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Abstract: The sympathetic nerves act on changes in cerebral blood flow. These changes have been related to
changes m brain waves. Therefore, we investigated the hypothesis that changes in brain waves could be
affected by changes in cerebral blood flow following a block of the Cranial Cervical Ganglion (CCG) in dogs.
A total of 25 healthy beagle dogs were divided into 3 groups. Group 1 (ne. = 10) underwent a block of the right
CCG (rCCGB) using 1% lidocaine. Group 2 (no. = 10) served as a control for group 1. This group was iyected
with 1% lidocaine into the right or left side digastric muscle. Group 3 (no. = 5) served as a control for groups
1 and 2. This group underwent rCCGB using saline. After injecting diugs into the digastric muscles or CCGB,
the quantitative EEG (95% spectral edge frequency (95% SEF), the Median Frequency (MF) and the relative
band power (8, 0, a, ), «:p ratio) was measured at 5, 10, 15, 20, 25 and 30 min for each 1 min. There was a 95%
SEF mcrease mn group 1 at 20 min and the MF was sigmificantly decreased at 5 min and significantly mereased
at 15 min compared to those of the other groups (p<0.05). In the relative band power, the low frequencies
(8, B) were significantly increased while the high frequencies («, p) were decreased at 5 min (p=<0.05). Thereafter,
the low frequencies (8, 0) were significantly decreased and the lgh frequency («, B) was significantly mncreased
between 10 and 20 min (p<0.05). The «:P ratio showed that the value decreased in the right frontal lobe. The
results suggest that the rCCGB is expected to be useful in the treatment of neural and cerebral disorders in dogs

because the block has a significant effect on the change of the Cerebral Blood Flow Rate (CBFr).
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INTRODUCTION

The regulation of the autonomic nervous system’s
mnervations as distributed in the brain greatly depends
on the hypothalamus but each part of the brain also
controls the function of the autonomic nerves within the
organic network. The regulation of the sympathetic
nerves in the brain reveals that the Cranial Cervical
Ganglion (CCG) has control of it (Choi et al, 2002;
Seo et al., 1996).

From previous research, the influences and effects on
the autonomic nervous system m a brain are already
known. Sympathetic nerves are known to have regular
effects on the control of Cerebral Blood Flow (CBF). The
self regulation of CBF caused by metabolism or chemical
factors and effective causes, possibly influence an
increase or a decrease of CBF by the stimulation or the
block of a sympathetic nerve. This results in various
effects depending on the ammals used for experiment and
the given reports (Seo et al., 1996). As the reports
revealed, the change of correlation between CBF and
Electroencephalography (EEG) by Archer et al. (2003) for

instance, the increase of slow wave activity, correlates
with the decrease of Blood Oxygen Level Dependency
(BOLD). The studies of Krakow et al (2001) and
Hamandi et al (2004) reveals the increase of high-
frequency activity causing an mcrease of BOLD and it 15
possible to suggest that the cerebral hemodynamics
correlates with the EEG.

The purpose of this research 1s to evaluate possible
effects on the changes of quantitative EEG (qEEG) related

to the changes of the CBFr and the cerebral
hemodynamics caused by the tCCGB.
MATERITALS AND METHODS

This experiment was carried out using the same
conditions as Park et al. (2007)’s method.

Subjects: About 25 healthy Beagles (CT kennel, Korea,
15 males, 10 females) were used for all experiments. The
study was carried out in accordance with the guidelines
set by the Animal Care and Use Committee of Seojeong
College, Korea. The level of care provided to the animals
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exceeded the basic requirements outlined in the NTH
Guide for the Care and Use of Laboratory Animals.
Subjects were clinically examined thoroughly through
general health and nervous examinations (observation,
hands-on examination) to verify their health. Selected
subjects were domesticated for the experiment over a
1 week period before the experiment was performed. The
environment of the animals was regulated and
continuously monitored, room temperature was
maintained (24-26°C), a daily photoperiod (12 h day™ and
night) was undertaken and a special cage which 1solated
the subjects from external noise was used each cage
containing only one subject.

