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1. Organization of the nervous system
2. Central and peripheral nervous system
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1. Cerebrospinal fluid

2. Neuroglia

3. Neuron

4. Gray and white matter
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1. Autonomic nervous system
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1. Unipolar neurons
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4. Golgi type | neurons
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1. Bouton
2. Synaptic bag
3. Synaptic cleft



q G{um.coli}:.wo )b:.'}h»/J5|Joa.§

g oo plaml Wl 18 gl

“o 3k g 4 iy (oS slo JUBT ) o0 (ol Gl aibl 4 Joo Jonily o5 B
o 6 A g0 dgbise bt Slik 6 5y 4 zie €A Gl g 53505 Olyz 5 Sigd
W ys0 (gl SIS g0 4 1) Gldoads 0,55 o fiendl 908 (cmlinw slo J5So 55 ol s
Joe ol aloo dism T g sy oo (ol (g clid 10 05250 0035 J5Sge 4 Lo yandl g o
@ e g ool 5esd I L ol qmde eSSl e 1) el G sliS (600368
23,5 o0 ()l p sl b sl Yo smle L) senli Yoo

(g bt pelisd olUyelis oddsS del Gl asle b pedlis)s (S
omadS g b Ll wlligls GABA

o ol g 98 Cligh yw g 2395 «Joe
S om 9 Sgbise ol abgpe mae sla ol 5l cuas ggo e 5l e o el g5 don
obgS (Fao slp ombion G slad Colpnl Josily ol b (Bl b (caliw S 4 095
S5 5 (ACHE) 51l 58 il m 3l Lawgs opadsS ool il il ge sl |, 055 i
e gl Sl g b ol sae Qdz b ee¥sSSI sl el 1005 (0 Sgazme gl



\e (S i (65809 3

Site of acetylcholinesterase
|

Acerylcholine, !
\
:'
A
». ~
.\
| o
l
| &
B !

Take-up process

lo o] JsSSUB 5 sS Jiwol A Lo ol o0 b Ol 2 £- ) IS

SO g (o bonds G g Lo

olr (S 0 s ol plards slo Gl ijloge O3] el g8 a5 olo ulice
o ol cnl yo 0 S pendlingg 00,5 ST g |y e Jsbe sl (Sas Jsho S e
Jobe 40 (Jobo 5l sl oo o oy Lo T 525k 5l aS i ls (bols )l eeditae slo JUB ¢ pglna slo Jolow
b Sl Glo b (ole Gubows iz 000 o0 i 1) (S0 Sl Comdg 5 0S9eS00

55l
SIL 0ad o055 mo 4 MelS (abgrre 9,98 99) (plewdly slid (Ko S Gl ool
93 0 6o Lid (53 enSOIS 6l @y ale (e SIS cnl 09,0 ailioo ANM Sg0 o T s
yaie 93 o (S5 b sle JUI 45wl e Gl ysb o g 058 se B el Bk

liee 975 4 (culin
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1. Gap junction
2. Synaptic plasticity
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1. Excitatory postsynaptic potential
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3. Parkinson
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2. Reticular formation
3. Pons

AF



AV . prians g 35 > Jlae] J S g o20 lojln [ sl bt

30,8 Ad (s wcld sl wiis wile IS5 > sle wiis WS o Jlo)l gl 4 IS > leyd jae B
S ool (T lod (l 5l izt aizmen g jae dBle Koo (gla a4

S 3 s (59959
b p23 (leid p2d (Sl S 650 o 105 dlex 3l (88 (g plo 5l (35> 23
@lo b 55 5500 08l 0Sad o (S > pid S e 28l ole sl Gl (s aizen
Syl o)Se 4 0,50 95 (e b L)) Sl iy e Bk 5l b S Gl aaS e 28l o
Ngyse S50

