Atlas of the brain of the developing tammar wallaby

(Macropus eugenii

Introduction

K. W. 5. Ashwell, L. R. Marotte and J. K. Mai

Methods

Reproduction of the tammar wallaby has been studied
extensively{Tyndale-Biscoe, 2005) and this marsupial is eas-
ily bred in captivity, making it an ideal choice as an experi-
mental animal in neurodevelopmental studles. The slightly
smaller quokka (Setonix brachyurus; adult body weight ol 2.7
to 4.2 kg) has also been used extensively in studies of this
kind in Western Australia. Although belonging to differ-
ent genuses, bath these macropods have morphologically
similar pouch young and an atlas of the brains of early tam-
mar young should also be applicable to early pouch-young
quokkas.

In the wild, most tammar young are born in late January.
Fernales mate again within a few hours of birth and the result-
ingembrya remains quiescentduringlactatior. In the natural
environment, the pouch young is suckled for 8 to 9 months
and leaves the pouch in September or Qctober. ‘the quies-
cent embryo can be stimulated to reactivate by removal of the
current pouch young, allowing the sequential births of two
or more pouch young within the one year in wailabies main-
tained in a colony. If the current year’s pouch young are not
removed, the quiescent embryos naturally reactivate withina
few days of the summer solstice (i.e. after 22 December).

‘The range of ages depicted covers the period from birth,
when the rostral brain is ‘embryonic, through to P25,
when most major subcortical nuclel have begun to emerge.
Significant cortical development occurs after P25, particu-
larly in the occipital region, but the major developmental
regians of the cerebral cortex are nevertheless present by
that age (sce text of Chapters 3 and 8, and Figure 3.6).

Other sections [rom sorne of the animals depicted in this
series have been used for previously published studies of
neurodevelopment in this species (Hassiotis et al, 2002;
Ashwell ¢t al., 2004, 2008a).

Ethics, anaesthesia and perfusion

Allwallabies used in thisstudy were obtained from a breed-
ing colony. All experimental procedures were approved
by the Animal Ethics Experimentation Committee of the
ANU, conform toe NIH principles of laboratory animal
care and were carried out according to the ethical guide-
lines of the National Health and Medical Research Council
(Australia). The ages of animals were determined either
directly by noting the elapsed time from the date of birth,
which was designated PO, or from measurements of head
length and reference 1o a chart of head lengths of animals
of known age. This is accurate to within 2 days. Gestation
length in this species is on average 28.3 days. The steady
and measured pace of wallaby postnatal development
means that there is little inter-animal variation in devel-
opmental stage.

Pouch young were anaesthetised by hypothermia and
perfused with normal saline followed by Bouin's fixative.
Pouch-young material was stored in 70% ethansi prior to
embedding.

Histology, photemicrography and delineation

'The heads of pouch young at ages P0, P5 and P12 and the
brains of P18 and P25 pouch young were embedded in par-
affin and sectiuned'coronauy at a thickness of 10 pm, The
sections depicted in the atlas have been stained with haema-
toxylin and eosin and coverslipped with DePeX.

The right side of each section was photographed with the
aid of a .slide photornicrographic system in the Department
of Anatomy at the Heinrich Heine University in Diisseldorf,
Germeny, as described for the dunnart atlas, Images were
placed in Adobe fllustrator €S2 (as described previously for
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Figure 18.1 Leftlateral view photographs of perfused, post-mortem heads ol pouch-young wallabies at PO () and P26 {b}, showing the
profound change In structure of the head during the first postnatai month. Line diagrams {c} to (g} illustrate the rostrocaudal position of
coronal sections depicted in the following pages.




“the dunnart brain} and delineated. Nomenciature applied
“to the pouth-young nervous system is adapted from that
used for the third edition of the Atlas of the Developing Rat
* Nervous System (Ashwell and Paxinos, 2008). Developmental
‘regions (i.e. neuroepitheliurm} destined to give rise to adult
structures have been denoted by the adult structure’s
name with an asterisk {e.g. Cx* denotes cerebral cortical
‘neuroepithelium).
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Each plate depicts half of a coronal section, because the
head is bilaterally symmetrical, with a scale indicating the
size in mm of structures in the dehydrated tissue. & small
finder diagram has been provided in the top right-hand
corner of each line diagram with the distance from the ros-
tral tip of the olfactory bulb/telencephalic vesicle indicated
in mm. Atlas plate files are available at www.cambridge.
org/9780521519458.



WPO-1 & WPO-2

* denotes precursor of structure
3n oculamator nerve

Sfr frontal branch of ophthalmic 5a
Smwinf  infracrbital nerve

Ach accumbens nuglaus

AQrb dlar orbital bone

Conjunct conjunctival sac

Comea  carnea

CPu caudate putamen {striaturn)

P cribiiform plate of ethmoid bore

{x cerebral cortex

EthB ethmoid bone

Evalid  eyefid

Fro frontal bone

HardG  Harderdan gland

Hi hippotampus

InP) inner plexiform dayer

Lens lens

LPS levator palpebrae superiors muscie
v lateral ventricle

mCx marginal zone of develaping conex

MRec  medial rectus muscle
NasC nasal cavity

ne neurgepithelivm

NSpt nasal septurn

CcB clfactory bulb

aF optic fibre layer of the retina

olf slfactosy nerve

olfa olfactory anery

olfepith  olfactory epithelivm

ON olfactery rerve layer of telencephalon

cpha  ophthalmic actery

ophv ophthaimic vein

Pal paiatine bone

Pig plgment layer of the eye
PegPl preplate of cortex

Retlna  retina

RGn ganglion cell fayer of retina
5pa sphencpalatine artery
5SphPal  sphenopalatine ganglion
Spt septal regien of brain
SRec superior reclus muscle
Telen telencephalon

{erm terminat nerve
VO nudlei of vertical limbof diagunal band
Vent ventriculas space of the vye

Vom vorer (bane)




WPO0-3 & WP0O-4

. denates precursor of structure
2n opbic nerve

3n eculomotor nereg

v third ventride

4n oachlear nerve

1 frostal branch of ephthaimic 3n

5Gn trigeminal ganglica

Smx maxdllary division of trigeminal nerve
Smsinf  Infrorbital branch of Smx

6n abelrcens nerve

APit anteror lebe of pllvitary

AsC arcuzte hypothalamic nucleus

ArcM ancvate hypothalamic nucleus, medial
Cy cingulate corex

Chp chomaid plaxus
CPu caudate putamien {striatum)
Qi carotid plexas

L cerebral cortex

D3v third ventride, dorsal

Bien digncpphalon

EP entopeduncular nucleus

Fro frontal bone

GP globus paliidus

Hi hippogarmpus

hs hypothalamic sulous

cid Internal carotid artery

inla Infraarbital actery

L] Inferior oblique muscle

P Intermediate Iobe of the pituitary
Ree inferior rectus musde

NF interventricular forarmcn

ge lateral gangiianic eminence

H lateral hypothzhemic area

iR third weotricle, infondibolar recess
It lateral telencephalic vact

LTer lamina terminalis

mcer middie cerebral antery

i lateral ventricie ®
mCx mianglnal zene of developing conex
ME median eminence

mbp medlal farebrain bundie
mge medial ganglionic eminence
Hase nasal cavity

apha aphthalmlcartery

OptRe  opliz recess of third ventricie

POA Preopk area

Prefl preplate of contex

ik arethalamus.

