The specificity of platelet glutamate receptor
sensitivity as a putative marker for

schizophrenia

Brendan Clive Beisham
A research report submitted to the Faculty of Health Sciences,
University of the Witwatersrand, in partial fulfilment of the

requirements for the degree of

Master of Medicine in the branch of Psychiatry

Johannesburg, 2000



Declaration

I, Brendan Clive Belsham, declare that this research report is my own work,
although I received assistance in the laboratory work and statistical methods. It
is being submitted for the degree of Master of Medicine in the branch of
Psychiatry. It has not been submitted before for any degree or examination at

this or any other University.

-~
. A day ofMA}IZOOO

i



Publication arising from this study

Berk M, Plein H, Belsham BC. The Specificity of Platelet Glutamate Receptor

Supersensitivity in Psychotic Disorders. Life Sciences, In Press.

(See Appendix 1)

il



Abstract

Hypoglutamatergic function is implicated in the pathogenesis of schizophrenia, and
supersensitivity of platelet N-methyl-D-aspartate (NMDA) receptors has been
reported in schizophrenia., The aim of this study was to examine the platelet
glutamate receptor sensitivity in patients with schizophrenia as well as other
psychotic conditions, and matched controls, in order to assess if this is a specific
marker of schizophrenia or occurs in other psychotic conditions. Glutamate receptor
sensitivity was assessed using the intracellular calcium response to glutamate
measured with spectrofluorometry. The percentage responses to glutamate
stimulation of the schizophrenic subjects and those with depression with psychotic
features were significantly greater than control subjects (p<0.005). The mania with
psychotic features group was not significantly different to controls. This data
suggests that platelet glutamate receptors may be supersensitive in schizophrenia and
depression with psychotic features. The platelet may be a possible peripheral marker

of glutamate function in schizophrenia and depression with psychotic features.
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1.0 Imtroduction

1.1 Glutamate as a neurctransmitter

B

The amino acid glutamate is the most abundantly active neurotransmitter in the mammalian
brain, acting at more than 50% of all synapses in the brain. It is also the principal excitatory
neurotransmitter in the human cortex. It is synthesised from glucose and glutamine in
presynaptic neuron terminals and is stored in synaptic vesicles. Once released into the
synaptic clefi, it acts on receptors and its action is terminated by reuptake into the
presynaptic neuron, It is catabolized by the enzyme glutamic acid decarboxylase (GAD).
Glutamatergic pathways are principally corticofugal, in contrast to monoaminergic
pathways, which mainly run towards the cortex from the brainstem and spinal cord. There

are also intracortical pathways, especially in the medial temporal lobe structures (1).

There are eight known glutamate receptors, The N-methyl-D-aspartate [NMDA] receptor is
the best known. It is an ionotropic receptor, in that it allows the passage of calcium, and to a
lesser extent sodium and potassium ions. Its ion channel opens when the recptor is bound by
both glutamate and glycine, whilst the membrane potential rises to above ~65 mV. Other
receptors include the alpha-amino-3-hydroxy-5-methyi-4-isoxazalepropionic acid{ AMPA],
kainate and frans — 1- aminocyclopentane ~ 1 — 3 — dicarboxylic acid {ACPD) receptors.

The latter is a meg=t+*ropic receptor, in that it is linked to G proteins which in turn activate

intracellular second messengers (2).
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Excitatory amino acids, especially glutamate, are known to have a number of physiologic
functions. The NMDA receptor is regarded by some to be the essential cellular feature of
memory. By a process known as long-term potentiation (LTP), this ruceptor is thought to
trigger a cascade of intracellular events leading to the formation of memory (2). Glutamate
is abundant in the pyramidal cells of the cortex, the cerebellum, the striatum and
corticostriatal projections, and is thus thought to be important in movement. It is also
postulated to be involved in perception (3). Excitatory amino acid systems have the potential
to promote or inhibit neuronal development in a wide variety of tissues. Hence the
importance of these systems in developmental stages, when neuronal plasticity is critical in
the formation of adequate neuronal connections. It is thought that part of the
pathophysiology of schizophrenia relates to abnormal neuronal development, as evidenced

by abnormal cell layer morphology in temporal lobe structures (4).

1.2 Schizophrenia and glutamate

1.2.1 Intreduction

Schizophrenia has been estimated to affect 1% of the population (5). It is a chronic,
debilitating illness, which carries a significant economic and human cost to society. Tt is
widely acknowledged that schizophrenia has biological underpinnings and research into its
pathogenesis has been dominated by various neurotransmitter theories. Although the
dominant neurotransmitter theory is that of dopamine, recent attempts to clarify the
neurochemical mechanisms of this disorder have shifted to the amino acids. A major reason
for this is the recognition of the role played by the cerebral cortex in schizophrenia, and

hence its two primary neurofransmiters, glutamate and gamma-aminobutyric acid (GABA).
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Hypofunction of the NMDA receptor was first implicated in schizophrenia when reduced
levels of glutamate were found in the cerebrospinal fluid of patients with schizophrenia (6).
Although this hypothesis initially failed to attract many adherents, recent years have seen the

emergence of numerous lines of evidence to support this theory.

It was observed that the street-drug phencyclidine (“angeldust”), the anaesthetic ketamine,
and MK-801, all NMDA receptor antagonists, cause a psychosis resembling both the
positive and negative symptoms of schizophrenia (7). This drug model of schizophrenia is
thus an improvement on the amphetamine model, in which only positive symptoms are seen,
and which is the best drug model of the dopamine hypothesis of schizophrenia. However, its
spe_ciﬁcity is questionable, since subjects téking these substances also display high scores on

dissociative phenomenon ratihg scales (8).

1.2.2 Post-mortem studies

Radioligand binding studies have shown, in general, decreased glutamate binding to kainate
receptors in medial temporal cortices of schizophrenics, and increased glutamate binding to
NMDA and AMPA receptors in frontal cortices of schizophrenics (9,10). Although
interpretation of this data is difficult, it is at least partially consistent with diminished

glutamatergic function.

A study measuring mRNA coding for five different subunits of the NMDA receptor in

cortical tissue found no significant differences between schizophrenics and controls,
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although a relative increase in one subunit was found in the prefrontal cortex (11).
Decreased mRNA encoding for non-NMDA glutamate receptors has been demonstrated in

the hippacampus of subjects with schizophrenia (12).

Certain studies have utilized the co-localization of neuropeptides with glutamatergic neurons
to investigate this hypothesis. A study using quantitative receptor autoradiography
demonstrated a reduction in the number of neurotensin receptors expressed by a population
of glutamatergic neurons in the entorhinal cortex of a sample of schizophrenics (13). In
addition, a reduction in mRNA encoding for cholecystokinin in the entorhinal cortex of

brains of patients with schizophrenia has been documented (8).

