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B E: BM FREhiE R (rana oil extract, ROE)X T A b A 0N RSB 41 (MC3T3-E DI i o (3
YERAE R MTT ik A iys 7y, o e b i By fid MC3T3-E1 4 Az 1 1 due 405 245 Ve J3 R 1],
Western blotting 46 Ml B TE 25 & 4= 25 [1-2(BMP2) . Bl P 2 i (alkaline phosphatase, ALP) ‘B 452 (osteocalcin) |
Runt A5 7K+ 2(Runx2)8E R . R0 5% 5% - R A W 4% [ )V (reverse  transcription-polymerase chain
reaction, RT-PCR)@‘@'J'%"%{(*HE@%E‘J%% Ko R Zak MTT B0k, 400 pg/mL ., 24 h 24 ROE 442
e RFIA], 58 (0 IR M AT, BN IR ZH MC3T3-E1 4i il ALP % |1 3634 K A% (P<0.05), Runx2 .BMP2
Osteocalcin ik B [ (P<0.01), S BN} HAZH L4, ROE 452541+ ALP . BMP2 # 13 1A /KT8 (P<0.05)
Osteocalcin, Runx2 £ & E/KFHE & (P<0.01), 55 AHA L, BRI ALP, Runx2., BMP2 £ F ik
I (P<0.05), Osteocalcin f3& T i (P<0.01); SHRIZL AL, ROE #4254 ALP, Runx2 N EEH LA
(P<0.05), BMP2 , Osteocalcin FE[H ik i35 FR(P<0.01). 53¢  ROE AT LR T B ACHHE D A8 A (03235 K,
XF HoO, B4 1) MC3T3-E1 EA4E T B s AT RIAT — 2 I ORAP 1

KBEA: MR I, AU A MC3T3-EL; B REiR; A b S

Protection of rana oil extract on hydrogen peroxide-induced
MC3T3-E1 injury
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ABSTRACT: Objective To study the protective effect of rana oil extract (ROE) on the injury of mouse osteoblasts
(MC3T3-E1) induced by hydrogen peroxide. Methods MTT assay was used to detect cell viability. The best

concentration and time of MC3T3-El cell growth were screened by rana oil extract. Bone morphogenetic protein-2
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(BMP2) and alkaline phosphatase (ALP) were detected by Western blotting. Osteocalcin and Runt-related
transcription factor 2 (Runx2) protein expression. The expression of bone growth related genes was detected by
RT-PCR. Results After MTT assay, 400 pg/mL and 24 h were the optimal concentration and time of ROE.
Compared with the blank control group, the expression of ALP protein in MC3T3-E1 cells was decreased (P<0.05),
Runx2. The expression of BMP2 and Osteocalcin was significantly decreased (P<0.01). Compared with the model
control group, the expression levels of ALP and BMP2 in the ROE administration group were increased (P<0.05), and
the expression levels of Osteocalcin and Runx2 protein were significantly increased (P<0.01). Compared with the
blank group, the model group ALP, Runx2 and BMP2 gene expressions were down-regulated (P<0.05). Osteocalcin
was significantly down-regulated (P<0.01). Compared with the model group, ALP and Runx2 gene expressions were

up-regulated in ROE-administered group (P<0.05). BMP2 and Osteocalcin gene expression were significantly

down-regulated (P<0.01). Conclusion ROE can regulate the expression levels of bone metabolism genes and

proteins and has a certain protective effect on the MC3T3-E1 senile osteoporosis model damaged by H,0,.
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TG, AR =F 22—, RO HA“RNE 254 . 1
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275551 PR E AU 2GR . RO EEbF AT
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2.1.1 @iz

MC3T3-El 40Hfl, /NERATRE AR, T R i
BT AT, AR T B 2 KA MR NSRS 5 B A
T E AT -

212 EFZXA

AR TH 24 0B 77 Ml Dy o AR o 5 L = T R TR R
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FAHIH DMEM i i35 55 B0 R I ) ) i 5 e B AR
ALP #ifK (% OminmAbs 24w, #t5 OM212503);
Osteocalcin HLA&(ZE [ Proteintech /A, b5 23418-1-AP);
Runx2 #iA&(2E Proteintech A F, #t5 12600-1-AP);
B-actin( £ [E Proteintech A F], #%5 66009-1-Ig). H,0,(lk
BT, 5 20160218); WEMETE (35 E Amresco A H], it
5 40201ES80); DMEM( 3% & Corning 2% w], #it 5
10-040-CVR); LU M 23 v (b ot i [ B A M R
FRITEAT, #5 WB-0061); G4 M5 (ZEE Gibco A F,
#5 FB15015),
213 M B

