Czy mozna nabawic sie
cukrzycy pijac wode
z plastikowych butelek
| piiac mleko z kartonu?

Mariusz Dabrowski
™ Uniwersytet Rzeszowski
Wydziat Medyczny




Konflikt interesow

- Honoraria za wyktady:

* Abbott. Astra Zeneca: Berlin-Chemie; Boehringer
Ingelheim; Bioton; Eli Lilly; Janssen-Cilag: Krka:
MSD: Novartis: Novo Nordisk; Roche: Sanofi-Aventis;
Servier; Wérwag Pharma; ...

- Udziat w kongresach i konferencjach naukowych:
- MSD: Sanofi Aventis; Servier;



NA SAM POCZATEK

Pare tykow epidemiologii




International New lork €imes

TUESDAY, JUNE 9, 2015

Diabetes rates rising as obesity spreads

- WASHINGTON

Poorer countries struggle
to provide treatment for
growing pool of patients

BY SABRINA TAVERNISE

The global diabetes rate has risen by
nearly half over the past two decades,
according to a new study, as obesity and
the health problems it spawns have
taken hold across the developing world.

The prevalence of diabetes has been
rising in rich countries for several de-
cades, largely driven by increases in the
rate of obesity. More recently, poorer
countries have begun to follow the
trend, with major increases in countries
like China, Mexico and India.

The study, published Monday in the
British medical journal The Lancet, re-
ported a 45 percent rise in the preva-
lence of diabetes worldwide from 1990 to
2013. Nearly all the rise was in Type 2,
which is usually related to obesity and is
the most common form of the disease.

A major shift is underway in the de-
veloping world, in which deaths from
communicable diseases like malaria
and tuberculosis have declined sharply,
and chronic diseases like cancer and
diabetes are on the rise. The pattern is
linked to economic improvement and
more people living longer, but it has left
governments in developing countries
scrambling to deal with new and often
more expensive ways to treat illnesses.

The study, led by the Institute for

Health Metrics and Evaluation, a re-
search group, was funded by the Bill
and Melinda Gates Foundation. It is the
largest analysis of global disability data
to date, drawing on more than 35,000
data sources in 188 countries.

The study measured the burden of
disability by calculating the proportion
of a population living with any given dis-
order in a year. It found that the num-
bers of people living with disability have
gone up — largely a result of population
growth and aging — but that the rate of
disability declined slightly, dropping to
110 per 1,000 people in 2013, compared
with 114 per 1,000 in 1990. -

Nor had the top-ranking disabilities
changed much. The top five were lower

The study points to a shift in
the developing world, in which
chronic diseases like cancer
and diabetes are on the rise.

back pain, major depression, iron defi-
ciency anemia, neck pain, and hearing
loss from aging. In an illustration of the
decline of infectious diseases in many
nations, diarrheal diseases fell to 25th
place from 15th. But diabetes rose as a

share of the overall burden of disability, -

moving to No. 7 in 2013 from No. 10 in
1990.

China helped drive the rise in the
global toll of diabetes. The prevalence of
the disease there increased about 56
percent over the period of the study. But
it was not the country with the largest
rise. In the United States, the rate in-

creased 71 percent, and in Saudi Arabia
60 percent. In Mexico it rose 52 percent.

Saudi Arabia led the pack in terms of
overall prevalence with 17,817 cases per
100,000 people in 2013 — more than dou-
ble China’s 6,480 per 100,000. For com-
parison, the rate in the United States
was roughly the same as China’s —
6,630 per 100,000, according to Amy
VanderZanden, a data coordinator at
the institute.

Theo Vos, a professor of global health
at the institute, which is based at the
University of Washington, noted that
while the prevalence of diabetes had
greatly increased, death rates from the
disease had slowed substantially.
People with diabetes are living longer,
he said, in part because medical systems
have gotten better at preventing people
from dying from its complications.

In the United States, rates of diabetes
complications including heart attacks,
strokes, kidney failure and amputations
fell sharply over the past two decades,
in part the result of better medical care,
monitoring and medications. Middle-
income countries like China have gotten
better at treating the illness too, Profes-
sor Vos said.

