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Tracey:	00:00	Hello, and welcome to NC State's Audio Abstract. I'm your host, Tracey Peake. Plastics can make life a lot easier, but they can also contain compounds that can impact your health. Heather Patisaul is a neuroendocrinologist and Associate Dean for Research at NC State's College of Sciences. Her work focuses on studying endocrine disruptors, compounds that affect the normal development of the brain and reproductive system. We're speaking with her today about these chemicals, what they do and how to avoid them. Welcome Heather.
Heather:	00:34	Thank you, Tracey. It's great to be here.
Tracey:	00:37	I'm glad you're here. Let's start by just defining an endocrine disruptor for folks who don't know what they are. What does that mean? And how many chemicals out there are classified as endocrine disruptors?
Heather:	00:53	Well, endocrine disrupting chemicals are any chemical that can interfere with any of the hormones in your body. So the hormones people typically think of are estrogen and testosterone, but you have many others. You have thyroid hormone, insulin is a hormone. And so endocrine disrupting chemicals interfere with that hormone's ability to do its job. In terms of how many are out there in the world, the truth of it is no one really knows, but it's estimated there's at least a 1,000 that we're aware of and probably many more. Chemicals are not routinely tested for endocrine disrupting properties, so scientists are really kind of approaching this one chemical at a time.
Tracey:	01:38	That could take a long time. Now I mentioned plastics in the intro, is that the most common culprit for endocrine disrupting chemicals or are there other products that they're found in?
Heather:	01:53	Plastics are certainly a culprit and they've been a culprit for a really long time and it's a universal source of exposure because plastics now permeate every square molecule of space on earth from the deepest oceans, all the way up into the snows of Mount Everest. And so the plastics themselves contain endocrine disrupting chemicals, and as they break down and become microplastics, they get sticky and they'll stick to other endocrine disrupting chemicals like pesticides, surfactants, and those kinds of things. But you're going to find endocrine disrupting chemicals in toys, personal care products like cosmetics, in your dust, in your house. So flame retardants can be endocrine disrupting and they'll get into your house dust. Food packaging, unfortunately, contains a lot of these chemicals, some of your furniture and even your clothing. So they're everywhere.
Tracey:	02:53	Probably the common endocrine disruptor people have heard of is BPA or bisphenol A, can you talk to me a little bit about what this chemical is in particular and how it gets into our body and then what it does once it gets there?
Heather:	03:14	Sure. BPA is a chemical that my labs worked on for a really long time. Most people have heard of it because they'll see a sticker on their plastic water bottle that says BPA free. And so those water bottles used to be made out of polycarbonate. And BPA is an additive that you can put into plastic to make it hard. So when you purchase a water bottle out of a vending machine, it's squishy, right? But the one you carry around with you is not, and it's the Bisphenol A, the BPA that's making that bottle less squishy and more resilient. They have now been remanufactured to not have BPA in them and BPA fools your body by acting like an estrogen and estrogens have very important jobs in both male and female bodies. People don't seem to associate estrogen with anything in men, but men do have estrogen. So you can get effects in both men and women from BPA exposure.
Tracey:	04:16	Okay. What kind of effects are we talking about here in terms of the disruption from this extra estrogen exposure?
Heather:	04:25	So that's going to depend not just on your gender, but also on how old you are. So as adults, our hormones help, estrogen and androgen help us maintain what we call our secondary sex characteristics. Basically everything that you got at puberty is coming from a lot of these hormones, like estrogen and androgen. So a chemical like BPA can disrupt those sorts of things. So in an adult, we see infertility issues. We can see higher rates of breast and prostate cancers and those kinds of things. In development, estrogen, and testosterone play extremely important roles in organ formation, not just reproductive organs, but also the brain.
		And so because you're building organs during development, if you interfere with estrogen or androgen at that time, you can get irreversible effects. My lab focuses really heavily on what's happening in the brain. And the changes that you get in the brain while other labs have looked at how these chemicals impact the development of our reproductive organs. But it puts that individual at risk later in life for genital malformations, for difficulty conceiving, high rates of miscarriage, those kinds of things.
Tracey:	05:45	How much exposure to something like BPA is too much exposure?
Heather:	05:53	That is always the devilish question, how much is too much, and no two scientists are ever going to give you the same answer. But I was involved in a study that was a partnership between NIH and FDA, where we dosed, the animals were dosed across a pretty wide dose range. And then as they were disassembled all of the different tissues and parts went to different labs with expertise on that tissue, for example. So my lab worked on the brain, someone else's lab worked on ovary, et cetera, et cetera. And so we all reported back, all the work was done blinded, and then we unblinded all of the data. And lo and behold, we had effects in brain, ovary, memory gland and heart at 2.5 micrograms per kilogram body weight. So that is an extremely tiny amount of chemical. And to just put that in context, right now, the food and drug administration says 50 micrograms is safe for you. Our research would say, "No, no, no, it's got to be 2.5 or below." So it can be very tiny amounts of chemical that have big effects.
