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[ Abstract | Objective; To investigate in vitro effects of water extract components of Oxalis corniculata on
cell proliferation and differentiation in human osteoblast-like Sa0S-2 cells. Method: Sa0S-2 cells were treated
with different concentrations (10, 100, 200 mg -L ") of water extract components, and then cell proliferation and
alkaline phosphatase ( ALP) activity were measured by MTT assay and p-nitrophenyl phosphate ( PNPP) method
respectively, secretions of Ca’", osteocalcin ( OTC) were detected by enzyme-linked immunosorhant assay
(ELISA ), and osteoblast mineralization nodules were measured by alizarin red staining method. Result;
Compared with control group, water extract components of O. corniculata significantly promote proliferation of
Sa0S-2 cells (P <0.01), and it can also increase ALP activity in time-dependent manner (P <0.05) , especially
at the concentration of 100 mg ‘L' (P <0.01). Moreover, it can increase secretion of Ca’* (P <0.05) and
OTC (P <0.01), and significantly promote formation of osteoblast mineralization nodules (P <0.05) at high
and medium concentration. Conclusion: Water extract components of O. corniculata can promote proliferation,
differentiation and mineralization of osteoblast. These results suggest that O. corniculata can promote bone
formation.
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B Ji BT FAE (osteoporosis, OP) J& — Filt 4= Bf 4 #f
IR B A AR AR I P R g, R
TR, ST RAE IR . TR, OP & A 4
b e 2 A N felt B A IR R R K B
BHEERK F )R Z AR R AR B A Y . & A,
HEgE R, B N, BAEMRE CEFE
BRI 28 1B I L BB = T R
BB O B B4 S B BB M R W A
R PR R P IR AF, H R ) R B
Bk 2.22% Y HAT BT R B0 R A I AR
o BT, AR WL 5B o s s 48 A9 AH ¢ i
8, MRS, 2 3 & PRI IR 5K £ 4wl e
A A S 0 1) B B 3 R PR A I 2R T R ) i
40 i B4 T B AR AT R B R B A BT D
PRI I, A S 56 F I 2% B K 32 0 7E H Sa0S-2 41 fifg , WF
g8 HOZE B AT 8CH 40 53 A6 B i D 2k, b itk
— AR5 LT 0 B A 24 RO o B 10 B R L T S

1
L1 4R A RCH R 40 Sa08-2 (1l F i

HEER B A ARAA) .
1.2 5] McCoy’s Sa 155 4k (B DU PR 4 A4
WA BRZA LS PYGO026) |, in 4= 1L (FBS, 4it 5
8199549) | 4K 1 (it 5 1268598 ) | & R -4k
F (L5 15140-122) By 7 Gibeo 23 H , B 1 B R it
(ALP) X7 & (B ot g A= W RH B A B A it
A059-2) 4k 4= 2 D, (4t 5 318A034), MTT (#it =5
410C057) , Trition X-100 (45 T8200-100) , (41 H
Solarbio 24 W] ), Wi FL 2l ¥ & A #4250 & (5
CW0889) ,BCA # [ & &t 1l | & (Hit 5 CW0014) ,
(0 E R 22 A ), N85 3 F (Ca’" ) ELISA
A& (A5 EO1C1177) , N85 % ELISA {7 &
(4it*5 10100001 ), (¥ b £ |)) , R 40
(Sigma A F] b5 WXBB2120V)
L3 fgs  Hoor R 28 AOK A (il R
Il A RA A B AET) Bg TAES (bt KRB
W IR A S R Y A BR 2N 7)), CO, 4t Ffl 3% 3% 46 ( Thermo
scientific A H] ) , Allegra 64R & 5 5 55 0 ML (£ H
Beckman) , TS-100F %¢ ¢ {8] & & 3 Bt ( H A Je A
F] ), D680 51X (Bio-Rad, H1[H) .
2 FiE
2.1 EEIRF KWW E S BOEE K B Oxalis
corniculata ZjFF, Jin 8 5K, B 3 W, B 1 h,
G g, S T AW e A TR B AR I R R K 4
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Y. F DMSO Bt it 1 mL & 1 g A 25 BV L,
T =20 CORAEE T, S50 B ] 3% 778 5200 e 22 AH I ¢
W (DMSO % i <0.5% )

2.2 ZfEREFE Sa0S-2 40 & 10% Ji 4 i 3 F
1% 75 75 R -4 % R 1 McCoy’s Sa $5 Ff BT 37 C,
5% CO, $FRFENE I, Bl 1 R 1R, 400
LA % 80% ~90% B #EAT(E 1L,

