| £(testosterone)©]

O Y49 Afole 40AIHH AAs GAHEZ=ZEQ HZAEXH
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E
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40 50 60 70 k] 40 50 60 70
Age, years Age, years

What Symptoms To Expect

Forgetfulness —— Mood Swings, Depression
Hot Flashes —————————= Headaches

Heart Palpitations — Night Sweats,
Trouble Sleeping

- Lack of Fotus, Motivation

—— Decreased Energy and Desire
for Physical Activity

= Muscle loss
e Weight Gain
Irregular Menstrual Periods - —-T
Urine Incontinence —
\aginal Dryness —

Mild to Moderate Erectile

Reduced Sex Drive Dysunction

loint Aches and Pain - —5= Bone loss

eaposed 1o on a dally basis
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hormone binding globulin(SHBG) #2 YAS=ZE A AdAJA= F71stA &
Free T [nmol/l] Total T [nmol/l]
Q.775 1~ 25
0.5 - 20
Total T
0.375 15
0.25 - Ereed -
0.125 - . - : : - : - 5
18-29 30-49 50-59 60-69 70-79 80-89 90-100 =100
years
Vermeulen A. Ann Med 25: 531 (1993)
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MIND BODY
Testosterone Testosterone helps
helps to maintain a to maintain healthy
feeling of wellbeing bones and muscles
SEXUAL
FUNCTION
e ko, o et
and fertility
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Systems analysis of sex differences reveals an
immunosuppressive role for testosterone in the
response to influenza vaccination

David Furman®'*>, Boris P. Hejblum®™", Noah Simon‘, Vladimir Jojic’, Cornelia L Dekker®, Rodolphe Thigbaut®,

Robert J. Tibshirani™', and Mark M. Davis* "=

PN A

al Mdicine Team, F-13000 Bordea s, T

tun, Linivet ity of Noxth Caiolies uuml u.n u-qu 14 anz?m RS wsrinent
ici 24305 pasiey

208, *Depar et of Heal

. Stanford, CA 943055323

of et Stanford University Sdhiool of Medicine. Stanford, CA S4305-5323; 598 0-Epi demi ologie Siostatistique
and inat st Nationa de la Sarté et de ln Rechercbe Midcslo @USERNT, Centis MSEM US, Uroveratyof Bovdesi. and TlA- St i Systen il

1. Stanford Univerdty, Stanford, CA 84305-A065; “Department of
of Pechiatrics, Division iRl Sadod
of Medicine, Stanford, CA

arw‘-n'unar o boeran St U oirsity, St ord, Ch 04305 5124 amd " Howard Hsghes Modica! inatitite

Contributed by Mark M. Davis, November 21, 2013 (sent for review September 23, 2013

Females have generlly more robust immune responses than
males for reasons that are not well-understood. Hers we used
2 systems anslysis to investigste these differences by analyzing
the neutrslizing antibody responss to 3 tivalert inactivated
seasonal influenza vacdne (TV) and a large number of immune
systam components, including serum cytokines and chemokines,
biood cell subset frequencies, genome-wide gene expression, and
cellular responses to diverse in vitro stimuli, in 53 females and 31
males of different ages. We found elevated antibady respanses to
™ and expression of inflammatory tyn:lnns in the serum of

fema with males This
ory prnﬂe comelated with the levels of pmspmmmd STATZ
proteins in but notwith response to the

vaccine. In contrast, using a machine learning approach, we
identified & custer of genes involved in fipid biosynthesis and
previoushy shown to be up-regulsted by testosterone that come-
lated with poor virus-neutralizing sctivity in men. Moreover, men
with elevated serum levels and gene

1.7 times the frequency of selfspecific T cells as males (7). Despite
the fact that initial observatons relating the s of the individusl
with the immune msponse were made many years ago (8), litk s
kmown about the mex
Seme s wspecific
reatly atributed to sex hormones (93, In humans, sex sterokds can
bind to intracellular receptors locted in immune cells such as
monocyies, B eells and T cells and uct
penes, suggesting that they can diretly affoct sex-
cncesin both innate and adaptive mmune responses ( 10). Whercas
cstrogens are asodated with mflammation and can stirmlate
peoliferation and diffecentiation of lymphocytes and monocytes,

signatures exhibited the lowest antibody responses to TIV. These

resuhs demonstrate a strong assocation between androgens and

|| genesinvolved in lipki metabolism. suggesting that these coukd be

ol important drivers of the differences in immune responses between
I males and females.

aging | gender | immuns endo ine | sl Sirorphnm |

Tlu- variability in the hiology of human populations poses sig-

ant challenges in understanding differsnt disease out-
comes and developing succcsstul therapeutios, The sources of this
arintion ety the etics, epigenetics, and
the histary of antige As therapies targeting
mmune function are developed to improve clinical outcomes in
cancer, virsl and hacterial infections, sutoimmune diseases, and
transplantation, identifving the sources of immunologicsl vari-
tion und finding biomarkers for immune health and dysunction
are crucial for their success ().

An importnt sowce of immoologl iation is known to be
the sex of the indivicual, Males experie greater severity and
prevalence of bactenal, viral, fungsl and parssitic infections than
femles, who ulso exhibit o mor obust response to antigenic
challenges such us infisction and vaccination (4, 5) This stronger
mmune wgemse in females aould ulso explain why they more
freque ntly develop immune-me disted pa thologics during influenz
mfection, such as an overproduction af arakines (cyokine storm)
that contribute 10 an narease in capillury permesbility und lung
fuiure (6). Futthermore, females ore o o higher sk for de-
veloping autoimmune discases. In this later contest, it is interesting.
o nite that a recent study showed that females had on avemge,

| v

There are marked differsnces between the sexes in thair im-
mune resporse to infections and vacdnation, with females
often having significantly higher responses. Howewer. the
these are lamgely not un-

derstood. Using 2 systems immunology approach, we have
ientified a custer of genes involved in lipkl metabolism and
likely modulated by testostrone that comelses with the
higher antibody-neutralizing response to influenz vaccination
observed in females. Morsover, males with the highest tes-

tosterone Jevels and expression of relsted gens signaturss
exhibited the lowest antibody responses to influenza vaccina-
tion. This study generstes a number of hypotheses on the sex

differences cbserved in the human immune system and their
relationship to mechanisms imvolved in the antibody response
15 vaccination
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Side effects of Viagra

{s]
BESH|o 2 5 B 0|
(S #) Central
- Dizziness
33591 - Headaches Eyes
4008 94002k - Fatigue - Visual disturbances
2809 (33 ) - Fainting .
Face ose
300%% - Flushing - Nose bleeds
Mouth
PG - Dry mouth
Heart
1004 - Palpitations
Gastric ¥ - Chestand muscle pan
- Indigestion = - Stroke
0— - Nausea - Heart attack

> 1= - Change in blood pressure
7 ! 0
20074 08 09 o
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2t BFAYF QA7 47 FAUF A

O FAYF A

- 20161 FAYUF A 7IE 126+ Ful AA
- 7194 FETYE 618 B AE AEFUPA(RIOFR) 658, F 1268 U AA
- ARG AA Fuje) = 73,112,00

A AT =S o, AT §4td

o
o
i o
o

O 1xhd =(2015¢) AT FujdA

9t | B | A eq| G | 4% YOAET | suaa | wa

2015.3.4 F2A4 = U4k | kg | 25,000 | 310 7,800,000

2015.3.6 Al U4 | kg | 25,000 | 100 2,500,000

2015.3.12 1219l U4k | kg | 25,000 | 100 2,500,000

2015.4.27 | A7 =4k | kg | 25,000 | 100 2,500,000

2015.6.22 | A =hAk | kg | 25,000 | 100 2,500,000

B | oAl 2
9015.8.27 | A7 | A | ke | 25.000 | 100 | 2,500,000 | S25=B8Z | FrHAEAA

2015.9.3 o2 71e] U4t | kg | 25,000 | 100 2,500,000

2015.10.7 =4k | kg | 70,000 | 450 31,500,000

2015.11.25| &z =4k | kg | 10,000 | 100 1,000,000

2015.3.12 | ALY =FUiAk | kg | 20,000 7 140,000

A AA7F : 14,600 kg| 55,440,000
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O 2016%d BFUE Ful A

s FY | waw we| G % | YAEY | suaa L
1| == | ZUat | kg | 20,000 | 330 | 6,600,000 | ofo]x]®=E
o | #AAY | Fua | kg | 40,000 | 85 | 3,400,000 | UBiew
3 | &a7Ag | =y | kg | 30,000 | 100 | 3,000,000 Zje;;g}ﬂ* K}7}R] 5}
4 | FRAY | Fuar | ke [ 86,000 13 | 1,118,000 | FEEAE | 2044 o
5 | =AY | =4 | ke [ 85000 23 | 1,955,000 EEARS 2064 o] A4
6 | R | Fuar | ke [ 13,800 140 | 1,932,000 | AEmARZ | 20d4) o]
7 | wRAQ | o4k | ke [ 83,500 42 | 3,507,000 | A9ekx | 2094 o
8 | =AM | Uk | kg | 8,000 | 1,000 | 8,000,000 Abobz
9 | ZAYY | =y | kg | 8,000 | 2,000 | 16,000,000 Abobz

ol RS
10 | =AM | Fuiatk | kg | 8,000 | 1,500 | 12,000,000 Ahokz
11| #2489 | =Wk | ke | 7,800 | 2,000 | 15,600,000 Abofz

A A9171& : 12,570 kg | 73,112,000
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1.2brix 95L 30brixs% = 3.8L

o} QS ARESE FEAI7F A
— oS AFESE FEAIRE A
SH S ALRE SFE FEo] ALEE FEAZF TEIE 9 FEx7 AAAAn 31He 84
b FZ2S o FE7F 1.622 Ugkon 8AZo|T &S ¢ sHAIEY FEv oA AN
AR AZAau|Eo] ol AFAAdo] Wolx= Zlow HakE i) whebd ool =& 8
AN E7) At 2o g saE,
3z A5 AEFYdZF ek 71EARE 25 A& i
o1 . Brix H] 31
: (kg) (L) (hour) () (%)

100% 5kg 95 5 90 79.80 1.40

100% 5kg 95 8 90 80.01 1.62

100% 5kg 95 10 90 80.30 1.65

100% 5kg 95 15 90 80.15 1.68
g} SEolS AR Vs 2 E53)
— RS ALl AFFEA| VS B3 3] sk s 2 x53 AAAES
st Ay gEglo] T3] AV VRS B 20u4E V]EoR sko] 2544, 3089
=5 HUbete] =35kl o] 30brix® F] 4o &S H|wEith & Hlw A3} o}
o} o] AAtEo] FEF 2 AuUAaSE AALS HlwesS u B2 258 oAk HUlsks A
o] 7 axdd Ao g FAtHUTk
o 1.9 (100%) 33 5kg+E 100L 90COTCAIZF ==

1.6brix 70L 30brix=3% = 3.7L

o 2.0 (100%) 34 bSkg+E 125L 90COCAIZ =&

o 3.9 (100%) 33 5kg+& 150 L 90°COCAIRF %

1.0brix 120L 30brix&3% = 4.0L
oh A RS 087 FA WA F5
(.34 9IS A A2 pilot @ 3%
- HAY FEUHE AHgTte] o)F 4 BEE S 9lske] AR pilot WA FEADL
AAEGT 3001 §9] F9I5E71S AHEete] $He AAxACR Felata AN S5}
o] 2ZE9] ¥ (brix) orES =4 3lo] 7= dlolE et nlwdte] TAXF3 3kt
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A A ik - .9 20 #@72 S HEE %
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& =l B A Bl
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A2 A=A iR o2 ANREES] 79 7) A AFEtolt,

2 ATo) A ARES FoRURe T, 3 9 Wopgoz T glo] A%l of

ot 2nlAEolA Age 98 MFow gzhath Ea wande AR 44E dAESdE 2
Q) Qe FAOR HAlth

I
(%)
AT g A ot TN
o= 2.01 4.42 - 6.54 12.97
FHAFE= 0.77 0.73 - 1.03 2.54
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M2 171 7FA 2 9lew D—, L— 9 DL— 3%°] 33t o] A7} EAsit), 3]l L—4g
Ak AR 2% T A Hde] 3HyEo] Abte] AR RS FEeH] stk sheur wiblell=

AL E 31 F0) f714F F Mg oA A0 RA AlhES B gtk

oFA EAl(acetic acid) B AR @*“)% 322l A 5 shubolt) #2142 CH3COOH
ojth, A %8 FAROE 3~5%d%E FHrEHOl o] A9 Ak W] wjite] FAtolgta: &
th oM EARS Aol O}U]i’* A 5o diate] Ay A H7E vy d3e aEE
Al AUl elgbgo] o] oA H=d|, ol EFE Fholgarel gste] o EYH st =t
Ho} o EdUsto| = thA] dHjEto]| = FaolE i s Sl i ol EAIC R uiy Al Hi) o]
A A AR oA EARS ol ECoA O HlF o] TCA 320l FlE o] ATP AAke] AR
HAY o kg ol AR

At gl AHEE A EE ZAEMIAD S T AfA AAE AEo|u Abest =4,
STEE Fo| Waf, it S50 ] vk 2k dA B 53 - A
stof whge] sl Azl vk Agto] var Ago 2= AN
(FRuRf) 2 o) g-¥m FF (gD o] aE 27| 7IsiA Fafjare] Wals WAehs tle ARE-Ht
Arks v el e el Alre] B gAlete] 4o Vles A ik
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Jo
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i
ol

(mg)
AFEE Ak FA RS =%
i 0.14 0.11 0.34 - 0.59
A== 4.14 3.45 7.70 - 15.29
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(2h T
(mg%)
K Ca Na Mg
sk 1,048.30 366.40 8.26 610.28
SHHF=E 233.76 31.99 8.32 117.49
(v A obm] =it Sk
(mg%)
T ] 22 F=E
Aspartic acid 713.95 94.27
Serine 1004.01 245.34
Glutamic acid 1116.19 342.64
Glycine 779.50 274.20
Histidine 558.37 32.99
Arginine 1,473.35 254.14
Threonine 987.45 278.21
Alanine 743.47 227.86
Proline 823.12 682.99
Tyrosine 335.24 74.61
Valine 1326.02 367.78
Methionine 128.95 13.85
Lysine 702.04 141.57
Isoleucine 966.73 233.67
Leucine 763.62 163.84
Phenylalanine 630.76 188.07
= FAJolu| Ak 13,052.78 3,616.02
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(%)
rsg I} A o} FHEF

. 1% 5.01 35.35 3.18 16.82 60.37
%z 32 3% 9.42 22.75 7.42 10.34 49.94
T 0

5% 10.97 16.92 7.69 5.66 41.24
2
EX 1% - 423 2.79 15.69 22.78
Ak o
) 18] 3% 4.63 11.96 6.02 9.71 32.32
1}
& 5% 7.76 10.48 7.18 5.37 30.78

b F714 g
(mg%)
A3t B, =44 FHkk =%

1% 151 - 492 - 7.43
o
3 32 3% 236 - 7.80 - 13.16
.;L

5% 248 - 8.26 - 15.74
2 1% 2.70 50.73 8.62 - 63.05
/‘\l_
. | 3% - 20.57 3.85 - 27.42
k= 5% - 13.51 344 - 21.95
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3 KU G Olol AWH, HOIHH GAS HuNY wne O IEHOIL HIBASSE, CDeIRLTOL BIieS
@) He 7 qelE e X
4 ST TEEX Y2 Yo EHbAle > 9 %0 YU T 200438 HA M 274H O] BHUE GSXEE W2 YYo|
5 BNM ThEY BUB0 e 0 HE A
HR7IE meE S5 YRS o) EE0l
6 M G2 ooy SHY MYTT WA Uk K A B uas 2
T) AL 3G OjU0] Sy AEMS EH| R A} 2)232)d AM T 2748 Ol B 2HEBAHO FoH X}
T ISZASI AN 180 AT BLE ROk Xt
o = AST, ALT > E4HS| adtxje] 25
e x|
9 HE LN DHI L HFe U DA 3w a2 we i S T i L g
o a2 4 2 oo
10)90/50 mmHg O/Pfel HEer =& 170/1000 mmHg Eie| HEAbelet EMEE  HED 2B AMRE gsn
O —— AMHYR B @7 Yoo e
Mgl MEsEeE WENY WU FF SIYRE ot B 30 BEAE W 0wy 50w
e St P JINR-NCS-DM Confidential August 2015
P —
Screening  Randomization End of Sway 0 BauFFIET
x ¥ v 1% 18], 15 25, MY AN O3 A7 HHLS giday, BHLIESS
1% R O[30, §300E 42 HHBAY Ry E24 1g/day)
O-FNEZ
LPTIEE TR i
2 73, HY M 0% FFEH0
S 19 18 18] 28, H | 018 ATE14 o/day)
O fud /7
| scronnie vier
| o U 13 B4 B
i : ! L Y 4 HEAIAMS: Aging Male Symptoms)
4 7 guY Bt
E UNEsA M T 8o
. HMBUISET XIHEEHADAM: Andiogen Deficiency in
HeeE st BN FHNE. OiSElY. Sdde-OE
AlEey Aging Males)

AP0tk AYiE MEESIME Tm Mo mae e,
ST VPFANL BN B LAWY UME NEsY B
SIMHEAIBY APHANE BYHCID BE He HE LD
L HEN BRGMT HWHLYIT TUM GRE AR %
VUYL FEEFY SAAEI0 11 SHYNT A

HFCILTE 1% GEUMT FIEUI|Buehina)E B

8 2 pE
WY 1Y 12 BNESANSAES YHGY YNURE SUHY
O WROANE 6F OO HEOHDER JEYNBRLAENE
MED] WESe ANMO BN BAREY BIL HEUL, 48
RO 9 elnts MEMS, ONYE HIE MY 2§ LI

ElHZEAE HAE oHd

e 2 ey

Z2EYUM 5 HARAHE(ToE  Testosterone), HE|
Bl AEAEE(Free Testosterone], A% B4 HAEAHE

(Bicavailable Testosterone), YR 22FY 2

U(SHEG; Sex

Harmone Globulin}

FEOPAAE AL Total cholesterol, Trighyceride, LDL

cholesteral, HDL-cholesterol

HMARA R HF MELXSEMD HAEP HALE

HYgg

= 47| 5 XI==(IEF, International index of Erectile Function)-
Erectile Function(EF) Damain

O oy B

A -7 34§ olgus BuHY

ol

- gAMLY F@A

BYIE UEHA, HEE
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— 12§84 H7F g5 AMSE ®WistellA 7 AT 1 [FY%E Aozt gllo, sV S

=59 AMS HT77F Al AF Aol vlal] AdF 125 % FelstA 8.

