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.visual relay nucleus &ipas dulsye 8lgs @
.optic tract gpaull Jusull yic retinal input i< SMaan il @
lingual gyrus Lulll &ialill (17 dald) primary visual cortex 11aug¥l &5 paull 881l | piglaa Juuys @&

.optic radiations &1l Gleeiiiill y.c (cuneus wigllg
| Without pain, without sacrifice, we would
“ X d have nothing.

\ & . (ialig duilg dololll) dySguivl dyslmall Juwl 6 2UI Jguasell ggini VPL JI élgi il 8 pslanll joai °
Amy B clfilig 62paall lgill 6o :dwnlil & pslaall (55 '
P:14 :Jglll 8 pslaall j5a5 M
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(7.10 g 7.8 yin) ‘Medial geniculate body willl Sy aunll

.auditory relay nucleus dizaw dulaya dlgs &

Pulvi . - * % . o . » g oo o

e daliwnll dauSyl ehd o divaw SMAaa Lalh @

Pineal .brachium of the inferior colliculus
Quadrigeminal plate, primary a-.‘.-'9>” wl 8)-3-‘3]' UJ! ):!9'3-9 d-g-l-l);l‘ .
superior and

interior colliculi

»e (42 9 41 alall) auditory cortex

.auditory radiations édieawl| dilechill

Lateral Medial
geniculate body geniculate body

[ .guingllg Ul (uus Pl guawall :(7.10) JSul ]

BLOOD SUPPLY OF THE THALAMUS slaall §gaall slaaYl

yLoatoll ¢ il grala)l 1aall Gupil JUngll GLpll
Anterior ololl Posterior cerebral Posterior (nalall
choroidal artery artery communicating
artery
aubpb £9;8 ey
rwlwi JSiiy (g &,a14 &xopito
guingll gus Pl awall posterior (&b £oj8 gihsy )
LGB choroidal arteries duolol &alao &l
anterior —
QU dubpb g (hey thalamoperforating
posterior dualh aGalao L arteries )
thalamoperforating
arteries

cuyull Glbli)yi

:Thalamic syndrome (Dejerine and Roussy) (,ug) g (J1213) dualmall dojllinll

gblAl) dyolaall GBI £gyall sl cay 9 Lo Sule
eI Siladlall

dedjo ol duie Jléo (1an; a3 Jiléo 1ani Jjia
elevated pain contralateral contralateral

threshold hemianesthesia hemiparesis

GHlaill gull yauoda pit Silra $9ina 14%
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spontaneous agonizing (1gac apo Gl i
(hyperpathia alll khya) burning pain

athetotic posturing of the 2l giSJI g
(thalamic hand @walaall all) hand

oiaall Elanll (o puis €

U sl ghand il sially &y paia pingiy €

.maintenance of homeostasis ultiiwYl wilc dhdlaall o lg¥ dajall b aasllsg €

«autonomic_nervous system (ANS) wilall qunoll jlaall :pa smai & pads €
limbic system wagall jlaallg endocrine system sqlanll gasell jlanlig

11913l o GlAaLe

clagll :al@all ciaj

(hwgioll glol &)las (16 clall ddlhio) duuall Juull &lai 3ol Jawi =

122l jl@allg &l dloall g Jogll pgdy (o gad &ulil dloall Aall ga clihgll =
&o Yolaill (Sioliyagaudll Jhdiwll ge Joduwoll gag (1agall jaally (1glonll
GU Joall 03a

(laney (ulnio (pelhg) almall aai ga Giilg palao a) aagy :déhallo ™
.2alg alma diga Ul aagy U 5)g almall Jawl (o Jpiilg

12 clhgll caahunll A piill

(7.4 9 7.12 =iy OURFACE ANATOMY OF THE HYPOTHALAMUS

6%l gl @polaill 632l (na cliag)l skl Gjx0oll dollsl) flasll ol axghl (o dada gy
(7.12 y<iun) (e alnio awolaill