PSph presphenold bone

Pty plerygeld process of sphenoid bone
ptace  nerve of the pterygoid canal
ptgpal  prerygopafatine nerve

Rathke  Rathke's pouch

sal supesior abveolar nerve (brof Smua}
sm stria médullaris

50b superior oblique muscle

SphPal  sphenapalatine ganglion

SRec SUSERCE reCIuUs muscle

555 superior sagittat sinus

37 bed nuck of strfa terminalis

Telen tenerncephalon

TempM  tempomlls muscle

TempS  1emporil hone, seuamaln part
Vv third ventricle, ventral

VMiH ventromedial hypothalamic nucleus




WPO-5

3n
4n
2Gn
Sman
6n
Arg

Aute
BSph
cpx

Div
Dien

NasoPhar

dencies precursor of sructure
aculomotor nerva
trochlearnerve

trigeminal gangiion
mandibular division of trigeminal n,
abducens nerve

arcuate hypothalamic nudeus
atisphencid boae
avricifotemnporal nerve
basisphenold bone

carotid plexus

cerebral cormex

dorzal part of third ventricle
diencephalon

ictd
M
Iptg
Lhig
v
m5
Mc
mfh
MM
MPg

entorhinal correx

hypothalamic sulcus

internal carotid arrery

lateral mamiflary nucleus of hypothalamus
nNerve to 121eral pterygoid muscle
lateral pterygoid musdle

lateral venvricle

mato? rootof trigeminal nerve
Metkel's cartifage

medial forebrain buncle

medial mamikary nuckaus, medial
medfal pterygoid muscle

NascPhar nasopharyrx

Otic

otic ganglicn

OvalF
Fi
Pifte
PrTh

foramen ovale

pinesi gland

pineal recess of third ventsicle
prethalamus

retromamillary nucleus
retrosplenial granular conex
supericr sagittal sinus
tetencephalon

temportai nervae

temporalis musdle

ternporal bane, squamous part
thaiamus

ventral part of third veniricle
zona Incera
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WPO-

3n
4n
SGn
SN
5n

bas
BSph
b
cpx
Dlen

denotes precursor of strugture
aculomotor nerve
trochlear nerve
trigeminai gangllon
motor trigeminal nucleus
trigeminal nerve

cerebral aqueduc
basilar artery
basisphenoid bone
cochlear duct

caratid plexus
diencephalon

mne
MPtg
Wfe

eustachian tube

internal carotic artery
interpeduncular nucleus

lateral mamllfary nucleus
Meckel's cartilage
metencephalon

medial forebrain bundle

medial mamillary nucleus, medial
median neurcepithelium of brainstem
medial pterygoid muscia
mamillary recess of third ventricle

NasePhar nasopharynx

Oric
Par
nl
]
Prs
Prec
Rid

55
50
501
1es

otic gangllon

parietal bone

pontine reticular nucleus, caudal
pondne reticular nucleus, oral
principal sensory trigeminal nuclaus
pretectum

retromarnlilary nucleus

raphe magnus nucleus

sensory root of trigeminal nerve
subcommissural crgan

superior olivary nuzlear complex
trEnsyerse venaus sinus

TyBu tympanic budla
VLL ventrz| nucieus of fateral lemniscus
VTA ventral iegmental area
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WPO-7

3n
4n
av
6N
n
alar
Aq
Aud
bas
basal
BOce

<A MRt

h
H o
Ve

Myelen .
PG}

T
T Py

P

LI

pas

BOcc

Auricie

[} T T T T

deqotes precursor of structure
oculometor nerve
trochlear nerve

ath ventricie

abducens necleus

facial nenve

alar plate

cerebral aquaduct
auditory neurcepithelium
basilar artery

basal plate

basioccipital bone

co
CGn
(913

lAud
ictd
Inc
P
ipf
LPGi

cochlear dyct

cochlear (spiral} ganglion
carotid plexus

dersal cochlear nucleus

geau of the fagial nerve
gigamocellular reticutar nucteus
internal auditary meatus
intemnal carolid artery

Incus

interpeduncularpudeus
interpaduncular fossa

lateral paragigantocellular nucleus

e
Mall
Mesen
Meten
mif
mRt
Mve
Myelen
NasoPhar
PAG
ParP
pec

lateral vestibular nucleus
malleus

mesencephalan
metsncephalen

medlal fongitudinal fasciculus
mesencephalic reticular formation
medial vestibular nucleus
myelencephalon
nasophatynx

petiaqueductal grey

parletal hone plate

pasterior commissure

PCRt
Pni
PnO
Prs
Ptec

Mg
scha
5CO
sl
SN
SO

pasvicellular saticylar pucieus
pontine reticular nuclews, caudal
pontine reticular nucleus, oral
principal sensorytrigeminal nu.
pretectum

red nuclaus

raphe magnus pucleus

superiar cereballar artery
subcommissural argan

sulcus limitans

substantis nigra

superior olivary nuctear complex

sps
SpS0
TempP
g
TyB
v
vC
Ve
YeGn
viL
VTA

spinal trrgeminal racz

spinal trigeminal nucleus, oral
terporal bone, petrous

1ensor tympani inuscle
tympanic bulla of temporal bone
tympaniz cavity

ventral cochlear nucleus
vestibular neuraepithelium
vestibular nerve gangfion
ventral nucleus of lateral iemniscus
ventral tegmental arca



3N
4n

550!
7N
an
1Gn
aler

ASCD
Aud
bas
basal

Meten--""" -0

* MnR PMnR

Bia
SMylen s .. -

e
()

8

3

denotes pracurser of structure
eauiomot nucteus

trochlear nerve

fourth ventricle
trigeminal-solitary transhion zone
fachal nucleus
vestibulocochlear nerve
vagus nerve

alar plate

curebsal aqueduct

anterior semicireufar duct
auditory neuroepithelium
basifarartery

basal plate

BGce
Ch
CG
oo
DMTg
DPGE
Gl
HSCD
19/10Gn
tAud
icp
ijugv
iom
IRt

basioccpita bane

cerebelium

certral grey

darsal cochlear nuckeus
dersomedial tegmemal area
dorsal paragiganioceliular nueleus
gigantocellular reticufar nucleus
herizontal semicireatar duct
inferior gangtia of 5a, 10n
intemal auditory meatus
Inferior cereballar peduncle
internal jugustar vein

inferior olivary migration
intermediate reticutar nutleus

LPGi
LRav
Ve
Mastoid
Mesen
Meten
mif
mne
MnR
mRT
Mve
Myelen
PAG

PB

lateral paragigantocellulae mucieus
lnteral recess of 4th ventricle
lateral vestibular pucleus

masloid process

masancephalon

metencephalon

medial fongitudinal fasciculus
medlan neuraepithelium

median raphe nuelaus
mesencephalls retlcular farmation
medial vestibular nucleus
myelencephalon

perlagueductal grey

parabrachial complex

PCRt
PMRR

Sacg
sC

sl
Shlac
SN
Sei
sp5
Sp50

parviceftulas reticular nu.
paamedian raphe nucleus
prepositus nucleus

raphe magnus pucleus
raphe paffidus nucleus
retrerubral field

saccule

superior colllgulus

suicus limitans

macula of the saccule
substantia nigra

solitary nucigus

t trigeminal tract
spinal irigeminal micleus, ol

Spve
StM
TempR 5
trg

s

TyBu
Utr

Ve

Ve

VeGn

spinal vestibular nucleus
sternomastoid muscle

temparal bane, petrous and squamatus
germinal trigone

TFANSVEISE VENOUs sinus

tympanic bulla

utricle

venutal cochiear nucleus

vestibular neurcepithelium

vestibufar nerve ganglion
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Mesen scr

