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Increased cholesterol levels

- Breast cancer

Delayed mammary gland development

Reduced response to vaccmes ._’—’—— Liver damage //"

Lower birth weight

- Kidney cancer __\_\_‘_—.

Obesity --===-==----------------8¢

Early puberty onset -~ ,/" e AL} L Inflammatory bowel disease’ "1

- (ulcerative colitis)
Increased miscarriage risk -~

(i.e. pregnancy loss) Testicular cancer

Low sperm count and mobility -
" Increased time to pregnancy

Pregnancy induced
hypertension/pre-eclampsia
(increased blood pressure)
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Therapeutic group Examples of Pharmaceutical Impact and effected organisms

Organ damage, reduced hatching success (fish)
Analgesics Diclofenac, Ibuprofen Genotoxicity, neurotoxicity and oxidative stress (mollusk)
Disruption with hormones (frog)

Reduced growth (environmental bacteria, algae and aquatic plants)

Antibiotics
N ndirect effects of antibiotic resistance (humans and animals)
Cyclophosphamide’, Mitomycin C, Genotoxicity
Anti-cancer et ¥ ) ) : o
Fluorouracil Mutagenicity, carcinogenicity, toxicity to foerws
Antidiabetics Metformin Potential endocrine-disrupting effects (fish)
Anti- corvulsants Carbamazepine, Phenytoin, valproic acid Repreduction toxicity (invertebrates), development delay (fish)
Antifunaals Ketoconazole, Clotrimazole Feduced growth (algae, iish), reduced algae community growth
M ur 5 ) ) -
9 Triclosan Disruption with hormones (mammals including humans)
e Hydroxyzing, Fexofenadineg, Behaviour changes, growth and feeding rate (fish)
: Diphenhydramine Behaviour changes and reproduction toxicity (invertebrates)
Antiparasitics vermectin Growth and reduced reproduction {invertebrates)
Beta blockers Propranolol Repreduction behaviour (fish), reproduction toxicity (imeertebrates)
Endocrine disrupting Disruption with hormones causing reproduction taxicity (fish, frogs)

E2, EE2, Levonorgestrel
pharmaceuticals ;

ncreased risk of breast or prostate cancer (humans)
Behaviour changes - feeding, boldness, activity, sodality (fish)
Fluoxetine, Sertraline, Oxazepam, Disruption with hormenes (fish)
Citalopram, Chlorpromazine Behaviour changes - swimming and cryptic (invertebrates)
Reproduction toxicity and disruption with hormones (invertebrates)

Peychiatric dugs

Mate: ' Transformation of Cyclophosphamide and lfosfamide; E2: 173- estradiol (natural steroidal oestrogen); EE2: 17a- ethinylestradiol (synthetic

oestrogen).
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A Electrostatic attraction
B: Electrostatic repulsion
C: Electrostatic repulsion
D: Divalent-bridge effect

@/ PFAS anions
- Natural organic matter

P
,’\Ma Divalent cations
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O/ PFAS anions

b, ¥ A: Hydrophobic interaction
VO B: Hemi-micelle structure
C: Micelle structure
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