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Assessing Exploratory Behavior and Memory in
ICR, BALB/c and C57BL/6 Mice Using Habituation

SHI Jun-wei, ZOU Hong, JN Mei-lei”

(Shanghai Institutes for Biological Sciences, the Chinese Academy of Sciences, Shanghai  200233)

Abstract: Differences in exploratory, rearing and locomotion activity of ICR, BALB/c and C57BL/6 strain were
investigated by a 16-hole board task and an open field with an automated infrared detecting system. ICR mice had the
highest response rate while C57BL/6 mice had the lowest. It took less time for ICR mice to get used to a new
environment and its performance in memory testing was aso superior to C57BL/6 mice. The results confirmed the
feasibility of using a hole-board test to assess memory. Comparisons between the trend of rearing and hole-poking
activity demonstrated that the rearing behavior of mice, to a certain degree, reflected its exploratory and cognitive ability.
Our results provided firm support for the notion that selection of a mouse strain is essential when conducting studies on
higher cognitive behavior in mice.
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Fig.1 Comparison among ICR,BALB/c and C57BL/6 mice of exploratory behavior

A: B 2min FRIFXE — A . B: 1T 10min RiHERIER LR *P<0.05, BALB/c 5 ICR /MRILAE:; ***P<0.001, C57BL/6 45 ICR
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L BALB/c/MRILE . BdRILL M+SE LR (n=10).

A: Time course of hole-poking behavior. B: Cumulative hole-poking timesin 10min, * P<0.05 and ***P<0.001, BALB/c and C57BL/6 compared with
ICR mice respectively, #P<0.05, C57BL/6 compared with BALB/c mice. C: Cumulative hole-poking times in 30min, **P<0.01, C57BL/6 compared
with ICR mice. #P<0.05, C57BL/6 compared with BALB/c mice. Data are presented as M+SE (n=10).
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A: Time course of rearing activity. B: Cumulative rearing times in the first 60min; C: Cumulétive rearing times in total 150min; * P<0.05 and
***P<0.001, compared with ICR mice; #P<0.05 and with BALB/c mice. Data are presented as M+SE (n=10).

C57BL/6 /)™ FUG BT A [ Wod AN J2 ICR 7
I H C57BL/6 /NRAEE AT N by RIMEATEIR.

PR /N BRUBELSZAT N 1) 2 -5 TGRS 1 45
TAHEE, AIIX PR SR &5 F T S e H SR a5
MW . Hrh, ICR /N RN BRI PR R fe ) Al
PR FRTS0) 5 A5 1RO N B2, BALB/c /) K,
C57BL/6 /Nl 2 -
2.3 ICR.BALB/c#1 C57BL/6 /NRIBIZREHBYEE

L3

K68 70N B THD o — S i) P BN ] — AN BR B
WA A AL AN, & IREAT A A
R N A A LS T R R, R ARTE Y
ko VR RN U 2 E TR Ay I, 43
5310 LN BRI Y BBORN ST Bk F8 A U 8 L
P, 2K5#Hr ICR. BALB/c fil C57BL/6 /) iciZfE
TS
231 R EBGREAS 34 &R B L 2 fE
N T I EROR , AE K 5 — R/ B AR G 1 T 10
I3 BRI IR e SR SERBERIA B 1 3A AT L,
TEES AN = R BIABOREE T, 3 AN i &R/ FURHR
Tl A WA T JEAE BRI 3 (P<0.001), {HAN[A]
vt F8 /IS BRI OB T PR P AT W e 22 5, it
BRIt 24h 2 Janh T2 A o 20 R SR =N i
AN RIS Bz, HEE B ZER,
SR, /N RAERE BT — ORGSR 48h 5 —IK
e TR L, ICR AT BALB/C /) KR S 5
BT AR I BOAH EEATY SR PR FF AR X AR 7K ~F
(P<0.001), $F&7=iX Py i & 1)/ AL ARG 48h 5
X1 2 H B PR SRR R AP 1Z s 1
C57BL/6 /] FUAE 55 R BRI IR B[R 2] T 1

FERBERIFACT:, UERH % 2R/ 25 48h Ji X Rk
& N YRR AT R, HACAZ B8 AR AN AN
o
232 EIWYE AT VR = AN R AR
1288)) MK 3B, 3C. 3D AW AR, TRk
Rl R/, AEZE 150 min 8 1R E S,
VBT, e ESAT I S 3 —
DCHEN™ I I A5 BR 6B #2870 BRUPE LT PR I )
P I ORHF A ) [F]— A 1 R B2 g

h T 30 A AN R I AZ B8 T 1)
Zest, VEE VI E &S RN R IKIEATY 94T 5k
I i B — TR 2R ) AUC B4k (3% D). fiERHT
A, FEX=ANEAET, ICR/ANREE RSN )5
B IRECR BRI B 5ok, C57BLI6 X2, Tfif BALBI/C
FREREE RN $28 ICR /N RN SR iic 17 fE
71, HkJE C57BL/6, BALB/c 5=,
2.4 |CR. BALB/c #1 C57BL/6 /R EH 15 5

