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Preface

A combined MRI and Histology Atlas of the Rhesus Monkey Brain in Stereotaxic Coordinates (2nd edition) is designed to provide an easy to use “RESOURCE” / “REFERENCE” for anatomical, and physiological studies in macaque monkeys, and in functional-imaging studies in human and nonhuman primates using fMRI and PET.

The key features of the second edition:


1. The first rhesus monkey brain atlas with horizontal, coronal, and sagittal planes of sections, derived from the same animal.

2. Shows the first detailed delineations of the cortical and subcortical areas in horizontal, coronal, and sagittal planes of sections in the same animal using five different staining methods (Nissl and immunohistochemistry for parvalbumin, calbindin, calretinin, and a non-phosphorylated epitope of a neurofilament protein [SMI-32]).

3. Horizonal series illustrates the dorsoventral extent of the left hemisphere in 47 horizontal MRI and photomicrographic sections matched with 47 detailed diagrams (Chapter 3).

4. Coronal series presents the full rostrocaudal extent of the right hemisphere in 76 coronal MRI and photomicrographic sections, with 76 corresponding drawings (Chapter 4).

5. Sagittal series shows the complete mediolateral extent of the left hemisphere in 30 sagittal MRI sections, with 30 corresponding drawings (Chapter 5). The sagittal series also illustrates the location of different fiber tracts in the white matter.

6. Individual variability - provides selected cortical and subcortical areas in threedimensional MRI (horizontal, coronal, and sagittal MRI planes). For comparison, it also illustrates similar areas in coronal MRI section in six other monkeys (Chapter 6).

7. Vasculature - This edition maps the corresponding location of all major blood vessels in horizontal, coronal, and sagittal series of sections, derived from the in-vivo MR images.

8. Provides updated information on the cortical and subcortical areas, such as architectonic areas and nomenclature, with references, in chapter 2.

9. Illustrates the sterotaxic grid derived from the in-vivo MR image, so it is free from shrinkage.
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Comments

To the second edition (see the cover for other comment)

The second edition of this beautifully detailed atlas of the macaque monkey brain has built on the quality of the first edition to provide an even more useful and impressive reference. The addition of sagittal sections, in addition to coronal and horizontal sections, and the indication from MRI sections of variability between individuals give the atlas further depth. The indication of major blood vessels should also be very useful to anyone doing neurosurgery on monkeys. An excellent atlas has become still better.

--Dr. Joseph L. Price, Washington University in St. Louis

This new edition is awesome. It is a “must have” for any neuroscientist doing monkey research.

--Dr. Leslie G. Ungerleider, NIMH-NIH

To the first edition

“The strengths of the atlas are the use of three planes of view, and the comparison of different histological preparations with fMRI images.”

--Dr. Jon Kaas, Vanderbilt University, Nashville TN

“To discover the secrets of perception, memory, action, and consciousness, we must be able to navigate the secret passageways of the nervous system. In a lovingly illustrated work, Saleem and Logothetis provide high-resolution charts at an unprecedented level of detail that may well rival the effect of Brodmann’s maps of the primate brain.”

--Dr. Christof Koch, California Institute of Technology (Caltech)

“A magnificent contribution to neuroscience from Saleem and Logothetis - an up-to-date, comprehensive, and wonderfully detailed view of the primate brain that no functional neuroanatomist can afford to be without.”

--Dr. Mortimer Mishkin, NIMH, NIH

“This is an extraordinarily detailed and comprehensive atlas of the macaque monkey brain. The figures are beautiful and very clear; the inclusion of sections stained with three staining methods, and their correlation with high-resolution MRI scans gives the atlas depth and validity. It should be widely used, and is likely to become a standard.”

--Dr. Joseph L. Price, Washington University in St. Louis

“Simply excellent! This much needed atlas is meticulous and clear, and a brilliant exposition of the basic anatomical relationships of the macaque brain. It will be a treasured reference and guide for both experts and beginners over a wide range of research areas.”

