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SUMMARY

Osteoporosis 1s a common skeletal disease caused by decreased bone mass; it enhances the
risk of bone fracture. This study aimed to discover novel herbal extract(s) for the
treatment of osteoporosis. We screened 66 ethanol extracts of edible plants native to Korea
for their ability to increase the cellular proliferation and differentiation of two osteoblastic
cell lines: C3H10T1/2 and MC3T3-E1. We finally selected one herbal extract (Lycii Radicis
Cortex) and three combinations of herbal extracts (Lycii Radicis Cortex + Dipsaci Radix,
Radix Achyranthis + Herba Siegesbeckiae, and Aralia Continentalis + Morus Alba L.) as
the meaningful candidates. Among them, a Lycii Radicis Cortex (LRC), Lycium Chinese
root bark was demonstrated to have the best effect on osteoblastogenesis of both
osteoblastic cell lines. Treatment with LRC extract showed enhanced alkaline phosphatase
(ALP) activity and increased expression of bone metabolic markers Alpl, Runx? and Bglap
genes in both cell lines. There was no effect on the osteoclastic differentiation of
primary—cultured monocytes from the mouse bone marrows. Furthermore, the study
examined the effect of LRC extract /n wvivo in ovariectomizd (OVX) mice for 8 weeks and
16 weeks, respectively. Bone mineral density (BMD) was significantly higher in LRC
extract-administered group than in the non-LRC-administered OVX control group. The
results indicated that LRC extract prevented the OVX-induced BMD loss in mice via
promoting the differentiation of osteoblast linage cells.

Next, we carried out a fractionation of the extract to identify the bioactive compound(s)
responsible for the bone formation—-enhancing effect of the LRC extract. Two single
compounds, dihydrophaseic acid 3’-O-B-D-glucopyranoside and scopoline were isolated
from the LRC extract as a candidate component enhancing the osteoblast differentiation.
The bioactivity of the isolated compounds were tested in the osteoblastic MC3T3-E1 cells.

Finally, we performed the clinical trial of the LRC-containing food for investigating the
effects of LRC on bone properties in human volunteers. Thirty nine postmenopausal woman
participants were screened by bone mineral density (BMD) levels at lumbarspine (L1-14),
femurneck, and total hip using dual-energy X-ray absorptiometry with standard protocol at
Ajou University Hospital. Total 22 participants were recruited as the study subjects. The
participants ate the test food containing LRC or placebo food during six months and were
examined bone properties including BMD levels and bone turnover markers in blood for
two times at after 3 and 6 months. Although BMD change amount and osteoblast
differentiation marker ALP and osteocalcin levels were higher in the group having test
food than the group having placebo food, there was no statistical significance.

In conclusion, this is the first report demonstrating the effect of LRC extract on bone
formation in wvitro and in wvivo. These results suggest that LRC extract may be a good
natural herbal medicine candidate for the treatment of osteoporosis, but with fewer side

effects than traditional medications.
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& SER ey g =g (1) ATER | BRE TRy
24 A =9 1.0 11 L ; & 3.3, EtOH 7.7 112 76
25 AR5 1.0 6 L ; & 1.8 EtOH 4.2 46 75
26 2} ek 1.0 6 L ; = 1.8 EtOH 4.2 166 85
27 &k 1.0 6 L; = 1.8 EtOH 4.2 320 75
28 w3 A 1.0 6 L ; = 1.8 EtOH 4.2 390 33
29 o Al 1.0 6 L; = 1.8 EtOH 4.2 160 62
30 A 1.0 7L ; = 21, EtOH 4.9 49 60
31 & 1.0 14 L ; & 4.2, EtOH 9.8 212 63
32 SR 1.0 14 L ; = 4.2, EtOH 9.8 201 81
33 a4k 1.0 70 L ; = 2.1, EtOH 49 157 84.4
34 B3t 1.0 6.0 L ; & 1.8, EtOH 4.2 147.6 85.8
35 Ao 0.6 9.0 L ; & 2.7, EtOH 6.3 126.6 75.3
36 v () 1.0 6.0 L ; & 1.8, EtOH 4.2 28.4 58.5
37 H] 2} 0.9 58 L ; & 1.7, EtOH 4.1 6.6 35.8
38 &t 1.0 8.0 L ; & 24, EtOH 56 83.3 92.0
39 g 1.0 120 L ; & 3.6, EtOH 84 126.2 72.3
40 5] ¥ 1.0 100 L ; & 3.0, EtOH 7.0 56.8 74.0
41 Rpiay 1.0 70 L ; & 2.1, EtOH 4.9 38.2 67.1
42 2. 7H9] 1.0 120 L ; & 3.6, EtOH 84 84 55.1
43 gzl 1.0 11.0 L ; & 3.3, EtOH 7.7 15.0 70.1 59
44 gx2 1.0 11.0 L ; & 3.3, EtOH 7.7 15.0 70.1 D.W
45 3h%3 1.0 11.0 L ; & 3.3, EtOH 7.7 15.0 70.1 EtOH
46 RS 0.7 6.0 L ; & 1.8, EtOH 4.2 75.9 53.5
47 3 1.0 8.0 L ; & 24, EtOH 56 341.1 75.7
48 F(E) 1.0 70 L ; = 2.1, EtOH 49 301.9 75.4
49 k=t 1.0 6.0 L ; & 1.8, EtOH 4.2 36.5 42.0
50 2| 7} 1.0 8.0 L ; = 24, EtOH 56 197.8 69.2
51 =HEE) 1.0 70 L ; = 2.1, EtOH 49 68.3 80.0
52 FA 1.0 6.0 L ; & 1.8, EtOH 4.2 110.3 50.7
53 Z14] 1.0 70 L ; & 2.1, EtOH 49 327.4 81.9
54 3 1.0 70 L ; = 2.1, EtOH 49 58.7 74.6
55 A 1.6 80 L ; = 24, EtOH 56 79.3 73.2
56 ThA]mf 1.2 120 L ; & 3.6, EtOH 84 546.0 48
57 Z}7FH] Al 0.9 120 L ; = 3.6, EtOH 84 42.7 50.0
58 3 & o] 1.2 130 L ; & 3.9, EtOH 9.1 340.1 73.2
39 FEU 1.1 9.0 L ; & 2.7, EtOH 6.3 1335 68.5
60 X 1.0 6.0 L ; = 1.8, EtOH 4.2 188 85.8
61 7l A 1.0 6.0 L ; = 1.8, EtOH 4.2 1487 90
62 SN 1.0 6.0 L ; & 1.8, EtOH 4.2 1234 72.1
63 Sk 1.0 6.0 L ; & 1.8, EtOH 4.2 90.2 64.8
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#w | amy ey &0 59T L) ATERT | wREEE | ua
64 A =] 1.0 6.0 L ; & 1.8 EtOH 4.2 172.5 52
65 &It 1.0 6.0 L ; ¥ 1.8, EtOH 4.2 164.0 61
66 A= 1.0 6.0 L ; & 1.8, EtOH 4.2 190.1 85.3

770-862 A2 FHA| YnH 2| 1041-1284X| T054-332-8855 F 054-332-8850
£2 8

&ipe| 9819H % 25 T061-863-1915 F061-863-1910

529-803 i HEZ &
)

lge| O3k [m| >
B10F MOHE0F 24 2 AT
Al @A A A
LEAAW2 HIOIXl 1/1
2 =Xl & = 2012. 08. 12 H4UT 2012. 03. 12
o 7 @l SRY AR HEHS AL 2012. 04. 11
BAE S Aa 2l 88 M x= g SIS 2320-264
FHEA SSEH2LEH E=Rvc /=4 500g LS A12041110
2N 8 2 3
Ane= o= 23 AN = J = =
4 & EERS] =g &8HC(a, B, v, 8) | Z8 0.2 (mg/kg)olst | =2z
s ol Al Herord g |#| S0OT(DOD.T.E) | BE 0.1 (ma/ka)Olt | E2E
=T Al E = = i Aldrin 0.01(mg/kg) 0I5t 2HE
AxEpY = = 3 Endrin 0.01(ma/kg) 0I5t 228
3l 2 6.0%0lI3} 2.50% ’; Dieldrin 0.01(mg/kg) 0I5t =S
N 2.5%013t 0.00% ol & - -
Zgey - - " &(Pb) 5 (ma/ka)Ol 3t 0.000
BEO| MBS 30ppm Ol 0.00ppm |2 HI £ (As) 3 (ma/ka)O! s 0.190
s eaae | oSN | 02w z +2(Hg) 0.2 (ma/ka)Ol 8t 0.000
of | REUHESAL - - = Jt=8(Cd) 0.3 (mg/kg)o| &t 0.062
g RPN = - ESE] 5 (ug/kg)Ol 3t =248
g ogwx - - WEEIENTY - -
B o= 5 g
BADIE mEY o=

- B A A %A A, tietedd 2 gstAe] @A Ase Adslgon, 4o At Al
A AN Sampledl] @8te] Ag g Ay}
-9 AL NEAF EA oo FEHMA F 7 YA Qo A LeE ALY 4 YsLICH

2012. 4. 11
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ALP 4 = NE A S

O mg2 MEFEA ZTAEY APRAEZ B3l 3 E7] M E(mesencymal  stem
celD) C3HIOT1/2 HXEF ZFA E(osteocyte)Z  W3}sl7] ol AGAe] ZIFEAX
(osteoblast)?] MC3T3-El M5 2 73 5% MC3T3-El AMEXFE o=z AE &
A FEES At st s. 6659 AF 24 FE=52 44 5 mg/ml9 stock e
2 34 3 5 7t A% 24 FEES 10 ug/ml, 50 ug/ml, 100 ug/mle] 3 F7F9 FET
o7 FAs MTTS ALP 45 Al 839+

O MC3T3-El AMEFd dair+= 23 =
A3 24 FE2E AY d 39 5 2AE A Q1 ascorbic acid (50 ug/ml) ¢} B
~Glycerophosphate (10 mM)S H7}sle] £3} JEjol A AlE S e

O 2AF&F &Ae AX 54 (cytotoxicity) AAHE E2lsl7] #13te] 345-Hule Eo}&E-35-H
Hd HEZZEF H2F (34,5-dimethyl thiazole-3,5-diphenyl tetrazolium bromide, ©]3}
"MTT 2t <33 HAEE dAlste] C3HIOTL/2 AEF, MC3T3-El AEF9 3 f%
¥ MC3T3-El AMEF] g 54 oAFE AP AF 2A5Y AxsA 523
MTT &4 (assay) o2 ZAste=dl o] WS Aoldle Alxe HEGSEF 9 (tetrazolium
salt) s 3T = Ao MTTE MEYW S4& ed 2AFE 4 A% &4 F355 A7
oM ME BEES control 100% thH]ste] WMol wet 72 FA(-——; 0~50%, —-;
50~70%, —; 70~90%, .; 90~110%, +; 110~130%, ++; 130~150%, +++; 150~)3}o] }E}FY
e (F 2, ¥ 3).

