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Catecholamines enhance Mannheimia haemolytica growth 
and adhesin expression
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Mannheimia haemolytica is part of the microbiota in the upper respiratory tract of healthy 
cattle.  However,  when  the  host  undergoes  stress  episodes,  characterized  by  increased 
catecholamine  concentrations  and  immune  suppression, M.  haemolytica can  act  as  a 
pathogen, causing shipping fever (bovine respiratory disease).

The presence of catecholamines in Mannheimia haemolytica cultures can induce increased 
bacterial growth (up to 100% with 3 ng/mL epinephrine or norepinephrine), and modulating the 
expression of bacterial virulence factors, particularly adhesins, key molecules for colonization, 
invasion, and persistence. The catecholamines epinephrine (500 ng/mL) and norepinephrine 
(50 ng/mL) increase the expression of the adhesins OmpH (39 kDa) and OmpA (41 kDa) in M. 
haemolytica.  Both proteins,  identified by mass spectrometry,  interact  with fibrinogen and 
exhibit immunoreactivity with sera from shipping fever suffering animals.

M. haemolytica grown in the presence of catecholamines shows increased binding to bovine 
monocytes  and  macrophages,  but  anti-adhesin  sera  reduces  this  adhesion.  Although 
adhesins  participate  in  biofilm  formation,  catecholamines  decrease  biofilm  production, 
suggesting bacterial dispersion, which could facilitate infection spread.

In conclusion, stress hormones induce greater bacterial growth, increase adhesin expression, 
but reduce biofilm formation in  M. haemolytica,  enhancing its pathogenicity during stress 
conditions.
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