--Dr. Kathleen S. Rockland, Riken Brain Science Institute, Japan

“Here I have found a unique combination of histology sections and high-resolution MRI in the same macaque brain. The images are excellent. This book will be useful for researchers using macaque monkeys as well as those referring to the monkey brain from comparative view point.”

--Dr. Keiji Tanaka, Riken Brain Science Institute, Japan

“…a comprehensive atlas rich in structural, histological, and functional detail. An absolute must for all neuroscientists navigating the rhesus monkey brain.”

--Dr. Leslie G. Ungerleider, NIMH-NIH

“Our ability to decipher the intricate circuitry and function of the primate brain depends upon accurately localizing experimental data to particular spatial coordinates and to particular architectonic subdivisions revealed by postmortem histochemistry. This atlas of the macaque brain will serve as a valuable resource to the neuroscience community because it combines detailed architectonic maps with high-resolution structural MRI that preserves information about spatial coordinates.”

--Dr. David C. VanEssen, Washington University in St. Louis

Book Reviews

see the on-line link below for the full review

“Any language, in order to be alive, must be used competently and comfortably by an engaged community. The Saleem and Logothetis atlas, which itself has resulted from an active interdisciplinary dialogue, is an excellent example of what can be done across levels and should become a standard classic.”

--Kathleen Rockland, RIKEN Brain Science Institute, Japan,

“Beyond hot-spots”, Frontiers in Neuroanatomy, 22 May 2008, http://www.frontiersin.org/neuroanatomy/10.3389/neuro.05.003.2008/full

“A nice feature of this atlas — particularly for general pathologists—is that nonabbreviated labels have been applied to major neuroanatomic regions within the stained sections. This feature should prove to be particularly helpful to microscopists who may not have strong foundations in neuroanatomy.”

--Robert H. Garman, Consultants in Veterinary Pathology, Inc. Murrysville, PA

Vet Pathol (2007); 44: 558-561 http://vet.sagepub.com/content/44/4/558
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This MR image is the same one as shown on the left side but it is
ilustrated with grid. The exact size of the grid, orientation of the slice,

the ear bar zero and AC-PC line are also indicated.

The drawing shows the detailed architectonic subregions of the cortical and

subcortical areas, mapped on the sagittal plane of section.
this section (sagittal series) is based on the in-

The drawing of

ivo MR image shown on the

left, but the architectonic information mapped on this section (sagittal series)
is obtained from the coronal and horizontal histology sections (see materials

and methods).
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The drawing shows the detailed architectonic subregions of the cortical and
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Tocation and orientation of this section are matched with the MR image shown
‘on the left. Thus the final size of the drawing matches the in-vivo MRI.
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12-13, 81-82. 131
16-21, 91-93. 130-133, 185
30-40, 98-109. 127-130
94-96

26-29, 89-91, 146-150
83-85

91-96, 124-125
138-149

83-85, 124-125

18-25, 50-67. 126-137
77-79.124-125

94-96

22-26, 73-77

29-37. 97-102. 133-142
27-35, 98-102, 137-145, 175
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Abbreviation

oc
olfs
Opt
oT

ots

Pa
PAC
PAC2
PAC3
PACo
PACs
PAG
paraS
PCA
Pen
PE
PEa
PEc
PEci
PF
Pf
PFG
PG
PGa
PGm
PI

PIP
Pir

PL

PL

PM

pm
pmts
PN

PO

pos
PrCO
preS
PreSMA
proS

ps

pspd

Structure

nucleus accumbens, core
nucleus accumbens, shell

nucleus basalis of Meynert

nucleus of the lateral olfactory tract
nucleus reticularis tegmenti pontis

optic chiasm
olfactory sulcus

caudal inferior parietal lobule area (or 7a)
olfactory tubercle

optic tract

occipitotemporal suleus

pulvinar
paraventricular nucleus
periamygdaloid cortex (or PAC2, 3, 0, )
periamygdaloid cortex 2
periamygdaloid cortex 3
periamygdaloid cortex o
periamygdaloid cortex. sulcal portion
periaqueductal gray
parasubiculum
posterior cerebral artery
paracentral nucleus