IIFINITE M200 pro HUEFFR{Y (Kt TECAN Z2#]);
EPS301 72 [ HL Uk R 48 (36 [ GE 22 w); FHB100 AL il vk 1L
(E¥# B F]); Omega Lum C H%E I Al A% X (36
Aplegen /A T]); Colibei IR 44N WG TH(HEE A
MAE); BHEE.OHL(EERE Eppendorf 2AH]); AEALRREE
FEHFA(FEE Thermo A /), fI'E BHEE( #EE Leica A F])
22 ZWHE
22,1 MikihE G KGR L FE

TEEFREL 44 G BOm AR, HHhERR 1 g, ML
W44, S HETF/ANERR PSS X A (1-11)3% 1:1000m/V)
IAZEIK, RS BOH oK 82K E, 519 . IMEE .
YRR | PERAYEE pH RN, ARSI pH (H, &8
TR . #1000 U/g Mg 553 A0 AREPE S s . AR
EOM . BEOEMEEOMTTKE. S4H 1~12 S
BT R YK ST IE] A 0L 10, 20, 30, 40, 50, 60. 120,
180, 240, 300 min, BMEMAZIKARETES, RHIRE
T, S RDFHZEEE T LR . AR B S 2 (R
I AITEM 4 Flok BT e r B RCR, #E R
K R

Fz1 4 FEBKEESE pH MRE
Table 1 Optimal pH and temperature for four proteolytic

enzyme

&AM WMEENRE AREARE WREAKl  HEAE
pH 8.3 7.5 7.5 2.5
TREE/C 55 55 37.5 37.5

222 ROE #%|%

FEEEFREL 100 g MWLM R, 4% 2.2.1 v SEE6 5 IR
VeI AR G . WA AR b T & o I ERRRIBAE 4 °C 4%
£, LA 10000 r/min 8.0 15 min, W FiHH . &5 L1
W, WO 48 h, IEEAT &, RIfS ROE,

223 MTT i b itk 5k 3 28 25 IR JE B R 1)

¥ MC3T3-E1 40/l DMEM #3535 (10% 1525 17,
1%HMAETH 5 mL K IR . 5%CO,. 37 °CHiFEAf T
BigR, B2 d M 1 UM, A IAL TR BRI

MC3T3-E1 Al A% FL 5%104 4~/mL 280+ 96 FLAkH, 4>
Jas X R BRI R . MR I G . A
AN 5 AL, KRS IBURUIC i Ok B 10, 50,
100, 200, 400, 500 pg/mL; ANZjHids 24, 48 hJ&, B4
FIX BRE AN 25 T3 AL S 400 pmol/L S F 4 4 h, &
1oz o) 4 fL i A 20 pL  thiazolyl blue tetrazolium
bromide(MTT), M & 4 h, 455 R KR, BILMA
150 uL — H JE W 4 (dimethyl sulfoxide, DMSO), &%
10 min, #4558 20, WE ODago fE-
2.2.4 Western-blotting &4 M B R#f48 X & & £ &

1) RS R o5

% MC3T3-El 4 LARESL 5x105 A~/mL ¥5) 4R T
ANEURR, FALEERD 2 mL, RES A, SR MR
R, B 1EAL, BSLINA 2 mL DMEM @b
B IR (10% 025 LI, 1% AHT0), 15 4 A Ak T X £ A= K 40
W, FREX 2 mg ARIEVEZIRY T 2 mL ¥igRid, 1R5), of
0.22 pm SASLIERE, AR R 1 mg/mL Ay $ B B
W, FARFRBCERMREEE 400 pg/mL, W ANFLR 4
ZHALIBRIEI, BN 2 mL R N 400 pe/mL Aol 4R B
KiFRW, 353524 h)m, BRas AN BRSNS T 2 mL RN
400 pmol/L i FAL I IR, T 40N 4 ho FZH L AN 2
RO F I, SRR FLAR TP R IR, T BERER 52 vl
(phosphate buffer saline, PBS)¥t 2~3 i## . MC3T3-E1 4Hffi &
B3 T v Ak B BRI AL A, i BRI, dE
99:1(V/V) A T St 149 2 2 24 i 284 Ak Y80 R 4% H R Tt Tt 9
(phenylmethylsulfonyl fluoride, PMSF), 4k /5 RS #% S &2
WRAT, fof S0 AR M fuh 72y, AR UK .