2.3 ZNMHEEEASI L1 x 10* AS/FL¥% Sa0S-2 4
MaEERRF 96 fLAk T, 55 5% 24 h J5 4 (100 pL/4L) o
S RN N N R S R B )| N S Ra ]
J VR E R 1,10,100,200,400,500 mg- L~ JiE 5 Bk
RYIRFW . LU R % 30 mg- L™ 4% D3
TR AR S AN fL. W ak 2L i 5~
48 h 5 72 h J5 , LA A 20 wL MTT(5 g-L°") , 4k
ZeyEgR 4 h J5 s KSR W AL A DMSO 100
pL, HI B A5 AL 7E 490 nm I K &b A6 ) 4% 25 W O B
fH A,

2.4 ALP JGPEM E DL 10 x 10° A/ FL ¥ Sa0S-2
MR T 24 fLARh 1557 24 h 5 BB S 25
iRk S AR TR 4 A 10 mg- L' (i
We ) 100 mg- L™ (H ) ,200 mg- L™ (FRUR )
PIBESR FOKSEY . 25 VAR & 2585 32 58, BHPE 2y
209 % 30 mg- L' 4EA % D3 B R, AL S
ML, ARZEREFE 48 h & 72 h 5, W £ FIEE 57
W, PBS W% 2 ¥, imA 200 wL 0. 1% Triton X-
100, 7K 10 min, B b W 4% ALP 32050 & b fir ik
J7vE I E ALP 3% M [5) i) SR A BCA 325 0 5 41 i L
R EA RS E, DA E A BT ALP 1Y
T

2.5 M5BT (Ca’ ) FIE4SE (OTC) Ryt LU
10 x 10" A~/ FLKs Sa0S-2 40 g 3 Fb T 24 LM, B
FE24 h 5, WA ST RE, BAKS N E
flo PANFERE SR 48 h 5 72 h 5, W LK R,
PBS e 2 W, A 200 wL i 2L 30 4 8 1 b 4
A, vk 10 ming B ETE O A S5 B 5 ELISA 25
BN ELISA 3857 £ 40 510 & Ca’* K OTC
TH.

2.6 JNCEAMMEE LGSR E L 30 x 100 /4L
H Sa0S-2 A M 45 A T 24 fLARh , 5557 24 h 5,110
Ry 25 20 2 AL B R, I B ER 14 d, fif
TR B R4 1 )5, Wk BRI, ] PBS Y 2
W ,95% LBERE 10 min, ZEIR/K PESE 3 I,0. 1% 94
241 -Tris-HeL(pH 8. 3) T 37 °C 445 30 min, 1 J 7%
MK T s T WU (400 %) TR B
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2.7 HiteEdrik R SPSS 13.0 SEit AR X A
SRR AT AR B A LB R T & £ s R, A
N RIT 2T AT e L. P <0.05 2ZEHA
it 2o

3 #R

3.1 ARG AEN O KX ALP IR PR 5 H
ZH PO, 1 mge L7 (Y T R4 24 1 40 O 0 4 0
W15 L . 10, 100, 200 mg- L™ i Fif 3 5 45 25 41 20

F1 EERBEKRYI Sa0S-2 HHIEER ALP FHEMZM (x+s,n=5)

UL B9 1 G R (P < 0.01) o TR 3% 5 vk B
% 400 mg- L™ i}, Sa0S-2 4 ity i) 184 % o W 5 400 7l
(P <0.01) Bl i3 R A — e d k. b 10,
100,200 mg- L ™" k52560 41 E 3K BRI o =
WeHE WL 1, ALP AG I 45 £ W, 10 mg- L~ B
HAEF 48 h J5,8a0S-2 4ii fifd () ALP /K F-BH B I
FH(P <0.05), HApRKLEAHLE 48 hsl 72 h J5 1)
ALP KF¥ B2 AE R B EF A m (P <0.01), I
1,

Table 1 The effects of water extraction of O. corniculata on the proliferation and ALP activity in human osteoblast-like SaOS-2 cells(x + s,

n=5)
S vk B 1 it 384 58/ % ALP/U-g~!
21 5
/mg-L"! 48 h 72 h 48 h 72 h
2 - 100.0 + 0.5 100.0 + 0.3 411.6 + 15.5 647.5 £16. 4
YK D, 30 119.0 + 0.8% 122.9 = 0.9% 945.2 + 25.6% 1495.4 £33.9%
[ 1 99.9+ 0.8 99.4 + 0.7 - -
10 104.6 + 0.4% 106.6 = 0.4% 495.8 = 11.4" 971.9 £22. 6%
100 112.9 + 0.8% 118.7 + 0. 6% 831.7 + 20. 8% 1 453.6 £37.6%
200 108.4 = 0.4% 110.3 + 0.5% 578.1 + 16.2% 1399.3 + 29.4%
400 94.5 + 0.3% 92.9+ 0.7% - -
500 92. 1+ 0.6% 90.8 = 0.5% - -

EHE AR P <0.05,2 P <0.01(F2~3 ).