O ZF 66F° Au &A library®] FEES WSR2 2vas Alx Eddx MTT 43
< } screeningS 3§
=z

o
N
rO
o
2
N
N
olr
oX,

d

Aol g &3E £A8H7] 98]
=

3T
™
=3 A

=]
R
=
=

Jo b x

O ALP (Alkaline phosphatase):™= & (osteoid) &3 F7]23} (mineralization)o] 23+
A3E ol T4 W 5old ALPE S FXske 7o 7ML Jow, 2E:AE
AL mAZ & dEA A 53] 2F:AHEY 7] @A wdo] Frheta, a4 &
AE FJA 24T F oA B 77 ¢to] 2FAEY H3 AEE A4S F A= FH
o] A Y WA AEFE A UER seeding 3 F LA A7ro] A3 Fo] 2)E

1

A st FAdH
BEE SAHS ALP 84S FA3h C3HI0T1/2 Alxsef i3t
=¥ MC3T3-El AEFE o=z ALP A4S Agsigion, ALP 24 Ay
control 100% tH]ste] R el wel &= A (——- 0~50%, ——; 50~70%, —; 70~90%,
5 90~110%, +; 110~130%, ++; 130~150%, +++; 150~)3do] YJEFHAS (F 2, & 3).
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E 2. 6659 A% AA FEF= e MTT & ALP assay in C3HI0T1/2 cells
Extracts Conc. C3H10T1/2 Extracts Conc. C3H10T1/2 Extracts Conc. C3H10T1/2
No Name ¢g/ml MTT ALP No. Name 1g/ml MTT ALP No. Name pg/ml MTT ALP
10 T 10 T + o 10 +
1 R 50 . 23 A 50 T + 45 . 50 + -
100 " 100 n " (EtOH) ™55 v -
10 10 + ++ 10
2 FHE 50 24 | A=9 50 + o 46 EIRaRS 50
100 - -~ 100 + - 100 - -
10 10 + 10
3| ®mEx 50 - 25 | Az 50 + 47 e 50 -
100 — - 100 . 100 -
10 B 10 B Tt 10
4 | M= 50 26 2} oF 50 + 48 EE 50 )
100 100 . 100 -
10 10 + 10 -
5 % 50 27 &g 50 T+ 49 o+ 50 - -
100 100 - . 100 — —
10 . 10 + 10 +
6 &% 9 50 + - 28 | FaA 50 - 50 2 2} 50 + -
100 . 100 — 100 -
10 + 10 10
7 =3 50 29 o] A 50 — — 51 | =9= 50
100 100 — — 100 -
10 - 10 + 10
8 | e 50 -~ —~ 30 2] 50 52 A 50 -
100 ——— - 100 - . 100 - -
10 + T+ 10 } + 10 - -
9 *& 50 + 31 & 50 + 53 29 50
100 . 100 100 -
10 + 10 - 10 -
10 2 50 - 32| JHz 50 54 A7 50 -
100 - - 100 ) 100 - -
10 . 10 B 10
11 Gt 50 + 33 Ak 50 + 55 A 50 -
100 - 100 + + 100 - -
10 . 10 - - 10
12 | A58 50 - + 34 | BEz 50 -—- ——- 5 | thAlEE 50
100 - - 100 - - 100
10 - 10 + 10 -
13| "e 50 — — 35 A% 50 - 57 | A7pAl 50 - -
100 — — 100 — — 100 — -
B 10 + . 10 + ‘ 10 +
4| =39 50 36 B 50 58 | slgol 50 +
()
100 - - 100 — - 100 -
10 - - 10 10
15 =7} 50 — —— 37 u) 2 50 - 59 | FEuR 50
100 ——— —— 100 — — 100
10 -~ —~ 10 ) + 10 - -
16| 2z 50 ——— -~ 38 e 50 + 60 A 50 -
100 ——— -~ 100 + 100
10 10 10 )
17 37 50 39 ol 50 - 61 | 2wa 50 B
100 - - 100 — - 100
10 - 10 B 10
18 T 50 — - 40 ] 50 + - 62 | AT 50 -
100 - - 100 - 100 -
10 10 — - 10
19 | MR 50 - 41 | B39 50 -—- - 63 | Eule 50
100 - - 100 - - 100 + +
10 + + 10 10 - -
20 E 50 o . 42 | 97ty 50 - 64 | A 50
100 . + 100 - - 100 -
10 + -+ e 10 } 10 -
21 | $4y 50 o+ o+ 43 (;;) 50 + 65 ok} 50 .
100 } o 100 100 +
10 + + e 10 } 10 + +
22 | 9ZF 50 + 44 u 50 B 66 | A=A 50 -
100 - + (D.W) 100 100 ++
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E 3. 6659 A% A4 FE=9 e MTT & ALP assay in MC3T3-El cells

Extracts Conc. MC3 MC3-BLAST Extracts Conc. MC3 MC3-BLAST Extracts Conc. MC3 MC3-BLAST
Nq Name (¢g/ml) MTT MTT ALP Nq Name (eg/ml) | MTT MTT ALP No Name (eg/ml) | MTT MTT ALP
10 10 h 3= 10 -
1] %A% | 50 - — |23 A= 50 45 T 50 -
100 - . - 100 4 - (EtOH) ™57 -
10 ) + - 10 . + 10 -

2| #HR 50 + ) 24| A &9 50 + 46| e 50 - -
100 + 100 + - 100 - -
10 + - 10 + ++ 10 -

3| raxr 50 } 25| AR 50 47| FF 50 -
100 - + - 100 . - 100 - - -
10 + - 10 o+ 10 +

4| N2x 50 - 26| Aok 50 + - 48| 27 50 -
100 - 100 - - 100 - . -
10 10 + + 10 +

5| % 50 ) - 21 &% 50 + 49 &7 50 ++ -
100 + - 100 . 100 - + -
10 10 + 10 + -

6| 3% 50 - - 28 FA= 50 50| Azt 50 +
100 - - 100 . . 100 - . -
10 ) + 10 + + 10 - + -

71 5% 50 + + 29| oA 50 ++ - 51| 29x 50 - + -
100 + ) - 100 - . - 100 - + -
10 + - 10 + + 10 - .

8| &F3x 50 - + -— | 30 AA 50 + 52| FA 50 - +
100 - - 100 . . - 100 - + -
10 ++ 10 + + 10

9| & 50 31 44 50 - 53| 79 50 .
100 - 100 - 100 + -
10 10 10 +

0] 7% 50 - - 32 ol % 50 . 54| 9 50 + -
100 - - 100 . + . 100 - + -
10 10 + + 10 - .

11| 24 50 E 33 =4 50 + ++ | 55| A 50 - + -
100 - 100 + 100 - + -
10 - 10 - 10 - +

12| 2k 50 - 34 HwAk 50 - - - 56| TthAlwk 50 - -
100 - 100 - - - 100 - -
10 N 10 + . A7) 10 - -

13| w7hE 50 - } - 3B HE 50 . + 57 WA 50 - -
100 - + - 100 + + > 100 - -

B 10 ) - W2 10 + + + ] 10

14| =29 50 - + -~ | 36 (o) 50 + 58| #l%ol 50 -
100 - + - 100 . - 100 -
10 - - 10 + + + c o 10 - . -

15| 7 50 - — [ |3 wm=a 50 - - 59 ;j 50 E - -
100 - -—- -— 100 - + - ' 100 - . -
10 + - 10 . + 10 ++

16| 4wz 50 - + -—- |38 7= 50 + + 60| ETx 50 +
100 - + - 100 + - - 100 . +
10 ) + - 10 10 + +

17| 37 50 + + -~ | 39 H4 50 61 FwA 50 + +
100 + + - 100 . 100 ++ +
10 + - 10 + + + a9 10 . +

18] T 50 ++ -— | 40 A 50 + + 62 e 50 + +
100 ++ - 100 - - B 100 . .
10 } + - 10 - 10 + +

19| wW=pel 50 + -+ - 41| 29 50 - - - | 63| Bnts 50
100 ++ - 100 - - - 100 .
10 ) + 10 ++ 10 - +

200 % 50 + + - 42| 9.7}+9) 50 + 64| =AM 50 .
100 + + - 100 - 100 + . -
10 ++ e 10 - - 10 . +

21| fras) 50 + - 43 (;;) 50 - 65 o 50 + .
100 } - o 100 - - 100 + +
10 + ) . 10 - 10 + +

22| W7 50 + - 44 _ 50 66 50 + + +
100 + - (D.W) 100 - 100 +
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O % 6659 /;1'% 27 hbrary/l FE=ES Aoz C3HIOT1/2 AXxT<f
=S AS VEoR 747 AxFEE
AAEAS (F 29 & 30+= } A FAR AE L),

O FF=71MERD C3HI0T1/2 AEF g Al@eA ALP &40] &2 9 1059 A%
aA FEEH AT FE= £ 60 ug/mb, F93 (50 ug/ml), A= (10 ug/ml), #reF (10
ug/ml), A<+ (10 ug/ml), &% (10 ug/ml), < (10 ug/mb), W7 (10 ug/ml), A5 (10
ug/ml), &t (10 ug/ml)el™ ol thak ALP &3 MTT EAo] tig Ay ofe) 19
2%} 2.