“On balance the burden is coming
down — it’s better to be alive, even if
you have disability,” he said. “But the
downside is that it requires much more
health system resources to treat people
with these chronic problems.”

Investments in the health systems of
low-income countries have long been
geared toward treating infectious dis-
ease, a pattern that needs to change, he
said.




Age-adjusted Prevalence of Obesity and Diagnosed Diabetes
Among US Adults
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CDC’s Division of Diabetes Translation. United States Surveillance System available at
http:/ /www.cdc.gov/diabetes/data




Aktywnos¢ fizyczna w czasie wolnym: USA

2002-2003 2012-2013

Total

Sex
Men

Women

Race and Hispanic origin
White only, not Hispanic

Black only, not Hispanic

Hispanic

Percent of poverty level

Below 100%
100%-199%
2009%-399%
400% or more 18.6 228
I | | I T T
0 10 20 30 0 10 20 30
Percent Percent

CDC/NCHS, National Health Interview Survey. See Appendix I, National Health Interview Survey (NHIS).



Zapadalnos¢ na cukrzyce typu 1 i p-ciata p-wyspowe
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Kondrashova A et al. Ann Med. 2005; 37: 67-72.

Kondrashova A et al. Diabetes Care 2007; 30: 95-100,



Zapadalnos¢ na cukrzyce typu 1
Wojewodziwo podkarpackie
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Sobel-Maruniak A i wsp. Endokrynol Pol 2006; 57: 127-130

Malesa M, Dgbrowski M. dane niepublikowane (praca magisterska)



Zapadalnos¢ na cukrzyce typu 1
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CO JESTTEGO PRZYCZYNA?

Jakaq role mogq odgrywaé czynniki Srodowiskowe?
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Wielkos¢ produkciji wyrobow chemii
organicznej a czestos¢ cukrzycy w USA
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Wielkos¢ produkciji wyrobow chemii
organicznej a czestos¢ cukrzycy w USA

_ —~ 3007 —— cChemical Production -7
© E ) .
E % 250d T Diabetes Prevalence -6 %
20 O
= -5 ©
o O T
)] -4 3
%é 150- &J
O3 3
O z 100- 4b)
= -2 O
58 2
£ 3 50+ g 8
> O
w o
0 0 | | | 0

| | |
1940 1950 1960 1970 1980 1990 2000 2010
Year

Neel BA, Sargis RM Diabetes 2011; 60: 1838-1848



Co to sa endokrynne dysruptory?
(Endocrine disrupting chemicals - EDC)

- Endokrynne ,dysruptory” sq to takie substancje i ich
mieszanki, ktore interferujq w funkcje uktadu wydzielania
wewnetrznego mogaqc w efekcie powodowaé niekorzystne
efekty zdrowotne u narazonej osoby, jej potomstwa lub
catych (sub)populacji.

- Mechanizmy, w ktorych EDC dziatajg w organizmie sq dosé
skomplikowane, poniewaz EDC, w odrdznieniu od endogennych
hormonéw, nie sq naturalnymi ligandami i nie oddziatujq na
receptory dla hormonéw z takq samq swoistoSciq i
powinowactwem.

- IloS¢ zwiqzkow chemicznych, ktore wptywajq lub sq
podejrzane o wptyw na uktad endokrynny jest obecnie
szacowana ha ok. 1000.

Bergman A, et al. “State of the Science of Endcorine Disrupting Chemicals - 2012”, WHO

Gore AC et al. Endocrine Reviews 2015; 36: E1-E150



Co zaliczamy do EDC?

