INSIGHTS

The aversive quality
of thirst drives the
desire to quench it.

NEUROSCIENCE

Neurons that drive and quench thirst
Median preoptic neurons modulate water intake and the urge to drink
By Claire Gizowski and
Charles W. Bourque

T

hirst is a vital primordial emotion that
motivates fluid intake to compensate
for incessant water loss incurred as
a result of breathing, sweating, and
urine production. Indeed, the maintenance of adequate hydration is a prerequisite for life and, accordingly, the desire
to drink emerges as soon as the body’s water
content declines by 1 to 2%, and this feeling
intensifies progressively with further depletion (1–3). Although regions in the brain that
are critical for water intake have been known
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for more than 60 years, the identification and
functional analysis of thirst-related neurons
only became possible with the recent advent
of genetically targeted photoactivation and
photometry, methods that respectively allow
manipulation and monitoring of electrical
activity in vivo, using fiber-optic microprobes
(4–7). On page 1149 of this issue, Allen et al.
(8) reveal the existence of neurons that specifically encode the intensity and aversive
quality of thirst within the median preoptic
nucleus (MnPO) of the hypothalamus.
Previous studies have identified primary
sensory neurons and pathways that can
drive homeostatic forms of thirst, as well as
water intake that occurs in anticipation of an
impending deficit (1). For example, decreases
in blood volume (hypovolemia) can promote
homeostatic thirst through the activation of
cardiopulmonary receptors that relay signals

to forebrain thirst regions via poorly understood mechanisms involving the regions of
the brain called the nucleus tractus solitarius (NTS) and parabrachial nucleus (PBN)
(3), and by activation of subfornical organ
(SFO) neurons in response to increased concentrations of circulating angiotensin II (2,
9). Similarly, increases in the electrical activity of intrinsically osmosensitive neurons in
the organum vasculosum lamina terminalis
(OVLT) can drive homeostatic water intake
in response to systemic hypertonicity (which
occurs when the amount of water decreases)
(1). Excitation of these neurons by an input
from the suprachiasmatic nucleus, the internal “body clock,” induces anticipatory water
intake prior to sleep (10). Although functional imaging studies in humans have indicated that perception of thirst may involve
the anterior cingulate cortex (ACC) and insciencemag.org SCIENCE
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