
The Lipedema Project   
http://LipedemaProject.org                              http://DiseaseTheyCallFAT.tv	  

	  

	  
SCIENTIST/RESEARCHER 

EBBA FETISSOV 
BRAKENHIELM, PHD 

 
Transcript of Scientist/Researcher Video Episode 2 

 
  



	  
	  

The Lipedema Project http://LipedemaProject.org 

SCIENTIST/RESEARCHER 

EBBA FETISSOV BRAKENHIELM, PHD 
 
Blood Vessels and Adipose Tissue Expansion in Obesity 

My name is Ebba Brakenhielm, and I did my PhD thesis on the role of blood vessels in 

adipose tissue expansion. So adipose tissue expansion can be physiological during 

growth, and up to a certain stage way before any onset of metabolic diseases or 

obesity. 

It's completely physiological, and it's quite impressive that it's so dynamic, that it's 

really one of the tissues that can expand and regress throughout life, and it has an 

enormous capacity to do so compared to many other tissues. Of course, skin has to 

follow, right? So skin together with adipose tissue is quite remarkable.  

Depending on where the fat is sitting, if it's omental around the intestines, or if it's 

subcutaneous, then you have different degrees of blood vessels, and different 

regulation of these blood vessels, and these different depots. They also expand in 

different ways.  

So for instance, adipose tissue around the intestines, it mostly expands by getting 

larger and larger cells. So it's just this hypertrophy, whereas in the subcutaneous, you 

can have hyperplasia and hypertrophy, so you get more cells and they get bigger. So 

it's very dependent on where it is. 

	  
So the thing about lipedema that I didn’t understand             

is: why would it be localized only to the regions             
around the limbs, or the thighs and the arms? 

 

So the thing about lipedema that I didn't understand is: why would it be localized only 

to the regions around the limbs, or the thighs and the arms? As far as I know, there's 

absolutely no knowledge what would separate thigh region from subcutaneous adipose 

tissue somewhere else. 
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If you look at adipose tissue in obesity, it's actually hypoxic, so it's not enough blood 

going into the adipose tissue. And this hypoxia, this lack of oxygen to the adipocytes, it 

causes them to become proinflammatory, and then the proinflammatory phenotype is 

actually what's dangerous. 

So you can actually be very overweight and very healthy if you have enough blood 

vessels in your adipose tissue. But as soon as your adipose tissue starts to not be 

oxygenated enough, it starts to produce inflammatory cytokines, and that's what 

actually gets your health down. So many people now are looking into this metabolic 

syndrome, which is often associated with obesity. And they believe that a lot of these 

proinflammatory signals that race through the veins and arties of these people actually 

come from the adipose tissue that is not oxygenated enough. 

So it can really be a source of cardiovascular dysfunction because the adipose tissue is 

inflammatory. The adipose tissue is not oxygenated enough. On one side, it's the 

studies that I participated in that say, "Okay, you can control adipose tissue expansion 

by blocking blood vessel growth." So that would say that there is blood vessel growth 

when the adipose tissue expands, and if you block that, well then you can prevent 

adipose tissue from expanding. So then you would say "antiangiogenic, anti-blood 

vessel growth."  

 

  So you can actually be very overweight and very healthy     
if you have enough blood vessels in your adipose tissue. But 
as soon as your adipose tissue starts to not be oxygenated 
enough, it starts to produce inflammatory cytokines, and 

that’s what actually gets your health down. So many     
people now are looking into this metabolic syndrome,    

which is often associated with obesity.  

 

And then, on the other hand side, people were asking, "Well, since the adipose tissue is 

not enough vascularized enough in obesity, maybe if we stimulate antiangiogenesis, if 

we give something that's proangiogenic, we stimulate blood vessel growth – is this 

adipose tissue going to become healthy, good, normal, not inflammatory?"  
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And the answer, at least in mice, is yes. So you could actually give something that 

stimulates blood vessel growth in adipose tissue and these mice don't have any of the 

cardiovascular problems, even though they are massively obese. 

