CHAPTER 1V

RESULTS
The results were divided in to 6 parts on these following topics:-

. The effect of CSD on leukocyte-endothelial interaction.

. The effect of NOS+inhibiteron CSD ~\\r. ebral hyperemia.
. The effect of 5-HT g reée

. The effect of 5- eceptor agonist on CSD-induced cerebral
hyperemia. TR
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1. The effect of CSD on leukocyte-endothelial interaction.

The adherent leukocyte to venular endothelium was not observed in
both two groups, KCl and NaCl application (show in figure 4.1). No
significant leukocyte adhesion was demonstrated in this study. Because of
the lake of the effect of CSD on leukocyte adhesion, no further experiment
was conducted to determine the effect of L-NAME and naratriptan on this

event. ' ]
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Figure 4.4 The intravital videomicroscope image of circulating
leukocyte. A) before KCI “application;»B) 40 minutes after KCI

application, C) ‘before NaCl application, D) 40 minutes after NaCl
application. Bar=50 um.
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2. The effect of CSD on rCBF and pial arteriolar diameter.

2.1 Effect on rCBF.

Application of KCI induced the repeated pattern of cerebral
hyperemia. The first hyperemia peak developed within 4 minutes after
KCl application. The amplitude from each peak was calculated as

ge (show in figure 4.3). The
,&« (270% from baseline) and
qedlmr of hyperemic cycles

within one hour wz vaiy 10 to 14). The erage duration of these

cycles was 4.2+0.7 mifiurés/ On |the other , the rCBF was not

percent changes from the re

magnitude was max1m

then decreases grad

changed in the cal analysis showed

significant difference p<0.05, ANOVA for

repeated measuremenit)
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Figure 4.3 The percent change from baseline in rCBF of NaCl and
KClI application group. Significant effects were assessed using
ANOVA with post hoc Dunnett’s t-test treated NaCl application group
as control. (p<0.05)
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1.2 Effect on pial arteriolar diameter

In KCI application group, the intravital videomicroscopy showed a
repeated pattern of pial arteriolar dilation and constriction (Figure 4.4). At 3
minute after KCl application, the pial arteriole became dilated to the
maximum dilation. The arteriolar dilation persisted for a few minute and

then the vessels became constricted to the baseline. The duration of dilation-

e pattern of these cycles
ed by the laser Doppler
ication group, the pial
igure 4.5). Statistical
analysis demonstrated.tha ignificant changes in
percent change from baselif ter as compare with

NaCl application. (p<0.05, ANO / ] _ urement) (Figure 4.6)
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before and after”KC apphcatlon A) before KCI application, B) 3
minute after KCI appli ’atzan '€) 4 minute afier KCI application, D) 6
minute after KClapplica tpm Slg%lﬁcant dilation of pial arteriole was
demonstrated. Bar. ,
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Figure 4.5 The intravital videomicroscope image of pial arterioles
before and after NaCl application. A) before NaCl application, B) 3
minute after NaCl application, C) 4 minute after NaCl application, D)
6 minute after NaCl application. No significant difference of pial
arteriolar diameter was obserbed. Bar=50 um.
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Figure 4.6 The peréent chang ‘m\ eriolar diameter from
baseline in NaCl and KClapplication groups. Significant effects were
assessed using ANO { Dunnett’s t-test treated NaCl

application group as €ontrol. (p=1
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2. The effect of NOS inhibitor on rCBF and MABP.

2.1 Effect on rCBF.

In the control group, administration of either NSS or L-NAME at 10
minutes after NaCl application did not induce any changes of the rCBF
in any period (Figure 4.7). Statistical analysis did not show significant
>(0.05) (Figure 4.8)
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2.2 Effect on MABP

In the control group, the MABP remained stable throughout the
experiment (Figure 4.9). The calculated MABP at 5 minutes before NaCl

application to 60 minutes after NaCl application were showed in figure
4.10.

On the other hand, ‘a r decrease in the MABP was observed
in the L-NAME-treated followed by the increasing of both
systolic and diastolic..blood p sme 4.9). However, the

difference in percent chai

// ',"*\\\

. MABP was not significant

as compare with NSS Figure 4.10)
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Figure 4.10 The percent change from baseline in MABP of NaCl
application rats with and without L-NAME treatment. No significant
difference between two groups was observed. (p>0.05, ANOVA for
repeated measurement)
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3. The effect of NOS inhibitor on CSD-induced cerebral hyperemia.

3.1 Effect on rCBF.

The results showed that administration of L-NAME after the 2™
hyperemic cycle decreased the amplitude of hyperemic peak. The decreasing
of hyperemic peaks was demonstrated at the peaks after treatment and was

significantly observed after the 4™ pe igure 4.11). The percent reduction
] g

was calculated from each peak afte t compared with the peaks
before treatment (Figure 3). i ﬁﬁalysis demonstrated that

administration of NOS+ 1
changes in rCBF as SD group. (p< 0.05)
(Figure 4.12, 4.13) i

Time (min)

Figure 4.11 The tracing showing two example of the rCBF changes in
KClI application rats with L-NAME treatment (both upper and lower).
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Figu,'e 4.13 The percent reduction of rCBF from baseline in KCI
application rats with and without L-NAME treatment. Significant
effects were assessed using ANOVA with post hoc Dunnett’s t-test
treated KCI application without L-NAME-treated group as control. (p

<0.05)
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Effect of L-NAME on CSD-evoked hyperemia.: Dose-effect relationship

NOS inhibitor, L-NAME, was injected intravenously in various doses
after the 2" hyperemic cycle in the KCl application group. The dosages of
L-NAME were selected in 3 doses at 1, 10 and 100 mg/kg BW.