()

P8

ParP

Auricle

o 0.5
- denotes precursor of structure
4n trechlear nerve
4V 4th ventricle
9/10n  glessopharyngeal angd vagus nerves
TIn hypoglossal nerve
alar alar plate
Amb ambiguus nucleus
Aq cerebral aqueduct
ASCD  anterior semicircular duet

Aud auditory acurcepithelium
bas basilar artery
basal basal plate

BOcc
b
chp
DPGi
O¥g
ELD
Gl
Giv
HSCD
()
fjugy
Ipets

basiceclpital Bone

carebellum

chotoid plexus

dorsal paragigantocellular nucleus
dorsal tegmental pucleus
endalymphatic duct
glgantaceliular reticular nucleus
gigantoceliular retic, nu., ventral
horizontal semicircular duct
inferior calficulus

internal jugular vein

inferior petrosat sinus

20

IRt

If
LPGi
LRV
Ve
Mes
mlf
mng
Mve
noto
Occ
Parp

intermediate reticular nucleus
tateral fissure

iateral paragigantacefiular nuchius
Tateral recess of 4th venuicle
lateral vestlbular nucleus
mesencephalic trigeminal nuclews
medial {ongitudinal fasciculus
median neurcepithefium

madial vesubular nucleus
natochord

ocdipital bone

parietat bane plate

PB

PCRt

Pr

ROb
59/10Gn
Sacc

5C

scba

parabrachial auclear complex
parvicellular reticular nucleus
prepositus nucleus

raphe obscures nucleus
superior ganglion §n/10n
waceule

superior colliculus

superior cerebellar artery
suparior cevebellar peduncle
sulgus limitans

solitary nucieLs

salitary tract

3pa
psi
SpVe
TempP
trg

s

Urr

Ve

Ve

spinal tigeminal tact

spinal tigeminal nu, interpolaris
spinal vestibular nucleus
temporal bane, peurous
germinal tigene

transverse venous sinus

utricle

ventsal cochlear nucleus
vestibular neutoepithelium
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polzemrnt?

SpVe

WPO-10

4n
4
550l
10N
T0n
12N
12n
alar
Amb

ASCD

dinates precursor of structure
trochlear nerve

4th ventricle
rrigeminal-solitary transition zone
vagus nerve nucteus

Vagus nerue

hypaglossai nucteus
hypoglossal nerve

dar plate

ambiguus nucleus

cerebral aqueduct

anterior semicircular duct

Aud

basal
BOcc
2]
chp
ECu
o
Gi
HsCD
i

iRt

auditory neuroepihelkum
basilar artery

basal plata

basloccipital bone

coreboilum

choraid plexus

extemal cuneate nucleus
endolymphatic duct
gigantocellulac reticular nucleus
harlzontal semicircular duct
inferior callicufus
intermediata reticular nucleus

s

If

LL
LPGi
LRV
Ve
Mesen
Meten
mif
mne
Mve
Myelan

Isthmius

lateral fissore

nuclet of tateral lemniscus
lazeral paragigantocellufar nuclews
lateral recess af 4th ventricle
Jareral vestibular nucleus
mesencephalon
metencephalon

medial fongitudinal fasciculus
median neurcepithelium
medial vestibuiar nucleus
myelencephalon

nota
ntz.
Occ
PAG
ParB

PCRL
PSCD
APa
5C
stba
scp

notacherd

auclear transitory one (of Cb)
accipital bone
perinqueductal gray

pariets| bane

parabrachial complex
parvicellular reticular nucleus
post semicircular dugt

superior colliculus
superior cerebellar artery
supetior cerebellar pedundle

T e

L]

Sal

sol

p3
Spsl
SpVe
TerapP
trg

s

Ve

Lemp

LY

&

sulcus limitans
solitary nucleus
solitary tract

spinal trigetninal nucleas, interpolaris
spinal vestibular nuclaus

temporal bane, petraus

germinal trigone

[ransverse venous sinus

vestibular neuroepithelium



WPO-11

av
SSol
100
12N
i2n
alar
Dbasal
80cc

denates precursor of stucture
Atk ventricle

wigeminal-sofitary transition zone
vagus nerve matar nudeus
hypogiassal puclews

hypaglossal nerve

alar plate

basal plate

baswgecipital bone

.}

ectd
ECuy
ELD
ELS
Gi

IRL

cereballum

charaid plexus

external caratid artery

external cuneats nucieus
endolymphatic duct
erdolymphatic sac
gigantocallutar reticulas nucleus
inferior eallicutuy

intermediate reticular nucleus

LPGH
LRav

Mesen
Melen
mif
mne
Myelen
ntz

lateral paragigantogelular nucleus
lateral recess of 4th ventricle
lateral vestibulospingd tract
mesencephalon

metencephalon

medfal langitudinal fasciculus
tmedian neuroepithefium
myelencephalon

muclear ransitory zome (of Cb}

ParP
PERt
ROb
518Gn

sl

Sof
sob
5ps

parietal bone plate

raphe obscurus nucleus
superier ganglion of 100

sulcus fimitans
salitary nucleus
solitary vzt

spinal trigeminal tract

Spsl
SpVe
TempP
g

rs
verl

spinai tiigeminal nu, interpotaris
spinal vestibwlar nucleus
temparal bane, petreus
germinal trigone

transverse venous sinus
veriebrat artery



Smx
Smyjinf
AD
ADio

NS

denotes precursor of structure
maxillary division of trigeminal nerve
infracrbital nerve (branch af 5mx}
anteriar oifactory nucleus

alar orbital bone

Conjunct conjunciival sac

Cornea
CrP

(&
dpal
EthB

cornes (fimbush

cribriform plate of ethmoid sane
cerebral costex

descending palatine ariery
ethmoid bone

Eyelid
Fro
HardG
infa

v
NasC
ne
NSpt
olf
olfa
alfepith

eyelid

frantal bone
Harderian gland
infraarbitaf artery
fateral ventricle
nasal cavity
neurgepithelium
nasal septum
olfactory nerve
oifactory artery
olfactery epithelium (sensory)

Pal palatine bone

PrePl preplate of cortex

respepith respiratory epithelium

Retina  retina {developing pigment epithelium}
555 superior sagittai sinus

SubV subventricular layer of cortex

“felen telencephalon

wrm tesminal nerve

Vom vomer (bone}
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3.0
" denotes precursor of structure il riliary gangiion ic internal eapsule meer middie cerebral artery ptgen nerve of the pterygeid canal
n optic nerve o] claustrum Cx intermediate zone of cartex MCPO  magnocellular preoptic nuclevs Pu putaman (striatum)
3n octiomotor nerve CPu caudate putamen (striatum) En inteimediate endopiriform nu. e marglnal zone of developlng cortex 51 prmary samatesensory cx
Sfr frantal br. of ophthalmic 51 Ox cerebral cortex irfa Infraorbital artery MnPO  median preoptic nucleus s2 secondary somatosensory o
slac lacrima! br-of aphthalmic Sn CxP cortlcal plate ins insular cortex MFO medial preoptic nucleus SphPal  sphencpalatine ganglion
Smxfinf  infracebital nerve DEn dorsal endopitiform nu. PAC interstitial nucleus post.imboc  NasC nasal cavity SRec sUpaHOE recties muscle
ac anterlor commissure [ external capsule lo lateral olfactory tract opha ophthatmic artery s5§ superlor sagittal sinus
Ach accumbens nucleus fa fasciculus aberrans tPO lateral precptic axea ophv  ophthalmic vein s bed nudlei of stria terminalis
acer antarior cerebral artery fi firbria of the hippocampus LRec lateral rectus muscle Pir piriferm cortex SubV  subventrleular fayer cx and striatum
cd caudate nucleus (serlatumy Fro frontal bone LFer lamina termminalis Prth prethalamus Telen  telencephalon
Cg cingulate contex HDB nucleus of horlz limb diagonal band LV [atéral ventricle PSph presphenoid bone TempM  temporalis muscle

chp choreid plexus Hi hippetampus M rrater cortex PSphW  presphenaid wing VP ventral pallidum




