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Effect of ovariectomy on the morphology of the fracture healing callus in Sprague-Dawley rats
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Abstract: Objective To investigate the effect of ovariectomy on the morphology of fracture healing callus in Sprague-Dawley
rats. Methods Fifty-eight 3 — month-old female Sprague-Dawley rats were randomly divided into 2 groups, with 28 rats in each
group. Rats in the experiment group received bilateral ovariectomy (OVX) to establish the osteoporosis model. Rats in sham group
received sham operation, and received bilateral osteotomy in 4 weeks to establish the fracture model. The status of the fracture callus
in both groups, including the area, the content, bone mass, bone mineral density, calcified area and rate, and bone formation rate
was analyzed using QCT before the fracture and 6-week and 16-week after the fracture. Results Ovariectomy resulted in the
decrease of bone mineral density in the femur of the rats, and the difference was statistically significant comparing to the control
group (P <0.05). After the 6 weeks of the fracture, the bone formation rate and the area of the calluses in OVX rats were higher
and larger than those in sham rats, but the calcified area and rate were not different comparing to the control. The composition of
calluses was mainly woven bone in the experiment group, which was significantly different to the sham group (P <0.05). After 16
weeks of the fracture, there was no difference in callus area and composition between the 2 groups (P >0.05). The osteoclast
surface and number in OVX rats increased, with statistical significance ( P <0.05). The bone marrow area increased and the cortical
bone area decreased in OVX group comparing to those in sham group, and the differences were statistically significant (P <0.05).
Conclusion OVX-stimulates bone turnover thus accelerates the progression of fracture healing.
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Table 1 The weight of SD rats (x +s) in each group
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Table 2 BMD of SD rats (x +s5) in each group
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Fig.1 X-ray of the rat femur. External callus
formation was seen in all fractured femurs.
Fracture line was visible in almost all the femurs in
6 weeks, and the callus in OVX group was more
obvious than that in sham group. Fracture lines
disappeared in all femurs in OVX group in 16
weeks, but some fracture lines were still visible in
sham group. There was no difference of callus

between the sham group and OVX group.
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Table 3 Parameters of bone histomorphometry of SD rats 6 weeks after the fracture (x +s)

WEE  HEE 2= e A
. I [ B
v oma R i el bl Hodhw Bk HH B
SMEH Emmm o - P HP T 1 ) e - 5 %
sl AR B ey e e PCERE WBUETSLfok D
" o Ct. Ar M. Ar y HoH MS/BS MAR  BFR/BV
TA (mm°) (mm”) (mm?) (mm?) lamellar woven [ER i N. Oc/BS (%) (mm/d) (% /%)
mm mm /CaAr /CaAr Oc.S/BS ¢ ) v e v
(%) (%) (%) pm
R4 16.7 = 9.2+ 4.0+ 3.3+ 521+ 48.0 = 3.04 + L66x  0.212x 264 o o0
Sham 0.8 0.8 0.2 0.1 8.0 8.0 0. 62 0.39 0.028 0.31 =
FAH 2.8+ 15.4 = 3.4% 4.1+ 26.2 + 73.8+  4.03z .92+  0.252+  2.96% 809 +
0ovX 2.18 2.18 0.3 0.25 6.1° 6.1° 0.49 0.28 0.029 0.21 138%
. ST EIA S, P <0. 05
5Compare to Sham group, P <0. 05
F4a4 FUARE 16 FRRBMALTESIT EH4SE (v £5)
Table 4 Parameters of bone histomorphometry of SD rats 16 weeks after the fracture (x +s)
W2 WA R A
- B L 4 | =1 ) ,
e e R g BT UG AR g W p
AEE AR - - SETE] SER) TS T 4 ; T -
b (g [k y p : R ) s i
[iagsat Ca. Ar C vadsd vadad eEE) P [EE;da
5 ) t. Ar M. Ar iy BT MAR BFR/BV
TA (mm”) (mm”) (mm?) (mm?) lamellar woven Epgd N. Oc/BS MS/BS (o F) (% /4F)
mm mm /CaAr /CaAr Oc.S/BS Lm) (%) m ’
(%) (%) (%) »
XA 16.3 = 9.3+ 3.4+ 3.6+ 98.5 + 1.5+ 2.30 + 119+  0.348+  2.19% 324
Sham 1.8 1.8 0.3 0.2 0.9 0.9 0.38 0.19 0. 055 0.25 80
FARHE 146+ 8.2z 1.7 + 4.6+  100.0 % 0.0+ 3.52 .82+  0.476+  2.21% 528 +
OVX 1.2 1.0 0.2% 0.2°% 0.0 0.0 0. 545 0.24% 0.044 0.14 68°
S EIAI S, P <0. 05
5Compare to Sham group, P <0. 05
OVX £ BMD F[&(F2),

