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Effect of deer bone polypeptides on bone microarchitecture of dexamethasone-
induced osteoporosis rats
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Abstract: Objective To investigate the effect of deer bone polypeptides on bone microarchitecture of dexamethasone-induced
osteoporosis (GIOP) rats. Methods The rats were im given dexamethasone for establishing a rat GIOP model. The rats were ig given
deer bone polypeptide with different doses for 75 d. The serum biochemical indexes were classic detection. The three-dimensional
analysis of the trabecular structure of proximal tibia was conducted by microCT method; The pathological changes in the morphology
of distal femur were observed by hematoxylin. Results Deer bone polypeptides could increase serum Ca®" and bone-gla-protein
(BGP), decrease serum P**, alkaline phorphatase (ALP), and parathyroid (PTH) in rats with GIOP. Deer bone polypeptide showed a
tendency to reduce the serum CT in rats with GIOP, but the decreasing tendency was not statistically significant compared with the
blank control group. The trabecula was thin and ruptured, its free ends increased, its number decreased, its spaces were widened, and
the destructed space structures increased in rats with GIOP, while the intervention with deer bone polypeptides could significantly
improve the above indexes to evaluate the bone microstructure. Conclusion Deer bone polypeptides can inhibit the
glucocorticoids-induced metabolism imbalance of calcium and phosphorus, reduce the serum ALP, increase the serum BGP, and inhibit
the bone resorption and bone formation in rats with GIOP. Moreover, deer bone polypeptides can improve pathological changes in the
microstructure and protect osteoporosis rats.
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RS R AT, R DM R A, A
FAAEKE ARSI S, 72 SR HR 5 R
R SECE RO, BB R T
TR, BB B ER R i AAE - (glucocorticoid-
induced osteoporosis, GIOP) A K a3, LIk T-44
2 J5 B AR, Rk, e GIOP
HHATAT 8B I6 OBk e RIS A= FIRHIT T A 2 i A i
P EEE,  FLRIR LTI R R 2 F A

Je S IR 22—, A5 AR RENK)
—BCREIR T, SRR TR K R R
WML R SRR 1, TR, Rk
PO SBR[ R B B Y PR SEORT, SRR, (R
BN B TS, Ak, IR KR
VI, WS, BE. Bkl BE. BR. M. R RESE, LU
YeFp i A5 B BESE B IR BERI LG, A
(A SR A AT PR AR
J8r B 22 R ELAT K P Bt 3% M e T T 4632 K
o AT IE I T SRR S K R R R
B, WS R 22 IO R BB T AA B R T e 7
SEVEIT, R 27 A SR A2 bRk v b s
JYRR, TR 2 KA e 2 B R (et T
B, BT A iGTT GIOP [IFEH] .

1 #el
1.1 KWz

Wistar K, HEME, 2 4FHEg, e (3504
20) g, TS, MO ISR S o i,
SEEE YV AIIE S SCXK- (75) 20140003.

1.2 &5

ME4EE Cervus nippon Temminck JEH (5
201505, £ 2 AR B 24 A S0 T EAEAL AT 25T
SE) T ARG LNV AT B DU T AW HhIEKA
(fib*5 1501212111) g R BA AT B 2 7] A2
27 R ERE IREE (IS 14110130 R IEBERLK
2GR B (BGP). RS IRIEE (PTH).
B PERERIE (ALP). #4525 (CT). 4% (Ca®™) ELISA
R, SRR, (L) HIRAR
Pt AR R STl
1.3 SRIGNEE

microCTu100 14513, i Scanco A #]; fEhr

¢, 2§ 2% Labsystems Multiskan MS 72 ] ;
URIT-8021A B E BT, AR AR B
FRAF .
2 ik
21 FBEBZREIHI#

