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Abstract

There are two well characterized cannabinoid receptors (CBRs), CB1-Rs and CB2-Rs, with other candidates, such as GPR55, PPARs and vanilloid TRPV1
(VR1) receptors, which are either activated by cannabinoids and/or endocannabinoids (eCBs). The neuronal and functional expression of CB2-Rs in the
brain has been much less well characterized in comparison with the expression of the ubiquitous CB1-Rs. CB2-Rs were previously thought to be
predominantly expressed in immune cells in the periphery and were traditionally referred to as peripheral CB2-Rs. We and others have now demon-
strated the expression of CB2-Rs in neuronal, glial and endothelial cells in the brain, and this warrants a re-evaluation of the CNS effects of CB2-Rs. In
the present review we summarize our current understanding of CNR2 genomic structure, its polymorphic nature, subtype specificity, from mice to

human subjects, and its variants that confer vulnerabilities to neuropsychiatric disorders beyond neuro-immuno-cannabinoid activity.
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Introduction

There are two well characterized cannabinoid receptors
(CBRs), CB1-R and CB2-R, with other candidates, such as
GPRS5S5, PPARs and vanilloid TRPV1 (VR1) receptors, which
are either activated by cannabinoids and/or endocannabi-
noids. Cannabinoids are the constituents in marijuana and
endocannabinoids (eCBs) are the endogenous marijuana-
like substances found in animals and humans (Onaivi,
2009). The endocannabinoid system (ECS) consists of genes
encoding CBRs, their endogenous ligand eCBs (anandamide,
partial agonist; 2-arachidonyl glycerol, full agonist and prin-
cipal eCB), and the enzymes involved in their synthesis
(NAPE-PLD, PLA,, PLC, DAGL, PI-PLC and Lyso-PLC)
and degradation (FAAH, MAGL) of these eCBs (Ahn et al.,
2008). CBRs are abundantly distributed in the brain and
peripheral tissues. However, the neuronal and functional
expression of CB2-Rs in the brain has been much less well
characterized in comparison with the expression of the ubiqui-
tous CB1-Rs. Although earlier evidence suggested that CB2-Rs
are present in the central nervous system (CNS) (Benito et al.,
2003, 2005; Golech et al., 2004; Nunez et al., 2004; Sheng et al.,
2005), they were referred to as the peripheral CBRs because
many investigators were not able to detect neuronal CB2-Rs in
healthy brains (Galiegue et al., 1995; Griffin et al., 1999;
Ibrahim et al., 2003; Munro et al., 1993).

The functional presence of neuronal CB2-Rs in the CNS
was therefore controversial (Ghose, 2009) and CB2-R has
been considered as a CBR with an identity crisis (Atwood
and Mackie, 2010). Nevertheless, the role of CB2-Rs in the
immune system, its therapeutic promise in pain, inflammation

and consequently in autoimmune and neurodegenerative dis-
orders is receiving a great deal of attention and the subject of
a number of studies and reviews (Ashton and Glass, 2007;
Benito et al., 2008; Cabral et al., 2008, 2009; De Filippis
et al., 2009; Ellert-Miklaszewska et al., 2007; Fernandez-
Ruiz et al., 2006, 2008; Jean-Gilles et al., 2010; Lunn et al.,
2008; Marriott and Huffman, 2008; Murikinati et al., 2010;
Nagarkatti et al., 2009; Patel et al., 2010; Rivers and Ashton,
2010; Ruiz-Valdepenas et al., 2010; Tanasescu and
Constantinescu, 2010). Therefore, as CB2-Rs are associated
with immune regulation and function, it is of interest to probe
the role of CB2-Rs not only in neurological disorders associ-
ated with neuroinflammation but also in neuropsychiatric dis-
turbances. Indeed our studies provided the first evidence for
neuronal CNS effects of CB2-Rs and its possible role in drug
addiction, eating disorders, psychosis, depression, and autism
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spectrum disorders (Ishiguro et al., 2007, 2010a, 2010b;
Onaivi et al., 2008a, 2008b). Previous reviews have focused
on covering the evidence for the functional neuronal presence
and the emerging role of brain CB2-Rs and its potential
involvement in neuropsychiatric disorders (Onaivi et al.,
2009; Roche and Finn, 2010). In the present review we sum-
marize our current understanding of CNR2 genomic struc-
ture, its polymorphic nature, subtype specificity, from mice
to human subjects, and its variants that confer vulnerabilities
to neuropsychiatric disorders beyond neuro-immuno-canna-
binoid activity.

CNR2 genomic structure and CB2-receptor sub-type
specificity

The CNR2 cannabinoid gene structure has been poorly
defined. However, many features of the cannabinoid CNR2
gene structure, regulation and variation are beginning to
emerge with the discovery and functional identification of
CB2-Rs in mammalian CNS (Brusco et al., 2008a, 2008b;
Gong et al., 2006; Liu et al., 2009; Onaivi, 2006; Onaivi
et al., 2006a; Van Sickle et al., 2005). This prior poor defini-
tion could be related to the previously held view that CNR2
gene and CB2-Rs were not expressed in neurons in brain but
mainly in immune cells. It was therefore less investigated
for CNS roles except for the association with brain cells of
macrophage lineage. Recently, a number of studies from the
laboratory of Gardner at the National Institute on Drug
Abuse and other laboratories including that of Manzanares
from Spain have mapped the cellular distribution of CNR2
gene expression in mouse brain and those over-expressing
CB2 cannabinoid receptors (Garcia-Gutierrez et al., 2010).
Over-expression of CB2-R in the hippocampus of transgenic
CB2xP mice reduces depressive-related behaviors, such as tail
suspension test, novelty-suppressed feeding test and unpre-
dictable chronic mild stress test (Garcia-Gutierrez et al.,
2010). The human CNR2 gene and its mouse and rat ortho-
logs are located on chromosomes 1p36, 4QD3, and 5Q36,
respectively. Genome-sequencing projects have also identified
CNR?2 genes in chimpanzee, dog, cow, chicken, amphibian,
puffer fish, and zebra fish. It appears that the human, rat,
mouse, and zebra fish genomes contain two isoforms of
CB2-Rs that have differential distribution patterns in the
brain and peripheral tissues. Interestingly the puffer fish
Fugu rubripes has two CNRI genes and one CNR2 gene in
contrast to zebra fish Danio rerio that has two CNR2 genes
and one CNRI gene (McPartland et al., 2006; Rodriguez-
Martin et al., 2007; Yamaguchi et al., 1996).

Human €nr2 genomic structure and isoforms

The most striking discovery of CB2 genomic structure is spe-
cies- and tissue-specific expression patterns and differences
between CB2 in human and mouse (Liu et al., 2009).
A novel human CB2A isoform was discovered by alignment
of EST sequences and sequencing RT-PCR fragments ampli-
fied from human brain cDNA (Liu et al., 2009). The CB2A
isoform is predominantly expressed in human testis and the
promoter of CB2A is located 45 kb upstream of the promoter

of the previously identified CB2B isoform that is predomi-
nantly expressed in spleen (Munro et al., 1993). The quanti-
tative RT-PCR revealed that CB2A mRNA was expressed in
the human brain regions of caudate, amygdala, hippocampus,
cerebellum, nucleus accumbens, putamen, and cortex, with
similar levels of peripheral tissue expression, such as muscle,
spleen, intestine, leukocytes, and kidney, except testis expres-
sion, which is more than 100 times that of other tissues.
In contrast, CB2B mRNA expression could not be detected
in brain regions at a significant level and is predominantly
expressed in spleen and to a lesser extent in leukocytes,
muscle, intestine, liver, and heart (Liu et al., 2009). The dif-
ferent levels of CB2A mRNA (0-1% of testis) and
the absence of CB2B mRNA in brain regions imply
specific expression other than homogeneous expression in
brain immune-related cells. The human CB2A and CB2B iso-
forms contain different S’untranslated region (SUTR) and
their protein coding sequences are the same. The promoter
region of CB2A contains CpG islands and several CCAAT
boxes with a transcription factor binding site for stress
response such as AP-1 (activator protein 1), HSF (heat
shock factor), and STRE (stress response element). In con-
trast, the promoter region of CB2B contains neither
CpG islands nor CCAAT boxes, but has transcription
factor binding sites of GATA (GATA-binding factor),
HSF, Ntx2.5 (homeo domain factor, tinman homolog) and
AP-4 (activator protein 4) (TFsearch, http://molsunl.cbr-
c.aist.go.jp/research/db/TFSEARCH.html). It is therefore
likely that human CB2A might target CB2 to specific tissues
and neuron or glia cell components in response to physiolog-
ical stressors.

We further analyzed human CNR2 genomic locus (1p36.1)
and its neighboring genes. As shown in Figure 1, CB2A is
transcribed into more than 90 kb hnRNA that is spliced into
mRNA (2.37kb) that contain exon 1A, 1B, and 3. CB2B is
transcribed into 45kb hnRNA that is spliced into CB2B
mRNA (2.29kb) that contain exon 2 and 3. Upstream of
CB2A is located the PNRC2 (proline-rich nuclear receptor
co-activator 2) gene, which is transcribed in the opposite
direction of CB2B. With a short 5 flanking sequence
(751bp) between CB2A and PNRC2, the promoter might
co-regulate these two genes. PNRC2 plays an essential role
in nonsense mediated decay (NMD) of aberrant mRNA (Cho
et al., 2009), and the PNRC2 knockout mice have a higher
metabolic rate and are resistant to obesity (Zhou et al., 2008).
We also found a transcribed BTBD6P (BTB domain contain-
ing 6, a zinc finger protein) pseudogene in the intron 2 region
between exon 1b and 2. BTBD6 plays an important role in
neuronal differentiation by acting as an ubiquitination adap-
tor protein that targets the transcription factor PLZFA for
cytoplasmic degradation (Sobieszczuk et al., 2010). More
than 5kb downstream of the CNR2 gene is located FUCAI
(fucosidase, alpha-L-1) and its mutation causes lysosomal
fucose storage defect and psychomotor retardation
(Kousseff et al., 1976). The functional interaction and conse-
quences of CNR2 in close proximity with other genes remains
to be determined.

