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(—)-9-0-( w-L.-Rhamnopyranosyl)lyoniresinol from Lespedeza cuneata n |
suppresses ovarian cancer cell proliferation through induction of |
apoptosis

Jiwon Baek ™", Dahae Lee ™", Tae Kyoung Lee”, Ji Hoon Song ", Ju Sung Lee ©, Seong Lee “, Sang-Woo Yoo °©,
Ki Sung Kang', Eunjung Moon 2, Sanghyun Lee “*, Ki Hyun Kim?®"*

* school of Pharmacy, Sungkvunkwan University, Suwon 16415, Repubbe of Korea

B pepartment of Medicing, University of Ulsan College of Medidne, Seoul 05505, Republic of Karea

“ Department of ntegrative Flant Science Chung-Ang University, Arnseong 17546, Republic of Korea

? Dankook Uriversity Hospitl Research institute of Chnical Medicing, Cheonan 31116, Republic of Korea
© Rmearch & Development Center, Namral Way Co._ Led. Pocheon 11166, Republic of Korea

" College of Korean Medidne Gachon University, Seongnam 13120, Republic of Korea

£ Charmzone RED Center, Charmzone Co. Lid | Seoul 135-851, Bepublic of Koreo

ARTICLE INFO ABSTRACT
Article history; Lespedeza cuneoto (Dum. Cours.) G. Don (Fabaceae) known as Chinese bushclover or sericea
Received 22 August 2017 lespedeza, has been used in traditional medicine to treat diabetes, hematuria, and insomnia, and it

Revised 24 November 2017
Accepled 27 Movember 20017
Available online 28 November 2017

has been reported that bicactive compounds from L cuneata possess vanous pharmacological
properties. However, there has been no study to determine the active compounds from L cuneata
with potential activity against ovaran cancer, This study aimed to isolate cytotoxic compounds from
L. cuneata and identify the molecular mechanisms underlying the apoptosis pathway in ovarian cancer

f::?::‘r_ﬁ:mnrmu cells. Based on cytotoxic activity identified in the screening test, chemical investigation of the active
dew'cw fraction of L cuneata led to the isolation of nine compounds including four lignanosides (1-4), three
{— 1904 a--Rhamnopyranosyl ) flavonoid glycosides (5-7), and two phenolics (8-9). Cytotoxicity and the molecular mechanism
lyoniresinol were examined by methyl thiazolyl tetrazoliuvm (MTT) assay and Western blot analysis. OF the
A2780 ovarian carcinoma cells isolated compounds, { —)-9'-0< n-1-rhamnopyranosyl)iyoniresinol { 3) demonstrated the stmngest effect
Apoplosis in suppressing A2780 human ovanan carcnoma cell proliferation in a dose-dependent manner, with
Caspase an ICqg value of 35.40 £ 278 pM. Control A2780 cells had normal momphology, whereas cell blebbing,

shrinkage, and condensation were observed after treatment with compound 3. Western blotting
analysis showed that compound 3 inhibited A2780 human ovarian cancer cell viahility by activating
caspase-8, caspase-3, and PARP, which contributed to apoptotic cell death. These results suggest
that [ —}9-04a-1-rhamnopyranosyl)lyoniresinol (3] has potent anticancer activities against
A2Z780 human ovarnan carcinoma cells through the extrinsic apoptotic pathway. Therefore,
[ =39 -0-{x-t-rhamnopyranosyl)lvoniresinol is an excellent candidate for the development of novel

chemotherapeutics,
© 2017 Elsewier Ltd. All rights reserved.
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Abstract Lespedeza cuneata (Fabaceae), known as Chinese bushclover, has been used in traditional
medicines for the treatment of diseases including diabetes, hematuria, and insomnia. As part of a
continuing search for bioactive constituents from Korean medicinal plant sources, phytochemical
analysis of the aerial portion of L. cuneata led to the isolation of two new lignan glvcosides (1,2)
along with three known lignan glycosides (3-7) and nine known flavonoid glycosides (8-14).
Numerous analysis techniques, including 1D and 2D NMR spectroscopy, CD spectroscopy, HR-MS,
and chemical reactions, were utilized for structural elucidation of the new compounds (1,2).
The isolated compounds were evaluated for their applicability in medicinal use using cell-based
assays. Compounds 1 and 4-6 exhibited weak cytotoxicity against four human breast cancer cell lines
(Bt349, MCF7, MDA-MB-231, and HCC70) (ICsg < 30.0 uM). However, none of the isolated compounds
showed significant antiviral activity against PE8, HRV1B, or CVE3. In addition, compound 10
produced fewer lipid droplets in Qil Red O staining of mouse mesenchymal stem cells compared to
the untreated negative control without altering the amount of alkaline phosphatase staining,
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48 93 A | 2016.11.03(%) AEF(kg) 200kg
ZA71%E 2016.11.03.(%) - 2016.11.03(%)
T U= (ke)
A o4¥ ) 71
FYEH /&0 L) B -
200kg/4,100L - _

* 29 24 FLOW

Y Z(00KG) /4% (4100L) 3% > HAE, lum filter lea

>22F o]F >EFH

FE2ITA
T - 8 8L
524 0 - 830 e= | 98 | An | uz
|11 |2 |13 Al
11:50~
e e 100°C -
21:50
4,100L 4100L ~
1# - AR
FEF Brix 23 &
F
3,550 L | 1Brix 35.5kg 17.7%
|1 |12 |13 Al
2# -
- . 1YPE
FZ%F | Brix - &
F
|1 |02 |3 Al
3# - S
FE% | Brix T&
&
E o] A}3}




i 24 =t 95
5 Y du
A=} 2016.11.04(F)
vl =2 4o <& 37 .
AFLE= 45t =35 syst
AAB (L E) (oF B on &5 system
48 93 9& | 2016.11.03(%) ASFHL) 3550L g3 | FZHElum ZTH
2712k 2016.11.04(F)~2016.11.04(F)
TE5TR
2%(T) 3T =
A2 ( . FEF
H2) (mmH | Brix | A% LA v 2
‘f 49 | 29 | WIE | ) L)
10:15 A2 700 | 1Brix - 700
11:00 67.8 68.7 28 700 - - 800
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2. NEHE SA44Y
CHEFE ATCCoﬂ Al 7" gt Primary Umbilical Vein Endothelial Cells; Normal, Human (HUVEC)
(ATCC® PCS-100-010TM)& AH&-35+3 <
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Y A 4NRFEH e AT BEE AAe TSt A Y Medetomidine hydrochloride:
rompun 34 -& 100ul/ "t Fofste] 7PEA v E e SHEFE AUiste] ER deH oz iy
S5cc Adsta SANHEA Y 18-S AEAUE. A= SAMNHEA S 18-S A EFE AR Al
A3 &, doldle ol=d 8 d9E AAR AASL 25385 @42 EDTA A% & €45 £
st 2353