Experimental conditions: The laboratory was designed to
mimimize mfluences from external lights or nowses. The
laboratory had only one exit and double gates. External
entrances were controlled and windows were blocked to
mtercept external noise and light, controlling this to
mimmum requirements. The temperature and humidity
were controlled to maintain 24~26°C. In addition,
equipment was removed that could possibly distract
subjects and only required experiment equipment was
retained. The experiment was conducted and limited to
two personnel, one for blocking the cranial cervical
ganglion and the other for measuring EEG.

The subjects” heads were shaved with animal clippers
at least 2 days prior to the experiment (Oster, USA) and
check ups were unplemented for body temperature, heart
rate, breathing rate to make sure the conditions were right
before the experiment. The subjects were transferred to
the laboratory and left for about 20 min to let them adjust
to the new atmosphere.

After the adjustment period each subject’s head was
disinfected with 0.05% chlorhexidine for the adhering of
EEG electrodes. After sterilization, disk-figured EEG
electrodes (LXEL SAF-Dk-T01® Laxtha Inc., Korea) were
adhered to the subject’s head (Park ef al., 2007).

Experimental group: Tn order to assess the effects caused
by the block of the rCCG, experimental groups were
divided mto 3 groups. The Rt group (n = 10) were injected
with 1% lidocaine (Lidocaine HC1 1%®, Korean medicine
manufacturer, Korea) and 2 mL into the rCCG. The L. group
(n = 10, served as control 1) and were mjected with
lidocame (2 mL) into the left or right digastric muscles.
The N group (n = 5, control 2) were injected with 0.9%
normal saline solutions (Korean saline solution®, Korean
drug manufacturer, Seoul, Korea, 2 mL) into the rCCG.

The procedure for the rCCGB: Injection of the blocking
agent into the CCG was applied using the Park (2008)

method after placing EEG electrodes on the heads of
subjects. The paratrachel approach was implemented with
the right 1st cervical vertebrae as a marker. When
blocking, a 25 gauge needle was used as a way of keeping
the effects of stress in the brain down to a minimum. The
occurrence of Horner’s syndrome was
successful if all three occurrences of blepharoptosis, 3rd
evelid prolapse and miosis occurred within 5 min after the
blocker injection.

considered

qEEG recording and analysis: The EEG signals were
recorded using electrodes on the subject’s head, Left
Frontal (LF), Right Frontal (RF), Left Occipital (LO), Right
Occipital (RO), Vertex (V) and ground (Bergamasco ef al.,
2003). The subjects were stabilized during 10 min after
placing electrodes which used EEG receiving equipment
to measure EEG for 1 min at each 5, 10,15, 20, 25 and
30 min intervals after the blocker injection on the head.
The raw EEG signal was recorded in epoch segments with
QEEG-4 (LXE3204®, Laxtha Inc., Korea).

The raw EEG signals were analyzed by EEG
analyzing software Tele-scan Version 2.85 (CD-TS-2.2°,
Laxtha Inc., Korea). Each epoch was converted to an
amplitude spectrum of frequency domam by the fast
Fourier transformation algorithm and then calculated to
the power spectrum y frequency (30.1-50 Hz). Muscle
movement was filtered and eliminated by the fast Fourier
transformation method. The EEG signals were calculated
and the relative band powers divided (8 (0~3.0 Hz),
6 (3.1~7 Hz), & (7.1~13Hz) and B (13.1-30 Hz). About 95%
Spectral Edge Frequency (SEF), Median Frequency (MF)
and a: [} ratio at each time period were also calculated.

Statistical analysis: The comparisons of data were done
by repeated ANOVA test (SPSS for windows 12.0k, SPSS
Korea, Korea) and comsidered sigmficant at p<0.05
followed by a Duncan’s post-hoc test.

RESULTS AND DISCUSSION

The 95% SEF: The L. group showed a significant
decrease at 5 min and the Rt group showed significant
differences between 5-20 min. No other significant
differences were observed at other times compared to the
values before the block (p<0.05, Table 1).

In comparison of 95% SEF among groups, a
significant increase appeared in the Rt group rather than
1n the N group at 20 min (p<0.05).

