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In this study, the effect of the Opuntiahunifusa extracts on proliferation, alkaline phosphatase (ALP)
activity, collagen synthesis and ROS level of a cell was investigated using an osteoblast.
Opuntiahumifusawas separated into Opuntiahumifusapeel (OH-P), seed (OH-Se) and stem (OH-5St).These
were subjected to extraction by using hot water and ethanol. The proliferation of the MC3T3-E1 osteo-
blastic cells that were treated with OH-Se water extract were increased by approximately 120%.
Regarding the effects of OH-Se on ALP activity, the 50 pg/ml ethanol extract group showed the high-
est activity. The synthesis of collagen increased significantly in response to treatment with OH-Se wa-
ter extract. The ROS scavenging effects of Opuntiahunifusawere investigated for involvement of oxida-
tivedamage, cell culture and staining. Also, when OH-Se water extract 100 pg/ml was added, the ROS
level decreased by 54%. These results indicate that Opuntiahumifusa extracts have an anabolic effect
on bone through the promotion of osteoblastic differentiation, suggesting that it could be used for the

treatment of common metabolic bone diseases.
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£ A Aedistn st WitH A7 &
F 89 mouse calvaria osteoblast cell 91 MC3T3-E1 A| X E
-3t th A= 10% FBS (Gibco)9} 1% penicillin (Gibco)
£ A7}t a-MEM H}A|(Gibco BRL, Grand islane, N.Y., USA)
2 23Y vt} wdsPEA 37°C, 5%2] CO; incubatordi]| A B %
ato] ARgstAth =S 918 5 mM B-glycerol phos-
phate (Sigma Chem. Co., St. Louis. MO., USA)9} 50 mg/ml
HA7rste] 2o wjAZ ARE-SE
wEstA

o

>~

9] vitamin C (Sigma)E
o, 3drig WA S

.%(Opunﬁa humifisa, OH)9| Evj
FA E4 Bl F oA
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AdzE dvjgt 27] i £ & 5 $2 1dx5
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3 th(Table 1). 100 g AZH A&
15 27t 7}3) 80Tl A 4] 7F —%—%3}
wZgatgih 52 dxste] 2 A
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Table 1. Experimental design of Opuntia humifusa

Gorups
Solvents Seed Peel Stem
Hot water OH-SeW OH-PW OH-StW
Ethanol OH-SeE OH-PE OH-StE
0.2 pm membrane filter® & 1}3F & Ao AL TH

Age w5 ¥ Ao e ZI3AHE] AE F4L Green
Y Wl wet 3-(4,5-dimethylthiazol- 2—yl) -2 5-
tetrazolium bromide (MTT, sigma) A1¢F<] &€ B=E =4
3t MTT assay & AH&-8to] S48tk MC3T3-E1 Al
¥ Z 04% tryphan blue A< o] &3te] A E F2 1x10°
cell/mlZ 243}t 96 well plated] platting ¢+ §, ¥= H=
THE Adzx FE2E58 20 ¥ #H7H8ko 37C, 5%9 CO,
incubator] A 48A17F vkttt ojy fiEToZE AWz
FEE U4 ]%%3_ 20 pE Arkste] LA v ettt
48A1ZF Hlj ¥ & MTT (5 mg/ml) Al<FS 10 ul 2 ZH2te] well
o H7}sta 37C, 5% CO, incubatoro] A 4417+ ©f vjj s}
At Mg = wjAE A A3t DMSO (dimethyl sulfoxide)&
100 pl A A 7]_6‘].0:] A= B .Q_/Hp,] formazan 23 & _g_g]]/\]

iphenyl

71 ¥ ELISA reader® 550 nmo| A &3 =& =A39 o0,
AE SHEE Adx F2EY §FIEE U279 §359
g HESE YRt

Alkaline phosphatase (ALP) &4

MC3T3-E1 Al E£Z 1x10° cell/mlZ Z A3}t 96 well plate
o platting 3+ ¥, ¥= WE FHE Jdx FEFES 20 u¥
A7k & 37C 5%<] CO, incubatoroll A 4817} vl 3} T}
48717k w9k % PBSZ 33] A &3ta 0.1% triton X-1002 20
A Y& thg 37°C, 5% 9 CO; incubatorol| Al 303t lysis3}
ATt Lysis® cell®] 5 5 pl= oold o] AHE-saL,
Uz g5 20 ple 01 N glycine®t 100 ple} 100
mM p-nitrophenylphosphate (p-NPP)E 713t & 37C, 5%
9] CO; incubatordl Al 3083t ¥HSAI AT ¥HS ¥ 01 N
NaOHZ ¥H3-& A A|5kar 200 ul & #3) 405 nmol M FH=
£ ZA3to ALP &4 93 pnitrophenol2 HEHH &
ZotAth A EF9 Zpol7h ALP B = F3Fs A F
ong F wild S SAstA ro] FoEH T Al

ol U3 ALP FHES ANFAT,

a3
o)