B SR SR R IR S, TR ER B A,
60 CHEEEMA T, FFaFIEm 3~5 cm ik, HL
500 g i 1 000 mL ZEM/KRH 2 h, BT 250K
B, 121 CHRELL he JoHuEAmuER, JEM
REHIBRNG, WORIEH . JEE L R4 F PRI 1 X,
E3F 2 RIEMBORAE A 500 mL. IR T 4 C Rk
B 12 h, X FEMAR, jER, seHEE AR LA
HIEW 1150 ORI 75 37 C pH 2 4+
NEEfE 5 h, ARG TR AR LARG S 150
UFEARFAEOAE 37 °C pH 8 B4 R # 5 h
JafH g Z Ik, MR A % TR 2 Tk
48.2 9, e Z IR & B A il 58.6%,
IKAEFE A 13.9%.
22 AR AE

¥ 48 M Wistar HEVEKRBENL K 6 4H: XTI
H, BAIA, EEZhke. . KFE (250, 125,
62.5 mg/kg) 41, FHYEZYE 7 H M E R¥EA,
5% 8 KM BRxtialsh, Hih 5 4K im Hb
FEAAR 2.5 mglkg, B 2 Uk, KR im SEAARFR K
AERERK . SERERINT, B 2 RS A0 ig 45 T
B %0k 250, 125. 62.5 mglkg, BHYEZG4 ig &5
F i I T R P 254 LU K 5 i# ) 540 mglkg,
X AR A ig 2B PR K, SRR
1K, %2754,
2.3 [MEXELIEtRAHN

ARG 24 e R FHOK BUBRIVE I I 3= 2l KL if vk
P4 Mg & 5, 222 000 r/min 2.0 10 min J5HY
M3, —20 CUKZRERAFEE . e iy & == i 2 iy
A, BUETHENGE . AR BRI Sieid, Fe RO &t
WP 5 A K RIS o Ca®*. CT. BGP.
PTH. ALP 7KF5 FIFHAEAL F 30 23 AR D it v7s
(P**) K.
2.4 microCT &3

ALK BRAR U fe s A i, BB
MERAL, REHBFNNET 4% EHF BRI
] 72 o HEBRASTEONAE SR o [ 5 4F, 7EAR R4
(CFIHfH s 70 KV, F1 4 R 200 pA, 2R 14.80 pum,
P HE2% 300 ms, L2 808 ) 4.
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25 HE #&

BANAERE, ARSI, B R v
13, BRiJEE AN, REEEa8ET 4%
LR EE, B, A, G, HIEA
RN =R )

26 FitFEHH

B¥iK ] SPSS Statistics V21.0 Ziit- 4t 1E47

TiZESNT BB, LA £5 KR,
3 #R
31 % GIOP HREXR—MIKSRIKRER RN

FESIEIG I TR], A5 2R 21 K B2 T HH B 8 ek
. Wish. DEEIg, ARG 2 KA.
2K B BT, TEAE s XA
FHEE, BERZ R R BRI (P<<0.05); 4
RBOMAKRARLG, a2k SRR A
B EWE (P<0.05), W#E 1,

3.2 % GIOP #E KR IM5E Ca®™ . P>\ ALP RIS/

B ALK RS Ca™ R F%, 1 P**. ALP B

*1 BEZMKX GIOPEELKRIRREMFN (X £s,n=8)
Table 1 Effects of deer bone polypeptides on body weight
of rats with GIOP (X £s,n =8)

415 F S/ (mg-kg ™) A F kg

Xif 1 — 522.2+13.6
5 — 380.44305"
R EDIN 250 4475422 8
125 443.2+32.2*

62.5 389.0+26.2

5277 B 540 390.7+285

LX AL : P<0.05; SBUNAILLE: P<0.05, T
“P < 0.05 vs control groups; P < 0.05 vs model group, following
tables are same

W, B4R (P<0.05); EEZ
R e 006 2L S A2 25 4 M 3 G A AN [ R oy
I, PYH R R, SRR e s S B (P<<0.05),
MR 2 ks EALE ALP B 5 R (P<<0.05),
W3 2,
3.3 ¥ GIOP #REUARMLiE PTH. BGP. CT BN
0 B2 LA, ALK UMY PTH 7K W 2%
ThE (P<<0.05), BGP /KF- W E AL (P<<0.05);
HERA LR, B 2ike. hRlaEa kR nig
PTH /K B B#E (P<<0.05), il BGP /K-
FTm (P<0.05); fEHZIK4]l BA KM CT
[Py, SRR ECR Mgt 223 . Wk 3.

