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Research progress on cognitive impairment in schizophrenia
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[Abstract] We reviewed the research and findings on cognitive impairment in schizophrenia in order to understand its
neurological mechanisms and provide new ideas for future research and diagnosis. Cognitive impairment is a core feature of schizophrenia.
In recent years, Montreal Cognitive Assessment (MoCA) and MATRICS Consensus Cognitive Battery (MCCB) were used to evaluate
the cognitive function of patients with schizophrenia, and severe working memory impairment were found in all patients. Working
memory is one of the main functions of the prefrontal cortex, and the amount of dopamine synthesized and released by the striatum is
correlated to the degree of cognitive impairment and the function of the prefrontal cortex. The treatment of cognitive impairment may
help to improve the prognosis of patients with schizophrenia, and reduce the social burden. Nowadays there are many treatment options
available.

[ Keywords] Schizophrenia; Cognitive impairment; Mechanism; Treatment; Assessment; MoCA; MCCB

i 3 BURE S — o i 41 £ 1) R B - 0 , WA | gy EUR B A A T B SR G BT EAS
SHRERETHE IR AR, 20 L5 B 5T AR A A BB
B AR AELE DA RERLAT, Kraepelin B YR RS 1l Aoy 40 HE T /B e ) L &S [l Ak
IR IR #15 h o B ok IR am 2 0 B BRAR) AR AR B R AT RE ) RN N Th
RAEHRT o BT 20 MR, i THUORMORZS R B A L 7R 4 SR B R
PIEY KB RS ZOE B TS A5 2 17 5 B R E S, ELTE S T R % A ) X B A A
e UHRA5E R AR PIPEREAR T I (OSSR ol 0 e 2 R FE o X o 80 L 1
A IS 2in @ AT IO MR 25PN o R TP B e . H AT 2 (Y
ST RE A5 A0 4 BAPE SR TOAL S o BB RPRER oo TR RS 4 ZURE DA T RE R S T 36 2430 B
OrSEBT I AR A, A TR R R 70 2EE A ( MATRICS Consensus Cognitive Battery, MCCB) 5%
HDIRERIPLI AT BE SN N2 B (DA) BETE 48 1] /R A %0 3F {5 & 3 ( Montreal Cognitive
S A K IR ECE T LU PR THRE M Assessment, MoCA) . MCCB 2 ¢ 25 [ [6 508 1 T4
U A 2 G o PR SUE N HIIBERE  Brge gl 360 2 A 25 o W R AT
ﬁ%Egﬁ?%ﬁgﬁﬂiﬂéE@TQ%&*H%H%%{%%EE@E& KHE*%HTJ‘?/‘] 1~1.5 h,;H{- 10 4\%@“%\’ ﬁ%ﬂ{}flﬂﬁt 7 /I\
Bt JPI 0 TRRRAROPREI L IIEOIN . umshaeder . O BT E, @VER B,

367



http . //www. psychjm. net. cn

PUJIKS s A 2019 4E455 32 555 4 B

@B ) 7R ke, DFE £ . McCleery 25
SR MCCB X5 Hij 41K 10 0 2% fiff 01 HE ph 43 240 -5 1Y
WS R R, BE UL T AR A, T E
AL IR AN T AR A 2 ™

MoCA ST 4 i J e of 119 A R 2 e bRk 3 o
TR, T2 TS A AN [R5 0 I B I R0 B e A
TitIEsE " . MoCA A LLZE 10 234 PN 58 B, £1.45 6
ANYERE . OIL5E2S (B AL BERE 7, Q40AT D fg , B % B
WL, @DFEE M TAELN, ®IEF e, O [H X
ZEA) 5 1) AE J1 o Wu 2870 X R i 23 240E 8 R AT
MoCA i FH 1 1 [ P4 i tR 12 3% ( Positive and Negative
Syndrome Scale, PANSS) 3 5€ 45 R B 7, 2 3 MoCA
A B AR S H R RN R R
B TARCIC EEHCZ e 2s [ A e 77 (i
FREST FATYIRE LI [A) S s (] ml e 7, HoA RN
RE 1Y 52 408 PG RS P PR R 7 o = T =, R 1)
DLSHHERE PR AN E oy FE ), AR B AN Zh BB 45 15 5 W 4.