S
E_l_]:_

HAx FEE58 H7lsto wjoksl MC3T3-E1 Al ¥ 5 PBS
Z 23] A4 &
formaldehyde:glacial acetic acid=15:51)Z 147t &

Bouin’s fluid (saturated picric acid:35%

EEEELS
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A F 2123} Sirius Red reagent (1 mg/ml saturated
picric acid)Z14]3F ¢4 (shaking)dtil 0.01 N HCIZ washing
S $o 02 ml9 0.IN NaOHe| =< ELISA reader® 550

nmel| A —;‘}%E% =319

ROS leverlZd

MC3T3-E1 A|ZE A o] EFsto] njeket & 80~
90% E3}=A AehA MAE AASI PBSE AHE F tryp-
sing A 2jsto] A EES &3 —’FQ@ Axes A&
(1,100 rpm, 33)3t 45 Y-S A A F hank's balanced sal-
ine solution (HBSS)S Yol AIZE FFAIZT o] HF&
7} 5 uMe] H == DCF- DA% A7Vete] 3RS 9y
93l conical tubeZ 7 $ 37T A 242t shaking in-
cubationd}al YAEEE }OE] HBSSE A A & PBSE 23]
A A8ttt o] F PBSE 718t DCF-DAZ labelling®l Al
ERE rpdst Adx #2288 vEEE AP F 03
o]-&-3)

4

of\

mM H;0,5 FJ3}¢] fluorescence spectrometers
excitation 485 nm, emission 530 nmo| A =743}

SAHXMz

A7 AT dojF AEES SPSS BA T AL}
S 1E 247 7% B ] (mean, SD)% AT AR
HAE2 Tukey & AE39 1 a<0.0557TANAM FolFTs 4
et

ot 3 E

MAx FE29| M=

Az 44, X, 7] BEERYH 459 dgeE 5
st A% & $o A9E Table 20 YRt A4 %* FZ
29 7%, 100 go.2HE F2E 352 g8 550 352% 2
Az F2E MY £ 52 UL A 85 328
o Agolle 278% 5, 7] € FEES 2941%Y &S
et 44 olghe F2E59] 39, 287%9] F&5 Y

206%, 7] EE FEES

Z=M 2ol chst SAFT 5ot

MIT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazo-
lium bromide) #4-2 g44 480 g3 =9 4§
A 712l MTT tetrazoliumE A A 9] formazanl. & EPC’J
A7) TERED G FAE ol ekt PAOE o] 1A}
W AES F47 422 Joln gEAA AU
sz Aolols AE Sol vas §REE Yo

A E9 ¥%(1, 10, 50, 100 ug/ml)ell & =
AE A vAE 9FS MIT assayZ T4% 27

Fig. 1 % 2tk MC3T3-E1 Al 2o Az 45 E& e
F2E 10 pg/ml o1 A7He RE FolM iz vn
sto] o249 452 Uitk 53], 100 pg/ml
AF FEET FUHEIAS W, dxTd Hlaste M =
< 120% B=e SHES UEdY. 22AX S5 o
g HA AE9 AFelA Aol st f2{A £ &
g9 B¢ dELd st Tr«V-‘? o7 F7ekA, 5§
3] butanol #&=ollM 7HE =2 &84S et & &
TAME Adx FEES AHESGoU, & £29EF A9
AR 845 vdehdio] = 34 LAEHN 28 THsAol
T3 S gk

Alkaline phosphatase (ALP) &0l O|X|= At

@714 QJAHES] &4 (Alkaline phosphatase; ALP)= 7€)
EE A EAs 53] x4 EAdte ALPE & A
ol giks] dojd wf 11 FAdo] FIHITHI2] whebA 224l

X %“é;
el ALP 245 A8t Hdx #5850
o MAlEe 9Fs HESNH. =
=& 10~50 ng/ml H7H3tsls o, 4
e By HhLo}Oﬂl W«W o= "7Po}

UEH = biomaker 24[10], MC3T3-E1 ZZF A ¥
ZZMEY
A £ ALP

o

2 Az f;fmoi EASE @714 QA BoELE
714 Bl 43 9714 pHolA HAe BAL dElE Ba
24 FAZ Boo BANAZ Sl k). mepa A
Sleg F5%o] ZAEY ALPY BHAL ZIIAA 22

T #3toll IS = 7he A AL Atk A E
& Al A713 vitamin C9} B-glycerol phosphate= ALP9} Al
¥

