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Introduction: Roux-en-Y Gastric Bypass (RYGB) surgery has proven to be a valuable treatment option for morbid obesity and to control and even resolve 

diabetes, but also negatively impact bone health1. Fracture risk is increased two-fold after bariatric surgery compared to obese controls or restrictive 

procedures2.  Although it has been reported that bariatric surgery is associated with considerable high-cycle bone loss and notable degradation in bone 
microarchitecture and strength, the underlying mechanisms behind these effects remain incompletely elucidated2. We recently reported that in patients that 

underwent RYGB circulating sclerostin levels were significantly higher in post-menopausal women compared to pre-menopausal3. In the present studies, we 

evaluate the impact of RYGB on the regulation of glucose metabolism and bone health, as well as the effects of sclerostin antibody (Sost-Ab) treatment 
assessed in a postmenopausal RYGB mouse model. 

Methods: Female C57BL/6J mice were fed a high-fat diet (HFD) (60 kcal%) for 9 weeks, after which bilateral ovariectomy (OVX) was performed. HFD 

was then continued, and 5 weeks later mice underwent either RYGB or sham surgery. We designed two set of studies.  In the first study (Study 1) we 
evaluated the effect of RYGB surgery on mice placed on a high-fat diet (HFD) and OVX To correct for food intake and body weight differences between 

groups, sham mice were either pair-fed (Sham PF) or body weight matched (Sham BWM) to RYGB mice. In the second study (Study 2), we investigated the 

effects of Sost-Ab treatment. In this group, non-surgery normal chow (NC), sham BWM and RYGB surgery mice were injected subcutaneously with Sost-
Ab at the dose of 25 mg/kg 2 times a week, and the control groups were injected with the same amount of saline. Glucose tolerance was assessed by 

intraperitoneal glucose tolerance test (IPGTT) 7 weeks post-procedures. Bone characteristics and serum were analyzed 8 weeks after surgery. Bone 

characteristics were assessed by microCT and bone histomorphometry analyses. Data were analyzed using one-way ANOVA and were expressed as mean ± 
SD (*p<0.05). 

Results:  After 14 weeks on HFD mice weighed around 35.4 ± 6.1 g. At euthanasia, mice that underwent RYGB and mice in the BWM group weighted 
around 24.5 ± 3.4 g. While sham PF mice continued to gain weight, and at euthanasia weighted 37.8 ± 5.1 g.   IPGTT and HOMA-IR analyses of Study 1 

data indicated that RYGB induced a significant improvement in glucose tolerance and insulin resistance when compared to the sham AL, PF and BWM 

groups. While microCT analyses indicated that RYGB mice had a lower BV/TV and trabecular thickness compared to controls. Furthermore. trabecular 
porosity was approximately 1,5-fold higher in RYGB mice than controls. Remarkably, analyses of Study 2 data indicated that in RYGB mice. Sost-Ab 

treatment significantly improved glucose tolerance and insulin resistance compared to RYGB mice that were treated with carrier (Fig. 1). However, when 

compared to NC treated with Sost-Ab, RYGB mice treated with Sost-Ab had a lower response as indicated by the lower increase in the BV-/TV ratio by 
micro-CT (Fig. 2). Notably, results were confirmed by histomorphometric analyses. Interestingly, when compared to RYGB mice treated with carrier, 

RYGB mice treated with Sost-Ab mice showed an increase in cortical porosity (Fig.2). Histomorphometric analyses indicated that when compared to RYGB 

mice treated with carrier, RYGB mice treated with Sost-Ab mice had an increase in the perimeter of osteoclasts per total bone (OcS) indicating that the noted 
effects of Sost-Ab might be due to an increase in the osteoclastic response. 

Discussion: Our data demonstrate that RYGB led to improved glucose tolerance and insulin resistance in OVX mice. However, this was combined with an 

increase in bone loss. Most notably, in RYGB mice, Sost-Ab treatment induced a further improvement in glucose tolerance and insulin resistance, but 
unexpectedly increased cortical porosity and osteoclast response and overall, a less pronounced response on BV/TV increase was noted.  

Significance/Clinical Relevance: The mechanisms by which bariatric surgery improves insulin sensitivity while having detrimental effects on bone quality 

are largely unknown. Here we report an unexpected effect of Sost-Ab in improving glucose metabolism after RYGB that was accompanied with an increase 

in bone porosity and a blunted response in improving bone loss. The findings are clinically relevant as they indicate that beside its effects on bone, sclerostin 

has an endocrine role in regulating the inter-organ interface between bone/fat/glucose/insulin metabolisms. Furthermore, the unexpected effects of Sost-Ab 

on osteoclasts warrant further investigations.  
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