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Duirnal variation of motor activity of young and
aged rats. Horizontal bars represent standard
errors of the mean.
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Fig. 2.

regions of young and aged rats. Horizontal
bars represent standard errors of the mean.

Statistical significance *:

each time.
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P<0.05, **: P<0.01, o corter
t : P<0.005, 1t : P<0.001, young vs aged at
H : Dark period, [__1: Light period.
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Table 1. Mean contents of Dopamine in brain ’ regions.

Mean+SEM ug/g wet tissue.

Statistical significance *: <0.05, ** :P<0.01,
+ :P<0.005, ¥t :P>0.001, young vs aged at Pus,
each time. :

Amy : amygdala, St.: corpus striatum,

Cor.: cerebral cortex, Hip.: hippocampus,

Die.: diencephalon, B.S.: brain stem

D2 D6 D10: 2, 6, 10 hours after light off.

L2 L6 L10: 2, 6, 10 hours after light on.

IR N

1”7

hippocampus

train stem

DA D2 Dé D10 L2 L6 L10
Amy. Y 1.01£0.09 0.98+0.09 1.1440.13 0.66+0.06 0.64+0.08 0.65+0.02
A 0.75£0.05% 0.92+0.18 0.72+0.11% 0.60+0.08 0.67+0.04 0.60+0.06
St Y 14.5%0.6 15.1£0.9 15.0+0.5 14.7%+0.5 15.0+0.8 13.4+0.6
A 10.3+0.2 ¥t 12.3+0.7 % 9.6 £0.7 ¥+ 10.5+0.8 ¥ 12.1+£0.8 * 10.4+0.4 *
Cor. Y 0.5?t0.05 0.57+0.05 0.§6i0.06 0.70+0.03 0.70£0.1 0.58+0.07
A 0.71+0.08 0.63+0.13 0.58+0.09  0.67+0.12 0.85+0.13 0.73£0.12
Hip. Y 0.38%0.03 0.31+0.04 0.28+0.02 0.30+0.03  0.27+0.01 0.35+0.06
A 0.2610.03% 0.24+0.01 0.26+0.01 0.241+0.02 0.22+0.02 0.20+0.02
Die. Y 0.50+0.04 0.46+0.01 0.54+0.02 0.60+0.03  0.46+0.03 0.59+0.04
A 0.24+0.01F1 0.21+0.021F 0.23+£0.011f 0.23+0.021% 0.21+0.02t 0.20+0.02t%
BS. Y 0.38%0.05 0.33+0.03 0.37+0.02 0.41+0.02 0.29+0.02 0.35+0.03
A 0.2440.02% 0.25+£0.01% 0.25+0.01f 0.26+0.021f 0.24+0.01 0.2310.01%k




Fig. 3.

Duirnal variation of Norepinephrine contents in
brain regions of young and aged rats. Horizontal
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Statistical significance %: P<0.05, *%: P<0.01,
t: P<0.005, t1: P<0.001, young vs aged at each cortex

time.

B : Dark period, [__]: Light period.
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Table 2. Mean contents of Norepinephrine in brain regions. Mean+ SEM ug/g wet tissue.
Statistical significance *:P<0.05, #*: P<{0.01, T : P<0.005, +1 :P<C0.001,
young vs aged at each time.

Amy.: amygdala, St.: corpus striatum, Cor.: cerebral cortex, Hip.: hippocampus,

Die: diencephalon, B.S.: brain stem
D2 D6 D10: 2, 6, 10 hours after light off.
L2 L6 L10: 2, 6, 10 hours after light on.

NE D2 D6 D10 L2 L6 L10

Y 0.1240.0l%k 0.40+0.07  0.52+0.03  0.36+0.03 0.48+0.03 0.45+0.05
Amy. A 0.31+0.07 0.52+0.06  0.42+0.03% 0.47+0.02 0.53+0.06  0.50+0.05

Y 0.14+0.02 0.13+0.02 0.13+0.01  0.14+0.02  0.20£0.03  0.21+0.02
St. A 0.10+£0.06 0.13+£0.05 0.174£0.02  0.17+0.01  0.17+0.02  0.19+0.01