£4ajg?
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salall) interpeduncular fossa (uisiguull (us 6)aallg optic chiasm $padll cullaill Le!? angiy ECs
posterior perforated substance dalill dusiall

sllagll duglall dalall hypothalamic sulcus (Sliagl lill J<is

auliin el ahuwll wile dongiall il gani, 3

I tInfundibulum gedll .1 I

.stalk of the hypophysis _alAill ddigeu @

hypophyseal portal vessels dawolail aull drcglll

supraopticohypophyseal yrolhil ypadl §go Juwll

tuberohypophyseal yrolaill guanll Juwl

[ :Tuber cinereum ayalol &30l .2 |

dalall eluslg gadll (s daals @

arcuate éuugdall lgill ,lc gixi il median eminence ddnlill dj)lll i gghi@
.nucleus

I :Mammillary bodies dwoln)l plwalll .3 I

.mammillary nuclei &ialsll ggill ,lc (5ginS &)
I :Cerebral arterial circle &Anll aubpill 651a)l .4 I
agaall dugyill al yigig slingll Lhwll alawlly dagss @

Third ventricle

Hypothalamus oAkl awallg il Wlnill (w Lo aing ail jgisall j&3 13
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Corpus
callosum
Fornix
Ventral
diencephalic
Anterior sulcus
commissure .
Pineal
Optic Mammillary body
chiasm

a \'\”%
77

Tuber
v/ cinereum
A% B _
Optic
Optic nerve chiasm Infundibulum
C
Tuber
Hypo- cinereum
thalamus
Mammillary
- body
Zerebral peduncle
Substantia -
nigra Optic
tract
Red
nucleus
Lateral
geniculate
body
Cerebral
aqueduct

/ (7.12) J<uil \
Waw clngll @Ags ang, (A)
gyl phul (le deiagioll gl gu gloall 18 (igh ghéo(B)
.clingl)
&odll : plleo angy hungioll gloall ylaull aagll go yudse ghdo(C)
aralal pluallg Tuber cinereum daloyl &anll,Infundibulum

\ .Mammillary bodies j
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ool ddhioll o pAiig dalall pwall (i &l &lnoll Go cliagll iy ®
&l na gulg Lamina terminalis duslaiiVl daganll ows (il &laall

i)l gosul sl gunsell Jial dpolol
Preoptic éupal glai déhiall nous apaill dnuanlg ddnall gu dahiall Lol
Ayl clingll AL (1ag area

*:dblia gi)l wll JawYl ga adl jhill sic clhgll awd]

Aapadll ala dikiall <

dulaall dhiall <

(dzalaill 3akll ay Juali gadll) dizedll dikiall <

{galall puall ic) dalall dibiall <
*:aAnllo
&guinllg downll Olylgl JS) owal dunnll Olyylgll gwea go clngll 3Ak
opili Jaly loo (1agall jlaall aidllel clig (clagll gul Gl (16 Jas wgw
.J=all 63 (pgsi) awll dlaallg «ahlgell (14
¢ ol gulwall &ab (o dbdllg Wl g Gl Lo :gualll 654 LA 13] (i

clingll G ddl)l cuuy lids (il (e dahlell g<g doloy auLaj jasal )95,
.g1agall jlanlig

019 45 *HYPOTHALAMIC REGIONS AND NUCLEI éyilbgll sgillg ibliall

wvialall Juuwllg fornix guill dawlgs (ilguwnie duwil ddliag duding dihia | clbgll auud %
n] ke .mammillothalamic tract galaall

- -5

[ 6ahUl 696 (e Gaaly TED Anio (o gy ]

.Byfall dwlyy Jmu) 24 daamll 6 liclasi aSlio Jioy (gjww)i by 1agy ™
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olol 6lgul

Qi

duiingll

axalall (gill Qaill olgil auolol 6lgJ
aualal élgul Qi dulno Gga 6lgs
Qi dlgill Qpy Gga blgs
Qb Quighny il 6lgs
awgdoll 6lgil | dall
\_ ———

