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Momesso, G.A.C. Stontium ranelate improves alveolar bone healing in osteopenic 

rats. ARACATUBA: UNESP – Univ. Estadual Paulista. 2017 

 

ABSTRACT: This study aimed evaluate alveolar bone healing  in osteopenic rats treated 

with strontium ranelate. Thirty-three three months’s old female rats were selected and 

diveded into three groups: OVX (animals underwent to ovariectomy with no drug 

treatment); SHAM (animals underwent to fake surgery with no drug treatment) and OVX-

SR (animals underwent to ovariectomy treated with strontium ranelate). Firstly, animals 

undewent to bilateral ovariectomy to induce osteopenic condition. Drug treatment started 

at 30 days after, during the all experimental period. Thirty days after, it was performed 

extraction of the right upper incisor tooth, to further evaluation of alveolar healing. 

Animals from decalcified group were euthanized at 14 days after tooth extraction, and its 

samples were destinated to histological and immunohistochemestry analysis. Animals 

from calcified group were euthanized at 60 days and its samples were destinated to 

confocal microscopy and micro-tomography analysis. Histological results showed that 

OVX-SR group had the better aspect of new bone formation, with few number of 

trabecular bone and poor presence of connective tissue compared to OVX group. 

Immunohistochemestry results showed an intense labeling of OPG for OVX-SR group 

and intense labeling of RANKL for OVX group. Regarding confocal microscopy 

analysis, it was possible observed that OVX-SR group showed a significance greater 

amount of alizarin precipitation compared to another both groups (Tukey test – P < 0.05). 

About micro-tomographic parameters, OVX-SR group showed high values for BV/TV 

(Tukey test – P > 0.05) and Tb.Th (Tukey test – P < 0.05) and lower valus for Tb.Sp, 

Po.Tot and Tb.N (Tukey test –P > 0.05). It was concluded that strontium ranelate 

 



 

 

improves microscopy and morphologic aspects on alveolar bone healing of osteopenic 

rats.  

Key words: Strontium ranelate, osteoporosis, ovariectomy, bone healing, tooth 

extraction       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Momesso, G.A.C. Ranelato de estrôncio melhora reparo ósseo alveolar em ratas 

osteopênicas. ARACATUBA: UNESP – Univ. Estadual Paulista. 2017 

 

Este estudo objetivou avaliar o reparo ósseo alveolar em ratas osteopênicas tratadas com 

ranelato de estrôncio. Trinta e três ratas fêmeas com 3 meses de idade foram selecionadas  

e divididas em 3 grupos experimentais: OVX (animais submetidos à ovariectomia sem 

tratamento medicamentoso); SHAM (animais submetidos à cirurgia fictícia sem 

tratamento medicamentoso) e OVX-RE (animais submetidos à ovariectomia e tratados 

com ranelato de estrôncio). Inicialmente, os animais foram submetidos à cirurgia de 

ovariectomia bilateral para indução de condição osteopênica. O tratamento 

medicamentoso iniciou 30 dias após o procedimento cirúrgico com duração até o 

momento de eutanásia. Trinta dias após o início do tratamento, foi realizado a extração 

do incisivo superior direito dos animais para posterior avaliação do reparo alveolar. Os 

animais do grupo descalcificado foram submetidos à eutanásia aos 14 dias após a extração 

dentária, sendo as amostradas destinadas às análises histológica e imunoistoquímica. Os 

animais do grupo calcificado foram submetidos à eutanásia aos 60 dias após a extração 

dentária, sendo as amostras destinadas às análises por microscopia confocal e 

microtomográfica. Os resultados histológicos evidenciaram que o grupo OVX-RE 

demonstrou melhor aspecto de neoformação óssea, com trabéculas mais espessas e baixa 

presença de tecido conjuntivo, comaprado ao grupo OVX. Os resultados 

imunoistoquímicos demonstraram intensa marcação de OPG para o grupo OVX-RE e 

intensa marcação de RANKL para o grupo OVX. Já a análise por microscopia confocal 

 



 

 

evidenciou que o grupo OVX-RE obteve quantidade significativamente maior de 

marcação para vermelho de alizarina comaprado aos outros dois grupos (Tukey test – P 

< 0,05). Em relação aos parâmetros microtomográficos, foi possivel observar maiores 

valores de BV/TV (Tukey test – P > 0.05) e Tb.Th (Tukey test – P < 0.05) e menores 

valores de Tb.Sp, Po.Tot e Tb.N (Tukey test –P > 0.05) para o grupo OVX-RE. Sendo 

assim, é possível concluir que o ranelato de estrôncio melhora os aspectos microscópicos 

e morfológicos do reparo ósseo alveolar em ratas osteopênicas.  

