RENPCEE

LMD aie

28 g b ) (5 55l 52508 o

SYE e

= s daa i

Gla Gual Okl s

pge QG Fodd L ) (sl a9y gl + QUSE Ly S

o2 Ol s LA (]

=S + (o000 12) a8 JLL + (0003 6) a s Olae u\é-z‘
Pr




LS 9,559 b (49,4

J gl Crand -1 Jiad




40 A0

(Physiology) (s39g: jud s 2
Jb j0 g0ui) 0990 s pludl g Lacl 51 SO ).bwnggJLo.duaw)Q‘\S@):u w‘w.l.:
Cowl ko Folw 9 ,lule o o glacl ilbgg JLo.:‘ coll ple 559099 30

bl HI o7 ¢ oy K b ¢ bl e ¢ slae¥l g phe t oy 4K colul

1 bz pils 455 cull ogzs S HOMeEOoStasis (354l jud Lol Cexs
Ll 005 ) 092 g0 4y

&S Cowl oo slidodw dod Cdlzd gl (659 o9 cawlivo o o 510 luzxo)
(ool P IRLY u;Le,bl&wa toLoa cdled Lol>

(Jebw )6 b = (A51s buxo)

Rl 050 Bjgo 0di) S92 ge () lse (0 (6 S ST (g 5lugiege (0 &8y 0
S gl oloul A3l lare jo (g STL 00l cod Jlael 3o laore 4y yuss
RTINSOk
.o).f A.Cb‘j.?u).u.u BEY Lng) ‘J..,SM Ja.om Lgl.oa J.f‘




‘;:ua.c oLi‘.i.wé

S bwgiogd  couddld lo piiaw 31 SO mas piians

E'g —
[
~,

g &S o cdbyo B L Sl aledsl as &_J.Mi‘
leten Jlos! J55 sl olidlomsl 3 03,5 53l |, L

235 oo Jlosl oo

LM (S sl
JLO.u‘) O OUBSB D G.wl.s La M W A

|iéll

~,

|iéll
~,

(ee Joils Oy (SO S Gl plo U SleU]

plgsliy ol gly 1 () (y9,0000e ) (§OUE piammpas Y

|iéll
~,

(9 H9% 50 B (y90,98) (olond (b > 52 ,b)




B0 08 Ol & S0 <l glaoss 1) Byge 90

Lasl gloil 2 (195U (slroged 4 9 Kgyo0 (i by 2 bayge9m
O30 S sSlge bis &5 31 (oA S Bl j2 43I o ]
) clio 9092 sla J9Sge g 28 (o0 Jluliss | 4l ploa aiee
(B sledgho) S o a3l 19,0 4 (19> (b2

) 5w B g dileiee W (mas o 1) j2)009)3 sleess I (S
0N 0997 Pherd Ol i

ol a4y bl clled oy )3 50y009)0 sross slayge o ool
] Cglaio olKiwd 90 (pl Jos G g Lol sl cuas olSKid Coon
Jo S oo (b 1yl s puslyw 48U piio sz 3 mas IS
By dgb 0l ABBD six U Al w1 e 3250090 03 51 oSSl

2l gty B adhaio 4 55 b2 bawg Ll ed 0 b (9090




ool 5 cul oo ey HOMeEOoSTasIs ¢54q 5.8 Lol oo
] 0 dg>g0 4 L51>b ho:.o
(L5l o o K plod clled ol oS ol

wb Oy u_l&b Lv‘).w aS Jé)b T J)fJ.o.c EIFe D M d‘}-?‘ ro\.o.’i °
b

Cyguo 0455 D0 ()15 b 1D (6 5msd (ST g5 Mwghogd > 2Bly >
Do gt 1ol Hlews w4 2ol 3D

2 Sl g OS] HLES Sy b (7S LS ST M 0
YU L.5)S aalgsd yuss b0 glod S s lasee (gled STL 5 S dlgsos

| egd9m (oo JS GO0 &S (3Ll (e (35 ol

homeostasis.mp4




Soiilion ia g SIS J IS olA anyilSa

1

o),-.u.sl.;.hséomuJ

Feedback

s s ol )

:(Feedback) <S4 -

(Negative) i Sqab -
(Positive) uia S -

”~

l

-

owlwwlﬁﬂ
+

f b

g iy g S o o gk
L8 _J\
\‘_;.'ILH'_-J o5 g u.\ﬁﬂihj /




(L8i03,95 1) shite S )-

S95 (0((63489 (mas) Sl (b Jb el (93, La8LAS) cordal prie ol hle SoAS )
S il ous Jub 1 lod (iul 381 L g jLis (il e Mol) il s (e LS (Wil 33
seg5 a3l o (90592 J 5SS (S0 e A 135 o Lod (]38l 2 Mol) jtals s,

