208 EFHTFEME $£5% $2%8 (2003)
SITNBREEAMARICRIZFTREIZDONT
The effect of walking on regional blood flow and acetylcholine
in the hippocampus in conscious rats.
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Fig.1 Diagram of the experimental demonstrating the laser
Doppler flowmeter probe (A) and the microdialysis probe
(B) in the hippocampus.
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Fig.2 Illustration of the present experimental procedure.
The conscious rat was placed on a treadmill with a plaster
of harness suspended from a metallic frame for walking.
The treadmill is made of rubber cloth which is manually
moved.
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Fig.3 Responses of hippocampus cerebral blood flow (Hpc CBF) and mean arterial pressure (MAP) during
walking at the three different speeds of 2 cm/s (A, D, G), 4 cm/s (B, E, H), and 8 cm/s (C, F, J). A-C: Sample
recordings of in one rat. D-J: Summary of the responses (n=4). Mean values of Hpc CBF during a 30-s period
were plotted every 30 s (D-F). and as the percentage of corresponding prewalking control value, from -30 to 0 s
(G-J). Onset of walking is expressed as time zero on the abscissa. Underbars indicate the 30-s walking period.
Each column and vertical bar shows the mean £S.EM. *p<0.05, **p<0.01; significantly different from
prewalking control values determined by one-way repeated ANOVA followed by Dunnett’s muitiple comparison
test.
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Fig4  Extracellular release of acetylcholine in the
hippocampus before, during and after walking at 4 cm/s
speed for 3 min (n=4). The amount of acetylcholine in
perfusate samples collected every 3 min by microdyalysis
are plotted on the ordinate. Onset of walking is expressed
as time zero on the abscissa. Underbar indicate 3 min
walking period. *p < 0.05, **p < 0.01; significantly
different from prewalking values(from -3 to 0 min)
determined by one-way repeated ANOVA followed by
Dunnett’s multiple comparison test.
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Fig.5 The effect of MEC, BBB permeable nAChR
antagonist on walking-induced responses of Hpc CBF and
MAP. A-B: Sample recording before (A) and after (B)
administration of MEC .(2 mg/kg, i.v.). C-K: Summary of
the responses to walking of before (C,E,GJ) and after
(D,F,H,K) administration of MEC (2 mg/kg, i.v.)(n=4).
Walking responses within 15 min before and 20-30 min
after the drug administration from 4 rats were used. In each
rat, 1-3 trials were averaged. #P<0.05; significantly
different from basal level or walking response before
administration of the drug (paired t-test). Other details are
the same as in Fig.3.
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Fig.6 The effect of C6, BBB impermeable nAChR
antagonist on walking-induced responses of Hpc CBF and
MAP. A-B: Sample recordings before (A) and after (B)
administration of C6 (20mg/kg, i.v.), BBB impermeable
nAChR antagonist on walking-induced responses of Hpc
CBF and MAP. C-K: Summary of the responses to walking
of before (C,E,GJ) and after (D,F,H,K) administration of
C6 (20 mg/kg, i.v.; n=4). Other details are the same as in
Fig.5.
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Fig.7 -The effect of ATR, BBB permeable muscarinic
AChR antagonist on walking-induced responses of Hpc
CBF and MAP. A-B: Sample recordings before (A) and
after (B) administration of ATR (0.5mg/kg, i.v.), BBB
permeable muscarinic AChR antagonist on
walking-induced responses of Hpc CBF and MAP. C-K:
Summary of the responses to walking of before (C.E,GJ)
and after (D,F,H, K) administration of ATR (0.5 mg/kg,
i.v.; n=4).Other details are the same as in Fig.5.
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Fig.8 Summary of the effect of cholinergic receptor
antagonists (MEC, C6, ATR) on Hpc CBF responses
during walking. The responses of Hpc CBF during walking
after injection of MEC, C6 and ATR were presented in
percentages of the responses of Hpc CBF during walking
before injection of MEC, C6 and ATR. #P<0.05;
significantly different from walking response before
administration of the drug tested in Fig.5.
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Fig.9 The effect of L-NAME, on walking-induced
responses of Hpc CBF and MAP. A-B: Sample recordings
before (A) and after (B) administration of L-NAME (3
mg/kg, i.v.) on walking-induced responses of Hpc CBF
and MAP. C-K: Summary of the responses to walking of
before (C,E,G,J) and after (D,F,H,K) administration of
L-NAME (3 mg/kg, i.v.; n=4).

Other details are the same as in Fig.5.
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Fig.10 The response of Hpc CBF(A) and MAP(B) during
walking after cumulative injection of the different doses of
L-NAME(0.3, 3, 30 mg/kg) and L-Arg(600mg/kg; n=4).
A: The responses of Hpc CBF during walking after
injection of L-NAME and L-Arg were presented in
percentages of the responses of Hpc CBF during walking
before injection of L-NAME. A one-way repeated
ANOVA followed by Dunnett multiple comparisons test -
was used over dose to determine the effect of
L-NAME(0.3, 3, 30 mg/kg) on walking-induced responses
of Hpc CBF (#p<0.05, ##p<0.01). A paired-t test was used
to determine the difference of Hpc CBF responses during
walking before L-NAME and that after L-Arg.
B: The response of MAP during walking were presented in
percentages of the corresponding prewalking control
values. *P<0.05; significantly different from the
prewalking control values determined by paired t-test.
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Fig.9 The effect of L-NAME, on walking-induced
responses of Hpc CBF and MAP. A-B: Sample recordings
before (A) and after (B) administration of L-NAME (3
mg/kg, i.v.) on walking-induced responses of Hpc CBF
and MAP. C-K: Summary of the responses to walking of
before (C,E,G,J) and after (D,F,H,K) administration of
L-NAME (3 mg/kg, i.v.; n=4).

Other details are the same as in Fig.5.
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Fig.10 The response of Hpc CBF(A) and MAP(B) during
walking after cumulative injection of the different doses of
L-NAME(0.3, 3, 30 mg/kg) and L-Arg(600mg/kg; n=4),
A: The responses of Hpc CBF during walking after
injection of L-NAME and L-Arg were presented in
percentages of the responses of Hpc CBF during walking
before injection of L-NAME. A one-way repeated
ANOVA followed by Dunnett multiple comparisons test
was used over dose to determine the effect of
L-NAME(0.3, 3, 30 mg/kg) on walking-induced responses
of Hpc CBF (#p<0.05, ##p<0.01). A paired-t test was used
to determine the difference of Hpc CBF responses during
walking before L-NAME and that after L-Arg,
B: The response of MAP during walking were presented in
percentages of the corresponding prewalking control
values. *P<0.05; significantly different from the
prewalking control values determined by paired t-test.
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vasodilation by walking,
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