8sph

WP12-7

denoctes precurser of structire x cerebral cortex iCx intermediate zone of cortex MPig  medial pierygoid muscle Rt reticular thal, pu, (prethalamus)
3n coulomotor nerve CxP corticat plate inf5 nfundibular stem MTu medial tuberal nucleus 52 secandaly SOMatesensory cx
an trachlear nerve D3v dorsal Ird ventricle tHb fateral kabenular nucleus ne neurceplthelium sm stria medullaris
Smx maxiitary division of trigeminaln -~ Dien diencephalan Lp lateral postesior thalamie nucleus ParP parietal plate st stria teeminalis
Soph ophthaimic division of trigerninal n. DLG dorsal lateral geniculate nucleus  LPtg fateral prerygold musde PeF perifornical nuclas Subl subincertal nucleus
Gn abducens nerve oM darssmedial hypothalamic nu. WV fatenal ventricle PH pasterior hypothatamic nudeus Tefen tefencephalon
APt amygdalopiiform wansition zone  EP entopeduncotar pucheus Man mandible Pir piriform cortex TempM  temporalfs muscie
APit anterior lobe of pituitary f fornix MasM  masseter muscle PLCe  posterslateral cortical amyadalold area  Th thelamus
Arc arcuale hypothaiamic nucleus fi fimbria of the hippocampus masn masseteric nerve PLH peduncular part of fateral hypothalamus V1 primary visual cortex
ASph alisphenald bone Hb haberular nudei mCx marginal zone of developlng cortex #MCo  posteromed!al cortical amygdala ViV ventral third ventricle
BL basalateral amygdaloid nucleus Hi hippocampus MD mediodorsal thalamic nucleus PG pregeniculate nucleys Vi ventromedial thalamic nucleus
BM basomedial amygdaloid rucleus  hs hypothalamic sulcus MePD  medlal amygdaleid nu, posterodorsal - Prth prethafamus VIMH ventromerial ky pothalamic nu,
A5ph basisphenoid bone iala ferior alveotar artery MePY  medlal amyqdaloid ni, posteroventral PSphW  presphencid wing ot 103 INCeTta
cav cavernous sinus ic Internal capsule mit medial forebrain bundie Pu putarmen

chp thoroid plexus ictd internal carotid artery MHb medlal habenular nucieus A5G ratrasplenial granular cortex
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3n
4
5Gn
Sman
an
Arc
Aul
BSph
™
Cor
o

denotes precursor of structure
oculomoter nerve

trochlear nerve

trigeminal gangllon

mandibular division of trigeminal .

abducens nerve

arcuate hypothalamic nucleus
primaty auditory cortex
bastsphencid bone

central medial thalamic necleys
corongid process of mandibte
cerebral peduncle

Cx
DOav
Dien
2 1c]
D
Ent
fr
Hb
hs
iala
ialn
Icd

cerebral cortex

dorsai third ventricle
diencephalon

darsal faterat genizulste nucleus
dorsomediat hypothatamie nuzleus
entorhinel cortex

fascleulus retrafesus

habenular rucle}

hypothalamic sulcus

Inferior alvaclar artery

inferior alveclar nerve

internal caratid arrery

(Hb
e
Iptg

Lv
Man

Mo
mib
MHE

Mptg

lateraf habenular nuclous

latesal posterior thalamic nucleus
nerve to lateral pterygold muscle
fateral pterygoid muscle

lateral ventricle

mandible

Meckel's cartllage

metfiodorsal 1halamic pucleus
medlat forebraln bundie

medial habenular nuclutrs
medial temnniscus

medial pterygoid muscle

MTu
NassPhar nasopharynx

nato
Otic
Parp
peer
PH
FLK
Po
Py
RSG
sm

medial tuberal nucleus

notochard

otic ganglion

parietal bane plate

pasterlor cerebral artery

pasterior hypothalamic nudeus
peduncutar part of lateral hypothal.
postatior thalamic nuclear group
pregeniculate nuclaps
retrosplenial granuvlar conex

stria medultaris

suparior sagittal sinus
subthalamic nuclews
telencephaion

temporatis muscle

thelamus

primary visual cortox

ventral third veritricle
ventremexdial hypathalamic nu.
ventral posterior thalamic nu,
vent. pest nu. thal,, parvicellutar
‘zone Incera
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3n
v
an
5Gn
én
bas
BOcc

p
Dien

denotes precursor of structure
eculomator nerve

3rd ventricle

trechlear nerve

tiigeminai ganglion

abducens nerve

bastar artery

basioccipital bone

cerebral peduncle
diencephalon

audel of the fields of Fore!

farnic

fascictilus retroffexus

greater petrosal nerve

latera) mamiliary nucleus

lateral posterior thalamic nuclous
motor reot of igeminal netve
mandihle

Meckel's cartllage
metencephalon

medial forebraln bundie

medial geniculate nuclaus
roedial mamillary nucleus, lateral
medial lemniscus

medial mamiliary nucleus, medial
ary recess of 3

lothalamic tract
periaqueductal grey

parietal bone plate

posterior commlssure

pret

PH
PLH
PMV
PoT
Ptec
RM
55
scha

posterior cerabral artery

parafascicular thalamic nutieus
posterior hypothalamic nucleus
peduncular part of lateral hypothalamus
premamillary nucleus, ventral

posterios thalamic nucieus, trlangular
pretectum

retromamitiary nucleos

sensory roat of trigervinal neeve
stiperior cerebellar artery

subcormmissural grgan
subthalamic nucleus
temporalis musele
tamporal bone, petrous
TRSVEISE venaws sinus
enaincerta




n
4n
5N
n
Bcn
Ag
bas
8IC
80
[4s]
CGn
¢p

12-10

oculomotor nerve
trachlear nerve

mater trigeminal nucleus
facial nerve

cochlaar raot of 8th nerve
cerebral aqueduct

basilar artery

nucteus of brachium inf. cofticulus
basioccipital bone
cochlear duct

<ochlear (spiral} ganglion
cerabral peduncle

Ck

fr
HandleM
HS5tap
fawd

IF

Inc
PR
L5
Malt
Mesen
Meten

nudeus of Darkschewitsch
faseleulus retroffesus

handls of malleus (auditory ossicle)
handle of stapes (suditory ossicle)
internal auditory artery
Interfasticular autlows

incus {auditory ossicle)
interpeduncular nu., rostral subnucleus
lateral superiar otivary nucleys
maflaus {avditory ossicle)
mesencephalon

metencaphalon

PMnR
PnC
pam
FnO

~ 0 NgsoPhar
medlan rapha nuclens Pr5
mesencephalic reticular formation  Ptec
medial superior olivary nucleus R
ne| ithetium (of L n) Ris
p1reticular fermarion RMg
peritrigeminal zone fPa

peragueductal grey 85
Posterior commissune scha
paramedlan mphe nucleus SNC
pontine reticular nucleus, caudal part SNR
pontine neuroh migration SpsO
pontine reticular nucleus, oral part Temphh

princigal sensory trigeminal nu,
pretectrn

red nucleus

ratroisthmic aucleus

raphe magnys nucleus

raphe pallidus nucteus

sensory root of trigeminal nerve
superior cerebellar artery
substantia nigra, compact part
substantia nigra, retizular part
spinal trigerninal nucleus, oralls
temporalis muscle

