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Effects of carnosic acid on the proliferation MC3T3-E1 cells. MC3T3-E1
cells were plated and cultured 43 h in the absence or presence of different
concentrations of carnosic acid (1-50 pg/ml). Viable cells, as determined
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Wiy o] YA E

vorge 23T B4 2 FAE A% AF 2B B ok,

L/ A
F(bone) S AEel Fetald 714 agln 714 JRow pAHR we Ege oz, o5 |AH
Ql A 2 Fe A7 BE, s B nA@A AT, 2o G v A% Faol g Y
3 715S grh. 2ol AT wg §X= wj$ z2do] BE HAHo RN, F(bone mass)9] AEE AE 5F

oA &+ A} F S5 #osl= 2T E(osteoblast) et FZ M E(osteoclast)d #&Ho s =HETH(1.
Hwang, K. K.; Huh, N. K.; Lee, J. H. Studies on the signaling molecules in RANK, an osteoclast
differentiation receptor. Oral Biology Research 2000, 24, 245-255.).

ZEAEE A A9 7AE sk, 71He] JFAH A3sE 2dste TAAY FH AEEA, R
S B AN ERRE fEieta, 2IAEY] AFAERRY AdRIAE 9 2IAE, U AE &
v FAEE Z3H e S Ao Fahe Alxoltt. kgl diAl #Eo = AM3)E HAHd Fash Ad3s
ste EAlEe ZxWd 2 Axd e FEFAWATe] s la, 3 FHE FAAT fREk,
ZAA v AEAA AARAE A8k, AxEge] dud g9 A7]A dabRsi & (alkaline phosphatase
;o olsk, 'ALP'#ta ¥.)E zZta duk(Nijweide, P. J.; Burger, E. H.; Feyen, J. H. M. Cells of bone :

Proliferation, differentiation, and hormonal regulation. Physiol. Rev. 1986, 66, 855-886. / Weinger,
J. M.; Holtrop, M. F. An ultrastructural syudy of bone cells : the occurrence of microtubules,
microfilaments and tight junctions. Tissue Res. 1974, 14, 15-29.).

B HTZAEE ZFoA 719etE G AM /A A E(monocyte/macrophage) AlE2] ZE A E(hematopoietic
celD)el™ FZAE AFA = ZFolA AE= AR} AolEFRle o3 stzMx=z 3 4 dgsH
WS 9y = S5t 98-S shtb(4. Kinoshita, T.; Shirouzu, M.; Kamiya, A.; Hashimoto, K.;

Yokoyama, S.; Miyajima, A. Raf/MAPK and rapamycin-sensitive pathways mediate the anti-apoptotic
function of p21Ras in IL-3-dependent hematapoietic cells. Oncogene 1997, 15, 619-627.).

=& % (osteoporosis) olE|gh ZIZAES] & A FIAE] & FF #Ho] IFAHEA A= AW
} sl A, =F(bone mass)o] WHOZ 74y AJE

L SHoREA, WL Fee] et f¥lE, =4 F&
= diAMd F238 F¢ dlubolti(Canalis, E. Effect of growth factors on bone cell replication and
differentiation. Clin. Orthop. Rel. Res. 1985, 193, 246-263.).

T oE

=stess AR skl AREE AL = ofAldl= Al F3HA84 AlAl (anabolic agent)<t &4 AlA
antiresorptive agent)® YW= ATt o]F E3FE4 AAE IS AT 2TAXE F2 Z83a,
FE5TA AAE =F5(bone resorption)E ASh= s AlEel] Aot Zlow dEA k. FEEEA A
= E4Y9(fluoride salts) % F3AA EER(parathyroid hormone), 3284 AE Eo|=(anabolic
steroids) %°] Atk FFFAH AARE TE= A7 AR oAERZA(estrogen) % =EAANE=E
(norethindrone), #JH|&(tibolone) o] UL, "a”\] U, HlEb DAlAl, Zg AlA Z2E]lal B AXEATY 0 E
(bisphosphonate) #|A] &©¢] Slth(Francis, R. M. Bisphosphonates in the treatment of osteoporosis in
1997 : a review. Cur. Therapeutic Res. 1997, 58, 656-78. / Price, P. A.; Parthermore, J. G.; Doftos,
L. J. New biochemical marker for bone metabolism. J. Clin. Invest. 1980, 66, 878-883. / Morris, N.
Osteoporosis : screening, prevention, and management. Fertility and Sterility. 1993, 59, 707-725.).

HAA7MA] Fohas A8 T2 AFEFHI Y AT URE FEFE AASE LS e FEFAA AA
71 Wizl olv] FAE ZAAE oA e FHT & §lo] A Hxe FuEse TS 9dd] du
s = gl Aol dAoltd(Cho, S. H.; Kim, K. G.; Kim, S. R.; Lee, J. A.; Moon, H.; Hwang, Y. Y. The

effects of 17-B etradiol, medroxyprogesterone acetate and parathyroid hormone on the differentiation
of osteoblast cell. th&HFE3%], 1996, 39, 1497-1506. / Boonen, A.; Broos P.; Degeker, J. The
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prevention of treatment of age-related osteoporosis in the elderly by systemic recombinant growth
factor therapy(rhIGF-1 or rhRGF-B) : a perspective. J. internal medicine 1997, 242, 285-290.).

a8 BR, HTde auEEY A AsE 234 S 21E 2ol B2 AU JFEHD JoeH F7F
o] Ev¥% &F(Lee, D. S.; Byun, S. Y. Effects of the dietary mixture of Eucommia ulmoides oliver on
osteoporosis. Korean J. Biotechnol. 2001, 16, 614-619.), 3N Z o] &3 xFAEL &4 AA(Jang, H. 0.
Effect of extracts from safflower seeds on osteoblast differentiation and intra cellular calcium ion
concentration in MCT3-E1 cells. Nat. Prod. Res. 2007, 9, 787-97.), o}x~=AZH Ak ascorbic acid)o] &=
MEo| wX:= &(13. Franceschi, R. T. Effects of ascorbic acid on collagen matrix formation and
osteoblast differentiation in murine MC3T3-El cells. J Bone Miner. Res. 1994, 6, 843-54.) & @Ah3} &
7t Hoju Fgo] Ha G4A 7T ¢ e JAERAE ol g 54 A gk A Aol ALY

al = AAoln3

A7 A mzulelo] Fo ARl Fl2x=22H(carnosic acid) @ P22 (carnosol) , ZZwhe|XH(rosmarinic
acid) & Fitsid EAR defA dlow, AF A e AR d5s gAse T A dAEE
2 o]&xa 9lti(lo, C. T. Phenolic compounds in food. Maple Press. 1992, 2-7 / Serafini, M.;
Ghiselli, A.; Ferro-Luzz, A. In vivo antioxidant effect of green and black tea in man. Eur. J. Clin.
Nutr. 1996, 50, 28-32. / Sadzuka, Y.; Sugiyama, T.; Miyagishima, A.; Nozawa, Y.; Hirota, S. The
effects of theanine, as a novel biochemical modulator, on the antitumor activity of adriamycin.
Cancer Lett. 1996, 105, 203-209.).

