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OBJECTIVES:
To evaluate whether a dog’s age influences either the growth rate of adipose-derived Mesenchymal Stem Cells (MSCs) during culture-expansion,
or clinical efficacy outcomes following treatment of the dog’s osteoarthritis using intra-articular injections of autologous MSCs.
INTRODUCTION:

MATERIALS AND METHODS:

Osteoarthritis is a leading cause of pain and lameness in dogs. Regenerative medicine and in particular MSC
treatments are increasingly being used to treat OA because not only do they alleviate pain, they also decrease
inflammation, improve structural damage and enhance tissue repair. MSC therapy provides an important option
when conventional therapies do not provide adequate control of arthritic pain or where the dog cannot tolerate
high levels of pain relieving medication and in cases where there is no suitable, proven surgical option (for example
in elbow disease) or to delay the need for salvage surgeries (Perry 2016). MSC culture-expansion selects for
high numbers of viable, adhesive MSCs and removes residual connective tissue debris, thus providing a qualitycontrolled, standardised, viability-tested stem cell injection to ensure the highest level of safety and efficacy in the
clinic. There are some reports particularly in human medicine that MSCs extracted from older people are less able
to proliferate and are less efficacious than those from younger people. Cell Therapy Sciences is in a unique position
to be able to study the culture characteristics of MSCs from a wide range of dogs of different ages and to follow this
up with a case series of dogs treated with these MSCs.

Dogs of various ages, each with a documented history of moderate to severe OA inadequately controlled on
conventional therapy, underwent adipose tissue harvest for MSC extraction and culture-expansion. MSCs were
separated from the adipose tissue using an optimised, standard protocol (Guercio 2012) and the adherent cells
from the SVF were culture-expanded until 90% confluent. The cultured cells were harvested to prepare quality
controlled, autologous stem cell injections for each dog, which were checked for stem cell numbers, morphology,
point-of care viability (> 90%) and confirmed as pathogen-free. Cell-cultures were photographed daily using the
same optical field, cells were counted and population doubling-time calculated. Cell Therapy Sciences use only
early passage stem cells (P0-P2) to prepare injections for clinical use and therefore P0-P2 cells were tested in
this study. Dogs were monitored for up to 6 months following intra-articular MSC injections into their affected
joints. A global score, based on clinical examinations and owners’ feedback on pain and mobility, was used by the
treating veterinarian to evaluate treatment response. Results were analysed using a two tailed student t-test for
the population doubling time comparison and a Mann-Whitney U-test for the clinical outcome data.

RESULTS:
FIG 2 : MSC PDTs FOR YOUNG DOGS COMPARED
WITH OLDER DOGS

FIG 1 : ESTIMATION OF MSC POPULATION DOUBLING TIMES (PDTS)
Photomicrographs of canine MSCs in culture taken using the same field of view on sequential days. Bar = 0.1mm.
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Population Doubling Time (hrs): 27.91
Table 1. This describes the relationship between the number of cells counted
per field and the estimated total number of cells on the culture flask. The
blue figure is the final harvest cell count using a haemocytometer. Population
doubling time is calculated according to the formula: PDT =T(Log2/Log(Cf/Cs))
where T is the time in hours between cell counts, Cf is the final cell count, Cs
is the initial cell count.
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Population doubling times (hours) for adMSCs cultured from adipose samples taken
from 52 dogs of different ages (range : 1 year to 15 years). The cultures were early
passage (P0-P2). No significant difference was found between the PDTs for young
dogs compared with dogs of 10 years and older ( Mean 18.74 +/- 6.20 and 17.93 +/6.89 respectively).

CLINICAL DATA:
FIG 4 : DOES AGE INFLUENCE THE CLINICAL EFFICACY OF MSC TREATMENT IN DOGS WITH OA ?
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Veterinary Global Efficacy Score for dogs with OA treated with intra-articular culture expanded MSC injections (n=52). 60% achieved an excellent clinical improvement (31/52
dogs), 21% achieved a moderate clinical improvement (11/52 dogs), 17% achieved a mild clinical improvement (9/52 dogs) and only 2% had no clinical improvement (1/52 dogs).
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FIG 3 : CLINICAL EFFICACY OF MSC TREATMENT IN DOGS WITH OA
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Veterinary Global Efficacy Scores for dogs with OA treated with culture-expanded MSC therapy; responses presented according to the age of the dog. In the younger age group
(< 10 years) , 100% of dogs were assessed as achieving a clinical improvement; 74% of these achieved an excellent clinical improvement (25/34 dogs), 21% achieved a moderate
clinical improvement (7/34 dogs), 6% achieved a mild improvement (2/34 dogs). In the older age group (≥ 10 years) 94% were assessed as achieving a clinical improvement;
33% of these achieved an excellent clinical improvement (6/18 dogs), 22% achieved a moderate clinical improvement (2/34 dogs), 39% achieved a mild clinical improvement (7/18
dog) and 6% did not improve (1/18 dogs).

