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The Optimal Combination of the Mixture of Unripe Rubus coreanus
and Astragalus membranaceus in the Activation and Differentiation
of Osteoblastic Cells

Hyun Jung Koo, Eun-Hwa Sohn' and Se-Chan Kang*

Department of Life Science, Gachon University, Seongnam 461-701, Korea
1Depalrtment of Herbal Medicine Resource, Kangwon National University, Samcheok 245-711, Korea

Abstract - Rubus coreanus and Astragalus membranaceus Bunge have been used as a traditional medicine with various
pharmacological properties for a long time in Asia. We investigated the proliferative and differentiative effects on
osteoblastic cells, MG-63 in various mixture ratios of immature fructus extracts of R. coreanus and root extracts of A.
membranaceus. With preliminary in vivo ovariectomized mice, we confirmed the effects of the supplementation of various
mixture on alkaline phosphatase (ALP) activity in serum. The ratio of 7:3 is considered as the most effective ratio for the
proliferation of osteoblastic cells as they increased by 56.8% similar to estradiol. ALP activity in osteoblast increased by the
combination of R. coreanus and A. membranaceus and peaked in the ratio of 72:28 and 68:32 respectively. These results
indicate that the optimal combination of R. coreanus and A. membranaceus in 7:3 has the most beneficial effects on the
activation of osteoblast cells, and give further possibilities that it can be used clinically in the treatment of osteoporosis.
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MG—63(human osteoblastic cell line) AJ3E= American Type
Culture Collection(ATCC, Manassas, VA)oA G1¢3}e] 10%
FBS, 2% penicillin—streptomycin(10,000 U pen/ml, 10,000
(g strep/ml)-S A7}3F DMEM(GIBCO BRL, Grand Island, NY)
APER|o] 53 Hopston, a7, 5% 00, 2748 S5
. AL AJOFES BT S150] SLOT BE Signarkst
Louis, MO)OlA] ¢15}3ict.

Osteoblastic cell proliferation

MG—63 A|ZE 96-well plated] 1X10°/wello] EE=
3l 7t 2280 erdE Aejslo] 242} 24, 48, 12417 5
HljoFstk B MTT assayS ©|-83t0] AlE Z215-8 =459}
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Alkaline phosphatase(ALP) ¥ Osterocalcin 2] &3
ALP 3432 alkaline ahosphatase assay kit(SensoLyte pNPP,
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(p—NPP) 8] 7} Hkg-of] ALP7F Sl 2 A1-8-81= 2| S 0]
8-5to] 7h23f 1h=¢l pnitrophenol &] Y& SHTCZH
ALP 28 T .2 2 old) T 5 2
Sto] 1AJs) F0.2H SSIAE 4 o ALP BHES AN
T}, Osteocalcine MEY 2] ELISAEA Kit(Amersham Life
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slo] Al7E HelshAnt Helsha) e 023 49 71 Hof
SHAL HiR= 2ol e wA skt wiAIE AlASHAL 1x
assay buffer2 A|EZE 2¥ A& & tritonX—-1002
bufferz 2ul] 3]4J5to] Al3zof| A 2|3t & A2 2skGich
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T ELISA readerE 0]8-5}0] 405 nmol|A -3 =S 24519501
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Rubus coreanus . Astragalus membranaceus
Fig. 1. Effects of different ratio mixture of Rubus coreanus

and Astragalus membranaceus on proliferation rates of
MG-63 cells.

of P& F=AE dob 7] lsto] MG-63 A|2LE: 0]-8-5}0]
NEZA S-S S48t AR AT BEAReL 37]9 3|
& 7:3 E=EOIA diktol wlel 7Hg 943t 56,8%) AlEF
AES veion, ol Arks FHHRTLOR AR
estradiol #2] 9] 3} FARE A5US HoAF3IrkFig, 1).

A=W ALPS] &4 a3}

AN & 2R oAM= A o3t & F v L
of mhe 2EAE et A= & B4 2y, 1ejar 71 dst
4 & F g Aof Tofdl= 7 49] alkaline phosphatase(ALP)
7} 243} EA] $-7) A 8K (mineralization) ¥70] FU o]
WA o dojut), MG-63 AL QI 3l 2EAIEZE Al
o] ek Ael ALPE 714 2L Qle}, ALPE= Zb53} 9l AL
o Tolel= GARA, T AAo] ZHbs| Aojd ) 1 FAo]
S7HEel, & A9 A= 7P E5kA| ARETHOchiuto
et al,, 2007), BEA}Q} 517]0] S31E0] 2ZA|LO] ZHAjo| 1)
A= T LHJl S5l ALP A& 279 oF A} 72:28 30%
HEREZE 100 pg/mlolA] 7FE o)A ¢l B 2712 wol)
(Table 1),

A|3ZY Osteocalcin®] &3}

234 123 osteocalcin EAFEFo] 2+2(4.9 kDa) T
w22 4] H|Z2kA 7] 2452 (non—collagenous bone matrix
proteins) Q] ¢F 15%5 FAStT Qt S-UsH Dt Agst
= =17, 21 9 249 YJx]8} 3702 a—carboxyglutamic acid(Gla)
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Table 1. Effects of different ratio mixture of unripe Rubus coreanus and Astragalus membranaceus on the ALP activity
and osteocalcin release