( ~ 0:‘ b)?’)‘b. ) = 0:‘ &0@ Y_

Do (o0 ytS D Yldn 4 e &S AS oo b |y (S eddal pate i (oo Li’-\d 2
JSaw S Gyl a8 Cute SOud Dgdue ol pid ol el e SO ioli8l Mie i
Do S g0 A 300 Cunl Sen > oS Gl a0

Soad A01,8 1ol )3 36 o 99y R el s 3l o5 B (63,8 50,51 Mie
$595 05> Dbz &5 dwp (3> 4 9 290 3L j R STl 98 (o B Mol Cely it
sealS s oldil @yu8 g ends JMB] Hlad 8 alae 4 Jley g aseis 0 0,5 s o
tolus dold] G ygo C)i‘ d 4> > &19 dguiwe o> HlLid i u“.:alf el &\9 Lb oo

S plm R ¢ g (95 JLES EAI ¢ (6 539,5 (99,5 (9B S R ¢ Rl 315 9>

O i 43y g3 LS LRI ci ol g 9p SLBS ple BRS¢ (5539,5 GB9yE 09t
9 (0 (95 S8 Jubar RIS (Aay ki




Copynght @ The McGraw-HIll Companies, Inc. Permisson required for reproduction or dispiany.

Negative feedback
inhibition

@

Target organs

TSH

Thyroid hormone

_% Stimulatory effect

_% Inhibitory effect



D gulino Upwum))gf)))
g, u"939”’cs’°t5)““’ ¢axl L;l.m”;’fl.é Oy Jlad u.cbwdumﬁf));
Lloo doldl

a:So ol yib e S Sden yidn b Wy Sl oligh gl iy (A5
295 (o0 Syl et Mg el o9 ol g il 0

S ol diSue IS Sl 9 03)5 2)95 1 ) Wlad 4y iz plenl; pC
Op ey 45 ALl L 2sd oo o) 4T (Ll el 5 03)5 Wy e JUSew
spas JUSw 9035 2)95 2 o) Alad &y jlliy i e 0did 0308 (ol &

D9 (o0 MG (6 il

p ol Xy cpl 9355 (o0 o2y A pid (LB Cel iy (nas JUSew

5 s glsl g plo Jlojl el oLl 098 o (oL el glusl IS )5k a)le
“ {95 oo it 2L el s




INPUTS eg suckling, distention of cervix.

1.
[ hypothalamus ]<
|




(mas €5L) 09,98 SS9

{ras 43L) 09,9 pba Cul (ladl, anss adl ¢ uas olKiws Sl j 3l
Cuplo g jio ) 020 lajl) 0350 bl sl ool plo aaidly (pf calis
By Hlagg 38 1) ol yledgn

ol o g el o omas CBAT jluSinlon o Jlsl 1, Ll i
235,15 5y (395 Ao ) (S AS o0 I Sy omas 10 Lan
oo ol SIE] )3 joim AT g (gl o (6 SO e 5l sl oy

5 03101 (S witn S e eges sla Sy (] ) (ras SaBL der diz
ol () So3elgn 38 0 Shacy i @b g 55U o gl JSuud

g du s o sasBlo VYo b A 4 Cul (a0 (BS99 599 (ygST b
oS 0310l AT o o Sl e}t azdls slazel | oSl b gl lgsl
Al el p)l iz 39 55 Conl (e (§3%0 (19,90




B St ras sl sl o 5 ol b (49,98
DSo3g_mp4 P 0929 Oy pazin (S g dw
SRy S, )

(Jos Jomilly (S92 Oly2) (smas Too Coloa S BB LY

ol 0 olasd by 4 Se Obyx Jos e Y

2510 oage gl cwae oledl il aadsy ldsle oy

519 00,5 sl |y DleMbl Co yuid ply oleodily &,k 5l Ldg s

Jitie (o Jobo @ | Sledbl gygmST pliy (6,500 slaessly 5,

5,15 ob (Loguw) (999300 1 o 5,98  (Jobos o>

s g 35,10 1,8 Jglw a5 > (GO) O3B o laaisl ol



http://fa.wikipedia.org/wiki/%D8%AF%D9%86%D8%AF%D8%B1%DB%8C%D8%AA
http://fa.wikipedia.org/wiki/%D8%A2%DA%A9%D8%B3%D9%88%D9%86
http://fa.wikipedia.org/wiki/%D9%BE%D8%B1%DB%8C%DA%A9%D8%A7%D8%B1%DB%8C%D9%88%D9%86
http://fa.wikipedia.org/w/index.php?title=%D9%81%D8%A7%D8%B2_G%DB%B0&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF

P 049y ¢ & ybslu ¢l >
- QY S S
Nucleus Dendrite ¢
I Nod of Ranvie
f‘* SSchwann
, / cell
‘ Myel nated ',ri‘-nf xen

Myl

Cell
h ||O k
body Un my elinated
rrrrr

..\.:,L

2 &S 835 Gy (ol pux Jl ol LS Cjg0 4 8 S padd T
Aty (52)333 Sy pU s (g5sy Blgj (gl Aag o i

b anb 48 FgauST dad ol ay tse 51 48" 51,0 yud K ¢ g =
o L (i 4 g 1655 (o0 Lt Cunl 9)98 (g a3 s
o dud gl JsSoio b b JolS (gols 4531 dgag (omny Uiaw

Y W o)*°>:>lb")'i 30 le';,,,s



% endoplasmic
[ reticulum
g@-’ 2 Microtubules
4 . ~ N\ = Hillock
o
. ext



O9IP (PP > 10992550 22

s jlono ojluil o BB pidin g dtas (g9l <998 Caomd (5 e
At o g0 ¢ L > dglj) olite SISl (9950 ¥-10+)
oMy pasiio NolS Siwd b Siilog Sy 9 s g 59000
Oy W5le) 0855 p (slinl dg2 g ¢ Judgduml (vuoMyg)9)

sty Shlad o Sle 320 1) (1Mo ¢ (g sl UISS)) udgd g
(s gy ) oy sldgl)S

L, s 0gMe

go25 oo g Jidoils (2l (Wil put plu]) Jud olunea !
oS oMyl aS b Lae Lol (slaosjou

Syga) Jyders Sl dtwd JoSi chawly b g9 il 1lidiaMadg o
ol (il 3 oy el b (5wl <5 51 e e g6 (sl 4z

83l oo ouST 039 Jolu JS5 Lads Jstuame ¢ Joluw S




:C&w.ﬁb

(01929 y2 333509 aniliing oligS Vgans) lad (19,500 ¥ 1)

3 Il cledal g axsie 1> aiiS y9 cladglu ¢ cws (sladg )y
(5

daxie o iy, Sblaiil a0 w5 (6315 o Kiwd jou LK)l den (glyld
sl

Cowl 0dd LSi5  ou,000 gl po g

b Wigyg sl (8L )> IS o0 JUl) (ygp98 kol 005 2aubg
(095 4 poles sledsle







(Job Yoorag sus G ) phad (49,50 ¥ U ) 1yguuns|

(oil> Sblaial b ol ails 5 o iie ol

o ablyy HeuST a5l ankady SouST 4 :0y5uST sli2
S|

L lsgys plo 4 09,98 (Jobw e 31 SO o0 Jlal iasubig
San slesl ple sledsl

(i 450 o395 ol) (9aST W36 Coae sldoho (5 143
At A o ldelw) Coyain 5l aligS Qg-wST PRI E
Sl e @ bgrre 650 (o> by e oS5555 Jlosal
(Lo,Sg Loy 9 9,0 caa

0505 5l 0eeST zo,3 oo (e T ad)OMd (yguus|
(o pluxlaile)

55T G g 2t Ay

(o plar] 9B8) (5505 (19,0 oDy s 2y Dy g |







Informatlon flow through neurons

Nucleus

) f

.
| D

=
Dendrites Cell body Axon
Collect Integrates incoming Passes electrical signals
electrical signals and generates to dendrites of another
signals outgoing signal to cell or to an effector cell

axon

Figure 45-2b Biological Science, 2/e
@ 2005 Paarcon Prantica Hall Inc
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Figure 13.10 A Structural Classification of Neurons

Anaxonic neuron Bipolar neuron Pseudounipolar neuron Multipolar neuron
N z8 Dendrites
. 7= Dendrites
Dendrite
— Ax
}/ on — P
/
() Terminal /'/
o boutons L
A\
/% Terminal
' boutons
B Anaxonic neurons [ Bipolar neurons (3 Pseudounipolar [] Multipolar neurons
have more than two have two processes neurons have a single have more than two
processes, but separated by the elongate process with processes; there is a
axons cannot be cell body. the cell body situated single axon and
distinguished from to one side. multiple dendrites.

dendrites.

© 2012 Pearson Education, Inc.



Types of Neurons

Multipolar neurons Purkinje cell
Pyramidal neuron




These are invertebrate ceal | budy

neurons.