Another technique of evaluating glutamate function involves measuring the activity of an
intraneuronal enzyme. N- acetyl-alpha- linked acidic dipeptidase (NAAL ADase) is present
in glutamatergic neurons and is responsible for converting N-acetylaspartylglutamate
(NAAG), abundant in the limbic system, to N-acetyl aspartate (NAA) and glutamate (see
Appendix 2). One group found increased levels of NAAG as well as decreased
NAALADase activity and glutamate levels in the hippocampus and prefrontal cortex of

patients with schizophrenia (14). NAAG has been shown to block NMDA receptors.

1.2.3 In vivo neurochemical studies
More recently, studies have utilised the unique proton magnetic resonance properties of
NAA. This has the-advantage of providing in vivo neurochemical information. Thus using

magnetic resonance spectroscopy, reduced levels of NAA in the temporal lobes of
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schizophrenics have been demonstrated (15). Using a modification of this technique, highly
localised decreases in NAA in the rostral hippocampus and dorsolateral prefrontal cortex of

people with schizophrenia have been demonstrated (16).

1.2.4 Pharmocologic studies

Glycine, which acts as an obligatory co-agonist at the NMDA receptor, enhances the
activation of the NMDA - gated voltage dependent cation channel, by increasing the
frequency of channe! openings, Both open-label(17) and placebo-controlled crossover trials
(18,19) have reported improvements in negative symptoms in treatment refractory

schizophrenics treated with glycine,

D-cycloserine, an antituberculous drug, is a selective partial agonist at the glycine
recognition site, producing 40-60% of the activity of glycine; it readily crosses the blocd-
brain barrier. A placebo-controlled dose-finding trial of D-cycloserine added to conventional
neuroleptics in schizophrenics showed a significant improvement in negative and cognitive
symptoms at 50mg daily (20). A similar study involving clozapine treated patients was
negative (21). An independent group found a significant improvement in negative symptoms

in unmedicated schizophrenics (22).
Currently used antipsychotics also have effects on the NIMDA receptor. Haloperidol

upregulates NMDA receptor number and binding, and clozapine increases brain glutamate

concentrations in rats (23).
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Other pharmacological studies have focused on the AMPA receptor. For example, a study
assessing piracetam, which acts as an AMPA agonist, yielded encouraging results in

schizophrenia (24).

1.2.5 Genetic studies

Previous research has consistently implicated genetic factors in the pathogenesis of
schizophrenia, and it is possible that there may be a genetic basis for aberrant glutamate
functioning, In addition to the earlier inentioned postmortem studies measuring cortical
mRNA, a linkage study assessed the relationship between allelic variants of the GluR6
glutamate receptor gene and 23 families containing multiple cases of schizophrenia (25).

Although the resulis were negavive, this is anoth ir burgeoning area of research.

1.2.6 Interactions with other neurotransmitters

Although glutamate may play a role in schizophrenia, there is unequivocal evidence for the
involvement of other neurotransmitter systems. Indeed it is known that there are significant
interactions between glutamate and other neurotransmitters, especially dopamine, GABA

and certain neuropeptides.

According to the dopamine hypothesis, diminished cortical dopamine function accounts for
the negative schizophrenic symptoms, whilst an excess of mesolimbic or subcortical
dopamine activity accounts for delusions and hallucinations. It is known that dopamine

receptors situated in corticostriatal glutamatergic nerve terrainals mediate an inhibition of
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glutamate release in the striatum. Therefore, excessive subcortical dopamine activity may
cause secondary inhibition of NMDA receptor function (26). Conversely, NMDA receptors

located on dopaminergic fibres have been shown to inhibit dopamine release (27). Thus at

the subcortical level there may be a reciprocal antagonism between dopamine and glutamate.

It has also been shown that dopamine, via activation of the D1 receptor, facilitates
neocortical NMDA receptors (28). Thus diminished cortical dopamine activity is consistent

with decreased glutamatergic function,

1.2.7 Possible mechanisms

If the NMIDA receptor is hypofunctional, it remains unclear how this comes about, and how

it manifests in the clinical expression of psychosis. One of the consistent findings qfistudies’ -

assessing the effects of NMDA antagonists, such as phencyclidine, is an assqciéte_d .
excessive. release of glutamate ana consequent overstimulation bfpostsyx{aptic neirrons. Tt
has been suggested that hypofunctional NMDA receptors may lead to a loss of tonic
stimulation of inhibitory GABAergic interneurons, which in turn leads to disinhibition of
certain excitatory proj ectiqné; some of which are glutamatergic. This is thought to result in
- the bombardment-of many other neurcns in their projection fields with unmodulated noise,

and the clinical expression of psychotic thinking (26,29).

It has further been suggested that this disinhibited NMDA. activity leads to aberrant LTP and
the formation of fixed abnormal memories, or delusions. This is thought to occur at the

subcortical level and to affect cortical processing by way of the mediodorsal thalamus. It has




been hypothesized that the mechanism by which delusions become fixed involves a decrease
in excitatory inputs overcoming extensive GABA-ergic influences (28, and Hurlock,
personal communications); this is supported by decreased absolute levels of glutamate found

in schizophrenic brains,

It has been proposed that the phenomenon of excitotoxicity may explain the long-term
clinical deterioration observed in schizophrenics. By this process, excessive NMDA-
mediated calcium influx leads to a series of intraceliular events culminating in the formation
of toxic free radicals and cell death (30). In the long-term this is thought to contribute to a
neurodegenerative process. However there are arguments against this hypothesis. In the
spectroscopic studies assessing NAA, no difference was found between chronic and first-
episode schizophtenics in terms of ejther the magnitude of the reduction or the localisation
of the changes. In addition, studies using computerised tomography to assess ventricular size
have failed to show neuronal loss in schizophrenics followed over several years. Also,
functional data suggest that memory function, strongly linked to the NMDA receptor, does
not decrease over time. These studies suggest that whilst glutamate function may be altered

in schizophrenia, it may not contribute to an excitotoxic/neurodegenerative process (8).

1.2.8 Conclusion

Thus there is emerging evidence implicating altered glutzamatergic function in
schizophrenia. However, due to the complex interplay between the various neurotransmitter
systems, it is unlikely that a single neurotransmitter will prove to be the sole explanation for

the pathophysiology of schizophrenia, -
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Similarly, it is likely that neurotransmitter dysfunction per se may represent a small part or
epiphenomenon of the actual pathophysiologic mechanism. For ecxample, both
epidemiological and neuroanatomical studies support the newrodevelopmental hypothesis,
which holds that abnormal brain development is the decisive etiologic factor in

schizophrenia, and altered neurotransmitter function is a later consequence (8).

1.3 Mood disorders and glutamate

Research has investigated the role of the excitatory amine acids in depression, but has et
with conflicting evidence. One group found elevated plasma and platelet levels of glutamate
in depressed patients compared to controls (31). On the other hand, there has been at least
one negative study; which found no difference in serum levels of glutamate between patients
with depression and age and sex matched controls (32). Also, changes in plasma glutamate
have been described in othes conditions such as migraine, which may be comorbid with

depression (33).

