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Background

« Rapidly increasing rates of cardio-metabolic diseases have
become a major health concern in recent years due to high
mortality rates and physiological complications (CDC, 2022).

» Nicotinamide adenine dinucleotide phosphate oxidase (Nox)
1s an enzyme present in adipose cells that has been previously
correlated with the development of insulin resistance in
mouse models of obesity (Ding et al. 2019).

» Itis possible that the effects of Nox on metabolism occur
through increased reactive oxygen species (ROS) production
and lipolysis, which is the breakdown and release of
triglyceride stores in adipose cells (Krawczyk et al. 2012).

« Dysregulated lipolysis has been linked to several cardio-
metabolic complications (Figure 2). However, it remains
poorly understood how Nox influences lipolysis and cardio-
metabolic health outcomes in human participants.

Purpose

 To determine the signaling pathway(s) by which Nox
stimulates lipolysis under fasted and hyperinsulinemic
conditions.
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Methods

N = 8 males and females; Age = 22.3 + 5.0 years;
Body mass index: 25.0 + 9.5 kg/m?

Three microdialysis probes were inserted in subcutaneous
abdominal adipose tissue. Microdialysis procedures
commenced with the participant in a fasted state and
repeated under a “fed” state.

A Nox Inhibitor (Apocynin) was perfused into the adipose
tissue microdialysis probes either with isoproterenol or atrial
natriuretic peptide (ANP), which stimulate lipolysis via
different signaling pathways (Figure 1).

A hyperinsulinemic-euglycemic clamp mimics a meal
through the infusion of glucose at a variable rate together
with insulin infusion at a fixed rate (12 mU/m2/min).

Dialysate samples were analyzed using a fluorometer to
determine ROS levels (the combination of hydrogen peroxide
H_O, and superoxide O, concentrations). Glycerol was used
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Results and Conclusions
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* ROS levels decreased when the local Nox-inhibitor, apocynin,
was introduced, providing evidence for the first time in human
participants that Nox stimulates increased adipose tissue ROS
production in vivo (Figure 3A).

* Nox-derived ROS levels were enhanced
during hyperinsulemic conditions compared to fasted
conditions (Figure 3A).

« Local Nox inhibition significantly reduced glycerol levels in the

Isoproterenol probe during hyperinsulinemic conditions
(Figure 3B).

« Nox contributed to increased lipolysis through the -adrenergic
signaling pathway, which is an effect that was augmented
during the clamp compared to fasted conditions.

» Further experimentation will investigate if elevated Nox levels
in obese individuals diminish insulin’s anti-lipolytic effect and
change microvascular function.
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