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En medicinerad varld
— ekologiska effekter av lakemedel 1 miljon

Tomas Brodin - Institutionen for ekologi, miljoé och geovetenskap



e | Akemedel

 Lakemedel 1 miljon

o Effekter av lakemedelsrester i
miljon




L akemedel

3000-6000 lakemedel
Ca 1200 i Sverige
mg—g/dag

Icke toxiska

>1000 ton/ar i Sverige




Lakemedel
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 Lakemedel 1 miljon



Lakemedel 1 miljon

200-300 Lakemedel

ng-pg/L
Manga olika delar av miljon
Globalt problem

Kan paverka biologiska system
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Lakemedel 1 miljon

Alfuzosin

Alprazolam

Atenolol

Atracurium

Vat!:e[] I Azithromycin
Fyrlsan Biperiden
Bisoprolol
Buprenorphine
Bupropion
Carbamazepine
Cilazapril
Ciprofloxacin
Citalopram
Clarithromycine
Clemastine
Clindamycin
Clomipramine
Clotrimazol
Codeine
Desloratidin
Diclofenac
Diltiazem
Diphenhydramine
Eprosartan
Erythromycin
Etonogestrel
Fentanyl
Fexofenadine
Finasteride
Flecainide
Fluconazole
Fluoxetine

Flupentixol

Glibenclamide
Haloperidol
Hydroxyzine
Ibuprofen
Irbesartan
Ketoprofene
Loperamide
Meclozine
Memantine

Metoprolol

Mianserin
Miconazole
Mirtazapine
Naproxen
Nefazodone
Orphenadrine
Oxazepam
Paracetamol
Pizotifen
Ranitidine

Repaglinide

Risperidone
Rosuvastatin
Roxithromycin
Sertraline
Sulfamethoxazole
Tamoxifen
Telmisartan
Tramadol
Trihexyphenidyl
Trimethoprim
Venlafaxine
Verapamil
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Chart1

		Alfuzosin		Alfuzosin		Alfuzosin

		Biperiden		Biperiden		Biperiden

		Clomipramine		Clomipramine		Clomipramine

		Clotrimazol		Clotrimazol		Clotrimazol

		Diphenhydramine		Diphenhydramine		Diphenhydramine

		Flecainide		Flecainide		Flecainide

		Fluoxetine		Fluoxetine		Fluoxetine

		Glibenclamide		Glibenclamide		Glibenclamide

		Haloperidol		Haloperidol		Haloperidol

		Hydroxyzine		Hydroxyzine		Hydroxyzine

		Irbesartan		Irbesartan		Irbesartan

		Memantine		Memantine		Memantine

		Orphenadrine		Orphenadrine		Orphenadrine

		Oxazepam		Oxazepam		Oxazepam

		Paroxetine		Paroxetine		Paroxetine

		Pizotifen		Pizotifen		Pizotifen

		Risperidone		Risperidone		Risperidone

		Sertraline		Sertraline		Sertraline

		Sulfamethoxazole		Sulfamethoxazole		Sulfamethoxazole

		Tamoxifen		Tamoxifen		Tamoxifen
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						N52		N53		N54