£3], Z=uvlg)4k(rosmarinic acid)& &% (Prunella vulgaris), A% (Perilla frutescens), HFE(Ocimum
basilicum), #38H(Teucrium veronicoides), ¥7N(Schizonepeta tenuifolia var. japonica), -(Elsholtzia
ciliata), ®&(Mentha arvensis var. piperascens) ol o] glow &x 234 (Aruoma, 0. 1.;
Spencer, J. P.; Rossi, R.; Aeschbach, R.; Khan, A.; Mahmood, N.; Munoz, A.; Murcia, A.; Butler, J.;
Halliwell, B. An evaluation of the antioxidant and antiviral action of extracts of rosemary and
provencal herbs. Food Chem. Toxicol. 1994, 34, 449-456.)%A ¥ut olvg} &3] ~E}W (antihistamine) &3}
(Lourdes, R. S.; Otsuka, H.; Ohtani, K.; Kasai, R.; Yamasaki, K. Nitrile glucosides and rosmarinic
acid : The histamine inhibitor from Ehretia philippinensis. Phytochmistry 1994, 36, 91-95.), &n}o|d
2~(Peake, P. W.; Pussell, B. A.; Martyn, P.; Timmermans, V.; Charlesworth, J. A. The inhibitory effect
of rosmarinic acid on complement involves the C5 convertase. Int. J. Immunopharmacol. 1991, 13, 853-
857.), v A& =8(Sahu, A.; Rawal, N.; Pangburn, M. K. Inhibition of complement by covalent
attachment of rosmarinic acid to activated C3b. Biochem. Pharmacol. 1999, 57, 1439-1446.) &< & Z}7}
U AHom dHA AUt

S, mxvieel Fo AR, 58 F4H A48 52 e

B =% carnosic acid), 7}2
=% (carnosol) ¥ ZZnlg]ak(rosmarinic acid) 59 2 Al =

A9 gl AAoltt.

B EHe 23 Axe] 44 9 238 Fotd & A4S =9 aves T = Ui ZES G & 5 qla,
oln] A4¥ =& Tt I HAA A AeE 8T F 3e A He 2ARTEHY FEERA 2YAE

2 ool o FHoo] ok M Ee] 3y ¢ TS Y3 HERAES 2R ERYH a2 22
FZ2ES §aRoz ¥Isla, E3), 22ulg] FZ2EL FtE2 A carnosic acid) 2
Zzulg] A (rosmarinic acid) oA HEEE 1% £ o5 EIES 13t}

T, 2 Ol mEAg A FEde] mE 2xvby] FEEL 2xoEE f7)80 B SRR FET Ad
<, = B opAlE Tl %
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T, B ayge v A P e 2xelg FEES 22 E §V8 B SRFE 1A FE3)
3, 12 FEES 2T ol fUI8vR BEFESY dolAe RIEFEE T AMEEHE 1Tl Ad #
AL, o, 13 FE& 9% F71EvE WHEe, due 9 oldE FoA HEEE 1% ol AY &
Qa, BEEZS g F7) &= ik (hexane), FERZIEE(chloroform), o|EolAE o] E(ethylacetate) =
Feh-&(butanol) oA AEE= AL F 9

Z2vl2](Rosmarinus officinalis L.) Labiatae (Lamiaceae)d &2 R 28 391 X5 A<tk
A AABE FEe dFoR AUy AAF wWES o Auet H S ke
227 EEA, B Y RS dopA AMge T AL giF
gy, 2 d25E P ko R ARG Eo] gtow gk WA =
e 5334 e, ey g 9 Akl Vs Fol o] AFEe HEAS ol AoRE UdF

(Elena, I.; Alejandro, C.; Antonio, L. C.; Francisco, J. S.; Sofia, C.; Guillermo, R. Combined use of

FE Y

supercritical fluid extraction, micellar electrokinetic chromatography, and reverse phase high
performance liquid chromatography, for the analysis of antioxidants from rosemary (Rosmarinus
officinalis). J. Agric. Food Chem. 2000, 48, 4060-4065.).

22ulg] FEEY FQ AR FtExA2(carnosic acid)e 11,12-dihydroxy- 8,11,13-abietatrien-20-oic
acid®] 25 JMRar Yal ExEFo] 332.4 Dag #HEA UE|EF(phenolic diterpenes)o]™, =ZZwul]Ak
(rosmarinic acid)& a 3,4- dihydroxyphenyl)-1-oxo-2-propenyl ]-oxy] -3,4-dihydro -xy-[R-(E)]-
benzene -propanoic acid® TZFE AU Ex}Fo] 360.31 Dael #H=A 3}E(phenyl compound)?l Ao = <+
HA 9l

2 ol o Fddo] oA olYd 2=y F& A
ulg]2k(rosmarinic acid)o] ZFAEE AAFA7|IL, ALP BAS £33 HAIEES 3t A4S Uy F9d

o

o, 3 A= ol Aelst 2t

il
1o,
N
D }:O
o,
I Mo
rO
N
[
br
[>
>
o
=
8
=
o
o
Eg
e
~
e
Ir
fru
[N

Z 1 oagol 9 Lo E ZEulg] FEEL JlE2eA B 22algal BE o)|So B S e
oRA, ZEAE &4 B B3E FAAE F 9de Aot

g, 2 o] A Fddel mE 22ty FEELS ey SFES s, FetE o] =(flavonoid)F
e Egsls o) uigA s

Aed e o 7HA AeFel 22 £xH Sl 22k diAREES] shuE 4EA lon dnbrow &
gAolal flavonoidF7t FE5 o|FH w3 <

(pheny!l propanoid)¥, #|&=A4 FH=(quinone)F 5= ¥3%F3TH(Gomes, A.; Vedasiromoni, J. R.; Das, M.;

735 (phenol )7, ¥l&4H(phenolic acid)F, FIHZZIN0]
0
Sharma, R. M.; Ganguly, D. K. Anti-hyperglycemic effect of black tea (Camellia sinensis) in rat. J.
Ethnopharmacol. 1995, 45, 223-226.). <ol ol¥ ¥H=A 3= Fo] &d2t3l(Lee, S. 0.5 Lee, H. J.; Yu,
M. H.; Im, H. G.; Lee I. S. Total Polyphenol Contents and Antioxidant Activities of Methanol Extracts
from Vegetables produced in Ullung Island. Kor. J. Food sci. Technol. 2005. 37, 233-240.), 3rof
(Frankel, E. N.; Huang, S.; Aeschbach, R.; Prior, E. Antioxidant activity of a rosemary extract and
its constituents, carnosic acid, carnosol and rosmarinic acid in bulk oil and oil in water emulsion.
J. Agric. Food Chem. 1996. 44, 131-135.), Y% (Luis, A.; Sanchen-Munoz, B.; Jose, A.; Fernandez, L.;
Maria, J. Liquid chromatograpic—mass spectrometric analysis of phenolics and free radical scavenging
activity of rosemary extract from different raw material. J. Chromatogr. A. 2006, 1120, 221-229.) o4+

S 5971 g8 Aom By 9},

gl uE Rxvky] 2222 dud S9ES TFFOeRA, 2IAXE B} tal, =2AE 235}
& FAAZA 5 Ao 539, 102[ng/gl oIS EFForA, 2IAEE B FAgeta, FIE He H3
A gl Aolth. dlmA skl FFE ofdle] Wt el ST 5

<4 SgEe 8% 54

= A=A FE9 LS Folin Denis®¥(20. A.0.A.C. Official methods of analysis of the association of

WA AE IngS ZFF Lo o)z, 108 A8k 3|4 onLol] 282 3418 Z& (Folin)Al ek 2nlS 7))
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o EFS 5 387 WASke], 2ule 10% Na,LOs& A48 7hgith. o] Z3AE 1AIFEF wWAg %

ol HeA IFELS gk
(Tannic acid)& ©]&3 mE=4d
re o R HAste] gt

o
ro
Ky

UV/visible spectrophotometer& Al&3le] 700mmollA FFE=E =
(tannic acid)& o]&3ste] 2t RTEFH o2 HE TFS #3180,
& g2k (tannic acid)d) HFEFEEE 5, 25, 50 pg/ml7f HEE sl

¢

“~

A

do
o
m\l

T, 2 dde] g 2xulg] FEES fsd e FE olFE R o= (flavonoid)F 3HES X
shatkar, 9.8[mg/gl oS XEFTFoRA, ZIAEXE ¢S &Agsta, w35 4 SXAA = A= Folt).
et ol =(flavonoid)F &9 T2 ol Wi o] 54T 4 A

