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Effect of parathyroid hormone combined with calcitonin on bone growth factor in rats with

osteoporotic fracture
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Abstract: Objective To study the effect of parathyroid hormone combined with calcitonin on bone-related growth factor and
fracture healing in rats with osteoporotic fracture. Methods 75 female SD rats were randomly divided into; sham operation group,
ovariectomized group, parathyroidism group, calcitonin group, and combination drug group, with 15 rats in each group. Firstly, an
animal model of osteoporotic fracture in ovariectomized rats was constructed. Fracture healing was observes and evaluated,
osteophyte BMD and BMC were determined, serum BMP-2, VEGF, TGF-B, IGF-1 concentration and osteopontin expression were
assessed, and the morphology of the bone callus was observed. Results Compared with the sham operation group, the fracture
healing score, BMD and BMC, serum BMP-2, VEGF, TGF-B, IGF-1 and osteopontin expression were significantly lower in the
ovariectomized group ( P<0.05). The above-mentioned indicators in the combination group were significantly higher than the
ovariectomized group ( P<0.05). In the ovariectomized group, the trabecular bone of the osteophyte was significantly reduced, the
growth was sparse, the arrangement was disordered, there was a large number of mesenchymal stem cells and fibrocartilage cells,
whereas osteoblasts and microvessels were rare. The combination group had a large number of trabecular bones, which grew
vigorously, and were interlaced with each other. The arrangement was dense and orderly, and more mature bone cells and osteoblasts
could be seen. Conclusion Parathyroid hormone combined with calcitonin mediated the expression of related bone growth factors,
increased bone mineral density and mineral content of osteoporotic fractures, improved bone histomorphology and accelerated
fracture healing.
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i o BB AR PE 3T (osteoporotic fracture, OPF)
VE S Hodse ™ T (49 38 & OE, OP AAUIG N T B # kB
BT g KU, oS B AT e A E W B AT,
G RIGIT B BT A B 25 ) T RIS MR AT 249 .
p PRSI RLE 7/ IN STl R k7 B e kLY D Rl
J7 OP H —E BTk (A kB ™ E A B .
MHCRZ IR RGBSR OP IHZ 2 AR
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FERDT HR 55 iR R K5 45 2O B TR B A 1 B 3
AERE T RFITEE KR, iR Y67 OPF
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1 #EIMTTE
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SPF 2 {a B b % SD R EL 75 2,3 A%, k&
(320+30) g, 771 T~ AL 50 [ & 27 B 5 B 52 46 sh 1)
WEFEHT (& #8IE5 SCXK 3 2017-002) , HH A H
IRFFIRER (1-34) (100 pg/ 52, 41t %5 J201708072, %
Sigma 7y H] ) , 8 A5 2 MW (% 5% 2 (50 1U/
X, 45 11609045 B iR EHIZ A RA R ) ML X
LM AL B T 56 F 32 [ Hologic 24w, XLRE X &
AN E A T 2 E GE 2w, ELISA A& il 12 7
&7 T RN = s BER R B A R A, RIS
& & 4= B -2( bone morphogenetic protein-2, BMP-
2) B4k & K A F-B (transforming growth factor-B,
TGF-B) . R & F 4 K H F-1 (insulin like growth
factor-1,IGF-1) | Il & W Kz 40 )L 2B & A 7 ( vascular
endothelial growth factor, VEGF) 22 72 [ $i {4 ¥ iy T
RUE L EAYERAA,
1.2 J5k
1.2.1 sERASHYT M

SRR R R TR AR W
WFMMEA S RA BKGHAH, BT RAMNY
BRER AR T 2H R, HoAth 3 ZH AT WM BRI R, 4
G A H AT A WS T A S I s EE R
TARIGEH 2 d B T ARG T8 RTFARL . £
P BT ST 0.9% NaCl 5 mL/kg, 1 Ye/d; R SE
HRER A : BT IE S PTH(1-34) 50 ng/kg, 1 W/d; %
PR TSRS R 5~10 [U/kg, 1 R/ BEE
254 BT IES PTH(1-34) 50 pg/kg, 1 W/d, J¢
THSTREES R 5~ 10 U/kg, 1 R/d, M2 8 1.
SD K EliA 3% SPT 2 5R BE #7455

