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Introduction Endothelial glycocalyx (eGlx) contributes to the
microvascular permeability barrier and its dysfunction corre-
lates with albuminuria in diabetic nephropathy. Albuminuria is
a potent risk factor for cardiovascular disease. We therefore
hypothesised that coronary microvascular eGlx damage also
occurs in diabetic cardiomyopathy (DCM).
Methods Diabetes was induced in FVB mice with streptozoto-
cin (STZ). DCM was assessed with echocardiography by E/A
ratio. A group of diabetic FVB mice received Angiopoietin 1
(Ang1) after DCM development.
Results FVB mice developed DCM at 7 weeks post STZ
injection. Labelling with MAL-I, a specific lectin that binds
to eGlx, was reduced in diabetic heart capillaries (DCM vs.
ctrl: 1.64±0.27 vs. 2.70±0.27). Electron microscopy of dia-
betic heart capillaries showed decreased eGlx depth (DCM
vs. ctrl: 14.54±0.79 vs. 27.88±5.82nm), increased perivascu-
lar space (DCM vs. ctrl: 2.08±0.22 vs. 0.54±0.11fold) and
thickened endothelial cells (DCM vs. ctrl: 0.30±0.04 vs.
0.22±0.01mm).

Partial depletion of eGlx in rat hearts with the combina-
tion of heparanase and chondroitinase led to decreased car-
diac output (enzymes vs. ctrl: 63.47±10.14% vs.
91.68±9.82%).

Ang1 improved diastolic function of FVB mice with DCM
(DCM vs. DCM+Ang1: 1.05±0.08 vs. 1.35±0.09 fold relative
to pre-treatment). In Ang1-treated diabetic mice, eGlx thick-
ness in heart capillaries (DCM vs. DCM+Ang1: 13.87±0.87
vs. 24.55±2.02nm) and eGlx coverage (DCM vs. DCM
+Ang1: 48.08±3.07% vs. 82.44±5.43%) were improved, and

the increased perivascular space due to oedema in DCM nor-
malised (DCM vs. DCM+Ang1: 2.08±0.13 vs. 0.23±0.03fold).
Conclusion We have shown DCM development is associated
with eGlx damage and that injury to eGlx impairs cardiac
function. Recovered heart function with Ang1 treatment paral-
lels reversal of eGlx loss. As such, correction of eGlx damage
may have therapeutic potential for DCM and other diabetic
vascular complications.
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Heart and lung function work in partnership to maintain car-
diovascular and tissue homeostasis. Endothelial (EC)-specific
transcription factor ERG is a master regulatory of EC lineage
and homeostasis expressed in all vascular beds. We have
shown that loss of ERG expression leads to endothelial dys-
function and tissue fibrosis in mouse. Furthermore, we have
established ERG loss as a hallmark of patients with chronic
disease, such as atherosclerosis and end-stage liver disease. In
this study we aimed to determine the functional impact of
chronic EC dysfunction on the cardiopulmonary system.
Methods 6-week-old VEC-iCre Erg-fl/fl mice were treated with
tamoxifen i.p. to induce EC-specific deletion (ErgiEC-KO);
mice were profiled longitudinally for 30 days compared to lit-
termate control mice (Ergfl/fl). We assessed cardiac function
by electrocardiography (ECG), recorded in conscious mice
twice a week using the ECGenie platform, and echocardiogra-
phy (Echo) at day 14 and 30. Tissue structure and endothelial
profiling was assessed by immunohistochemistry in both heart
and lung tissue. In a second set of experiments we treated
mice ErgiEC-KO with tamoxifen for 14 days prior to trans-
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