You can tell because
the cell body is outside
the path of electrical
flow from dendrite to
axonic synapse.

The Nervous system:

‘Part One

1HZiM_240p.mp4

The basic form of neurons (nerve cells):

©1996 Norton Presentation Maker, W. W. Norton & Company



Presynaptic
terminals

Presynaptic
terminals in
the CNS

Peripheral
terminals

Presynaptic
terminals

Perikaryon

<=

Multipolar neuron
Axon
@ Dendrites

Bipolar neuron

Axon /\
\?/ Dendrites

Pseudo-unipolar neuron

Unipolar neuron

Axon

Axon CNS
6 terminals
®

2
A

Dendrites



These are
Invertebrate neurons.

You can tell because
the cell body is
outside the path of
electrical flow from
dendrite to axonic
synapse.

The basic form of neurons (nerve cells):

cell body

©1996 Norton Presentation Maker, W. W. Norton & Company
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The squid giant neuron has been heavily studied:

giant
cell body

©1996 Norton Presentation Maker, W. W. Norton & Company
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axon bulb
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Interneuron

node of Ranvier

’l’ ) nucleus of
“' cell body Schwann cell

(neurolemmocyte)

R
.....
______

e —aead nnde fHanw&r
*Motor Neuron (neurofibril node) fif \

dendrites effector

Types of Neurons



Figure 13.9b Anatomy of a Representative Neuron
1. Synapses with another neuron

Terminal arborization
Teminal boutons

3. Neuroglandular synapses
"\S 1 LY/ ‘Neuroglandular —

IJ A neuron may innervate (1) other neurons, (2) skeletal muscle
fibers, or (3) gland cells. Synapses are shown in boxes for each

example. A single neuron would not innervate all three.
® 2012 Pearson Education, Inc.



Classification of Neurons — Functional Differences

Sensory Neurons
afferente
carry impulse to CNSe
most are unipolare
some are bipolare

Interneurons
link neuronse
multipolare
in CNSe

Motor Neurons
multipolare
carry impulses away e
from CNS
carry impulses to e
effectors

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Central nervous

Peripheral nervous system

I
I
system E
| Cell body Dendrites
|
|
Cell body 0> I | %‘,fgcg;g
Axon Axon
(central process) (peripheral process)
l/ E Sensory (afferent) neuron
Interneurons O :
|
I
‘\ i Motor (efferent) neuron
— Axon |
3 : , Effector
T (muscle or
| Axon gland)
I
I

Axon terminal
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Figure 13.4 The Classification of Neuroglia

are found in

Myelinate CNS Maintain bio od-bmin

axons; provide barrier, provide structumd
- stmuctural - support; reguilate on,
famewok - mutient, and dissoivedgas
| concenrasions; absorb and
recyche NoU D Yansm iters,

fomn scartissue ater injury

® 2012 Pearson Education, Inc.
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— o l
X :~/
y ——/\/ v are folund in Ependymal oM
Satellite cells l l « Line ventricles (brain)
* Surround neuron and central canal
ool inal cord)
cell bodies in < Central Nervous Svstemn —»| (Spina
ganglia Ne:zﬁ':‘era;m =t . Assist in producing,
* Regulate O,, CO,, : circulating, and
nutrient, and monitoring of .
neurotransmitter cerebrospinal fluid
levels around v v ¥
neurons in ganglia
y - ‘\,!"' TR A . o
— T e\ o o
\7 . - P \_\\J\_)\/ﬂ
"/—'\\‘J——‘ p) ™ ./ 44
—— S : /’/\\\d \ \\-\r'\\-c'
‘ [ ) X A \C W NS
%)\/‘“} y /J‘l‘ . j b ¥
</ L
e Astrocytes Microglia
Schwann cells Oligodendrocytes — s , a " ;
+ Mvelinate CNS * Maintain blood-brain * Remove cell debris,
* Surround axons yolinaie barrier wastes, and
in PNS axone * Provide structural pathogens by
* Are responsible « Provide structural support phagocytosis
for myelination of framework « Regulate ion, nutrient,
peripheral axons and dissolved gas
» Participate in repair concentrations
process after injury * Absorb and recycle
neurotransmitters

* Form scar tissue

after injury




(d) Oligodendrocyte

Schwann cells " Satellite cells
(forming myelin J
sheath) ; Nerve fiber (shown in longitudinal section)

— ““‘d"é._) R i_:, h'v }s > Vo Y, pu—
‘ L1 4 R = W v,

(e) Sensory neuron with Schwann cells and satellite cells
Copyright © 2004 Pearson Educason. InG . pubishirg as Becgamen Cumenings
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