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FATTENING PIGS 
ARE SUBJECTED TO SEVERAL TYPES

OF STRESS 

HOUSING     TRANSPORT 

SLAUGHTERHOUSE ENVIRONMENTAL
ENRICHMENT
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BUT WE ALL KNOW THAT STRESS AND 
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Saikaliet al. (2010)

THE PIG MAY BE A GOOD MODEL FOR HUMANS:
- Thepigbrain is large
- Thepigbrain is moresimilar to the humanbrain

(i.e. It has convolutions)
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COMMUNICATION BETWEEN BRAIN AREAS
IS CARRIED OUT BY CHEMICAL 

NEUROTRANSMITTERS

NORADRENALINE

DOPAMINE

SEROTONIN 
(5-HYDROXYTRYPTAMINE)

By CYL - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=18074053
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PRECURSOR OF DOPAMINE AND 
NORADRENALINE IS THE 

AMINOACID
TYROSINE

HOW ARE THE NEUROTRANSMITTERS 
SYNTHESIZED AND DEGRADED?

(DOPAC)



PRECURSOR OF SEROTONIN IS 
THE AMINOACID

TRYPTOPHAN

(5-HIAA)

HPLC system

NA, DA, DOPAC, HVA          5-HT, 5-HIAA
cathecholamines indoleamines



DIFFERENT BRAIN AREAS ARE CHARACTERIZED 
BY THEIR NEUROTRANSMITTER PROFILE
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TWO MAIN STRATEGIES

PROTEOMICS



Valentet al., Effects on pig immunophysiology, PBMC proteome and 
brain neurotransmitters caused by group mixing stress and human-
animal relationship. PLoSOne. 2017; 12(5): e0176928.

LONG TERM EFFECTS OF GROUP MIXING AND 
MANAGEMENT

Biochemicalparameters Brainneurotransmitters
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In collaborationwith Dr Antonio Velarde(IRTA)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5419571/


DIGE: Differential labeling gel electrophoresis



Valentet al., Effects on pig immunophysiology, PBMC proteome and brain neurotransmitters caused by 
group mixing stress and human-animal relationship. PLoSOne. 2017; 12(5): e0176928.

DIGE:
1180 spotsanalyzed
54 differentialproteins
in the comparisont2 vst0 

PBMC proteome

LONG TERM EFFECTS OF GROUP MIXING AND 
MANAGEMENT
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Valentet al., Effects on pig immunophysiology, PBMC proteome and brain neurotransmitters caused by group mixing 
stress and human-animal relationship. PLoSOne. 2017; 12(5): e0176928.

LONG TERM EFFECTS OF GROUP MIXING AND 
MANAGEMENT

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5419571/


CONCLUSIONS

Valentet al., Effects on pig immunophysiology, PBMC proteome and brain neurotransmitters caused by group mixing 
stress and human-animal relationship. PLoSOne. 2017; 12(5): e0176928.

Stress biomarkers as hair cortisol indicate that the stress degree decreases 

throughout the time in farm

Mild indications of the benefits of positive handling

In the proteomic approach, many of the identified proteins are targets of GCs and, 

hence, indicate that changes in the PBMC proteome mirror the variations of 

endogenous cortisol and the degree of stress, since they vary concomitantly with 

hair cortisol and APPs. 

Taken together, these findings suggest that changes in the PBMC proteome may 

be sensitive indicators of animal stress.

LONG TERM EFFECTS OF GROUP MIXING AND 
MANAGEMENT

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5419571/


ENVIRONMENTAL ENRICHMENT
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Transport to the
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ENRICHED

4 weeks

Control conditions:
0,7 m2/pig
slat

Enrichedconditions:
1,2 m2/pig
straw

Arroyo et al. Neurobiology of environmental enrichment in pigs: 
changes in monoaminergic neurotransmitters in several brain areas 
and in the hippocampal proteome. J Proteomics 2020 Oct 
30;229:103943

In collaborationwith Dr Antonio Velarde(IRTA)



Parameter Treatment Post-treatment

CK (U/mL)
Enriched 2,34 ± 0,29

Barren 3,41 ± 0,61

Lactate(mM)
Enriched 89,33 ± 2,79 *

Barren 99,60 ± 2,79 *

Cortisol (ng/mL)
Enriched 16,77 ± 2,03 *

Barren 26,42 ± 3,38 *

Haptoglobin (mg/mL
Enriched 0,37 ± 0,05

Barren 0,46 ± 0,10

Biochemicalserumstressmarkers

PIGS IN BARREN CONDITIONS SHOW A HIGHER DEGREE OF STRESS

ENVIRONMENTAL ENRICHMENT

Arroyo et al. Neurobiology of environmental enrichment in pigs: changes in monoaminergic neurotransmitters in several brain 
areas and in the hippocampal proteome. J Proteomics 2020 Oct 30;229:103943