A% AL e A AAE AT A
AHGOT/GPT),

%*é AL (BUN),
e Q4 7hES] &4 (Alkaline phosphatase, ALP)

()
NJH‘[
o
n&L
:‘:

2> 84 (lactate dhydrogenase, LDH)
} EFEbd o)A A (gamma-glutamyl transpeptidase, r-GT)
4 FAsAA =43 AL 44 AV AAS €871% AL AZWA S B GHiAL 7153

© 471 7t
- free testosterone
- SHBG (Sexual hormone binding globulin)
- 17-beta HSD
@ d3s4 3 Astda grt
- nNOS
- cGMP
- Prostaglandin E2 (PGE,)
@ AN B B 7587t

- Total cholesterol




- LDL-C
- HDL-C
- triglyceride

Contro

100 mg/Kg
1.5
B 101
" g 0.5
250 mg/Kyg
S Ccontrol 100 250
ma/Kg
1Y 4 oFEE HATH hET v BE
-+ Control
- 100 mg/Kg
- 250 mg/Kg
600~
500+
E 400+
=1
ﬁ, 300+
o
< 200-
100-
u L ] ] ) 1
0 12 18 24 30
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o HlolaetEs AMEY (50mg/Kg) o E3le AN L.
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LQLEEH . FYsta>
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Betulonic acid (LCH1): ESI-MS m/z 455.4 [M+H]*, 'H-NMR (500 MHz, CDCly): ¢ 4.74 and 4.61 (each 1H,
br s, H-29), 1.69 (3H, s, H-30), 1.44 (3H, s, H-25), 1.08 (3H, s, H-27), 1.01 (3H, s, H-24), 0.99 (3H, s,




H-23), 0.97 (3H, s, H-26); ®C-NMR (125 MHz, CDCly): & 218.7 (C-3), 182.1 (C-28), 150.9 (C-20), 110.4
(C-29), 57.0 (C-17), 55.6 (C-5), 50.5 (C-9), 49.9 (C-18), 48.0 (C-4), 47.5 (C-19), 43.2 (C-14), 41.3 (C-8),
40.3 (C-1), 39.2 (C-13), 37.7 (C-10), 37.6 (C-22), 34.8 (C-2), 34.3 (C-7), 32.8 (C-16), 31.2 (C-15), 30.3
(C-21), 27.3 (C-23), 26.2 (C-12), 22.0 (C-11), 21.6 (C-24), 20.3 (C-6), 20.0 (C-30), 16.6 (C-25), 16.5
(C-26), 15.3 (C-27).

LCH1

Lupenone (LCH2): ESI-MS m/z 425.3 [M+HI", 'H-NMR (500 MHz, CDCly): 4 4.70 (1H, br s, H-29a), 4.58
(1H, br s, H-29b), 1.68 (3H, brs, H-30), 1.07 (6H, s, H-24 and H-26), 1.03 (3H, s, H-23), 0.96 (3H, s,
H-27), 0.93 (3H, s, H-25), 0.80 (3H, s, H-28); *C-NMR (125 MHz, CDCly): & 218.1 (C-3), 150.8 (C-20),
109.4 (C-29), 60.4, 54.9, 49.8, 48.2, 47.9, 47.3, 42.8, 40.8, 40.0, 39.6, 38.2, 36.9, 35.5, 34.1, 33.6, 29.7,
274, 26.6, 25.1, 21.5, 21.0, 19.7, 19.3, 18.0, 15.8, 14.5, 14.2.

LCH2

Benzenepropanol (LCE1): ESI-MS m/z 357.1 [M+Nal’, 'H-NMR (800 MHz, CDCly): o 3.87, 4.15 (each 1H,
m, H- 2), 3.03 (AH, m, H- #), 4.31 (H, d, /= 9.3 Hz, H- »), 6.32-6.74 (6H, m, ArH), 5.52, 5.54 (each
1H, br s, 2 x OH), 3.77(3H, s, OMe), 3.72 (3H, s, OMe), 3.26 (3H, s, »-OMe); *C-NMR (200 MHz,
CDCly): & 666.8 (C- @), 54.9 (C- ), 89.5 (C- »), 131.2, 131.8 (C-1, C-1), 109.4, 111.6, 113.8, 114.2
(C-2, C-2’, C-5, C-5), 146.2, 146.3 (C-3, C-3), 144.3, 145.0 (C-4, C-4), 120.6, 120.7 (C-6, C-6), 55.9
(3’-OMe), 56.6 ( »-OMe).

LCE1

Vanilic acid (LCE3): ESI-MS m/z 169.1 [M+H]", 'H-NMR (800 MHz, CD;OD): ¢ 7.57 (1H, d, / = 1.8 Hz,
H-2), 7.46 (1H, dd, / = 8.1, 1.8 Hz, H-6), 6.73 (1H, d, / = 8.1 Hz, H-5), 3.87 (3H, s, -OCH3); “C-NMR
(200 MHz, CDsOD): ¢ 170.6 (C-7), 151.8 (C-3), 148.1 (C-4), 125.0 (C-1), 124.2 (C-6), 115.1 (C-2), 114.0
(C-5), 56.3 (-OCHy).




COCH

OCH,
OH

LCE3

Syringate (LCEA4,5): ESI-MS m/z 199.1 [M+HT", 'H-NMR (800 MHz, CD;OD): & 3.82 (6H, s, -OCHz3) 7.33
(2H, s, H-2,6); BC-NMR (200 MHz, CDs;OD): ¢ 56.73 (-OCHj), 108.24 (C-3,5), 121.87 (C-4), 141.67
(C-1), 148.79 (C-2.,6), 169.93 (COOH).

COOH

H;CO OCH,
OH

LCE4
=LCE5

(-)-(85,7’R,8’ 9-isolariciresinol-9’-O- « -L-rhamnoside (LCE8): ESI-MS m/z 529.2 [M+Nal’, for 'H-NMR
(800 MHz, CDsOD) and C-NMR (200 MHz, CDs;OD) spectroscopic data, see Table 1.

