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Effect of Ranae Oviductus Protein in Preventing Osteoporosis and Regulating

ALP, Osteocalcin and Runx-2 Gene Expression

LI Xiao-hua, CHEN Xi-jun, LI Na, SHI Xiao-zheng, HAN Dong, HUANG Xiao-wei, QU Xiao-bo "
( Changchun University of Traditional Chinese Medicine, Changchun 130117, China)

[ Abstract | Objective; To observe the anti-osteoporosis effect of Ranae Oviductus protein ( ROP), and
the regulatory effect on bone growth related genes. Method: The osteoporosis model of rats were established by
castration method, and randomly divided into 6 groups, namely blank group, model group, Estradiol valerate
group, and high-does, medium-does and low-does (0.15, 0.075, 0.037 5 g - kg™') ROP groups. The bone
mineral densities of femur and lumbar were measured by X-ray technique. The maximum load of femur was
measured by bone strength instrument. Quantitative analysis was made for the expressions of key genes of bone
growth by Real-time PCR. Result: Compared with the blank group, the BMD of femur and lumbar in the model
group decreased significantly (P <0.05, P <0.01), the expressions of alkaline phosphatase ( ALP), Osteocalcin
and Runx-2 gene decreased significantly ( P < 0.01) . Compared with the model group, the BMD of lumbar
vertebrae in high and middle-dose groups increased significantly (P <0.01) , the expressions of ALP, Osteocalcin
and Runx-2 gene in the high-dose group were significantly increased (P < 0.01) . Conclusion: ROP can

significantly improve bone mineral density and maximum load in rats, improve the mRNA expressions of ALP,
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Osteocalcin and Runx-2 gene, promote the osteoblast differentiation, and regulate the bone substitute balance, so

as to play a role in preventing and treating osteoporosis.
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o, B N AME TR 6 9T R BB A IR T A B
R, P BRI PR BT B BT B AL 2 A S R 44 & D
WG I OB R 3k B AR 5 IR R OBV R K
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Frpzl, PR AEFRE KT B IR
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i 2 T o T N 0 N )R SR A Y YR
W 2z 8] 4 - S0 1 B R i ( ALP) | Osteocalcin
Al Runx-2 5 BCE 4 il 0t 2 DIAR G, 012 5510
AR AL R E A Y Ak DL AR S A, T R A
PUE BT A E o A PR WOTT R i B AR
(ROP) i 35 ¥4 45 ALP, Osteocalcin £ Runx-2 i 4,
AT A AR, AT HE— 2P T ROP By ik 4 22 0] J5 &

J B A E A R AL o
1 ###
1.1z T g SD MEE KB 60 L, R

(220 £10) g, 14 T 3 7 42 34 52 96 3h W H R A R 38
R A], AR IE S SCXK (75 )2011-0004 , 3f ) 52 5
MIF RIS T KRF P EA R ZLR YL E R 2
Rt (45 ACCUCM-2016-178)

1.2 25 ROP i KFP B R0 125 S
Ao IR SEIh 2G4 AR F il s TR =
E R SR A R EPEGRERES
U 5 U 38 22 RO H A% 42 E Oy ek B Bl o [ bR

Ranae Oviductus protein ( ROP) ; osteoporosis; alkaline phosphatase ( ALP) ; Osteocalcin;

Rana temporaria chensinensis Wiy U0 & T4 5o 1%
MR ME — B (FHEREARAA, HS
J20150009,0.5 mg/ F) .
1.3 i trizol ( 3¢ [# Invitrogen 7% &), it %
15596026) ; DNA Maker, BioTeke super RT Kit,2 x
SYBR Real-time PCR premixture Kit ( Jt 50 7 2= 78 2y
A, 45 43 5 S PR3001, PR1731,PR6101) ;1R 1k &
£€ (EB) ,10 x loading buffer ( H A< Takara /A &) , 4t %
43528 160909, 161013 ) 5 £ 5% iR — £ fi ( DEPC, Jb
O E A AL LS 7240027) 8-l B 2 1 ( B-actin, 1]
RSB 50 A W) B B0A B2 ) 4t 5 bak001) o 514
H1 22 BOE H A R G PR B &
1.4 {Y%% BTI125D HI43#7 K (££ [E Sartorius 2y
Al ) ;5430R AU v B 0 ML, Mastercycler %I PCR 4%
(7% E Eppondorf 2\ %] ) ; Min-Sub %Y # 2 H Jk AX ( 3£
[ Bio-Rad 23 7] ) ; FHB100 % i yk #L ( ¥ He B3 2>
A]) ;Omega Lum C BYEE AR AL (€ [ Aplegen 2
] ) ; Colibei B 5 58 #1435 06 BE 1 (48 P b 24
Al
2 HiE
2.1 FREmBE S RS 60 R
SD MEH KRB, BENL T 6 4, = B, BB A, iR
ME B2, ROP &5 v ARGR A o 36 N PEAR SR 7 d
Ja L, BRAS A A R R4 AT RN 47 B 5 TR
Horp s A AR RY 2H 0 S 45 24 45 i AR K, PP
ALIMEE 4T 0.05 mg-ke AR ME BRI
o AR B4 4 45T 0.15,0.075,0.037 5 g-kg !
A4 T2 B ROP 3877 A5 225 6 (48 [ 5
241 d) ,ELm 2 8 .
2.2 HEPEE(BMD)MIE 45 25 HIRNE YT 45 K5 ST
BIVR X S 4 B 28 SCAG: N 4% 20 K L 1 T B R I R
[ BMD , WLE36 97 /i 5 K Bl BMD 2214k
2.3 mREmERNE AR, 95 R
AR ZH B K e I R TR A A A ) g 0 S e
Fo R R A S B ERE WAL IC R EE .
2.4 9 )G E B PCR ( Real-time PCR) il 22
ALP, Osteocalcin,, Runx-2 ik
2.4.1 glWicit ARIESIH BT R R, i H]
Primer Premier 5.0 5| ¥ #% i1 %4, i i1 PCR 5] ¥y,
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Ul PCR 1= JE <300 bp, [FAF45 4 Oligo
BAF e 1 it 59 & B, B OR 51 W Y Rz
Fe PR PCR 94 R0Rm (R 1) .