Antidepressant therapy seems to reduce plasma levels of glutamate (32). Tricyelic
antidepressant drugs appear to modify the activity of glutamatergic neurons (34). Regionally
selective changes in the NMDA receptor complex occar with chronic antidepressant
administration, which may be mediated by regionally selective changes in excitatory amino

acid concentrations (35).
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A competitive NMDA antagonist (2-amino-7-phosphonoheptanoic acid [AP-7}), the non-
competitive NMDA antagonist, dizocilpine (MK801), and a partial agonist at strychnine-
insensitive glycine receptors (1-aminocylopropanecarboxylic acid [ACPC]) have all shown

efficacy in animal models of depression (36,37).

In a post-mortem study, [3H}MEK-80 1-binding to NMDA receptors did not differ between
22 suicide victims and 20 controls in any of nine brain regions studied (38). However, this
study was not specifically of depression, and post-mortem studies are complicated by issues

of retrospective diagnosis and post-mortem brain changes.

Lamotrigine is an anticonvulsant which is being used in bipolar disorder for its mood
stabilising properties. Its mechanism of action probably includes the inhibition of excessive
velease of glutamate. The efficacy of lamotrigine in the depressive phase of bipolar disorder
has been demonstrated in a placebo controlled design (39). Whilst this suggests the
involvemernt of glutamate, alternate mechanisms of action of the drug may be operative,

such as inhibition of sodium and calcium channels.

Also, low levels of the enzyme glutamic acid decarboxylase (GAD) have been demonstrated

in patients with major depression and bipolar disorder (40).

1.4 The platelet as a peripheral marker

Psychiatric practise suffers from a lack of external validating criteria; that is, of biological

markers which might enhance the reliability and validity of clinical diagnosis. Accessible
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peripheral markers remain an elusive goal in psychiatric iliness in general, and
schizophrenia in particular. Their potential benefits include enriching knowledge of the
biological underpinnings of psychiatric illness, the refinement of psychiatric diagnosis, and
facilitating the early diagnosis of conditions whose prognoses are known to worsen with the

duration of untreated illness. Schizophrenia is one such condition.

Such peripheral markers are divided into state and trait markers. State markers are detectable
in a given individual only under certain conditions, for example when a patient has relapsed;

trait markers are constantly present in a given individual with a certain illness.

Increases in second messenger free intracellular calcium in response to agonist stiliiulation
have been linked to the NMDA receptor complex in non-neuronal cell lines (41). NMDA
receptors have been isolated on platelet membranes, and kinetic properties of glutamate
uptake in platelets and brain slices are similar (42,43). While there is no compelling data
proving that the platelet data accurately reflects central changes, these studies justify further
investigation into the disease using the platelet as a possible peripheral marker. Indeed,

Hi)_latelet intracellular calcium is widely used as an indirect marker of receptor altéfations in
psychiatric illnesses. It is accepted in the field that the second messenger (calcium) response
is the most physiological means of assessing receptor farction.

(44,45 46).

It was hypothesised that the NMDA receptors of schizophrenics would be supersensitive as

a compensation for chronically attenuated glutamatergic and NMDA receptor functioning. A
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previous stuldy showed lowered intracellular baseline calcium concentrations, as well as
siéniﬁcant supersensitivity of glutamate receptors in schizophrenics versus controls (47).
Thus this prior work appears to demonstrate the sensitivity of this test as a putative
peripheral marker of schizophrenia; however its specificity as a test for schizophrenia is yet

to be established.

1.5 Aims and hypothesis of the study

The primary aim of this study thus is to determine whether supersensitivity of NMDA
Teceptors is specific for schizophrenia, or whether it is a non-specific marker of psychosis.
The other psychotic conditions chosen were mania with psychotic features and psychotic
depression. These two mood disorders were chosen to assess if the supersensitivity of the

NMDA receptors would occur in these disorders.

A related objective is to replicate earlier work, which found lowered intracellular calcium

levels in schizophrenics versus controls, and supersensitive NMDA receptors.
There are also broader aims, namely adding to the existing knowledge of the glutamate

hypothesis of schizophrenia, and further investigating the possibility of peripheral markers

for psychiatric ilinesses (specifically schizophrenia).
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2.0 Methodology

2.1 Sample
2.1.1 Patient groups

The sampie comprised male and female patients admitted to Chris Hani Baragwanath
Hospital, between the ages of 18 and 70 years, diagnosed on a structured clinical interview
(Mini International Newropsychiatric Interview, see appendix 7) as suffering from
schizophrenia, or mania with psychotic features, or psychotic depression. The sample was
recruited between February and July of 1998. To facilitate accurate diagnosis, collateral
information from family and bospital records was sought. If the diagnosis was in any way

unclear, the patient was not included in the study.

2.1.2 Exclusion criteria

All patients had not taken psychotropic medication for a period of two weeks (four weeks
for depot preparations, five weeks for fluoxetine). Exposure to benzodiazepines for acute
behavioural control was not an exclusion criterion. Patients with diagnoses of psychoactive
substance use disorders or a positive urine cannabis assay were excluded from the study,
although social use of alcohol and cigarette use were not exclusion criteria. Patients with

significant medical illness (e.g. diabetes, hypertension) were excluded.

2.1.3 Rating scales
The schizophrenic group and the mania grour: were rated on the Brief Psychiatric Rating
Scale (BPRS, see appendix 5), and the depression group was rated ost the Hamilton

Depression Rating Scale (HAMD, see appendix 4).




2.1.4 Controls
Sex, age and race matched controls, with no psychiatric history, were recruited; they were

mainly staff at the hospital.

2.2 Laboratory methods

2.2.1 Platelet Collzction

20ml blood was freshly drawn by venipuncture from an antecubital vein and placed in an
acid-citrate-dextrose buffer containing 160uM aspirin, Platelet-rich-plasma was obtained by
centrifugation for 15 minutes at 150g. This suspension was then recentrifuged for five
minutes at 850g in order to obtain a platelet pellet. The platelets were then resuspended in an
assay buffer (containing 137 mM NaCl, 2 mM KCl, 'mM MgCl,, 5SmM dextrose, 5 mM

HEPES, pH 7,4).

2.2.2 Loading of piatelets with fura-2-AM

The platelets were incubated at 37°C for 45 minutes with 4uM final concentration of fura-2-
AM. Fura-2-AM is a calcium indicator which is used in studies assessing intracellular
calcium. After the loading period, the platelets were kept at room temperature unfil
fluorescence measurements were performed. Before fluorescence measurement, the platelets
were spun down at 350g for five minutes. The supernatant was discarded and the pellet
resuspended in a HEPES buffer (containing 145 mM NaCl, 1 mM MgCl,, 10 mM HEPES, 5
mM glucose, 0,5 mM Na,HPO4, 1 mM CaCly, pH 7,55). The cell count was adjusted to 50

x10° platelets/ml.
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2.2,3 Fluorescence measurements and addition of glutamate

Fluorescence was measured in a Perkin-Eimer LS50 spectrophotometer with continuous
gentle stirring. The excitation wavelengths were 340 nm and 380 nm with an emission
wavelength of 510 nm. Glutamate concentrations of 0-100 pM were added sequentially. The
cytoplasmic free calcium concentration was measured by lysing the cells with Triton-X-100
in order to obtain maximum fluorescence, and then quenching the dye with 2 mM EGTA,
which is an intracellular calcium chelator. This is in accordance with the method of

Grynkiewicz, Poenie & Tsien (48).