rior parietal lobule area (o

» parietal lobule area (or
superior parietal lobule area (cingulate sulcus)
rostral inferior parietal lobule area (or Th)
parafascicular nucleus

rostral inferior parietal lobule area (or 7h)
caudal inferior parietal lobule area (or 7a)
sts fundus/dorsal bank area

medial parietal area (or 7m)

inferior pulvinar

parainsular area

posterior intraparietal area

piriform cortex

lateral pulvinar

paralaminar nucleus in amygdala

medial pulvinar

polymorphic layer

posterior middle temporal sulcus

pontine nuclei

parieto-occipital area (or V6/V6AY)
parieto-occipital suleus

precentral opercular area

presubiculum

presupplementary motor area
prosubiculum

principal sulcus

posterior supraprincipal dimple
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14-17, 72-76. 125-128

13-15, 80-87. 126-133
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23-26, 81-88
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76-77,.128-129
78-81

5

76-81,128-129

91-98, 124-125

8-18, 86-89, 131-132
10-14, 86-89. 124-130
20-21, 81-86. 124-126
37-45, 88-99, 130-143, 171
35-44, 87-102, 128-143, 172
40-47, 98-107. 124-133
43-45, 98-99, 127-128
28-35, 87-92, 144-149
20-21. 88-91, 124-125
34-40, 89-94, 142-146
35-41, 94-98, 140-145
9-29, 76-96, 138-142
29-43, 96-106. 124-127
92-94, 132-134

. 76-82, 138-142

. 103-105, 130-132
. 72-76, 130-134

. 92-96, 130-134
77-81.130-131

23-26, 92-96, 127-131, 183
84-85

15, 97-101, 147-152
92-98, 124-125

30-38, 106-110. 124-129
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13-16, 68-74, 138-144
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7-18, 82-98, 136

23-30, 48-69, 127-140
130-132
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Abbreviation

BA
Bi
Bme
Bpc
bsc

CST

DG
dIPAG
DMH
dmPAG
dob

DP

DR

EC
ec
ECL
EI
ELc

Structure

basilar artery

basal nucleus of amygdala, intermediate subdivision
basal nucleus of amygdala, magnocellular subdivision
dala, parvicellular subdivision

basal nucleus of a
brachium of superior colliculus

CA1 subfield of hippocampus
CA?2 subfield of hippocampus

CA3 subfield of hippocampus

CA4 subfield of hippocampus

capsule of the anterior nuclei

calcarine suleus

cerebellum

corpus callosum

caudate nucleus

central dorsocellular nucleus

central nucleus of amyedala

cingulum bundle

central inferior nucleus

central intermediate nucleus

cingulate sulcus

caudal lateral. belt region of the auditory cortex
central lateral nucleus

claustrum

central latocellular nucleus

caudomedial. belt region of the auditory cortex
centromedian nucleus

anterior cortical nucleus

collateral sulcus

posterior cortical nucleus

cerebral peduncle

caudal parabelt region of the auditory cortex
central sulcus

central superior lateral nucleus

cortico-gpinal tract

dentate gyrus

dorsolateral periaqueductal gray
dorsomedial hypothalamic nucleus
dorsomedial periaqueductal gray
dorsal occipital bundle

dorsal prelunate area

dorsal raphe

entorhinal cortex, caudal division
external capsule

entorhinal cortex, caudal limiting division
entorhinal cortex, intermediate division
entorhinal cortex. lateral division (caudal part)

Figures

1-10. 90-98
77-81.132-133, 178
11-12, 79-81. 132-133
77-81.132-133
93-95, 128-131

7-18. 82-98, 136-140
7-19. 82-97, 137-140
10-17. 82-98. 128-139
8-17. 83-97, 130-137
26, 82-83

