PEEEGEASE 201747 BE23 B8 TH  Chin J Osteoporos, July 2017,Vel 23, No. 7

860 Published online www. wanfangdate. com. cn__doi:10. 3969/j. issn. 1006-7108. 2017. 07. 005
~ —rer
- -

7 S5 B A BLE 2EL  E  A F H

AWM gEE BAELT KN MHE KIW FR
BRVGHE T ok 4e 4 K D A3 5 N BT BT , B d Wb 723000

hES%ES. R33S5.9 LERIRIRES: A NERS: 1006-7108(2017) 07-0860-04

BE. B WUERASREEZFLEBRHEMARARTARFHNLIG, HBITEAXAREESLELEFFREMEZRBXR,
HE 3 FRMEEREM SD KR 20 B LS A BT AH(Sham 4H) MENHEA(OVX H) ,IEELBREF I AH , REMSEM
¥ e 5 0 52 I 5 M B B % 5% AR B (alkaline phosphatase, ALP) & {7471 & (osteoprotegerin, OPG) fM#Z B F «B Z A FEALHE B
{k ( receptor activator of NF-kB ligand ,RANKL) , ¥ 48 B35 o TR ik 2 B0 3% T AR Sm A 418 S A7 ¥ WA R0 5wl fE f i
KB e A AR E., R OVX A KRG M —# OPG & B Sham H B EREM (P
<0.01), Ifil#§ ALP . RANKL & 8% Sham A B EH# K (P <0.01) ;I L%ERELR B R RAREELS A TRREE BE
BREEH OVX KERE MEEHMERAAMKEE Sham HEFWEL(P<0.01), &i® 3 ARKRIVEELREINTAZR
WEFRGEMRER, BEEEAAREKE S SRENEEMX, AIENE2E S REMIEL BB TNKE.
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Mast cell proliferation in the bone tissue of ovariectomized osteoporotic rats and its pathological
significance
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Abstract. Objective To investigate the distribution of mast cells in the bone tissue of ovariectomized osteoporotic rats, and to
explore the relationship between mast cell proliferation and postmenopausal osteoporosis. Methods Twenty 3-month-old healthy
female SD rats were rand omly divided into sham operation group ( Sham group) and ovariectomized group (OVX group). After 3
months of operation, the serum samples were collected to detect the levels of estradiol, alkaline phosphatase ( ALP),
osteoprotegerin { OPG) , and receptor activator of NF-kB ligand (RANKL ). The femoral metaphysis and proximal metaphysis were
collected to make histological sections. Mast cells were stained with toluidine blue. The number of mast cells were counted per unit
area. Results The levels of serum estradiol and OPG in the OVX group decreased significantly compared with those in the Sham
group (P <0.01). The levels of serum ALP and RANKL were higher than those in the Sham group (P <0.01). Histochemical
staining showed that mast cells were mainly distributed in bone marrow cavity of the tibia and femur. The number of mast cells in
the tibia and femoral bone marrow cavity in the OVX group was higher than that in the Sham group (P <0.01). Conclusion
Osteoporosis symptom appears in 3 month after ovariectomy in 3-month-old rats. The number of mast cells in the bone marrow
cavity is positively correlated with osteoporosis, which can be used as the basis for the diagnosis and treatment of postmenopausal
osteoporosis.
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( postmenopausal osteoporosis, PMOP) ') | 47 41 2% 1
40 R AL 22 BT 5T 3R WA BB 40 B B B RO 5
BERE KM A X, MR KA L FHB HH ML B
HEEEXHRBER BN, I HRRA
REWERERBEFELLSIBERHML . K
M R BT FEAL R T3 B E A F s E B E B
KRNI WEE , 4 25 J B B o P A 2 75 o 1 B
RE R 40 ML A9 38 4, B BB 0 O 40 M 48 A B &5 7T DA R K
B BREAN S W AR T BR 7 ADFR LA KO0 K K
Y2 5 B OB A B A A, MR AT UIE K48 e
e H TREAA KR BE H R 89 A, 5L X 40 M A
R 5 E E A 12 B G ST KSR A T BE 1 .
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L1 ZEzhY

SPF 2 Mk 12 w 5k %2 SD KR 20 2, k&
(245 +33) g, HEWEE RELR Y H.O#Z M
[SCXK(Z)2012-0007 ], FRAsh¥sr SR, HH
Yok, BRI 1w FHITER,
L2 58

