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Results

Background
Chondrosarcoma (CS) is the most common primary skeletal

Figure 1. Human chondrosarcomas retain RARy expression.

sarcoma in adults. Treatment of CS is currently limited to
surgery. An ideal therapy for CS would be a minimally-invasive
local or systemic treatment modality to halt growth within the
lesion and kill the tumor cells. At present this is a far reaching
goal. Previous research on retinoic acid (RA) has demonstrated
that this molecule alters chondrocyte growth in vitro and can
cause regression of CS in animal studies, but RA has potential
to cause severe adverse effects. Palovarotene, an agonist of
nuclear retinoic acid receptor gamma (RARy), has been studied
in a Phase-lll human clinical trial for treatment of heterotopic
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Figure 2. Palovarotene decreased GAG and protein content and reduced cartilage
matrix gene expression in HCS2/8 cells in vitro.

(NCT03312634). Furthermore, a clinical trial on Palovarotene
has been started for Multiple Osteochondroma
(NCT03442985). These prior findings as well as the effects of
Palovarotene on the biology of human cartilage lead us to the
idea that Palovarotene and other RARy agonists may be
applicable to chondrosarcoma. We hypothesized that human
CS specimens retain RARy signaling and that both systemic and
local administration of palovarotene results in decreased
growth in an in vitro and in vivo animal model.

Objectives o
The aims of our study were (1) to determine if RARy is © |
expressed in human chondrosarcoma specimens and (2) to S <
determine the in vitro and in vivo therapeutic action of = 8
selective RARy agonists in a human CS cell line. o

Materials and Methods

Tube culture 15 - — 15 -
B} - 2 800 A -
| <0.05
S 10 {1 ° 2 600 - 210 |
= o p<0.05 = p<0.05
o0 =400 - op
— 5 4 £ = 5 -
O 2 200 A <
<< o =
° 0 - & O - o o B
O\ ) go\ Q% g &0
(JOC\é ng\ (/O& Q‘v § é
ACAN COL2A1 COLIAT
e 0.015 - -
4.0 - 0.01 -
2 <0.05 %2 9 <0.05
O " p . 0005 " p<0.05 p .
0.0 - 0 s I
Control RARg Control RARg Control RARg

Human CS specimen staining: Human CS specimens were
immunostained with anti-RARy antibody (Sigma).

Figure 3. Palovarotene inhibited tumor growth, and RARy-nanoparticles reduced
tumor mass and stimulated surrounding fibrous connective tissue.

Summary and Conclusion

All human CS specimens expressed RARy.

Palovarotene treatment reduced the mass size of pellet
cultures (HCS2/8 human chondrosarcoma cell line cells).

HCS2/8 cells responded to RARy agonists and reduced tumor
mass size when subcutaneously implanted in mice. This
finding was more pronounced when nanoparticle drug
delivery was utilized.

To our knowledge, this is the first evaluation of effects of
Palovarotene on a human chondrosarcoma cell line. Future
studies will focus on multiple cell lines and the effect of
Palovarotene not only on primary tumor growth but also on
metastasis.
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