TempP
Temps
trs

TE
TyBu

temporal bane, petrous

temperal bone, squamous
trRNsVerse venous sinus

tensor tympank muscle
tympanicbulla

YMpanic cavity

tympanic membrane

ventrat nuclens of lateral lemniscus
wventral tegenental area, rostral part
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. denotes precursor of strutture
3N ezulomeotor audeus

4n trochliear nerve

av 4th ventricle

5501 trigeminal-solitary trans’nzone
&N abducens nuecleus

N faciat nuchays

7n factal narve

Bcn cochlear root of Bth nerve

8 vestibulacochlear nerve

alar afar plate of brainstern

Ag cerebral aqueduct

ASCO  anterior semicircular duct
ASCDA  anterior semicire. duct, ampulla

bas basilar artery

basal basal plate of brainstem

BIC nu. of brachium inf cofliculus
BOcc basioccipital bone

BStap  baseofstapes

e} cerebefiurn

(2] cochlear duct

G central grey

CGn cochtear (spiral} ganglion

CLi caudal finear nu. of the raphe
CrASCO  crus of ant.semicirgular duct
Bk nu.of Darkschewitsch

DL dorsal nu, lateral lemniseus
DBLPAG  dorsolat. perfagueductal grey
DMTg  dorsomed.tegmental area
EAM external auditory meatus

EGL axtemal granufar layar Cb

47 genu of the facial nerve

Gl lar seticufar nu.
GiA gigastocellular retic. nu.,alpha
18 interstitial nu.8th nerve

jaud internal audirary artery

icp inferior cerebellar peduncle
iLL intermed. nu. of the lat, lemniscus
nC interstitial no.of Cajal

IRtA intermed. reticular nu, alpha
LC loeus eserufeus

n lateral lemniscus

LPAG lateral periaqueductal grey
1FB lataral parabrachial nucleus
LPGI lateral paragigantecellufar nugleus
We lateral vestibular nucleus

MA3 media) access, cculomotor nucleus
Mesen  mesencephalon

Meten  metencephalon

mif mediat longitudinal fasciculus

mne median neurcepitheliurm
MnR median raphe nucleus
MPB mexdial parabrachial nucteus

R

c_.n.,.wn m»..mﬂm

Tameynaf7-o

T i

mit
Mve
Myzlen
Cvalw
P7
PaR
pc
PCRtA
PMrR
pnm
PTg

mesencephalic reticular formation
madial vestibular nucleds
myelencephalon -
oval window

perifacial zone

pararubral nucleus

posterlor commissure
parvicellular reticular nucleus, alpha
parsmedlan aphe nucleus
pontine nauren migration
pedunculotegmental nucleus

RIP
AMC
AMg
Sace
5C
scha
SCO
scp
sl
SMac
SN

rapheinterpositus nucleus
ted nucleus, magnocellufar part
raphe magnus nucleus
saceule {of inner oar}
superior colliculus

superior cerebellar artery
subcommissural ergan
superlor cerebellr peduncle
sulews Nmnitans

macuka of the saccule
substantia nigra

Sol
3p5
Sp50
S5PTy
Spve
SubB
SuVe
TempP
Temp§
s

FyBu

solitary nucleus

spinal kigerninaf tract

spinal trigeminal nucleus, oralis
subpeduncular tegmental nucleus
spinal vestibular nucleus
subbrachial nucleus

superiot vestibular nucleus
temperal bone, pewqus
tempcral bone, squamous
transverse vertaus sinus
ympanic bulla

UMac
Utr

Ve
veGn

tympanic cavity

nu.of trapezaid body
macula of the utricle
utricle [of innerear)
ventral cochlearnu, ant.

vestibtalar neurcepithel
vestibular nerve ganglion




4n

550l
TN
n
75H
Buny
alar

ASCO
bas

basal

BOcc
Ch

denotes precursor of structure
mochieat nerve

4th ventricle
trigeminal-solitary trang'n zone
faclal nucleus

faclal nerve

Eacial moter nudleus, stylohyoid
vestibular root of Bth nerve
alar plate of brainstemn
cerebral aqueduct

anterior semicircular duct
basHarartery

basal plate of brainstem

nu, brachium infericr colliettus
basinccipitat bone

cerebellum

o+
(]

Sp50;

[«c}

chp
{nF
oL

DLPAG
DMPAG

DPGi

EGL
ELD
Gi
H5CD

i
Int

central grey

charoid plexus

cuneiform nuclaus

dorsal nucieus of lateral lermniscus
dorsolatersl periaqueductal grey
dorsomedial perfagueductal grey
dorsal paragigantocellutar nu.
darsal saphe nuclaus

darsal tegmental nucleus

external gtanular fayer of Cb
endalymphatic duct
gigantocellular reticutar nucieus
horizontal semicircular duct
inferior colliculus

inferior carebellar peduncle
interposed deep cerebeliar nucleus

IRt

Is

Lat

1
L0Tg
It
LPAG
LPB
LPGI
LR4V
Ve
Mastoid
Mesen
Meten
MiTg
mif

— 0
intermediate reticular nucleus
isthmus.

lateral deep cerebellar nucleus
locus coerulens

Iaterodorsal tegmental nucleus
tateral lemniscus

lateral perlaqueductai grey
tateral parabrachial nueleus
iateral paragigantocefiular nu,
lateral recess of 4th ventricle
lateral vastibular nucleus
mastold process
mesencephalon
metencephalon

microzellular tegmental po.
medizl longitudinal fasciculus

madian nevroepithelium
medial parabrachial nucleus
medial vestibular nuclews
myelencephalon
parvicellulsr reticular nucleus
pontine neuron migration
parapyramidal nucleus
prepositus nucleus

raphe magnus nugleus
round window

saccule

superior colliculus

superior cerebellar artery
superior cerebellar peduncie
sulcus limitans

sofitary aucleus

spinal trigeminal tract

spinal trigeminal nucleus, oralis
spinal vestibular nucleus
stapedius muscle
sternomastaid musde
temporal bane, perrous
germinal trigone

transverse venous sinus
tympanic bulia

utricle (of inrer ear)

vestibular neuroepithelium
ventrolateral perlaqueductal groy




4N

4n

v
350l
9/10Gn
9/10n
10N
an
12N
12n
alar
Amb
Ag
ASCD

12-13

trochlear nucleus

trochlear nerve

4th ventricle

trigeminal-solitary transition zone
glossaphanmgealivagus ganglion
glossapharyngeal and vagus nerves
vagus nerve nucleus

vagus nerve

hypaglossal nucleus

hypeglossat nerve

alar plate of medulla

armbiguus nucleus

cerebral aquaduct

enteriar semicircular duct

bas
basal
BCcc

CCrus
G

chp
d4n
BLPAG
{IMPAG
OPGi
ECu
EGL
ELS

9/T0n,

ugF
o oms\w%n
10n .m.w..._@<

basilar arery

basal plate of meduila
basioceipital bone

cerebellum

common crus of semicircular ducts
central grey

choroid plexus

decussation of rochlear nerve
dorsolateral perizgueductal grey
dorsamedial perdagueductz! groy
dorsal paragigantocellular nucleus
external cuneate nucleus

axternat granular layer of cerebellum
endolymphatic sac

Gi
GV
HSCD

jugy

iom
IRt
JugF
)

