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ALy 0.48~0.6270, 71 30 AN HESKBE 73
CPT-IP (Ris4L % 0.39 (FiE) 3 0.49 (2=[a]) 164,
Grove I Rs #7020 R U5 DS-CPT ¥ d itk
g 07971, XA K R CPT RGHEIEH A
FURE o ZUE R BE P & DA P s e 3. Ry
(19 CPT A K BN 1 43 B40E R R I — i J8 AE
N ZE 5, HE A — 28 DS-CPT #l
CPT-IP WA M F BEIE 2, SEx KB RMZEN
Pt s Tl AR R ILE R, CPT 724
P ZER B &I G T F L RS 1 43 490
2 IRIUO0, bl o3 ZRRE (1 52 RE B IR i 7 5 1 B2 BT
PR sz i v O A ihigll 7,

3.2.1.2 FigiclZ

(1) G L A7 AR

B CAZAERE I 2O, IR RS 24 R
W1y BRI Bt RG> BU0E 5K @ vh 3 A7 e —
LS A e N il 01V = 2 N e S
fE7ERERE7% 71 Heinrich #1 Zakzanis #7043 8778 %
L, A AL I AR A R A 43 0 rh R I B
BRI (d=1.41) Bk B 31 MF50); Cirillo
SO T 110 ZRSHFIUR AT 101 7RI T
Koo 2UER A S iECIZ B2 E R TIER A, Fid
LI W B Y 2 30405, dee™ SR KA i B

(2) Fasetk

H I CAZ I R T AL R T K
id 12 (Clogical memory ) NN & i 2% > I 56
(California Verbal Learning Test). X %8ilj56 J2 Fa e
AR, WHOCZLE I AT 2 B 12 B FEIE B
52 0.74 (RVSEIMZ) F00.76 CGEREIZ) T, i
FEF M 3 I ENE N trial 1 # trial 52
0.79 | 0.881%%, FEAERMEL K RSl 4 ZLRER A 8
AR W R IR ] 2 ) A T AR R e M (0.62
F 0.64) B, 4 4E [ BRI R BLAE RS 0 4 20
NI — 255 J b 5 T2 I B th oA e AR
PER .5 VB ACAZ B RS A2 A o 4 SR () — AN fE R IR 38
AR FEAT R (P 45 R, 24 BAR S 0) 5 1
23 25, ABANRESE A UL I 5 TR
St 25 B . — IS R IR 2 S R
LB R AFAE, A0 T 38 0 0 e (e 45 4
AR R B A 2, PR S Ve 1A
SRR BEE (R Y R TRIS) - Cirillo 25U ST 2534 th K
RS 23> 2400 A\ IR RISz B dese, g il
hks 294 IRARIER A BE 8RR % B IG, 7F
e 1 NRE 5% J v P8 0C I HH R ARE B2 Ry et 13 A
BRI 1 — T S KR 5

(3) PEFRIE-giA 2 L RIIRATAE RS S e ] 38t
itk

Faraone “51%% SV& I35 1 0 AZ 40K 1 43 ZIE
KB AELEHHR, Wittorf 25541 5% I 3 02 Bt
FERE A0 ZUE 5 P AR, XSS S DL R R
ARG EE R, At 25 R Fad 7 Uk
TR I AL B AL AR N 0.47,
HAE N 063, ZFEANFZ 061, Tuulio-
Henrikssen 258155 BLZE RS #00 S45E% A b 5 151012
WA BAENE, 515 SRS BONAE RN (0.21),



B 1655 31

P BT R AR RS RIS BIE 7 A N -385-

AR E—28 (0.49). Jua T R IR 4 2455 R
R R IBAE T 1822 WA R B 2 T I
N FEHRIS M2 28NAE A 0.65, ZEAEIR[MITZ 2
JEAE K 0.52%),
3.2.1.3 IfEigiZ

AR AZ 2 — AN A R AR A 2 I A i R L
TERRIMERE RS . X TAEIRAZ BIRs i A PRI [F] 1Y
B, —MERIERAAE, NHRZEX AL N At
TN, XYAESAEARRRERE Ll 2 Baddley
BT (A R T, X L 5% (0455 2 ) S 38 [ Y.
5%, BUFBRE) BRI 5 —Fhsm it
FERBIAE BREAT I L, W0 AR b e AT
Y, TERHAEAR BAE EAT A 7 ) i e . T
He P BB kg U fE B RTINS S, KR
HALHE N-back, #CFalas [\ E ez, Ak
SEJP IR M L% (Self-Ordered Pointing task), %X
T TR (TS (Letter-Number Sequencing task,
LNS).