— 22} a8 HU7FEEQl ADAM, S E2EAE, AAYAA %, AAASAE 2 [IEF-domain 3
AT AR 2 FAFRCE fos Aozt ey, $EE XX F ototal

testosterone 2! bioavailable testosterone #t¢] FAUF F=E oM AF 23 127 & &

olstAl 7.

(A efx1 o] A7 MEJY AR W3t — sa5A #HA 1 A7)

£ 7158 W8 FE sy ug
AYHRAL S OORYHY UL 588 B
A E8EE
AA | 588 B 4 U8 Ij)

<)
0,3 yozommia

AR, METTLIT I TOMIM A 0
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Al® 8 ®: Rutin-Quercetin
AEFAY: =W
E@zY: He
AR BH : FASA MECIM MBI AEH ST

= -] HUUTTEE
A Y "R 2014-12-16 ~ 2015-01-19

1 AEHE 8%

=AY HEE BEESESE T Rutn E Qercetin® FESAUOUIRIE - 8 : o =50:20:8
viSE MIEEEISHO C18 HEE B30 ga|shs WEOR 370nmojAf Rutin 8 Qercetin® BAI0H
welstn BESESl HYHES 01886 A2 Fo| Rutin d Qercetin YU FASH= A A2 o
ct.

2. dHygy
21 §EHR

AEE FESYOITE B FH =50 : 20 1 8, VAWML R ISR HEEE O/&sto] BE
o F AE8Y W EESYUS HYIZOLEINT Yo WA} AP0} Rutin U Qercetin TBVF HFW
=

22 YEay
1) AloF 8 Ay

(1) ZFE : Rutin & Qercetin
(2) Ethanol

13) Methanal

@ 3% BF+

(5) Formic acid

(6) Hydrochloric acid

2) EE8YQ A=

Rutin S Qercetin EEEE 212} 1mg/ml2| SE7 HES Methanol2 HET HF EFYUSE &
ct.

3 AfE

1) MR 9 300mgf BESIN S0m| HAFEASO) §8 & 10ml SEEWMEE  F @ Bt

goo| Hz

= 50 M- B wiEE EICE
12) 50°C EHohM TATH S sonkation BCH
13 H2| sonicationdt AR AIE DU MethanciZ BHECH
fa) Hol AEEEE 045 HENY GRS KIS AHEN0R §0

4 Fl7igH =Y
Evssrumant HPLE
Detector UV detector (DAD)
wavelerigth, 370rm
Cotumn Agilent-ZORBAX Eclipse XDB-CI8  (250mm = 4&mm, Sum)
A - &1 Formic acid
B : Methanol
-
Mabile Phise 65 35
EL s 50
40 a 100
50 &8 35
5L &5 35

5 Mk

51min
Cohenn tempersture 40T

Rutn _ _HBH SELUm) « NESY TEi) 5 228 S

tngigl

Quercatin _
imaea}

AR

ME

548 (ma)

HBY mEl/mi o AHEY Bl x BEE £2

B B(mal

ER L CE
EAR LT
311 Rutin 3 Querceting] BE401% Hel

EEEYI AHBSHM Aing ¥ 1280, Quersting® Y BB0H ATV TEEUI AW
£l specrum®l FET HSR WUGIUCH AHSRT HP Ruing PeakEEEN BHI KR 2
& H2X BEETHFg 1, Fg 2

A -
; :
LI
: ﬁ }
o Je
p i/ |
: I i

Fig L EFSW A HEHHMHE| Rutind} Querceting] Chromatogram(37am)
i BERY, B AEHEW)

(8]
]

id !

L I
—

T

|

A Rutin 57D Spectrum, B: Rutin Sample Spectrum, € Quercetin STD Spectrum,

CHE S e

EEETETETEE

Fig 2. BESUD A UENH2| Rutindt Quercetin®| Spectrum

D; Qreercetin Sample Spectrum)
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312 A& F Rutin U Quercetin®| Y

Table 3. GHE+FRE 5 Rutin B Querceting] B

Futin % Qercetin EEEE 2 lmgimi2l 55 HES MothanalE HMZE 2, Ha5e TEEN HUH ®= | HYBY | HEFH | IFE | B az
d 1 p = LLL e » '
§ HENAC. Ruting] REFEES 2475-00pme] LY HeA0 Uous Susnon el i W | & g/ imgig
(R = 0:99957), Quorcoting| EEHTE 74525-99.3 poma] WROEM T Hu0) LELE WERAC
(R = 039558 63 33568 50 2093 1 1 105806
EEZBO M ME 27 W BYHE Table 1, Table 284 ot
L e e Hutin 6404285 s | 3001 1 1 106703 052
‘Coneaniration
e et A b sl | 5o | a3 | 1 L 103147
i 2475 10377333
s A
7 4350 P by [Rezeidd 1829258 50 2593 1 1 L0559
s
1 e >
4730 AEIESTE. - . Quercatin | 1762824 @ | 3my 1 1 29850 b
4 48500 1382 28955 oot FP
5 55.000 IBL293358 N = 1750478 & FECE) 1 1 2324
Tebde 2 Quercetin STD curve
Concartration
T Lol iy s | -1 ]
1 24835 sw2eraaz |
T 1
7 49650 607 DI545
3 248250 629482
4 436500 599602801
5 39,3000 1183910000
AE o 00w S0 HAEE 230 HEo 10w FREWHEE 8B Ei= 500008 v
& T 50T RENM LUTH BO sonication. £ Methanol@ 0840 FEE F 045e FEHP
VLR o PREEEEE F Atin @ Qecetn 8355 HHER0Table 32
2k, hetin B S 105740 0madg, Quercetin BHE 209:00Tmg/a R LHEHATH
22 294 Table 6. Y9} Yue OlE HEESFEE F Rutin U Querceting| TY
wHY
BT | Mme | EDE oy wE
t |
321 e 9 AEY A0 ey || | es (BT ng ingi
Rutin 4 Qercetin EEEE 1AUENY HEH 297 ET89§ AEHE0. P2 EEE42 .
2a75-9ppme WEA TMMO| LHPLE LNHOE - 09992, Querceind] EEEAL Batlecd. 724156 Lo B 1 1 1.4
TABIS-09 3ppmd] EREHM H4A0] LEIE HUBHACLE = 099957T)
EEFH B0 02 AN 9 AU Table 4 Table S I Bustine TRAILEG 50 317 1 1 121610 1212
beoin i tolic o Rudtln-3 TLRBELE 50 2967 1 1 122831
Comeumation 1
SO Lt i Aes L
10 oz 0161606 Quercstin-d | 1180813 | 50 | 3031 1 1 1547
485 g
s i il Quercetin-2 | 1221038 50 117 1 1 L9587 192
3 24750 102054247
a 48500 20330200 Quercetin-3 | 1099340 50 | 2867 1 1 LBSM
5 52,000 4580787 |
Tabde 5 Quercetin STD curve
[ e 4
STO Lewel ey B HH
1 24825 274303 E T — <
= EEi
H 49650 55089514 P
El 246350 ILETAZESL |
4 436500 608558575 il
| s | 933000 LE6I7. 30000 L]
BUTSLSE F Rulin U Qercetin 2 HH UM WHS W&y I ANLE DT #5Y
AE T 300mg4 S8 3712 AlEE S0mI HAF2a00 KX 10m FEEYOIEE B Bi= 50
L 20 ¢ B wMME TIEHOL SIC scRaops LMY B9 sonkaton B Methanolg O|@9H0] FEE F
Od%e MEAE PEE GIEH YUHSERE B Autn W Qeretin RIEE H@SRACH<Table &
2 Y3, Rutn @R 1213t01%mglg Quercetin BabE LE3H00TmE/9E Lt an), 1xp e o
fE HREC) Aution® 9 1ElImo/g wE UEE Quercatin? % L0Tmafy HE BEHE WHEECLHLIN G
HED © Autin-1052ma/g. Quencetsn-Z SFmarg)
. —E-
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321 Mmelol DE W BY

WEALFRE B MRITM OB Autin U Qeroetin o) RWEE DA 9o ME 300mgE J|@e
2 #jf 100mgH S00mgE HE 3712 MEE SOm MAFLAIN HOGO 10w THENOEE ¥
Wets 50 IO & wiviE FIEDE SO SEMMM AT BT sonicaton 5 Methanol@ 01286
B3 & 045e BoAY WEHR WD UHYSFFE S Ruin W Qeretin BEF MEtHen)
«Table 7>, MAHMWUN 2P Rutn 4 Qercetin 9 SR 40l 23 woja] BotcH

Table 7. MR CHE FEUSEEE F Rutin @ Querceting] BY

m
‘:‘; nugy | esd | men | | e w2
I . ¥
m | we | oes il i)
Rutiry
60084 L i0e4 1 1 118500
a0y
Fustin o
00 TOEIF9S =% 955 1 1 113406 1151
AU 5356360 50 5025 1 2 73
-500mg 107390
Cruercetin
e | 2| s | wma | 1 1 16788
Quercesn : |1 &
_30amg 1170744 50 266.5 1 1 19743 19
Quarcatin
-5t0my 1160306 50 25 1 2 23091

33 IpuE
3331 ey uy

IRUENEE NN L AUE BOE SUDT ASYH O Rutn D Qercetn B WHLE
CpAl 8 W Selc,

Rutin @ Qefeetin EEEF LMUNEM MZE 5 AFE%E AESGEC Autins EEEAE
2475-9%pme| WHOH TEM0| LIEHWE WOHUSUR + 099992, Oweotnl] EEgAz
242598 2ppme| EHOAL HMH0| LEL S BPINECHE - 085957

EFRI EEH Of HEE 9 UEME Teble 8 Table 98 WO

Table 8. Rutin STD curve

STIY Lovel i ""*m'“" Ama E-1- 0=
1 2475 47.94517 g [T — r:
B - 1
2 4950 18965112 el
vt .
3 750 95075311 gk /
e
4 49,500 191792334 ey
5 a8.000 3625 83576 i i
Table 9. Quercetin 5TD curve
575 Lol o _mﬁ Area W
1 24835 823418 T e
H 49650 564.29156 =
3 248250 2853 19531 -
oo
4 &56500 SB35 17236 oo
H 99,3000 11707 60000 T

BUEFTEE B Futn T Qercetin © MEo) YoM HYel WHLF WYHAT| Hu AR Y
300mg¥ MY 3RS MBS SOl HAFIALT HEM 10w FEEWGEE @ BN 500200
B wiviE THLD SO0 RU0PM LMZH B0 soniestion. FF Methanol§ 018810 HEN 040w W
Y WHE QNS GUYEEGE F Rutn Y Qeretin WEE LFSNEC] Tavie 105

3 fah Rutn @R 1258+040mg/g, Quercetin BIEE 116:030mg/o® LEMSD, S TEH
BN BUsicl =HE W Ruins HOTFEANRSDE TEL Quercetind] HTEEFHME ILTSE
CQuerceting| HOES WA 2 H2Z PR Table 11>

— e

Table 10. FHUSFEE T Autn 5 Querceting| WE] Y &

“:E“ suse | waen | sEE | | ww LTl
gl L Imat e Imayh Imgig)
Rutin-1 671324 £ 014 1 1 127262
Futin-2 450287 % 58 1 1 121016 1258
Rutin-3 7755260 ] £ L] 1 1 128841
Quercenn-l | 12 76084 50 e 1 1 21168
Quercetin-2 | 1504258 E s 1 1 24595 216
Quercetr-d | 1150220 ] ama 1 1 18050 |
1
Table 11 BEEFSEE & Rutin ¥ Querceting| U
InWE nEEy | YOEE
JEL x
HEE o e e ua o) A EsD)
Rutin 1052 1213 IL51 1258 1169 | oasise 763
Quercetin EL) 192 169 216 FE2) 049373 nys

34 A

E AHUE BUNSSSR F Rutin 8 Qercetin 2] B @y B 49057 Yo Husw
o

MBE MW OE BFEYSTIEE F Rutn B dercetin o HEE T NEE Mml fAgas
S FHEN Wel ERBWANE - B B4 50008 YWE TISHE SOC SEEEM 147 S
sancation. B Methano O|B2|0) BES 2 045 BENY WHE WIAT LVDADIE CEHO
IT0nm M BMHAD

ME 8 Rutin U Qercetin 8] BY7 o F YT Wil ETRAT MUSWR Auing o g
£, QuerstinZ o 2BBOM HRSZSH ZFSUR AHBRY secumt| UG Mo s gEs|HEs
O, O EME MR F Rutn U Qercetin o ©RE TUW FN Rutin §EE 10524020mg
Quercetin BWAE 209:007mo/gl LIEFACE,

WEd W AHY NUE AN LMAUEI CHE WA 9 00mg¥ 3712) ASE HHS e
Of, Futn REHE 12131019mg/a Quercetin WEE LE2+00TmgioE LiEPASO waT M= 3
GELE @uUel 1sndYd 48d g¥ed Rt o Lelmgls 8 WUEE Quetetng &
107mafy WE WEE L

ARUH OR G HHE HMN AR WOmgR NESE B9 100mgd} SWimgE FHE IRY A
=8 nlgoin YHE TWNAS0|, ARMHTEN At Rutn U Qercetin 2| BEHY Hoj= AH wo|F
= SR

22 Gue F5 Bl AlE 29 mRO On Bak 34 207 MAS 13 YEE By gee
WER Aoi7t Wi AR WWAASO, OF LTI Hoe CHE YN AEd WEE FAE
PudEch O 3B futn GRS 1258:040main Quorcntin EEE 236=030mgied HEFERH NS
TES ATE FEHN WUF U] Rubng] BF WAL Naimg/p YOEESBARSD)E TEIDE U
HA% Quircetind] W2 WHE 227mgdg, YIBPBME 21752 LiEpdc),

HOHEATE TUNY B O ¥ AEUS HENY YUISEEF F futin W Qeretnf F4E
She Hi BE @ls HOS A4Rs|Y AESHY HP Auind FekERisg § O MY 3879
EjT Masl, Quercetnd] HOAEEAN 8 dom oifg of wowdos auyY 77 o 3
D2 BOEHAE ESUUS F O AU B UCD gREICh
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~NoH AEEE AR

I &
3. MiEgE W o) Hs A=

3 =28
HEUT =88

3e HEwe
BELS £33 D450 S=2E= B0 ¢4 F B A5THM 4BA2F S8 2T
o2 1 ton FRUE 08 S8 FHAA 0K BF MESN 4 M2 B2 F
&T04 16 brixofl SHEN 2 20 L ZRFE EF AT HAC

33 M= 33
(2) 22, a8, (Els/nae
3 4)
(1) B=33 ABEE o (&)=@(%)
Quercatin
BHE 2 & Y--200k =
45'C, 2gAl 100
(2B 2ZT)—60kg k
100, X 10,
412 (30kg)
16 bfix (m&o
200
5.47kg 0.075mglg 182
-
-
4. As U Hio| 540 #% xw
41 BEY &g
8y T
IHE B0 tetrahydroxychalcone® ® S ATICE Tetrahydromychalcones LCRAl
42 Jlsd=nBgs) chaicone  lsomerase®  0IEHE nanngsnin= =2 ES&SHI.  neringeninz
2] fiavanoid 3'-hydroxylasetl 2/al erodictyolE ®&, 0l CHA fiavanone
3-hydroxyiesel| 23| dihydroguercetin2 2, S E® 225 flavono! synthasal
43 0lsdE(MBgE)Y 8
S8 guercetin= 2 EHMEHE= 4ty WHE HaCk
2
O NggE Cuercatin 0 scila
[1] utoigiL &4 {antiviral activity)
[2] = E€ S (anti—inflammatory activity)
2E [3] &ot@E (enti-cancer activity)
| [4] Y27 W& (anti-allergic activity)
[5] /=88 #3J[= (fibromyaigia sttenuating effect)
WPAC = o (6] HAZS2ZE : OIUTAHIZE SHA5D0. DERSI0MAL oLlETIe s
name = = S E ZOHM SSTTHE FOAL o UDHI SMS MG, HUD
WX Carher
MIe - 30224 HUCBUAQES ALNIE 222 208,
fmcf:ﬁgr S T=38-5 [7] #&ts WS (enti-oxidant activity)
® UE HS=ZE (drug intersction) © fluoroquinolonesd EE MW,
taxol/paciitaxel Dt 22 CYPIZCHE M S4EZESIN S &+ g 238

@ Hdo FUE =R N0 USH w2ig 2o gl =SS023 &40
ESfES HED SfY 48 UEHHD SHEX0EX{flavoncidl0IH W8
22 HEME HEHEA Hig 1Y B0 S2 PIHC RE(FEE)S
thasge == 542 JSFHERE INITE FS2L Fof B0 TEEE
¥ME BEEE0 ENG BERH A LDSHELIS0NE 100mgle BE00
® 4 Z(Bosynthesisl - H¥¥2d(phenylalaning)E  phenylalanine
lyase, cinnar 4-nydre g L-c wi-CoA-figase® 0/®
504 phenylpropancid pathway® - HH d-coumaroyi-CoAZ ESEN, 00
7.2 =dihydroxy=-4' yigof ol 0B 50 malonyl-CoA 3%

g RUN &+ US.
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4
5. ;IE‘EIEHE%: HEEE)o] iz 13 W AU A

Method of HPLC- Quercetin

J L

Caolamn

Wiaters 2605

Agilent — ZORBAX Echipre XDB-C 18

51 dpgs

{1) ZEEEHE ¢ standard cunve= g
EF8 quercetin(Sigma Co.. St Louis; MO, USA)E 1 mo/mial S0t S
# gthanclZ HIED 248 ESANcE S0 OlF water - 5% acelic acid
: aceionitrie(40:30-30, w/viE O30 0.007, 0.002. 0.005, 0:07, 0.05. 0.1
mg/mLE SHEF=S2 SAGHH 045 ym membrane fiterE GRS A== B
SEASS MNEHASNH. ESE%E 0B Tge EEZHCASSSE
quercetin BYE THALCH

(2) zEgEg =
Quercetin 1000 ppm ==Od HPLC 248 2ei= 850 Ued
chromatogramsl H2giol 0= =E@E AdsACH

(3) ARESS TR

- SEUR FEFY | gE MESN =0 2442 F& £ Whatman No. 2
(Cat. No 1002 110)8 QIE5HRE GiESIZD

- HIlE HES £&ES F58 MEE MNE0IZSE 55 =85 F&45%
O (A EYe By, 63.8 mi).