7 B — B2 (estradiol , E, ) B P B B2 B8 ( alkaline
phosphatase , ALP) B %% ( osteoprotegerin, OPG ) I
BHEF «B 24 &1k & B & (receptor activator of
NF-«B ligand ,RANKL) ] 52 i3] & 35 14 B t ¥ Mg Bc
YR EARA A, U EEA BRI (Biotek)  f1
WA 140 F HL (Leica RM2235) ({8l B 22 0 B 8
(Nikon) T+ LR 43 H7 % 4t (Image pro plus 6.0)
1.3 BREELRFAR

# 20 2 SD KB4 R FARA (Sham 4 ) F1 2
GRELZA (OVX 4 ), H # Sham 2 10 H,0VX 44 10
R, OVX A KR &% £ H Sl iE 89 77 i S 5P
HEBRFAR", Sham H KRELHEBMFAR, RF 1 w
St OVX R BRBEATIRER S8R Mg S5 d, £
R W N iR ARG S
1.4 [ EEAREMDH

EERIVEE 3 A, A KR CO, RS IR IE
#p kR I, 250 W MLV , R FHBEEK A 1k (ELISA)
K ifn 7 E, .ALP ,OPG RANKL & &, % /™ 4% %
BRI &R B #T.
1.5 FHARARE

K 455 BURCE I T B e R R e TR
A 3. 7% W 2 B P BV IR P E E 24 h, WK
WEET 10% i) EDTA 28 v & ¥ (pH 8.0) i 4T
Ji s (RES TR 2020 20 d EH) o

1.6 B2 2500 K4 M e £ IR 2K

MRESEE RIS, M B A AR AR AT B 2 K A
WA R (5 pm) , R PR E 6 ,95% K
Mo, Bk, &8 LB A R B MM S AL
R4 B 43 A
1.7 RER40H 8938

BNEHEARARR 5 &Y i —3k,
it 5 RBET (10 x 10) B HRFHRAT A
Hr AT A RE K 4, FFoR S 5k U0 A RE Ok 40 i #9253,
7 SR A5 45 40 A K 40 T B fE
1.8 Siit2¥ab#

FIFH SPSS 17. 0 Geit M BB T R E A
B EST MR, SR FHE s bRlEE"R
N,P<0.05 BREFHERITFE L

2 #R

2.1 KHEIM%E E, .ALP OPG RANKL o 5 R
KR E, ALP.OPG . RANKL 4l 25 & fn 3%
1 fim, KBRS LBkJG 3 A, ¥ E, .OPG & &
%5 Sham 41 B 2 [&{% (P <0.01) ,ALP #1 RANKL f
& B3 Sham 21 B FEHM (P <0.01) , M A= AL 48
MEEKBERE LRG3 A SR REMER
F1 FARRMLEFREEMLER
Kl £ (2 £ s,n = 10)
Table 1 Results of serum biochemical markers of bone

metabolism in rats of the two groups (x £ s, n = 10)

4 51 E,(ng/L) ALP(U/L) OPG(pg/mL)  RANKL(pg/mL)
Sham 20.68 £3.48  3.51 +£0.34 4.37 £0.39 0.82 +0.08
OVX 5.73+0.54 5.20 £0.41 2.51+0.13 1.32£0.10

2.2 HEKRMMEHSAMRIES
KERBERABMA S HEALA -, ERAKE
B AT SRARTE , MR N AR R4 6 0 S e R
BOHFAENBR NS, HES MR TEHA D, HE
BRE BREBHASTHAHRHEDTERE, €5/ R
RICAE K4 4 A (B 1) 6
2.3 EEFREMARBHAARERHELEE
Ak,
KRIPEFEGRS, BE JRE T 8w IR K4 R
HEE Sham HBHE HERREASKITFEX
(P<0.01), OVX H KB BHLERUMMEEA RN
Sham A9 5 %, LR EHRH, KRB EREH
ERANMHMEKEHER, FHLERAEEER
HIBEE, Wk,






T EE R AR

2017 7 A% 23 % 7H  Chin ] Osteoporos, July 2017 ,Vol 23, No.7 863

osteoporosis. Chinese General Practice, 2009, 12 (98 ) : 1744- (101 AREWS, FA 7, F8. SD KR4 ZB)E B RGN ER Y
1746. (in Chinese) R M E. IR 5 LR M A 443K ,2016,32(1) :49-52.

