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Study of bone histomorphometric changes at regular intervals in OVX rats LIl Xiaoging . CUI Liao . WU
Tie . Department of Pharmacology . Guangdong Medical College , Guangdong 524023, China

Abstract: Objective  To study dyvnamic changes of the bone histomorphometric paramelers at regular intervals in
rats after OVX. Methods Seventy-two female rats aged 4.5 months were randomly divided into two groups
according lo the weight. Each group was subdivided into sham and OVX group. The mean weight was (256.3 +
25.3) g.Tetracyeline derivates and Calcein were administrated to each ral on two separate occasions 1o label sites
of bone formation. Each group were sacrificed at 0.4 w.12 w.18 w.The undecalcified longitudinal proximal tibial
metaphyseal sections were cut and slained for quantitative bone histomorphometriy . Results ~ The cancellous bone
volume was relalively stable in sham rats, but decreased in OVX rats at 4 w.8 w,12 w and 18 w after ovariectomy .
The trabecular bone volume reduced at 4 w after ovariectomy . and then slowly decreased to a constant level from 8
w to 18 w,while the bone mass kept relatively stable:both bone formation and bone resorption increased markedly
initially and then reduced slowly and bone turnover increased . The maximal significant increase occurred during the
4 w.Conclusions The bone mass at 4.5 M ~ 10 M in sham-rats keeps stable;but the trabecular bone volume in
OVX rats decreases quickly during the first month(4 w) ,and the initial rapid phase of bone loss is coincident with
the maximal increase in bone turnover. At later times postovariectomy , trabecular bone mass appears to stabilize as
bone turnover declines. These findings emphasize the close temporal relationship between increased bone tumover
and the development of osteopenia in OVX rats. The postovariectomy-one-month rats can be chosen for study of the
preventive effect of drugs on osteoporosis.

Key words: Ovariectomy; Different time: Bone histomorphometry

TREMEARNEE. &
e, A B FHRAPFFEIHE R

EWEARBRAMER R AR —,
HE MM e A — DB eRd, ®A

it HHESHNE
R E5 8 N L B

FERRBEA B RAKHE . MEIEARMEHEER

EeTWH . BT AEEOGTYm A RS [ #h ¢
feF . 524023 HIL.) REFERIHHPE BT W) T
EIREE . £E ., Email:anny . lin@ 163 . net

B C A RIE L (HE N A AR GE AR S5 A



428 PEERARAL 2005 F

11 A% 11 # 4 4 8 Chin J Osteoporos, November 2005, Vol 11,No.4

1 #HEMAE

S
UM E (L@ EE ) Mg R FHAL

¥} ( Masson-Goldner Trichrome; Poncean Fuchsin Stock ;

1.1

Phosotungstic acid-Oragne; Light green) % £ 24 Sigma.
USA P ff .
1.2 EZ{LEF

{6 3 &5 ( Buehler LTD.USA) , ¢ B sh E{R 5+ 1k
ST, AL EE b2 B OB F OO B B (Nikon, H
) BFER, HFEVIAEES &0 ERF
CKSS"AR AL AE A (USA)
1.3 ¥y ad

2H 45 Hip sD KRR (T REFRER
PRt A F(256.3£25.3) g, HFHEGE. %
RERVL AL I HZEBEKES . rfashP e 24
~28 C,@ KB, 8EHE 60% ~70% M A& 1T 1
FOAMBK HE. BRERE WG ERE 04,12
Fl 18 w 7 9 S i (] B 4 o f b #E R B o TR il

B2 B T a i E
1.4 HHBIE & AR

BB RXEMAAIERSE 14,13 d FIFE 4.3 d
BT 925 T VU £ B Caleein 3130 WA TE B EHEIE

AR FEFRIE . &L Ra AR R G KA. 77
B AR B AL P R B A 2R 2 T B R K
PEH L B E T 10% PBS f& /R AR 12 h, fREE A
AU R SR AR S VAL 4 pm E R
F1'8 pm IR, B 17 Masson-Goldner %% 1, J5 Jy i
1T AgNO, e 5 HEH &% 1 mm b F I S 4 mm
EEASETEALEE SR & W& ik it 8
ARBURRIRE - . B48ELSTEEHESH
P RMEEMNSE— /R E T8 (%
Th.Ar); RBEF S S —&F /N RRE (Th. Wi),
H/NVEEE(TO.N) B /DR EE (Th.Sp). F1EH
HuEEEER S8 i MK ar| (L.
Pm% ), B AL TR (MAR) , (L B /DR B K F T8 WL
R (BFR/BS) . B0 F7 /]y 2 1 BUE T2 L% (BFR/BV )
LS E el R R =R A S DR 3= g O ¢
(Oc.N) B H A0S K A 77 % (% 0c.Pm) .
1.5 #itghbr