- Pestycydy zawierajace organiczne zwiqzki fosforu i chloru
- tributylina (TBT)
- dichlorodifenylotrichloroetan (DDT)

- Plastyfikatory np. bisfenol A (BPA) i ftalany - obecne w
plastikowych butelkach, wnetrzu konserw i opakowan
kartonowych (Tetra-Pak)

- Polichlorowane bifenyle (PCB), stosowane w elektronice

- Srodki zmniejszajace palno$é, np. polibromowany eter
difenylowy (PBDE),

- Siarczan perfluoroalkilu (PFOS) i kwas perfluorooktanowy
(PFOA) - zwiqzki stosowane w powtokach antyadhezyjnych

Dhurandhar EJ, Best Pract Res Clin Gastroenterology 2014; 28: 533-544



W jaki sposob EDC dostajq sie do
srodowiska?

doxicant Source Pathways to the Environments I
qpplled pesucl es.
manure, biosolids
| and fertilizer
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R Bradley PM, Kolpin DW, Curr Persp Cont Hydrol Water Resources Sustain, 2013, http://dx.doi.org/10.5772/54337



Endokrynne dysruptory

-PCB, PBDE i DDT sq trwatymi zanieczyszczeniami
organicznymi (POP - persistent organic pollutants),
ktore majq wysoka zdolnos¢ bioakumulacji (gtownie w
tkance ttuszczowej) i narazania na ekspozycje.

- Inne EDC jak BPA, ftalany sq mniej trwate w
Srodowisku, ale sq wytwarzane w duzych ilosciach i
ekspozycja na nie jest prawie wszechobecna.

- Droga i stopien narazenia na EDC zmienia sie w
zaleznosci od rodzaju zwiqzkow chemicznych.

Dhurandhar EJ, Best Pract Res Clin Gastroenterology 2014; 28: 533-544



Zrédta EDC oddziatujgce na cztowieka

Recycled
oestrogens

Biosynthetics
including
hormones

Industrial
factory

Lipophilic’chemicals

Processed foods
Soya milk
Soy products

Daily produce
Meat fat

Human <

PN
cchemicals Phyto estrogens

Lipophili

Agriculture/
livestock
industry

Pesticid
fu“?-fgiLEia:ha-ﬂs
Vegetables

Yang O et al. J Cancer Prev 2015;20:12-24



W jaki sposob EDC dostajq sie do organizmu
czlowieka?

B

Inhalation Exposure
(ex. plasticisers)

Dermal Exposure
(ex. cosmetics)

| A
Storage of endocrine
disruptors AD Oral Exposure
X (ex. foods)
\
A\
Embryonic Exposure ) \\
(ex. transfer from mother) g
Transfer of endocrine
disruptors to
offspring by feeding

Yang O et al. J Cancer Prev 2015;20:12-24



res o ‘/ 'Xenoestrogens'

ZRODLA EDC

W czym znajdujq sie najpowszechniejsze
endokrynne dysruptory?




Gdzie znajdziemy Bisfenol A (BPA)?

- BPA jest obecny w wiekszoSci opakowan z tworzyw
sztucznych:
- butelkach z wodq, innymi napojami, olejami

- w konserwach i napojach w puszkach (w potqczeniu z zywicq
epoksydowq stanowi ,wysciotke” wnetrza metalowych puszek, z
ktorej stopniowo uwalnia sie do ich zawartosci - mies, ryb,
owocow, warzyw, hapojow etc.)

- foliach spozywczych, termokurczliwych ostonkach na sery i wedliny
- pudetkach z jogurtami, serkami etc.

- plastikowych tackach z gotowym jedzeniem i kubkach na napoje

- opakowaniach na lody

- wielowarstwowych opakowaniach spozywczych (,kartonach” na
mleko i soki)

- butelkach i naczyniach dla dzieci z niesprawdzonych zrédet

Michatowicz J. Environment Toxicol Pharmacol 2014; 37: 738-758



Gdzie znajdziemy Bisfenol A (BPA)?

Food

Cereals 1-3.8 ng/kg Niu et al. (2012)

Meat 0.49-56 ng/kg Shao et al. (2007)

Fish 7.1-102.7 pg/kg Mungua-Lopez et al. (2005)
Vegetables and fruits 11-95.3 ng/kg Yoshida et al. (2001)

Canned seafood 1-99.9 ng/kg Cunha et al. (2012)

Canned vegetables and fruits 3.7-265.6 pg/kg Cunha and Fernandes (2013)
Tinned soft drinks 0.032-4 ng/kg Cao et al. (2009)

Milk 1.32-176 pg/kg O’Mah

ony et al. (2013)
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Geller S, Walker B. http://www.ewg.org/research/bpa-bombshell

Michatowicz J. Environment Toxicol Pharmacol 2014; 37: 738-758



W czym znajdziemy ftalany?

