
 

Body's ability to prevent cell damage
hampered by excess carbs
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A high body mass index (BMI) is closely correlated with insulin
resistance and Type 2 diabetes. For decades, nutrition guidelines have
emphasized the necessity of decreasing intake of dietary fats. Yet, even
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as studies demonstrate ties between foods laden with simple
carbohydrates and metabolic dysfunction, much remains unknown about
how the body processes large amounts of carbohydrates eaten in a single
meal.

To study how cells break down carbohydrates in real time, researchers
from Harvard-affiliated Brigham and Women's Hospital and Boston
Medical Center studied healthy normal weight and healthy overweight
participants as they consumed excess carbohydrates. Their findings
revealed that excess carbohydrates can contribute to metabolic
dysfunction by blocking the synthesis of important antioxidants and
demonstrated that high insulin levels under such circumstances can
exacerbate the issue. Findings are published in the American Journal of
Physiology—Endocrinology and Metabolism.

Researchers tracked the activity of the electrons in the cells of 24
nondiabetic participants who consumed large quantities of carbohydrates
in proportion to their weight (in some cases over 350g of carbohydrates).
They found evidence, more pronounced in participants with high BMIs,
that the cells were using electrons from glutathione, a "master
antioxidant," to help store excess carbohydrates as fats. This supported
their hypothesis that overconsuming carbohydrates may contribute to
metabolic distress by limiting antioxidant synthesis in the body.

When the researchers analyzed biopsies from the participants, they
confirmed that in participants with high BMIs, changes in the fat tissue
that occurred during the study represented a form of metabolic stress
often seen in insulin resistance and Type 2 diabetes.

"When we treat people with Type 2 diabetes, the focus is often on
lowering blood sugar rather than preventing carbohydrate overfeeding,
which is very common in our society," said Nawfal Istfan of the
Brigham's Division of Endocrinology, Diabetes and Hypertension. "But
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our study shows that if overfeeding isn't controlled, some of the
traditional ways of treating diabetes, like giving patients more insulin to
lower blood sugar, can potentially be more harmful."

The researchers demonstrated that insulin, which lowers blood sugar by
increasing its uptake by the cells, may contribute to metabolic distress
when cells are unprepared to process such a large amount of
carbohydrates. When an individual consumes carbohydrates in excess,
cells break down the molecules and resynthesize them into fats through a
"reduction" process that uses electrons. The researchers hypothesized
that during fat synthesis, the cells may be "taking electrons away" from
other metabolic activities, like the production of antioxidants, which are
important molecules that help protect the body from deterioration.

Going forward, the researchers hope to further examine metabolic
processes in those with normal versus high BMIs using the quantitative
approach from this study, which is common in biochemistry research but
not often used to study acute events, like overfeeding, in humans.

"The methodology we used in this study could be used in the future to
explore individuals' predispositions to weight gain," Istfan said. "There
are real differences between patients' metabolisms, which is something
that has been ignored in medicine. Metabolic overfeeding varies between
patients, and we need to understand this so we can give more appropriate
dietary advice."

  More information: Nawfal Istfan et al, Acute Carbohydrate
Overfeeding: A Redox Model of Insulin Action and Its Impact on
Metabolic Dysfunction in Humans, American Journal of Physiology-
Endocrinology and Metabolism (2021). DOI:
10.1152/ajpendo.00094.2021
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This story is published courtesy of the Harvard Gazette, Harvard
University's official newspaper. For additional university news, visit 
Harvard.edu.

Provided by Harvard University

Citation: Body's ability to prevent cell damage hampered by excess carbs (2021, October 21)
retrieved 10 April 2024 from
https://medicalxpress.com/news/2021-10-body-ability-cell-hampered-excess.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://news.harvard.edu/gazette/
http://www.harvard.edu/
https://medicalxpress.com/news/2021-10-body-ability-cell-hampered-excess.html
http://www.tcpdf.org

