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8 Attention deficit and impulsivity

° Continuous Performance Test (CPT)
10 Target stimuli

" Non-target stimuli

12 Sustained attention
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2 M.Carli

3 Dorsal noradrenergic

4 Locus Coeruleus

5 5-Choice Serial Reaction Time Task (5-CSRTT)
¢ Trevor W Robbins

7 Possible nose-poke operants
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16 Zebrafish
17 Prefrontal Cortex (PFC)
18 Posterior Parietal Cortex (PPC)
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13 Divided attention
14 Choice Accuracy
15 Omission response
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19 Go/No-Go Task
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23 Anterior Cingulate Cortex (ACC)

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

ras b puuilSe

| I
s bas
L (P09
PO R

I
5 S0k

alaéls

| |

$SBIS ¢ plaw

s By byl s S35 ay Sl (ST Gloj oigeil - JS

93 L Gpzmen 05 il and |y (SbgnSl Glilen
b ‘Lmu;:{Loﬂ Moy Ve i Sedis LED slelys
o gdge €8 ialS p (le 0diS oy slalaom
(dad 3298 Jio) (sou8 Slagby) 4 Comd by ol A0
sl A e islojlipe Aol (> Glus gy 58
5955wl hlony (s1)l8) ailiio o5 A5 PRl (slaguoly

IV caol Jled i dogi dguaS IS 4

OguiS b V=Y

uas 43 )bgd alad b (i I (9,5 VoV Lo
P2 alie LBIS gl dabse 4l Sojjuebsd
3 G5 oal B S pwpp 1) adgl (guiSl
Sl adlas gl class gy Sl STy ooy ge)]
9o Je > M geSeln poie okl Sl by ()13,
— S )l oS g 45l 93 g Cindd gL
2 ol CassST plsie 4 JsuSioly o sulgus
Sl @ jomie Wl oo o4 23,5 o 3lital GguiS)l ol
Soslital b oizmen Ghaggy cnl 298 ol > (6 KIS
5 e S S SYMBL s 4 g0l
Al wlie s Sfelyd anle S o5 s Gl
o S b eadgl (guiaHl 4 Mo Glilew 5> SGj el
bip JeSely new jl 80 g 8IS
[¥Y] cwl

b i dagd gl ST -F-Y

sl Gy Slge Glaus my Jhw JSly ol

27 Pramipexole
28 Rachel Navarra

Yy

Slinoin p8 0 by [YA] cldly gy LIS
4l g cwl Gl ol g bis (ol b Al
A e el 1) gl gl 050l (oSS gl il
Slimoin 28 ) g5 (aelyd ScunsSLol I ool
A pmes [YA] 0980l drg el cage
A 5 opgame Nles g (ol dal) S dwe
093l 3 (S sba)liy 51 (olime) oyd95 sloguly
OLS daled (B ) dg2g (LS my ()18 Gloi
P OsFame grexiyS b gl Gl S8 &S ded e
gl JiS SlapasilSe brgi gl 4 0l slaolSls
Gole oS &S e i 4 Jl ol by 51y
e (glaodi S )3 oS pgig e piase bwg Sl (S

IV Tasd Jlos! e slimo (ol

& Jumw oiSly oy ool axwgi Y
Sylow gBJ 0 5> ey 5

P99 Sl =YY
Gy gl J) kb Mol s Ky Y Lo
clar wle ks b gbly & 18 shb b bse
A3 byl 390 |y € RB 5 €5l Po S
WA 4 g Yo ol bagise Gajeel ooy Jue cul )3 Sl
SIS L el Cuegpe 4l 5 cdl ials )
sl ogasl Sl b s Bboys e g0 4 laige
N Sl ) lagise TN olad arg gl janass”
iz glaplSe 3 SLSL oSy 4wl o5 wib)S
JSia) 0358 0yl 53 pall (JSSgn cnl B Fly

%5 Broad monitoring
26 Spatial Attentional
(SARAT)

Resource Allocation Task

Ol $39551e,l8 5 (S5o)g0 b alme


https://pubmed.ncbi.nlm.nih.gov/?term=Navarra+R&cauthor_id=17714843
http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

8 e & oKy S 3l e Bl YO alold b olKuws
g b 7] wload one K06 5l ol Aol L
oS (F US.) 9o 03litsl gesly 5 oS yoee 4dl,| (gl alaiono
DX gl o ord 2 b 4 b daioe co o
e dhdse (o ik diw 0lile (B slrdlaize & 4 Y
2959 J 5390 ©yg0 4 & Cunl Ja 3 plo 5Ty S 4
Se g e ) ) odiS gl 393 So g M5 (0 e
Jo53 @iy ol o Bl lpd 3950 0 le B)b
L ln oS e ol Jate (USS ladlgls) 5L
o " inlol oy alold b a5 Kgd e @8l 0B uilS 8
SlSog S IS b b e 35 paie 4 9 2900
& Jl S » e S ad el g ShL LT
Sl ot cubll Jold el albls pl el 6
2w PS8 bbb Mg ploj (dge]] el
sokaie & (5,8, hoxis (igejl )3 [A] amd gusly dlainee S,
bow 5l oy jl xSl 5 Olae 2Sdes oo (0Lj))
@ bgul 35y 5 20l 4 bl gy g
Jle bl g (S50l st BB b oo (39 sloalaione