<ZPRxol=F SEE9] % A >

T ZHRLo=F{ 33HE9 T2 Nieva Moreno 52 W¥H(Nieva, Moreno, M. I.; Sampietro, A. R.;
Vattuone, M. A.; Comparision of the free radical-scavenging activity of propolis from several region
of Arentina. J. Ethnopharmacol. 2000, 71, 109-114.)c] <&} A3}, zZ+ A& 100uLE 80% ol &k
(ethanol) 900 pLell 3Ag & 100uLE FH3t] 10% A4 EH(aluminum nitrate)® 1uM ZAFZ-E(potassium
acetate) & FF3H= 80% ol (ethanol) 4.3 mLoll E3tate] A2oA 408 W3 H 415mellA FFEE

Agitt, ojuf F ZehHol= FF2 A=ZA® (quercetin) S o83kl A

oL
S
=5
M
5]
>
o
fu
o
)
o
oft
tlo
-
prL
32\

T, gl d Fdo] e Rauly] FEES 22uiElE 78 Be SRR FET A9 7 Ao
W, old, f7]&us HeE, dEE % ohE Tl AEEE 1F o] AL 5 Ut

=, 2zxvhe|e] 35 e 2zvky] A9 oF 10u#(w/v) el 80% 718 (53], wleE)olu S/ (w/v)
g 7hate] oF 24A13F &9k A Ete] = 3] vy 25 S vk FEAL oA R ofitste] A& 5 glon,
53], 31125 %7](rotary evaporator) @ %3 § 54 Axste] 48 5 Qv

T, 2 uge o FHoo e 22uky FEES 2205 {7180 BE SHSE 13 FEFSHAL, Y
A FEEe 27 ol fUI8ME £EFE AorA, 7] 2dFEs T A9d 1T o)de Ad + 3

FES AT F& e o ¢ 9o, B3 FEFLS dik(hexane), FREZXE (chloroform), o€ olAlE]
=

o|E(ethylacetate) ¥ F&-&(butanol) FolA A8 == 2F o3 F7]8ulE AFEste] 32 = ).

zzrhy] FE2E2 AHoMIHOIE Z9es TN, TIAT] 4 F £3}9

FE W R RS AN AANBEIE FF W 23 Pel 9 £ gov], B wgold Ayse
549 %2 2 w3 ol olshe] B we] PEMvt AgEE A ot

wouge o Pddel skl mxvly] FEBE GEATOD shol, 2IALY B FHS R IUEE
T WA AR o 5 Qa, oln AME EFE A H2AA F g4 48 ART F dE 9 4E 4
2REe] 2280 22 AEo B4 2 PHE AT 4F 24 AFT 5 Ao}

Wy JAE et AT g
woge] e A Ad 2ITAE BY AAS A A% N 2 24T AGPEe obdst 2ok,

Alg F& 2 230 ALg¥ 812 methanol, n-hexane, chloroform, ethylacetate ZL#]3l n-butanola

J.T.BakerA}l (Mallinckrodt Baker Inc., Philipsburg, USA)9] E3AIeFS AME3Iar, AMEZu|e] Al&H
alpha—minimum essential medium (a-MEM), fetal bovine serum (FBS), antibiotics, trypsin-EDTA: Gibco
BRL (Gibco BRL, Grand island, N.Y., USA)ERE Fdsdck. Az FA5H ARgE 3-(4,5-
dimethylthiazol- 2-y1)-2,5-diphenyltetrazolium bromide (MIT) A]2F2 AmrescoA} (Amresco, Solon Ind.,
Ohio, USA)9 A|&E=S AL&3}tF.  Rosmarinic acid®} Carnosic acid L3l ALP &4 SH 3 Ao ALg=
AleFe B 5% SigmaAl (Sigma Chem. Co., St. Louis. Mo., USA)ZRE E3F Al A3} aL, Osteocalcin
sandwich ELISA kit Biomedical Technologies (Biomedical Technologies Inc., MA, USA)ZHE FYL3F3t}.
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PCRE &l Al-84¥ Primeri= BioneerAl (Bioneer. Co., Upland, CA, USA)ZHE FAHES 333, RNASAHL
Takara kit (Takara Bio Inc., Shiga, Japan), DNA polymerasei= Neurotics Inc., DNA ladderi PromegaX}
(Promega Co., Wisconsin Medicine, WI, USA)S] A|#F& 43kl A&ttt 1213 Immuno-blotting 2]l
AFEE trizma base (Tris-Cl), ethylenedinitrilo -tetraacetic acid disodium salt (EDTA), triton X-100,
N,N,N'" ,N' -tetra—methylethylenediamine (TEMED), acrylamide, sodium dodecyl -sulfate (SDS), ammonium
persulfate (APS), tween-20, bicinchoninic acid kit (BCA kit) &< X Sigma’} (Sigma Chem. Co., St.
Louis. Mo., USMHEZH¥H F+Y3F3aL, ECL Detection kiti= AmershamAl (Amersham Bioscience.,
Buckinghamshire, England)®Z%¥ TY33ic}. 22)3l  immobilon-P transfer membrane MilliporeA}t
(Millipore, Billerica., Billerica Massachucetts, USA)ZH-E 3} BSP antibody+ AbcamA} (Abcam
plc 332 Cambridge Science Park., UK), ALP antibody+ Santa Cruz BlotechnologyA} (Santa Cruz, CA, USA)
2HE F9JeFth.  anti-mouse IgGSt anti-rabbit IgGi= Cell SignalingA} (Cell Signaling., MA, USA)=%-
H skl

<7 71>

B A e AME3 FQ 7]7]= Rotary vacuum evaporator (Bwlchi, R-3000, Germany), UV/visible
spectrophotometer (Uvikon 922, Kontron, Italy), Incubator (Model 3154, Forma Scientific, USA), PCR
machine (Mygenie96, Bioneer, USA), Mini-Protein electrophoresis system (Bio-Rad Co., USA), Power
supply (Bio—-Rad Co., USA), Microplate spectrophotometer (SPECTRA max 340PC, Molecular Devices, USA),
Microplate shaker (Finemixer SH2000, FINEPCR, Korea), Ultracentrifuge (Model 695-7, Hitachi, Japan) ©]

>

<z=AE 4 AAE A Ax i

s i

ZIAE 4 ANS Yt Ax aFe AF e A Z=ZAH X (Mouse calvaria osteoblast cell)$l MC3T3-E1
cell& ATCC(American Type Culture Collection)ZH-E HFutol Al&3l91om,  a-MEM(alpha—minimum
essential medium)HiA]ol] 10%2] <Solx]e] & (FBS)H 1% FAE A (antibiotics)S H7Fske], 37T 2 5% €O, <1
Ftulol € (incubator) 141 2390 vtk e wigksheAl Aol AHgsach E Bah FEE 98 sie) B2
ZAE  Jakd(B-glycerol phosphate)@} 50mg/mLe] HIEFY C(vitamin C)& D-MEM(Dulbecco's Modified
Eagle's Medium) wjAlell F7bste] &3t fi= wjAZ AREsIRlom, 3dnirt wiAE westqlvh(3+ar, Cho, S.
H. The electrom microscopic observation of the effects of estrogen on the osteoblast-like cell(Ros—
17/2.8-5) differentiation. Korean Soc. Menopause 1995, 1, 28-34. / Kinto, N.; Iwamoto, M.; Enomoto-
Iwamoto, M.; Noji, S.; Ohuchi, H.; Yoshioka, H. Fibroblasts expressing sonic hedgehog induce
osteoblast differentiation and ectopic bone formation. FEBS Letters 1997, 404, 319-323.).

