A Hodgkin-Huxley type model of subfornical organ neurons
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Background Methods & Results (cont)
* Subfornical OFQaUk(_SFC;) rf]‘e“_m”s exgibit a hetemge_”eify in their e_’épre_sSiO'I“ of Hodgkin-Huxley neuron model Activation of the slow K* current allows for bursting in our model. Increasing the
lonic currents, spiking behaviour, and response to circulating peptide signals. transient Na* or delayed rectifier K* current results in tonic firing.
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 Our lab studies angiotensin |l (ANG) and tumor necrosis factor alpha (TNFa); two - = —— = + | = L Ina WL'K 'Na?@“ﬂ‘ ||( ++++++++++++
signaling peptides implicated in hypertension via their influences on SFO neurons. Ee | Ewval Ensc] Ei| FEca| E¢| |Fna| Ex LAY 60
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* Insight into the mechanisms behind SFO neuron heterogeneity is critical for 8. / SPIKING 80 S BN S
understanding the SFO’s role in both hypertension and overall autonomic INTRACELLULAR ) 0 02 04 06 08 0 0 02 o04 06 08 1
regulation, but is currently lacking due to limitations in patch-clamp techniques. Iks Activation Ik Is Activation
Our mOdel can accou nt for the Spike train Variability and A. The slow K* current (Iys) activation vs. voltage (V) phase plane for the bursting model. Solid dark red trajectory shows a limit cycle containing a single burst. Red and black arrows
. . . . . show direction of slow and fast movement, respectively. B. Size of transient Na* (ly,) and delayed-rectifier K* (l¢) currents modulate spike train variability (CV). C. I, activation vs. V
GOa| mem brane pOtentlaI dlStrlbUtlon Of bOth SFO SprOPUIatlons. phase plane for the tonic models. Solid green and blue trajectories each show a limit cycle containing a single action potential.
1. Build single-neuron models to account for and explain the behaviour A i ii Our model predicts that 24hr incubation in tumor necrosis factor alpha (TNFa) will
of tonic firing and bursting neurons in the SFO. potentiate an SFO neuron’s response to angiotensin Il (ANG).
2. Implement these models to make predictions about the response of SFO N
SFO neurons to various circulating peptides, like ANG and TNFa. ML N . A. B. .
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CV = std (ISI) IXI-SEGE'KI)- 0.0 j—.—l I INSCC 1 IA A. An in vitro recording (i) and model (ii) of a bursting SFO
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( ) A. An in vitro recording from (black) and model of (red) a 10 ZrllldGrea]l resp;:she (I\./) ofba k-)urstlong ?I:\IOF neu(;on > rsspon.selto
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SFO neurons can be classified based on spiking behaviour and CV between the real and model neurons (p=0.68). B. An represent time of ANG application. B. There Is no significant
b t t. I MODEL in vitro recording from (black) and two models of (blue, . Real 24-hr TNFa ?lf_fgrgzn)ceb I:tlfv b.etwgen-f-realtadnd modgl é\?l(b; :espon:ss
membprane po ential. (Large I.) green) tonig SFO neurons. Our bu.rsting model transitions v TNFa + ANG + 10 nM ANG ApI\IG.mo'delIJandercehclaszl\TIngnlq:)Co?:I Wi;riaiel:\: activ:tivc\:ie:urvz
. 1] ] NI ) 11 |1l ] mto. .a tonic model by |.ncreasmg either the delayed shift (p<0.0001). The white bar represents preliminary data
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N 1. SFO spiking behaviour can be classified based on the spike train variability and membrane potential. Future Research: Investigation into the slow K* dynamics of SFO neurons needs
1 . . . - . to be done. Additionally, further analysis of the integration of TNFo and ANG
I= 2. Our model is able to account for the two prominent behaviours exhibited by subpopulations of SFO neurons. : L Y : Y ) : 8 :
3 signals is vital in understanding the SFO’s role in hypertension. These models
& 3. Our model predicts that tonic firing SFO neurons may lack sufficient slow K* dynamics that are required for  FEWERIT Rz o) o) [Teinlo)a T al ol g=te [loal ateiual=n hi=ted = halo) abod i = LaLol bl oy al=] g=1ERus)alo) aalle
bursting behaviour. signals within the SFO.
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Membrane Potential (mV) 4. We can use the bursting model to accurately simulate a real SFO neurons response to ANG and further Acknowledgements

| . o L investigate the integration of ANG with other autonomic signals.
A. Histogram shows the distribution of spike train variability (CV) of SFO neurons (n=58). Tonic firing SFO neurons had a CV < 1, whereas

bursting neurons had a CV 2 1 and were divided in two subpopulations, B1 and B2. B. Histograms represent two single membrane potential 5 Our model predicts that 24-hr incubation with TNFa will botentiate an SFO neurons response to ANG This WOrk WaS. Supported by the }'“&
distributions of SFO neurons. Tonic firing (i) and bursting neurons (ii) had unimodal (grey) and bimodal (black) distributions, respectively. ) p P P . Canadian Institutes for Health Research. CIHR IRSC