The epigenetic regulation of CNR2 gene locus might
play an important role in receptor regulation because
CpG islands are found in the promoter regions of the four
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Figure 1. Human CB2 (CNR2, 1p36.1) genomic structure and neighboring genes. The gene size is in bp; black vertical bars represent exons; triangles
represent splicing patterns, arrows represent neighboring gene transcription directions; red squares represent CpG islands; blue rectangle represents

copy number variant.
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Figure 2. Mouse CB2 (Cnr2, 4D3) genomic structure and neighboring genes. The gene size is in bp; black vertical bars represent exons; triangles
represent splicing patterns, arrows represent neighboring gene transcription directions; red squares represent CpG islands.

neighboring genes. The close proximity of PNRC2 and
BTBD6P genes with CNR gene indicates that CB2A gene
transcription might be co-regulated. In addition, there is
also a copy number variant (CNV) of 2.4kb (Zhang et al.,
2006) located in intron 2 whose genetic significance awaits
further investigation.

Mouse CNR2 genomic structure and isoforms

The size of mouse CB2 gene is almost four times smaller than
that of human CNR2 gene, a rare case in the orthologous
genes of human and mouse. Although mouse Cnr2 gene con-
tains two promoters that transcribe mouse CB2A and CB2B
isoforms, the activities of the mouse promoters deviate from
those of human. Both mouse CB2A and CB2B are expressed
predominantly in spleen, which is more than a hundred times
the level of mouse brain regions and testis. There is no mouse
testis predominant CB2 transcript. Furthermore, mouse
CB2A mRNA level is five times that of CB2B mRNA.
In brain stem of the C-terminus knockout mice, both
CB2A and CB2B are up-regulated, which might indicate com-
pensatory CB2 activation effects and implies brain-specific
expression other than homogeneous expression in brain
immune-related cells.

We further analyzed mouse Cnr2 genomic locus (4D3)
and its neighboring genes. As shown in Figure 2, mouse

CB2A is transcribed into about 25kb hnRNA that is spliced
into mRNA (3.88kb) that contain exon 1 and 3. CB2B is
transcribed into 8.4kb hnRNA that is spliced into CB2B
mRNA (3.91kb) that contain exon 2 and 3. Similar to
human CNR2 gene, upstream of mouse CB2A is located
Pnrc2 (proline-rich nuclear receptor co-activator 2) and
downstream of Cnr2 is located Fucal (fucosidase, alpha-
L-1) gene. The CpG islands are found in the promoter
regions of the Pnrc2 and Fucal genes, not the mouse CB2
gene. The epigenetic regulation of mouse CB2 gene is thus
very different from human CB2 gene. The distance between
the neighboring genes is also drastically different between
mouse and human. Pnrc2 is upstream of more than 21 kb
of CB2A promoter while Fucal is just 476 bp downstream of
the coding exon. There is no transcribed Btbd6p pseudogene
in the mouse CB2 locus. The promoter region of mouse
CB2A does not contain CpG island and CCAAT box.
However, the CB2A promoter region contains transcription
factor binding sites for stress response such as AP-1, HSF,
STRE, and homeo-domain factor Nkx2.5. Mouse CB2B
promoter region contains not only transcription factor bind-
ing sites of AP-1, HSF, Ntx2.5 (homeo domain factor,
tinman homolog) but also Nf-kB, Sox-5, and C/EBP
(CCAAT enhancer binding protein). Both mouse CB2A
and CB2B promoters share similar transcription factor bind-
ing sites responsive to stressors.
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Table 1. Genomic comparison between mouse and human CB2 genes

Gene symbol  Isoforms Gene size  Exons Promoters Promoter span  CpG islands Amino acids mRNA size Tissue expression
CNR2 hCB2A and  90kb 4 2 45,717 bp Yes 360 5.0kb and 2.5kb  Spleen,
hCB2B leukocytes,
testis,
muscle,
brain
Cnr2 mCB2A and 25kb 3 2 16,290 bp No 347 4.0kb Spleen,
mCB2B leukocytes,
brain

Comparison of human CNR2 and mouse Cnr2 gene
structure and expression

Table 1 shows the genomic comparison of human CNR2 and
mouse Cnr2 genes. Although these gene orthologs share
molecular and functional similarities, the genomic structure
and gene expression patterns are strikingly different and
require special attention in developing CB2-specific agonists
and antagonists in treatment of human disorders. The evolu-
tional pace of CNR2 gene was accelerated in human with
added regulatory elements such as creation of new exons,
new promoter with CpG island that could be shared by
PNRC?2 gene, insertion of BTBD6P expressed pseudogene
containing promoter of CpG island, and drastic expansion
of intron sequences (Li et al., 2010). Human CNR2 gene
expression could be affected by the proximity of PNRC2
and BTBDGP genes that reside only 751 bp upstream of the
first exon and within intron 2 of human CNR2 gene respec-
tively (Piontkivska et al., 2009). The expression and regula-
tion of human CNR2 gene deviate from its ancestral
counterpart, such as mouse Cnr2 gene does not have CpG
island containing promoter. The distance of the mouse pro-
moter of CB2A and CB2B is about 16 kb indicating that the
two promoters are still within the same open chromatin con-
formation domain that confers predominant spleen expres-
sion of both isoforms. In contrast, the distance of the
human promoters of CB2A and CB2B is about 46kb,
which might be located in different chromatin conformation
domains that confer different tissue specific expressions
(Boyle et al., 2008). Therefore, human CB2A is predomi-
nantly expressed in testis and to a much lesser extent in sev-
eral brain regions. The possible DNA methylation of CpG
islands and stress responsive transcription binding sites might
enable human CB2A promoter to be inhibited and activated
in brain regions in spatial and temporal modes and the unique
5’UTR sequence coded by human specific exon la and 1b
might target human CB2 to specific neuronal regions such
as pre- or post-synaptic structures. To investigate the brain
specific and regulated expression of human CB2-R requires
a highly specific CB2-R antibody that is not currently
available, to our knowledge (Atwood and Mackie, 2010;
Patel et al., 2010). The finding of novel human CB2-R iso-
forms (Liu et al., 2009) with possible brain expression and
regulation has opened up a new frontier to study CB2 func-
tion in brain under normal and abnormal brain functions.

Our data shows that there are two forms of the CB2-Rs in
human, rat, and mouse (Liu et al., 2009) with differential
subtype distribution specificities in the brain and peripheral
organ tissues. The promoter-specific CB2-R isoform distribu-
tion may in part explain why CB2-Rs were previously unde-
tectable in both human and rodent brains.

There are reports of endogenous and exogenous retroviral
integrations found in rodent CB2 3’UTR. A frequent provirus
insertion site (Evil 1), about 400 bp, was found after Ca-Br-M
murine leukemia virus inoculation of NIH/Swiss mice that
developed malignancies (Joosten et al., 2000; Valk et al.,
1999). In rat Cnr2 gene, there is a rat B2 retroposon insertion
(flanked by direct repeat) into the 3’UTR region of the major
coding exon in the reported rat rCB2 cDNA clone (Brown
et al., 2002). This B2 insertion was also found in the NCBI rat
sequence and not in the Celera rat genome sequence. We
demonstrated that the Sprague-Dawley and Long Evans
rats that we used in some of our studies did not contain B2
retroposon insertion (Liu et al., 2009). Since insertion of
Ca-Br-M murine leukemia virus (MuLV) into mouse CB2
3’UTR sequence induced primary tumor, the B2 retroviral
insertion into rat CB2 3’UTR might also contribute addi-
tional CB2-R activity. Both human FUCA! and CNR2
genes map to 1p36 and near the common virus integration
site Evill, making CNR2 a candidate gene for viral interfer-
ence (Valk et al., 1997).

Brain cannabinoid receptor genetic variation in
neuropsychiatry

Cannabinoids in marijuana and eCBs acting on CBRs are
important regulators of various aspects of neurophysiologi-
cal, psycho-behavioral, immunological, and metabolic func-
tions. There is an emerging understanding that brain CB2-Rs
appear to be associated with vulnerability to several neuro-
psychiatric disorders including alcoholism, eating disorders,
depression, schizophrenia, autism spectrum disorders
(ASDs), and anxiety-related disorders (Ishiguro et al., 2007,
2010a, 2010b; Onaivi et al., 2008a). High comorbidity in these
disorders and CB2-R function may explain certain common
phenotypes in some of these neuropsychiatric disturbances.
For example, common genetic contributions were suggested
across alcohol and cannabis misuse (Sartor et al., 2010).
Marijuana withdrawal discomfort and alcohol craving
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positively correlated with alcohol drinks per day in patients
with marijuana abstinence (Peters and Hughes, 2010).
Substance use problems, including cannabis, in adolescents
with eating disorders are frequently found (Castro-Fornieles
et al., 2010). Associations between marijuana use and schizo-
phrenia have been also suggested in some studies. A dose—
response relationship has been found between the amount of
cannabis used in adolescence and the subsequent risk of
developing schizophrenia (Andreasson et al., 1987; Zammit
et al., 2002). More psychotic symptoms are experienced by
schizophrenic patients who use cannabis (Leweke, 2007).
Schizophrenia-like symptoms can occur in non-schizophrenic
people after cannabis use (Morgan and Curran, 2008).
Furthermore, there is a decrease in gray matter density in
the right posterior cingulate cortex in first-episode schizo-
phrenics who use cannabis compared with those who do
not use cannabis (Bangalore et al., 2008). As a biomarker
probably related to eCBs, significantly higher amounts of
anandamide in the blood occur more frequently in patients
with acute schizophrenia than in healthy volunteers
(De Marchi et al., 2003) and significantly higher levels of
anandamide are detected in the cerebrospinal fluid (CSF) of
first-episode schizophrenic patients than in that of healthy
volunteers (Koethe et al., 2007; Leweke et al., 1999).
Another important area of growing interest is brain CBR
pharmacogenomics and potential therapeutic applications
targeting the endocannabinoid system, as reviewed previously
(Onaivi, 2009, 2010).

