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purified using the Qiagen RNeasy kit. The samples were hybrid-
ised to an Agilent SurePrint G3 Rat Gene Expression microar-
ray. Using JMP Genomics 6.1, quality controls were checked 
and the expression data analyzed to identify genes with differ-
ent expression profiles. The genes with different profiles were 
imported into Ingenuity Pathway Analysis to identify pathways 
affected by ovariectomy and/or estrogen treatment.

Ovariectomy significantly altered the expression profiles 
of 145 genes, while estrogen treatment altered the expression 
profiles of 332 genes. Compared to ovariectomised rats, estro-
gen-treated rats showed changes in gene expression patterns 
predicted to affect the activity of translation initiation and elon-
gation (p<0.001) as well as the downstream effects of the master 
regulator, mechanistic target of rapamycin (mTOR; p=0.002).

Importantly, while there was some overlap in altered expres-
sion profiles between the ovariectomised animals and those 
receiving estrogen, these results highlight that removal of sex 
steroids by ovariectomy substantially differs from estrogen 
treatment. These data suggest that the effects on translation and 
mTOR, combined with the effect of estrogen at estrogen respon-
sive elements will have profound and wide-ranging effects in 
the frontal cortex. This supports the concept that sex steroids 
play a role on modulating pathways associated with psychosis 
and schizophrenia, including several neurotransmitter systems 
(e.g. dopamine, serotonin, noradrenaline, glutamate).
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Abstract
Muscarinic M1 receptor (CHRM1) positive allosteric modulators 
represent a promising approach to treating the cognitive defi-
cits of schizophrenia. Hence, we decided to extend studies using 
cloned receptors and animal models to study CHRM1 ortho- and 
allosteric binding in human cortex. Therefore, we measured the 
displacement of [3H]NMS(0.13nM) with acetylcholine(0—1mM) 
in the presence of BQCA (positive allosteric modulator: 0—3µM) 
using tissue from muscarinic receptor deficit schizophrenia 
(MRDS) subjects (defined by a marked loss in [3H]pirenzepine 
binding to cortical CHRM1 (~75)), other schizophrenia subjects, 
and non-psychiatric control subjects. This is a measure of the 
response of CHRM1 to positive allosteric modulation. CHRM 
binding sites have been shown to be ion dependent and hence 
we repeated our experiments using cortex from subjects with-
out a psychiatric illness and [3H]NMS (0.13nM) or [3H]pirenzepine 
(7nM) in the presence or absence of Zn2+ (10mg/ml) and Mg2+ 
(10mg/ml). As with cloned CHRM1, BQCA increases the affin-
ity of the CHRM1 orthosteric site for acetylcholine in human 
cortex (logIC50: 0µM BQCA=−4.95, 0.3μM BQCA=−5.50, and 3.0μM 
BQCA=−6.21). The effect of BQCA was reduced in MRDS subjects 
(p<0.01; Cohen’s d=−0.948), but not of sufficient magnitude to 
suggest allosteric modulators will not elicit a response in MRDS 
subjects. Zn2+ reduced specific [3H]pirenzepine (p=0.025 cohen’s 
d=−1.625) and [3H]NMS (p=0.0003 cohen’s d=−5.54) binding; Mg2+ 

and Zn2+ enhanced acetylcholine displacement of [3H]NMS bind-
ing (logIC50: 0mg/ml Mg2+ or Zn2+=−4.091; 10mg/ml Mg2+=−4.436; 
10mg/ml Zn2+=−7.294), but Mg2+ reduced and Zn2+ enhanced 
displacement of [3H]pirenzepine binding (logIC50: 0mg/ml Mg2+ 
or Zn2+=−4.656; 10mg/ml Mg2+=−4.380; 10mg/ml Zn2+=−5.029). 
Additionally, both Mg2+ and Zn2+ enhanced the effect of BQCA 
on [3H]NMS (∆logIC50: 0mg/ml Mg2+ or Zn2+=−0.193; 10mg/ml 
Mg2+=−1.082; 10mg/ml Zn2+=−1.694), but not [3H]pirenzepine 
(∆logIC50: 0mg/ml Mg2+ or Zn2+=−0.227; 10mg/ml Mg2+=−0.256; 
10mg/ml Zn2+=−0.229), binding. Our data suggests that both 
orthosteric and allosteric sites of CHRMs have complex and dif-
fering responses to divalent cations.
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Abstract
Object: This study investigated the relationship between eryth-
rocyte membrane fatty acid (FA) levels and the severity of symp-
toms of individuals at ultra-high risk(UHR) for psychosis.
Methods: The study sample consisted of 80 neuroleptic-naïve 
UHR patients. Associations between baseline erythrocyte mem-
brane FA levels, measured by gas chromatography, and scores on 
the Positive and Negative Syndrome Scale (PANSS), the Global 
Assessment of Functioning Scale, and the Montgomery–Asberg 
Depression Rating Scale (MADRS) were investigated. After cor-
relation analysis in all participants, subjects were divided into 
three groups according to the predominance of positive or nega-
tive symptoms based on PANSS subscale scores; membrane FA 
levels in the three groups were then compared.
Results: PANSS negative symptom scores were negatively cor-
related with two saturated FAs (myristic and margaric acids), 
one ω-9 monounsaturated FA (MUFA;nervonic acid), and 
oneω-3 polyunsaturated FA(PUFA; docosapentaenoic acid). 
Negative symptom scores were positively correlated with 
twoω-9 MUFAs(eicosenoic and erucic acids) and two ω-6 PUFAs 
(γ-linoleic and docosadienoic acids). PANSS positive symptom 
scores were correlated only with nervonic acid. No associations 
were observed between FAs and MADRS scores. In subjects with 
dominant negative symptoms, the sum of the ω-9 MUFAs and 
the ω-6:ω-3 FA ratio were both significantly higher than in those 
with dominant positive symptoms, whereas the sum of ω-3 
PUFAs was significantly lower.
Conclusions: Abnormalities in FA metabolism may contribute 
to the neurobiology of psychopathology in UHR individuals. In 
particular, membrane FA alterations may play a role in negative 
symptoms, which are primary psychopathological manifesta-
tions of schizophrenia-related disability.
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