BRI s bR 2 (2 = ) o AR AR
EFnth.P<005s AEF.P<0.01 ZEZRAEE
.

s

FSTE PN i AU S

2

2.1

F1 LHEEARREREKEERNERE
o1 91 & (g)
0w 2w 4w 8w 12 w 18 w
Basal 256.7+14.7
Sham 248.1+24.0 260.0 = 23.0 272.5+£28.8 268.9x15.3 275.0+26.1 340.0 + 30.0
Ovx 258.8+22.6 285.6 £ 26.9 308.8 £20.0° 341.3+29.0° 356.9 =+ 31.47 450.0+25.5°

TG B HE P<0.05.7 P<0.01

M1l W A ELEWEA KRN ER
BHBEFARAAARGKES N BELME4wvEKR
RikEmER 62 ¥, Bn LmEE KRIKE
HEHI:Ovx 12,18 w4l Ovx 4 w i R KRR K
RA AR E 5 1% K B — R Bl B (] 38 Jin i 356
2.2 BitEYFBRESHEMN LR E2.
®2 LG AR EEARTIFEHES RN EL

HE Th. Ar Th. Wi Th. N Th.Sp
il (%) (ym) ( #/mm) (pm)
4.5 28.2=:3.1 54.9:1.7 5.1:0.4 141.1+ 16.6

5.5 11.24+3.33% 49.86+£5.00 2.25:0.617 420.65+120.15°

7.5 8.64+2.62°758.3726.50 1.48+0.4177661.36+196.18°°

9.5 7.75:4.1°7 58.7+5.2 1.15+0.5° 664.0+ 27.37

H.H 4SS HEHE P<0.05." P<0.01:555 HEEHE P

<0.05

BESHM T HE2 AT, LIIHE 4 w(s.5
AHi&) 12 w(7.5 HE) 18 w(9.5 A A KRS
SLH FF 4R B R RE S B B, Th. Ar% BEAIC, Th. Wi,
Th. NFEE.Th.Sp M, 2R A EFEH (P <0.01).
FZHIE 12 w(7.5 AR M 18 w(9.5 HIB) 4l AR 5 4
w(5.5 HE) IR BB B HE , Th. Ar% FEAC, Th. Wi,
Th. NFEC, Th.Sp i, Z 7 H 8 FH (P <0.05).
EE 12 w75 AR KR Y 18 w(9.5 HB)HK
RE EHE . Th. Ar% FEAL, Th. N FEAX, Th.Sp # /.,
EREREHE(P>0.05). #5098 5B A B [E]
HE AREFEELEN. BN RERR D, F/DE
WEALTEFA wEEE(12 wNER. Hb ik
bR ELAT 4 w B ] N R RN 2, B ST R 0818
2.3 HitEYHESHMEHRR LI L4,



PEAEaEAE 200F 11 A% 11 EFE 45 Chin J Osteoporos, November 2005, Vol 11.No. 4 429

F3 AWESAEAFERE B AR Z R E L

=¥ L.Pm% MAR BFR/Bs BFR/BV
(m) (%) ( mem/d) (mem/d ™ 100) ( % /vear)
4.5 12.7+34 1.3£0.1 16.7 £5.4 183.9 +59.8

5.521.09=6.68" 1.50£0.19 31.60+11.38° 392.33 +156.49°
7.527.06+6.06° 1.39+£0.26 37.25:9.34" 387.59+81.15"
9.5 28.3+2.8° 1.13£0.2 384 +£5.1° 396.7 +52.4¢7

F.545 A P<0.05.7 P<0.01
x4 HZHEE KRR EEERIESEWEL ()

A T AME 0N Oc . Pm
(m) (w) ( #/mm’) (%)
4.5 0 3.5+1.0 0.76+0.27
5.5 4 17.67 +3.99° 2.44+£0.70°
7.5 12 19.55 + 5.87° 2.06£0.52°
9.5 18 18.5+£0.37 2.48+0.13°

F.545 A P<0.05.° P<0.01

HE3 R4, LOIE 4 w(5.5 HiFE) 12w
(7.5 AR A 18 w(9.5 A i) 41 KRS 558 FF i
Wl B A SR, RBEATE S S8 A m L R
MERKHSEE TS EFAREHE(P<0.01),
PR LINEITAT 4 w A B R B IR AR S LB
AT @ B R ESH LOIE 12 w(7.5 Hi) M
18 w(9.5 A AR5 4 w(5.5 HEE)H NB A3
EERE . FREATEEE HERLE B
(P>0.05) LBHE 12 w(7.5 JJ#E)HRKHE 18w
OSHB A AR ESH LK, GG LEE
HEHER LB EN(P>0.05). HEENBIERS, L
5 8L A RURY B T AR IR AR KRR R AR
3 itie

MIERFEE R W, KL HE AR 4.8.12 w
W18 w R EERIE N 28 B P Ea {F AR .
HOCERE, 5EFE KRR, KEEWER 3 w ik
Fakm, gk ERSaEgm . (FEEE
HMEFX—HE " . XFARLWEL HHRE
ARG A . ARS8 K B 25 01 8L Bl A (] 4 8% 04K
FAL N RS R UGEY] 71X — 1.