<EF AL 34 FEE A% AR 24 P>

Za ME] A A%+ Green 52 W (Green, L. M.; Reade, J. L.; Ware, C. F. Rapid colometric assay
for cell viability : Application to the quantitation of cytotoxic and growth inhibitory lympokines. J.
Immuno. Methods 1984, 70, 257-268.)¢l whe} d7]3kol]l th&k Aol 7hs 3k MIT WA
(MTT(3-(4,5-dimethylthiazol- 2-y1)-2,5-diphenyltetrazolium bromide) colorimetric assay)g AF&&FAT}.
A ) FRt *ﬂﬁ% 0.4% trypan blue @AM OZ Belat T 110 cell/wel |2 ZAQate] 23] AL&31T}.
AlgE #1899 22 X XA F 0.22 um WHEH S FE (membrane filter)® o33t & AL&351% T},
%wﬂlMM@ﬂ%ﬂ%H@%&%uuq@ﬂaﬂZ}%EoM§§2mmﬂ%bﬁhiwtﬂ5%ﬂﬁﬂ%i
0157 W©) €] (CO, incubator)ol A 48417t vjekalditl, oju] tz2e A& Al HIXE 20ul F718ke] SA3 A
Hjekstth. i F MIT (5 mg/ml) A2k 10 L2 ZF wellol 748k 5 42 wialdnt. vk S5 A, HjA
Z A A S DNSOS 100 uL® #H7lste] AAE E8A19 E=ZnE(formazon) A4S R A|7# ELISA reader
(ELISA; enzyme-linked immunosorbent assay reader)@® 550mmoll A SH =S SAHIF L, AEL F2EL AR

o] FHEE dxae] 3= i MEEE JEhlidde

<ZZFAM¥Ee &4 A - ALP(Alkaline phosphatase) &4 4>

ZTAEY A HAME ALP(Alkaline phosphatase) &4 =AW o=z slgct. =, A&3 wyoz wjodd
MBBEIWE%]ﬂ&%HNMEé&@aﬁE%wﬂlmm@ﬂ%?ﬂﬁl 24X & B3l f= wixE wsket
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I, tAl 24417 wiekste]l AlgE A eksith. 8l%F 29 F PBS(Phosphate Buffered Saline)®@ A3k ths
0.1% Triton X-100% 20 uL® F7kete] 37ColA 304&7F &3l (lysis)st3ith. &3l (Lysis)® Axe] s 5
nle o Agekel Abgailar, ywA s el 20 plel 0.1N =24l(glycine)® 10 pLe] 100 mM p-
NPP(p-nitrophenyl-phosphate) & 7}t & ThA] 37TColA 30&7F WA Zth. w3 %, 200 pLe] 0.1N NaOH
2 WgS FA sk, p-NPPEZH-E AAE p-NP(p-nitrophenol)E 405mmollA S3=E 431500, ALP S =
(activity)= p-NPPRFEl AAE p-NPE At p-NPoll et FFae =5 A% § IS dxdde
A s B =& u(Fa, Chio, H. H.; Kim, J. K.; Kim, S. B.; Chung, C. H. Effects of Platelet
-derived Growth Factor on the Activity of Osteoblastic Cells. J. Periodont. Res. 1999, 29, 785-804. /
Kim, J. W.; Lee, H. J.; Kang, J. H.; Ohk, S. H.; Choi, B. K.; Yoo, Y. J.; Cho, K. S.; Choi, S. H. The
Effect of Cyclosporin A on Osteoblast in vitro. J. Periodont. Res. 2000, 30, 747-757.).

AA e ATt Wol o]&% Y& MIT EAHWMIT assay)> AXE 52 (cell proliferation) &4
(viability)e] #W(in vitro) EAo| ¢ F8A A& Qo (Far, Carmichael, J.; Degraff, W. G.;
Gadzar, A. F. Evaluation of a tetrazolium based semiautomated colorimetric assay : Assessment of
chemosensitivity testing. Cancer Res. 1987, 477, 936-942.), ZZAE wj¥ A, HEMY C(vitamin )¢ B-
ZYME A (B-glycerol phosphate)e] F7b= ALPSF AaEe] 7]deo] A ste] QJas vt Ld#A
Ak, HIEF C(Vitamin €)% MC3T3-E1 AlaEellA ZebAll(collagen) FZroll= WHEA] HQain, oAl oA
ALPe] &4d& f=t. 183 B-IEAE AAE(B-glycerol phosphate)2 HIEFF C(vitamin C)oll o3l
Feads Bolm, Fshd 2IAEA ZEl(collagen) FH oy AP E4EE US F7MAZIYtL By a
2AtH(Choi, S. Y. Effects of irradiation on the mRNA expression of the type I collagen and alkaline
phosphatase in MC3T3-E1 osteoblastic cell line. PhD thesis., Chonbuk National University. 2002.). u}2}
A zZEAZ HEHE Clvitamin C)9F B-=AIE A4k (B-glycerol phosphate) S F7lste] E3H& %31
259 ALP 84S S48l

op

W, ALP+= plasma-membrane bound enzymel ZA] oJ#] M EoA A=} FolA|xE, Aol X (preosteoblas
oA 7HE 1 FETt ol FolMlxe 3 EE # wksta & P =Y dAE] we] Zof Mz &4
EE #dsls bl Astely g2 g o] &% Qo= 2 (25, Andrew, R. E.; Kemp, J. W.; Jee, W. S.;
Woodbury, D. M. Ion-transporting APTase and matrix mineralization in cultured osteoblastlike cells. In
vitro 1984, 20, 837-846.), & Wrgo] mE AAlee] ZEAE A5t A W ow ARSI

<EIAL] BYE AAE 9% AP AP

ALP 49 M AEES SAs7] Y3l 24well plateol] MC3T3-E1 M¥E 1X105 cells/mLE 538t A8 &
(1, 10, 25 pg/mL)ol W& AN ES SHSAT. M2 AP 7] E(alkaline phosphatase kit)E AF&3}o]
AR Th, A ZAe] A Ho| wet WA, WA E AASL LA M (citrate—acetone-formaldehyde)S #7}s}o]
3027F Aol Hasltirl 4523 SRR AFHSAT. FHlE tolxsi & (diazonium solution ; sodium
nitrite : FRV-alakline : naphthol AS-BI alkaline solution = 1 : 1 : 1)& #7}sle] ¢k 1587F A& A
238 5 287t FHFE AL dufE A Y 8 (hematoxylin solution) &2 287F thA] JME 5 =2+
2 ANNGE AAS v duHoR AN BoE BE3).
9l naphthol AS-BI phosphate™ &7lg]A Qlate 4o o8 7F4-Eal o] phosphate®} arynaphthol -amide
A3}l arynaphtholamide: diazonium salt$l fast red violet salt®} ZE3}o] alkaline phosphatase?]
AEo wel HAel a4 g4 HIE yelA ¥vt(Maeda, T.; Matsunuma, A.; Kawane, T.; Horiuchi, N.
Simvastatin promotes osteoblast differentiation and mineralization in MC3T3-E1 cells. Biochem.
Biophys. Res. Commun. 2001, 280, 874-877.).

3}

o v H

o

¢

e N

<RT-PCR¥ ol o3k Al

Y
M
)

=]

g

(EIE L RS

:%RMHMalWME-&%HE%—NO@dBWﬂIM&CMBN@HEZQQTﬂ%QJﬂTM A kS ALLEl] A xR
ALe] A H ol wel Eelednk. wig" AlEZoA wiX|E A ASFL pH 7.42] PBS(phosphate buffered saline)
10mL2 7 W A & TRI Aleks Akt o] AL 1.5mL FEo| Il Hi 1-HE2R-3-F22 X2 3(1-
bromo-3-chloro propane)& 200puLl #H7}ske] 30%37F 9F&(vortex)she]l UA4E2](13,000 rpm, 15, 4TC)sh
ASNS FHa MRS FHo AT, o7]d B9 olAX =S (isopropanol)S FH7Fse] -20CoA 2417+
o WrAEtar v @R (13,000 rpm, 154, 4C)e ¥ A5qS AAS T, AAdE 75% o g2 7}

_9_



<58>

<59>

<60>

<61>

<62>

ZIHS3d 10-2009-0132038

ko] AAS T toel slo] 2R Yol E(diethyl pyrocarbonate, DEPC) A& H FSHFE H7kste] 65T =0l
A 1087 WHeAlA HAES I3, #2]® RNAE  spectrophotometer$} 1% XL U 3= oplrfz=x A
(formaldehyde agarose gel) #7194 & & o]&3ste] st F2lstsitt. F2ld & RNA(Total RNA) 2pugell RNA
PCR 71E(Kit)E Z&sto] 42CellA 903F vEg-A1Z1 - 70TollA 10#3F whg-& FAAA cDNAE Al
cDNAE F 19 Zglolw(primer)ES o]&3 PR W o2 FZFt}h. PCRY WhEolE= cDNA, Z&to]™ (primer)
Z =
hya