20-39, 98-123. 124-140
6-24, 99-116, 124-145
23-30, 62-96, 124-130
11-29. 65-98. 124-131, 179
22-25. 83

13, 81-82

125-131

85-87

23-24, 84-88

23-47, 51-100. 124-129
30-31. 92-95, 145-148
25-26, 87-91, 127-128
8-24, 9. 134-140
22, 81-82

31, 89-95, 138-142
21-24, 87-91, 126-128
13-14, 77-80. 129-131
17-25,105-117, 125-137
12,82

83-91, 124-130

21-29. 86-93, 150-152
23-46. 80-91, 125-150
86-89, 125-127

95-98, 124-128

8-19. 84-97, 130-138
93-96

80-82. 126

93-96

125-138

35-43, 103-108, 131-140
94-96

3-10. 83-87. 128-133, 159
136-140

86-89, 130-132

4-7, 80-82, 128-132
80-82
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Abbreviation

ELr
emec
EO
ER

F1
F2
F3
F4
F5
F6
F7
faf
feme
fof
fr
FST

GPe
GPi

Tam

ica
ICA
Icp
1d
Ig
I
1IN
ilf
ios
[Pa

Structure

entorhinal cortex, lateral division (rostral part)

extreme capsule
entorhinal cortex. olfactory division
entorhinal cortex, rostral division

fornix
agranular frontal area F1 (or 4)

agranular frontal area F2 (or 6DR/6DC)
agranular frontal area F3 (or SMA)
agranular frontal area F4 (or 4C/6Va/6Vb)
agranular frontal area F5 (o 6Va/6Vh)
agranular frontal area F6 (or preSMA)
agranular frontal area F7 (or 6DR)

fibers of the arcuate fasciculus

fibers of the extreme capsule
fronto-oceipital fasciculus

fasciculus retroflexus

floor of superior temporal area

gustatory cortex
globus pallidus, external segment
globus pallidus, internal segment

hippocampus
hippocampal fissure
habenular nucleus

lateral habenular nucleus
medial habenular nucleus

intercalated nucleus
agranular insula

intermediate agranular insula area
lateral agranular insula area

medial agranular insula area
posterolateral agranular insula area
posteromedial agranular insula area
inferior colliculus

internal capsule, anterior limb
internal carotid artery

internal capsule, posterior limb
dysgranular insula

granular insula

third cranial nerve nulei (oculomotor)
oculomotor nerve (cranial nerve)
inferior longitudinal fasciculus
inferior occipital sulcus

avea IPa (sts fundus)

Figures

76-79, 132
133-142
3.76-81,128-129
3-5, 76-79. 128-132

. 124-125
. 124-146
. 125-141
. 124-127
77.138-148
. 135-148
. 124-127
35-39, 62-66, 125-130
132-138
129-135
131-134
88-90

18-28, 94-99, 138-143

. 139-142, 166
. 129-135, 181
. 129-133, 181

5-6

83-86. 130-132
24-25

90-91, 125
89-91, 124

. 139
. 131-137
. 133-141

3 74.131-132
18-20, 98-99. 124-128, 187
20-26. 70-80, 128-132

7.124-137
20-26, 81-87. 126-136
15-25, 75-87. 140-144
21-26, 76-88, 138-143
91-95
88-90
126-150

16-26, 97-117, 130-152
8.18. 76-94, 138-145
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Abbreviation

VPLo
VPM
VPMpe

zic

Structure

ventral posterior lateral oral nucleus
ventral posterior medial nucleus
ventral posterior medial nucleus, parvicellular division

zona incerta

Figures
20-21, 88, 130133

20-24, 87-90, 126-129
85-89, 128-129

83.87.127-129
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Abbreviation

pt
pu
pulo
PVN

sas

sc
SCA
SCN
scp
scpx
ST
STI
SIF T
I TT
SIf T1T
Sm
SMA
SN
SNe
SNr
SON
sped
spocd
spt
ss
sth
STGr
STN
sts
Sub

