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Introduction
Cutaneous squamous cell carcinoma (SCC) accounts for 

approximately 20–30% of canine epithelial skin tumors and is strongly 
correlated with chronic ultraviolet exposure, sustained inflammation, 
and cumulative DNA damage. Comparable mechanisms operate 
in human cutaneous SCC, positioning canine patients as valuable 
translational models. Despite improvements in veterinary surgical 
oncology, local recurrence remains a significant clinical challenge—
particularly when complete excision is limited by tumor size, 
anatomical location, or owner preference regarding adjuvant radiation 
therapy. These challenges highlight the need for adjunctive therapies 
that may modulate oncogenic pathways and reduce relapse risk. The 
endocannabinoid system (ECS) regulates cutaneous homeostasis and 
inflammation. Cannabidiol (CBD), though only weakly interacting 
with CB1 and CB2 receptors, modulates a broad range of molecular 
targets, including TRPV1, PPAR-γ, adenosine signaling, and FAAH 
inhibition. Through these pathways, CBD exerts anti-inflammatory, 
anti-oxidative, anti-proliferative, pro-apoptotic, and anti-angiogenic 
effects. Preclinical research demonstrates reduced keratinocyte 
proliferation, apoptosis induction, DNA damage, and angiogenesis 
suppression.1,2,5 This manuscript integrates a clinical case report 
with a translational review of mechanistic CBD research, providing 
insights for veterinary and comparative oncology.

Case description
A 10-year-old female mixed-breed dog presented with a 10-

cm ulcerated, keratinized abdominal mass exhibiting raised, 
erythematous, irregular borders. Histopathology confirmed a well-
differentiated squamous cell carcinoma characterized by keratin pearls, 
atypical polygonal cells, and stromal invasion. Surgical excision 
was performed; however, margins were narrow due to anatomical 
constraints. Radiation therapy was declined by the guardian, who 
elected adjuvant CBD therapy based on emerging evidence of anti-
inflammatory and anti-tumor properties.

CBD Treatment Protocol
I.	 Daytime: 1% full-spectrum CBD oil (>0.3% THC)

II.	 Nighttime: 3% CBD oil (<0.3% THC)
III.	 Dose: 5 mg/kg/day, orally, twice daily
IV.	 Duration: 60 consecutive days post-surgery

Clinical examinations and serum biochemistry (ALT, ALP, urea, 
creatinine) were assessed at baseline, day 30, and day 60.

Results
The dog demonstrated normal wound healing, progressive 

reduction of erythema, and no signs of early recurrence throughout 
the 60-day monitoring period. Appetite, behavior, and activity levels 
remained stable. Serum ALT, ALP, urea, and creatinine remained 
within reference intervals. As of the most recent follow-up, the patient 
has survived 14 months post-diagnosis with no visible recurrence, 
suggesting a favorable clinical course.

Discussion
Mechanistic basis for CBD as an adjunct therapy

Apoptosis and Autophagy
CBD induces mitochondrial dysfunction, ROS formation, and 

caspase-mediated apoptosis.2  In canine neoplastic cell lines, CBD 
activates ERK and JNK, triggering autophagy followed by apoptosis.4

Anti-proliferative pathways
CBD modulates TRPV1, PPAR-γ, and MAPK pathways, 

contributing to cell cycle arrest and reduced proliferation.2,4

Anti-angiogenic effects
CBD suppresses angiogenesis in vitro and in vivo, reducing 

endothelial migration, tube formation, VEGF, MMP-2, MMP-9, and 
uPA.5
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Abstract

Cutaneous squamous cell carcinoma (SCC) is a common epithelial malignancy in dogs and 
shares many molecular and pathological features with human cutaneous SCC. Standard 
management relies on surgical excision and radiotherapy; however, recurrence remains 
frequent when margins are narrow or anatomic constraints limit complete tumor removal. 
Cannabidiol (CBD), a non-psychoactive phytocannabinoid, exhibits anti-inflammatory, 
anti-proliferative, pro-apoptotic, and anti-angiogenic activity in several cancer models. This 
manuscript presents a clinical case of canine SCC treated with adjuvant oral CBD following 
marginal surgical excision and integrates a translational literature review. The patient 
received full-spectrum 1% CBD (>0.3% THC) during the day and 3% CBD (<0.3% THC) 
at night for 60 days. No early recurrence was observed, biochemical parameters remained 
within normal limits, and the dog remains alive 14 months after diagnosis. Mechanistic 
evidence from preclinical and comparative oncology studies suggests that CBD modulates 
apoptosis, autophagy, angiogenesis, and immune pathways relevant to SCC progression. 
These findings support further investigation of CBD as an adjunct therapy in veterinary 
oncology.
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DNA damage and cell-cycle arrest

In human oral SCC (HSC-3) cells, CBD induces γ-H2AX 
DNA damage and G0/G1 cell-cycle arrest, consistent with tumor-
suppressive activity.1

Immune modulation

CBD enhances anti-tumor immunity, increasing T-cell and NK-
cell infiltration and activating MAPK pathways in HPV-associated 
squamous cell carcinoma models.3

Additionally, CBD reduces IL-6 and TNF-α and promotes pro-
resolving lipid mediator production.6

Endocannabinoid system modulation

CBD’s inhibition of FAAH increases endogenous endocannabinoids, 
augmenting anti-proliferative and immunomodulatory effects.2

Comparative oncology perspective

CBD inhibits proliferation and migration and induces apoptosis 
across multiple human cancer cell types.2

In canine neoplastic cells, CBD reduces proliferation and acts 
synergistically with chemotherapeutic agents.4

CBD also modulates PI3K/AKT/mTOR signaling, sensitizing 
tumor cells to chemotherapy 6

Collectively, these findings highlight CBD’s potential as an adjunct 
to veterinary SCC management.

Limitations
I.	 The report describes a single case, limiting generalizability.

II.	 No imaging (CT/MRI) or molecular tumor profiling was 
available for longitudinal comparison.

III.	 CBD formulations vary widely between producers, potentially 
affecting reproducibility.

IV.	 Translational relevance remains limited by the scarcity of 
controlled in vivo veterinary cancer trials.

Conclusion
Adjuvant CBD therapy was well tolerated following marginal 

excision of canine cutaneous SCC and may have contributed to 
favorable wound healing, reduced inflammation, and absence of early 
recurrence. Mechanistic evidence strongly supports CBD’s potential 
anti-tumor effects via apoptosis induction, proliferation reduction, 
angiogenesis inhibition, and immune modulation. The dog’s 14-month 
survival without clinical recurrence further supports CBD’s promise 
as an integrative adjunctive therapy. Controlled clinical trials in 
veterinary oncology are warranted.
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