2.3 Statistical analysis

Wilcoxon signed rank tests were used for these analyses. Non-parametric statistical methods
(or distribution-free tests) were used because the sample sizes were smali (less than 30), and
it was thus not possible to determine whether the data were normally distributed. Percentage
increases from baseline intracellular calcium were calculated in order to cancel the effect

different baseline values would have had on the results.

2.4 Ethics
The protocol was passed by the Committee for Research On Human -Subjects of the

University of the Witwatersrand (see appendix 3).
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2.5 Consent
Written informed consent was required for all subjects (see appendix 6). If patients could not

give informed consent they were excluded from the study.
2.6 Funding

This was provided by the depariments of Psychiatry and Pharmacology, University of the

Witwatersrand.
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3.0 Results

3.1 Demographic and clinical data

Table 3.1 illustrates the demographics and rating scale scores of the patient groups and
controls included in this study. Except for the schizophrenia group, which contained a
disproporticnate number of males, the gender ratios were not statistically different. There
were no statistically significant differences in the average ages across the four groups. The

mean BPRS scores were similar in the mania and schizophrenia groups.

Table 3.1 Demographic data and rating scale scores of patient groups and controls

Group Number Female Male Mean  age | BPRS Mean
(years) score HAM-D

score

Psychotic 10 7 3 293 - 344

depression

Schizophrenia | 12 1 11 27,9 31,6 -

Mania  with | 10 5 5 30,1 28,5 -

psychotic

features

Controls 12 6 6 28 0 0
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3.2 Biochemical data

Baseline platelet intracellular calcium levels were significantly lower than age, race, and sex
matched controi subjects in all the psychiatric groups studied (p<0.01). All patient groups
showed similarities in terms of baseline platelet intracellular calcium levels (p>0.05). (See

Table 3.2 and Figure 3.1)

Figure 3.2 depicts the change in intracellular calciumn concentrations before and after
stimulation with glutamate. However, in order to control for the differing baseline levels of
intracellular calcium, the percentage change in intracellular calcium with glutamate
stimulation was calculated (see Figure 3.3). Both the schizophrenia (p=0.004, Wilcoxon
signed rank test) and depression with psychotic features (p=0.007) groups showed
significant supersensitivity compared to the comtrol group. The mania with psychotic

features group did not differ significantly from controls (p=0.075).

Table 3.2 Platelet intracellular calcium levels at baseline and at 1pM glutamate in the
different study groups.

Psychiatric Group N Mean baseline |[Mean [Ca“]; at
[Ca®], 1uM glutamate
Psychotic depression 10 76,55; SD= 48,79 ]120,51; SD=78,24
Schizophrenia 12 76,75; 8D= 35,75 |108,77; SD= 51,91
Mania 10 75,72; SD= 38,70 188,66; SD= 43,47
Controls 12 136,43; SD= 55,75 | 156,91, SD= 62,06

SD = Standard deviation
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Figure 3.1 Mean baseline platelet intracellular calcium concentrations in
the three patient groups and controls
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4.0 Discussion

4.1  Limitations of the study

Although every aitempt was made to enhance the reliability and validity of this research,
there were nonetheless certain difficulties. The cross-sectional diagnoses of the various
psychotic disorders is a possible pitfall, as it is known that patients presenting with, for
example, a maniform psychosis may subsequently receive the diagnosis of schizophrenia or
bipolar disorder. Also, there was only one interviewer and thus inter-rater reliability could
not be assessed. To facilitate accurate diagnosis, collateral information from family
members and hospital records was sought, If the diagnosis was in any way unclear, the

patient was not included in the study.

Unfortunately it was not possible to stratify the schizophrenic group into first-episode versus
longstanding cases. This would have provided interesting information, since there may have
been differences in this marker between the two groups, given the fact that schizophrenia is

thought to be associated with neurodegeneration.

Also, it was not feasible to divide the psychotic depression group into bipolar versus
unipolar depression, as again there may have been interesting differences. For example,
since the psychotic depression group probably contained bipolar patients, and the mania
group by definition contained bipolar patients, it might be argued that there should rather

have been a single bipolar group.
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The schizophrenic group contained a predominance of mules. This may have affected the
results, since there are gender differences amongst certain neurotransmitters, for example the
serotonergic system. However the other groups, including the controls, did not show any

gender differences.

Since a number of glutamate receptors are known to have calcium as their second
messenger, it might be argued that the intracellular calcium response is not specific for the
NMDA receptor. However, the addition of MK801, a specific NMDA antagonist, to the
solution clearly blocked the response, suggesting that this is a valid test for the NMDA

receptor.

It has been claimed that informed consent is not possible from psychotic individuals.
However, not all reasoning faculties are necessarily affected when a person is psychotic, and

internationally it is accepted practice to obtain informed consent from psychotic subjects.

8.2 Conclusions

Despite these difficulties, this study replicates earlier work which found that baseline levels
of platelet intracellular calcium in schizophrenic patients are lower than age and sex
matched controls, It also replicates the finding of a supersensitive platelet intracellular

calcium response to glutamate stiraulation in schizophrenics (47).
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Within the schizophrenic group, no correlation between symptom severity and glutamate
receptor sensitivity was found, although this may be an artefact of the sample size. Also, this
group was heterogeneous in the duration of illness represented, which may . so have

affected the results, since schizophrenia is known to be a chronic progressive disorder.

No post treatment measurements were made to elucidate the state or trait status of the

marker.

The results showed a supersensitive platelet intracellular calcium response to glutamate
stimulation in the patients with major depression with psychotic features, but not in manic
patients With psychotic features. These differences suggest that whilst supersensitive
glutamate receptors ar§ not unique to schizophrenia, nejther are they a ﬁon—speciﬁc marker

of psychosis.

Although it was not determined which of the patients with psychotic depression had
underlying bipolar illnesses, these results suggest that this marker may be a feature of the
depressive rather than the manic pilase of bipolar disorder. Further, data on the behaviour of
this markér in patients with non-psychotic depression would be helpful to elucidate if this is
a marker of depressive disorders or only occurs in the psychotic forms of the illness. A
recent study addressed this question, and the results suggested that glutamate receptor

sensitivity is in fact increased in non-psychotic depression compared to conirols (41).

Increased sensiiivity to glutamate in depressed subjects, as seen in this study, may be due to

NMDA receptor upregulation as a consequence of decreased glutamate concentrations. This
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is however not in accordance with the available literature, which if anything suggests

increased glutamate levels in platelets and serum of depressed subjects (32).

