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HAN Ke-guang', SHEN Yong-tao', YUAN Kai', FAN Hua?, CHEN Jing',

JIN Shu-xiu', GU Shao-peng', TIAN Wen-xia', ZHANG Ding', HUO Nai-rui'*, CHANG Hong""
(1. College of Animal Science and Veterinary Medicine, Shanxi Agricultural University, Taigu
030801, China; 2. Shanxi Agricultural University Experimental Center, Taigu 030801, China;

3. Collegeof Life Science, Shanxi Agricultural University, Taigu 030801, China)

Abstract; OPG/RANKL/RANK signal pathway plays critical roles in the formation of osteo-
clasts. Inhibitive roles of calcium chelated sheep bone collagen peptide (SBCP-Ca) in the develop-
ment of osteoporosis (OP) and its mechanism based on the OPG/RANKL/RANK signal pathway
were investigated in this study. OP models of SD rats were established by bilateral ovariectomy.
SBCP-Ca (100 mg » mL.™!) was intragastrically administered at 10 mL + (kg « d) ! for 8 weeks.

After treatment, scanning electron microscopy for metaphysis of distal femur showed that OP
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models were successfully established. The serum levels of PINP and 3-CTx, which reflected bone
formation and bone resorption respectively, were significantly higher in model group (P<C0.01),
while the calcium and proline contents in femur bone were significantly lower than the sham
group (P<C0.01). The levels of PINP and g-CTx in SBCP-Ca group showed no statistical differ-
ences compared with the sham group (P>>0. 05), both Ca and proline content were higher than
that of the model group (P<C0. 01). The results of real-time PCR suggested that the relative mR-
NA levels of RANK and RANKL in model group were significantly higher than that of the sham
group (P<C0.01), while the expression of OPG showed no significant changes. The results
showed that the transcriptional levels of RANK and RANKL were significantly lower in SBCP-
Ca group than that of the model group(P<C0. 01), and the OPG level was significantly higher
than that of the other groups (P<C0. 01). It can be concluded that SBCP-Ca could inhibit the
occurrence of osteoporosis effectively by inhibiting the expression of RANK and RANKL, and
promoting the expression of OPG in bone tissue. The triple actions of SBCP-Ca inhibited the for-

mation and the resorption activity of osteoclasts.

49 %
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1.4 BESENEHBERESENIE

KRB TE WA I A o XU 2 L M
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1.6 qRT-PCR

Trizol 342 B4 41 K BUAT M B 1 6 RNAMY,
1% 35 1R A 6 PR A I HG 58 M O I R
cDNA & 1 & B SCk ik 470, R 45 SYBR™
Premix Ex Taqg™ 11 i 7 & ¥ B # 17 2¢ 0t & &
PCR, W& & (10 L) : SYBR™ Premix Ex Tag™
Il (2X)5 pL, EF¥E5IH (10 pmol « L71) £
0.4 uL,ROX Reference Dye [[ (50X)0.2 pL,fi#
100 ng, #h 75 ddH,O % 10 pl. %% 28 #
95 °C 10 min; 28 95 “C 30 s, ZEff 60 ‘C 30 s,
72 °C 10 s, 45 NMEIR . FF RN 25 HUS T3 i
G CofiitHe g f. U pactin NS HNH,
Wk 2 %98 RANK \RANKL.,OPG £ 4 41
R RUBE B B A X kKT 5192 B NCBI
FEATFRFR T FAT RO I B DAY TR
ClR) A A RA R AR D,
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Table 1 Primers and the expected sizes of PCR product

e J¥51(5'—>3") =¥/ bp
Gene Primer sequences Product size
RANK F: TGGTTCACTGTTCCTAATCC 100

R:CGTGAAACACTGGCTTAAAC
RANKL F:AGGCTGGGCCAAGATCTCTA 134
R:GATAGTCCGCAGGTACGCTC
OPG F: TGTGAAAGCAGTGTGCAACG 83
R:CCAGGCAAGCTCTCCATCAA
F:CCTAAGGCCAACCGTGAAAAGAT 114
R:AGTGGTACGACCAGAGGCATA

PBactin

2 & R
2.1 OPRBIMEL

2 2 A0 B4 g PINP /K F1 3-CTx /K
SR B TR R4 (P<<0. 01D, 136 B B % e
TR BB T A 9 P A i A A R B AL Y
Ao AT ZH B R I R ) A B IR T R
FARA (P<C0. 01), 15 B 58 A 20 & o1 it 2% /™ o,
SEM Wi £ 25 5L b 7 AR TR 21 (BT 1A ‘B4 s 1T AR A
JN B /NGE (trabecular bone, TB) 45 ¥4 7& Wi » HE 31 ‘&
R E S, B AR . A AL (& 1B) TB A8 453
W2, TB 8] FE S B8, 8 1 A2 A5 K 25 1 . 4
MAR D B R AR AR H A . DL g5 SR R AR 5T OP
R
2.2 SBCP-Ca ¥ XIEXREFHIERN M

# 2 WoR, K90 E KRBk SBCP-Ca J5 , PINP
5 B-CTx K Pl i I AL AL ZH (P<<0. 0D, Jf H.
H5F R LG 2257 (P>0.05), 3 5 57 e
IEH 85 5 R Il A R & A R 2 s T AR 4] (P<<
0.0, HF &b 8 & & T F R4 (P <
0.01),#5iB SBCP-Ca A By 1k B 5t i 2 I A 412 3k 455
ERTE B A TR I B o B ) A
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Table 2 Effects of SBCP-Ca on the level of PINP, B-CTx in serum and the content of Ca and hydroxyproline in bone of ovariecto-

mized rats( = £s)