1.2.2 fi s 2 O 85K BUR i A A T A 2

2 BRI BH 45 H 2 O B KRB R RS
PrELmY b Y . A A K R A T R bR
TRE, B ROK, BRET G R R R A R SR IR R
AR
1.2.3  HBURA LI

TR 10% 7K 5 SR BRI , 2R B2 1 Rk ik
AEFE R BR, AT T B Jes , 2200 % 2R 0L 3~ 5 mL, 3 000 v/
min, B0 15 min B FZEIME 0.5~1 mL,-20 C
A Al FIEBUL A A R B AL IR
BE P 5 R PRI R i 2, BUIRCE TR K2 1~ 2
cm JBCH T, 0. 9% NaCl #h it J5 T 10% W BE ¥ W 14
L 10% IR ILAS 6 JH, LB RE BLIBIK , —H A1,
AR AR S pm BEEHAY R, U 60 CHE
76 4 h BUE RS
L.2.4 JRbHE(X ) fdr

ARJG 6 &ML 1S A SD R RHFT X Lk
Fr o VLA AR S 7 3 B 900 26 K 0B 3 £ AR A7
Do TILHT 2 PP A4 R I Warden %5 °1 9 X 28 3F 43 J7
2, A AT W o AR LR AT AT A R
1.2.5  F¥fiE % (BMD) a4 & & (BMC) il €

B B I Ay B B o, 7E LUNAR XURE X £R I
WA A P i SR T/ D AR R =, L g Bt
# 1.0 mmX1.0 mm, HIHFHHF 60 mm/s, T T E
5.0 em IS HE, LA 2.0 mmXx2. 0 mm &y A0 X8, ,
A6 BB BMD 0 BMC {H
1.2.6 i A= AL R AR K- 5E

% A ELISA I & & il il 7% BMP-2, VEGF .
TGF-B IGF-1 7K 3, ¥ M3 50] & Ut B 45 20 3% k47
BfE
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MBI RER o BEMLEIRC S DS, TH 808
A M, B S (E .
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2.1 BHGIEE LIy

1P AR H B P LAEWATE , &I i B8 B
WEAER, EERE, AR, CRFRKRES;
EHHFIRAMARE W AT WL, DB A K, R
e, BTG KA HUR S IR R RS R AL E ST 2T
ST, BT R o AL, R T B R B 2B T B
BB e A H AT T B BIE & B i A g S

PEFMAUSE R, REFHEMIE R, FihEES
B, HIrbsEREEE, BFRH . AEH TR0
A BERA KERAAAFT RSS20
4.788+0.225.2.840+0. 134 ,3.927£0. 152 3. 862 +
0.160.4.431+0. 175, RHHABRBFRAEGITABE
P B EREAR(P<0.05) AR IR 24 (BEES R 4 .
BEHAAH B LB AT A E 5T, KL
A HAAARREE(P<0.05), WHE 1,

1 X LMEFHTaaHi
A BFARME LA C HARZIRRA ;D BESRAE G HAA

Fig.1 X-ray observation of fracture healing

2.2 K 4H i BMD fil BMC
R IHH AT AR AT BMD F1 BMC i 2 FEAIL
(P<0.05) , RS2 IR Al R85 R 4 B 2 8 5
Y B BMD F BMC 8555, Hob e ARG I 26
HI R E(P<0.05), WK1,
x1 HAKREE BMD F1 BMC R (5+5)
Table 1 Comparison of femoral BMD and BMC in rats (%s)

£8 5 n BMD/(g/cm?) BMC/(g)
BFARA 15 0.215+0. 045 1.1430. 036
R 15 0.127+0. 020" 0.5640. 023"
RIS 4] 15 0.172+0. 027 0. 980+0. 025
MeEs &4 15 0. 166+0. 031 0. 953=0. 026