Seen within the broader context of the glutamate hypothesis of schizophrenia, this study has
strengthened the available evidence for glutamate receptor dysfunction in this illness;
specifically, it has contributed to the theory of attenuated activity of the NMDA receptor in

schizophrenia.

The findings of this study further support the use of the platelet as a possible peripheral
marker in schizophrenia, and also in psychotic depression. In so doing, it is hoped that it has
contributed to the quest for suitable biological markers for psychiatric illnesses. Indeed, as
evidence-based medicine and managed care become integral influences in psychiatric

practice, such objective measures will be essential tools for the cly lcal psychiatrist.
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We are pleased to provide you with the publication information for your manuseript
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Sincerely yours,

Christine K, Wade
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Appendix 2: Chemical reaction

NAAG NAA + Glutamate

NAALADase

NAAG - N-acetylaspartylglutamate — (abundant in limbic system)
NAALADase - N- acetyl-alpha- linked acidic dipeptidase

NAA - N-acetyl aspartate
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Appendix 4:

Xtem

1. depressed mood

2. feelings of guilt

3. suicidal impulses

4. insomnia early

5. insomnia middle

6. insomnia late

7. work and activities

8. retardation

9. agitation

10. anxiety psychic

11. anxiety somatic

12. somatic symptoms (gastrointestinal)
" 13. somatic symptoms (general)
14. genital symptoms -'

15. hypochondriasis

16. loss of weight

17. insight

18. diurnal variation

19. depersonalisation and derealisation
20. paranoid symptoms

21, obsessional and compulsive symptoms

38

The Hamilton Rating Scale for Depression

Grading
0-4
0-4

0-4

0-4
0-4
0-4

0-4

0-2
0-2

0-4

0-2
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Appendix 5: The Brief Psychiatric Rating Scale

Item

1. somatic concerns

2. anxiety (psychic)

3. emotional withdrawal

4. conceptual disorganisation

5. self-deprecation and guilt feelings
6. anxiety {somatic)

7. specific motor disturbances

8. exaggerated self-esteem

9. lowered mood

10. hostility

11. suspiciousness

12. hallucinatory behaviour

13. decreased psychomotor activity
14, uncooperativeness

15. unusual thought content

16. blunted or inappropriate affect
17. increased psychomotor activity

18, disorientation and confusion

.39

0-4

0-4

0-4

0-4

0-4
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Appendix 6: Information and corsent form

We are doing a research project on people who suffer from mental illnesses, including
depression, schizophrenia and mania, We wish to measure certain chemicals, calcium and
glutamate, in blood cells called platelets in people who have these illnesses. The aim of the
study is to develop blood tests for people with mental ilinesses. Participation in the study is
voluntary and you are free to refuse to participate or withdraw your consent at any time. If
you choose not to participate, you will not be disadvantaged in any way. The study simply
involves taking a blood test and answering a few questions. The results of the study will be
strictly confidential and your name will not be used. There will be no costs to you from the

study. Your help with the project is much appreciated,

Signed Date

Witnessed Date
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Appendix 7: Mini-International Neuropsychiatric Interview

- MLLN.L

Mini-International Neuropsychiastric Interview, Clinician Rated (version 4.4)

S 1862,490¢ Shoshen LV & Lacrubiat ¥,
D. Sheehan, 2. Janavs, £ Knazp, M. Shashen, R Baker, KH, Sheshan, University of South Flasida, Tampa, U.SA.
Y. Lecnutier, E. Willor, L.l Bonora, P, Amarir, J.2, Lepine, INSERM-HGpital de la Selpsiriare, Pads, France.

PATIENT NAME: PROTOCOL NURBER:
DATE DF INTERVIEW: Time Imerview Bagan; -

DATE OF BIFITH: Time Interview Enged:
INTERVIEWERS NAME:! Total Time: -

=T mesns: Go 1o and of lgorder, clecle HO and mova 1o naxt disordsr.

S~ A, MAJOR DEPRESSIVE EPISCDE
A Have you bagn consistently deptessed or down, most of the day, neary every o) YES 1
cay, for the past twe waeks?
A2 In the prat two weeks, have you bean less intetesiad in mest things or less able N YeS 2
1o enjoy the things you used to enjsy most of the time?
If Both A1 & A2 = NO, Lircle NO In Adb and skip to 81
A3 In the past two weeks, when you felt depressed orhnin!erwmd,
most of tha time: 4
@  Did your appetita change significanty or tid your weight Increase or o] YES 3
decrgesa & 8 18, (L9, 5% of body weight) without tying intentionally? .
b Dd you have woubls slenping nearly evary night (difficulty falling eslesp, e YES 4
waking up in the middla of tha night, aarly merning wakening or sleeping
axcessively)?
¢ Did you talk or move more slowly than normal or were you fidgety, resyess N A= 5
o having troubla siting s4it?
é
d DI you fesl tired o without energy most of the time? i 1o} YES [3
A
e Did you feel wonthless or gulity (nest of the tma)? i HO YES 7
v Did you have difficully concantrating ar making decisions? ' NO Ye$ B
g bid you conskier huring yourself, Jeel sulcidal, or wish that you were dsad? o] YES 9
Ad4a AREGORMOHEITEMSFROMASCODEDYFS OR & ITEIJ.SFFIOMAS 1=} i ]

(F AT OR A2 ARE CODED NO?

b CODES POSITIVE ROR CURRENT MOE (A1 X Adae YES)
and/or {A2 & Ada = YES)?

iF PATIENT CODES POSITIVE FOR MAJOR DEPRESSION (Adh = YES), SKIP TQ SIPOLAR DISORDERS
=

& magns: Go to ond of disorder,
MLNL (8.4) ra, wsms “1- cirele NO and mova 1o next thsorder

o et . . : 41



8, DYSTHYMIA

it patlent currently moets criterle for mejor depressive eplsode, do not expiore ihis section.

81
B2
g3

A o o &

Have you felt sad, low or dapressed most of the time %ot the 125t two years? i

gag

Was this period intertuptéd by your fealing OK for two monihs or more?

[

1%
During this period of fesling depressed most of the tima:
Did your appetite change significently? 12
Did you have gouble sioaping of sleep excessively? 13
Did you foa! tired or without energy? 14

0id you fose your seif-confidence?

Did you have trouble ating or meking dacisions?

Did you lee! hopeless?

BI85 5 5 8 B B
@ §6dddd

Tid the symptoms of deprassion cause you significant distress or Impair your
ability to function at work, socially, or in your other dajly activities?

ARE 2 OR BORE IVEMS FROM B3 & B4 CODED YES?

NOTE: Tha diagnosis of double depression and maljor depression
in partial 7emission are not axplored in the MINI but can be explored in
dotall with additonal questions In the MINI Plus, .

c3

MANL (4.4) e, wuns -2

. BPCLAR DISORDERS

Have you evar had g period of ime when you ware feeling " or ‘high* N Y=S 1
or 5o full of anergy or full of yourself that you got into roubla, or that .

nther people thought you ware hot your usual self?