(1) H5PLLRAAE

K RH 23 ZIE 9T AAE BE R 52 2 ) o A7 iR N
1) CAR R 12 v 2 B2 bl A5 A 1 AR ez B
%, Aleman P00 R IR AAEECT T BEINU i
R AR EEONAR Y 0.71, TR B vad
17 ERIZONAR A 0.82; RS R AR T8 B
PR AR I 1.4 %2, SEA M R I NAE 5
A ) TR IZ ERBR I Bt 78 TR IZ I 5
AR Bt 22 B0 H it R o 2 A T A
2 GBI B T o AT R I, RN AR IR 2 3%
R AR O B AT O, 3B A IR X
1 W 4 24T P, Fuller Z5PHA g K470 24450
N CAEEIZ AR 3202 5 DI (1 3 A 1
FHG N LA S AL 2 D e R LU
I RSO, B LT AR A2 R f 2 S0 2251
FHIE, HAFHBEKRMWIERE

(2) et

TARIAZ SRR AERR E I TSR A, A A
V6] o LA B AR A [] BRI RCIR 25 B 3R IRASAH 2 A E
OS100] 79 2 LA 1 % A W2 195 N P38 B T4
AEAZ IO 120 LR R S i X S 1 e 1O
AL, KSR S N CAE IR 4Z B A 2 e
PR GOP TRER Y =Sr=d iU

(3) TEAR K 5 8 AR S r] AL

TSR IR A 73 ZRE 2 B 1) % Jg v B A2 e

PRI A, TEREE EZELOm N, R R
T E P RAAT S S MRS D MR, W
Conklin 252 I ST, Bk 52 2% 4077 B BRI
eI QINE A R A NS ik s ol e
TTE L TR B (AT 45 R S IE R VB P . RSy
SUREIR NAEBCT I R LR 3 N 22, T
ORI AT 4 R BT T IR AU, R IR A
FEED TAEIAZ I L5 0.43 3] 0.4917 10, ¢
R0y 2L R FETh IR 0.36 ) 0.428% 199,
7 8) LA I AT B R — AN g — AN Rk
o3 AU 1 ) (R AR SC AR i ELZE AN K, Ui B A
AZ I AT AT

KA REIIRIT T, DALAEC L A T Bk
BHEAT I SRRAE B ORI T — SRR
KIIFER, W 1q41 K catechol O-methyltransferase
(COMT) % (HICHR[TD
3.2.2 HMHRERYEEIA R A REL

FIATSRE (RN 50 T B Bl 453t 2 4 2 T AL Bk
{19, Hasler ZMESGER L T2 A RITHAETT LLME R
FIABIE R A R
3.2.2.1 F&E

(1D 5y tLR A7

AR A ARIE W F iz —, BFTUR IAIAL
93 N T B PR M e T R A U108, AR R AT AR e B
R AT R P AR B (- Stroop, B
WAL R T 3SR, LRI D) AR
VB AT s A\ P B R R T R R IR
LU iE s A 2=, Tavares &M B FOREFIAR B9 A
PRV T B 40 T e R S ZELAH B A W SR et RN
BOIG I AT DhREfeRs,  IX LA S0 Fl R 254K
BILK.

(2) FENE

TS5 N PR TN %0 T B 8 A 30 L AH 2 R AR E
P, FERIEANZIRARRER 552 md, LUK
SR EEITSUI R B, Williams 251276 10 J8 38
BRI R BRI RE T R e 4 3 AL H ]
fofasE . Weiland-Fiedler 45U IWF 9% T 1 18 {34K
NI EI T RE, R I A TE A A5 B L,
) AR EAEAESRE, FEdE 6] T SRS
FREVER O URAAAE, I LA Eb R e e — A
Gy EVERR s 55— WP R IR B T 3R S R
HISHE S8 ATy ARAE A ROMIEAT Th A AUt v 230 L
B, H I SORERAT T BB 1R G5 2 SIS RE 1Y) —



-386- CERRR 22

2008 1F

ANEE R SR S R IR FE B i G SIS RE DR
AT Fp b R B T 3 i R A v T R )
3.2.2.2 FiEIEIL

(1) 5Bkt

AL BB R AR R R,
BERIA A 25245, W R R 2R A L
AR I BAT 2 22 55 i FLR B 5 RN AR
BT KR o Fossati 2 VR ILINAR I N AE 5 T8 id A2 b
TSR N, A6 H Az B2 Fshigl, meE
LR MIZAFR NS RILGE LR AT 2P0 R I
YR AN R AR S AL R R B, TR
R AN RS IR HI R B B C 2 B, 3
FADLEE A P2 Bearden %5 SV BIL BURHFIIAL
FUUHIAR (995 \AE 55 TECAZ R BLHS B IE# A
%, EERBUIGIDZ R, HR4UE AR 4,
KRR IR AT KR, FTUAA A I
IR T80T, AT RE S5 S0 1 A B A K
Elderkin-Thompson 25!V Bl ZAE AR B35 4 5 i
AL RIBAT S BEh 3852 858, i HAAT B e 32 43T g
Xt T Ih R T RS 2 A

(2) Faset

Neu S50V B ) 37 84 () 4041 56 25 6 N A Zh
e CEiBdIZZe) MEAeL, FAER ) R
Fas, AMARAEIRA e I, A A B AR AT R
Airaksinen 252 E—A 3 4 (KB EERE 5T A [ RE )
RIL, AN AL S Ih e — 2 ks, (HEE
CIZHRAE WS . Gallassi 25225 B AR 2%
A BN E (CEERATIZ) AR IR L 3 B i
i, Kb TIEE A AR R, 6 A
BEF RIS T Wi e, AagiEid
1, B MR A AR R I B
3.2.2.3 T1EiBlZ