ALP MIT
160 160
41— o 140
23 120 I B B . — E=- 120
Z £ 100 l BN B e B e == £5 100 -
22 %0 |- B BE Bm B BE B { = ::e 80 -
‘:‘é &0 | BN T TN BN . i . ’_E—E 60 -
e 40 I B EEEER -— E?l 10 -
‘_U '!‘ B . s N r=l 20 -
e —— — 0 -
D DD LS @S S
SESESE S S
= Q/‘:\\ AN {,“a \;' R A \;’e‘\ N
{:_\{“’" -NV F F X {?‘\IO & Q}"

I 2. CBHI0TL/2 AlZFelA 29 105 4% &4 FE289 ALP 243 MTT &4 2%

O &3} fri=¥ MC3T3-El AlZFE tid Aldelx ALP &4 o] =2 49 1059 25 &4

T == 124 (50 ug/mb, 3=H (10 ug/ml), Z< (10 ug/mD, 5 (10
10 ug/ml), &% (10 ug/ml), =4 #F (10 ug/ml), "2 (100 ug/ml), 2] (50
10 ug/mbol™ oo gk ALP &7 MTT w4l tiah A= ofdf 29

—~ o~

ALP MIT

ALP activity
(% of control)
| | !
R
|
I
|
]
|
]
|
|
|
|
| | |
|
| | l
|
Cell proliperation
(%o of control)

9 3. MC3T3-E1 A EFolA A4E 10F 2% 24 FE5E2 ALP &
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[ #8754 A% Ao &5t &3 a5 st A+

O % 66%FY A¥E 24 FEES Aoz C3HIOTY2 AEFe £33l =9 MC3T3-E1 Al
EFo|Ae ALP &4 =& AL 7oz 7zt AxFEaE AAE A9 1052 A% &
A FE=E 15 s da=4, A% A9 8 T8l 7IsA AF &A1Y 2548s =
i stelr] flste] theksh 23 £ FEES YR C3HIOTL/2 AMxF9 &3 =4
MC3T3-E1 AZFo]A MTT 42 ALP 24< &394

O & F=ES A5 A AF 2A FEES 72 A3 did AxZFoAe ALP €4 9]
=2 AL VTR 2 AXxFo giE 338 s Agstdcdl, Arlee 95 AF LA =
sl Wk 587F SAeks A E 2N, 14 A 58 54 A9

O ALPEA o] =& o5 AF 24 T 2 T2 atesel U 71& 53 AFaAEC] =
A, ol Ay 2 BA A4 2oEs dW 2 S Ve AFE A 24
of tigh A Wel A=A Atk AE FHEE A 9

O AEHO R C3HIOT1/2 AEZFolA Mgt 35/ A% 24 F22HY %) 2060
ug/ml), M3 G0 ug/ml), A=3(10 ug/mlh)ol™, MC3T3-E1 A XFoA A&l 3F7F9
AE AA FEEEAY )2 IHA0 ug/ml), 5010 ug/ml), EEH10 ug/ml)%‘ ol 6
THY AE A FEES 2TFRY EFE AT 157HA Y &3] Tteste F FTHe
T FEES Ao R C3HI0TLY2 Al E59 MC3T3-E1 A5 2] ALP wUr MTT
g ZAAAE

¥ 4. 156%9 &3 FE==° s MTT & ALP assay in C3H10T1/2 cells

MTT ALP

No. Mixed extracts (Conc.(yg/ml))
value Level value Level

1 Control 100 + 2.4% 100 £ 3.15%
2 £ H(50) + A= (10) 162.5 + 3.14% +++ 127.86 + 0.76% +
3 A =9 (10) + $-%(10) 104.59 + 4.03 ) 123.7705 + 3.8% +
4 31 H(10) + $+&(10) 109.55 + 2.43% ) 120.49 + 4.23% +
5 2(50) + gl& (10) 151.31 + 4.4% -+ 118.03 + 7.4% +
6 £ H(50) + 3] #E(10) 154.59 + 2.62% 4+ 116.93 + 1.38% +
7 2(50) + A =3 (10) 166.81 + 8.85% +++ 110.66 + 3.75% +
8 8= (10) + A Z 3 (10) 108.9 + 0.936% ) 107.37 + 3.1%
9 2(50) + =& (10) 152.9 + 8.99% T 104.92 + 1.56%
10 | f+99(50) + $-5(10) 134.08 + 3.09% ++ 103.27 + 6.73%
11| fF9350) + 2= (10) 155.52 + 1.69% - 103.27 + 6.84%
12 | £950) + $£(10) 155.43 + 11.24% -+ 100.81 + 0.89%
13 | 2(50) + 93] (50) 14448 + 431% ++ 100 + 0.01%
14 | EFT(50) + 9 (10) 141.2 + 5.9% ++ 97.54 + 5.49%
15 | 99 (50) + A =3(10) 141.67 + 6.65% ++ 96.721 + 0.76%
16 | % (50) + £ (50) 150.19 + 0.37% -+ 96.72 + 0.47%
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O

A Ao A 15529 ALP &4 3 MTTEA ] ofgh
Ave ® 49 19 4-1, 2Y 4-29 gow, ALP %Mg NEoR ANEY SRy
R FEE M T2 BAE 2o Fu QS 2 UEoR ARIEE, AYeS, H

H
S8, Svhse 5ol £o2 ALP 240 54 e A58 ue Fu 98,

SAE71ME] C3HIOTY2 AEF o

ALP

140

120

100

2]
=

60 -

ALP activity
(%o of control)

40 -

a9 4-1. C3HI0T1/2 AlZFoA 1652 &3 F=&° sk ALP &4 23

MTT
200
180 -

160 -
140 -
120
100

Cell proliferation
(%o of control)
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ZEEAMESQ MC3T3-El AlZFE td AldelA 15652 ALP €43 MTTEA o o
Ad+= 3 59 29 5-1, 28 5-29 ZoH, ALP €4 7IFo2 4=y & FEE
ol g FL ENE YR WAL I o A4S, IPA 2, P E,
& 59 wo= ALP &40 = YES.
¥ 5. 15F9 &3 FE=E9 U3 MTT & ALP assay in MC3TC-E1 cells
_ MTT ALP
No. | Mixed extracts (Conc.(¢g/ml))
value Level value Level
1 Control 100 + 3.13% 100 £ 5.79%
2 | £(50) + A=9(10) 102.01 + 0.41% 125.56 + 3.6% +
3| A= (10) + $-E(10) 91.13 + 0.68% 118.49 + 1.5% +
4 | 3HE(10) + A=3(10) 88.10 + 1.36% - 116.69 + 0.73% +
5 | 3 E10) + +&(10) 90.58 + 3.4% 116.24 + 3.31% +
6 | 2(50) + +Z(10) 100.23 + 2.36% 116.24 + 3.31% +
7 | H950) + A= (10) 97.80 + 1.22% 111.57 + 3.31% +
8 | E(10) + $E(10) 106.68 + 0.36% 110.97 + 1.65% +
9 | 2(50) + FHH(50) 95.13 £ 0.68% 109.02 + 5.5%
10 | 9 3)(50) + #=37(10) 89.15 + 3.35% - 102.10 + 3.01%
11 | f3(50) + $-=(10) 94.29 + 1.27% 101.95 + 3.87%
12 | $9H50) + 3] #H(10) 94.53 + 2.26% 98.345 + 6.61%
13 | 2(50) + 31" (10) 98.03 + 0.95% 88.72 + 9.17% -
14 | F93(50) + 3] H(10) 84.33 + 0.45% - 87.66 + 2.26% -
15 | £5(50) + 937 (50) 85.60 + 0.86% - 87.06 + 2.26% -
16 | $(50) + -3 (50) 96.86 + 1.04% 83.90 + 7.82% -
ALP
140
120 — —
|
20 | - B B B B B — — —
0 | e — — —
ool = S R GO SR S SR R Tox T xTow B
o gl Hoa B H B H G o
AT B ’ A ESSE- % A
a9 5-1. MC3T3-El MlXZFolA 155 &% F=Eof digt ALP €4 27
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MTT
120

Cell proliferation
(%o of control)

I3 5-2. MC3T3-El1 Al¥FolA 15F2 &3 F=5of 3 MTT &4 23}

0 BHEE B FAA vhrle] W Hele B xF Fuls FAL 5] slske] =9

=0y #dxH AsH =TAEY FdA #m#Ad ALP, RUNX2, BGLAP
(Osteocalcin, OCN), SPP1 (Osteopontin, OPN), SP7 (Osterix, OTX)9] 5% 3 & A A+
PM ATE AA AAT 589 F12F (ANXA6, COL5AL, ENO1, MYOF, SCARA5)9]
g H3E B35S

& A Odfr%lol A Eoﬂ?oﬂfﬂ /\Hi—% 2HAE vHARA 5F9 FAAE AAGsHA € 3%
10

O

% 9] DEG (differentially expressed gene)% W slo]) AlE Rdy FoEyE ulex

Lo
do Al AFES T 7E0] FAA e diE @xel o ZIE [Q813H S tdo R A
S A& A3 HF 559 FHAE 2uET A FAA vAR HAAHE. o5 5% 9
FAAE AT A A ou = FAF 2o]E HolAY, FHE/FUFTY fFo
St AHAAAE HAFUS. o|ATe, dAAdTNA HEHR 55 FHAAHANXAG, COL5AL,
ENOI, MYOF, SCARAS)7} =vt&35 #d 4% 82dd 7Fsdol =5, webA, ol
TRz HEAS 2HFgoRN FFF oY F A = 71 AE aAE '