QS oo 8l o Oledol azsee 3 g sl wclB slo anis 5l og> b diis (pl oS

S 0 (99 pulid

OST 45 o LSS gayp sl Joho Sl mn 4Y el ond LuSa5 Joko 4 i 5l jae pi
5 RS @ ) a8 il (>l a5 03ls S92 old g)58 GRB AY 0 S0 Sy ad e ]
oz ¥ Losis (S, 508 50l olisS b o] guST nlply aimd oo Ly gVl 4 1) 523
3l5 ol 4 ow sla B aS el sl Y e gAY (S5,85 o> (Pl 0 a0 0ad ced oo
W el gogee Sl e Djge b Jolo (oo (Plp 228 ailen (S > 523 0 Wed o
Sl O9)g el ol LSS Gg)95 Ohlie 5l g o)ls N MM Gl S 6 5ka8 (gogee w2 ila
A3 sle gl @) aile 5,5 il s lizs o (sl Lawgs oS GBI L ceslie (g350e slo (5
gl olliws S5 wiile Wil oo (St ;o WS (o0 e |y (29> Gl (0B o)Ll YL o (IS >
ALl gl g ST S5 ) azmele Sy wlgioed oo (5 (o002 Jsho So1n; ST Jee oatiS
b Gigd o205 w e Cady e sl b g layen Wb cyp Joho Vot b0 Yaons azals S
So B 03,5 o0 S8 (sopp sk BB slawi gt o pud JWB L cnlple 098 Jadiie axals
3550 oLl 4 1) (amale S sla gale sl b plos Lo &) anle
\m

O ol 5oyl a5 9,5 (o0 )8 (swyp 990 S, Joled i o o) LSLe flgia danee

=50 03l azne SOb AT s d l doe 29,5 9 (69955 s o, o)l LI Sl el o a

1. Cerebellum
AY



AA (S i (65809 3

oo S (Sl Sl ot S s ] 85 e el Wl ab S5 s sla b 15 s
O\Y-¥

g 0,00 e il e sdummy cwe Sledbl (o )] ded 51 455N v sl i LI 5] Azsee

|, ameale il 5 amale Jsb (as Candg b bl )| o logase o> 5288 Sledlbl asee

&Mwéu@udupsoqu&u)&é)oob)&lwl .xs‘_{eul{)awgw

Jio b asmale a0 gu @25k 5l 9,0mb e ;0 cdne jobds 45 005 o yolo slo male SIS >

S oo el 1) S Sz g 5 oS Ol a3 S (g o0 S solaiBl jeba 09h

T

“oua S bl

42700 Lng u_i:l) (C Gdl;wc.‘aw(u 6’15936"0“"(‘0‘” m‘szla.wo).‘a,w ’)-fu&"

1. Properioceptive
AN



A . prians g 35 > Jlae] J S g o20 lojln [ sl bt

rdxseo LS Lw
S ) e ;25 aiiles dzdie p25 Sl ol ST des wiz g dge (23 5l azde
L2500 0 el jhe ;28 L Joku slo 0¥ slaw g Jobo JLle G 5l s Zenl 03,95 e
wils b laz K00S0 5 Led 99 Lawgs a5 5eb oo 00s3 | JokislsS sl 5 s epiion gl A dzsre
5 Ommg S0 0) (o8l ey e 5 WS a9z 08 Sl 1) e g Gy sle o) Tadsl L
gl solasi & 5 SzeS slo s bwg b 0o (ol 1 o2 ojluiee laz oo 5l JaaigleSolo

" SIob (51 4 — s S Golio

D00 )18 azmsre Gas jo dF Cowl did 29,5 g Y A (6,08 l)ld Ao

¥ . s %
du.,w 0 }"*é

Hlaidle gy a0 g0 5l AT Canl Y a Jolds asdee L8

bl ails 4y
0 R reime Djge a4 b ()58 (Jeke pexr Y (nl o Sl ange J08 A p S e
Gl 00,8 oo e T IS0 @ (Bl a5l 90 &y Ll )0 5 00y (g @Y @ b (9,58l 95 |
s oo LS5 1,7 6 lge sl B g a5ls 18 SaSs Slilse 4 slo FLE by Slad]

v..
auS e s Jolw 4
5550 sl Jsbo by euST )by J18 4 ysn slo 9,58 IS8 (DI Jsko e ¥ (pl o