{4) HPLCE S =&

52 4T

{1} Quercetin2l stangrd curveZ &
8TD 1-52 5% mE2 standrd cuve® LD JIW 99.9%2 H2HS(RY
& Lisuo.

(250% 4.6 mm), 5 pm

Column Temperature a0 e
Detector UV 375nm
0.1% Forbe acid © MeQH =
T 65135+ 65:35
Flow tale 1.0 mal/anis
Injection volumn 104
Sonication e 30,0
saome
Qutmlh ¥ oo SHI06 - 0ATE
o L] 300006, - ool
i 240
20000 ”
25 BS54 ol
5 169002 om r
-
n 342675 .
o s 1o =
ay uEw T PR Quescetinetmg i)
Taw i 54351 21201 100 TA9051 3454
AEE2 5136 19198 100 PR25521828
SEml 53156 20205 100 FREUENTT
HFEE 14 81091 210 100 BOH200RS2
FEE 1S 51716 205 100 7oA
(2) Hery
Cusrcetin T2 AIEE Hud =ik

STD#E = TESTEE

Quercenin®Fimglg) =g e

F

TSR O 43 9 A as s

7 Mo B A=

6. ABGYNBeEN DA H2008-T2E HIAJSAE Jsd =Sy 27
H OHNaE(NESTES UE ® 2¥) HTE RUERN OE 7Y @ Apg
et HE & "N 8218 E AEEE S0 o2 T 389 Jmsg0| 2
FHEEBYESH UELHE M2 Wi ¥ NS0 o FAD AEYEE S
D L RUEEY ANRAS THNEUELY JE € 7., TdE" 3
E @ P, THEENEY IS ¥ 7Y, IHAETINEEH (Codex
Alimentarius Commission, CAC) 3. ACAC g2 B0 D2 SURM S8
HE AEDC0 o0 2. SoE g9 eNU O egllga d38s 3
AT} -MAIGHE ABE NSR £+ S0k O S HANSUBIMINE A
BEEME Hectoid 20 W O HENEE ITssEl

wRARERAEINS
HE JIE W Ay RLL e JE W Ay
EES AUREY
Quaercatie {ma/gl 0.075
=3 10
=34 B4l 10
= fuaia) ] 2
el aoa 3
FEEES ==
olus FELIEIP =
SE0=L = =
THEN -l -
EEREsS A= =
F=olgE 8 - 585 EET
LHE= (7]
6.2 Az
1) HiZ

H 0. ReEAlY 6 REgSSAES 3) SSEAE (1) g2 T
TWOIESH T MEECH

2) 2. =R
H10 YHAIEZ 5 SWLSSSANR 1) AREHR2 TH 2) £33 (1)
En gz T (2) ICPEY mek Mael

)&+
W10 GEAEY 6 FoldaSRAsE 3) SSAAS (5) 2 =SS O

HANAE Iy NES HELGNOE HE SARIE>
C guuss '@
<otE s Te HEnEs
I SHE VLS BILHTE Ao ANIISH T BS T
1) 85 234 B8
2) WY Mmgw E= BTSN O HBY 2 U2
3) ds2ElnE
4) PLPATE SFEATBIVE, UHAERE

T H2H2H B2
23 mA- 2 e/ - 30 B B 24 I 2 AE 8T PO

T2JE4T W dciEye ¢R4(T2E - =4 =|DB AL 2L

ELECEEE] T EL IR E-CE EIE AT
Lo o oy =
(Cerdropenas mortiferal And % X N
Pubmed [satety or aoverse of faxic)
nEme {Dencroparex trifidus) And « P _
(satety or aaverse o towc) -
{Dendroparex frifious) And % % =
Toxii (safety o adverse or towic)
cxine {Denaroparex trificus) Ana % % =
[safety or adverse of ioxc)
Natural Dencropanas. mortifera x X -
i Dendropanax frifios X % -
PDR for Herbal Denaropeana morbifera X x =
Medicine Denaropensx frifics % % -
C Pubmed

E= 1 ST 20 =SIHasliscese)l S8 Dendropsnax arboreuss
Hep~GE. A-431, H-4IIE & L-1210BD &8 & MEFH e 4EZmZ8 =29
Su FaAel 2t 4Z0 QsiAE NMZEgE UEUT SSE (Panta Mea
1955 Oct:81(5):470-1)
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T3 &MY H 2E - NESH [eFEET. hupl//oonguibegam co.kif]

= LEESE He SHE
- HE =ZEY 10 9/%

[1] 82 <E3 === &> - dEsHaLAW)
) JE: 2LTUSD (FELPIFAralacese}& @0 2oy (BESS:
Dendropanas proteus (Champ.) Benth )2l ==El0|CH

(@]

O BH 8 EE OISk HEWM EHGe %¥Ee e

O 2 MEHS(RAKRE). H28(HFHER).

O F1 B E(AAEE) wdES($aTE) SndBuE) 2SI (@
&)

O 8¥ SiR 15~30g8 ®E2 WoM WMBell. B <BAUYBAEYS,
3ne>

2] gt <piSmzcoas - BEEH(AEH)

[
p- |
M
n

00

S5 HESERR) PEE(EDM — 30 D BSESS o gl
&, ATIDMIEEW |E0HH, @ d2/E2d= 0 « 202H E S00m!
8 51 MM =Eeilh

O Ny - EEURE T2 ¥ 878 N8 = HEC WA

[3] Jigt
ENETIE S0IID SA(ATE BN =28 ¥ S ot= ==0 2
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Confidential

oI ™2 A|EA =M (Clinical Trial Protocol)
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2. FHAYFe FE2E AxTH 1T

U, ¥F8 94 % 2 standard curve #HA
ET¥ Quercetin (Sigma Co., St. Louis, MO, USA)S 1 mg/mLe &7l HEE
Methanol2 A %3 AL Txddom sdrl. 9o TEYNS Wesz AAerz
39Tk, 0.001, 0.002, 0.005, 0.01, 0.05, 0.1 mg/mL2 740
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F8 A o] g3t A T+ HEAH oz FE Quercentin S 3T

— STD 1759 5709 ¥ %2 standrd curveE ZAg A3 99.9%¢ A#HAFRHE 1}
B AT quercetin 8 ol A& AAEA S T3 2o

STD s X TEST HA

Rutin (mg/g) =
AH 77| gml X STD HH
Method of HPLC- Rutin
HPLC Waters 2695
Cobutin Agilent — ZORBAX Eclipse XDRB-C18

(2504.6 mm), 5 pm
Column Temperature 40 C
Detector UV 375nm

0.1% Formie acid : MeOH

Mobile phase 65 - 3% 65 - 35

Flow rate 1.0 mb/min

: 10ul
Injection volumn

1 1 (50 C
Sonmication 1 hr. (? ]

Rutin 1000 ppm & %=°l4 HPLC #4& 2¥bE S=3§3lo] YEd chromatograme] &
KeR

Hlof k& WS

sl gol(oets - & 0 g = 50120 ;8 v/v/v) 200 mL wl=A-E o -8 100 mL
5 H9S F TFT A0 mLE ¥, 2AEHA 94 16 mLE 9t 3E dF FEES
°F 300mgs FFsko] 50 ml wlaESAA HE F 10ml 3 &S 7a) 50T &
ol A 1A% &<t sonication dFA T 919] sonicationdr Wl A~EetA~AE RAA7MA] w g
&7 gt 9o AdgAS 045 um HEHQ DEHRE oo AdgAor &
t}.
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vl HPLC ¥4 =%
= zA
THHF 10 uL
HE7] 3% 370\> nm
A= 40C
ol 5% A "E2 B : 0.1% Formic aicd
5 1.0 mL/&
¥ 1. n&dgaznEadgy =4
o] & (%)
A ZH(E)
] A B
0 35 65
8 35 65
38 50 50
40 100 0
50 35 65
51 35 65
(1) HPLC ¥4
Quercetin

——— 32088

1.
"

e R R R T

s R KK WN B9 BN

e

Quercetin
0
1
2.5
5
10

E 9] quercetin A% Z3} 79.89 mg/kg B # w2t
500000 -
400000 -
0
300000 -
43645
106089 TR0 y = 41107x + 3082.1
215406 100000 - R2 = 0.9994
410758
'I} T T 1
0 5 10 1
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H A 5= 3] A uf = Quercetin(mg/kg)
F== 1-1 139483 4.2498 100 81.48123658
F=E 12 142483 44119 100 80.18871426
F=5 1-3 123569 3.774 100 81.20405354
FE=E 14 103425 3.2841 100 77.97152941
FE5E 1-5 51611 1.6081 100 78.62326693
(4) Quercetin
: | Quercetin

A8 WHS o] gdlo] A EFEHE9| quercetin A% A 79.89 mg/kg B H 3
FH A =4
332 active 33 placebo
J 7=
93 98.1 A7 9%
A ek 0.1
SRy 0.89
LA = 40
S|
en ol QA akap 09
A 100 7 o0
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3)E HEE2H
2 ATl gk

1
At FoALES F4Elv]E AW

L
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>
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ol
o
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A AHS =

404 o] 754 elskel Al g

WA Be T 2 F shuel £AuA Ho) 125 H9 AAHEA
e w | BEAFE 118 A% A7 4AsA ag.
P FHUYFFEE0 1Y 13, 13 24, A9 2AF o] 4743 (1.4g/day,
° e FAUYTLEEE 2 1g/day)
S E T 1Y 13, 13] 24, A9 AAF o] % 7 4] F (1.4g/day)
AF 717 125
Screening Fandomization End of Study
h 4 b i v
125 2E200lH. 0| S £71a. S2tME = AXEHEBAIH
EHLREFETUT)
AR B2 2A0%)
screening visit Run-in-Period
(=35 olu)
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12 a4 H7t
ST S AEA(AMS: Aging Male Symptoms)

22 a4 %

GABA7 55 A7 G E(ADAM: Androgen Deficiency in Aging
Males)

SE22H4AE F H2EX2HE (Total Testosterone), -8 HAEXHE

(Free  Testosterone), A A A HAEAHE (Bioavailable

o =

T;;;f Testosterone), 4243 = =ZE5W (SHBG; Sex Hormone Binding
Globulin)
A AhALAE A Total cholesterol, Triglyceride, LDL-cholesterol,
HDL-cholesterol
AMAASA F: A, ADFAFBMD, ARG AALE, A A =
S AW 7] 5 X4  (IIEF; International Index of Erectile Function)-
Erectile Function(EF) Domain

oh 1 4 ez S T ol kS RUEE
A Ao 8 A AL

B aaas aaan, g

A AREY =292 Window& SAS 935 o]&3stal, A A
o 4F2 pEtel  0.05 mxroe = AT
A 5244 HAAY baselined 52A #HAL & Chi-Square test or
Fisher's exact test®} Independent t-testE ©]-&3c},
frad 2A4/Qbdd 4
H7F & HAAARE A S v Al 7 AAHT W, 1k
Independent t-test, Paired t-test% S 2 &3t #HA3 o FZ3A
X ﬂiocovanatei B A3slo] ANCOVAE A A g}

A AT wHESAo dialA ZF FFH T W, ¥ FRM-ANOVA/Linear

mixed model & A&t} o FA3}A ‘1:%% 79 RM-ANCOVAZ
AA g Al ZE A}

o]&= Contrast test® 43},
AF7IE T JAAA LA G EAF T o] Nk AT AR v &S
zZyF A F o whEl @ kA A3, Fisher's  exact test & A -83to] 4
El=3
o A AARE Tk A kA e A9 vEaE F

T4 S
= U, 7] Wilcoxon signed-rank test,
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H
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Ho
fol
oX
M
o

1. AR

g A 1.3kgS 100% MeOH o] &3t F=7]5 o]& 60 CoA 2%=7F <3 & 3
ANHEeE S FE5S Y. F& FHold FEES Y FF5to] 96.0gd vFIS
A2}, (scheme 1.)

=hEl 2001-1
. Mobiferus LEV.
1.3ke

EHE (D mobiferus LEV)
100% MeOHX 1, 60 °C, 3hr
Conc. In vaccuo

2001- 1
96.0 g

Scheme 1. Extraction of D. Mobiferus LEV.

=
A grjolde 33 =33kl CHCl; ext. 81gE 3T 3% &ujo]d)S 33 43
3to] EtOAc ext. 8104 mgEs FHEAT vpA9 o 2 n-butanol® 32 £rujo]d S 33
F33lo] n-BuOH ext. 17.44gS X131t} (scheme 2.)
Hexane ext. 35.2g°l 4 18g @ o{W o] open column chromatographyS 4 A&t} open
columnel] AFg% o]z #7E silica gel o] &wlZ71-& Hexane: Acetone AF&3Fe] 2l
R !

ZHE! (D. Mobiferus:2001-1)

96 g 100% H50 -1000m1
| Extractsd with Hexane 1000ml X 3. Conc. b vaccuo

SHE! Hexane ext.
35.2g

EHE H)Oext

VR 30g -100% H:0 -1000ml
Extracted with CHCl; 1000ml X 3, Conc [n vaccuo

CHCl; ext. SHAl HoO ext.
g.1g -

=HEl 302 -100% Hz0 -1000m1

xtracted with EtOAc 1000ml X 3, Cone In vaccuo

n-BuOH ext. 100% Ho0 ext.
17 44g 30.5¢g

Scheme 2. Fractionation procedure of D. Mebiferus LEV.
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— open column A3 25 7709 sub fract.S AATE sub fract-6"H A (847.7mg) ©|&

silica gel open column 2A|3te] E5F 47019 sub-fract. &

ATh Aozl #E F sub

fract-1 (98.6mg) 4] silica gel open column A A%+ A3} sub-fract. 5 (Compound 5,8

-sitosterol), sub-fract. 6 (Compound 6) 2719 EAS
(shimaduz -5000) ©]-&3F49 compound 5 w3 thA] s+
4 Tz B4 'H-NMR, "C-NMR (Agilent-400Mhz)
-sitosterol 7% &4 o X t(scheme 3. Fig.1, Fig.2 ).

GC-MS

B
Ko
&
mn«

) 21 0] 01

des F dddr. GC-MS
gels st (Fig. 3). &

1D data #4S &3 B

= + B-sitosterol (HP-1)

3
ot A &8 W axt

£ 0
i) =

0a1.890,990) Bass o

|
e L

™ ABa Trian. L gmm - [
Cans
[A0s) - (2084)
16]
i " "
H\L.ILU.IE‘JFM‘&’*“ s AP 3 S gy ®e oy wpom Yl %
E3 £ 1% £ E] e E] &
fatpo0gen Base Baatc 437335 322
= s
20]
M
Ji de 8% P M5 @ 33 g ges i o g 5% 208 g
E3 % A F P 2 &

N

Fig 3. GC-MS spectrum of B-sitosterolstd. & 2001-1FE =

Zuuvl-i-iexane ext.

18 ¢g

A - sfica gel |
Solvent - Hexane - Acetone= 100:1

~1:1(vv)

H-1 H-4 H-5 H-6
6545 mg 873 mg 17223 g 847.7 mg

| =mx - sticaset |

H-7
3.01mg

Solvant : Haxana: Acatons= 100:1~1:1{wv)

H-6-1 H-6-2 H-6-3
986 mg

ETF :silicagel |
Solvent : Hexane: Acetons= 10:1 ~L1{v)

H-6-1-4 H-6-1-5 H-6-1-6
10mg 4. 3mg s 2o
B-sitosterol Compound 6 -

Scheme 3. Open column chromatography of Hexane ext.
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B-sitosterol

ppm

10

11

12

Fig 1. '"H-NMR spectrum of compound 1 (400MHz, CDCl,)

B-sitosterol

0 ppm

izo io00 8O 60 a0 2o

140

Fig 2. BC-NMR spectrum of compound 1 (100MHz, CDCL,)

el 60 CelA 3 h

S

&

100% "lgt&S o]

1.3 ke&

ol
%

i

96.0 g2 power

ke
T

to <

F AT

)

W =3} n-hexane

o
>4

o] 11 n-hexane< 7}

=
-

gl

°o]-&

L&

# < n-hexane

5 %3]

et

H

n-Hexane +8& 352 golAl 18 g

o
oy
o
i)

do
e
o5
)

el
ZO

3

E AA

}ol open column chromatography
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2t} open columnol AF& ¥ o1Z resine silica gelo]l™ & Z AL hexane acetone A}
&3] 73Tt Open column A3 EF 7/09] fractione AP 2 Fo 5HA
fraction (1.7223 g)& ©]83}o] open columns Z3ste] HE2H o2 9719 sub-fraction
S At I F major spote] Y& 4HA E3FS (30 mg) acetoneS AFE3Fo] F A A
7 1-tetradecanold <3 (Figure 1A), 6WA fraction (98.6 mg)< ]34 open
columne 7 & sle] dojx Sub-fractiono] A B-sitosterol (10 mg), stigmasterolS %1

t} (Scheme 1).

