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1. Background

2. Method Development: Imagel Bone and
BMAT Quantification

3. Effects of Sclerostin Antibody (Scl-Ab) and
Human Parathyroid Hormone (hPTH) on bone
and BMAT



Background-Original Experimental Design

26 weeks

4 weeks

Vehicle;
Weekly SC injections

Hypothesis: Scl-Ab and hPTH treatments
would decrease overall adiposity and

induce a negative correlation between
'BMAT and trabecular bone.

Cohort 1: Cohort 2:
Pre-determined Pre-determined

Ominsky et al. 2015, Bone endpoint endpoint



Increasing Trabecular Bone results in decreasing
adiposity
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Bone-Independent Adiposity Analysis

Tissue Area (T.Ar)= Trabecular Bone Area (Tb. B.Ar) + Marrow Area (Ma.Ar)
Marrow Area (Ma.Ar)= Tissue Area (T.Ar) - Trabecular Bone Area (Tb. B.Ar)



Methods Development

1. Developed Imagel pipeline to test Scl-Ab and
hPTH treatments effect on adiposity
(adiposity/tissue area, or adiposity/marrow
area) and bone.

2. Optimized parameters for adipocyte and
trabecular bone quantification.



Adipocyte Quantification Method




Trabecular Bone Quantification Method

T.Ar=Thb. B.Ar + Ma.Ar

Ma.Ar=T.Ar - Tb. B.Ar



Scl-Ab and hPTH caused no inverse correlation

between Ma.Ar adiposity and B.Ar after 26 weeks
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Osteoanabolic agents decreased T.Ar Adiposity more

significantly than Ma.Ar after 26 weeks
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hPTH significantly decreased
Ma.Ar adiposity after 26 weeks.

*p<0.05 vs. Vehicle; "p<0.05 vs. hPTH; Tp<0.05, 4-week vs. 26-week; #p<0.05 Scl-Ab (3 mg/kg) vs. Scl-Ab
(50 mg/kg). Data is shown as mean * S.E.M. All analyses were performed as 2-way ANOVA +
Tukey’s/Sidak’s multiple comparison tests.



hPTH decreased adipocyte number, but not size,

in the Ma.Ar
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*p<0.05 vs. Vehicle; "p<0.05 vs. hPTH; Tp<0.05, 4-week vs. 26-week; #p<0.05 Scl-Ab (3 mg/kg) vs. Scl-
Ab (50 mg/kg). Data is shown as mean * S.E.M. All analyses were performed as 2-way ANOVA +
Tukey’s/Sidak’s multiple comparison tests.



Conclusion

1. Bone marrow adiposity quantification depends on if
adipose tissue is normalized to T.Ar or Ma.Ar

2. Chronic Scl-Ab and hPTH caused a significant inverse
correlation between tissue area adiposity and trabecular
bone area

3. Ma.Ar adiposity was decreased by trabecular bone accrual
only after chronic treatments with hPTH in males

4. The Imagel platform designed and used here is useful for
histology quantification
— multiple stains- H&E, Von Kossa tetrachrome, Trichrome
— bone marrow adipose
— trabecular bone
— cortical bone
— white adipose tissue
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Imagel Validation with OsteoMeasure
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Imagel Trabecular Bone Quantification

Validation

m hFTH 75 pofkold

*p<0.05 vs. Vehicle; "p<0.05 vs.
hPTH; Tp<0.05, 4-week vs. 26-week;
Ap<0.05 Scl-Ab (3 mg/kg) vs. Scl-Ab
(50 mg/kg). Data is shown as mean *
S.E.M. All analyses were performed
as 2-way ANOVA + Tukey’s/Sidak’s
multiple comparison tests.

Reprinted from Ominsky et
al. 201501

mm ehicle mm Scl-Ab3mokg mm Scl-Ab 50 modg

Female Male
80- “hTA B
< <
£ £
< <
m m
o8 o8
- -
* %k kK D
- S
O\o -
-~ >
E =
S 3
m .
s =
[




Adiposity Correlations to Tb. B.Ar/T.Ar

after 4 weeks of treatment
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Adipocyte parameters/T.Ar
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Adipocyte parameters/Ma.Ar
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Week 4 Week 26
T.Ar Ma.Ar Th. T.Ar Ma.Ar
Th. B.Ar/T.Ar Adiposity Adiposity B.Ar/T.Ar Adiposity Adiposity
Relative to Relative to Relative to Relative to Relative to Relative to
Vehicle Vehicle Vehicle Vehicle Vehicle Vehicle
Males Vehicle 1.000 1.000 1.000 1.000 1.000 1.000
Scl-Ab
3 mg/kg 1.324 0.784 0.856 1.637 0.618 0.758
Scl-Ab
50 mg/kg 1.206 0.815 0.865 2.348 0.467 0.805
hPTH 2.019 0.716 0.995 2.700 0.274 0.584
Females Vehicle 1.000 1.000 1.000 1.000 1.000 1.000
Scl-Ab
3 mg/kg 1.117 1.834 1.974 1.279 0.903 1.035
Scl-Ab
50 mg/kg 1.252 2.102 2.397 1.869 0.453 0.974
hPTH 1.266 1.118 1.281 1.488 0.461 0.681
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