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DKI 1KG
Ethanol I —
/Reflux l Boiling Water
HOW WE n 2
Filtering FILTER Filtering
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trati concentration
concentration l
l Freeze dryin
Freeze drying l ying
l - 34.47%
Yield

28.54%
Yield
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I Discovery : In vitro assay

S

P Outmatine Omeacyms

eyt ot Precumcbien
—~ —~ — ~
= o \ / = R
staor N / \ S mapees ~re O\
<o99s Aipee /  cotwe <ots-
ey Cotrens - O
oo - Bonn sabopruiain +o+ S siopronain + o>

- R we 2 =12l

(ALP, Collagen. Osteocalcin. Hedghog/Notch/WNT/BMP/FG
Osteopontin F Signaling

2.4 ForF
i( BMPR ]{ FGFR
Plasma memeane |

L e AP FISK STATE.
PRC sigralling
HEY and HES traracription RU\X) oRU\X) OSX = RUNXZ" 1o RUNX2OSX" oot
caliy In hibanion of RUNXZ RUNXZOSX* coll coll transition prolderaticn
activity au\xz ()SX el to ansition Osteobiast function Ose
= Inhibition of RUNXZ OSX*

% tramsion diffecertiaci
cell transition

Nature 1 CTent
Measurement of
ALP
Osteogenic Osteogenic Osteogenic Cell-Titer Glo

media change media change media change Assay

1day . 3davys . 3davys . 3davys .
TRACP/ALP
EXY L] o
[alizarin red staining)

Seeding

% Using Preosteoblast cell line
- MC3T3-E1 (Mouse bone/Calvaria, ATCC)
- alpha-MEM S HIX|E 0|83l 5% CO2, 37°C HI 7|0l A Hi
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Cell viability (%)

& HMXZMZEFOl MC3T3-E1 MIZSA U AP 51}

= SeT{Con)ut H|wSto] M2 =40 Seks DIXIX| &=

- ALPEIZIS Ut BYX|(Nomdl meda, NM)OI BI5101 £} BIX|(Conditoned meda, GMIOIAI H440)
5782 2ol

= DKEFEE2 ME[SZO0AE =2t HIXI20H 2 Lol ApEhd 571 =0l

4+
150 1 m \M
3 CM

mD

1004

(8}
o
L

ALP activity (UIL)
- (3%

Control 1 5 10 50 100
DCSL ('g/m L)
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KIOM-D 50 pg/mL
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4 week oldStart

2020'd sk=oto|stH 13
A3 87| 2212 dH3|

Dual-energy X-ray
absorptiometry(DEXA)

l I ¢ H[EIZD 3 Zg0| Z2EHE 40 !
0 week 1 week 8 week \:f
Measure the amount of weight and diet twice a LY *

WeRY 150mg/kg/day
High: 450mg/kg/day

GH/IGF-1
Vitamin D Testosterone

N 4 A

- -o

Genetic — *«— Mechanical

/

factors e factors
Estrogen / \ Insulin
Glucocorticoid Leptin
Thyroid hormone Adiponectin

<Various factors influence the interactions between muscle and bone>

]
Db wsodmdodiolwnndmhy. el

GROWTH HORMONE

‘ GHRH - Growth Hormone Releasing Hormone
Hypothalamus GH - Growth Hormone
IGF-1 - Insulin-like Growth Factor
/ } / \ 4
g Somatostatin
GHRH <
Pituitary

gland




_

SOMATROPIN

Recombinant Human
Growth Hormone (HGH) »

pY
(rDNA origin) y i
4

Solution for injectic

333mgH00IU kit e "r\j‘
= Tl

Hilma™
Biocare

Somatropin ---9mg/V, 14mg/V, 24mg/V
0.5ma/kg= T 12|, SC

Positive-control y b, !/

v 20ug/kg body ~ Human %
] 7 . : Growth
weight injection Hormone
\

€ Protein Based Therapies Hormones

Recombinant human
growth hormone
(somatotropin) 191
residues, MW 22.1
kD, synthesized in E.
coli




I Osteoporosis

NDC 59746-244-02

CADISTAY

Once Weekly
ALENDRONATE SODIUM
Tablets, USP

PHARMACIST: Dispense the enclosed Medication Guide to each patient.
Important Information:

Please read the enclosed Medication Guide before taking Once Weekly alendronate

S00um tablets.

Keep this and all drugs out of the reach of chiliren
Store at 20° 10 25°C (68" to 77°F), (See USP Controlied Room Temperature]

4 Tablets @

3 For the treatment of osteoporosis
Unit of Use in postmenopausal women R Only

PO4H»
H2NW¢_OH 3
PO-HNa

Sodium Alendronate

Mechanism

of Bisphosphonate

Inhibition of Osteoclast Activity

Bisphosphonates
inhibit osteoclast
activity, and promote

Bisphosphonates may modulate
signaling from osteoblasts

to osteoclasts
= Increased OPG production:?
" Decreased RANKL expression™
osteoclast apoptosist!

—

Bisphosphonates
are released locally

during bone resorption’™

Figure 1. AFF, hip and

800 -
700 +
600
500
400
300 H
200
100

Incidence (10,000 person yrs)

50-64

- —_— _—
& - ? S e e -
T s e

New bone

\ Bone
) T Bisphosphonates are

concentrated under
osteoclasts!

major osteoporotic fractures by age

AFF

[l Hip Fracture

. Major osteoporotic fractures

6574  75-84 285

Adaptad from Black DM slides. Presented 18 September, Singapore.

