


bttp: [ [maleki.semnan.ac.ir

Spring 2024,

Semnan University,

Pnesented by: Dr. Maleki,




¥

S
3
;//..wu »
N
. 3

}

)
¥ )] 07 ~0W

3
3
\L

ov~w/¢

W

A0

bttp: [ [maleki.semnan.ac.ir

il

Spring 2024,

o

e, il e e e e il e s

Semnan University,

b gl i B e b b R b e e . O B

w
Fy ¥

Pnesented by: D1. Malefii,

bl b i e i e B e
e, il e, e, . il . i




i i e e i e e i e b b i

-

tawley b oo cpl (S gl 51

sl allls Jos by Coamb jl oogos (50 %
Ol 4 Sgy98 Lt (50,5 AL 5 T g plesl Juo 4y plstwd (SigSy
S Sy 1y oyl
S ol (Sl (93599 (612 ST 9 plel Juko 3 (glod yinS amiio (gaZui ¥
> Qe Qe . lupealbisemanach 4 O Q@ Q@




b
»
»
b
4
»
4
»
4
»
4
»
»
4
4
4
»
»
4
4
4
4
4
4
b
4
»
4
b
4
b
4
4
b
b
[+
4
b
»
»
»
4
b
4
»
4
4
4
»
»
4
4
4
»
4
4
4
4
»
4
b
4
b
4
b
4
4
b
b
[+
4

)

@@@@@@

.7 w .
oleV/v JVU@ lA‘u IWM M MMJVMV
/ .J/ d

/

YW
rFreyws

"""""T""Té

v
F Y 9

v
F

5

hittp: [ [maleki.semnan.ac.it

F Y W Y S Y Y Y N Y T Y VY Y Y Y Y Y Y Y Y Y Y N Y Y Y YTy Y YYYYYYYYY SN

¢ 9

F

b b B b b

- P

w
Y




i i e e i e e i e b b i

thad w50 s job W
o wblgs Cuogd Joe Jumily glp Wl g plesl Juo

5o S lae S O g0 a4 (49588 (1955 (AL b oo (ol 4 pliiws (el ¥

9 tou g oold uLw odlw

A sl gilwosly 4959 T g plEd] Juw 31 gled pumS dxbuo g %

b i e b e b e b e b b b b e b b b b b e b b e b b e b
:[ [maleki.semnan.ac.ix 6 ?
i A A A A s A i e e i i i A A A A A B A A A




b
»
»
b
4
»
4
»
4
»
4
»
»
4
4
4
»
»
4
4
4
4
4
4
b
4
»
4
b
4
b
4
4
b
b
[+
4
b
»
»
»
4
b
4
»
4
4
4
»
»
4
4
4
»
4
4
4
4
»
4
b
4
b
4
b
4
4
b
b
[+
4

J

@@@@@@

X, »,rvv@ ‘ /4 U,

e) "/

Ovlvv Vu&» ’ D OV
, tmu .J/ /Q y/

\ Ww ‘rﬂ.,// o)
OVJW/J

YW
rFreyws

"'"'""""""Té

b s
Fyywyws

7

hittp: [ [maleki.semnan.ac.it

F Y W Y S Y Y Y N Y T Y VY Y Y Y Y Y Y Y Y Y Y N Y Y Y YTy Y YYYYYYYYY SN

¢ 9

b b B b b
i

w
Y



i i i e e i e e i e

()
s ~

27

Biomedical Signal Processing, Cohen.
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Outside of axon
R A R N A N T

Inside of axon

O Atthe start, the membrane is completely polarized.

Passive depolarization spreads
——|--/+++ A FFF

@ When an action potential is initiated, a region of the membrane
depolarizes. As a result, the adjacent regions become depolarized.

© When the adjacent region is depolarized to its threshold, an
action potential starts there.

O Repolarization occurs due to the outward flow of K* ions. The
depolarization spreads forward, triggering an action potential.
K+

+ 4+ + 4+ +FFHF - - - = - == — - — = - -+ +

(5] Depolarization spreads forward, repeating the process.

Plasma membrane of axon
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The Hodgkin-Huxley model of the action potential

404

204

204

40

60

80

Yoltage (my)

2 msec

In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a

mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
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™ Ma current

[~ K current
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The Hodgkin-Huxley model of the action potential
In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a
mathematical model to explain the electrical excitability of neurons in terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 18 presented below:
Voltage (mv) Right axis:
2 msec Parameters (Ota 1) -
404 - 0.8 b :
o7 [+ YVoltage (mV)
20- N
0 - 0.6
05 M
20
g I H
404 | 0.3 [ Kcond (n'4)
-604 o2 [ Ma cond (m*3*h)
_B0- 0.1 | Ma current
[\/) [ K current
L
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The Hodgkin-Huxley model of the action potential
In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a
mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
Voltage (mV) Right axis:
2msec Parameters (Oto 1) -
404 — 0.8
M 0.7 ¥ Voltage (mv)
20- - N
0 Y - 0.6
Y og M
-204 . %
Y Lga M
-40 - ._; 03 [~ K cond (n*d)
60 | pz [ Macond(m'3*h)
804 A L 0.1 [ Ma current
"0 [ K current
L 4
| Start | | Options... |
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The Hodgkin-Huxley model of the action potential
In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a
mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
Voltage (mV) Right axis:
2msec Parameters (Oto 1) -
10- . - 08
M "y 0.7 ¥ Voltage (mv)
204 T h — -
0 .ok Y - 0.6
4 o og M
-204 . t : i
Y R Lga M
-404] : [ K cond (n"4)
J '_.. J l_. — I].3
60 o2 [ Macond (m"3*h)
804 A "'-—-—'—'—_ 0.1 [ Ma current
[ K current
| Start | Options... |
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The Hodgkin-Huxley model of the action potential
In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a
mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
Voltage (mV) Right axis:
2msec Parameters (Oto 1) -
404 — 0.8
M 0.7 ¥ Voltage (mv)
20- - N
0 Y - 0.6
Lo o5 M
-204 . i
Y Lga M
-40 - J 03 [~ K cond (n*d)
-60 - """""---....__ ny [ Ma cond (m*2*h)
804 R — L 0.1 [ Ma current
[ K current
| Start | Options... |
Y ¥ 1 —
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The Hodgkin-Huxley model of the action potential

404

204

204

40

60
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80

2 msec

In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a

mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
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The Hodgkin-Huxley model of the action potential
In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a
mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
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The Hodgkin-Huxley model of the action potential
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In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a

mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
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The Hodgkin-Huxley model of the action potential

In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a

mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:

Voltage {(mV) K cond (n*4) Right axis:
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2 msec Parameters (0 to 1
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The Hodgkin-Huxley model of the action potential
In a classic series of papers from the early 1950's, A L. Hodgkin and A F. Huxley performed a painstaking series of
experiments on the giant axon of the squid. Based on their observations, Hodgkin and Huxlev constructed a
mathematical model to explain the electrical excitability of neurons 1n terms of discrete Na™ and K™ currents. A Java
version of their Nobel prize winning model (as described in J. Physiol , 1932, 117: 300-344) 15 presented below:
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