Administration of L-NAME at the dose of 1 mg/kg BW did not
clearly decrease the amplitude of hyperemic peaks, substantially (Figure

4.14). It was not significant d .1 /ﬂn compared with the KCI
application group (p>0.05)- -.., L-NAN[E at the dose of

100 mg/kg BW almos plitude of hyperemic
peaks and eventually 4.14). However, it was
not significant difference | -NAME-treated group
at the dose of 10 m

We also found that itude of hyperemic peaks
by L-NAME administrationfin, K€} app sroup was dose dependent

manner.
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Figure 4.14 The tracing s _‘-:"_f__ BF changes in KCI application
rats with L-NAME treatmént{4) at ose of 1 mg/kg BW, (B) at the

dose of 10 mg/kg BW, (C, ;e;_j" 3¢ )0 mg/kg BW.
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Figure 4.16 The percent reduction of rCBF from baseline in KCI
application with L-NAME-treated group: Dose-effect relationship.
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3.2 Effect on pial arteriolar diameter

The results showed that administration of L-NAME 10 mg/ kg BW
after the 2" hyperemic cycle decreased the vasodilation of hyperemic peaks.
The intravital videomicroscopy showed that the maximum vasodilations of
hyperemic peaks were minimized in the peaks after treatment. These effects
of L-NAME administration correlated well with the effect on rCBF
measured by the laser Doppler ﬂowméty;, The arteriolar diameter in KCl
application with L-NAME-ireated group'/—gﬁbw_ed a significant different

difference in the percent"change and percent reduction from baseline as
g—

compare with KCI appﬁpat/ﬁu’ "Withdilt L-NAME-treated group. (p<0.05,

ANOVA for repeated 1174\%.&11?) (F’ gure 4.19, 4.20)

Figure 4.18 The intravital videomicroscope image of pial arterioles at the
maximum vasodilation in each peak in the KCI application rats with L-
NAME treatment. A, B, C, D, E and F showing at the 1*, 2 3™ 4" 5"
and 6" peak, respectively. Bar=>50 um.
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Figure 4.20 The percent reduction of pial arteriolar diameter from
baseline in KCI application rats with and without L-NAME treatment.
Significant effects were assessed using ANOVA with post hoc
Dunnett’s t-test treated KCI application without L-NAME-treated
group as control. (p<0.05)
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4. The effect of 5-HT g receptor agonist on rCBF and MABP.

4.1 Effect on rCBF.

In the control group, naratriptan were injected intravenously at 10
minutes after NaCl application at the dose of 0.1 mg/kg BW. The results
demonstrated that either NSS or naratriptan administration had no effect

on rCBF in any period. (Figure 4
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4.2 Effect on MABP

In the control group, the MABP remained stable throughout the

- experiment (Figure 4.23). The calculated MABP at 5 minutes before

NaCl application to 60 minutes after NaCl application were showed in
figure 4.24.

In the naratn'ptan- "\' group, the MABP also rapidly
decreased after treatment anc H on beeame normalized throughout the
experiment. The diffe 4-----;0. ne SM significant as compared

with the control group. (p=>0.05
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Figure 4.23 The #racing shé}ving the MABP changes in NaCl
application rats" without | naratriptan  treatment (A) and with

naratriptan treatmaent{B). I .
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Figure 4.24 The percent change of MABP from baseline in NaCl
application rats with and without naratriptan treatment. No
significant difference between two groups was observed. (p>0.05,
ANOVA for repeated measurement)
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5. The effect of 5-HT;g_receptor _agonist on CSD-induced cerebral
hyperemia.

5.1Effect on rCBF.

5-HT,p receptor agonist, naratriptan, was injected intravenously at
the dose of 0.1 mg/kg BW after the 2" hyperemic cycle in the KCI

application group. The results that administration of naratriptan

did not clearly decrease : /h eremic peaks. Statistical
analysis demonstrated Rircée and percent reduction
from baseline in rCBF*had-fie significan fference between the KCl
oup. (p>0.05, ANOVA

application with and " Wwithoui na

for repeated meas
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Figure 4.25 The tracing showing the rCBF changes in KCI application
group with naratriptan treatment (both upper and lower).
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Figuie 4.27 The percent reduction of rCBF from baseline in KCI
application rats with and without L-NAME treatment. No significant

difference between two groups was observed. (p>0.05, ANOVA for
repeated measurement)
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5.2 Effect on pial arteriolar diameter

5-HT g receptor agonist, naratriptan, was injected intravenously at
the dose of 0.1 mg/kg BW after the 2™ hyperemic cycle in the KCI
application group. Administration of naratriptan did not clearly decrease

the vasodilation of hyperemic peak (Figure 4.28). The percent change and

percent reduction from baseline did not show a significant difference

between those two groups. (p>0.05, WVA for repeated measurement)
(Figure 4.29, 4.30) , e

Figure 4.28 The intravital videomicroscope image of pial arterioles at the
maximum o vasodilation:in: eachq peak ~in~the| KCI application with
naratriptan-treated group. 4,'B; G, "D, E andF showing at the 1%, e g
4" 5™ and 6" peak, respectively. Bar=50 um.
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Figure 4.30 The percent reduction of pial arteriolar diameter from
baseline in KCI application rats with and without naratriptan
treatment. No significant difference between two groups was
observed. (p>0.05, ANOVA for repeated measurement)
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