
1 
 

Intra-articular injection of allogeneic canine adipose-derived stem cell enriched 1 

secretome in dogs undergoing tibial plateau leveling osteotomy: a prospective 2 

double-blind and randomized pilot trial 3 

Veterinary Research Communications 4 

Alefe Luiz Caliani Carrera1*, Bruno Watanabe Minto1, Brenda Mendonça Alcântara1, 5 

Daniel Alexandre Coimbra Previtali1, Rodrigo Carvalho Souza Faustino1, Angélica 6 

Barreto Leite Tavares1, Danuta Pulz Doiche1, Camila Nogueira1, Hilana Santos Sena 7 

Brunel2, Rinaldo Wellerson Pereira2, Marcelo Meller Alievi3, Luis Gustavo Gosuen 8 

Gonçalves Dias1, Patricia Furtado Malard2 9 

 10 

1 Department of Veterinary Clinics and Surgery, School of Agricultural and Veterinary 11 

Studies (FCAV), São Paulo State University (UNESP), Jaboticabal (SP), Brazil.  12 

2 Postgraduate Program in Genomic Sciences and Biotechnology, Catholic University of 13 

Brasilia (UCB), Brasília (DF), Brazil 14 

3Department of Animal Medicine, Faculty of Veterinary Sciences (FAVET), Federal 15 

University of Rio Grande do Sul (UFRGS), Porto Alegre (RS), Brazil. 16 

 17 

* Corresponding author: Alefe Luiz Caliani Carrera. Department of Veterinary Clinics 18 

and Surgery, School of Agricultural and Veterinary Studies (FCAV), São Paulo State 19 

University (UNESP).  Access Road Prof. Paulo Donato Castellane s/n, Jaboticabal, 20 

State of São Paulo, Brazil, Zip code:14884-900. Phone number +55 44 99900 6272. E-21 

mail: alefe.carrera@unesp.br. ORCiD https://orcid.org/0000-0003-3558-2664 22 

  23 

mailto:alefe.carrera@unesp.br
https://orcid.org/0000-0003-3558-2664


2 
 

Online resource 1. Supplementary data on characterization, donor characteristics and 24 

quality control (genetic, microbiological, and viability assessments) of allogeneic 25 

adipose-derived stem cells used for secretome production. 26 
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Section I – Materials and methods for cellular characterization 28 

Each cell batch was cryopreserved and quarantined until cleared by quality 29 

control assays. After thawing, osteogenic differentiation was induced using a specific 30 

induction medium, and mineralization was subsequently confirmed using Alizarin Red 31 

staining under light microscopy at 100× magnification. Adipogenic and chondrogenic 32 

differentiation were similarly evaluated using Oil Red O and Alcian Blue staining, 33 

respectively. Positive differentiation into all three lineages confirmed the suitability of 34 

the cells for further use. Immunophenotyping was conducted to confirm the 35 

mesenchymal profile by assessing surface markers CD29, CD44, and CD105, as well as 36 

the pluripotency-associated markers SOX2 and OCT3/4. These analyses were 37 

performed using flow cytometry and polymerase chain reaction (PCR) with reagents 38 

specific to the canine species. Sterility confirming testing included bacterial and fungal 39 

screening, Mycoplasma spp. culture, and PCR-based detection.  40 

Cell viability was assessed for each batch after 24 h of cryopreservation. The 41 

cells were thawed and evaluated using the Trypan Blue exclusion assay with a 1:1 42 

dilution (cell suspension:Trypan Blue). Cell counts were performed in a Neubauer 43 

chamber under light microscopy, with 200 cells evaluated at two time points: 30 44 

minutes and 24 hours post-thawing. The batch was considered viable if ≥80% of the 45 

cells remained viable at 24 hours. The three batches achieved viability rates of 92% and 46 

91.5%, 94.5% and 83.5%, and 92.5% and 91% at 30 minutes and 24 hours, respectively.   47 
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Section II – Donors and quality control for each batch 48 

Donor 1 – Female dog, 1 year and 3 months, 26kg, Mixed breed. 49 

Batch identification: 04.008.16 50 

HEALTH ASSESSMENT  51 
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IMMUNOPHENOTYPING 60 
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STERILITY TESTING 66 

 67 

 68 



9 
 

CELLULAR VIABILITY  69 
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CELL DIFFERENTIATION 75 
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Donor 2 – Female dog, 11 months, 4kg, Shih Tzu. 79 

Batch identification: 04.002.21 80 

HEALTH ASSESSMENT  81 

 82 



13 
 

 83 

 84 

 85 

 86 

 87 



14 
 

IMMUNOPHENOTYPING 88 

 89 

 90 

 91 

 92 

 93 



15 
 

STERILITY TESTING 94 
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CELL DIFFERENTIATION 107 
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Donor 3 – Female dog, 4 years, 30kg, Mixed breed. 109 

Batch identification: 04.004.23 110 

HEALTH ASSESSMENT  111 
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