20 pmol¥} 1mM¢] dANTPE H7}ste] zbzhe] primero] @ o8 AA &), olst & 1014 Zzbe] g4 M=
(target gene)?] W&o Al2HE LT LEHE ZEfo|HE e
Z 1
Gene Fragment size (bp) Oligonuclectides
R . F; 5" GCGAACGTATTTCTCCAGACCCAG-3
it R; 5-TTCCAAACAGGAGAGTCGCTTCAA-3
o " 247 F; 5-GATGAATCTGACGAATCTCAC-Z
N R; 5-CTGCTTAATCCT CACTAAMCAC-
Oeteocaleln e F; 5-AMTGCTGATGASGTCOAGGE- 3
sieoca ; R 5-ACCGTAGATGCETTTGTAGGC-3'
b - F; 8-CTCCOGCTCCTGRTCCTOTTAS
¥pescolagen F: 5 GOACAGGACTCGGOCTCOG ¥
F; 8- TGAGAACGGGAAGCTTGTCA-
GAPDH s14 R 8- GGAABGCCATGLCAGT GAS
gdske

ZEAEE 27148 A= Zek(collagen (Col-1)), L~H 2 Z A (osteocalcin (OCN)), 9.2
H 2 Z € (osteopontin (OPN)), & A|LZ3Z =26 ¢l(bone sialoprotein (BSP))¥ Z-& EAS Asn, 4133}
#4 (mineralization)o] T Q3% 9&& svfar &d#fx rh(Eero, V. Benoit, D. C. The family of collagen

genes. Annu Rev Biochem. 1990, 59, 837.). I3k ALPO] W& XzAM¥ B3y F F23 935S 3}
H O GHEE TF Z2IAXY FIHAE dudos ﬁﬂ St o AlgH gty IAM e 9%t
A3lst Ao A o] @A AHIS Ve EYsA= ZAT, 771204+ (organic phosphate)& 7FEdlstaL

T om AAP0) FEE SRS EA 43ste] A Oﬂﬂ@}% & Aoz BIEATH(28. Harrison,

G.; Shapiro, I. M.; Golub, E. E. The phosphatidylino sitol-glycolipid anchor on alkaline phosphatase
facilitates mineralization initiation in vitro. J. Bone Miner. Res. 1995, 10, 568-573.).

<Immuno-blottingHell & ZEZAE 3}

r_‘;;ll

e

i

712 A 2 2Ap

Tl

ZHZAHEE 12well plateol] 1x10° cells/wel |2 2917k wlF&t ¥ cello] &3] W (lysis buffer (50 mM Tris-
HCl, 1 mM EDTA, 1% Triton X-100, 0.16 pM PMSF))E H7}sle] 83f(lysis) A7l &, BCA 7]|E(Bicinconinic
acid kit)= @HdS Agsr. @ld s 15pges 245k, 10% SDS-EejotaHolvtol= A(SDS-
polyacryl -amide gel)ol =wW(loading)dle], 125VE A7|9% &ct. "A7)gEste] g3 dwzge
immobilon-P transfer membranes AF&3&}e] transfer buffer (20% methanol, 25 mM Tris-Hcl, 192 mM
glycine) S AF&3}ed 350mAE transferA]7]al 5% non-fat skim milk solution® 2 E=27)(blocking) 3+ &, <«
2p Aok olxk FAE Bk, A whgo] it Wlr ¢l (membrane)oll ECLHE 71 E(ECL detection kit)®2 =]
A

=)
233l X-ray E(film)ol =Z3te] &4k T W= (band) S E<lskelc).

TxA0] @ol EAdhE ALPE ZEAE %ﬁ} Z719) detvs FAJRARAN 74 *é 710l vebr] Al Atet
of 714 Ad=7] kel Aoz ddHY, 2EAEE 435 & F e 205 e gt g
t}(Owen, T. A.; Aronow, M. A.; Shalhoub, V. Progressive development of the rat osteoblast phenotype in
vitro : Reciprocal relationships in expression of genes associated with osteoblast proliferation and
differentiation of the bone extracellular matrix. J. Cell. Physiol. 1990, 143, 420-430.). I3} BSP=
AAT FoARA I LA obr A o o3 FABAIN] ARE 5 9P, Arg-Gly-Asp (RGD)
o b Hol o AER-AS AT & AE A RA, o] FHAY WAL V|EH R A5} @ﬂzx‘
of AgA ez Wt BSP A= &, Adobd, Webdel x7] A3|ste] Tad A4S s, BSP FHAt
o wAe B, Aok L webd Pyo| 2ol B vehtm Fastey AP IS KA Ao &
24 9 vh(Shimizu-Sasaki, E.; Yamazaki, M.; Furuyama, S.; Sugiva, H.; Sodek, J.; Ogata, Y.
Identification of a novel response element in the rat bone sialoprotein (BSP) gene promoter that

Yo

mediates constitutive and fibroblast growth factor 2-induced expression of BSP. J. Biol. Chem. 2001,
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276, 5459-66. ).
9 ~H 2 ZA (osteocalcin) @] ek =A>

MELQ)A] ELISA ¥4 7]E(sandwich ELISA assay kit)& o]&3afo] AlzAbe] A3 uwpe} Algalgivt. MC3T3-El
MEZ 110 cell/well ZA3ko] 96 well platec] BFala, 2447t F B3 % w2 wdksla g
24X 7k wjokate] A|EE FEW(1, 10, 25 pg/mL)E A sttt. @ ~H 2 ZA(Osteocalcin)o] I EH wellol
124 7F vjeFat =] 25 uL9 osteocalcin antiserum 100 pLE @o] 24A17F WHe-X171 & 0.3mL/well phosphate-
saline wash buffer® A&ttt AHH wellol] 100uLe streptavidin-horseradish peroxidase reagentZ
Ho] 3087F Wke A7) AHE & TMBEN(TMB solution)® #AFsl2-8 9 (hydrogen peroxide solution)&
1:1 Bl&2 Ao} 100 uLA7Fsked, 15% Wk Al7]1al 100 uLe] A& (stop solution) S Eol WHe-& FA A
71 3 405mmoll A EHEE SHEAL.

S ~H|2ZFAl (osteocalcin)e  bone gla protein(BGP)ol&taike 3t  ZF(calcium)¥ ZAggst=  #HEd
K(vitamin K) <& a-7t25A] ZFElY A(a-carboxy glutamic acid) w&o]t), S 2E QA
(Osteocalcin)2 W o] thE A2l F7) & $2+31913]4] (hydroyapatite) 3= 2t wie} Aola (dentin)oll v
G- 5olgh WA RA FZopAlEolA AitEe] me] MEe] THAA FAHEH, AR FAE exH ez
(osteocalcin)e] AF(eF 30%) = Fom WEHER IFeLs SAHSY I AEE AT F Ak(31.
Alkel,; Germain, A.; Peterson, C. T.; Hanson, H. B.; Stewart, J. W.; Toda, T. Isoflavon-rich soy
protein attenuates bone loss in the lumbar spine of perimenopausal women. Am. J. Clin. Nutr. 2002, 72,
844-852 / Delmas, P. D. Biochemical markers of bone turnover : Methodology and Clinical Use in
Osteoporosis. Am. J. Med. 1991, 91, 59-63. / Akesson, K.; Vergnaud, P. H.; Delmas, P. D. Serum
osteocalcin I creases during Fracture healing in elderly women with hip fractures. Bone 1995, 16, 427-

ARl FF2 22 carnosic acid) % ZZntg]Ak(rosmarinic acid)9l
|

v g ol AAsiglen, O Ak k1 WA oF 2

Qe 2 AAky 2 2ulEARS 22 1, 10, 25, 50 wg/mLe] FEE A
KX S

S H
25 FHlE, e <xIAE 24 NS A9 AX o m e MGANES o R <HE T4
EE e Am A > 9 <A xe] @49 A - ALP(Alkaline phosphatase) B4 SAM>0 2 A3
37 AE A

1 WA 49 zagi=el o] FhEx A2 carnosic acid)S FEHE RE LA ok 100%
e

$ES e e, ALP EgdAx A gx2a ) AR 248 YR, 220k

Ab(rosemarinic acid)S WHETI FAMSE & AE AFLES YeERon, AP A& 1 oEFHoZ A
A Z7tele ATS el on, E3] 25pg/mle FEAA ok 2408 E71A ALPY] 84S E9eS & F
AT},
</\1}\] Qﬂ 2>
Eodhgzts 2ZAEE X3 & F Qe JA AE 2AE 3] 98], o2 X 29 of 24F 9] HAEES
o]8-3}e] in vitro screening systemolA ZIAE A 9 HIE 3 = s ABE PSS O F
FE= FE 29 2.
* 2

No. Korean Scientific name

1. 7} Terminaliae fructus

2. = Glycyrrhiza uralensis Fisch.