(D 5Bt FAAE

PE— AR B TG WISl R B T S RE
NAT TARCAZ B A2 R rs U2, 3 39T ik 5 s
172K I - Harvey 55U VR DUAE 40 6 7E T4
1842414 N-back Ju\ 1, Oback RILTELF, 1 1, 2,
3back [RBLHEZE T4l T LK L8 N AE T AR
LB RE I AEAE B b s B 90 R AR T P R
Ff, TAECIZAES 1, 2, 3back [FIRFLAMHEHI4
MR B K, AR AR, I TR
() Fp SR AT 32 45310% 124, Tavares 25U MR B FUREIAR
(098 A (0 TAE IS AZ R B 4 AE b WA R i, R0

UL AT ShBEIRE RS, g ELIX S\ s 453 il
IREPIRASTEK

(2) Rtk

1 T 199 N Al R AL BB AT SR A7 A
U231 Williams 250 3 B 9238 W A0 26 25 1) 2
O AZBERG RBLH  ) AR e . Adler 251200
WG R IUAEFE LR A 53% 1099 N R B H 8 FE Sk
1 (MCD), FE RIS EE S, e
FIBERRT, BARAEA TGS, (R E 44%00
N2 MCT BIRRUE, A ETS BRI REZK T, $0HsHR
BZMEAHBIRER: J—00 2 A HWIBERFST
RIGATER R I UF 5, AR ARG HI Ry 847
PRV AR AR R TP R I, AEAARER TS
B S5 AT I e b R a7 e 28

IX G IA KN B EFIAR S 5 E TP R AL 1 S AR
RIRBIR @ T L b

4 INEFIRE

SRS B REAT I AR GE I 7T, P B
TG RIS FE R /AT K, DRUh 5 A 5 3238t 4%
DIAMR 2 e R ZE IS, Bk A S 12 W f 42K
BRI G PR IUANAT R H3E,  BeAT L™ 4% 11
AR, BT LME G AR T H AR,
HIAFL NS R

W R BV T AR AL SE R 2 8], SR
PR EEY), ZRAMRNEmE D, KRR
T E SR ST A LS A 2% FRORS 05 >R Ui A 45
(3, ARG 2 AT R 52 31 T Bk 22 1) 0
M. HIRTE 20 H20 70 AR G — Rk 2%
(£ MEDLINE 8% 2000 4E£17 45 16 M4 HD,
{H 2000~2002 £ f5 62 M4 HY, e B4 b
TA%H, RPENEZEECESE TN,

BRI 22 R N R A EYID I B, IAE
AETRR ML H e by ] A Ry e, [ A — K
(1122 B AR I RS 43 S 38R 0F ST B B IE AR AT
SRR, BB MTEARE ARG,
DL EET B AR S R 9T, DL RAR R P9 38 R 5
B HBTA S S W KRR G RATE B &
RLURIIRRET IR B2 LN R AR LA it 5T
RINT —SEAI I 55 B0 A R (3 R L2 10 g
TIAETEA AR K, Wit R AR, K
ATTAT AR FRRE A0 1 J6 A 2 2 ik