(Do not tonsidar times whan you were inloxicated on drugs or dlcohol)

if patiant is puzzled or unciear about what you mean by ‘up or ‘high', clarify

&5 foflows: By ‘up’ or *high' | mean: -having elaled moad, ~intreased energy,

sneading loss sleep, -having ranid thoughts, «being tull of idaas, « having an =
increese in productivity, creativity, motivation or impulsiva behsvior? é
Have you ever been parsistently iritable, so thit you shoutsd or started - o] YES Q
fights or arguments with peoplé outside your family?

i NO to all of Cta-B, Circle HO In (5 and skip to D1

Have you been tealing ‘up’ of *high', full of energy or initable In the past Ko =S 3
month {manic symptoms)? .

NOTE: W currandly manic {G2 = YES), explore only cutrent episode.
#f no cuirent mania, explore myst sympromatic pest episode,

During the imes when you felt high, fuil of energy, of "ritable did you:

= meane: Go 10 angd of dsordor,
circle NO and move 10 nuxt disarder



Fuol thal yau tould do tings cthers couldni't ¢, ar that you were o]
an especially Imporiant person? .

Need less sleep {e.g.. feet resiad alter only a lew houts sleep)? 1]

Talk tpo much without stapping, or 5o fast Inal paople had difficutty understanding? K3

g ad d:

Have theughts racing through your head 5o fesi that you hzd ditficulty Lo}
keeping track of them?

&

Bacome easily disvacied so inat any litle ineruption could distract you?

Bacome 50 active or physically restiess thes aihery were wottied about you?

5 5
g8

Want sa much 10 angage in pleasurable activitles that you ignpred the 10
fisks pr censes ? {e.g.. spending spreas, reckless driving, or

saxal indiscretions)?

58
i

Summary of C3:  Are 3 of tha C3 answers caded YES {or 4 if Cia is NO)?
RULE: Elgtion/Expansiveress rsquires only ttree C3 symptants while
the ather criteria requira fout of the C3 symptoms.

D these symploms fast at lsast & week and cauise problems heyand your Ko Y5 171
control at home, work, schoal, or werg you hespitalized for these ]
problaras? HYPOMANKD

MARIC

CODES POSITIVE FOR CURRENT MANIC EPISODE?
HYPDMANIC EPISODE {C2 = YES and C3{summary)=Y&5)

Prior to the lest month, has the patient ever had a manle
{hypomanic) eplsode? (C3 = YES and Cla-baYES) ;

¥

NOTE: The dizgnosis of past major dapression is not explored in the MINI but
can ba explored in Gelalt with addiional questions in the MINL Plus.

D, PANIC DISORDER

PANIC DISORDER =

Have you, on more then one aceesion, had spalls or atacks when you suZidenly 8O Y5 1
felt anxious, kightened, uncomfortabla of uneasy in a situatisn where must

people would not feel that way?

At any time Tn the pest, did any of thuse spells or aitacks come on NO
uppxpactegdly of ocour In an unpredictable of unprovoked manner?

Yes
Have you ever had one such attack fcllowed by & month or more of persistent NO Y8 3
fear of having another atiack, or.wordes &hout the conseguences of the
attack?

< means: G0 to snd of diserdet,

MEANJ (4.4) tvv, 8508 -3- ciitdp NO and mava 12 néxt disordey
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i d  During the worst spell that you can remember.
1 Did you have skipping, razing o pounding of your hean?
2 Ok you have gweating or clammy hands?
3 Were you trembling or shaking?
4 Did you have shorness of breatn or difficulty breathing?
5 Did you have a choking cengaticn or & lump in your threat?
6 Did you have chest pain, prassure or discomfornt?
7 Did you hava nausea, siomach problgms of sudden dlarthea?
8 Did you feel dizzy, unstoady, lightheaded or faint?
8 Did you feel detached from things around you or datached from paitet your bady?
10 Did you fear that you were losing contral or going crazy?
11 Did you fear that you were dying?
12 Oid you have tingling or numbiness in parts of your bedy?
13 Didyou have hot flushas or chills?
Summary Did:  Are at leest 4 of the above Did symptoms coded YES?

@ CODES POSITIVE FOR LIFETIME PANKS DISORDER?
Dia and P1b and Dic and Summary of did = YES
iF & IS CODED RO, SXIF TO D1g.

f  Inthe past month, did you have sugh atlacks rapeatedly, or did you fave
one attack followed by persistent fgar of having another attack? (s is
denied by the patient - challenge by reviewing the symploms eadorsad in DY)

{F D111S CODED YES SKIP TO E1.

g Apan from the pani¢ attacks with & or more symptoms that wa Just decyssed,
in the past manth, did you have sudden attacks of only 3, 2 br 1 of te xove
symptoms.

CODES POSITIVE FOR CURRENT LIMITED SYMPTOM ATTACKS.

€. AGORAPHOBIA

E 1 n  Doyou feel partipiarly unaasy in places or situations from which esaoe
might be diffictk or embarrassing, or help might not be avaliable: ke
being in a crowd, standing in a ling, bing ziane away from home, criging
a bridge, or traveling in a bus, train or car?

b Do you faar these situations 5o much $:at you avold them, suffer
through them, or need a companion to fase Mem?

c  Patient cotdes positive ot Panic Disorder, Curent. Patient does not
code positive for Agoraphobia, Current

565555856066 038¢8E6
fdddddiddddddd

i

YES
Paniz Disorger
Lifetime

NO &5
Panic Biserdar
Curent

N YES
Current
Limited Symplom
Attacks

=3
=} VES

=

Yis
Agorazhodia
Current

NGurent &S

vﬁ%&k.i-@mhnﬁl

. & means: Ge to ead of tisordet,
WANL{4.4) v, buns -4 cirste NO and move ta next disordsr

o w & N W o

12

13

14
15

16

19

20



Patient codes positive {or Pa«é Disorder Zcu;ré:;t) with Agoraphabia,
Currant, :

Palient cotles positive for Current Agoraphobia withaut history of
Panic Disorder, Lifetime,

F. SOCIAL PHOBIA

In the past month, were you fearful or embarrassed being the focus of atianton
of toariul of beling humiliated? This includes things fike speaking in pidlic,
sing puslic toilets, writing while someone watches, or being In social situations,

1s this fear exvessive or unreasonable?

Do you fear these situations so n}uch that you aveid them or suffer trough
them? H

Doas this fear disrupt normial work or sacial functioning or cause
marked distress?
G. SPECIFIC PHOBIA

In the past month, have you bea. excessively afraid of things ika: fiying, driving,
heights, storms, animals, Insects, or sesing blaod or needias?

1s this tear excessive or unreasonable?
Do you fear thesw sitwations 5o much that you avoid them er suffer twough
them?

Does tils disrupt normal work oc sacial funetioning or causa
marked . stross?