IR/ (pg » mg ')

#H 51 Groups PINP/(pg * mL 1) B-CTx/(pg+ mL ") Ca/(mge+g ") .
Hydroxyproline
iR 20 Model 3 528. 37154, 74™ 529. 67423, 634 9.734-0. 14% 1.8740.08%
fBt F AR 4 Sham 2 258.45+140. 87" 370.98+61. 89" 12.6040. 05" 2.3840.18™
SBCP-Ca 2 155.33+132. 89" 372.41+58. 66" 15.7140. 93 2.094+0. 09"

i LA KRG FRERNG S8 435403 0. 01 AP 0. 05 /K722 57 .35, [F) 5 846 A7 b A T A 5 B AH 5 3R 0OR 22 57 B3 A IR 3R
INEFARETE

a, b, c represent significant level «=0.05; A, B, C represent extremely significant level «=0. 01. Different letters in the same
column indicate statistic differences between the treatments, same letters mean no significant differences between treatments.

The same as below

2.3 SBCP-Ca Xt X EXRERHMEHEI RN
SBCP-Ca 41 (& 1O B /NREHEF 3 Ry Bigs . i 4k

P, S R A G L R R L S PN TS T AN
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FREIVER .
2.4 SBCP-Ca X3 &I £ X R RANK.RANKL 1 OPG
EIRHTN

hE 2 AT M, RANK fil RANKL B A XF 55 5%
TR AR R A A TR 4l =z I 22 R i (P <
0.01) , BAHATE & BT g A8 B . 2 & RANK £ OC K&
OC H R 20 I rb B AR X 6 S i A B 25 v R T-
AR 73,19 A 5 B B 8 JE 0T 48 i R B 40 i Cos-
teoblasts, OB) ik RANKL 755 5 21 1) 4 % &
kAR B T R R TR 38, 68 £5. LA
FiEM) RANK Fl RANKL ffi i Z (% OC pg 2k, 917
il OC P, I 358 OC MBSO P B ik 51 & 8
R . B2 BRI ) OPG s SsEKE S5 BF AR
2R B (P>>0.05) . Ui W 50540 B F1 B T
WA A OB 43 OPG [ HE J1. SBCP-Ca 411y
RANK Fl RANKL B9AIXF 5% 5 7K - 4t 2 K T4
AIZH (P<<0. 01), i}t ] SBCP-Ca %t OC {1 i #l 5
W ST A 3 R VR . SBCP-Ca ZH A OPG # %
B SRRV . 3 1 TSR AR - R 4 (P<<0. 01D 5 42
RFARAN 1. 62 5 AR AY 1. 74 4%, $i 8] SBCP-Ca
AT HE 25 B S KRR OB 430 8 3 1F % 7K 19 OPG,
AT BEL BT R AL B L A 1) 2

3 o B 4 () RANKL/OPG H A 2 % F A
AL BF AL+ B, 4L C. SECP-Ca 813 T Sy hst ooy 3y L AL 7L A, 22 5280 9 3% (P<<0. 01) . ifif SBCP-Ca
L e M) RANKL/OPG A 2% Ik T AL AL 4H (P <<
A. Sham group; B. Model group; C. SBCP-Ca group; TB 0.0, HFBEFARHELEA R Z(P>0.05),

represents bone trabecula; BM represents bone marrow
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Fig. 1 SEM observation for metaphysis of distal femur by FEYIRY RN S T — 2, 0 3k 100(RANK) L 134

different treatments
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(RANKL) .83(OPG) 114 (Bactin) bp, XF Il J 4
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== SBCP-Ca
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Fig. 2 Relative expression level of RANK, RANKL and OPG
mRNA in rat femur by different treatment
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A R 2G0T RO B AR A AR bR R, B R
S R L VR A R T R A A v T A B ST A A
RIeh i 2 Th . ARWFSEBIRLAL Y PINP 1 3-CTx /K
S XA R BT R AL U R PR TR
Jol R A R IR SRR I AR L J R e 4R L T SBCP-
Ca ] fiff 25 51 52 K B9 PINP F1 B-CTx 7K -4 5 76
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OC 11 43 Ak 1l 2 o 38 5 JFL B W UAC 0% 7 O BHL 1k 3 94
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AT At e A e
J& RANKL 35 5 52 14, 56 4P 45 & RANKL, ATl
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BRI ) 8 1Y & . 5 OPG I fiE A Bl ok £ ik
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WA Ak, B RANKL/OPG {8 #% % 2 7 & . T
SBCP-Ca Al i i% b fH 5 F AR A AH L. 7] W 7E &
T8 B B WY B 25 i 56 & P RANKL/OPG 2
— AN B R AT L AT A R 0 W R BT A R A R
2508 F 1 — A8 hy 2 00U 1 46 A

4 & it

SBCP-Ca i 3 7 il RANK 78 i ‘B 11 14 241 i Al
AN g O NN I o = | R o U A
RANKL, fi #F 515 4 43 i OPG iy = 5 A 1 Sk 41D
B 200 L D TS S R R AT 3 P o AT 00 o) s O B
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