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Estrogen effects on interleukin-1 expression in alveolar bone remodeling of
osteoporotic rats

Wang Xiu-he', Wang Chang-qing®, Zhu Yu-ping?, Zhang Xiao-dong’ ('Health Institute of China North
Industries Group Corporation, Xi'an 710065, Shaanxi Province, China; 2Changqing General Hospital,
Xi'an 710065, Shaanxi Province, China)

Abstract

BACKGROUND: Currently rats are the most frequently used animal for the models of osteoporosis and
ovariectomized rat models have been widely applied due to ovariectomized female rats are similar to human body
in bone mineral density changes and response after estrogen administration.

OBJECTIVE: To establish rat models of osteoporotic tooth extraction wound healing, and to investigate the effect
of estrogen on the interleukin-1 expression and distribution in the remodeling of osteoporotic alveolar bone.
METHODS: Sixty-five purebred female rats, 3 months old, were randomly divided into two groups: osteoporosis

model group (n=40; ovariectomy under general anesthesia) and sham operation group (n=25; fat tissue around Wang Xiu-he, Health Institute of
ovary was removed). After 8-week feeding, osteoporosis models were established and the left upper molar was China North Industries Group
pulled out under general anesthesia. Histomorphomeric parameters test was performed on the jaw bone. In Corporation, Xian 710065,
osteoporosis model group, 15 rats were randomly selected to give subcutaneous injection of estradiol benzoate, Shaanxi Province, China

as the estrogen treatment group. Immunohistochemical method was applied to observe the interleukin-1 qarxiu2008@163.com

expression in the remodeling of osteoporotic alveolar bone.
RESULTS AND CONCLUSION: After ovariotomy, the amount of trabecula decreased and the medullary cavity of Accepted: 2013-08-13
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the bone became larger, the jaw bone intensity decreased. After administration of estrogen, the positive expression of
interleukin-1 was reduced as compared with osteoporosis model group. Experimental findings indicate that, osteoporosis
can be detected in Sprague-Dawley female rats aged 3 months at 8 weeks after ovariotomy, and administration of
estrogen can obviously decrease interleukin-1 positive expression in the remodeling of osteoporotic alveolar bone.

Subject headings: osteoporosis; estrogen; ovariotomy; interleukin-1

Wang XH, Wang CQ, Zhu YP, Zhang XD. Estrogen effects on interleukin-1 expression in alveolar bone remodeling of
osteoporotic rats. Zhongguo Zuzhi Gongcheng Yanjiu. 2013;17(46):8012-8017.
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Table 1 Comparison of bone histomophormetry results in
osteoporosis model group and sham operation group

at 8 wk after modeling (xts, n=5, um)
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Figure 1 Analysis of bone histomophormetry in osteoporosis

model group and sham operation group at 8 wk
after modeling
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Table 2 Stained image analysis of interleukin-1 at 1 wk after

molar extraction (xts, n=5)
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Figure 2 The positive interleukin-1 immunoreactivities

observed by light microscope in sham operation
group at 1 wk after extraction (SPA, x400)
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Figure 5 The positive interleukin-1 immunoreactivities

observed by light microscope in sham operation
group at 4 wk after extraction (SPA, x400)
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Figure 3 The positive interleukin-1 immunoreactivities

observed by light microscope in osteoporosis model
group at 1 wk after extraction (SPA, X400)
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Figure 6 The positive interleukin-1 immunoreactivities

observed by light microscope in osteoporosis model
group at 4 wk after extraction (SPA, X400)
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Figure 4 The positive interleukin-1 immunoreactivities

observed by light microscope in estrogen treatment
group at 1 wk after extraction (SPA, X400)
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Figure 7 The positive interleukin-1 immunoreactivities

observed by light microscope in estrogen treatment
group at 4 wk after extraction (SPA, X400)
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Figure 8 The positive interleukin-1 immunoreactivities

observed by light microscope in sham operation
group at 8 wk after extraction (SPA, X400)
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Figure 9 The positive interleukin-1 immunoreactivities

observed by light microscope in osteoporosis model
group at 8 wk after extraction (SPA, X400)
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Figure 10 The positive interleukin-1 immunoreactivities
observed by light microscope in estrogen
treatment group at 8 wk after extraction (SPA,
X 400)

8016

3 11i£ Discussion

I B AR BT S0 0 1 2 0
B0, DR AR B SR 2555 1 TS )
WD FLATHO R 05, MU KA 5 1 O
FARUAFAESE A, F ATRCBUM ARG, Bt T i,
SEIEIHT, SLRHIOBE. A3 A B,
LR LSS0 77 S T T T A 2
O RS RNIHAR S . SR BRI T
LWL, P R TR RS
i LR, SR AR 0 R R
AL M. ALY A RS EOR R
R BRI BB RS TR AT
R T i, A B T BB R W R
AL H AL, S ST TR 1) 6
R BRI, P LT T R,
T ELAEAU KA, SR, P L
S, [P SA T S R F
A, TSR T LA R R, LR
AL A U 6 SR T2, LSRRI
i T R,