We know how to make good blood vessels in animals, but we don't know how to do it 

in people. And what's different between animals and people, among other things, is 

that people have comorbidities, and they're old and they're not in good health. 

Whereas the animals we tend to treat, they're young and in perfectly good health 

otherwise, apart from the myocardial infarction, for instance. 

So one of the things that will probably influence these type of therapies that you could 

consider for making your blood vessels is endothelial dysfunction. So it means that your 

vascular cells in your blood stream are not reacting the way they should because 

they're actually dysfunctional. So they don't dilate like they should. They can become 

more fragile. 

 

What Happens to Blood Vessels in Lipedema  
So I've seen that in lipedema, for instance, there's bruising. That would suggest that the 

blood vessels are actually fragilized, and that could be an indicator of the endothelial 

dysfunction. And I also seeing that there's fascial dilation generally in these beds, so 

there's something going on probably with vascular function, so if you have problems 

with vascular function, then you most likely also have problems in responding to these 

therapies that we're proposing. 

There's no drugs on the market that can make you grow new blood vessels. There's 

nothing. There's only this little gel that you can put on ulcer wounds for diabetic 

patients, and it's really very superficial. It's not going to work on anything more deep.  

And I believe that it's going to be quite a while before we have anything, any pill, any 

drug that's going to be on the market to do that. So if you can't do that, then you can 

do the opposite. 
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So I’ve seen that in lipedema, for instance, there’s       
bruising. That would suggest that the blood vessels              

are actually fragilized, and that could be an                 
indicator of the endothelial dysfunction.  

 

So the opposite is then to block it. And that's why I say it's easier to destroy it than to 

create something, unfortunately, because these things that destroy blood vessels are 

already approved for market use. For instance, in cancer patients, right?  

So these are the antiangiogenic drugs that mostly are targeting the VEGF, so VEGF is 

this growth factor that stimulates blood vessel growth, but it also makes them more 

leaky, and in expanding adipose tissue, there's a lot of VEGF that is secreted, and this 

could probably also be related to the hyperpermeability of the blood vessels that could 

contribute to edema, and it can also contribute potentially to bruising. So I think that 

VEGF would be a good candidate to look at, and that's why I was referring before, to 

the experiments that has been done in obese models in mice, where they actually 

blocked VEGF and they could then prevent expansion of adipose tissue. 

The problem is that initially, when you do that, you get more hypoxia in the adipose 

tissue, and when you have more hypoxia, then you have more inflammatory cells, and 

then you risk more fibrosis, so that's the risk. So if you don't have a sufficiently rapid 

cut off of blood vessel growth and really good doses of how fat adipose is supposed to 

be, then you risk replacing adipose tissue with fibrotic tissue, so it could create 

scarring. And that's probably problematic for lymphatic function, but also aesthetically, 

it's not very nice to have lots of hard lumps instead of adipose tissue. Adipose tissue is 

soft and nice, so fibrotic tissue is not. So it's kind of risky, but that would probably 

work. 

So what you risk if you withdraw the treatment after you have regressed your adipose 

tissue is that you grow it right back. And indeed, for cancer patients, they have to stay 

on this type of therapy for years, and this causes cardiovascular complications. 
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The adipose tissue is actually remarkable in many ways, and one of them is because it's 

one of the largest endocrine glands or tissues in the body. So it's a huge producer of 

different types of hormones. And in lean adipose tissue, one of the main hormones that 

is secreted is called adiponectin. I don't know if you've heard about it, but adiponectin 

is one of those special proteins that circulate in really high levels in lean, healthy 

people. And as soon as you start to put on weight, this secretion goes down, because 

it's only produced in small adipocytes. It's not produced well by big adipocytes, so 

there's a transcriptional control over that. 

And that means that this adiponectin has very low levels in people who have lots of 

adipose tissue, so it's kind of controversial. Intuitively you think that a hormone derived 

from adipose tissue should have more in obese, but you don't. You have less, actually. 