LPAG
LPG
Mastoid
Mesen

L a

gigantacelivlar retloular nucleus
gigantocellutar reticular nu, ventral
hieyrizontal semicircular doct
inferlor colliculus

internad jugufar vein

inferior alivary nuciear complex
inferlor olivary migration
intermediate reticular nucleus
Jugular foramen

lateral lemniscus

lateral perdagueductal grey

lateral paragigantecetiular nucleus
masteld pracess

mesencephzlon

oe
ParP
PB
pnm
PSCD
ROb
RPa

metencephalon 5C
medial longitudinal fasciculus  scba
median reuroepithelium scp
maetial vestibular nucleus st
myelencephalon Soi
neuroepitheliem sol
actipital bane sp5
occipital artery Spsl
parietal plate Spvea
parabrachiat nuclear complex  TernpP
pontine migration trg
posterior semicircular duct s
raphe abscurus nucleus VLPAG

raphe pallidus nucleus

supertar collicetiues

superior cerebellarartery
superior cerebellar peduncie
sulcus fim#tans

solitary nucleus

solitary tract

spinal tigeminal tract

spinal tigeminal nu. interpolaris
spinal vestibulas nucleus
1ernporal bone, pateous
germina! trigone

transverse venous sinus
ventrolateral periaqueductal grey
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WP19-6

Amy
APir
AFT
Arc
BMP
ccx
p
Cx
D3v
Dien
]

denotes preciarsor of structure
amygdala

amygdalopiriform transition zone
antetjor pretectal nucleus

arcuale hypathalamic nucleus
basomedis! amygdatoid nu,, post.
compact cell zone of cortical plate
cerebral peduncle

cerebral cortex

dorgal 3rd veniricie

diencephalon

dersomedial hypothatarric sucteus

1

LI B e e e

.5

T T T T T T T T T

2

.0 25 30 a5

deep grey of supariar coiliculus
ethmuid thalamic nucleus

nu. of the flelds of Forel

fornix

fasciculus retraflexus
hippocampus

interrpediate zone of cortex
intermediate grey Iayer of 5C
later) amygdatold rucleus
fateral pasterior thafamic nucieus
faase packed zone of cortical plate
fateral ventricle

1.0

magnacell.nu. lat. hypothalamus
magnocell. nu. post, commissure
median eminence
mediatamygdaloid nu,, post.
medial forebrain bundle

medial geniculate nucleus
medial ternniscus

alivary pretectal nuclous
nucleus of the aptic tract

pl reticutar formation

posterior commissura
parafascicular thalamic nucleus

PH
Pl
Pir
PLCo
PLH
PMCo
PoT
PSTh
RCh
R5G
sC
scp

posterior hypothalamic nucleus
post.intralaminar thalamic nucleus
piriferm cortex

posterolateral cortical amyg. area
peduncular part of [aterat hypothal.
pesterpmed. cortical armygdala
posterigr thal nu., tianguiar
parasubthalamic nucleus
retrochiasmatic area

retraspleniat granular o

superlor colliculus

superior cerebeflar peduncle

i

Sth
5uG

Telen

VMHDM

subparafascicular thal. nucleus
subthalamic nucleus

superfictal grey supesior colllcidus
temparal cortex

telencephalon

primary visual cortex

_secohdary visual cortex

ventral third ventricle

ventromadial thalamic nucleus
ventromad. hypothal, nu, dorsom.
ventromed. hypothal. nw, venteelat.
20na incerta




WP19-7

3n
APT
Ag
bas
bic

p

Dk
DLPAG
DMPAG
DpG
ft

iF

InC
InG
Ifp
LPAG
mcp
Mesen
Meten
MG
m!
mif
MnR
mRt
PaR
pc
peer
PN

Pn

R

Fla»)
sep
SNC
SMR
5uG
tfp
VLPAG
VIMPAG
VTAR

cculomoter nerve

anlerior pretectal nucleus

zarebral aqueduct

basilar artery

brachiuen of inferior colliculus

cerebral pedunde

nueleus of Darkschewitseh

dorsulaterat periaquaductat grey
darsomedial periaqueductal grey

deep grey of supevior colliculus

fasciculus retrofiesars

interfascicular nucleus

imerstitial nucleus of Cajal
intermediate grey layer of superior colliculug
longitudinal fasciculus of pons

lateral periaqueducial grey

middle cerebeliar peduncle
mesencephalon

metencephalon

medial geniculate nucleus

medial lemniscus

mediat longitudinal fascicutos

median raphe nucleus

mesancephallc reticular formation
pararubral nucleus
posterior commissure
posterior cerebral artery
paramigral nuclaus of the VTA
pontine nuclei

red nucltus
suhcomimissural organ
superior cerebeltar peduncle
subistantia nigra, compact part
substantia rigra, reticular part
superficlal grey of superor colliculus
transverse fores of pons
ventrolaleral periaqueductal grey
ventramedial periagueductal gray
ventral tegmental area, rostral parg

#

JIN SN

T,

A

25




WP19-8

EL cgulomater nucieus
an trachlear nerve

SN motor trigeminad nucleys

Ag cerebral aqueduct P19
bas Dasilar artery

BIC nu. brachium inferlor calliculus

bie brachium inf, eolliculus

b cerebelium

OLPAG  dorsalaw perfagueductal grey

OMPAG  dorsamed. periagueductal grey - -

CR dorsal raphe nucleus PrCnf .00

EGL externtal granular layer of Cb 3 MiTy :

Gi gigantacellular reticutar nu.

il inferior cofficuius

icp Inferiar cetebellar peduncle

InG intermediate grey layer of 5C

isRt isthmlc reticular farmation

KF Kotiker-Fuse nucleus

1 fateral lempiscus

LPAG lateral perfaqueductal grey

LPB lateral parabrachial nucleus

150 laterst superior olive

Ma$s mesencephalic trigem. ny,

Mesen  mesenceghalon )
Meter  metencephalen '
MiTg microceltutar tegsmental ru, H
mif madial fongitudinal fasciculus H
MR median raphe nudeus i
MoCb  molecular fayer of the Cb ...‘
MPR medinl parabrachial auclous H
mAt mesencephalic reticular form'n .mu
M50 medial superior olive 3

£5 peritrigeminal zang

PEG parablgeminal nucleus

Px Purkinje ceft layer of Ch

PMnRR paramedian raphe nucleus

Pni ponting reticular nu,, caudal

pom pontine migration

PnO pontine reticular nucleus, aral I LA L B TNC N B LA I SNC N et Bt e e
Prs5 principat sensory ttigeminal nu. o 05 1.0 1.5 2.0 5 3.0 35
PrCnF  precunedferm area

sC superior colliculus

scha superior cerebeliar artery

scp superios cerebellar peduncle

3ps spinal tigeminal tract

Sus supratrigeminal nucleys -

SuG superficial grey of superior calficutus

SuVe superor vestibular nucleus

Tz nucleus of zapezoid bady

VLPAG  ventrolateral periaqueductal grey




WP19-10 & WP19-11

v
10N
12N
alar
Ambt
bas
basal
cC
Celv
Cu
7]