Dy Cygps Jsd

2138 Cuog o 9 (59 J S V-0

JB 5y Vo Gibejl 3)90 Sllse oliE @5 walats
bl (ol (903l 5 cpped Sl (b 53 g £9pd inle]]
039 ol &S Cul 655 sy olE ) Codgase )l
L glse S g ol aeps AD ojlal 4 (lae 4l
03551 5 3lmy) a8 St b 39 ool oIl (gl e
Dg baas bl cél

&5 Wwll] -Y-0

S e b olsl jelaie a4 bl 59, ¥ ke 4
Godsls 5 5,5 e pgeil a3 ol
by bl flaie a4 dm dsye o canl 3 a8 U
A3 (abl) eMSs Ll g (il cdl s daie )3 xgd
i & Lol dn dsye dyly e Wad o 03l
23l 03,8 Bpan (gjlulis] jo,7 b 1) OUSS cladlglS

2 Inter-Trial Interval (ITI)
30 Limited Hold

Yy

SIS syl )3 Syayd g S e slaileydg)ls
izl 3y90 255 s sl i OS] e Jaa
OB g@hy edel bl eaiSlee yS 8
ST (sl 0 a0l Syzee 2 (69)1> Glsl eS8 905!
Ohd Jete iSole g cwl JWb ey el
S sl oad glop> sl 29y LS ol lgie 4 (o))
e lagbse 1 bgls cul Gl og)S (b Gimggy 5
WS g claad e b loys &8 wdedls lis ol oy p
Oliid e 590 ppYL Lol auisy damp bwgie job @ )
Gl el g JB oty (pSS o5 e 00)
Sl el Syl b olags s 4 6 SIS
o5 bugin b 4 5 Jo 5 15 5SS 5 L8

[¥Y] o dgu0 1y IS

S99k 9 S jlg 8 Sad Sos (b5, -F
Gl b 6 Gl w Sl o881y ooy s
ol Jolod oy p Sl )l g 4 a8k g o
4 298 o0 0lilul j (cmas whaw 3 §353b g dadl (y
3 loacl claosie 4 cuwl b cllgs (Jlio lgie
4ol o) (i85 4 s Gl paB G903l adsl 550k
ol i i slaastus j3 S e apl abasls a]yd o 1,
ojal 5595 ogels o (458 Y U+ Ygame) (6,655 cy905]
Job 2 1) )9 CasBae Ll plas 9 e 03l 5115 ozl
Aoyl e A8 bis Wb abils st ol
2 M) sama i ol il b s 2l M
S glee a4 geejl ol M X0] cul b abasls
B SYNB adlae Gl Gbpie R
ol 03l Gudai 35 [YF] sloel usmen o [F] (6, KIS

Ll

& Juw oSl pley el S -0
sl
ol i B (3901 51 =30

fogd e S5 )3 (el oilesl g pjgel Jsbo 53
esd 0,5 o J1y8 e Bl YO X YO X ¥ slal L8045
(JB Bun L) dlaase & (gl 5 canl dxio JSb 4 osl>
sl i dius (&S Cawl e Sl YO X Y/B olul b

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

ol 9031 -0-0

Coledyd g9 9o 485 Lol (ygeil 59, Y LY (b
B 2 0ad S5 (glajlne ull y wl (S Glodw
Pedse Jolod (BFl

Il B -F-0

G » e S plos Sl Sl ey oy il
2 oo I (S a daoe oy 4 s Gl
23,5 oo iy
oloj > odyy ddme )3 (O 98 e Gl -
Jogos bl Byl > a8 bl cdl ) dlolM 5 cuwlio
Cllgs 3 dog liae | wadld Lgwl pl e o o3l
b il plas 3 drg olie oS B> e 4l
bl dled yials 10 e sl do
)| o Cuwyd alaase uw pis :‘V\‘L:.A-M.’))L; C.wl.» -
e 8 olizdl daiomo )3 i 035 58 5 69 SR
oMb ogels b olyen Cljloxe iman g (Bl 8l pas
ol 23,5 o7 (gl o) Al gy ol 4 olKtws ¢l
ol Sy > v g (e 5 (padld 5 Gl
alols ) daivs ) (355 98 asge Sl G ok -
o9 3 I8 o im osesl sladad o 4By L
e Olie 4 a5 350 98 () )3 1) 0jgy daions o (0
20,5 oo bl (6,
bl kS & was (Sl g g ST igel pas -
@ olliwd oY b yogels L aSly 05 saless cdl s
Slyice gl cpl Gl D9 4 4l gy ol
oS L g S olly el wag jials l glalis
Sl bl cdl o sl Sllas bl
(rdgy dakme Cusyd (adeld Cygo ) 1 ulgwy gl =