%2 BEEZH GIOP #E AR ME Ca®. P¥*. ALP BIEM (X s, n=28)
Table 2 Effects of deer bone polypeptides on serum Ca?" and P** levels and ALP activities in rats with GIOP (X £s, n = 8)

415 FIHE/(mg-kg ™) Ca?*/(umol-L™Y) P**/(mmol-LY) ALP/(UL™)

PO — 533.98+106.72 1.58+0.36 16.2943.08
i) — 29295+ 83.48" 2.224+0.05" 23.70+5.45"
JEE 2Nk 250 417.35+ 88.74* 1.66+0.29% 15.99+2.53"

125 396.24+ 92.34* 1.81+0.28* 20.12+301

62.5 321.16+ 90.28 1.95+0.41 23.15+3.10

5277 e H ARy 2 540 44569+ 84.51* 1.83+0.37% 21.75+3.60

%3 BEF S GIOP #A KK ME PTH. BGP. CT KFERIEM (X £s,n=8)

Table 3 Effects of deer bone polypeptides on serum PTH, BGP, and CT levels in rats with GIOP (X £s, n = 8)

ikl FH/(mgkg™) PTH/(pg-mL™) BGP/(ng-mL™) CT/(ng.L™)
R — 64.19+13.77 4.67+0.78 123.50+16.76
i) — 100.80+10.06" 2.85+0.70" 122.79+13.62
JEH 2k 250 73.52+11.35" 5.04+0.26" 114.94+13.40
125 82.16+14.16"* 4.12+0.31* 130.23+18.32
62.5 92.11+18.24 3.124+0.43 123.56+15.36
5277 e ARy 2 540 79.25+17.77 3.97+1.39 125.31+ 9.98
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3.4 3f GIOP #&RE K R B Mry 22

Bt A L e, MR A K B B 4 M R R
Th.N.BV/TV & 2 [#{K(P<0.05), iff Th.Sp.BS/BV
WETE (P<0.05); SEEMAILE, B2k
FIEL R BT Th.NS BVITV B BT (P<
0.05), Th.Sp. BS/BV KW [F{L (P<<0.05), %
41 Th.Th L WA, Uk 4.

35 ¥t GIOP HRE X RBHRKSFHN
KERZC BB A U3 S EEY) el i o, 55Xt
WA LA, ARRMA B/ N H B B d b, R, K
A ABEERE PR, BB I IR, /N
PRI A3, Honf WO ARIIT 400, i e 2 ik
M B/ DA BT, BOH R, BN
SEaa b W, mr NG, Haon dL. UL 1.

x4 BBZKN GIOP XRBMEMEIFN (X £s,n=8)
Table 4 Effects of deer bone polypeptides on bone microstructure in rats with GIOP ( X s, n =8)