16553 W) P28 B VEAERG AT BT RIT 5 1A S -387-
S ETEk 17 Waldman I D. Statistical approaches to complex phenotypes:
27 X H
1 Shasty B S. Schizophrenia: A genetic perspective. Evaluating neuropsychological endophenotypes for Attention
International Journal of Molecular Medicine, 2002, 9: -Deficit/ Hyperactivity Disorder. Biological Psychiatry, 2005,
2 Faraone S V, Biederman J. Neurobiology of Attention-Deficit 18 Barkley R A. Behavioral inhibition, sustained attention, and
Hyperactivity Disorder. Biological Psychiatry, 1998, 44: executive functions: Constructing a unifying theory of ADHD.
951~958 Psychological Bulletin, 1997, 121: 65~94
3 Gjone H, Stevenson J, Sundet J M. Genetic influence on 19 Pennington B F, Ozonoff S. Executive functions and
parent reported attention-related problems in a Norwegian developmental psychopathology. Journal of Child Psychology
general population twin sample. Journal of the American and Psychiatry, 1996, 37: 51~87
Academy of Child & Adolescent Psychiatry, 1996, 35: 588~ 20 Oosterlaan J, Sergeant J A. Inhibition in ADHD, aggressive,
596 and anxious children: A biologically based model of child
4 Hasler G Drevets W C, Manji H K, et al. Discovering psychopathology. Journal of Abnormal Child Psychology,
Endophenotypes for major depression. Neuropsycho- 1996, 21: 19~36 N )
pharmacology, 2004, 29: 1~17 21 *ﬁlﬁﬂ: /iﬁﬂﬁﬁ %iﬂﬁﬁﬁ% D/‘N‘/}\%u V‘] ?%iﬂ’ﬂfﬂﬁ }_‘_J‘HI
5 Kendler K S, Diehl S R. The genetics of schizophrenia: a LR AR, 2007
current, genetic-epidemiologic perspective. Schizophrenia 22 Oosterlaan J, Logan G D, Sergeant J A. Response inhibition in
Bulletin, 1993, 19: 261~285 AD/HD, CD, comorbid AD/HD + CD, anxious, and control
6 Tsuang M T, Owen M J. Molecular and population genetics of children: a meta-analysis of studies with the stop task. Journal
schizophrenia. In: Davis K L, Charney D D, Coyle J T, et al., of Child Psychology and Psychiatry, 1998, 39: 411~425
ed. Neuropsychopharmacology: The Fifth Generation of 23 Willeutt E G, Doyle A E, Nigg J T, et al. Validity of the
Progress: American College of Neuropsychopharacology, executive function theory of attention-deficit/ hyperactivity
2002. 671~687 disorder: A meta-analytic review. Biological Psychiatry, 2005,
7 Gottesman I I, Gould T D. The endophenotype concept in 57:1336~1346
psychiatry: Etymology and strategic intentions. American 24 Lijffijt M, Kenemans J L, van Engeland H, et al. A
Journal of Psychiatry, 2003, 160: 636~645 Meta-analytic review of stopping performance in
8 BEAEFR. A4 B AL RN RN M R —— Py e 70 attention-deficit/ hyperactivity disorder: Deficient inhibitory
%301 FE LS LB, i, 2007-4-23~25 motor control? Journal of Abnormal Psychology, 2005, 114:
9 Leboyer M, Leboyer M, Bellivier F, et al. Psychiatric genetics: 216~222
search for phenotypes. Trends in Neurosciences, 1998, 21: 25 Homack S, Riccio C A. A meta-analysis of the sensitivity and
102~105 specificity of the Stroop Color and Word Test with children.
10 Almasy L, Blangero J. Endophenotypes as quantitative risk Archives of Clinical Neuropsychology, 2004, 19: 725~743
factors for psychiatric disease: rationale and study design. 26 van Mourik R, Oosterlaan J, Sergeant J A. The Stroop
American Journal of Medical Genetics: Part B. 2001. 105: revisited: a meta-analysis of interference control in AD/HD.
40~44 Journal of Child Psychology and Psychiatry, 2005, 46:
11 Gould T D, Gottesman I I. Psychiatric endophenotypes and 150~165
the development of valid animal models. Genes, Brain and 27 Hervey A S, Epstein J N, Curry J F. Neuropsychology of
Behavior. 2006. 5: 113~119 adults with Attention-Deficit/Hyperactivity Disorder: A
12 Doyle A E, Faraone S V, Seidman L J, et al Are meta-analytic review. Neuropsychology, 2004, 18: 485~503
endophenotypes based on measures of executive functions 28 Kuntsi J, Rijsdijk F, Ronald A, et al. Genetic influences on the
useful for molecular genetic studies of ADHD? Journal of stability of attention-deficit/hyperactivity disorder symptoms
Child Psychology and Psychiatry, 2005, 46: 774~803 from early to middle childhood. Biological Psychiatry, 2005,
13 Doyle A E, Willcut E G, Seidman L J, et al 57: 647~654
Attention-deficit/hyperactivity ~ disorder endophenotypes. 29 Kindlon D, Mezzacappa E, Earls F. Psychometric properties
Biological Psychiatry, 2005, 57: 1324~1335 of impulsivity measures: Temporal stability, validity and
14 Braff D L, Freedman R, Schork N J, et al. Deconstructing factor structure. Journal of Child Psychology and Psychiatry,
schizophrenia: An overview of the use of endophenotypes in 1995, 36: 645~661
order to understand a complex disorder. Schizophrenia 30 Yasuaki U. Cognitive interference and intelligence:
Bulletin, 2007, 33: 21~32 Reexamination of the measures of SCWT. Japanese Journal of
15 Gottesman I 1, Shields J. A polygenic theory of schizophrenia. Educational Psychology, 1972, 20: 92~100
Proceedings of the National Academy of Sciences of the 31 Groot A S, de Sonneville LMJ, Stins J F, et al. Familial
United States of America, 1967. 58: 199~205 influence on sustained attention and inhibition in preschoolers.
16 Gur R E, Calkins M E, Gur R C, et al. The Consortium on the Journal of Child Psychology and Psychiatry, 2004, 45:
Genetics of Schizophrenia: Neurocognitive Endophenotypes. 306~314
32 Nigg J T, Blaskey L, Stawikcki J, et al. Evaluating

Schizophrenia Bulletin, 2007, 33: 49~68



-388-

L BURL 0

2008 1F

endophenotype model of ADHD neuropsychological deficit:
Results for parents and siblings of children with DSM-IV
ADHD combined and inattentive subtypes. Journal of
Abnormal Psychology, 2004, 113: 614~625

33 Kuntsi J, Rogers H, Swinard G, et al. Reaction time, inhibition,

34

3

v

36

37

38

39

40

4

—_

42

43

44

4

[V

46

47

working memory and ‘delay aversion’ performance: genetic
influences and their interpretation. Psychological Medicine,
2006, 36: 1613~1624

Crosbie J, Schachar R. Deficient inhibition as a marker for
familial ADHD. The American Journal of Psychiatry, 2001,
158: 1884~1890

Chhabildas N A. A twin study of the validity of the executive
function theory of ADHD. Dissertation Abstracts International:
Section B: The Sciences and Engineering, 2003

Coolidge F C, Thede L L, Young S E. Heritability and the
comorbidity of attention deficit hyperactivity disorder with
behavioral disorders and executive function deficits: A
preliminary investigation. Developmental neuropsychology,
2000, 17: 273~287