Cosmetics

! .
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Shampoo, lotion, \
lofion, shompao,

nail polu}\ ond other z : k
powders and tecthers

|
personol care producis

. PHTHALATES

Medical equipment
including tubing, "‘CEUC""(_] \’l-'\‘,»’j
blood bags, and Hooring, woll paper
plostics in the NICU point, glue and odhesives

Automobiles (phihalotes are Scented products such as
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the ‘new car smell); and oir fresheners
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Enferic coatings Art supplies including
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of phormaceuticals paint, clay, wax and ink

Sobczak A. Environmental Med. 2012; 15 (1): 7-17



W czym znajdziemy ftalany?
WQ?« PASTICZ New S
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“WE'RE GOING TO ASK THE DOCTORS TO DISCONNECT YOUR LIFE SUPPORT, HOWARD.
WE CERTAINLY DON'T WANT YOU ABSORBING ANY PHTHALATES...”

http://it-takes-time.com/2015/04/05/endocrine-disrupting-chemicals-101/

http://blog.phthalate-free-plasticizers.com/2011/05/20/are-all-phthalates-bad/



Gdzie spotkamy polichlorowane bifenyle
(PCB)?

) PCB sq S.rosowane g*éwnie w | @ PCBs are released from multiple sources into Puget Sound |
przemysle elektrotechnicznym jako: | L

- ptyny dielektryczne w transformatorach

- materiaty izolacyjne w kondensatorach duzej
mocy

© PHYTOPLANKTON ABSORB PCBs
°

) = 0 ¢
v . e 0 (@ = 1
WA @) °G A A
A ) ° © / 3 ° o AN R o

- Inne zastosowania: (3 ‘MKTM
A

ZOOPLANKTON

- plastyfikatory i impregnaty

- ptyny hydrauliczne

- smary odporne na wysokq temperature
- do wyrobu opakowan

- sktadniki farb drukarskich

- dodatki w preparatach owadobdjczych

- dodatki do klejow i tworzyw sztucznych

- materiaty izolacyjne do przewodow
elektrycznych, w silnikach, transformatorach

Ficek A, Czupiot J. LAB 2013; 18: 28-31

http://www.ecy.wa.gov/programs/hwtr/RTT/pbt/pcb.html



Bioakumulacja PCB i PBDE w tkance
ttuszczowej zwierzgt morskich
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Bergman A, et al. “State of the Science of Endcorine Disrupting Chemicals - 2012”, WHO



Gdzie znajdujg sie polibromowane etery
difenylowe (PBDE)?

- PBDE stanowiq grupe zwiazkow uzywanych
powszechnie jako uniepalniacze i dodawane sq do
wielu produktow codziennego uzytku takich, jak:

- obicia mebli, =
- obudowy komputerow, telewizorow  \
- tapicerka samochodowa

- jako ptyny hydrauliczne | s" Q\‘--sr.. é

- PBDE mogq uwalniac sie z polimerow i przenika¢ do
Srodowiska - ich obecnosé¢ stwierdzono:

- w pyle kurzu domowego,
- w wielu produktach spozywczych,

- U ludzi: w mleku kobiet karmiacych, tkance ttuszczowej i
surowicy

Czerska M i wsp. Medycyna Pracy 2012; 63(4): 463—-469



Stezenie PBDE w tkance ttuszczowej
pracownikow i w mleku kobiet w Kalifornii
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~Fast-foody” :
Czy tylko ich zawartosc jest niezdrowa?
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Co to sq per- i polifluoroalkile?