4th ventricle

vagus nerve motor nucleus
hypoglossal nucleus

afar plate of medulla

ambiguus nucleus, joose part

basilar artery

basal plate of medulla

central canal of spinal cord

central cervical nucleus

cuneate nuclays

cuneate fasciculus

external cuncate nucleus

gelatinous layer of caudal spinal trigeminaf nucleus
gracile nucleus

gracile fascicufus

intermediate zone of spinal cord
inferigr ofivary nuclear complex
inferior clivary migration
intermediate reticular nuckeus

lateral funiculus of spinal cord white matrer
Iateral recess of 4th ventricle

laterad reticufar nucleus

medullary reticular nucleus, dorsal
medullary reticutar nucleus, ventral
medial lemnisgus

medial vestibular nuceus
myelencerhalon

neurcepithelium

posterior inferior cerebellar artery
retroamblguus nucleus

raphe obscurus nucleus

suleus limitans

1y nucleus

sofitary tract

spinal tigetninal tract

spiral trigeminal nucleus, caudalis
spinal trigaminal rucleus, interpolaris
spinai vestibular nucleus

ventral funicuius of spinal cord white matter
ventral horn of spinai cord

L Geg-ngps

Py IntZ ..m_wmvﬂ. .c
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WP25-1 & WP25-2

"

AD
Al
ADL
ADM
44
Cl

x
CxP
LEn
£l

denoies precursor of structure
agranuler insular cartex, dorsal
agranular insular cortex, ventral
anterior olfactory nucleus, fateral
antetior alfactory nucleus, medizl
compact cell zone of cartical plate
claustrum

cerebral cortex

cortical plate

dorsal endopiriform nuclpus
externat plexiform layer of olfactory bilb

I

SubV Tt

4
'
1]
r
'
.
H
1
I
I
.

Fr
Gro

IPI
le
Ipz
v
M
mix
Mi
MO

frantarl cortex

granular cell layer of olfactory hi:tb
Interrmediate z2one of cortex
Internz] plexiform layer of olfactory butb
Tateral clfactory tract

loose packed zong of cortical plate
lateral ventrlcle

motor cortex

mzeginal zone of developing cortex
mitral cell layer of olfactary bufb
medial crbital cortex

ne
oN
oV
Fir
Bel,
Subv
Telen

nevroepithelium

alfactory nerve fibre layer of alfactory bulb

offactory ventricle of telencephalon

plriform cottex

prelimbic conex

subventricular layet of bulb, cortex, claustrurm and septum
telencephalon

vantral orbltal cortax



—
™~ pas -

denctes precursor of structure
accumbans nucleus, core
accumbens nucleus, shel!

anterinr cerabral artery

agranular insular cortex, dorsal
agranular insular cortex, ventra
compact cell zone of corzicat plate
caudate nucleus

cingulate cartex

chp
a
CPu

P
DEn
ec
Gl
Hi

choroid plexus

claustrum

<audate putamen (striatum)
cerebral cartex

cortical plate

dorsal endapiriform nucleus
axtemnal capsule

granular insular cortex
hippocampus

3

0

2.14

ic
1Cx

lo
Pz

v

mCr

internal capsule

intermediate zone of developing cortex
Indusium griseurn

lateral olfactary tract

faose packed zone of cortical plate
fateral septal nugleus

lateral ventsicle

motor cortex

marginal zone of developing cortex

MS
Nv
Plr
Pu

f

H
Subv
Telen
Tu
VEn

medial septal nucleus
navicular postefactory nudeus
pitlform cartex

putamen

rhinal fissure

primasy somalosensory cartex
subventrizular layer of cortex and striatum
telencephalon

offactory tubercle

ventral endopiriform nucleus
ventral pallidum



bsc
<Al
CA3

€z
Ce
chp
]
o]

denates precurser of structure
anterior cortical amygdaloid area
ahveus of the hippocampus.
amygdala

anreslor pretectal ni

arcuate hypethalamic nu.
primary augitory corex
basolateral amygdaloid nu,
basoredial amygdalaid nu.
arachium superier calficutus
field CA1 of hippocampus

field CA3 of hippocampus
compact celi zone of cortical plate
central amygdaloid nu.

choroid plexus

claustrum

central medial thalamic nu.

cp
CPu

Dien
DiG

hif
iCx

cerebral paduncle

caudate putamen (striatum)
cerebral corex

dersal 3rd ventricle

dersal hypathalamle area
dorsal endopiriform nu.
dentate gyrus
diencephalen

darsal {ateral geniculate nu.
dorsomedis! hypothalamic nu.
dorsa) subicylyum

fornix

fimbria of the hippacampus
fascicutus retroflexus
hippocampus

hippocampal fissure
intarmadlare 2cne of tortex

La
LR
LPW
pz
Al
MCPC
mCx
MeAD
Mesy
mib
m!
MPT
och
opl
or
pc

Pe

lateratl amygdaloid nu.

lat.post. thafamic nu, Jateral

lat. post. thalamic pu,, medial

loose packed zene of cortical plate
lateral ventricle

magnocel, hu, post.comm.
marginal zane of devefoping cortex
med, amyy, ., anteradorsal

med. amyg. nu, anteraventral
medial farebrain bundle

meddzal lemaiscus

medial pretectal ny.

apiic chiasm

aplic tract

nu.of the optic tract

pasterior commissure
perfventricular hypothal.nu

PF
PHD
Fir1
Pir2
PLCo
PLH

parafascicular thalamic nu.
past. hypothalamic area, dorsal
piriform cortex.layer 1

pisiform cortax, layer 2
posterclat. cortical amyg.area
peduncular pant of lat hypothal.
post, thalamic nuclear group
pregeniculate nu.

putamen

reuniens thalamic nu,

rhinal fissure

rhombold thalamic nu
refrosplenial granular ex
superior colliculus
subxemmissural organ
supraaptic nu. retrachiasmatic
stria terminalis

5TA
SubG
Subl
SubV
Te
Talen

TulH
Vi

vav
VED

VIAHDM
VMHVL
VELM

subthalamic nu,

bed nu, st, intraamygdatoid div.
subgeniculate nu.

subincertal nu.

subventricular layer of cortex
temporal cortex

telencephalon

tectal grey

tuberl region lat. hypothalamus
primary visual correx

secendary visual cartex

ventral third ventricle

ventral endapiriform nu,
venirgmedial thalamic nw
venwomed. hy. nu, dorsomedlal
ventromed. hy. nu., ventralateral
vertral posterior thalamic nu.
2ona incerta



Telen

WP25-6

AFT
Ag
Arcl
AreM
oz

p

x
Cien
DLPAG

DMPAG

denotes precursor of structure
anterior pretectdi nucleus
cerebral aqueduct

arcuate hypothaf, nu,, lateral
arcuate hypathal, nu, medial
compact cell zone of cortical plate
cerebral peduncle

carcbral cortex

diencephaton

dorsolateral perisqueductal grey
dersomedial hypothatamiz nu,
dersomedial periaqueducral grey