9 39)00 daie ] oo 4 dame laws (3L il
Gl Qe 4 ) cpl IS dpee 98 daioe ) S
5 sel Al @y a3 5 9,5 e VAL S elsss

sl aales st uhbly cdl > pas

31 Correct Response

32 Incorrect Response

33 Timeout

34 Premature response

35 Preservative responses
36 Compulsive disorder

Y¥

— H H"H H I

el gy e Gl Y
(rogels L ani) (Babl)  (ogals L )
A
w ~
ln 29900 e
(4 8) 2l 4 e
(gels 4 0)
t Gy Sy »
\ etale] « i e b
E5r= Aege
i L

Sy S @ Jop STy oloj ool ealeil )b —F JSS
.(BioRender.com b o  &l)b) olyous Jige

3k Jolye F-0

S 65 ok oy ¥ BT b alee slagtse
o 9 M 3l alaimo o ) 1) 065 0oy iz B (g b
loj Cota S by (OS5 Agls) lie bl oo 5
ol Opigel ol sl 4By Yo (aped (g0l anle o
Dl oo PO gyl d &S Cunl dlspo Cadn Jolds 905
oM gy gloi onyed Jol dpe > &5 b &
O S Gl Gle g o s 4l Fr dgds albise
b ale Linls agh \ b agh Yo 5l Slads b )5 g0
&S olos ol 5o bl s 4 Sl b Hlub al 5,Slee
OBl dpe 98 by daie | e Se plae
S Cuwl S @ db e IS S e cdl
Cd dod A4 Bl cuwily &Sl 5l e lee
2 gl g sboyd dop Ve pSlie g (gl
sodls 51l ol) (g alspe 4 Mgy dsye
ol 5 )Slas aly yadls S &)l epes B, ¥
g 50

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

byl dloee B9y 5 IS gy Jpw (iSTy Gloj gail 13 (y )90 sl puiio =¥ Jgia

S503ll (w9,

W) 390 o5

s feuly 2224 100

oLl Zenly At | mania Zonly 2laad

el sy (436) oo gl S5 gy 5 S e Wl o oloj e g pSejlil b
235 oo dulne ialojl (o (slaoye 5 dlaine )3 (3,5 98 Bl bl L
s )8l 3l bl 31 B 5 oo sl Ko plosl f dn b i 13 (i 0355 558 5 &
Cawl (ol Jodl Ko oy g a5 355 (0 4t oo yed &

Oyl oLl (agl) bl cudls py B gy dladsee (0w 019,59)8 o yloj e 4y

gl CEd Ao

e (@a3gk ol
1550 ey slagesl s
NS lgg slagely dlass

Tl o (Sloo 9> olass

oobl ey oo

PSS meal ©)38 Soly quone Gl (I 5 Sy
Uil Eely (68 s 5 3 M) a5l e g
Sla 9 Sl il glapgei]l 3 el ol
ToiSl el sasld 3bL csly 8l e e
ol st bl bl g sl (Bl cdbys sl Gl
el ol cdl )y (ol Sllgs bles g 039 dwyS y905]

Py GiSTy Gloj 903! Wod 9 had bIL Y
S35 &
St @l @03 558 5 5> (Alb J 4 0ol
g e Sl 6)l3) 5 (BUS 5o L) > (AS
h sy 5 Bld 5Sles jaix cpva b)) Ul
GogSIL 1y G905l ) lise izpad )l lojen ysboay
Sl aige; Wlgie a5 3,5 Lal Giliee bylyd )3 o cilieo
28k bl slaabyl g Clides gl ¢ pdylasl
003 ok 403 ©jg0a geil nl cales 5 Ll ¥ S
L Gl wsell ol 4 g bl
oyl &8y 5 oiws 3Skes dgupp sliwly » ola,Kal,
Sl oSeo 653 (Vb oloj (Jle plyis 4 andeS
5l ookl b ogd baguoly o cole b 8368 5 Sloe 4 oo
olej e s Jlo plgie 4 ool Gy 0 LAy dbxl
bl oab ole ptals 5l lgie ialefl o ol
ohigel B9 28 S [WV] cllse 565 gl
QIS Cumdg S8 L [F] adse dge 1) e SYob
4 gl odd o bl cloSSgy 5l ealizl g 905l 51