3 itig

WA A A i % AR, RE AR AR
£ 60 1% 1 5 T 8 S a5 A A ) L ES RO
SRR B PG R A B R OR T B, B Rk
W R RS L R BRI R B S R K
SPREAR AT LAWY S B e e R R E 5 A
25 PMOP 1) = e 4 B 5 AR i R A B AL =2 A
J2 F i % AN AT SE 1) PMOP Shiis o)

AHESE B~ OVX AL 76 A [6] B 401 B BMD #8¢
Sham HFEAS, 147 6B BB AAA B ARIARE . (HAS [A] B 40
BMD PR IR R AEAE 22 R, BTG 6 JE R4
BMC KEHE, i OVX 4 Ca. Ar KT Sham 4,
FHTA B, BMD TR a5 16 JE B, 4 Ca.
Ar . TA KREAME, OVX 41 BMC ik T Sham 41, #i

REH: B8 SCHRR T8 B g b B 3 @ A AR N
R 3 B T A B 22 B P R
P B A AR 1 22, D RIS BR 5 T AR 40 B A
REAG, DIBEANTE R, L S BUNRE i o Bk
5B IR AT AV 3 A B AR AR A BT A R R
%, PR R AR X PMOP (5 H B
BT Bos B /N R TR S5 OE R
2 ATREXT BT A A A — R AR

FA BT AS ) I 30906 B0 60 2 4O 5
ESWIETIISE . BIr)G 6 B OVX 41 BFR/BV
Sham N4, H Ca. Ar I K F Sham 41, 2 7 H
it L (P <0.05), {A/Z OVX 41 MS/BS K&
MAR 5 Sham JG i 3 22 5, H H-B 90 o DL w21
HE(73.8 +6.1% ;P <0.05) (F£ 3 .#£4), #nR



12 o R B R 2

201541 HE521 55 1 Chin ) Osteoporos, January 2015, Vol 21, No. 1

G EETRR AT DO A B e pE B L {2 OVX 41
W A 5 Sham 4HAH b TG i 3 22 5%, 5 4 & i
DA BB R 2 R B T RE X 0B o 5 3
S, BTG 16 J8 OVX ZH KB Ca. Ar BRBT)5 6
JEI RS B R R, 5 Sham 41AH H 22 7 KRB B4 2F
I HA NS S Sham 4H—3, BILIAUZ B M
F . AT OVX 41 Oc. S/BS M N. Oc/BS #; Sham #1
W, 2R AGITFE X (P<0.05) (%4), &5
OVX ZH B 37 71 W 00 15 i W5 WA ol s 3okt 2 % R 2L
hpe, 1 s OVX 4B 5 16 FERHE 72k 3t
ARV, ] Sham 25 HrERATE 0] UL, FATT4HE 000 B 5L
VIBR FBOR B et s e BRI B W ek 2
5Ly N NI TK i = /TR 2 A R R = T U= L
B R, T RE S EE A A A

5 Sham ZH A L, OVX & )5 16 J& I &
M. Ar #K,C. Ar Bl Z R A ST FE L (P <
0.05) (% 4), I HBFHE 16 IS, OVX 4 K&
BMC .BMD # Sham ZH &M%, 2 S A GIHEE X
(P<0.05), #7505 97 Br 76 n 8 37 & 4 19 W)
I, AT RE S5 i G BT S m T AR . 7
=X BT A A TR TIN

ARIFFAF EAFEAR R Z AL 15 8, ANl 5P 5
VIBR G RERARES K F X R, 2R A5 IHE X
(P<0.05), %5 OVX HAMigE=, KEMAN
e S BEHE AR SE " OVX 4L A 38 i 23 38
Jie A B A (9 7 3, A AT R BT A

g5 b AT & B D) bR BOK B4 5% 5 T
FAREAE IR T 57 300 B i T B e 3O - A A, ke
A X EAT A ARSI ER . (B 5 R,
UE ) R N Wi = g il A 128 NN DIk =g = A ]
FRBEAS B B o B %8 BE R, AT RE XS B P e B2 3
SO, AR SCEE TS BN SRR B0 = B e i BRIk
BT AR,

