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Scope of the problem

1 6051 tons active ingredients used in 2004
1 5393 tons of antibiotics, 194 tons of

antiparasitics
(1 2000 incompletely assessed or untested

Veterinary Drugs on the European market

Margalida, A., et al. "One Health approach to

use of veterinary pharmaceuticals." Science
346.6215 (2014): 1296-1298.
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Veterinary medicinal
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Storage and spreading Wastewater
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Scope of the problem

[ Veterinary drugs a routinely found in surface
waters, ground water, sediments and the

terrestrial environment

 Concentrations between pg/L and ng/L




Qﬁ-l"";")‘
(&) UNIVERSITY OF GOTHENBURG

Scope of the problem

[ Veterinary drugs are tailored towards being

as biologically active as possible

d Some are made to be as toxic as possible

(e.g. antibiotics, antiparasitics, fungicides)
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Vultures eradicated by Diclofenac

J Most abundant large raptor in the world in
the 1980s

] Near extinct in 1990 due to lethal Diclofenac

poisoning

] Diclofenac use banned in

India, Meloxicam as a

suitable alternative


//upload.wikimedia.org/wikipedia/commons/b/b9/2005.10.19_02_Buitre_Leonado.jpg
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Vultures eradicated by Diclofenac

1 Spain authorized marketing of diclofenac for

use in cattle, pigs, and horses in 2013.

[ Spain holds >95% of the European population

of vultures

Q EMA/CVMP (2014)

confirmed risk for

European vultures


//upload.wikimedia.org/wikipedia/commons/b/b9/2005.10.19_02_Buitre_Leonado.jpg
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Environmental Impacts of Teflubenzuron

d Sealice infestation is a
common problem in
salmon aquaculture

d Treatment with anti-
parasitics such as
Teflubenzuron

d Acyl urea drug

[ Inhibits chitin
biosynthesis

©2003 7Barrymore
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Environmental Impacts of Teflubenzuron

©2003 7Barrymorre

Sea Louse Some other guy
(target species) (non-target species)
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(CCBY-NC-ND 3.0)

"~ Environmental Impacts of Teflubenzuron

Samuelsen, Ole B., et al. "Mortality and
deformities in European lobster (Homarus
gammarus) juveniles exposed to the anti-
parasitic drug teflubenzuron." Aquatic
Toxicology 149 (2014): 8-15.
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Environmental Impacts of Teflubenzuron

60

Cumulative mortality (%)
(']
]

Low dose
====+Highdose

=+ = (Control

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Days in experiment

(CCBY-NC-ND 3.0)

Samuelsen, Ole B., et al. "Mortality and deformities in European lobster (Homarus gammarus)

juveniles exposed to the anti-parasitic drug teflubenzuron." Aquatic Toxicology 149 (2014): 8-15.
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European Medicines Agency

Veterinary Medicines and Inspections

UNIVERSITY OF GOTHENBURG

1. Is the VMP exempt from the

h for Env. Risk Assessment

o 2. Is the VMP a natural substance,

need for an ETA by
and/or regulaton?

P the use of which will not alter the
concentration or distribution of the
" substance in the anvironment?

No
4. Is the VMP intended for usein a
minor species that is reared and o No 3. Will the VIMP be used only in
treated similarly to a major species - n-food
for which an EIA already exists?
No
5. Will the VMP be used ™~
3 the VMP be used to Mo 6. Is the VMP extensively
mreata sall munber of - P metabolized in the mreated animal?
animals in a flock or herd? ) i
No
AQUATIC & 7-Is the VAP wsed vo meat ————P [ERRESTRIAL
¢ aguartic or remestrial species? ¢

8. Is entry into the squatic
environment prevented by disposal
of the aquatic waste mamix?

No

9. Are aquatic species
reared in 3 confined facility?

No l\.r
Yes

10. Is the VMP an ecto-
and'or endoparasiticide?

No

11. Is the exvironmental
introduction concentration

released from squaculmrs
facilities < 1 ug/L?

