1/12/2015

Abstract Print View

Print this Page

Presentation Abstract
Program#/Poster#: 659.16/VV36
Presentation Title: Automated multiplecell patch clamp assessment of multineuron subthreshold
dynamics in waking and anesthetized states
Location:

WCC Hall AC

Presentation time: Tuesday, Nov 18, 2014, 1:00 PM  5:00 PM
Presenter at
Poster:

Tue, Nov. 18, 2014, 4:00 PM  5:00 PM

Topic:

++G.04.b. Optogenetics

Authors:

*S. B. KODANDARAMAIAH1,2,3, F. J. FLORES7,2, G. TALEI
FRANZESI4, A. C. SINGER5,2, G. HOLST8, I. R. WICKERSHAM2, C.
BORGERS9, N. J. KOPELL10, C. R. FOREST8, E. N. BROWN7,2,11,6, E. S.
BOYDEN4,2,3;
1MIT Media Lab., CAMBRIDGE, MA; 2Dept. of Brain and Cognitive Sci.,
3Dept. of Biol. Engin., MIT, Cambridge, MA; 4Media Arts and Sci., MIT,
CAMBRIDGE, MA; 5Media Arts and Sci., 6Inst. for Med. Engin., MIT,
Cambridge, MA; 7Dept. of Anesthesia, Critical Care and Pain Med.,
Massachusetts Gen. Hosp., Boston, MA; 8G.W. Woodruff Sch. of Mechanical
Engin., Georgia Inst. of Technol., Atlanta, GA; 9Dept. of Mathematics, Tufts
Univ., Medford, MA; 10Dept. of Mathematics and Statistics, Boston Univ.,
Boston, MA; 11Div. of Hlth. Sci. and Technol., Harvard MIT, Cambridge, MA

Abstract:

We are developing a robot capable of patchclamp whole cell neural recording
of many cells at once (the “multipatcher”), in the waking and anesthetized
brain, in order to reveal the synaptic and ion channel conductances that
generate neural dynamics that support different brain states. Building from our
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past work (Kodandaramaiah et al., Nature Methods, 2012), we are both
perfecting the technology and applying it to a major question: investigating the
cellular mechanisms of general anesthesia. Despite its clinical importance, as
well as its importance in basicscience studies of consciousness, perception,
awareness, arousal, and other brain functions, little is known about how
anesthetics act on specific cell types in the live brain, despite overt similarities
in anesthetized behavioral states arrived at through administration of different
drugs. In this study we are using our multipatching robot to study neural
responses to multiple kinds of anesthetic drug: ketamine, an NMDA receptor
antagonist; dexmedetomidine, an alpha2 adrenoceptor agonist; and propofol,
a GABAA receptor agonist. We have performed single and multiple whole
cell patch clamp recordings in the somatosensory cortex of awake headfixed
mice, while tracking the changes in membrane potential and spiking activity as
the awake animals transition into sedated states. We observe that the
membrane potential of both inhibitory and excitatory cortical neurons in
awake animals are characterized by slow oscillations during quiet
wakefulness, interspersed by persistent depolarization during movement.
Systemic infusion of both ketamine and dexmedetomidine results in the
abolishment of the persistent depolarization, with the slow oscillation
remaining. These membrane potential slow oscillations are highly coherent
across nearby (<200 microns) and more distant neuron pairs (200500
microns). However, infusion of propofol produces a strong, constant
hyperpolarization of the membrane potential. Our results indicate that
ketamine and dexmedetomidine which are two very different drug classes
have similar effects on the membrane potential of cortical neurons, possibly
through their actions in brainstem arousal nuclei; whereas propofol might be
inducing inhibition, perhaps in part by enhancing GABAmediated chloride
currents in pyramidal neurons in the cortex.
Disclosures:

S.B. Kodandaramaiah: None. F.J. Flores: None. G. Talei Franzesi:
None. A.C. Singer: None. G. Holst: None. I.R. Wickersham: None. C.
Borgers: None. N.J. Kopell: None. C.R. Forest: None. E.N. Brown:
None. E.S. Boyden: None.

Keyword (s):

ANESTHESIA
IN VIVO
INTRACELLULAR RECORDING

Support:

NIH 1R01DA029639
NIH 1DP1NS087724
NIH 1R01NS067199
NIH 1R01EY023173
New York Stem Cell FoundationRobertson Award

http://www.abstractsonline.com/Plan/AbstractPrintView.aspx?mID=3527&sKey=d1235531-c7e2-464c-a5f2-aad0bc19645e&cKey=7…

2/2