SR8 I UL B (B R ALK I A5
AGUEAF R, 4R R 071
a0, HEPURR, NRIREAR, T,
WK, T T LA, FLS AL % S
FEREX, PRI TR T D) ¢
YA AR S AL NRIEEAERS TSI
FASSE . DA ERHIER ) AT L T TR A N2
RHE, DDA TR B SRR 0, FT T
TS, K AP TR AR, L
SR A TR R AR WS T, 7R T
e RO EE SO, W FETRER K RN
LI AT G A

FIEAMLA 361 R P BB T4,
LA ORISR . ST AT 1 R
W0 LA L 5 400 A0 A T 40 4
MR, SERRAREE. LS, AN F
T PR AVNLTY B AN, JFPT A FIANILA 36
61 5 I AR, AT 140 A 561 7T
O B P 40 U R DT 3072 T
20, SR KRR R &3
BUR, JE T RIEAL I IT i, R A ANA 1T
A MR RO AT I, SRR, K
FARG, 5T AR AL 07 AL AL 1)
WA FASEE EIIE TP THALL AN 1 e
15 IR P PN R 0 R

P.O. Box 1200, Shenyang 110004  www.CRTER.org



EANRL 35 MRS T T i A BT R O FE 1 I 351 1197634

C]?:,z WWW.CRTER.org

HH BRI P 2 A 2 RS T4 A0 M 52 55 FH PR IEH%
e & R A s B O ZH AT A R B RGA )
Si, TTHERCER VAT AL VA B IR AL ZH
WlRass, asiitmik, 2R REhE . k14
JELJG B TGRS 2L MR MSCAR A5 2 0 e /D eI A 9 B 4
MR A 2R ARAB A R E,  T A AL 2 e
AT A A R AR R . 8 A, 341
SR PR d e u (SRR B E B R TR B

gr EPrik, 37l SDMENE R B2 W 518 4 Ja vl A&k
AL, WERCR S Z W BT AN A 2R A
WEER IR R B RBRRA K R R AR AR A R KR
IEAT WS AR S A7 M SOt 4 R 1 O A
R B SR e .

THW
T

1EZ Zat: EdbAe fi o £kt A %k, TRKAT
i’%f‘&yﬂ‘#’l/ﬂ' A EF T RSB KRR A

P8 i 5 %&%\ff&&ﬁr REAN, B E R Fa
R H A 4 04 22 37 A 0 A

THEZAK: K is #ltiﬁﬁzjm%éﬁkﬁ +4- 2009 4-(Ethical
issues in animal experimentation) #8 % )16 F A6 &
1.

FRAGE MR ERARIT R AR E AR AR LS
BT R R BN TROA B — A T ik, MR VT 8 3T I AR Bt
JO B T & 2L AR RGRANMEA .

TEZEH: 3% A RAVE G, SR, AT BOEE,
R—RAE, RIE, RAREEG, AEHFLEN, L5k
ARAABEFBARGFH, WEALE, LT H R

4 HBEHk References

[1]1  Toshihiro, Ishijima T, Hashikawa Y, et al. Osteoporosis and
reduction of residual ridge in edentulous patients. J Prosthet
Dent. 1993;69(1):49.

[2] Bolscher MT, Netelebos JC, Barto R, et al. Estrogen
regulation of intestinal calcium absorption in the intact
ovariectomized adult rat. J Bone Miner Res. 1999;14:
1197-1202.

[3] Ozmen B, Kirmaz C, Aydin K, et al. Influence of the selective
ostrogen receptor modulator on IL-6, TNF-alpha, TGF-beta1
and bone turnover markers in the treatment of
postmenopausal osteoporosis. Eur Cytekine Netw. 2007;
18(3):148-153.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

4]

(5]

(6]

(7]

(8]

9]

(10]

(1]

(2]

(13]

[14]

(18]

[16]

(171

(18]

[19]

(20]

K AR SRS DN
19(1):5.
ERLRA . SO EEE, TS LA USRI
KRNI HETUI) IR D B 272 7% 34,1991,8(3):174-176.
RIGETE, TR S RO 5 JBUBRAAAE S8 6B 85 L1 2 M7
TFFU[I] AR 1 i 5 2% 24, 1996,10(2): 78-80.

Wende JW, Sara G, Maurizio G, et al. The role of osteopenia
in oral bone loss and periodontal disease. J Periodotol. 1996;
67(105):1076.

L7 0 T . K BRUESC A I 0 A0 e [ 7 32 00 11 L
) P BE 2, 1995,13(3):2044.

Shimizu M, Sasaki T, Ishihara A, et al. Bone wound healing
after maxillary molar extraction in ovariectomized aged rats. J
Electron Microsc. 1998;47(5):517-526.