No

v

12. Do data or mitigations
exist that alter the EIC .7

g

(EIC,.....) of the VMP —"STOP “— of the VMP in seil (PEC,.;)

o Tailored to address .«

>

Y 14.Is entry to the terrestial
» STOP 1— environment prevented through disposal
of the terresiial waste mairix?

B

15. Are animals reared

-
on pastare? Ve

\A 16. Is the VMP

an ecto- and'or
T arasiticide?
o endoparasitgcide?

/0 Yes
17. Is the predictad

environmentsl concentration

=1

Wa
Vas

Yas 12. Do any nutigations
exist that alter the PECsoil?
13. Is recaloulated ~
EIC, s = 1 Hgl? e
No 19. Is recalculated

PECsoil = 100 uzke?

Phase II e

issmes of concern

©2000 EMEA
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Tiered approach for Env. Risk Assessment

Exempted?

SIVELN y

Exposure > Action limit?

©EMEA l l ;

Treatment of aquatic or
European Medicines Agency terrestrial animals?

Veterinary Medicines and Inspections ¢

Concentration introduced into
the environment > ‘safe’ level?
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Environmental hazard (

PNEC determination)

toxicity

Toxicity
Medium Studies endpoint AF
ECs |
Freshwater | ‘g2l growth 100
inhibition™
K EC 50 ,
Freshwater | Paphmia 1000
immobilization
Freshwater Fish acute LCs, 1000
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© 2010 Neon (CC BY-SA 3.0) © 2011 Hajime Watanabe , PLoS Genetics (CC BY 2.5)

)
=

© 2013 Juan Lacruz (CC BY-SA 3.0) © 2008 Bart Braun
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lgnored Organisms: toxicity not usually
determined

V  Spot Magn Det WD Exp p————— 2um
PkV 3.0 13951x SE 236 1

© 2004 Fields & Fitzgerald

© 2013 Juan Lacruz (CC BY-SA 3.0) © 2008 Bart Braun
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Toxicity of Chlortetracycline to
natural lake bacteria

120
100 + Median concentration ;%
detected in STP survey ——
80
<
‘E’ 60 1 Detected in
0 US surface waters
E 40 4
-g Maximum concentration
— / ,‘ detected in STP survey
/y
20 4 /
o
. _— - //‘
0 - E‘:_‘:':___-——-‘-"”i »
'20 1 I I I 1 1
0.0001 0.001 0.01 0.1 1 10 100 1000

Concentration of Chlortetracycline (umol/l)

Brosché, Backhaus, (2010): Toxicity of five protein synthesis inhibiting antibiotics and their mixture to limnic bacterial communities, Aquatic
Toxicology, 99(4), 457-465
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Medetomidine

o

Sedative for mammals

o

a2-receptor agonist,
octapamine receptor
agonist

1 Inhibits settling of barnacles
on shiphulls

d Currently evaluated as a
biocide

Dahlstrom et al. (2005) Evidence for different pharmacological targets for imidazoline compounds inhibiting settlement of the barnacle
Balanus improvisus. Journal of Experimental Zoology. Part A — Comparative Experimental Biology: 303:551
Lennquist: Responses to fish exposed to medetomidine, Marine Env. Research, 2010
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Medetomidine

39, T8 ST
: »t .
3 BEITRN R DN

Inhibits settling of barnacles
on shiphulls

Currently evaluated as a
biocide

Also disturbs pigmentation
of flatfish

Classified as a potential
candidate for substitution
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Insufficient regulatory assessment for
environmental hazards and risks

[ ‘Old’ veterinary drugs exempted

[ Insufficient documentation and availability of

data

J Incomplete suite of test

organisms




@? UNIVERSITY OF GOTHENBURG
Insufficient regulatory assessment for
environmental hazards and risks

1 No consideration of PBT properties (but

activities ongoing)
(] No consideration of combination effects

 Insufficient consideration

of metabolites




IVERSITY OF GOTHENBURG

R

~ Steps forwards

 All veterinary drugs undergo the same
assessment

[ Data compiled, quality-checked and publically
disseminated on a European level

] Substitution principle

© 2009 Loudon dodd (CC BY-SA 3.0)
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