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Abstract: We examined the role of the orbitofrontal cortex (OFC) on exploration of the novel environment using the
open-field and Y-maze behavioral paradigms to assess the novelty-seeking behavior of the male Sprague-Dawley rats
after receiving bilateral electrolytic lesions of the OFC or sham lesions . In the open-field task, the rats with OFC lesions
exhibited reduced average ambulation distance and average rearing number when compared with the animals with sham
lesions. Moreover, rats with OFC lesions showed less duration of visits and number of entries in the novel arm in the
Y-maze task than the control animals. The current findings suggest that the OFC plays an important role on the
novelty-seeking behavior in rats.
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Photomicrographs of brain sections from the sites of electrode insertion.

A: Arrow indicates the sites of the electrode tip in a representative OFC lesion animal; B: Arrow indicates the sites of the electrode tip in a

representative Sham lesion animal.
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Tab.1 Summary of the neuromotor parameters measured in the three behavioral tests

MIZIZZ)fE ) Neuromotor ability

#4541 Sham group (n=7) 14541 Lesion group (n=9)

JEAT S5

Wooden beam test

€A 525 Hole-board test
A HESLE Suspension test

% Number of grid

FFLE ] Latency before falling (s)
541 Number of grid

FFLLR) H] Latency before falling (s)

6.8+1.9 13.6+4.8
4.7+0.7 11.1+4.1
20.0+0.0 20.0+0.0
10.4+3.8 10.0+2.7

B Aor bR B AL S B e, TEF 2R (P>0.05, Mann-Whitney U).

Each value is expressed as mean + SEM. There was no difference between Sham group and Lesion group (P>0.05, Mann-Whitney U).

x2

AR B B IUE SRR

Tab.2 Summary of the parameters measured in the open-field test

B3%47°4 Open —field

#4741 Sham group

(n=7) W4 Lesion group (n=8)

TLALIKHL Rearing 22.3+32" 10.6£3.9
BEE AL Grooming 7.0£0.8 6.0+1.

204 H Fecal droppings 1.7+0.6 1.0£0.8
A7 B Ambulation (m) 19.4+1.4° 12.2+2.2

HAR R R IR BRI A SO, 278 (P<0.05, Mann-Whitney U,

Each value is expressed as mean + SEM. “indicates that there was a significant difference between Sham

group and Lesion group (P<0.05, Mann-Whitney U).
24 Y-*E
55 B BOK BUAE A N B IR T 0 B
BI2ATIT 7S o AR 2H K SRR B 7 B o ) 45 B Ik ) 1
2 AR AW b )4 B I TR) (P=0.018, Wilcoxon
signed ranks test), 1H & 548 A LG 2 =
(P=0.35, Wilcoxon signed ranks test); 5115541 K i
TEH S8 R4 R N 1) 5 R 468 (P=0.051, Wilcoxon
signed ranks test) f1 At (P=0.48, Wilcoxon signed
ranks test) AHLGITCZE T H4h, B AshPIxT
o U5 1) I TR G2 e TR 4l (P=0.016,
Mann-Whitney U), 1115582 468 FIIL AR 1) Uy 1) I

) JC W % 4l | % 5
Mann-Whitney U).

55 i BOK BUAE %% A 7 R T 23 e
2BJITR o B 1)) ZE S OB [R) R AR PR (B34 A
Bt s (B AR 4D 2= A A ]
(BT £ : Fo5=0.92, P=0.41, AbHEERK)N:
Fo,2=0.77, P=0.4), 28 N (AR BEx R ) s Fp05=4.2,
P=0.025, Two-way repeated ANOVA]. Kb, gl
2 P9 AR A7 A AN 45 1 2 Bl P A 25 A 2 TRI )
FRBE 7, RT3 A3 7 5 v Y
TR OCE o ) TR AR E A AR (P=0.01 1

( P=0.61 Al P=0.96 ,



53 EHIAEE:

K BRI B 0052 A B S R R AT A

531

P=0.028, LSD), it s &8 Rk
Bz LB F2ES (P=0.13, LSD). [N, &I
53 20 314 %8 8 e R 1K) 57 AR IH Wl A TR 2
HYI[F.1479.2, P<0.01, one-way ANOVA], [fi%} 5

[ #2H Novel
0

60 |-
50

40

IR I ]
Duration of arm visits (%)

30pF

20

{54015 Sham i) Lesion

U Start

T
Number of arm visits (%)

AR IR 2 R BT W AL 2 S R AR
Fai4=1.3, P=0.28, H fih B : F4=2.7, P=0.12,
one-way ANOVA].

Wl HUAbF Other

4% Sham

i Lesion

K2 HERUH 2B K B AR Y-8 5 P B e MR R AT
Fig. 2 Orbitofrontal cortex lesions impaired the novelty-seeking behavior of rats in the Y-maze
A: SminUHRBT B A K BUEAASE 7 el IR 23 B B S mindU B BOM 2K BRUE 4 8 rh f R B0E  te
* BB B S U R N TR A, 25 53 B3 (P<0.05, Mann-Whitney U); **: #2415 WI7E 8T 8 o Mk B i, 2 S 2% (P<0.01,
One-way ANOVA). # FoEEVI A1 80703 e i 5 SR8 rh Uy ) I R) sl 2 AR OB L, 2257 3% (P<0.05, Wilcoxon signed ranks test

FILSD),

A: Percentage of the number of visits made to three arms during the 5-min retention test; B: Percentage of the duration of visits in three arms

during the 5-min retention test. *indicates that there was a significant difference in the duration of visits in the novel arm between the two groups

(P<0.05, Mann-Whitney U); ** indicates that there was an extremely significant difference in the number of entries to the novel arm between the

two groups (P<0.01, one-way ANOVA); # indicates that there was a significant difference in the duration of visits or the number of entries

between the novel arm and the familiar arms in Sham animals (P<0.05, Wilcoxon signed ranks test and LSD).
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