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The relationship between brain networks and symptoms of schizophrenia
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Abstract: The pathogenesis of schizophrenia (SCZ) is not yet clear, and the pathological changes of the brain activity remains debatable.
There are still numerous unresolved issues and debates regarding the relationship between functional connection of the brain network
and the symptoms of SCZ. In this paper, we provide a comprehensive review of recent research progresses on resting-state and
task-based brain networks, which covers the symptoms of SCZ. Furthermore, we discuss the relationship between large-scale brain
networks and SCZ symptoms, and propose possible future research directions in the field of SCZ diagnosis and treatment.
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WA RERR, BEMATST I A X R DR
PRI 2 1R P,

FENT EMsiaa S8R EE RN T B
Mt . Chapman F1 McGhie B /X 2 H K 17 ZL0E 2
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TEH B AR AZ AL T PR A, 75 B 2 B
X WS AR R 1 4 ZE B 1 TAEICAZ R
TR T ATRE AR, B TS AE T £ A
FNZ IR B 7EAS DB TG B b, A2 T
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Table 1. Studies of working memory and attention in schizophrenia patients

Subjects

Results

Reference Research topics Paradigms

Gold et al.™ Auditory working LNS
memory

Hill et al.7¥ Verbal working CVLT
memory

75]

Bagner et al.! Verbal comprehension Reading Span

working memory Task

Newcomer ef al. " Declarative memory Paragraph

Recall Task

Glahn et al.”” Spatial working memory SDRT

30 Normal subjects;
36 Patients

67 Normal subjects;
62 Patients
28 Normal subjects;
27 Patients

11 Normal subjects;

20 Patients (10 SCZ,

10 bipolar disorder)

42 Normal subjects;
38 Patients

Patients with schizophrenia were impaired
in working memory, which may be a crit-
ical determinant of one aspect of WCST

performance in schizophrenia.

Prefrontal dysfunction is a contributor to
verbal memory deficits in schizophrenia.
Patients with schizophrenia were impaired
in language comprehension, which was
strongly correlated with working memory.
Memory performance can be improved in
patients with schizophrenia by increasing
circulating glucose availability.

Deficits in the encoding or storage aspects
of short-term spatial mnemonic processing
may be an effective endophenotypic marker

for schizophrenia.

To be continued
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Continued
Reference Research topics Paradigms Subjects Results
Conklin ef al. ™ Face recognition WMS-III Faces 56 Normal subjects; Both schizophrenia patients and their rel-
memory Subtests; 72 Patients (39 SCZ,  atives were impaired in working memory;
WMS-III 33 first-degree recognition memory for faces was associ-
Forward Spatial biological relatives) ated with positive symptoms in the schizo-
Span Task; phrenia.
RAVLT
Perry et al.”” Working memory WMS-III Digit Study 1: 50 Patients; ~ Multiple heterogeneous groups of schizo-
Span forward 50 Normal subjects;  phrenia patients demonstrated impaired
and backward Study 2: 28 Patients;  performance on tests of both transient
Test; WMS-III 21 Normal subjects; and more complex executive-functioning
Spatial Span Study 3: 40 Patients; ~ working memory tasks.
(forward and 40 Normal subjects;
backward); Study 4: 37 Patients;
WMS-III 34 Normal subjects
Letter-Number
Sequencing;
WAIS-R
Vocabulary
subtest; WCST;
ACT;
Category test
Pukrop et al.®” Working memory LNS; DST; 45 Normal subjects;  Patients with schizophrenia were impaired
TMT-B; SDRT; 66 Patients in working memory, which is not a unitary
SOPT; DUAL; concept but rather should be conceptually
CPT; WCST differentiated as functions of transient
storage/active rehearsal capacity and cen-
tral executive manipulation.
Egeland et al.™ Selective attention CPT; Dichotic 50 Normal subjects; Impairment in focusing attention and
listening test; 103 Patients (53 SCZ, avoiding distraction is specific to schizo-
Stroop test; 50 unipolar major phrenia, whereas both clinical groups dis-
SRT; SEQ depression) play a speed reduction.
Oltmanns™! Selective attention Digit-span test; 12 Normal subjects; Distraction interferes with schizophren-

Word-span test 24 Patients (12 SCZ, ics’ and manics’ information processing
12 manics) at some level beyond the comparatively

passive stages of recognition and sensory

storage.
Carter ez al.™ Selective attention Stroop test 15 Normal subjects; Patients with schizophrenia failed to
P ) P
14 Patients activate the anterior cingulate gyrus

during selective attention performance.

LNS, Letter-Number Sequencing Test; WCST, Wsiconsin Card Sorting Test; CVLT, California Verbal Learning Test; SCZ,
Schizophrenia; SDRT, Spatial Delayed-Response Task; WMS-III, Wechsler Memory Scale--Third Edition; RAVLT, Rey Auditory
Verbal Learning Test; WAIS-R, Wechsler Adult Intelligence Scale-Revised; ACT, Auditory Consonant Trigrams; DST, Digit-Symbol
Test; TMT-B, Trail-Making-Test B; SOPT, Subject Ordered Pointing Task; DUAL, Dual Tasking; CPT, Continuous Performance Test;
SRT, Simple Reaction Time Test; SEQ, Sequential Reaction Time Test.
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FUExT > B RS SR X F RIS« 5
FB7 W] e B YRR IR ARG, B R

- -- Patients
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Levels of Activation

Working Memory Load

&1 ARSI U £
Fig. 1. Inverted U-curve of working memory. Graphical repre-
sentation of the relationship between working memory and the

level of activation in dorsolateral prefrontal cortex (DLPFC).
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Fig. 2. Abnormal triple-network model schematic. Graphical representation of the abnormal triple-network model. Each box
represents a brain subnetwork. dACC, dorsal anterior cingulate cortex; DLPFC, dorsolateral prefrontal cortex; MPFC, medial prefrontal

cortex; PCC, post cingulate cortex.
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