3. Lol Sacciarum Granorum

4. 74 Platycodon grandiflorum

5. =5 Phaseolus radiatus Linne

6. 2 Allium monanthum MAXIM
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7. T3 Aralia elataMiq.) Seem.

8. 2=l Rosmarinus officinalis L.

9. =3k Saussurea Radix

10. T+ Raphanus sativus

11. =4 AA Cirsium nipponicum Makine

12. HE A Brassica oleracea italica

13. U= Zanthoxyli Pericarpium

14. A4l Asiasarum heterotropoides var.
15. £ Pinus densiflora Sieb.

16. A Nelumbo nucifera Gaertn

17. Q w =} Schizandra chinensis Baillon.
18. Az Citrus paradisi Macf.

19. A Sorbaria sorbiiifolia Braum
20. s Citrus unshiu

21. EAMA} Cuscuta japonica Choisy

22. 3y Albizzia coreana NAKAI

23. Hx Geranium nepalense Hara

24. I Chinese pistachio.

A2 AFRS 7] E 29 HAE 242 Ul A e di@vtECA x dEe RS 79
i, #A7e] Ame B o 7PEA AR F Az T FA 1083 (w/v) el 80% mEHE-o]
b FRTFW/vE 7Hske] 2447 S AA 3 Sles Ak, FEHL 72 (Whatman No. 3,
England) = o33k th5 3142557 (rotary evaporator)® 55ColA %3 § 54 Axsto] AgdS F25
= A8

et WO In vitro systemg o838 <xI MX F2 FEE AT AlE A UR> B <xzIAEe] 24
72 - ALP(Alkaline phosphatase) &4 SA®> Ay= o33 2t
471 & 29 HAAE 24F9 Ao vvrE FEE ARE 1, 10, 50 pg/nlel wER Ass W, 2= Ax
24 SER 9% AR 24 e WIT EAPHOMT assadl sla) 7] 2Fs] AAREel £2AT 4o 1
e FFS & 37 o] vEsT.
#* 3
Effects of various natural plants on the cell growth activity of MC3T3-El cells
(Unit: pg/mL)
No. Scientific name 50 10 1
1. Terminaliae fructus 0 0 0
2. Glycyrrhiza uralensis Fisch. 0 -1 0
3. Sacciarum Granorum 0 0
4, Platycodon grandiflorum 0 0
5. Phaseolus radiatus Linne 0 0
6. Allium monanthum MAXIM -1 -1 0
7. Aralia elata(Miq.) Seem. 1 -1 +1
8. Kosmarinus officinalis L. -3 0
9. Saussurea Radix 0
10. Raphanus sativus 0 -1 0
11. Cirsium nipponicum Makine -1 0
12, Brassica oleracea italica 0 0
13. Zanthoxyli Pericarpium -1 0
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14, Asiasarum heterotropoides var. 0

15, Pinus densiflora Sieb. +2

16. Nelumbo nucifera Gaertn 0 0

17. Schizandra chinensis Baillon. 0 -1 -1
18. Citrus paradisi Macf. 0

19, Sorbaria sorbiiifolia Braum 0

20. Citrus unshiu -1 0

21. Cuscuta japonica Choisy 0 +1
22. Albizzia coreana NAKAI 0

23. Geranium nepalense Hara 0

24, Chinese pistachio. -2 -1 -1
When control group is considered as 100% relative percentage(%) data of was expressed as follows:
relative activity over 120% described +2, over 110% described +1, over 100% described O, below 90%
described -1, below 80% described -2, below 70% described -3

<, Pinus densiflora Sieb. FEE2 50 pg/ml FZolA 120%°]4o2 71 =& AFES UelsleH, o
EANBEY AAELS A9 YEYA & AL S8y, Rosmarinus officinalis L. FZ&EL 50 pg/mLe
TENA 709 =] e AFYES B o, Allium monanthum MAXIM, Schizandra chinensis Baillon. L]l

Chinese pistachio. FZENAE 10 pg/nLeY HLZAANE AZL AA 7= RS & & & g},

o

7] & 29 AAE 24F9 A7t HEE FEE AEE 1, 10, 50 pg/mLe] T2 AYRS u, 2F AHMXE
o] ALP B4 AHEE Felgh A= ¥ 49 7t}

Ui

O

#Z 4
Effects of various natural plants on alkaline phosphatase activity of MC3T3-El cells

(Unit: pg/ml)
No. Scientific name 50 10 1
1. Terminaliae fructus -1 0 0
2. Glycyrrhiza uralensis Fisch. 0 0 0
3. Sacciarum Granorum -2 0 0
4, Platycodon grandiflorum 0 0
5. Phaseolus radiatus Linne 0 0
6. Allium monanthum MAXIM +2 +1 +1
7. Aralia elata(Miq.) Seem. +2 0 0
8. Rosmarinus officinalis L. -2 +2 +1
9. Saussurea Radix 0
10. Raphanus sat ivus 0
11. Cirsium nipponicum Makine -3 -2 0
12. Brassica oleracea italica -3 -2 0
13. Zanthoxyli Pericarpium -2 0 0
14. Asiasarum heterotropoides var . -3 +1 0
15. Pinus densiflora Sieb. 0
16. Nelumbo nucifera Gaertn 0
17. Schizandra chinensis Baillon. +1 -1 0
18. Citrus paradisi Macf. 0 0
19. Sorbaria sorbiiifolia Braum +1 0
20. Citrus unshiu 12 +1
21. Cuscuta japonica Choisy +1 -1 0
22. Albizzia coreana NAKAI 0 0 0
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23. Geranium nepalense Hara 0 0 11

24, Chinese pistachio. -3 -3 0

When control group is considered as 100% relative percentage(%) data of was expressed as follows:
relative activity over 120% described +2, over 110% described +1, over 100% described 0, below 90%
described -1, below 80% described -2, below 70% described —3

Allium monanthum MAXIM, Rosmarinus officinalis L., Asiasarum heterotropoides var. “L@il Citrus unshiu
FEES AP A4S 12008 =74 FEste As g9 & 5 AT 53] Alxe] FA s gl A
E HtgoR sto] FAS oA AYIA @E wRdAY AP &4 ALE vlus] HokS W, Rosmarinus
officinalis L. FFEAA &40 7} &4 vehvtes AS 8 & 5 At

oz 2 o] HAAd2e] g 2=ulE] HEgE FEES o] in vitro systemoll A <EzZAE 2
ALE Z2ZAEe ST HAE 3 ALP 94 - azo AW (Burstone)> 2 <RT-PCRH ] 23 ZIAHE &
3 A F71E fA4A 2E ZA>, <Immuno-blottingWoll 93 ZIFAE B3} By T FEA LE 2AL
5& B5to] o o Ay ofel ).