1-100% MeOH-Hexane

og
- FH  shica gl |
Solvent : Hexane - Acetone= 100:1 ~1:1(vv)
E-1 H-2 H-3 H-4 H-3 H-6 H-7 H-8 H-9 H-10
146.0mg 3 0mg img 80.7mg 639 3mg 98 6mg 654.5mg 1.16g 759.7 mg g
e
Soh
e
Olean-12-en-3,24 p-diol
H-6-1 H6-5
94 mg Tl4mg
[ >
L A s e
o g
P ¢ t Sl Compound 1, Compound 2
[ R—— [ ) S tipmarteral (B-sitosterol, stigmasterol)

Scheme 1. Purification procedure of Dendropanax morbifera LEV.

— % 1A et Zo] HMEAEAHEY AHInAHES Fucd Hu 54 Ay
compound 12 HWEIA|EAHE, compound 22 2EHIart~HE +A A (Fig. 1,
Fig. 2., Fig. 3., Fig. 4.)

ExactMass: 41439

Mol, Wi 4147
mie: 414.39(100.0%), 41539 (32.0%), 41639

(5.0%)
C.83.99,H,1215: 0,386

\
! ‘L\Etl‘

V')
1/ I

1z 11 10 L] 8 7 [ L] 4 3 2 1 PP

Fig 1. 'H-NMR spectrum of compound 1 (400MHz, CDCl,)
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C.,H O
ExactMass: 41439
Mol Wiz 41471
s 414,39 (100.00), 41539 (32.0%), 416.39 (5.0%)
C,83.9%H,1215,0,3.5

|

L |I||Jj l
180 160 140 120 100 80 &0 40 20 0 ppm

Fig 2. 3C-NMR spectrum of compound 1 (100MHz, CDCl;)

I ‘: Lol

— B-sotisterol (1) : White powder (10 mg) ; mp : 134-135 C; 1H NMR (CDCI3,
400Mhz): 3% 1; 13C NMR (CDCI3, 100 Mhz) % 1: MS (m/z) : 414[M+], 396, 325,

310, 298, 257, 227, 140, 139, 125, 97, 71, 57.

.........................................................

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Cy,H O ‘
ExactMass: 41237
Mol We: 412.69
me: 412 3T(100.0%), 41337 (31 4%), 414.38 (4.5%) I
C.84.40; H.11.72: 0, 3.88 1 |

12 11 10 9 [ 7 6 5 4 3 2 1 ppm

Fig 3. 'TH-NMR spectrum of compound 2 (400MHz, CDCl,)
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L

|

"o \I/ ] ‘ ‘

D,dg’{ém' | ‘ |
H \

C;HaO

Exact \l 3: 412,37

|
Aok Wi |..4I.. £
mie 41."7[]00.0“” 413.37(31 4%), 11435 (49%%)
84.40:H, 1L72; 0, 3.58

Ul

180 160 140 120 100 BO 0 ppm

Fig 4. BC-NMR spectrum of compound 41 l]OMHZ CDCIJ)

— Stigmasterol (2) : White powder (10 mg) ; mp: 174 - 176 C; 1H NMR (CDCIS3,
400Mhz): 3#1; 13C NMR (CDCI3, 100 Mhz) 3%1; MS (m/z) : 412[M+], 394, 351, 314,
300, 271, 229, 213, 55.

gze] dAx=ogRE 23 F /49 &2 Compound 1, Compound 29 +% A&

=4
9} 1H NMR, 13C NMR #4] 2 %}ﬂ%‘dg 45 93 A3} compound 12 A}
21 C29H5000°] W, B8 4149 WA EAHEE 7% %A ¥t compound 29
B2l o C29H4800] 11, HAt&Ee 4129 AEantAHEZE 54 =5tk

34, YT 2 EujEgdEY a53H 7}
1. AU 55 2 25 A%
g2 A 60kgs AWAtE FEF7IE o]8€3te] 100 TolA 2%=7F &2 §& 379t
Sl FES 9t FEF HAR FEES AY F5 & 52 Axee 10 kg A%
=S A% tH(scheme 1)

ETIE

(Dendropanax Mobiferus LEV.)
200 kg

HEL2LE :50°C
ZAZEA|ZE 1 24A]|7H

== 20 - 100% H,O
EE2c 100

ST AIZE: 3A|TH
16brix

Z2EH EFEE 10.52kg
57 %

@ AE 25T %

Scheme 1. Extraction of D. Mobiferus LEV.
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9 FAAZRES =2 Fw0] dHste] 29 F3]9 Hexane & 12k &violad & 33]
gste] & = I} Hexane ext.(667 g)Z ®gddrt & =& thA] 28 F3 9
chloroform® 22+ &ujo]lsd& 33] F3sto] CHCl3 ext. 327gE R} TE 32+ &l
old)& 33 Fd3ste] EtOAc ext. 5720 mgE TR TE vEA| TS 2 n-butanol® 3%}
fujol S 33 83t n-BuOH ext. 4.13 g= &1 315 tH(scheme 2).

ZHE (D. mobiferus)
3
e EH3 30g -100% Hy0 -1000mi
Hezane 1000ml X 1

S1&! Hexane ext A HyOext.

6.67g |
=2 30g -100% H;O -1000m1
CHCL; 1000ml X 1

CHCls ext. SHE O ext
32g
28 30g -100% H;0 -1000m1

EtOAc 1000ml X |

EtOAc ext. 2HA HyO ext.
572 mg B

2HE 30g -100% E,O -1000ml

nBuOH 1000ml X 1

1n-BuOH ext. 100% H;O ext.
41337 ¢

Scheme 2. Fractionation proceduer of D. Mobiferus LEV.

2. in vitro A8 S A FEHS AE

Age EEes Yo m AE =SS g<str] flal MTT assays 33 23, 3
Ay S22 ¥E 30ug/mLelA cell viability7} 62.2%, 70.7% Bold HAHE=E 10u
g/mL7HA o3& A3 & 2895k th(Fig 1).

oL
o

N

1204 o

1007 = § = B Hexane Fr.
£ g0tk = B B8 CHCl; Fr.
£ = = = E EtOAc Fr.
2 M & _ = D BuOH Fr.
= a{ & = i 7] H0Fr.
1>) = 5 =

S -

0L—= = =

Control 3 30
concentration(pg/ml)

Figure 1. Protective effect of DM(Dendropanax morbifera) solvent fraction on TM 3

Leydig cells. Values represent the meantSE(n=4).
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3. TM3A| 3£ 2] Testosterone levels =73

gzl A4 5%, 30% % 80% TAH FE=E9 testosterone T H|

] W &g A
om, A5FEES HEEAHE FulFYol 13 B Hse] g FETE 9
FEERE A4S AF 492 YA HA9S MRS PARS YYow HAE
sHe due = : , #el4 9

AR Ay 93t SREXE, clEoAHlE, FEET oA
kel sk At (Fig. 2).

*EE
s
*
+

. o

4

3

- T

24— . - - : |

control water S06EtOH  30%EtOH  80%EtOH concentration(pg/ml)

testox terone level (pg/ml)
testosterone levels(pg/ml)

Figure 2. Effect of DM(Dendropanax morbifera) extracts and solvent fractions on
testosterone levels. Values represent the meantSE(n=4). *p<0.05, =#*p<0.01 and
*x%xp<0.001 compared with the control group.

H2028 frEdlel TM-3 A¥E &447 G S An A,
SEREE, ADobdHolE, RREZAM fA4YA FAE AL FAREI, 10n
g/mL FEAAE o HolEo| EZN A g 2 Bl & i

7_
67 Sxxx B Hexane Fr.
51 P W e B8 CHCI3 Fr.
*** B EtOAc Fr.
M BuOH Fr.

H20 Fr.

testosterone levels(pg/ml)
N
1

0 T
Control 0

(ng/mL)

+H,0, 200pM)

Figure 3. Effect of DM(Dendropanax morbifera) solvent fraction on H202-induced
testosterone levels. Values represent the meantSE(n=4). #*p<0.01 and #***p<0.001
compared with the H202-induced control group.
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44 gAY vy FE=9 85

Z g E Az vy

—
0!
it
il

[o =]
Lactobacillus plantarum, lactic acid bacteria® wjsle] ofzfje}l & WHo g F&
sttt 28 45T AEE NP EFVIE AEESsta 74 s5ES s41x 5

Buralsieh AzE BUe 4TAA WARAsel A9 A A}

2. in vitro A8 913 FEH HAE

FgAES Wy FEES Ao RE AX AESS F2387] 98] MTT assays 53
st Ax, A4 gl AF8E AT lactobacillus  brevis(DMB), lactobacillus
plantarum(DMP) 2% 100 pg/mL7FA] AlE S Alo] YeEYA] &dch(Fig 1).

120+
DMB

1004 = B3 DMP

804
60+

40

cell viability (%)

204

. i z
Control 3 10
concentration(pg/ml)

Figure 1. Protective effect of fermentation of Dendropanax morbifera (DMB, DMP)
on TM 3 Leydig cells. Values represent the meantSE(n=3).

- 134 -




3, TM3A| 2] Testosterone levels =74
FEUFd 2F FEFS WYL R HEEXRHE =
5 controlol]l H]3| testosterone ¥R Ho] FE=ER F7le]

A oAl F7he B ATHFig. 2).

3 A3 DMB, DMP =
, £3] DMP 100 pg/mLol

22+
o~ 20_

testosterone levels(pg/ml

— e
SN B NOON B O
e 1 1 1 1 1 1 |

Control 1 3 10 30 100
concentration(pg/ml)

Figure 2. Effect of fermentation of Dendropanax morbifera (DMB, DMP) on
testosterone levels.Values represent the mean+SE(n=3). **p<0.01 compared with the

control group.

o1
i)
N
=]
oX,
M
o
)
rnﬁ
A
Mo
1%
i)
=]
HN
oty

1

e 8 2 AL Aepd= ZAE AAAATAHAA Auf=E L =
FHAAE ARt T FAUS o 44 AR S S5 A w4dd), oE
(8 9

=
FHdS FFsto] ALgtin. FoE FHAdL Ad F
fex]
AR
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vzl

Ho

N
o

B

)
0

alil
o
i
K
alil
L
N
o

s

el

o

Z25:45°C

o]

AlZt: 24 hr.

K
&

U 4y
(Dendropanax Mobiferus LEV))

(Dendropanax Mobiferus LEY)

:100°C

=
FENZH:3br

ol
K
K+

Scheme 1. Extraction of D. Mobiferus LEV.
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U ¥4 % 2 standard curve #A
¥ 3% Rutin (Sigma Co., St. Louis, MO, USA)S 1 mg/mLe F=7F HEE
Methanol2 A %3 AL TFdAoz 9t 9o TF=dAE veez AR

skth 0.001, 0.002, 0.005, 0.01, 0.05, 0.1 mg/mL= A% S
Frgdow Agslgon, #

AL T O

3| X5t FEHo R AL
2 31415l 0.45 uym membrane filter® o] 73 Ao 7

TE&AE o] &ete]l AT = AFH SR FE Rutin S et
1500000 -
y = 13484x - 6128.9
1000000 - R2 = 0.9996
500000
Rutin
0 T T T T T 1
] 20 40 60 20 100 120
Fig. 2. Rutin standard curve
A9 % Rutin 1000 ppm ¥FXolA HPLC 45 285 F33sto] vEehdt

chromatogram®] WA uH]o] m2 WME&S AAsA

¥ 1. 25 azntEagy =4
& z7
TUZF 10 L
HE7] 9% 370\5 nm
EER R 40°C
o] 5% A : WEE B : 0.1% Formic aicd
& 1.0 mL/&
% 2. ol =4
0] 5%
A ZHE
1ZHE) i =
0 35 65
8 35 65
38 50 50
40 100 0
50 35 65
51 35 65
o Al g8 ZA
LA EL ¢ B 0 dA = 50020 ¢ 8 v/v/Av) 200 mL Wl AAdr o] o L 100
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mLE ¥ § SHF 40 mLE ¥, 2A=HA 94t 16 mLe it &4 d5 F
=85 of 300mgs Tt 50 ml WlA=EekaAdd FHE F 10ml &AL Thel 5
0C 8781 1At &<t sonication 3FATE #1¢] sonicationdt Wl A&EetAaE R4
7hA WEgER grErhs 99 AEE NS 045 um WEE HEE oste] AHE 9
oz st

— ¥ 7% Rutin (Sigma Co., St. Louis, MO, USA)S 1 mg/mLe F=7} HEE
Methanol2 A3 A& ZEdAez st 99 HEdds ez stz
s 4ste] a0z AREaFITh 0.00625, 00125, 0.025, 0.05, 0.1 mg/mLE 4o R
8] A3te] 045 pm membrane filter® o] 73k Ao 2 FFEHow ALEP o, HF&

N3 ol gste] AT & HFHe® HH Rutin FF= ek (Fig 2, 3)

Rutin.méQ'lsapﬁetin 6.25ppm I _ } Fotin znd Creercstin 123 ppm

Ratin and Chiercetin 23, ppm T : Rutin and Quercetin 5. ppm

Rautin 2nd Quareatin 100 ppm

: | Fig. 3. Rutin and Quercetin of chromatogram
: from Waters 2998

- 138 -




t}. 1% formic acid’} H7Fe water®t MethanolS ©] &4 o2 3t
250 mm. LD, 5 ptm) columng A}-&3}o] gradient elution W o 2
AFHLS R2=0.9996, o2 =2 AP S HA}
= 9= FA ARbe]l yEbwt 2822 HPLC o] & W
dol S HATH E AFHe wep A4S $2H A FEE e
lotE 3W4 EAsAH. v &q3 o

= |
T u S Bl wsle] Rutin® ¥ A7 £8 HEXH

wol & HAAH. (Fig. 4)

EEe) v

Rutin 9]

AR Er 5§

o Hemeiogoml| 4 5 5
b= Rutin (B)%2 24 328 o8
2l s y )

w2 / Quercetin

(T4 - | | i .

R 4 T

- VAS ST : EEE TR

il Ex by s = s = i i *I fo3

B 3% EE AN Iil L4 k1 il m aE s = & &8 5§ TN NN t 1) [ 1 (4]

i (©)B3A A5 28 71
e il - Rutin :

..:':F‘a ol ;- : | / :b Qﬂ.ﬂmi]l i
- g i W i i

d :_ ::L‘;l::—:ﬁ;t-—-""r—l-_.-_oih.-mh.__ﬂa._:_ : L {.;?\-h__._:.,._f::.._____,_.___

3 @ W ¥ W Ty W AN AN 2N

ZE A 3§ 3§ BN ODF NN N B & 3 &) AR @ O WE ORE O3 oW WA m
n

i 5 J % B - -
i P oS- D)BA G+ FE2 AL
P . / ! Quercetin
e M= -4 LV L ' s & :§
i e : e i
. . am i i e = LT i mw 1] [ 4] L1 AN an Irl e .l L] " an (e ar an e L] L L] um L1 L L] 1]
Fig.4. Chromategram of (A) &, (B) ®HE. (C) 715, (D) AEF dendropanax morbifura LEV. Extract.
- mEgle vRE A%e 1196R0, #E A5 FEEY MTE ARL

agilent-C 18 (4.6 x
=218 Rutin®]
F AIZHR.T) 11.926+ 2
EAI o] Ajet AlEHY
rutin®] gk Al
2o] AmnE
4 glel A

il
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12.148<, 7S 11.947+%, 11.99%H3 0.2 mog& 99 JafAA 24 =

A FAAZRe] A s 4 A3 F3H A4 FEE Rutine] AEE = £4 4

I3 20437.84 mg/kg oIF 1756555 mg/kg , 7h=

mg/kg & A HATH FFFo] Ha =2 AA o] Hi £ 2A34E YEWHe

H, F2 Tl Ad 2 Adz 24 S 2da Ve, Ase #§FF Aol 1
S

EfUAIRE =24 ¢Fe Ao R FAHAT Rutin®] vt 2 37598.30 mg/kg S & 4
ol Hth (3£3).