ITABIEEER

% 1 ICR. BALB/c#1 C57BL/6 /NREIL—

it i) fth 2% T~ E AR
Tab.1 Theareaunder rearing-timecurve

BN M ML i FiA 2 AUCI-AUC2
Strain AUC1 AUC2 (%)
ICR 5326 1240 76.72
BALB/c 5490 3726 37.27
C57BL/6 3503 1655 52.75

AUCL: 28 19k (LB B AT h s ih 2k R ifl. AUC2:
2R CRA) BSHEAT S i 4 R
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open field test. AUC2: AUC of the second open field test.



14

MR B FE NS XT ICR. BALB/c Fil C57BL/6 /N RIRRAT A KA AZ A8 71 IHVFANY

53

ANERITELLAT R 5 P REAT Ay A R A T RS

(o BT BT/ BB S AT A S A SR 55
b, BRI DB BALAT NI 2 D R S kAT
28 KL 4 ] LG BITEES AT R IR 45
R, C57BL/6 /MK AR (K 4A), HY
oAt R LR HA W35 22 7% (F=9.125, P<0.001; 1
1 C57BL/6 VS ICR: P<0.01; C57BL/6 VS BALBI/c:
P<0.05; ¥ 4B). X455 2 B il AR50 A
SAT NS AR I R, B U T HAL R )
ST /NP AT Ay, NS~ 70 fE ik
AT /NBAT 2= S I, AREEAS R 1 5256 H i) BT
WA R EEFRbR, EBREAEAR Oy TR I & 1) 71y
B i R T F 71 b 0

3 i #

ISR VEZ R, s aigiZ. IREERLUE
W25 . HATHCE -SRI /N a2 8 1 i s 7
IFEDNE 2 2% =SB WSS R VA=)

(associative learning), BJVid i /) B b 1 2k il

20p

A B cx
Q BALB
A CSTBLG

B Time (d)

{5 B AN Ratio of nose-pokes

100
© BALB/c-first session
C @ BALB/c-second session

w
o
5
E
2
°
£
£ Sof
=
4
=
=
=

0 25 50 100 125

i) 'I‘i-mc (min)

K 3

B . TR, ORESAIES DN EAT N
R, AVEO /D B OCERMEIEAZ . & S/
B ] PR — b2 X el O/ B %
Fa T IALER B o A DG AT Sy 5 I [ A0 R 1Pk vk 2D
(Thompson et a, 1966). -7 1982 4F, Platel 55
2 F/N U5 #4479 (locomotor activity ) 3 M 14,
SRR CAZ M2 (Platel et al, 1982). T HE
AT N — H AR/ ROE PR dabs, 12 iE
AT A R TRR VAR (O REZTI //  (  N W=
(scopolamine) %%, GE I -4/ FUIE Y 14 1) T B
(Platel et a, 1982; Ukai et al, 1994) ., XTI &
PR Fe = A (R N, AR RS s it A R ) ) 4
(Brodkin et al, 1999, 1X— s 5 AE B FH /) il od 2.
PEAH AR AR RPN HAdIZ B8 I BT AT, Mt 1
S AR UE T A AR R 56 Sk VR A D B 1212 R
FERATI o KPP ICAZ IO T M S 2/ B R
AN A AR OLR A B R YEREZ, e
AN FRIRAECAZ o W IE T2 0 2 FE R 2
PE, A BEATH 22 R AT 0 5 Sy iR Bl

150

B ICR-first session
B [CR-second session

PLAE K B Number of rearings

100

0 25 50 75 125 150
i) Time (min)
100 -
D A CSTBLG-first session
o CSTBLi6-second sessio n

LAt # Number of rearings

it 1H) Time (min)

ICR, BALB/c fil C57BL/6 /N Rt 4Z 68 77 1 bh e

Fig. 3 Comparison among ICR, BALB/c and C57BL/6 mice of memory
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53149 ICR. BALB/c F1 C57BL/6 55 4 K b N2FBIRW AT J 580 i B 7 — I R] i 2618 . Bls 3 B MESE &

A: Normalized hole-poking behavior of three mice strains in five consecutive days except day 4; **P<0.01, as compared with ICR mice.
#P<0.05 and with BALB/c mice. B, C, D: Time course of rearing activity of two trials within 2.5 hours in the 4" day of ICR, BALB/c and

C57BL/6 micerespectively. Dataare presented as M+SE (n=10).
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Fig. 4 Comparison among ICR,BALB/c and C57BL/6 mice of locomotion activity
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A. Time course of locomotion activity.B. Cumulative locomotion activity in 2.5h; *P<0.05 as compared with ICR mice. ##P<0.01 as compared

with BALB/c mice. Data are presented as M+SE (n=10).
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