39 Decision Making
40 Motivation

Yo

oW1y gl o903l 53 (o) 3590 S iie —F
Loyl dmwlome (9, 9 140 55 g2 JUpw
oy 9o oinlesl bl > a8 eoasie ol e
Lol ol bl ouisS uSaie Ay o 505 0 I3
rSoINl sy Bl aadicinyes lim o, oK)
vl B S cwlodd oy LI Y Jodo 0 pxie ya
dima sl 1l il b i (bl Sy o
bl o 51 a8 s b s Yl j95 45 305 o)y
|) OT Py 9 Sy J).xe J)SLQ.C Ll stMa.g R PRV
derg olSiwd jl dsw ol ST oS w4l
oo glroyed Sl oS cuib avgr Wb all 0,5 &3, o)b
Glizl p cwl (See @05 JSS (blEl Gyaod by
e lbdels @i by blal) Y Jie ol
2 olde cpl eles [N+ ] ail aily deng (golpl bl
ez 5l Jol @l g 29500 dpulne dud> 2 (LU
dolome gy ol lsis 2y (Y al> po) Bj5el 0y93 21 5o,
By Ik g @ by (lapuslle o9 )l cull Sloj
U)ol arg sl yuite islofl e (clnalols
degerme Sy el S S 4 ST 5 dag bis
Jub Selslie Sy ptie Blas > L5 |y )15,
obej ) quome Gl U Spome G il Sloj alold 09 oo
e by U mone gl dold § Moo (agsl
o on Gl abolh S ML by ol

37 Correct Latency
38 Reward Latency

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

l.y.f}o
ylojos b,/
Lol ¢ N
J}.b;}})xlaﬁ‘;) L b e "'JQ_’

olej
38des (pdin (o) (Sl

Lhas EREAERY
CJG«J S8 P daei wile  alid

L leazin ol 3,8kes jlul

1>k < jlub
45 g ek 4 s baole GOIRR Rk

3 s SIS il

vote CoMAlLe b Bl o lgs
o e P urst o
Oleje ygb arly (33lay

580as ply (Lag,ls Mo

Y &l .8
355 o 030l i
|
oo/, f
SREBESIER | b s igciliee]
Lo )

e

590 claptdle g3l L
S e Gido s Ale) 0]
i ! Jelgs (Bma b
1 ogesl ol lsien
la i3l

o8y slajlne lojen oS
cslogdy Gy Geb) Cilie
(aSTg oloj wege 3l i
Jse J 55 4 oo
235 0 (0350 ials

S 25 Ao
S oSly oy sl Jae iy Jlo Fr 350 5l
lp dlesl BB g @by Jlpl SO plgie 4 glan San
JAS oy ohg 4 wllges BUd gladSlee S5
ol awlod S e (glofsg Cuenl (yiiSTy Co g g AT
Ol 4 (s pelyltin homiw Sl (3,5 wal3 b b,
o 2ol sgb ]y (5330 slacul 5 (Sjly (ouas
3 oy 4 o slew b Jre 1 ygesl ol 5l esliel LS
9 Slinoin 8 L ki gac lojus ddls
Yo S a4 Ml e « S5 5eS 9 S ruebgd (slapius
S8 (Bl sl Jobw 9 JoSs0 lapusilSe
Sl lged Nadin sbayleyy drwg gl 1) oly g WS
i b a3 0 o)l liixe 4 Lialejl (slyb ks
dos I Bl Jus e sledis 0XpS )0 (aas
oy xS pmeas 5 gkl (o Kl k4 g

S8 @y Sy G2y loj (ygeil DB LIS 5 by wls ¥ Jga

\tg

e lro

T

e Cudgize Wl

Sy B jo e pSl 2ol
SHE Codgizme pilis 03]
2 Sl (S00 g Cand o2 )e
B g o2l o
Iy sy slagdy 5 3,155

isel sk oloj
Sile)S355 & e Wlgi e
i 45 (s @ 250 gy
Mes) pols oMalaa 3 2b
oS 3 Jailed Loyl 3 5 (Lag s

35 okg 4) w3 ) b cou 22,5 5
(Vs Sl
' |
22 JJ)L“..!“;LM.{QLD" o ‘;ﬂéu’w
ol ARl ;]

Sprague- cls 5g0
Long- Llis psDawley
sle g0 L Evans
(DBA/2 |lie ;sC57BL/6
5 By alises olas

FEVE L '_'JUJ Lg)ifaLiS

Sy (Bl > Golis
O ol 3l oolazl M)
(glalaine A Lo 5o dlaass
5 slnd) ca¥) ot e g5
539l

.