[ &2 % x #® ]

[ 1] Taskale MG, Sermez Y. Osteoporosis and Its Relationship with

[13]

Various Risk Factors in Postmenopausal Women in Denizli
Province. Turkiye Klinikleri Tip Bilimleri Dergisi, 2010, 30
(6): 1958-1964.
Inderjeeth CA, Foo ACH, Lai MMY, et al. Efficacy and safety
of pharmacological agents in managing osteoporosis in the old:
Review of the evidence. BONE. 2009, 44(5) . 744-751.
Namkung-Matthai H, Appleyard R, Jansen J,et al. Osteoporosis
influences the early period of fracture healing in a rat osteoporotic
model. BONE. 2001, 28(1) : 80-86.
Wang Jian-wei, Li Wei, Xu Shao-wen, et al. Osteoporosis
influences the middle and late periods of fracture healing in a rat
osteoporotic model. Chinese journal of traumatology = Zhonghua
chuang shang za zhi / Chinese Medical Association. 2005, 8
(2): 111-6.
Wang ling zhu. A observation on postment opausal osteoporosis
on fracture. J Bengbu Med Coll, 2010, 35(8) : 814-815.
Wheeler DL, Eschbach EJ, Montfort MJ, et al. Mechanical
Strength of Fracture Callus in Osteopenic Bone at Different Phases
of Healing. Journal of Orthopaedic Trauma, 2000, 14 (2) ;86-
92.
Toshikazu Kuboa, Toshiki Shigaa, Jun Hashimoto et al.
Osteoporosis in-uences the late period of fracture healing in a rat
model prepared by ovariectomy and low calcium diet. Journal of
Steroid Biochemistry and Molecular Biology. 1999, 68:197-202.
Xu Shaowen, Wang Weijian, Li Wei, et al. Effect of the fracture
healing in osteoporosis rats. Zhong hua yi xue za zhi. 2004, 84
(14) : 1205-1209.
Seeman E. Invit ed review: pathogenesis of osteoporosis. J Appl
Physiol, 2003, 95; 2142-2151.
Thompson DD, Simmons HA, Pirie CM, et al. FDA Guidelines
and animal models f or ost eoporosis. Bone, 1995, 17 (4):
125S- 1338S.
Kalu DN. The ovariectomized rat model of postmenopausal bone
loss. Bone Miner,1991,15.175.
Kinunel DB, Recker RR, Gallagher JC, et al. A comparison of
iliac bone histomorphometric data in postmenopausal osteoporotic
and normal subjects. Bone Miner,1990,11:217-235).
Gray JM, Wade GN. Food intake, body weight, and adiposity in
female rats; Actions and interactions of progestins and
antiestrogens. Am J Physiol. 1981, 240.F474-E81.

( Wk B 3:2014-10-27)



[HRREE....

SR SRVIBRXT SO A T B i SR

(= s, HkAE,  %fH,  FXi, Mashiba.T, Mori.S, Cui Yunpeng, Cao Yongping
, Liu Heng, Wang Rui, Mashiba T, Mori S

== e

W b T g 1ETIE]

YL A4 Chinese Journal of Osteoporosis
E, B 2015 (1)

SIA SO I A . H K. X fH. F 5. Mashiba. T. Mori. S. Cui Yunpeng. Cao Yongping. Liu Heng.Wang Rui.

Mashiba T.Mori S G SRS SOl BT E- i A (K T8 30] - p 8 sigika 208 2015 (1)



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz2015010003.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b4%94%e4%ba%91%e9%b9%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e6%b0%b8%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%81%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%91%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mashiba.T%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mori.S%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cui+Yunpeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cao+Yongping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Heng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Rui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mashiba+T%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mori+S%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b4%94%e4%ba%91%e9%b9%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e6%b0%b8%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%81%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%91%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mashiba.T%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mori.S%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cui+Yunpeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cao+Yongping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Heng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Rui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mashiba+T%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mori+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz2015010003.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx

