9

L]
-
:-FLP"";;FJ%;!;
™

(_Z;U’.;ﬁzj

[ &ioprizdieall By A

(S, )

m_nikkhoo@iust.ac.ir




FELHRVEPREIR ) (S 3w 3 (6] doudo o

- )
s 2l s
ad |

- v . X
SO Sl owdigo ple b o Ll JL o

S i lgy crdigen ol b oLl @

Of Slasl g S islgn Sl b (LT -
Sl (Jlindod g 0jg> (o -

S ySlgu e (Slao b (o L] -
S G Jomily b LT -
Lo 9 Log sl by (o Ll -
LdlSow yilod g o glli =
S b JUSuw 0310 » slasibgy =




AWV PRI

(o ) (SR ewdeo 3 (5 doddo

Gy g (modien e (Slao b (o L]

~4 DADiSP
File Edit Wiew Analysis Drawing Tools Data Window Help

S pSlgm phe Gl b (o LBT

DR SRI{I VHEWALQ»-»ER
W1:| SPEECH.1.CHICKEN_LITTLE

=

Samples
2
Samples/Hz

S,

1] 01 02 03 04 05
Seconds

S,

W1: SPEECH.1.CHICKEN_LITTLE B3 | w2: p:
150 = 10

PRI

L

o

D
0.25
Seconds

S b Jwdily b o LiT-
oo 9 g yisII b o L=

U il g o -

Sl sl JUSww w10 5 lebgy-




Sl B Jouiliy b o Lab]

Huclear envelope

~
.0 * R
Hucleolus - | ’ u |“ l | * ‘ I ‘ L 24 ‘ (]
Chromatin
£ 24 £ 24 » . * L 24

Centriole Lysosome

Mitochondrion Vacuole

uclear pore|
Plasma
membrane

~ Fibosomes

*
l & * . ‘ , I : % [
6 . 6) 9 . J 22 . .
Cytoplasm ; Golgi complex
i *

: R * . *
Smooth i ; . ‘ e ‘ ‘ . ° )
endoplasmic . icrofil it ‘ ’ ) 9 = - 3
reticulur;o N 7 Micr "

ug| :

endoplasmic

reticulum

N\ Time

Merve
impulse

Synaptic

Synaptic

Threshaold

Depolarizing

(Excitatory) V=8 - E,

50

Hyperpolarizin -
(\xﬁimtpnry) t NERVE
IMPULSE
RESTING PACEMAKER GENERATOR AND SYNAPTIC LOCAL
POTENTIAL POTENTIALS RECEPTOR POTENTIALS POTENTIALS
POTENTIALS




9 azmo ;50 () (S (oo g (5] douile .,

- .
oy 21 5

P Ty W
@L"’ cSLa’ J"*“"L"‘ L gs‘L’*"‘ U"{Lfﬁa}"u

s Jolw 535190 38 (S ol el @

Oeigpgmd e ) (omas Jolw sl e
ow! t.f)b‘_sJ.p

2l g Jolw o oiigp 4 Jobw slid °

ol 52453985 (A™) SISl 5oyl

aod Nat & colpwl Caxdg jo clind @
Job ysb 4 Cl g Kt a covis 9 p1agd90
ol y30 D g



- No w ..o . “)0 s :.’f“‘ w ’ * E ﬁ 6‘ ’ ’n . H:-I:‘- ’L-
e 3 A H ]
A
/ /
Iy

F}
S s Jily L oLl U"{Lf,;e’a}*’

Iyl O 2 gk 9955
+ S )l K* J w‘J“ ' JN 'u’.’ *

¥

11! wlo s NatK+HCI cliig coale GMLs @

i i i ) )
5_1“ %" C)B 9 &‘O 3y (A-) &&J'S)‘ ‘SLQ ‘:)g.a-;‘

U o 0 a5 WS o dlow ! 1y owiliy ¢ Jglus
T | Do 0 oduweli ol ! Sy Joles

(A2 2d) ha O gy o515
=
n I
| T

- | 30 Jobw (950 yo ceolpwl Jamiily ool °
] wagés.o—\“u’—a*oagm
el oyl g9 g

1
»EZ



PELTRVE PREIN (o ) (SR ewdeo 3 (5 doddo o L3
— 4 ¥

o X

b b iy b @L'*‘T R Ll

by oo ooy ©
Active
transport Chale prils a5 ol U5 (Jled sl S S
Na' WS o0 J S 1) Jokw JS15 50 b g

Oy & A5 i g Aw @ lil 4 e

R 319 1y by g2 99 S (o0 Jiibo Johu
ATP ¥+ ADP+P A3 o Joles

Active transport
against concentration
gradient with

input of energy



JESTRVEPRTIR () s o 9 (] Ao s

T o X
@L"’ s J"""*’L"’ L gs‘L’*"| AL el ol

EXTRACELLULAR [Na*] high
FLUID [K*] low

W

Ll .

[Na*] low

cvtopLasm M [K*] high
@ Cytoplasmic Na* binds to @ Na* binding stimulates € Phosphorylation causes

the sodium-potassium pump. phosphorylation by ATP. the protein to change its

conformation, expelling Na*
to the outside.

i ‘

.

@ Extracellular K* binds @ Loss of the phosphate (@ K* is released and Na*
to the protein, triggering restores the protein’s sites are receptive again;
release of the phosphate original conformation. the cycle repeats.

group.
Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.



PEIWHRVE PRI ) (S 3 cmddeo 9 ol Ao P

- )
oy 21 5
an |

4

&

&
.7 . &
@L"’ cSLa’ J"*“"L"‘ L gs‘L’*"‘ U"{Lfﬁa}"u

(Nernst Equation) cow y adolze  ©

Iy Jokw yo Lol slidg aiged 31 (SO 51 (WU slie Jouily  ©

el 399 Gl Sy Jamiliy JUwo lgie 40

n
I — QIH[K ]oum.ide 5 Sk <WbR
zt’ [K+ Vinside ol e alhs gleo T
K™cs,bn

o, WU F

oeln O3 Jske o 5 Jske Sl ke [K], 5 [k



PEIWHRVE PRI ) (S 3 cmddeo 9 ol Ao e

b e .
oy 21 5
an |

e oo X
F b sl Joily b oLl RN L

ol ! Jummiliy dwloo gl cpodlS aloleo ©
(Goldman-Hodgkin-Katz Voltage Equation)

E= ﬂh{ P.[k], + P, [Na], + P,[CI], ]
F P lk]. + Py [Na] + P,[c/],
B Sk <bR
RS w2 @lae gl 1
sl b F

g 2 ol (92 sy elae S RN oo i 5 P g Py, Py

s dises o sy ok o 5 sk Sl sl QLJAI[M]O s [M],



- )
oy 21 5
ad |

T o X
@L"’ cSLa’ J"*“"L"‘ L gs‘L’*"‘ U"{Lfﬁa}"u

J.O.C M ) ¢
Sodium channel . °

Open Refractory Reset

Comy T B el o b g0 Sl Jekw SO
-I _’@S:;onsen;er : - . 9'& ‘;0 JLU" Q_L..U“UJL“U.‘. Q-&&JSS 9 Jg-LW Gl.p:;:o..é

+40 - Na+ channels .
become
refractrgry. no R o O .
more Na+ b w ‘ & . . & . }b b ‘
enters cell J GJW < ( )M Oﬁ’) A 6& )
z K+ continues to ¢
= leave cell ‘ & . b b
-— 0 B 1 *
g O causes membrane Q) 9 “M M ( >y 9 OM ) w M 6
1) g B potential to return *° *° * **
2 pen, to resting level o
© begins to leave a &
5 coll ° w w
)
[
g Na+ channels
open, Nat
begins to enter
I K+ channels close, [
ce . * ..
'y Na* channels reset ‘N ’ u wa b ‘ s y b (Y
-70 ( 6 . » 6 ) . . *

Threshold of Extra K+ outside

excitation diffuses away }‘ Wbb’: Gb &%. CQP &SL} OM:‘ }b‘
D9 (0 Jobw (59,59



95 doxo iSO (S (S (s 2 (S doddo

S b il b oLl

J.O.C M ) ¢
Sodium channel 0ad «

\Sodiumnsen;er _ .Qs.:) g;o M ‘;OA“M QSLQ JUlS (“

+40 - Na+ channels .
become

refractory, no
more Ner ol 3 glmed ol b JUE (F
enters cell (W) ) ’ u % — < 6

K+ continues to

leave cell, . *f.. “w & &
:2;1:;?a:r;gn:;§r;e db “‘ J w Mu’: WJ ﬁ b‘b‘ J
(Ogemwl 32,0 (5)) 09 (o0 Sl ]

K+ channels

open, K+ Y
begins to leave
coll

to resting level

Membrzne potential (mV)

Na+ channels
open, Nat

begins to enter
K+ channels close,

= 1 Na* channels reset o é u u Bu o o © a
0 [ SR e 2 30 ooewliy b JUU (yograis (

Threshold of Extra K+ outside

excitation diffuses away M L’;Jv » }‘ w&* :M lS u b. O M:‘
B9 (20 (ygamwl 32,0y o) slise




PELSYRTE Tl (e ) S ) om0 3 (G| doddio .

Eal e .
oy 21 5
am |

AN

Sl B Jouiliy b o Lab] U"{L;L#afu

Joe by Liss!

S (K e 09d o gl Jos iy aSsolRin
Do o0 dluod gl Joluw clie SO i Cel




- )
oy 21 5
an |

4

&

&
.7 . &
@L"’ cSLa’ J"*“"L"‘ L gs‘L’*"‘ U"{Lfﬁa}"u

s Jobw iludoe
Sbb — (Lol lbg cund p Jmily

Cwoglie «— g ool ply yo Cwglie

QL= & — el g i g oy

Al .
& {ium To

— A ‘W r—— e

" | * | R *
— r_,‘;,ﬁ_ — - * *e

oA o g —
R gnaAz T lgxAz  31/g Az u) (@t e J 9' — ‘5
T 5




AWV PRI =, ) gsS‘“‘J" (W0 6‘ 4ouio ,_"_,.::ﬂf_q-..-r#;_;n
S b Jonily b oLl LAl

= IDE
-2 2N A28 12N 2N 2N
T
il é [E : bl

- 1 Y
= =il 3 |
L p =S —

i i A %,

o~
= /ﬂ
-
L & =< | = d = Output
- .
QUTSIDE
Inhibitory Excita
synaptic synaptic sodium Fotas citiveLeakage  Output

current clurrent clurrent rre current  current amplifier



PEIWHRVE PRI ) (S 3 cmddeo 9 ol Ao o

e Rl s
- ¥,
SO Sl owdigo ple b o Ll JL o

ol Slaal g G xSlg il b o Lbl -
Sy g (Sl gl 0je> (8 o =

S g ohe oo b (2 Loil -
St s Jumily b (o LbT -
Lo 9 Log sl by (o Ll -
LdUSw yilud g co gl =
S b JUSww 3lo p sty =




(o ) (SR ewdeo 3 (5 doddo