Alendronate for osteoporosis: An overview, clinical

updates, and

.(www. specialty.mims.com)
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Growth plate height (j.m)

2020 st=oto|stH
Atdel 7| 2240 49H

rde

fot

A= M S =% | Somatotropin
bz

Sl
TE== FOPH| Y2 &4 Hxx 0ke20| H[olo], 7| F2=S Fofet 0feLo| 93T

DK F==2| ST FH 57t 21t FEUET 2= ARBE SomatotrophinS F0{oh DRt FARSH

Positive
Somatotropin

30% 150
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- ALP/osteocalcin activity

Positive I Somatotropin & Positive I Alendronate | - BMD(femur), BMC(femur)

- Growth plate(tibia)

o
W

=
N

Bone minera contents (g)

1” = .* -
R PN A B R P

g’ Q‘.“ Q" Q¢ f

*p<0.05 vs. Vehicie group, p<0.05 vs. Negative group
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Osteogenesis mouse model

= =3 Fi = = 10 11 i1z 1ewks
— - - - -- - - - - - - el — — —
Low: 150mg/kg/day E-l

High: 450mg/kg/day
ZtZ b H|EFRID7F AE =l Al=

Herbal treatrment

Ca, Wit. D def diet

) Ewvaluation
[CFEX A0

Vehicle AIN-76A
Negative Ca+Vit.D deficiency
Positive Ca+Vit.D deficiency Estradiol (E2)
Ca+Vit.D deficiency Alendronate
Group1(150) Ca+Vit.D deficiency KIOM_D (150 mg/kg/day)
Ca+Vit.D deficiency KIOM_D (450 mg/kg/day)




ru | = =
— +=20s8 R S=2E
Al=Als] Zq} » i BX SE2EE0WWE 8 S=0 HIsH HS0| SVt

= E22t 450mg/kgOiiA OVXOll BISH At #2417t S7 ks =helet

40 0.08 -
a
H=w3} gl 307 T T - 2 0.06-
N 2 e a
A2 27| st
2 a
10 - 2 0.024 b s
° " Bl
0- T T T 0.00- T T
+ v Q Q Q 9 Q
A@v&o\% o\\ < v\e 0& Ogo AQ/@O o &
= = |
<N=H3l> <Kt EFAH>

3P<0.05 vs. OVX
ap<0.05 vs. Vehicle
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o, L Ol al = = =F =
N ~= 8 3 5 043 s 5H
Al=AlIS 7:|J-1|'
=o=28 = = Total Mass= OVXE Lt GO0 DKFOIEL| X 522t sk 25 57t SIS
2.519
b
2.0 T
] a
o o g S 1.5
==X X s
2 304 5E 5% N
= 1.
DEXA-1 =
0.54
0.0~
@ + v Q & "
OO SN o~

aP<0.05 vs. Vehicle
3p<0.05 vs. OVX
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» BMFD Femur?t Tibia= OVXECH LTI DKIEOIEC| M 529 Isk BF 57t o= Aeks
HAT DRI O M sE0A SAMCE qoldS LIEKIS

ANO

BMC-Femur_D BMC-Tibia_D
0.05 -

0.04 -
0.04 - b
0.03 -
Ei 0.03 4 a T T
0.02 -
_E_ I:IEIE al 0.02 o
o o= aF - < x4 0.0 - o011
=3 0YE s =53
0.00 - 0.00 -
P - o = - ool il
DEXA-2 & T G e g S A
BMD-Femur_D BMD-Tibia_D
0.15 - 0.10 - b
b
a L b 0.08 - a -
o 0,10 T = 0.06
[ =]
E‘ ?u.m-
0.05 -
0.02 4
0,00 000 -
N . Qe —d o5
R A & o @ e

AF=0.05 vs. Weliclie
AP=0.05 vs. OWVX
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| MIES8TI}

HEM=E
Human Embryonic Kidney cells

HANM Z IC50 (ng/mL, 50% Inhibitory Conc.)

- Raw264. | HEK293
7

DW >1000 >1000
i, DMSO >1000 978

K ‘CCK(Cell Counting Kit)-8 ~ _ )
I et We

Mouse macrophage cells

< M=ZHi S

19989998
333388

M= s F=EE NI CCK-8 AlefFx{2| 2hg %% (Abs. 450 nm)
S A7 N~~~ 7 N 7
Overnight

2 day (48 hr) 1 -4 hr A 2fgHS
F=EE WS
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DKI 0

(1 kg) Extacted with 0% ECOH (70 - 6 howrs)

Evaponated m vacna (vl 1) HO HO 0P O ‘
Freenng dned (4 dayy) HO OH
OH OH O
70% EtOH extract (207.252)
(184 ) Suspendedwith H:0 {111) 1 2
- Extracted with
D KI $§%E 1H_ E-I EI.*;-i Organic selvents(nHes - 5Lx 4 EA 3L 4, BuOH 3Lx 3)
= = a
el ga| U HH } l
n-Hexane EtOAc BuOH
PuepHPLE
(H20 - ACY)
Frl Frs Fré
PrepHPLC
(300 : ACY)

Fr51 Fril Fr.53 Fr.54 Fr.55 Fr.56
1 l 3 4 5 6
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— % 70% Ethanol & Boiling Water

IAEI§IAEI'5=-II 7E:|J-I-I' = 70%Ethand FE 20| E-FE 220 HER | H2E 0| ==
1500 ;H“:; — 3
12 =04 T Standard

08 o

TE0 Flavonids-0O-7-Glc, Rha

Flavonoids

-
(] L] =]
mo2 =]
=T =]
r
P e 25 1 16 L
201 i
"__:-:.-l.‘{m (=]

"
=]

2000 A5, mnim

™
=}

400 45,

o
o0 S 0 10.0 150 20,0 25,

HED
e

HPLC/DAD

Chromatogram

e

1250 H,O extract

Lo M = p B AS.0 20 O 250 L S5 e L = i
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