M sle] Fgate Aol WE bl e B

& F ASF(F 6).
X 69 A¥E Ay B FuFsaolA Gl H] 3 4% FHAAHANXA6, COL5AL,
MYOF, SCARA5)—4 DA S Srksta 91a, ENO1 F3dxke] dd = Aaska s o
2hA, o A 2 N AAAE LA Al dojA 4F Y FHAY EAFES T
Al7]1aL, ENOL frdzte] B & S7hr7]l= Wste] s BolFe AF 2A4E Zux
sk ouﬂ ol gt &4 AH}E vt o R FHAA Aol MY AFAAY] A S,
C3H10T1/2 Al259 MC3T3-El AlEZFoNM 4% &4 5= (95 B £9)9 0¥
= @A FdA wbA "HstE ERlsr] fs F 10 Fo FAACIE 5F, NdE 58)9
mRNA Z3# -2 real-time RT PCRE #4333, A&3l+ real-time RT PCRE Zefo|H
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= X 7o 71AE o o™ real-time RT PCR2 95CoA 10% &<t 13], 95ColA 20%,
62CoNA 20%, 72CoNA 4022 o]lo] X += HH&S 453], 183l vA| 9O 2 melting curve=
2FA33E7] 9138 95Tl A 60C7HA] 0.2TCTH

£ 6. Tt

A7 FH HAA BT N FUE/BTFEF ABEA

=
=g

Hele 2o FA5Ae

Number of significant SNPs (lowest p value)

Mouse DD qRT-PCR Human
Gene  Cellline Cellline Mouse Gene  SNP =50s Women
symbol -~ . pox  Con Dex Sham ovx  Symbol  ng BD-RT BD-TT Osteoporosis
AnaxA6  + ++ 10 28 10 15 ANXAG 18 1(0.039) 3(0.024) N/D
Cnn3 + ++ 10 13 10 11 CNN3 : 2 = 2
Col5at  + ++ 18 21 10 19 COL5A1 29 3(0.0055) 4(0.027) 5(0.008)
Col6A2 ++ +++ 10 28 10 22 COL6AZ 3 0 0 0
Enof +++ ++ 10 08 10 07 ENOI 3 2(0.027) 2 (0.009) 2(0.015)
Kitl + ++ 10 26 10 19 KITL 9 0 0 0
Myof + +++ 10 32 10 23  MYOF 29 3(0.0053) 2(0.034) 7(0.006)
Nfib + ++ 10 26 10 11 NFIB = = x =
Scaras + 10 30 10 22 SCARAS 25 1(0.01) 1(0.045) 2(0.017)
S100a10 +++ ++ 10 24 10 12 ST100A10

Abbreviations: DD, differential display; BD-RT bone density estimated by T-score at distal radius; BD-TT, bone density

estimated by T-score at midshafttibia; N/D, notdetect.

R 7. 2ves dd A& virle] BAF Sl fg Zefoln ME AR
T R M el A 4R (5->3)
Relative Gapdh Gapdh-F TGA CCA CAG TCC ATG CCA TC
Control Gapdh-R GAC GGA CAC ATT GGG GGT AG
Al Alp-F TCC CAC GTT TTC ACA TTC GG
Alp-R CCC GTT ACC ATA TAG GAT GGC C
Runx? Runx2-F TAA AGT GAC AGT GGA CGG TCC C
Runx2-R TGC GCC CTA AAT CAC TGA GG
71E& 9 Bglap Bglap-F TAG TGA ACA GAC TCC GGC GCT A
32 wkA | (Osteocalcin) Bglap-R TGT AGG CGG TCT TCA AGC CAT
Sppl Sppl-F AGC AAG AAA CTC TTC CAA GCA A
(Osteopontin) Sppl-R GTG AGA TTC GTC AGA TTC ATC CG
Sp7 Sp7-F ATG GCG TCC TCT CTG CTT G
(Osterix) Sp7-R TGA AAG GTC AGC GTA TG GCT T
A Anxa6-F CAC AGG GTG CCA TGT ACC G
Anxa6-R GAG GTC CTT GCC ATA CAG GG
Colbal Colbal-F CAA TTT GCC CTC AGG GGT AAC
Col5al-R TCC TCG GGA AAA CCA GAC TCA
7 Enol Enol-F GCT GCC TCC GAG TTC TAC AG
A vhA Enol-R GCA GGG ATT CGG TCA CAG AG
Myof Myof-F TGA TCG AGG GCC GTC AGT TAT
Myof-R CTG TCA CTC ACC TTA AAT TCC CC
Sparas Scara5-F ACC GGA CAG CTC GTT TTG G
Scarab-R AGG GGA CAG TAC AAG TCA CCC
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O C3HI0T1/2 MEFNM e Fuads I FAAF vpA9

Osteoblast marker genes

mRNA Levels of relative genes
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New marker genes
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B Anxab
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15 _ . OMyof
T B Scarad
4 1 b B Enol

mRNA Levels of relative genes
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' o =3+ &e, 5189, 5D
FEEd d3 2uss Ed ve2E gidom ool o] 873t ©r| FoE F3
=9% A Z9E Alu-EA4 505
ZAAHAEE(F)E Z8) 55%H 9 sham-operated ddY ¢ #t¢2~ 4upg] o WA AA ddY
GA w2 52utElE FHE ofFdign AT EAE Ao 173 £87|HE A
7l % clean =3lo] A9 S,

Sham HaEE T
1 338 i G5 27.3
2 312 2 G3 300
3 3086 3 n 30.0
4 284 4 C3 334
32 310 Ho 30.2
sD 2.22 sD 2.50
ANEDHET NEuGFEEDH XE0 (18T
i K3 27.3 i D3 279 1 El 280
2 B3 209 2 G2 298 2 3 297
3 c2 30.1 3 B2 30.3 3 K6 303
4 H4 333 4 EZ 333 4 K2 332
e 30.2 o 30.3 o 30.3
5D 2.46 5D 2.24 5D 2.165
&0+ F5THEHEE SO +5THEET A5+t T
i BS 281 1 K1 281 1 D2 283
2 %1 296 2 E3 296 7, ci 296
3 F5 304 3 c4 306 3 D4 307
4 K4 327 4 HS 326 4 Az 321
g 30.2 o 30.2 - 30.2
sD 1.92 sD 1.89 SD 1.615
25+3d*HETH 22+3HEEH LE+3H(ETH
it 12 28.3 1 G4 286 1 H1 228
p) 16 293 2 Al 283 2 I3 291
3 G1 308 3 11 30.9 3 A2 311
4 D5 320 4 K5 319 4 B4 318
g 301 o 30.2 o 30.2
5D 1.65 sD 1.50 sD 1.578
HH+SEEHED HHrF+SEEED JuF+ SR EE
i Al 287 1 5 287 1 F2 287
2 F1 29.1 2 15 28.9 2 [2 289
3 D1 314 3 ES 31.5 3 HZ 315
4 AS 31.8 4 1 317 4 Bl 317
He 30.3 o 30.2 o 30.2
5D 1.58 5D 1.62 5D 1.621

29 13 AFAA 9] Fof B2 A9 7 2 Ay 9 74



O Aol AFEE AF 2Al FEFEQ A=y, &9, ¢, 34, A 58 F5&5 44L&
100 mg/mle] FE=Z stock solutione W& ow, AFFEHELe] wlS Y& WAL %
A AEGAQ] Lok E(F)o] o Fste] Hubd 2AME S Hi AdS AldeslS
2E oA FEE Fo] Mo PIXImus bone densitometer® %7] H¥HULEE 43S
s S4357] do Zdey 4% =3 v Al(Zoletil® Rompun 1:2 &3S A2
o 2:3 Hl& =4

1l H
2 gAE) 50 ulsg FAE 3 FHE SA B nAgA7In =H
(BMD, Bone Mineral Density), &= % (BMC, Bone Mineral Content), A AW &(%Fat)S =
SIAS(™ 14). 4% Ao T8 9 vsas dHde FEANA tA] A A7

A7 Aol A Ao R BEHEAS FAFAS 1Y WSS Holt npe2E YU

R

TR o FomR

rr

** CALCULATE SUBJECT **

SUBJECT INFORMATION
SubjectiD @ mpuse sample
Description ©
Comments :
Weight

SUBJECT RESULTS

Bone ROl TOTAL
BMD  © 0.0664 0.0486 giem®
BMC 028 0.442 grams
Arca 042 901 cm?
Tissue ROl TOTAL
Lean @ 0K 23.7 grams
Fat H 4.9 grams
Total : 0. 5 grams
% Fal ! = |

" INCLUSION ROl fin pixels]
Width : 20 PosX: 335
Length : 85  PasY: 268
Angle : 221 [deg)

Subject ID : mouse sample

Press one of the Function Keys, of use the Mouse to elick on the desired

function
F1 F2 F3 F4 F5 F& FB or Esc
Help Edit Subject Manual | Analyze New Print Adjust Cancel
Analysis Subject Grayscale
18 14. L% YEH F(right femur) 5915 A A3 0= A4

HHE 54 F UsERE 4% 4F A FEEs S0l E9ste] Aol A17]7
AAEEA S Aoy FEEL B5oR AFdEde] 15 £F FE=, Fegde 111 &
& FEE, HAEEY 11 £ FEes 44 AT FoALE 50 mgkg, T&F 7O
o= 150 mg/kg, A& FoI 300 mg/kge] HFA Tl HEE Sl Eske At A
ol S =T FEEY £ v 1Y 1Y SFAEAES 4 ml(AF A4 F
== &8 ool W dn] Aol 7] FAs A vk AlTs adste] Edet
A=

AE 24 FEE Fo F 8F o HF ASS SAHst, FAF vFH & U E(BMD,
Bone Mineral Density), &= % (BMC, Bone Mineral Content), A X %&(%Fat)S sAlo =4

3912
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AE 2 FEE Fo A 27 AT SAZS 25339 A7t fleE FEYE A YA
7] W&o dAAA LY ZF A3 Student’s t-testE E3F BluoA EAFOZ Fo 3
2ol 7F gl 5. AlE Al FEE Fo 8F 9 HAFT AF SAHUE a8 ATH 74 Ay
o] vl A FAIHoRE folgk 2Fol7t NS (E 8).

AzHe] doAM = FaAEAAFTY AZFy 1EFF(p=0.033), FAA+E5E 18T
(p=0.03D)NA FAAOZ FoJgk xfol7p llom, 2 o EF7F AFHEaro] WA dA Tt
g 22 Aoz yeld. $E5+3 8 18HTY A FAEA T, Shamtoll HE] 5olF
o7 HF AFol HAA ystoy FAA FIAHL E=AHA] FUS(E )

X 8 EUds 8 RUY 4F9 AE A @] Fo AFY AF A Ay
R T i ASH  p value
HE p value
o H2EHE 30.2 £250 398 348 ~ 97%l83
o Sham 310 £2.22 386 £369 0640 7.6 482 0451
ezt 30.2 +2.46 413 +156 0468 11.2 +2.65 0.384
x| =nj =g 30.3 +2.24 421 +492 0479 11.8 +417  0.387
B2 303 £216 431 #305 0210 128 #1.35 0033
ez 30.2 £1.92 424 +657 0518 122 #513 0.390
ANEO+£0 z22 30.2 +1.89 409 +6.67 0794 10.6 +5.73  0.757
___________________________ 488 302162 4354593 0326 133 #453 0183
e 30.1 £1.65 408 +3.39 0695 10.7 £219  0.490
FE+EE =e 30.2 +1.50 405 +279 0772 10.3 +1.53  0.592
___________________________ 48% 3022158 369311 0261 ~ 68+l67 0057
XNezt 30.3 +1.58 415 +382 0.552 11.2 +3.38  0.451
MAIhEE Z22 30.2 +1.62 413 +344 0575 111 +3.38  0.487
nggt 30.2 £+1.62 425 +118 0192 12.3 +0.68 0.034

ZHFBMC)Lt AAYE(%Fat)> P2 #g BES At dA d9& gtz HE
ZA7 WS AEstd S F¥HBMC)Y 4% Shamiro] WA A T Hluwsle] EAXORE F
ogt o]zt glom =2 FA9 S YEU . AALE(%Fat)S HAEA T
Shami Yk 2fo]7} EAstA] Etom, AZa+& DG oA FostA FAad A
ol vl&] A X HE(%Fat)o] =2 Aoz YEFSH(E 9).

U= (BMD)E= WEF(Thigh) 99 SA#AS 7oz st A% oA F55 Fo A
*7] BMD, %% BMD, BMD W3t&F ks AbEsld S, HAE AT Shamvt o] Hl Lo )
o}A, 7] BMD, #< BMD, BMD W3l& glo] BF FAHo=Z Fo|3t o7l EAst
ow TE BMD #tollAl dAAA Tl e X5 Hola Q. 53], BMD ®HaHE] 2l
A= Had AT Shamwe 2HUE7F 5 7189 oy, Sham 9] S7Fgo] WA A
ol w8 oF 23ue] %= U HEE(E 9).
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x99 =v¥s &

=]

=
-
=

=
&

A o] 459 AE AA ©@r] Fo Ay FL=(BMD),
(BMC), AAH4(% Fat) =4 A}

8% = (Total body)

BMD Right femur)

Th e
- B BMC p value %Fat  pvalue  EI[BMD  pvalue  BFEBMD  pualue  BMD EEE  pvalue
HLERT 049 0039 2878343 0.072 +0002 0.082 +0.002 0,010 £0002
Sham 062 <0064 0.014 2345:573 0162 0081:0005 0016 0104 :0005 0.00015 0.023 0002 0.00023
S0mgrkg  045:0033 0168 3223:524 (313 0074:0004 0404 0088:0003  0.018 00140003 0103
e 150mg/kg 048 :0053 0659  3123:28 0314  Q070:0003 0338  0094:0004  (.003 002220006  0.012
30mgkg 048 :0028 0620 34202325 (061 Q073:0002 0514 0092:0005  0.009 002020004  0.010
S0mgrkg 049 :0064 09%5  3230:860 0475 0074:0006 043 0091:0003  0.006 0.01520002  0.046
NEL+2H 150mgkg C40:0010 0840 3018:813 (0762  0074:0009 0618  0093:0008  0.045 00200005  0.025
300mg/kg 047 0028 0485  3520:393 0049  0075:0002 0OB4 0090 :0004 0013 001440003 0002
S0mgfkg 050 :0048 082  3053:477 0546  0074:0005 0428 0oed <0004 0.049 0014 20002 0097
YARLER 150 mgkg 0520075 0588  3093:312 0511 0075:0005 0349 0089 «0003  0.019 0014 0001 0055
30mg/kg  051:0034 067 3363:376 0105  0072:0005 0916  0086:0004 Q115 00120007 0578
S0mgkg 043 :0048 0728  2958:328 0748 0073:0004 0783 0087 20005 0144 001440003 008
2288 150 mgkg 044 :0033 0108  3325:290 0094 00710005 079 0084 +0001 0171 00130004 0268
00mgkg 0320057 0298  2535:2% 0144 0071:0005 0918 0087 10009 0250 00160006 0123
O A%+ BMD # & YWAaAA T wluste] 359 2F A4 FEERZTY, AF9+5%
g AR E el fela Folsh Qolul, dadAEe HMd BUES BE AL nmo] F
i 9dS 2Yu Ay FoTd Azd+Ee FodoA e RE SN =EETE A
A¥E B3 Bl Fi glov), AR5 FoRdAE AgRTI FEFTAY &
o|gk AfolE Kol 5. EFH BMD WstEolA A=y F&&Fw, Aoy A=I+E
& ALFTIH FEFTAA FF Aolrt Adou, AiAEd EF FEEAAAE
BMD ®stake] frolgh o]zt EAskA]l sk, whebA, 2F9 AF LA FE= A 9
AL A ABT ST EF FEEE AdA S
O A=y FoAd T ALEFTS AT Wgel AALEo] oA HvE FET 7tedo] &
Asta glom, ABd F8F o] TAE AN B A 2 Qom e AB
S0 weFT AN AALES FolehAl ot mabzh Y= Ao ey, TUE AM
Bl Be ABWNigw FETES vl oAe,
[ &7 Fo S22 A8 524 I35 AA
O 4719 AHRE FJste, 23 4739 FEAF AL AF A FEEEE Y 2
AE AF AAHAE
O A=Y &7
@ ASH+&Dd FE&F
(1 AR 25 AF2A dE Z7] Fof vbv2= 25 HS
O 1x &7] 5o 55 APS &3 AAE 2T AFAAH =Y, A=0
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E 10. 37) ol A3 Beke] 7 T AF 53 A%

z3 872 2Fs 165 & "

CREIE 16% HEYS pelue
H&  pvalue Hz  pvalue HE  pvalue H5  palu

HAEHZ 262144 3431369 419 £5.05 455 £662 480 £7.10 214 +6.05
Sham 2734088 329166 045  353#315 0070 365358 005 379503 0.059 105 +460 0.028
G2 260104 306£223 0172 360159 0114  387:095 0145 408227 0158 111747 0.016
NEL 259097 308098 0037 367145 0027 409:116 0098 438195 0161 179 251 0080
NEBL+&E 2604117 323194 0255 3724228 0059  393+312 0059  415+440 0088 1554354 0113

AT F AT 7 e BF F AT 7w Ha>

120 -

110 -

100 -

90 -

a0 S

70

150 -
140 -
130 -

120 -~

110

100

0

80
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<16

o "

T et ATt 7 I Hla>

140

130

120

110

i *
100 -
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70 -
— 60 +—— . : . ‘ L

a9 15 AF aA FEE FA 7

(xp< 0.05

HEE X2

7F F<oFe] Sham+tol] 3k HA =z

vs., WA A )

2O 4T



=y
AL e X9 WHaF ArbFRoA GAEA T FAZCRE [t Aolrt g
S Ho Fa Q& dgrRe AgToAE o= A7dE HAAA T vHluste] ok
ZFol7F glloy, Fof & RE AJ7]ef Wistdel dAhEATe] AALE B G X
5 dASA YER I S
¥ 11. &7 5o 713F et 7 o+ AR &3 HelF =4 A3}
B 27| £- 8 163 27| 85 Bt HA 163 ot
= HREE pvalue HXHE pvalue  HIEE  pvalue HAEE pvalue  HXEE  pvalue
HAMRZ  15.64 +2.02 29.13 +4.26 35.85 £3.32 13.28 +2.69 20.00 £1.57

Sham 1414 1082 0163 199 413 0014 2376 +660 0013 5821359 0.011 962 1616 0.014
OS2 16081253 0769 2617 +256 0340 3637490 0873 1113029 0237 18171185 0214
NZO 14741104 0267 2632263 0229 33831170 0234 12051245 0477 1970 160 0774
NZO+40h 15164125 0576 2846385 0791 3211 +466 0187 1361296 0852  17.26 +464 0287

O ZZFHBMO) Ad-5ol= FAA 100s w3 g2 Aesisled 2943E 12)5 24
B, Shamwt o] 4 & SAA Wstd ALdFA A dadA Ty SAH R Fodh
Aol7F les Hol Fa e, =% SAAAV =2 As Bl i 8w deiEes 4
A7 SA G2 FadAT S Blaste] foldk Zolrh gilev, Al 165 WEk el M=
Tl ZFol SV B2 Ae Hol Fi Sle. A¥dolMs ol AR dAadA
w3 Hlwske] Folgk zeolzh glleu, BE A7k Wt A dAadA L] o Bu
=2 TAE dASA dEa 3+

¥ 12, 47) Fol /10 B9 7 T Beka ung 29 2z
3 27| 58 85 165 X)) 87 BolsE A 167 BoHE
- S pvalue  EF  pvalue  EF  pvalue  ZF  pvalue  FF  palue
HAMRE 210 £0.10 293 +0.29 318 +0.13 083 +0.24 1.08 +0.19

Sham 260 £0.28 0.006 398 £043 0.004 416 +038 0.002 138029 0019 156 1028 0.021
Oz2 206021 0708 300 £016 0.666 390 t060 0056 0951026 0507 207 055 0.019
A& 216012 0347 310022 0287 340019 0067 0901020 0588  1200.12 0.200
NEO+4£0h 222 +015 0128 321 +034 0170 336037 0373 097 +024 0352 113029 0.764

_39_



)| o= FAA A 1008 w3 @S AHsded A4 E 13)5 A
B Shamt o] 4§ BE SAHX 9 Wty AxtgAda dadATY TAHOR 23
ol 7 Qes B Fa i, FEEV 22 RS B Fo e deRE 7 A7d
SAGS dAEATH vlaste] Fog Aol7b S, A =3I FordAE 7] 8F W
shafoll A FAadA 2 vwste] oA FWUE S B Ao® yElhga, dA 16
T HglFAAE FoFrEs UEIAE oy EE FUbEe] B AFgE HAF
e AT +E&T FodoAE 85, 7] 8F Welwk, WA 165 WA dAEA
T3 Blaste] folah Al HHEETE =AY Skl e A%E BHAFI S

FE 13, Z7] Fo 713wt 72F v i =e) vistE 54 A
5 e 7 1% D[E A 16 90
29 pvalie  ZRE  puale F9 pvaue ZEE puvalue  ZLL pvalue
HAEHZ 605031 754 1020 797 1049 146 +0.17 191 £0.32

Sham 068 1024 0007 907055 0001  966:048 0001  239:037 0002  298:036 0.002
o2& 000 £019 0915 157004 0767 813033 0648 150013 0742 201039 0715
e 5931034 0516 781030 0141 8221030 0283 181029 0033 231029 0063
NEO+EE 6054033 1000 8094036 0019 8221034 0317  209:035 0007 229022 0045

= A = = 3L

<z%7] 8F < =HE W vlu> <165 &<t =HE WstEFu >

200 - 200 -
*&x
180 - 180 - 2
k&
160 160 -
*

140 - 140 - *
120 - 120 -
100 100 |
80 - 20 |
60 +—— . . . . — 60 +—— . ; i ; ER

HAEE T Sham HEE XE2E  RESD+ET LA Sham eE= X225 X Sh+ST

a9 16. F7] 54 713 s =4
(xp< 0.05, *#p< 0.01 vs. FAAAT)

O 2% &4l FE5F9 A7 Fo a3E sty Y& FiAF vle] 2v1A (Bone metabolism
6

o
biomarker) & F7I2 A3 5. F 652 =} vlo] 2 uFA[IL-6, Osteoprotegerin(OPQG),
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Osteocalcin(OC), Insulin, Leptin, TNFalel thal Multiplex immunoassay kitE AF&33 S
HFT F2% S4F v dA98 A FHste] EDTA &-5uA47F #r7td A8 §712 3
=7

& A% 0 F AARAE S 4P Red peldel 659 B olashls 5
st AHel . 7 659 TUAF wloloulAlol We ZAzte] wE HAS 29 179 2
ol AHdEN e, F&M AHAEE Al AR £ WS YEhaAL &
01- IL r. 12-0PG 03-00
L (Logh R = 095551 o DL (Log 2089970 SPL (Log) R = 0 059TE
Ariwe |n|E:e E? Is Uninoens Cureo £t ,\::h.. |..ﬁ, gl.‘,ﬁ.,. Unirrowns Cune B Acing Inﬁe LE\‘l:dlu Unbniwns Curve fl
A ® - .
< s
o ” - }.’I
. _-': L]
0o 1
il o
£ F _... E ¥
: /
0
i s
L o
s o "~ ¥
5 e "
100
o 10 10° 100 " 10 10 0 1o 1 0¥ 0 o
Concoetration (p/mi) Conzantration ngimly Comcantration {pgimL)
O4-Tnsulin 06-THFa
491 I_sLL.yqunvne_
.\I::!mjo = Cuires al:n.-;e v M nErE!- tnacivn r.r._rt?: JJJJJJJJJ ey
iz 1o = = 5
104 - »
- rmf ?
: & .
-
#
i ! v £ ot 7
;(’ t
S £ s g
5 v ) p
"
v g
o’ :
10
1 ¥ 10 o 1o o EL ot e o 1 1 Ui
tration (pgimL Goncuntration tpgimly Goncent aimLy

O 6F2 Al vtelevmtrie] SHAE &91F A3HE 14), Sham 3 2 G AT 2] vl o]
4] Osteoprotegerin(OPG) ] FA A7} Shamoll A o8t/ =& &0 = A0, 1L-6
=742 vl A= Shamatell A frofpael] 2T =& A Bl T glE LEd,
WA 450 Al vhe]erpA el = Felet Apolrh EAISHA] efoke. A z¥ Fow e
Aol IL-69 OPGEl FAA7F dadAy Ho &2 FF4e Hol Fi gloy, te
49 ZdiAb wielemtA = Fefdt Apolrh fldlE. AFY+EE Folwe AgoE @A
IL-6 SAANA 22 4F & 2ol = &, YA 589 wpolentre = SAHCR
o)t Aol 7k A A Aok
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® 14 H5aA Fo 165 F9 65 A vho]evbre] 4 A3

116 (pg/ml) OPG (ng/ml) 0C (ng/ml) Insulin (pg/ml) Leptin (ng/ml) TNFor (pg/ml)
- Z/N pvae  BHN pwle  EFN  puale  EBX puale PN pvalie  ZEN  pvalue
UARRZ 701100 167 021 611 739 442 £218 218 1915 179 1685

Sham 1194184 0054 ~ 233:023 0010 5241216 012 2934120 0359 ~ 1524125 0205 171115 0824
NSL 1091267 005 203024 0089 5844575 064 423205 0837 26211287 0881 167487 0730
NZO+£0 1371614 0094  183:+027 0402 625092 083 350154 0410 3761032 0342 1901616 0787

O A7|9 #vdE FERYS o83 in wivo AFE FgeH, A AlF=el W AFY|E
A AEe] ‘A g E(HFolAZeEAE) AFRT ATy dEy A Fu+sg E3 FEHE
= .

O 22k A3 &5 AFS T AAE AF A4 X]e o &£ FEES YHoRE f8
AEs FEetr] 8l 7o FEES B st FAXETNA in vitro & ASAI S
E3] fFaAdFo] EA5t= 13 85 (XF 3] Buthanol extract; £%: Buthanol extract)%
Adst & Zbzkol 231 RIS5S B (A FT: 35% MeOH; &1 20% MeOH)sH o™,

T EAS A YA S

(] A&y FE2EAA SAHEZ] e 2 AAE 74

O A&=Fle] A= FE5E 264gs THT d8A7 & fgaz2ue odolMHolE, F
ez &g e, 44 Y5 AU HAA SHAA S FEES A3
7y FEES AAE HAAGY S eSS

Daion HP-20< ©]£3}% open column chromatography & 42 A
35%, 70%, 100% MeOH= #73+ & 4719 iv‘f‘g%e AR &4
MeOHe A &do] wth= A& 549_’3}91%. % 35%°] MeOHelA &3 & 7709 42&89

2 1, 3, 59 oA IS FA3HTH 18).

O &Aool d+= 3 5 38 FgAHA 3] Compound 1, Compound 2, Compound 32
FEEAA g EYAAE stgEL 700 MHz NMR(cryo probe)< ©] &
= D NMR data, LC-MS datas ¢ 2422 2 7|& £d 2} vl 5}
T2E sASIS(3YE 19-1,2, ¥ 20-1,2, 2@ 21-1,2).

9%
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9 19-1. Compound 1(scopolin FAFA) ] 3

> )

BRUKER BRUKER

R RS (P S O
"H-NMR spectrum of compound 1 BC-NMR spectrum of compound 1

Mass spectrum of compound 1

2% 19-2. Compound 1(scopolin fAFA) <] 'H-NMR, “C-NMR, Mass spectrum 2}
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29 20-1. Compound 2(scopolin)®] %

m:t:nu-:n Co<)
e\ ————— & BRUKER
>
| ?‘ I
'H-NMR spectrum of compound 2 BC-NMR spectrum of compound 2

Mass spectrum of compound 2

29 20-2. Compound 2(scopolin)®] 'H-NMR, “C-NMR, Mass spectrum 23}
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HI_R) OH

a3 21-1. Compound 3(dihydrophaseic acid 3/-O-b-D-glucopyranoside)®] 73

B(R:Jl()(gn C><)
B ES2S ol T
Cl | T T
'"H-NMR spectrum of compound 3 BC-NMR spectrum of compound 3

Mass spectrum of compound 3

Y 21-2. Compound 3(dihydrophaseic acid 3’-O-b-D-glucopyranoside)®]
'H-NMR, “C-NMR, Mass spectrum 2 3}
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o] Aeole FEFE 2828 THT AN F farRzvE oYolAHolE, R
=2 &Y S8lS. A4 83 A HA FEAA S FEES AU 7
FEES AR S AANEE S 2838 A FaEFAAA g4 vEY REsEs
Daion HP-20% ©]&3}4 open column chromatography% AR S AdZA3 H20,
20%, 40%, 60%, 80%, 100% MeOH= +H g & 6719 A ES A1 S49H8 & A
AlEtd . ©] F 20% MeOH & &EoA &4 o] e 20% MeOH % &< prep HPLC

5 AAste 9 33 ES ‘f'_“:qquﬂ st (2E 22).
2 AAE 33E(Compound)S 700 MHz NMR (cryo probe)& ©o]&3ate] #4135 NMR
data®} 71<€ T3 vl &2l Z3} loganino =2 ¥ A (ad 23-1,2).