TAa
TEa

Structure

parataenial nucleus

putamen

pulvinar oralis nucleus
paraventricular hypothalamic nucleus

reticular nucleus
rostral, core region of the auditory cortex

reunions nucleus

retroinsula

rostromedial, belt region of the auditory cortex
rostromedial tegmental nucleus

red nucleus

rostral parabelt region of the auditory cortex

rhinal suleus

rostrotemporal. core region of the auditory cortex
lateral rostrotemporal, belt region of the auditory cortex
medial rostrotemporal, belt region of the auditory cortex
rostrotemporal (“p” refers to polar)

spur of the arcuate sulcus
subcortical bundle

superior colliculus

superior cerebellar artery

suprachiasmatic nucleus

superior cerebellar peduncle

superior cerebellar peduncle decussation
substantia innominata

secondary somatosensory area

superior longitudinal fasciculus. subcomponent I
superior longitudinal fasciculus. subcomponent IT
superior longitudinal fasciculus. subcomponent ITT
stria medullaris

supplementary motor area

substantia nigra

substantia nigra pars compacta

substantia nigra pars reticulate

supraoptic nucleus

superior precentral dimple

superior postcentral dimple

septum

sagittal stratum

striatal bundle

rostral superior temporal gyrus

subthalamic nucleus

superior temporal suleus

subiculum

sts dorsal bank area
ats ventral bank area

Figures

81-87.124-125
11-25, 68-90. 127-140, 180
89-91, 128-129
77-82,124-125

. 81-95, 125-134

. 79-88, 144-146, 158
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. 144-145, 158
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91

84-90, 125-129
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78-79.126-127
41-42, 76-80, 130-132
43-46, 126-135

72

129-143

130-135

8-16, 74-82, 145-150
16-18, 83-88. 127-129
2-44,72-106, 133-152
7-21, 82-98, 131-135

7-29. 75-9;
4-18.

. 143-150
4. 138-147
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TEad
TEav
TEm
TEO
TEpd
TEpv

v

V1
V2
v23a
v23b
V3A
v3d
V3v
V4
Vit
Viv
V6
V6Ad
V6Av
VA
VAme
VbA (or VbAs)
vdb
VIP
VLe
VLm
VLo
vIPAG
VLps
VMH
VP
VPI
VPLc

Structure

dorsal subregion of anterior TE

ventral subregion of anterior TE

sts ventral bank area

area TEO

dorsal subregion of posterior TE

ventral subregion of posterior TE

avea TF of the parahippocampal cortex
area TFO of the parahippocampal cortex
agranular part of the temporal pole

dorsal temporal pole

dyseranular part of the dorsal temporal pole
granular part of the dorsal temporal pole
sts part of the temporal pole

ventral temporal pole

ventral dysgranular part of the temporal pole
ventral granular part of the temporal pole
area TH of the parahippocampal cortex
thalamic bundle

habenular interpeduncular tract

sts dorsal bank area

temporo-parietal area

ventral tenia tectum

uncinate fasciculus

visual area 1 (primary visual cortex)
visual area 2

subregion of posterior cingulate cortex
subregion of posterior cingulate cortex
visual area V3A

visual area 3, dorsal part

visual area 3, ventral part

visual area 4 (dorsal part)

V4 transitional area

visual area 4, ventral part

visual area 6 (or PO)

visual area 64, dorsal division

visual area 6A, ventral division (or PO)
ventral anterior nucleus

ventral anterior nucleus, magnocellular division
vertebral artery (arteries)

nucleus of vertical limb of diagonal band
ventral intraparietal area

ventral lateral caudal nucleus

ventral lateral medial nucleus

ventral lateral oral nucleus
ventrolateral periaqueductal gray
ventral lateral postrema nucleus
ventromedial hypothalamic nucleus
ventral pallidum

ventral posterior inferior nucleus
ventral posterior lateral caudal nucleus
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38
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37
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