2 FES RUE B E AN T RE IR O AL
2.1 KENBTEAM DhEERERR S TIRITIZ S

WFFER I, RER o3 1 R Mo (8 5 e LB
DAERGEEMZREN LTS H . ILEH
AR S I 2L LR A R R I Shin
ORI AT, BRI T R AT AT A A ) 2L
NI REA , 58 1) 2 AL AL R 14 R L
TAEICAZ I W 32 2050 A 2R 2 R 45 (9 IR T, 12 R 45
AL AN ARSI | T MR B A 15 1 28 L
TAEM XA S A2 B T g DA R 8h
IR, D, 1 Dy A2 AR I3 T A B,
WF5EM1, D, Al D, ZARX IR TR A 4E A K
ERMPASAER

2.2 KRSUIR{E DA ERE SN ThRE#R

BEAE AT TR 4 23 E S Fh T ik 2 S BCIR A
DA SZ{H B ML S8, Howes %5 fF 5% .
7 KSR 3 BUORE S5 I AR BUIRAA D, /D, 32 1%
SRR AL, T D, 32 R BER KRB . Z
Jar NAVDPREBIE 5 F i 3R A T SR M i A9 DA & J A 23
Who WEFEFRIT, AERG I RUAE R A RE L ATIR A e
PR R, FEIR AL R EOIR AR 5 fih i DA & A
FARIBEE R AL o RIEAE A FE R 41280 20K
K DA 5 BUF 73300 5 34 i A2 Hh B Zh RE 45
P30 FAJBT DA REM 22 T0 i 1 T — SOIR AT B% 4
DA Bk F|SCIRIE, 2 5B R Iz sy, ih 1A
BRI IR DA BER 200 3 K, R
— BRIk DA fETE B, ORI DA 34 B F
368

AR 4 % o 28 IR AR AL TE R 1 AT I
B TR N R G o DR R, 8
FlikiaZ DA RG0H B DA REIE 3 Rl 2 BE
BRI, 25 JERURT R/ SEAE FAPEAEAR A9 B, vl
BERIBZ BIHL%E . Chong ™ IBFST £ W], HIEH
Xt BEALAH B, A< 2% O S8 38 9 SOIR AT B 7 1 3o
SRR B R E AR AT S &

RELEN
2.3 Khw DA g€ - IAFIhEE“ @ U 2" FEX R

WFSEBaR , 6F A 4 2% FQ6 B FR 8 i DA 32
s, AT Ak T AEICAZ (524 DA s # it
INE|—E RS , B R R, B TARIC A2
FIIFHR MBI T . Williams 2575900 K04
ZUAE FF DI RES 5 K 9 DA RE 2 58 19 fli
RASPATHEA X, T AHF KR4 - DI RE Y I
DA REf3% 3l 7 B 4 35 15— DA B a5 v
B B A 25 A RE AT , I IR B Rk DA g1 = f51
(IBARE T

3 MO REREZ NIRRT BIATT

AP 4D 2 134T, 6 25 07 18
SEAFIAT , MY T AR 53 L0 B e R )
PEREAR 934 97 , 15 20 5 6 004012 BE 40105 19 3
S L TN RERN T, IR T A iZA
FIATT St , AT BT 4 TR , ETE K] b
REAGHL 22 6080 ™ . T CL A IA 00 B 9
kB AR S R T T BRI
T

3.1 AR KLY

M PR BN R s 2R 25 ) E 2O 5 2K
O L BERE TR B 7], 402 AR ST s QR EIRZ
PRESHUR, AN 5 ORI %A 78], UnER R IR 7 5
@IEMERIZE, nBkAR e ; O UM LY LR IE2Y,
s — B AR G R (SSRIs) A1 5 - Bk
ARSI o SRTTIX S 2250 HE 1 3 BT I8
HINHIRE M RO AR

T P i 490 o) 79038 a3 A ) 2 B LA
P X 2 B FIELGBRFR) 7 A , 412 10 2 fih 1] B2 2 P L i 119
YRR , T T A B RE Ao 22 1 £ 8 , LA RIS A I DI g
Brftto (HWFTERII, 2 AR 57 55 0 HG i 20 208 [
(AT RE I JE W i (9 B 2 o 4 I — il
Sof P NMDA 32 K 55 405, & Al L BH BT 4% (R
(Glu) #e B2 oy BELE T v S SR M 2 o0 it i Hsu
ST BIFFIAN L 364 RIS B RG340 FR



