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=" Stimulation intensity — response relationship
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Esmaeilpour et. al., 2018
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Physiological effects depend on tDCS dose
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1. Electrode montage
* Location, size and configuration
* E-field is highest below electrodes?

2. Stimulation intensity
 Subthreshold change in membrane potential
* Higher intensity mms) Higher E-field

3. Stimulation polarity
 Soma depolarizing / hyperpolarizing effects
 Neuronal morphology, orientation

1But see model predictions around ventricles — Huang et. al., 2019, Brain Stim.
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1. Clinically relevant electric fields ( 1V/m)
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How can we measure electric fields?
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=" Stimulation induced electric fields in rats
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Voroslakos et. al., 2021, eLife; Ongoing work



=" Single unit response induced by TES

‘Buzséki Lab NYU |

x » 100 40  n =203 single units in visual cortex
: 5 B
(3] o —
- - © » .
S 2 S0 II I 55 20 h * 40 % of cortical cells @ 1.4 V/m
2 - o=
> :g Oull_ll = GC’ Ollll._ll
- < O < - < o <
S o o - s o o -
Electric field (V/m) Electric field (V/m)
» 40 __ 60 * n =88 single units in hippocampus
5 RS
o 2 85 40 .
2 o 20 35 2 * 54 % of hippocampal cells @ 1.4 V/m
£ = S5
g - % O < - % O <
E o o o ~ (@) o o ~
Electric field (V/m) Electric field (V/m)




X Single unit response induced by TES

‘Buzséki Lab NYU |

AFR =-1.9% @ 300 WA (1.4 V/m) AFR =-2% @ 300 pA (1.4 V/m)
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Visual cortex :
Hippocampus

. 20 - - 201k
Q\i 10 | N T T g\o/ 10+ — S N — -
¥ oL_--__ — —_— = —— —-— X 0 —_ . = —_— i e -
LL — — — e — ——
< 10+ L L L i I 3 10l 1 L B —_I_
-20 L | | | L ! -20_ | | | | |
25 50 100 200 300 25 50 100 200 300
Stimulus intensity (UA) Stimulus intensity (uA)
< 27 T = 20 i
£ 10+ - - — T —-— X 10 - — T ———
o= === 5 4, L = = = =
1 1 — 1
< 10 - s 10 L L L
200 . . . . 20t
25 50 100 200 300 25 50 400 -200 -300

Stimulus intensity (WA) Stimulus intensity (uA)



=" Sin

gle unit response induced by TES

¢
J

Buzsakilab NYU |
Both putative pyramidal cells and interneurons are affected by TES.
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1. Clinically relevant electric fields ( 1V/m) in rats

Validated FEM model for rats
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-induced neuroplasticity in rats
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tDCS-induced change in firing rate lasts 50 minutes
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