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Effects of Antler Polypeptide from Tarim Red Deer on Osteoporotic Fracture Model Rats
LYU Xiuhua',MA Qin?,CHEN Wei*4
(1. Shihesi City Inspection and Testing Center ,Eighth Division of Xinjiang Production and Construction Corps .Shihezi. Xinjiang 832000, China;
2. Xinjiang Huashidan Pharmaceutical Research Co. ,Lid. ,Urumgqi,Xinjiang 830011 ,China)

Abstract: Objective To investigate the promoting effect of antler polypeptide from Tarim red deer on bone healing in osteoporotic
fracture model rats. Methods 60 SD rats were randomly divided into sham operation group (equal volume of normal saline) ,
model group (equal volume of normal saline),cervus and cucumis polypeptide group (0.4 mg / kg),and low - ,medium - ,and
high — dose antler polypeptide groups (2,4,8 mg / kg),with 10 rats in each group. The ovariectomy, combined with mid - shaft
femoral closed fracture method was used to replicate the osteoporotic fracture rat model. From the 2nd day after successful
modeling, corresponding drugs or equal volume of normal saline were administered via subcutaneous injection near the fracture site
once daily for 30 consecutive days. 24 h after the last administration, X — ray radiography of the right femur was performed to
assess fracture healing. Serum levels of osteocalcin and alkaline phosphatase (ALP) were measured;the uterine mass and body
mass were measured to calculate the uterine coefficient. The left femur was measured to calculate the bone ash weight coefficient
and the content of bone calcium and bone phosphorus. The four — point bending test was used to measure the biomechanical
indicators (stiffness, elastic modulus, ultimate strength) of the callus in the left femur. Results The bone structure in the sham
operation group was normal and clear. The model group showed low healing degree at the fracture site,relatively clear fracture lines,
and little callus. The fracture sites in the low — ,medium - ,and high - dose antler polypeptide groups exhibited good healing
quality; from the low - dose to the high — dose group, the fracture lines gradually blurred and callus formation significantly
increased. Compared with the model group, serum ALP level, stiffness, and elastic modulus in the cervus and cucumis polypeptide
and the low — ,medium — ,and high — dose antler polypeptide groups were significantly decreased (P < 0.05 or P < 0.01).
Bone calcium content and ultimate strength in the cervus and cucumis polypeptide and the medium — and high — dose antler
polypeptide groups were significantly increased (P < 0.05 or P < 0.01). Serum osteocalcin level in the high - dose antler
polypeptide group was significantly increased (P < 0.01). Conclusion Antler polypeptide from Tarim red deer can promote

fracture healing in osteoporotic fracture model rats by inhibiting bone resorption, promoting bone formation, enhancing bone
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mineralization, and optimizing the biomechanical properties of the callus, demonstrating potential for development as a therapeutic

agent for osteoporotic fractures.
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Tab.1 Results of bone mineral density measurements of different

bone sites in rats (X = s,g / cm®,n = 6)

Nk B EREE ERE EREE ERE
TN 0.203+0.007 0.214+0.010 0.204£0.012 0.2040.018 0.202+0.015
FPERA 0.195£0.003 0.186+0.013 0.182+0.010 0.176+0.017 0.178+0.018
21 2.572 4,180 3,450 2.770 2.509
Pl 0.028 0.002 0. 006 0.020 0.031

MELFE bR« 1) HPr &AL @ A 15 0L o RIKL 245 24 h
Jei , DAXSR 248 B HA R A i SRS T i A
2) I ¥F A= A FE bR S5 FR A S B kUL, O A
HiE 15 min, 3 000 r/ min 2.0 10 min, Y4 1ML7 . R
FH 4 F shA AL A A 22 I3 E 85 2% L ALP ARSE KRR,
SR I B R R T T E R (T E R =
TE R R X 100%) 3) BE 14 o UK B ZE 0
JBer, D HE K R R R A = B K /i
T x 100%) , B 45 o585 & i . 4) B9 1 2# 38 bk H
Y 5525 D 2 B e A 2 T A A (I
P A BRI
1.3 Sit=4biE

K SPSS 21. 0 4t it 2 B A4 43 A o 1 1 254l DA
X + s 3%, WL a] U8 AT o K 06 , 22 40 a) Lo 3547 05 22 4%
roP <0.05 MZESAHGIFE L.
2 R
2.1 BHREEER

BT AR AL R G54 15 T I S5 TR AL
RN 20 KRR B B P A A R AR, BT R
T, E D SR A AR, RN R K R A R
BE BT EROLIR OB 2kt s REFE 2 AR L L R
LR FRUE T O d A R AF , DI o2 21 21 v 751 o 2 B
PrekZ Witsm , Bz e 22 LR 1,

68

BFARA A 4]

)\ &

FEHZ Ik 2l
E1 XS%ER
Fig.1 X - ray radiographs
®2 SEARMBEUEREFERBILR (X £5,n=10)

Tab.2 Comparison of serum biochemical indicators and uterine

JEEHEZ2 fik i ) ek 2

coefficient among different groups (X = s,n = 10)

ikl ALP(AREE/100nmL)  2FE5E(g/nl)  F5E5(%)
BFAL 12.68£0.62 2.77£0.17 2.540.13
B 17.13£1.00" 2.260.13" 0.320.10"
RS KA 14.29 £ 1. 66 2.35:0.11 0.33£0.06
BESRAEH 24 15.03 £ 1.63 2.380.19 0.32£0.12
BESKPHEA 14.77£1.82 2.45:0.13 0.30£0.07
BESREH T 13.95+2,38" 2,590,177 0.36£0.07

A BBFARMLE,P < 0.05,"P < 0.01; 58k
3,°P < 0.05,"P < 0.01.%3. k4R,

Note: Compared with those in the sham operation group, "P <
0.05,”P < 0.01;compared with those in the model group,*P < 0.05,
#P < 0.01 (for Tab.2 — 4).
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Tab.3 Comparison of composition indexes in the left femur among

different groups (X = s,n = 10)

485 FREZH(%) BB (nglg) B (mglg)
B R 0.638+0.007 164.4+11.9 72.1+2.9
AR L0 0.619+0.008 139.2+5.5"  68.7+3.1
BN %k 0.621£0.005 152.9+6.1°  71.2£3.0
BE SRR EM  0.616£0.014 145.1£9.5  70.6+3.5
BESKPAZTA  0.621+0.007 153.5+12.2F 72.1£3.2
BRESKRSAETA  0.623£0.011  154.4£10.9" 71.2+4.5

F4 BEAREBRBEEMED NZFERLR(X 25,0 =10)
Tab.4 Comparison of biomechanical indexes of callus in the left

femur among different groups (X % s,n = 10)

28 3 RIE(N/mm) #ieiE2(GPa) MIRIEE(MPa)
B Ra 284.0+26.0  9.32£0.20  171.1%7.3
KA 396.0+17.5" 14.43£0.65" 150.3 +4.3"
JN % AR 376.9 £ 14.9"  12.76 £0.45"  162.5+6.4°
BESRAKA M 361.4£16.0°  12.98+0.55%  160.9+9.8
BRESHKPA T 352.2+28.3  12.04£0.40% 163.0+4. 1
BESKRZHAFM 346,727 1% 11.23+0.48"%  168.9+5.8"
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