MF: In comparisons for each time before and after the
block in each group, the Rt group only showed significant
differences that indicated a significant decrease at 53 min
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Table 1: Time courses of changes in 95% SFEF and MF obtained by qEEG by before and after CCGB with normal saline or 196 lidocaine

Time (min)
EEG
Groups  (Hz) Pre 5 10 15 20 25 30
N SEF 23.6442.98 23.36+£3.13 24.91+£4.05 23.19+4.59 22.86+4.41 22.79+4.60 23.39+4.85
MF 7.7243.92 8.38+4.58 8.59+5.72 8.57+4.95 9.85+6.13 7.08+4.14 7.73£3.24
L SEF 25.08+2.32° 22.18+£3.3% 24.99+3.16° 23.16+4.16% 24.30+£3.04° 24.94+3.310 25.08+2.22°
MF 8.3445.07 6.40+3.15 8.32+4.63 7.55+4.84 8.99+5.92 7.81£3.41 9.04+2.68
Rt SEF 24.45+4. 04 23.44+3 342 23,9543 30" 24.45E3.28% 25.64+=3.200 24.28+2,95% 24.704+2.83%
MF 7.87+4.51% 6.86+3.27 8.20+3.91% 10.98+5.32 9.19+4.51% 8.11+3.97% 8.66=1.36%
Table 2: Comparison of relative & band p ower among groups
Time (min)
Groups Ch Pre 5 10 15 20 25 30
N 1 0.748+0.186 0.847+0.092 0.872+0.0420 0.761+0.133 0.748+0.2204 0.756+0.180 0.810+0.107
2 0.714+0.188 0.796+0.125 0.856+0.0302 0.758+0.145 0.777+0.1430 0.764+0.162 0.850+0.042
3 0.597+0.246 0.689+0.167 0.737+0.7480 0.653+0.847 0.694+0.8720 0.747+0.761 0.727+0.714
4 0.705+0.810 0.741+0.787 0.789+0.7140 0.678+0.796 0.707+£0.8560 0.784+0.758 0.795+0.777
L 1 0.741+0.188 0.794+0.100 0.797+0.1090 0.824+0.082 0.737+0.1940 0.768+0.124 0.735+0.029
2 0.753+0.091 0.771+0.133 0.823+0.1880 0.835+0.061 0.741+£0.1630 0.735+0.185 0. 7044+0.014
3 0.705+0.130 0.709+0.162 0.707+0.1660 0.774+0.107 0.732+0.1470 0.630+0.216 0.631+0.125
4 0.734+0.127 0.723+0.130 0.651+0.2290 0.714+0.162 0.660+£0.1940 0.623+0.167 0.6194+0.015
Rt 1 0.742+0.099> 0.811+0.055 0.720+0.1350% 0.701+0.078* 0.621+0.2200° 0.727+0.004% 0.682+0.229%
2 0.809+0.109 0.8260.047 0.747+0.1210 0.80040.090 0.704+0.1740 0.767+0.139 0.705+0.132
3 0.733+0.106 0.726+0.154 0.660+0.1620 0.628+0.202 0.595+0.2101 0.665+0.115 0.604+0.152
4 0.677+0.175% 0.75240.083° 0.6204+0.2020°° 0.64240.153%* 0.584+0.1950® 0.556:0.148* 0.528+0.180°

The control data (N, L) are the same as Park et af. (2007)s data; the data is reported as the meantSD; Pre: before CCGB; 95% SEF: 95% Spectral Edge
Frequency; MF: Median Frequency (50% spectral edge frequency); W: CCGB with normal saline; 1.: inject into paratracheal muscle with lidocaine; Rt: rCCGR
with lidocaine; *Means with different subscripts are significantly different within the same row (p<0.05); values with different superscripts are significantly
ditferent fiom the baseline (p<0.05); 1) statistical significances were tested by one way anatysis of variances among groups; 2) the same letters indicate non-
significant difference between groups based on Duncan’s multiple comparison test

and sigmficant mcrease after 15 min following the block
(p=<0.05, Table 1). Comparisons among groups ir1 each time
indicated a significant decrease in the I group at 5 min.
The Rt group showed a sigmficant increase to the L group
at 15 min (p=<<0.05).

Relative 8 band power (8): Tn the comparison of each
group before and after the block, none of the groups
showed significant differences except the Rt group. The
Rt group showed an increase in Channel (Ch) at 5 min but
Ch 1 also showed low values between 10 and 30 min
compared to 5 min and showed significant increases at
5 min compared to 20 mm (p<0.05, Table 2). Ch 3 m the Rt
group showed that the values after the block were
decreased from the value before the block but there were
no significant differences.

