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Hypolipidemic Pharmaceuticals Atorvastatin and Ezetimibe Shake Up Brown Trout
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Lipid Metabolism
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INTRODUCTION & AIM

RESULTS & DISCUSSION
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* Theincidence of dyslipidemia is growing worldwide.

* Theuse of hypolipidemics pharmaceuticals like Atorvastatin (ATV) and Ezetimibe (EZB) increased.

ATV + EZB

Excreted by
feces and urine

They reach aquatic
environments
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Mainly via wastewater
treatment plant effluents

ATV is a statin, a cholesterol biosynthesis competitive inhibitor.
EZB is a cholesterol absorption inhibitor, commonly administered with ATV.
Hypolipidemics act on highly evolutionarily conserved targets on very low concentrations.

Salmonids are great models to study lipid disruption.

Salmonids
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Potentially similar lipidic
disruption

Evolutionarily conserved
lipid pathways

Aim: Test the disruptive effects of ATV and EZB on lipidic parameters
using juvenile brown trout (Salmo ftrutta).

1- year-old brown trout
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Intramuscular injections :
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4 uL.g" of fish
Every 3 days

. —> Six experimental groups
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0.7% NaCl 0.3 ug.g’ 0.3 pug.g’ I
I N=12/group
|
|
Control ATV High EZB High |
|
|
0.7% NaCl+ 0.9% § ] I
EtOH + :.1% DMSO 0.03 pg.g™ 0.03 pg.g™ :
|
|
Solvent Control ATV Low EZB Low I
|

28-day exposure period

| Hepatic lipid quantification |
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with 2% osmium tet

12 photographs per animal and
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: lipid occupied area measured
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Fixated liver
fragment

Overnight lipid post-fixation
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Two sections per animal
separated by 100 pm

Paraffin embedding

roxide and sectioning at 3 pm

Lipid Occupied Area

Vv(lipid droplets, liver parenchyma) =

Parenchyma Area

Volume of parenchyma occupied by lipid calculated accordingly
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in accordance with the mechanism of action of both pharmaceuticals.

* Thereduction of circulating circulating lipids by ATV was markedly dose-dependent.

« Atahigherdose, EZB failed to produce significant hypolipidemic effects on circulating lipids.

Hepatic Lipid Deposition

Total cholesterol, HDL and LDL were all showed a tendency to decrease under ATV.H and EZB.L,
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No significant differences were found regarding
the deposition of lipids in the liver.

All animals exposed to EZB and ATV showed a
tendency for lower deposition of hepatic lipids.

A heterogeneous distribution of lipid droplets in
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the liver was observed in all treatments, with
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Representative histological sections of osmicated

Data are expressed as median, minimum, maximum and the 25" and 75" percentiles for n = 12 fish/group.

Different lower-case letters indicate significant differences (p < 0.05) between groups.

areas of high density contrasting with areas
where droplets were reduced or absent.

liver from a lipid droplet-free area (A) and a
droplet-rich area (B). H - Hepatocyte; LD - Lipid

droplets.

CONCLUSION AND FUTURE WORK

Main conclusions

 Atorvastatin and Ezetimibe: Hypolipidemic effects, unclear in some cases.

* Model applications: Biomedicine and ecotoxicology.

1. Test mixture exposures with hyperlipidemics (17a-
ethinylestradiol and levonorgestrel).

2. Assess the efficacy of alternative routes of administration.

3. Expand experimental endpoints by including molecular
analysis and lipidomics.
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