HSCO:COCOH OH
O"~on

Aviculin (LCE9): ESI-MS m/z 529.3 [M+Nal’, for 'H-NMR (800 MHz, CD;OD) and “C-NMR (200 MHz,
CD;0D) spectroscopic data, see Table 1.

LCE9 (+)

Rutin (LCE17): ESI-MS m/z 633.1 [M+Nal’, 'H-NMR (800 MHz, CD;OD) ¢ 7.66 (1H, d, / = 2.0 Hz,
H-2"), 7.62 (1H, dd, / = 8.4 Hz, 2.0 Hz, H-6), 6.86 (1H, d, / = 8.4 Hz, H-5), 6.37 (I1H, d, /= 2.2 Hz,
H-8), 6.19 (H, d, / = 2.2 Hz, H-6), 5.08 (1H, d, /= 7.6 Hz, H-1"), 4.52 (1H, d, J = 1.2 Hz, H-1""),
3.25~3.81 (10H, m, H-2", 2’7, 37, 3", 47, 47, 57, 57, 67), 1.12 3H, d, / = 6.0 Hz, H-6""), ®C-NMR
(200 MHz, CDsOD): & 179.5 (C-4), 165.7 (C-7), 162.6 (C-5), 159.1 (C-9), 158.2 (C-2), 149.6 (C-4),
145.6 (C-3), 1355 (C-3), 1234 (C-1), 122.9 (C-6), 117.6 (C-5), 115.9 (C-2), 105.5 (C-10), 104.7
(C-1"), 102.2 (C-1"), 99.8 (C-6), 94.8(C-8), 78.0 (C-5"), 77.0 (C-57), 75.6 (C-2"), 73.8 (C-4™), 72.1
(C-3"), 72.0 (C-2""), 71.2 (C-4""), 69.6 (C-5""), 68.5 (C-6"), 17.9 (C-6").




LCE17

Populnin (LCE22): ESI-MS m/z 471.2 [M+Nal’, 'H-NMR (800 MHz, DMSO-d) ¢ 12.85 (1H, s, 5-OH), 7.96
(2H, d, J = 8.8 Hz, H-2',6), 6.81 (1H, d, /= 1.7 Hz, H-8), 6.80 (2H, d, /= 8.8 Hz, H-3'5), 6.44 (1H,
d, /= 1.7 Hz, H-6), 550 (1H, d, / = 7.6 Hz, H-1"), 3.30~3.65 (GH, H-2", 3", 47, 57, 6”), BC-NMR (200
MHz, DMSO-dp: & 176.1 (C-4), 160.4 (C-5), 159.4 (C-4), 157.9 (C-7), 155.8 (C-9), 147.5 (C-2), 136.1
(C-3), 130.5 (C-2,6), 121.5 (C-1"), 116.2 (C-5), 104.7 (C-10), 103.0 (C-6), 98.0 (C-8), 96.9 (C-1"), 77.2
(C-5™), 76.4 (C-3™), 73.1 (C-2"), 69.6 (C-4™), 60.6 (C-6".

OH
OH
\
Ho” ~© OH
> OH O
HO™

LCE22

Astragalin (LCE23): ESI-MS m/z 471.2 [M+Nal’, 'H-NMR (800 MHz, CDsOD) ¢ 8.05 (2H, d, / = 9.0 Hz,
H-2",6"), 6.88 (2H, d, / = 9.0 Hz, H-3',5), 6.39 (IH, d, /= 2.0 Hz, H-8), 6.20 (AH, d, / = 2.0 Hz, H-6),
5.24 (IH, d, J = 7.3 Hz, H-17), 3.68 (1H, dd, J = 2.3, 11.9 Hz, H-6"a), 3.52 (1H, dd, / = 5.4, 11.9 Hz,
H-6"b), 3.44 (1H, dd, /7 = 7.3, 9.1 Hz, H-2"), 341 (IH, t, J =9.1 Hz, H-3"), 3.32 (1H, t, J =9.1 Hz,
H-4"), 319 (IH, ddd, / = 2.3, 5.4, 9.1 Hz, H-5"), ®C-NMR (200 MHz, CD;OD): & 179.5 (C-4), 166.0
(C-7), 163.1 (C-5), 161.6 (C-4"), 159.1 (C-9), 158.5 (C-2), 135.5 (C-3), 132.3 (C-2’,6"), 122.8 (C-1), 116.1
(C-3’5), 105.8 (C-10), 104.1 (C-1"), 99.9 (C-6), 94.7 (C-8), 78.4 (C-57), 78.1 (C-3™"), 75.7 (C-27), 714
(C-4"), 62.6 (C-6").

LCE23

Orientin (LCE25): ESI-MS m/z 471.1 [M+Nal’, 'H-NMR (800 MHz, CDsOD) ¢ 7.64 (1H, br s, H-2"), 7.60
(IH, br d, /= 8.2 Hz, H-6), 6.99 (1H, d, / = 8.2 Hz, H-5), 6.62 (1H, s, H-3), 6.36 (1H, s, H-6), 5.07
(IH, d, /= 9.7 Hz, H-1"), 4.20 (1H, t, / = 9.5 Hz, H-2"), 4.06 (IH, m, H-6"a), 3.94 (1H, dd, J = 5.3,
12.0 Hz, H-6"b), 3.78 (1H, t, J = 9.2 Hz, H-4"), 3.62 (1H, m, H-3"), 3.56 (1H, m, H-5"), BC-NMR (200




