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Supplementary Figure 1. Acute L-NAME treatment increases capillary permeability to insulin 
and total extravascular insulin delivery. A) The ratio of plasma to interstitial INS- 647 as a function 
of time following INS-647 injection in saline (n=6) and L-NAME-treated (n=6) mice. B) Vascular 
cross-sectional surface area over the course of the intravital microscopy experiment. INS-647 was 
administered at t = 0 min. C) Average INS-647 intensity in the entire extravascular space of the field of 
view. D) Baseline-subtracted area under the extravascular INS-647 curve. Groups were compared using 
Student’s t-test. INS- 647 – insulin-647, IU – intensity units, L-NAME – L-NG-Nitroarginine methyl 
ester. 
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Supplementary Figure 2. 4U/kg insulin does not alter capillary permeability to albumin. A) 
Representative BSA-647 images (maximum intensity projections) in mice treated with either vehicle 
(n=4) or 4U/kg insulin. B) The ratio of plasma / interstitial BSA-647 as a function of time. Vehicle or 
insulin was administered at t = 0 min. BSA- 647 – Alexa Fluor 647-labeled bovine serum albumin. 
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Supplementary Figure 3. Effects of acute L-NAME treatment on insulin-induced glucose lowering 
and 2[14C]DGP accumulation during INS-647 imaging experiments. A) Tail-vein blood glucose 
levels following an INS-647 imaging experiment in mice treated with either saline (n=6) or L-NAME 
(n=6). B) Accumulation of 2[14C]DGP in the gastrocnemius of mice treated with either saline (n=5) or 
L-NAME (n=5). Groups were compared using unpaired Student’s t-test. 2[14C]2DGP – 
2[14C]deoxyglucose-6-phosphate. 
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Supplementary Figure 4. Effects of SMTC treatment on vascular parameters. A) Plasma-perfused 
capillary surface area over the course of the intravital microscopy experiment in mice treated with either 
saline (n=5) or SMTC (n=6). INS-647 was administered at t = 0 min B) Average plasma-perfused 
surface area over the first 5 minutes of the experiment. C) Capillary diameter as a function of time 
during INS-647 imaging experiments. D) Change in mean arterial pressure following a 10μg/kg bolus of 
acetylcholine, an index of eNOS-mediated NO production, in saline (n=3) and SMTC (n=3) treated 
mice. Each data point represents the average hypotensive response to 3 successive acetylcholine 
injections. MAP – mean arterial pressure, SMTC – S-methyl-L- thiocitrulline. 
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Supplementary Figure 5. No effect of SMTC treatment on gastrocnemius insulin delivery or 
2[14C]DGP accumulation. A) The ratio of plasma to interstitial INS-647 as a function of time 
following INS-647 injection in saline (n=5) or SMTC-treated mice (n=6). B) Average INS-647 intensity 
in the entire extravascular space of the field of view. C) Baseline-subtracted area under the extravascular 
INS-647 curve. D) Accumulation of 2[14C]DGP in the gastrocnemius. Groups were compared using 
Student’s t-test. 
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Supplementary Figure 6. Effects of SNP on blood pressure, capillary diameter, and nitric oxide 
signaling. A) Mean arterial blood pressure (MAP) measured through an indwelling carotid artery 
catheter in saline (n=4) and SNP-treated (n=4) mice. Of note, the saline control group is the same as 
used for determination of the blood pressure effects of L-NAME (Figure 1A). Mice were anesthetized 
with KXA and treated with a continuous infusion SNP beginning at t = - 15 min and continuing 
throughout the experiment. At t = 0 min, mice were administered a 4U/kg bolus of insulin, as during the 
imaging experiments. B) Average MAP during SNP or saline treatment prior to (t = - 10 min to t = 0 
min) or following (t = 0 min to t = 15 min) insulin treatment. C) Capillary diameter as a function of time 
during INS-647 imaging experiments. D) Average diameter of capillaries (rhodamine dextran-labeled 
vascular structures) at t = - 5 min. E) Representative immunoblots of phosphorylated VASP (S239) and 
GAPDH in gastrocnemius. F) Representative immunoblots of total VASP and GAPDH in 
gastrocnemius. G-I) Levels of (G) phosphorylated VASP (S239), (H) total VASP and (I) the ratio of 
pVASP/VASP as determined by densitometric analysis of immunoblots in saline (n=6) and SNP-treated 
mice (n=6). Groups were compared using Student’s t-test. SNP – sodium nitroprusside, KXA – 
ketamine/xylazine/ acepromazine cocktail, MAP – mean arterial pressure, VASP – vasodilator-
stimulated phosphoprotein, GAPDH – glyceraldehyde 3-phosphate dehydrogenase. 
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Supplementary Figure 7. No effect of SNP treatment on gastrocnemius insulin delivery. A) The 
ratio of plasma to interstitial INS-647 as a function of time following INS- 647 injection in saline (n=8) 
or SNP-treated mice (n=7). B) Vascular cross-sectional surface area over the course of the intravital 
microscopy experiment. INS-647 was administered at t = 0 min. C) Average INS-647 intensity in the 
entire extravascular space of the field of view. D) Baseline-subtracted area under the extravascular INS-
647 curve. Groups were compared using Student’s t-test. 
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Supplementary Figure 8. No effect of SNP treatment on insulin-induced glucose lowering and 
2[14C]DGP accumulation during INS-647 imaging experiments. A) Tail- vein blood glucose levels 
following an INS-647 imaging experiment in mice treated with either saline (n=8) or SNP (n=7). B) 
Accumulation of 2[14C]DGP in the gastrocnemius. Groups were compared using unpaired Student’s t-
test.  
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Supplementary Figure 9. Effects of phenylephrine and hydralazine on blood pressure and 
capillary diameter. A) Mean arterial blood pressure (MAP) measured through an indwelling carotid 
artery catheter in saline (n=4), phenylephrine (n=4), or hydralazine- treated (n=3) mice. Mice were 
anesthetized with KXA and treated with a continuous infusion of either saline, phenylephrine, or 
hydralazine beginning at t = - 5 min and continuing throughout the experiment. At t = 0, mice were 
administered a 4U/kg insulin bolus, as during the imaging experiments. B) Average MAP from t = - 5 to 
15 min. C) Capillary diameter as a function of time during INS-647 imaging experiments in mice treated 
with saline (n=6), phenylephrine (n=7), or hydralazine (n=6). D) Average diameter of capillaries at t = - 
5 min. E) Representative immunoblots of phosphorylated VASP (S239) and GAPDH in gastrocnemius. 
F) Representative immunoblots of total VASP and GAPDH in gastrocnemius. G-I) Levels of (G) 
phosphorylated VASP (S239), (H) total VASP and (I) the ratio of pVASP/VASP as determined by 
densitometric analysis of immunoblots in saline (n=6), phenylephrine (n=6), and hydralazine-treated 
(n=6) mice. Groups were compared with a one-way ANOVA followed by Dunnett’s test for multiple 
comparisons to a control group (saline). PE – phenylephrine, HYD – hydralazine. 
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Supplementary Figure 10. Effects of phenylephrine and hydralazine on the plasma/interstitial 
INS-647 ratio. The ratio of plasma to interstitial INS-647 as a function of time following INS-647 
injection in mice treated with saline (n=6), phenylephrine (n=7), or hydralazine (n=6) 