2 o] Axjd2e] g Zx2ulE] WEE FEEY ZIAX 4 HEE ZIMEY FAHE HAE A ALP
AAH - azo M (Burstone)dl 93 A= = 59F Pl 2=ukE] YEE FEES 1, 10, 25 pg/mle F
T2 AHEste] e o AlxW AP G40 GAYEE A dI AR5 AHISHH @2 2T H2 4
o] a4V Wol FAHA Z2 v, LI ARE A FiAME aie F2 vbdo] Ho] FAHHE A
gl & F o ES FEHE F2 Mo aivt FUMsle A4S Xk, uebA 22 des &
Eo|] ZIMEY ALP 84 48 e e 2 dAaSs Z& oA sl

s 59| RT-PCREA 93 2ZAFE £33} ¥d F7)d 42 23

_—T_
2~7]13 Al (house keeping gene)®! GAPDH(glyceraldehyde-3-phosphste
nRNA A S e B A7 gzl GAPDHE YA A 2
=2 Y395 Sy ALP, OCN, OPN, zg]al Col-IoA= 23

=
dehydro-genase)Z internal control@® 3}
HE = Ao wte] 2z HEgs FEE8S

Fol FAbshe AHe el ¥+ AT

o}-(‘_"rL

ool AAld20] wE ZxulE] feE FE559 Immuno-blotting®el 23 ZIFAE &3 ¥d 72 #
Axp El Zabel o3 Aabe = 63 2k S, 2zutky Wghg FEE sRTH R W Ye] FUteke
AL G 5 g, wep Z2z=ekE] dEs FEES AP @45 S 271 s EEs
Fiedte Ao Wop xuAE Este] g Alsetal e 5 v
oo, By dAdze] we xnly] 280 x2IAEe] DAl mAE JRe wrh A roln
7] gatel, B4 Az wzely WEe 222S w89 2ol 200w A0l %A F s2k(hexane),
SR ZXE(chloroform ; CHCly), olgelAMlelo]E(ethylacetate ; EtOAc) B F-&h&(butanol ; BuOH)& &3H4
o % 33] Ny FEste] 7} SupHE AlEA 285 skla, @2 84 T2 E(vater) BEow S w53
of FANZVE F& f718mE A FH 20T HAstEA AFel ARgsilon, 1 &S % 59
=
# b5
Yields of hexane, chloroform, ethylacetate, butanol and water fraction of
Rosmarinus officinalis L. methanol extract
Fractions Yields (%)’
Methanol extract 27.3
Hexane fraction 2.5
Chloroform fraction 0.9
Ethylacetate fraction 10.26
Butanol fraction 17.1
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Water fraction 33.5
Total 64.26

’ Percentage of each fractions to methanol extract content (100 g).
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TEE AR lmgM ZHS ImLell Hola
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(tannic acid)& °©]&3tq g3t 3=
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=43kl A4gsrsnh,
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F Z¥HEolE
900 plLel 3A3 & 100 pulL=E
ethanol 4.3 mLell &&3te] 2204 40
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2 AAdel uE,
Feo FFS A4 A= & 69
= 3 7ol YERAT.
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Biolre] e SAF At

= O
< 2 FHds 3 EfReolE sgtes

2 Nieva Moreno 59 %

zzvty] g FEE9 7

Awyd e ¥

B &0l A 200.8 mg/go & 7 l-;L gheks e 1:]- w}gm 2 =ula] og
fe) 31_%_0}_51 oh;]__, 7.]0 21_
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X

D o8 g3kt
F] o 10% alumlnum nitrate?} 1 uM

S22X

M

°]
o] uj
Ao g2XE sheke kgt eYAH(Tannic acid)E o] &3F &%
HEFs%=7F 5, 25, 50ug/mLo]l HEE ste fof Ze WhHoR 700 nmol A &

S ©Y4H(tannic acid)&
| = A8 (quercetin)S 7]
& 34 A, das FEEe

Fek2 (butanol),

o
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7 A%
potassium acetates

KAt

& (chloroform),
Z}7} 865.2 mg/g, 252 7 mg/g 171.2 mg/g, 111. 3 mg/g 103.0 mg/gl 2 }ERSITEH.
, ol EolA ]E(ethylacetate
ol M| o] E(ethylacetate) &
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o] &2 Folin Denis®W(A.0.A.C. Official methods of analysis of the association of

BL =32

(Folm) /\l‘lF

%= Hsy FFEL

100 uLE 8

ol ZF

163.0 mg/go

Z=~ 0]oj

M/\AT;]—

& (water) 1

TEEKZ}

onLE A7)

0% ethanol

et 80%
LA

Jﬁ ok W
R T

£ 6
Contents of total polyphenol in fractions from methanol extract of Kosmarinus
officinalis L. (Unit: mg/g)

; . ; )

Kosmarinus officinalis L. Total polyphenolsl
Methanol extract 163.0 + 18.52)
Hexane fraction 103.0 = 12.6
Chloroform fraction 171.2 £ 15.5
Ethylacetate fraction 865.2 = 54.7
Butanol fraction 252.7 £ 9.8
Water fraction 111.3 + 8.4
). . . .
1Mllllgrams of total polyphenol content/g of plants based on tannic acid as standard.
2)Each value is mean = S.D. (n=>3).

* 7

Contents of total

flavonoid in fractions from methanol extract of Rosmarinus

officinalis L. (Unit: mg/g)

Rosmarinus officinalis L. Total flavonoidsl)

Methanol extract 45 9 + 5'12>

Hexane fraction 17.0 £ 1.8
Chloroform fraction 25.9 £ 0.9
Ethylacetate fraction 200.8 + 4.5
Butanol fraction 66.7 £ 2.1
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Water fraction | 11.4 £ 1.6

Do . .
Milligrams of total flavonoid content/g of plants based on quercetin as standard.

2)Each value is mean = S.D. (n=3).

2] DPPH( a, a-diphenly-B-picrylhydrazylradicals)

i

B oA we, zxvle dus $EED 2 2
Af e B 24 TS obelst gol SAstenh,

<DPPH A+ eheiziel i 2AEA S4>

ZF A 8¢ DPPH A+ @ho)Zbel tiet 27842 Blois® W (Blois, M. S. Antioxidant determinations by
the use of stable free radical. J. Agic. Food Chem. 1977, 25, 103-107.)°| ulz} SA3IATE. 4 A&&
99% wlEFS-(methanol)ol]l =<9 %, 800uLE F3}e] wWErS(methanol)e] =<1 0.15mMe] DPPHE < 200 uLet =3+
sto] 37TCollAl 307t WHEAIZ] 3 517mmoll Al 3 EE AT, 24 Alme 8 g 2AddE ARE
A7belA &S g0 FFEE 1/22 FdA7|ed Bad AR 5520 RGoak o= YeEhATh,

DPPH= sfetd oz Qbgste A ttzds 7ML Sl w84 222 FadstdAe] e 243 vhyd Az
£ WolFuA gtyzo] Ao Aol Wgit. o] A2 e HAd AR E dtst 2dS HAse B

o] o]&% i qr}(Al-sereiti, M. R.; Abu-Amer, K. M. Pharmacology of rosemary (Rosmarinus officinalis
Linn.) and its therapeutic potentials. J. Exp. Biol. 1999, 37, 124-130.).
2 Ao w2, 22uiy] WES FEE 2 BEEEE9 DPPH A Sz AAZAHES dolE A= E 89

UERH AT

Z 8

Scavenging effects of butylated hydroxy anisole (BHA) and Rosmarinus officinalis L. methanol

extract and fractions on a, a-diphenly-B-picrylhydrazylradicals (DPPHO)

Kosmarinus officinalis L. Concentration Scavenging effect RC50U

(pg/mL) (%) (pg/nl)

Methanol extract 1 14.70 + 2.342) 5.58 + 0.06
10 83.84 * 3.06

Hexane fraction 1 22.20 £ 5.33 5.36 £ 0.21
10 79.45 £ 2.17

Chloroform fraction 1 12.38 £ 2.68 8.78 £ 0.42
10 55.76 £ 0.27

Ethylacetate fraction 1 44 .63 + 2.65 2.07 £ 0.15
10 90.31 £ 1.03

Butanol fraction 1 14.00 £ 1.63 16.24 £ 0.49
10 35.12 £ 3.24

Water fraction 1 6.12 £ 1.48 16.83 £ 0.06
10 31.29 £ 0.74

BHA 1 9.23 £ 0.72 3.00 £ 0.03
10 90.75 £ 0.70

1)Concentration required for 50% reduction of DPPHO at 30 min after starting the reaction.

