Breed-Specific Aggression via Serotonin Concentration: Two Studies, One Goal

Study 1

Canine aggression can be a serious behavior problem, posing
public health risks and causing otherwise healthy dogs to be sur-
rendered to shelters or euthanized. Some breeds may be more
susceptible to aggression than others; this study reported an
increased prevalence of aggression in English cocker spaniels
(ECSs) presenting to the behavior clinic at a large, urban veteri-
nary teaching hospital. Low levels of serotonin are associated
with aggression in many species; in particular, low serotonin is
associated with impulsive aggression, a trait more common in
ECSs. Nineteen ECSs and 20 dogs of other breeds diagnosed
with aggression were included for study. All dogs were otherwise
healthy as indicated by physical examination, CBC, chemistry
panel, serum thyroxine, and thyroid stimulating hormone evalua-
tion. No patients were undergoing pharmacologic treatment.
Serum serotonin levels were measured on all dogs. Results
showed a significantly lower mean serum serotonin level in ECSs
(318.60 ng/mL) as compared with non-ECSs (852.77 ng/mL).
Low serotonin levels could explain why ECSs are more likely to
show impulsive aggression than other breeds. Further research is
needed to understand the neurophysiology of low serotonin

and impulsive aggression in ECSs.

source
Differences in serotonin serum concentration between aggressive Eng-
lish cocker spaniels and aggressive dogs of other breeds. Amat M, Le
Brech S, Camps T, et al. J VET BEHAV 8:19-25, 2013.
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Study 2

This study simultaneously assessed the concentration of sero-
tonin (5-HT) in serum, plasma, and platelets of aggressive and
nonaggressive dogs. Canine aggression is the most common
reason for referral to animal behaviorists, and dog bites are an
important problem for public health and animal welfare. Low
concentration of serotonin 5-HT metabolite in cerebrospinal
fluid has been linked with low thresholds for aggression in humans
and primates; in 2 canine studies, low serotonin concentrations
have been found in aggressive individuals. Serotonin was assessed
via enzyme immunoassay in the serum, plasma, and platelets of
28 aggressive dogs and 10 controls with no documented aggres-
sion. Mean 5-HT concentration in aggressive dogs was signifi-
cantly lower in all 3 samples. In addition, 5-HT concentration in
platelets was positively correlated with that in serum and plasma
and concentration in serum was correlated with that in plasma.
Circulating plasma 5-HT is taken up by platelets and accumulates
there during the platelet’s lifecycle, so normal plasma concentra-
tion is low. Serum concentration may represent a sum of plasma
and platelet concentration. Although samples from serum, plasma,
and platelets are all valid means for measuring 5-HT concentra-
tion, serum is suggested to be the most suitable because of the
simplicity of methodology. The evidence for correlation of low
5-HT concentrations with aggression and validation of methods
for its measurement may lead to new methods for diagnosis and
treatment of canine aggression.

sSource
Assessment of serotonin in serum, plasma, and platelets of aggressive
dogs. Ledn M, Rosado B, Garcia-Belenguer S, et al. J VET BEHAV 7:348-
352, 2012.

Commentary
When a client asks me how to prevent a dog from becoming
aggressive, I start with the basics: obtain the puppy from well
balanced canine parents, teach social skills as a puppy, and retain
these skills throughout life. The latter, if the dog was obtained at
an early age, is the owner’s responsibility. The former, without
ample heritage research and actually interacting with the parents,
is a crapshoot. These studies presented the option of testing sero-
tonin levels in dog breeds that have a low threshold for aggres-
sion. Armed with that information, an owner may have the tools
to select a puppy from better breeding stock and, with an SSRI on
hand, something to make behavior modification a little smoother
if aggression already exists.—Sandra Sawchuk, DVM, MS



