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Effect of rapid eye movement sleep deprivation on anxiety behavior and hippocampus

NO level: different responses of adolescent and adult C57BL/6] mice
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Abstract: Objective To explore the difference between adolescent and adult C57BL/6] mice in response to rapid eye movement
sleep (REMS) deprivation in terms of anxiety behavior and hippocampal NO level. Methods Both adolescent and adult C57BL/
6] mice were divided into normal control (NC) group, wide platform (WP) group, and 24-hour REMS deprivation group, each
group consisting of 15 mice. REMS deprivation models were established using a small platform in water tank, and the elevated
plus maze test was used to examine anxiety behavior of the mice. After behavioral tests, the mice were sacrificed to examine
hippocampal NO levels using enzyme-linked immunosorbent assay, and hippocampal nNOS protein expression was detected
with Western blotting. Results The adolescent C57BL/6] mice showed no obvious differences in anxiety behaviors between the
3 groups, but NO level and nNOS expression in the hippocampus was significantly higher in REMSD group than in NC and
WP groups (P<0.01). The adult mice in REMSD group, compared with those in the other two groups, exhibited significantly
increased total number of arm entry (P<0.01), lowered number of open arm entry and reduced open arm time (P<0.01),
increased number of close arm entry and prolonged
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Tab.1 Difference of total number of arm entries in subgroups of
adolescent and adult C57BL/6] mice (Mean+SD)

Group Adolescence Adult

NC 15.3+4.4 18.5+1.6
WP 17.1+2.7 21.4+0.5**
REMSD 18.1+2.6 28.8+4.0**

NC: normal control group; WP: wide platform group; REMSD: REM
sleep deprivation 24 h group.
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Tab.2 Difference of number of open arm entries. percentage of number of open arm entries. open arm time, percentage of open arm time

in adolescent and adult C57BL/6] mice (Mean+SD)

Number of open arm entries

Percentage of number of open arm entries

Open arm time Percentage of open arm time

eroup Adolescence Adult Adolescence Adult Adolescence Adult Adolescence Adult
NC 5.8+2.0 7.8+0.8 26.8+4.3 42.241.6 22.8+5.8 20.1+3.0 8.9+2.4 7.5£1.3
WP 3.9+0.6 8.4+0.7 29.0+3.5 38.5+2.6 16.9+3.9 22.6+2.4 6.8+1.7 8.3£0.9
REMSD 4.7+0.8 9.7+2.0* 22.9+35 30.7+2.3** 20.6+4.0 16.9+2.2** 8.1+1.6 6.0+£0.9**

*P<0.05, **P<0.01 »s NC group.

3 FOEHEMERC57BL/6)/INRBHEIFHNAA BB HNAGE R BHERHLLS] (%) S EEBRE (s)  AEEE
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Tab.3 Difference of number of closed arm entries. percentage of number of closed arm entries. closed arm time, percentage of closed

arm time in adolescent and adult C57BL/6] mice (Mean+SD)

Number of closed arm entries -
closed arm entries

Percentage of number of

Closed arm time Percentage of closed arm time

Grou

’ Adolescence Adult Adolescence Adult Adolescence Adult Adolescence Adult
NC 9.5+2.5 10.7+0.9 73.2+4.3 57.8+1.6 250.849.9 252.9+5.5 91.0+2.4 92.5+1.3
WP 13.3+2.2 13.0+0.3 73.0+£3.9 61.5+2.6 255.7£7.7 250.0£3.6 94.2+0.7 91.7+0.9
REMSD 13.4+1.9 19.2+2.1** 77.1+£3.5 69.3+2.3** 246.849.2 257.2+4.7* 91.9+1.6 94.0+0.9*%*

*P<0.01 »s NC group; “P<0.01 »s WP group.

F4 FHECST/NRBSHNOKE
Tab.4 Nitric oxide level in hippocampus in subgroups of
adolescent and adult C57BL/6] mice (Mean+SD, n=15)

Group NO level in NO level in
adolescents(pmol/L) adults(pmol/L)
NC 43.61+2.53 35.06+2.19
WP 45.78+3.14 37.36x1.24
REMSD 54.22+1.83*" 36.12+1.79

*P<0.01 »s NC group; “P<0.01 vs WP group.
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Fig.1 Western blotting of nNOS protein expression in subgroups of adolescent and adult C57BL/6] mice NC: normal control group.
WP: wide platform group; REMSD: REM sleep deprivation 24 h group *P<0.01.
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