Y 0.1140.02 0.16+0.03 0.38+0.03  0.18+0.04% 0.34+0.03 0.4510.05
Cor. A 0.08+0.03  0.17+0.04  0.18+0.03tt 0.29+0.02  0.35+0.03  0.38+0.02
] Y 0.1740.02  0.31+0.03  0.424+0.03  0.27+0.05 0.31+0.03 0.36+0.03
Hip. 0.22+0.06  0.41+0.03  0.36+0.02  0.384+0.02  0.36+£0.03  0.38+0.03
] Y 0.12+0,02¢ 0.38+0.05  0.4720.02  0.34+0.02 0.56+0.05 0.59+0.05
Die. A 0.05£0.01  0.17£0.03f 0.47+0.05  0.53+0.041 0.50+0.03  0.48+0.03
BS Y 0.08+0.01f1 0.11+0.02tt 0.14+0.02tt 0.26+0.02  0.35+0.04% 0.42+0.04F
A 0.73+0.09 0.70+0.09tt 0.71+£0.13  0.77+0.09

0.77+£0.10  0.74%0.07
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Table 3. Mean contents of Serotonin in brain regions. Mean +SEM ug/g wet tissue.
Statistical significance *: P<0.05, %#%: P<0.01, 1: P<0.005, tt: <0.001,
young vs aged at each time.
Amy.: amygdala, St.: corpus striatum, Cor.: cerebral cortex,
Hip.: hippocampus, Die.: diencephalon, B.S.: brain stem,
D2 D6 D10: 2, 6, 10 hours after light off,
L2 L6 L10: 2, 6, 10 hours after light on.
5-HT D2 D6 D10 L2 L6 L10
Amy. Y 1.80+0.08 1.81+0.07 1.68+0.14 1.69+0.04 1.55+0.05 1.45+0.11
A 1.71+0.05 1.73+0.07 1.72+0.05 1.65+0.06 1.49%0.11 1.43+0.05
St. Y 1.20%0.08 1.32+0.06 1.51+0.05 1.39£0.06 1.56+0.11 1.34+0.06
A 0.89+0.04%¢x 1.02+0.05f 0.93+0.011T 1.00+0.05%f 0.98+0.05t+ 0.98+0.06%
Cor. Y 0.88+0.04 0.96+0.10 0.89+0.04 0.99+0.03 0.921+0.06 0.79+0.06
A 1.43+0.07tt 1.28+0.03% 1.27+0.067F 1.30+0.06%f 1.29+0.0511 1.22+0.02%%
Hip. Y 1.15+0.03 1.09+0.05 0.99+0.05 0.93+£0.03 0.80£0.08 0.841£0.05
A 0.91+£0.06%f 1.01+0.04 1.06+0.04 0.97£0.05 0.78+0.04 0.81+0.03
Die. Y 1.67+0.06 1.74+0.05 1.83+0.06 1.59+0.04 1.62+0.05 1.50+0.06
A 1.72+0.08 1.59+0.07 1.75+0.07 1.57+0.08 1.33+0.04f 1.41+0.08
BS. Y 1.26%+0.09 1.274+0.03tt 1.20+0.05tt 1.49+0.04 1.224+0.03 1.31+0.09
A 1.40%+0.12 1.50+0.05 1.59+0.07 1.57+0.06 1.34+0.04 1.25+£0.05
Table 4. Amplitude of monoamine diurnal variations
(maximam mean/minimum mean)
Amy. St. Cor. Hip. Die. B.S.
DA Y 1.79 1.13 1.31 1.43 1.31 1.42
A 1.36 1.28 1.46 1.30 1.20 2.13
NE Y 4.39 1.61 3.51 2.47 4.75 5.55
A 1.73 1.88 4.51 1.83 9.82 1.10
5.HT Y 1.25 1.30 1.25 1.44 1.23 1.24
A 1.21 1.16 1.17 1.36 1.31 1.27
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Fig. 4.

Duirnal variation of Serotonin contents in brain

regions of young and aged rats. Horizontal bars

represent standard errors of the mean.

Statistical significance #*:P<0.05, #%%: P<0.01,

+: P<0.005, + : P<0.001, young vs aged at

each time.