.  

 



SUPPLEMENTARY DATA 

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db18-0288/-/DC1 

Supplementary Figure 11. Effects of phenylephrine and hydralazine on plasma insulin clearance, 
interstitial appearance, and insulin delivery. A) Capillary INS-647 intensity as a function of time 
following INS-647 injection in mice treated with saline (n=6), phenylephrine (n=7), or hydralazine 
(n=6). B) Data in A normalized to capillary INS-647 at t = 0 min. C) Interstitial INS-647 as a function 
of time following INS-647 injection. Interstitial INS-647 intensity is defined as the average INS-647 
intensity between 1-3μm from the capillary wall. D) Data in C normalized to interstitial INS-647 at t = 0 
min. E) Vascular cross-sectional surface area over the course of the intravital microscopy experiment. F) 
Average INS-647 intensity in the entire extravascular space of the field of view. G) Baseline-subtracted 
area under the extravascular INS-647 curve. Groups were compared with a one-way ANOVA followed 
by Dunnett’s test for multiple comparisons to a control group (saline). 
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Supplementary Figure 12. Effects of phenylephrine and hydralazine on insulin- induced glucose 
lowering and 2[14C]DGP accumulation during INS-647 imaging experiments. A) Tail-vein blood 
glucose levels following an INS-647 imaging experiment in mice treated with either saline (n=5), 
phenylephrine (n=7), or hydralazine (n=6). B) Accumulation of 2[14C]DGP in the gastrocnemius of 
mice treated with either saline (n=6), phenylephrine (n=7), or hydralazine (n=6). Groups were compared 
using one-way ANOVA followed by Dunnett’s test for multiple comparisons to a control group (saline). 
 

 
 