Tracey:	07:07	And just to be clear, just because the BPA is in the hard plastic, does mean necessarily that if you just touch a BPA containing object, is it going to somehow transfer into your body? Or is there a way in which that happens that makes exposure more likely?
Heather:	07:31	That's a great question and it really comes down to chemistry. So what's typically going to happen is whatever is in the bottle is going to leach chemicals out of the bottle. And BPA is also in the lining of tin cans or metal cans, food cans. So if you have a really acid food, so if it's tomato soup in the can, or if it's coffee in your plastic cup, that is going to react more with the plastic and pull more BPA out of the container than say water. So it kind of depends on what's in the container and how the container is made and the food that's within it. You just touching it is not really going to do much to pull any of that chemical off the surface. The other way to leach chemicals out of plastics is to microwave them. So if you put your dinner in a plastic bowl and heat it up in the microwave, that's going to cause a chemistry reaction and you're going to have BPA in your dinner.
Tracey:	08:32	So all of those microwave meals with the plastic containers, you should probably transfer that into something else to cook it, maybe.
Heather:	08:38	I've been doing that for quite some time. I know it seems kind of crazy, but it is a lot safer to just treat that as a food packaging, take your food out and heat it up on something else.
Tracey:	08:49	Okay. As for the chemicals that they're using to replace BPA, do we have the same kind of data on these new chemicals about their safety in terms of endocrine disruption or other problems?
Heather:	09:05	Yeah, I call that the bisphenol alphabet soup. So we have bisphenol A, bisphenol F, bisphenol S and with this one chemical at a time testing approach, no, we don't have a really, a lot of good data because it's slow and it's cumbersome and it's difficult data to obtain, but for the other bisphenols that people have studied, yes, they look very much like bisphenol A, and so there's a push in the scientific community to regulate chemicals as a class. So if we know that one bisphenol is causing a problem and the others are structurally similar, we probably should make the cautious assumption that they're all going to behave similarly in the body and regulate them appropriately.
Tracey:	09:54	And you were also recently part of a team that created a report on phthalates and specifically the harm that they can do to neurological development. Can you tell me a little bit more about that? What are phthalates? What were you seeing in your research and where do you commonly come into contact with phthalates out in the wild?
Heather:	10:17	So that's a great question. So BPA makes plastics hard and phthalates make plastics soft. So medical tubing, IV bags, squishy dog toys, baby teethers, those kinds of things are going to have phthalates in them. Phthalates are also used a lot in building materials. So they're often found in carpeting and furniture and that kind of thing. And there's a lot of phthalates in cosmetics and personal care products. And they're also used to hold the scent in, in fragrances. So if you have fragrance like dishwashing detergent or laundry detergent, there's going to be phthalates in that fragrance.
Tracey:	11:06	So in this report, what effects do they have on people? Are they just a straight endocrine disruptor? Is it particularly dangerous for you in terms of neurological development? What's going on?
Heather:	11:22	Well, the group itself is interesting. It's a combination of basic scientists like myself and also epidemiologists who look for evidence of effects in humans, some clinicians, physicians, and what we call non-governmental organizations. So people who work on public policy. All focused around trying to identify what chemicals are out in the world that are affecting the developing brain, that are affecting neurological health. So that's sort of the focus of the group.
		And so they took a hard look at the evidence to see where are we in terms of making conclusions about do phthalates affect the developing brain? And what was really interesting about participating with this group is four or five years ago, we all decided there really wasn't enough information and it set a really specific research agenda as to what we needed to go and learn. So in that time everyone's been working in their little respective space and then looking at the data from animals, from cell culture model and also in children, there's now strong evidence that exposure to phthalates in the womb can cause cognitive memory and other issues in children. So it is impacting brain development.
Tracey:	12:37	And what kind of cognitive issues are we seeing? Learning problems later in life? What sort of issues were we talking about here?
Heather:	12:47	Yeah, so it's a lot of learning issues, mental processing, those kinds of things. So phthalates are another big group of chemicals, just like the bisphenols are. And some phthalates are more potent than others. The primary way that they harm the body is they impair the ability for the testis to make testosterone. And in the fetus, in the male fetus, that testosterone is necessary to help build the reproductive organs of that male baby, but also the brain. And so like with many endocrine-disrupting chemicals, you tend to have more severe effects in one sex versus the other, in this case, it's males, but they have found evidence of problems in both boys and girls.