D)8 o &y e Codgazme oy byl (i Haile, Sl
Sl @ 1) Bkl o slaodly cgles oyo0 sy
oSy oylej L‘)}o)'—l sl il s Y ] sl
(03055 lS) Bl J odizal S5 o sz gy Jlpo
ke 5 olos g5 b caslie 1L ol il 3 lakel pe
b oed 2le lacdy) cpped 238 obl sl 138 L]
Sl o9l el Sme g 4 (pasie by
a8 w8 bas 1) 2dZwl 035l U dgi o odliiwl @llge
oo @ JSa Il g9 s b Slllas (S5 3 [V+]
sly gy @lew S plys 4 S Gpae Y
P Bl 3L ) S Gpae Clysl xS

LV ] cool ouis onlawl S8 sl yoge

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

L;Lma)b J.J}o Olfwl ¢O¢J}Lo LS);)[?. Lngrg.b"”in 059
ol Syslie el 1 Slj g k) odomy 5 e
5 bl dosh o et slagSl ololis b lagi oS
SoS Lgy e slaggejl (b 4 wlgi e g a3 e
aly oseil gyl (s 0Skes ol &5 WS
uwl)s\ cage bl pl WS o el 95 g
Syl b gl 5z by (iSTy oloj ogeil ouS 5
g Bli Oldles j pSRedds i K6l i
e Sy 4 g yle pnld 1) dadin (glagley dnusg
S (RS 5 a5 b lape g)1B) 5 (s slaai] )b

e

1 Ol
sl 03,55 8L |y Jlo Coles 69Somn adllas o]

Sl olasto

sl gl VYA ojled 25k 5l (pise iagg ol
oLy 5l )ydlp odpmw B8 (SFelgs 58 (558> Al g ()]
Al (25)lo>

&l y> 4o,
S5 465 gt 48 1S o pOel adllne ol S K
Dyl 3935 Blis

OF Mg AL

by dlie (555 daedls (gylaer 5 (Db o
allie 5 oMol ks &) 5 SS5 biael ) o IS5
Gl to bt ol s a5l g adlie bl ol
Uit 5 b iyl s £ oMol ki ol g e
Divlyg g b willas caallinn plosl )l ponp callie
Alie

Yy

(o g0 sbausd g ilesl Gl 4 ates S
I el Job o 1) s slagg)lSaws ol o0
408 Il b opse claatulss i jslate 4y (bjee]
UiblS e By (Syme loj e ialS L e g
Bl CB Sye Ode Gl L wSep 5 wbe
369 S e olidy) GAd i b A8 e Iy (]38
S |y pla )3 dagi 3 Slee I (olite > e e
s slp &S das o lis (gl Al & ol u.m;l.n)] o dlols
2 Gz o5 98 olsl 3l e 456 0 bl S yome <ol
o ol > S e i |y L e bl )
Sy lp o Gre Wb Sllgs SYeb  ivle)]
O 1y ile3l g9y 4 o b 55 M) ailey jlatie (s
UlF g it oxyjl JpuS pilie ol cpl g (a2300
iolosl oy clalol wwl B lolidl oS
by dege jl p2g5 ol SYL slagy b 5 oYsb
Wil ) d)lse 0diiS uSwie Cawl (Sae oS ([¥Y] M
bog wmdee il ) Joe 05l 5 Yol (slalan]
b oSy i oladl 4 |y Syome loj cnl (e Slilges
e ol Jolgh 3 $5y05 ks (mipen 55
2 ol ool Bige 3es 4 d2g b gd eSS
5wk Clidod 3l lpl s 4 ()ld) Sl
sl Bldgh sl ingh lasl pole (60,8
3 ol 3,8kes gy (sl 1) 4 pnsl ) o
—mas SbpuslSe ddlas Kl il drwy ]
0AiS w59 (6lews g (Sbjulyy SYMBSI L badye 3L
Sl e b lsie 4 Slyin g 1S e oald |y Clas]
pole Clidod Cpdy ) oie OB (Sladl g (Sloe
drwgi jllpudis WS o Wl GBS oMl dedy g olac]
Sy Foles 5 558> cadSign b Jold ool
—da> g dgueS MBS Wile oz (BLE SYMB] Slwlii
S Cwl s gblen 5 GpgpSwl (B e
ol Qb g pRedg) il dgue 4 Wl e

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

[1] Robbins TW, The 5-choice serial reaction time task:
behavioural  pharmacology and  functional
neurochemistry. Psychopharmacology 163(2002) 362-
380.

[2] Cope ZA,Young JW, The Five-Choice Continuous
Performance Task (5C-CPT): A Cross-Species Relevant
Paradigm for Assessment of Vigilance and Response
Inhibition in Rodents. Curr Protoc Neurosci 78(2017) 9
56 51-59 56 18.

[3] Carli M, Robbins TW, Evenden JL,Everitt BJ, Effects of
lesions to ascending noradrenergic neurones on
performance of a 5-choice serial reaction task in rats;
implications for theories of dorsal noradrenergic bundle
function based on selective attention and arousal. Behav
Brain Res 9(1983) 361-380.