In Ch 4, the increased value was observed at 5 min
however, it showed a decrease at 10 min hence, the values
at 5 min indicated a significant increase compared to the
values at 25 and 30 min (p<0.05, Table 2). In the
comparisons of each time among groups, Ch 1 m the Rt
group showed a significant decrease compared to the N
group at 10min and L group at 15 min (p<0.05, Table 2). In
Ch 2, the Rt group indicated a significant decrease
compared to the N group in 10 min (p<0.05, Table 2). Ch 3

did not show a sigmficant difference but the Rt group in
Ch 4 showed a significant decrease compared to N
group at 25 min (p<0.05, Table 2).

Relative band power (0): The values of 6 in each group
only showed significant differences m the Rt group
shown in Table 3. Ch 1 and 2 in the Rt group did not show
a significant difference but showed high values at 5 and
10 min and low values at 15 and 20 min compared to the
value before the block. At 25 and 30 min, the values were
higher than the values before the block. Ch 3 maintained
a higher value compared to the value before the block at
5 and 10 min.

However, the value at 25 min was lower than the
value before the block (p<0.05, Table 3). In Ch 4, the
frequencies showed higher values at 5 and 10 min
compared to the value before the block and also showed
lower values at 15 and 20 min compared to the value
before the block. The value at 30 min showed significant
difference compared to the values at 15 and 20 min
(p=0.05, Table 3).

In the comparisons among groups, the Rt group
showed a sigmficant difference compared to the N group
in Ch 1 at 10 min. However, none of the statistical
differences were found in Ch 2-4 (p<0.05, Table 3).
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Table 3: Comparison of relative O band power among groups

Time (min)

Groups Ch Pre 5 10 15 20 25 30

N 1 0.072+0.029 0.069+0.047 0.053+0.011 0.091+0.052 0.072+0.044 0.079+0.023 0.074+0.034
2 0.078+0.027 0.080+0.043 0.072+0.014 0.090+0.037 0.077+0.031 0.099+0.036 0.076+0.023
3 0.082+0.039 0.079+0.039 0.084+0.028 0.107+0.088 0.079+0.030 0.100+0.052 0.084+0.033
4 0.081+0.036 0.090+0.033 0.097+0.044 0.128+0.081 0.099+0.043 0.100+0.038 0.087+0.044

L 1 0.071+0.020 0.103+0.035 0.082+0.039 0.076+0.036 0.081+0.067 0.084+0.028 0.089+0.041
2 0.0924+0.036 0.099+0.016 0.072+0.023 0.077+£0.027 0.084+0.064 0.089+0.037 0.079+0.027
3 0.095+0.033 0.1194+0.043 0.084+0.025 0.089+0.035 0.083+0.032 0.1054+0.038 0.106+0.063
4 0.10640.036 0.116+0.042 0.099+0.063 0.093+0.044 0.099+0.068 0.10440.032 0.120+0.053

R 1 0.09040.026 0.101+0.036 0.1060.054 0.088+0.029 0.078+0.040 0.100+0.048 0.127+0.091
2 0.0914+0.040 0.102+0.027 0.112+0.056 0.078+0.035 0.083+0.041 0.108+0.059 0.125+0.072
3 0.096+0.028* 0.116+0.032%® 0.119£0.072% 0.097+0.043 0.086+0.033* 0.11240.049 0.148+0.081%
4 0.115+0.045® 0.12320.047® 0.1310.063® 0.092+0.03% 0.089+0.034* 0.1430.055" 0.166=0,125"

Table 4: Comparison of relative o band power among groups

Time (min)

Groups Ch Pre 5 10 15 20 25 30

N 1 0.036+0.0510 0.018+0.011 0.011+0.0060 0.027+£0.019 0.02440.028 0.025+0.014 0.020+0.009
2 0.039+0.0401 0.029+0.020 0.01440.0050 0.032+0.022 0.017+0.015 0.028+0.020 0.015+0.005
3 0.055+0.0600 0.061+0.043 0.0294+0.0140 0.046+0.035 0.033+0.027 0.0484+0.038 0.031+0.023
4 0.054+0.0660 0.052+0.034 0.026+0.0130 0.051+0.031 0.034+0.025 0.042+0.037 0.030+0.013

