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Peak aerobic capacity and dietary 
composition are related to the bioenergetic 

profile of platelets in children
Duncan Troup, Mentor: Dr. Eva Diaz
Thesis Director: Dr Joshua Kwekel



• Develops over several 
decades

• Foundational cause of 
50% of deaths in 
western societies

• Can begin in the first 
decade of life

Presenter
Presentation Notes
Disease of the cardiovascular system, characterized by plaque buildup over several decades, plaques have the potential to rupture, causing bad stuff (HA/S), because of these deadly conditions, atherosclerosis is the foundational cause… as a result there is a huge amount of research investigating how this disease develops and progresses to hopefully create preventative measures to reduce the impact. While we typically associate events like HA/S with adults and elderly people, research has shown that A can begin in the first decade of life, so early detection is key to formulate treatment options and prevent bad stuff



Presenter
Presentation Notes
This is a figure of some of the AD risk factors, it is important to note that each of these is a risk factor and not directly causative, so for example if you have diabetes then you do not neccasarily have atherosclerosis, you are just more likely to develop it, but the more of these risk factors you have, the more likely you are to have AD, if youll notice on this figure are obesity, diet, and inactivity, those are some of the factors that we looked at in this study

https://www.mdpi.com/life/life-13-01783/article_deploy/html/images/life-13-01783-g001.png


Platelets

3.

Presenter
Presentation Notes
Research has shown that platelets play a pivotal role in the development of AD, Platelets are small cell fragments that are primarily known for helping with blood clotting, but in addition to blood clotting they also respond to stress, participate in immunity, and help with wound healing, because of their involvement in immunity, platelets can communicate with immune cells and promote inflammation, as a result they contribute to the development of AD specifically by recruiting white blood cells to the wall of the artery, promoting an inflammatory response and a pro-inflammatory environment. So, platelets have diverse functions and their health and proper function is key in minimizing disease. One of the most important parts of the platelet is their mitochondria, as a lot of energy is needed to do all of these things



Platelet Mitochondria

6.

Presenter
Presentation Notes
Here is a graph of the multitude of functions that PL mito have within the platelet, don’t read all of the small print I just want you all to appreciate and recognize the importance of mitochondria to the function of the platelet, because of all of these functions, the lifespan of the platelet is largely determined by the health of the mitochondria, so when the mitochondria are dysfunctional the platelet dies and vice versa, relating back to CVD, when PL mito are dysfunctional studies have shown that the risk for thrombosis or blood clots within blood vessels is higher



Platelet Dysfunction

Mitochondrial 
Dysfunction

BMI, Diet, Fitness

Atherosclerosis

Research Purpose



Methods
Variables n=87
Age (years) 9.52 ± 0.86
Sex, n (%)

Girls 35 (40)
Boys 52 (60)

Race-ethnicity, n (%)
Black
White
Other

Weight (kg)

19
56
12

39.92

±
±
±
±

(22)
(64)
(14)
12.74

Height (cm) 140.07 ± 9.22
BMI percentile 75.37 ± 23.52
Weight status, n (%)

Normal weight 45 (52)
Overweight

MVPA
VO2 (mL/kg/min)

42
54.68
34.79 

(48)
± 21.55
± 7.52

Data presented as mean±SD, counts and percentages.
BMI = body mass index, MVPA = moderate to vigorous 
physical activity, BHI = bioenergetic health index

• Cross sectional 
observational study to 
investigate association 
between platelet 
mitochondrial function 
and atherosclerotic 
disease risk



Methods

5.



Presenter
Presentation Notes
Once we obtain these platelets, we can analyze their function through high resolution respirometry, by putting in certain chemicals we can see where oxygen is being consumed across the mito, some of the metrics we are looking at are ATP link, Proton leak, Non mito, when taken together these OCR give us the BHI or BHI which can be an indicator of pathologic stress

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4202728_cs2014-0101i001.jpg


Methods

1.

Presenter
Presentation Notes
This is an illustration of the ETC, the part of the mito that we are looking at, its primary purpose is to pump out these protons so that it is like a high pressure of protons on the outside and let them back in to produce ATP, sometimes though, protons get back across the membrane without going through the ATP protein to produce ATP, so it is a waste of energy for the mitochondria because the it worked so hard to push that proton out and it came back across the membrane without producing ATP, this relationship between protons and ATP production is known as coupling efficiency



Methods

2.



VO2

Presenter
Presentation Notes
We found that VO2 was negatively associated with coup and positively associated with leak, so as I was just talking about proton leak is a measure of mitochondrial inefficiency, this is not what I was expecting, VO2 is a measure of fitness so you would think that people with a high VO2 would have efficient mitochondria, but that is not what I found, there is some research that suggests that proton leak may have a protective effect against ROS, which actually lead to mito damage, so while kids with a high VO2 tended to have inneficient mito, that is not necessarily indicative of dysfunction, VO2 efficiency thing



Fruit



Dietary Fat



Dietary Carbohydrates



BMI/MVPA
• BMI and MVPA did not correlate with 

platelet mitochondrial function



Conclusions
• Platelet mitochondrial function is 

associated with dietary composition and 
VO2 max

• Whether these influence platelet activation 
will be determined in the ongoing MI-
Energy Study
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