%1 Real-time PCR B| ¥ EF 5

Table 1 Real-time PCR primer base sequence

FEH SIYPEI(5'-3") PR B /bp

ALP % CCCACAAGAGCCCACAAT 163
T AACGGCAGAGCCAGGAAT

Osteocalcin L% ACTTGTGCTGGGTGGTCT 181
Fii# CAATACGCAGTGGCATTAA

Runx-2 I GCACCCAGCCCATAATAGA 229
T TTGGAGCAAGGAGAACCC

B-actin % ACGTTGACATCCGTAAAGAC 264
T GAAGGTGGACAGTGAGGC

2.4.2 K S RNA $2H B absk iR AW A e

Boorhh . KsaFra KBRS 0.5 o, M AR T,
T AFJEE 2 A0 K5, A trizol Z4# W 10 mL, %5 4
R 2 % RNase .08, 7 B 2% 10 min, 755
DAETIMA =W BE 280 pL, RS E Y, #E 1 ~
2 min, 12 000 r-min ' &> 10 min, ¥ % 2 /KH
FH I 2 RNase 2§04 1, MU A S0 8 )
(5 mol+L™")100 wL, =4 W &zid 5 170 plL, B2,
EYL,EE 1 ~2 min, 12 000 r-min "' .0 10 min,
BCEJEKM, EE SR =AW RER 2 ~3 Rk, KRG
A SR EE R 300 pL, A -20 CHEE N, DU
30 min, [AFEZAPFE T B0 15 ming 35 FIEW KK
5% £, T TCK S BEVRGULIE , ¥ T O BRI, =R
WCE 2 ~3 min, JLEERI A RNA, A DEPC /K 10 ~
20 L %% RNA,

2.4.3  BUEMEEIKATIN S RNA - Bl 10% B B Ag
BEHLVK I EB Jut 2 ~3 pl, HURNA % 5 plL
R R FAEfLh . AR 120 V17 min FF T #4178
VKo W5 B R TEEE I UG AR SRR A, 1EAc 28 S
FI18 S Frig, WU RNA W 1 pL Tl o 6
TR RNA ¥ B2, [F] B 90 S5 0 2 WO B Aep/ Ay
Ango/Agse B RNA SR FEA# . OGS 5 RNA #4172 5%
S AR ATEK 1 mLiRS), BT -80 C
UKAELRAE

2.4.4 cDNA Gl = HdH BBA LR —
e K ROP £ 7 i 41 RNA ¥k /B & W] — ik
&, %8 BioTeke super RT Kit 1id B 45 i il Jz % %
RN, & E )Y D45 C,50 min; @70 C,
10 min I 45 W5 VK 4 CIRE& o RN 45 R
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Ja MR O 5 A0 43 O Ol BE T A I H S B S
DNA W (£ 2) .

x2 RERRNR

Table 2 Reverse transcription reaction solution

W 4 B KRB/ L
Total RNA 1
Oligo dT or Radnom Peimer 1
dNTP Mixture 1
5 x first-strand Buffer 4
M-Mul V Reverse Transcriptase 1
Rnase Inhibitor 1
Rnase Free H,0 Up to 20

2.4.5 Real-time PCR ZC 4  #18 2 x SYBR real-
time PCR premixture Kit 1 B - Bt il 52 %% 5% 5 B o
KM =217 #E4T Real-time PCR S0, B3 B S N
FEF: 95 C, 8 A B MR B2 . D95 C, 20 s
265 C,10 s; @72 °C,30 s, TR W E R 40, K&
A5 4L B DA A 7 1 2RI R A £k L) B-actin Ty
WS I R 27k gt o B a5 4l B i 36
X b, AT 22 LR (K 3) .