2) Western-blotting SZ5;

H AR HRUY 45 41 8 (1 JE4T SDS-PAGE T B HL VK, #4 H
FIE AT F IR A 12% 0 B, S%ilaii, #iclr
1 ONGER Qi L s 1G£8 & 3 U A S TS b e S R
Marker fRUCHIAASLH, 28 LA EREZEBE TR, E)2Uk
Al 90 VAR K 30 min, TR/ EE 110 VAETE 110 min, #
Tk, SRS 2 PVDFC I I, %5 ] TBST Pk 3
W, BEAE WA 1 h, PR TBST Uil 3 K. FEBB ARG
BUFH) p-actin, ALP, Runx2, Osteocalcin, BMP2 Hi{& 1,
4 CHFENR. B FRERERE, WEERZE —PhE
FHE 1 h, F TBST Wk 3 WK, RALY¥ A6
(electrochemical reaction, ECL)E. 4, #J5 £EHEME SR AN P
WA, F Imaged BAFHT NS . HIE K
2.2.5 Real-time PCR % ALP. Osteocalcin. BMP2 A
Runx2 & ik

ST BT AN, FIF Primer5.0 #4115 14
FPENUNTE (% 2). FE4IEE B RNA PORIEIGLH &L 25N
25 BORIZE | BRI U 45 2 A AN AR U RNA,
BEiil 10% R BIRHEBERS LUK, S 2 pL 1AL £ BE (ethidium
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bromide, EB)J«£}, B4 pL RNA T FAEFLHY, 3% BARER HL UK
0 150 V. 15 min, I R RS SISO -

Biidil PCR SV, $MELUFRF /T RT-PCR 5156,
AR PE: 95 °C, 30's, 1 KAEFR; PCR: 95 °C, 3 s, 60 °C, 30 s, 40
MIEFR; Melt Curve stage, S 25 5 SR AE 418 il 28 AN A iR
ek, KA 2722 s A LAY mRNA AIXT A B

%2 3115
Table 2 Primer sequences
HEH 195 PR fop
Ff GAGAAGCCACATGCCGTA
ALP 151

T TGCGAATGGGAACAGGAT

Rum % CCTCTGACTTCTGCCTCTGG o
UNXE R ATGAAATGCTTGGGAACTGC

Osteocalc ki CCGCCTACAAACGCATCTAT 47
steocaleln i CAGGGCAGAGAGAGAGGACA

i
GCGAATTCATGGTGGCCGGGACCCG
CTGT
BMP2 N 102
T
CGGGATCCACGACACCCGCAGCCCT
CCACA
i TTCGTTGCCGGTCCACACCC

acti ,\ 81
Fractin g GCTTTGCACATGCCGGAGCC

226 %itFiik
KF SPSS Statistics 25.0 Goit2#4 M AT U 50T,

T OB B F S Bhr 22 (X £S) KR, LA R
FHER R 22508, 4P R LSD-t /5, U
P<0.05 HZEFAEGITHE L,

3 HER5SH

3.1 ARIEBEXGEBRRENF

WITHEEE 44 RS IR E AR B AT HI (L3R 3),
i 2 T ) AP SR RN A SR i, I AR B
30 min JEZEEEH AP A (A 3241.2 mPas BRFE N
8.77 mPa-s, FILALEREAAL  [HRER 1 (1 B A AR I 2,
WiEf 2 h R B (E AR 7E 46.8 mPas A4, AJREN
Tify 1) Wt 0% — i, AR TR (E R 3245.7 mPa-s, i
fif 2 h JE B A YT 246.9 mPass, TN B & AREIA
T, BRI AT pH EIRSE N 2.5, MEFAREE D
LR F) 150.1 mPa-s, BRI B & H B AR o I 55 1Y)
BN 10.4 mPa-s, PAEIM BRI 0948 b AT RESZ IR T 4%
PRI K, e ORPH A il £ 6 A B 28 11 /K A7
3.2 mER/RHRE. LAMERFIE

5525 P 0 HEALAT He, A5 50 XeF HE 21 400 6 94 5 4 ) 9 S
FEAR(P<0.01); SACRIN IR ZH He 4%, ROE 45 2540 400 pg/mL
YEF 24 b J5, AN EE /R A B 25 TR (P<0.01), HEHUA %L
e B B AR 2 B 400 pg/mL, VEFIIFIE] 24 h BTG4
FEbREI, DL 4,

#3 FRIKBETEKEREREHFEETURGEE)
Table 3 Viscosity change table of different hydrolyzed enzymes in different hydrolysis time (viscosity: mPa-s)

