
The trigemino-cardiac reflex (TCR) is
defined as a sudden dysrhythmia with
arterial hypotension accompanied by
apnea or gastric hypermotility after stim-
ulation of any of the sensory branches of
the trigeminal nerve (1). The sensory
nerve endings of the trigeminal nerve
transmit neuronal signals via the Gasser-
ian ganglion to the sensory nucleus of
the trigeminal nerve (2). This initiates ad-
justments in the systemic and cerebral
circulation to adjust the cerebral blood
flow in a manner that is not yet well un-
derstood (3). Extensive investigations in
animals have documented the involve-
ment of supramedullary regions of the
brain in cardiovascular regulation (4–6).
It appears that the cerebrovascular re-
sponse as part of the TCR is generated
by the activation of the reticulospinal
neurons of the rostral ventrolateral
medulla (RVLM) to elevate cerebral
blood flow (CBF) reflexively and most
likely slow cerebral metabolism as part
of an oxygen-conserving reflex. The exis-
tence of such endogenous neuroprotec-

tive strategies also may have an impor-
tant physiological role namely by stabi-
lizing the brain function and by the pre-
vention of permanent cerebral ischemic
damage. However, examinations of

higher influences on basic cardiovascular
control mechanisms in man are still
sparse.

Diving reflex is an example of a pe-
ripheral TCR. The main stimuli eliciting
the diving reflex is the chilling of the
face. The most pronounced physiologi-

cal adjustments are bradycardia and pe-
ripheral vasoconstriction, but also the
initiation of apnea. Cardiac output is re-
distributed to favor blood flow to the
heart and brain, while blood flow to
most visceral organs, inactive muscle
groups, and the skin are reduced. The
TCR therefore causes redistribution in
blood supply. Transcranial Doppler ul-
trasonography (TCD) studies give a re-
producible value of brain perfusion by
continuous non-invasive real-time sam-
pling (7). With TCD, it can be shown
that the CBF rises in the middle cere-
bral artery (MCA) in healthy subjects
during facial cooling with normal venti-
lation when resting in a supine position
without any change in the systemic
blood pressure (7). This may suggest a
neuroprotective effect of the TCR and
therefore some kind of an oxygen-
conserving effect. Despite this prelimi-
nary data it is yet unknown how ex-
actly CBF and cerebral metabolism are
affected by the TCR.

The oxygen-conserving reflexes are
sympathetically mediated vasomotor re-
sponses of a small population of neu-
rons that reside in the subnucleus of the
C1 area of the RVLM (11,12). These neu-
rons mediate sympathetic and cerebro-
vascular responses to hypoxia and play
a critical role in modulating circulatory
control, maintaining arterial pressure,
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and mediating the vasomotor compo-
nent of cardiovascular reflexes (8). In
fact, exposure of excised slices from the
RVLM to either hypoxia or sodium
cyanide (which inhibits mitochondrial
respiration), results in neuronal excita-
tion (9). Extensive studies have been car-
ried out on the mechanisms by which
these reflexes mediate vasomotor re-
sponses in response to hypoxia. For ex-
ample, two K+

ATP channel inhibitors in-
jected into RVLM, tolbutamide and
glibenclamide, elevated arterial pressure
and rCBF, potentiating the hypoxic re-
sponses (10). Finally, the RVLM neurons
are the principal relay for the cerebro-
vascular dilation mediated by the cere-
bellar fastigial nucleus (FN) (8). In fact,
direct electrical stimulation of the cere-
bellar FN protected the CA1 region of
the hippocampus and reduced infarct
volume by 50% after global (11) and
focal (12) cerebral ischemia, respectively.

Interestingly, it seems that the same
neuronal centers, the rostral neurons in
the ventrolateral medulla, play a major
role in protecting the brain of ischemic
insult whether the underlying event is
acute, chronic, or intermittent. In fact, in
the case of TCR, the brain is protected
instantly by a reflex-mediated response
of the cardiovascular system. If hypox-
emia is chronic or intermittent, brain
protection results from long-term adap-
tive changes on the cellular and molecu-
lar level that occur in the same cell
groups of import in the acute changes
mediated by the TCR, suggesting an
oxygen-conserving part of the TCR. The
exact relationship between reflective,
acute changes of physiological parame-
ters and long-term changes on the mo-
lecular level are unclear; more basic re-
search has to be done to underline this
hypothesis.
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