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There is a high structural similarity between known
endocrine disrupting compounds and mild analgesics

ARG 120 TYR 355

Modelling of monobutyl
phthalate into the active

site of COX2.

Kristensen et al. 2010
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Holm et al 201
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Mild analgesics are associated through
anti-androgenic effects with
Clinical examination by pediatricians CryptorChld |Sm .

for cryptorchidism at birth

Mouse ovaries after APAP
Kristensen et al 2011

exposure dpc 7 to birth. Fewer follicles after
inhibition of ovarigenesis

REGION

acetaminophen/paracetamol = APAP
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Pharmaceutical pollution of the world’s rivers

Number of d . pe
Sampling Sites:
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PNAS 2022 Vol. 119 No. 8 2113947119
Wilkens et al 2022

— 2




BUBISY ~UBSUYEZEY
Jany |aunag T pung
eBAjoulp “@3a3aun
nafneag "souely
sued aouely
EAB|SDEIE TED{EADIS
eqn[uepng yinog
AJes|e) “epeue)
leney “iemeH ysn
ge.fez “enear
pugs| 209 2upy

+

++
HTH

Wilkens et al 2022

-+

(1/8u) uonesjusauo) saneINWN)

——— 3T PUBPRYMS
—— MOION TRISSNY
s 2Wwo ey “ueder
—— 101 PjUELS AUEULAG
+ noSnopeseng “0sej BUDUNG
o — BUEJPWY T pzRIg
= HOA NN
= uipag- Aueuuan
m uenAoe] ~uemje]
ﬂ ——— U30s | Wwe ~ Juoy Suoy
— |0 3ueg TpuEpEyL
£ —— 3n3e1d "Ajgnday Yoz
m EEe—— SUSPO T EWUR]
- aMuy "wnidpg
e 152depng ~AeSuny
e [E1EN JZEIG
—— 0227 01N TOIXIWN wﬂhﬂaﬂ;«%Huﬂ“w”:g @ -
+ 3punoe; “uooause) I o @
ououo] ~epeue) - - 5
2 Ayd Wiox MaN “wsn guuca hemon g =
...IH n‘ _ 4+ ogTeuoa euBlS _ m e
c P31 3N u |mseouaul epuold Tysn L o
m uoqsn _wm_.mh:“_ aleley e MQeqUIZ u.nl £
m _._u_twhmzw eUMD +l eSuocjoiey ~TSpuEE| 00 vnlu S
o [r——-_ 3} 1 R L T + eseieqy “epuedn = ﬂ
£ + Ealepng Euewoy [ m PUB|§ ‘N pue|E2Z MAN W
W W TSpuepA BN = +mm euesl"eneqy . S
+ rusep Toposa m + BAY mE...mUlml_nEmo m
e “equopd o mm Ye8G pUOLLO TWSN a
+ oheaueny g @ = EUE[|QN(] EIUBAOIS @ -
Auaqn yuon Tysn M. + = cled uEINyg W. M
wopuol iN F) — o_u__m_..,_uuu_:u = -
+ AD eweued “eweued . - + :oS»ouUM.om _Lu._ =]
+ weeges s3ieq "EBuezue] 8 — M_m“wﬂh._lm__m..”“,“n_ M
nwmu:wm 414D M 0sgoqy “3seo) Ason| . nw
Jen=a vsn =5 4 m— nduwiyL "ueInyg
eysnIy ~eluezue | )
§5ss888¢8° £ s, %+
g Mmoo NN o e c .._.u._ emenQepeuey
{1/8u) uonesyuaduo) aaneNWND o 9 wijjeL "BuORI . ©
c ﬂ —— u:mnEmu:ﬂJ soeq .m
-9 — STIUJIA BMENLRL H
£ eesss—— 2UINOG (3N ~ ERRIISNY o m
< —— EGPNY TUE] =
[} - ~ - . = <
— +I oquigo) EXUETLS E——— S|NO7 1S LINOSSIAL WS m =
= mm |N03s T Eal0) \pnos —— 090 BNY TOEM © =
o F = orewearew S—— N{OUCH VSN t 3
"_ +I pnbedens ~iopenag eee—— 010 A) ranq <g (%]
o mm BUUA A BASNY e E|esdd TUapams
= = U0Sugny “Aueuuag —— :_fmr_u_\\m:_mb_: . .
_m.v mm 15e)|2g PuERJ| WIRLON M — m=EmE\__“EM
o se9oAsE] WS £ I ”H__HsZ;MJ.”Dn d -
- WNIENT TEISUCPUY| m —— .uEa.x S © .m
BUOIRAJ ~EAYY NS o Jouphs “ereisny m o
= Aeres “Aayany W. ¥ eSiy “amel M m
w m B|uEW TSSulddlyd 5 + enomo W Te1RgN
- + = [esueg TysopejBuen o + 1[eS1) "epuemy .
M + = is11qL " @Ri039 u||gna ueqangns ~puejai|
m ..f a|prezze)g ~day “oduo) apejapy ~ejeiysny
% mmm 19014 ¥e ) 18§ " Suoy Buoy + va&x._w_m:m._. Tomouop
= + epuen] “ejoduy PuIsEH ~puejuy
w 4 i pepydeq bes| -
mm— MO35e|O PUBROIS WA m m m
mm— SE[EJ VSN
— [5G —WNERG (1/8u) uonesyuazuo) aanenWN)
A1) Emoquexn
m— PEqRISPAY TEPU]
m— EL0S ElIEJNG
epay eueyn
2 PN RpURXA)Y PEIS|
= — Ruefe) RISAR RN
[} +I suyoris ~endnuy
£ —— NAUEY TEUND
% e Sy SOuang " euwadny
£ e PlPEW " ueds
% + Eseusuly J4g 08uo)
e jUEE 5O T AUISEd
—+ mm— O3pA2WOW T AenBrun
sodel eRAN
+— asof ues ~exy £150)
Q 101N ~eAuR)
nla + — URA353 ), T BUBLLY
+ + naeyng 4@ 0Sw)
guny “esjuny
muu 1yaq "epu|
o + eqeqv sippy eldoya
P + zeq e1” emgoq o)
aoye “uasyed Q
n S
2 g 888888° c
o 8 8 8 8 8 8 8 =
~ O o F M N e [
o
o