PO JIDKS # A 2019 4F455 32 5554 1

http . //www. psychjm. net. cn

IWHIHREEIB I AL — . SRR F e — 2R rPiix
e R, H3E i BELI 5 fk i b 20T 0 5 VS B IRR
(NE) F1 DA {850, 34 i 26 B3 i S 1 Jo e il 28
Ml 1R, AT 435 5 A D . Sarfati 2512 B
FEIR , ERFR IR IR 28 245 ) n] LA A 38 G 1l 70 ZRAE S8
B RYBPERER o e HESR) SEIR AR JE Ao 1 A ] X
M ZRGE DA HINE {9 -5 12 (4 DT 8 i rp X
MR GE LS B e K F-, TR 1% 4R S - R
(5 -HT) [ Glu S 2H e 7K, BEAR vy - & T R
(GABA) ZKF-o X8 U K HORG M 73 BUAE (2,
BOIRARJE nT A R B B ARSI A B ) e
JIVA e #5 S i & 0 B 5 A 5 35 Vernon
SRR R HUAIAR 25 XK 43 24 D 3 B 45
ViR A7 T ¥ B A W 8 3% . Grabiee 257" ff
FEEW],S5 - HT, ARBE5H], QT SRERER , n] AR
BN i s B0 T T 2R IR 1] I 35 B H R 28 B TR
Sumiyoshi 2% A g T EER R AT AE HL AT B0 RS H2)
SPUIE REHTRTICAC I REAR S BT AR T

3.2 1TAFmESr

5T RN AT T LA B T e A pi o S
BENIHEE, Firth 2000 %] 43 545 SR & %R L
RGP0 Z0E KB B DR T R 0 1 SCHR IR T 255
J& N RIRE R, JUHIE A Az g, oA OGS
Py 2408 SBE LT T A 4 B AR e, HAE AL
il A] B85 Sz shREA RORIBIR IR b 2278 3 I
(Brain - derived Neurotrophic Factor, BDNF) 1§ 7} i
IR E MR AEA G, IESFEAINGA B T &
PATZURE BE I R ), HE M e 5 Z A — R
FIRNHITRE . H RIS 05 4 £ 5 5 h Tl
JE UL S 6 A R L T R A R IR VR T
Rus — Calafell 25" A} 5% i/ , REAUBL 5245 AR K L 7
e it Ay 8 R A — RS R R PR R H 5 AR
R ITER B E T AIRYT , AT A SO 1 S
ZUR BTG, T i KD RE

3.3 WIEiRYT

2/ wE ) ¥ 38 JT ( Transcranial Magnetic
Stimulation , TMS ) J& 1/ 4F ¢ & J§& 2 ok #5824 ) PG
7B 0T BT HU R IR A G S 4 B 28 1
SR R P S ) 7 A S R ), 1 335 3 PR AR
PR B 5, HAT A% e B %A vk ORI 22T vl
IAVE R R T DA S5 22 32 o i R TR AE . Wolwer
SN Ay E A A (> 1 Haz) TMS PR 4324
i KT MU AR R AT A S A M A R
T AMUFTAT B2, R ARk R 1 TR R B R

{H TMS Biest i E I RE A RCR AU ] (20 )
NBOWES RS, KA B RICR AR RIL 8 7
2

4 BRESRE

RIS i 7 AE 1 — RO IEIR
FUAT EF A A DD REVEAL J7 85 AE XT3 2AE -
RUPEAL P A R R U . TARIC ISR AR A A
OP AR SR S2 A R M AR DI RE4E L, AL
BB 14 2 LA ] RS M AR - B Jo S R e %
LUK DA BESHHOC il HE— RIS, AR
LBERF S SUIRIR DA BES 3 Ui il DU — i 5
(AR IR L TRG R 23 A8 1912 W LA B ) P
FabR . INHIDNRER B3 m] LIAT SR T8 1 B
R H . H AT 2 5T 107 SCB0A X A
SN FEE A D BE 10 15 A 45 By, (ELATS it 2R
(14 Je SR LA AR L7 5 B VR FTAL AR, 3t o R
(BT 250K T e A A 7 07 3C0 K SRR At 1Y
PIAKRL

S 3k

[1] Schulz SC, Murray A. Assessing cognitive impairment in patients
with schizophrenia[ J]. J Clin Psychiatry, 2016, 77(Suppl 2) : 3 -7.

[2] Howes OD, Fusar — Poli P, Bloomfield M, et al. From the pro-
drome to chronic schizophrenia: the neurobiology underlying psy-
chotic symptoms and cognitive impairments| J]. Curr Pharm Des,
2012, 18(4) : 459 —465.

[3] Sahakian BJ, Bruhl AB, Cook J, et al. The impact of neuro-
science on society; cognitive enhancement in neuropsychiatric dis-
orders and in healthy people[ J]. Philos Trans R Soc Lond B Biol
Sei, 2015, 370(1677) : 20140214.