:Lateral hypothalamic area auiingll dulbgll ddkinll

.medial forebrain bundle du.ui¥l ale¥ gloall daja Lajliai =

1Oty Oailgs (paiali

I :Lateral preoptic nucleus auinngll &l plol dlgil .1 I

.anterior telencephalic portion 5laii¥l glaall alal udll o

I 13 sy -LAteral hypothalamic nucleus auungll aulagll élgil .2 I

|_Thalamus 7 T VL 15.|o|.9.|4.|| dgLu").:n,! laauii e
/:\:I:‘:Tmlllothalamlc\\ . R i .

|_Dorsel ypoitelario.__ KRMD lo.a;_n_ll oo Slodl i b e

— Lateral hypothalamic—
area

oT

area \
//Dorsomedial nucleus \\ .starvation 4.C|A..A."9 anorexial®
< i

' \Supraoptic nucleus//

[~~Ventromedial nucleus ]|

N\

Lesions (black) in Lesions (black) in extreme

ventromedial nuclei lateral part of hypothalamus
Voracious appetite Loss of

(and rage) appetite

@ n" 3 I ﬁ 16
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Third ventricle ~—_| [ VL
. . F| X . &
Mkl st —| SR M QIS| ghio :(7.13) J<ibl
Of thalamus 1 Intralaminar nuclel\\ \j MD | Beticuiar sucous ol thaiamus ¥ . ] .
Lateral nuclei————— VP gl (ngiwo 1 clngl
Mammillothalamic tract————
> — . . . o “ o
Internal capsule// ‘j — | Stimulation of this region duwill @il dulngll
Dorsal hypothalamic area//, "‘ (dorsomedial nucleus) .. MR lg dorsomedial
Fornix (column)—"| D ‘L O or Caame xiylg .
2 ; § ——— Destruction of this region . & .
Third ventncle// - i, = (ventromedial nuclegs) Quun 3 gllg wventromedial
Lateral nucleus
- .lateral
Arcuate nucleus roduces
alAlioll all A .
Median eminence S 3 9 d.ﬂ.QJ
Rege .Auingll e dwsll aslngll

k .FX = fornix qudll /

(7.13 yeuin :Medial hypothalamic area duwill dulbgll Gibiall

BN Gadaall agas JSiT Lill periventricular area (sl dausall ddlhiall Gaaii =
(Al A @le¥l (o (Glolia gayl | daiuia

:Preoptic region uyny) ool &ahin)) Vo I

.anterior telencephalic portion Slaii¥ gleall Lale¥l cuwill
ciligayall jiat plais ,illy amedial preoptic nucleus duwiYl épaull alai élgill L $oixi
dayaaall |o|.ni dlgill s9iali .adenohypophysis daasll ,»lAill e gonadotropic hormones aLissu 6jaaall
Siligiua le Layghl aaiss (,illg sexually dimorphic nucleus dwuiall J<&ll &l slgill Lo duid

.testosterone ()g uigiuill

*. ol gy S0 il (ad (il agAaill ge dgguuo dlgill oda

:Supraoptic region dyyxy) 996 dahnin) w5 I

gl Cllaill Gilly Lgle piagii @
I :Suprachiasmatic nucleus aulnall §ga dlgil .1 I
retina &suéull (e 8yl ARl LELT e

17,control of circadian rhythms duaqul ahill ASAIll Jaijge wsli e

*@ulg Jul 3aai dclall obgiwo Judiws @il (il

(kadiullg pgill 6)ga) V7
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I :Anterior nucleus awololl dlgul .2 I
18.temperature regulation &))jall &) palaili o I)ga casli o

.parasympathetic nervous system cuagll aphl diuasll dasll aiii e

19.hyperthermia 8)ljall dnjs I Loadi] gugs @

I :Paraventricular nucleus duidadl ciila o6lgil .3 I

antidiuretic alb)l slAall jggamll )iy gikuai neurosecretory cells Gjjan duuac LA ®
daagal dilhall Jgapallg oxytocin (Juugiuugl) Juugiunsg¥lg hormone (ADH)