A4

Mean (mglkg) ¥l
(Rutin) oo e

= 20437.84
oA 17565.55
7h& 24510.55
A& 24673.22

# 3. Rutin A4 3=

x A A3 FEE 5 Rutin, Quercetin A3 HE A3 H 1A (validation &5)

¥
CKHSA = — Al = -
D lsem s BRI sAEAIRL
o $RIEASNPY
2 AYe HUALFEE 5 Rutin @ Qercetin o B £4 JH50{%3 Solst7| Y Hog(
- )M .
g = 2olet day
o= HESUSFEES S Rutin-Quercetin AIBY JE 2AEIN HBE Nl W2t YUATFEE 5 Rutin Y Qercetin O HAS 95} AIZE Soml O AF2A

+FEE T
30 #{3}0f 10ml FESAVES : 8 : Hbt= 50 : 20 : 8, V) 3101 SO°C =S HOA 1A12E SO
8

Rul
50] Bgot £ 045m YuQl TEZ oIt UV(DAD)E 0[83t0f

raslgAaxss = . i & -
1. %é%#vgg & Rutin—Quercetin  AIE® 2£(2014.11.17,A114-023 sonication. & Methanolg 0]
), 2@ AgLUCH 370nmojlA| EAjSt It
2. ?Ise e rEHE+-FES S Rutin—Quercetin, Jt 220l ZUEDA A2 5 Rutin 2 Qercetin O EA7HS0%E 31018 2T}, EERAT A[HRAA Rutin® & 128
& MSst2L R0 & AGHAIDl BHEILICH of, Queretin® of 28&CH0] HZEIUC0], BESYD AHEHO| spectrumO| SYFt 2oz =olg|9lo

s
O, O|F ECj2 A|® & Rutin % Qercetin ©f §&g HHI Zif Rutin @F2 1052:0.20mg/g,
Quercetin 8%2 299:007mg/gg LIEHACE.

vheY 9 AEY HEg Yfotol 1Y CHE €Ml Of 300mg¥ 3742l AIZE #sto] HEsIS
o, Rutin $12H€ 1213£019mg/g, Quercetin S22 192:007mg/g@ LIEIHOD, ¥zt BAHs 34
UEHLR] ool 1xpMelo] MEE =t Ruton2 9 16lmg/g &2 #¥S Quercetin2 o
107mg/g W2 &&e LERCh

Ao mE MY HES Y3l0) A2 300mge 7|FE22 80 100mgdt S00mge #3+ 3742 Al
2E 0|8ol0] MY TYSHA20], AZMHZO| I3 Rutin X Qercetin o YZO| Kto|& A HO|X
£ YU

sl

2% Helo Zup, i HY Ztol w0 Cfet M 3 ROIT MUYUSLL 14 Mg S el
HIO| K07t YHsH= AS HIG0, 0/F elsty| Yotol CHE YKo MEY NEE Fot2
FWBHGACt 1 AT, Rutin S 1258:040mg/g, Quercetin B 216:030mg/g@ LErC0D], X3
TR ZE Festo] Hote 0 Rutine| Yz #Y2 1169mg/g, FUEFTHARSD)E 76322 Lt
5100, Querceting] W B 227mg/g, AUBEEMA 217527 Lietsict.

& 1. BHEFFEES S Rutin-Quercetin AIBIHAE ZR2DH 12, 2.

BRIISMBHRRNE

A X: (FMS

EMYS :J|412107-0011 WERIN 20154 58 20
2 463-400 ZOIE HEAl (H@EDE 700 B2I0(HI0I2T3 BS 1018
& 3 031-628-2400(CHH) & & 031-628-0400,0401 www.hfood.or.kr
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6d. &d YaFEs ETIE AT AT AREE 2F L= FR

1. FF &A% 2 standard curve

#+% Rutin (Sigma Co., St. Louis, MO, USA)E 1 mg/mLe FLE7} HES
Methanol2 A %3 7S FxdAoz 39tk 9o BF=YAS WeLs AYreZ
sl M st FHo R AL T 0.001, 0.002, 0.005, 0.01, 0.05, 0.1 mg/mL= A% S
2 343t 045 pm membrane filter® o] #3 Zo 2 FFEHSRZ ALEsIR oW, &
T8 o] &t A3 FFE HFHCR FH Rutin FEFS oA

2. B899 FXRutin 1000 ppm sEZolA HPLC #41& 29tE 83l et
il

chromatogram®] HAH|o] w2 MBSO Axe

@Ak = 50 1 20 1 8, v/v/v) 200 mL Uﬂ*NEh:M] e 1

mLE ¥ ¥ S7FF 40 mLE ¥, 2A2HA dA4F 16 mLE Y9tk 332
°f #alo] 50 ml WlA=Zgkx=d HE F 10 ml _/]}\4 ol
&<t sonication 3T 919 sonication®t W =& gk

s
A7 mEeR gtE gE 910 AFE9S 045 um HE Q] FHE ofdtste] AY
o

=

0

I3l

m mlo m&
U 4>

o

FE =4
FAF 10 L
HE7] 34 370\5 nm
AP L= 40C
o] T A Wgg, B: 0.1% Formic aicd
& 1.0 mL/&

¥ 1. 29 azvEadgy =34

SR %)
N ZHE) IEEH
0 35 65
8 35 65
38 50 50
40 100 0
50 35 65
51 35 65
% 2. ol%4 27
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i

— 2 g FEE AZAE FAHAS A8 o 200185t rutin BAES dHES A
AR 1% formic acid’F H7Fe water®t MethanolS ©]&/3 S 2 3}l agilent-C 18
(46 x 250 mm. LD, 5 pm) column= A}-&3}¢] gradient elution #'H o =2 #2314t
Rutin®] H=FH& R2=0999, o2 £ AIAAS BTt 2T #F5 AHRT)
11.926 0. = u%ﬂ FA Alzke]l YERGTh 122 HPLC ©]4§ Rutin®] A9 eo] A3t

g Aol AT H Atk (Fig. 1)
= Al

BoAEYel ool 2AE FA WL FET WO rutind FHE A ortF 3WY 248
Atk ¥x: G po] AR AXYY P2 WE 222 ARcEIYNE 1wkl
Rutin® 327} &2 HeA G998 23 8 43 34 glo]l Aol &2 HAth
1500000
y = 13484x - 61280
W—— RZ = £.9996
500000
Rutin
0 ; ; ; .
0 20 60 80 100 120

r
iz
FU 5

utin standard curve

ﬂHN
éé

9] rutm-J g2 Al lotE 3‘?1}4

L we e #3 wE F
Welol AEHAT (Fig2)

o2l g ZZ=HPLC chromatogram

o A TR S A e 4.14. -

i Gm 0B NG u§ W6 HB 5§ 0% AE A0 An E8 Wo 8 &8 EF Gf MD AB 48 S0 o8
L]

Fig.2. Chromatogram of dendropanax morbifura LEV. fermentation of Extract.
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33 wE FEEY FY B2

— 23 N A7} 18389.99 mo/kg o B4 wolch el §3
g FE 59 chromatogram #24 A3} retention time 1710 AFo]2] peak o] 33 A4
FE=9 v8 A8 WA o] volxl AL g T & YA

=

4. Fd FEE dIAE 2 2EFEEY in vitroE T H 7t

A
M

1 &3 g9 in vitro 37}
1) TM3A| 3 2] Testosterone levels &4
TMS3 cellS 24-well palteo] 2x105 cells/mL 5%%2 Yi 37T, 5% CO2 Z7 4 )
Al At 24417 FoF wjokdt & 7} welloll stigmasterol(5, 10, 20uM) ¥} B-sitosterol(5,
10, 20uM)E A Blskar 2441 diF kT AE NS FHE $  Testosterone EIA
kit(ADI-900-065, ENZO Life science, U.S.A)E ©]&3lo] HAEXAHE HS A3}
ATt
< 2 S A3 A3} stigmasterolol A FEoE%
2HE o] Uk AS 13 tHp<0.05 and p<0.01). B-sitosterolll
Mo dxzas FAASE fFolgr wigte #E A Fokth(Fig. 3).
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Z 104
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=
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concentration(puM)

Figure 3. Effect of stigmasterol and [(-sitosterol on testosterone levels. Values
represent the meantSE(n=4). *p<0.05 and  **p<0.01 compared with the control
group.

2) HyO, f+%ol 2]3t Testosterone levels 74
TM3 cellS 24-well palteoll 2x105 cells/mL F%2 Y31 37T, 5% CO2 =74 Al
sttt 2447 FoF wigE F ZF wello]  Sbstigmasterol(5, 10, 20uM)I B
—sitosterol(5, 10, 20uM)¥ H0.(200uM)E A ]38lar 24X 7+% <t vl st Ab=olS

# 3+ & Testosterone EIA kit(ADI-900-065, ENZO Life science, U.S.A)Z o] &3}l H]
2EXHE 3FS A

— H:05 fr=stel TM-3 AlxE &A1 5 HEEXHE s 54

-

2 3t
stigmasterolel A= =¥ 2 S7H AS &8k tHp<0.05). B-sitosterolol A= Hz0:
Aty EAHCR §ol8 Wals BEE R Yrh(Fig. 3).

(A)
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0;.
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Figure 3. Effect of stigmasterol and B-sitosterol on H202Z2-induced testosterone levels.
Values represent the meanzSE(n=4). #p<0.05, significantly different from the con
group. **p<0.01 and ***p<0.001 compared with the H202-induced con group.

2. 34 g FE=9 in vitro H7F

1) PDE5S inhibitor assay
PDE5 assay kit BPS BioscienceAt 258 93t th. 96well plate®] ZF welloll 25ul.
FAM-Cyclic-3 " 5" -GMP % 1., substrate control welle] 25uL. PDE assay buffer,
sample welld] B2 FE55E AR 255 2/uLs Yl ¥HS A Y ZF welloll 5ul inhibitor
solution, 20uL. PDESAE ¥o] A20A 1A17F F¢ incubationdt it H3 4=+ 7]
34 475nm, 5437 518nm=E S A 5

OH

— PDE5 A8 &A4S =43 243 Fig. 104 HEo] AYUYRE g F55 2%
HZ AHEsds d 2% BT FrRoEHoR fFost AHsladrt yeErstoew(p
and p<0.001), DMBel H]&| DMPAIA ©f & AsiadE 2AH(Fig. 2).

(A)

A mlo

<0.05

1201

e
=
1

el

60+ Wkt

40+ Fkd

PDES activity (%)

W

control 1 3 10 30 100
concentration(pg/ml)

(B)
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'E. ook
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a
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Figure 1. Effect of (A) DMP (Dendropanax morbifera with fermented Lactobacillus
plantarum) and (B) DMB (Dendropanax morbifera with fermented Lactobacillus
brevis) extract on phosphodiesterase 5(PDE5) levels. *p<0.05 and *x%p<(0.001

compared with the control group.

120-

Em DMP
1004 g 1™ 1 DMB
Ly T
==
T 801
;
= 60+
E
= 404
]
e
204 IH |_'r_|
0~ T T T .
Control | 3 I'f ]

concentration(pg/ml)

Figure 2. Effect of DMP (Dendropanax morbifera with fermented Lactobacillus
plantarum) and DMB (Dendropanax morbifera with fermented Lactobacillus brevis)
extract on phosphodiesterase 5(PDE5) levels. #p<0.05 and #**p<0.001 compared with

the control group.

2) Western blot Analysis
TM3 cellS PBS=Z £ % RIPA lysis buffer® £3fA|7]3, AIXE &2 T 4TA
20459 13,000rpmo2 dAFEste] A5AS FEskAat. BCA WHoez did s
st 03 59 G A S 12% gelS ©]&3Fe] SDS-PAGE (sodium dodecyl sulfate
poly acrylamide gel electrophoresis)® #8399t SDS-PAGE7}F €4 & 300mA, 4T,
905 <t transfersle] polyvinylidenedifluoride (PVDF) membrane® 2 Z1o]A|Zt}.
membranes 5% skim milk®2 blocking % % membranes TBST=Z A1 12k
antibody (ERK, pERK, Akt, pAKT)ol ®-&AIZ T} 2%} antibody (horseradish
peroxidase (HRP)-conjugated affinipure Goat anti-rabbit IgG)E 1A 7+HE<E ¥H3-A]71
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yS|
&

%, ECL detection kitE A}-&3te] @ulad wtg <Fs

FA

fllo
ME
ol

—  Mitogen-associated protein kinasese(MAPKs)i= serine/threonine kinase@ A3 9]
=2 2 F3 T oudd AEwrge xEd #ofsta Atk ERKE FE  mitogen,
growth factorell &JsiA] ZAdum AMxe A AE 2 Bolo T3 98 Jgdsta
Ut PIBK/AKT A== A A3 AMES 243 e Alsdgy) d=dol

Al = A DMP
FE=EdA+= ERK, AKT <14Fstr7t H202 A2 skatoll  H] 3 %7}3}% s BHAt
(Fig. 4). DMBY] M ¥ %2 &3+ ERK 2% 2353l Az A1ES A6t A&7
He AN T= #ost= Aow HY DMP F=E9 4+ ERK, AKT <214tsle] &
ol % wish= e gkt
(A) B)
i - .
-ERK1/2 =3 = : - s saase
P e GREERE p ERK1/2 =——2p - j
P — —_— —
ERKIZ —> s wsew e ERK1Z —3 cume e o

y
!

PAKI —3 e e —

Akl = - — Akt —> as -
H202 {EOOIJMII + s + Hzoz {EOOIJM) + + +
DMP (10ug/mL) - + _ DMB (10pg/mL) - + z
DMP (100pg/mL) - i . DMB (100pg/mL) - g +

Figure 4. Effacts of DMP and DMB on p-ERK 1/2 and pAkt expression in the TM3
Ledig cells against H202.

1. A=

A 5= SD rat 6719 % FAHS AR =3 Aol AFEA AHAANIIEA F
Hotda, TEAEAY AASEEAE 2% 23+1 T, % 45+5%, WYL 1243 F71=
Abs 2 2AFAY 1793t 484170 H A s A (control), FH Gd F
=% 200mg/kg/day AT+ Fol+(DM), lactobacillus brevisE FZ3h 3z Wty F&55
200 mg/kg/day 7475l (DMB), lactobacillus plantarum= HZ3 33 2§ FE55
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200 mg/kg/day 74 T-Fol7 (DMP)O 2 F 4702 yo] AA e, 157 A%
o] 3}t

2. Testosterone =74

npx e A o] ¥ EdjeEWoRRE dAs AfHT F, 4000 rpmol A 101 DA
gste] dHS AFHSAUT. EHE HS Aoz Testosterone ELISA kit
(ADI-900-065, ENZO Life Sciences, U.S.A)E o] &3} Testosterone & #HS =43}
t}.

— =¥ FAF A Testosterone wHFS S A tx=" (193.36+76.58 pg/mL)ol
H]d) DM+, DMP<*, DMB<olA  ZHzb 841.84+193.89 pg/mL, 476.72+318.85 pg/mL.
320.77+118.61 pg/mL= Z7}stgon, DMl A HAEXAHE o] 714 wo] ZFrjst
AL FAedrt (Figure. 2). 9 98 9 BHg=o g% Hryt A7 821 9o ==
of YATER Aol M B AFS IRlskATh b 2 AFelA s FE v

FE=ES o] 83le] biomarkerE o2 84S HUEHA

i

1200+

-

>

>

=
|

800

600

400

testosterone levels (pg/mL)

200

Control DM DMP DMB

Figure 2. Effect of DM, DMP and DMB on testosterone levels.Values represent the
meantSE(n=4). *p<0.05 compared with the control group.

e Tel ugo] FAGEA wAge] B 4ol FASA viHle] w gl A
49 A9 A0 del BART ople @l Aol FBE WAL A8 G
4% Frbsa g, o 7ol met T
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|5 A 3% (late-onset-hypogonadism, LOH)"©. & =3l gl dwtx oz 75d7]
Ao AN YERE 4 A= AT A Table 1 ¥ 2} o] %
FHEE = Aol olyn HAEXRHE AIE 7 Hbst= Aol dnkd ot

Table 1. Clinical manifestations of late-onset hypogonadism

N

+ Reduced lean body mass, muscle strength and volume Body

» Loss of body hair Bady

» Visceral obesity gady

» Osteoporosis and stress fractures Bod,

» Reduced sexual desire and activity Sexual function

» Erectile dysfunction Sexual function

« Reduced frequency and duration of erections Sexual function

» Sudden mood changes, fatigue, anxiety, and a tendency
toward depression Mind
+ Disminucion de las funciones cognitivas

+ Sleep disorders pind

[international society for the study of the aging male, 2002]

A M AFAHE 22 dH F HE2E2HEY A EA = 12nmol/LE
7lee Asta o oA FA3dr] S8 T ES ol 2" o] AFT
Zhel whel T Esto] vk Aol Blgo] Ak Frhsta dv (Figure. 1).
™ <250 W250-350 M350 -450 D450 - 550 O550 - 650 D650 (noyg) )
113 1s5.8) l 101 (16 5) (.59 (19.4) o (715,3>'
123 (172} :. 90 (14.7) 5; .[.16‘;}" 24 uzo B8
144 (20.1) 107.(17.5) ——

T ARRALCRAE I L

|| |

84 (13. 7)

40-49 50-59

Figure 1. Serum testosterone by age group. Journal of Sexual Medicine (2014), 11,
583-94.

HAEAHE Aot 7Ad7] S AN Hehve 71 F838 A xo

Rol=o] gt=gaAl A A BASE TEEOR HAEXHE

st95 4= 9lt}. DHEA: 20"301:]]0]] 2 A o %3]] 70"“01] o] 2 %é‘}i%ﬂﬂ 20% O]S}
3

g
-
T
o
[J>
g

¢l LH®} FSH:= b“‘*i‘é% *@’&Oﬂ “H—Or =93 98 sl ZTERol E3 LHE
Leydig A3 W] LH 48

of A&
o] £ L THE b AE @% AN FEC] AFe 2 BulE o), oA
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Control;

in aging male rats.

- 150 -

Mo R AN Mo i oy I Mo | Ak H 9
Mo E T R =N ) - W
BE sz g M s %U_ & o

— — ) or !
G = B L

B = H oo MML%%@ " Nr "
T — =
Wﬁm%_g M1D,ﬂﬁ:% W o = Tg S
= — 1 ‘Mﬂ ~ Ot m ET ﬁo ﬂ_A;O wwrmo UT m M M M
N o Tz =3 2S5 < oy o a a A/
o_vﬂolxllA o%ﬁoﬂo} L
TR EE I 0 A b b ¢
. n o S TH B No — <
i o o e S g R g O
— — X — — )
mﬁzTVamﬂmﬁ E@%@Mm - o R g
Tgn XM o ﬂggm o ) ~ -
GV w g PR © TR
_mgo:ﬁ]wn ﬂ&mwﬂw% o wﬁg.% 2
— = = 9 uaCPo 0 ! N2l ¢
uuﬁ&o%ﬂ ﬂr.lxe%zlq - R o & :
N = T +i M o o S
=N — X o B o - r = N S "
,M*N_.oqﬂ_o..ﬂo ﬂ_o|2]1_ Wﬂl - zTﬂﬂ 3

3 X do 1 R S < ¢ ]
No =o I 4 T oy ~ 5
S < PG ™ Z o SR ~
—_ ~ fo]le} ! e
N T T T oo S @I LR BER p
NoAT <P T m g 0 s A 0 8
oy R AR 7o L ~ H N e s
o JJO B X i! ZI# ,_I/L M % io o ‘HOI % i
T ¥ 8y R P o P

o T e D P
P NG i g <~ ool a Aok :
P EEL wm Ta 4T RO I < s
S B @ O BN & T = w3
s SO - Al o £ I e
X 2oop N ~ S s g 3 & 2
P gr oW W o N o
A R B RV C e BTN (3 wdton fpog

®o B to g T o do T R P R °
e na TiZe weRs  EuRTgT
3 B! =~ < _ _ = T
TEERT T Lob®E Bt g P e a
SWEEA TS B E e o Sewa o
e o w WoERK B R R TN N

administration of DM, DM 50; 50 mg/kg of DM administered group, DM 100; 100
mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered group.
PC; mixure of dendelion and rooibos administered groups. The values are expressed

Figure 3. Effect of DM on body weight

as the mean £ SE.