Palavras-chave: Ranelato de estrôncio, osteoporose, ovariectomia, reparo ósseo, 

extração dentária.  
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Introduction 

After teeth loss, there is a need to maintenance of bone tissue quality, aiming the 

further maxillofacial rehabilitation with dental implants or bone grafts. However, 

concomitant emergence of systemic changes, such as diabetes, arterial hypertension and 

osteopenia could lead to bone dynamics decrease with the consequence of 

microarchitecture deterioration (Leslie et al. 2012, Hamann et al. 2012, Lerner 2006, Wu 

et al. 2016). The lack of estrogen on postmenopausal women stimulates 

osteoclastogenesis cytokines, such as tumor necrosis factor-α (TNF-α), interleukin-1 (IL-

1), IL6 and macrophage stimulating factor (M-CSF), besides the receptor activator of NF-

kB ligand (RANKL), enhancing osteoclasts activity and bone resorption (Pacifici 1996, 

Manolagas, O'Brien, and Almeida 2013, Hofbauer et al. 2000) . This bone turnover 

unbalance may leads to a severe decreasing of bone mass, characterizing osteoporosis 

condition, which represents a high risk of bone fractures (Riggs, Khosla, and Melton 

2002). 

 Data from world health organization shows that up to three hundred million people 

worldwide is affected by osteoporosis (Kanis 1994). Furthermore, experimental studies 

with ovariectomized rats observed that osteoporosis condition could affected the 

maxillofacial region, increasing its fragility and decreasing bone mass (Luvizuto, 

Queiroz, et al. 2010, Luvizuto, Dias, et al. 2010a). Therefore, there is many available 

alternatives for the treatment of osteoporosis. The mainly therapies adopted represents 

catabolic drugs, as estrogen replacement, selective estrogen-receptors modulator 

(SERMS), denosumab and bisphosphonates (Marie et al. 2005, Marie 2006). These drugs 

are beneficial to prevent bone fractures and bone mass loss, since inhibit osteoclast 

activity. However, the long-term use of bisphosphonates and denosumab have been 

shown an expressive reducing of bone turnover, which may develop medication-related 

osteonecrosis of the jaw (MRONJ) (Ruggiero 2013, Ruggiero et al. 2014).  

 On the other hands, new antiosteoporotic therapies have been emerging, between 

them, strontium ranelate (SR), which is an anabolic drug that acts reducing bone 

resorption as promotes bone formation. SR is composed by an organic molecule (ranelic 

acid) binding two stable strontium atoms (Marie 2006). The mechanism of action of this 

drug still controversial, however two hypothesis have been described. Some studies 
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suggest that SR activating calcium-sensing receptors  (CaSR) presents on osteoblastic 

cells, stimulating bone formation (Chattopadhyay et al. 2007, Brennan et al. 2009). 

Moreover, it is believed that SR downregulates expression of RANKL and enhances the 

expression of osteoprotegerina (OPG), decreasing osteoclast activity (Atkins et al. 2009, 

Marie, Felsenberg, and Brandi 2011).  

 Relevant clinical trials evidenced that SR reduced the incidence of vertebral and 

hip fractures (Reginster et al. 2005, Kanis et al. 2011). Besides that, experimental studies 

showed that this drug was beneficial for ovariectomized rats (Zacchetti et al. 2014). 

However, there is no study evaluated the action of this drug on alveolar bone healing. 

Thus, this study aimed evaluate alveolar bone healing of osteopenic rats treated with 

strontium ranelate.    
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