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Sclerostin is a glycoprotein encoded in humans by the SOST gene. It is located on chromosome 17q12-q21, with a C-

terminal cysteine knot-like (CTCK) domain. It has a similar sequence also to DAN (Differential screening-selected gene

Aberrative in Neuroblastoma), an antagonist’s family of the bone morphogenetic protein (BMP). Sclerostin is primarily

produced and secreted by osteocytes. Moreover, it is a negative key regulator of osteoblastic functions. It inhibits

osteoblast differentiation and bone formation by inhibiting the Wnt signaling pathway after binding with LRP5 and 6 (Wnt-

coreceptor). This canonical Wnt signaling (Wnt/β-catenin pathway) is essential in bone healing. It promotes pre-osteoblast

proliferation and osteo-induction, enhances survival of all cells of the osteoblast lineage, inhibits differentiation of

mesenchymal stem cells (MSCs) into chondrocytes and adipocytes and controls osteoclast maturation by regulating

RANKL levels in osteoblast receptors.
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1. Osseointegration of Implants

It was verified that few articles had studied the Scl-Ab effect as a treatment for implant osseointegration and only one 

verified that Scl-Ab can improve this phenomenon. In general, BIC was higher when the Scl-Ab treatment was performed.

This fact was corroborated by Virdi et al. (2012)  and Yu et al. (2018) , who reached a greater BIC with Scl-Ab at 28

days. Otherwise, Korn et al. (2019)  partially agreed with this information. They reported a more significant increase

when performing Scl-Ab treatment but decreased BIC after 4 weeks using sandblasted and thermally acid-etched

surfaces. This controversial finding must be further investigated because, typically, the BIC is higher when implants have

the surface treated.

In general, the Scl-Ab therapies improved the proprieties of implant fixation, providing a significant increase in the newly

formed bone . An augmented fixation strength was associated with Scl-Ab treatment , with a higher enhancement in

sham rats.

2. Bone Mineral Density (BMD)

Scl-Ab treatment positively affected BMD around the implants placed , also showing a positive systemic effect .

Ominsky et al. (2011)  also reported greater values in different sites. In contrast, Yu et al. (2018)  found no differences

in BMD between Scl-Ab and control.

To evaluate the effect of Scl-Ab in bone remodeling, it was verified that eight studies included a positive impact on BMD,

promoting its increase after administration in animal and human studies. Wu et al. (2018)  reported an increase in BMD

with the Scl-Ab, but a higher effect was noticed with the combination of Scl-Ab and PTH 1-34. Li et al. (2010)  had an

increase in BMD with either dose tested. Ominsky et al. (2011)  reported a rise of 11% in BMD.

Taut et al. (2013)  also reported that the systemic Scl-Ab III treatment trend increased the BMD. On the other hand, the

improvement was minimal in the case of local administration. All the evidence corroborates that BMD is increased by Scl-

Ab treatment. Even though Ominsky et al.’s (2010) results had a greater increase of volumetric BMD with greater doses in

cynomolgus monkeys, they reported that the rise in the BMD area was not significant with the same doses.

McClung et al. (2014) , Padhi et al. (2014) , and Saag et al. (2017)  reported increased BMD with Romosozumab

therapy. McClung et al. (2014)  also reported the highest growth, administrating 210 mg once a month.

It was noted that the BMC also increased even with different Scl-Ab therapies. Liu et al. (2018)  noted a higher effect

expression with the combined treatment with Scl-Ab VI and DAB. Moreover, Li et al. (2010)  and Ominsky et al. (2010)
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 reported a more significant Scl-Ab effect when used in higher doses.

3. Bone Area (BA)/Total Area (TA) and Bone Volume (BV)/Total Volume (TV)

In Virk et al.’s study , authors reported an increase in BA/TA, with a higher result when there was continuous therapy.

The BA also increased significantly with the Scl-Ab treatment, with higher effects associated with a continuous period of

treatment  and higher doses .

Similar to the increase in BVF, some studies also reported an augmentation in BV. Liu et al. (2018)  recognized an

increased BV using only Scl-Ab VI; otherwise, the combination of Scl-Ab VI and DAB caused an improved result in the

alveolar ridge volume. Virk et al. (2013)  referred to higher increases with continuous treatment.

In general, the researchers identified the increase of BVF around the implant after Scl-Ab therapy. This information is

supported by Agholme et al. (2010) , Liu et al. (2012) , Virdi et al. (2012) , Virdi et al. (2015)  and Korn et al. (2019)

. Increases in systemic BFV were also identified (Ominsky et al., 2011) with a higher value in FN and with a higher

BV/TV .

In general, the BV/TV increased after the Scl-Ab treatment. However, some particularities were noted in some studies. Liu

et al. (2018)  reported increased BV/TV with Scl-Ab VI treatment alone and combined with DAB. Similar results were

identified by Wu et al. (2018) , reporting a greater increase in the therapy with Scl-Ab III and PTH. Regarding local use,

Taut et al. (2013)  showed some effects on the BV/TV improvement compared to systemic administration. Tian et al.’s

(2011)  study concluded on higher increases in the higher doses after comparing 5 and 25 mg/kg twice a week in rats.

4. Cortical and Trabecular Analysis

A higher trabecular bone (Tb) and cortical bone thickness (Th) was observed after Scl-Ab therapy. There was a systemic

increase in Tb.Th after Scl-Ab therapy (Agholme et al. , Ominsky et al. ).