285 FE/(mg-kg™)  Th.N/mm™ (BVITV)/% Tb.Sp/mm (BS/BV)/m Tb.Th/mm
o} e — 3.52+0.45 0.33£0.05 0.2540.03 21.27+3.18 0.0740.01
it — 2.45+0.02" 0.1740.04 0.31+0.02" 29.12+4.69" 0.08+0.02
=N 250 3.36+0.38*  0.2940.06" 0.21+0.04*  21.7742.40" 0.09+0.01
125 3.02+£042*  0.2140.05 0.24+0.05  2596+3.20 0.08+0.01
62.5 2.2140.39 0.1940.04 0.2740.03 29.68+4.20 0.1140.02
57 R E A I 540 3.13+0.29 0.23£0.03 0.19+0.03*  27.67+1.30 0.10£0.02
TR
A
PN
g; -. i ey ’:,! ‘ .7:;,}.: e
JE £ ik 250 mg-kg ™
LT 5,'.:" A : :\?‘i}‘J g \:; g : ¥
Tt 21k 125 mgkg™ T 2 Ik 62.5 mg-kg ™ S5 AL 1 e
Bl FHEKFBHL HE 6
Fig. 1 HE staining of bone tissue of rats in each group
4 e KIS BGP MK, B Wik, B5ME

YT A A P Bl B2 5 ik 3 AN ST T ) S
AR MU AL, AR HEFCUR T, R P R A
J§%53, FECHERBES TR, i AT gh A
BEIE W SRR B R A A9 e v 440 MO 11
HHRREANPIER, R RER, FEE R
B o TR TS R 2K R SR A T
s D, EEESERE RER, AR T
W TR R R e,

A FCR L FERARS im KR 75 d J5, BEAig]

HER I, BRI R EL . BRSNS
AR Wi, ERENEYOR, RITANRsE I,
FERFAR, BEH] GIOP KB OB, Miiiss
VA AR, BRI Ca® W R, AT
JREL R T8 A2 PSR e e, AN ) '
TE AL S BT, JEHAET AR, B R
RANHIEG TS s, BRES S S ER S
ol I ASE M A B MR ALl o S ELBE B ik
FRAMFE /NP5 1 1 R E RO 7 A v B PR
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TX e gl TR W R 22 IR R 0% 40 T b ZE KA 5 1 1)
AP TP

ALP &R IR, BRI ALP AL
HAN W, FEETAEE AL, BIAE R g A
BRI, BGP el TR, e i O
U EIE SRR AR R R R R 3 Bk
oy, LN E R AR 3%, HAER AR iR
. BGP 2/3 iR KA 45 as &, VIR T 5L,
U3 BENIMBATE IR DRI, 1 BGP 3K 5 i) 4
PR T (0 “REAR” R S e, T
HIRGERE, JER ) BGP S AT RE RO
P CAZRG K VE, BGP & PR H T ORI B e 4 6 (1)
FeEFEbR . ALP. BGP 3524 8 ¥ A4k 545, ALP.
BGP 7K-F- Bt T B L /Ko CT L HURE C
0 1 G F AN 23 00 () — P %, 0 e A AT T I O
AR, IS AR A T A R BRI A R A M R
PERA, RSzIGF ELISA RN T % 41K By
ALP.BGP 1 CT &, & 2 IK4LiliE ALP PRI,
BGP Jmi, FINA L CT Miash, #REE2
IREA I, B e, (a Ry,
g B ERIE .

B U123 WG R IR A B T B R E 1) LR
fEo B /NI, B PR S W R 555 A Y
W1 2B 2, DR S At A P i A ]
DA T S Bl BT A R I Do i A 2000 B2
D2 S ey A 2 A A A I Je L s s VPAN i
B ISARAE, T MicroCT & FiA4h i
PR, 1T 299007 Ja N AR I = 4
It o ASHIFST ]I 20 20055 PR 22460 FT MicroCT
T, RIUBIRNZ K SR N RRAR A L TP, Ui B
Wz, Bemigb, R TE, A8 R,
M 6B 22 K0 T I S o3t bk R g i Fs
b, PR 2 IO s W A i BT — e (P70

DL F S50 343 UF B T 8B 22 K n] 1005 B W i
Bk E IR, RABG GIOP .. R £ ikbE
i SO0 IO B TR S T S BE A R AT, PRI
ALP, Ftim BGP, idilE e i & . I H.
i3 GIOP K Rl HL % U A B i b, RN
(R ORAF A FH o
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