Genetic polymorphisms of CNR2 gene in
neuropsychiatry

Human CNR2 gene is located on chromosome 1p36, and
there was no linkage with the psychiatric disorders found
by previous linkage studies in the locus. The previous studies
found weak linkages to alcoholism centered on chromosome
1p31 (Agrawal et al., 2008; Lappalainen et al., 2004), and a
strong linkage was reported in the locus on chromosome
1p31.1 in a homogenous population from India (Holliday
et al., 2009); these were not very likely to cover CNR2
locus. Furthermore, genome wide association studies
(GWAS:s) for schizophrenia (Cichon et al., 2009; Duan
et al., 2010; Holmans et al, 2009) and alcoholism
(Edenberg et al., 2010; Lind et al., 2010; Treutlein et al.,
2009) have been conducted worldwide. GWAS technologies
can detect disease-vulnerability genes with nucleotide poly-
morphisms or copy number variants (deletions and duplica-
tions) in the genome. These analyses provided genetic markers
for statistical evaluation for prediction of association between
SNPs and disease. However, the association between CNR2
polymorphisms and the disease were unknown because
GWAS datasets with Affymetrix 500K or Illumina
HumanHap550 platforms did not include the SNPs of
CNR?2 (including rs12744386 and/or rs2501432). We have
found and reported CNR2 polymorphisms to be associated
with a number of disorders in Japanese subjects from our
studies described below. The Japanese population is good
for genetic analysis because of few stratification problems, as
indicated in the study (Yamaguchi-Kabata et al., 2008).

However, we have not yet confirmed a possibility for general-
ization of the associations to other ethnic populations.

The existence of genetic polymorphisms has been associ-
ated with CB2 function in diverse human populations, with
two currently known functional polymorphisms in the CNR2
gene. One of the SNPs, rs35761398, makes the substitution of
arginine at amino acid position 63 by glutamine (R63Q: two
base pairs replacement polymorphism). The receptor tran-
scribed from the gene with R63 allele appeared to have
reduced responses to three CBR ligands, 2-arachidonyl-
glyerol (2-AG), AM630, a CB2 receptor inverse agonist and
JWH-015, a CB2 receptor agonist, observed in cAMP activity
in cultured cells (Ishiguro et al., 2010a). Other sets of SNPs
show correlation between their alleles and altered CNR2 gene
expression in cis-acting fashion (for example, rs12744386C
allele, effect = —0.490, H>=11.64, LOD =8.819) in lympho-
blast cells. Further, in our study rs12744386 genotypes also
show difference of CNR2 gene and protein expression in post-
mortem prefrontal cortex between CC and CT genotypes
of rs12744386 and with TT genotype (Ishiguro et al.,
2010a). Taken together, the low function alleles of these poly-
morphisms have high linkage disequilibrium (Ishiguro et al.,
2010a). Thus in human populations, there could be groups
with high or low CNR?2 function, and other minor ones with
intermediate function of the receptor. The allelic distributions
in different ethnicities are similar in European and Asian but
there are differences between African and others, according to
the NCBI database and our study (Ishiguro et al., 2010a).
We also investigated associations between psychiatric disor-
ders and CNR2 polymorphism in Japanese populations.
Interestingly, vulnerabilities to alcoholism, depression,
schizophrenia, and anorexia nervosa appear to be associated
with the R63Q polymorphism in the gene (Ishiguro
et al., 2007, 2010a, 2010b; Onaivi et al., 2008a). The power
to detect the association, if the odds ratio (OR) equals 1.2,
seems to be in the 15-60 percentage range in our sample size
(http://pngu.mgh.harvard.edu/~purcell/cgi-bin/cc2k.cgi).
Strong association between the low function haplotype
described above and schizophrenia was observed (Ishiguro
et al., 2010a).

Low function of the receptor seemed to have impact on
several other physical disorders, such as autoimmune disor-
ders as well as neuropsychiatric disorders. R63 was reported
to be associated with autoimmune disease (Karsak et al.,
2005; Sipe et al., 2005) and with human osteoporosis (OR:
1.43 (1.07-1.92)). Sipe et al. (2005) reported its functional
change from the polymorphism in the immune system
in vitro. Schizophrenic patients have lower bone mass than
the community population since they are young, while aging
and menopausal transition effect on bone mass in the general
female population cannot be seen in the schizophrenic patient
group (Renn et al., 2009). Abnormalities in peripheral
immune cells have been indicated in schizophrenia and
numerous epidemiological studies have associated schizo-
phrenia with autoimmunity and allergies (Muller and
Schwarz, 2006; Patterson, 2009; Strous and Shoenfeld,
2006). The impact of CB2-Rs in inflammation and their role
in autoimmune disorders is an area of current interest.
Although the biologic and genetic mechanisms common
between osteoporosis and alcoholism are not known, heavy
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alcohol intake and alcoholism disrupt calcium and bone
homeostasis, which reduces bone mineral density and
increases the incidence of fractures. Alcohol abuse has been
suggested as a lifestyle factor for secondary osteoporosis
(Berg et al., 2008; Malik et al., 2009; Sampson, 2002). Little
has been reported about association between autoimmune
disorders and alcoholism (Sammarco, 2007); however, alco-
hol abuse altered immune regulation leading to immunodefi-
ciency and autoimmunity (Achur et al., 2010; Plackett and
Kovacs, 2008). Such action may be mediated by the glutama-
tergic system (Ward et al., 2009).

Brain CB2 receptor distribution and sub-cellular
localization

Some studies could not detect expression of CB2-Rs in the
brain (Brown et al., 2002; Griffin et al., 1999; Munro et al.,
1993) because the PCR primers may not have been specific to
detect CB2-R isoforms. In addition, the specificity of the
available antibodies for both CB1-Rs and CB2-Rs has also
been controversial as some could not detect the native and in
some cases the transfected CBR antigen, although they rec-
ognized proteins in Western blot and in immunohistochemi-
cal analysis (Grimsey et al., 2008). There are also problems
with the antibodies because of the species differences between
human and rodent CB2 gene (Liu et al., 2009). We have
resolved some of these issues by using CB2 isoform specific
TagMan probes that could differentiate the isoform-specific
expression patterns and are more sensitive and specific than
the CB2 probes and primers previously used (Liu et al., 2009).
The controversial CB2-R brain expression could also be due
to the low expression levels of CB2A isoform in brain regions
and the less specific CB2 commercial antibodies in immuno-
histochemical studies, especially those studies using antibo-
dies against human hCB2 epitopes for rodent brain
immunostaining. There are also problems with the use of
the CB2 knockout (ko) mice (Buckley et al., 2000) in
Western blots and in behavioral analysis. When we analyzed
the CB2 ko mice using the three TagMan probes against two
promoters of mouse CB2 gene and the deleted part of CB2
gene, we found that the promoters of CB2-R ko mice were
still active and that a CB2 truncated version was expressed,
indicating that the CB2 ko mice with ablation of the C-term-
inal peptides of 131 amino acids was an incomplete CB2-R
knockout (Liu et al., 2009). Another mouse CB2-R ko mice
that has now been generated with ablation of N-terminal pep-
tide 156 amino acid (Deltagen, Inc., San Mateo, CA) may
clarify the specificity of the antibodies that were used against
the N-terminal epitopes.

Table 2 shows studies documenting the expression of CB2-
R mRNA and CB2-R protein in the mammalian nervous
system. In demonstrating neuronal presence of CB2-Rs
in vitro, Gong et al. (2006) used sequential double labeling.
The hippocampal slide cultured tissue preparation was first
labeled with the CB2-R antibody followed by the neuronal
marker neuron-specific enolase (NSE). Immunopositive
expression was detected in perikarya and in neuronal pro-
cesses as well as glial cells (Gong et al., 2006). Our studies
have demonstrated the expression of the CB2-R mRNA and

CB2-R protein in the mammalian nervous system (Brusco
et al., 2008a, 2008b; Gong et al., 2006; Liu et al., 2009;
Onaivi et al., 2006a, 2006b, 2008a). Many other studies
have identified brain CB2-Rs in brain stem neurons (Van
Sickle et al., 2005), on neural progenitor cells of the subgra-
nular zone of the dentate gyrus in the hippocampus
(Palazuelos et al., 2006), on rat neocortical neurons (Hill
et al., 2007), in the rat cerebellum and hippocampus (Suarez
et al., 2008, 2009), in the thalamus (Jhaveri et al., 2008), at
CNS synapses in the entorhinal cortex (Morgan et al., 2009),
in primate cerebral cortex, within layers III and V on pyra-
midal neurons (Lanciego et al., 2010).

Using mouse and rat brains, the subcellular distribution of
CB2-Rs in neuronal, endothelial and glial cells in the cortex,
hippocampus and substantia nigra were shown using immu-
nohistochemical electron microscopy (Brusco et al., 2008a,
2008b; Onaivi, 2006). Cnr2 gene and protein expression in
different brain regions of Swiss ICR mice under normal con-
ditions were demonstrated and over-expression of CB2-R in
the hippocampus of transgenic CB2xP mice reduces depres-
sive-related behaviors, such as tail suspension test, novelty-
suppressed feeding test and unpredictable chronic mild stress
test (Garcia-Gutierrez et al., 2010). In the rat brain study and
in each region immunoperoxidase labeling for CB2-Rs was
detected in neurons as well as in glial and endothelial cells.
In neuronal cells, iCB2 was observed in somata and large and
medium-sized dendrites. In the soma, iCB2 labeling was
mainly associated with the rough endoplasmic reticulum
and Golgi apparatus, suggesting its endogenous synthesis.
In the dendrites, iCB2 labeling was observed in the cytoplasm
and was associated with the plasma membrane near the area
of synaptic contact with axon terminals, indicating a post-
synaptic distribution of CB2-Rs. In iCB2 glial and endothelial
cells, the labeling was also found to be associated with the
plasma membrane. In the substantia nigra, some unmyelin-
ated axons were immunoreactive for CB2-Rs, and CB2-
R-labeled axon terminals were rarely found. In mice, electron
micrographs from different cortical areas show dendrites with
immunostaining for CB2-Rs. In some areas, axon terminals
were not immunoreactive for CB2-Rs. The pattern of staining
in most mouse cortical areas appeared to be mainly post-
synaptic localization of CB2-Rs (Brusco et al., 2008a). Our
data therefore provided the first ultrastructural evidence that
CB2-Rs are mainly post-synaptic in the rat hippocampus and
substantia nigra and in some cortical areas in the mouse and
rat brain (Brusco et al., 2008a, 2008b; Onaivi, 2006).
We cannot exclude that some of the CB2-Rs may be presyn-
aptic (Suarez et al., 2008), just as CB1-Rs are not exclusively
presynaptic, with some post-synaptic distribution reported
(Ong and Mackie, 1999) in the brain.