%3 Real-time PCR K i

Table 3 Real-time PCR reaction solution

B 44 B KRB/ uL
2 x SYBR Primex 10
Y% Primer 0.8
R Primer 0.8
Btk 2
Rnase Free H,0 Up to 20

2.5 Stk A BRI x x5 2R, 0f
FH SPSS 13. 0 ¥ fF i 47 48 11 54 K 55, >k A Student’s
¢ K45 A1 One-way ANOVA K 46 AN [6] 28 7 (8] 79 22 5=,
M P<0.05 B ESFHAGIEE X,

3 &R

3.1 ROPXJREUAEMEmN HKAHSEHALL
B RE I IMME T Ge 27 22 5 R ME — s 20 S 4 45
220 SRR AL R I I I gt 5
I, 43 Fr ROP 36 7 1 J5T i A% A 9 1], X6 K B A4
R EWIENAIRE(F4),

3.2 ROP X} BMD fy5gm) 525 4l ek, S 4
JB B BMD &2 BEAK (P <0.01) , JEHE BMD B &g s
K (P<0.05) , UESEA5E A 20 A% 2y 5 A% JoT 6 s A A
(] B BRATG i R U S M B R IR 5 . A
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%4 ROPXARMEE, S EHBMD REXHFTEMEM(x 25,0 =10)
Table 4 Effects of ROP on body weight, femur,lumbar BMD and maximum load in rats (x +s,n =10)
- Al I e BMD B BMD e 1
ZH 7,
! /mg-kg ™! /g /mg+cm ! /mg-cm ! /N
= H - 178.01 +30. 57 246. 08 +30.07 207.99 £17.27 97.24 +0. 06
B - 184.71 +15.03 194. 54 =13.36" 180. 16 +24. 33% 81.01 +0.98"
T 2 M — e 0.05 185.93 £21.35 253. 64 +24.52% 210.01 +24. 30" 91.71 £0.02
ROP 150 196. 05 =35.97 239.49 £27. 88 204. 78 +24. 30" 99.91 0. 76"
75 206. 48 +27.43 223.54 £32.49 196. 98 +34. 45 96.59 +0. 66
37.5 176. 40 +29. 60 219. 54 £37.67 191. 13 £14. 41 92.88 +0.27

ESEAALE P <0.05,7 P <0.01; SHRALE P <O0.

Y1 L, I PR M 4 | 7 e A R BMD B
THRERIZ (P <0.01) , 5% M — s 28 A BMD B g
FHE (P <0.05) , %3697 41 4 EHE BMD 356 -
TGS, K ROP REAE 48 w5 K B I | I AfE 1Y)
BMD , X 48 28 J5 i JR R AN e A — € TR VE I (2 4) .
3.3 ROPXTEmAHEMBEMHLN S5 HAM LT,
TR 21 i R o ek BT AR A SR O I A A R
21 K BB 1 R K A A S B VG 4
G TR WE R A S 45 45 2 R i A S R A A
ROP & v 57 2t 4 e K 48 for o {8 B & o T A5 A 4]
(P<0.05,P<0.01), fiit ROP W] )42 &5 15 5T B b
SR B I BE A R B 4 2 09 0 4 e
PG (F£4) .

3.4 KRB RNA HBUL R R IEM  3
25 A 2H K RLAE N TR ME T A L & A T 2 R BRUR iR
AR B RNA G o i 2 A0 2 6Ok T
W, 2541 RNA ¥R BE S Ay /Asgg s Ango/ Ansg s 22 1% Bl
B LKA, 4% 20 RNA [y 28 S, 18 S %75 2 75 Mif .
SEA HLUKEE SR (1) RS A 2R AN 43 66 BE G T
GERL K ZHRE S M RNA B4R B, W 96Ot E B
PCR LB 2R (% 5)

1500 bp 288

500 bp 188

A B C D E F

A ZEHYB. BRI Co R FR ME — BE 4L D-F. ROP & o R 4t ok
B4

B 1 & RNA ZE Bk

Fig.1 Total RNA nucleic acid electrophoresis

3.5 Gk cDNA MR BE KR IEALY TR K A
RNA ¥ i % ] — 7K ¥, 4% 2 5% sk ) & vt ) 45 45
YE, G WL cDNA, R F 88 0 5 58 Ah 43 6 B2 11 46 0l
cDNA V& JE 38 3 W52 73 M7 45 21 Aygo/ Asso » Ao/ Asso

05,YP<0.0L(E4 ).