Slaats-Willemse D, Swaab-Barneveld H, de-Sonneville L, et
al. Deficient Response Inhibition as a Cognitive
Endophenotype of ADHD. Journal of the American Academy
of Child and Adolescent Psychiatry, 2003, 42: 1242~1248
Kuntsi J, Stevenson J. Psychological mechanisms in
hyperactivity: IT The role of genetic factors. Journal of Child
Psychology and Psychiatry, 2001, 42: 211~219

A E, Biederman J, L J, et al
Neuropsychological functioning in relatives of girls with and
ADHD. Psychological 2005, 35:
1121~1132

Langley K, Marshall L, van den Bree M, et al. Association of

Doyle Seidman

without Medicine,

the dopamine D4 receptor gene 7-repeat allele with
neuropsychological test performance of children with ADHD.
The American Journal of Psychiatry, 2004, 161: 133~138
Auerbach J G, Benjamin J, Faroy M, et al. DRD4 related to
infant attention and information processing: A developmental
link to ADHD? Psychiatric Genetics, 2001, 11: 31~35
Fossella J, Sommer T, Fan J, et al. Assessing the molecular
genetics of attentional networks. BMC Neuroscience,
2002,3:doi:10.1186/1471-2202-1183-1114

Martinussen R, Hayden J, Hogg-Johnson S, et al. A
meta-analysis of working memory impairments in children
with attention-deficit/hyperactivity disorder. Journal of the
American Academy of Child & Adolescent Psychiatry, 2005,
44:377~384

JERRSE, SR MEBIT R RJLEE SRR Kb W
Hi P H R AL, 1993

Beblo T, Macek C, Brinkers I, et al. A new approach in
clinical neuropsychology to the assessment of spatial working
memory: The block suppression test. Journal of Clinical &
Experimental Neuropsychology, 2004, 26: 105~114

Hockey A, Geffen G. The concurrent validity and test-retest
reliability of a visuospatial working memory task. Intelligence,
2004, 32: 591~605

Ando J, Ono Y, Wright M J. Genetic structure of spatial and

48

49

50

5

—

52

53

54

55

5

(=}

57

5

o0

59

60

6

—

62

6

@

working memory. Behavioral Genetics, 2001, 31: 615~624
Kohler C, Gur R C, Swanson C L, et al. Depression in
schizophrenia: I. Association with neuropsychological deficits.
Biological Psychiatry, 1998, 43: 165~172

Kohler C, Swanson C L, Gur R C, et al. Depression in
schizophrenia: II. MRI and PET findings.
Psychiatry, 1998, 43: 173~180
Erlenmeyer-Kimling L, Rock D, Squires-Wheeler E, et al.

Biological

Early lift precursors of psychiatric outcomes in adulthood of
subjects at risk for schizophrenia or affective disorders.
Psychiatry Research, 1991, 39: 239~256

Weinberger D R. Cell biology of the hippocampal formation
in schizophrenia. Biological Psychiatry, 1999, 45: 395~402
Heckers S, Stone D, Walsh J, et al. Differential hippocampal
expression of glutamic acid decarboxylase 65 and 67
messenger RNA in bipolar disorder and schizophrenia.
Archives of General Psychiatry, 2002, 59: 521~529

Hafner H, Maurer K, Trendler G, et al. Schizophrenia and
depression: Challenging the paradigm of two separate disease
— A controlled study of schizophrenia, depression and healthy
controls. Schizophrenia Research, 2005, 77: 11~24

Crow T J. A continuum of psychosis, one human gene, and not
much else — the case for homogeneity. Schizophrenia
Research, 1995, 17: 135~145

Crow T J. Nature of the genetic contribution to psychotic
illness: a continuum viewpoint. Acta Psychiatry Scandinavia,
1990, 81: 401~408

Craddock N, Owen M J. The beginning of the end for the
Kraepelinian dichotomy. British Journal of Psychiatry, 2005,
186: 364~366

Chen W J, Faraone S V. Sustained attention deficits as
markers of genetic susceptibility to schizophrenia. American
Journal of medical Genetics, 2000, 97: 52~57

Cornblatt B, Obuchowski M, Schnur D B, et al. Attention and
clinical symptoms in schizophrenia. Psychiatric Quarterly,
1997, 68: 343~359

Cornblatt B, Obuchowski M, Schnur DB, et al. The hillside
study of risk and early detection in schizophrenia: an
introduction. British Journal of Psychiatry, 1998, 172: 26~32
Chan RCK, Chen EYH, Cheung EFC, et al. A study of
sensitivity of the Sustained Attention to Response Task in
patients with schizophrenia. The Clinical Neuropsychologist,
2004, 18: 114~121

Chan RCK, Chen EYH, Cheung EFC, et al. The components
of executive functioning in a cohort of patients with chronic
schizophrenia: a multiple single-case
Schizophrenia Research, 2006, 81: 173~189
Epstein J I, Keffe RSE, Roitman S L, et al. Impact of
neuroleptic medications

study  design.

on continous performance test
measures in schizophrenia. Biological Psychiatry, 1996, 39:
902~905

Finkelstein JRJ, Cannon T D, Gur R E, et al. Attentional
dysfunctions in neuroleptic-naive and neuroleptic-withdrawn
schizophrenic patients and their siblings. Journal of Abnormal
Psychology, 1997, 106: 203~212



B 1655 31

PR IEAERS R ST P IS

-389-

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

Cornblatt B A, Risch N J, Faris G, et al. The Continuous
Performance Test, identical paris version (CPT-IP). I. New
findings about sustained attention in normal families.
Psychiatry Research, 1988, 26: 223~238