- PFAS (per- / polyfluoroalkyl substances) sq rodzinq
zwiqzkow chemicznych produkowanych od lat 40" XX
wieku i charakteryzujqacych sie:

- duzq aktywnosciq powierzchniowq w matych stezeniach
- stabilnosciq;

- wodoodpornoSciq

- odpornosciq na ttuszcze

- Nalezq do niej:
- PFOA (perfluorooctanoic acid) - kwas perfluorooktanowy i
jego pochodne

- PFOS (perfluorooctanesulfonate) - siarczan perfluorooktanu
i jego pochodne

Wang Z et al. Environ Sci Technol, DOI: 10.1021/acs.est.6b04806



Gdzie znajdziemy per- i polifluoroalkile?

- Kosmetyki;
- Pianka gasnicza;

- Opakowania Zywnosci:

fast food
containers

- Artykuty gospodarstwa domowego
(patelnie etc.);

personal

care producls
raincoats

- Atrament;

elecftronics

- Przybory i urzqdzenia medyczne;

nonstick

- Produkcja olejow i smarow; i
- Gornictwo;

- Pestycydy:
- Ubrania: tekstylia, sztuczna skora.

microwave
popcorn bags

Wang Z et al. Environ Sci Technol, DOI: 10.1021/acs.est.6b04806



Per- i polifluoroalkile w opakowaniach
Zywnosci

Percent with fluorine

Dessert & bread 0
D wrappers °6%
b Sandwich & burger 38%
_—— wrappers ’
PIGE (total F)
\ 20% 1 K
H Paperboard 20% _ PEAS f\F
g: treated
S .
i 0% Paper cups | Untreated
' éneréy ('keV') |

Schaider LA et al. Environ. Sci. Technol. Lett. 2017; 4: 105-111
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What are Endocrine Al :
(Hormone) Disruptors? @ @ C oancer I

WPLYW ENDOKRYNNYCH
DYSRUPTOROW NA ZDROWIE

Dlaczego sq niebezpieczne?




Endocrine disrupting chemicals (EDC)

Watson CS., Endocrine Disrupt 2013; 1: 1



Bisphenol A

Cell signaling ).

-DNA methylation
-Histone modifications v

. -microRNAs eexpression Antioxidant
' '& | depletion J

i -DNA adduct y
-Aneuploidy
-Mutagenicity /

Respiratory system J Cardiovascular system ‘ Renal system ‘ Metabolic system Nervous system Endocrine system

| | | | | |
Be o ~ — —— ——— S ——

Diabetes type 2, Obesity, Reproductive disorders, Cardiovascular disease, |
Birth defect, Behavior disorders ,Chronic respiratory disease |
Chronic kidney disease, Breast cancer |

Rezg R et al. Environment International 2014; 64: 83—90



Epigenetyczne skutki dziatania czynnikow
srodowiskowych (w tym EDC)

Gene

Histone

Histone tail

Methyl group

DNA inaccessible, gene inactive

Histone tail

Acetyl group

DNA accessible, gene active

Methylation of DNA and
histones causes nucleosomes
to pack tightly together.
Transcription factors cannot
bind the DNA, and genes are
not expressed.

Histone acetylation results

in loose packing of nucleo-
somes. Transcription factors
can bind the DNA and genes
are expressed.

https://www.boundless.com/biology/textbooks/boundless-biology-textbook/gene-expression-16/eukaryotic-gene-regulation-

113/epigenetic-control-regulating-access-to-genes-within-the-chromosome-459-11682/



Epigenetyczne skutki dziatania czynnikow
srodowiskowych (w tym EDC)

EPIGENETIC CHANGES TO THE EPIGENETIC CHANGES
CHROMATIN MAY RESULT FROM MAY RESULT IN
» Development (in utero, childhood) - « Cancer

» Environmental chemicals < « Autoimmune disease
» Drugs/Pharmaceuticals /

* Mental disorders
* Aging N * Diabetes
» Diet (ﬁ//\
CHROMATIN
o

‘ Acetyl group

A |

CHROMOSOME 2 METHYL GROUP

HISTONE TAIL

HISTONE TAIL

DNA accessible, gene active

DNA methylation and chemical
modification of histone tails alter the

: : : : acing of nucleosomes and change

Histones are proteins around HISTONE
which DNA winds for compaction
and gene regulation.

https://www.boundless.com/biology/textbooks/boundless-biology-textbook/gene-expression-16/eukaryotic-gene-regulation-

113/epigenetic-control-regulating-access-to-genes-within-the-chromosome-459-11682/



Wplyw EDC na rozwoj otytosci, cukrzycy
typu 2 i chorob sercowo-naczyniowych

OBESOGENS

DES

BPA

TBT
Phthalates
DDT
PFOA
TBBPA
PCBs

\ e .
JL'«."'