Extract
(2829)

Hexane ext. Aqua layer
(383mg)

Dichloromethane ext. Aqua layer
(1.99)

Ethyl acetate ext. Aqua layer
(5.29)

active Buthanol ext. Aqua layer
fraction (40g)

Diaion HP-20 C.C.
MeOH : H,O condition

H-,0 20% 40% 60% 80% 100%
MeOH MeOH MeOH MeOH MeOH

active Prep HPLC
fraction MeCN: H,O condition

compound (8mg)
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29 23-1. £939 Compound(loganin)®] 3}8+4 %

T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0

BC-NMR spectrum of compound

SD-D30-4#83 RT: 1.53 AV: 1 NL 1.21ES
T: - cESI @1MS {100.000-1500.000]

1004 42148
85
30

85

Relative Abundance
o
&
L

sz | ammre 4214

480.19

|

= 44253

E 113.18 154.89 18985 20542 228.81 268.83 31705 23482 35713 2388.55 I
e i e e e L e e o e e et Loy

i

T
100 180 200 250 200 250 400 450
mz

Mass spectrum of compound

19 23-2. Compound(loganin)®] 'H-NMR, “C-NMR, Mass spectrum 2}
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O Az=ye} &£uto] 7} 23 £85 o= 2 A=y S 23 859 =g s ALP ¢
S Algste], 7t 8 ARl X3 FY ol U EAERS E3les e A
(Z9¥ 40). MC3T3-E1 A3 (Control)ell H]3] 315 /%50 ug/mL ascorbic acid, 10 mM

-1 y
Ay FEE 22 B3F £UFEE 23 235 2 Fy —%%% 22 3= + £uxE
5 22 HEFS A AHEstA S Ao Blast control®t} M A= ¢ =%

@)

@)

I3 40. (=99 &k FEE0] 24 B8 =0 s MC3T3-El &35

719l B =4 FHAHAE FTHsH, Az SoA Aol e 2z #gFHA =
9] 35% MeOH; £t 20% MeOH)S wElatdlon, HFHow Az FZEAA 3F

3} g = (scopolin FAHA, scopolin, dihydrophaseic acid 3’-O-b-D-
glucopyranoside)¢] &t FEE A 159 33E(loganin)©] ZZAXE #3150 Jd+= o
d Be=dEA 2Y TAZHAS

lo & o

A Zulo| A FAA 3714 3= (Compound 1: scopolin F-AFA], Compound 2: scopolin,
Compound 3: dihydrophaseic acid 3’-O-b-D-glucopyranoside) <ol Compound 13}
Compound 29 A TE5%+=  scopolin?}t  dihydrophaseic acid  3’-O-b-D-
glucopyranoside(D3G)oll W&l in vitro 373 H7F AdS 235 -
’“‘:‘roﬂ/ﬂ =45 5} % loganin® WA= in vitro &4 H7F AdS :

9l D3GE W AHo R wmFolu EFE ofF HaHEA 43k

ol scopolin ©1 A9 in vitro 23 A3l HaoA = Z]

Ao Bolets Ao RuEgon? Zohe]l F3AEQ loganin

y

(<3}
-
ZIZAE w3 Sk AL 23 oAl Fah kil B
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O Azyelr 4% D3G= 7d 5 gl7] wiiel, D3G7E 29d 28355 ol&sto] =9
4 B =5 invitro w2 BHEEE B85

O D3G #8399 v=d = 2 C3HI0T1/2 Alxe ZIFRAMEQ]
MC3T3-El Alx9] F4o] et s=olx 71 stlem(ad 41-A), H4 s=A 51
g/mLe] D3G A7 Al ZZAXE E3} vpAAd ALP @43 F7]4 3 (mineralization)”}
oA kst = (¥ 41-B, C).

A
s §
=} ¥ =% * * 1 Control
il
E ] i o 1 pg/m
= o e 3 5 pg/ml
& 80 B i . 10 pg/ml
o Bl ]
s i b
E 3
= ]
=6 [ i
C3H10T1/2 MC3T3-E1
B
120 % -

(=]
i

Relative ALP activity
=]

] o 1 Control
™ = = 1 opg/mi
& s = 5 pg/iml
] i mm 10 pg/ml
0 i

C3H10T1/2 MC3T3-E1

Control Ascorbic Ascgrbic
D3G  200um

I3 41. A=Y FE5E D3G #935 digt =34 7 84 B3k (A) AxE S AE.
D3G A2 3¥¢ Fol 543 (B) =AEE] Z3} A< ALP 2454, D3G #2] 34
$o Z4. (C) #7143}t H7}F D3GG pg/mL)$F 50 ng/mL ascorbic acid®} 10 mM

SHA A elste] 219 Fo 40 mM Alizarin red SZ 4.

il
off

B-glycerophosphate
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o —10

O v}

2 F4E BEo g3Axe] ZYUA¥Ql primary © 3 A E (primary monocyte)E
SHY 42-A). D3G ¥38=05 pg/mL)9e A7 Ao @l Mo uZAEzo] ¥3 nf
TRAP(tartrate-resistant acid phosphatase) &4 ¥} TRAP 94 A= #9]3% W37}

S (29 42-B, C)

v ©
7]
1

2 ro

A B
100 — —CD11b, -CD90
— +CD0 & 1201
_ —+CD11b 3
S ® 8o
E ¥ o 80
I 504 é
g o
= o 404
O 5
©
0- E oll,
100 101 102 10% 10¢ Control RANKL RANKL
e
PE-A =

i

RANKL RANKL —
+ 200um
D3G

off
rot

¥ 42, A&FY FEFF D3G w83 U F5F 9A 24 37E (A) FACSE
np- 2~ e B By @3 A E(primary monocyte) Bl (e Al XE positive mF7] A
CD11b). (B) @l Aol 30 ng/mL M-CSF¢} 50 ng/mL RANKLE 37 A z2|she] 5U%F
ik & S AlE Z3) mA Sl TRAP 274 4. (C) A 283 w79l TRAP &4,

(
=
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O oz HY 9 in wivo 2719 717k AEol A D3Ge &3E ##EsHy] fste], 23R
A FE¢l MC3T3-E1 AlE9} stZF XA E2 primary @3 A F o] & v (co—culture)S A 3
st E2gujgde] D3IG #8355 pg/mb)S AHEs & ZZAE 3t vpAS ALP &4 3

g AE 3 vhAQ TRAP €4S SA A SFuMGol A = Ax 3o gZAx
3 4E 25 dA FTU7ME YUEUAS (2™ 43-A, B). o3 A= D3G7F in vivo
FEjoll A W o] WA & (turn over) S ZUALE S7F A7l Aol AAME.
A B
xE ®E
Ao > 150
£ =
% E 100
1] o _ =
o 1004 T <
=T
= -
] 4]
= =
g % g %0
= o
(1 (18
0 0
Control Ascorbic Ascorbic Control Ascorbic Ascorbic
+ +
D3G D3G

29 43 EFMEF(ESRAES} FIRAF)ANA 9] AF¥] FEE DIG BTl g =
WA S7F 24 H7E D3GOG ng/mL)eF 50 ng/mL ascorbic acid®t 10 mM B-glycero—
phosphateE 7 A glsto] 5 & 4. (A) ZZAX 23 vlAAd ALP &4 4.
(B) st=AlE #3F m7Qd TRAP €4 =74.
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ZERAEQ] MC3T3-El AlZe} T EAER] primary @A Z o] E3tujgde] D3G

8306 pg/mb)e AYd F 2SAE £3
st BEAE E3F FA2 A

F1 2 mAY Alp, Runx?. Bglap(Osteocalcine)
TnsfIIRANKL)S mRNAS 2d =z WHelE A4 94

A}-PCR(quantitative Reverse transcription-PCR)S ©]|&38}e] #z3 Axpdgo=z  Alp,
T oddo] fostA ST e (¥ 44-A, B).

Runx2 Bglap, Tnfsfll 73 A &

A B
ALP

*
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w w
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2 2
o o
X104 T Lo
=L =X
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: :
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" ®
= @
X g0 e

Control D3G

Cc D
Bglap
c ? c
2 124 o
wn (]
w w
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= =4
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E E
=
k] s
4 i @

. Control  D3G
a9 44, TR EA E 3 A ) A <]

1 Runx2
*

B
5 4
4
3
2 4
1 4
u d

Control D3G

RANKL
*
1.5
1.04 ——
0.5+
0.0
Control D3G

Agy #%% DG BIZe U@ =

YA =71 542 vpA o dd = W3t HrE D3GG pg/mL)eF 50 pg/mL ascorbic acid®t 10

mM B-glycerophosphate&

A Aelske] 5 F

_61_

mRNA #& AFH oz 4%,



o

O AFHAA FAHAHE &5 AU scopoin} —%—E}Oﬂ/ﬂ 4" 5% &< loganin 3tE
Tujste] =4 .

O Scopoin# loganin® T=E A& Al Z:%E/‘ﬂﬁi?l MC3T3-El A|E9 XA EZS &
3= ##3F Scopoine 50 ng/mLe FEoA, loganine 1 ng/mL% wxoA Hi9
ALP 845 YeA (29 45-A, B). ¥4 FXolA scopoin?} loganin EFol4 ALP
(A E F3HH Alizarin red S G (F71Ash)7F Fo A S7Fetl= (28 45-C).

A B
150 - * 150+ *
Fo oy
2 2
& 100+ S 100
o o
= =
-] L]
= ] = 2
4 50 g 50
@ &
0 1]
&
7 .
C i Induction
+

+
Scopolin

ALP

Alizarin Red

19 45. Scopoin¥ loganind] W3 FFA 71 84 H7E (A B) = /HL].E-/] =23}

k7Rl ALP @454, stehE A7 39 o 4. (O 3= Ag 39 Fo ALP 94,

7143 H7F= 50 pg/mL ascorbic acid®t 10 mM B-glycerophosphateS &4 = ] 5o
21Y¥ %o 40 mM Alizarin red S2 <341,
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O " FFE HEY FFAEY ZLAFEQ primary @3 A E(primary monocyte) ol A

scopoin®} loganin®] F= A& Ao SZFRAFEQ primary GHAMFES] HAFAFERO F
32 ##3F Scopoind loganin®] AFE3F BE ELo|A] FFAZ 13 wpAd TRAPEA
o] o)A FAastd o (g 46-A, B), Scopoin 50 ng/mL, loganin 1 ng/mL2] & A]
of TRAP 944 A=7F tha #asdS(3 8 46-C).