ERLETRE Bt gt i 1] /min R R4l /mPa-s AMEABEL/mPa-s  REAMY/mPa-s  HHEAMI/mPa-s
1 0 3241.2 3245.7 3239.2 150.1
2 10 1253.4 2719.1 1417.7 133.2
3 20 249.8 2202.2 1126.2 118.7
4 30 8.77 1995.8 587.8 92.2
5 40 8.75 1834.9 3114 84.2
6 50 8.75 1647.1 201.7 76.4
7 60 8.71 586.1 126.5 453
8 120 8.68 246.9 46.8 10.6
9 180 8.56 245.8 46.6 10.4
10 240 8.56 245.6 46.6 10.4
11 300 8.56 245.6 46.5 10.4
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%4 TEIRE ROE Xt MC3T3-E1 iR T{ER 24, 48 h
% (n=6)
Table 4 Anti-apoptotic effects of different concentrations of
ROE on MC3T3-El1 cells for 24 h, 48 h screening (n=6)

215 OD{H 24 h OD{H 48 h

Y EpoyiE 0.3877+0.0171 0.3809+0.0118

LY B 4] 0.1662+0.0074% 2 0.1591+0.0062° 2

ROE 10 pg/mL 0.1838+0.0189 0.1616+0.0101

ROE 50 pg/mL 0.1858+0.0187 0.1621+£0.0185

ROE 100 pg/mL 0.1926+0.0122 0.1788+0.0165

ROE 200 pg/mL 0.2145+0.0120" 0.1751+0.0171"

ROE 400 pg/mL  0.2538+0.0110" 0.1786+0.0246

ROE 500 pg/mL 0.1938+0.0026" 0.1808+0.0136"

T S X AL, @2 R B#E 22 R, P<0.01; BRI IE
AL, *FoR B 25, P<0.05, ** RN 255, P<0.01.

3.3 ROE ¥t H,0, ##{5 MC3T3-E1 407 B2 00

WE 1 PR, ERMETT, WEAT I, 25 H XTI
LRI, ASITRU T N2 4 A5k vk /L, AR A e, S AR R
MRZIHLEL, ROE AZyAlguisiitss 2, MM aming
JIT R 3% 400 pg/mL 25 24 20 B R 5 4 B0 4 B 30 43 .

3.4 ROE 3t H,0, 15 MC3T3-E1 {Af& X it #E %
EHFRIAKERE M
o\t AL, BAIXF R4 ALP. Runx2 .

Osteocalcin, BMP2 ik W] B8/ (P<0.05, P<0.01)545%
Xt HBZHAH L, ROE 452540 ALP . Runx2. Osteocalcin, BMP2
FIEH B HIN(P<0.05, P<0.01), # ROE 1 DLy H-1Li5t
AMHRE A MRS, e, #12UESE ROE Al RgHEAT —
SEMIHUE BB TE T o ] Imagel #2097 N 2 . HINED
MR EEAE, W 2, %5,

3.5 ROE ¥ H,0, #if5 MC3T3-E1 40ia& {5 #8 5%
EEFIAKFRIF M

A5 AN A RNA HEL PRSI P33 L P 3R 27 A4 12
411440 ALP, Osteocalcin, Runx2, & BMP2 mRNA 5%
RELE 6). S A, BRI ALP mRNA HIX %
B & IJE( P<0.05), Osteocalcin, Runx2, BMP2 mRNA
AN 2 1k B2 M T (P<0.01), SHERIAAIEL, ROE 4
Zj2H ALP., BMP2 mRNA XT3k & i (P<0.05),
Osteocalcin . Runx2 mRNA A0 %} ik ¥ 8 2 FiF
(P<0.01)# ROE A LAHE B fRIAH L R g 1, fdrad
FALEBG MC3T3-E1 UG, #)3FSE ROE 7] g H
B —E BB T TE T .

PRI T B 26 (200%)

75 [ %] BRZH (200x)

s S
452541 50 pg/mL (200x)

= T T I

= M T e et 2t fresi
#5254 100 pg/mL (200x) 252541 200 pg/mL (200x)

45254 400 pg/mL (200x)
1 AR BIBexd SA E s MC3T3-E1 4SR50
Fig.l1 Effect of rana oil extract on the morphology of MC3T3-E1
cells damaged by hydrogen peroxide

#5254 500 pg/mL (200x)

SEXMME RN LR
Osteocalcin - | e
Runx? s - - e

BMP2 * e
AL SR e m—
st g <— —

K2 441 MC3T3-E1 B\iHHISeE | %k
Fig.2 Expression of bone metabolism related proteins in
MC3T3-E1 of each group