OY-F JSo)o)ls 518 Sgpm a0 el o

" Sosdge 4

wid S 1B ol 50 555, cla Jshe Coyais 5 silge slo b A s 18 Y 5 g

. Flocculonodular

. Primary fissure

. Longitudinal corticonuclear zons
. Cortex

. Granular layer

. Parallel fiber

. Purkinje cells

. Molecular layer

coONOYOT DB WN -

A4



Q. (S i (65809 3

. o A ) -

Al LB Y ol g glo sk 5 sl s slo Jolu rizres
ey 5550 slo s S o o p 1y B 55150 (slo Jsbo 51 6l aishise o5 (s slo
OgST 9 00,5 (o0 S0 25 (S5lge sla 1 Lawgs ()] S j0s 4 0ad 00y dzie i3 50 (o35 sla Job

S o iBgia ) (slo ol (sl Jobo ulad (S sl p L olisS 2B L o

CN

als) Joil )5 Joko GRC 58 Jok GC < cun Jokes BC S y90 Joluw Pc dosee 8 Ll o) F-F S
&l oy Jolw - SC Ao Aes dlud Jolw CN sl oy b MF ‘c;"’l"’ ,6: RC ¢63lge JU - PF (lo

Jobo plo g canl S, loails g9 i aods (6,08 sl Jolw o jo a5 Conl S5 a4y p3Y
sle (g8 e gl o (G5 Jshe 5 g Johe sla b sl Jole 55555 05,99 o
DS o e a1 asie es (la atun o o Ll ME a5 jshailes 35,9

A3 A5 S Sy (i enilr g ahe)S (Slee pE5 1090 00 peedl (Job adlate du 4y aze i3
o aze o )l 5180 il Job dilare ilr 5 e 25 990 o Osise ol (sl o
S35 e Jyel) S5 Gl cod (Jbjomels ain 1l 0 le 4S5 5,00 093y alen o 7 B,k

sl oo 5 (3915

aSs jabds 0,10 892y sedrin (g ,Ald Has gld alin b asoee Li8 Qs slo s bl o

1. Stellate cells

2. Basket cells

3. Vermis

4. Hemispheric

5. Paravermal zone



1) . prians g 35 > Jlae] J S g o20 lojln [ sl bt

55 slo Jsbo (98T 00 Sjle 4 8)ls bl dzske ;i3 5l hre 4ol b e dta 5o
ol Dygo ol 0 bLS)1 pl 09l s0 0)lg dzdee jo sogatte dlud 4 xS 38 5] e (g
o sl s s b sla i ol 523 5 L5 giels s b aise S ilaie b Jle 525 18
9545 (Us3:515) 5955 5 USE sl i a0 LT iy 58 5 0Bl e e Ak (5 osilx
5yls LI aigds go 0aels (Au*’ﬁzi}%)l%’.‘) b o2

9k &5 0edon e Sla Cans (688 - Jsb aihie 4w 4 aze (398 Clae 4 4z g L
1S lg oo A

ol Ju3smals Ol as g e S o] 28 o5 Gloo ailate -

(592505 5 058 Joral) ol g son il ol a5 (ol o] 8 o8 ol adlaie -

Sl Jlodilais ol ates g slo Sas )] p28 a5 ol ddlate 0,50 4 -

azxo 5 (699)9
8 Slbladil g X9, o0 Azt (A8 4 Wigd o Ao o ))ly (mas lo U Gk 5l a5 pwe Sl
LG 9O Ngah oo APt Olg aST Sla (I (O SKh)aiin )8 o e sl e 4

