






1) Catena alimentare 

2) Contatto diretto 

3) Aerosol 
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200-300 KG  
Di molluschi contaminati 

O Milioni di cellule di microalghe 

Centinaia di grammi di estratti 

     grammi di contaminanti e solo 
Poche centinaia di µg di tossine  

allo stato puro 
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Spirolides…  
 



ESTATE 2005…GENOVA 

•  febbre 
•  broncocostrizione 
• tosse 
•  rinite 
• congiuntivite 

Alte concentrazioni di 
Ostreopsis ovata nel mar Ligure 
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Column: 3mm  C-18 Gemini (150 × 2.00 mm)  
Mobile phase: A = water, B = 95% acetonitrile in 
water, both the phases added of  
30 mM of acetic acid 
Flow: 0.2 mL/min 
Gradient: t= 0 min, 20% B;  
t = 20 min, 100% B; t = 14 min, 100% B 

LC parameters: 

MS parameters: 
Declustering potential 1V 

Focusing potential 390 V 

Entrance potential 11 V 

Temperature 0 °C 

Collision Energy 50 eV 

Cell exit potential 10 V 

Collision Gas 7 

      Messa a punto di un metodo LC/MS  
Per la palitossina  

 



      identificazione di un nuovo analogo 
della palitossina: ovatossina-a  

 



“… Hazard identification and characterisation 
 
   Further information is needed on toxicity of    
   palytoxin-group toxins, particularly of ovatoxin-a, 
to better characterise their oral toxicity and relative  
potencies…” 



MeOH: H2O 
1 : 1 

circa 80 litri 
Di colture di O. 

ovata   
(100,000,000 cellule) 

 
 
 
 

Centrifugazione 
5500 rpm  
(30 min) 

 
 

Ripartizione 
contro 
CH2Cl2 

 
 

  

 Combiflash 
360g C-18 
eluita con un 
gradiente di 
acqua: 
propanolo 

HPLC 

1) HPLC 10u Gemini 

2) HPLC 2.6 u Kinetex Column eluita 
con un  gradiente  
Di acqua/acetonitrile  
 
 

Isolamento 

8 9 10 11 12 13
Time, min

OVTX-a
Rt = 11.45  

TIC

pPLTX
Rt = 10.78  



COSY 

TOCSY 

NMR studies on ovatoxin-a 

HMBC 

ROESY 

 
 

1H-NMR 

HSQC-TOCSY 
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Stereostruttura	dell’ovatossina-a	

M.Forino et al. 
J. Am. Chem. Soc. 2011,  

Chemistry-A Europ. J. 2012  
Journal of organic chemistry 2014 







M.Forino et al. 
 

-  NMR-based techniques in the hit identification, Expert Opinion, 2004  
-  - Efficient synthetic inhibitors of anthrax lethal factor, PNAS, 2005 

- Anthrax lethal factor protease inhibitors, J. Med. Chem, 2006 
 





M.Forino et al. 
- Discovery of a novel class of Caspase Inhibitors, J. Med. Chem, 2005 
-  Virtual docking approach to protein kinase B inhibition, J. Med. Chem, 

2005 





Forino et al. Food Chem 2015, 178, 306-310 

Forino et al. J. Functional Food 2016, 26, 731-738 

Forino et al. Fitoterapia 2018, 125, 13-17 

Forino et al. Food Chem 2016, 194, 1254-1259 
                      Phytochemistry 2017, 144, 52-57 

Forino et al. J. Nat. Prod. 2016, 79, 590-597 



 
Malattie dell’invecchiamento: 
 
• Malattie cardiovascolari 
 
• neurodegenerazione 
 
• diabete 
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controllo  dimero monomero controllo  dimero monomero 





 
 
•  Produzione della birra 
 
 
•  Sedativo 
 
 
•  Antimicrobico 

• Antitumorale  
 

Conservante 
 
 
Conferire il tipico 
Sapore amaro 
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Xanthumolo 
IC50 2.1 mM 

4-idrossicolupulone 
IC50 5.9 mM 
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 stimulated with AA (20 µM) 







Syringic	acid																																																												2-phenylethanol	
	
Gallic	acid																																																																Tyrosol	
	
Catechin	and	Epicatechin																																					Tryptophol	
	

Tyrosol	

HO

OH

N
H

OH

Tryptophol	

OH

2-phenylethanol	

COOH

OCH3

OH

H3CO

Syringic	acid	

COOH

OH

OH

HO

Gallic	acid	

O

OH

HO

OH

OH

OH

O

OH

HO

OH

OH

OH

Catechin	
	
	
	
	
Epicatechin	
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Xanthurenic	acid 
Forino et al. Food Chem. 2019, 278, 495-501 
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Flavylium cation 
Hemiacetals B and B’ 

C4 hydration products 

cis-chalcone 

trans-chalcone 

ppm                  8.5                               8.0                              7.5                               7.0                               6.5                              6.0                               5.5                              5.0                               4.5                               4.0                              3.5         

ppm                             6.5                                              6.0                                               5.5                                              5.0                                              4.5                                              4.0                                               3.5                                              3.0         

A 

B 

C 

Forino et al. J.Agric. Food Chem. 2019;  
doi: 10.1021/acs.jafc.8b05895 



ppm                     8.6                 8.4                 8.2                 8.0                7.8                7.6                 7.4                 7.2                 7.0                 6.8                6.6                 6.4                 6.2                 6.0                 5.8                 5.6                5.4         

Forino et al. J.Agric. Food Chem. 2019;  
doi: 10.1021/acs.jafc.8b05895 