[4] Nuechterlein KH, Ventura J, Subotnik KL, et al. The early longi-
tudinal course of cognitive deficits in schizophrenia[ J]. J Clin
Psychiatry, 2014, 75(Suppl 2) : 25 -29.

[5] McCeery A, Green MF, Hellemann GS, et al. Latent structure of
cognition in schizophrenia: a confirmatory factor analysis of the
MATRICS Consensus Cognitive Battery (MCCB) [ J].
Med, 2016, 46(5): 1119.

[6] Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal

Psychol

Cognitive Assessment, MoCA : a brief screening tool for mild cog-
nitive impairment[ J]. J Am Geriatr Soc, 2005, 53 (4): 695 -
699.

[7] Wu C, Dagg P, Molgat C. A pilot study to measure cognitive im-
pairment in patients with severe schizophrenia with the Montreal
Cognitive Assessment (MoCA)[J]. Schizophr Res, 2014, 158(1
-3): 151 -155.

[8] Hirschtrit ME, Lee PC, Pauls DL, et al. Lifetime prevalence,
age of risk, and genetic relationships of comorbid psychiatric disor-
ders in Tourette syndrome[ J]. JAMA Psychiatry, 2015, 72(4) .
325 -333.

[9] Gogtay N, Giedd JN, Lusk L, et al. Dynamic mapping of human

369



http . //www. psychjm. net. cn

PUJIKS s A 2019 4E455 32 555 4 B

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

370

cortical development during childhood through early adulthood
[J]. Proc Natl Acad Sci U S A, 2004, 101(21): 8174 -8179.
Shin S, Kim S, Seo S, et al. The relationship between dopamine
receptor blockade and cognitive performance in schizophrenia: a
[11C] - raclopride PET study with aripiprazole[ J]. Transl Psy-
chiatry, 2018, 8(1) : 87.

Qi S, Meesters S, Nicolay K, et al. The influence of construction
methodology on structural brain network measures; a review[ J]. J
Neurosci Methods, 2015, 253 170 - 182.

Egerton A, Mehta MA, Montgomery AJ, et al. The dopaminergic
basis of human behaviors: a review of molecular imaging studies
[J]. Neurosci Biobehav Rev, 2009, 33(7) . 1109 —1132.

Marie RM, Defer GL. Working memory and dopamine: clinical
and experimental clues[ J]. Curr Opin Neurol, 2003, 16 ( Suppl
2): S29 -35.

Beaulieu JM, Gainetdinov RR. The physiology, signaling, and
pharmacology of dopamine receptors[ J]. Pharmacol Rev, 2011,
63(1): 182 -217.

Snyder SH. The dopamine hypothesis of schizophrenia: focus on
the dopamine receptor[ J]. Am J Psychiatry, 1976, 133(2) ; 197
-202.

Howes OD, Mccutcheon R, Owen MJ, et al. The role of genes,
stress, and dopamine in the development of schizophrenia [ J].
Biol Psychiatry, 2017, 81(1): 9 -20.

Howes OD, Murray RM. Schizophrenia: an integrated sociodevel-
opmental — cognitive model [ J]. Lancet, 2014, 383 (9929 ).
1677 - 1687.

Ekstrand MI, Terzioglu M, Galter D, et al. Progressive parkinson-
ism in mice with respiratory — chain — deficient dopamine neurons
[J]. Proc Natl Acad Sci U S A, 2007, 104(4) . 1325 -1330.
Halliday GM, Leverenz JB, Schneider JS, et al. The neurobiologi-
cal basis of cognitive impairment in Parkinsons disease[ J]. Mov
Disord, 2014, 29(5) : 634 —650.

Chong TT, Husain M. The role of dopamine in the pathophysiology
and treatment of apathy [ J]. Prog Brain Res, 2016, 229.
389 -426.

Chong TT. Disrupting the perception of effort with continuous theta
burst stimulation [ J ]. J Neurosci, 2015, 35 (39): 13269 -
13271.

Costa A, Peppe A, Dellagnello G, et al. Dopaminergic modula-
tion of visual — spatial working memory in Parkinsons disease[ J].
Dement Geriatr Cogn Disord, 2003, 15(2) ;: 55 - 66.

Williams GV, Castner SA. Under the curve: critical issues for elu-
cidating D1 receptor function in working memory [ J]. Neuro-
science, 2006, 139(1) : 263 -276.

Olesen J, Gustavsson A, Svensson M, et al. The economic cost of
brain disorders in Europe[ J]. Eur J Neurol, 2012, 19(1) . 155
-162.