L 1 0.021+0.0130 0.034+0.026 0.028+0.0290 0.024+0.025 0.027+0.024 0.031+0.019 0.046+0.027
2 0.028+0.0220 0.037+0.023 0.022+0.0140 0.020+0.017 0.019+0.011 0.030+0.028 0.026+0.023
3 0.038+0.0280 0.064+0.060 0.042+0.0400 0.034+0.029 0.048+0.063 0.059+0.054 0.074+0.046
4 0.037+0.0300 0.048+0.038 0.045+0.0430 0.039+0.028 0.072+0.067 0.057+0.034 0.060+0.054

Rt 1 0.032+0.0230 0.021+0.008 0.0501+0.039 0.036+0.019 0.037+0.027 0.047+0.034 0.042+0.033
2 0.024+0.0170 0.022+0.012 0.047+£0.0360 0.021£0.009 0.0334£0.022 0.039+0.037 0.048+0.038
3 0.035+0.0200 0.033+0.029 0.069+0.0560 0.046+0.026 0.048+0.026 0.058+0.039 0.057+0.032
4 0.051£0.0320® 0.03140.021* 0.05540.0550® 0.047+£0.030* 0.053+0.03 0" 0.078£0.035" 0.075£0.062°

The control data (N, 1.) are the same as Park et of. (2007)s data; the data is reported as the meant+8D; Pre: before CCGB; 95% SEF: 93% Spectral Edge
frequency; MF: Median Frequency (50% spectral edge frequency); N: CCGR with normal saline; L: inject into paratracheal muscle with lidocaine; Rt: rCCGR
with lidocaine; **Means with different subscripts are significantly different within the same row (p<0.05); values with different superscripts are significantly
ditferent fiom the baseline (p<0.03); 1) statistical significances were tested by one way analysis of variances among groups; 2) the same letters indicate non-
significant difference between groups based on Duncan’s multiple comparison test

Relative band power (@): None of the groups has
significant differences in the assessment of « value in
each group as shown in Table 4 except the Rt group. In
the Rt group, the value of all Ch showed a decrease at
5 min and showed an increase m all Ch at 10 min. In Ch 4,
statistical differences were found at 5, 25 and 30 min
(p=0.05, Table 4).

In periodic comparison among the groups, the Rt
group showed a significant increase compared to the N
group in Ch 1 and 2 at 10 min after the block (p<0.05). No
particular change in other time periods was found in Ch 3
and 4 (p<0.05, Table 4).

Relative band power (B): In the comparisons of values in
each group before and after the block, none of the
significant differences was found except in the Rt group
(Table 5). Statistical differences in Ch 1 in the Rt group
was recogmized at 5, 15 and 20 min (p<0.05, Table 5).
Although, none of the significant differences were
observed i Ch 2-4, the values of all Ch were decreased at

5 min and then increased in all Ch after 10 min (Table 3).
In the comparisons of the values among the groups at
each time, Ch 1 in the Rt group showed a significant
increase compared to the N group at 10 min and showed
a significant increase compared to the N group and L.
group at 15 min (p<0.05). In Ch’s 2-4, sigmificant
differences were not found (Table 5).

o:P ratio: Tn the brain map that shows the change of «:p
ratio, the Ch 1 and 3 of the Rt group showed ncreased
ratio values while Ch 2 showed a decreased ratio value.
Ch 2 of N group and the Ch 3 of I, group showed
increased ratio values (Fig. 1).