DIABETOGENS ——
BPA \
POPs
TBT \
PFOS

CARDIOVASCULAR

DISRUPTORS ———
TCDD
DDT
BPA

» 4
%

/ > OBESI‘.ITY 4

o

Insulin

resistance \

Glucose ____ T2 DM

Into erance l

CvD

Dyslipidemia
Hyperinsulinemia
Hypoinsulinemia
——>  Glucose |nfo|ercmc>
T2 DM
— Insulin Resistance —

< Fatty Liver
Dyslipidem\;

CVvD

Gore AC et al. Endocrine Reviews 2015; 36: E1-E150



CZY MAMY DOWODY
NAUKOWE NA NEGATYWNY
WPLYW EDC NA ZDROWIE?

Czy naprawde EDC zwiekszajq ryzyko cukrzycy?




Stezenie BPA w moczu a ryzyko rozwoju
cukrzycy typu 2 u kobiet (badania NHS i NHSII)

OR (95% Cl) of T2D

15
14
13
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10
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EI : KobletyWW|eku premenopauzalnym I

Urinary BPA (pg/L)

Sun Q et al. Environ Health Perspect 2014; 122: 616-623



Endocrine-disrupting chemicals, risk of type 2 diabetes,
and diabetes-related metabolic traits: A systematic review
and meta-analysis

Bisfenol A Relative
Source risk (95% Cl)
Ning et al.4° - 1.36 (1.08, 1.72)
Shankar et al.4! —— 1.68 (1.23, 2.30)
Kim et al.44 . 1.72 (0.90, 3.28)
Sun et al.57 (1) (e 0.81 (0.48, 1.38)
Sun et al.57 (2) —e 2.08 (1.18, 3.66)
Overall <> 1.45 (1.13, 1.87)
0'I5 1 é | L I.Illo

Relative risk (95% CI)

Song Y et al. Journal of Diabetes 2016; 8: 516-532



BANTING LECTURE

Banting Lecture 2011
Hyperinsulinemia: Cause or Consequence?

Barbara E. Corkey

Glucose
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; 5 60 ) Iron excess
e 0 . Plant extracts
=20 MA0) | i :
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przypada 5 kg chemikaliow,

W USA 15 kg

Increased Fat Mass

Na podstawie: Corkey BE. Diabetes Care, 2012; 35: 1-6, Diabetes 2012; 61: 4-13, Diabetes 2007; 56: 1783-1791



Ale czy tylko cukrzyca typu 2?
A co ztypem 1?

Bisphenol A Is More Potent than Phthalate Metabolites in
Reducing Pancreatic [3-Cell Function
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Mickelson Weldingh N et al. Biomed Res Int. 2017; 2017: 4614379.



Ale czy tylko cukrzyca typu 2?
A co ztypem 1?

Exposure to bisphenol A, but not phthalates, increases
spontaneous diabetes type 1 development in NOD mice

A) Cumulative diabetes incidence over time Apoptotic cells in pancreatic islets at 7 and 11 weeks
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Bodin J et al. Toxicology Rep 2015; 2: 99-110



Endocrine-disrupting chemicals, risk of type 2 diabetes,
and diabetes-related metabolic traits: A systematic review
and meta-analysis

Ftalany
Relative

Source risk (95% CI)
Lind et al.+7 —= 1.95 (0.97, 3.96)
James-Todd et al. . 1.43 (0.78, 2.63)
Sun et al.57 (1) e 0.87 (0.49, 1.53)
Sun et al.57 (2) . 2.14 (1.19, 3.85)
Overall <> 1.48 (0.98, 2.25)

| IL | T LB

05 1 2 10

Relative risk (95% CI)