A number of studies from mouse to human subjects,
using a variety of techniques including those used in pain
models, electrophysiological, brain stimulation reward para-
digm, histological, immunohistochemical, electron micros-
copy, molecular biological, behavioral and pharmacological,
pharmacological MRI, cerebral occlusion and hemicerebel-
lectomy, transgenic and cell culture studies, show the func-
tional presence of CB2-Rs in neural progenitor cells,
neurons, glial and endothelial cells (Brusco et al., 2008a,
2008b; Chin et al.,, 2008; Garcia-Gutierrez et al., 2010;
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Table 2. Expression of the CB2-R mRNA and CB2-R protein in the mammalian nervous system

Area of the nervous system Cellular type

Subcellular

localization References

Olfactory bulb and tubercle Neurons

Cerebral cortex: Orbital, visual, Pyramidal neurons layers III and
motor and auditory cortex v

Cerebral cortex (CB2-R mRNA) Pyramidal-like neurons layers III

and V

Hippocampus:
CA2 and CA3 areas Pyramidal neurons and
interneurons

CA1 and CA3 areas (CB2-R Interneuron-like cells.
MRNA)

Strata oriens and radiatum

Corpus callosum

Globus pallidus (€B2-R mRNA)

Midbrain areas:

Neuropil
Glial cells
PV-IR and NeuN-IR neurons

Periaqueductal gray matter, Neurons
paralemniscal, paratrochlear
and red nuclei.

Substantia nigra (pars
reticulata)

Cerebellum

Neurons

Parallel varicose fibers and
neuropil

Neurons

Mossy fibers and neuropil

Molecular layer

Purkinje cells layer
Granular layer

Brainstem nuclei
Vestibular and cochlear nuclei

Parvocellular reticular nucleus,

spinal trigeminal tract nucleus
Dorsal motor nucleus of the

vagus, nucleus ambiguous and

spinal trigeminal nucleus
Pineal gland

Neurons

Pinealocytes and intrapineal
nerve fibers

Inner photoreceptor segments,
inner nuclear layer, ganglion
cell layer.

Inner photoreceptor segments,
inner nuclear layer, inner
plexiform layer, ganglion cell
layer

Retina (CB2-R mRNA)

Retina (CB2-R protein)

Gong et al., 2006
Gong et al., 2006

Lanciego et al., 2010

Neuronal cytoplasm Brusco et al.,

and dendrites

Gong et al, 2006;
2008a
Lanciego et al., 2010

Suarez et al., 2008, 2009

Gong et al., 2006

Lanciego et al., 2010

Gong et al., 2006; Brusco et al.,
2008b

Dendrites, axons and
axon terminals
Suarez et al., 2008, 2009;
Baek et al., 2008
Gong et al., 2006; Baek et al.,
2008; Ashton et al., 2006

Suarez et al., 2008, 2009;
Baek et al., 2008

Gong et al., 2006; Suarez et al.,
2008
Gong et al., 2006

Van Sickle et al., 2005

Koch et al., 2008

Lu et al., 2000

Lopez et al., 2010

Palazuelos et al., 2006; Viscomi et al., 2009). Potential interac-
tions of CB2-Rs for example, where chronic blockade of
CB2-Rs or over-expression of CB2-Rs is associated with the
modulation of anxiety response in the mouse model (Garcia-
Gutierrez and Manzanares, 2010) have been demonstrated.
Furthermore, over-expression of CB2-Rs results in neuropro-
tection against behavioral and neurochemical alterations
induced by intracaudate administration of 6-hydroxydopamine
(Ternianov et al., 2010).

Therefore the pharmacological actions at brain CB2-Rs
may be more complex than previously appreciated with spe-
cies and subtype differences and distribution patterns.
However, the role of CB2-Rs in CNS disturbances involving
neuroinflammation and neuropathic pain has been exten-
sively reported. While the CNS presence of CB2-Rs may no
longer be a debate, the neurobiological basis for CB2-R phys-
iological activity and its interaction with or without CB1-Rs
remains to be determined. However, functional interactions
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between forebrain CB2-R and mu-opioid receptor (MOR)
was demonstrated (Paldyova et al., 2008) and CB2-R antag-
onist SR144528 was reported to decrease MOR expression
and activation in mouse brain stem (Paldy et al., 2008).
CB2-Rs in the pineal gland along with other components
of the ECS may be involved in the control of pineal physiol-
ogy (Koch et al., 2008). Gender-dependent changes on
the expression of hippocampal CB1 and CB2-Rs were dem-
onstrated in the early maternal deprivation model in neona-
tal rats (Suarez et al., 2008). While CB1-Rs remain one of the
most ubiquitous G-protein coupled receptors in the mamma-
lian brain, we have described the multifocal distribution of
CB2-Rs, albeit at lower levels than the CB1-Rs in neuronal
and glial processes in a number of brain areas (Gong et al.,
2006). This multifocal distribution and the presence of CNS
brain CB2-Rs suggest a need to re-evaluate the role of these
receptors in neurotransmission.

Emerging evidence suggests that CB1-Rs and CB2-Rs
modulate some of their physiological effects by acting in
opposite directions. For example, it was demonstrated that
CB2-Rs participate in the regulation of glucose homeostasis
in rat by opposing the actions exerted through CBI1-Rs
(Bermudez-Silva et al., 2007). The investigators suggested
that the opposing roles of CB1-Rs and CB2-Rs in glucose
homeostasis were involved in the regulation of glycemia.
Using CB1-R and CB2-R agonists and antagonists and
their interaction, it was demonstrated and confirmed in the
rat model that glucose levels remain high after stimulation of
CB1-Rs (Bermudez-Silva et al., 2006) and the levels return to
normal after stimulation of CB2-Rs (Bermudez-Silva et al.,
2006, 2007). Using the brain stimulation reward paradigm in
the rat model, such opposing effects of CB1-Rs and CB2-Rs
were shown to modulate brain stimulation in opposite direc-
tions. In the study presented at the Society for Neuroscience
meeting and at the International Cannabinoid Research
Society meeting (Xi et al., 2009), it was reported that the
brain stimulation reward (BSR) enhancing effect produced
by cannabinoid is mediated by activation of brain CBI-
Rs (using THC and WINS55212-2), while the brain stimula-
tion inhibiting effect produced is mediated by activation of
brain CB2-Rs.

It is important to understand the role of CB2-Rs and
their gene variants in the CNS and their possible involve-
ment in drug addiction and neuropsychiatric disorders.
However, research on the involvement of CB2-Rs in neuroin-
flammatory conditions and in neuropathic pain has advanced
more than other areas in neuropsychiatry and drug addiction.
Therefore, improved information about CNR2 gene and its
human variants might add to our understanding not only of
the role of CB2-Rs during neuroinflammatory conditions in
the CNS but also beyond neuro-immuno-cannabinoid
activity.

Pharmacology of CNS effects of (B2 cannabinoid
receptors

The CNS effects of CB2-Rs had been ambiguous and contro-
versial and their role in depression and substance abuse was
unknown. We therefore have conducted studies from mouse

to human subjects to examine the following. 1) We investi-
gated the involvement of CB2-Rs in alcohol preference in
mice and alcoholism in a human population (Ishiguro et al.,
2007); 2) we analyzed the behavioral effects of CB2 cannabi-
noid receptor activation and its influence on food and alcohol
consumption in mice (Onaivi et al., 2008b); 3) we have
described the involvement of brain neuronal CB2-Rs in the
effects of drugs of abuse and in depression (Onaivi et al.,
2008a). Indeed, alcoholism in humans may be caused by
both genetics and environmental factors. There is a high inci-
dence (comorbidity) of alcoholism and depression in the
human population (Hasin et al., 2005). Several lines of exper-
imental evidence support roles for the ECS in alcoholism and
neuropsychiatric disorders (Basavarajappa and Hungund,
2005; Onaivi et al.,, 2008b; Vinod and Hungund, 2005).
We therefore tested whether CB2-Rs in the CNS play a role
in alcohol abuse/dependence in an animal model and then
examined the association between CNR2 gene polymorphism
and alcoholism in a human population. We found that mice
preferring alcohol had reduced Cnr2 gene expression in the
ventral midbrain whereas Cnr2 gene expression was unaltered
in the ventral midbrain region of mice with little or no pref-
erence for alcohol. Treatment of mice with the CB2-R agonist
JWH 015 enhanced alcohol consumption in mice subjected to
chronic mild stress (CMS) and treatment with the CB2-R
antagonist AM630 reduced the stress-induced increase in
alcohol consumption. This CB2-R agonist or antagonist
effect was absent in normal mice that were not subjected to
CMS.

To further understand the physiological relevance of the
expression of CB2-Rs and their gene transcripts, we examined
the expression of Cnr2 gene transcripts in rodents treated with
opioids, cocaine, and alcohol in comparison with control ani-
mals. Animals treated with cocaine or heroin showed
increased Cnr2 gene transcripts in comparison with controls,
indicating the presence of Cnr2 gene transcripts in the brain is
influenced by abused substances (Ishiguro et al., 2007; Onaivi,
2006; Onaivi et al., 2008b). We utilized behavioral and molec-
ular methods to study and determine whether there was a link
between depression that may be a factor in drug/alcohol
addiction and CNS CB2-Rs. First we established the use
of the mouse CMS model of depression, which has been
validated and is a widely used model for screening anti-
depressants. Briefly, the mouse CMS model measures one of
the core symptoms of depression, anhedonia, a lack of plea-
sure. Mice were subjected daily for four weeks to CMS, and
anhedonia was measured by the consumption of sucrose solu-
tion. Behavioral and rewarding effects of abused substances
were determined in the CMS and control animals. The expres-
sion of CB2-Rs and their gene transcripts was compared in
the brains of CMS and control animals by Western blotting
and RT-PCR. CMS induced gender-specific aversions in the
test of anxiety, which were blocked by WIN55212-2 and CB2-
R agonist. In other studies we demonstrated that direct CB2-
R antisense oligonucleotide microinjection into the mouse
brain induced anxiolysis, indicating that CB2-Rs are func-
tionally present in the brain and may influence behavior
(Ishiguro et al., 2007; Onaivi, 2006; Onaivi et al., 2006a,
2008b; Uhl et al., 2006). Overall it appears that endocanna-
binoid activity in the nervous system may play a significant
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role in a number of neuropsychiatric conditions following
neuroinflammation.