WA A 15 0.195+0. 046" 1. 127=0. 030*

E G RFEARLHE, T P<0.05; 5 R HH E, P<0. 05,

2.3 KU AL AT

EHHERFARHANLE BMP-2 VEGF \ TGF-B |
IGF-1 K - 8 3 A6 ( P<0.05) , AR 35 IR 2 41 |
W4T 3 20T 2 B 25 40 34 B 22 8 4 I BMP-2,

VEGF [TGF-B IGF-1 K FE Tt , Hvh A& & 41
T (P<0.05), W& 2,
2.4 K4 ERid 8

i F AR EH B i R B /D BRIE B, AR KRS HE
PIBUEA T, ZE5E AR, B I R & B )
BRG] WG ., R X
B /NGRS A KRR, (A B SRR i 4k, HE S
L, K 8] 7 5T T 4 M M £ 4 AR A0 R, R A
ML B AR/ D T, RURSG IR R A MRS R A
9 B N ACHT 2 HES BN, /N TR T ) i A8
A 2 AR AR B R AT . BR A
RAHFNEL  ARKER, ZHERR, HE5 R EH
¥, 2 PR OB 440 T R B e B SR R DL S L
2.5 FHFEOERD

BMP-2 £ 3RE T A i 4 LML 3%, VEGF F- 22
KIXNTHREHMER LD E RS AN, TGF-B
F BRI T 40 ML SCE 40 A DL K TR S A
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£ 2 A4IME BMP-2 VEGF  TGF-B.IGF-1 /K F b5 ( e/ L, x+s)
Table 2 Comparison of serum BMP-2, VEGF, TGF-B and IGF-1 levels in each group ( pg/L,)

2 5] n BMP-2 VEGF TGF-B IGF-1
TR 15 3.315+0. 403 2,790+0. 330 2. 880+0. 252 5.372+0. 506
kg 15 2.33020.251" 1.545+0. 188 1.510=0. 171" 3.628+0.350"
ARSI R 4 15 2.858+0.327 2. 062=0. 235 2.132+0. 205 4.2500. 402
4T R 4 15 2.723+0.315 1. 965+0. 241 2.053+0. 185 4.346£0. 363
BG4 15 3.105=0. 356" 2.537+0. 258" 2.580+0. 220* 5.070+0. 440"

S RFARM R, " P<0.05; 5 R A, P<0. 05,

B2 HE 3@ 5 i i 7 48 45 1 28 4k (X 200)
WA RTPARMA;B LM C FRFREM;D IS RAE BA M2 0 B/ R, b Br 4l
Fig.2 Morphological changes of bone callus was observed by HE staining ( x200)

IGF-T 3 23R IK T i 27 2 40 M0 5k 4 LA K 4
M. EFABMT AH BMP-2 VEGF  TGF-B,IGF-
1B A RIB R Z L (P<0.05), FARFZ IR R A %

MEE A BES R 24 B £ 4 BMP-2, VEGF,
TGF-B.IGF-1 BRI F &, Hp LIBEEH 2 H
R (P<0.05), WLk 3,

F3 KHEBHAHY BMP-2 VEGF TGF- IGF-1 £kt (% +5)
Table 3 Comparison of BMP-2, VEGF, TGF-B and IGF-1 expression in osteophytes of each group ()

il n BMP-2 VEGF TGF-8 IGF-1
BFRA 15 0.516+0. 047 0.255+0.013 0.2180. 020 0. 359£0. 040
| 15 0.308+0. 028 * 0.140x0.010 " 0.105+0.013* 0.172£0.028*
TR R EA 15 0. 410+0. 030 0.182+0. 012 0. 160+0. 020 0.248+0. 030
Fim s 15 0. 406+0. 035 0.177£0.011 0.155£0. 016 0.250+0. 025
WA HAH 15 0. 488+0. 030" 0.222+0.016* 0.19420. 022* 0.325+0. 035"

EHEFARLAILE, " P<0.05; 5 K4 L5, P<0. 05,

LT R, 2 SRS e,

3 it
Wit EF'W(??H%%‘(%(PTH)IE U P R 4

OPF 2R @& — W HE LA P18 414
AN, WA ZR A RE T2 5, &L
K48 B ) R 40 A TS PR R N
ﬂ?ﬁ*x%ﬁ%*‘@ﬁ%ﬁ%%%ﬂﬁﬁﬁ’ﬁﬁﬁ,éﬂiﬂ@?‘iﬁ

