First results on paretic syndrome research in gulls from Malaga (S Spain)
reveadls that they did not bear BMAA, paralytic and amnesic shellfish toxins.
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Introduction Objectives

In the last decade, common gulls from the lberian Peninsula have been observed to suffer from a /4 Detect Domoic Acid (DA), Paralytic Shellfish Toxins (PSTs) and
oaralyzing syndrome of unknown origin, affecting mostly adults in the west and south regions. This disease B-methylamino-L-alanine (BMAA) and related compounds in tissues
has been attributed to different causes, such as nutritional deficiencies, avian botulism, and exposure to of gulls dying showing neurological symptoms (paretic syndrome).

algal toxins. In the quest for the causative agent, we selected twelve individuals of Larus michahellis, L. /Z Improve extraction and detection protocols for BMAA In seabird

fuscus, L. ridibundus and Ichthyaetus melanocephalus that succumbed to this illness concomitantly with tissues.

marine algal blooms in the nearby coasts of Mdlaga (Spain). / Link the presence of toxins with trophic position of gulls by stable

Isotopes analyse (SIA).
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, | | 2 All the samples analysed from all the organs had negative
. , o Fig 2. Locations where gulls were found
Fig 1. Seagulls with paretyc syndrom at the recovery facilities resy |-|-S

2 Limit of detection/quantification for liver, brain and serum 25
ng/mL.

Me'l'hOdS /4 Evaporation test — evaporation caused losses of BMAA,

mainly in liver and brain, and BMAA could no be detected at
low concenfrations.

Table 1. Sample information: Samples shaded in grey were analysed for the whole set of toxins (DSP, PSP in serum viscera and dregs and BMAA in
serum, brain and liver); for those in blue BMAA and SIA were performed (liver and brain) .

DA and PSTs analysis 2 SPE test — the cleaning-up procedure may cause toxin

. Domoic Acid CODE Species  Ageley) oo IPATL Location sample type Observations losses but skyping this step reduce reproducibility and

Homogenization —  methanol ARFUS.22 [ 16/11/18 I e T accuracy leading to matrix interferences.

extraction (50%)— cenftrifugation LARMIC-M3 Larus michaellis 29/10/18

Malaga viscera brain dregs Died on the same day

2 Recovery — 15% liver, 10% brain, 18% serum.

carfridges — LC-MS/MS (Wang ef LARMIC-23 Larus michaellis 25/09/18
al, 2012 with modifications) LARRID-101 Larus ridibundus 13/12/18

1
3
— C I cdan-u p WITh HL B'S PE LARMIC-67 Larus michaellis 24/09/18 1 Caleta de Vélez viscera brain dregs  Died after 2 days
2
1

— _— 2 The lower 13C and 15N in L. fuscus indicates more offshore
Caleta de Vélez 0  brain dregs Died onthe 18/12/18 . . . .
. PSP toxins Con stand up pelagic feeding grounds and less predatory diet (in
Lﬂms - - 5 o ! ° ° °
Homogenization R acidic AEE melanocephalus B I I e agreement with field observations).

2/03/19

exfraction (heat)— centrifugation (ARFUSMARCH-2  Larus fuscus 07/03/2019 Mélags viscera brain eloom of 2 The brain signatures are different from liver signatures, and

—  clean-up  with  C18-SPE Cyanobacteria o . : :
COrTridgeS — PerOXide/periOdQTe LARFUS MARCH-5 Larus fuscus 10/03/2019 Fuengirola viscera brain Sl The IOTTer IndICOTeS O recenT ShIfT TO more mOrlne Sources In

oxidations — LC-FLD (DeGrasse et e both species (L. fuscus is a wintering species in Mdlaga).
Cll, 201 4 WlTh mOdiﬂCOﬂOnS) LARFUS MARCH-4 Larus fuscus 15/03/2019 Estepona viscera brain cyanobacteria

phed Tissue
1 H:J 5 !,l; 019 Larus fuscus 12/11/2019 Malaga viscera brain - e

Bloom of

LARMIC MARCH-1 Larus michaellis 13/03/2019 Marbella viscera brain _
cyanobacteria

BMAA analysis

LARRID MARCH-3 Larus ridibundus 15/03/2019 Estepona viscera brain

 Evaporation test to check toxin

losses due to evaporation

BMAA exiraction & detection
« SPE fest to check the posibiity of

avoiding the cleaning-up steps.

. . . S — w Stable Isotopes L. us‘cus L. miéhahe//is L. u;scus L. michahellis
« Method validation and toxin \/Sampm q P i f

homogenization « SIA was conducted in the liver Species

: Fig 3. Diagram showing 6 13C and &6 15N levels (in %o) for liver and
and orain ngples of L. brain in the species L. fuscus and L. michahellis.
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Evaporation test o * ) used 1o identity the food sources C o n C I U s I O n s

A, Hydrolysis and 615N for inferring the relative

frophic position of a consumer /The absence of BMAA was not related to species-
within the food web. specific feeding habits.

Liver represents the fastest 2/ The causative agent of paralysis may not be linked to
turnover (weeks) and brain the the occurrence of DA, PSP and BMAA toxins.

aa infermediate turnover (months). ﬁThe meThOd fOr BMAA eXTrOCTiOﬂ Ond deTeCﬂOn iﬂ
Toxin recovery ; | - seabird fissues were optimized, although requires
etnod validation | = . .

| improvements (foxin losses).

2 Despite negative results this work provides a baseline for
future studies.

Liquid/liquid
partition

m/z

LC-MS/MS detection Created with BioRender.com

References

Acknowledgements o , . o
Wang, Z. et al (2012). Optimization of solid-phase extraction and liquid chromatography-

Lucia Solino was supported by the project Cigua (PTDC/CTA-AMB/30557/2017), funded by the tandem mass spectrometry for the determination of domoic acid in seawater,
Portuguese Foundation for Science and Technology (FCT) and FEDER (MAR2020). Sandra Lage was phytoplankton, and mammalian fluids and tissues. Analytica chimica acta, 715, 71-79.

founded by the European Union's Horizon 2020 research and innovation program under the Marie , , L _ , .
Sktodowska-Curie Widening Fellowship No. 101003376. This study also received Portuguese national DeGrasse et al (2014). PGrG'YT'C shellfish toxins in C|IHIC§J| mo’rrlces: extension of AOAC OffIF:IG|
funds from FCT, through project UIDB/Multi/04326/2020. method 2005.06 to human urine and serum and application to a 2007 case study in Maine. {m
Deep Sea Research Part Il: Topical Studies in Oceanography, 103, 368-375. : Centro de Ciéncias do Mar

Instituto Portugués do Mar e da Atmosfera



http://www.ipma.pt/opencms/pt/index.html

	Slide 1