“Each value is mean % S.D. (n=3)

HES FEFAME RCatel 5.58ng/mgl 2 YERSIL, ethylacetate #8ES RCpake]l 2.07ug/mgl =
= 7 a2ATe] ke A skAR de] &2 BHA(Butylated Hydroxy Anisole) RUFE O
15S HeEMSY. & dAlsA S35 3% 9 Zgfdwolre s A% At DPPH A+ g
35 SAT 24345 Td B o 2=vle] ethylacetate L& EoA kst gaart 7 -3
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MC3T3-E1

cells were plated and cultured 48 h in the absence or presence of different

concentrations of carnosic acid (1-50 pg/mL). VYiable cells, as determined

by MTT assay. Each bar represents means + S.D.

50 (ug/mL)

25
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276 q

225 -
200 -
175 -
150
125

100 -
s A
50
25

o A

50 (pg/mL)

ALP activity (%)

Effects of camosic acid on the AP activity in MC3T3-E1 cells, AP activity
was determined with extracellular enzvme. MC3T3-E1 cells were seeded at
T0~80% density in 96 well plate and growth for 12 davs in DMEM
containing 10% FBS, sitamin C (50 pg/ml) and g-GP (10 mM). The AP
activity was normalized by total protein. Each bar represents means + 5D.

s

50 -

26
o

50 (ug/mL)

Effects of rosmarinic acid on the proliferation MC3T3-E1 cells. MC3T3-E1
cells were plated and cultured 48 h in the absence or presence of different
concentrations of rosmarinic acid (1-50 pg/mL) Viable cells were
determined by MTT assay. Each bar represents means + S.D,
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276
G 250
BQ 226 4
- 200 -
2 175 o
_.E 150 -
L 125 o
N Sion -
5 75 -
< 50 -

26

o 1 v 1
1 10 25 50 (pg/mL)

Effects of rosmarinic acid on the AP activity in MC3T3-E1 cells. AP
activity was determined with exracellular enzyvme. MC3T3-E1 cells were
seeded at 70~80% density in 96 well plate and growth for 12 davs in
DMEM containing 10% FBS, vitamin C (50 ug/ml) and g—GP (10 mM). The
Al P activity was normalized by total protein. Each bar represents means +
S.D,

0 1 10 25

Methanol ext. (pg/mL)
Effects of Aosmarnus officinalis L. methanol exract on the alkaline
phosphatase of extracellular matrix by MC3T3-E1 cells. Cells were cultured
with D—MEM containing 10% FBS., 50 pg/mL vitamin C and 10 mM g-GP for
2 days (x100).
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ALP 474 bp
OPN 347 bp
OCN 315bp
Col-l 197 bp
GAPDH 514 bp
Methanolext. o 1 10 25 (pgfmL)
i
i)
i
£2 4
Efs
X
fy 828

] 1 10 25 {(ugfmL)

"o

-

e

OURGAPDI Pritel
(b oy Uy k)

0 1 10 25 (pe/ml)

The expression of alkaline phosphatase (ALP), osteopontin  (OPN),
osteocalcin (OCN), and tvpe |1 collagen (Col-I) mBRNA levels treated with
Hosmannus officinafis L. methanol extract during differentiation of MC3T3-E1
osteoblastic cells. GAPDH was used as an internal control.
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EH7
Methanol ext.
0 1 10 25 (ug/mi)
5 . |

ALP m = 8 J 55 kDa

BSP | A — 42 kDa
R-actin 43 kDa
= L f - 12

- g -

E " = o
.g, - . E_ 5 B
= E‘ - = ;‘ a
E E - E E a
& 2 T & .
- 0
< ] m o

o 1 0 2% (1afml) 0 1 10 2= (ugfmi)
The expression of alkaline phosphatase (ALP), bone sialoprotein (BSP)
protein levels treated with Aosmrmrnus officinalis L, methanol exract during
differentiation of MC3T3—-E1 osteoblastic cells. g—actin was used as an
intemal control,
ZHH8

Powdered MeOH extract of Rosmsarninus officinalsL. in D.W.
|

, i
Hexane fraction Aqueous phase
(Hexana fr.) |

CHCI, fraction Aqueous phase
(CHCI, fr.)
I |
EtOAc fraction Aqueous phase
(EtOAC fr) |

i
BuOH fraction Water fraction
(BUuOH fr.) (Water fr.)

Procedure for the fractionation of Rosmarinus officinalis L. powder by
various solvents,
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|88
140
120

A

Hexane Chloroform Ethylacetale Butanol

ility (%)

Cellvi
=

(] 1 pg/ml @010 pg/ml 25 pg/ml
Effects of various fractions from Rosmarinus officinalis L. on the proliferation
MC3T3-E1 cells. Viable cells were determined by MTT assay. MC3T3-E1
cells were plated and cultured for 48 h in the absence or presence of
different concentrations of Rosmarinus officinalis L, fractions (1-25 pg/mL),
Each bar represents means + SD.

160

i

Hexane Chioroform Ethytacetate Butanol wWater

ALP activity (%)

E E B E

1 pgiml 10 pa/ml Il 25 po/ml
Effects of various fractions from Rosmarinus officinalis L. on the ALP activity
in MC3T3-E1 cells, ALFP activity was determined with extracellular enzvme,
MC3T3-E1 cells were seeded at 70—~80% density in 96 well plate and
arowth for 2 daws in DMEM containing 10% FBS. vitamin C (50 pg/mL) and
E—-GP (10 mM). The ALP activity was normalized by total protein. Each bar
represents means + S.D.
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Ethylacetate fr. (ug/mL)

Effects of Rosmarinus officinalis L. ethvacetate fraction on the alkaline
phosphatase of exracellular matrix by MC3T3-E1 cells, Cells were cultured
with D—MEM containing 10% FBS, 50 pg/mlL vitamin C and 10 mM g—GP for
2 days (x100),

OFPN - “ “ ez 347 bp
Ethylacetatefr. o 1 10 25 (pg/ml)

- e
=R
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(CYL I T
(- - —
OTR CAPTH Protes
s b oy W k)

Tl P E T
e e ke e

0 = ugfel ) o 1 i = (miml)

-
-
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=
pa
™

DTN GAPTIHE Prvien
(M kary Thei)
g -
r': - & g : -
FubBOAPTH Frwisn
[rkda vy B 1)
G B R &

-
L]

[ 1 1 = (m'nl) (1] 1 1] 5 (ugfmi)

The expression of alkaline phosphatase (ALP), osteopontin  {(OPN),
osteocalcin (OCN) and twpe | collagen (Col-I}) mBNA lewels treated with
HAosmarinus  officinafis L, ethyvacetate fraction during differentiation of
MC3T3-E1 osteoblastic cells, GAPDH was used as an internal control.
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Ethylacetate fr.

0 1 10 25 (pg/mi)

W
S e e 8 | 55kDa

42kDa

—
o

-k
- L]

L -

BSP/actin protein
{ Arbilary Unit)
-

] 1 W 5 (wnl)

The expression of alkaline phosphatase (ALP), bone sialoprotein (BSP)
protein levels treated with Aosmarinus officinalis L, ethlacetate fraction
during differentiation of MC3T3-E1 osteoblastic cells. p-actin was used as
an internal control,
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10
180

160 |-
140
120
100
RO
60 |-
4
20
0 : . .
0 1 10

25 (ug/ml)

Osteocalcin secretion (%)

Ethylacetate fr.

Effects of Rosmarinus officinalis L. ethvlacetate fraction on the osteocalcin
secretion of MC3T3-E1 cells. Cells were treated with various concentrations
of 1, 10, 25 pga/mL for 12 days. Data shown are mean + S D., expressed
as percentage of control.
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