DpG
Dpwh
ot

FF
1Cx
inG
InWh
LEnt

LPAG

deep grey superior colficulus
deap white superior colliculus
dorsal terminal nucleus

fermix

fietds of Forel

lasciculus retrofloxus
intermactiate zone of cortex
intermediate grey layer 5C
intermediate white isyer SC
Isteral entorhinal cortex
lateral posterlor thatamic nucleus
lateral peraqueductal grey

g

Lih

MA3
MoPC
mx,
ME
MEnt
Mesen

MG
ml
mt

b

.
v
i
’

Jithoid nucleus

lateral ventricle

medial sccessory oculomotor pu.
magmocellular nw, post. commissure
rnarginal zane of developing cortex
median eminence

medial entorhinal ox
mesencephalon

mediaf farabrain bundie

medial geniculate nucleus

medial lernniscus

mamillothalarmic tract

mg
MTu

PIRE
PH
PHD
PLH
Prs
fe
SC
p

mamillotegmental tract

medial tuberal nucleus

optic nerve layerof sup, colliculus
o1 raticulat farmation

posterior hypothalamlic nu.
pust.hypothal. area, dorsal
pedunicufar part of laterl hypothal,
presubiculum

teunlens thalamiz nu.

superiar colliculus

superior cerebellar peduncle

subthalamic nuclays
subventricular isyer cartex
superiicial grey sup.col,
carsal temporal conex
telencephalon

ventral temporal cortex
primary visual cortex
secondary visual cortex
ventral third vertrlcle
zona incerta



WP25-7 a

EL]
an
v
5N
5Tr
778n
APT
g
bas
BIC
bic
b
<G
<ac
CLi

[

25-

SuG

InG™~

7 &WP25

oculormotor nuclets

trochlear nejve

4th ventricle

motar Wigeminai nucleus
+igemina! transitico zone
7/8th nerves

anterior pretectal nucheus
cerebral aqueduct

hasllae artery

nu. brachium mferior collicutus
brachitm inferior colliculus
cerebeifum

central grey

central nucieus of the inf colliculus
caudal finear nu.of the rsphe
cuneiferm nucleus

cerabral peduncle

Ok
DLL
DLPAG
DMPAG
DpG
Dpwh
bR
DTy
ECIC
EGL
Ew

Fl

Gi

icp
L
InG

P

nucleus of Darkschewitsch

dursal nu, of latera) lamniscus
detsolateral pariaquaductat grey
dersomedial periaqueducrst grey
deen grey of suparior colliculus
deep white of superior colliculus
dorsal raphe nucleus

dorsal tegmenta! nucleus
exterrad cortex of Inferler colliclus
external granular layer of Cb
Edinger-Westphal nocleus
floccuhas of carebollum
gigantoceliular reticutar nucleus
inferior cerebellar peduncle
intermead, nuL of the Iat. lermniscus
intermediate grey layer of the SC
interpeduncular nucleus

L3O
mcp
Me5
me5
Mesen
Meten
m

mif
MnR

\,

.
Aty
.

iCn

T T

0.5

Esthmie retieular formation
Kolliker-Fuse nucleus
laterodorsal tegmental nucleus
longitedinat fasciculus pens
lateral lemniscus

lateral periaqueductal grey
lateral parsbrachial nucieus
|ateral paragigantoceltular nu,
lateral superior clive

middle cerebellar peduncie
mesencephalic trigeminal nu,
mesencephalic tigeminal tract
mesencephalon
metenceghalorn

medial lemniscus

medial longiwdinal fasciculus
median raphe nucleus

1.0

MaCb
mRt
M50
Mve

FBG
PDYg
Pk
PMnR

PnC
ile]
PrsDM
Privi,
1At
Ris

RLi

T T T T T T T

1.5 20 25

molecudar layer of the Cb
mesencephalic reticular formation
medial superior olive

medial vestibular nucleus
neuroepithelium

parabigeminal nudeus
posterodarsal tegmentaf nucleus
Purkinje cell layer of cerebellum
paramedtan raphe nucleus

pontine auclei

portine reticutar nu,,caudal
pomtine reticular nuz., oral

principal sens. trigem. nu, darsomed,
principal sens, trigem. nw, ventrolat.
r1 reticular formation

retraisthinic nueleus

rostral inear nucleus (of midbrain)

SuVe

VMPAG

raphe obscurus nuclaus
reticulotegmentat nu. poss
supetior colliculus

suspesior eerebellar peduncle
substantia nigra

spinal trigeminal tract
supratrigeminal nuclens
subbrachial nudeus

supetfictal grey of sup, celliculus
superior vestihular nuclegs
niu.of trapezeid body

ventral cochlear nucieus

ventral nu.of laterst lernniscus
ventrotateral perjaqueductal grey
ventramed. periaqueductal grey
ventral periolivary nucleus
ventral tegmental area

zona layer af the sup.colliculus




WP
4y

550!

701

7Dl
70

Ath ventiicle
trigeminal-selitary transition zone
facial nu, dorsal Intermediste suhny,
facial me, dorsclateral subny,

facial nu,, dorsomedial subany,

faclal nu, lateral subnuy,

facie) nu,, ventral intarmediate subnu.
facial nu, ventromedial subry,
vagus nerve motor nu.

vagus norve

hypoglossal au,

alas plate of medulla

ambiguus nu, Joose part

cerebral agueduct

basitar arery

Basal plate

central canal

25-9, WP25-10 & W

2C
chp
ac
Crus]
csc
Cu
cu
oc
DPGH
ECC
ECu
EGL
Fl
Ges
Gi
Gr
Iep

P25-11

central cervical nudieus

choraid plexus

central nu. of the inf. callicutus
crus | of ansiform tabule
commissure of supericr colliculus
cuneate nucleus

cunedte fasciculus

dorsal cochiear nucleus

dersal paragigantocellular nudleus
extemnal eartex inferior collicutus
external cureate nutleus
external granular layar of Cb
Pocculus of cerebellum
gelatinous layer of caudai 5ps
gigartocellular reticulsr nu,
graclie nucleus

inferiar cerebatiar peduncle

MdD

Med
Mesen

P25

T T Ty

interposed deep cerebalfar nu,
infericr ofive, dorsal nucleys
inferior alivary neuron migration
inferior olive, principal p,
infetior elive, ventral nu,
Intermediate retigular nu.
lateral deep cerebellar ny,
lateral funicwiss

lateral paragigantoceliular nu,
Iateral recess of 4th ventricle
lateral reticular nuclpys

lateral spina) aucieys

lateral vestibulospinal tract
medullary reticuiar o, dorsat
medullary reticular nu., ventral
medial daep cerebellar nuclaus
mesencephalon

metencephalon

medial lemniscus

medial longitudinal fasclcutus
median access, nu. 5f medulla
malecular layer of the Cb
medial vestibular nucleus
med.vestih, nu, magnocellylar
medd, vestib. by, parvicellutar
myelencephalon
neuroepithelium
periaqueductal gray
paraflocculus

Purkinje cell layer of cerebalium
prepositus mucleus

nuclaus of Rofler

raphe obscutus nuclaus

raphe pallidus nueleys

SpsC

Spva

VH
vsC

superior collicuius
stperfor cerebsllar peduncle

sulcus limitans

solftary nucieus

sofitary tract

spiral tigeming tract
spimaltrigeminal nu., caudafis
spinal trigeminat mi Intempeolaris
spitsaltrigaminal nu, osalis
spingf vestibular nu.

ventral cachlear nu,

ventral funiculus

ventral hom of spinal card
ventral spinacerebetlar tract