H

MUNL {44} v, w3ns

NO; Gurrent . YES
RANIC DISOROZA
with Agoroshesia

AGOTAPHORA
withéut] 'ls.‘sr!" of
27 Pl Dhseder

58
i

=3
NO YES
=
[Le)

H. ORSESSIVE COMPULSIVE DISCRDER

ln the past manth, have you been bathered by recurvent thoughts, impulses,
of images that were unwanlad, distasteful, inapprapriate, intrusive, of
distressing? (e.g., the idea that you were dirty or had germs, or of hurting
somenne even theugh you didn't want ta)

{DONOT INCLUDE SIMPLY EXCESSIVE WORRIES ABOUT REAL LIFE PROBLEMS,
DO NTT INCLUDE CESESSIONS DIRECTLY RELATED TO EATING DISORDERS,
SEXUAL BEHAVIOR, PATHOLOGICAL GAMBLING, OR ALCOROL OR DRUG ABUSE
BECAUSE THE PATENT MAY DERIVE PLEASURE FRHOM THE ACTIVITY AND MAY
WANT TO HESIST IT CNLY BECAUSE OF TS NEGATIVE CONSEQUENCES.)

[
NO YES 1
(=)
NO YE5 2
=
N YES 3
o] 4
i Frobia
HCumdnt .
. " *Skip to Question H4
KO* = 1
NO* YES 2

Did they keep coming tack into your mir § even when you tried to ignere
or get rid of them?

& means: Go 1o wnd of disarder,
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H 3

H 4

—D—n-ymi think tmat thesa chsessians are the produst of your cwn mind
and that they are not mpdsed from the suisige?

’

In tha past manth, did you do something repeatedly withcut belng able
{0 rasist doing it, ke washing ively, ing of chesking
things over 2nd over?

Did you reccgnize that eithar ihese cbsessicnal thoughts or compulsive
beh were ive or ur ?

Did these obsassions or compuisions significantly Interfere with your
narmal routing, ecsupational funemoning, usual soci~l attivities, or
refationshigs, or did tnuy tike more than one hour a cay?

“IF NO TO H4 ARD TO H1 OR H2: GO TO END OF DISORDEH,
CIRCLE NO ARD MOVE TQ NEXT DISORDER,

CODES POSITIVE FOR CURRENT OCD IF EITHER (Hi & H2 & H3 & HS
& HE) OR (H4 & H5 & HE) IS YES,

-

e X WM

I GENERALIZED ARXIETY DISORDER

Skin this disorder it the patiantt anxiely is rastricted exclusively to or balter N

explained by any disarder price to this point.

Hav, you worriad excesshaly or been anxious 2baut 2 or more things (e.g.,

finances, children's health, misfortuns) over the past & months?
Mora than most othars wauld?  Are these worries present most days?
Have several paopia fold you thal you wory t5o much?

Do you find It dificult to control the wories or da they interfere with your

abitly to focua on what you are doing?

During thesa worled periods when you are anxious, de you:
(DO NOT COOE SYMPTOMS OCCURRING ONLY DURING PANKS ATTACKS)

Feel restiess, kayed up cr on edga?

Feel tense?

Feel fired, weak or exhausted easily?

Have ditficulty concantrating or find your mind going blank?
Faal initable?

Have gifficulty sleeping?

Suminary of Ib:  Ara atleast 3 of b answers YES?

CQDES POSITIVE FOR CURRENT GAD {Ib {summary} = YES)?

54
]

54
i

o] Yes
L] Ye3
NO Y3
[} YES
N Yes
MO YES
N YES

£

MUNLL (4.4) cov. 31338 -8
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< moans: Ga lo end of disarder,
circla NO and move 1o naxt disoider



J. ALCOHOL ABUSE AND DEPENDENCE

47

€
J 1 IN THE PAST 12 MOMTHS, have you had 3 of mare aleohaiic Griaks within a 15 Y5 1
3 hour period on 3 or share boeasions?
J 2 IN THE PAST 12 MONTHS:
2 Did you need 12 crink mar irl arder 19 gat the sama effect that you YES 2
did when you first sianad drinking?
b When you cutdown 33 crinking did yaur kands shake, did you sweat or NO YES 3
fael agiizled? Vid you drink to avoid these Symptoms of ta avoid baing
hungover, e.g., ‘e shakes", swealing or agiaton?
¢ During the times when you drank glcAhl, did you end up crinking ND s 4
mere (han you planned when you stansd?
d  Have you tried fo ruduce\brji;:p drinking 2lcahal? N YE3 §
¢ On the days thatysh crank, did you spentt more than iwé houps per cay In L2} YES 6
obiaining alca;(a;. urinking, and in recovering from the elfee:s of alcohol?
t Did youspdad less ime werking, enjoying hotoies, of being No Y5 7
witpagliers because of your drinking?
8 Have you c3ntinued o drink even though you knew that the crinking caused N Y5 8
health or menal problems?
h  CODES POSITIVE FOR CUARENT ALCCHOY DEPENDENCE? LT Y25
(At laast 3 of J2 are coded YES) 3 i m&ﬁ’d'm
Xatant
J 3 a Inthe PAST 12 MONTHS, have you been intoxiczted, high, of hungiver more N2 YES 9
than once when you had ethar respangibilitieg at school, 8t wark, or & hnme?
Did thig causq any preblams? (Lo YES only If this caused problems.)
B In the PAST 12 MONTHS, wera Ygxintoxicated in any siwation whara you N YES 10
wera physically at risk, 8.4, drjving a car, boating, using machinery, ete.?
G lnthe PAST 12 MOMTHS; have you had ay fegal problems becausa of your WY 11
grinking, 8.0.,m\ci-sas or disorderly conducte
d lnthe PAST 12 MONTHS, have you continued 1o drink evan though your =] =] 12
deinking caused preblems with family, or othgs people?
¢ CODES POSHIVE FOR CURRENT ALCOHOL ABUSE? NCY:
{J3a or b or e or d = VES)
K NON-ALCOHML PSYCHOACTIVE SUBSTAMCE USE DISORDERS
- (-4
K 1 a Now!amgoing taread to yau a list of ctreet drugs of medicines, Slop fna if. 1] YES
IN THE PAST 12 MONTHS, you have taken more than oncs, any of them 1o get
high, to feel better, ¢r ta cange your mood,
CIRCLE EACH DRUG TAKEN:
Quaalude, Seconal {*teds"), Valium. Xanas, Libdum, Alivan, Dalmana, Halcion, barditurates, Miltown
or tanquilizers. Marijuana: hashish {"hash®), THC, “pot*, ‘prass", “weed", "recler’, Amphetamine:
@ maans: Go o end of diserder,
M.LNL. (4.4) rav, 55558 -7 circle NO 2nd move fo next ifisorder



“soeed”, crystal meth, *rush®, dexadrine, Akalin, diet pills. Cocaine: swering, IV, f2enase, crack,

“speedsali”. Narcotics: hert  serphine, itaudid, oplum, demerol, mehadane, codoine, percacan,

carvon. LSD {"acid"), mescawe, peyote, PCP ("angel dust®, "paace p¥), psilocybin, STP, or

“‘mushrooms™. Sterolds, “glue®, ethyl chloride, nirous oxide, (Tlaughing gas*}, amyl of butyl nitrate

{"noppers®), Bestasy, MDA, MOMA, nonprescripson sieep or diet pills, &ny cthars?