A B

100+

g

Relative TRAP activity
2

Relative TRAP activity
¢

0 0
(."5:q (_P(‘
c Induction Indui:tion
+
No freatment Induction Loganin Scopolin

TRAF
B

R T
e I A
x40 WUEEINIY el
Erpta BeiS el No
LR . g p N ',,":,;,-' -.
IR G

29 46. Scopoin¥ loganin®l| W3gt =&
M-CSF$¢} 50 ng/mL RANKLE 3
g4 4. (C) I
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A =2H g o]gsto] AL AAE 3Tl telH deHFE LA AlAE 3F
ol FAE AlT dviE AL Q= AES SO BeRIEE s, & Ade Svvk du
Aol s o] = TTAHF) A 208S deAA adow AASAE. ol S0l
Ak F, Adubel Ve 2 s i Hrieds FdA 98 A EOH: 7t
F Fd, 73 T, 53 BEold, 33 &, 13 7B &bl wet #eHvrE Al
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YAkl 71AF #E ]lste] ReRbE sl e A9l
t}
[e}
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oA AAE CEE 240 A9, EE f4 ook fA1@ SAke] Aed A4S Fa
B 7tE A8 g , ZolH mE ES

o

Kids Balance Top)’'¢ 7% ]9}
S

e}

AR AEQ JAbe) AFE Fshe]l BEBIE ANSRT %, AN EE, HEwd

A FFA k()] 7= WH 2~ g(Kids Balance Top)'e] Wl A|35o] HlA ¢ =&

A3E YA (& 17)
E 17 AAEY #4899 Begrt A
Mean sensory score
Sensory quality X A = A
A2y & Y2 EE"F S 7= U
T4 & A9 | BAL § ofelgw

Color 4.8 6.8" 7.2° 5.8" 6.0% 6.4°
Taste 7.0% 4.2> 6.8% 4.0° 7.8 6.8"
Flavor 6.6 4.6° 7.0% 6.8" 6.4 7.0°
Overall 6.4% 4.2> 6.4% 5.8° 6.8° 6.2°
Preference 7.0% 40P 7.0% 5.2P 7.0% 6.6

Sensory evaluation was conducted by ten members of panel using scoring difference test

and sensory scores were 9, excellent; 7, very good; 5, good; 3, poor; 1, very poor.

abMean scores within a row followed by the same superscript are not significantly

different at 5 % level using Duncan’s multiple range test.

O AT /NERE A AF] el =7kl Q1T b2 A5g7hr] ol o #siM 9 FFA

A g A7F FEHAE ABE e (2™ 563).
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BUN, Creatinine, Glucose, Inorganic phosphorus
o AHZAAL SG, pH, WBC(Leukocyte), Nitrite, Protein, Glucose, Ketone, Urobilinogen,
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o UMM EEAHAL TSH/fT4
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Ab: AST(GOT), ALT(GPT), Protein, Albumin, Total bilirubin, Total Cholesterol,



(2) 221 o|H™ 43(28Y) O|LHe| AAZ I} UCHH HE 7hsSHC)
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Aol Q1A S4E Table 131 2tk AF3 Ei 9joF Foli ko] EAHOD §9
zol = ST
Table 1. Baseline characteristics of the study subjects
Variables Unit Lycii Radicis Cortex Placebo P value
(n=20) (n = 22)

Age Year 58.5 n 6.4 59.2 + 6.2 0.665
Height cm 154.9 4 34 152.9 + 3.7 0.221
Weight kg 58.1 n 7.4 52.4 n 5.7 0.070
WBC x103/uL 5.5 n 1.2 6.4 1 2.1 0.276

Hemoglobin g/dL 133 + 0.8 13.3 + 0.6 0.880
Hematocrit % 39.1 4 2.5 39.3 + 1.7 0.879
Platelet X10%/uL 231 n 66 238 n 40 0.742
Total protein g/dL 7.1 4+ 0.4 7.1 + 0.4 0.873
Albumin g/dL 4.5 n 0.2 4.5 n 0.2 0.986
Total cholesterol mg/dL 183 n 32 200 1 25 0.183
Fasting glucose mg/dL 105 4 23 95 4 6 0.530

ALT U/L 23 " 7 20 1 6 0.331
AST U/L 27 n 5 24 n 4 0.168
BUN mg/dL 15.6 + 4.0 17.5 + 4.9 0.330

Creatinine mg/dL 0.9 4 0.1 0.9 + 0.1 0.870
Phosphorus mg/dL 3.7 4 0.3 3.7 + 0.5 0.445

TSH ulU/mL 2.36 + 096 1.52 + 052 0.017
ALP U/L 74.2 n 17.2 76.8 1 15.0 0.715
Calcium mg/dL 9.6 n 0.3 9.4 n 0.3 0.218

Osteocalcin ng/mL 23.1 i 8.4 259 4 7.5 0.408
urine-NTX nmol BCE/mmol Cr 50.2 + 16.8 67.6 + 14.7 0.018
urine Ca/ mg/g

reatinine ratio 148.4 + 85.2 110.4 + 540 0.391
Spine BMD -1.73 + 056 -1.48 + 029 0.230

Anti-hypertensive % 10 17 -

medication

Anti-diabetic 10 - -

medication

%

Data are shown as

means = SD or percentage
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DEXARZ =743 U= (FF)AP WH3}= table2o] 7]43}%) 3, baselineC ZH-E o W3z (%
change)+= Figure 2°] YEMAATH 6719 Fo F Baseline ¥HE25E2 2} W3l akof A
A Zy FoTo] Y FoTd v FE=V @ A E FIAAL HIoy FAFHC
2 9% Xol= A

Table 2. Mean (£SD) baseline and after 6 month of spine BMD in Lycii Radicis Cortex
treated and control group.

. Lycii Radicis Cortex Placebo
Variables P value
(n=10) (n = 10)
Baseline -1.73 4 0.56 -1.48 + 0.29 0.230
After 6 month -1.80 + 0.54 -1.58 + 0.99 0.287
Mean difference from baseline -0.07 i 0.24 -0.10 + 0.17 0.751
% change from baseline -5.99 4+ 15.88 -7.00 + 1237 0.875
0
S
o
o
> -10 -
£
o
(V2]
£ .15 -
()
(o))
c
2
o -20 A
'25 T T

Lycii Radicis Cortex  Placebo

Figure 2. % change in spine BMD in Lycii Radicis Cortex treated and control group after
6 month
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Table 3, Table 4, Table 50l 7|43t aL, S=AA ko] WE W3} baselinel ZH-E] o] W3}
(% change)= Z}Z} Figure 3, Figure 4°] YE A 3719 F <o ¥ Osteocalcin, 671€ %
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Table 3. Mean (£SD) baseline and after 3, 6 month of bone turnover markers in Lycii

Radicis Cortex treated and control group.

Variables Lycii Radicis Cortex Placebo P value
(n=10) (n = 10)
Baseline
ALP 742 4 172 76.8 4 15.0 0.715
Calcium 96 103 94 403 0.218
Osteocalcin 23.1 4 84 259 175 0.408
urine-NTX 502 4 168 67.6 4 147 0.018
urine  Ca/Creatinine ratio 1484 . 852 1104 1 54.0 0.391
After 3 month
ALP 729 4 119 80.8 4 199 0.487
Calcium 96 103 94 403 0.108
Osteocalcin 228 165 257 1 6.0 0.291
urine-NTX 533 4 147 540 4 165 0918
urine  Ca/Creatinine ratio 197.7 4+ 89.6 1640 1 83.1 0.370
After 6 month
ALP 78.8 4 158 822 4 186 0.664
Calcium 97 4+ 04 96 1+ 03 0.599
Osteocalcin 240 179 287 1+ 78 0.193
urine-NTX 399 193 508 4 162 0.086
urine  Ca/Creatinine ratio 1493 4 70.7 1632 4 778 0.681
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Table 4. Mean (+SD) difference from baseline of bone turnover markers in Lycii Radicis

Cortex treated and control group.

Variables Lycii Radicis Cortex Placebo P value
(n=10) (n = 10)

After 3 month
ALP -13 4 84 4.1 + 115 0.233
Calcium 0.1 + 0.2 00 104 0.568
Osteocalcin 03 4 54 -03 4 5.1 0.989
urine-NTX 3.1 1 237 -13.6 4 256 0.132
urine  Ca/Creatinine ratio 493 4 832 535 4 618 0.893

After 6 month
ALP 46 41 68 35 1110 0.791
Calcium 0.1 + 03 02 404 0.489
Osteocalcin 09 458 1.8 463 0.750
urine-NTX -103 4 173 -143 4 215 0.652
urine  Ca/Creatinine ratio 0.8 4+ 90.0 534 4 564 0.135

Table 5. Mean (£SD) % change from baseline of bone turnover markers in Lycii Radicis

Cortex treated and control group.

Variables Lycii Radicis Cortex Placebo P value
(n=10) (n = 10)

After 3 month
ALP 0.11 4 10.39 289 4 13.44 0.612
Calcium 053 1 2.09 037 4 4.18 0914
Osteocalcin 7.88 4 33.67 233 4 23.10 0.672
urine-NTX 21.23 4 64.58 =521 4 5775 0.151
urine Ca/Creatinine ratio 60.59 + 102.46 44.12 + 6547 0.880

After 6 month
ALP 737 1 9.69 468 1 12.88 0.603
Calcium 1.04 1 291 2.18 1 3.78 0.458
Osteocalcin 11.19 4 34.77 10.82 1 25.76 0.979
urine-NTX -12.71 4 32.11 -16.92 4 36.90 0.788
urine Ca/Creatinine ratio 26.60 + 88.44 57.52 + 55.89 0.082
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Association between the
SPRYI gene polymorphism
and obesity-related traits
and osteoporosis in Korean
Association between the
SPRYI gene polymorphism
and obesity-related traits
and osteoporosis in Korean
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