Song Y et al. Journal of Diabetes 2016; 8: 516-532



Endocrine-disrupting chemicals, risk of type 2 diabetes,
and diabetes-related metabolic traits: A systematic review
and meta-analysis

Polychlorinated biphenyls* Chlorinated pesticides’
No. subjects P for No. subjects P for
(no. studies) RR (95% ClI) difference*  (no. studies) RR (95% ClI) difference*
Overall random-effects 21 530 (21) 2.39 (1.86-3.08) 12 341 (17) 2.30 (1.81-2.93)
Study design
Cross-sectional 15 482 (13) 2.90 (2.14-3.92) <0.001 9792 (11) 2.28 (1.73-3.02) 0.36
Prospective 4 681 (8) 1.65 (1.16-2.34) 2549 (6) 2.43 (1.39-4.25)
Follow-up <10 years 1274 (3) 2.21 (1.03-4.75) 0.93 1274 (3) 4.82 (2.15-10.77) 1.00
Follow-up >10 vyears 3 407 (5) 1.50 (1.01-2.25) 1275 (3) 1.47 (0.76-2.84)
Sex®
Male 2 339 (5) 1.73 (0.80-3.75)  0.08 279 (1) 7.32 (0.92-58.41) 0.97
Female 6 301 (9) 2.65 (1.57-4.48) 1365 (4) 2.54 (1.25-5.14)
Race**
White 6 250 (7) 1.94 (1.43-2.62) 0.032 5908 (6) 1.95 (1.40-2.71) 0.07
Non-white 3267 (5) 2.91 (1.60-5.30) 2528 (5) 2.64 (1.56-4.49)

Song Y et al. Journal of Diabetes 2016; 8: 516-532



Endocrine-disrupting chemicals, risk of type 2 diabetes,
and diabetes-related metabolic traits: A systematic review
and meta-analysis

Dioxin Relative
Source types risk (95% CI)
Calvert et al. Cl* :. 1.97 (0.79, 4.96)
Longnecker et al.'? Cl,t - 1.55 (0.91, 2.64)
Fierens et al.™ 17 Congenerst i E ) 5.05(1.18,.21.55)
Chen et al. ¢ 17 Congenerst € = Y 3.10 (0.21, 45.38)
Uemura et al.'® 17 Congeners§ . 2.20 (0.99, 4.92)
Everett et al.2° Cl,~Cl;** ‘ 1.90 (1.23, 2.92)
Overall <> 1.91 (1.44, 2.54)
T T T T TTTTT

0.5 1 2 10
Relative risk (95% CI)

Song Y et al. Journal of Diabetes 2016; 8: 516-532



Nowe srodowiskowe czynniki ryzyka
cukrzycy

Traditional ( "

New

Risk factors for diabetes

Kenny PJ, Neuron 2011; 69: 664-679



Wptyw EDC na rozrodczosc

BPA BPA
DEHP
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/
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Gore AC et al. Endocrine Reviews 2015; 36: E1-E150
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Wptyw BPA na rozrodczosc¢

Wodozytka nowozelandzka

Potencjat estrogenny wody in vitro
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Fig. 3 Estrogenic potencies of mineral water in vitro (a) and
reproduction of Potamopyrgus antipodarum (b). Data were pooled
according to packaging material. a Estrogenic potencies (EEQ)
measured with the yeast estrogen screen. Negative control (NC), n=
226; glass, n=610; PET, n=620; Tetra Pak, n=133. b Number of

Reprodukcja (ilos¢ embrionéw) in vivo
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NC EE2 Glass PET

embryos produced by Potamopyrgus antipodarum after a 56-day
period of culturing in glass and plastic bottles. Negative control (NC)
and positive control (EE2), n=60; glass, n=240; PET, n=360. Triple
stars p<0.001 as determined by Mann—Whitney test