Cornblatt B A, Malhotra A K. Impaired attention as an
endophenotype for molecular genetic studies of schizophrenia.
American Journal of Medical Genetics (Neuropsychiatric
Genetics), 2001, 105: 11~15

Liu S K, Chen W J, Chang C J, et al. Effects of atypical
neuroleptics on sustained attention deficits in schizophrenia: A
trial of Risperidone versus Haloperidol.
pharmacology, 2000, 22: 311~319

Asarnow R F, MacCrimmon D J. Residual performance

Neuropsycho-

deficit in clinically remitted schizophrenia: A marker of
schizophrenia. Journal of Abnormal Psychology, 1978, 87:
597~608

Smith C W, Cornblatt B. Attention deficits in the development
of schizophrenia: Recent evidence from genetic high-risk and
prodromal studies. Current Psychosis & Therapeutics Reports,
2005, 3: 152~156

Cornblatt B, Obuchowski M, Roberts S, et al. Cognitive and
behavioral precusors of schizophrenia.
Psychopathology, 1999, 11: 487~508

Chen W J, Liu S K, Chang C J, et al. Sustained attention
deficit and schizotypal personality features in nonpsychotic

Developmental

relatives of schizophrenic patients. American Journal of
Psychiatry, 1998, 155: 1214~1220

Grove W M, Lebow B S, Clementz B A, et al. Familial
prevalence and coaggregation of schizotypy indicators: A
multitrait family study. Journal of Abnormal Psychology, 1991,
100: 115~121

Erlenmeyer-Kimling L, Rock D, Roberts S A, et al. Attention,
memory, and motor skills as childhood predictors of
schizophrenia-related psychosis: The New York high-risk
Project. The American Journal of Psychiatry, 2000, 157:
1416~1422

Chen W J, Chang C H, Liu S K, et al. Sustained attention
deficits in nonpsychotic relatives of schizophrenic patients: A
recurrence risk ratio analysis. Biological Psychiatry, 2004, 55:
995~1000

Egan M F, Goldberg T E, Gscheidle T, et al. Relative risk of
attention deficits in siblings of patients with schizophrenia.
American Journal of Psychiatry, 2000, 157: 1309~1316

Siever L, Davis K L. The pathophysiology of schizophrenia
disorders: perspectives from the spectrum. The American
Journal of Psychiatry, 2004, 161: 398~413

Cirillo M A, Seidman L J. Verbal declarative memory
dysfunction in schizophrenia: From clinical assessment to
genetics and brain mechanisms. Neuropsychology Review,
2003, 13: 43~77

Gold J M, Randolph C, Carpenter C J, et al. Forms of memory
failure in schizophrenia. Journal of Abnormal Psychology,
1992, 101: 487~494

Heinrichs R W, Zakzanis K K. Neurocognitive deficit in

schizophrenia: A quantitative review of the evidence.

79

80

81

82

83

84

85

86

87

88

89

90

91

92

Neuropsychology, 1998, 12: 426~445

Wechsler D. WMS-III administration and scoring manual. San
Antonio: The Psychological Corporation, 1997

Delis D, Kramer J, Kaplan E, et al. California Verbal Learning
Test: Second edition. Adult version. Mannual. New York: NY:
The Psychological Corporation, 2000

Harvey P D, Palmer B W, Heaton R K, et al. Stability of
cognitive performance in older patients with schizophrenia: an
8-week test-retest study. The American Journal of Psychiatry,
2005, 162: 110~117

Faraone S V, Seidman L J, Kremen W S,
Neuropsychological functioning among the nonpsychotic

et al

relatives of schizophrenic patients: a 4-year follow-up study.
Journal of Abnormal Psychcology, 1999, 108: 176~181

Joyce E. Origins of cognitive dysfunction in schizophrenia:
clues from age at onset. British Journal of Psychiatry, 2005,
186: 93~95

Brebion G, Bressan R A, Amador X, et al. Medications and
verbal memory impairment in schizophrenia: the role of
anticholinergic drugs. Psychological Medicine, 2004, 34:
369~374

Wittorf A, Klingberg S, Wiedemann G. Secondary verbal
memory: a potential endophenotype of schizophrenia. Journal
of Psychiatry Research, 2004, 38: 601~612

Faraone S V, Seidman L J, Kremen W S,
Neuropsychological functioning among the nonpsychotic

et al.

relatives of schizophrenic patients: a diagnostic efficiency
analysis. Journal of Abnormal Psychcology, 1995, 104:
286~304

Weiss A P, Heckers S. Neuroimaging of declarative memory
in schizophrenia. Scandinavian Journal of Psychology, 2001,
42:239~250

Tuulio-Henriksson A, Haukka J, Partonen T, et al. Heritability
and number of quantitative trait loci of neurocognitive
functions in families with schizophrenia. American Journal of
Medical Genetics, Part B, 2002, 114: 483~490

Whyte M C, McIntosh A M, Johnstone E C, et al. Declarative
memory in unaffected adult relatives of patients with
schizophrenia: a systematic review and meta-analysis.
Schizophrenia Research, 2005, 78: 13~26