E82137] ALP (%) Osteocalcin (ng/ml) 21737 ALP (%) Osteocalcin (ng/ml)
0:100 125.0 + 5.06 2154 + 6.05 52:48 184.8 + 7.51 319.8 + 3.04
2:98 141.5 + 8.22 211.7 £ 3.10 54:46 199.5 + 0.28 3555 +£ 23.91
4:96 138.3 = 1.80 196.4 + 10.10 56:44 172.0 £ 21.60 3515 + 4.17
6:94 126.7 + 3.38 230.3 £ 1.29 58:42 188.6 = 8.90 349.6 + 11.46
8:92 143.8 + 3.89 236.9 + 3.80 60:40 202.2 + 9.02 3703 + 1.25
10:90 146.2 + 7.93 240.5 + 10.57 62:38 200.4 + 3.00 361.0 + 10.34
12:88 154.8 + 9.86 247.7 + 3.31 64:36 215.7 + 23.58 361.8 + 6.08
14:86 138.7 + 6.01 239.8 + 7.86 66:34 206.3 + 7.64 369.7 + 7.78
16:84 147.6 + 2.70 267.5 + 20.67 68:32 2229 + 793 404.8 + 13.72
18:82 171.0 = 1.47 249.6 + 1.45 70:30 221.7 + 4.03 389.7 + 9.60
20:80 149.5 + 14.21 2689 + 1.53 72:28 2232 + 11.95 375.1 + 13.53
22:78 160.0 + 3.07 266.0 + 14.02 74:26 212.1 £ 2.77 348.7 + 6.96
24:76 165.5 + 3.70 288.0 + 11.18 76:24 207.3 £ 7.20 368.8 + 4.04
26:74 154.4 + 12.47 290.8 + 10.69 78:22 197.5 + 7.90 3739 + 25.61
28:72 1722 + 4.12 295.8 + 1.29 80:20 200.9 + 5.80 353.0 + 8.22
30:70 168.6 + 1.28 2879 + 3.14 82:18 186.1 + 2.63 346.9 + 4.87
32:68 153.5 + 7.55 3039 + 191 84:16 194.0 + 2.54 370.9 + 10.88
34:66 175.0 + 441 3104 + 5.63 86:14 186.5 + 14.31 3437 + 3.59
36:64 158.6 + 10.84 306.3 + 5.18 88:12 199.8 + 9.44 324.8 + 9.19
38:62 175.1 £ 0.32 3125 + 554 90:10 204.6 £ 5.66 326.6 £ 1.91
40:60 170.9 + 2.03 313.5 + 474 92:8 186.4 + 6.71 305.8 = 4.00
42:58 163.3 £ 5.20 311.3 + 3.85 94:6 170.5 + 9.42 3193 + 2.76
44:56 170.3 £ 6.41 327.1 £ 10.31 96:4 169.2 + 10.19 305.8 = 1.09
46:54 178.0 £ 4.17 312.9 + 479 98:2 171.5 + 3.01 298.8 + 0.45
48:52 167.6 + 10.61 323.8 £ 5.93 100:0 1574 + 7.44 3114 + 7.18
50:50 176.6 = 5.92 325.1 + 641 E2 (10-8M) 240.7 + 497 377.8 + 8.62

Control 100.0 = 5.94 2284 + 9.77

WSS EHel 90, 9] Joldo] Solop ZAstsl 2 HojEelrkTable ),

A E2} 2Jote] OOPOWIE odontoblastso| A HE LY,

Osteocalcin®] ZZ] Eo]&] vl 2 5] 4] ZF-2of tfjat A3 o] o Q

Za3t A 237} =, EA BAH osteocalein®] UH7t

gojo gewd, B AT A v 25 R 8] Be] 2EER o)

B 2257 P)2EE T TIG0] 2T o EEER) R EUI&S olgslol TBAE] 5403}

9] ZFA 7150 n|X| = IS =A5}7| 2J5te] MG-634|E GAHSIE gHolstal, ALP 84 9 osteocalcin®] H-&] & &4

7} 2/dsto] EH]8k= osteocalcin®] Y& SAEHGIT AHZ = Foto] HEA FEE 5SS FRedhles 2%

3} B yrjo} 517]0) EE)E 65:32-72:28 WSlo] BIR0] T Zlolth FAHORE 2 BRI R(EEAG-1, 218

A 71 =2 osteocalcin®] |7} o|2o] At} o]2jet Auj=
PN RO 2 183 estradiol A2 7tk -FARSE B5US

3.7, 4:6, 5:5, 6:4, 7:3, 8:2, 9:1)f| -2 ETF-EE MG—63 &
Rlzzol) Hejste] Aze] FAlm} £z ALPY] #4 %
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o] st Fxl o= el by S AAlske a5 9
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