MHz, CDs;OD): & 184.2 (C-4), 166.7 (C-2), 164.6 (C-7), 162.7 (C-5), 158.1 (C-9), 150.9 (C-4), 147.1

(C-3), 124.1 (C-1), 120.9 (C-6), 116.7 (C-5), 115.0 (C-2"), 105.9 (C-8), 105.2 (C-10), 103.7 (C-3), 99.4

(C-6), 82.9 (C-5™), 80.3 (C-3"), 75.4 (C-17), 72.9 (C-2"), 70.3 (C-47), 63.2 (C-6").
OH

OH O

LCE25

Vitexin (LCE27): ESI-MS m/z 471.2 [M+Nal‘, 'H-NMR (800 MHz, DMSO-d) ¢ 8.01 (2H, d, J = 8.6 Hz,
H-2"6), 6.88 (2H, d, / = 8.6 Hz, H-3',5), 6.77 (1H, s, H-3), 6.26 (1H, s, H-6), 4.67 (1H, d, / = 9.8 Hz,
H-1"), 3.82 (IH, t, J =9.6 Hz, H-2"), 3.75 (I1H, dd, / = 1.4, 11.6 Hz, H-6"a), 3.51 (1H, dd, J = 6.7, 11.6
Hz, H-6"b), 3.37 (H, t, /= 9.4 Hz, H-4"), 3.24 (1H, m, H-3"), 3.21 (AH, m, H-5"), ®*C-NMR (200 MHz,
DMSO-dp: & 1822 (C-4), 164.0 (C-2), 162.6 (C-7), 161.2 (C-4), 160.5 (C-5), 156.1 (C-9), 129.1
(C-2,67), 121.7 (C-1), 115.9 (C-3’5), 104.7 (C-8), 104.1 (C-10), 102.5 (C-3), 98.2 (C-6), 81.7 (C-57),
78.7 (C-3"), 73.5 (C-1"), 70.9 (C-2"), 70.3 (C-4"), 61.3 (C-6").

OH
1, OH

Lyoniresinol-2a- O- ¢ -L-rhamnopyranoside (LCE29): ESI-MS m/z 589.2 [M+Nal*, for 'H-NMR (800 MHz,
CD;0D) and C-NMR (200 MHz, CD;OD) spectroscopic data, see Table 1.

H;CO “Non OH

OCH;,: o

~YOH
HyCO™ ; “OCH,

OH
LCE29 (-)

(+)-5’-methoxyisolariciresinol-9’- O~ # -L-rhamnopyranoside (LCE30): ESI-MS m/z 559.1 [M+Nal’, 'H-NMR
(800 MHz, CD3;0D) and C-NMR (200 MHz, CD;OD) spectroscopic data, see Table 1.




LCE30 (+)

Table 1. 'H and ®C NMR data of compound 8, 9, 29, 30 in CD;0OD

Position 8 9 29 30
é‘]—[ d\c 9‘}-[ é‘c 9\]-[ é‘c é\H é\C
1 129.04 129.1 130.3 128.9
2 134.41 138.2 126.2 113.8
3 6.15 s 117.28 6.19 s 117.3 147.7 6.19 s 117.1
4 145.42 146.3 139.0 145.3
5 147.36 149.3 148.8 147.3
6 6.65 s 112.58 6.69 s 112.6 6.58 s 107.8 6.66 s 112.5
7 282 d (J=6.7 3367 285d (/=65 338 2.82d (/=165 33.7 283d (/=178 33.6
Hz) Hz) Hz) Hz)
8 1.89 m 39.60 2.05 m 40.2 1.63 m 40.8 2.02 m 40.1
9 3.65 dd (H.-9,/ 65.53 3.66 m (H,-9) 65.5 3.63 m (H,-9) 66.4 3.62 m, 3.74 m 65.3
= 6.5 Hz, 9.5 3.76 dd (Hy-9, 3.70 m (Hy-9)
Hz) J = 3.5Hz)
3.69 dd
(Hy-9,7 = 3.5
Hz, 11.0 Hz)
1’ 138.18 134.2 139.3 137.3
2’ 6.66 d (/= 15 113.87 6.66 d (/=20 1137 6.33 s 106.9 6.39 s 107.5
Hz) Hz)
3’ 149.31 147.4 149.1 149.4
4’ 146.25 145.4 134.7 135.1
5’ 6.75d (/=80 116.17 6.78d (/=80 1162 149.1 149.4
Hz) Hz)
6’ 6.64 dd (J = 123.57 6.61 dd (J = 123.3 6.35 s 106.9 6.39 s 107.5
2.0 Hz, 8.0 Hz) 2.0 Hz, 8.0 Hz)
7 3.86 d (J = 48.61 3.09 m 48.5 430 d (J=6.0 43.1 3.86 m 49.6
11.0 Hz) Hz)

8’ 1.89 m 45.31 2.05 m 46.7 2.07 m 46.7 1.88 m 45.4
‘ 3.41 dd 68.02 3.13 dd 68.1 347 m (H-9" ) 702 311dd (=36 68.0
Ha-9” , J = (Ha-9” , J = 3.60 m (Hy,-9" ) Hz, 10.2 Hz)

3.0 Hz, 10.0Hz) 3.5 Hz, 10.0 3.82 m
3.54 dd Hz)
Hy-9” , J = 3.85 dd
2.5 Hz, 10.0Hz) Hy-9” , J =
2.5 Hz, 6.5
Hz)’
17 457 d (J = 102.42 453d (J=15 1025 465d (J= 10 102.5 457 br s 102.3
1.5Hz) Hz) Hz)
2”7 3.86 m 72.52 3.89 m 72.5 3.88 m 72.4 3.87 m 72.4
3” 3.68 dd (J = 72.78 3.66 m 72.7 3.68 m 725 3.64 m 72.6
3.5 Hz, 9.5 Hz)
4” 336t (/=95 74.03 337t (J=95 740 3.39 m 74.0 3.33 m 73.9
Hz) Hz)
5” 358 dd (J = 70.16 3.54 m 70.3 3.60 m 70.4 3.52 m 70.2
6.5 Hz, 11.0
Hz)
6” 1.18d (/=60 18.04 1.21d (J=6.0 181 128 d (/=175 18.3 118 d (/= 6.6 17.9
Hz) Hz) Hz) Hz)
3-OMe 332 s 56.7

62 —




5-OMe 378 s 56.52 3.80 s 5.5  3.85 s 60.2 381 s 56.4
3' -OMe 380 s 56.56 383 s 5.5  3.73 s 56.9 3.78 s 56.8
5 -OMe 373 s 56.9 3.78 s 56.8
2) AR A
Vitexin®] &4 =%A
HPLC 'Waters 1525 Binary HPLC Pump (Miami, USA)
Waters 2488 UVVIS detector (Miami, USA).
Column _ |INNO column C18 (4.6 x 250 mm, 5 pm)
Wavelength | 360 nm
_F__I_nwrale 1 rnl.fmig
Solvent (A Water (1% Acetic acid), B : MeOH
Time, min Flow .mlmin A5G |B o
0 " los 5
20 1 120 ‘80
Gradient 30 ] la0 10
Condition -
35 1 lap 10
45 T 95 5
50 1 los 5
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7. St A #I 2w
8. 7154 W&o &3 A=
9. A A Al FAAME 2 I HAHO #I A s
10. I FEH AL FASA 2SS BGE A=
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3.71%

