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Venomous mammals 

shrews (Neomys, Blarina) 

solenodons 

platypus 

vampire bats lorises 

Dufton 1992; Ligabue-Braun et al. 2012; Kowalski & Rychlik 2014, 2018; Rode-Margono & Nekaris 2015 
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Shrew venoms 

blarina toxin, soricidin 

kallikrein-1 serine protease 

phospholipase A2 

antileukoproteinase 

hyaluronidase 

 

Kita et al. 2004, 2005; Bowen et al. 2013; Hanf & Chavez 2020 

irregular respiration 
 

paralysis and convulsions 
 

death 

irregular respiration 
 

paralysis and convulsions 
 

death Pucek 1959, 1969 
Kowalski et al. 2017 

phospholipase A2 

 
lysozyme C  

 
hyaluronidase  

Neomys fodiens 

photo: M. Mounier 

Blarina brevicauda 
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Research objectives 

 to determine hemolytic activity of saliva of the water shrew 
Neomys fodiens and the common shrew Sorex araneus 
 
 

 to identify toxic components of saliva of N. fodiens and  
S. araneus  
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Venom sampling 

the submandibular glands 

Neomys fodiens (NF) Sorex araneus (SA) 

extraction of the salivary glands* 

Picture from Uemura 
et al. 2009 

photo: M. Mounier 

photo: S. von Merten 

*n=12 for both shrew species 
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Methods 

frog (Pelophylax sp.) 

Hemolytic assay 
 treatment of red blood cells with venom/saliva of NF and SA 

at concentrations of 1.0, 0.5 and 0.25 mg/ml 
 
 
 
 
 
 
 control tests 

- distilled water and Ringer’s solution (RS) – negative controls 
- Triton® X-100 as a positive control 

 
Protein identification 
 chromatographic separation and proteomic analysis 
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Hemolytic activity of shrew venom 

 significant concentration-dependent effects of salivary 
extracts of both shrews on hemolysis in erythrocytes 

 hemolytic effects of NF venom were stronger than those 

produced by SA (Mann-Whitney U-test: U = 141, p < 0.0001) 

* 

* 

* 
* 
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Hemolytic activity of shrew venom 

 venom of NF produced hemolysis at concentrations of 0.5 and 
1.0 mg/ml 
 

* 

* 

* 
* 

venom (0.5 mg/ml) vs 
RS (Student’s t-test: t = -3.2, df = 28, p = 0.006) 
water (U = 45.5, p < 0.01)  
triton (U = 151, p = 0.17) 
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Hemolytic activity of shrew venom 

 venom of NF produced hemolysis at concentrations of 0.5 and 
1.0 mg/ml 
 

* 

* 

* 
* 

RS (t = -10.7, df = 28, p < 0.0001) 
water (U = 0, p < 0.0001)  
triton (U = 18, p < 0.0001) 

venom (1.0 mg/ml) vs 
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Hemolytic activity of shrew venom 

 saliva of SA produced hemolysis at concentration of 1.0 mg/ml 
 

* 

* 

* 
* 

RS (U = 2, p < 0.001) 
water (U = 0, p < 0.001)  
triton (U = 27, p = 0.33) 

venom (1.0 mg/ml) vs 
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Toxin identification 

phospholipase A2 

 
lysozyme C  

 
proenkephalin  

 
disintegrin and metalloproteinase 

domain-containing protein  
 

hyaluronidase  

lysozyme C  
 

proenkephalin  
 

kallikrein 1-related peptidase 
 

disintegrin and metalloproteinase 
domain-containing protein  

 
beta-defensin  
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Conclusions 

 shrew venoms, in addition to potent paralytic properties, 
possess also hemolytic activity that may allow them to hunt 

larger prey as frogs 
 

 due to the toxic activity of its saliva the common shrew may 
be considered venomous mammal   
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