So this hormone, adiponectin, it's remarkable in many ways. So one of the things that it 

does, it boosts your insulin sensitivity. It has cardiovascular protective effects. It has 

general anti-inflammatory, antioxidant properties, and so on. So it's really considered as 

a treatment for diabetic patients, but there's no clinical trials with it yet. It's a 

recombinant protein, so it’s kind of costly as a therapy.  

So that's on one side, it has cardiovascular benefit and insulin sensitizing, and so on. 

But on the other side, and that's the research I participated in, we showed that in 

adipose tissue, it actually controls blood vessel growth, and it's an inhibitor of blood 

vessel growth. So that means that on one hand, you could potentially prevent all the 

possible inflammatory complications of too expanded adipose tissue by blocking 

inflammation, by blocking oxidative stress, and by limiting any potential influences of 

all these inflammatory cytokines, for instance insulin sensitivity in these patients, and 

potentially reduce blood vessel growth in a gentle way in adipose tissue.  

 

Recombinant Adiponectin Therapy for Lipedema   

So I think that if I would have to choose what would I suggest as a therapy today, I 

would say recombinant adiponectin therapy. But that is based on absolutely zero 

research because there is absolutely zero articles on the role, levels, production of 

adiponectin in lipedema. Zero. So, if I was a clinical researcher, I would say, "Sample. 

Sample this hormone in people with lipedema." 



	  
	  

The Lipedema Project http://LipedemaProject.org 

 

The dogma has been that you are born with a number of adipocytes that you're 

supposed to have. There's a little bit of an expansion in prepuberty, but normally you're 

not really having a lot of amplification of the number of adipocytes that you have. But 

this seems not to be the case then in lipedema, because what I've seen is, at the time, 

hypertrophy and hypoplasia, and that's kind of unusual. It's more to be expected in 

subcutaneous than in omental tissue, but why would it happen regionally in these 

places? There's no reason. 

 

What is it that starts the inflammation in adipose tissue?         
I believe that it’s an inefficient blood vessel growth. So the 
inefficient blood vessel growth causes it to not be enough 

oxygen around them. When it’s not enough oxygen,            
that is a very good signal for inflammation.  

 

To get back to this idea, what is it that starts the inflammation in adipose tissue, I 

believe that it's an inefficient blood vessel growth. So the inefficient blood vessel 

growth causes it to not be enough oxygen around them. When it's not enough oxygen, 

that is a very good signal for inflammation.  

So even if it's low grade and it's not really necrotic or anything, it's just not enough 

oxygen, and it upregulates some of the proteins, for instance VEGF that is not only 

causing blood vessel growth to happen, but it also causes immune cells to come in 

there, and especially in macrophages. And these macrophages are the ones that create 

the proinflammatory environment. And this proinflammatory environment then is 

categorized, for instance, by factors like TNF alpha. And TNF alpha is bad systemically, 

it's bad locally, it's bad for many things, but it's good for lipogenesis or adipogenesis. 

So that one helps adipocytes to expand, but since it's bad also for the endothelial 

function, what it probably does is that it limits whatever angiogenesis will be going on. 

So I think that the inflammatory environment, at the same time, promotes lipid 

expansion, but also somehow limits it because obviously you cannot grow bigger tissue 

than the minimum that you need for blood vessels, so if you don't have enough blood 

vessels, then your tissue can't expand. 
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If you could control the vascular permeability, then maybe you wouldn’t have as much 

compression. Because even if you expand a tissue, most of the tissue is superficial, so 

the superficial in theory can go out. It doesn't have to go in and compress as much. So 

if you could just prevent vascular permeability, which should be increased in those 

areas, maybe you can reduce the compression of the lymphatics as well. 

 

 

About Ebba Fetissov Brakenhielm, PhD 
Dr. Brakehielm is a specialist in cardiovascular disease and therapeutic angiogenesis 
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