Table 2. Organ weights in aging male rats

Groups Testes(g) Epididymis{g) seminal prostate(g) Liver{g) Kidney(g) Spleen{g)
vesicle(g)

Control 4.34+0.17 0.76+0.01 1.96+0.19 1.27+0.08 18.29:0.63 3.86+0.23 1.04+0.07

DM 50 4.32+0.14 0.73+0.04 1.98+0.10 1.23+0.08 19.18+0.75 3.96+0.16 1.09+0.06

DM 100 4.44+0.05 0.77+0.02 2.07+0.25 1.11x0.05 18.37+1.85 3.82+0.19 0.98+0.02

DM 200 4.37+0.20 0.73x0.03 1.92+0.22 1.25+0.14 18.17+0.58 3.79+0.12 1.01+0.08

Control; no administration of DM, DM 50; 50 mg/kg of DM administered group, DM
100; 100 mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered

group. The values are expressed as the mean + SE.

(3) ZEIRZE HAE
34753 95 dY ZEFEE (rotarod)E ©] &3t 52 AE&ATt. AT vhA
g dof] REIRZEE 52 20 mpme IAEER ZFA 2
Tk 2473 F, w3 249 s

o

— $EFP5Y o] JEAE Hrtsly] Yote] REREE HAEE Astgth
F EAS A3 dxa Hugs W DM Folwe] folatA F7kek A gl

400

—-©—- Control
- DMS50
5 3007 b —A- DM100
P
< -¥- DM200
< 200 A ab
3‘ 4
=
L
=
100 ab
—oa
0

T T T T
1 week 2 weeks 3 weeks 4 weeks

Figure 4. Effects of DM on Rotarod test in aging male rats. The rats were tested
twice on the rotating rod at an accelerating speed of 20 rpm until they fell off.
Control; no administration of DM, DM 50; 50 mg/kg of DM administered group, DM
100; 100 mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered
group. The values are expressed as the mean * SE. Different letters above bar are

significantly different by Duncan’s multi comparison tests (P < 0.05).
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Figure 5. Effects of DM on Rotarod test in aging male rats. The rats were tested
twice on the rotating rod at an accelerating speed of 20 rpm until they fell off.
Control; no administration of DM, DM 50; 50 mg/kg of DM administered group, DM
100; 100 mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered
group. The values are expressed as the mean * SE. Different letters above bar are

significantly different by Duncan’s multi comparison tests (P < 0.05).

(5) vlo] L wm}A A
A E A Fol & BolewoRRE dAs AFHS §, 4000 rpmoll Al 103 AAE
gt dAH4S AFHSFAT FElE dHS U o= Testosterone ELISA kit, LH
ELISA kit (ENZO Life Sciences, U.S.A), SHBG ELISA kit (Cloud-Clone Corp,
Wuhan, Hubei), DEHAs, FSH, GnRH, inhibin (FineTest., Wuhan, Hubei), PSA ELISA
kit (CUSABIO, USA)E ©]&3te] npo] emtA & FA4 ek th

o 12

SA% Ay AF Fo A= EeE T
AT-Fol3 A3 Testosterone & #o)
i ol

AL FoAF M 7 Ae 9

- 152 -




ot (Figure. 5).
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Figure 5. Effect of DM on testosterone levels in aging male rats. Control; no
administration of DM, DM 50; 50 mg/kg of DM administered group, DM 100; 100
mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered group.
PC; mixure of dendelion and rooibos administered groups. The values are expressed
as the mean + SE. Different letters above bar are significantly different by Duncan’s
multi comparison tests (P < 0.05).

— A2 A% =2Edo] SHBGE 543 Ay tixad Hls| DMolA #2o4

IA A3 AL syt DM Fo® SHBGZF #HAadte] ol ZA3H
testosterone®] & TVHAZET A5S &5 AT (Figure. 6).
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Figure 6. Effect of DM on SHBG levels in aging male rats. Control; no
administration of DM, DM 50; 50 mg/kg of DM administered group, DM 100; 100
mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered group.
The values are expressed as the mean *= SE. Different letters above bar are

significantly different by Duncan’s multi comparison tests (P < 0.05).
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A (Figure. 7).
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Figure 7. Effect of DM on DHEAs levels in aging male rats. Control; no
administration of DM, DM 50; 50 mg/kg of DM administered group, DM 100; 100
mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered group.
The values are expressed as the mean * SE. Different letters above bar are

significantly different by Duncan’s multi comparison tests (P < 0.05).

Al . 7}
2% %4 A3, GnRH7} DM 20070lA #24A S7ret9 i GnRH F7el o4
LH ¥ FSHZ S7Fsk A8 213519 th (Fiugure. 8).
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Figure 8. Effect of DM on neuronal hormones in aging male rats. (A)

Gonadropin-releasing hormone (GnRH) levels, (B) Luteinizing hormone (LH) levels,
©) (D) Inhibin levels.
administration of DM, DM 50; 50 mg/kg of DM administered group, DM 100; 100
mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered group.

SE. Different letters above bar are

Follicle-stimulating hormone (FSH) levels. Control; no

The wvalues are expressed as the mean =

significantly different by Duncan’s multi comparison tests (P < 0.05).

A7 v o) ol A

H1

(Figure. 9).

£ =)
1 1

PSA (ng/mL)

N
|

DM 100

T
Control DM 50 DM 200

Figure 9. Effect of DM on PSA levels in aging male rats. Control; no administration
of DM, DM 50; 50 mg/kg of DM administered group, DM 100; 100 mg/kg of DM
administered group, DM 200; 200 mg/kg of DM administered group. The values are

expressed as the mean + SE.
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g Total cholesterol (TC), triglycerid (TG), high-density lipoprotein
(HDL)-cholesterol, glutamic oxaloacteic transminase (GOT), and glutamic pyruvic
transaminase (GPT)E A& & A 7](FUGIFILM DRI-CHEM 4000i, Minato-ku,
Tokyo, Japan)® =43}t

LDL cholesterol = TC - (HDL cholesterol + TG/5)

Atherogenic Index (AI) was calculated as follows:

Al = (TC - HDL cholesterol) / HDL cholesterol

Cardiac risk factor (CRF) was calculated as follows:

CRF= TC/HDL cholesterol

— H7 18t H 5 AFEFZ S testosteroned] FrAolA Fuk = 4 iy B4
FolA] DM Fol& 23 g3 Ado #A2axsE vy s =3 A3} triglyceride®t
LDL-cholesterole] DM 200l A o] d A FZastdtr (Table 3.). A8 A<
sMAst 2420 CFReF Ale= ti&at ko] f9o4 wsles yehu=] Ut =54 3
7V A3 45718 DM Fol7F 1HEAd S dERWA] kT

Table 3. Effect of DM on lipid profile and safety markers in aging male rats

Groups Control DM 30 DM 100 DM 200
Total cholesterol
) 12475 +14.00° 1062516052 1050018172 0616512
{mg/dl)
Triglycende
) 1592042720 13240417 45% 117.00+11.58% 0220113 548
(mg/dL)
HDL-cholesterol
S 3325t5.422 6135013 338 62.4012. 082 632413712
(mgz/dL)
LDL-cholesterol
. 23.18.£2 66° 206312 253 19.10+1 652 16.75+1.252
{mg/dL)
CRF 0.8310.03% 0.73x0.132 07210112 07410098
Al 1.8310.035% 1.7310.122 17210112 1.74 10,092
GOT 56.2012.752 606013112 60.40 +4.062 600013832
GPT 2540 +1.86% 24 80%1 838 234011 442 232010 582

Control; no administration of DM, DM 50; 50 mg/kg of DM administered group, DM
100; 100 mg/kg of DM administered group, DM 200; 200 mg/kg of DM administered
group. CRF, cardiac risk factor; Al atherogenic index; GOT, glutamic oxaloacetic
transaminase; GPT, glutamic pyruvic transaminase. The values are expressed as the
mean * SE. Different letters above bar are significantly different by Duncan’s multi

comparison tests (P < 0.05).
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2. 84 &d FEEo] wn ol nA= JF

7h M E

FABA7(HA2EAHE 29 S3030)E A7]% Aol (sexual dysfunction), 7]3&2
3} (mood changes) ¥ 4124 W3} (body changes) T4 YEeldth Al7]s A3}
R RS A R o i s )| L uERA B AFo M= AV e S HUlekeE o

%
2 9 222 wBF PSS

O+

Ho =z

FAFEE 50mg/kg/day A TFFdH(DM 50), 100mg/kg/day 7TFo+(DM 100),
200mg/kg/day 7ATFo1(DM 200), & 5o 2 Y o] A

ATEo] 289 A, AE Aot 14 Fo dAIY FAES 19 12 FrE g caged ¥
307t Al sS vy e E BEednt. A Jud el 5 s 9§ A
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ARAAE Fun s Hrles FAH GFe Fd S@tEe Aso JNATEA e AR
(mounting latency, ML), mounting 3!5~ (mounting frequency, MF), #l¢o] 4#H <9 &
ol AAd7FA ] AZF (intromission latency, IL), intromission 35 (intromission
frequency, IF)®} # % intromissionlA F WA intromission7}#¢] ZAel= A|ZF
(post-ejaculatory interval, PED-S ¥t 2 #2438tk (Figure. 1).

Grouping
(n=6) Treatment

3 | .
. Withdrawal of treatment
1 l_ (DM 0, 50, 100, 200 ma/kg/day) !—ll—w SIS QLM BRRD f

7 0 1 26 28 40 42 days
| |
Female Female
estradiol benzoate (100ugikg, SC, -48h) estradiol benzoate (100pg/kg, SC, -48h)
A \d
Female Female
Progesterone (5§ mag/kg, SC, -4h) Progesterone (0.5 mg/100g, SC, -4h)
. W R —— W
/ N f \
Sexual behavior Sexual behavior
30 min video analysis 30 min video analysis
ML{mount |atency) ML{mount latency)
MF(mount frequency) MF(mount frequency)
IL{intromission latency) IL(intromission latency)
IF{intromission frequency) IF{intramissian frequency)
PEI(Post-ejaculatory interval) PElPost-ejaculatary interval)
\ Testosteronelevels \ Testosteronelevels
- by e /

Figure 1. Schemic Experimental Design
— T FA7F A FHY Sl SEIbA o ARk A= Fig. 20 Yebd
th Aol 28U Aol tjxatel] HlE &3 FoTolA FoHUA AT
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0 day 28 day 42
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Control 50 100 200 Control 50 100 200
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Figure 2. Effects of DM on Mount Latency in Male Rats. On day 28 (final day of
sample treated period) and day 42 (2 weeks of sample withdrawal period after 28
days of sample feeding), sexual behavior was observed. The values are expressed as
mean * SE. Different letters above bar are significantly different by Duncan’s multi

comparison tests (P< .05).
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of 287l thzatel Hla & dd FEE

Treatment

oA oA S skt

Withdrawal of treatment
1 1

on day 28

Mount frequency
- N
T T

~
=]
1

0_
Control 50 100 200

DM

I 1
day 28 day 42

on day 42

Control 50 100 200
DM

Figure 3. Effects of DM on Mount Frequency in Male Rats. On day 28 (final day of
sample treated period) and day 42 (2 weeks of sample withdrawal period after 28
days of sample feeding), sexual behavior was observed. Different letters above bar
are significantly different by Duncan’s multi comparison tests (P< .05).

T A7 FAFAANA A A3} Fig. 4olA4 H o]

of thxwrel v FH G FEE FoToAM FAIA HAasATH

et AA Y e HAH 427

Treatment

Withdrawal of treatment
Il |

1
day 42

T
0 day 28
on day 28 on day 42
100
b
2 804
£
=
2 60
=
=
2
@ 40 -
E
S
1=
E 204

0

Control 50 100 200
DM

Control 50 100 200
DM

Figure 4. Effects of DM on Intromission Latency in Male Rats. On day 28 (final day
of sample treated period) and day 42 (2 weeks of sample withdrawal period after 28
days of sample feeding), sexual behavior was observed. The values are expressed as
mean * SE. Different letters above bar are significantly different by Duncan’s multi

comparison tests (P< .05).

- 159 -




oA S7kek= S B (Fig. 5).

Treatment Withdrawal of treatment
I Il |
I T 1
0 day 28 day 42
on day 28 on day 42
60 -
>
<9
g
2 40+
@
&
=
=l
@
=
£ 204
=
&
S
0 -
Control 50 100 200 Control 50 100 200

DM DM

Figure 5. Effects of DM on Intromission Frequency in Male Rats. On day 28 (final
day of sample treated period) and day 42 (2 weeks of sample withdrawal period
after 28 days of sample feeding), sexual behavior was observed.

— 3 WA intromission ¥ F WA intromission 3}7]7FA] 9] A|HE 4 A3 28U
Aol ol Hlel FH @A FE= FolwddA FolddA Hisks AS &l
t} (Fig. 6).

Treatment Withdrawal of treatment
1 |

l 1
0 day 28 day 42

on day 28 on day 42

~ w -~ n
< < < <
| | | |

-
<
|

post-ejaculatory interval (sec)

<
|

Control 50 100 200 Control 50 100 200
DM DM

Figure 6. Effects of DM on Post-ejaculatory Interval in Male Rats. The values are
expressed as mean = SE. Different letters above bar are significantly different by

Duncan’s multi comparison tests (P< .05).
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(3) Testosterone =74
28979} 428 o] mEAPZ FANS AHT T 4000 rpmol A 1087 FA R sl
4& AFAs G ByE S dd o= Testosterone ELISA kit, LH ELISA kit
(ENZO Life Sciences, U.S.A)E ©]&3} Testosterone %2 =433t}
T7 F oA Testosterone wH S S8 A3 28U A el thxtol H|3l

FEE AR FAA AN Srkske Ae s (Fig. 7).

X

gl

Treatment Withdrawal of treatment
I ]

1 1
0 day 28 day 42

on day 28 on day 42
2500+

2000+
1500
1000

500

serum testosterone levels
(pg/ml)

0_
Control 50 100 200 Control 50 100 200
DM DM

Figure 7. Effects of DM on Testosterone Levels in Male Rats. On day 28 (final day
of sample treated period) and day 42 (2 weeks of sample withdrawal period after 28
days of sample feeding), sexual behavior was observed. The values are expressed as
mean = SE. Different letters above bar are significantly different by Duncan’s multi

comparison tests (P< .05).