Aleman A, Hijman R, de Haan EHF, et al. Memory
impairment in schizophrenia: a meta-analysis. The American
Journal of Psychiatry, 1999, 156: 1358~1366

Perry W, Heaton R K, Potterat E, et al. Working memory in
schizophrenia: Transient "online" storage versus executive
functioning. Schizophrenia Bulletin, 2001, 27: 157~176
Conklin H, Curtis C, Calkins M, et al. Working memory
functioning in schizophrenia patients and their first-degree
relatives: cognitive functioning shedding light on etiology.
Neuropsychologia, 2005, 43: 930~942

93 Lee J, Park S. Working memory impairments in schizophrenia:

a meta-analysis. Journal of Abnormal Psychology, 2005, 114:
599~611

94 Glahn D, Ragland J, Abramoff A, et al. Beyond hypofrontality:

a quantitative meta-analysis of functional neuroimaging



-390- CERRR 22

2008 1F

studies of working memory in schizophrenia. Human Brain
Mapping, 2005, 25: 60~69

95 Fuller R, Luck S, McMahon R, et al. Working memory
consolidation is abnormally slow in schizophrenia. Journal of
Abnormal Psychology, 2005, 114: 279~290

96 Green M F, Kern R S, Braff D L, et al. Neurocognitive deficits
and functional outcome in schizophrenia: are we measuring
the “right stuff”? Schizophrenia Bulletin, 2000, 26: 119~136

97 Kopelowicz A, Liberman R P, Venture J, et al. Neurocognitive
correlates of recovery from schizophrenia. Psychological
Medicine, 2005, 35: 1165~1173

98 Heaton R K, Gladsjo J A, Palmer B W, et al. Stability and
Course of neuropsychological deficits in schizophrenia.
Archives of General Psychiatry, 2001, 58: 24~32

99 Hill S K, Schuepbach D, Herbener ES, et al. Pretreatment and
longitudinal studies of neuropsychological deficits in
antipsychotic-naive patients with
Schizophrenia Research, 2004, 68: 49~63

100 Park S, Puschel J, Sauter B H, et al. Spatial selective
attention and inhibition in schizophrenia patients during acute

schizophrenia.

psychosis and at 4-month follow-up. Biological Psychiatry,
2002, 51: 498~506

101 Hutton S B, Puri B K, Duncan L J, et al. Executive function
in first-episode schizophrenia. Psychological Medicine, 1998,
28:463~473

102 Lussier I, Stip E. Memory and attention deficits in drug
naive patients with schizophrenia. Schizophrenia Research,
2001, 48: 45~55

103 Barch D M, Carter C S, Braver T S, et al. Selective deficits
in prefrontal cortex function in medication-naive patients with
schizophrenia. Archives of General Psychiatry, 2001, 58:
280~288

104 Conklin H, Curtis C, Katsanis J, et al. Verbal Working
Memory Impairment in Schizophrenia Patients and Their
First-Degree Relatives: Evidence From the Digit Span Task.
American Journal of Psychiatry, 2000, 157: 275~277

105 Hansell N K, Wright M J, Luciano M, et al. Genetic
Covariation Between Event-Related Potential (ERP) and
Behavioral Non-ERP Measures of Working Memory,
Processing Speed, and 1Q. Behavior Genetics, 2005, 35:
695~706

106 Tuulio-Henriksson A, Arajarvi R, Partonen T, et al. Familial
loading associates with impairment in visual span among
healthy siblings of schizophrenia patients. Biological
Psychiatry, 2003, 54: 623~628

107 Glahn D C, Therman S, Manninen M, et al. Spatial working
memory as an endophenotype for schizophrenia. Biological
Psychiatry, 2003, 53: 624~626

108 Landro N I, Stiles T C, Sletvold H. Neuropsychological
function in nonpsychotic unipolar major depression.
Neuropsychiatry, Neuropsychology and Behavior Neurology,
2001, 14: 233~240

109 Harvey P O, Le Bastard G, Pochon J B, et al. Executive
functions and updating of the contents of working memory in

unipolar depression. Journal of Psychiatric Research, 2004, 38:

567~576

110 Politis A, Lykouras L, Mourtzouchou P, et al. Attentional
disturbances in patients with unipolar psychotic depression: a
selective and sustained attention study. Comprehensive
Psychiatry, 2004, 45: 452~459

111 Tavares JVT, Clark L, Cannon D M, et al. Distinct profiles of
neurocognitive function in unmedicated unipolar depression
and bipolar depression. Biological Psychiatry, 2007, 62:
917~924

112 Williams R A, Hagerty B M, Cimprich B, et al. Changes in
directed attention and short-term memory in depression.
Journal of Psychiatric Research, 2000, 34: 227~238

113 Weiland-Fiedler P, Erickson K, Waldeck T, et al. Evidence
for continuing neuropsychological impairments in depression.
Journal of Affective Disorders, 2004, 82: 253~358

114 Paelecke-Habermann Y, Pohl J, Leplow B. Attention and
executive functions in remitted major depression patients.
Journal of Affective Disorders, 2005, 89: 125~135

115 Hagerty B M, Williams R A, Liken M. Prodromal symptoms
of recurrent major depreeive episodes: a quatitaitve analysis.
American Journal of Orthopsychiatry, 1997, 67: 308~314