A|FEAE ¢ o] &M H 4 (isovitexin)

ABAE
4. A= AE(CFHE) — AAHYAA, g4) — 12 F2RHAF) - A% - 22 F2ARAS) - 9%
9 o EF oo 2 AR o BRAE o oRREFERRAY U8
1) A4 - olml, o7 1oL o w7t e A B
2) isovitexin(A 4 &) : 04-0.6 mg/g
3) H(mg/kg) : 2 |3}
4) FHl&(mg/kg) @ 5 ©I3}
5) 7FEF(mg/kg) : 1 ©l3st
5748 2 | 6) FF(mg/kg) : 1 °l3
AFurE 7) AT =
AN E) A 1) AAAEH .
. 2) 7]7]?‘%/91 ZZ1(UV 270nm, INNO C18 column(250<4.6mm, 5um) E+& ©]9}
55T A
i A7V HE 7148 98 B 7 74 A B3 3 F AEY ME
(R Fsoh 2L 4, ol LS tE wFY FEErIES e, ol wE} 587}
A ZHFE ekl tiet] =ul AFAAAA S AR BAE 9SSRI
AR = bR (Lespeckm cuneata GDon)E B-& o] §3ke] e 22 71
AR |2 AoE APl I HAFRG TUEIA Gt Bdste] AAAE
el g
<=ul JAA /37 A>
o okpRMSENE  AE gmz Ao JSTAT  A2016433,
2016.05.31°].
43 <A
<79 Q1F/3 7t B>
o T 05 1FRIAATE AL 129 oM E&sAY 7|9k A o F
2o To} B-garh[F ok A]
6. A4

s, ARV AN A A o)
ARG, Gk 374 A3k a4 ool gl
QIAHGAGNA AFAES BAR o] WL YA g

QA B

dH = 3
o OFFAEFEFEUL %ZHE( FAE)EA ¢F 53g(T& <F 18.88%)= A3 3t
37.5g)Eth S7138kA| ekdth.
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71eh Ag

EEREEN

g

7. 71%A4

AR 7154

A% 4u43

Rk

ANEBAE | oNO A Fo] T 6184029 uMETH 100mg/mL FdFolA 6.8940.18
pME Z7FFR A 250mg/mLFA ol A 7.58+0.19 uM E F715
[ E]
> male Sprague-Dawley rats(weighing 350-380g), 100mg/Kg or 250mg/Kg, 45,
T
RSN 7158k FoA St
NOE= WXEF 370+£0.65nmol/mL Rtk 100mg/Kg olHE 427+
0.66nmol/mL, 250mg/Kg °llA4+= 5.374+0.11nmol/mL & F7}3
nNOSE 2T BT F7letes AdFS BAAT 794 Aol= gla
cGMPE UET 00240014 TU/L Btk 100mg/Kg A= 0034+
22T 0.007IU/L, 250mg/Kg A& 0.037+0.015 IU/L 2 F7}5
PGE= W3} fl
471587k 94 St
: DHTE W& 3167145756 pg/mL Rt} 100mg/Kg I+ 400.03+
53.75pg/mL, 250mg/Kg o4+ 495.06+89.41pg/mL & F7}3H
F H2EZHEL2 AoV} §l&
HSD17B13& th&F 0.559+0.0731U/L 2tk 100mg/Kg ©lAE 0634+
0.078ng/mL, 250mg/Kg A& 0.75340.0056ng/mLE 57+
HSBG= &Rt Z7lete A4S BAAT f94 ztole §la
MAFEL o HEFEEL
(R L 5]
o Tk 454 ool Ao ® Ayl T4 Hole An=60), 1€ 1,000mg/8F,
DB, parallel, placebo
- ADAM AFZAb A A2 % 22 Fwd Bt A7 S-S
A A A &A= “ol” FA7F A 08 4 (p=0.044 by ANCOVA)
3 - IIEF A& & &3 FH57} rﬂé AFTHEHY o802 S7Hp €0.007 by
ANCOVA). =3t AMFEggEHo] HFHFQ  Erectile function(p=0.015 by

ANCOVA), Origasmic funct10n(p=0.007 by ANCOVA), Sexual desire(p=0.0 11
by ANCOVA), Intercourse satisfaction(p=0.018 by ANCOVA), Overall
Satisfaction(p=0.006 by ANCOVA) i 7t {3 xfolE Ho] AP EFolA




M7k Rl AR BPOU BEAFLH MLFEL UE

- IPSs= F4 d
o] gRE. d4F IA=Z4L F /M9 domain®E Y+ domainle 7@.4\‘7]'

2 9257} 4, domain2e A5V 5S4E DEEr BYEE AR
H % domaind A A|EAEZFo] gxzAZT HF) a7 F9H9 7
1.9)(p=0.005, 0.046 by ANCOVA)

- 23 FEA WUE €9 F H2E2HE HAA F H2EZHET A
HAEXHES F & BF ke 4SS BAAT 71AXd o¥ {4
of AL Utk &, F T Y HlwAE HZEZHE(p=0.031 by
ANCOVA)#} A B 2E2H E(p=0.019 by ANCOVA)Q| #2]3 Z715 1Y

HAAHEAF7H - dadstud, AU AFA

e A |- e

3

ol
-

B 32 i ox
1T

<19s713 @ derfstuy <>

AL 9 AHEE A
SD rat 10558 A&

OFFHE AE: F 67H (A 109€/119, »& 109€/11¢, a4 10/11€)
ST AlE: Z 370 (50mg/kg vH7F, 400 mg/kg WS, 25 mg/kg HloF1E})
Algs g 4530 P 100 mg/kg®} 250 mg/kg A F4F

N F AT 53

4 Fapol whE F A A, Sacrifice § 3h, WA, uF F=E

Adad 5497}
MEFE ATCColA F+ui3l Primary Umbilical Vein Endothelial Cells; Normal, Human (HUVEC)
(ATCC® PCS—100-010™)% A}-83130 &

AEES 96-well FelolEo] 1x10'08 #Fake] 24 A MFA 7 1 RIS FEAZ e AR
2 maE ks Al 24 A7 B WG] AXel UlE BAHL 4. MTTE 2 weld H7h

3tar 3A17F vl & lysis solution & 7F8Fd microplate reader (Molecular Devices Co.) 450 nm