The genetic findings of reduced functioning of CNR2 gene
associated with schizophrenia may also be supported by the
findings of the pharmacological experiments using the animal
model and AMG630, the CB2-R antagonist in the study
(Ishiguro et al., 2010a). Prepulse inhibition (PPI) is frequently
used in pharmaco-behavioral studies of animal models. PPI
refers to the reduction in amplitude of the startle reflex that
occurs when a brief, sub-threshold stimulus immediately pre-
cedes a startle stimulus (Hoffman and Ison, 1980). Deficits in
PPI are observed in several psychiatric disorders, especially in
schizophrenia (Swerdlow et al., 2006), and it has been postu-
lated that this impairment of sensori-motor gating reflects at
least some portion of the cognitive dysfunction observed in
patients with schizophrenia (Braff et al., 2001, 2005). The
association with the cannabinoid system had been investi-
gated and cannabidiol reverses MK-801-induced disruption
of PPI in mice (Long et al., 2006). In our study, we evaluated
the effect of pretreatment with AM630 on PPI, combined with
MK-801 or methamphetamine treatment separately, in mice.
AMO630 alone did not affect PPI in mice. AM630 exacerbated
MK-801 or methamphetamine induced disturbance of PPI
and hyperactivity in C57BL/6JJmsSlc mice (Ishiguro et al.,
2010a). When administered to mice in home cages both
MK-801 and methamphetamine produced significant hyper-
locomotion. Although AM630 alone did not produce signif-
icant hyperlocomotion, AM630 pretreatments significantly
increased methamphetamine-induced and MK-801-induced
locomotion compared with saline pretreatments. Therefore,
reduced CB2-R function itself is not likely to cause schizo-
phrenia, but it is hypothesized that, when combined with
other risk factors, it could be a risk factor for schizophre-
nia-susceptible individuals.

There are, however, some limitations with the use of such
animal models because the possible effect of AM630 on CBI
and interaction between CB1 and CB2 receptors could not be
excluded. A further study using Cnrl/ ko mice would be
needed to explore this pharmacological possibility to clarify
the functions of CB2 receptors in brain. In a recent abstract
presented at the Society for Neuroscience Ortega-Alvaro et al.
(2010) reported that deletion of CB2-R induces schizophre-
nia-related behaviors in mice, which is in agreement with the
findings of Ishiguro et al. (2010a).

Comments and future directions

The clinical and functional implication of neuronal CB2-Rs in
the brain will gradually become clearer because more research
will certainly unravel the contribution and interaction of CBI
and CB2-Rs in neuropsychiatry beyond neuro-immuno-can-
nabinoid activity. The new knowledge from our data and
those of other recent studies that CB2-Rs are present in the
brain raises many questions about the possible roles that
CB2-Rs may play in the nervous system. These results there-
fore extend the previous evidence that CB2-Rs are playing an
important role in immune function to other putative neuronal
function by their apparent presence in neuronal processes.
Our studies implicate neuronal and glial CB2-Rs in the
chronic mild stress model of depression, and substance

abuse. With neuroinflammation known to be associated
with a number of autoimmune and neurological disorders,
the close association of the immune system with CB2-Rs
and their functional expression in neurons warrants a
re-evaluation of CB2-Rs in mental disturbances. Both CB1
and CB2 receptors seem likely to work both independently or
in opposite directions and/or cooperatively in differing neu-
ronal and/or glial cell populations to regulate important phys-
iological activities in the central nervous system. Thus, many
more studies are required to determine the exact role of CB2-
Rs and the nature of their interactions with other receptors
and CBI1-Rs in the brain and therefore determine the thera-
peutic utility of CB2-R ligands in the clinic.

Acknowledgements

ESO acknowledges the Dean of William Paterson University,
Dr Sandra DeYoung, for continued student worker support and
the Provost Office for release time. SG was a Visiting Professor to
William Paterson University and NIDA-NIH. We appreciate and
thank Dr Patricia Tagliaferro for compiling Table 2 and for discus-
sion on the distribution and subcellular localization of CB2 cannabi-
noid receptors.

Funding

This work was supported by William Paterson University (ESO);
KAKENHI (grant numbers 20390098 and 20023006) and Imai-
Kimi Memorial Stress-Related Disorders (HI); and the Intramural
Research Program of the NIDA/NIH (QL).

Conflict of interest

None declared.

References

Achur RN, Freeman WM and Vrana KE (2010) Circulating cyto-
kines as biomarkers of alcohol abuse and alcoholism.
J Neuroimmune Pharmacol 5: 83-91.

Agrawal A, Hinrichs AL, Dunn G, et al. (2008) Linkage scan for
quantitative traits identifies new regions of interest for substance
dependence in the Collaborative Study on the Genetics of
Alcoholism (COGA) sample. Drug Alcohol Depend 93: 12-20.

Ahn K, McKinney MK and Cravatt BF (2008) Enzymatic pathways
that regulate endocannabinoid signaling in the nervous system.
Chem Rev 108: 1687-1707.

Andreasson S, Allebeck P, Engstrom A and Rydberg U (1987)
Cannabis and schizophrenia. A4 longitudinal study of Swedish con-
scripts. Lancet 2: 1483-1486.

Ashton JC and Glass M (2007) The cannabinoid CB2 receptor as a
target for inflammation dependent neurodegeneration. Curr
Neuropharmacol 5: 73-80.

Ashton JC, Friberg D, Darlington CL and Smith PF (2006)
Expression of the cannabinoid CB2 receptor in the rat cerebellum:
an immunohistochemical study. Neurosci Lett 396: 113-116.

Atwood BK and Mackie K (2010) CB2: a cannabinoid receptor with
an identity crisis. Br J Pharmacol 160: 467-479.

Baek J-H, Zheng Y, Darlington CL, et al. (2008) Cannabinoid CB2
receptor expression in the rat brainstem cochlear and vestibular
nuclei. Acta Otolaryngol 128: 1-7.

Bangalore SS, Prasad KM, Montrose DM, Goradia DD, Diwadkar
VA and Keshavan MS (2008) Cannabis use and brain structural
alterations in first episode schizophrenia — a region of interest,
voxel based morphometric study. Schizophr Res 99: 1-6.

Downloaded from jop.sagepub.com by guest on January 19, 2014


http://jop.sagepub.com/
http://jop.sagepub.com/

Onaivi et al.

101

Basavarajappa BS and Hungund BL (2005) Role of the endocanna-
binoid system in the development of tolerance to alcohol.
Alcohol Alcohol 40: 15-24.

Benito C, Nunez E, Tolon RM, et al. (2003) Cannabinoid CB2 recep-
tors and fatty acid amide hydrolase are selectively overexpressed
in neuritic plaque-associated glia in Alzheimer’s disease brains.
J Neurosci 23: 11136-11141.

Benito C, Kim WK, Chavarria I, et al. (2005) A glial endogenous
cannabinoid system is upregulated in the brains of macaques with
simian immunodeficiency virus-induced encephalitis. J Neurosci
25: 2530-2536.

Benito C, Tolon RM, Pazos MR, et al. (2008) Cannabinoid CB2
receptors in human brain inflammation. Br J Pharmacol 153:
277-285.

Berg KM, Kunins HV, Jackson JL, et al. (2008) Association between
alcohol consumption and both osteoporotic fracture and bone
density. Am J Med 121: 406-418.

Bermudez-Silva FJ, Serrano A and Diaz-Molina FJ (2006) Activation
of cannabinoid CB1 receptors induces glucose intolerance in rats.
Eur J Pharmacol 531: 282-284.

Bermudez-Silva FJ, Sanchez-Vera I and Suarez J (2007) Role of can-
nabinoid CB2 receptors in glucose homeostasis in rats. Eur J
Pharmacol 565: 207-211.

Boyle AP, Davis S, Shulha HP, et al. (2008) High-resolution mapping
and characterization of open chromatin across the genome. Cel/
132: 311-322.

Braff DL, Geyer MA and Swerdlow NR (2001) Human studies of
prepulse inhibition of startle: normal subjects, patient groups, and
pharmacological studies. Psychopharmacology (Berlin) 156:
234-258.

Braff DL, Light GA, Ellwanger J, Sprock J and Swerdlow NR (2005)
Female schizophrenia patients have prepulse inhibition deficits.
Biol Psychiatry 57: 817-820.

Brown SM, Wager-Miller J and Mackie K (2002) Cloning and molec-
ular characterization of the rat CB2 cannabinoid receptor.
Biochim Biophys Acta 1576: 255-264.

Brusco A, Taglaiferro PA, Saez T, et al. (2008a) Ultrastructural local-
ization of neuronal brain CB2 cannabinoid receptors. Ann NY
Acad Sci 1139: 450-457.

Brusco A, Tagliaferro P, Saez T, et al. (2008b) Postsynaptic localiza-
tion of CB2 cannabinoid receptors in the rat hippocampus.
Synapse 62: 944-949.

Buckley NE, McCoy KL, Mezey E, et al. (2000) Immunomodulation
by cannabinoids is absent in mice deficient for the cannabinoid
CB2 receptor. Eur J Pharmacol 396: 141-149.

Cabral GA and Griffin-Thomas L (2009) Emerging role of the can-
nabinoid receptor CB2 in immune regulation: therapeutic pros-
pects for neuroinflammation. Expert Rev Mol Med 11: e3.

Cabral GA, Raborn ES, Griffin L, et al. (2008) CB2 receptors in the
brain: role in central immune function. Br J Pharmacol 153:
240-251.

Castro-Fornieles J, Diaz R, Goti J, et al. (2010) Prevalence and fac-
tors related to substance use among adolescents with eating dis-
orders. Eur Addict Res 16: 61-68.

Chin CL, Tovcimak AE, Hradil VP, et al. (2008) Differential effects
of cannabinoid receptor agonists on regional brain activity using
pharmacological MRI. Br J Pharmacol 153: 367-379.

Cho H, Kim KM, Kim YK, et al. (2009) Human proline-rich nuclear
receptor coregulatory protein 2 mediates an interaction between
mRNA surveillance machinery and decapping complex. Mol Cell
33: 75-86.

Cichon S, Craddock N, Daly M, et al. (2009) Genomewide associa-
tion studies: history, rationale, and prospects for psychiatric dis-
orders. Am J Psychiatry 166: 540-556.

De Filippis D, Steardo A, D’Amico A, et al. (2009) Differential can-
nabinoid receptor expression during reactive gliosis: a possible

implication for a nonpsychotropic neuroprotection. Sci World J
9: 229-235.

De Marchi N, De Petrocellis L, Orlando P, Daniele F, Fezza F and
Di Marzo V (2003) Endocannabinoid signalling in the blood of
patients with schizophrenia. Lipids Health Dis 2: 5.