.corticotropin-releasing hormone (CRH) sl piis
.(conservation of water sLall Jras) water balance slall (jjlgi elaii o

el Gl ldi Juyy il supraopticohypophyseal tract ,elaill gpadl Ggi Jawull lasi e
.neurohypophysis 20diuaxsll

diabetes insipidus (Gaaill dlull) JALSI §pSuwll ) Lasdi] gugs o

I :Supraoptic nucleus &l Gga olgill .4 I
2L, oxytocin Juwgiuusgyig ADH &L slaall jgayall gibai e

(galaill gpadll Gob Junull e danazll GalAill Gl puglaa Juuyi o

:Tuberal region dua>)) &ahin)) LD I

.tuber cinereum Loyl daall il Ligle ogii ¢

I @139<i) :D0rsomedial nucleus?? auwl &)@kl 6lgil .1 I
.savage behavior ,aaall clglull Il gads Slilgaall aic laawis o
I 713 gy -Ventromedial nucleus auwwll iyl 6lgil .2 I

satiety center daailly jgoilul S e

23, alalall Jolity daé3ll Jalls damuis oy Lasic o
savage _aaall clglully obesity diaiully (hyperphagia Js¥ dojay daviye cuilall A5 pieaill e
“ “.behavior

(igAwll fylaial &)1l da )3 2a0i) '8

(U":D") 19
.48l ,olail 2°

‘ Amuai aslisgll 6 Jubgl it Blgill go & i i *!
gl dayijo ,mg 2

- e (el joo)
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I :Arcuate (infundibular) nucleus awgdall (Auzadll) 6lgil .3 I

aalayll Laall Lo gd5 e

.periventricular nucleus (uaddl Joa 3l;3 -

Jruall ,hsig hypothalamic-releasing factors duillagll dillaall (Jalgell aiii Sliguac (,le §93;3 °
hypopl;yseal portal alaill Ll jlaadl o adis gall ituberohypophyseal tract Golaill uaall
“ ) o “&Aau sy“stem

dGusll dweldill Sligayall i eac gl ymali Gle dillgll dllall  Jelgell dnwlgs 45 e
«gilaall 9lyeall ] adenohypophyseal hormones

hiiall Jalell 5o dopamine gialigall :dopaminergic neurons dsitaliga ciliguac le ggini

.prolactin-inhibiting factor (PIF) (uisYq ull

baglgupall go kny)

adl 999 Lol uaall gl gile clagl &olaill a2l oy (13l gadll (iginy @
dwgdall 8lgill (o 8jaall dulagll Gligo @l ol guaall Juwl Jiiy ¢ua «rolaill
gwlgdl o 6jpanll aligo @l (olall (1wl §9d Juudl Jai loiw «&a2l ol gl
dunsell gl gl (&idadl cilag & padl G9)

:Mammillary region &nlx)) dahnin)) A2)y I

.mammillary bodies dialall eluadll dvwilly Ligle giagis ¢
. . "w J
I :Mammillary nuclei dwlall (ngil .1 I

.guéill y.c hippocampal formation** vl JuSuiill (e sdass GELE e

duilayll s9illg dorsal and ventral tegmental nuclei duilallg &yalall dudadeall 59ill (o CMAan LT o
.mammillary peduncle dialall dsiguull yuc raphe nuclei

.mammillothalamic tract ulaall Galall Juswll yuc slaall duale¥l 8lgill I yiglan Jus)s e

.Wernicke encephalopathy <i sl t“,éLa..\.ll1,])!1:2" ?n hemorrhagic lesions dia)i cilsl (anii e