Tracey:	13:34	All right. Is there anything we can really do to avoid these chemicals? They seem like they're everywhere.
Heather:	13:42	That's the really hard part. So I kind of see myself as a person who wears two hats. I do the science because I think it's important. I think it's critical for us to understand our environment and how it's affecting us. And then I work with groups like this one and others to leverage our collective expertise and try to change policy, but that's slow. So consumers actually hold a lot more power than I do, because the way that you shop changes the industry, as soon as people decided that they didn't want [inaudible 00:14:14] in their water bottles anymore, companies had to change because consumers drive markets.
		So you can look for things that have on the label that this is phthalate free. A lot of baby toys and pet toys now might say that it's phthalate free on the label and you can make that choice. Personal care products is the biggest space where women are going to get exposed. And so you can look for companies that are making your favorite lipstick or eye shadow without phthalates. And there's a lot of apps online to help you do that. And then purchasing fragrance free products at home is another really easy way to limit your exposure. So even if you love the way your dishwashing soap smells, getting fragrance-free is probably better for your brain.
Tracey:	15:02	Let me circle back a little bit to the work that you've done. Is there a dosage limit with phthalates in the same way that there is with BPA, a level of exposure where you start to actually see these problems occurring? Is there a safe level of these?
Heather:	15:21	Yeah, so again, that's a really difficult thing to say. And there's an interesting story with this one too, because not all the animal models were sensitive. So as people tried to address that question, they were getting the wrong answers that they used the wrong model. But now the data is looking a lot like it is for bisphenol A, which is even at really, really low levels, low levels that have historically been considered safe, we are seeing effects. And that's because the brain in particular is super sensitive to even tiny amounts of hormone during development. So it's not surprising that these chemicals that can mimic hormones or change hormone levels can have a big effect at small doses.
Tracey:	16:03	And they get into your body the same way that bisphenol A, does pretty much right? If you-
Heather:	16:09	They do. Contaminated food packaging in food. They're also in your dust and you'll inhale them. So mostly oral exposure with some dermal from the makeup and breathing it in.
Tracey:	16:24	I'm trying to find a silver lining, I know there's not really one, but I am curious, would exposure to adults have similar problems or is it really, really critical to make sure, if you can't do anything else, to try to avoid coming into contact with these products when you have a child or before it's born.
Heather:	16:53	No, so we kind of think about it in terms of critical windows of vulnerability. So obviously when you're building your organs, that's a really critical stage where something can go horribly, horribly wrong. So pregnant women are at very high risk when thinking about their offspring, breastfeeding is another example because a lot of these chemicals will get into breast milk and expose the young child. Puberty is a time that we think is also particularly sensitive, because again, hormones are playing a big role in shaping that transition from a childhood body to an adult body. There's less research being done in that space, but the little that's there is saying that this is also a potential critical period for exposure. And then the other potentially vulnerable time is in aging.
		So any woman who's gone through menopause where her estrogen declines, can comment on foggy brain, just not remembering where you put the keys and those kinds of things, because even in our adult life, our hormones support the brain and brain activities. And so in addition to potentially having higher risk of reproductive cancers later in life, there is some interesting work being done, trying to see if exposure increases risks for cognitive impairments in old age, but that is a new area.
Tracey:	18:19	Finally, my last question for you is what is the most amazing or worrying thing that you have discovered while you've been doing this research?
Heather:	18:50	I think the amazing part is how much control we have over fixing this. So I have the wonderful pleasure of working with colleagues at NC State in textiles, chemistry, engineering. If we set out to make a not toxic water bottle, we can do that. And people have been able to create that, you just need the drive to get it done. So even in the cosmetics space, I used to have to go to Europe to collect all the sunscreen and cosmetic stuff that I knew didn't have these chemicals in it, because even though companies could make it, they weren't being sold in the United States. Well, that has completely changed. And so I'm just incredibly impressed at how clever we can be at solving these issues if we put our mind to it.
Tracey:	19:36	Well, that is good. And it's good to know that we can make a change if we need to.
[bookmark: _GoBack]Tracey:	21:25	Well, I am really pleased to have had you here with me today, Heather.
Heather:	21:43	Thank you very much. It was a pleasure to be here and I appreciate the invitation.
Tracey:	21:47	We've been speaking today with Heather Patisaul, neuroendocrinologist and Associate Dean for Research at NC State's College of Sciences. This has been Audio Abstract. I'm your host, Tracey Peake. Thank you so much for listening.
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