[4] Fizet J, Cassel JC, Kelche C,Meunier H, A review of the
5-Choice Serial Reaction Time (5-CSRT) task in different
vertebrate models. Neurosci Biobehav Rev 71(2016) 135-
153.

[5] Brown VJ,Robbins TW, Deficits in response space
following unilateral striatal dopamine depletion in the rat.
J Neurosci 9(1989) 983-989.

[6] Asinof SK,Paine TA, The 5-choice serial reaction time
task: a task of attention and impulse control for rodents. J
Vis Exp (2014) e51574.

[7] Broos N, Schmaal L, Wiskerke J, Kostelijk L, Lam T,
Stoop N, Weierink L, Ham J, de Geus EJ, Schoffelmeer
AN, van den Brink W, Veltman DJ, de Vries TJ, Pattij
T,Goudriaan AE, The relationship between impulsive
choice and impulsive action: a cross-species translational
study. PLoS One 7(2012) e36781.

[8] Fang Q.,Frohlich F, Dissection of neuronal circuits
underlying sustained attention with the five-choice serial
reaction time task. Neurosci Biobehav Rev 152(2023)
105306.

[9] Alace E, Moazen P, Pattij T, Semnanian S,Azizi H,
Prenatal exposure to morphine impairs attention and
impulsivity in adult rats. Psychopharmacology (Berl)
238(2021) 2729-2741.

[10] Bari A, Dalley JW,Robbins TW, The application of the 5-
choice serial reaction time task for the assessment of
visual attentional processes and impulse control in rats.
Nat Protoc 3(2008) 759-767.

[11] Lein ES, Hawrylycz MJ, Ao N, Ayres M, Bensinger A,
Bernard A, Boe AF, Boguski MS, Brockway KS, Byrnes
EJ, Chen L, Chen L, Chen TM, Chin MC, Chong J, Crook
BE, Czaplinska A, Dang CN, Datta S, Dee NR, Desaki
AL, Desta T, Diep E, Dolbeare TA, Donelan MJ, Dong
HW, Dougherty JG, Duncan BJ, Ebbert AJ, Eichele G,
Estin LK, Faber C, Facer BA, Fields R, Fischer SR, Fliss
TP, Frensley C, Gates SN, Glattfelder KJ, Halverson KR,
Hart MR, Hohmann JG, Howell MP, Jeung DP, Johnson
RA, Karr PT, Kawal R, Kidney JM, Knapik RH, Kuan CL,
Lake JH, Laramee AR, Larsen KD, Lau C, Lemon TA,
Liang AJ, Liu Y, Luong LT, Michaels J, Morgan JJ,
Morgan RJ, Mortrud MT, Mosqueda NF, Ng LL, Ng R,
Orta GJ, Overly CC, Pak TH, Parry SE, Pathak SD,
Pearson OC, Puchalski RB, Riley ZL, Rockett HR,
Rowland SA, Royall JJ, Ruiz MJ, Sarno NR, Schaffnit K,
Shapovalova NV, Sivisay T, Slaughterbeck CR, Smith SC,
Smith KA, Smith BI, Sodt AJ, Stewart NN, Stumpf KR,
Sunkin SM, Sutram M, Tam A, Teemer CD, Thaller C,

Thompson CL, Varnam LR, Visel A, Whitlock RM,
Wohnoutka PE, Wolkey CK, Wong VY, Wood M,
Yaylaoglu MB, Young RC, Youngstrom BL, Yuan XF,
Zhang B, Zwingman TA_ Jones AR, Genome-wide atlas of
gene expression in the adult mouse brain. Nature
445(2007) 168-176.

[12] Bussey TJ, Padain TL, Skillings EA, Winters BD, Morton
AlJ,Saksida LM, The touchscreen cognitive testing method
for rodents: how to get the best out of your rat. Learn
Mem 15(2008) 516-523.

[13] de Bruin NM, Fransen F, Duytschaever H, Grantham
C,Megens AA, Attentional performance of
(C57BL/6Jx129Sv)F2 mice in the five-choice serial
reaction time task. Physiol Behav 89(2006) 692-703.

[14] Fletcher PJ, Tampakeras M, Sinyard J,Higgins GA,
Opposing effects of 5-HT(2A) and 5-HT(2C) receptor
antagonists in the rat and mouse on premature responding
in the five-choice serial reaction time test.
Psychopharmacology (Berl) 195(2007) 223-234.

[15] Sahakian BJ, Owen AM, Morant NJ, Eagger SA,
Boddington S, Crayton L, Crockford HA, Crooks M, Hill
K,Levy R, Further analysis of the cognitive effects of
tetrahydroaminoacridine (THA) in Alzheimer's disease:
assessment of attentional and mnemonic function using
CANTAB. Psychopharmacology (Berl) 110(1993) 395-
401.