Keshavan MS, Vinogradov S, Rumsey J, et al. Cognitive training
in mental disorders; update and future directions[ J]. Am J Psy-
chiatry, 2014, 171(5) ; 510 -522.

Barch DM. Pharmacological strategies for enhancing cognition in

schizophrenia[ J]. Curr Top Behav Neurosci, 2010, 4. 43 -96.

[27]

[28]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Hsu WY, Lane HY, Lin CH. Medications used for cognitive en-
hancement in patients with schizophrenia, bipolar disorder, alzhei-
mer’s disease, and parkinson s disease [ J].
2018, 9: 91.

Sarfati D, Lai J, Margolese HC. Methylphenidate as treatment for

Front Psychiatry,

clozapine — induced sedation in patients with treatment — resistant
schizophrenia[ J]. Clin Schizophr Relat Psychoses, 2018.
Scoriels L, Barnett JH, Soma PK, et al. Effects of modafinil on
cognitive functions in first episode psychosis[ J]. Psychopharma-
cology (Berl), 2012, 220(2) : 249 -258.

Scoriels L, Barnett JH, Murray GK, et al. Effects of modafinil on
emotional processing in first episode psychosis[J]. Biol Psychia-
try, 2011, 69(5) : 457 —464.

Scoriels L, Salek RM, Goodby E, et al. Behavioural and molecu-
lar endophenotypes in psychotic disorders reveal heritable abnor-
malities in glutamatergic neurotransmission| J]. Transl Psychiatry,
2015, 5. e540.

Hunter MD, Ganesan V, Wilkinson ID, et al. Impact of modafinil
on prefrontal executive function in schizophrenia[ J]. Am J Psy-
chiatry, 2006, 163(12) : 2184 —2186.

Vernon JA, Grudnikoff E, Seidman AJ, et al. Antidepressants for
cognitive impairment in schizophrenia — — a systematic review and
meta — analysis [ J]. Schizophr Res, 2014, 159 (2 - 3).
385 —394.

Grabiec M, Turlejski K, Djavadian RL. The partial 5 — HT1A re-
ceptor agonist buspirone enhances neurogenesis in the opossum
( Monodelphis domestica ) [ J ].
2009, 19(6) : 431 -439.
Sumiyoshi T, Park S, Jayathilake K, et al. Effect of buspirone, a

Eur Neuropsychopharmacol ,

serotoninl A partial  agonist, on cognitive function in
schizophrenia: a randomized, double - blind, placebo — controlled
study[ J]. Schizophr Res, 2007, 95(1 -3): 158 - 168.
Firth J, Stubbs B, Rosenbaum S, et al. Aerobic exercise improves
cognitive functioning in people with schizophrenia: a systematic re-
view and meta — analysis[ J |. Schizophr Bull, 2017, 43(3) : 546
-556.
Lees J, Michalopoulou PG, Lewis SW, et al. Modafinil and cogni-
tive enhancement in schizophrenia and healthy volunteers: the
effects of test battery in a randomised controlled trial[ J]. Psychol
Med, 2017, 47(13) : 2358 —2368.
Rus — Calafell M, Garety P, Sason E, et al. Virtual reality in the
assessment and treatment of psychosis; a systematic review of its
utility, acceptability and effectiveness| J]. Psychol Med, 2018,
48(3): 362 -391.
Weolwer W, Lowe A, Brinkmeyer J, et al. Repetitive transcranial
magnetic stimulation (¥TMS) improves facial affect recognition in
schizophrenia[ J]. Brain Stimul, 2014, 7(4) ; 559 -563.
Kedzior KK, Gierke L, Gellersen HM, et al. Cognitive functio-
ning and deep transcranial magnetic stimulation ( DTMS) in major
psychiatric disorders; a systematic review [ J]. J Psychiatr Res,
2016, 75 107 - 115.

(Weks B 1#9:2019 -01 -02)

(A3CHmiE W




 
 
    
   HistoryItem_V1
   PageSizes
        
     范围:所有页面
     尺寸:8.268 x 11.693 inches / 210.0 x 297.0 mm
     动作:统一所有页面大小
     缩放:不缩放 (裁切或填充)
     旋转:不旋转
      

        
     D:20190830094625
      

        
     0
            
       D:20190830094610
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     652
     364
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     CW
     None
            
                
         116
         AllDoc
         116
              

       CurrentAVDoc
          

     Custom
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0c
     Quite Imposing Plus 4
     1
      

        
     0
     4
     3
     4
      

   1
  

 HistoryList_V1
 qi2base