#5 K RNABHRESEXETRN
Table 5 Ultramicro spectrophotometer test results of total RNA

41 51 Fl/mg-kg ™" R /mg- L™ Ay s Aseo/Arsg
ZH - 2 060. 00 2.225 1.905
il - 1 976. 81 2.277 1.984
I T2 ff — 0. 05 2 950. 35 2.411 2. 089
ROP 150 1 586.39 2.205 1.722
75 2 778. 44 2.474 1.993
37.5 2 400. 00 2. 131 1.976

{EL, R s A B A9 cDNA e B2 K 2 3 BE Tl 2 5 27
JesE s PCR LR EOR (K 6) .

F6 cDNA BRENRKXEITKRNER

Table 6 Ultramicro spectrophotometer test results of cDNA

26 5 Fldk/mg-kg ™' FREMREE/mg- L' Aseo/ Ao Azen/Azso
2= H - 1 200. 10 1. 928 1.932
Y - 1 286.25 1.923 1. 862
I TR M 0.05 1 554.90 1.958 1.933
ROP 150 1137.10 1.910 1.702
75 1 274.85 1.937 1.816
37.5 1 202.43 1. 903 1. 876

3.6 Real-time PCR 4} 6 24 K Al 5 H A 3 [ 2% 57
ik A5 HOEFE BT Real-time PCR 555 K0, 5
B P T R P KR D VK S R (T 2) R A
41 H L H 2 A, LA 5L R
KA.

250 bp

100 bp

ALP Osteocalcin Runx-2

p-actin Maker

E 2 PCR ¥ =48k
Fig.2 PCR amplification product electrophoresis

i o 2 o A T AR, 3RS R I ALP,
Osteocalcin, Runx-2 ,B-actin ¥4 {1 B f— F= 1% | R AH 5]
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WA YO SR ALP, Osteocalcin, Runx-2 mRNA A% F ik wH B E T

R 27k 5531 4% 41 ALP, Osteocalein , Runx-2 FE L (P <0.01), Hfth 7] & 26 ALP, Osteocalcin,
mRNA A& (& 3), 525 H 4 AH B, # i 4 Runx-2 mRNA A% 3 5 & 47 Bl B3 a2 (P <
ALP , Osteocalcin, Runx-2 mRNA A8 X} 2 ik & 4 i 2 4 0.05,P <0.01), #iFsL ROP 7E i By ‘B Jo 5 A i
T (P <0.01) ; 5HRLZHAH O, FHMEZE M m Rl it X ALP, Osteocalcin, Runx-2 ¥J3%3K b,

12 1.4 1.2

5154 10 ) 5 12 4) 1.0 H 9

#® 08 4) (l)g 4) 4) 0.8 2)

® 06 2) 0‘6 2) 3) 0.6

£ o4 0.4 4

< 02 02 02

E 0.0 0.0 0.0

g A B CDGE F A B CDE F A B CDE F

ALP Osteocalcin Runx-2
E 3 ROP Xt ALP,Osteocalcin, Runx-2 mRNA RIZEHHMM( x +s,n=3)
Fig.3 Effect of ROP on ALP,Osteocalcin, Runx-2 mRNA expression( x +s,n=3)
4 itig miRNA S5 4 AR 3 — 25 i) B ROP 418 5 i A5 19 43 F
U P < AT 2 AR 2 M K2 W BB A A YE AL .

(03 HI 46 bR, BMD B3R 7 1 5 02 i AR 12 W A F Al [ &% 30k ]
e E AL A% . ABEST T, ROP X} K B & 1) 5 [1] YINY G, HAN Y, HAN Y Z. Puised electric field
WAL VE FE R B 55« T 7 45 R R R IR B R extraction of polysaccharide from Rana temporaria

chenainensia David [ J]. Int J Pharm,2006,312(1/2):
33-36.
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B ALP VR 85 A 4 T DA ¢, JF B ALP
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B FEE bR, PR ALP A9 06 M BE 0% 42 9k i 40 i (3] ZEMR, BT, TR A 9 K VA P AR 43 9 95 15 fk
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E@mﬁé;{ﬁm[lﬂu&fi%%ﬁgﬁzﬁﬁﬁmﬂo Runx-2 (57 kol o 1 Wk 8 B i3 2 9% 55 19 4 S H Bl )
R X R 3 2 P TR 2 P A 53 L RTRRIR 2004 8(12) - 23402341

By Lt 127 T y ¢ PN ST M- FIT
A 2 R A AR AR 0 IR IR E AR £ 15 (6] E4. Wiy W03 o B 0% 06 1 00 G 1) 1 2 180 B 0l 4 A

Bg e b Runx-2 42000 T BE A ST 40 A 5 40 FEID]. KA KA P EZKE,2007.
’ i [7] XNE2, LM, S A 45 b 500 A R B2 U xf
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