#5 #&4E ALP. Osteocalcin. Runx2. & BMP2 EEMEMFRE
(n=3)
Table 5 Relative expression of ALP, Osteocalcin, Runx2, and
BMP2 proteins in each group (n=3)

21 51 ALP Runx2 BMP2 Osteocalicn
ekl 1.0240.05  0.68+£0.45  0.74+0.05  0.78+0.08
R 2 0.64+0.06* 0.15+0.02*“ 0.10+0.03** 0.20+0.17*

ROE

400 pg/mL 41 0.74+0.03°  0.46+0.33 0.46+0.11"  0.50+0.25

e Ha A A R, R B E 2R, P<0.05, 4 KD
F2S, P<0.01, SHAEINTIRAI AR, *Fom B 2R, P<0.05, **
TR # 25 5, P<0.01,
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1500 bp

750 bp

A B C D

AL 254 B B C. 452541 D. Marker
3 B MM RNA R H KA
Fig.3 Total RNA nucleic acid electropherogram of each group of cells

% 6 &% ALP. Osteocalcin, Runx2, X BMP2 mRNA RiA2
(X £S, n=3)
Table 6 mRNA expression levels of ALP, Osteocalcin, Runx2,
and BMP2 in each group ()? %S, n=3)

215 ALP Runx2 BMP2 Osteocalicn
ZEHA 1 1 1 1
BERIZ] 0.53+0.21°  0.42+0.17°  0.41+0.17* 0.39+0.16%°

P54 0.81+0.13°  0.63+£0.12°  0.83+£0.127"  0.79+0.12"

e Ha PN R, R E 225, P<0.05, “ 4 Tk
FIE5E, P<0.01, SEIRINTIRA AR, *Fom BE 255, P<0.05, **
Ttk E 25, P<0.01,

4 THES4R

ALPP'E BB 40 4 Ak A AR R, RS 5E
R EEE AR, EEa ML B, (it
WA IR, RISk, ALP Al KA iR
DA B AR B B B A H 9122 AR SRR 45 SR IESE ROE
BB AMIERSE 24 hJE, ATLAB IR ALP B M EKS,
W] ROE 7] LI A 40 i 7 3 oAk

Runx2®V& T Runt Z5HBE N RIK, REWFESIEM
PONFFEE &1 2 I H R 2hF LB PyGpyGGtPy JPJl, 1E
R — ol B A R SR S R, S 5 ) R R
S BUE ML R RE A DGR o TRl Runx2 1E 0 s
A1) DR B VA T RS B v R WY B S (T8 = - I 4
FIE R A, 02 201k 1 LAt S 700 %) 4 ) 5 20 A s
404k AHFFE 45 A SE ROE Xt Runx2 YR IEAH —E
HIAEHEVE T, 1489 ROE AT ik i 4 i 434k

Osteocalcin FE B3 T 4H M AN LR, 2 i 4
ERA—FEHER R E A, SRS IE R EE, R
S WEETE SR B A G A, R R AN G 3 e B A
[FEF, Osteocalcin Jf&H %4 rhRE A= b HE AR, B0 4L
MINEEREIR, A% Osteocalein /b, HEWI5] & & BHAL,

AMt5E s RT-PCR SLIRZER B78 ROE AL FiH Runx2
H1 Osteocalcin H4 3K 21k (P<0.01), B ROE A L3455 i
EE )i pa

BMP2PUE: TGF-p Rz —, H414 #E
o BMP2 FEH M5 S A By T & #5 F 2R H, Tﬂ'ﬁﬁ
B AR S b Rl A M A 2250 24, B i ALP
W, 15 R AN B R ek . BMP2 A AR
HE A B AN P ALP 35 44: | Osteocalcin AR R A&
B3 AT K HEVE P, ASHF 5T Western blotting 2% 5 5
7N, SRR BRZHAH [, ROE A LLTHE BMP2 7685 4il i
RS, R

g b rik, AP A UESL T ROE #l LLAE #F
MC3T3-E1 445346 53558, X H,0, Hifs 11 MC3T3-El
LRI GAME R — B AR E R . AR, AR N
WIRARSE 2%, B Z Z R R, 259 ] e AU
TR FH i A A ) B T, 3 Ao e LA 7 0 4% ) R
FEFEFERT LLAE) B, A5 MEE T ROE X MC3T3-E1 4
MUfy3egE . L PER, FEXHERE T T—
G ROV K R E W R kAR, BT EA R
RGP BRI B 16 48 28 5 B RS A ML EE

SE B
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