I :Posterior nucleus aalAll 6lgil .2 I
laule dalaallg 8ylall 2Lid) 8ulsj i) thermal requlation §jhall athiill b ijgs sl e
inability to &)ljall palaii Lc §jaill pac i poikilothermia &)lall é3)3 6T I lass =l 155 o
.thermoregulate

unlll ggill I ismall Juliill (Jo Slogleall Jiiy SIA) Gall awallg gusall Gy Jag guill j5ai >
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11013l (o aAa Lo

10l fun daaledll 3lgill Laiaulag b dudlill 3lgill LuSlel o5

aulihgll dlgul
auololl

aulhgll 6lgil ola dq)a g9
Qualall ol
Paraventricular and supraoptic nuclei Dorsomedial nucleus
* regulate water balance « stimulation results in obesity and savage behavior

* produce ADH and oxytocin
* destruction causes diabetes insipidus
e paraventricular nucleus projects to

Posterior nucleus
« thermal regulation (conservation of heat)
« destruction results in inability to thermoregulate

autonomic nuclei of brainstem and . .
spinal cord « stimulates the sympathetic NS

Anterior nucleus Lat_eral n_uclgus :

« thermal regulation « stimulation induces eating
(dissipation of hea) —_ * destruction results in starvation

« stimulates parasympathetic NS

Mammillary body
« destruction results in hyperthermia '

e receives input from
hippocampal formation
via fornix

* projects to anterior nucleus
of thalamus

* contains hemorrhagic lesions
in Wernicke encephalopathy

Preoptic area
e contains sexually dimorphic nucleus
* regulates release of gonadotropic

hormones é‘
V o

2

Suprachiasmatic nucleus
* receives input from retina

 controls circadian rhythms o Ventromedlal nucieus

* satiety center
* destruction results in obesity
and savage behavior

Arcuate nucleus
* produces hypothalamic-releasing factors
« contains DOPA-ergic neurons that inhibit prolactin release

4 )

aaitlhgg dupl auliagll (gl :(7.14) J<uiul
.Major hypothalamic nuclei and their functions

ADH = antidiuretic hormone ALl Aol (g0l
.NS = nervous system gun<ll jlaill

\_
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j% Syl oy

.dclanllg padll il ge qiy € pleill Jolis jans dunngll aslngll élgil
(g9l jSy0)
Aliall) sjano Cligod € (uuwia pAj a1 aypadl plol dlgill

ollauo€ kb € jo, € guad Clail §eo g ) o
.Auogyl plAll € jlailg Jall 3yans € cgnll daulnall §ga olgil

o)l bpa LAl e g € Gl)l dqja AAA € Qg GphAj aololll Slgil
(y1aaldl)

&)l da)y ps @il ge iy € §lall daja &4 (' FEY) 8,613 Sl
.(Lo Legi 6agpll)

Balay (1aa cla) € Jilw giging gual € gual il gds

oswginusglig ADH (I Wjlid] Gubd e ol Jilgw (le Quiadl cuila Slgill
(8245 aly) QA (S € alul il ge iy € CRH Jig

-jldgll guadi @ duhdl wila dd)an &yl §ga 6lgill
akhdgyg acjo yadil il € o@h ile glusll ol loaic
Raus € groal Jdolwl g acjio gag Kéauuuw € auw i a@iRll Slgul

.ulgas)l Jglul jan,
ayilbgll 8lgul lalae (16 gusles € olehll Jobis &ué) bt

c c s aui Ul agilal slgil
Golullg diowlly JSUI byd @l ge iy € dubngll
raoall (guidl jS10)

