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LC-MS analysis of metabolite extracts

Serum samples
- 12 healthy dogs vs 12 dogs with babesiosis

Chloroform:methanol:water metabolite 
extraction on ice 

Data Analysis (Polyomics integrated Metabolomics Pipeline)

The metabolomics analysis: 1802 peaks, 158 of which showed statistically
significant differences (p < 0.05) between dogs with Babesia canis
infection and healthy controls. 22 identified metabolites were
significantly changed. The most significant metabolites: Inosine (peak
290, 1280), Hypoxanthine (peak 70, 1241), Choline phosphate (peak 352),
L-Kynurenine (peak 199), and L-Cystine (peak 407). Biological functions of
differently abundant metabolites indicate the involvement of various
pathways in canine babesiosis: aminobenzoate degradation, benzoate
degradation, bile secretion, calcium signalling pathway, D-glutamine and
D-glutamate metabolism, dioxin degradation, phenylalanine metabolism,
and purine metabolism.
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The aim was to examine the difference of serum metabolome between
dogs naturally infected with Babesia canis and healthy dogs using liquid
chromatography coupled to mass spectrometry (LC-MS).
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The study confirmed that host pathogen interactions (Dog – Babesia
canis) can be studied by metabolomics to assess chemical changes in the
host, respectively that the differences in serum metabolome between
dogs with Babesia canis infection and healthy dogs can be detected with
LC-MS method. The non-targeted LC-MS metabolomic’s approach profiled
the metabolic change in serum from Babesia canis-infected dogs.

Vortexed at 40C 

Centrifugation at 1650 g at 40C

Centrifuge at 13.000 g at 40C 

Study of serum metabolom in canine babesiosis 

by mass spectrometry

Canine babesiosis is an important worldwide tick-borne disease caused
by the intra-erythrocyte protozoal parasites Babesia canis or Babesia
gibsoni (Beck et al., 2009). Although the disease process primarily affects
erythrocytes, it may also have multisystemic consequences (Barić Rafaj et
al., 2013). The main complications are the development of an excessive
inflammatory response called “systemic inflammatory response
syndrome” or SIRS (Bone et al., 1992) and also a “multiple organ
dysfunction syndrome” or MODS (Jacobson and Clark, 1994). Specific
metabolites are being discovered as biomarkers to improve disease
diagnosis, prognosis, and treatment outcomes. The emergence of
innovative, post-genomic technologies, has led to the development of
strategies aimed at identifying specific and sensitive biomarkers among
thousands of molecules present in biological fluids and tissues (Moore et
al., 2007). Nowadays, according to its great potential for biomarkers
evaluation, metabolomics is one of the most frequently applied
approaches in the field of systems biology (Robinson et al., 2014). Blood
and urine contains a multitude of unstudied and unknown biomarkers
that may reflect physiological and pathological states of tissues and
organs. Particularly low-molecular-weight region of metabolome from
blood samples is an important source of diagnostic biomarkers. The goal
was to examine the difference of serum metabolome between dogs
naturally infected with Babesia canis and healthy dogs using liquid
chromatography coupled to mass spectrometry (LC-MS).
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