RS

Rigshospitalet

(&)
7, o\
“o MORSV

/,
?\v <IN Aﬂ/vr/n/

Compound

—
: T
—
A s —
: T i ——

e
: -
-— . -
R

JINWE 8BS0
8]0ZBUOEY)
9]07BU0J0}0)
3U0J8]S|UIAION
auipejeso’]
aupaxon|d
8jozepuaqelyL
8j0zewyo1)
uraexoyosuz
uajjojay|
8uopo20IpAH
wazep|iq
ujsojk L
auIxee|uap
jwedeiap
auyafoena)
audesaaN
wedazeiq
aulesopn
|ojouzidolg
auipawig
aulfydupiuy
wokwoigueln
wedazewa|
weJdojejin
aurpo)n
ujoexojoidiy
auizepey|ng
ENEIENTLTT
udAworylig
9]0zeuoon|4
QuIXeje|udASeq
uluisiony
upefwoaun
loweinges
|opewes)
oulphluey
undyBens
|ojouely
uoxoiden
wydoyewy )y
8UIZ|19}0)
uleqeBeud
aunoy
euidezeweqie)
8upoaIN
upuedeqes

ajozexoylewe)ng
aujpeuejoxed
ajozepiuonay
[UITLIET
sujayen

—_oEm.wI—um.mn_

000°0T 00T 0
O (1/8u) uonenuaduo)

Wilkens et al 2022




Rigshospitalet

L

NI -
0\-\‘“ > Uy,

(a) Urine (b) Blood plasma (c) Seminal plasma *
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The men had an average background exposure of 1.1 mg/ml (7.6 puM) in urine,
5.8 ng/ml (38.3 nM) in blood plasma and 496 ng/ml (69.7 nM) in seminal plasma.

APAP = paracetamol Rehfeld et al 2022
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APAP = paracetamol

Rehfeld et al 2022
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We are all exposed
B NA4AP = paracetamol
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Nature Rev. Endo.
o 1 1 1 1 1 1 1 T
01 10 100 1000 10000 100000 1000000 10000000

¢ (NA4AP) (ug/)

Modick et al 2014, Nielsen et al 2015,
Holm et al 2015 & David et al 2021
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Change of male behaviour like through inhibition of
prostaglandins and androgens

60+

B
o
1

20+

Calbindin-ir cells

The C57BL/6
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Per individual

204

Procent ejaculation
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Hay-Schmidt et al 2017

APAP = paracetamol

REGION

acetaminophen/paracetamol = APAP
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Petrochemicals from fossil fuels
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Metformin drug production

26 ;

Patients with diabetes
/
4
- Metformin in urine and feces
>150 million
people worldwide
- b

Metformin in wastewater plants

6

Metformin in freshwaters

Metformin exposure to wildlife and
contamination of ground and drinking water

Indirect exposure to human populations

Tavlo et al 2022
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