
SCIENCE – IN THE NEWS

Could Serotonin Play a Role in Sudden Infant Death?

Sudden infant death syndrome (SIDS) is a condition characterized
by the unexpected and unexplained death of an otherwise

healthy infant aged between a month and a year. To be classified as
SIDS, the death cannot be attributed to any other known cause after
performance of a complete autopsy, examination of the death scene,
and clinical history of the infant’s family (1). Typically, the infant is
found dead in the early morning after a sleep period and despite
declines in the syndrome rates after risk reduction campaigns, SIDS
remains the leading cause of postneonatal mortality in the United
States with an incidence of 0.6/1000 live births.

The triple-risk model for the pathogenesis of SIDS proposed by
Kinney and coworkers (2) proposes that sudden death results when
three risk factors occur simultaneously: 1) an underlying vulnerabil-
ity; 2) a critical period for homeostatic control; and 3) an exogenous
stressor. The underlying vulnerability remains latent until the infant
enters a critical developmental period (the first 6 mo of life when 90%
of SIDS deaths occur) and is exposed to an exogenous stressor.
Epidemiologic risk factors of importance for SIDS include maternal
smoking, socioeconomic disadvantage, prematurity, maternal obstet-
ric history, infant sleeping practices, and sleep environment (3).

Much attention has been focused recently on the neurotransmitter
serotonin and a specific region of the brain, the ventral medulla, which
contains serotonergic neurons that innervate brain stem and spinal
cord structures important for homeostatic control of respiratory drive,
blood pressure, thermoregulation, and arousal. A failure of these
serotonin neurons to maintain or promote homeostatic responses to
life-threatening challenges (i.e., asphyxia, hypoxia, hypercapnia) dur-
ing sleep could result in sudden death. Recently, several postmortem
studies have reported morphologic and biochemical deficits in ventral
medullary serotonin neurons in SIDS brains (4,5). Immunohistochem-
ical analysis revealed an increased number of serotonin neurons, as
well as an increase in the fraction of serotonin neurons showing an
immature, granular cell morphology suggesting a failure or delay in
the maturation of these neurons in SIDS infants. However, it is not
known whether deficits in ventral medulla serotonin neurons could be
sufficient by themselves to cause catastrophic changes in autonomic
function.

Using transgenic mice with selective alterations in serotonin neu-
rons, we have recently shown that defective serotonin homeostasis
alone is sufficient to precipitate catastrophic autonomic failure and

sudden death in mice (6). In mammals, normal levels of serotonin
neuron activity are maintained by negative feedback inhibition via the
serotonin receptor 1A (Htr1a). In our transgenic mice, the auto-
inhibitory capacity of serotonin neurons has been increased by the
tissue-type specific and reversible overexpression of Htr1a. Unexpect-
edly, while mice completely lacking serotonin (7) or serotonin neu-
rons (8,9) are viable, mice with increased auto-inhibition exhibited
sporadic bradycardic and hypothermic crises that occurred during a
limited developmental period and frequently progressed to death.
Moreover, overexpressing mice failed to activate autonomic target
organs (brown adipose tissue) in response to environmental challenge.
These findings demonstrate that excessive serotonin auto-inhibition is
sufficient to precipitate life-threatening autonomic dysregulation and
confirms that altered serotonin homeostasis may be an underlying
vulnerability contributing to SIDS. — Enrica Audero and Cornelius
Gross
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