3.2 AN SRR P R R ER
J3E (18 e S R 7K 2 0 49 68 A I 5 5 1 4 W A I
WA AR (P <0.01) ,IL3R 2,

£2 EEREKEWNEBMAM Ca’t HMEIEM (x£s5,n=5)
Table 2 The effects of water extraction of O. corniculata on the

Ca’* secretion in human osteoblast-like Sa0S-2 cells(x +s,n=35)

5 Bk v Ca®* /pg- L™
415 B
/mg- L 48 h 72 h
25 - 25.25 £1.47 36.78 £3.43
#i: FE Dy 30 181.37 +3.35% 243.05 +5.20%
i 3% 10 82.22 +3.13% 120. 61 +5. 652
100 172.95 +5. 45% 184.95 +4.52%
200 131.27 +4.17% 154. 61 +3.85%

3.3 B A E R I N N R A0 AT A Y Bk B s
M s A PR, TR AR BT U R A N RS R
3 WA T W 5 ) v e JoT g vk BE 4 AT B i A R
4 (P <0.05,P<0.01), L& 3, ¥igk 14 d )5, %
AT ARBTG5 2 A4 R AR
e vk B Y T 3R R EL G R B A MR A S

Po BT RV BE AR BT A 5 1 B B T o AR
AR AW & T2 HA (P <0.05), Wk 3,
@ 10

F3 HREKRYNELBHARE OTC D RTHLETHENZN
(x+s,n=5)

Table 3 The effects of water extraction of O. corniculata on the
OTC secretion and the mineralization nodules in human osteoblast-

like Sa0S-2 cells(x +s,n=5)

-~ v OTC/pg-L~" WALEE /A
/mg- L~ 48 h 72 h 14 d

25 1 - 11.4 £0.6 15.6 £0.6 4.2+0.6
HrEH D, 30 16.5+0.5%  21.5+0.4% 9.6+0.5"
fif: 3¢ 2 10 13.6 0.7 16.7 £0. 3 -

100 14.5+0.8"  19.2+0.5" -

200 15.1 0.1  18.5£0.5% 8.9 +0.4"
4 itig

B T s 7 L R S AN B 1 DL
ZRIN B FEBE AL AR DU B2 35F 4. B R
B 8 6 D DR 3 0 T B A A R e i
G o RS A R R AR R R R
A v Aol BE AR 2 A0 S AR A ) 2, R 2
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AL PRSMEEFE 3 d 0 BUR 0N 5 AN I B VR S B 3R 14 d S LA AE T
PERAY AN BT A 4T B 2 A4l C HFER
D; 30 mgL™"#0 D. WEH & 10 mg-L™" 4;E. FEHK & 100 mg-L~"
4 F. WEYHE 200 mg- L' 41

1 SaO0S-2 AESREEES( x400)

Fig.1  Morphology of Sa0S-2 cell as well as osteogenic induction ( x
400)
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PS5 A0 M A0 3 B A AR 3 AN B B FE 4
HEFE B B, I 45 A0 6 RN AR A 1 2 DR R A I [
I 06 200 i A7 36 R 5 0 A 400 A 35 TR I B 9 B U, 4
ot ALP 35 M T . ALP AE S B 40 I A9 2 e A
SR 7/ S RS =P o = g Y U S F DR 7
AR K B B, A R R IR, A SO
FEGE S K B« R R T vk B S 10,100,200 mg -
LB Al {2 o 40 M 3 5, 1 me - L7 5% 40 g 4% 5l G R
Wi, T 400 mg- L~ i 410 il 290 Jfa 384 5, EL Bl 25 79 4 4
K —E MM . AT a8 4L, B2 R K 3
Yool 3 T ALP 36 MK, H R IR I RK 9 fig
(2 i N 5 = e OO A 1)1 7 S M
I

A TR, Ca® " e B A 802 4 1k 1 40 e
AR AR B DR AP 2R AR AR, R W RLE 4 LAY I
P FIBCE AN P A B Uk R E A E L R
R RBAREE A R KB, B35 Ca'" SRR A
1) 485 G LA SR 32F 5 S5 Ak 3ok 2 S AT gl 2 1) b B R
S H T A T R A O R R R kR
WO e AR M Th RE VR Sh i B ARG B
R AR RIS ) T SE M B AR R 2 —,
TR SR R R ARG s
WA IR A B A 4 A B4 B B Bt B i
JH A A I B S AR R o AR S T K 4R 4 A P
Sa0S-2 4 g, I XoF 1 41 i 45 3 2 LB 45 2K o W 1 A
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PEALSE T RGIEAT TR . S 25 R R B, WK R K

FEY AT 5 — 5 I [A) A A1 1) 2 0E SR A A B A

B o3 IF B 5 25 FLALA EL, o e vk B R R

KB REfe HE 4 145 4 (P <0.05) .

Zi bRk, AT E T T I H R K S0 K
4 M1 5 5 oA B AR T, R IR SR ROOK B TE 4K
AT LU S B A B ) 3 5 o A AT A . X R
e S R 7K 2 0 v 5 A AR S 0 A A R T )
Jit, 4 7 W 5 REAR T BE B A BT BB A B 2530 .
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