Wagner M, Oehlmann J, Environ Sci Pollut Res 2009; 16: 278—-286



EDC i karcinogeneza

Stromal cells
Blood vessels

Adipocytes

Migration,
Invasion
Angiogenesis

Matrix remodeling
Carcinogen accumulation
Inflammatory cytokine secretion

Fibroblasts

Mesenchymal stem cells % &—/

| Target cells
1 -Tissue (stem) cells
- macroenvironment (stem) cells

Collagen secretion

Fibrogenesis Cytotoxicity
Matrix modifications Genetic instability
Adipogenic differentiation 7R Tumorigenesis intiation
x\#:_j-;j @ Impact on stem cell properties
=

Immune cells

Environmental pollutants Immunosubversion
Inflammatory context

Casey SC et al. Carcinogenesis 2015; 36 (Supplement 1): S160-S183



PCB w lipoproteinach osocza v osob z CVD i
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Zapadalnosé¢ na raka piersi, Europa
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Zapadalnos¢ na raka jader, Europa pin.
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Postulowane skutki zdrowotne zwiqgzane z
narazeniem na EDC

« Reproductive/endocrine « Cardiopulmonary

- Breast/prostate cancer - Asthma
- Endometriosis - Heart disease/hypertension
- Infertility - Stroke

- Diabetes/metabolic syndrome

« Brain/nervous system

- Early puberty

- Obesity
- Parkinson disease

- ADHD/learning disabilities

- Susceptibility to infections
- Autoimmune disease

- Alzheimer disease

Bergman A, et al. “State of the Science of Endcorine Disrupting Chemicals - 2012”, WHO



EDC iich wptyw na organizm
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Bergman A, et al. “State of the Science of Endcorine Disrupting Chemicals - 2012”, WHO



Jakie sq koszty narazenia na EDC?

TR
Legler J et al. J Clin Endocrinol Metab 2015; 100: 1278-1288
Trasande L et al. J Clin Endocrinol Metab 2015; 100: 1245-1255

Hunt PA et al. J Clin Endocrinol Metab 2016; 101: 1562—1570
L3S Attina TM et al. Lancet Diabetes Endocrinol 2016; 4: 996-1003
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PODSUMOWANIE

Czyli o czym trzeba pamietaé




Podsumowanie

Najlepiej udokumentowane skutki dziatania EDC
obejmujq ich wptyw na:

1) OtytosSC i cukrzyce:

2) Kobiecq rozrodczos¢;

3) Meskq ptodnosc:

4) Hormonozalezne nowotwory u kobiet;
5) 6ruczot krokowy:

6) Tarczyce;

7) Rozwdj uktadu nerwowego i uktad
neuroendokrynny



- W otaczajacym nas Srodowisku nie da sie
catkowicie uniknaé kontaktu z EDC, mozemy
jedynie staraé sie minimalizowaé ekspozycje
poprzez...

- Zwracanie uwagi ha to, co jemy i pijemy
- Spozywanie produktow Swiezych, a unikanie gotowych produktow
spozywczych i napojow w opakowaniach plastikowych,
metalowych lub pakowanych w folie (BPA i ftalany)
- Odpowiednie przechowywanie artykutow spozywczych
- Staranne mycie owocow i warzyw (pestycydy, PBDE)

- Odcinanie skory i ttuszczu z ryb morskich, spozywaé w postaci

grillowanej, ktora pozwala na swobodny odptyw ttuszczu (PCB,
PBDE)

na podstawie: Ruiz D et al. Diabetes Care Publish Ahead of Print, published online November 15, 2017 (zmodyfikowane)



Podsumowanie

- W otaczajacym nas Srodowisku nie da sie
catkowicie uniknaé kontaktu z EDC, mozemy
jedynie staraé sie minimalizowaé ekspozycje
poprzez...

- Uzywanie talerzy, szklanek, kubkow, kieliszkow etc.

szklanych lub ceramicznych, a sztuécow metalowych
(BPA, ftalany)

- Czeste mycie rqk (PBDE)
- Filtrowanie wody pitnej

- Utrzymywanie czystoSci w domu (czeste odkurzanie)
(PBDE)

- Umiar w stosowaniu kosmetykow (ftalany)

R na podstawie: Ruiz D et al. Diabetes Care Publish Ahead of Print, published online November 15, 2017 (zmodyfikowane)
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