Bisphenols

BP-TMC
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Background: Chemicals in dust

Masses: TIC

BPx-50 (time in sec.)

o
3.33333 11.6667 20

Rxi5MS (time in min.)

28.3333

Ake Bergman
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7

o

Hilton et al. J.Chrom. A 2010
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Daily urinary excretion of DINP metabolites in a
German population
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é:i::::»g :e?':inar 2016, MOE, Tokyo, Dec. 7 From UNEP/WHO 2013 Report on EDCs
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Hormone systems e
and hormones

(anterior lobe}:
ACTH, TSH, GH, PRL,
FSH, LH and MSH
Neurohypophysis

(posterior lobe):
R

Around 50 hormone Sys‘tems eleaseufnxyruclnandA?H
with around 100 signalling
compounds. ot G

Gastrointestinal Tract
Ghrelin, cholecystokinin,
GLP-1, PYY
\ Adlgoxe Tissue
Hormone systems well
Pancreatic Islets

preserved between species e o s agon

Heart

Systems in focus so far: g oot
Estrogens, Androgens and
Thyroid hormones - EAT

Ake Bergman From UNEP/WHO 2013
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7 Report on EDCs
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Risks related to windows or exposure

Early prenatal Late prenatal Postnatal
Week 1-16 Week 17-40 Birth -25 years

Early Prenatal Mid-Late Prenatal Postnatal
Central nervous ystem (3ks -20 yars) ‘ :

Ear (4-20 wks) ; ;
Kidneys (4-40 kS
Heart (3-8) §

Limbs (4-
8wks)

Immune system (8-40 wks; competence & memory birth-10yrs)
Skeleton (1-12 wks)
Lungs (3-40 wks; alveoli birth-10yrs)

Reproductive system (7-40wks; maturation in puberty)
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[ZHWTRBTHDITTIA., MRIZEALTIZ4BAIS8BMEL>TILVET . TN
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Developmental exposure to endocrine disruptors
manifested later in life

Learning differences/Behaviour

Astma
Increased sensitivity to infections

Atherosclerosis
= Testicular dysgenisis syndrome Cardiovascular disease
£
: o
¥ iy
-9
[T ] -
® Obesity
- Prostate cancer
Altered puberty

Fibriosis Alzheimer disease
Premature menopaus

Parkinson disease

Age
(Years) 2

12 25 40 60
Ake Bergman

EXTEND Seminar 2016, MOE, Tokyo, Dec. 7 From UNER/WHO 2013 Report on EDCs
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Strength of evidence

o Effects can be explained by endocrine mode of actions
(mechanisms)

o The identification of chemicals with endocrine disrupting
properties linked to disease outcomes in laboratory studies

o Observations of endocrine-related effects in wildlife
populations

o The rate of incidence of many endocrine-related diseases or
disorders in humans

Ake Bergman

EXTEND Seminar 2016, MOE, Tokyo, Dec. 7 From UNEP/WHO 2013 Report on EDCs
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Endocrine disruption is associated with:

» female reproductive health

» male reproductive health

» sex ratio in humans

» thyroid related disorders and diseases

» neurodevelopment in children and wildlife

» hormone related cancers

» adrenal disorders in humans and wildlife

» immune function, immune diseases and disorders
» metabolic disorders

» wildlife population sustainability loss

Ake Bergman From UNEP/WHO 2013 Report on EDCs
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7
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Female reproductive ED effects - Strength of evidence

Reproductive disorders prevalent in some human and wildlife populations.
Laboratory studies give sufficient evidence that several environmental chemicals
can give rise to such disorders

Wildlife
Imposex (TBT)

Human

PCOS, fibroids, endometriosis

eggshell thinning (DDE)
(PCB), ovarian failure, poor g6 &

fibroids (PCB)

regnancy outcome, early breast . .
preg ¥ Y reproductive failure (PCB)

development.

Likely a role for EDCs, but
supporting epidemiological and
experimental evidence is limited

Ake Bergman From UNEP/WHOQO 2013 Report on EDCs
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7

HBAELTINEFEDESICFEED=NEWLNDTE, ZELTRAEBIXLWNIZERIZZD
T—VIZHEA T, BICHFHEI, TETUORADBRESENSECAIZKRECEELEM
EWSTEZRIR—JITHYET , CNIFEREE~ADEET, EMNIEET L ER
I RAEIEEE (PCOS) . FEME. FERNEE. NELRE, FIRT VDL DEL,
ERZORMMELENBHBYET , CIXEFTT,

EDCOBEMNTEHNLN, EFHRUVRERICKIDEFHRILIIHIERTIEIRE
HITHAHENISDITHERTITEL =,

FEEY. 1Ry X(TBT) ., &L, FEME. £ESRE. ChohFEEIC
EELGERELTHESNTRYFT,

31



Endocrine disrupting
chemicals and sex
ratio in humans and
wildlife

Among the highest TCDD
exposed parents in Seveso
81 children were born

50 girls

31 boys

Significant correlation to TCDD
levels in the fathers

Ake Bergman
EXTEND Seminar 2016, MOE, Tokyo, Dec. 7

17pB-Estradiol

Trenbolone

Procloraz

17B-estradiol
ercel ribution

100

o
Control Solvent 4

Trenbolone
Percent distribution

e 92ng/l 155ngd  262ng/l

€ 14 24 54 96 250nad

and th

176
indie tios. Modified from
Holbech et al. (2006), Kinnberg et al. (2007) and Morthorst et al. (2010).

Sex ratio disturbance in
zebra fish exposed to
EDCs

B remale
. Male

From UNER/WHO 2013
Report on EDCs
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