A FBEE 54 F oz Bluste] Axe BEES AtEAS
nh7h, W1Ee 500ug/ml oA, Hlob1elE 2ug/ml AE oA AlEEAdo] iy

1l H.




o Oof¥HT A= A9 500ug/ml O] MESAo] WARZA] o) HE 119 A5 A5
200ug/ml FEo| A RE AEE=A Y Ay BAH,

3. Ad#AA NO AAAZF H7t

o MIEFE ATCCAA i3 Primary Umbilical Vein Endothelial Cells; Normal, Human (HUVEC)
(ATCC® PCS—100—010™)& A}&3}% 2.

o AEEL 96—well ZHoJE 1x10'02 BEF3lo] 24 AZF wYA|7] L B3E FEAZ S AR
2 e Jtela vhA] 24 A 7F 3 Abzamk FHalo] NO kit (Abcam, Beverly, MA, USA)S A&
3o 550 nmollA THEE =4 T 2 Huste] NO S ZHS AEreS.

o ul7ke]l %- 200ug/mlol A, T1E# 2] 9 50ug/mloll A, wlelzrele] 79 200ug/ml A NO %
7F Z7Vst7] Al AsE

o OFTHE AR AF A 10¥ AEE AT BE AR NO =7} F7HE

o QA 11¢¥ A&+ 50ug/ml F-H F9% NO F7H7F #EH.

¢ BE 109 AR EF 50ug/ml FH Folg NO S/ #Eg.
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ad 2. Alx 54 "7t
vk7t, W& 500ug/ml oA, Blob1ek= 2ug/ml AlEEol A AEEA o] BHEEAIL ofE AR

A BE 119 ABEE AYst 500ug/ml ©)sH7HA] MEEA o] BAHA LY.
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Rat weight

500+ CH=o

of 7t

RIE=g

H|of12}

21|10 100mg/kg
2l X108 250mg/kg
21 X112 100mg/kg
21X 11&250mg/kg
=410&100mg/kg
=4410”250mg/kg
=7112100mg/kg
=411&250mg/kg
=210&100mg/kg
H210&250mg/kg
2 2118100mg/kg
H2118250mg/kg

450+

4004

Weight (g)

3504

3004

HHHHHHHH

250 T T T 1

Day

b 2.09

Weight (g)

X A% D B (S qea@gc;q O O O
& L& 308808 S %* ) @*&\*\@* S
S e s

-\' O
&'\’Q ~ :.\Q & 3\9 ;":\’%’"&» ;"Q%/"' @/\’@/N\'%/\'%
O‘_, O},‘ 0> 0> %0%09\0%0% “}_ ‘4’/‘;}4

a9 4 AR AAZIZHES B L g wa
=
uE b

a. oFhe AR AF7IZE Eete]

715 B7HE A8 AST (oFAgt=dolE opnjeddas), ALT (€ehd ofvje deas

(&7+ehel E~vtel4]) 2 LDH (4 & S,

SAAY ol HFRE 7T IFS vAE AAE #F T 5 gldS

245 AFHE ety B2 2 gEad HurE AAs 23 sty o)Aty dF
2 WHHA gUdS
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Ec’ %

1 =
o
B
(=1
un
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98 BUN (Blood urea nitrogen) % Creatinine ZA}3t.

e

3

s %

;(O]_

2l

Creatinine®] 4% 2177]
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BUN Creatinite

[ s
=1 =1

(=
i

BUN concentration {ma/dl}
Creatinine cancentration {ma/dl)

;
I R . L ST St G ST S L« R L S e : ]
FRE SIS D DD D D e & ¥ S O d
a R L M B & &F R Q/\Q -.(\ P o e N S S S
WESESESESeSSE S S S S e
ST FF P PP é’*&«z«‘«&\é’vﬁ’&ﬁaé‘@f?}*
o gl o o 41% 470 IV 410 % 4’.:;,<;' & o A A SR SR A

a9 6. offE AH T AFVE HUt

A2 A HI7FE $]8] Triglyceride, cholesterol, HDL—cholesterol, LDL—cholesterol X%
3F
I
ofTHE AFHE SolAQl AAdAL #H EolAQl Hes #FE 7 U
Triglycerides Cholesterol
2004

:éf“‘ 1504
£ 100 £ 404
£ 8
£ &
3 504 o 204

a- 0

%fa B B N @@:@@& k":-ﬁ:@;&xozé‘: A LS, N UL - N . S L L L S S S
FTE S aﬂ@“ &P P A ¢C§ : OO PRGN, e g W g T g T T P e
TP EF SIS S FEEFS R s - i L e
@%% %&%%@-@é%@ gy I e I
'\,4@, w‘% oo Q%} P S S e
- - E- ‘,} ‘;}, A S o0 T @\'\'o O g 43/"%}“".}-'6
HDL LDL
80 404

o
L=
i
s
(=]
L

R
(=
L
-
(=]
M

HOL concentration (U]
£s
T

LOL concentration {IU/L)
g

A H7FE Y&l glucose & insuln XS =3
OFTHE AFHE EolHQl duAl #H EolHQl AFS #AEs = §ldS.




Insulin

Glucose
L
6004 —
g £
Z.:E_:‘ =3 o
E £:3] “
EEE
5 4001 § i
B Z 2]
0 =
g z Ex b
3 2004 12 Sk
w = 1
it E
2 =
. 0 04 T T T T T T
IR S P R S ST L RS S S T S S L S S Y L RN S RN RN s L R S
F IR AA SIS I IS SIS F P S S i@‘l“;@*ﬁ\;@‘ I
S b A Sf' o "‘.?9 N oL & o & 2 & 42 @ ’!? @' 7
IR BB A $ $ 3 @@@%'\ @@%%
%&&}&&?%‘_?F’gog?_i?a} Q-\@'\é;\ﬁ-\k'\,\'\,\'\ha o
ay oy o G5 B B @"Qf"@a" & P &b &b & z{;,:"'o%\' J}y:'-o{v\ "}’4%"& 4_4},4
2% 8. oftkE AF F duiAbzls Bt
5. Abstd A 9 A FE2A Bt
@O NO Arbs 54
o B3 dH ionomycin S A 8dtar NO kit (Sigma, St. Louis, MO, USA)E Al&3lo] AHZE 9L
- NO S Y, ne ARst daeel v fo% A94E RS

o g Ao 1uM 9 ionomycin & HE st 2 AlZF <t wgE = ATAT o2 &FA nNOS
kit (R&D, Minneapolis, MN, USA) & A}-&3}o] =435S
e NNOS =74 AFRAF IAH, B As7F gxT, YR s, volzel U] fols 23 &

