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Sample size

Data exclusions

Replication

Randomization

Blinding

Animal data analysis in Part I and II: Echocardiography data were analyzed via Vevo LAB software (VisualSonics, Toronto, ON, Canada). LV
pressure-volume data were analyzed via LabChart (described above). Histological data were analyzed via Fiji ImageJ (version 1.52e).

All statistical analyses were performed using R Studio (version 1.3.959, R Studio Team, PBC, Boston, MA) and R (4.0.1 GUI 1.72 Catalina build
7845, R Foundation for Statistical Computing, R Core Team, Vienna, Austria).

Graphical representations were made in Prism (version 6.0e, GraphPad Software, San Diego, CA, USA) and Adobe Illustrator (version 13.1.1,
Adobe Inc., 2019, San Jose, CA, USA)

Source data for figures 2-9 are provided as a Source Data Files.

Human participant sample size: Using previously published data from our group with end-diastolic volume as a measure (doi: 10.1089/
neu.2016.4510), we determined that a sample size of nine human participants per group was sufficient for 80% power, an ! of 0.05 and an
effect size of 1.45 to detect a mean difference of 27 mL and SD of 5 mL between non-injured and untrained tetraplegic individuals (G*Power,
version 3.1.9.7).

Animal sample size: Using previous data for our key outcome (end-systolic elastance Ees) from our research group (doi: 10.1089/
neu.2017.5624), we determined that a sample size of four rats per group for pressure volume data was sufficient for 80% power, an ! of 0.05
and an effect size of 1 to detect a significant mean difference of 0.55 mmHg µL-1 with a pooled SD of 0.25 mmHg µL-1 between rats with a T3-
SCI and SHAM injury (G*Power).

Human participants in Part I: A total of 59 human echocardiography studies were analyzed. Delineating the endocardial borders can be a
limitation in measuring the area of the left ventricle in certain views. All measures were attempted for all participants, with specific group
sizes provided in the manuscript.

Human participants in Part III: Ten participants were selected to present a dramatic rise in blood pressure during a common clinical
procedure. As such, a selected time frame during the procedure to highlight the differences were presented, as shown in the figure. No
exclusions were performed in this study.

Animals in Part I: A total of 66 animals were initially allocated to groups. However, four animals (6.1%) died during or immediately following
the high-thoracic spinal cord injury surgery. A death rate of 10% for spinal cord injured animals is deemed by the University of British
Columbia Animal Care Committee. Additionally, one animal was excluded due to poor health at termination. Although we attempted to
conduct all outcome assessments in every animal, we were unable to catheterize some animals, whilst others had poor perfusion of tissue.
The specific sample sizes per group are provided in the manuscript.

Animals in Part II: No animals were excluded.

We did not attempt to replicate our experimental findings However, since our data we collected in individual studies by extension we have
demonstrated that the reduction in pressure and contractility indices with spinal cord injury is consistent across studies. In our histology
analyses we ensured we measured cardiomyocyte length, width and cross sectional area from at least 98 cardiomyocytes (A minimum of 130
lengths, 210 widths and 98 CSAs) and then graphically represented these in a histogram. In this way we can be more certain that SCI causes
cardiomyocyte atrophy then just representing the mean of all measures per animal.

In the human studies, human participants were not randomized as group identification was based on the presence/absence of spinal cord
injury and the time since spinal cord injury. In the animal studies, all animals were randomized into groups.

Humans in Part I: Blinding was not possible for the sonographer acquiring the data as location of participants (i.e., community dwelling or in
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rehabilitation) and mobility of non-injured individuals could visually be distinguished. However, echocardiography analysis was blinded.

Humans in Part III: We were not blinded as there was only ten individuals of the same group (i.e., chronic cervical spinal cord injury) involved.
These individuals presented to the clinic for sperm retrieval for personal incentives and consented for data to be collected and used for
research purposes.

Animals in Part I: Blinding during surgeries and animal care was not possible for the surgeon and care staff as spinal cord injury leads to visual
differences (i.e., hindlimb function and atrophy). However, all echocardiography, pressure-volume, ELISA, gene expression and histological
analyses the individual was blinded to the animal's group.