I : Dark period, [__]: Light period.
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Diurnal variations in motor activity and
regional brain monoamine content in
young adult and aged rats
Tohru Doi

Institute for Neurobiology, Okayama University Medical School, Okayama, Japan

Diurnal variations in motor activity and regional monoamine levels of the brain in both
young adult and aged wistay, male rats were compared. The young adult group (Y group) con-
sisted of 16 week old rats. The aged group (A group) comprised 19 month old rats. All the
animals were housed in a room with an alternating 12 hour dark-light cycle. The temperature
was kept at 24° C and the moisture at 55%. Motor activily was measured in selected rats by
Animex. Both groups were then subdivided into six smaller groups. The animals of these groups
were sacrificed by decapitation every 4 hours of the 24 hour period (2, 6 and 10 hours in the
dark cycle, and 2, 6 and 10 hours in the light cycle; D2, D6, D10, L2, L6 and L10). Immedi-
ately after decapitation, brains were collected, dissected into six different regions (amygdala
[Amy], corpus striatum [St], cerebral cortex [Cor], hippocampus [Hip], diencephalon [Die]
and brain stem [B.S.]), and the levels of dopamin [DA], norepinephrine [NE] and serotonin
[5-HT] in each determined fluorometrically. The results were as follows. 1. Diurnal variation
of motor activity. Both Y and A groups showed a marked difference between the dark and light
cycles. Activity increased during the first 4 hours of the dark cycle, then decreased gradually
during the rest of the dark cycle. Motor activity decreased markedly immediately after begin-
ning of the light cycle, and remained decreased throughout the light period. The motor activity
of the both groups increased transiently a little before the light cycle. Y group activity increas-
ed directly before the dark time. A group activity was significantly less than that of Y group,
except for 2 time points during the light cycle. A group motor activity was about 50% lower
than that of the Y group. 2. Diurnal variation of DA. Amy from both groups showed a higher
levels in the dark time than in the light. St showed two peaks in both groups but the range of
variation was wider in A group than in Y group. Cor from both groups showed a higher level
in the light time than in the dark. The levels of Hip, Die and B.S. in both groups showed little
variation, the range being much smaller in A group. There was no significant difference in the
levels of Amy, Cor and Hip in either group, but St, Die and B.S. were significantly lower in
A group throughout almost the entire 24 hour period. 3. Diurnal variation of NE levels. Mark-
ed variations in Amy, Cor, Hip and Die occurred in both groups. The NE level in the 4 brain
regions tended to be lower during the dark time than during the light. The diurnal variation of
amine levels in St was smaller in the groups than in the other five regions. B.S. in the Y group
showed lower levels during the dark time; however, B.S. from A group showed almost constant
levels during the 24 hour period. The NE levels of each groups showed little difference in brain
regions other than B.S.. In A group, B.S. showed 1.8 to 9 times higher levels than Y group at
all examined time points. 4. Diurnal variation in 5-HT levels. Both groups showed higher amine
levels in Amy, Hip and Die during the dark period than in the light. St in Y group showed two
peaks at D10 and L6 but the same region in A group showed almost constant amine levels
during the diurnal period except for D6. The level in Cor from both groups showed little varia-
tion, the range being much smaller in A group than in Y group. The level in B.S. of Y group
showed a marked dark-light difference with a high peak at L2 but the same region from A
group showed a gradual variation in the amine level with a peak between D10 and L2. Com-
parison of the 5-HT levels in Y and A groups showed that there was no significant difference
in y, Hip and Die. The level in St remained high throughout the diurnal period in Y group.
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The level in Cor showed a higher value during the 24 h period in A group. The amine level in
B.S. was higher in the A group at two time points of the dark period than in Y group. The data
indicate a characteristic influence of aging on diurnal variations of motor activity and three
monoamine contents of the brain. Some regions of the brain showed no difference in DA levels
of Y and A groups, whereas other regions showed significantly lower levels in A group. Some
regions showed no difference in NE levels of both groups and the other showed significantly
higher levels in A group. These results suggest that the turnover rate of DA in some brain
regions is accelerated in A group compared to Y group. A group tended to show less diurnal
variation in the three monoamine levels of the brain than Y group when related to the reduced
motor activity of A group, this suggests that metabolism of these monoamines in related to
behavior.