HolS
NO NNOS
20+ | I 50+ T
A0 Lo —1
%' X ap * ® L
= = 404
a2 5
5 % 304
£ 32
% 5 204
5 o
o o 104
: s
D- T T T T
& # &7\;}@0’9}5‘%@&*&&’?@&\ \‘&\ 1&\ \‘&\ '?&\ N
RSN RN R RO RC RN
e R 2 3
A A A A - A A AN
S el el 47 40 40 50 o7 o o
% NO Aiks H7t
® cGMP
o E3 dHol ethanol & 1:4% H7Fsla 2,500 rpm, 105 FoF AARE3 5 AFdant Balsia
Vaccumoll A &3] Azx3ste] v|Eo|dmS AASNS. 5o AyddszE =< L cGMP

[e}re] —
enzyme immunoassay kit (Cayman, Ahn Arbor, MI, USA) & A}&3le] A5l S.
e cGMP ZAHZAY} A 11¥€93 B 10¥€ A 87F gE2++ ] 23 A3=

HE# vloligte} tivlsE FolstAl Skl =

@ Prostaglandin (PGE)




(o]

@ Free testosterone (dehydrotesteosterone, DHT) 2

283 eFsHA N 2 mL 9 27 Kreb solution (133mM NaCl, 4.7mM KCl, 2.5mM CaCls,
1.4mM NaHPO,, 1.64mM NaHCOs;, 0.6mM MgSO,, 7.7mM glucose) o] Yil u}3l t}e 20&7F

w28l A=Al Bg]dle] Prostaglandin EIA kit (Cayman, Ahn Arbor, MI, USA) & A}&3}4
439+
PGE, 7% ®3s7l Idl=.

s=MPp PGE2

ra
L
PGE; concentration (po/mily

cGMP concentration (prol/mil)
L

(=]
L

s

\_ﬁ

.24 A7 Bt

17—beta HSD
23 dAo A 17—neta HSD ELISA kit (Mybioscience, Beverly, MA, USA) &
Sl =,

HSD17B139] 79 1Al & B2 AlgelA e, FAthET ] ol dx7 dzyg.

Agetel 24

SHBG (Sexual hormone binding globulin)
2% dAo A SHBG ELISA kit (Cusabio, Termacula, CA, USA) &
SHBG ¢ 25 A 11¥ 2 34 11¥€ A=A Fo3 Ayt dzd.

HSD17B13

—

*x

ha
=1
]

—

X
n
1

*E

=
o
1

SHBG concentration (ng/ml)

HED17E13 concentration {ng/ml)
5
L

2
=1
L

LA R R Ry Le VLS IR R VLS BT SR v R
Bl S0 ST e e g
YA FFF ST FSE &5 NS
PSS LSS SIS S S
B BB D H BB !

= e

N e ™
\Q \“}‘\ \‘&‘ B T
P

a9 11, of3E AAH T 9A
HSD17B13¢] ¢ A 2 HE& A|5A djx,
SHBG 9] 25 A 11€9 ¥ 4 11¢

)




A

o E#3 gHoA DHT ELISA kit (KMI Diagnostics, Inc., Minneapolis, MN, USA) & A}-&3}o]

 DHT 54423 dxad FAdET uvdA, B, A RN ol A3rh i,
L}

Testosterone

ra
=1
=]
fa

1000

DHT cencentraticn (pgsmi)
Testestercne concentration (pg/ml)

DHT 5443 vz} Fdiza tnldA, B,

L2HE7N L TS a>

BAHe AP AF

EtR o]l =91 vitexind isovitexino] EATHE FRlsIH o, & EPAA <

£
Rl
4
&
©
op
o
ot
o
Q

S
g

Z.
=)

© Avsh A=
1) AN gy R ~RE

P9 E2 23100 mL), HPLCE f2%, 8¢ 988 Hax, o7g #WHgABE (PVDF, 045 um),
ESR R

2) B4
DERANIZrETHEZ, AL RFFFE=HZ7](UV Detector), INNO column C18 (250 X 4.6 mm, 5 n

m) £ o9 53 A




2) LA oF

7}, ok EY E € (Acetonitrile, HPLC grade)
= (water, HPLC grade)
o} A E4F(Acetic acid, glacial)

s

- FFEY Az FFEH(sovitexin) 1 mgs WEE 1 mLo &35t ZFAH R sta, 259 &
712 2083F 51 ¥ 045 um PVDF W1HH S JE|Z o Fste] FF8H(1.5625, 3.125, 6.25, 12.5, 25 1
g/mL)S. &2 3

- APEY AZ: Lotl 20 mge FHF F WE-E 1mLol 3813t 20,000 ng/mLE A ¥ DEI b
water batholl 303t & &, sonication 10& %13 ¥ 2% T3 045 ym PVDF #E#HQ ZHZE o3
st Aggdo=w g

@ 717124

<yERAIRoETHRE 21>

5 X

Agilent 1260 Infinity II Quat Pump, CA, USA
DAD WR detector, CA, USA

X~
N

Zd INNO C18 column (250 X 4.6 mm, 5 um)

A 10 pL

ol 5 Gradient 271 [A £(0.5% OIX|EAL : B ofx|EU EH]

R 1.0 mL/min

A&7 g UV 270 nm

<olsd =1d>

&-0f
AIZE ()
A (%) B (%)

0 90 10
5 83 17
15 81 19
30 81 19
31 90 10
35 90 10
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O oF#E Lot AEAZE &FF
Lot g (mg/g) Bt FF (mg/g)
Lotl 0.440
Lot2 0.453 0.447 = 0.006
Lot3 0.448

O oFa= Ay ZedelA

@ 5-°]43 (Specificity)

FE =&Y (isovitexin) I Al F8-H (oFH

¥ F%E)9 HPLC AZvEIHS F3

R L
o

- NE2ATE gkl %

S5 YERH(80%<3] FE<120%).

