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Drugs Used in Psychiatry

This guide contains color reproductions of some commonly prescribed psychotherapeutic drugs. This guide mainly illustrates proprietary tablets
and capsules. A T preceding the name of a drug indicates that other doses are available. Check directly with the manufacturer. (Although the
photos are intended as accurate reproductions of the drug, this guide should be used only as a quick identification aid.)
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COLOR PLATE 1.13-7.  Stress and bidirectional neural-immune interactions. (a) Activation of NF-« B through toll-like receptors (TLRs) during immune
challenge leads to an inflammatory response including (b) the release of proinflammatory cytokines, TNF-, IL-1, and IL-6. (c) These cytokines, in turn,
access the brain via leaky regions in the blood-brain barrier, active transport molecules, and afferent nerve fibers (e.g., sensory vagus), which relay
information through the nucleus tractus solitarius (NTS). (d) Once in the brain, cytokine signals participate in pathways known to be involved in the
development of depression, including: (i) altered metabolism of relevant neurotransmitters such as serotonin (5HT) and dopamine (DA), (ii) activation
of CRH in the paraventricular nucleus (PVN) and the subsequent production and/or release of ACTH and glucocorticoids (cortisol), and (iii) disruption
of synaptic plasticity through alterations in relevant growth factors (e.g., brain-derived neurotrophic factor [BDNF]). (e) Exposure to environmental
stressors promotes activation of inflammatory signaling (NF-«B) through increased outflow of proinflammatory sympathetic nervous system responses
(release of norepinephrine [NE], which binds to the & [@AR] and B [BAR] adrenoceptors). (f) Stressors also induce withdrawal of inhibitory motor
vagal input (release of acetylcholine [Ach], which binds to the a7 subunit of the nicotinic acetylcholine receptor [@7nACRh]). (g) Activation of the
mitogen-activated protein kinase pathways, including p38 and Jun N-terminal kinase (JNK), inhibit the function of glucocorticoid receptors (GRs),
thereby releasing NF-xB from negative regulation by glucocorticoids released as a result of the hypothalamic-pituitary-adrenal (HPA) axis in response
to stress. (From Trends in Immunology, 27, Raison CL, Capuron L, Miller AH, Cytokines sing the blues: inflammation and pathogenesis of depression,
24-31, 2006, with permission from Elsevier.)
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COLOR PLATE 1.15-24. Topographic quantitative electroencephalog-
raphy map of theta absolute power (z score departures from normative
database mean). The patient is a male 24 years of age with a closed head
injury. The focus of increased theta voltage is at the locus of an earlier
head injury that occurred about approximately 2 years before the record-
ing. This was an unexpected finding. After recording and quantification,
the color bar scale was adjusted to maximize the bull’s-eye localization
effect. Theta voltage was also elevated to a lesser extent over a wide,
right frontal area and even spread somewhat across the midline. Theta
relative power (not shown) was also elevated over the right frontal re-
gion, but mapping did not produce a sharp relative power focus at the
locus of injury. Important note: A very sharply defined bull’s eye can also
be produced by artifact from a faulty electrode, and it is imperative to
monitor electrical impedance and check the integrity of the electrode in
the event that deviant activity appears confined to only one lead with no
spread to adjoining electrodes.

Disgust

Anterior Insula

COLOR PLATE 1.22-4. Emotional facial expressions'. In the 1960s,
Paul Ekman demonstrated that facial expressions of emotion are universal
and thus, presumably, biological in origin as Charles Darwin once theo-
rized (Ekman & Friesen, 1975). Since Ekman’s discovery, photographs of
emotional expressions have been widely used in psychological research
to understand how people recognize another’s emotions. Neuroimaging
research has focused on two areas that are involved in emotion recog-
nition: (A) The amygdala, known to be involved in fear conditioning, is
most active when recognizing fear compared to other facial expressions
(Whalen, 1998). (B) The anterior insula, associated with taste process-
ing, subserves the recognition of another’s disgust (Calder, Lawrence, &
Young, 2001).

'Development of the MacBrain Face Stimulus Set was overseen by Nim
Tottenham and supported by the John D. and Catherine T. MacArthur
Foundation Research Network on Early Experience and Brain Develop-
ment.

COLOR PLATE 1.23-2.

Statistical activation map of the contrast between participants’ judgments of their own feelings about variably evocative

scenes and their judgments of whether these same scenes appear to be indoors or outdoors (n = 24 normal participants). Relatively greater activation
is commonly seen in the dorsal medial prefrontal/paracingulate (a) and posterior cingulate/retrosplenial (b) regions in such experimental tasks, where
attention to subjective states is of primary interest. Other experimental data suggest that the medial prefrontal region may be more significant for the
instrumental aspects of self-reflection, while the posterior medial cortex may be more significant for experiential (including memory-related) aspects
of self-reflection. These regions are also part of a network of brain regions that “deactivate” during the performance of a wide variety of demanding
cognitive tasks (e.g., mental arithmetic), which has led to the suggestion that this network subserves a “default mode” of brain functioning that is
self-referential (ranging from body-monitoring to reflection on an individual’s past and future states). (See Gusnard DA, Akbudak E, Shulman GL,
Raichle ME: Medial prefrontal cortex and self-referential mental activity: Relation to a default mode of brain function. Proc Natl Acad Sci U S A.