@A)l gl ppi gile g5 € clngll Glgod jjai
Ritigopal Qwqgdoll 6lgil

MAJOR HYPOTHALAMIC CONNECTIONS éiuwsll dxilhgll aylaiyl

19853l AuAgs

ranad] JS (o & Silylg slingll L“,3‘L.“ -
a9l lailly RSATU S (e <
plelally G Ly @Sl dgdgill o <
(yigi-sLa yiuul) &xilll dlaall cras @l (iadl guall delell Sluluadl ga <
nSqull vbuil| Juull ga lal iyl jalally
aagll By gf pagll Al s Lo 5L iy ol il Jasls Sl Sl sl gy
saadall gl ggall gl dakalell gi yadll gi“d:gAJL) Lg,a Jys AT aiss ¢
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alac (o Yty L3l dlanll GSodill GSeill Jamull Jras padlly yaiug gila paddll oIS 13 <
gl §palas Alaall [Sgdull LSudbill Jasull Jrasw grddll dla L Lol <
8yS131L daipe jlaall 1iag davasll 2l )QMN!Q“& “,39311; dadlalall SN i bgall jl.a;;]l e
Q.g.g()jlgﬂl@@5&9&9@&]&g{ﬂ9&4’ﬂ|@.&5ﬂ98¢&d|@9)@|Mb)@iﬁl\.\h@ o
2o aiddley (169l jlanl esai; gall nabloll pilil sk dugll 8k dlaallg dsugll dlasll sl
sliagll
()8 Blag Jie) QL 6)S13 1) coi pdpo dudble dujadga JIAN i g @
.reciprocal connections dllis S¥la’l laakies Jiali duyll dalliagll S¥Laty)

:clsgll I 63)lgll DUl

rddlll Al e L
danunll daalaall §yidllg &ijalall 5g1llg?° dilniall =
:Septal area?® and nuclei and orbitofrontal cortex
ani¥ ola¥ Elaall deja Gyl (e €
:Hippocampal Formation Giwaall Ju<ill = I
.gadll yic subiculum adyall (o bl J<in €
:Amygdaloid complex jolll aizall = I
ventral amygdalofugal (il sphall s)olll jluallg stria terminalis Lilaladl yaiull Gayb (e €
.pathway
:Primary olfactory cortex (area 34) (34 dalul) dulg¥ diadill 5yiall = I
.medial forebrain bundle &wui¥l Lola¥l Elaall deja Gayha (e €

:Mediodorsal nucleus of the thalamus slaall ¥ daualill dayalall Slgill = I
.inferior thalamic peduncle dilaull dialaall ddaguull yuc €

_— A also known simply as the septum 2

lwhi duuill dyymiall 2
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:Brainstem nuclel gloall gia 95 = I
I :Tegmental nuclei (dorsal and ventral) (duiladlg dyaiAl) dudrdull LnngI A I

.mammillary peduncle dialall d8iguull yc aluli Juuys €=

Raphe nuclei (dorsal and (duglell aujS pallg du@ill) alagl (ig il .2
:superior central)

alall d8iguullg duuidl ale¥l Elaall deja yic Serotonergic fibers duiviglgyu cblull (Juuyi €=
I 28:Locus ceruleus §)jll gigall .3 I
i ala¥l Elaall deja yic noradrenergic fibers duiulisyalygs caluli Juuys €

Mediodorsal nucleus

Medial forebrain bundle

Fornix

Septal nuclei

Periaqueductal gra
Orbitofrontal cortex laqueductal gray

Mammillary peduncle

Septal area

Medial forebrain bundle Dorsal tegmental
nucleus
Ventral tegmental

Corticohypothalamic fibers pucleus

Raphe nuclei

Hippocampus

Amygdaloid body

clingl) dnigl (GUANI) 6aylgll GUATUIL :(7.15) JLuidl
.Major afferent (input) connections of the hypothalamus

aralnll pwall (nin hippocampal formation (ixanl JaSiil o gudl ioy
.mammillary bodies
.8)alnlig 63ylg)l Wl LS medial forebrain bundle &l (ololl gloall dojx Jngi

J

P:22 oty & pslaall 28
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:Efferent connections from the hypothalamus clsgll (e 6jalall o]l

) il ) bl a3

:Septal area and nuclel &jalall sgillg ddlniall =

¥ ala¥l Elaall daja yic €

:Anterior nucleus of the thalamus alaall Lislal 8lgill =

(galaall Galall Jasall yic €
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