[16] Schneider JS, Williams C, Ault M,Guilarte TR, Effects of
chronic manganese exposure on attention and working
memory in non-human primates. Neurotoxicology
48(2015) 217-222.

[17] Mirza NR,Stolerman IP, Nicotine enhances sustained
attention in the rat under specific task conditions.
Psychopharmacology (Berl) 138(1998) 266-274.

[18] Parker MO, Ife D, Ma J, Pancholi M, Smeraldi F, Straw
C,Brennan CH, Development and automation of a test of
impulse control in zebrafish. Front Syst Neurosci 7(2013)
65.

[19] Carlén M, What constitutes the prefrontal cortex? Science
358(2017) 478-482.

[20] Le Merre P, Ahrlund-Richter S,Carlén M, The mouse
prefrontal cortex: Unity in diversity. Neuron 109(2021)
1925-1944.

[21] Kim H, Ahrlund-Richter S, Wang X, Deisseroth K,Carlén
M, Prefrontal Parvalbumin Neurons in Control of
Attention. Cell 164(2016) 208-218.

[22] Koike H, Demars MP, Short JA, Nabel EM, Akbarian S,
Baxter MG,Morishita H, Chemogenetic Inactivation of
Dorsal Anterior Cingulate Cortex Neurons Disrupts
Attentional Behavior in Mouse.
Neuropsychopharmacology 41(2016) 1014-1023.

[23] van der Veen B, Kapanaiah SKT, Kilonzo K, Steele-
Perkins P, Jendryka MM, Schulz S, Tasic B, Yao Z, Zeng
H, Akam T, Nicholson JR, Liss B, Nissen W, Pekcec
A Kidtzel D, Control of impulsivity by G(i)-protein
signalling in layer-5 pyramidal neurons of the anterior
cingulate cortex. Commun Biol 4(2021) 662.

[24] Falk EN, Norman KJ, Garkun Y, Demars MP, Im S,
Taccheri G, Short J, Caro K, McCraney SE, Cho C, Smith
MR, Lin HM, Koike H, Bateh J, Maccario P, Waltrip L,
Janis M,Morishita H, Nicotinic regulation of local and
long-range input balance drives top-down attentional
circuit maturation. Sci Adv 7(2021).

[25] de Kloet SF, Bruinsma B, Terra H, Heistek TS, Passchier
EMJ, van den Berg AR, Luchicchi A, Min R, Pattij
T,Mansvelder HD, Bi-directional regulation of cognitive

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OH&en g lyly

Sl @y o STy oloj ose)]

control by distinct prefrontal cortical output neurons to
thalamus and striatum. Nat Commun 12(2021) 1994.

[26] Yin F, Guo H, Cui J, Shi Y, Su R, Xie Q, Chang J, Wang
Y,Lai J, The basolateral amygdala regulation of complex
cognitive behaviours in the five-choice serial reaction time
task. Psychopharmacology (Berl) 236(2019) 3135-3146.

[27] Dalley JW, Cardinal RN,Robbins TW, Prefrontal
executive and cognitive functions in rodents: neural and
neurochemical substrates. Neurosci Biobehav Rev
28(2004) 771-784.

[28] Boekhoudt L, Voets ES, Flores-Dourojeanni JP,
Luijendijk  MC,  Vanderschuren LJ,Adan RA,
Chemogenetic Activation of Midbrain Dopamine Neurons
Affects Attention, but not Impulsivity, in the Five-Choice
Serial Reaction Time Task in Rats.
Neuropsychopharmacology 42(2017) 1315-1325.

[29] Granon S, Passetti F, Thomas KL, Dalley JW, Everitt
BJ,Robbins TW, Enhanced and impaired attentional
performance after infusion of D1 dopaminergic receptor
agents into rat prefrontal cortex. J Neurosci 20(2000)
1208-1215.

[30] Dalley JW, Theobald DE, Eagle DM, Passetti F,Robbins
TW, Deficits in impulse control associated with tonically-
elevated serotonergic function in rat prefrontal cortex.
Neuropsychopharmacology 26(2002) 716-728.

[31] Huang H, Guadagna S, Mereu M, Ciampoli M, Pruzzo G,
Ballard T,Papaleo F, A schizophrenia relevant 5-Choice
Serial Reaction Time Task for mice assessing broad
monitoring, distractibility and impulsivity.
Psychopharmacology (Berl) 234(2017) 2047-2062.

[32] Jiménez-Urbieta H, Gago B, Quiroga-Varela A,
Rodriguez-Chinchilla T, Merino-Galan L, Oregi A,
Belloso-Iguerategui A, Delgado-Alvarado M, Navalpotro-
Goémez I, Marin C, Fernagut PO,Rodriguez-Oroz MC,
Pramipexole-induced impulsivity in mildparkinsonian rats:
amodel of impulse control disorders in Parkinson's
disease. Neurobiol Aging 75(2019) 126-135.