2001;98:4259.)



COLOR PLATE 2.5-1.
Phineas Gage trauma showing the trajectory of the penetrating rod in-
juring the left orbital and ventromedial prefrontal cortices. (From Ratiu
P, Talos IF: N Engl ] Med. 2004;351:e21, with permission.) (For another
picture of Phineas Gage, see Fig. 1.23-1 on p. 356.)
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COLOR PLATE 2.8-1. Human immunodeficiency virus viral particle
with its lipid envelope. (Courtesy of Milan V. Nermut, M.D., Ph.D., D.Sc.)

COLOR PLATE 2.9-1. Single-photon emission computed tomography
(SPECT) scan demonstrating multiple areas of decreased blood flow in a
Lyme patient (L) compared to a healthy control (R).

COLOR PLATE 2.14-11.

A 38-year-old woman with neuroacanthocy-
tosis who first presented with adolescent obsessive-compulsive symp-
toms prior to adult-onset seizures and chorea. Blood smear showing
characteristic red cell acanthocytes.



COLOR PLATE 2.14-21. Reversibility in
Hashimoto’s encephalopathy. Single photon
emission computed tomography (SPECT)
showing gross global hypoperfusion in all
nonoccipital regions in a 59-year-old woman
with rapidly progressive cognitive impairment
and myoclonus, with Mini-Mental State Ex-
amination (MMSE) score of 20 (top) and after
significant clinical improvement 6 weeks later,
when MMSE score was 27 (bottom). (From
Forchetti CM, Katsamakis G, Garron DC: Au-
toimmune thyroiditis and a rapidly progressive
dementia: Global hypoperfusion on SPECT
scanning suggests a possible mechanism.
Neurology. 1997;49:623, with permission.)
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COLOR PLATE 7.9-4. Group average topographic images of selected neurometric variables (columns) across different clinical populations (rows).
Columns, left to right: (1) absolute power (microvolts squared) in the alpha frequency band; (2) relative power (%) in the theta band; (3) relative power
(%) in the beta band; (4) interhemispheric coherence (% synchronization) in the alpha band; and (5) mean frequency of total spectra of the EEG (Hz).
(Left) Row 1, Normal individuals not used to construct the norms (N = 181); Row 2, Unipolar patients in depressed state (N = 89); Row 3, Bipolar
patients in depressed state (N = 38); Row 4, Chronic schizophrenic patients, nonmedicated >3 months (N = 26); Row 5, Chronic schizophrenic
patients, currently on medication (N = 93). (Right) Row 1, Drug-free baseline data in obsessive—~compulsive disorder (OCD) patients who go on to be
selective serotonin reuptake inhibitor (SSRI) responders (N =37); Row 2, Drug-free baseline data in OCD patients who go on to be SSRI Non-responders
(N =18); Row 3, mild cognitively impaired (MCI) elderly patients with a GDS staging of 3 (N = 64); Row 4, Alzheimer’s disease (AD), with GDS
staging of 4-6, (N = 108); Row 5, Children with attention-deficit/hyperactivity disorder (ADHD) (N = 100). The color scale is proportional to the
significance of the deviation from age-expected normal values, with black, no departure; blue to light green, deficits; and red to yellow, excesses.
Statistical significance of entry for any group can be estimated by multiplying the value of the indicated hue on the Z score color bar by the square
root of the group N.
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COLOR PLATE 7.9-6. Three-dimensional low-resolution electromagnetic tomographic analysis (LORETA) image of a “dissolved brain” of a patient
with AD, after removal of all voxels with a Z score less than 3.29 (p <.001). The maximum theta excess (dark red shading, 4.3 Hz) relative to
age-expected normal values is in the hippocampal and parahippocampal regions, while the frontal cortex (Brodmann area 27) reveals a minimum

beta deficit (blue, 17 Hz).



Group Average sLORETA Images for
Maximal Theta Frequency at Baseline for NL/SCI
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COLOR PLATE 7.9-9. Group average low-resolution electromagnetic tomographic analysis (LORETA) images (N = 5 in each group) of the regions
displaying a maximal excess of theta activity at baseline for three different groups (N =5 in each group) of elderly patients with only subjective
complaints of impairment (SC), all diagnosed as GDS 2, with no demonstrable neurocognitive deficits, who upon long-term follow-up (5 to 7 years)
were found to show: Top row, no change; middle row, decline to mild cognitive impairment (MCI); bottom row, conversion to Alzheimer’s disease
(AD), with GDS 4-6 and substantial impairment. The images in each row, from left to right, depict transaxial, sagittal, and coronal slices automatically
selected to intersect at the coordinates of the voxel that had the most deviant standard score for excessive theta activity (4.3 Hz). Each voxel is
color-coded for the statistical significance of excess theta in standard scores, with hues ranging from red to yellow as significance of abnormality
increases. Regions of increasing abnormalities include hippocampus, parahippocampus, and parietal-temporal cortex, as also indicated in other brain

