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nal connectivity (RsFc) profile of the default mode net-
disorder (ASD). Resting-state blood oxygen level-
were acquired from adolescent and young adult males
x-, and intelligence quotient-matched healthy controls
e positive and negative RsFc correlations of an average
s (medial prefrontal cortex [mPFC], posterior cingulate
ions). RsFc data analysis was performed using a seed-
attern of RsFc in the DMN. The ASD group exhibited a
negative RsFc correlations, respectively. In ASD, the
d with the mPFC and the bilateral angular gyrus regions.
ith the right hemispheric task-positive regions of fusi-
typically negative to positive in the ASD group. A
RsFc profile of the DMN in both HC and ASD groups
tern recognition analyses. These findings imply that the
ASD with weaker than expected integration and segre-
sizes are warranted.
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ate Fasciculus Abnormality in ASD
Amygdala & Hippocampus (MTL) with Orbitofrontal Cortex

fibers form the “Amygdalo-orbitofrontal circuit”
in theory of mind, social cognition, stereotypies)

Left Uncinate Fasciculus

ASD Control

. - Fiber Length
Orbitofrontal | Intellectual max

Cortex Processmg Fiber Length

187.92 200.43

65.25 72.70
mean

Left FA

: Tract structural 0.36 0.46
UnCIr_late abnormality mean
Fasciculus _ FA=Fractional anisotropy (a measure of

microstructural integrity)

Amygdala & | Social & Emotional
Hippocampus | processing
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ate — GABA Activity

Neurotransmitters: Excitation and Inhibition

Inhibitory neuron Excitatory neuron Output

" BALANCE "
Glutamate ASPARTATE GABA
GLUTAMATE GLYCINE

Balanced

A

There are 2 major excitatory and two major inhibitory
neurotransmitter systems in the brain.
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Glu from Glx spectra (Glu+GIn+GABA) is achieved by acquiring
applying multi-echo two-dimensional J-resolved (2D-JPRESS)
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Affective processes MTLs integrate Social and Emotion processes
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mTD ®ASD
GLU Levels (x108) (IU)
: Brain Region ASD HCS T-statistic P-value
pgACC 1.43 £0.20 0.96 +0.18 3.413 0.01
L-MTL 0.72 £0.08 0.89 +0.16 1.937 0.101

R-MTL 0.98 +0.06 1.21 +0.20 2.242 0.066

VARO0003

WWW.MGHCME.ORG




MASSACHUSETTS
GENERAL HOSPITAL

C

t y | N A U T | S |V| PSYCHIATRY ACADEMY

Brain Region GLX* Levels  GLU Levels
ACC (Global), Temporal lobes =

White matter (Global) U

I

Frontal lobe, Lenticular nuclei (L)

)

Thalamus

Frontal-Occipital Grey matter U

Frontal lobe U

Putamen 1l

ACC (Pregenual) Ll

ACC (Pregenual)

)

ACC (Pregenual) il
ACC (Pregenual) ) U
ACC (Dorsal) )

Amygdalo-Hippocampus (R) L

Auditory Cortex (BL Temporal region) il Ll

13-17 years; Youth = 6 — 17 years; Adults=>18 years
Anterior Cingulate Cortex
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Activity in ASD Across the Lifespan

Higher )

Normal

G | ower

Preschool Children Adolescents
AGE: (0-5 years) (6-12 years) (13-18 years)
GLU ACTIVITY: = 1 T

MRS STUDIES:| -Friedman et al. 2003 -Bejjani et al. 2012 -Bejjani et al. 2012
-Friedman et al. 2006 -Joshi et al. 2012
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)y in Adolescents with HF-ASD

Correlation Between ASD Severity
and pgACC Glutamate Levels
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High Brain Glutamate Activity
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based on pgACC Glu activity in more than a half of
population
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[N=21] PBO[N=21] p-value [t-statistic]
+1 [15-20] 19 +£3 [10-20] 0.35 [t38=0.94]
36) 19 (95)

d-Moderate Severity)

= MEMANTINE [N=21]
m PLACEBO [N=21]
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P=.03
[OR=5]
56%

ACEBO MEMANTINE

riteria: 225% llSRS+ASD-CGI-1=2
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1.00 o o ° °
Memantine AUC
®

0.75+ ® —
>
=
= 0 50 ® O L 4 @
§ L~ Placebo AUC MEMMN=131  pPBOMN=18  P.Value

& AUC (95% Cl) () 93(0.80,1.00) () 34 (0.02,066) < (01
0.254 ¢ Q\%’\e 'Y . . .
0.00 1 * * ° * *
0.00 0.25 0.50 0.75 1.00
1-Specificity

t Sensitivity Specificity PPV NPV % Correctly Classified
88% 86% 88% 86% 87%

50% 57% 25% 80% 50%
PV=Negative Predictive Value
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