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BACKGROUND

• High-dose, pharmacological ascorbate (P-AscH−) is preferentially cytotoxic to 
human cancer cells in vitro. The efficacy of P-AscH− as an adjuvant treatment 
for multiple human cancers is on-going but has yet to be formally investigated
in dogs.

HYPOTHESIS / AIMS

• We aimed to determine the pharmacokinetic (PK) profile of P-AscH− in healthy 
Beagle dogs and to determine the effects of P-AscH− on canine osteosarcoma 
cells in vitro.

ANIMALS

• 8 purpose-bred, healthy, spayed female Beagle dogs, between 20 and 
21 months old, and 8 to 10 kg.

METHODS

• All dogs were administered two doses of ascorbate (250 mg/lb or 1000 mg/lb) 
via intravenous infusion over six hours, on separate days. Plasma ascorbate 
concentrations were measured at 12 time points during and after infusion 
for PK analysis using nonlinear mixed-effects. Clonogenic assays were 
performed on 2 canine osteosarcoma cell lines (D-17 and OSCA-8) and adult 
canine primary dermal fibroblasts after exposure to high concentrations of 
ascorbate (75 pmoles/cell).

RESULTS

Safety
• One (1) dog experienced veterinary cooperative oncology group-common 

terminology criteria for adverse events (VCOG-CTCAE) grade 1 vomiting 
at the 1000 mg/lb dose.

• One (1) dog experienced VCOG-CTCAE grade 1 nausea/ptyalism at the 
1000 mg/lb dose.  

• No changes on complete blood count or chemistry panels were noted 
during the study for any dog.

In Vivo Pharmacokinetics
• 250 mg/lb - Initial plasma concentration: 0.02 mM (+/- 0.01 mM); 

Peak: 2.14 mM (+/- 0.54 mM). (Figure 1).

• 1000 mg/lb – Initial plasma concentration: 0.02 mM (+/- 0.01 mM); 
Peak: 8.6 mM (+/- 2.1 mM) (Figure 1).

• Following infusion, P-AscH− levels fell sharply and returned to baseline 
by 6 hours post-infusion (Figure 1).

• A two-compartment 
mammillary disposition
model with first‐order 
elimination and 
zero-order absorption 
following IV infusion
best described the 
pharmacokinetics of 
ascorbate in plasma. 
The robustness and 
predictive performances 
of the final model were 
supported by the 
inspection of the standard goodness-of-fit diagnostics (Figure 2).

• Population pharmacokinetic parameter estimates and their related 
variances are summarized in Table 1.

Clonogenic Assay
• In both canine osteosarcoma cell lines (D-17 and OSCA-8), P-AscH− treatment 

resulted in significant (P < 0.001), dose dependent decreases in clonogenic
cell survival compared to untreated controls (Figure 3A). 

• Treatment with P-AscH− demonstrated significant differential susceptibility 
in osteosarcoma cells vs normal fibroblast by decreasing clonogenic
survival in both osteosarcoma cell lines (D-17 63%, SD = 0.010, P = 0.005; 
OSCA-8 50%, SD = 0.086, P = 0.026), more than normal fibroblasts 
(27%, SD = 0.056) (Figure 3B).

CONCLUSIONS / CLINICAL 

IMPORTANCE

Pharmacological ascorbate is preferentially cytotoxic to 
canine-derived cancer cells. High levels of ascorbate can be safely 
administered to dogs. Further studies are needed to determine 
the effects of P-AscH− on canine cancer patients.
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Table 1. Population pharmacokinetic parameter estimates

Parameter Symbol Unit
Point 

Estimate RSE (%) IIV (%)

Clearance CL L/h 2.04 3.2 3.4

Central Volume V1 L 1.96 6.0 6.1

Inter-compartmental 
Clearance Q L/h 0.15 15.0 -

Peripheral Volume V2 L 0.76 24.7 61.0
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Figure 2. Pharmacokinetic goodness of fit 
modeling for predicted versus observed 

ascorbate concentration.

Figure 1. Actual (black line) and predicted 

ascorbate concentrations over time by dose.

Figure 3A / 3B. Pharmacological Ascorbate treatment results in selective clonogenic
cell death in canine osteosarcoma cell lines. (A) Significant dose dependent decreases 
in clonogenic survival for two osteosarcoma cell lines (D-17 and OSCA-8) following 
treatment with 0.25-50 pmoles/cell ascorbate at 21% O2 DMEM no pyruvate 10% FBS 
media. (B) Significant survival differences between two osteosarcoma cell lines (D-17 
and OSCA-8) vs primary canine fibroblasts after treated with 75 pmoles/cell ascorbate 
in fibroblast media 4% O2. *Denotes statistical significance.
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