Duan J, Sanders AR and Gejman PV (2010) Genome-wide
approaches to schizophrenia. Brain Res Bull 83: 93-102.

Edenberg HJ, Koller DL, Xuei X, et al. (2010) Genome-wide associ-
ation study of alcohol dependence implicates a region on chro-
mosome 11. Alcohol Clin Exp Res 34: 840-852.

Ellert-Miklaszewska A, Grajkowska W, Gabrusiewicz K, et al. (2007)
Distinctive pattern of cannabinoid type II (CB2) expression in
adult and pediatric brain tumors. Brain Res 1137: 161-169.

Fernandez-Ruiz J, Romero J, Velasco G, et al. (2006) Cannabinoid
CB2 receptor: a new target for controlling neural cell survival.
Trends Pharmacol Sci 28: 39-45.

Fernandez-Ruiz J, Pazo MR, Garcia-Arencibia X, et al. (2008) Role
of CB2 receptors in neuroprotective effects of cannabinoids.
Mol Cell Endocrinol 286: S91-S96.

Galiegue S, Mary S, Marchand J, et al. (1995) Expression of central
and peripheral cannabinoid receptors in human immune tissues
and leukocyte subpopulations. Eur J Biochem 232: 54-61.

Garcia-Gutierrez MS and Manzanares J (2010) Overexpression of
CB2 cannabinoid receptors decreased vulnerability to anxiety
and impaired anxiolytic action of alprazolam in mice.
J Psychopharmacol 00:1-00.

Garcia-Gutierrez MS, Perez-Ortiz JM, Gutierrez-Adan A and
Manzanares J (2010) Depression-resistant endophenotype in
mice overexpressing cannabinoid CB(2) receptors. Br J
Pharmacol 160: 1773-1784.

Ghose H (2009) Cannabinoid controversy. The Scientist. Retrieved
from http://www.the-scientist.com/news/display/55969/(accessed
26 January 2011).

Golech SA, McCarron RM, Chen Y, et al. (2004) Human brain
endothelium: coexpression and function of vanilloid and endocan-
nabinoid receptors. Mol Br Res 132: 87-92.

Gong J-P, Onaivi ES, Ishiguro H, et al. (2006) Cannabinoid CB2
receptors: immunohistochemical localization in rat brain. Brain
Res 1071: 10-23.

Griffin G, Wray EJ, Tao Q, et al. (1999) Evaluation of the cannabi-
noid CB2 receptor-selective antagonist, SR144528: further evi-
dence for CB2 receptor absence in the rat central nervous
system. Eur J Pharmacol 377: 117-125.

Grimsey NL, Goodfellow CE, Scotter EL, et al. (2008) Specific detec-
tion of CBI receptors; cannabinoid CBI receptor antibodies are
not all created equal. J Neurosci Methods 171: 78-86.

Hasin DS, Goodwin RD, Stinson FS and Grant BF (2005)
Epidemiology of major depressive disorder: results from the
National Epidemiologic Survey on Alcoholism and Related
Conditions. Arch Gen Psychiatry 62: 1097-1106.

Hill EL, Gallopin T, Ferezou I, et al. (2007) Functional CB1 recep-
tors are broadly expressed in neocortical GABAergic and gluta-
matergic neurons. J Neurophysiol 97: 2580-2589.

Hoffman HS and Ison JR (1980) Reflex modification in the domain of
startle: I. Some empirical findings and their implications for how the
nervous system processes sensory input. Psychol Rev 87: 175-189.

Holliday EG, Nyholt DR, Tirupati S, et al. (2009) Strong evidence
for a novel schizophrenia risk locus on chromosome 1p31.1 in
homogeneous pedigrees from Tamil Nadu, India. Am J
Psychiatry 166: 206-215.

Holmans PA, Riley B, Pulver AE, et al. (2009) Genomewide linkage
scan of schizophrenia in a large multicenter pedigree sample using
single nucleotide polymorphisms. Mol Psychiatry 14: 786-795.

Ibrahim M, Deng H, Zvonok K, et al. (2003) Activation of CB2
cannabinoid receptors by AMI1241 inhibits experimental

Downloaded from jop.sagepub.com by guest on January 19, 2014


http://jop.sagepub.com/
http://jop.sagepub.com/

102

Journal of Psychopharmacology 26(1)

neuropathic pain: pain inhibition by receptors not present in the
brain. Proc Natl Acad Sci 100: 10529-10533.

Ishiguro H, Iwasaki S, Teasenfitz L, et al. (2007) Involvement of
cannabinoid CB2 receptor in alcohol preference in mice and alco-
holism in humans. Pharmacogenomics J 7: 380-385.

Ishiguro H, Horiuchi Y, Ishikawa M, et al. (2010a) Brain cannabi-
noid CB2 receptor in schizophrenia. Biol Psychiatry 67: 974-982.

Ishiguro H, Carpio O, Horiuchi Y, et al. (2010b) A nonsynonymous
polymorphism in cannabinoid CB2 receptor gene is associated
with eating disorders in humans and food intake is modified in
mice by its ligands. Synapse 64: 92-96.

Jean-Gilles L, Gran B and Constantinescu CS (2010) Interaction
between cytokines, cannabinoids and the nervous system.
Immunology 215: 606-610.

Jhaveri MD, Elmes SJ, Richardson D, et al. (2008) Evidence for a
novel functional role of cannabinoid CB(2) receptors in the thal-
amus of neuropathic rats. Eur J Neurosci 27: 1722—1730.

Joosten M, Valk PJ, Vankan Y, et al. (2000) Phenotyping of Evil,
Evill/Cb2, and Evil2 transformed leukemias isolated from a
novel panel of cas-Br-M murine leukemia virus-infected mice.
Virology 268: 308-318.

Karsak M, Cohen-Solal M, Freudenberg J, et al. (2005) Cannabinoid
receptor type 2 gene is associated with human osteoporosis. Hum
Mol Genet 14: 3389-3396.

Koch M, Habazetti I, Dehghani F, et al. (2008) The rat pineal gland
comprises an endocannabinoid system. J Pineal Res 45: 351-360.

Koethe D, Llenos IC, Dulay JR, et al. (2007) Expression of CBI1
cannabinoid receptor in the anterior cingulate cortex in schizo-
phrenia, bipolar disorder, and major depression. J Neural Transm
114: 1055-1063.

Kousseff BG, Beratis NG, Strauss L, et al. (1976) Fucosidosis type 2.
Pediatrics 57: 205-213.

Lanciego JL, Barroso-Chinea P, Rico AJ, et al. (2010) Expression of
mRNA coding the cannabinoid receptor 2 in the pallidal complex
of Macaca fascicularis. J Psychopharmacol 25: 97-104.

Lappalainen J, Kranzler HR, Petrakis I, et al. (2004) Confirmation
and fine mapping of the chromosome 1 alcohol dependence risk
locus. Mol Psychiatry 9: 312-319.

Leweke FM, Giuffrida A, Wurster U, Emrich HM and Piomelli D
(1999) Elevated endogenous cannabinoids in schizophrenia.
Neuroreport 10: 1665-1669.

Leweke FM, Giuffrida A, Koethe D, et al. (2007) Anandamide levels
in cerebrospinal fluid of first-episode schizophrenic patients:
impact of cannabis use. Schizophr Res 94: 29-36.

Li CY, Zhang Y, Wang Z, et al. (2010) A human-specific de novo
protein-coding gene associated with human brain functions. PLoS
Comput Biol 6: €¢1000734.

Lind PA, Macgregor S, Vink JM, et al. (2010) A genomewide asso-
ciation study of nicotine and alcohol dependence in Australian
and Dutch populations. Twin Res Hum Genet 13: 10-29.

Liu QR, Pan CH, Hishimoto A, et al. (2009) Species differences in
cannabinoid receptor 2 (CNR2 gene): identification of novel
human and rodent CB2 isoforms, differential tissue expression
and regulation by cannabinoid receptor ligands. Genes Brain
Behav 8: 519-330.

Long LE, Malone DT and Taylor DA (2006) Cannabidiol reverses
MK-801-induced disruption of prepulse inhibition in mice.
Neuropsychopharmacology 31: 795-803.

Lopez EM, Tagliaferro P, Onaivi ES and Lopez-Costa JJ (2010)
Distribution of CB2 cannabinoid receptor in adult retina.
Synapse. Epub ahead of print.

Lunn CA, Reich E-P, Fine JS, et al. (2008) Biology and therapeutic
potential of cannabinoid CB2 receptor inverse agonists. Br J
Pharmacol 153: 226-239.

Malik P, Gasser RW, Kemmler G, et al. (2009) Low bone mineral
density and impaired bone metabolism in young alcoholic

patients without liver cirrhosis: a cross-sectional study. Alcohol
Clin Exp Res 33: 375-381.

Marriot KS and Huffman JW (2008) Recent advances in the devel-
opment of selective ligands for cannabinoid CB(2) receptor. Curr
Top Med Chem 8: 187-204.

McPartland JM, Matias I, Di Marzo V, et al. (2006) Evolutionary
origins of the endocannabinoid system. Gene 370: 64-74.

Morgan CJ and Curran HV (2008) Effects of cannabidiol on schizo-
phrenia-like symptoms in people who use cannabis. Br J
Psychiatry 192: 306-307.

Morgan NH, Stanford IM and Woodhall GL (2009) Functional CB2
type cannabinoid receptors at CNS synapses. Neuropharmacology
57: 356-368.

Muller N and Schwarz M (2006) Schizophrenia as an inflammation-
mediated dysbalance of glutamatergic neurotransmission.
Neurotox Res 10: 131-148.

Munro S, Thomas KL and Abu-Shaar M (1993) Molecular charac-
terization of a peripheral receptor for cannabinoids. Nature 365:
61-65.

Murikinati S, Juttler E, Keinert T, et al. (2010) Activation of canna-
binoid 2 receptors protects against cerebral ischemia by inhibiting
neutrophil recruitment. FASEB J 24: 788-798.

Nagarkatti P, Pandey R, Rieder SA, et al. (2009) Cannabinoids as
novel anti-inflammatory drugs. Future Med Chem 1: 1333—1349.

Nunez E, Benito C, Pazos MR, et al. (2004) Cannabinoid CB2 recep-
tors are expressed by perivascular microglia cells in the human
brain: an immunohistochemical study. Synapse 53: 208-213.