116 Fossati P, Coyette F, Ergis A M, et al. Influence of age and
executive functioning on verbal memory of inpatients with
depression. Journal of Affective Disorders, 2002, 68: 261~271

117 Fossati P, Harvey P O, Le Bastard G, et al. Verbal memory
performance of patients with a first depressive episode and
patients with unipolar and bipolar recurrent depression.
Journal of Psychiatric Research, 2004, 38: 137~144

118 Bearden C, Freimer NB. Endophenotypes for psychiatric
disorders: ready for primetime? Trends in Genetics, 2006, 22:
306~313

119 Elderkin-Thompson V, Mintz J, Haroon E, et al. Executive
dysfunction and memory in old patients with major and minor
depression. Archives of Clinical Neuropsychology, 2007, 22:
261~270

120 Neu P, Kiesslinger U, Schlattmann P, et al. Time-related
cognitive deficiency in four different types of depression.
Psychiatry Research, 2001, 103: 237~247

121 Airaksinen E, Wahlin A, Larsson M, et al. Cognitive and
social functioning in recovery from depression: Results from a
population-based three-year follow-up. Journal of Affective
Disorders, 2006, 96: 107~110

122 Gallassi R, Sarro R D, Morreale A, et al. Memory
impairment in patients with late-onset major depression: The
effect of antidepressant therapy. Journal of Affective
Disorders, 2006, 91: 243~250

123 Burt D B, Zembar M J, Niederehe G. Depression and
memory impairment: A meta-analysis of the association, its
pattern, and specificity. Psychological Bulletin, 1995, 117:
285~305

124 Rose E J, Ebmeier K P. Pattern of impaired working memory
during major depression. Journal of Affective Disorders, 2006,
90: 149~161

125 Roiser J P, Rubinsztein J S, Sahakian B J. Cognition in
depression. In: Spilberg H, editor. Psychiatry. Abingdon:



F16 3

P BT R AR RS RIS BIE 7 A N -391-

Medicine Publishing Company, 2003

126 Adler G, Chwalek K, Jajcevic A. Six-month course of mild
cognitive impairment and affective symptoms in late-life
depression. European Psychiatry, 2004, 19: 502~505

127 Garcia-Toro M, Talavera J A, Gonzalez E, et al. Audioverbal
cognitive dysfunction in depression. Factors involved.
Progress in  Neuro-Psychopharmacology & Biological
Psychiatry, 2003, 27: 37~42

128 Alexopoulos G, Katz I R, Bruce M L, et al. Remission in

PROSPECT study. The American Journal of Psychiatry, 2005,
162: 718~724

129 Gasperoni T L, Ekelund J, Huttunen M, et al. Genetic
linkage and association between chromosome 1q and working
memory function in schizophrenia. American Journal of
medical Genetics, 2003, 116: 8~16

130 Hallmayer JF, Kalaydjieva L, Badcock J, et al. Genetic
evidence for a distinct subtype of schizophrenia characterized
by pervasive cognitive deficit. American Journal of medical

depressed geriatric primary care patients: a report from the Genetics, 2005, 77: 468~476

Application of Endophenotype Approach in Psychiatric Research

CHAN Raymond CK'” YANG Bin-Rang’  WANG Ya*’
(*Neuropsychology and Applied Cognitive Neuroscience Laboratory,
Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China)
(®Key Laboratory of Mental Health, Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China)
(®shenzhen Children’s Hospital, Shenzhen 518026, China)
(“Department of Psychology, Sun Yat-Sen University, Guangzhou 510275, China)
(®school of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, China)

Abstract The identification of genes that contribute to a susceptibility to psychiatric disorders has been elusive
using conventional genetic approaches. One problem to gene finding is that we cannot identify carriers of genes in
the absence of manifest symptoms. Also, psychiatric diagnoses are likely to be heterogeneous in that not all people
with the same diagnosis carry the same susceptibility genes. A new direction that appears encouraging is the
identification of neurobiological or neurobehavioral characteristics associated with schizophrenia, or
endophenotypes, that may be more closely linked to gene expression. Endophenotypes are internal phenotypes
discovered by a "biochemical test or microscopic examination", they are not the obvious and external but the
microscopic and internal, endophenotypes are more approach the biological basis than the external manifestations,
less affected by other factors, so it has obvious advantages in studying the genetics of psychiatric disease. And the
present diagnostic and classification systems are based on clinical manifestations and behavioral descriptions, lack
of biological basis, the endophenotype approach is of great importance in establishing the neurobiological basis of
diagnostic and classification systems. Endophenotypes can be neurophysiologic, biochemical, neuroanatomical,
cognitive, and neuropsychological measures. To be an endophenotype, it must fulfill some criteria: associate with
the disease, heritable, stable or state-independent, cosegragate in the family, endophenotypes should have a higher
rate in nonpsychotic relatives than in general population. The paper introduced the concept of endophenotype,
illustrated its rational, advantages and usefulness, and the criteria that must be fulfilled, then take three common
psychiatric diseases as examples to demonstrate the research development of endophenotypes, e.g., response
inhibition and working memory as endophenotypes of attention deficit/hyperactivity disorder, attention, verbal
memory and working memory as endophenotypes of schizophrenia and depression. At last, it points out the future
directions of endophenotype research.

Key words: endophenotype, psychiatric disease, rationale, criteria, cognitive.