Animals in Part II: For the ganglionic blockade and level of injury studies, blinding was not possible during surgeries and animal care as
described above. For the minocycline study, blinding was possible during treatment administration as groups had the same severity and level
of spinal cord injury. All pressure-volume and histological analyses the individual was blinded to the animal's group/treatment.

Heart histology:

1) Wheat germ agglutinin (WGA) Alexa Fluor® 488 conjugate (1:2000, W11261; Life Technologies Corporation, Thermo Fisher
Scientific Inc., Eugene, OR, USA);

2) Alpha-actinin (rabbit primary 1:400, EP2529Y, Abcam, Cambridge, MA, USA; donkey anti-rabbit secondary Alexa Fluor® 546 1:1000,
711-586-152, Jackson ImmunoResearch, West Grove, PA, USA);

3) Connexin-43 (goat primary 1:1000, NBP1-51938, Novus Biologicals, Oakville, ON, Canada; donkey anti-goat Alexa Fluor® 647
secondary 1:1000, 705-606-147, Jackson ImmunoResearch, West Grove, PA, USA);

4) Nuclei/DNA (Hoechst 33342 1:10000, H3570, Thermo Fischer Scientific Inc., Eugene, OR, USA).

Rostral ventrolateral medulla histology:

1) Neuronal nuclei (NeuN; guinea pig primary 1:500, ABN90P, MilliporeSigma, Burlington, MA, USA; donkey anti-guinea pig secondary
Alexa Fluor® 647 1:200, 706-606-148, Jackson ImmunoResearch, West Grove, PA, USA);

2) Dopamine beta-hydroxylase (DBH; mouse primary 1:400, MAB308, MilliporeSigma, Burlington, MA, USA; donkey anti-mouse
secondary Alexa Fluor® 488 1:200, 715-546-151, Jackson ImmunoResearch, West Grove, PA, USA).

Heart histology:

1) WGA: We used the manufacturer's suggestion to diluting the 1.0 mg/mL into Hank’s balanced salt solution then using 5.0 ug/mL
for pre-fixed mammalian cells (1:200). This product has not been utilized to stain rat cardiomyocytes but has been used to stain
immature human induced pluripotent stem cells derived from cardiomyocytes (1:1000, doi: 10.1038/s41596-019-0189-8) and human
pluripotent stem cell derived ventricular progenitors transplanted into mice (1:200, doi: 10.1016/j.ymthe.2018.02.012). After
troubleshooting different dilutions, we found that 1:2000 was the optimal dilution as more concentrated lead to high background.

2) Alpha-actinin: This primary antibody has been used twice in our laboratory to stain alpha-actinin bands in rat cardiomyocytes
(1:100, doi: 10.1089/neu.2017.4984; 1:100, doi: 10.1089/neu.2017.5624). Our current dilution differs slightly as the past dilutions
were optimized for frozen tissue, whilst our current dilution (1:400) was optimized for paraffin-embedded tissue.

3) Connexin-43: This primary antibody has been used twice in our laboratory to stain connexin-43 stained intercalated discs in rat
cardiomyocytes (1:250, doi: 10.1089/neu.2017.4984; 1:250, doi: 10.1089/neu.2017.5624). As above, our current dilution (1:1000)
differs slightly as our current dilution was optimized for paraffin-embedded tissue.

4) Nuclei/DNA: This antibody has been used twice in our laboratory to stain nuclei in rat cardiomyocytes (1:1000, doi: 10.1089/
neu.2017.4984; 1:5000, doi: 10.1089/neu.2017.5624). As above, our current dilution (1:10000) differs slightly as our current dilution
was optimized for paraffin-embedded tissue.

Rostral ventrolateral medulla histology:

1) NeuN: The manufacturer indicates that this antibody reacts with both mouse and rat tissue and suggests a 1:1000 dilution for
mouse frontal cortex tissue. This antibody has been utilized to stain rat neurons in frozen tissue (doi: 10.1371/
journal.pone.0105752). After troubleshooting different dilutions, we found that 1:500 was the optimal dilution for frozen tissue. The
same protocol has been followed by our research group (doi: 10.1089/neu.2018.5703).

2) DBH: The manufacturer suggests a 1:300-500 dilution for rat brain tissue. This antibody has been utilized to stain rat
catecholaminergic neurons in frozen brain tissue (1:500, doi: 10.1152/ajpregu.00542.2012; 1:500, doi: 10.1371/