						mg/Kg		mg/Kg		mg/Kg

				Name												Alfuzosin		0		0		0.11

				Alfuzosin		0		0		0.11						Biperiden		0		0.54		0.24

				Biperiden		0		0.54		0.24						Clomipramine		0		8.1		1

				Clomipramine		0		8.1		1						Clotrimazol		1.5		14		0

				Clotrimazol		1.5		14		0						Diphenhydramine		0		0.089		0

				Diphenhydramine		0		0.089		0						Flecainide		0		0.19		0.12

				Flecainide		0		0.19		0.12						Fluoxetine		0		6.7		0

				Fluoxetine		0		6.7		0						Glibenclamide		0		19		0

				Glibenclamide		0		19		0						Haloperidol		0		0.42		0.19

				Haloperidol		0		0.42		0.19						Hydroxyzine		0		8.3		1.5

				Hydroxyzine		0		8.3		1.5						Irbesartan		0		1.3		0

				Irbesartan		0		1.3		0						Memantine		0		0.78		1.3

				Memantine		0		0.78		1.3						Orphenadrine		0.23		2.2		0.74

				Orphenadrine		0.23		2.2		0.74						Oxazepam		0		9.6		0

				Oxazepam		0		9.6		0						Paroxetine		0		17		0

				Paroxetine		0		17		0						Pizotifen		0		4.5		0.5

				Pizotifen		0		4.5		0.5						Risperidone		0.29		0.36		0

				Risperidone		0.29		0.36		0						Sertraline		0		14		0

				Sertraline		0		14		0						Sulfamethoxazole		0		13		0

				Sulfamethoxazole		0		13		0						Tamoxifen		0		6.3		0

				Tamoxifen		0		6.3		0





Sheet1

		





Sheet2

		





Sheet3

		






Vatten i
Ostersjon

1112

o
Vilnius




e Effekter av lakemedelsrester |
miljon




Lakeme

del 1 miljon

Alfuzosin [= Glibenclamide =
Alprazolam Haloperidol ;
Atenalol E_ Hydroxyzine f‘
Atracurium Ibuprofen E
=
Vatten i e e 5
Biperiden Ketoprofene = z
I: r i Sén Bisoprolol = Loperamide m
y Buprenorphine Meclozine
Bupropion Memantine [ 1200
Carbamazepine r— Metoprolol
Cilazapril Mianserin
Ciprofloxacin [ Miconazole
Citalopram [ Mirtazapine
. . Naproxen
Clarithromycine
Nefarodone
Clemastine orohenad
rphenadring
Clindamycin = P
Oxazepam
Clomipramine
Paracetamol
Clotrimazol R
Pizotifen
Codeine jger— . i}
Ranitidine F IS k I
Desloratidin »
Repaglinide
Diclofenac Rizperidone - o
Diltiazem [ Fy risan
Diphenhydramine
Eprosartan [ 20
Erythromycin
Etonogestrel
Fentanyl
Fexofenadine jpr— 15
Finasteride
Flecainide §
Fluconazole
Fluoxetine [© 10
Flupentixol

] 200 400 600 BOO 1000

ngfL
5
0 -
-y \
FFFFITFIITETFFFEFFFE S

& & P FFE S S A O S S P
‘%%‘@Q\o.ﬁxq\\\}'02‘5‘5\08‘\4:0@@‘(‘(\@0{&*‘2&4‘@#@

) S 3 b & <F

< \*5& @' [s) ‘,\){@

<



Benzodiazepiner

Upptacktes 1955, lanserades 1960
Ca 20-25 lakemedel
Forbrukning pa ca 300 ton/ar globalt

Anvands som angestdampande, mot
muskelkramp, somnstdrningar och
som lugnade lakemedel




Effekter pa beteenden

| akemedel designade att andra beteende
ex. benzodiazepiner, SSRI-preparat

 Viktigt att bete sig ”"ratt” i naturen

« Effekter pa beteenden vid lagre
koncentrationer an ex. LD50
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Riskbenagenhet

Riskbenagenhet
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Riskbenagenhet - kontroll




Riskbenagenhet - oxazepam
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Effekter pa abborrens beteende

e Mer aktiv
* Mer risktagande

e Mindre social

-

Abborren ater snabbare MEN borde
leda till 6kad risk att sjalv bli uppaten.
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Akustisk telemetri

— en metod for att validera beteendeeffekter i falt
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Study migration in the lab

RFID-reader

PIT-tag antenna




‘@ 50

/ AV NYTANKANDE
ﬁ vf

®
Exposed

Effect of Oxazepam on migration
of Atlantic salmon smolt
[
Control

_ [ _ T _ _
oopL 00Zl 0001 008 009 0op

(suonoaap Jo #)
Alisuaju| uonelbin




S0OAR

AV NYTANKANDE

15
16

trag
@
]

/o
14 / 18
12 / 15
10/ 13
g8 [ 13
8 [ 13
7 [ 13
6 [ 13
5 / 13
5 / 13
5 / 13
a4 [/ 11

/ ==

Effekter pa laxens vandring
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Effekter pa laxens vandring

Laxen vandrar snabbare pa lab

o[_axen nar inte ut till havet i falt!
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Faltexperiment
— ett maste for
ekosystem effekter
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