- 161 -




JINR-MEC-DM Confidentisl Qctober
HeAse JINR-MSC-DM
BULTERE
SHEBAAEY
wens

PHHEANEEHE DN

BUUSTEES SUUE7) YO O FEY U YHEE W AP 127,

SR, oFE7HY, BAMRUE ANHEAE

201544 108

CONFIDENTIAL

¥ eHEEBAME Good Clinical Practics(GOPIB F5dtol sHMsigadc o 83

FIEATEOH, MRS S0 Bol S T SAHG SHE F a4t

24 9 rdye

o

JINR-MCS-DM Confidantial

August 2015

13.de @ 2%

B EIs AUl B4 WOk HHE OMSS 15N BUUSSSE 9F A 287
BN O RRY U SHEE WA WD PUSME BT BeMy Oz
HMEEAIHOIT

B HMHEMES BE RE @AM +b & eodos § 103gel HERA
MEEOME BYHOE Ha0 F ATnly PME BRI BICYY 4TY YR B4
2080) 42 gRdyxE UL MUY AFAYNE RRANY, OB wEE
Eol 2 QHMBAHN Soduct wMNadY D@ B F 9o @Rout
PUHSAE PO BABUT FEUY NL B VHRUISFLER 209 BaMed

82 ARCETTL AEATHO BAE HHof T2t YUHSE AEE Y ERHACL

#EY Y7HE AP FEYUIE AUMESYPCIYAEPer potocol Setl, F RMHBAY
HEMo M2 MMHBAEE S22 APCYA 77Y0(0], L P IMHIAHY
oo M2 18 oY MUEAEE UHY T YIHSfey ) 80U (RO HUCk
MERS 25 THUAE THSR MUADA WOl =9 mEh AMS (Y347 §¢
AEF) ADAM (HEYEEFT APHIEE)L S22 AEAEE Yah UHAFFE
UEFEF domain (IHYZSTIF) & RRY Wi UOYMot AYAME HIEY Y
B7HE Al@aac

1% FaY 87t @20 amsel gdofy § 48T o RS o7 geuiem00s), @
HUSTEE U BOME § NI AMS E50 ME 43 uof g8 gF 25 F §9

B THHEACHe=0004, 0007), 2% §

H7URQ ADAM, SEEXE, XUHMEE,
UHASEE U U domain B4+ WA F HHE I EANez B9y Hot gue
LHg»005), B=2 ZFE F total testosterone @ bicavaitable testosterone 10| RAULLS =S

B0 A U4 12F F Reshl HEESICH-0041 0019)

BTG EE UM ATGAT 809 F 1500 GUANEULTISER BY Bebed

TN F 223 0)YEHEO| WHHECL & UHT 2 ojgthg 'wuo] Mot paAen),
56

- 162 -

B7ha7 98 127,




JINR-MCS-OM Confidential August 2015

Q4. 24 GAY WA U S2EXE YA Table 21 GHY NH W - 4N 127 § BEEAE waS0G

YULREEER

1 FUHERn-13)

2% QM WAIEN S=SAE [Total testostarce - tosterans, Bicavailab vzl
4 wrAnEg B [Total testosterane, Free testosterans, Bidavailable = P — 25 piaed
testosterone, SHEG (Sex hormone binding globulin)|§ G ZelY BE) g4 1 Total testosterone nATE amr 4
0540 0603 0815
" ng/ml) 17
G e 24 UG Table 80] 2248 .
N 24 TIAE Table 80 22012} Frae restosmarore 02 :
S 2 osn o178 0355
G R L] TELXE @8E HEY AL § 4HF 2 E¥Y ng/mi) 06
o " " o, " 202 1681 1942 ~
o8 RO [Ho|% VYSUp-005), BEURTE total testostérone 9 0363 = 0288 0953
090 065 083
o testos =2 XEA UE T Fos7 HeeEs 1, 0.01 . "
bioavailable testosterone RE2 X(E7t 4 F KLU @ReHACHE=0,041, 0019 50082  4B3ls ELRLHS .
. 0A04 0084 0505
(nmelrl) Al 7m 1587

Table 8. {¥ ¥ - 43 125 » $=2X8 WY Table 22. {RY YH M - Y¥ 127 3 s=gx2 Wy oo

Bai=z e p—
(n-38) = prealus®
o7 2 et OF 2 -
ik 07 127 posue 125 povaiue
o7 Lo ke 7 pvaioe’ Total testosterone apas d70s 5 [
oy fio T oum L T ome
Tersl testosterone an2: amze ks # i
3 % o081 0129 Dae Free tesmostsrons 085: 006t 006s
(na/mly 137 162 6048 613 o7
(na/ml 002 002 a0z
Free testosterane s 0w S s s
tng/mly o 003 . =e ; s 147 . 1472 . .
testosterone o e e s oss
fosvailible P ! ! !
S— 130: 170s oy T 1643 s o tngimLy
5 075 - 5 e = St 05z
058 075 058 057 Hied, s 0308 o284 0433
tmoliL) 2085
ssdst
0269 s oms oSz
e Table 23, @AW HH ¥ - 4% 127 & seenE =m g
Values are preserted a mean £ SO [ — P
SHBG: Sex harmane Binding globuiin ot pe pvalue?
U Analyzed by Paired ttest il 3 Lk
# Analyzed by Linear effect model for repeated measi Toest esiosay: ootz 038t 0465
%6
007
0105 os7 0820
(naiml 00 a0z
Bieavaiatie testonerone L83 161:
o115 osa7 0829
tngiml) 073 a9
SHEG 6280 S750+ -
_ on40 P s am
(nmoldy 71 2
Valuss are presanted as mean

¥ Anaiyzed by Pair

st
 Analyzed by Linear effect mode! far repeated measure data

e
il
1o
Ay
e
>,
k
—~ ﬂllﬂ
fo
]:olt
N or
R:)
El
o
s
i
of
QL
£
BN
=
it

o
ol
o
rir
ook

L
i
W
-] (
(il
o

-
# 2
of fol o

g
—lo‘r'{u“j'g
fobooy

2
-
il
Y
Og{jt
9#
2
or

M
e
o
T
e
fo
ot
i [
T
Lot
il
=2
X
© 0
X
I,
o

S
>
oft
ofr
o
s
Ir
N
o

2. FAYFo} HaE n virro APAP WY A3t &% U}
(1) Effect of Dendropanax morbifera on innate immunity (293Tcells)
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NF-KB

“1n 1l ol o on (1] 0 An

PMA 30 10 30 10 30 10 30 10 30 10 30 10

water W-H W-C W-EA W-B Wew

Concentration(jig/ml)

NF-kB +TLR NF-kB
0.25- * 0.6 -
0.20 ** * .
0.44 .
o 0151 a
s =}
0.10- 0.2- ‘ \ e
0.054 I_I | |
0.00 T T T T T 0.0 T ! ! ! !
+
+  Plo 30 10 3 Pllo 30 10 3
EA EA
Concentration(pug/ml) Concentration(pg/ml)

293 T cell& 96-well palteel] 1x10* cells/well2 seeding@ o] 37C, 5%

COx7 oA vl kst 24417 B<F vjerst & Z; welloll NF-kB-luc, TLR vectorE
0.5ug/well2 transfectiondt & 24413t FoF viFstar, thed 33 o HolAH ol E
2£3E (W-EAZE 30, 10, 3 xg/mlE *8]slar 4A17F F ol PMA/loS *8]slal 2443
v ok 3}t 24417 &l cell lysis &, lysise} luciferase 7] &8-S WH-3-AlA
luminometer& %3t =33t

I A3 2355 A 285 HlusiRs u, $3 oM EHolE 9=
(W-EA)7} 7} NF-kBE =7} AAY. 18y 23|38 TLR+NF-kBol| A+ A3
B97F b o Addded = & 4847 YA = 2t

(2) Anti-proliferative effect of D. morbifera on SNUC5 cells (th &<
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(2)-1 Anti-proliferative effect of D. morbifera on HCT116 cells (27
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(2)-2Anti-proliferative effect of D. morbifera on HepG2 cells (Z+$})
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(2)-4 Anti-proliferative effect of D. morbifera on SKBR3 cells (%)
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(3) Effect of D. morbifera on IL-6 production in RAW264.7 cells
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(4) Effect of D. morbifera on COX2 and iNOS in RAW?264. 7 cells
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(1) Effect of Dendropanax morbifera on T cell growth (EL4 cells)
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EA fractions
Concentration(pg/ml)

EL4 lymphocyte cellsS 96 well plateo] 7X10%cells/well2 53 & 33 FZE o
23 E | open column sampleS FE=HE A 447 3 PMA/loS A g)38te] 48h

Hj gttt CCK-85 A gd$ 450nm 3 =olA SRS A3 32 FE2F FoAAE
80%FEEC] 71 EhoH, FF B3 E Fol w-EAZ T cell growthell 7} &347}
3 w-EAS 9] fraction oA += fraction 1.o] 7} &37 F94th

(2) Effect of Dendropanax morbifera on IL-4 production (EL4 cells)
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(3) Effect of Dendropanax morbifera on T cell activation (EL4 cells)
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(1) Effects of 1-tetradecanol on the proliferation of EL4 lymphocyte cells.
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1.04

Fold increase

0.0 T
Drug - 100 200 300

Concentration(uM)

- (A) EL4 lymphocyte cells& 96 well plateel 10%cells/well2 ®F3 & °FE treat & 2
o ujek &3l CCK-8 assayste] 450nmell A =4 3819]th.

- (B) BALB/c Female 85# 9l A spleen< #&|¢F ¥, RBC buffer& AF83}o] red blood
cellse A A3 3 Murine spleen macrophages cell& 96 well plateo] 2X10*cells/well=
B3l oFE  treat & 3Y WY 3l MTT assayshe] 630-490nmeoll A =23}t

- (C) RAW264.7 cell& 96 well plated] 1X10'cells/well2 233+ 3 FE treat & 1Y
WjoF 33 MTSA 2 2, 490nmell 4 =4kt

- 71 A3}, 1-tetradecanolS 100, 30, 10 xM &3t o , (A) EL4 lymphocyte cells
growth= A s}, (B), (C) murine spleen macrophages cells, RAW264.7 macrophage

cells oA+ growth A &3 YeElUA] b=
(2) Effects of 1-tetradecanol on the cell proliferation of EL4 lymphocyte cells.

(A)

p—
=)
[]

)
N
[]

*k*

: *k*
*k*
0.0 T T

Spent media 50% - - - + +
30 100 30 100

Fold increase
(—]
L
1

<
=
1

Concentration(pnM)

- 174 -




(B)

i
=2
(]

)
[
1

*k*x

Fold increase
[—]
[* -]
[

0.4-
*k*%k
**k%* *k*%k
0.0 T
hIL-2 - - - + +
30 100 30 100
Concentration(uM)

EL4 lymphocyte cellsE 96 well plateo] 10%cells/well2 ®F3H  olw] mediacl
spentmedia 50% recombinant hIL-2E& o] *g|stal oF&E treat & 2 v 3t
CCK-8 assayste] 450nmollA =AstH . Tetradecanol®] EL4 cell growth A &3=
spentmedia 50% *]#](A), recombinant hiL-2 (B) &, 1-tetradecanols 100, 30 xM | &]3}
%S u, EL4 lymphocyte cells growthE 3] &E-A] 7t}

(3) Effects of 1-tetradecanol on IL-2 and IL-4 cytokine production in PMA/lo induced
EL4 lymphocyte cells
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(B)
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Concentration(uM)

EL4 lymphocyte cellsS 48 well plateo] 10°cells/well2 B33 & oFE A 4A17F &
PMA/lo& A glste] 48h vl Fstar, I 3 Asdnt dojx R&D system IL-2, IL-4 ELISA
kitE o]83tod cytokineS 450nm F3FZolA =H3sIF T EL4 lymphocyte cellsoll
1-tetradecanolg 39S uwl, 10~100 M F=olA IL-2 cytokine AHA-S A3 JA|5FA
©oH, IL-4 cytokinee 100 uM s=olA Attt

(4) Effects of 1-tetradecanol on promoter activity of NF-kB, NF-AT and AP-1 in
PMA/lo-induced EL4 lymphocyte cells.
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(B)
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EL4 lymphocyte cells 6 well plateol] 5X10°cells/well2 ¥F3 % DNA (3-5 mg)=
36-48h transfectiongt ¥, cell-& ThA] 34314 centrifugested 96welldl] ThA] & 53} o
oFE A 447 & PMA/loS A g]ste] 24h ®jkdit). cell S lysis &%, luciferase 7]
A3} vk--AlA luminomiterZ =43tk EL4 lymphocyte cellsel] (A) NF-AT (B) NF-kB
(C) AP-1 transfection ¥ , l-tetradecanol ¢f&E&3E EJ3HTHY, 1-tetradecanolo]
NF-kB reporterE A&t}
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W.-2 in vivo n}$-2E o] &3 A7) A ey Bt

(1) Effects of 1-Tetradecanol on the change in ear thickness of mouse ear induced by

repeated application of oxazolone
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(1) Effects of W-EA on EL-4
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(C) Splenocytes
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- EL4 lymphocyte cellsS 96 well platee] 10%cells/well® HF& & k& treat & 2Y

H &F &}a2 CCK-8 assayshe] 450nmol| Al =43kt

- BALB/c Female 8F% oA spleens #8|gF ¥, RBC bufferg AF83}d red blood

cellse A4 & Murine spleen macrophages cell& 96 well plateo] 2X10cells/well &
E33}3L ConA (T cell metogen, 1 xg/ml )3 k&S treat F 29 wjF stz MTT

assaysle] 630-490nmell A =431t

- BALB/c Female 7% spleen¥ lymph nodeE =5 &2l H, RBC buffergE A}&3}

o] red blood cellsg #A|A3FATE L thEol micro beadZE ©]-&3le] columnol] AZE 5

FHAA positive CD4+ T cells% B3t th. CD4+ T cells 96 well plateel]l 5X10%cells/well

2 EF3 F oFE treat F 29 #jeF 3t MTSAE 3, 490nmol| 4 =43} th
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g2 A = FE=F 0pgml AstAS w, (A) EL4 lymphocyte cells growth&

ot I FEES 4k FEEXE oA HE, RESE
st F571A &2 EL4 lymphocyte cells growthE 3<eld Az, B &
W-EA (o ZolAHICIE F)S 30ugml HE3a& o 7 TAE 524 a37F F34t.
w3 g 2oA 23 (0), (D) murine spleen macrophages cells, CD4+ T cellsol| Al =&
g A THAEE SAAAT

dob Az ol
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(2) Effect of W-EA on IL-2 and IFN-y production by EL-4 T cells, murine CD4" T
cells, and splenocytes

(A) EL4 T cells
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(B) Murine CD4" cells
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(C) Splenocytes
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- EL4 lymphocyte cellsS 48 well plated] 10°cells/well® &
% PMA/los A glste] 48h vj st Th

- BALB/c Female 8% ol 4 spleens #&|3 %, RBC bufferg& A3} red blood
cellse A A3 3 Murine spleen macrophages cell2 48 well platee] 1X10°cells/well=
EF313L ConA (T cell metogen, 1 xg/ml )3} FES treat $ 2 Wl I3t o

- BALB/c Female 7% spleen3} lymph nodeE =5 #8]¢F ¥, RBC buffer&
AHE-31e] red blood cellsS A ATFAT. 1 tholl micro beadE ©]-&3F4] columnel
MEE FHAIA positive CD4+ T cellse &2|3F3th CD4+ T cellsi= 48 well plateol]
1X10°cells/well & 233 % EL4 T cells 3 593 A2 FE HE syt 1 &
A5 At Adoja R&D system IL-2, Biolegend IFN-r ELISA kitE ©]-&3&}¢] cytokine2
450nm FF =4 S

- EL4 lymphocyte cells, murine spleen macrophages cells, CD4+ T cellsdl] &2 R&E&
W-EA (o ZolAHOlE F)& 30, 10 xg/mls AHE 3RS W $% &= [L-2,
IFN-r cytokine A o] A A3 F7}s5 T
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(3) Effect of W-EA on IL-2, NF-AT, NF- x B, and AP-1 promoter activity in
Allo-induced EL-4 T cells
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(D) AP-1
124

Fold increase

Lo Ml

PMA/Io + + +
D. Morbifera - 10 30 - 10 30
W-EA W-EA

Concentration( pg/mL)

EL4 lymphocyte cellse 6 well platee]l 5X10°cells/well® #3F3F % DNA (3-5 mgE
36-48h transfectiondt %, cell& thA| 3 4=3}¢] centrifugeste] 96wellol] thA] B 53} o
o2 A 447 & PMA/loS A @]ste] 24h wjkdtt). cell S lysis &%, luciferase 7]
A3} HE-S-A1A luminomiter 2 =43}t

EL4 lymphocyte cellsel]l (A) IL-2 (B) NF-AT (C) NF-kB (D) AP-1 transfection % 332
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ZHE mouse survival
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(1) Antioxidant activity of W-EA
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(1) Cytotoxicity of Dendropanax morbifera extracts on B16F10 cells

cytotoxicity
= DP 500ug/ml  300ug/mi 100ug/mi 30ug/mi 10ug/ml
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BI6F10 celle 96-well palteol] 3x10* cells/well2 seedingdt 3o 37C, 5% CO:

Z A FA T 24A12F EF Wi & b welld &3 & FEFES 500, 300,
100, 30, 10 wpg/mlE Agstar 7242k ¥ieF stk a-MSH 5ol wet &<lafofstr]
gl #oll a-MSHE oFE g 2417 Foll 100nME A 2] s+t MTSA kS 22l 3led 490

nmell A FFEE SAHAIT.T 23, F4 o FEE2 A FA YA Lsith

(2) Mushroom tyrosinase activity of Dendropanax morbifera extracts
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blank DP 500ug/ml  250ug/ml 125ug/ml

L-Dopa (10 mM)® &2 ¢ F=+& 500, 250, 125 pg/mls 1:12 WA ¥-§& A &

Mushroom tyrosinase (200U/ml) = &]3te] 37C 108 F<F ¥k3-3}a1, ELISA reader 490nm
F3E AT

Mushroom tyrosinaseE Al-&3ste] &2 & FEE9| tyrosinase A3 &S 221 s+ A,
500, 250, 125 xg/mlZ A &3tH-& v Mushroom tyrosinase activity= A &E37F A
=3

(3) Melanin contents of Dendropanax morbifera extracts on B16F10 cells
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o a-MSH 7o & 548 g2 23 a4 542 e &t
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(4) Intracellular tyrosinase activity of Dendropanax morbifera extracts on B16F10 cells

Intercellular tyrosinase activity
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Regional Symposium “Jeonnam Bioindustry Foundation”

Development of Functional Foods Using Local Resources in Jeonnam Region

Chair: Jong-Bang Eun (Chonnam National University, Korea)

RSJB-1 10:00-10:25
Introduction of Jeonnam Bioindustry Foundation and Affiliated Research Institutes
Hyun Kyung Shin (Jeonnam Bioindustry Foundation, Korea)

RSJB-2 10:25-10:50
Effect of Purple Sweet Potato Extracts on Antiobesity In vifro and In vivo
Ji-Hyang Wee (Jeonnam Bicindustry Foundation, Food Research Insfitute, Korea)

RSJB-3 10:50-11:15
In vitro and In vivo Effects of Oenanthe javanica Extract on Memory Impairment
Eun Ju Yang (Jeonnam Bioindustry Foundation, Food Research Institute, Korea)

RSJB4 11:25-11:50
Effect of Dendropanax morbifera Extract and Its Fractions on the Relaxation of the Rabbit Corpus
Cavemosum Smooth Muscle

Sunoh Kim (Jeonnam Bﬂdm Foundation, Instifute of Natural Resources Research, Korea)

RSJBS 11:50-12:15
The Protective Effect of Aqueous Extract from Perilia frutescens Briton var. acuta Kudo Acule
Alcohok-induced Liver Injury in Mice
Chulyung Choi (Jeonnam Biondustry Foundation, instiute of Natural Resources Research, Korea),
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JINR |eallanamda Instituiz of Wl Effect of Dendropanax morbifera extract and its fractions on the
Resources Research Relaxation of the rabbit corpus cavernosum smooth muscle