Specify MOST (ISED Drug{s):
b SPECIFY WHICH WILL BE EXPLORED IN CRITERIA BELOW:

H concurrent or seq lal polysut use:

Each drug clzss used individually,
Mest used drug class only.

if one drug usad:

0 o

Singia drug class enly.

K 2 Consldering the drug class selecied, IN THE PAST 12 MONTHS:

a  Hava you found that you needed 1o use mora of the drug to gat the seng No YES
efiect that you did when you first started iaking #?

b When you reducad or stopped usi % drygs did you hava withdrawal sympioms? [le] YES
{Aches, shaking, fever, waaknass, tlarrhea, nausea, sweating, heart pomnding,
difficuies sleeping, or feeling agitated, dnxious, iritabla, or depressed)
Did you uso any drug(s) to keep yourseif from getting sick (WITHDRAWAL
SYMPTYOMS) ot 59 that you would feel beter?

¢ Hava you oftan found that when you used trug(s), you ended up NG V=
taking more than you thaught you would?

4 Have you fried to reduce or stop taking these drug{s)? N YES

¢ Ontha days that you used grug(s), did you spend more than 2 hours per day N YES
odiaining, using and recovaring fram dreg(s), or thinking about-drug(sP

t Did you spend less time working, enjoying hobbies, or baing with family NO YES
ot iends becausn of your grug use?

g Have you continusd 1o use drug(s) evan though i caused health or menal HY =
problems?

h  CODES POSTTIVE FOR CURRENT PSYCHOACTIVE SUBSTANCE
DEPENDENCE (At feast three K 2's are toded YES)?

specity drug(s):
Consldering the drug class selected:

3 a Inthe PAST 12 MONTIHS, bave you been intaxicated, high, or hung NO =S
from drug(s}), more than once, whan you had ather respansibllities at
s¢hool, at work, or at home? Did this cause any problem?
{Code YES only It this caused prosiems.)

b Intha PAST 12 MONTHS, have you been high or Intoxicated from drugl) ND YES
In any situation where you ware physiczlly at risk (2.g., driving a car,
boating, using tmachinery, eie.)?

5 means: Go to and of disordar,
MUNL (4.4) rev, 1323 -8 circle NO and move 16 naxt disordar
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In the PAST 12 MONTHS, have you had ary legal problems because o
your drug use, £.g., an ar o disoraerly canrgut?

In the PAST 12 MONTHS, have you continy:  :9 use drug{s) even
though it caused problems with your family 61 Sther people?

CODES POSITIVE FOR CURRENT PSYCHOACTIVE SUSSTANCE ABUSE
(K32 or b or ¢ or & = YES}?

1= PSYCHOTIC SYNDROMES

Ask tor an example of each question angwered posltively.

Cods Yes only if the ezarnp!es cleary show a distorsion of thought oz of permon.

Before coding, it o} ther delusions qualify as “bizarre®,

Delusions are *blzarre” if: claely implausiie, absurd, not undersiondable, and
cannot darive fram ordinary (ife experianca.

‘wcinaons ara scored “bizare® i: a veice comments on the parson's thoughts o behavior,
of when two ar more voices ara conversing with each other.

L5z

M.LNLL (4.4) tov, 338 .9,

New | am going to ask you a::uuéX usual experiancas that some [ndividuals may

experience.

Mave your relatives or ifends aver considered any of your beliefs strarge
orunusual? Please give Ime an axarple.

Interviewen Only Code Yes i the examples are CLEARLY delusional

Keas of GRANDIOSITY, HYPOCHONDRIASIS, RUIN, GUILT, ete}

I¥ YES: do they currently consider your baliefs strange?

Have you evar beliaved that peopie were spying on you, or that somems was NO

platting against you, or trying to hurt you?

IF YES: du you currntly believa these things?
NOTE: Ak for examples, 1o rvie tut actua) stalking,

Have you evar befiaved that someone was reading yous mind ar could hear
your thoughts or that you could actually road or hear what another parson
was thinking?

IF YES: do you currently beligve thasa things?

Have you ever balieved that someona or some force outside of yourse¥
put thoughts in your mind that wara not your own, of made you actina
way that was not your usual salf?

CLINICIAN: Ak for examplss and discount any that are not psychotic

IF YES: do you currently belleve these things?

Have you ever befieved that you were being 3ent special messages twsugh the NO Y5 Yf. ]

TV, radio, or newspaper, or that a parson you o not parsonally know was
particularly interested in you?
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@ means: Go 1o end of disseder,

circdda NO and mave tg next disorcer




IF YES: g3 you currently fliave these ings? N YsS YER 1
‘Suip o L8

L & Have you ever heard thing other peaple couldn't hesr, such as voices? NO Y5 5
Halluginations are scoreghizarre® enly # patent answers YES to the following: .
Did you hear & voice ¢onwenting on your thoughts or behavior ar did you hear VES®
two of more velcas talkigyts oach other? ;-,{

I YES, kave you haard these things in the past month? Sture as *YES Bizare” NO =] fzs"x
if patient heard a veica ing on thelr thoughts or behavior or heard *5kip o, L18
two 6r more voices talkigto each other,

L7 Have you ever had vislomar have you ever sean things other people couldn't 5427  NO YES T
IF YES, havs you s2en thsa things in the past momh? [Le] YES \z
CLINICIAN'S JUDGMENT

3 Is tha patient c.:rrently mbmng w:a'\elence. cisorganized spesch, or NO Yes 1
eed I g of :

L g Is the patiant currently egibiting disorganized or eatatsnic behavior? NO Y= 1¢

L to AHE 1 OR $ORE ITEMSEROM L1b, 12b, L3h, L4d, L5H, L6b,

CODED YES BIZARRE?
xR
ARE 2 OR UMORE TEMSEROM L1b, L2b, L5b, LSb, ~
) L7b, £8, L8 CODED YERRATHER THAN YES BRZARRE)?
L1 ARE 1 OR JORE ITEMSFROM Lﬂ. Laﬂ, Lﬂa. L4a, Lsa, Lsa,
CODED YES BRZARRE? -
m . -
ARE 2 OR MORE ITEMSEROM L1z, L33, L5a, L62,
173, L8, L9 CODED YESRATHER THAN YES BIZARRE)?
2 IF L11 CODED YES: DOEFTHE PATIENT CODE POSITIVE ROR CURRENT
. MAXQR EPRESSION OREURRENT OR PAST BIPOLAR DISORDER?
L 12 IF Lit1 COVSED YES:
Ware Viy paliefs and exgmiances you just described (give examples to patient)
reoend celusively to fnes when ynu were feeling swyressedmighivery
reftania?
= meang; Go i end of disandar,
MLMLL (4.4} rvv. stns ~10- circle NG and move 16 aaxt dissedee
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