Several studies in the literature corroborated the information on the increase in Tb.Th around implants. Korn et al.’s (2019)

 study reported the enhancement of Tb.Th with both implant surfaces analyzed; Liu et al. (2012)  referred to this

association with a higher value of Scl-Ab; and Agholme et al. (2010)  also noticed a better result. Similarly, the cortical

(Ct) thickness improved around implants after Scl-Ab treatment. This fact is supported by Virdi et al. (2012 and 2015).

Generally, there were better results matched with higher therapeutic doses (25 mg/kg twice a week) . However, a

different effect was obtained by only one study , with a higher increase in Ct.Th with a lower dose.

There was an increase in Tb.Th in those studies which tested the effect of Scl-Ab in OVX rats . The results were

higher in OVX rats, compared to the vehicles used in OVX rats and vehicle and drug in Sham rats. Other studies

compared the effect of higher and lower doses of Scl-Ab , showing, in general, a higher increase with 25 mg/kg

twice a week, with some particularity in Tian et al.’s (2011) , who reported a higher increase in the tibia.

The trabecular number (Tb.N) increased with Scl-Ab therapy, but divergent results were found in the literature. Yu et al.

(2018)  reported a greater Tb.N at 8 weeks around dental implants, Liu et al. (2012)  reported a higher increase after

Scl-Ab application (25 mg/kg twice a week) and Wu et al. (2018)  reported elevated results with all treatment options

studied, with higher increases observed for the combination of Scl-Ab with PTH 1-34. On the other hand, different results

were reported by other authors. One mentioned that the Scl-Ab treatment had little or no effect in Tb.N , whereas the

other noticed higher values in the control group . Tian et al. (2010) , Tian et al. (2011)  and McDonald et al. (2012)

 also showed different results.

The trabecular separation (Tb.Sp) decreased with the Scl-Ab administration, as referred by Agholme et al. (2010) , Li et

al. (2010) , Tian et al. (2010)  and Wu et al. (2018) .

5. Bone Formation Rate (BFR)

The BFR increased after the Scl-Ab treatment compared to the control groups. All the studies  performed in rats

had significantly higher BFR results for the Scl-Ab treatment. There was also an increase in the results of two studies 

observing the BFR around implants, and in one reporting the systemic increase .

There were particularities to each study. Liu et al. (2018)  reported a significantly higher increase in the basal bone with

Scl-Ab with DAB, compared to the Scl-Ab group. Tian et al. (2010) , Li et al. (2010) , and Tian et al. (2011) 
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reported more significant increases in BFR/BS with higher Scl-Ab treatment doses and Ominsky et al. (2010)  obtained

a substantial increase in BFR/BS with 30 mg/kg administration once a month of Scl-Ab.

The local rise in BFR/BS was reported by Liu et al. (2012)  and Virdi et al. (2015) . Otherwise, Virdi et al.  noticed a

decreasing result over time. Only Ominsky et al. (2011)  reported systemic effects along with BFR/BS increase over

time.

In general, some studies  showed similar results in mineral apposition rate, with better outcomes for administering

25 mg/kg of Scl-Ab, twice a week, but Tian et al. (2010)  reported no differences in dose administration.

6. Bone Strength and Stiffness

Generally, the Scl-Ab treatment provided an increase in bone strength and stiffness. The researchers identified increased

resistance in maximum load in Wu et al.’s (2018)  and Li et al.’s (2010)  studies. Li et al. (2010)  reported that the

increased strength in maximum load was related to the dose of Scl-Ab therapy administered.

Moreover, stiffness and energy to fail significantly increased with Scl-Ab treatment . Wu et al. (2018) 

referred to a greater increase in stiffness with the association of Scl-Ab with PTH 1-34. Li et al. (2010)  reported some

contrasting information for stiffness. They referred to a higher stiffness related to higher treatment doses but reported a

more significant effect in stiffness with lower doses in specific sites. However, they reported an increase with higher dose

administration at energy necessary to fail. Similarly, Ominsky et al. (2010)  reported that increased stiffness and energy

to fail were obtained with a higher dose of Scl-Ab treatment.

The high values for stiffness were supported by Virdi et al. (2015) , who reported a significant increase over time, with

better results in sham rats. On the other hand, Virdi et al. (2012)  demonstrated a considerable increase over time for

the Scl-Ab group, with apparent results after eight weeks. Ominsky et al. (2011)  reported an increase in torsional

stiffness of 48%. In contrast, Liu et al. (2012)  found the highest stiffness value in the control group.

7. Bone Biomarkers

An increase in the biomarkers associated with bone formation was observed after the beginning of treatment. Liu et al.

(2018)  reported a rise in BSAP for Scl-Ab and Scl-Ab with DAB and an increase in osteocalcin and P1NP with Scl-Ab.

Similar results were obtained by Ominsky et al. (2011) , Taut et al. (2013) , Virk et al. (2013) . Wu et al. (2018) 

reported greater increases in osteocalcin and P1NP with the administration of Scl-Ab and a greater increase was reported

 using Scl-Ab with PTH 1-34.

A decrease in the biomarkers linked to bone resorption was also observed. Liu et al. (2018)  reported a reduction in

TRACP-5b for both groups studied (Scl-Ab and Scl-Ab + DAB), with a higher effect in the latter. Contrastingly, Li et al.

(2010)  and Wu et al. (2018)  did not report differences in the biomarkers between Scl-Ab and the control group.

Ominsky et al. (2010)  and Taut et al. (2013)  reported that no differences were found in TRACP-5b and CTX serum,

respectively.

The disagreement among studies on this topic may have many origins. Different doses and periods of Scl-Ab application

can be cited, causing different biological responses, different types of animals and protocols and divergent periods of

observation. This topic (bone biomarkers) must still be investigated more deeply.
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