IT City Research Online
UNIVEREIST%( ?;qLi)NDON

City, University of London Institutional Repository

Citation: Ramirez-Perez, F. I., Pennington, K. A., Pollock, K. E., Esangbedo, O., Foote, C.
A., Reyes-Aldasoro, C. C., Wu, H-H., Ji, T., Martinez-Lemus, L. A. & Schulz, L. C. (2016).
Maternal Hyperleptinemia Increases Arterial Stiffening and Alters Vasodilatoy Responses to
Insulin in Adult Male Mice Offspring. The FASEB Journal, 30(S1), 721.8. doi:
10.1096/fasebj.30.1_supplement.721.8

This is the accepted version of the paper.

This version of the publication may differ from the final published version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/18315/

Link to published version: https://doi.org/10.1096/fasebj.30.1_supplement.721.8

Copyright: City Research Online aims to make research outputs of City,
University of London available to a wider audience. Copyright and Moral Rights
remain with the author(s) and/or copyright holders. URLs from City Research
Online may be freely distributed and linked to.

Reuse: Copies of full items can be used for personal research or study,
educational, or not-for-profit purposes without prior permission or charge.
Provided that the authors, title and full bibliographic details are credited, a
hyperlink and/or URL is given for the original metadata page and the content is
not changed in any way.



City Research Online: http://openaccess.city.ac.uk/ publications@city.ac.uk



http://openaccess.city.ac.uk/
mailto:publications@city.ac.uk

Maternal Hyperleptinemia Increases Arterial Stiffening and
Alters Vasodilatoy Responses to Insulin in Adult Male Mice
Offspring

Francisco I Ramirez-Perez!2, Kathleen A Pennington?3, Kelly E Pollock3,
Omonseigho O Esangbedo3#, Christopher A Foote!, Constantino C Reyes-
Aldasoro?, Ho-Hsiang Wu®, Tieming Ji%, Luis A Martinez-Lemus2¢ and Laura C
Schulz3#

Author Affiliations

1 Dalton Cardiovascular Research Center, University of Missouri, Columbia,
MO

2 Biological Engineering, University of Missouri, Columbia, MO

3 Obstetrics, Gynecology, and Women’s Health, University of Missouri,
Columbia, MO

4 Biological Sciences, University of Missouri, Columbia, MO

5 Statistics, University of Missouri, Columbia, MO

6 Medical Pharmacology and Physiology, University of Missouri, Columbia, MO

7 School of Engineering and Mathematical Sciences, City University London,
London, United Kingdom

Abstract

Cardiovascular disease (CVD) is the number one cause of death in the U.S., and
exposure to adverse maternal environments has been associated with the
development of CVD including hypertension. Gestational diabetes mellitus
(GDM) is an adverse maternal environment that has been associated with
metabolic and CVD outcomes in the offspring. Key features of GDM and CVD are
maternal hyperleptinemia and vascular disfunction/remodeling, respectively.
Yet, there is limited information on the effects of maternal hyperleptinemia has
on the function and structure of the offspring’s resistance vasculature. We
hypothesize that alterations in offspring’s resistance artery structure and
function underlie programming mechanisms for cardiovascular disease that are
associated with maternal hyperleptinemia and GDM. To test this hypothesis, we
used Leprdb/+ mice dams, which exhibit maternal hyperleptinemia and
wildtype (WT) as controls. Vascular function was assessed in WT male offspring
of control and hyperleptinemic dams at 31 weeks of age, after half the offspring
had been fed a high fat diet (HFD) for 6 weeks. On a standard diet (SD), offspring
of hyperleptinemic dams had mesenteric arteries with larger internal diameters
than those of WT dams (258.36£14.99 vs 233.65£9.36 um, p<0.05) indicative of
outwardly remodeled, and enhanced maximal vasodilatory responses to insulin
(39.97+6.71 vs 32.23+5.07 %, p<0.05). In offspring of WT, but not
hyperleptinemic dams, HFD increased vessel wall cross-sectional area
(18590.01£1251.16 vs 12807.20£1060.70 um2, p<0.05), and enhanced the
maximal vasodilatory response to acetylcholine (33.74+4.92 vs 21.86+2.73 %,
p<0.05). HFD reduced the maximal response to insulin in offspring of
hyperleptinemic dams compared to their WT and lean controls (21.88+3.80 vs



37.42+7.84 and 39.97+6.71 % respectively, p<0.05). Offspring of
hyperleptinemic dams fed a HFD had increased elastic moduli normalized as a
function of the percolation of the internal elastic lamina compared to their WT
and lean controls (0.53+0.038 vs 0.34+0.023 and 0.38+0.032 x106 dynes/cm?2
respectively, p<0.05). Offspring of hyperleptinemic dams also had stiffer arteries
at high pressure under both dietary conditions (2.36+0.35 vs 1.45+0.11 x106
dynes/cm2, p<0.05). We conclude that when mice were fed a SD, maternal
hyperleptinemia had beneficial effects to offspring’s vascular health, but did not
protect offspring fed a HFD. Furthermore, maternal hyperleptinemia induced
arterial stiffness in offspring regardless of diet. These results suggest that GDM
programs offspring vascular function and structure through mechanisms that
may be in part dependent on circulating maternal leptin levels and are
differentially affected by postnatal developmental exposures.
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Footnotes

This abstract is from the Experimental Biology 2016 Meeting. There is no full
text article associated with this abstract published in The FASEB Journal.

References

Bender SB, Castorena-Gonzalez JA, Garro M, Reyes-Aldasoro CC, Sowers JR,
DeMarco VG, et al. Regional variation in arterial stiffening and dysfunction in
Western diet-induced obesity. Am ] Physiol Heart Circ Physiol. 2015;
309(4):H574-82. doi: 10.1152/ajpheart.00155.2015 PMID: 26092984; PubMed
Central PMCID: PMCPM(C4537938.