Tanaka S, Shimizu M, Debari K, et al. Acute effects of
ovariectomy on wound healing of alveolar bone after maxillary
molar extraction in aged rats. Anat Rec. 2002;262:203-212.
Lim SK, Won YJ, Lee HC, et al. APCR analysis of ER and ER
mRNA abundance in bats and the effect. of ovariectomy. J
Bone Miner Res, 1999,14: 1189-1196.

Bolscher MT, Netelebos JC, Barto R, et al. Estrogen
regulation of intestinal calcium absorption in the intact and
ovariectomized adult rat. J Bone Miner Res, 1999,14:
1197-1202.

Suda T, Nakamara |, Jimi E, et al. Regulation of osteoclast
function. J Bone Miner Res. 1997;12: 869-879.

Frost HU. On the estrogen-bone relationship and
postmenopausal bone loss: a new model. J Bone Miner Res.
1999;14: 1473-1477.

Ishikawa H, Tanaka H, Iwato K, et al. Effect of glucocorticoids
on the biologic activities of myeloma cells: inhibition of
interleukin beta osteoclast activating factor-induced bone
resorption. Blood. 1990;75:175.

Pfeilschifter J, Chenu C, Bird A, et al. Interleukin-1 and
tumorencrosis factor stimulate the formation of human

BB BIEI]. BB, 1992,

osteoclastlike cells in vitro. J Bone Miner Res.1989;4:11310.
Shen V, Kohler G, Jeffrey J. Human osteoblast in vitro secrete
tissue inhibitor of metallo proteinase and gelatinase but not
interstitial collagen as major cellular production. J Clin Invest.
1989;84(2):686-694.

Robert B, Kimble JL, Vannice DC, et al. Interleukin-1 receptor
antagonist decrease bone loss and resorption in
ovariectomized rats. J Clin Invest. 1994;93:1959-1967.

Ellies LG, Aubin JE. Temporal sequence of
Interleukin-1-mediated stimulation and inhibition of bone
formation by isolated fetal rat calvaria cell in vetro. Cytokine.
1990;2:43017.

ZEuh, T, SRR AR, MERGERE
IL-1 35K (R S A [J]. 4 A B2 J 9 2

SRR K B Al o K
554k, 2000,10(1):16-18.

8017



	 
	文章亮点： 
	1 大鼠是骨质疏松研究中使用最多的模型动物，与其他动物相比，大鼠能在较短的时间内在骨建造和骨再建周期变化中达到新的平衡，其中大鼠去卵巢动物模型应用最广泛，雌性大鼠在卵巢切除后，其骨质变化和给予雌激素后的反应与人相似。 
	2 实验采用摘除双侧卵巢的方法成功构建了骨质疏松大鼠模型，并运用外源性雌激素直接作用于受试大鼠，从形态学和免疫组织化学的角度探讨了雌激素在治疗骨质疏松拔牙创牙槽骨改建过程中的作用机制。 
	3 结果显示，3月龄SD雌性大鼠去卵巢8周后可发生骨质疏松，雌激素缺乏可能诱导白细胞介素1分泌增加，雌激素治疗对骨质疏松大鼠牙槽骨中白细胞介素1的表达有明显的抑制作用，有利于骨质疏松牙槽骨改建和牙槽骨缺损修复。 
	关键词： 
	组织构建；组织构架与生物活性因子；骨质疏松；雌激素；卵巢切除；白细胞介素1；牙槽骨；动物模型 
	主题词： 
	骨质疏松；雌激素类；卵巢切除术；白细胞介素1 
	摘要 
	背景：目前大鼠是骨质疏松研究中使用最多的模型动物，其中大鼠去卵巢动物模型应用最广泛，雌性大鼠在卵巢切除后，其骨质变化和给予雌激素后的反应与人相似。 
	目的：建立骨质疏松拔牙创愈合的大鼠动物模型，研究雌激素应用对骨质疏松大鼠牙槽骨中白细胞介素1分布及表达的影响。 
	方法：选用65只纯种3月龄雌性大鼠，按随机数字表法分为2组，骨质疏松模型组40只大鼠在全麻下摘除双侧卵巢，25只假手术组摘除卵巢周围与之大小相同的脂肪组织，常规饲养8周以建立大鼠骨质疏松模型。造模成功后全麻拔除大鼠左侧上颌磨牙，病理彩色图像分析仪分析颌骨变化。在骨质疏松模型组中随机抽取15只皮下注射苯甲酸雌二醇作为雌激素治疗组。免疫组织化学法观察白细胞介素1在各组大鼠拔牙后牙槽骨改建过程中的表达变化。 
	结果与结论：卵巢切除后，骨质疏松模型组大鼠的骨小梁薄而少，骨小梁间距变宽，颌骨骨强度下降。应用雌激素治疗后，发现雌激素治疗组白细胞介素1的阳性表达较骨质疏松组减少。提示3月龄SD雌性大鼠去卵巢8周后可发生骨质疏松，雌激素治疗对骨质疏松大鼠拔牙创骨愈合牙槽骨中白细胞介素1表达有明显的抑制作用。 
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