[ 2] Brumsen C, Papapoulos SE, Lentjes EG, et al. A potential role Qi SS,Wang YJ,Xin W. An animal model establishment of SD rat
for the mast cell in the pathogenesis of idiopathic osteoporosis in with women postmenopausal osteoporosis. J Clin Exp Pathol,
men. Bone, 2002, 31(5): 556-561. 2016,32(1) ; 49-52. (in Chinese)

[ 3] Chiappetta N, Gruber B. The role of mast cells in osteoporosis. [11] R, Tk XHF B B EL 08 RENER KR
Seminars in arthritis and rheumatism,2006,36 (1) :32-36. FEANELETERAAMEENEW, PEERENSE,

[4] EA&EZ, I, NER. B K M5 ALK 40 L3 A 5 B 5T 2016,22(2) :150-153.

JB. ESNEZFEBRBES9M,1992,18(4) :198-202. Qi SS, Wang YJ. Effect of estradiol benzoate on endometrial
Wang GZ, Zhang BC, Liu JH. Research progress of mast cells morphology and the number of uterine mast cells in the rat model
and mast cell hyperplasia. Foreign Medical Dermatology, 1992, of postmenopausal osteoporosis. Chin J Osteopor,2016,22(2) :
18(4) ;198-202. (in Chinese) 150-153. (iin Chinese)

[ 5] Sperr WR, Valent P. Diagnosis, progression patterns and [12] Narita S, Goldblum RM, Watson CS, et al. Environmental
prognostication in mastocytosis. Expert review of hematology, estrogens induce mast cell degranulation and enhance IgE
2012,5(7) : 261-274. mediated release of allergic mediators. Environ Health Perspect,

[ 6] Abramowitz JD, Weinerman SA. Osteoporosis as the sole 2007, 115(1); 48-52.
manifestation of systemic mastocytosis in a young man. Endocrine [13] Urist MR, McLean FC. Accumulation of mast cells in endosteum
Practice, 2012,18(6) :158-161. of bone of calcium-deficient rats, AMA Arch Pathol, 1957, 63

(7] UM e, EHE, % ZMREHELLE T RAL (3) :239-251.

BRI FREN. PESERE,2014,50(2) ;27-29. [14] Tesar R, Notelovitz M. Bone and vaginal mast cell population
Qi SS,Yang YQ,Pang TT, et al. A successful surgical procedure changes associated with calcium deficiency. Calcified Tissue
of rat ovariectomization for establishing an animal model of International ,1983,35(4) :221-226.

womens postmenopausal ostecporosis. Chinese Journal of [15] Goldhaber P. Heparin enhancement of factors stimulating bone
Veterinary Medicine, 2014,50(2) :27-29. (in Chinese) resorption in tissue culture. Science, 1965, 147 (3656 ) ;407-

[ 8] Frame B, Nixon RK. Bone marrow mast cells in osteoporosis of 408.
aging. N Engl ] Med, 1968,279(12) :626-630. [16] Relea P, Revilla M, Ripoll E, et al. Zinc Biochemical markers

[ 9] Fallon MD, Whyte MP, Teitelbaum SL. Systemic mastocytosis of nutrition,and type I osteoporosis. Age Aging,1995, 24(4):
associated with  generalized osteopenia: histopathological 303-307.
characterization of the skeletal lesion using undecalcified bone (Y ks B /9. 2016-12-13 ;& 1] H #§:201701-11)
from two patients. Human Pathol ,1981,12(9) ; 813-820.

(- 5 850 50)

[15] &%, 8EH. FRERARMNEEREA-4 BRREFS (17]  Ff,3KRHLBRARE 5. VBN AMXERETXTRK
UL Ak, P EEZFEFEIE ,2009,29(19) :2462-2464. BTEMEL PEARTEFR,2013, 17(22).4084-
Hu J, Zheng HX. Signal transduction mechanism change of bone 4090.
morphogenetic protein4 ( BMP4 ) in osteoporosis. Chinese Fang H, Zhang RK, Chen YX,et al. Expression of mechanical
Journal of Gerontology, 2009, 29 ( 19 ): 2462-2464. ( in stress related genes in subchondral bone of rat osteoarthritis
Chinese) model. ] Clin Rehabil Tis Eng Res,2013, 17 (22) :4084-4090.

[16] Litvin J, Selim AH, Montgomery MO, et al. Expression and (in Chinese)

function of Periostin-isoforms in bone. J Cell Biochem,2004,92
(5):1044-1061.

(s B #. 2016-04-05; f& 51 B #7:2016-05-01)





