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Figure 1. MTT assay results: DMSO treatment as
positive control at the concentration of 0.02%.
The osteoblast were treated with a concentration
of 0.1, 1, 10, 50 and 100 uM for 144h. (FDR <
0.05).
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Figure 3. Representative immunofluorescence
detection images of CB1 1:100 (a), H3K9 1:100 (b),
H4K12 1:100 (c), S6 1:100 (d), F-actin cytoskeleton
(Phalloidin), and nuclei (DAPI) in hFOB1.19 cells
cultured stained without any treatment.
Scale bar: 50 µm

The Endocannabinoid System (ECS) is composed by endocannabinoids, cannabinoid receptors and the
enzymes responsible for their biosynthesis and degradation1 and is present in several organs and tissues2. A
lot of studies have investigated the biological role of ECS in health and disease “conditions” and among
others, it plays a proven role in the management of several Inflammatory and immunological conditions3.
In recent years, several studies focused on the role of Endocannabinoid System (ECS)
in tumorigenesis and tumor suppression4 by controlling inflammation and immunomodulation5. In addition,
it was reported that endocannabinoids (eCBs) and cannabinoid receptors (CBRs) play important role in
bone homeostasis and metabolism.
Epithelial inflammation has been recently deemed as one of the hallmarks of Colorectal cancer (CRC),
the third most common tumor form in the world population6. The inflammation impacts all stages of
carcinogenesis, including initiation, proliferation, and progression7. Within coexistent inflammations, chronic
inflammatory disorders could affect bone homeostasis and are frequently associated with the presence of
osteoporosis8. In this context, pre-clinical studies showed that ECB prevents osteoporosis (OP)
and favours fracture healing by targeting bone pathological process leading to inflammation9.

Figure 2. PFOA regulates molecular targets involved in mineralization and oxidative stress process. 
Preliminary WB analysis of the expression of: ALP (200 and 78 kDa) OPN, Catalase, Thiredoxin, SOD-1, RUNX2, COL1A2, TRPV1 and

CB1 in hFOB1.19 cells cultured without any treatment (Control with 0.02% DMSO), treated with 0.1, 1 and 10 uM PFOA. Relative

expression of the proteins calculated as a ratio of band density with respect to glyceraldehyde 3-phosphate dehydrogenase (GAPDH).

One-way ANOVA was used to compare between groups. Data are shown as means ± SD as error bars.

Figure 2. Staining of the hFOB1.19 cells cultured in the different treatments
hFOB1.19 cells stained without any treatment (Control with 0.02% DMSO), and treated with 0.1, 1 and 10 uM PFOA. a) Representative images of the different treatments
applied to hFOB1.19 cells for 7 days after AR staining, Scale bar: 1000 µm. b) Preliminary quantitative analysis of the AR concentration indicative of the ECM mineralization
following the different treatments by measuring the absorbance using spectroscopy. The graphs show the mean and standard deviation as error bars. One-way ANOVA was
used to analyze the difference between the groups. Data are shown as means ± SD as error bars.

Figure 2. Histological analysis of gut from Ctrl, THC, I and T+I. Eosin and Mayer’s haematoxylin staining.
In intestine except for the globlet cells, no more morphological alterations was observed in all the
experimental groups consisting the muscle, basal lamina, length fold and lamina propria .
a-b) Representative images of the goblet cells results (a) Ctrl, (b) THC. Scale bar: 100 µm.
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Figure 1. Spontaneous intestinal dysplasia in apc/+ fish. Sections of large spontaneous
polyps from a 6-month-old apc/+ fish-stained Eosin and Mayer’s haematoxylin. A highly
disorganized intestinal architecture in which few cells in some region were observed due
to high levels of cytoplasmic accumulation. a) Ctrl, b)THC 0,4 μg/kg bw, c) I –
AM251+AM360 (1 mg/Kg bw), d) THC+I. Scale bar: 100 μM
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Figure 3. Representative
immunofluorescence detection
images of CB1 1:100 (a), CB2 1:100
(b), VEGF-C 1:100 (c), beta-catenin
1:100 (d), and nuclei (DAPI) in 6 mpf
zebrafish gut section (5 µm) stained
without any treatment. Scale bar:
50 and 5 µm.
e) Representative of zebrafish gut
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The aim of this study is to investigate the role of ECS in the pathogenesis of CRC and OP in different biological models. Regarding in vivo
studies, the effect of THC exposure have been investigated in the development of CRC and inflammatory response in apcmcr zebrafish
mutants. Concerning in vitro models, this proposal will evaluate the role of ECS in human fetal osteoblast (hFOB 1.19) under
inflammatory conditions, caused by Perfluorooctanoic acid (PFOA) exposure.
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Figure 4. Representative gene
expression analysis zebrafish
larvae treated with PFOA.
Preliminary 7, 14, 21 dpf larve CB1
mRNA involved in ECS in CTRL and
treated groups (50 and 100 ml/L).
P<0.05 two way ANOVA follow by
Tukey multiple comparison test.
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