DISCUSSION:

CONCLUSION:

• This study provides compelling evidence from 52 dogs that canine adipose-derived MSCs can be
successfully and rapidly expanded in culture at early passages regardless of the age of the donor dog.

• Age of the donor does not adversely affect the ability of MSCs to grow normally in culture.

• There is accumulating published evidence , including recent double blind, randomised placebocontrolled studies in OA ( Harman et al, 2016; Kuah et al 2018) that intra-articular injections
containing high numbers of MSCs can bring about significant improvements in clinical signs and
symptoms such as pain and overall mobility.
• All treated dogs in the cell culture study were followed up as a case series to determine response
to therapy in the opinion of the treating vet, based on clinical assessments and owner feedback.
This data indicates that 98% of dogs with moderate to severe OA showed clinical improvement,
with 60% demonstrating an excellent improvement.
• This was a case series with no blinded control group and will be subject to “care-giver bias” ; whilst
studies have reported that care-giver placebo effects can be as high as 40% in canine OA studies (
Conzemius 2012) this alone cannot explain the 98% clinical improvement reported here.
• Efficacy results in the older dogs suggested that whilst the overall response rate was high ( 94%),
fewer of the older dogs achieved an excellent improvement. This is possibly due to the overall
disability level of the older dogs and the need for complimentary rehabilitation therapy. Additionally,
treatment of only one or two of the worst affected joints may highlight problems in other joints or
soft tissues.
• At Cell Therapy Sciences we only prepare stem cell therapies cultured at early passage (P0-P2)
and therefore these were tested in this study. It has been reported in a previous small study ( 5
dogs per group) that donor age could have an affect on cumulative population doublings at later
passages ( Lee et al 2017).”
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• Following intra-articular injections of MSCs, 98% of dogs with moderate to severe OA showed a clinical improvement.
• Even in older dogs (10-15 years) 94% showed clinical improvements, with dogs <10 years most likely to demonstrate
an excellent response.

ABSTRACT:
OBJECTIVES: To evaluate whether a dog’s age influences either the growth rate of autologous adipose-derived Mesenchymal Stem Cells (adMSCs) during culture-expansion,
or clinical efficacy outcomes following treatment with intra-articular (IA) adMSC injections. METHODS: Dogs of various ages, each with a documented history of moderatesevere OA inadequately controlled on conventional therapy, underwent adipose tissue harvest for stem cell extraction and culture-expansion. Cell-cultures were photographed
daily using the same optical field, cells counted and population doubling-time calculated. Dogs were monitored for up to 6 months following IA adMSC injections into all
affected joints. A Global Score, based on clinical examinations and owners’ feedback on pain and mobility, was used to evaluate treatment response. RESULTS: Fifty-two dogs
were included in this analysis. No significant affect of dog’s age was seen on population doubling time of low passage (P0 & P1) cultures of canine adMSCs. The majority of
dogs (98%) demonstrated a clinical improvement (51/52 cases) following adMSC injections, with 60% evaluated as demonstrating an excellent response (31/52 cases). In the
oldest dogs (10-15 years) 94% showed a clinical improvement, with 6/18(33%) demonstrating an excellent response. In younger dogs (< 10 years) a greater number showed an
excellent response (25/34;74%). STATEMENT: Age of the donor does not adversely affect the ability of adMSCs to grow normally in culture. Following intra-articular injections
of adMSCs, 98% of dogs with moderate to severe OA showed a clinical improvement. Even in older dogs (10-15 years) 94% showed clinical improvements, with dogs <10 years
most likely to demonstrate an excellent response.

ABBREVIATIONS
• OA:
Osteoarthritis
• MSC: Mesenchymal Stem Cell
• SVF: Stromal Vascular Fraction

• FCS:
• PDT:

Foetal Calf Serum
Population Doubling Time
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