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Saccade: A Potential Diagnostic Tool and Drug Efficacy Test
Criterion for Mental Disorders
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Abstract: Saccades may play an important role in mental disorders research and diagnosis. Not only can saccade be
used to help researchers to acquire the early and specific neuropathological changes, but also be a criterion of new drug
development and drug efficacy tests. Abnormalities of saccadic eye movement appear in Parkinson’s disease, Alzheimer’s
disease and major depressive disorder patients, but difficulties for its applications arise from unclear processes of
neuropathological development and individual differences in patients. Establishing nonhuman primates’ model of mental
disorders and monitoring saccadic parameters during the model construction will help us to overcome such difficulties.

Key words: Saccade; Nonhuman primates’ model; Early mental disorders diagnoses; Drug efficacy test

1 HEE: RN R B AR RO T O, ST T R
BTEAR S 4 B HIRTME T B R A SR hE, Mk s i
&4 T B SRS T A LS, i
T LI S 2 o SRR

KRR (mental disorders) Rt Akpepe o TR AT IR TR, PRABEDL
7 (mental disorders NI BT 5535 20 5 8 2 4 R 500 1 5

KEL TR AR i AR R KR RS A MR R D
AR R BT R L gy o MM bR R PG, TS s
i 5 R R O B B, R B

WA E I 2009-11-305 52 H#: 2009-12-31

FEETHH: 863 kI (2006AA02A116); S [ARFIFIES (3077070005 -2 24 [ PR A 100 H -2k (30621130076)
“WIAEE (Corresponding authors), E-mail: xthu@mail kiz.ac.cn; yuanma0716@uvip.sina.com

HtEE T A5, B, P ERREE R R ASTTAT 08 i, Lk Iy O AW, E-mail: beauty2001@126.com



44 ]

#

W5 31 %

P T A A K A 95 903 2 AR 2 3 N R vh 1 )
AR AT R 2 A FRATTH 2095 05 5L 1R o S M A DU
fabr, H YIRS PPN S A AR

PR BRI R A4 BEAE 4 Pl 28 2R G5 AR A I 1)
RUFFEbale? RN WIIIRENERX 2 —, 1IEHWA
KMEEEFD SE R 3 IR, b v 6 B AR )
FRATIRDIAEE AL AF BN, AT 21 26 5 1)
HIORAEZEEM . H58, DBl &2
HE. PSR A3 ek E s s kol . phs
RGN IRV, R FRAIWT T ) A o
THLHI LR (David L. Sparks, 2002); 1 _E
IR IXEE T REHR At LUK ) 15 TAE AR se g, pr AR
TROBRAIL IR i ] L S R R AR TS D S Ah, PR
TROBRA A 28 42 [P 2 IR TR, XA T FRA DR
TROBRAI S 0 1 SR LB A T s AL ke . B
PO ORI R R . R ), MRE S
77 1) 55 23 HORRS W] AARORS 1 M e s IR HL AT R
AT R 2 a0 S R R A, bR kA
T PR R W R R G AL I FE AR (Leigh &
Kennard, 2004 ),
1.1 REPAL B4 Y B

— R B T o A R K SE Ty ) S e
W3, ST K5 [l PR B, 55 b e iy
PRARGH (PPRE) XA PEK T #iZot (EBND
B RN R AL A%, TS 1E [ R 3K K ) dhis
5] (Strassman et al, 1986a), [ ZEfE kM4 10
LG (IBN)  JUIBES 5500 71 Az A 55— R
FRIAMEIZE) (Strassman et al, 1986b); FEH J7 7]
) BRI 32 2 b A7 T v Mg 9 ER 5 A4 v 1) P
A A% (IMLF) #4] (Horn et al, 1998).
g S e 1 VAR R S N % M S TR = K Lk PR
T A 45 PR THE AR ) IS 25 45 S e U 1 B A
{EH (David L. Sparks, 2002). WF5T%M, {KE{H
HAL LR b Ee R RO X B 15 e stk A% (Robinson,
1972) PRI 7 1A RO /N 2 EEH kT B 1)
SR R 1T AN 2 T T8 e P B 1 I HIL IS ) 1)
B /MREEIRS) A rE b S, i s K
FEWIIR B o A e el PRk, b did iz g
K” (motor map) 5 A kgudiz (s B

T U R M o 1] A 3 R A Tt
PRI AT, T PO BRI AT S 52 3 e
R, ORI B JE AR O D IR 4, 3K 26X 5
SRS BN T 535 D ae fruE T RSB A

BRME o — KA R PRI R 1 = A — R 2 LA 3k
Ak BRI i3k, s kil 5HAT4E,
AW LA B A H bR CAZ i . X R
B G R RS UL IS B KRR S T REAH
KX o RN, A RE R Z R E T X
TSI AN E B, FEAHE: gIAiRX (FEF). i
BRI (SEF). FrjfihiRIX (pre-SEF). ¥ 4MMlHi
i (DLPFC), TiH-HR X (PEF )45 ( Leigh & Kennard,
2004) (P 1). IXELR [ 2 1 SR AR
TERE, BB RS 2 8t T L S Pk Bk
KMtz A mlE (2. TeURm, -
Fefr T HAMUETEIY (DLPFC). &
Tt (PPCO. FAH AT A B2 1) I e (SC)
B, mrA - R R A% S R TR X
FE R AR T A i () e B 21 | (Hikosaka et al,
2000)

4H B AR 1%

HAIHR X

= AT
——— TR | TR
X FH]

MTIX (V5)

e =
TSR RIS

K1 NSRS K IR Sl B 2 e )
Fig. 1 Main cortical areas associated with saccadic eye
movement control in human brain
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Fig.2 The neurocircuits for saccadic eye movement control
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Fig. 4 Several behavioral paradigms used in saccadic eye movement research
A: Gapis(, SEEITTEAMS RS R BB —MEALAL, —BONE) S ERL A K, L — A TOARAT RS 5 i (] I Bl Gap (GapFF4EH)
WD, 2 )5 HARRISE L, SR 55 0 HT 8 L H AR B: OverlapyuaX, JEAHLA— BRI/ FRAR R, oML il i
B H AR I A AEGap: C: TRINVE AP BERE, TR RUE 255 B0 H AR, F RGN R E L R R B, IR
U BRI g AR 5 1 # ik LYOR e RE 2 2 T — R H AR s D S REBEAL Canti-saccade), VERLAIH
SSE L H RS BB A S H BRI S 75 ) CRI TSk R e A DBk, DE SRR 5 N LI HT A 5

ANHEFEMHBR (SR EFT7R). (ffiMosimann et al, 2005, WA 4D .

2 RIEBSHE R GRS

2.1 MHERBENRERNZE

Chan et al (2005) X< 2% & PR B AL il
FE AT TRARG T, W s S5k
) S5 P (1) R I R 5 B A P ) PR B R ) S 5
45 R WA AR LEIR (1) 1F 1) 5 S m) R BEANAT 551
PD (Parkinson’s disease) & # R WL H B £ 1] “express
PR BRI 90~140 ms); fEAEZEIR 1) 7]

PRIMBRALAT S5 PD B I 2 177 A iR 1E
FTE IERAESH, PD B4 AN BEAE 28 H 4 b
AL A m PR BT S5 PD O AT R
PRI PD 5 3h B IR iz d 2 i 4
T AR R H AR E A I 1) fE ) 5245 (Chan et al,
2005),

PO BB ZE R O E KB PD &P
Sz sl RE ) RS TAR L2 i . 78 PD &
Forf, AL R B R PRI B R FE L 1 1)



139 FEEG PRI BRI AR D T B 2 b A 47
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