Onaivi ES (2006) Neuropsychopharmacological evidence for the
functional presence and expression of cannabinoid CB2 receptors
in the brain. Neuropsychobiology 54: 231-246.

Onaivi ES (2009) Cannabinoid receptors in brain: pharmacogenetics,
neuropharmacology, neurotoxicology, and potential therapeutic
applications. Int Rev Neurobiol 88: 335-369.

Onaivi ES (2010) Endocannabinoid system, pharmacogenomics and
response to therapy. Pharmacogenomics 11: 907-910.

Onaivi ES, Ishiguro H, Gong JP, et al. (2006a) Discovery of the
presence and functional expression of cannabinoid CB2 receptors
in brain. Ann NY Acad Sci 1074: 514-536.

Onaivi ES, Ishiguro H, Patel S, et al. (2006b) Methods to study the
behavioral effects and expression of CB2 cannabinoid receptors
and its gene transcripts in chronic mild stress model of depression.
In: Onaivi ES (ed.) Marijuana and Cannabinoid Research:
Methods and Protocols. Totowa: Humana Press Inc, 291-298.

Onaivi ES, Ishiguro H, Gong J-P, et al. (2008a) Functional expres-
sion of brain neuronal CB2 cannabinoid receptors are involved in
the effects of drugs of abuse and in depression. Ann NY Acad Sci
1130: 434-449.

Onaivi ES, Carpio O, Ishiguro H, et al. (2008b) Behavioral effects of
CB2 cannabinoid receptor activation and its influence on food
and alcohol consumption. A4nn NY Acad Sci 1139: 426-433.

Ong WY and Mackie K (1999) A light and electron microscopic
study of the CBI1 cannabinoid receptor in primate spinal cord.
J Neurocytol 28: 39-45.

Ortega-Alvaro A, Aracil-Fernandez A, Garcia-Gutierrez MS, et al.
(2010) Deletion of CB2 cannabinoid receptor induces schizophre-
nia-related behaviors in mice. Soc Neuro Abst 471: 11.

Palazuelos J, Aguado T, Egia A, et al. (2006) Non-psychoactive CB2
cannabinoid agonists stimulate neural progenitor proliferation.
FASEB J 20: E1773-E1779.

Paldy E, Bereczki E, Santha M, et al. (2008) CB2 cannabinoid recep-
tor antagonist SR144528 decreases mu-opioid receptor expression
and activation in mouse brainstem: role of CB2 receptor in pain.
Neurochem Int 53: 309-316.

Paldyova E, Bereczki E, Santha M, et al. (2008) Noladin ether, a
putative endocannabinoid, inhibits mu-opoid receptor activation
via CB2 cannabinoid receptors. Neurochem Int 52: 321-328.

Downloaded from jop.sagepub.com by guest on January 19, 2014


http://jop.sagepub.com/
http://jop.sagepub.com/

Onaivi et al.

103

Patel KD, Davison JS, Pittman QJ, et al. (2010) Cannabinoid CB2
receptors in health and disease. Curr Med Chem 17: 1394-1410.

Patterson PH (2009) Immune involvement in schizophrenia and
autism: etiology, pathology and animal models. Behav Brain Res
204: 313-321.

Peters EN and Hughes JR (2010) Daily marijuana users with past
alcohol problems increase alcohol consumption during marijuana
abstinence. Drug Alcohol Depend 106: 111-118.

Piontkivska H, Yang MQ, Larkin DM, et al. (2009) Cross-species
mapping of bidirectional promoters enables prediction of unan-
notated 5 UTRs and identification of species-specific transcripts.
BMC Genomics 10: 189.

Plackett TP and Kovacs EJ (2008) Acute models of ethanol exposure
to mice. Methods Mol Biol 447: 3-9.

Renn JH, Yang NP, Chueh CM, Lin CY, Lan TH and Chou P (2009)
Bone mass in schizophrenia and normal populations across dif-
ferent decades of life. BMC Musculoskelet Disord 10: 1.

Rivers JR and Ashton JC (2010) The development of cannabinoid
CBII receptor agonists for the treatment of central neuropathies.
Cent Nerv Syst Agents Med Chem 10: 47-64.

Roche M and Finn DP (2010) Brain CB, receptors: implications for
neuropsychiatric disorders. Pharmaceuticals 3: 2517-2553.

Rodriguez-Martin I, Herrero-Turrion MJ, Marron Fdez de Velasco
E, Gonzalez-Sarmiento R and Rodriguez RE (2007)
Characterization of two duplicate zebrafish Cb2-like cannabinoid
receptors. Gene 389: 36—44.

Ruiz-Valdepenas L, Benito C, Tolon RM, et al. (2010) The endocan-
nabinoid system and amyloid-related diseases. Exp Neurol 224:
66-73.

Sammarco CL (2007) A case study: identifying alcohol abuse in mul-
tiple sclerosis. J Neurosci Nurs 39: 373-376.

Sampson HW (2002) Alcohol and other factors affecting osteoporosis
risk in women. Alcohol Res Health 26: 292-298.

Sartor CE, Grant JD, Bucholz KK, et al. (2010) Common genetic
contributions to alcohol and cannabis use and dependence symp-
tomatology. Alcohol Clin Exp Res 34: 545-554.

Sheng WS, Hu S, Min X, et al. (2005) Synthetic cannabinoid
WINS55212-2 inhibits generation of inflammatory mediators by
IL-IB-stimulated human astrocytes. Glia 49: 211-219.

Sipe JC, Arbour N, Gerber A and Beutler E (2005) Reduced endo-
cannabinoid immune modulation by a common cannabinoid 2
(CB2) receptor gene polymorphism: possible risk for autoimmune
disorders. J Leukoc Biol 78: 231-238.

Sobieszczuk DF, Poliakov A, Xu Q and Wilkinson DG (2010) A
feedback loop mediated by degradation of an inhibitor is required
to initiate neuronal differentiation. Genes Dev 242: 206-218.

Strous RD and Shoenfeld Y (2006) Schizophrenia, autoimmunity and
immune system dysregulation: a comprehensive model updated
and revisited. J Autoimmun 27: 71-80.

Suarez J, Bermudez-Silva FJ, Mackie K, et al. (2008) Immuno-
histochemical description of the endogenous cannabinoid system
in the rat cerebellum and functionally related nuclei. J Comp
Neurol 509: 400-421.

Suarez J, Llorente R, Romero-Zerbo SY, et al. (2009) Early maternal
deprivation induces gender-dependent changes on the expression
of hippocampal CB1 and CB2 cannabinoid receptors of neonatal
rats. Hippocampus 19: 623-632.

Swerdlow NR, Light GA, Cadenhead KS, Sprock J, Hsiech MH and
Braff DL (2006) Startle gating deficits in a large cohort of patients
with schizophrenia: relationship to medications, symptoms,

neurocognition, and level of function. Arch Gen Psychiatry 63:
1325-1335.

Tanasescu R and Constantinescu CS (2010) Cannabinoids and the
immune system: an overview. Immunology 215: 588-597.

Ternianov A, Perez-Ortiz JM, Solesio ME, et al. (2010)
Overexpression of CB2 cannabinoid receptors results in neuro-
protection against behavioral and neurochemical alterations
induced by intracaudate administration of 6-hydroxydopamine.
Neurobiol Aging 00:1-00.

Treutlein J, Cichon S, Ridinger M, et al. (2009) Genome-wide asso-
ciation study of alcohol dependence. Arch Gen Psychiatry 66:
773-784.

Uhl GR, Ishiguro H, Onaivi ES, et al. (2006) Molecular neurobio-
logical methods in marijuana-cannabinoid research. In: Onaivi ES
(ed.) Marijuana and Cannabinoid Research: Methods and
Protocols. Totowa: Humana Press Inc, 1-17.

Valk PJ, Hol S, Vankan Y, et al. (1997) The genes encoding the
peripheral cannabinoid receptor and alpha-L-fucosidase are
located near a newly identified common virus integration site,
Evill. J Virol 71: 6796-6804.

Valk PJ, Vankan Y, Joosten M, et al. (1999) Retroviral insertions in
Evil2, a novel common virus integration site upstream of Tral/
Grp9%4, frequently coincide with insertions in the gene encoding
the peripheral cannabinoid receptor Cnr2. J Virol 73: 3595-3602.

Van Sickle MD, Duncan M, Kingsley PJ, et al. (2005) Identification
and functional characterization of brainstem cannabinoid CB2
receptors. Science 310: 329-332.

Vinod KY and Hungund BL (2005) Endocannabinoid lipids and
mediated system: implication for alcoholism and neuropsychiatric
disorders. Life Sci 77: 1569-1583.

Viscomi MT, Oddi S, Latini L, et al. (2009) Selective CB2 receptor
agonism protects central neurons from remote axotomy-induced
apoptosis through the PI13K/Akt pathway. J Neurosci 29:
4564-4570.

Ward RIJ, Colivicchi MA, Allen R, et al. (2009) Neuro-inflammation
induced in the hippocampus of ‘binge drinking’ rats may be medi-
ated by elevated extracellular glutamate content. J Neurochem
I11: 1119-1128.

Xi Z-X, Spiller K and Gardner EL (2009) Cannabinoid CBI1 and CB2
receptors modulate brainreward function in opposite directions in
rats. Soc Neuro Abst 449: 13.

Yamaguchi F, Macrae AD and Brenner S (1996) Molecular cloning
of two cannabinoid type 1-like receptor genes from the puffer fish
Fugu rubribes. Genomics 35: 603-605.

Yamaguchi-Kabata Y, Nakazono K, Takahashi A, et al. (2008)
Japanese population structure, based on SNP genotypes from
7003 individuals compared to other ethnic groups: effects on
population-based association studies. Am J Hum Genet 83:
445-456.

Zammit S, Allebeck P, Andreasson S, Lundberg I and Lewis G (2002)
Self reported cannabis use as a risk factor for schizophrenia in
Swedish conscripts of 1969: historical cohort study. BMJ 325:
1199.

Zhang J, Feuk L, Duggan GE, Khaja R and Scherer SW (2006)
Development of bioinformatics resources for display and analysis
of copy number and other structural variants in the human
genome. Cytogenet Genome Res 115: 205-214.

Zhou D, Shen R, Ye JJ, et al. (2008) Nuclear receptor coactivator
PNRC2 regulates energy expenditure and adiposity. J Biol Chem
283: 541-553.