The CCG that controls the activation of sympathetic
nerves m the brain i1s located at both sides of the
craniocervical junction (Cottrell and Turndorf, 2003).
Among the various reports on the changes in CBFr
caused by the block of sympathetic nerves, Skinhoj (1971)
suggested that the blocking of sympathetic nerves does
not have much effect on the mecrease of CBFr and
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Table 5: Comparison of relative [} band power among groups

Tirme (min)

Groups Ch Pre 5 10 15 20 25 30

N 1 0.0444+0.055 0.023+0.023 0.021+0.015 0.0430.057 0.090+0.107 0.060+0.093 0.037+0.038
2 0.070+0.075 0.042+0.056 0.022+0.015 0.037+0.038 0.067+0.093 0.046+0.055 0.025+0.018
3 0.103+0.090 0.087+£0.073 0.075+0.071 0.083+0.096 0.085+0.090 0.038+0.024 0.06440.085
4 0.082+0.091 0.067+0.049 0.045+0.042 0.068+0.058 0.088+0.08% 0.034+0.023 0.038+0.014

L 1 0.058+0.082 0.030+0.031 0.040+0.025 0.035+0.036 0.074+0.095 0.054+0.040 0.078£0.039
2 0.044+0.040 0.038+0.051 0.036+0.023 0.030+0.033 0.070+0.079 0.059+0.059 0.050:£0.003
3 0.069+0.053 0.055+0.051 0.080+0.071 0.051+0.050 0.066+0.061 0.10440.097 0.12540.006
4 0.057+0.060 0.065+0.073 0.119+0.134 0.089+0.088 0.115+0.136 0.122+0.084 0.15240.028

Rt 1 0.062+0.04 5% 0.027£0.016* 0.065+0.039* 0.092+0,038" 0.105+0.093° 0.05540.024% 0.06440.087*
2 0.034+0.034 0.022+0.009 0.049+0.031 0.051+0.051 0.064+0.062 0.035+0.023 0.03440.042
3 0.069+0.048 0.057+0.062 0.087+0.049 0.127+0.096 0.114+0.090 0.071+0.049 0.080+£0.046
4 0.093+0.084 0.061+0.067 0.107+0.089 0.136+0.096 0.145+0.117 0.125+0.115 0.14140.118

The control data (N, L) are the same as Park et of. (2007)'s data; the data is reported as the mean+SD; Pre: before CCGB; 95%0 SEF: 95% Spectral Edge
Frequency, MF: Median Frequency (50% spectral edge frequency); N: CCGB with normal saline; L: inject into paratracheal muscle with lidocaine; Rt: rCCGB
with lidocaine; **Means with different subscripts are significantly different within the same row (p<0.05); values with different superscripts are significantly
different from the baseline (p<<0.05); 1) statistical significances were tested by one way analysis of variances among groups; 2) the same letters indicate
non-gignificant difference between groups based on Duncan’s multiple comparison test

Fig 1: The brain map showing the comparison of «:p ratio
among groups. The color scale mdicates EEG
amplitude (color change toward dark red mdicates
higher amplitude and change toward dark violet
indicate lower amplitude)

therefore, the tension of the brain veins is insignificant.
Also, Bevan et al. (1987) msists that the sympathetic
nerve in the brain has a much greater effect on the change
of the CBFr in the large cerebral blood veins which
contains many adrenergic recepters but less effect on the
small veins due to a slight effect caused by the limited
adrenergic recepters (decreased affinity by small veins).
However, Heistad ef al. (1978) questioned the action of
peripheral sympathetic nerves which has an effect on the
CBFr because there are different responses when the
sympathetic nervous system of animals is blocked by
local anesthetic.

Several reports msist that the blocking of the
sympathetic nervous system distributed into the brain
caused the increase of the CBFr (Hernandez-Perez et al.,
1975). Alborch et al. (1977) announced that there was
a temporary increase of the CBFr when the CCG was
removed. Thereafter, it was stabilized to a regular state
after 15-25 days. That means blood flow is under the
control of the CCG in both sides. Moreover, Seo ef al.

(1996) reported that sympathetic nerves are obligated to
have regular roles in controlling the CBFr by increasing
ipsilateral CBFr through evaluating the change of
mesencephalic artery’s blood flow velocity change after
blocking the stellate ganglion. The research into
correlation between CBFr and EEG shows that gEEG can
change due to the changes of CBFr (Kilner ef af., 2005,
Kraaier ef al, 1992). However, questions regarding the
CBFr and the brain’s electronic activities have been
somewhat revealed, since Schmidt and Hendrix (1938)
suggested correlations between CBFr and electronic
activities of the bram cortex. The decrease of the CBFr
increases activities of low frequencies (8 and 6 wave)
and decreases activities of high frequencies (¢ wave)
(Archer et al., 2003, Kraaier ef al., 1992). Conversely, the
merease of the CBFr decreases activities of low
frequencies and mcreases activities of high frequency
(Kraaier et al., 1992).