e FAA L, HFEAIZH17.8 min) B UV 2HEJ ] sidlo] XS A
HEZ8M(jsovitexin)e] HPLC I 20tE 73 4l AmEH
I DAD1 G, in and Isovitexin 20180526 17-27- o)
2000 : [E) UV Apexspectrum of Peak 17837 of 1AC-0301.0 = |[erE=]
1 [ “DADY, 17,938 2302 mAU Bin) Re=0.005 of 1AC0301.0
AlF-gH(ortw £52)9 HPLC S 2005 9 AHE
- DADT G, Sa=210.4 EIEEE 101.0)
m; |2 UV Apex spectrum of Peak 17.919 of 14A-0101.0 = &=
) I “BABT, 17917 (123 mAL Bin) Raf=0.004 0T 1AAG101 D
=AY
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@ %% (Accuracy)
- AA F olm & e E4E4 isovitexin FFF 0.00625 mg, 0.0125 mg, 0.025 mg TOoE F 715k
5% o4 W ZRel3 H5&e T




FF(mg)
0.00625 0.0125 0.025
1 96.6 101.4 96.5
2 96.9 101.0 96.5
3 96.4 101.4 96.5
4 96.4 101.5 96.1
5 97.8 101.2 96.5
st g 43 55(%) 96.82 + 0.58 101.3 £ 0.2 96.42 + 0.18
A kel 2 (%) 98.18
slg F+7H%) 96.42-101.3
" = (Precision)
<HHE A >
- wrEg o] A9 3 oldel FFel tish 53] o wE ZHsy, S Aold W F=E T
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AR
5.0 mg 7.5 mg 10.0 mg
1 0.494 0.492 0.495
2 0.500 0.495 0.495
3 0.491 0.494 0.492
4 0.495 0.495 0.496
5 0.492 0.494 0.494
23 mg/g) 0.494 + 0.004 0.494 + 0.001 0.494 + 0.002
9
(A7 é@?i%ﬁégﬂ RSD] 0.81 0.20 0.40
RSD F7H%) 0.20-0.81
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g
A B C
1 0.508 0.507 0.510
2 0.510 0.508 0.509
3 0.512 0.511 0.511
4 0.500 0.499 0.499
5 0.500 0.500 0.511
B X7Hmg/g) 0.506 + 0.006 0.505 + 0.005 0.508 + 0.005
RSD(%)
(A1 270l et RSDI b o1 %
@ A %A (LOQ)
1 2 3
& CERE = EERE 5 SERE
(ng/mL) (Au) (ng/mL) (Au) (ng/mL) (Au)
25 606.3020 25 605.9180 25 605.1480
12.5 310.4620 12.5 310.9850 12.5 310.1700
6.25 162.8600 6.25 161.1990 6.25 161.2290
3.125 80.1106 3.125 80.0626 3.125 80.8537
1.5625 40.004 1.5625 40.6508 1.5625 40.7084
7127] 24.077 7127 24.067 7127 24.012
y&aH 6.7055 yAH 6.6179 yAH 7.0058
718 yaHe &
2 g@ 24.052 HAo) 0.2035
dFstA 0.0846
© 214174 (Linearity)
- BAUAED isovitexin®] S 57) ol doR sknl, ASIA st WF Wl 3
S 83, A 38 o W ZHI.
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5% (ng/mL) o3 HA(Au)
1.5625 40.4544
3.125 80.3423
6.25 161.7627
12.5 310.5390
25 605.78933
A4 5l YA y =ax +b
71&71(a) 24.052
yAH(b) 6.7764
ARA 50" 0.9997
3. 5% 9AE 2 #dH Eof A=
3-1. &%
3-2. B 24N
3-3. 3 HgAd A AAAH) 2 AFHA(EEATY BL8A )
4. AT479 &8 A8 5
O A 3A E
1. Ak A
an (2019'Q) (20203) (2021)

A F8 13

A 28 3 2d

A £8 %33

5%

12%

20%

= o] 1) Fhaf ekl 41,6677 ) | Tl (9] 12500070 ) | el () 250,0007H)
i Tl erH) 120,000 120,000 120,000
U el = (9 ) 5,000 15,000 30,000
A &%) 0.5% 1.2% 2%
3 Phof (21 7H) T (el 4166778 ) | Bl (S 12500070 ) | Tl (TRl 250,0007H)
T K$) 190,000 190,000 190,000
3f| o] wi = (1) 6 18 36
A ALEE) 1,000,000 1,900,000 4,000,000

2. ¥4 Ag
(9] el




. (2019\9) (20201d) (2021d)
B M 28 314 A T8 F2d AL 25 334
i E47H) 1,100 3,300 6,600
Tl #E]H)2) 825 2475 4950
EA
A7) ‘
_ HE/TEE
A&
Z1ARA S 500 1000 2000
AEA2Z &A 500 1000 2000
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AEEFR, BRR, BAT So) AYF 2AA

7} FR(FHF2 o)

FAHA e

283 Je - A B PTP Al
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o /M FAly B 73t i BAIY 5%, 71Xt 6704
o AA FHE T AFAN 9 FHAAE
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3 « Hit Cancept A%
- - Mega Hit concept 7%
3 - Main Benefit Creation 71 %
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= Quick & Core FGD
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-product : BA78d 719l Al ofFES o] &3k H o] JHEAAE
AEFoZ IAMYsI AFe] AAY A A

7

-price @ AAAFAHEE s B FA8E7] A7 AEI Bl alstko]
Adstal, aujaks A I Aoz HAEA & A
L2 kil Q.

-place : H EWEo g 2. o}
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<
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<AlF st AEFS 213 MKT 974 Process>

O AN 4 2 73 ==E
- Y5 A= - 2 Key Man Interview
- U] BEAE ERE 4, 23 Als B4
- U&A ZA} (On Line Survey)
- WA Fo AAA A/ AAREA
- AN Fo BAE wx|nF

- uFEdel A% 7138 =%

@ Al ofolto] B HA ==
2-1) Product Hit Idea
- Key Hit Point =%
- &3} ofeolto] JhE
- olojt]o] A7
2-2) Hit Concept
- Hit Concept 7
- Main Benefit =&
- USP =&
2-3) A5 % AHust
- 7} AA A= (FGD : Focus Group Discussion )
]

- AA =4 2D Auwd : Winning Concept A4

@ BHH= s
- B Identity A4
- Brand Textbook
- Al B WY & YAl A

@ STP A
- Sales Communication Target 7%

- Positioning &3 A4
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- 871 944 A" / A4 Feedback
- 25 AN

- Concept& Product Test(HUT ZA} : Home Using Test )
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- 7H8 A
- frE A
- dH/ IMC A= 9
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- A e Y
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