[33] Navarra R, Graf R, Huang Y, Logue S, Comery T, Hughes
Z,Day M, Effects of atomoxetine and methylphenidate on
attention and impulsivity in the 5-choice serial reaction
time test. Prog Neuropsychopharmacol Biol Psychiatry
32(2008) 34-41.

¥4

[34] Chudasama Y,Robbins TW, Dopaminergic modulation of
visual attention and working memory in the rodent
prefrontal cortex. Neuropsychopharmacology 29(2004)
1628-1636.

[35] Packard MG.,Knowlton BJ, Learning and memory
functions of the Basal Ganglia. Annu Rev Neurosci
25(2002) 563-593.

[36] Elham Alaee HA, Exposure to morphine during embryonic
period impairs learning in attention task in rats. Iran J
Physiol Pharmacol 7(2023) 150-158.

[37] Mitai N, Markou A, Comparative effects of different test
day challenges on performance in the 5-choice serial
reaction time task. Behav Neurosci 125(2011) 764-774.

[38] Grottick AJ,Higgins GA, Assessing a vigilance decrement
in aged rats: effects of pre-feeding, task manipulation, and
psychostimulants. Psychopharmacology (Berl) 164(2002)
33-41.

[39] Asinof SK,Paine TA, Inhibition of GABA synthesis in the
prefrontal cortex increases locomotor activity but does not
affect attention in the 5-choice serial reaction time task.
Neuropharmacology 65(2013) 39-47.

[40] Amitai N,Markou A, Disruption of performance in the
five-choice serial reaction time task induced by
administration ~ of = N-methyl-D-aspartate ~ receptor
antagonists: relevance to cognitive dysfunction in
schizophrenia. Biol Psychiatry 68(2010) 5-16.

[41] Starski P, Maulucci D, Mead H,Hopf F, Adaptation of the
5-choice serial reaction time task to measure engagement
and motivation for alcohol in mice. Front Behav Neurosci
16(2022) 968359.

[42] Higgins GA,Breysse N, Rodent model of attention: the 5-
choice serial reaction time task. Curr Protoc Pharmacol
Chapter 5(2008) Unit5 49.

[43] Beck LH, Bransome ED, Jr., Mirsky AF, Rosvold
HE,Sarason I, A continuous performance test of brain
damage. J Consult Psychol 20(1956) 343-350.

[44] Newman JP, Widom CS,Nathan S, Passive avoidance in
syndromes of disinhibition: psychopathy and extraversion.
J Pers Soc Psychol 48(1985) 1316-1327.

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-759-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

ohen g oyl S8 wy by (5STy ploj gejl

{ Review paper ]

Five choice serial reaction time task for
assessing cognitive functions in animal models

Saeideh Baradaran', Elham Alaee?, Elmira Beirami'*, Hamid
Gholami PourBadie*, Hossein Azizi*", Mohammad Sayyah**

1. Department of Animal Sciences, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran
2. Department of Physiology, Faculty of Medical Sciences, Islamic
Azad University, Tehran Medical Sciences, Tehran, Iran
3. Department of Physiology, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran
4. Department of Physiology and Pharmacology Pasteur Institute of Iran, Tehran, Iran

Received: 25 April 2025 Accepted: 1 July 2025

Abstract

Investigating deficits in attention and response inhibition, and their role in psychiatric disorders, requires precise
laboratory techniques. The 5-Choice Serial Reaction Time (5-CSRT) task is a common method for measuring
visual attention processes in rodents and is frequently used to study impulsivity and attentiveness in these animals.
This test evaluates the effects of pharmacological treatments and neurodegenerative damage on various aspects of
attentional control, including sustained, selective, and divided attention. It also explores the involvement of neural
systems linked to attention and their relevance to behavioral-psychological disorders. Collected data can
determine whether other factors—such as sedatives, motivational deficits, or motor impairments—contribute to
functional changes. The adaptability of this test can be enhanced through pharmacological, molecular, and genetic
techniques. In this paradigm, subjects must detect random visual stimuli presented in one of five locations in a
chamber over numerous trials. Animals undergo daily 30-minute training sessions for 30—40 days to learn
appropriately timed responses for reward acquisition. Incorrect responses—such as failing to respond, selecting
the wrong location, or responding at inappropriate times—result in a brief time-out period of darkness (as
punishment) with no reward provided. Results from this task clarify the role of specific neural systems in
regulating attention and impulsivity, as well as their association with disorders such as ADHD and
neurodegenerative diseases. This review examines the historical development of the 5-CSRTT as a robust tool in
clinical and laboratory research, the neurobehavioral parameters it assesses, and its experimental design and
procedural stages.
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