Based on these theoretical backgrounds, the
hypothesis was established that through the block of the
rCCG, an increase of the CBFr i1s caused and then
consequently, the increase in the CBFr can lead to a
decrease of low frequency activities and increase of high
frequency activities.

The 95% SEF and MF as the parameter of EEG
changes caused by the rCCGB were used in this
experiment. The Rt group and L group showed a decrease
of both 95% SEF and MF at 5 min. However, the Rt group
showed significant increase of both 95% SEF and MF
from 15-20 min. These results mean that the block of tTCCG
has an arousal effect. The results verify that the blocking
of sympathetic nerves leading to the eye occur in the
temporarily increase of the pressure by the increase of the
blood flow rate in the afferent arteriole within the eye
globe. Subsequently by the compensation mechamsm, the
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pressure in the efferent vein is lowered by the decrease of
resistance. Moreover, those results also go with
Wakusugi (1991)’s report that the blocking of sympathetic
nerves leading to the brain improves the CBFr which has
a similar effect in relieving the tensioned sympathetic
nerve. This also accords with Krakow et al. (2001)’s result
that the increase of CBFT increases the high frequencies
related to wakenimng. It 1s possible to understand the
effects of the changes of CBFr by the rCCGB.

Each relative band power is calculated from the ratio
taken by each frequency out of all the frequencies to
mimmize deviation and the weak point of qEEG. It was
possible to observe the increase of & value in the other
lobes except for the right occipital lobe in the Rt group at
5 min. This result s considered to occur due to the failure
of immediately re-compensating for the decreased blood
efferent rate and the increased vein resistance on the
temporarily increased artery blood pressure after blocking
the sympathetic ganglion. Also, the right frontal lobe and
the right occipital lobe showed the lowest & value at
20 min. The results are explained by the decrease of low
frequency due to the increase of CBFr.

0 value indicated an merease until 10 min and then
subsequently decreased and indicated the lowest value at
20 min. These results are thought to occur because the
0 is less sensitive to the changes of the blood flow rate
than &.

o and B were increased in proportion to the increase
of the blood flow rate. In the Rt group, « and P values
were decreased n all lobes at 5 min then ¢ was mcreased
at the left and the right frontal lobe at 10 min. The [ value
at the frontal lobe and right occipital lobe was increased
from 10-20 min .The results were that the right occipital
lobe mamtained higher values between 10 and 30 min
compared to the basal value. The results also showed that
the block of rCCG has an effect on the right occipital lobe
and its effect ime 1s short.

Roh et al. (1991)’s results showing that the change of
CBF could be caused by the block of the sympathetic
ganglion comply with the results that the decreases of
both high and low frequencies at 5 min were due to the
unproper re-compensation of the CBF caused by the
increased outflow resistance. After 5 min, the decrease of
low frequency and the increase of high frequency were
due to the increase of CBFr. In the comparisons of «:p
ratio, the ratio of the right frontal lobe by the rCCGB
decreased while the ratios of the control groups
increased. These results suggest that the right brain is
affected by the rCCGB and that the sympathetic nerve 1s
more predominant than the parasympathetic nerve
(Hagemann ef al., 2003; Wittling ef af., 1998a, b). The
effect time in the r*CCGB was short withm 20 min.

Walusugi (1991) confirms the time of increased CBFr
by observing the change of the blood flow in the mner
carctid after the CCGB with a local anesthetic in accord
with the action time of the local anesthetic. However, the
inner carotid’s blood flow was temporarily increased for
30mm (Seo ef al., 1996). This can be mterpreted as the
brain having outstanding self-regulation ability which
increases the threshold of blood flow to mamtam the
regular CBFr and which also makes it possible for the
brain to maintain rapid homeostasis (Tamaki and Heistad,
1986).

CONCLUSION

According the results, the study suggested that
rCCGB changes qEEG value and furthermore changes in
the CBFr are caused by changes of the EEG value
indirectly. Also, the study suggested that the action time
affecting the brain after the rCCGRB is short (about 20 min).
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