imaging methods.
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COLOR PLATE 7.9-10. From top to bottom, each row depicts group average quantitative electroencephalography (QEEG) variable resolution
electromagnetic tomographic analysis (VARETA) images of selected sagittal slices from the six subtypes (1-6) of psychotic patients identified by cluster
analysis of a population of 377 psychiatric patients, all of whom were psychotic. Each cluster contained patients who had received a variety of fourth
revised edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR)/tenth edition of the International Statistical Classification
of Diseases and Related Health Problems (ICD-10) diagnoses, including alcoholism, depression, and chronic medicated, unmedicated, and never-
medicated first-episode schizophrenia (see text). (Left) Sagittal slices depicting the anatomical regions that had the maximum excessive activity are
shown, and (right) the corresponding slices with the most deficient activity, with the corresponding most deviant very narrow band (VNB) spectral
frequencies of each subtype indicated at the right side of each set of slices, are shown. Note that the most deviant excessive frequencies (Hz) of the six
clusters (left) cover a wide range, 7.0, 16.77, 5.85, 7.41, 8.58, 6.63 Hz, and were found in a diverse set of brain regions, suggesting a variety of putative
upregulated neurotransmitters, while the most deficient frequencies were within a very narrow range, 11.31, 10.92, 10.53, 10.92, 10.92, 12.09 Hz,
and were found in a very consistent set of brain regions, suggesting a very small set or possibly even a single downregulated neurotransmitter. The
deviation from normative values of every voxel in each slice is color-coded proportional to standard scores, with the appropriate hues corresponding
to the color bar that is shown below. Note that the statistical significance of the hues of each voxel can be estimated by multiplying the Z score of
the corresponding value from the color bar (and the palette range is indicated for each row by: *, +1.0; **, £2.0; ***, +2.5) by the square root of the
cluster size N, where: Clus 1, N=53; Clus 2, N=93; Clus 3, N=65; Clus 4, N=24; Clus 5, N=110; Clus 6, N = 32. Thus, all voxels colored
other than gray in these slices are extremely deviant from normative values, with a minimum p <.001.

COLOR PLATE 12.7-5. Segmentation is a method whereby each voxel
(volume of a pixel) in an image, or set of images, is assigned to a tissue class
based on signal intensity information and neighboring voxels. On the top
left is a proton density (PD) weighted image and on the top right is a T2-
weighted image that shows good contrast between brain and cerebrospinal
fluid (CSF). Information from both images is combined to segment the brain
into gray matter (gray), white matter (yellow), and CSF (blue). (Created
using three-dimensional slicer: http://www.slicer.org/.)




COLORPLATE12.7-8. Three-dimensional reconstruction based on dif-
fusion data acquired on a 3-T General Electric scanner, Department of
Radiology, Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA. Diffusion tensor imaging (DTI) image shows major long
fiber tracts of the brain. (Courtesy of Hae-Jeong Park, Ph.D., at the Labo-
ratory of Molecular Neuroimaging, Department of Diagnostic Radiology,
Yonsei University College of Medicine, Seoul, South Korea.)

COLOR PLATE 12.7-9. Three-dimensional image reconstructed based
on diffusion data acquired on a 3-T General Electric scanner, Brigham
and Women’s Hospital, Harvard Medical School, Boston, MA, which
shows several major white matter fiber bundles identified through dif-
fusion tensor imaging: Fornix (magenta), right Cingulum (green), right
inferior longitudinal fasciculus (yellow), right uncinate fasciculus (blue),
corpus callosum (orange). (Courtesy of Sylvain Bouix, Ph.D., Psychia-
try Neuroimaging Laboratory, Department of Psychiatry, Brigham and
Women'’s Hospital, Harvard Medical School, Boston, MA.)

COLOR PLATE 12.8-4.  Map of quantitative blood flow obtained in a healthy individual with arterial spin labeling magnetic resonance imaging.
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Examples of stimuli used in “oddball” studies of attentional processing (top) and contrast images of patients with schizophrenia

and comparison subjects for target and novel stimuli. Greater activation in patients is depicted by the scale on the right, whereas greater activation
in comparison subjects is shown by the scale on the left. Images are in radiological convention (left hemisphere to viewer’s right). (From Gur RE,
Turetsky Bl, Loughead J, Snyder W, Kohler C: Visual attention circuitry in schizophrenia investigated with oddball event-related functional magnetic

resonance imaging. Am J Psychiatry. 2007;164:442, with permission.)
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COLOR PLATE 13.4-2. Composite coronal and sagittal sections of positron emission tomography scans show areas in which cerebral glucose
metabolism is decreased in depressed patients relative to matched healthy controls. PFC, prefrontal cortex; VLPFC, ventrolateral prefrontal cortex.
(From Wayne Drevets, M.D.; and from Annu Rev Med. 2002:49 by Annual Reviews, http://annualreviews.org, with permission.)