I 9] 7149 A3sto] g v gl A lon vita-
min C= MC3T3-E1 M2 type T collagen &8 E& A3}
Ae GAT A2 7]doA collagen A &e& WHEA] B g
8, AsAlEoM ALPY A4S FEFTh B-glycerol
phosphatet= vitamin Coll W3] s &8s Holn, 3¢
ZZ M EA collagen FH o} ALP EAEE TS F7HA
2t By oh9]. Adx A4S £4% 2 fla-
vonoid A€ % flavanone A% 9] taxifolin [19] 53 Th& 9

Table 2. Yields (%) of hot water and ethanol extracts of Opuntia

hunmifusa (unit : %)
Groupsl) Yields
Hot water Ethanol
OH-P 35.2 28.7
OH-Se 27.8 20.6
OH-St 29.4 24.5

YRefer to Table 1.
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Fig. 1. Effect of hot water and ethanol extracts of Opuntia humifusa on the proliferation of the MC3T3-E1 osteoblastic cells by
the MTT assay. MC3T3-E1 cells were cultured with vehicles or various concentrations of Opuntia humifusa extracts. Data
were expressed as percentage of control. Con; Opuntia humifusa extracts 0 ng/ml, *p<0.05 compared with control.

vitamin C7} Hr5o] QTH391E Hav) Qled o8 AEE
o] ZEAM Y E3le] IS vIA= AR BT o4
A2 &F FEE[3H], oRiAE Hy L A g%ﬂg}oﬂ 1
ZZAEY ALP 245 Z7HAHTE B frAbstAl Ad
ZZEME ALP 3AL /1AL o159t ALPE 22

A E9] Eate] BHHE T3} FAUA|BR o] g ARe

Hl'

ZEAE ALP FHE Z7A 22A R Bato) FFL
2 P4 AN Bek dz A, A4 8 2] 28
& ZBAT F4S 27 & Wk ohe} ALP BHL EolE

a2z AL @ 0.

gHof O|xl= g

I gAo| o]Fo)x= HFL type 1 collagen?] T4
Axel B4 aeln AX 92 B4, 4429 34 2 colla-
gen 714 <] <3} hydroxyapatite 34 5 9AE Be=th

ZZ=MZ2| collagen

[37]. 2EAZAA FEH= type I collagen~ AA = o
A9 85~90% S AR5, ZFATE o8 /1A T2E Fh
Ao ofsf) 2H = 915}[4,530]. iAoz Bigd 52
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Fig. 2. Effects of hot water and ethanol extracts of Opuntia humifusa on the alkaline phosphatase activities of the MC3T3-E1 osteoblastic
cells during the differentiation. Data were expressed as percentage of control.Con; Opuntia humifusa extracts 0 pg/ml, *p<0.05

compared with control.

2, 374 528, 1,25(0H)Ds, 42, insulin 5°| 2 AAEA Fahe 2hdAM e 2249 433871 dojuA| ¢
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o sjFETH4|. M= F2 collagenst ZFo2 FAH ] 3l - FAadhe Aow deA dusl].

o, A4 At dolde FA o]t} Collagen oA F Fig. 39 A% FEEo] I A X9 collagen F450l
T 24 S A5t dy Aol kg wolgte vu g A S deidg ddx FEES 10~100 pg/ml
o] W] AL ZFstal BetA wEe] Foh EF collagens A7t RS W, dxT 3 Hlwste] o8 o2 F7HE colla-
=229 {7159 tFE-& AR5, collagen©] A sk gen 45 < Bt 53, N I FE2EH X dee 35
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Fig. 3. Effects of hot water and ethanol extracts of Opuntia humifusa on collagen content in bone of the MC3T3-E1 osteoblastic
cells. Data were expressed as percentage of control. Con; Opuntia humifusa extracts 0 pg/ml, *<0.05 compared with control.

%9] 50~100 ug/ml

49 992

ROS (Reactive oxygen species) AAJof| CHsH ek

EAA =2 FTE YEhNeH
& 100 pg/ml7} collagen #4el 71§ E&
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AvA
X
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as percentage of control.Con; Opuntia humifusa extracts 0 pg/ml, *p<0.05 compared with control.

2512 AdSAriee] A9 A8 2Ed2R A =
2AZ A FARA P2 AuAhsle AFE

Hus o

03 mM H)0, 59 9 ZZA2 Y9 ROS ¥4 FT
& Adx F2E A9 s v EH 3 J

o=
it Aee BloH, 53 4 45 FEEY 50 ng/
ml 2 100 pg/ml 4= txTo vl3) 50% Y= ROS7}
ARE s 49 & F UATHFg. 4). ek Adx A
A E LH"“’H & PgE S Yl 2S84

FEE]

& AT

SA2A(ROS)= AAAHELE 23] DNA, RNAS 33
e T &S WAL =58 FAAAN dHoEE
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