MBI FEEE R, KR ERRE
412 wik 2 18 w, G AN F AH L, & AR
K IEEEW R AAF/NREER D, 7+ E Y
s EEE 12w 54w . AR D X TFER
BT /R ECE L B BR [E] BE I S ST {H K R
FAREAME R EC D E R . KR LR
fE B & RIS R RN, AR R L,
FPMREREAETF@wWEER(R2wHBEHH
W JoBRHLAT 4 w B ] R FRAR R R

METE ST 22 B S SO I 52 1 3l
EREFETE L.Pm% (K ERICFAK A 7750 . MAR
(EFH L UIRIE)  BFR/BS (B K EF/NE£E I
B, BFR/BV (B0 /i i B ) L aX
e S5 bR B RE BB B T RS 775 O NCHR(L /DR |
BB E A8 ) F 9% Oc. Pm (807 /2 Tl AR
% A e S O ) BB B R TR A B T BR R L
TR N, B R s, Ron B B Tanizawa
FOMEOKRALE 2 MEHRRE N - HE
53] 30d. Wronski %5 BF R B £ KR LR
14d BV o] W a S 445 4n T &, A OP LS 35d ik E i,
ZIGEHEAR. NI SCR A 1T W, AR 2 6P
BEAMARESETAHE, L.Pm% MAR (BFR/
BS . BFR/BV . Oc.N Fl% Oc.Pm ¥ 4 A [a] #2 /¥ ) 4%
L BNEE A R A A S, B SR ERE
gEBESEEN, KR LWEEFRIE THIE
A, DT S B0CH R /N R BRI g B R
s EREEBERHG WERMGH(2wWER
B S LU RO BTSSR — B0 . B KRR
2550 805 B WG BR, gk (B R R R B WS B
B AR B R R A HERE, LR B KR
I BRI 1 B R BT P AR, 450 2L OF LIS B E AR
I WU b th 52 81 H & 0 2 om B 54 L A
TE2 S0 - Wl A B PR -

KEEWEGH THREAL, WIS T 7
JER, B s S B R A, SRR R E
LDk R VR ER-@ CECY =R = R NORSIE 7L R Y I rd
FF 258 Bh i 1 JoT B 4 80 5% 55 G5 1) W 5 L X R K
R A] LR 5 R R R R 0 Rl IE R
ryxE . MR LR 5 LR F . JRAT T it 8L R oF
TR A R R AR 1 TARM K
R ARSEAEETESSHTEMETRE,
PLGE FIRATHE 47 b WL 25 1) 24734 -

[ 8 % X & |

" 1] Baron RA,Vignery A, Neff L. et al. Processing of undecalcified bone
specimens for bone histomorphometry. In: Recker RR. ed. Bone
Histomorphometry: Techniques and interpretation. Florida: CRC

Press, Boca Raton, 1983.

ra

| Jee WSS.Inoue J, Jee KW. et al. Histomorphometric assay of the
growing lone bones . In: Takaski H, ed. Handbook of bone morphology .
Niigata City . Japan : Nishimura, 1983 . 101-103.

03] HuSC,Chou YC, Liu JY. Fluctuation of serum leptin level in rats

after ovariectomy and the influence of estrogen supplement. Life Sci,

1999 .64 :2299-2306.

(T 55 466 1)



(RS 420 11)

La]

A LS PECRSWE B AE LK. 199.100-
102.

EREFHFERELEAMT O R ELENMERE S HAE
7. Ak 50 BT RE ik AREE L 1993.366-369.

Tanizawa T.Yamaguchi A, Uchivama Y. Reduction in bone formation
and elevated bone resorplion in ovariectomized rats with special
reference to acute inflammation . Bone , 2000.26:43-53 .

Wronski TJ. Dann LM, Scott KS. et al. Long-term effects of

ovariectomy and aging on the rat skeleton. Caleif Tissue Int.1989.45;
360-366.
Wronski TJ. Walsh CC, Ignaszewski LA . et al. Histologic evidence for
osteopenia and increased bone turnover in ovariectomized rats. Bone ,
1986.,7:119-123.
Whitfield JF.Morley P. Wllick GFE. Stimulation of femoral trabecular
bone growth in ovariectomized rats by human parathyroid hormone
(hPTH)-(1-30)NH(2) . Caleif Tissue Int,1999,65:143-147.

(Wi ¥ F 8 : 2004-08-01)