Myung-A Jung’, Eun-Jin Choi, Dong-Wook Lee, Sunoh Kim
Jeonnam Bioindustry Foundation, Jeonnam Institute of Natural Resources Research, Korea

Erectiis dy EDY} Is saxual dy 4ion charactsrized by the Inability fo aftaln or malntain an penlls srscton of the pents durtng saxual performance. Tha objective of this atudy
wag tn sxaming the retaxing afect of Denoropanay mortera (DM sxiract and K fractiona on the sawual function in rabblt corpus cavemcaum [RDCC) smooth muscls. Aqueous sxiTacts
of DM was fractonated In haxane, chiorofomm, sthyl scetats, butancl and aguecus fraction. Wa atudied the corfirmation of quercetin as & maksr compound in DM it showsd 3 high
lknesarity In ihe calibration curve with & cosMcient of comslation [R%) of 0.95. Guercetin was found In waier axtracts of DM | 1451.5¢ ugig. Guercetin]. The sfMcacy of DM was evalusted

using cascade system and suparfused with warmed and oxygenatad (35% O, = 5% C0,) Krebs solullon. RBCC were precontractsd with phamylept (10105 M) T tha basal
fons, DM {0.5, 1, 2 mg'mi) or fractions (0.5, 1. 2 mgimi) caused a -dap The fowsat relaxstion was showed at butanol fraction and highest relaxation was
showad at athyl acetats fraction on RbOC amooth muscls. These results supnast that DM and fe fract frs inducsd of COMpis CEveToaUn smooth
muscle bn rabbit

Fenile srection I 2 PIOOREE L of gmooth musole of the corpes cavernosum and s ascoolated artericles. Thic relaxation prooecs resuls in an inoreaced fow of
blcod Indo tre trabsoular cpacas of the SHrpora sAVSMOCa and sould further saucs the srection of panls. Ersablls dychenoBoniED) o defined ac the inabffy to aohisve and mainksin an srestion
cutfinlsnt for catictactory cexual performancs. ED b 3 sommon problsm of approximately 50% of men aged 40-7D yearc. Carsnt pharmasologioal treatment for ED Insdudss the oral,
el amd wtion of 4 druge. Oral pharmacotherapy Ic fhe moct sffeative therapy for ED whn the highsct patiend prefersncs. Oral phocphodiscisrace

L

type & (POEG}-InRmitor(siicena), tadatafll and wardenafil) are cupsrior in sffeatrwenscs to oantrally soting druges lap phing and y ). D Lawsllls far
ugad in Korea for a variety of diseace. In the course of cur ctudies on twatment of ED, we found that Dendropenas morbiforaiDM) sxtract and tic fraction induced relaxation on the
rine{FhE}-precontrasisd corpus savernceum. in fhic cludy, we have oharactsrized ite affect of DM sxtract and e fractsonc om rabbtt corpuc cawemocum by ucing organ bath

BXpasiments.

HPLC condition for Quercetin Rabbit corpus cavernosum{RbCC) preparation QOrgan bath experimant

Mals Naw Zaaland whits rabbit(2.0-2.5kg) Soomtr forse-displacensen b
syt Condition IFT0%, Grass, AD inatrusmst, Cokoriia
Colmn Aglem-C18 (45 X 250 mm, LD.5gm Anagsthatized With pentobarital sodium | s o Uy
Moblis phass 8 m.‘:’,ﬂ“;’ 0.1 % formic ackd the 4 o] |l 208, M Rt "
p 3 LB c F g P u RDCC ched in krebs
Gradant Condition 0-8 min (35%), 8-38 min (35-50%). 38-20 gmm tunilca dbugines | Aier a stabilization period, sirips were preconiracted with |
min [S0-1007%) , £0-50min [100-25%), i Phanylaphrina{PhE] 1X10-M
SO-51min [35%). 51-55Min{35%)
e Jiratin Stripa of RDCC superfusad In a cascads syatam with | ‘
Injection voluma 10Ul Warmed{37c ) and oxygenabed(35%00-5%002) Relaxation responsa of DM(05, 1, 2 mgimi} and |
IFi-Datector IT5nm it Its Tractions(0.5, 1, 2 mgmi) |
Column ar Srips ware preloadad with 19 of tension and allowsd fo | }
Sy eetoct oot 68 Physiograph analysis (Lsbohart softwars) |
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J.NR becmicihoiadi - EXtract on Hydrogen peroxide-induced Testosterone
Production.
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Abstract Protective effects of Dendwmpanar merbiBra
L. keanee s {00 ) againet aleoha] -indisced 1iver injery in mt
hepmiocytes amnd rats were invesfigated. Cell wishility
increased awd nmmally elevated inracellular BOS lewls
were redieced in cells trested with exmracts of DM {DMMW)
e fire sthano] reatment, compared with cells treated with
200 b sthanal . DWW adminisration wit ethano] nesslied
in revention of ahaml-indueced hepatoxicity de
reductions of senan aspanae aminotrans ferase and alanine
mnincmmEfemee lewk, DMW ampplemenation redeced
formation of malondialdelede, and inhibied redictions of
hepmtc glumthione, caalase, glutdione-S-ransfoma,
whmdiione edsctase and phasthione perocidase levels,
oomparad with me administered ethanol, and suppressed
emgression of cytochrome P50 2E] that was elevated by
efhane] adminigration, DMW mduced blond  ethanol
ocawraions, sl enhanced akedw] dehydropenase and
aloohnl delydropensse activities that are fypically decreased
by ethanal adminisetion, compared with ethanol-adminisonad
rats DM exened hepainprotective effects apminst aloohol-
induced hapaineyte injury,

Keywords: Dendopenar morbiire Lev, aleoholic liver
damaee, oxidative stress, aloohal, hepatoqprotective effect

longinode Bae, Sipe Kim, Somoyomg 1ee, Fongm Chon, Syong-A

.lmg.{'hlgﬁkmg Joarvim Na, Jae im K im, Semod Kim $S5T)
Itimae of Nammd  Hesooross Research, Sanghesmg,

.l-anm'm Sragil Koren

Ted: +ET-S1-B0- 2010, Poc: +E2-61-864.TIOS

Femnail: mmodiFSoonen ac oy

&) Springer

Introducton

Aleoholic liver disesse (ALD) & & common oomse Qe nee
of long-em aedw] o and i 4 majr cmse of
morbidity ard momality warldwide. ALD enconpassss a
broad specmuun of inorphalegical feanes, mEnging froan
steatosis with mininal injury © more advanced liver
damagce, including stestchepatts and Olysisicimboss | 1.
Aleohal B mostly mombolized in Gwe lver by aleohol
delyrdrooenase (ADH) that is present in e oytoeol,
cytechrome P4S0, asbfamily e, and polypeptide | (CYP2IEL)
in the endoplaanic redouhim, and catalase (CAT) in
perismnes, o fiorm acelkdshyde, then catsholized imo
acetic acid by aldelyde dehydrogenase (ALDH) (.
Among e mechanicms implicated in the pathogenesis of
ALD, free mdical-medated oxidative sress has received
increasing mterest  Alechol dehvydropenase i the major
enzymatic pathway for eddizing ethanol © acetaldelnade.
However, after chronic heavy akohol consumption, the
microsmmal sthannl-oxidizne system (MEOS ) pafvway of
aledol metaboliam becsanes more important, Mo@bly, the
activity of de MEDS pathway is enhanced after chronic
ethonol exposire, partly dee to o increased ftal P450
comtent, specifically, induction of CYPIEL, a member of
the P450 family thet exhibits a high catalyvtic activity for
gdhanal (341 CYP2El-indeced oxidative asress i the
result of ersssed smowns of inraceliulsr pro-ooidanm
spocies, swch as hydropen poroxide (Hao(b), hoadrocy
radicalks (O0H7), and ssperocdide anion mdicals (0] High
intracelluar levels of these molecules, collectvely called
reactive oxymen gpecies (RS, can lead to mitochsondrial
damage, DA modification, lipid peroxidation, elevated
eviokine production, and even cell deafi, In mammals
ROS can result in 3 munber of pathological conditions,
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Effect of Aqueous Extract of Dendropanax morbifera
Leaf on Sexual Behavior in Male Rats
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Abstract Sexnal fimction in an mportant of the quality of life and subjective well-heing m humans: Successfil
treaiment of sexmal dysfunction may imgprove not only sexmal relanonchips, tut also overall quality of life. The
objectve of this shady was to determine the effecs of Dandropanar morbgfera (DM) Lev. leaf extracts on sexual
behavier and testosterone levels in male rats. Three different deses of DM (50, 100, aad 200 meke/'day) were
administersd orally for 28 days. On day 2§ (finsl day of the sample reatment period) and day 42 (after 2 weeks of
sample withdrawal period following 28 days of sample meament), serum testosterone levels and sexmal behavior of
ras were determined, including mount Frequency (MF), intromission frequency, mount latency (ML, the time from
miroduction of the female to the male to the first mount), intromiszion latency {IL), and post-gjaculatory interval
(PEI). ML significantly reduced, whereas MF increased in the DM group. The DM group slso had a reduced FEL
The oral administration of DA significanfly increased serom testosterone levals compared with those in the conmol
zroup. The results of this smdy dememsirate that an agueous exmsct of DM represents a wsefl netural resource for
the management of sexnal finction,

Keywords: sevial behavior, testasterone, erectile dysfinction, Dandropan: movbifera

Cite This Article: Mymz-4 Jung, Eyo-nyeo Ok, Eun Jin Choi, ¥u jin Kim Donghyuck Bas, Dool-Ri Oh,
Ei man Eim Dong-Woek Eim, and Chul-yung Choi, “Effect of Aqueouws Exwact of Dendropanax morbjfra
Leaf on Sexual Behavior in Male Rats ™ Journal of Food and Nutrition Research, vol. 5, no. 7 (2017): 518-321.
doi: 10.12691/jfar-5-7-10

plants as supplements to energire, vitzlize, and ultimately
improve sexual function.
1. Introduction Dendropana: morbifera is 3 subtropical broad-leaved
evergreen Tee belonging to the family Araliacese.
Sexnal fimction is an important component of quality of — Lacguer from DM has a golden color and is wsed as a
Tife and subjective well-being in bumans, Erectile dysfinction  vamish in woodworking and metslworking [7]. DM is an
(ED) iz cme of the most common sexval dysfmctions in endemic species in South Korea, found namrally only in
men [1]. The sssociation berween androgen: and erectile  sowthem regions [8]. It has also been cultivated on Jindo
fumction at the penpheral level has been established [23],  Island, Suncheon City, and Wande Island in South Eores.
with androgens acting on the central nervous system to Several parts of DM are used in folk medicine for the
serve 35 impormnt modulators of male sexmal behavier,  eatment of migrsines and dysmenorrhea [9]. DM Laveille
including libide, The frequency of ejaculadon and sexual  extracts have been reported to exert varous effects,
intercourse comelate with semum testostercpe levels o  mchding immumne sctivation ageinst cancer cells, antiodant
the normal to subnormal range [4]. Sexusl problems are  effects [10,11] ang-disbetic [12] and insecticidal effects
widespread, and can adversely affect mood and inferpersonal  [13]. In addition, its anti-complement [14] and antibionc
functioning [5]. Male sexumal dysfunction (M3DY) has  effects on liver disesses have been smdied This smudy
varions etiologies, inchuding persomal lifestyle, androgen  therefore evalusted the effect of DM oo sexual behavior
deficiency, aging, peychological disorders; as a side effect  and serum testosterone levels in male rats.
of antihypertensive, psychiamic, or antulcer medications,
antidepressants, or antamdrogens; as well as chromic
medical conditions such as disbetes, hypettension, and 2. Marterials and Methods
polmonary cancer [6]. In general, the mechanisms leading
to mormal erectile fimetion imply fnter-comnections amonz 3 1, Preparation of Extracts from DM
neurons, srigted perineal mmscles, and androgens, which
are rasponsible for maintaiming seamal behavier m adults. DM was obmined from Jindo, Jeollanamdo, Souath
or severa] hundred years, men have wsed locally grown  Forea, and was washed with water three times and dried
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Tetradecanol reduces EL-4 T cell growth by the down regulation of NF-xB
mediated IL-2 secretion
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ARTICLE INFO ABSTRACT

Keywords: Tetradecanol is a straight-chain saturated fatty alcohol purified from Dendropanax morbifera leaves. We found
Contact dermatitis that tetradecanol (30 uM) reduced specifically the growth of T cells such as EL-4 T cell and isolated murine
1L-2 CD4" T cells. In this study, we investigated the effects of tetradecanol on the regulation of interlukin-2 (IL-2), a
NExB potent T cell growth factor. Tetrad. 1 signi ly inhibited IL-2 secretion in EL-4 T cells activated with
?:;Ial r— phorbol 12-myristate 13-acetate (PMA) plus ionomycin (Io) and also in isolated murine CD4* T cells activated

with anti-CD3 and anti-CD28 antibodies. Next, we d the effect of d 1 on the transcriptional
activity related to IL-2 production in T cells. Tetrad: 1 d d PMA/To-induced promoter activity of NF-
B in EL-4 T cells, but did not show any significant effects on the promoters of activator protein 1 (AP-1) and
nuclear factor of activated T cells (NF-AT). Tetrad 1 inhibited IxkBa d dation and nuclear translocation
of NF-xB subunit, p65 in PMA/Io-activated EL-4 T cells. These results suggest that tetradecanol might have
immunosuppressive effects on T cell mediated disorders. Using a chronic allergic contact dermatitis model
induced by repeated application of oxazolone, we showed that tetradecanol reduced ear thickness induced by

oxazolone.

1. Introduction

Immune-related diseases are increased these days and T lympho-
cytes have important roles on immunomodulation. When naive T cells
encounter antigens presented by antigen-presenting cells, interleukin-2
(IL-2) is synthesized and secreted by the stimulation of the T-cell
receptor (TCR)/CD3 complex with the CD28 costimulatory signal. IL-2
drives clonal expansion of the activated T cells and prompts cell
differentiation to acquire effector functions (Smith, 1992). Hence, the
appropriate production of IL-2 is an important determinant of the
magnitude of T cell-dependent immune responses. The production of
IL-2 is mainly regulated at the transcriptional level through multiple
transcription factors. The nuclear factor of activated T cells (NF-AT)
associated with activator protein-1 (AP-1) has been reported to bind
several motifs within the IL-2 promoter (Rooney et al., 1995). The
binding of nuclear factor kappa-light-chain-enhancer of activated B
cells (NF-kB) in the IL-2 promoter activates a canonical site for NF-xB

* Corresponding author.
E-mail address: kimyr@chonnam.ac.kr (Y.R. Kim).
* These authors equally contributed.

http://dx.doi.org/10.1016/.ejphar.2017.02.002

and transcription of the CD28 response element (Hoyos et al., 1989).
Cyclosporine A and tacrolimus inhibit IL-2 production and represent
the mainstay of i p therapy in tr 1 ion (Kalli
et al., 1998; Marienfeld et al., 1997). The mechanism of action is the
inactivation of the Ca/calmodulin-dependent serine-threonine phos-
phatase, calcineurin, leading to the inactivation of NF-AT, a transcrip-
tion factor that is required for the expression of IL-2, interferon-y
(IFN-y), and granulocyte-macrophage colony-stimulating factor (GM-
CSF) genes (Ferraccioli et al., 2005).

Immunomodulatory herb plants have been studied to treat inflam-
mation and immune-related diseases. Dendropanax morbifera Leveille
(Araliaceae) is an endemic species growing in the southern part of
Korea (Han et al., 1998). Several studies have revealed Dendropanax
morbifera to have diverse therapeutic potential such as anti-cancer,
anti-thrombotic, anti-diabetic, anti-oxidant, and anti-inflammatory
activities (Akram et al.,, 2016; Hyun et al., 2013; Kim et al, 2015,
2014; Lee et al, 2013; Moon, 2011; Yu et al, 2012a). Active

Received 13 October 2016; Received in revised form 5 January 2017; Accepted 2 February 2017
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upregulating NF-AT-mediated IL-2 secretion
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Jung Up Park, MS

Jung Up Park, MS
Bok Yun Kang, Ph.D.
Young Ran Kim, Ph.D.

Dendropanax morbifera Leveille (Araliaceae) is an endemic species that grows in
southwestern Korea and has been used as a folk medicine. Several studies reported
that D. morbifera leaves have diverse therapeutic potentials. We found that the water
extract of D. morbifera leaves increased the growth of EL~4 T cells. The water extract
was divided into five fractions: -hexane, chloroform, ethyl acetate, -butanol, and water
layers. The ethyl acetate (W-EA) fraction showed a more significant effect than the
other fractions on the growth of EL-4 T cells, splenocytes, and isolated murine CD4+ T
cells. In the study, we evaluated the W-EA fraction for its immunomodulatory effects
focusing on T cell functions. First, we tested the effect of the W-EA fraction on the
regulation of interleukin-2 (IL-2), a potent T cell growth factor. The W-EA fraction
significantly increased IL-2 secretion in EL~4 T cells activated with phorbol 12-myristate
13-acetate (PMA) plus ionomycin (lo). In addition, the W-EA fraction increased
interferon-gamma (IFN-y) production in isolated splenocytes activated with
Concanavalin A (ConA, 1 pg/mL). Next, we examined the effect of the W-EA fraction
on the transcriptional activities related to IL-2 production in T cells. The W-EA fraction
significantly increased PMA/lo-induced promoter activity of nuclear factor of activated T
cells (NF-AT) in EL-4 T cells, but did not show any significant effects on the promoters
of nuclear factor kappa-light-chain-enhancer of activated B cells (NF- kB). These
results indicate that the W-EA fraction from water extract of D. morbifera leaves
enhances IL-2 production at the transcriptional levels via the up-regulation of NF-AT in
PMA/io-activated EL~4 T cells. These results suggest that D. morbifera leaf extracts
have T cell-mediated immune potentiating activity, indicating the potential for a
treatment as a cure for immune diseases.
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