T 5% W 0 O A 0 B R R RN B R

BRSO E Y T, PTH (1-34) ANV % 3B
20 0 488 43 Ak LA N BB D 2T M i R, T B AR
il SR AT S L L A R R A R
EE, AR e A, 8 27 4 kR R AL o B v
TR o 1 R g A W = = oRE S IR i e
Wom R CE sk, AT, R R
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(calcitonin, CT) 275 & A A B EBFE, CT gEM
IR0 i IR R b R = o I D RS G T NI |
il B 2R A R, R R S R R Y
Vide MG E B, P EREEL EEEEE .
W AMIFSE R B CT R AL REVE T B8 40 M, 50 3 aE
B 40 M 354 HE R A, T LR mT R AR B AR e R T,
fEHER/NR R, EEERES . AR
RBHBEFARAHAEI &E IS E BMD Ml
BMC ¥ @ ZE R (P<0.05) , HARFZIRE L FHHR
HPEAHGBAIRERATT AL ES KB
BMD il BMC #F+ i, IBKA A4 A T & 0 3% (P
<0.05), K#EAFHWE /DRI EWD, ERFEH,
HeZ 2L, B0 M B A D I D WL BA 2y
HE/NREL AR, HP SR, RE AN
O R R R R, R T BT 5 S
PTH(1-34) Bt 4 B 45 22 B WA G 3% Jn 22 4 BMD, 7 =
BRI . R E% O g R HOR 55 IR B
A BEAG RS RIR YT A R AL A HF Garden T /R
BT A TR

FI A & 4 E H (bone morphogenetic protein,
BMP) 2Hr@amXcEtEaErErz—, 2%k
AR K- (TGF-B) Z I 1 — 4H £ T e 44 i A
5, B 5 R o Ak ] 75 05 40 B AR L ok AR B 4
F R AR A, A SRR BB A, Hoh BMP-2
1 O 3, BMP-2 HLAG 9 3 41 30F 0] 75 5 40 Mt
HACHEMRER, REFSITAS, IGF-1 &
BT WHEEEAKR T, 25584 K 4k
DA K AR Y . TGF-1 42 15 B 440 e Be ni 4k B 40 Jd
M o Ak I HG B8, RO O R A R AR R B
. VEGF A b HLM Py AR 2 it 48 2 K f 3 B
ERKET EEFTBEESBRTREEZEWNIEN, 1L
4b VEGF 38 %t 8 JE A0 i A B3 0B F , 300 3l 15 4
M b, SR B I B . TGF-B J& T TG # % IE,
TGF-B v #3570 S5 40 3 2 Ak, 48 il i
IR B 2 M 2, R T 280 i A a3 5 Y R
BT R B, TGF-B 8 A) 4R k5 i I B I
W a4t TCF-B i AT 42 3k 43 4k 9 A%
HAMMREEL, AT IR N EMEA . A
R EHA M FEARHA MG BMP-2  VEGF , TGF-
B.IGF-1 /K 7 18 i BMP-2, VEGF , TGF-B.IGF-1
HERILY P ERM(P<0.05) , PARFREH B
B5 R A IR P25 4 35 4 2 B AL I K ST RN o R
AREH AR, HP UK ARG RmRE (P<
0.05),

L b FTA , WOR S5 IR R G P 85 3 8 1 A= 38
HHEA KT (BMP-2 VEGF . TGF-B . IGF-1) #) 15 , &
TR 25 O SRR R AR PR B I R AT L
HHHLAE S HEMRE & s, FEERS
Je— MR IR BT RE , 95 S 2 ol 20 M R 4 L IR 1 Y
HIEAR A, HUIRSS IR 2R I WSS 3R A B S B AL T 1 3T
A R APk E A Y A AR A AR AL LA
LA MR T B A EAE R G R M R S|, W
1, R — 2 B A = A TR X i A B A L Ak
VR AL, JCHR A AR A N1 22 8] B A A A R
A4 )G+ ER AP AT,
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