Downloaded from jop.sagepub.com by guest on January 19, 2014


http://jop.sagepub.com/
http://jop.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Ornaments
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeCorpID-Acrobat
    /AdobeCorpID-Adobe
    /AdobeCorpID-Bullet
    /AdobeCorpID-MinionBd
    /AdobeCorpID-MinionBdIt
    /AdobeCorpID-MinionRg
    /AdobeCorpID-MinionRgIt
    /AdobeCorpID-MinionSb
    /AdobeCorpID-MinionSbIt
    /AdobeCorpID-MyriadBd
    /AdobeCorpID-MyriadBdIt
    /AdobeCorpID-MyriadBdScn
    /AdobeCorpID-MyriadBdScnIt
    /AdobeCorpID-MyriadBl
    /AdobeCorpID-MyriadBlIt
    /AdobeCorpID-MyriadLt
    /AdobeCorpID-MyriadLtIt
    /AdobeCorpID-MyriadPkg
    /AdobeCorpID-MyriadRg
    /AdobeCorpID-MyriadRgIt
    /AdobeCorpID-MyriadRgScn
    /AdobeCorpID-MyriadRgScnIt
    /AdobeCorpID-MyriadSb
    /AdobeCorpID-MyriadSbIt
    /AdobeCorpID-MyriadSbScn
    /AdobeCorpID-MyriadSbScnIt
    /AdobeCorpID-PScript
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-ItalicOsF
    /Aldus-Roman
    /Aldus-RomanSC
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AssemblyLightSSK
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AuroraOpti-Condensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BaileySansITC-Bold
    /BaileySansITC-BoldItalic
    /BaileySansITC-Book
    /BaileySansITC-BookItalic
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Baskerville-Normal-Italic
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-BoldItalicOsF
    /BauerBodoni-BoldOsF
    /BauerBodoni-Italic
    /BauerBodoni-ItalicOsF
    /BauerBodoni-Roman
    /BauerBodoni-RomanSC
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BlockBE-Condensed
    /BlockBE-ExtraCn
    /BlockBE-ExtraCnIt
    /BlockBE-Heavy
    /BlockBE-Italic
    /BlockBE-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /BroadwayBT-Regular
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOpenFace
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /Century-HandtooledBold
    /Century-HandtooledBoldItalic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /Century-Ultra
    /Century-UltraItalic
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMR10
    /CMR8
    /CMSY10
    /CMSY8
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Della-RobbiaItalicBT
    /Della-RobbiaSCaps
    /Del-NormalSmallCaps
    /Delphin-IA
    /Delphin-IIA
    /Delta-Bold
    /Delta-BoldItalic
    /Delta-Book
    /Delta-BookItalic
    /Delta-Light
    /Delta-LightItalic
    /Delta-Medium
    /Delta-MediumItalic
    /Delta-Outline
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /DomCasual
    /DomCasual-Bold
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ELANGO-IB-A03
    /ELANGO-IB-A75
    /ELANGO-IB-A99
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /ElGreco
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /EurostileLTStd-Demi
    /EurostileLTStd-DemiOblique
    /Eurostile-Oblique
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /FairfieldLH-Bold
    /FairfieldLH-BoldItalic
    /FairfieldLH-BoldSC
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-HeavySC
    /FairfieldLH-Light
    /FairfieldLH-LightItalic
    /FairfieldLH-LightSC
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FairfieldLH-MediumSC
    /FairfieldLH-SwBoldItalicOsF
    /FairfieldLH-SwHeavyItalicOsF
    /FairfieldLH-SwLightItalicOsF
    /FairfieldLH-SwMediumItalicOsF
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Flood
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDAaOsF
    /FontanaNDAaOsF-Italic
    /FontanaNDCcOsF-Semibold
    /FontanaNDCcOsF-SemiboldIta
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Bold
    /FontanaNDEeOsF-BoldItalic
    /FontanaNDEeOsF-Light
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /ForteMT
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /FreestyleScrD
    /FreestyleScript
    /Freestylescript
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /Futura-Thin
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond-Antiqua
    /GaramondBE-Bold
    /GaramondBE-BoldExpert
    /GaramondBE-BoldOsF
    /GaramondBE-CnExpert
    /GaramondBE-Condensed
    /GaramondBE-CondensedSC
    /GaramondBE-Italic
    /GaramondBE-ItalicExpert
    /GaramondBE-ItalicOsF
    /GaramondBE-Medium
    /GaramondBE-MediumCn
    /GaramondBE-MediumCnExpert
    /GaramondBE-MediumCnOsF
    /GaramondBE-MediumExpert
    /GaramondBE-MediumItalic
    /GaramondBE-MediumItalicExpert
    /GaramondBE-MediumItalicOsF
    /GaramondBE-MediumSC
    /GaramondBE-Regular
    /GaramondBE-RegularExpert
    /GaramondBE-RegularSC
    /GaramondBE-SwashItalic
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Halbfett
    /Garamond-HandtooledBold
    /Garamond-HandtooledBoldItalic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-BoldItalicOsF
    /GaramondThree-BoldSC
    /GaramondThree-Italic
    /GaramondThree-ItalicOsF
    /GaramondThree-SC
    /GaramondThreeSMSIISpl-Italic
    /GaramondThreeSMSitalicSpl-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Gothic-Thirteen
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Black
    /GoudySans-BlackItalic
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySans-Book
    /GoudySans-BookItalic
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-Light-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /HelveticaInserat-Roman-SemiBold
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HelvExtCompressed
    /HelvLight
    /HelvUltCompressed
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ExtraBlackB
    /Humanist777BT-ExtraBlackCondB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightCondensedB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /Iglesia-Light
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Light
    /Imago-LightItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /ITCGaramondMM
    /ITCGaramondMM-It
    /JAKEOpti-Regular
    /JansonText-Bold
    /JansonText-BoldItalic
    /JansonText-Italic
    /JansonText-Roman
    /JansonText-RomanSC
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Juniper
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /KeplMM-Or2
    /KisBT-Italic
    /KisBT-Roman
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Linotext
    /Lithos-Black
    /LithosBold
    /Lithos-Bold
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaHandwritingItalic
    /LucidaMath-Symbol
    /LucidaSansTypewriter
    /LucidaSansTypewriter-Bd
    /LucidaSansTypewriter-BdObl
    /LucidaSansTypewriter-Obl
    /LucidaTypewriter
    /LucidaTypewriter-Bold
    /LucidaTypewriter-BoldObl
    /LucidaTypewriter-Obl
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Machine
    /Machine-Bold
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatrixScriptBold
    /MatrixScriptBoldLin
    /MatrixScriptBook
    /MatrixScriptBookLin
    /MatrixScriptRegular
    /MatrixScriptRegularLin
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Bold
    /Meridien-BoldItalic
    /Meridien-Italic
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MrsEavesAllPetiteCaps
    /MrsEavesAllSmallCaps
    /MrsEavesBold
    /MrsEavesFractions
    /MrsEavesItalic
    /MrsEavesPetiteCaps
    /MrsEavesRoman
    /MrsEavesRomanLining
    /MrsEavesSmallCaps
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadMM
    /MyriadMM-It
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-BoldItalicOsF
    /NewCaledonia-BoldSC
    /NewCaledonia-Italic
    /NewCaledonia-ItalicOsF
    /NewCaledonia-SC
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothic-Oblique
    /New-Symbol
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /OceanSansMM
    /OceanSansMM-It
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-ExtraBlackItalic
    /Optima-Italic
    /Optima-Oblique
    /OSPIRE-Plain
    /OttaIA
    /Otta-wa
    /Ottawa-BoldA
    /OttawaPSMT
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Parisian
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Plantin-Light
    /Plantin-LightItalic
    /Plantin-Semibold
    /Plantin-SemiboldItalic
    /Poetica-ChanceryI
    /Poetica-SuppLowercaseEndI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /ProseAntique-Bold
    /ProseAntique-Normal
    /QuaySansEF-Black
    /QuaySansEF-BlackItalic
    /QuaySansEF-Book
    /QuaySansEF-BookItalic
    /QuaySansEF-Medium
    /QuaySansEF-MediumItalic
    /Quorum-Black
    /Quorum-Bold
    /Quorum-Book
    /Quorum-Light
    /Quorum-Medium
    /Raleigh
    /Raleigh-Bold
    /Raleigh-DemiBold
    /Raleigh-Medium
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /RMTMI
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /RotisSansSerif
    /RotisSansSerif-Bold
    /RotisSansSerif-ExtraBold
    /RotisSansSerif-Italic
    /RotisSansSerif-Light
    /RotisSansSerif-LightItalic
    /RotisSemiSans
    /RotisSemiSans-Bold
    /RotisSemiSans-ExtraBold
    /RotisSemiSans-Italic
    /RotisSemiSans-Light
    /RotisSemiSans-LightItalic
    /RotisSemiSerif
    /RotisSemiSerif-Bold
    /RotisSerif
    /RotisSerif-Bold
    /RotisSerif-Italic
    /RunicMT-Condensed
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /SackersGothicLight
    /SackersGothicLightAlt
    /SackersItalianScript
    /SackersItalianScriptAlt
    /Sam
    /Sanvito-Light
    /SanvitoMM
    /Sanvito-Roman
    /Semitica
    /Semitica-Italic
    /SIVAMATH
    /Siva-Special
    /SMS-SPELA
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpecialAA
    /Special-Gali
    /Sp-Sym
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-PhoneticAlternate
    /StoneSans-PhoneticIPA
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-PhoneticAlternate
    /StoneSerif-PhoneticIPA
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss921BT-RegularA
    /Symbol
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Tekton
    /Times-Bold
    /Times-BoldA
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-Italic
    /Times-NewRoman
    /Times-NewRomanBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-RomanSmallCaps
    /Times-Sc
    /Times-SCB
    /Times-special
    /TimesTenGreekP-Upright
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothicLH-BoldExtended
    /TradeGothicLH-Extended
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /Univers
    /Universal-GreekwithMathPi
    /Universal-NewswithCommPi
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-Light
    /Univers-LightOblique
    /UniversLTStd-Black
    /UniversLTStd-BlackObl
    /Univers-Oblique
    /Utopia-Black
    /Utopia-BlackOsF
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Ornaments
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Roman
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings for creating PDF files for submission to The Sheridan Press. These settings configured for Acrobat v6.0 08/06/03.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