" Sl o3> sl 4G
Jobo wiz b 6 o 5 oo Sloails sl Jolo & b U ol alion sie oy gl 5l oS
4 095 e 0 sl 32 slo U awd e LSS (J900l5) (6955 (omalim 9 WS (o0 Iy gl
5 151y ©oge 4 slo 33 Gl B asle) e ply 35 axdie e slo dtes @ sla (o 4Y S)b
S (oo Jos | Ken

Youig YU gla )6
BEYRIRC XYPPIRA N S [N OV SOV IR [N OV N T CSe] B VAR Lo Jlie Bl Sl aiws
iVl B Sy 31 b6 550 ok 53 5 555 o iy i 555,50 oo 1T L 35T iy WL
i 55551 sla Jsko (gm) oo o 5 Copis b oVl slo 5 55 il ol

. Fastigial

. Dentate

. Paravermal or intermediate zone of hemisphere
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1. Feed forward inhibition
2. Distal
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prevertebral (e.g., celiac, superior
mesenteric, inferior mesenteric)

Acetylcholine

Hexamethonium and tetraethylammonium by
competing with acetylcholine

Long, nonmyelinated

Widespread due to many postganglionic fibers
and liberation of epinephrine and
norepinephrine from suprarenal medulla

Norepinephrine at most endings and
acetylcholine at few endings (sweat glands)

Alpha-adrenergic receptors—
phenoxybenzamine, beta-adrenergic
receptors—propranolol

Reserpine

Sympathomimetic drugs
Phenylephrine: alpha receptors
Isoproterenol: beta receptors

Hypothalamus

Conserves and restores energy

CN 3,7, 9, and 10; 82, 3, and 4

Myelinated

Small ganglia close to viscera (e.g.,
otic, ciliary) or ganglion cells in
plexuses (e.g., cardiac, pulmonary)
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tetraethylammonium by competing
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Discrete action with few postganglionic
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Acetylcholine at all endings
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Higher control
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Myelinated

Paravertebral (sympathetic trunks);
prevertebral (e.g., celiac, superior
mesenteric, inferior mesenteric)

Acetylcholine

Hexamethonium and tetraethylammonium by
competing with acetylcholine

Long, nonmyelinated

Widespread due to many postganglionic fibers
and liberation of epinephrine and
norepinephrine from suprarenal medulla

Norepinephrine at most endings and
acetylcholine at few endings (sweat glands)

Alpha-adrenergic receptors—
phenoxybenzamine, beta-adrenergic
receptors—propranolol

Reserpine

Sympathomimetic drugs
Phenylephrine: alpha receptors
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Conserves and restores energy

CN 3,7,9, and 10; 52, 3, and 4

Myelinated

Small ganglia close to viscera (e.g.,
otic, ciliary) or ganglion cells in
plexuses (e.g., cardiac, pulmonary)

Acetylcholine

Hexamethonium and
tetraethylammonium by competing
with acetylcholine

Short, nonmyelinated

Discrete action with few postganglionic
fibers

Acetylcholine at all endings

Atropine, scopolamine

Acetylcholinesterase blockers (e.g.,
neostigmine)

Parasympathomimetic drugs
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Adrenergic Receptors and Function

Alpha Receptor Beta Receptor
Vasoconstriction Vasodilation (3,)
Iris dilation Cardioacceleration (B;)
Intestinal relaxation Increased myocardial
strength (B,)
Intestinal sphincter contraction Intestinal relaxation (3,)
Uterus relaxation (j3,)
Pilomotor contraction Bronchodilation (j3,)
Bladder sphincter contraction Calorigenesis (j3,)

Glycogenolysis (,)

Lipolysis (B:)
Bladder wall relaxation (f3,)
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1. Mass discharge
2. Stress response
3. Alarm reaction
4. Fight & Flight reaction
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1. Involuntary
2. Relay stations
3. Automatic-induced
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