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HPNS

Pressure above 1.1 MPa induces in
mammals and humans the high
pressure neurological syndrome
(HPNS).

Signs & symptoms:

cognitive and motor decrements
associated with sleep disorders, EEG
changes, tremor, and convulsions

Deep diving mammals  however, do not
seem to suffer from HPNS.



HPNS and excitability

HPNS is associated with neuronal hyperexcitability (e.g.:
tremor, EEG changes, seizures).

One of the theories: high pressure amplifies the
glutamatergic NMDA receptor (NMDAR) response.

Recent data suggest that long exposure to high pressure
may induce neuronal toxicity (based on professional
divers’ reports).



NMDAR
• One of the glutamate receptors family

• Mg2+ blockade

• AMPAR – “preceding depolarization”

• Glycine – co-agonist

• NR1 subunit – Glycine binding site 

• NR2 subunit – Glutamate binding site

• Permeable to Na+, K+ and Ca2+ NR2 NR1

NMDAR & hyperexcitability:

Hyperbaric environment may facilitate
NMDAR over-activation:
I.CNS hyperexcitability (Na+, Ca2+).
II.Glutamate excitotoxicity (Ca2+, Na+??).

Single NMDAR synaptic response is
increased and elongated at high pressure
(Mor & Grossman 2006).



Methods: measured parameters

Hippocampus (coronal brain slice) Somatic recording

Population spike (PS) parameters:
delay (1)
rise time (2)
decay time (3)
amplitude (4)
inter spike interval (ISI, 5) 



PSs were generated only by
NMDAR response

PS, Population spike

DNQX, AMPA receptor blocker

AP-5, NMDA receptor blocker



High pressure favors earlier CA1
PS generation

PS, Population spike



High pressure decreases PS amplitude and
number following frequency stimulation

PS, Population spike



Summary

• Pressure caused PSs to appear earlier in
the train.

• However, PS amplitude (-52%), frequency
(-46%), and number (-40%) were
decreased in the last 3-5 responses in the
train.



Conclusions

• These results may partially explain the
neuronal hyperexcitability observed at
high pressure.

• We assume that significant
hyperexcitability is attained at pressure
only when the normal fast synaptic
response (containing also AMPA receptor
component) is intact.


